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The estimated cost of this report for the 
Department of the Navy (DON) is $17,771.

The estimated total cost for supporting the DON 
budget justification material is approximately 
$1,803,116 for the 2019 fiscal year.  This includes 
$81,351 in supplies and $1,721,765 in labor.
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Department of Defense Appropriations Act, 2020 
 

Research, Development, Test and Evaluation, Navy 

For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease, 
and operation of facilities and equipment, $20,434,909,000 to remain available for obligation until September 30, 2021. 

 
 
FY 2020 Overseas Contingency Operations funding can be separated into the following categories: 

OCO for Direct War Costs ($37,000,000): OCO for Direct War costs are those combat or direct combat support costs that will not continue to be 
expended once combat operations end at major contingency locations. 

OCO for Enduring Requirements ($127,410,000):  OCO for Enduring Requirements are enduring in-theater and in-CONUS costs that will likely 
remain after combat operations cease, and have previously been funded in OCO. 

OCO for Base Requirements ($0):  OCO for Base Requirements is OCO funding for base budget requirements in support of the National Defense 
Strategy.  The Budget requests these funds in OCO to comply with the base budget defense caps included in the Budget Control Act of 2011. 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Appropriation                                            (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
-------------                                           ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  18,465,332    18,490,002       167,812    18,657,814 
 
  Total Research, Development, Test & Evaluation          18,465,332    18,490,002       167,812    18,657,814 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Appropriation                                                Base      Requirements     Costs          OCO       (Base + OCO) 
-------------                                           ------------- ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  20,270,499                     164,410       164,410    20,434,909 
 
  Total Research, Development, Test & Evaluation          20,270,499                     164,410       164,410    20,434,909 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      137,515       161,433                     161,433  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,035        19,237                      19,237  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      448,084       499,102                     499,102  U 
                                                           ----------    ----------    ----------    ---------- 
          Basic Research                                     604,634       679,772                     679,772 
 
   4 0602114N   Power Projection Applied Research    02       23,028        27,643                      27,643  U 
 
   5 0602123N   Force Protection Applied Research    02      182,614       180,549                     180,549  U 
 
   6 0602131M   Marine Corps Landing Force           02       54,526        63,212                      63,212  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       35,846        36,348                      36,348  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       48,606        65,782                      65,782  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,640        76,497                      76,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       72,530        89,998                      89,998  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,230         6,299                       6,299  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       59,644        78,049                      78,049  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      147,219       137,701                     137,701  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       35,430        38,214                      38,214  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      160,884       154,085                     154,085  U 
                Applied Research 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      116,850                                                 116,850  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,121                                                  19,121  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      470,007                                                 470,007  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Basic Research                                     605,978                                                 605,978 
 
   4 0602114N   Power Projection Applied Research    02       18,546                                                  18,546  U 
 
   5 0602123N   Force Protection Applied Research    02      119,517                                                 119,517  U 
 
   6 0602131M   Marine Corps Landing Force           02       56,604                                                  56,604  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       49,297                                                  49,297  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       63,825                                                  63,825  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,497                                                  83,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       63,894                                                  63,894  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,346                                                   6,346  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       57,075                                                  57,075  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      154,755                                                 154,755  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       36,074                                                  36,074  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      153,062                                                 153,062  U 
                Applied Research 
 
                                                                        UNCLASSIFIED 

Volume 1 - xiv

 

 

 

 



 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       65,222        64,418                      64,418  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ---------- 
          Applied Research                                   975,419     1,018,795                   1,018,795 
 
  17 0603123N   Force Protection Advanced Technology 03       52,785        32,615                      32,615  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,231         8,804                       8,804  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      164,992       174,809                     174,809  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,090        13,313                      13,313  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      215,946       214,184                     214,184  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       66,173        58,657                      58,657  U 
 
  23 0603729N   Warfighter Protection Advanced       03       42,895        41,377                      41,377  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03        9,657                                            U 
 
  25 0603758N   Navy Warfighting Experiments and     03       63,867        65,885                      65,885  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       14,826        39,672                      39,672  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      246,609       202,394                     202,394  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    900,071       851,710                     851,710 
 
  28 0603207N   Air/Ocean Tactical Applications      04       47,422        29,747                      29,747  U 
 
  29 0603216N   Aviation Survivability               04        5,450         7,050                       7,050  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       73,961                                                  73,961  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Applied Research                                   936,453                                                 936,453 
 
  17 0603123N   Force Protection Advanced Technology 03       35,286                                                  35,286  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,499                                                   9,499  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      172,847                                                 172,847  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,307                                                  13,307  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      231,907                                                 231,907  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       60,138                                                  60,138  U 
 
  23 0603729N   Warfighter Protection Advanced       03        4,849                                                   4,849  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03                                                                       U 
 
  25 0603758N   Navy Warfighting Experiments and     03       67,739                                                  67,739  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       13,335                                                  13,335  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      133,303                                                 133,303  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    742,210                                                 742,210 
 
  28 0603207N   Air/Ocean Tactical Applications      04       32,643                       2,400         2,400        35,043  U 
 
  29 0603216N   Aviation Survivability               04       11,919                                                  11,919  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04          693           793                         793  U 
 
  31 0603254N   ASW Systems Development              04        7,466         7,044                       7,044  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,692         3,540                       3,540  U 
 
  33 0603382N   Advanced Combat Systems Technology   04        4,450        39,240                      39,240  U 
 
  34 0603502N   Surface and Shallow Water Mine       04       69,906       120,348                     120,348  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       24,174         7,100                       7,100  U 
 
  36 0603512N   Carrier Systems Development          04        9,184         5,440                       5,440  U 
 
  37 0603525N   PILOT FISH                           04      111,278       136,533                     136,533  U 
 
  38 0603527N   RETRACT LARCH                        04       32,608        11,745        18,000        29,745  U 
 
  39 0603536N   RETRACT JUNIPER                      04      126,210       113,679                     113,679  U 
 
  40 0603542N   Radiological Control                 04          716           740                         740  U 
 
  41 0603553N   Surface ASW                          04        1,092         1,122                       1,122  U 
 
  42 0603561N   Advanced Submarine System            04       91,927       105,809                     105,809  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       13,597        12,374                      12,374  U 
 
  44 0603563N   Ship Concept Advanced Design         04       23,856        74,603                      74,603  U 
 
  45 0603564N   Ship Preliminary Design &            04       18,369        13,348                      13,348  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      329,500       256,137                     256,137  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       22,406        27,109                      27,109  U 
 
  48 0603576N   CHALK EAGLE                          04      188,927        29,353                      29,353  U 
 
                                                                        UNCLASSIFIED 

Volume 1 - xvii

 

 

 

 



 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04        1,473                                                   1,473  U 
 
  31 0603254N   ASW Systems Development              04        7,172                                                   7,172  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,419                                                   3,419  U 
 
  33 0603382N   Advanced Combat Systems Technology   04       64,694                                                  64,694  U 
 
  34 0603502N   Surface and Shallow Water Mine       04      507,000                                                 507,000  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       15,800                                                  15,800  U 
 
  36 0603512N   Carrier Systems Development          04        4,997                                                   4,997  U 
 
  37 0603525N   PILOT FISH                           04      291,148                                                 291,148  U 
 
  38 0603527N   RETRACT LARCH                        04       11,980                      22,000        22,000        33,980  U 
 
  39 0603536N   RETRACT JUNIPER                      04      129,163                                                 129,163  U 
 
  40 0603542N   Radiological Control                 04          689                                                     689  U 
 
  41 0603553N   Surface ASW                          04        1,137                                                   1,137  U 
 
  42 0603561N   Advanced Submarine System            04      148,756                                                 148,756  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       11,192                                                  11,192  U 
 
  44 0603563N   Ship Concept Advanced Design         04       81,846                                                  81,846  U 
 
  45 0603564N   Ship Preliminary Design &            04       69,084                                                  69,084  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      181,652                                                 181,652  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       25,408                                                  25,408  U 
 
  48 0603576N   CHALK EAGLE                          04       64,877                                                  64,877  U 
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                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  49 0603581N   Littoral Combat Ship (LCS)           04       49,308        37,997                      37,997  U 
 
  50 0603582N   Combat System Integration            04       15,471        16,351                      16,351  U 
 
  51 0603595N   Ohio Replacement                     04      775,624       542,846                     542,846  U 
 
  52 0603596N   LCS Mission Modules                  04      100,470       103,559                     103,559  U 
 
  53 0603597N   Automated Test and Analysis          04       24,145        37,931                      37,931  U 
 
  54 0603599N   Frigate Development                  04      137,655       132,775                     132,775  U 
 
  55 0603609N   Conventional Munitions               04       13,699         9,307                       9,307  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04          771                                            U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       77,409        47,857        13,900        61,757  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        8,853         5,915                       5,915  U 
                Development 
 
  59 0603721N   Environmental Protection             04       23,237        19,811                      19,811  U 
 
  60 0603724N   Navy Energy Program                  04       42,425        32,656                      32,656  U 
 
  61 0603725N   Facilities Improvement               04        2,794         5,301                       5,301  U 
 
  62 0603734N   CHALK CORAL                          04      237,402       267,477                     267,477  U 
 
  63 0603739N   Navy Logistic Productivity           04        2,882         2,913                       2,913  U 
 
  64 0603746N   RETRACT MAPLE                        04      287,865       318,878                     318,878  U 
 
  65 0603748N   LINK PLUMERIA                        04      375,595       381,268                     381,268  U 
 
  66 0603751N   RETRACT ELM                          04       52,080        58,192                      58,192  U 
 
  67 0603764N   LINK EVERGREEN                       04       47,115                                            U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  49 0603581N   Littoral Combat Ship (LCS)           04        9,934                                                   9,934  U 
 
  50 0603582N   Combat System Integration            04       17,251                                                  17,251  U 
 
  51 0603595N   Ohio Replacement                     04      419,051                                                 419,051  U 
 
  52 0603596N   LCS Mission Modules                  04      108,505                                                 108,505  U 
 
  53 0603597N   Automated Test and Analysis          04        7,653                                                   7,653  U 
 
  54 0603599N   Frigate Development                  04       59,007                                                  59,007  U 
 
  55 0603609N   Conventional Munitions               04        9,988                                                   9,988  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04       86,464                                                  86,464  U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       33,478                      14,178        14,178        47,656  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        5,619                                                   5,619  U 
                Development 
 
  59 0603721N   Environmental Protection             04       20,564                                                  20,564  U 
 
  60 0603724N   Navy Energy Program                  04       26,514                                                  26,514  U 
 
  61 0603725N   Facilities Improvement               04        3,440                                                   3,440  U 
 
  62 0603734N   CHALK CORAL                          04      346,800                                                 346,800  U 
 
  63 0603739N   Navy Logistic Productivity           04        3,857                                                   3,857  U 
 
  64 0603746N   RETRACT MAPLE                        04      258,519                                                 258,519  U 
 
  65 0603748N   LINK PLUMERIA                        04      403,909                                                 403,909  U 
 
  66 0603751N   RETRACT ELM                          04       63,434                                                  63,434  U 
 
  67 0603764N   LINK EVERGREEN                       04      184,110                                                 184,110  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  68 0603790N   NATO Research and Development        04        8,752         9,652                       9,652  U 
 
  69 0603795N   Land Attack Technology               04       16,684         5,700         1,400         7,100  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       23,934        27,581                      27,581  U 
 
  71 0603860N   Joint Precision Approach and         04      103,984       101,566                     101,566  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04       92,856       142,814                     142,814  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04                    108,689                     108,689  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       14,476        20,000                      20,000  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04                     16,717                      16,717  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04                     27,483                      27,483  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       25,225        28,596                      28,596  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       23,886        60,304                      60,304  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04       82,549        83,121                      83,121  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       11,314        14,625                      14,625  U 
 
  81 0604127N   Surface Mine Countermeasures         04       12,525        15,527                      15,527  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       51,311        47,278                      47,278  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04        6,168                                            U 
                Technology Development 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  68 0603790N   NATO Research and Development        04        7,697                                                   7,697  U 
 
  69 0603795N   Land Attack Technology               04        9,086                       1,428         1,428        10,514  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       28,466                                                  28,466  U 
 
  71 0603860N   Joint Precision Approach and         04       51,341                                                  51,341  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04      118,169                                                 118,169  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04      113,456                                                 113,456  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       50,120                                                  50,120  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04       32,527                                                  32,527  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04       54,376                                                  54,376  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       36,197                                                  36,197  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       68,310                                                  68,310  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04      121,310                                                 121,310  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       17,248                                                  17,248  U 
 
  81 0604127N   Surface Mine Countermeasures         04       18,735                                                  18,735  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       68,346                                                  68,346  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04                                                                       U 
                Technology Development 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  84 0604289M   Next Generation Logistics            04                      6,073                       6,073  U 
 
  85 0604320M   Rapid Technology Capability          04       16,443         7,107                       7,107  U 
                Prototype 
 
  86 0604454N   LX (R)                               04        9,431         5,549                       5,549  U 
 
  87 0604536N   Advanced Undersea Prototyping        04       64,038       112,669                     112,669  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04                                                         U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04       20,279        91,833                      91,833  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04       41,214         7,230                       7,230  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04      163,843       139,261                     139,261  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        8,278         8,889                       8,889  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04        5,200        17,561                      17,561  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                      9,300                       9,300  U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          527           466                         466  U 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      4,210,640     4,139,479        33,300     4,172,779 
 
  96 0603208N   Training System Aircraft             05       16,343        12,798                      12,798  U 
 
  97 0604212N   Other Helo Development               05       26,423        23,579                      23,579  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05                     46,363                      46,363  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05       41,261                                            U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  84 0604289M   Next Generation Logistics            04        4,420                                                   4,420  U 
 
  85 0604320M   Rapid Technology Capability          04        4,558                                                   4,558  U 
                Prototype 
 
  86 0604454N   LX (R)                               04       12,500                                                  12,500  U 
 
  87 0604536N   Advanced Undersea Prototyping        04      181,967                                                 181,967  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04        5,500                                                   5,500  U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04      718,148                                                 718,148  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04        5,263                                                   5,263  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04       65,419                                                  65,419  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        9,991                                                   9,991  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04       21,157                                                  21,157  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                                                                       U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          609                                                     609  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      5,559,062                      40,006        40,006     5,599,068 
 
  96 0603208N   Training System Aircraft             05       15,514                                                  15,514  U 
 
  97 0604212N   Other Helo Development               05       28,835                                                  28,835  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05       27,441                                                  27,441  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05                                                                       U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 100 0604215N   Standards Development                05        2,711         3,771                       3,771  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05        5,313        16,611                      16,611  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05        5,583        15,582                      15,582  U 
 
 103 0604221N   P-3 Modernization Program            05        1,331         2,134                       2,134  U 
 
 104 0604230N   Warfare Support System               05       19,004         9,729                       9,729  U 
 
 105 0604231N   Tactical Command System              05       37,609        54,300                      54,300  U 
 
 106 0604234N   Advanced Hawkeye                     05      283,497       210,565                     210,565  U 
 
 107 0604245M   H-1 Upgrades                         05                     54,320                      54,320  U 
 
 108 0604245N   H-1 Upgrades                         05       59,806                                            U 
 
 109 0604261N   Acoustic Search Sensors              05       36,310        42,485                      42,485  U 
 
 110 0604262N   V-22A                                05      176,804       135,504                     135,504  U 
 
 111 0604264N   Air Crew Systems Development         05        7,174        30,980                      30,980  U 
 
 112 0604269N   EA-18                                05      137,029       242,719                     242,719  U 
 
 113 0604270N   Electronic Warfare Development       05       50,613        83,624                      83,624  U 
 
 114 0604273M   Executive Helo Development           05                    245,064                     245,064  U 
 
 115 0604273N   Executive Helo Development           05      430,647                                            U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      584,538       449,429                     449,429  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05        5,172         3,272                       3,272  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05       55,194        93,482                      93,482  U 
                Increment II 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 100 0604215N   Standards Development                05        3,642                                                   3,642  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05       19,196                                                  19,196  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05                                                                       U 
 
 103 0604221N   P-3 Modernization Program            05                                                                       U 
 
 104 0604230N   Warfare Support System               05        8,601                                                   8,601  U 
 
 105 0604231N   Tactical Command System              05       77,232                                                  77,232  U 
 
 106 0604234N   Advanced Hawkeye                     05      232,752                                                 232,752  U 
 
 107 0604245M   H-1 Upgrades                         05       65,359                                                  65,359  U 
 
 108 0604245N   H-1 Upgrades                         05                                                                       U 
 
 109 0604261N   Acoustic Search Sensors              05       47,013                                                  47,013  U 
 
 110 0604262N   V-22A                                05      185,105                                                 185,105  U 
 
 111 0604264N   Air Crew Systems Development         05       21,172                                                  21,172  U 
 
 112 0604269N   EA-18                                05      143,585                                                 143,585  U 
 
 113 0604270N   Electronic Warfare Development       05      116,811                                                 116,811  U 
 
 114 0604273M   Executive Helo Development           05      187,436                                                 187,436  U 
 
 115 0604273N   Executive Helo Development           05                                                                       U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      524,261                                                 524,261  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05      192,345                                                 192,345  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05      111,068                                                 111,068  U 
                Increment II 
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 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 119 0604307N   Surface Combatant Combat System      05      340,760       379,116                     379,116  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          665           939                         939  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       99,286        96,980                      96,980  U 
 
 122 0604366N   Standard Missile Improvements        05      114,802       190,881                     190,881  U 
 
 123 0604373N   Airborne MCM                         05       15,203         8,351                       8,351  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       24,801        33,429                      33,429  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       84,507        33,884                      33,884  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05      142,167       126,932                     126,932  U 
 
 127 0604504N   Air Control                          05       68,012        61,498                      61,498  U 
 
 128 0604512N   Shipboard Aviation Systems           05      174,034        13,710                      13,710  U 
 
 129 0604518N   Combat Information Center Conversion 05        4,294        19,263                      19,263  U 
 
 130 0604522N   Air and Missile Defense Radar        05       49,643        27,008                      27,008  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05                    172,173                     172,173  U 
 
 132 0604558N   New Design SSN                       05      117,887       180,233                     180,233  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       44,703        80,324                      80,324  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       65,857        71,062                      71,062  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        4,745         4,642                       4,642  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05       70,579                                            U 
 
 137 0604601N   Mine Development                     05       24,640        21,747                      21,747  U 
 
                                                                        UNCLASSIFIED 

Volume 1 - xxvii

 

 

 

 



 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 119 0604307N   Surface Combatant Combat System      05      415,625                                                 415,625  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          640                                                     640  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       50,096                                                  50,096  U 
 
 122 0604366N   Standard Missile Improvements        05      232,391                                                 232,391  U 
 
 123 0604373N   Airborne MCM                         05       10,916                                                  10,916  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       33,379                                                  33,379  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       34,554                                                  34,554  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05       84,663                                                  84,663  U 
 
 127 0604504N   Air Control                          05       44,923                                                  44,923  U 
 
 128 0604512N   Shipboard Aviation Systems           05       10,632                                                  10,632  U 
 
 129 0604518N   Combat Information Center Conversion 05       16,094                                                  16,094  U 
 
 130 0604522N   Air and Missile Defense Radar        05       55,349                                                  55,349  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05      123,490                                                 123,490  U 
 
 132 0604558N   New Design SSN                       05      121,010                                                 121,010  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       62,426                                                  62,426  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       46,809                                                  46,809  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        3,692                                                   3,692  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05                                                                       U 
 
 137 0604601N   Mine Development                     05       28,964                                                  28,964  U 
 
                                                                        UNCLASSIFIED 

Volume 1 - xxviii

 

 

 

 



 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 138 0604610N   Lightweight Torpedo Development      05       21,057        63,147                      63,147  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        7,449         7,107                       7,107  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05                                                         U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05       24,229         6,539                       6,539  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05          418           441                         441  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      160,475       180,391         1,100       181,491  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      214,132       193,244                     193,244  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05      126,037       120,210                     120,210  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       44,855        25,965                      25,965  U 
 
 147 0604771N   Medical Development                  05       36,392        38,095                      38,095  U 
 
 148 0604777N   Navigation/ID System                 05       74,984       126,026                     126,026  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05      157,162        66,566                      66,566  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05      105,648        65,494                      65,494  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05      139,369                                            U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05      138,308                                            U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05       14,497        11,030                      11,030  U 
 
 154 0605013N   Information Technology Development   05      120,387       242,110                     242,110  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 138 0604610N   Lightweight Torpedo Development      05      148,349                                                 148,349  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        8,237                                                   8,237  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05       22,000                                                  22,000  U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05        5,500                                                   5,500  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05       18,725                                                  18,725  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      192,603                       1,122         1,122       193,725  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      137,268                                                 137,268  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05       97,363                                                  97,363  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       26,710                                                  26,710  U 
 
 147 0604771N   Medical Development                  05        8,181                                                   8,181  U 
 
 148 0604777N   Navigation/ID System                 05       40,755                                                  40,755  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05        1,710                                                   1,710  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05        1,490                                                   1,490  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05        1,494                                                   1,494  U 
 
 154 0605013N   Information Technology Development   05      384,162                                                 384,162  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        3,900         5,618                       5,618  U 
 
 156 0605212M   CH-53K RDTE                          05                    336,945                     336,945  U 
 
 157 0605212N   CH-53K RDTE                          05      329,367                                            U 
 
 158 0605215N   Mission Planning                     05       36,108        32,714                      32,714  U 
 
 159 0605217N   Common Avionics                      05       47,338        51,486                      51,486  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05       31,583         1,444                       1,444  U 
 
 161 0605327N   T-AO 205 Class                       05        1,895         1,298                       1,298  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      194,176       518,942                     518,942  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05                     16,559                      16,559  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05       14,457                                            U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       11,422        34,196                      34,196  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      123,752       163,809                     163,809  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05      150,381        66,137                      66,137  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05       19,467                                            U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      134,664       140,264                     140,264  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05       97,558                                            U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05        1,773                                            U 
 
 172 0304785N   Tactical Cryptologic Systems         05       22,762        42,398                      42,398  U 
 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        4,882                                                   4,882  U 
 
 156 0605212M   CH-53K RDTE                          05      516,955                                                 516,955  U 
 
 157 0605212N   CH-53K RDTE                          05                                                                       U 
 
 158 0605215N   Mission Planning                     05       75,886                                                  75,886  U 
 
 159 0605217N   Common Avionics                      05       43,187                                                  43,187  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05        4,909                                                   4,909  U 
 
 161 0605327N   T-AO 205 Class                       05        1,682                                                   1,682  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      671,258                                                 671,258  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05       18,393                                                  18,393  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05                                                                       U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       21,472                                                  21,472  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      177,234                                                 177,234  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05       77,322                                                  77,322  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05        2,105                                                   2,105  U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      111,435                                                 111,435  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05                                                                       U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05                                                                       U 
 
 172 0304785N   Tactical Cryptologic Systems         05      101,339                                                 101,339  U 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05        2,960         6,808                       6,808  U 
                Development 
                                                           ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,037,909     5,863,466         1,100     5,864,566 
 
 174 0604256N   Threat Simulator Development         06       89,491        94,576                      94,576  U 
 
 175 0604258N   Target Systems Development           06       18,737        10,981                      10,981  U 
 
 176 0604759N   Major T&E Investment                 06       68,977        90,514                      90,514  U 
 
 177 0605126N   Joint Theater Air and Missile        06          140            48                          48  U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        4,438         3,942                       3,942  U 
 
 179 0605154N   Center for Naval Analyses            06       44,302        42,693                      42,693  U 
 
 180 0605285N   Next Generation Fighter              06                      5,000                       5,000  U 
 
 181 0605502N   Small Business Innovative Research   06      407,133                                            U 
 
 182 0605804N   Technical Information Services       06        1,280         1,029                       1,029  U 
 
 183 0605853N   Management, Technical  &             06      135,102        86,932                      86,932  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,909         4,231                       4,231  U 
 
 185 0605861N   RDT&E Science and Technology         06        1,104         1,072                       1,072  U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06      105,019        97,471                      97,471  U 
 
 187 0605864N   Test and Evaluation Support          06      369,056       373,834                     373,834  U 
 
 188 0605865N   Operational Test and Evaluation      06       20,298        21,554                      21,554  U 
                Capability 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05       26,406                                                  26,406  U 
                Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,332,033                       1,122         1,122     6,333,155 
 
 174 0604256N   Threat Simulator Development         06       66,678                                                  66,678  U 
 
 175 0604258N   Target Systems Development           06       12,027                                                  12,027  U 
 
 176 0604759N   Major T&E Investment                 06       85,348                                                  85,348  U 
 
 177 0605126N   Joint Theater Air and Missile        06                                                                       U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        3,908                                                   3,908  U 
 
 179 0605154N   Center for Naval Analyses            06       47,669                                                  47,669  U 
 
 180 0605285N   Next Generation Fighter              06       20,698                                                  20,698  U 
 
 181 0605502N   Small Business Innovative Research   06                                                                       U 
 
 182 0605804N   Technical Information Services       06          988                                                     988  U 
 
 183 0605853N   Management, Technical  &             06      102,401                                                 102,401  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,742                                                   3,742  U 
 
 185 0605861N   RDT&E Science and Technology         06                                                                       U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06       93,872                                                  93,872  U 
 
 187 0605864N   Test and Evaluation Support          06      394,020                                                 394,020  U 
 
 188 0605865N   Operational Test and Evaluation      06       25,145                                                  25,145  U 
                Capability 
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     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       16,274        16,227                      16,227  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06                                                         U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       21,423        21,538                      21,538  U 
 
 192 0605898N   Management HQ - R&D                  06       43,266        41,765                      41,765  U 
 
 193 0606355N   Warfare Innovation Management        06       27,759        41,918                      41,918  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                      7,000                       7,000  U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                     48,800                      48,800  U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06                      1,682                       1,682  U 
 
 197 0902498N   Management Headquarters              06        1,749         1,579                       1,579  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06           71                                            U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06        9,408         8,684                       8,684  U 
                Support 
                                                           ----------    ----------    ----------    ---------- 
          Management Support                               1,388,936     1,023,070                   1,023,070 
 
 201 0604014N   F/A -18 Infrared Search and Track    07       68,087                                            U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07                      5,197                       5,197  U 
 
 203 0604840M   F-35 C2D2                            07                    234,107                     234,107  U 
 
 204 0604840N   F-35 C2D2                            07                    227,998                     227,998  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       15,773                                                  15,773  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06        8,402                                                   8,402  U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       37,265                                                  37,265  U 
 
 192 0605898N   Management HQ - R&D                  06       39,673                                                  39,673  U 
 
 193 0606355N   Warfare Innovation Management        06       28,750                                                  28,750  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06        2,645                                                   2,645  U 
 
 197 0902498N   Management Headquarters              06        1,460                                                   1,460  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06                                                                       U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06                                                                       U 
                Support 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Management Support                                 990,464                                                 990,464 
 
 201 0604014N   F/A -18 Infrared Search and Track    07                                                                       U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07        2,302                                                   2,302  U 
 
 203 0604840M   F-35 C2D2                            07      422,881                                                 422,881  U 
 
 204 0604840N   F-35 C2D2                            07      383,741                                                 383,741  U 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07       88,088       128,815                     128,815  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07        3,093         3,127                       3,127  U 
 
 207 0101221N   Strategic Sub & Weapons System       07      130,652       148,379                     148,379  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       35,105        41,959                      41,959  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        9,439        11,311                      11,311  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       17,624        38,661                      38,661  U 
 
 211 0204136N   F/A-18 Squadrons                     07      133,544       204,886                     204,886  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07        8,465         1,344                       1,344  U 
 
 213 0204228N   Surface Support                      07       20,587         9,708                       9,708  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      100,011       252,395                     252,395  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       55,164        71,959                      71,959  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07                     15,454                      15,454  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        2,346         6,073                       6,073  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       53,605        44,579                      44,579  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07       64,585       104,903                     104,903  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07        2,355         4,544                       4,544  U 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07      127,924                                                 127,924  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07                                                                       U 
 
 207 0101221N   Strategic Sub & Weapons System       07      157,676                                                 157,676  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       43,354                                                  43,354  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        6,815                                                   6,815  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       31,174                                                  31,174  U 
 
 211 0204136N   F/A-18 Squadrons                     07      213,715                                                 213,715  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07                                                                       U 
 
 213 0204228N   Surface Support                      07       36,389                                                  36,389  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      320,134                                                 320,134  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       88,382                                                  88,382  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07       14,449                                                  14,449  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        6,931                                                   6,931  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       23,891                                                  23,891  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07      129,873                                                 129,873  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07                                                                       U 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 221 0204575N   Electronic Warfare (EW) Readiness    07       49,094        66,889                      66,889  U 
                Support 
 
 222 0205601N   HARM Improvement                     07       70,415       120,762                     120,762  U 
 
 223 0205604N   Tactical Data Links                  07       75,523        88,979                      88,979  U 
 
 224 0205620N   Surface ASW Combat System            07       28,410        26,321                      26,321  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       48,740        68,255                      68,255  U 
 
 226 0205633N   Aviation Improvements                07      120,940       134,823                     134,823  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      127,445       117,028                     117,028  U 
 
 228 0206313M   Marine Corps Communications Systems  07      170,529       172,683        16,130       188,813  U 
 
 229 0206335M   Common Aviation Command and Control  07        6,976         4,760                       4,760  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       68,941       100,850                     100,850  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       24,915        29,905                      29,905  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       30,630        37,821                      37,821  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07       53,404        20,690                      20,690  U 
 
 234 0207161N   Tactical AIM Missiles                07       34,063        40,121                      40,121  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       29,486        28,235                      28,235  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07                                                         U 
 
 240 0303138N   Consolidated Afloat Network          07       24,197        23,697                      23,697  U 
                Enterprise Services (CANES) 
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 221 0204575N   Electronic Warfare (EW) Readiness    07       82,325                                                  82,325  U 
                Support 
 
 222 0205601N   HARM Improvement                     07      138,431                                                 138,431  U 
 
 223 0205604N   Tactical Data Links                  07                                                                       U 
 
 224 0205620N   Surface ASW Combat System            07       29,572                                                  29,572  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       85,973                                                  85,973  U 
 
 226 0205633N   Aviation Improvements                07      125,461                                                 125,461  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      106,192                                                 106,192  U 
 
 228 0206313M   Marine Corps Communications Systems  07      143,317                      15,000        15,000       158,317  U 
 
 229 0206335M   Common Aviation Command and Control  07        4,489                                                   4,489  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       51,788                                                  51,788  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       37,761                                                  37,761  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       21,458                                                  21,458  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07        5,476                                                   5,476  U 
 
 234 0207161N   Tactical AIM Missiles                07       19,488                                                  19,488  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       39,029                                                  39,029  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07       34,344                                                  34,344  U 
 
 240 0303138N   Consolidated Afloat Network          07       22,873                                                  22,873  U 
                Enterprise Services (CANES) 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       49,310        44,228                      44,228  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        6,934         6,081                       6,081  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        7,770         8,529                       8,529  U 
 
 245 0305205N   UAS Integration and Interoperability 07       20,848        24,663                      24,663  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       13,338         7,610                       7,610  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07       40,150        42,846                      42,846  U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       94,115        14,395                      14,395  U 
 
 249 0305231N   MQ-8 UAV                             07       62,656        24,143                      24,143  U 
 
 250 0305232M   RQ-11 UAV                            07        2,002           524                         524  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07        4,827         5,265                       5,265  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,500         6,000                       6,000  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       93,020        81,231                      81,231  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07       18,392         5,956                       5,956  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      224,249       219,403                     219,403  U 
 
 256 0308601N   Modeling and Simulation Support      07        5,038         7,097                       7,097  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       35,463        46,560                      46,560  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        4,621        27,284                      27,284  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       41,853                                                  41,853  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        8,913                                                   8,913  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        9,451                                                   9,451  U 
 
 245 0305205N   UAS Integration and Interoperability 07       42,315                                                  42,315  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       22,042                                                  22,042  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07                                                                       U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       11,784                                                  11,784  U 
 
 249 0305231N   MQ-8 UAV                             07       29,618                                                  29,618  U 
 
 250 0305232M   RQ-11 UAV                            07          509                                                     509  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07       11,545                                                  11,545  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,914                                                  10,914  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       70,612                                                  70,612  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07        3,704                                                   3,704  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      202,346                                                 202,346  U 
 
 256 0308601N   Modeling and Simulation Support      07        7,119                                                   7,119  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       38,182                                                  38,182  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        6,779                                                   6,779  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       40,330        34,174                      34,174  U 
 
9999 9999999999 Classified Programs                        1,857,702     1,670,503       117,282     1,787,785  U 
                                                           ----------    ----------    ----------    ---------- 
          Operational Systems Development                  4,347,723     4,913,710       133,412     5,047,122 
 
                                                           ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            18,465,332    18,490,002       167,812    18,657,814 
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                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       15,868                                                  15,868  U 
 
9999 9999999999 Classified Programs                        1,613,137                     108,282       108,282     1,721,419  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Operational Systems Development                  5,104,299                     123,282       123,282     5,227,581 
 
                                                           ----------    ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            20,270,499                     164,410       164,410    20,434,909 
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UNCLASSIFIED

PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 1 of 9 R-1 Line #1

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601103N / University Research Initiatives

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 137.515 161.433 116.850 -   116.850 116.816 119.141 121.595 124.040 Continuing Continuing

0000: University Research
Initiatives

0.000 112.407 119.433 116.850 -   116.850 116.816 119.141 121.595 124.040 Continuing Continuing

9999: Congressional Adds 0.000 25.108 42.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 67.108

A. Mission Description and Budget Item Justification
This program includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that enables the U.S. Navy to maintain
technological superiority and for the university research infrastructure to acquire the research instrumentation needed to maintain and improve the quality of university
research important to the Navy. Multidisciplinary University Research Initiative (MURI) efforts involve teams of researchers investigating high priority topics and
opportunities that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation,
accelerate research progress and expedite transition of results into Naval applications. The Defense University Research Instrumentation Program (DURIP)  supports
university research infrastructure essential to high quality, Navy-relevant research. The instrumentation program complements other Navy research programs by
supporting the purchase of high cost research instrumentation that is necessary to carry out cutting-edge research. The program supports Presidential Early Career
Awards for Scientists and Engineers (PECASE), single investigator research efforts performed by outstanding academic scientists and engineers early in their research
careers. This program provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 118.130 119.433 117.552 -   117.552
Current President's Budget 137.515 161.433 116.850 -   116.850
Total Adjustments 19.385 42.000 -0.702 -   -0.702

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   42.000
• Congressional Directed Transfers -   -  
• Reprogrammings -1.280 0.000
• SBIR/STTR Transfer -5.335 0.000
• Rate/Misc Adjustments 0.000 0.000 -0.702 -   -0.702
• Congressional Add Adjustments 26.000 -   -   -   -  
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 2 of 9 R-1 Line #1

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601103N / University Research Initiatives

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 9.657 0.000
Congressional Add: Defense University Research Instrumentation Program 9.657 10.000
Congressional Add: Radar Technology 5.794 6.000
Congressional Add: Biocoherent Energy 0.000 6.000
Congressional Add: Basic Research 0.000 10.000
Congressional Add: Aircraft Fleet Readiness and Sustainment 0.000 10.000

Congressional Add Subtotals for Project: 9999 25.108 42.000

Congressional Add Totals for all Projects 25.108 42.000

Change Summary Explanation
Change from FY 2019 to FY 2020 includes reduced funding for new MURI projects in FY 2020.
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 3 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
0000 / University Research Initiatives

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: University Research
Initiatives

0.000 112.407 119.433 116.850 -   116.850 116.816 119.141 121.595 124.040 Continuing Continuing

A. Mission Description and Budget Item Justification
This project includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that are important for maintaining the
technological superiority of the U.S. Navy, and for university research infrastructure to acquire instrumentation needed to maintain and improve the quality of university
research important to the Navy. MURI efforts involve teams of researchers investigating high priority topics that intersect more than one traditional technical discipline.
For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress, and expedite transition of results into Naval
applications. The DURIP project supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation project complements
other Navy research programs by supporting the purchase of high cost research
instrumentation that is necessary to carry out cutting-edge research. The PECASE project supports single-investigator research efforts performed by outstanding
academic scientists and engineers early in their research careers. This project provides the knowledge base, scientific concepts, and technological advances for the
maintenance of Naval power and national security.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: DEFENSE UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM (DURIP)
Description: DURIP funds are provided to universities to purchase relatively high cost research instrumentation
that is normally not included in single-investigator type research grants. Individual grants range from $50K to
$1.5M. Funding for DURIP efforts be awarded after the Office of the Secretary of Defense (OSD) announces
the awardees, which typically takes place towards the second half of the fiscal year. In turn, universities need
to purchase the instrumentation and take delivery before any billings are generated. It frequently takes several
months for delivery and billing to be completed. DURIP is a one-year program.

FY 2019 Plans:
Continue to support university research infrastructure essential to high-quality naval-relevant research.
FY 2020 Base Plans:
Provide funding for instrumentation to enhance basic research, such as: human-machine interfaces, basic
research on communications and networks, basic research on power generation and storage, basic research
on high-performance materials, and basic research in the ocean sciences and underwater acoustics. Implement
the instrumentation investments made for research efforts, such as: transmission electron microscopy,
infrared optoelectronic measurements, an underwater acoustic communication system, basic thermal property

21.925 23.774 23.266 0.000 23.266
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 4 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
0000 / University Research Initiatives

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

measurements, cardiorespiratory physiology phenotyping, and high-speed stereographic imaging for multiphase
flows.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: MULTIDISCIPLINARY UNIVERSITY RESEARCH INITIATIVE (MURI)
Description: Research efforts include high priority topics that intersect more than one traditional discipline.
MURI topics are selected to address Naval Science and Technology (S&T) Framework Priorities as described in
the Naval Research and Development Framework. Funding for MURI efforts are awarded after OSD announces
the awardees, which typically takes place towards the second half of the fiscal year. Since the MURI program
funds academic researchers, execution of the efforts typically ramp up during the summer academic break
months. MURI projects make significant contributions to Navy and DoD objectives by speeding up scientific
programs, by cross-fertilization of ideas, by hastening the transition of basic research to practical applications,
and by training students in cross-disciplinary approaches to science and engineering research of importance to
DoD. MURI projects are five year programs.

FY 2019 Plans:
Continue to support teams of researchers investigating high priority topics and opportunities thru competition
for new MURI awards to address selected high priority Naval S&T areas, transformational initiatives, and
grand challenges, including strategically important DoD research areas that intersect more than one traditional
technical discipline.
FY 2020 Base Plans:
The MURI program will support multidisciplinary basic research topics, such as: the role of epigenetics in
human performance, research on understanding scenes and events through joint parsing, cognitive reasoning
and lifelong learning, research on bio-inspired adaptive sonar for classification and guidance in complex
environments, research on neural circuits underlying symbolic processing in primate cortex and basal ganglia,
and research on chemistry and physics at extreme temperature and pressure: molecules, crystals and
microstructures.  These investigations support high

82.224 86.706 84.823 0.000 84.823
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 5 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
0000 / University Research Initiatives

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

priority topics and scientific opportunities to address strategically important Department of Defense (DoD)
research areas that intersect more than one traditional technical discipline.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The MURI funding decrease from FY 2019 to FY 2020 will be reflected in fewer new MURI projects.
Title: PRESIDENTIAL EARLY CAREER AWARDS (PECASE)
Description: PECASE awards are made to academic scientists early in their research careers for extremely
prestigious, single-investigator research in areas of vital importance to the Navy. Awards provide national
recognition and research grants of up to $200K per year for five years. OSD, with policy and oversight
responsibility for the PECASE program, awards a minimum of four new awards per year. PECASE is a five year
program.

FY 2019 Plans:
Continue to award four new awards for recognizing and honoring extraordinary achievements of young
professionals at the outset of their independent research careers in Science and Technology.
FY 2020 Base Plans:
The program will support early career investigators in research areas within the Navy Research and
Development (R&D) framework priority objectives, such as: the design of an end-to-end protocol for dynamic
spectrum access networks; the determination of multiscale interactions in tropical cyclone structure and intensity
changes; the engineering of nonreciprocal acoustic materials and microwave systems through phonon-assisted
directional coupling; and the development of therapeutic hydrogel sensors for the monitoring and treatment of
wounds.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020

8.258 8.953 8.761 0.000 8.761

Accomplishments/Planned Programs Subtotals 112.407 119.433 116.850 0.000 116.850
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 6 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
0000 / University Research Initiatives

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
This University Research Initiative seeks to improve the quality of defense research conducted by universities and supports the education of engineers and scientists
in disciplines critical to national defense needs. The initiative is a collection of specialized research programs performed by academic research institutions. Individual
project metrics are tailored to the needs of specific applied research and advanced development programs. Example metrics include extending the life of Thermal Barrier
Coatings for transition to the Enterprise and Platform Enablers Future Naval Capability program. It is projected that the life time of Thermal Barrier Coating on Turbine
Blades can be doubled. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department
of Defense Basic Research" concluded that the DoD is managing its basic research program effectively.
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 7 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 25.108 42.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 67.108

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: This increase furthered the U. S. Navy's efforts to support multidisciplinary basic
research in a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its
technological superiority.  Through this increase, additional Multidisciplinary University Research Initiative
(MURI) awards, and Presidential Early Career Awards for Scientists and Engineers (PECASE) were selected
and funded.  These new MURI topics draw from the most critical Naval R&D priorities to translate future force
attributes into research objectives.   Outstanding young PECASE scientists and engineers were be funded to
address shared Naval R&D priorities.  These research objectives include improving human-machine interfaces,
increasing the flexibility and reach of the naval force through the incorporation of autonomous systems, enabling
maneuverability, efficiency and resiliency for sustained operations, transforming vast data into timely knowledge;
and enabling offensive and defensive actions that are multi-domain, integrated, and cost-effective.
FY 2019 Plans: N/A

9.657 0.000

Congressional Add: Defense University Research Instrumentation Program
FY 2018 Accomplishments: Through this increase, additional Defense University Research Instrumentation
Program (DURIP) awards were selected and funded enabling the performers to take advantage of the evolving
technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical
processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T)
Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires
specialized sea-going, resilient marine equipment.
FY 2019 Plans: Through this increase, additional Defense University Research Instrumentation Program
(DURIP) awards will be selected and funded enabling the performers to take advantage of the evolving
technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical
processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T)

9.657 10.000
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 8 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires
specialized sea-going, resilient marine equipment.
Congressional Add: Radar Technology
FY 2018 Accomplishments: Conducted efforts that seek to leverage advances in the field of radar development
with respect to incorporating both polarimetric and phased array radar technology in an all-digital design for new
technology to assist the Navy with improved weather forecasting.
FY 2019 Plans: Conduct efforts for the design, construction and testing of a mobile, ground-based, active
aperture array (active electronically scanned antenna - AESA) utilizing cutting-edge science and technology for
critical aperture components (receiver and transmitter).

5.794 6.000

Congressional Add: Biocoherent Energy
FY 2018 Accomplishments: N/A
FY 2019 Plans: Basic science research to identify mechanisms to enhance coherent energy transfer between
photoactive molecules attached to nucleic acid nanostructures for application to synthetic light harvesting
systems, optoelectronic devices, information processing systems, and possibly quantum computing.
- AIM 1:  Conduct and develop computational and experimental approaches to identify the best structures of
photoactive molecules and their nucleic acid nanostructures that can efficiently transfer energy coherently.
- AIM2:  Assemble the superior photoactive molecules into structures using nucleic acid self-assembly and
assess performance.

0.000 6.000

Congressional Add: Basic Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: This increase furthers the U. S. Navy's efforts to support multidisciplinary basic research in
a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its technological
superiority.  Through this increase, additional Multidisciplinary University Research Initiative (MURI) awards, and
Presidential Early Career Awards for Scientists and Engineers (PECASE) will be selected and funded.  These
new MURI topics draw from the most critical Naval R&D priorities to translate future force attributes into research
objectives.   Outstanding young PECASE scientists and engineers were be funded to address shared Naval
R&D priorities.  These research objectives include improving human-machine interfaces, increasing the flexibility
and reach of the naval force through the incorporation of autonomous systems, enabling maneuverability,

0.000 10.000
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PE 0601103N: University Research Initiatives UNCLASSIFIED
Navy Page 9 of 9 R-1 Line #1

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601103N / University Research
Initiatives

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
efficiency and resiliency for sustained operations, transforming vast data into timely knowledge; and enabling
offensive and defensive actions that are multi-domain, integrated, and cost-effective.
Congressional Add: Aircraft Fleet Readiness and Sustainment
FY 2018 Accomplishments: N/A
FY 2019 Plans: Basic research focus on advanced laboratory equipment and capabilities in support of Aviation
Structures.

0.000 10.000

Congressional Adds Subtotals 25.108 42.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0601152N: In-House Lab Independent Res UNCLASSIFIED
Navy Page 1 of 5 R-1 Line #2

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601152N / In-House Lab Independent Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 19.035 19.237 19.121 -   19.121 19.113 19.492 19.895 20.295 Continuing Continuing

0000: In-House Lab Independent
Res

0.000 19.035 19.237 19.121 -   19.121 19.113 19.492 19.895 20.295 Continuing Continuing

A. Mission Description and Budget Item Justification
This Program Element (PE) includes scientific study and experimentation directed toward increasing knowledge and understanding in national-security related aspects
of physical, engineering, environmental, and life sciences, and is the core of Discovery and Invention. Basic research projects are developed, managed, and related
to more advanced aspects of research in technology and capability-related 'thrusts' which are consolidated in thirteen Naval Research and Development Framework
focus areas: Power and Energy; Operational Environments; Maritime Domain Awareness; Asymmetric and Irregular Warfare; Information, Analysis and Communication;
Power Projection; Assure Access and Hold at Risk; Distributed Operations; Naval Warfighter Performance and Protection; Survivability and Self-Defense; Platform
Mobility; Fleet/Force Sustainment; Affordability, Maintainability and Reliability.

The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop
and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and
development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

ILIR efforts are selected by Naval Warfare Centers/Lab Commanding Officers and Technical Directors near the start of each Fiscal Year through internal competition.
Efforts typically last three years, and are generally designed to assess the promise of new lines of research. Successful efforts attract external, competitively awarded
funding. Because the Warfare Centers and Labs encompass the full range of naval technology interests, the scope of ILIR topics roughly parallels that of PE 0601153N,
Defense Research Science.

This PE sustains U.S. Naval Science and Technology (S&T) superiority by providing new technological concepts for the maintenance of Naval power and national
security, by helping to avoid scientific surprise while exploiting scientific breakthroughs, and by providing options for new Future Naval Capabilities (FNCs). The research
aligns to the Naval Research and Development Framework for long term Navy and Marine Corps improvements and is in consonance with future warfighting concepts
and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command. It enables technologies that significantly
improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. The In-house Laboratory Independent Research (ILIR) program also adds increased emphasis
to the revitalization of the scientist and engineer workforce component at the Navy's Warfare Centers and Laboratories by attracting superior candidates and retaining
our best members through the provision of exciting and meaningful work.

Due to the number of efforts in PE 0601152N, the programs described herein are representative of the work included in this PE.
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UNCLASSIFIED

PE 0601152N: In-House Lab Independent Res UNCLASSIFIED
Navy Page 2 of 5 R-1 Line #2

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601152N / In-House Lab Independent Res

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 19.438 19.237 19.235 -   19.235
Current President's Budget 19.035 19.237 19.121 -   19.121
Total Adjustments -0.403 0.000 -0.114 -   -0.114

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -0.288 0.000
• SBIR/STTR Transfer -0.115 0.000
• Rate/Misc Adjustments 0.000 0.000 -0.114 -   -0.114

Change Summary Explanation
There is no significant change from FY 2019 to FY 2020.
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PE 0601152N: In-House Lab Independent Res UNCLASSIFIED
Navy Page 3 of 5 R-1 Line #2

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601152N / In-House Lab Independent
Res

Project (Number/Name)
0000 / In-House Lab Independent Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: In-House Lab Independent
Res

0.000 19.035 19.237 19.121 -   19.121 19.113 19.492 19.895 20.295 Continuing Continuing

A. Mission Description and Budget Item Justification
The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop
and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and
development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

This project sustains U.S. Naval S&T superiority, provides new technological concepts for the maintenance of naval power and national security, and mitigates scientific
surprises, while exploiting scientific breakthroughs and providing options for new Future Naval Capabilities. It addresses the S&T research areas of the Naval Research
and Development Framework for long term Navy and Marine Corps improvements. It is in consonance with future warfighting concepts and doctrine developed at the
Naval Warfare Development Command and the Marine Corps Combat Development Command and enables technologies that significantly improve the Joint Chiefs of
Staff's Future Joint Warfighting Capabilities.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: IN-HOUSE LABORATORY INDEPENDENT RESEARCH (ILIR)
FY 2019 Plans:
Continue In-house Laboratory Independent Research (ILIR) projects which enables laboratories to sponsor
focused, high-risk/potential high reward basic research to the Navy and Marine Corps on a discretionary basis.
Each project is funded for at most three years with the goal being to transition successful technologies to either a
higher level of research or to a program of record.
FY 2020 Base Plans:
Provide funding for ILIR program which enables laboratories to sponsor focused, high-risk/potential high reward
basic research to the Navy and Marine Corps on a discretionary basis. Each project is funded for at most three
years with the goal being to transition successful technologies to either a higher level of research or to a program
of record.  Approximately 120 projects will be funded all aligned with the Research and Development (R&D)
framework focus areas.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

16.523 16.690 16.588 0.000 16.588
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PE 0601152N: In-House Lab Independent Res UNCLASSIFIED
Navy Page 4 of 5 R-1 Line #2

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601152N / In-House Lab Independent
Res

Project (Number/Name)
0000 / In-House Lab Independent Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

There is no significant change from FY 2019 to FY 2020.
Title: SCIENCE TECHNOLOGY ENGINEERING AND MATH (STEM) EFFORTS AT NAVY LABS
Description: This effort will support both the Science and Engineering Apprenticeship Program (SEAP) and
the Naval Research Enterprise Intern Program (NREIP) summer programs to encourage participating students
to pursue science and engineering careers, to further their education via mentoring by laboratory personnel
and their participation in research, and to make them aware of Department of the Navy (DON) research and
technology efforts, which can lead to employment within the DON. Participating students will spend eight to ten
weeks during the summer doing research at approximately 19 to 20 DON laboratories.  Participants will receive
a stipend distributed by the Contractor. The stipend is a monthly allowance paid to interns for their participation
in the research efforts.

FY 2019 Plans:
Continue to provide opportunities for approximately 300 high school and 600 college and graduate students to
participate in research at DON laboratories during the summer via the NREIP program for undergraduate and
graduate students and the SEAP Program for high school students.
FY 2020 Base Plans:
Provide opportunities for approximately 300 high school students and 600 college students, both undergraduate
and graduates, to participate in research at multiple Department of Navy Laboratories during the summer via the
NREIP for undergraduate and graduate students and the SEAP for high school students.  These paid internships
last between 8-10 weeks.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

2.512 2.547 2.533 0.000 2.533

Accomplishments/Planned Programs Subtotals 19.035 19.237 19.121 0.000 19.121

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks
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PE 0601152N: In-House Lab Independent Res UNCLASSIFIED
Navy Page 5 of 5 R-1 Line #2

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601152N / In-House Lab Independent
Res

Project (Number/Name)
0000 / In-House Lab Independent Res

D. Acquisition Strategy
Not applicable.

E. Performance Metrics
The In-house Laboratory Independent Research initiative seeks to improve the quality of defense research conducted predominantly through the Naval Warfare Centers/
Laboratories. It also supports the development of technical intellect and education of engineers and scientists in disciplines critical to national defense needs through the
development of new knowledge in a military laboratory environment. Initial research focus is often conducted in an unfettered environment since it is basic research, but
many projects focus on applying recently developed theoretical knowledge to real world military problems with the intention of developing new capabilities and improving
the performance of existing systems. Individual project metrics then become more tailored to the needs of specific applied research and advanced development
programs. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department of Defense
Basic Research" concluded that the Department of Defense is managing its basic research program effectively.
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UNCLASSIFIED

PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 1 of 56 R-1 Line #3

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 448.084 499.102 470.007 -   470.007 472.158 483.223 492.588 502.242 Continuing Continuing

0000: Defense Research
Sciences

0.000 448.084 458.602 470.007 -   470.007 472.158 483.223 492.588 502.242 Continuing Continuing

9999: Congressional Adds 0.000 0.000 40.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 40.500

A. Mission Description and Budget Item Justification
This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding
in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more
advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.
These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control,
Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics;
Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support
(Education and Outreach).

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security,
and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on
needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the
combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future
Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).

S&T investment in basic research also includes the National Naval Responsibilities (NNRs), fields upon which a wide range of fundamental Naval capabilities depend.
There are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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UNCLASSIFIED

PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 2 of 56 R-1 Line #3

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 1: Basic
Research

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 458.333 458.708 456.885 -   456.885
Current President's Budget 448.084 499.102 470.007 -   470.007
Total Adjustments -10.249 40.394 13.122 -   13.122

• Congressional General Reductions -   -0.106
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   40.500
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -10.176 0.000
• Program Adjustments 0.000 0.000 15.000 -   15.000
• Rate/Misc Adjustments 0.000 0.000 -1.878 -   -1.878
• Congressional General Reductions
Adjustments

-0.073 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Basic Research 0.000 35.000
Congressional Add: Navy ROTC Cybersecurity Training Program 0.000 5.500

Congressional Add Subtotals for Project: 9999 0.000 40.500

Congressional Add Totals for all Projects 0.000 40.500

Change Summary Explanation
The program increase in FY 2020 is a associated with the Science and Technology investment in the development of naval application of artificial intelligence
(AI).
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PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 3 of 56 R-1 Line #3

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: Defense Research
Sciences

0.000 448.084 458.602 470.007 -   470.007 472.158 483.223 492.588 502.242 Continuing Continuing

A. Mission Description and Budget Item Justification
This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding
in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more
advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in
turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Command, Control, Communications and Computers (C4); Marine as a
System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power
and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support. Activities in this area also support maintenance of the
Science and Engineering Workforce and STEM Education and Outreach.

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security,
and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Science & Technology Strategy. This strategy is based on needs and
capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant
commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval
Capabilities (FNCs) and Innovative Naval Prototypes (INPs).

S&T investment in basic research also includes the National Naval Responsibilities (NNRs), S&T areas that are uniquely important to maintaining U.S. Naval superiority.
With the designation in 2011 of Sea-Based Aviation as an NNR, there are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: AIR, GROUND AND SEA VEHICLES
Description: Efforts include research in surface/subsurface signatures; free-surface, subsurface, and propulsor
hydromechanics; hull life assurance; advanced ship concepts; distributed intelligence for automated survivability;
advanced electrical power systems; air vehicles; air platforms propulsion and power; air platforms survivability
and signature control; special aviation projects; Unmanned Air Vehicle/Unmanned Combat Air Vehicle (UAV/
UCAV); environmental quality; logistics; power generation, energy conversion, and storage; and advancements
in naval technology innovations.

55.882 57.754 56.469 0.000 56.469
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PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 4 of 56 R-1 Line #3

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Accomplishments and plans described below are examples for each effort category.

FY 2019 Plans:
Air Vehicles

Continue Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing
(V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and
aeromechanics. Additional research investments include airframe structures and materials science address
durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are
not platform or design specific; they are fully represented in both current new-build and planned next-generation
platform designs. Additional areas of research include metallic structures and materials, composite structures
and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and
sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such
as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of
advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft
operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing
Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced
manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and
recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous
deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic
structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and
repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and
multifunctional structures.

Science of Autonomy

Continue basic research related to critical multidisciplinary autonomy challenges that cut across areas/domains,
including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy
focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems;
human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent
architectures for autonomous systems.

Advanced Naval Power Systems
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PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 5 of 56 R-1 Line #3

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering;
power electronics/electro-magnetics; and energy conversion, storage and generation. Pursue research in
computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional
polymeric materials.

Advanced Sea Platform Performance

Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface ship, and
subsurface hydrodynamics; platform mobility; alternative hull materials; and structural acoustics. Expand
research related to naval engineering and platform design, including Ohio Replacement Program efforts, and
centers for innovative naval technology.

Sea Platform Survivability Science

Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability;
advanced control; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics;
metamaterials; and multihull design and optimization.

Materials, Coatings and Corrosion Control Science

Conduct basic research related to critical S&T to investigate corrosion control technologies. Pursue research in
identifying new materials and coatings for naval applications.

Ship and Air Platform Machinery and Systems

Continue basic research to advance the technical superiority of Sea-Based Aviation Science and Technology
NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles,
subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and
coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and
operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental
understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and
weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments.
Pursue research for better fundamental understanding of the underlying physics of jet noise production from
multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent
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PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 6 of 56 R-1 Line #3

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

flow fields and development of more accurate and efficient computational tools. Continue basic research to
improve jet engine material durability and temperature and temperature rate capabilities in both benign and
corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small
engines.with no new efforts identified.
FY 2020 Base Plans:
Air Vehicles

Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing (V/
STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and
aeromechanics. Additional research investments include airframe structures and materials science address
durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are
not platform or design specific; they are fully represented in both current new-build and planned next-generation
platform designs. Additional areas of research include metallic structures and materials, composite structures
and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and
sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such
as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of
advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft
operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing
Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced
manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and
recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous
deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic
structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and
repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and
multifunctional structures.

Science of Autonomy and Control of Unmanned Systems
Conduct basic research related to critical multidisciplinary autonomy and unmanned systems challenges that
cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research
into the science of autonomy and unmanned control and focuses on four interrelated areas: scalable and robust
distributed collaboration among autonomous or unmanned systems; human/unmanned system collaboration;
autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Science of Advanced Naval Power and Energy Systems
Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering;
power electronics/electro-magnetics; distribution and control of power; power management; and energy
conversion, storage and generation. Pursue research in computer-aided material design; scarce materials
mitigation strategies; electrochemical materials; and functional polymeric materials, leading to technological
underpinnings for advanced energy capture and power storage and distribution.

Science of Advanced Naval Platform Performance
Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface, and subsurface
hydrodynamics; platform dynamics and performance; alternative hull materials; structural acoustics; and
submarine security. Expand research related to naval engineering, platform design, and multiple platform
control, including COLUMBIA CLASS Program, SSN(X), unmanned surface vessels, and swarm boats efforts,
and support to the centers for innovative naval technology.

Sea Platform Survivability Science
Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability;
acoustic and non-acoustic (electromagnetic) signatures; computational mechanics and signatures;
metamaterials; and digital ship design and optimization, and improving the understanding of the generation,
radiation, propagation, scatter, and detection of a variety of signal types (acoustic, chemical, optical,
electromagnetic, hydrodynamic and radiological) associated with a submarine's operation.

Materials & Coatings Science
Pursue research in identifying new nanostructured materials and coatings processing, ultimately for naval
applications.

Corrosion Control Science
Conduct basic research related to critical S&T to investigate corrosion control technologies.

Ship and Air Platform Machinery and Systems
Conduct basic research to advance the technical superiority of Sea-Based Aviation Science and Technology
NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles,
subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and
coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and
operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
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understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and
weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments.
Pursue research for better fundamental understanding of the underlying physics of jet noise production from
multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent
flow fields and development of more accurate and efficient computational tools. Continue basic research to
improve jet engine material durability and temperature and temperature rate capabilities in both benign and
corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines
with no new efforts identified.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
Funding decrease from FY 2019 to FY 2020 IS due to Basic Catalysis research from this R2 Activity being
conducted out of R2 Activity Science and Engineering Education, Career Development and Outreach.
Title: ATMOSPHERE AND SPACE SCIENCES
Description: Efforts include: Marine Meteorology and Prediction, and Space Sciences. This program supports
innovative basic research on physical process studies, fundamental observations, new sources of data, and
modeling in the atmosphere and space with the goal of improving predictive capabilities in the major research
area of Operational Environments. Emphasis is placed on the marine atmosphere, the tropics, polar regions,
the ionosphere and other areas where new understanding is needed in order to overcome predictability barriers
that limit the accuracy of current forecast models. Efforts are underway to understand the interactions of physics
between the atmosphere, space, land, ocean and ice, represent these coupled processes in models, and
extend them across scales from local to planetary, with the goal extending the skill of predictions to longer
timescales (i.e. seasonal to interannual). Recent efforts have also focused on the processes that control tropical
cyclone formation, structure and intensity changes and phenomena that affect electromagnetic and electro-optic
propagation in the marine atmosphere. Accomplishments and plans described below are examples for each
effort category. Accomplishments and plans described below are examples for each effort category.

The program is strongly aligned with the Oceanographer of the Navy and the research topics addressed by this
sub activity reflects the priorities for improved forecasts of the operational environment and the development
and use of autonomous systems for the collection of environmental observations and continuing support to
research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science
at sea.This Program requires field research that involves participation in Navy environmental planning efforts

24.976 25.777 25.899 0.000 25.899
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FY 2020
OCO
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Total

including environmental planning documents (Environmental Impact Statements). The use of active acoustic
transmissions requires modeling of the acoustic effects of sound on marine life.

FY 2019 Plans:
The overall objective of this research is to improve the quality of the atmospheric and space environmental
products that are provided to the warfighter and to allow accurate assessment of the impact of space and
atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic
understanding of atmospheric and space processes ranging from space to the sea surface, including interactions
of the atmosphere with the land, sea, wave, and ice.

Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and
phenomena occurring on very short time and space scales.  Clouds and moisture phenomena require further
study to improve their representation in models. Non-conventional observational data sources require new and
novel data assimilation methodologies to be developed before their potential is fully realized. Systems are being
employed which operate in or through the earth's upper troposphere, middle and upper atmosphere and the
near space environment where environmental supports are crude or non-existent. The interface between the
troposphere and stratosphere is gaining increased attention because of its possible effect upon medium term
weather prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine
boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to
applied research and, in one case, directly into a new version of the Navy's global numerical weather prediction
system (NAVGEM), which resulted in a major improvement of several objective measures of predictive skill
related to clouds and precipitation over the oceans. High-altitude airborne field experiments over major
hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms
will be obtained that allow detailed physical processes to be observed for the first time. These results will be
analyzed, applied to existing models and have demonstrated the potential to make a substantial improvement in
the ability to predict intensity and structure change in tropical cyclones.

Space Research

Volume 1 - 25

 

 

 

 



UNCLASSIFIED

PE 0601153N: Defense Research Sciences UNCLASSIFIED
Navy Page 10 of 56 R-1 Line #3

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 1

R-1 Program Element (Number/Name)
PE 0601153N / Defense Research Sciences

Project (Number/Name)
0000 / Defense Research Sciences

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across
three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and
inform successful operations, with metrics to increase technology readiness towards rapidly prototyping
solutions for accelerated delivery.    Geospace research could include Remove key scientific and computational
impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical
capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means
of focused scientific research on identification of which key drivers from the lower atmosphere and thermosphere
are necessary to achieve short term forecasts of HF propagation globally.  Heliospace efforts may advance
our understanding of solar magnetic fields and how they influence the near-earth environment.  High-energy
space development will assist in understanding particle acceleration mechanisms in high energy solar flares by
studying gamma-ray and neutron emissions that are measured in space.

Space Sciences

On-going investigation to assimilate observations into space weather models, with an eventual goal of a
prediction system that could provide detection and warnings of tsunamis as a variety of observational systems
will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather
phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate
acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
FY 2020 Base Plans:
The overall objective of this research is to improve the quality of the atmospheric and space environmental
products that are provided to the warfighter and to allow accurate assessment of the impact of space and
atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic
understanding of atmospheric and space processes ranging from the surface to space, including interactions of
the atmosphere with the land, sea, waves, and ice.

Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and
phenomena occurring on very short time and space scales. Research is supported to investigate key physical
processes, clouds
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and moisture phenomena in order to improve their representation in models. Efforts are focused on those
phenomena that affect the predictability of parameters of most relevance to Naval operations (e.g. coastal
meteorology,surface winds, visibility, refractivity, etc.). New and non-conventional observational data sources are
explored through efforts that develop novel data assimilation methodologies in order to realize the full potential
of such observations.  Systems are being employed which operate in or through the earth's upper troposphere,
middle and upper atmosphere and the near
space environment where environmental supports are crude or non-existent,thus, efforts are supported that
seek to extend the range of prediction systems to much higher altitudes. Research is supported to improve
understanding of the physics of the upper atmosphere and ionosphere, and to improve the representation of
the interface between the troposphere and stratosphere because of its effects upon medium term weather
prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine
boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to
applied research and directly into a new version of the Navy's global numerical weather prediction system
(NAVGEM). This activity is scheduled to be completed in FY 2020. High-altitude airborne field experiments over
major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of
the storms were obtained allowed detailed physical processes to be observed for the first time.This activity is
scheduled to be completed in FY 2020.
Results from airborne observations over tropical cyclones will be analyzed and applied to new and existing
models to make a substantial improvement in the skill for predicting intensity and structure change in tropical
cyclones.
Atmospheric process research will seek to advance our understanding of atmospheric and space processes
ranging from the surface to space.  This includes marine boundary layer physics, air-sea-wave-ice coupling,
processes affecting electro-optic and electromagnetic propagation, and better representation of clouds and
moisture in numerical weather prediction models. A new research initiative will be initiated to focus on the origin,
evolution and effects of Arctic cyclones that are poorly predicted but are believed to have a strong influence on
Arctic ice.  Airborne observations over the Arctic from high-altitude research aircraft will be used to investigate
processes from the stratosphere to the surface in order to improve their representation in numerical weather
prediction models that can be coupled to the physics of the ocean and ice.

Space Research
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Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across
three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and
inform successful operations, with metrics to increase technology readiness towards rapidly prototyping
solutions for accelerated delivery. Geospace research will attempt to overcome key scientific and computational
impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical
capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means
of focused scientific research on key drivers from the lower atmosphere and thermosphere that are necessary to
achieve short term forecasts of HF propagation globally. Heliospace efforts may advance our understanding of
solar magnetic fields and how they influence the near-earth environment. High-energy space development will
assist in understanding particle acceleration mechanisms in high energy solar flares by studying gamma-ray and
neutron emissions that are measured in space.

Space Sciences

On-going investigation to assimilate observations into space weather models, with an eventual goal of a
prediction system that could provide detection and warnings of tsunamis as a variety of observational systems
will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather
phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate
acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant changes from FY2019 to FY2020.
Title: SCIENCE ADDRESSING HYBRID THREATS
Description: The Sciences Addressing Hybrid Threats (SAHT) (formerly Counter Improvised Explosive
Device (IED)) Sciences program provides research for Naval Forces to fight hybrid threats, and adversaries
in expeditionary operations. Naval Expeditionary Forces need science advances to address a range of Basic
Research challenges that result from physical and operational environmental limitations so harsh that solutions
push basic discovery and invention. Naval Forces able to operate amphibiously and in the littoral will have
all of their capabilities exposed to degrading sea and land physical effects. Expeditionary forces operating
austerely must be agile and lethal but will be constrained by size, weight, and power requirements and must

23.166 23.729 25.823 0.000 25.823
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be sustained across distributed forces covering large areas. Further complicating the problem context is the
nature of hybrid threats, and adversaries. A hybrid adversary can be state or non-state using a combination of
conventional and irregular methods and weapons. For example a hybrid threat could use criminal acts in concert
with conventional artillery and IEDs and in turn social media for combined effects greater and broader than the
sum of the parts. These coordinated multivariate threats occur across the spectrum of conflict with a dynamic
but unified strategy. A hybrid adversary is flexible and adapts quickly, synchronizing advanced state weapons
systems, disruptive commercial technologies, cheap expedient homemade weapons, and a variety of tactics.
The Sciences Addressing Hybrid Threats program seeks to establish and nurture science to address these
threats not covered in more conventional warfare science efforts and in environments not researched elsewhere.

Within the above threat and environmental context numerous warfighting capability dependencies are
considered resulting in a broad range of science research areas. Examples include: physics addressing the
electromagnetic spectrum for use in Command and Control and high energy physics addressing Directed Energy
Weapons; machine perception, reasoning and collaborative behaviors of autonomy enabling numerous potential
expeditionary autonomous systems; artificial intelligence enabling future Intelligence systems; optics, electronics,
and photonics research to enable revolutionary spectral awareness in small low power sensors; computer
and network science to enable expeditionary computing coupled with Data Science research to conduct
data analysis; fundamental chemistry and materials science research to advance technologies to support
sustainment; basic materials research to explore and improve armor and structural materials; electrochemical
energy conversion and storage research to sustain the force; chemistry and physics to provide disruptive
energetics for expeditionary Fires; and biology, physiology, and cognitive sciences addressing the Naval
Expeditionary warfighters human abilities.

The program also seeks to establish and nurture a multidisciplinary Science and Technology community of
Government, academic and industry researchers to accelerate the transition of new science and technology into
fielded systems.
Accomplishments and plans described below are examples for each effort category.

FY 2019 Plans:
Electronics

Create new knowledge and understanding and explore new concepts, techniques and methods, for the design,
growth, and characterization of electronic and electro-optic sensors to counter Improvise Explosive Device
(IED's).
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Materials and Chemistry

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected
to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the
cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure
to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.
Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives,
chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR
spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics
have provided design and fabrication of protection garments from IED explosives and advanced design concepts
for helmets to significantly reduce neuronal damage caused by shock and blast waves.
FY 2020 Base Plans:
Conduct work in hazard defeat to understand new concepts, techniques and methods, for the design, growth,
and characterization of electronic, electro-optic, and bio sensors to counter hybrid explosive hazards threats,
immersive sciences for automated methods for generating content and/or behaviors for use augmented and
mixed reality technologies, and neuromorphic computing and novel opto-electronic technologies. End perovskite
chemistry based solar cell efforts. Initiate efforts in understanding multifunction machine learning and artificial
intelligence systems operating in realistic electromagnetic threat environments.

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected
to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the
cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure
to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.
Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives,
chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR
spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics
have provided design and fabrication of protection garments from IED explosives and advanced design concepts
for helmets to significantly reduce neuronal damage caused by shock and blast waves. Novel biomaterials that
enable epidermal electronics for warfighter protection to light weight distributed chemical sensors.
FY 2020 OCO Plans:
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program
Element (PE), from Basic Research Challenge Activity into Sciences Addressing Hybrid Threats Activity to better
identify and continue automated intelligence for logistics, neuromorphic computing for drone navigation and
scene interpretation, and immersive sciences for virtual reality that were initiated as part of the FY 2019 Basic
Research Challenge program.
Title: HUMAN SYSTEMS
Description: Discovery research on attention and decision making in human and human-machine teaming tasks
related to Naval missions, including command decision making, cognitive systems for human-machine teaming;
computational neuroscience, human interactions with autonomous systems, attention and sensory processing;
social cultural and behavioral modeling, and social network and computational social sciences.

Accomplishments and plans described below are examples for each effort category.

FY 2019 Plans:
Human Computer Interaction/Visualization

Conduct basic research in the computer centric environment of today's Navy and Marine Corps. Study human
systems integration to reduce workload and increase operator situational awareness in a command information
center environment. Investigate human sensory performance for optimizing video and audio human-electronic
device interfaces and computational neuroscience for novel pattern recognition and sensory augmentation.
Continue research on socially guided machine learning to include robotic teammates learning from human
teachers by demonstration and verbal instruction. Conduct research of human-robot interaction to support
team collaboration and research to address visualization and synthesis from multiple data sources to support
autonomous systems and small hybrid teams. Continue research on brain-inspired intelligent systems to enable
high-level interaction between warfighters and autonomous systems.

Command Decision Making (CDM)

Conduct basic research to explore the development of algorithms to automate assessment of the information
value of Command and Control (C2) related data for next generation C2 systems. Research strategies to
incorporate uncertainty into mission planning and asset allocation in naval missions and to understand and

15.153 16.486 18.563 0.000 18.563
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dynamically model context in operational decision making. Explore decision support as it applies to rapid
mission planning, re-planning and execution at command and combatant echelons. Research thrust to include
dynamic mapping of decision space and decision-based, dynamic task allocation algorithms. Continue research
on geography, health and disaster for next generation information systems for collaborative humanitarian
assistance. Seek a unified theory of the overall decision process, including the role of judgment with the goal
that the unified theory will link currently existing, but isolated, conceptual theories of decision making, judgment,
sensing, and detection.

Social Network Analysis

Research on computational social science models for course of action and forecast in support of information
environment maneuvers for strategic communication.

Hybrid Human Computer Systems

Conduct basic research into creating systems in which the functions of a human operator (or a group
of operators) and a machine are integrated. Perform research to explore concepts of operations for the
management of information in hybrid autonomous systems. Execute research to improve collaborative systems
and trust in computer mediated environments.  Investigate statistical language translation for content analysis
of threat behaviors and human security issues.  Conduct research of neuro-control of high-lift bio-inspired
Unmanned Underwater Vehicles and active vision and cognitive navigation skills in mobile robots. Continue
program on implantable electronics for performance enhancement.

Enhancing Warfighter Cognitive Capability

Conduct basic research into probabilistic reasoning in computation cognitive architectures and the expansion of
the cognitive architectural modeling capability to increase coverage, including spatial reasoning, multitasking,
and impact of physiological and stress variables. Extend research into a program to combine cognitive
architectures with computational neuroscience to better predict human performance. Research the output
human performance usability models with actual human performance results obtained in usability testing on
systems under development. These systems include future Naval Combat Systems and Homeland Security
Operation Centers. Continue research of human activity and intend recognition and dynamic biometrics for
improved human system interfaces and force protection. Conduct research of human cognition and performance
to create more realistic simulations for training, including research into cost effectively adapting current intelligent
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tutoring technologies to wider dissemination across Navy schoolhouses. Extend training scientific study
into the development of intelligent, embedded assessment for Intelligent Tutoring System (ITS).  Research
cognitive modeling for cybersecurity and research on human performance sources of cyber vulnerabilities of
unmanned vehicle (UxV) systems. Develop computational models for predicting human error on procedural
tasks.  Investigate training efforts on neuro-cognitive plasticity.
FY 2020 Base Plans:
Command Decision Making

Develop approaches for proactive decision support for Naval command and control tasks, with an emphasis on
supervised machine learning of expert planning and dynamic re-planning.

Human-Machine Teaming

Develop empirical and computational models of cognition and create algorithms and architectures that aspire to
human-level intelligence or ability. The algorithms and cognitive models serve to: (i) Advance the understanding
of human cognition; (ii) Enable systems to recognize, understand, predict, perform, assist, and evaluate human
behavior; and (iii) Improve the effectiveness of intelligent systems, human users/operators, and hybrid human-
machine teams in Naval operations.

Neurosciences and Human Interaction With Autonomous Systems

Develop neuroscience principles to identify neural circuits, architectures, and algorithms that can be emulated to
develop novel sensing, control, pattern recognition, neuromorphic processors, and intelligent systems. Conduct
research on neural mechanisms of memory consolidation, working memory, and retrieval to enable intelligent
systems with human-like associative memory skills.

Attention In Sensory Processing

Develop mechanisms of attention, including its role in skilled perceptual and cognitive performance. Understand
attention to task-relevance as a factor in personnel selection and training. Incorporate mechanisms of attention
into machine learning.

Social, Cultural, and Behavioral Modeling
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Develop computationally-efficient methods to model human behavior and social network analytics. Efforts
include modeling information and cyber warfare, as well future sensor and weapon developments and their
impact on Warfighter performance. Use machine learning to create synthetic decision makers.

Social Networks and Computational Social Science

Develop methods and tools pertaining to social media network analysis, including problems of monitoring social
media, social hysteria propagation, and group polarization to support methods for information environment
assessment, humanitarian assistance, and disaster response.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program
Element (PE), into the Human Systems Activity, to better identify and continue emerging sciences, including
warfighter performance, command decision making, cognitive systems for human-machine teaming,
computational neuroscience, human interactions with autonomous systems, attention and sensory processing,
social cultural and behavioral modeling, and social network and computational social sciences efforts that were
initiated as part of the FY 2019 Basic Research Challenge
program.
Title: MATHEMATICS, COMPUTER, & INFORMATION SCIENCES
Description: Efforts include: Mathematical foundation and computational theory and tools for design,
communication, and control of intelligent autonomous systems; theory, algorithms and tools for decision
support; decision theory, algorithms, and tools; heterogeneous information integration, management, and
presentation; information assurance, computation and information foundation for cyber defense, secure and
reliable information infrastructure for command and control; mathematical optimization for optimal resource
allocation and usage; modeling and computation of complex physical phenomena; modeling and computation for
electromagnetic and acoustic wave propagation and scattering; seamless, robust connectivity and networking;
foundations for novel computing hardware, including nanoscale materials, emerging devices and circuits,
emerging computational architecture and nanofabrication.

Accomplishments and plans described below are examples for each effort category.

44.376 45.870 62.032 0.000 62.032
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FY 2019 Plans:
Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction
antennas, compatibility of phased array antennas with naval platforms and marine environments, directional
beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio
communications to include anti-jam and low-probability-of-intercept techniques, SATCOM performance
enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive
radio for dynamic spectrum management, and high data rate tactical communications techniques including
communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless
networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented
tactical networking, mission-based policy and network controls and management.

Quantum Information Sciences

Continue basic research of quantum key distribution (QKD) protocols and implementations for the purpose of
understanding the security implications for QKD in the maritime environment, the development of protocols that
simultaneously minimize leakage of information to the environment and the creation of secure networks, as well
as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms
for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section
calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10nm) Nano
graphene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test
and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various
implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data
engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic
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answers to questions that are currently addressed using heuristics or non-principled approaches. Focus
is on problems in learning and inference from both big and small data, representation of data, modeling
dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information
integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which
warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing.
Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain
and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for
Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient
computational methods, algorithms and tools for building versatile smart agents that can perform missions
autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other
agents. In the area of Image Understanding, basic research includes the development of theory and algorithms
for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent
perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects,
recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of
images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and
computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and
information processing motivates research in the areas of multi-phase, multi-physics, including analytically
rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks
and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport,
mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and
electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances
for security, safety, reliability and performance to measurably improve the information-processing challenges
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of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and
techniques for continuously maintaining confidentiality, integrity, and availability of information and information
infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an
autonomic, secure and dependable informational infrastructure toward achieving Information Dominance.
Complex Software sub-program investigates principles, algorithms and methods, and develops software
engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science
for software construction, correctness and efficiency by revisiting software development and deployment
methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure
toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane
arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust;
persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and
autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

Conduct basic research in mathematical optimization. The primary focus of the program's basic-research portion
is linear, nonlinear, integer and combinatorial optimization. Theoretical development, algorithm design and
analysis, computational techniques, and software prototypes for solving large-scale problems are of interest.
Techniques that produce provably optimal or near-optimal solutions, as well as techniques applicable to large
problem domains are favored.  This includes, but is not limited to, cutting-plane and polyhedral techniques
for mixed-integer programming and interior-point and first- order algorithms for conic/convex optimization.
Decentralized optimization is an area of growing interest, as are innovative techniques for dealing with
uncertainty, such as stochastic, robust, and online optimization.

Information Technology

To address the continued need for improving the operational capability of Naval information and communication
systems in the areas of: high assurance software; secure tactical connectivity; intelligent autonomy; and the
processing, integration, and presentation of information. The expected payoff is: the development of improved
methods for producing, analyzing, and securing Naval software systems; new design concepts for future
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Naval tactical communication systems and networks; intelligent autonomy and improved interaction with
autonomous systems; and improved methods for analyzing, integrating, and presenting information to users.
Specific research examples include security for systems that employ Systems-on-a Chip Integrated Processor
architectures, AI systems that understand causal reasoning, robotic systems that take advantage of emerging
neuromorphic processors, new algorithms for performing data analytics, and networks that take into account the
age of the information on the network for routing decisions.
FY 2020 Base Plans:
Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction
antennas, compatibility of phased array antennas with naval platforms and marine environments, directional
beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio
communications to include anti-jam and low-probability-of-intercept techniques, satellite communications
(SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient
modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications
techniques including communications at speed and depth (for submarines); and wireless networks to
include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/
coalition interoperability, service oriented tactical networking, mission-based policy and network controls and
management.

Quantum Information Sciences

Conduct basic research of quantum key distribution (QKD) protocols and implementations for the purpose of
understanding the security implications for QKD in the maritime environment, the development of protocols that
simultaneously minimize leakage of information to the environment and the creation of secure networks, as well
as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms
for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section
calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10 nanometers)
nanographene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess,
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test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various
implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data
engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic
answers to questions that are currently addressed using heuristics or non-principled approaches. Focus
is on problems in learning and inference from both big and small data, representation of data, modeling
dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information
integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which
warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing.
Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain
and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for
Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient
computational methods, algorithms and tools for building versatile smart agents that can perform missions
autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other
agents. In the area of Image Understanding, basic research includes the development of theory and algorithms
for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent
perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects,
recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of
images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and
computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and
information processing motivates research in the areas of multi-phase, multi-physics, including analytically
rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks
and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport,
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mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and
electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances
for security, safety, reliability and performance to measurably improve the information-processing challenges
of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and
techniques for continuously maintaining confidentiality, integrity, and availability of information and information
infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an
autonomic, secure and dependable informational infrastructure toward achieving Information Dominance.
Complex Software sub-program investigates principles, algorithms and methods, and develops software
engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science
for software construction, correctness and efficiency by revisiting software development and deployment
methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure
toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane
arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust;
persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and
autonomous sensing for Unmanned Autonomous Vehicle (UAV) platforms and networked sensing over multiple
sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

The primary focus of the Mathematical Optimization program is the development of new, cutting-edge theory and
algorithms for most efficiently solving problems in linear, nonlinear, integer, and combinatorial
optimization. Theoretical development, algorithmic design and analysis, computational methods, and software
prototypes for large-scale problems are of interest. This directive includes, but is not limited to, cutting plane
and polyhedral techniques for mixed-integer programming, decomposition approaches for large (non)convex
problems, and interior-point and first-order algorithms for conic/convex optimization. Advances that produce
provably optimal or near-optimal solutions, as well as those applicable to large problem domains are favored.
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Innovative strategies for dealing with uncertainty from stochastic optimization, robust optimization, and
simulation-based optimization are of growing interest. Research supported by this program is expected to make
fundamental contributions to the areas of
mathematical optimization and operations research.

Information Technology: To address the continued need for improving the operational capability of Naval
information and communication systems in the areas of: high assurance software; secure tactical connectivity;
AI and autonomy; and the processing, integration, and presentation of information. The expected payoff is: the
development of improved methods for producing, analyzing, and securing Naval software systems; new design
concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved
interaction with autonomous systems; and improved methods for information analysis, fusion, and presentation.
New research projects will deliver technology for improved AI inference and human/AI interaction,  predictive
models for human cognitive performance, models for predicting and controlling complex networks in uncertain
and hostile environments, and technology for improved presentation of complex, information-rich datasets.

Integration of domain knowledge and machine learning to enable fast and robust learning of diverse, complex
concepts and tasks. Development of artificial intelligence in support of: (i) Informing and assisting different
stages of the decision making process, and (ii) Developing interfaces and dialogue systems for human-
machine teaming. Efforts in distributed artificial intelligence will identify principles and tractable computational
methods for flexible and resilient approaches to learning, sharing, reasoning, and decentralized planning for
situation awareness. Efforts will develop brain-inspired artificial intelligence algorithms and architectures and
neuromorphic hardware to accelerate deep learning.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this PE, from
Basic Research Challenge Activity and Science of Artificial Intelligence Activity into Mathematics, Computer
& Information Sciences Activity.  Better identify and continue Quantum Information Sciences, Mathematical
Data Science, and Applied and Computational Analysis Program efforts initiated as part of the FY 2019 Basic
Research Challenge program. This funding increase is also responsive to Navy guidance to the Navy Science
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and Technology (S&T) community to provide substantial leadership and stewardship to the overall development
of artificial intelligence and its military applications.
Title: MATERIALS/PROCESSES
Description: Efforts include: structural materials; functional materials; maintenance reduction; environmental
sciences; undersea warfare, materials and chemistry, and manufacturing science. Accomplishments and plans
described below are examples for each effort category. This activity also includes peer-review basic research to
develop innovative solutions and enhance the science and engineering base.

Accomplishments and plans described below are examples for each effort category.

Beginning in FY 2020, The Environmental Science thrust has been relabeled Functional Materials to address the
evolution of work within this program area.

FY 2019 Plans:
Structural Materials

Conduct basic research related to critical S&T for structural materials, including, but not limited to, the following:
computer-aided materials design (CAMD), structural metals, polymer composite materials, solid mechanics,
propulsion materials, sensors & NDE prognostics and structural cellular materials.

Functional Materials

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following:
electronic materials, transduction materials, nanoparticles, bacterial nanowires and oxide materials. Expand
research related to acoustic transduction science.

Maintenance Reduction

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the
following: corrosion models, stainless steel carburization, corrosion, and coatings.

Environmental Science

55.706 58.270 58.636 0.000 58.636
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Conduct basic research related to critical S&T for environmental science, including, but not limited to, the
following: examination of scientific methods for pollution prevention, waste reduction, and hazardous material
reduction for Naval Operations, anti-fouling and fouling release coatings including investigation of effect of new
polymers, materials, processes, and novel testing methodologies for coating efficacy, and Reverse Osmosis
(RO) pre-treatment strategies. Expand research related to naval environmental science.

Manufacturing Science

Conduct basic research related to critical S&T for manufacturing science, including, but not limited to, the
following: multidisciplinary research task into furthering the sciences associated with advances in manufacturing
processes.

Undersea Warfare

Perform laboratory and theoretical/numerical studies focused on creating new techniques for detecting,
visualizing, understanding, predicting, exploiting, and controlling the interactions between acoustic and elastic
waves such as:  underwater coupling architectures that achieve a broad range of acoustic impedances,
refractive indices and loss tangents; and the creation of high efficiency silicon based thin film thermoelectric
modules for undersea warfare applications by exploiting nanocrystallization, multilayering to control thermal
conductivity.

Materials and Chemistry

Designing advanced materials depends on novel synthesis, processing, characterization, and performance.
This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and
superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering
the mechanisms in the nanometer scale, (2) understanding the effect of coatings on the conductions of ions
and electrons, (3) developing better understanding on the performance of spin-polarized electrons for advanced
electronic switches and memories, (4) developing fundamental understanding of electron transfer pathways
in microbial consortia and relate the indefinite power generation in benthic regions, (5) understanding the
mechanism of the order of magnitude in advance composites consisting of soft polymers and nanoparticles with
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an effort to design advanced light weight armor. Demonstrate materials using 3D printing, mobility of electrons of
one spin, design of microbial cells to extract power from the coastal ocean sediments.
FY 2020 Base Plans:
Structural Materials

Conduct basic research related to critical science and technology (S&T) for structural materials, including,
but not limited to, the following: structural metals, polymer composite materials, solid mechanics, propulsion
materials, sensors & non-destructive evaluation (NDE) prognostics and structural cellular materials.

Functional Materials (Formerly Environmental Science)

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following:
transduction materials, acoustic transduction science, nanoparticles, oxide materials, and anti-fouling and fouling
release coatings including investigation of effect of new polymers, materials, processes, and novel testing
methodologies for coating efficacy for environmental quality control.

Maintenance Reduction

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the
following: corrosion models, stainless steel carburization, corrosion, and coatings.

Manufacturing Science

Additive Manufacturing (AM) using structural metals is of particular interest to the Navy for a wide variety
of applications. However, the composition and properties of the AM alloy can change significantly during
deposition, requiring new alloy development efforts to determine the initial composition that will produce the
intended composition and properties in the AM-fabricated component.  This effort will begin to address the need
by designing, developing and optimizing new metallic alloy compositions for AM that are resistant to the effects
of the Naval/maritime environment.

Materials and Chemistry
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Designing advanced materials depends on novel synthesis, processing, characterization, and performance.
This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and
superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering
the physical, chemical, optical and biological phenomena in the nanometer scale, (2) understanding the effect
of coatings on the conductions of ions and electrons, (3) developing better understanding on the performance
of spin-polarized electrons for advanced electronic switches and memories, (4) developing fundamental
understanding of electron transfer and carbon fixation pathways in microbial consortia and relate them to
energy harvesting, material synthesis ans sensing, (5) understanding the mechanism of bioactuation for
novel would healing applications, biocatalysis for mitigation and sensing, biocorrosion/fouling for improving
operational efficiency and reducing operational maintanace cost, (6) computational capabilities to understand the
microstructures/defects in metals and alloys of Naval interest, computational fluid dymnamics simulations for jet
engine noise reduction, flapping wing design to hypersonics. Several accomplishments have been demonstrated
for materials using 3D printing, mobility of electrons of one spin, design of microbial cells to extract power from
the coastal ocean sediments.

Undersea Warfare

Laboratory and theoretical/numerical studies focused on creating new techniques for understanding, predicting,
and controlling the interactions between acoustic and elastic waves such as:  underwater coupling architectures
that achieve a broad range of acoustic impedances; and the creation of high efficiency silicon based thin film
thermoelectric modules for undersea warfare applications by exploiting nanocrystallization, multilayering to
control thermal conductivity.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY2019 to FY2020.
Title: MEDICAL/BIOLOGY
Description: Discovery research on bio-inspired autonomous systems; biorobotics; bioengineering; synthetic
biology; microbial electrochemical systems and microbiome research; augmented Warfighter performance;
sensory neuroscience; stress physiology; Naval force health protection; undersea medicine and performance;
and health and welfare of the Navy's marine mammals. To avoid duplication of efforts, research is coordinated

18.624 19.601 19.707 0.000 19.707
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with other Services through interactions with the Defense Health Agency, Armed Services Biomedical Research
Evaluation and Management (ASBREM) Community of Interest, and Human Systems Community of Interest.

FY 2019 Plans:
Medical Sciences:

Undersea Medicine

Conduct basic research into stress physiology, hyperbaric physiology, and biological effects of Naval operational
exposure. Explore the mechanisms of decompression illness, hyperbaric oxygen toxicity and "ultrasonic"
hearing in divers. Determine ways to mitigate underwater sound/blast effects. Improve trauma management
in submarine Special Forces operators. Research the physiological and genetic effects of long-term diving
including in extreme environments (hypoxic and/or hypobaric conditions). Assess the effects of hyperbaric
oxygen therapy on blast-induced histopathological changes. Continue research into the effects of hyperbaric
environments on cellular biology (metabolism and signaling).

Biomedical Sciences and Environmental Physiology

Conduct basic research to explore systematic relationships between cognitive and physiological responses
under operational conditions. Research the effects of psychological and physiological stress, sleep deprivation
and fatigue on the immune system and human performance. Investigate novel mechanisms to manage the
mammalian circadian system for optimized health and performance. Research the mechanisms of nitrogen
narcosis/high pressure nervous syndrome. Explore novel opioids with minimal side effects. Study bioderived
systems to produce fieldable therapeutics. Develop strategies for nerve cell regeneration. Research regenerative
medicine in concert with the Armed Forces Institute for Regenerative Medicine (AFIRM).

Combat and Operations BioMedicine

Conduct basic research in casualty care and management and casualty prevention, including mechanisms
investigations of hemorrhagic shock, blast injury, tissue repair, and the biomedical effects of military operational
exposure such as directed energy, hazardous chemicals, and sound. Explore health and individual performance
under various military environments such as heat, cold, enclosed space, pressure and acceleration. Investigate
the mechanisms of blast-induced neurotrauma at the cellular level, including underwater blasts. Initiate
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investigations of multi-scalar mechanisms of military occupational hazard and injury generation, detection, and
repair, such as cavitation and directed energy.

Biological Sciences:

Naval Biosciences

Investigate microbe-materials interfacial interactions for detection of materials defects/failures, including
corrosion, and for improved energy harvesting.  Investigate "smart cell engineering" to design microbes that can
sense and destroy other microbes and provide feedback to the user. Continue research on invertebrate larval
response to biofilms and various inhibitors of adhesion.  Identify molecular biomarkers for battlefield injuries,
and high-fidelity biosensors for detection in vivo. Study biomolecular 'logic controllers' for in vivo biosensor and
drug delivery systems. Research into synthetic biology to further efforts for designing organisms with non-natural
functions (e.g., light detection, electrical 'switch' capability, magnetic field production). Identify natural product
inhibitors of bacterial folate biosynthesis for development as antibiotics. Control the synthesis of patterned
materials from the nano to micro-scale using bionanotechnology. Understand the role of human gut microbiome
to behavioral and physical stressors. Integrate programmable, externally-controlled "sensor" cells into micro-
robotic devices. Study synthetic biology bioelectronics and information processing. Initiate synthetic biology of
gut microbes for warfighter resilience.

Life Sciences and Bioengineering

Conduct basic research into combinatorial chemical screens for bacterial communication pathway inhibitors
as potential antibiotics or fouling control agents. Identify plasma biomarkers of domoic acid toxicosis and
leptospirosis in California sea lions, and develop a multiplexed assay to measure those plasma biomarkers.
Research the potential clinical role of marine mammal stem cells.  Investigate DNA-scaffold-directed assembly
of protein nanoarrays for control over orientation and position of proteins, and investigate triggered isothermal
assembly of DNA nanostructures. Compare commensal/pathogenic microbiomes in Atlantic bottlenose dolphin,
California sea lion, and in dolphin diagnosed with chronic/active gastritis. Develop new tools and techniques to
engineer and characterize DNA nanostructures and control DNA based nanodevices. Investigate the material
properties of silk proteins to facilitate application development. Develop field portable sensing platforms for
explosives detection. Study environmental effects on marine invertebrate biofouling.

Neural, Sensory and Biomechanical Systems
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Conduct basic research into the development of bio-inspired sensors, vehicles and systems for local Intelligence,
Surveillance and Reconnaissance (ISR), Weapons of Mass Destruction (WMD) detection, personnel protection
and affordability including microfabrication, biological materials, processing techniques, robustness and systems
efficiency. Research the elucidation of mechanisms of fish electric sense and near field low frequency acoustic
perception. Investigate bacterial/cellular controllers for nano/micro-systems.

Combat and Operations BioMedicine

Research improved hemorrhage resuscitation with enhanced endothelial treatments.

Naval Biosciences

Research synthetic biology for bioelectronics devices, materials and information processing.
FY 2020 Base Plans:
Bio-Inspired Autonomous Systems

Develop bio-inspired propulsion and control systems that enable high-lift, stealthy propulsion without propellers
and achieve high maneuverability for underwater vehicles. Efforts include: (i) Bio-sensing for sensorimotor
control; (ii) Bio-inspired design principles for distributed sensing, actuation and control in soft biological
structures; and (iii) Principles of locomotion of amphibious animals to enable bio-inspired amphibious and cross-
domain vehicles.

Bioengineering and Life Sciences

Develop DNA-based nanostructures for fundamental circuits and biosensing; biomimetic and bio-inspired
underwater adhesives; biopolymer energy sources; and explore approaches to generate nanomaterials by
design. Pursue research in biological and bio-inspired, water-responsive materials for energy conversion and
actuators. Maintain the health and fitness of the U.S. Navy's marine mammals for duty and readiness.

Naval Biosciences and Synthetic Biology for Naval Applications
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Develop research on synthetic biology for bioelectronics devices, materials, and information processing.
Efforts include: (i) Elucidating microbe-materials interactions and extracellular electron transfer mechanisms
for detection of materials defects/failures, identifying novel biogenic structures, and improving microbial
electrochemical functions; (ii) Exploring the role of the human microbiome in host response to behavioral
and physical stressors; (iii) Developing synthetic biology approaches to enable manipulation of microbiome
organisms for Warfighter resilience or status monitoring; (iv) Executing research on synthetic biology approaches
to enable novel bioelectronics and information processing strategies.

Warfighter Augmentation

Develop cognitive and physiological systems that enable human performance to exceed current limitations,
including novel adaptations to inhospitable environments. Efforts include: Alternative oxygen sources, epigenetic
modifications of globin protein expression for variable regulation of oxygen tissue supplies, bionics, texture-
shifting of biological organisms, and multi-functional textiles.

Sensory Neuroscience and Physiology

Investigate neurological pathways of sensory systems including: (i) Examining mechanisms of nerve cell and
axonal fiber deterioration in high noise environments; (ii) Accelerating understanding of nerve cell and axonal
regeneration; and (iii) Exploring novel treatment strategies for hearing restoration.

Physiological Monitoring and Modeling

Develop fundamental mechanisms that enable prediction and identification of cognitive and physical
performance levels in extreme expeditionary environments. Design novel low-powered sensing capabilities.

Naval Force Health Protection

Discover technologies including: (i) Novel modeling and simulation approaches to improve Warfighter protection;
(ii) Maritime casualty care; and (iii) Medical logistics through optimized design, development, and operational
planning.

Undersea Medicine and Performance
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Develop cognitive and physiological responses in undersea environments to expand the operational envelope
(e.g. depth and time) for divers and combat swimmers. Explore enhancement of human physiology with
pharmacological agents and other therapies to protect humans from undersea environmental challenges.

Stress Responses

Develop impact of military operational environments on biomarkers predictive of individual Warfighter's reactivity
to stress. Explore effects of chronic stress in conjunction with circadian cycle changes on these biomarkers.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020
Title: OCEAN SCIENCES
Description: Efforts include: The Ocean Sciences sub activity supports basic research in the ocean domain
and the impact that this complex and changing environment has on naval operations. The effort encompasses
research over a wide variety of regions, including the open ocean, Arctic, and littorals, and addresses scientific
issues relevant to Anti-Submarine Warfare (ASW) including acoustic propagation and the impact of acoustics
on marine mammal behavior. The improved understanding of the ocean environment enables the development
of fully coupled (ocean-atmosphere-wave-ice) global, regional and local predictive models that can be used
for operational planning at tactical, strategic and climate scales. The program is strongly aligned with the
Oceanographer of the Navy and the research topics addressed by this sub activity reflects the priorities for
improved forecasts of the operational environment and the development and use of autonomous systems for
the collection of environmental observations and continuing support to research vessels of the U.S. Academic
Research Fleet for operations and maintenance that enable science at sea. Research performed under this Sub
Activity includes efforts in the following areas: littoral geosciences and optics, marine mammals and biology,
physical oceanography and prediction, and ocean acoustics. Accomplishments and plans described below are
representative highlights from these efforts. This Program requires field research that involves participation
in Navy environmental planning efforts including environmental planning documents (Environmental Impact
Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on
marine life.

FY 2019 Plans:

73.497 76.135 81.641 0.000 81.641
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Physical Oceanography and Prediction

Carry out field experiments to investigate changes in Arctic stratification and circulation and related physical
processes in the Beaufort and Chukchi Seas. Carry out a multidisciplinary field effort to characterize and
understand monsoon intra-seasonal  variability in the Indian Ocean. Complete field studies/modeling to predict
propagation and effect on acoustics of non-linear internal waves in the western Pacific. Complete studies
of internal waves and strait dynamics emphasizing field studies in the Celebes, Philippine, and Sulu Seas.
Complete analysis of the structure and variability of the Northern Arabian Sea circulation using autonomous,
unmanned sampling systems. Initiate studies of prediction and observations of 3-D Lagrangian studies and
abilities to predict the vertical pathways in the ocean. Initiate studies of the input and fate of near-initial shear and
energy in the ocean via observational and predictive studies in the GIUK regions.

Littoral Geosciences and Optics

Initiate studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface
and internal waves, currents, stratification, sediment transport and the seabed response and coastal winds
driving shallow water response. Understanding shallow water features which will affect acoustic propagation
or acoustic system performance and/or events which cause swimmer or navigational hazards (bathymetry-
wave-current-wind interactions), navigationally significant bathymetry or trafficability changes, are of particular
interest. Initiate studies using remote sensing of the coastal and riverine environment, above and below the sea
surface and canopy, e.g., from EO, IR, radar, SAR, inSAR and acoustic, from land or ship-based, unmanned
vehicles, airplanes or satellites. New remote sensing tools and algorithms that can be used to initialize forecast
models in distant, remote and/or denied areas are of particular interest.  Initiate studies of optical processes
in the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or
dissolved materials. Predicting the timing (initiation, transport and clearance) of materials that negatively affect
optical clarity, is of particular interest. Studies emphasize methodologies and/or observing technologies which
are cost-effective, rapidly re-locatable, and offer insight into littoral phenomena. Studies to enable use of organic
sensors on operational platforms to enhance battlespace situational awareness in continental shelf, nearshore,
delta, estuarine, and riverine environments, including such phenomena as surface gravity waves and internal
waves, currents, stratification, sediment transport and coastal winds. Understanding very shallow water acoustic
propagation in coastal, nearshore, deltaic and riverine environments.
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Integrated Ecosystem Research

Basic research to understand the patterns and causes of variability in the distribution and abundance of marine
mammals over space and time. Research a multidisciplinary approach using tagging, visual surveys, and
passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to
environmental features and marine mammal prey fields. Investigate using animal tagging and passive acoustic
monitoring to study behaviors and distributions of marine mammals relative to key environmental properties
(biotic and abiotic). This includes providing a context for interpreting behavioral responses to external stimuli (i.e.
anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern.

Effects of Sound

Basic research on behavioral, physiological (hearing and stress response), and potentially population-level
consequences of sound exposure on marine life. Research to characterize the causal chain of events leading
from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-
level effects and/or the potential for stranding. An additional focus is to characterize the gas management
and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals
to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to
advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough
exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation
through various tissues of whale heads and/or bodies. Another research focus is to better understand the
stress response in marine mammals to sound exposure. Research an understanding of the natural variation
of stress markers, better understand and characterize the relationships among hormones or other biomarkers
in different matrices, define and compare the quantitative and temporal relationships of hormones across the
different matrices, and evaluate and characterize the relationship between the physiological stress response in
marine mammals and acoustic exposure and 'biologically significant' disturbance. Research to develop statistical
models of the population consequences of acoustic disturbance to be fitted to data from marine mammal
populations and lead collaborative development of transferable models of the effects of disturbance on marine
mammals.

Monitoring and Detection

Basic research to develop and test new and existing technology to detect and classify marine mammals in
the marine environment and during periods of low light such as passive acoustics, and IR. Research and
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development of passive acoustic signal processing algorithms for detection, classification, and localization of
marine mammals. Continue the development and testing of autonomous hardware platforms using passive
acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling
platforms.

Ocean Acoustics

Research to understand propagation and scattering of acoustic energy in shallow-water ocean environments.
Areas of research include: shallow-water scattering mechanisms related to reverberation and clutter; seabed
acoustic measurements supporting geoacoustic inversion; acoustic propagation through internal waves and
coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering
from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor.

Battlespace Environments

Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand
important oceanographic processes that lead to the development of ocean dynamic models from global to
submesoscale scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment
response, and optical models. Surveillance of coastal land areas and waters is important to support Navy
operations and difficult. The Navy/Marine Corps needs include an improved use of overhead (airborne
and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships
and ground-based) grazing angle microwave sensors. To predict bottom boundary physical, geological,
geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires:  a) an
improved understanding of processes that generate and modify the shape, structure and physical properties
of the seafloor, subseafloor, ocean water column and ice-cover and topography/morphology;  b) use of rapid,
airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry,
sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote
sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled
only at spot locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the
seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
FY 2020 Base Plans:
Physical Oceanography and Prediction
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Complete studies of the flow encountering abrupt topography in the Western Pacific on the mean and transient
circulation structures. Continue the study of multi-scale embedded modeling and prediction. Conduct the studies
of the prediction of and observations of 3-D Lagrangian studies and abilities to predict the vertical pathways in
the ocean. Conduct the evaluation of novel employment of instrumentation including drifters and unmanned
undersea vehicles to study these 3-D Lagrangian structures. Conduct the studies of the input and fate of near-
initial shear and energy in the ocean via observational and predictive studies in the Greenland, Ireland, United
Kingdom (GIUK) regions. Conduct the evaluation and testing and "hardening" of ocean instrumentation in high
wave states and austere conditions. Conduct the study of the improvement of prediction systems by identifying,
targeting, and obtaining key observations in critical targeted areas. Continue the evaluation of novel delivery
systems of expeditionary ocean instrumentation to support targeted observing.

Littoral Geosciences and Optics

Develop methodologies and/or observing technologies, for air, sea surface or subsurface, manned or unmanned,
which are: a) nimble, cost-effective, rapidly re-locatable, or will offer bold insight into littoral dynamics, (e.g.,
tagging of marine seabirds in the Distributed, Autonomous, Scalable Hydrographic Charting and Meteorology
and Oceanography (METOC) Sampling (DASHCAMS) Department Research Initiative (DRI)), or b) utilize
sensors on operational platforms in ways which increase battlespace awareness or can be used to map the
maritime domain while idle. Conduct studies and modeling of shelf, near-shore, delta, estuarine, and riverine
dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed
response (Inner Shelf DRI) and coastal winds driving shallow water response (Coastal Land-Air-Sea DRI).
Conduct studies to understand shallow water features which will affect acoustic propagation or acoustic
system performance (Undersea Remote Sensing DRI) and/or events which cause swimmer or navigational
hazards (bathymetry-wave-current-wind interactions). Conduct studies using remote sensing of the coastal
and riverine environment, above and below the sea surface and canopy, using electro-optic (EO), infrared
(IR), radar, synthetic aperture radar (SAR),interferometric SAR (inSAR) and acoustic, from land or ship-based,
unmanned vehicles, airplanes or satellites (Undersea Remote Sensing DRI). Develop new remote sensing tools
and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas. Conduct
modeling and field studies of storm processes affecting the littoral environment, including the atmosphere, sea
surface, water column, sea bed and suspended or dissolved materials. Predicting the initiation, transport and/or
erosion of materials in response to storm events that create navigationally significant bathymetry or traffic-ability
changes and/or changes in optical clarity.
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Areas of research include monitoring and detection, integrated ecosystem, and effects of sound on marine
mammals. Conduct basic research to develop and test new and existing technology to detect, classify, localize
and potentially track marine mammals in the marine environment, which are used to develop density and
abundance estimates of marine mammals as a required input for all Navy sound effects modeling done
under mandate of the federal Marine Mammal Protection Act and National Environmental Policy Act. Conduct
multidisciplinary studies including tagging, visual surveys, and passive acoustics to collect baseline measures
of marine mammal behaviors and distributions relative to environmental features and marine mammal prey
fields. These baseline measures provide a context for interpreting responses to naval acoustic sources. Also,
continue research on the effects of sound include behavioral, physiological (hearing and stress response), and
population-level consequences of sound exposure on marine life. Conduct research to characterize the gas
management and kinetics (stores and use) in marine mammals. Conduct research using increase in funds to
characterize and quantify the cumulative effects of multiple stressors on marine mammal populations. Conduct
research to advance our understanding of sound reception mechanisms in mysticetes (large whales).

Effects of Sound

Research on behavioral, physiological (hearing and stress response), and potentially population-level
consequences of sound exposure on marine life. Research to characterize the causal chain of events leading
from sound exposure to biologically significant behavioral reactions that might increase risks of population-
level effects and/or the potential for stranding. An additional focus is to characterize the gas management
and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals
to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to
advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough
exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation
through various tissues of whale heads and/or bodies. Another research focus is to better understand the stress
response in marine mammals to sound exposure. Research on understanding of the natural variation of stress
markers, better understand and characterize the relationships among hormones or other biomarkers in different
matrices, define and compare the quantitative and temporal relationships of hormones across the different
matrices, and evaluate and characterize the relationship between the physiological stress response in marine
mammals and acoustic exposure and biologically significant disturbance. Research to develop statistical models
of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations
and lead collaborative development of transferable models of the effects of disturbance on marine mammals.
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Monitoring and Detection

Research to develop and test new and existing technology to detect and classify marine mammals in the
marine environment and during periods of low light such as passive acoustics, and infrared (IR). Research and
development of passive acoustic signal processing algorithms for detection, classification, and localization of
marine mammals. Continue the development and testing of autonomous hardware platforms using passive
acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling
platforms.

Arctic sciences

Research to improve the understanding of physical processes in the Arctic environment that impact current
and projected Naval operations. Efforts include research to characterize the behavior of sea ice, including
melt and reformation, ice rheology and motion, and interactions with ocean stratification, surface waves, and
the atmosphere. The research program includes development of Arctic System models and data assimilation
techniques for improved prediction, exploration and development of new sensors and unmanned platforms to
collect observations of the Arctic environment, and the research into new algorithms to characterize sea ice from
space-based remote sensing. An effort to better understand processes controlling the stratification of the Arctic
Ocean will conclude this year.

Ocean Acoustics

Expand research to understand propagation and scattering of acoustic energy in a wide range of ocean
environments. New emphasis will be placed on the information content contained in underwater acoustic signals
for use in machine learning/big-data analytics. Areas of research include shallow-water scattering mechanisms
related to reverberation and clutter; seabed acoustic measurements supporting geo-acoustic inversion; acoustic
propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/
acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation
within the porous seafloor. In deep water research will include the effects of environmental variability induced by
ocean internal waves, internal tides and mesoscale processes, and by bathymetric features including seamounts
and ridges, on the stability, statistics, spatial distribution, and predictability of broadband acoustic signals. Also
of interest is the coherence and depth dependence of deep-water ambient noise. An increasing emphasis will be
placed on understanding the effects of Arctic conditions on acoustic propagation and ambient noise, particularly
in under-ice environments, as facilitated by a basin wide data collection effort scheduled to begin in FY 2020.
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Battlespace Environments

The overall objective of this research is to improve basic understanding of physical, seafloor and biological
oceanographic processes on space and time scales of naval interest. The work includes studies of aspects of
ocean
circulation (fronts, eddies and turbulence), thermodynamics (mixing and acoustic impacts), waves (including
their impact on sea ice and rogue waves), sea ice (including land fast ice) as well as ocean boundary layer
processes.
Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand
important oceanographic processes that lead to the development of ocean dynamic/thermodynamic models from
global to submesoscale
scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and
optical models. Surveillance of coastal land areas and waters is important to support Navy operations, so the
research
foci include an improved use of overhead (airborne and satellite) active and passive microwave sensors,
overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict
bottom boundary
physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas
requires: a) an improved understanding of processes that generate and modify the shape, structure and physical
properties of the seafloor, subsea floor, ocean water column and ice-cover and topography/morphology; b) use
of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral
bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes;
c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be
sampled only at spot
locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor
boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic
Research Challenge program into Ocean Sciences Activity to better identify and continue understanding the
effects of Arctic conditions on acoustic propagation and ambient noise, particularly in under-ice environments,
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as facilitated by a basin-wide data collection effort scheduled to begin in FY 2020. These efforts were initiated as
part of the FY 2019 Basic Research Challenge program.
Title: SCIENCE AND ENGINEERING EDUCATION, CAREER DEVELOPMENT AND OUTREACH
Description: Science and Engineering Education and Career Development activities include Department of
the Navy (DON) participation in science fairs, summer research interns/fellows at Navy laboratories, graduate
fellowships for individuals expected to become members of the engineering faculty at Historically Black Colleges
and Universities and Minority Institutions (HBCU/MIs), and curricular enrichment programs. It is centered on
Naval S&T efforts supporting Science, Technology, Engineering and Math (STEM). Outreach includes the
encouragement, promotion, planning, coordination and administration of Naval Science and Technology.

The Department of the Navy's (DON) Historically Black Colleges and Universities/Minority Institutions (HBCU/
MI) program oversees the Navy's efforts to engage and support our nation's HBCU/MIs and is responsible for
developing and managing efforts that strengthen and support the capabilities of HBCU/MIs to participate in
basic, applied, and advanced research programs within the Naval Research Enterprise (NRE).

SCHOOLHOUSE TRAINING: Discovery research on instructional strategies and techniques for schoolhouse
training including virtual, augmented, and mixed reality environments. Correlate effective schoolhouse training
and measures of downstream performance, including development of theories into skill acquisition and decay.

The ONR Young Investigator Program (YIP) was established in 1985 to attract outstanding faculty members to
the Department of Navy's basic research program by identifying individuals that show exceptional promise for
doing creative research and encourage their teaching and research careers through long term support.  Young
Investigator awards are for a period of three years. Annual request for proposals are solicited via a funding
opportunity announcement and is open to tenure-track faculty in science, engineering, and mathematics. Topics
are competitively selected based on faculty achievements, technical proposal, benefit to the Navy and Marine
Corps, and institution support.

Naval Research Institution:Through a Memorandum of Understanding between the United States Naval
Academy (USNA) and the Office of Naval Research, this program contributes to the technical education of
midshipmen by providing an opportunity to enhance their experience in research and knowledge of the positive
impact that understanding of Science, Technology, Engineering, and Mathematics (STEM) has on fleet and
forces capabilities.

48.639 44.229 49.014 0.000 49.014
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Funding also supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external
facilitator for the NRE.  This is accomplished by establishing quality, relevant connections between the
international research and development community, Naval fleet/forces, Department of Defense (DOD), other US
Government agencies and international partners. The direct impact of this investment is to leverage international
basic research during increasingly dynamic global interdependence and improve the ability to solve DON
Science & Technology challenges through shared knowledge with partners.

Accomplishments and plans described below are examples for each effort category.

FY 2019 Plans:
Support STEM initiatives and multi-year efforts that are intended to be approximately three years in length
and in topics supporting STEM education relevant to naval science and technology workforce development.
Start development of pilot efforts to improve STEM through the development of new curricula and experiential
learning activities that respond to new naval Science and Technology personnel and knowledge needs.  Expand
existing successes to scale working projects and achieve greater impact and implementation of funded efforts.
Support new activities to targeting regional efforts to drive greater impact on educational systems and increase
workforce opportunity for the naval Science and Technology community. Continue coordination of DON STEM
efforts.  Enhance and maximize HBCU/MIs faculty and student awareness of STEM and other defense-related
educational research opportunities to make significant contributions to Naval Research Enterprise. Support
efforts to provide student internships and faculty fellowships that will increase the capability of Science and
Technology efforts into a new age of discovery.

ONR Global will continue fostering international collaboration and issuing basic research grants.
FY 2020 Base Plans:
Support Science, Technology, Education and Mathematics (STEM) initiatives and multi-year efforts that are
intended to be approximately three years in length and in topics supporting STEM education relevant to naval
science and technology workforce development. Start development of pilot efforts to improve STEM through
the development of new curricula and experiential learning activities that respond to new naval Science and
Technology personnel and knowledge needs.  Expand existing successes to scale working projects and achieve
greater impact and implementation of funded efforts.  Support new activities to targeting regional efforts to
drive greater impact on educational systems and increase workforce opportunity for the naval Science and
Technology community. Continue coordination of Department of the Navy (DON) STEM efforts.
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This effort will continue to  support programs that provide hands-on research experiences in STEM fields
for United States Naval Academy (USNA) midshipmen and faculty members to enhance the midshipmen's
educational environment at the USNA.

Enhance and maximize HBCU/MI's faculty and student awareness of STEM and other defense-related
educational research opportunities to make significant contributions to the NRE by increasing the number of
students and faculty participating in DoN HBCU/MI fellowships and internships and increasing the number of
Research and Development grants awarded by the DoN HBCU/MI Program to HBCU/MIs. Support efforts to
provide student internships and faculty fellowships that will increase the capability of Science and Technology
efforts into a new age of discovery. Ongoing efforts include attracting student veterans to research and career
opportunities in STEM related fields.

25 to 35 Young Investigators are selected for award annually from the many proposals received. Ongoing efforts
cover a wide range of topics of naval S&T interest. Recent topics include innovative technical approaches to:
vortex flow in hypersonic aerodynamics; real-time accurate positioning in robotics, acoustic meta-materials for
marine surfaces, cyclone intensity forecasting, advanced mathematical optimization for statistical applications,
cephalopod inspired camouflage, digitization of human performance, soil characterization capability from remote
sensing, thermal transport at solid-solid interfaces, and high-temperature multi-principal alloys. These and
other research topics will benefit today's and the next generation warfighter by improving lethality, survivability,
communications, and training. Additionally, many of these investigators will provide long-term support and
knowledge in solving naval related S&T challenges.

ONR Global will foster collaboration with international organizations and researchers by awarding grants in
innovative basic research to discover, access and assess revolutionary, high-payoff technologies for future
Naval missions and capabilities.

SCHOOLHOUSE TRAINING: Discovery research efforts include: (i) Developing optimized training and retention
models; (ii) Designing better training schedules; and (iii) Developing skill tutors for maintenance tasks.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE, Basic
Research Challenge Activity into the Science and Engineering Education, Career Development and Outreach
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Activity, to better identify and continue Science and Engineering Education, Career Development and Outreach
effort(s) initiated as part of the FY 2019 Basic Research Challenge program.
Title: SENSORS, ELECTRONICS AND ELECTRONIC WARFARE (EW)
Description: Efforts include the basic research portions of: sensing, diagnostics, and detectors; navigation and
timekeeping; nanoelectronics; wide band gap power devices; real-time targeting; Electro-Optical/Infra-Red (EO/
IR) electronics; EO/IR electronic warfare; EO/IR sensors for surface/aerospace surveillance; Radio Frequency
(RF) sensors for surface/aerospace surveillance; solid state electronics; vacuum electronics; and RF electronic
warfare.

Accomplishments and plans described below are examples for each effort category.

FY 2019 Plans:
Expanded the efforts identified within Undersea Warfare, Electromagnetic Warfare, and  Materials and
Chemistry

Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and
digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and
power applications; superconducting and other technologies which are designed to deliver software defined,
wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to,
satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and
communications; electronics and photonics technology that provides for the control, reception, transmission
and processing of signals; and continue research to advance navigation, timekeeping and sensing technology,
including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave
physics; optically-based frequency standards; improved time and frequency metrology using quantum
entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum
systems.

Electronics

48.645 48.386 48.804 0.000 48.804
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Create new knowledge and understanding and explore new concepts, components, techniques and methods, for
the design, growth, and characterization of electronic, electromagnetic, and electro-optical materials, fabrication
processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques,
and plasma phenomena and theory.

Electromagnetic Warfare

Fundamental research is being conducted looking at revolutionary mechanisms for advanced tracking
techniques for the joint battle space.  A very novel concept of using radars for long range speech reception
and playback is ongoing.  RCS prediction capabilities for naval vessels is being researched to cover ultra-
wide bandwidths, significantly expanding our predictive narrow band capabilities.  Other promising avenues of
research will allow for asymmetric warfare through image recovery in previously denied conditions, provide the
necessary theoretical foundation and produce algorithmic tools for performing target detection and discrimination
via multiple resource constrained antennas operating in highly cluttered environments, and significantly improve
the ability to track extremely maneuverable targets and handle nonlinear measurements in radar and sonar
systems.

Materials and Chemistry

Design novel experiments and theoretical models to create advanced or improved materials using new concepts
and techniques for applications and sensors and advanced electronics. Improve target identification algorithms
utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-based
molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer of materials
to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single layer MoS2
for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to
evaluate the fine scale detection limits of fusion products and isotopes.  Understand protein-surface interactions
leading highly sensitive biosensors. First principle theoretical models are developed to understand the principles
governing the interactions between surfaces and small molecules. Previous studies in these areas have
demonstrated success in designing biological and chemical sensors with parts per trillion sensitivity as well as
understanding of electronic mobility of graphene due to the effects of edge and defects.

Undersea Warfare
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Perform laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to
acoustic propagation and scattering in oceanic environments such as: approaches to predict the scattering
signature of a structure using noise sources of opportunity; investigate the fundamental physical phenomena of
wave propagation in ocean environments; and approaches to separate of an acoustical field from turbulent flow
on an acoustic array.
FY 2020 Base Plans:
Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and
digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and
power applications; superconducting and other technologies which are designed to deliver software defined,
wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to,
satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and
communications; electronics and photonics technology that provides for the control, reception, transmission
and processing of signals; and continue research to advance navigation, timekeeping and sensing technology,
including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave
physics; optically-based frequency standards; improved time and frequency metrology using quantum
entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum
systems.

Electronics

Create new knowledge and understanding and explore new concepts, components, techniques and methods,
for the design, growth, and characterization of electronic, electromagnetic, quantum phenomenology, and
electro-optical materials, fabrication processes, electronic and electro-optic components, including novel
electromagnetic concepts and techniques, and plasma phenomena and theory. Create new knowledge and
understanding for quantum computing algorithms and their use to create new understanding of materials by
design, process optimization, and quantum simulation.

Electromagnetic Warfare

Fundamental research is being conducted looking at a very novel concept of using radars for long range speech
reception and playback is ongoing.  Radar Cross Section (RCS) prediction capabilities for naval vessels is being
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researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.
When coupled with another developmental effort on multistatic radar theory will provide a broad perspective
of target signatures essential to defining radar and EW performance requirements.  Research in the Electro-
Optical/Infra-Red (EO/IR) domain will demonstrate new filtering technique enabling 30x gain in sensitivity  and 3x
gain in resolution for multi-color image sensors.

Materials and Chemistry

Design novel experiments and theoretical models to create advanced or improved materials using new
concepts and techniques for applications and sensors and advanced electronics. Improve target identification
algorithms utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-
based molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer
of materials to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single
layer Molybdenum disulfide (MoS2) for utilization as indirect gap semiconductors. The Navy unique single
stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.
Understand protein-surface interactions leading highly sensitive biosensors. First principle theoretical models
are developed to understand the principles governing the interactions between surfaces and small molecules.
Previous studies in these areas have demonstrated success in designing biological and chemical sensors with
parts per trillion sensitivity as well as understanding of electronic mobility of graphene due to the effects of edge
and defects.

Undersea Warfare

Laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to acoustic
propagation and scattering in oceanic environments such as: prediction of the scattering signature of a
structure using noise sources of opportunity; fundamental physical phenomena of wave propagation in ocean
environments; approaches to separate of an acoustical field from turbulent flow on an acoustic array; and new
structural acoustics theory.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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There is no significant change from FY 2019 to FY 2020.
Title: WEAPONS
Description: This Program focuses on a number of fundamental scientific areas that are aimed at expanding the
underlying understanding of disciplines that are broadly useful for a wide range of Naval applications, including:
undersea weaponry; air weaponry; energetic materials and solid rocket propulsion; expeditionary operations,
including communications, materials, landmine detection, human sensory enhancements, lightweight power
sources and information efficiency; directed energy and counter directed energy, hypersonic aerodynamics
and materials, and applied electromagnetics. This activity includes peer-review basic research to develop
fundamental knowledge and enhance the science and engineering workforce and technology base.

FY 2019 Plans:
Research will focus on undersea weaponry; energetic materials and propulsion; expeditionary operations
(communications, materials for forensic sensing, landmine detection, human sensory enhancements,
lightweight power sources and information efficiency); directed energy, counter directed energy and applied
electromagnetics hypersonics.

Energetic Materials and Propulsion

Conduct basic research into the science of energetic materials and advanced propulsion technology.
Researched advanced energetic material which provide reactive, explosive, and propulsive phenomena
including high energy ingredient synthesis, modeling, characterization, and the fundamentals of initiation and
decomposition mechanisms. Program has explored the bounds of energy management between conventional
electron bonding energies and that of nuclear binding energies. Current investigations focus on both theoretical
and experimental processes using molecular design and crystal morphology theory for the selection of new
insensitive munition (IM)-compliant commodity energetic material ingredients. Investigate development of a
new methodology coordinating both theoretical and synthetic chemistry to maximize molecular design and
predicted molecule stabilities facilitating insight into the next generation of energetic materials including research
to develop ability to synthesize and quantitatively predict energetic material performance. Pursue research into
sub-nano scale molecular systems and the energetic phenomena including initiation techniques, novel nozzle,
tube and flow approaches, and sensing and propulsive control technology. Investigating efforts to explore
alternative fuel concepts for Naval applications to include hydrogen, electric propulsion, synthetic diesel, and
biodiesel. Conduct basic research into solid rocket motor system technologies for increased range, speed,
improved stealth, and maneuverability. Pursuing research into Rotating Detonation Engines (RDEs) and their

18.502 20.306 23.419 0.000 23.419
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application to air vehicles and weapons including detonation initiation techniques, low-loss combustor isolation,
fuel-air mixing, tube and flow approaches, and sensing and control technology.

Undersea Weaponry

Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to
explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea
weapons, unmanned vehicles, aircraft, ships and submarines for the Navy.  Expand autonomous control
technology for surface and subsurface vehicles.

Directed Energy

Explore the scientific limitations of laser technology for utilization at tactically significant ranges.  The goals of
the program include research of laser sources, adaptive optic compensation techniques, understanding of long
range atmospheric propagation physics, and characterization of laser-matter interactions. This program will lead
to understanding which DE is best for Naval defense applications.

Counter Directed Energy

Investigate ability to counter directed energy weapons in high energy lasers or high power radiofrequency
devices. Conduct performance assessments of laboratory components in phased experimentation on laser and
High Power Microwave protection methods for future naval aviation and surface ship systems and platforms.

Hypersonics

Basic research will address long-range weapon components able to survive high temperature exposure for
several minutes and thwart anti-access/ area denial countermeasures. Additional areas of research include
Boundary layer physics in shock-wave dominated flows around highly-swept or slender bodies, Aero-thermo-
elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of
high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for
extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern
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predictions of transition pathways, freestream noise contributions, time/heating-dependent surface finish effects,
and unsteady aerodynamics.
FY 2020 Base Plans:
Research will focus on undersea weaponry; energetic materials and rocket propulsion; directed energy, counter
directed energy, applied electromagnetics, and hypersonics.

Undersea Weaponry
Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to
explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea
weapons, unmanned vehicles, aircraft, ships and submarines for the Navy. Sunset efforts on supercavitation and
expand autonomous control technology for surface and subsurface vehicles and weapons.

Air Weaponry
Research will focus on the areas of solid and hybrid rocket propulsion, advanced structural and aperture
materials, navigation, aerodynamics, single and multi-missile control, and power management.  This effort will
enable missiles with greatly increased speed, range and lethality to meet future naval warfare needs.

Directed Energy
Research will focus on the scientific limitations of laser technology for utilization at tactically significant ranges.
The goals of the program include research of laser sources, adaptive optics compensation techniques,
understanding of long range atmospheric propagation physics, and characterization of laser-matter interactions.
This program will lead to understanding which directed energy (DE) is best for Naval defense applications.

Counter Directed Energy
Research will investigate ability to counter directed energy weapons in high energy lasers or high power
radiofrequency devices. Analytical models, modeling and simulation, and laboratory experiments on laser and
High Power Microwave protection methods for future naval aviation, missiles, and surface ship systems and
platforms.

Energetic Materials and Rocket Propulsion
Research will investigate new energetic chemical compounds with superior specific energy and energy
density, brisance, insensitivity, etc. for useful warhead fills and solid rocket propellants. Methods for improved
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understanding of formulations and advanced modeling and simulations on composite energetic materials will be
investigated along with new methods and instruments for characterization.

Hypersonics
Research will address the fundamental understanding of the underlying phenomena unique to hypersonic flight
where extreme temperatures and other unique flow and material conditions arise. Areas of research include
boundary layer physics in shockwave dominated flows around highly-swept or slender bodies, Aero-thermo-
elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of
high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for
extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern
predictions of transition pathways, freestream noise contributions, time/heating dependent surface finish effects,
and unsteady aerodynamics. Ultra-high temperature materials, coatings, and thermal protection systems will
also be investigated.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic
Research Challenge program into Weapons Activity to better identify and continue basic research in the areas
of solid and hybrid rocket propulsion, advanced structural and aperture materials, navigation, aerodynamics,
single and multi-missile control, and power management effort(s) initiated as part of the FY 2019 Basic Research
Challenge program.
Title: BASIC RESEARCH CHALLENGE
Description: The ONR Basic Research Challenge (BRC) program was established in 2008 to competitively
select and fund promising research programs in new areas not addressed by the current basic research
program. The program stimulates new, high-risk basic research projects in multidisciplinary and departmental
collaborative efforts, and funds topics that foster leading edge science and attract new principal investigators and
organizations. Basic Research Challenge awards are for a period of four years. Topics are submitted by Office
of Naval Research (ONR) program officers and are selected for BRC awards. Basic Research Challenge award
topics are then issued as a broad agency announcement.

FY 2019 Plans:

20.918 22.059 0.000 0.000 0.000
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Conduct basic research into, high-risk multidisciplinary research areas including: autonomy, de-centralized on-
line optimization, carbon molecular electronics, co-prime sensor array signal processing, small unit decision
making training, biologically inspired flow field computation, algorithm optimization for multi-physics based
models, composite explosive compounds, advanced analysis techniques for materials, and active supersonic jet
noise control.

Conduct basic research topics in emerging fields of science including: multiscale theory for cavitation in complex
soft materials; phase-resolved bottom-side IONosphere (BSION); decentralized perception in data-rich dynamic
environments; enhanced manufacturability with electrical currents; distributed sensing, actuation and control in
soft materials for flexible appendages; predictive and causal modeling; and new opportunities to transform wall-
bounded turbulence understanding.
FY 2020 Base Plans:
Beginning in FY 2020, the Basic Research Challenge program resources have been realigned into associated
research efforts across the basic research portfolio to better align these resources with Navy Basic Research
opportunities and priorities.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding decrease from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE from
Basic Research Challenge Activity into Weapons; Mathematics Activity, Computer & Information Sciences;
Human Systems Activity; Ocean Sciences;Science and Engineering Education, Career Development and
Outreach Activity; and Science Addressing Hybrid Threats Activity to better identify and continue specific efforts
associated with those Activities as initiated as part of the FY 2019 Basic Research Challenge program.

Accomplishments/Planned Programs Subtotals 448.084 458.602 470.007 0.000 470.007

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
Not applicable.
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E. Performance Metrics
Defense Basic Research seeks to improve the quality of defense research conducted predominantly through universities and government laboratories. It also supports
the education of engineers and scientists in disciplines critical to national defense needs through the development of new knowledge in an academic environment.
Initial research focus is generally conducted in an unfettered environment because of the nature of basic research, but as more is learned and applications emerge,
individual research projects take on a more applied focus. Individual project metrics then become more tailored to the needs of specific applied research and advanced
development programs. Example metrics include a biporous wick structure for thermal management of power electric modules capable of removing 900 watts
per square centimeter which was recently developed by an academia/industry team. The National Research Council of the National Academies of Science and
Engineering's congressionally directed "Assessment of Department of Defense Basic Research" concluded that the DoD is managing its basic research program
effectively.
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9999: Congressional Adds 0.000 0.000 40.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 40.500

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Basic Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct basic research efforts including scientific study and experimentation directed
toward increasing knowledge and understanding in national security related aspects of physical, engineering,
environmental and life sciences. Basic research effort subject areas include: Autonomous Systems; Artificial
Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System;
Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials;
Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior
Performance and Protection; Weapons and Support (Education and Outreach).

0.000 35.000

Congressional Add: Navy ROTC Cybersecurity Training Program
FY 2018 Accomplishments: N/A
FY 2019 Plans: Explore and implement a collegiate program to train Navy ROTC and civilian students to
be  able to provide and enhance Naval cybersecurity as military or civilian experts. Funding will also support
professorial mentoring and continued
education outreach.

0.000 5.500

Congressional Adds Subtotals 0.000 40.500

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Total Program Element 0.000 23.028 27.643 18.546 -   18.546 19.583 23.743 25.048 29.341 Continuing Continuing

0000: Power Proj Applied
Research

0.000 13.372 14.643 18.546 -   18.546 19.583 23.743 25.048 29.341 Continuing Continuing

9999: Congressional Adds 0.000 9.656 13.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 22.656

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework.  This strategy
is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval
enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the
essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T
with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE supports both advanced technology research and near to mid-term transition opportunities.  The advanced research focus is primarily on directed energy, high
speed weapon propulsion, and electro-optic/infrared (EO/IR) sensor technologies.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 13.553 14.643 14.610 -   14.610
Current President's Budget 23.028 27.643 18.546 -   18.546
Total Adjustments 9.475 13.000 3.936 -   3.936

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   13.000
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.524 0.000
• Program Adjustments 0.000 0.000 3.936 -   3.936
• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
• Congressional Add Adjustments 10.000 -   -   -   -  
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Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: High Performance Microwave for Counter-IED Research 4.828 9.000
Congressional Add: Adaptive Optics 4.828 0.000
Congressional Add: Directed Energy 0.000 4.000

Congressional Add Subtotals for Project: 9999 9.656 13.000

Congressional Add Totals for all Projects 9.656 13.000

Change Summary Explanation
The program increase in FY 2020 is associated with an increased concentration on the applied research of Air Weapons.
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0000: Power Proj Applied
Research

0.000 13.372 14.643 18.546 -   18.546 19.583 23.743 25.048 29.341 Continuing Continuing

A. Mission Description and Budget Item Justification
This project addresses the technology issues involving the Navy's capability to project naval power on the broad seas and in the littoral regions.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: DIRECTED ENERGY
Description: The goal of this activity is to develop Directed Energy technology for Navy applications. The DE
program addresses the requirements of future Navy combatants to provide ship defense against the emerging
threats that are proliferating throughout the Navies of the world. The Directed Energy portion of this activity
consists of two elements.

FY 2019 Plans:
Directed Energy Research:
Continue research and thrusts in component technologies and basic understanding of laser/material interactions
to enable higher power, more lethal High Energy Laser, high power Microwave/Radio Frequency, and Ultra
Short Pulse Laser weapons capabilities. Some examples of research include the development of novel laser
and beam directory architectures, improved sensor and illuminator technologies including materials and coating,
improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced
system jitter and improved precision aim point maintenance. Other research areas that will be explored are the
syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance
including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric
characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium
Wavelength Infrared (MWIR) and the Long Wavelength Infrared (LWIR)-(4-12 microns), USPL propagations and
effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development
of high energy laser (HEL) and high-power microwave (HPM)/high-power radio frequency (HPRF) threats.
Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

4.494 6.463 6.427 0.000 6.427
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Electronics:  Continue applied research efforts to apply innovative Science and Technology (S&T) in plasmas,
pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers (USPL),
and non-linear optics to support current and future Navy and DoD needs.
FY 2020 Base Plans:
Conduct research efforts and thrusts in component technologies and basic understanding of laser/material
interactions to enable higher power, more lethal High Energy Laser (HEL), high power Microwave/Radio
Frequency, and Ultra Short Pulse Laser (USPL) weapons capabilities. Some examples of research include the
development of novel laser and beam directory architectures, improved sensor and illuminator technologies
including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with
enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other
research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation,
autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such
as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/
target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and the Long Wavelength
Infrared, USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW),
in response to the development of HEL and high-power microwave (HPM) and high-power radio frequency
threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2
microns.

Electronics: Conduct applied research efforts to apply innovative Science and Technology (S&T) in plasmas,
pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers, and non-
linear optics to support current and future Navy and DoD needs.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: HIGH SPEED PROPULSION AND ADVANCED WEAPON TECHNOLOGIES
Description: Applied Research into a wide range of technologies that support high speed weapons work in
this activity is focused on demonstrating propulsion and vehicle technologies for Mach 3 to Mach 8 or beyond
capable weapons. This work includes technologies associated with high-acceleration projectile structures,
high temperature and high strength materials to enable projectiles to survive high-speed launch environment,

4.649 3.878 7.774 0.000 7.774
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improved thermal prediction methodologies and test techniques, wide dynamic pressure adaptable projectile
controls and non-explosively launched lethal mechanisms. The high speed projectile technologies are intended
to support long range Naval Surface Fire Support weapons.

FY 2019 Plans:
Continue current investments to include topics relevant for development of high speed/hypersonic aerodynamics
technologies to support exploratory development to enable very long range hypersonic boost-glide missiles and
hypersonic
ship-launched projectiles. Specific research and development plans include continued development of very
long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles; advanced computational
and experimental techniques for hypersonic boundary layer transition; high temperature thermal management
research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology
maturation of advanced airframes and controls; high Gforce components and miniaturization of electronics;
advanced guidance and control technologies for high speed weapons; insulator and ablative technology
investigations; high speed propulsion and integrated airframe technology development to enhance system
range, responsiveness, and reliability; and advanced material solutions to high speed airframes and air systems
operating in maritime environments.
FY 2020 Base Plans:
Investments to include topics relevant for development of high speed propulsion for solid rocket motors and
hybrid type propulsion technologies such as solid-fuel ramjets for greatly enhanced projectile range and
missiles. High-speed and hypersonic external aerodynamic technologies will be investigated to support future
development efforts to enable hypersonic boost-glide missiles and hypersonic ship-launched projectiles.

Specific research and development plans include continued development of very long range hypersonic
boost-glide missiles and hypersonic ship-launched projectiles; advanced computational and experimental
techniques for hypersonic boundary layer transition; high temperature thermal management research; ultra-high
temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced
airframes and controls; high G-force components and miniaturization of electronics; advanced guidance and
control technologies for high speed weapons; insulator and ablative technology investigations; high speed
propulsion and integrated airframe technology development to enhance system range, responsiveness, and
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reliability; and advanced material solutions to high speed airframes and air systems operating in maritime
environments.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increases from FY 2019 to FY 2020 are associated with an increased concentration on the applied
research of Air Weapons such as hypersonic ship launched strike weapons.
Title: NAVIGATION, ELECTRO OPTIC/INFRARED (EO/IR), AND SENSOR TECHNOLOGIES
Description: This activity describes Navy Science and Technology investments in the areas of Electro Optic/
Infrared (EO/IR) devices and advanced sensors and includes investment/performance in the technology areas of
EO/IR, Electronic Warfare (EW), Electromagnetic Warfare, and Communications.

FY 2019 Plans:
Electronics:  Efforts to create and explore new concepts, components, techniques, and subsystems for the
detection of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Electromagnetic Warfare:  Conduct multiple efforts to address the necessary technologies to engage Electro
Optic/Infrared (EO/IR) threats through both active and passive countermeasures technologies and assuring
deployment capabilities are available to achieve the proper disposition of materials for extended durations.
Recent results in the application of new material concepts applied to IR concepts have received interest for
potential follow on consideration pending successful demonstrations.
FY 2020 Base Plans:
Electronics:  Create and explore new concepts, components, techniques, and subsystems for the detection of
Ultra-violet (UV), visible, and infrared radiation to support current and future Navy and DoD needs with attention
given to quantum enabled precise time, and magnetic and gravimetric sensing.

Electromagnetic Warfare: Multiple efforts will be executed to address the necessary technologies to engage
Electro Optic/Infrared threats through both active and passive countermeasures technologies and assuring
deployment capabilities are available to achieve the proper disposition of materials for extended durations.

2.521 2.570 2.596 0.000 2.596
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Recent results in the application of new material concepts applied to IR concepts have received interest for
potential follow on consideration pending successful demonstrations.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: STRIKE AND LITTORAL COMBAT TECHNOLOGIES
Description: The focus of this activity is on those technologies that will support Naval Precision Strike
Operations and provide the Navy of the future the ability to quickly locate, target, and strike critical targets
ashore.

FY 2019 Plans:
Electromagnetic Warfare:

Technology development is ongoing to address capabilities to understand the defeat mechanism for operations
of ISR platforms using non-traditional frequencies as well as protecting current capabilities against electronic
attack through enhanced concepts.
FY 2020 Base Plans:
Electromagnetic Warfare: Technology development is ongoing to address capabilities to understand the defeat
mechanism for operations of Intelligence Surveillance and Reconnaissance (ISR) platforms using non-traditional
frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.
The non-traditional integration of ISR capabilities is being implemented into a major Commercialization Pilot
Programs (CPP) funded effort at NRL to validate expectations at minimal cost to this program and expand the
capability of a significant testing resource.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

1.708 1.732 1.749 0.000 1.749

Accomplishments/Planned Programs Subtotals 13.372 14.643 18.546 0.000 18.546
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C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
This Program Element (PE) develops early component technologies that can be integrated into weapon systems that meet warfighter requirements.  Most of the work in
this PE can be classified between Technology Readiness Level (TRL) 2 (technology concept and/or application formulation) and TRL 4 (component and/or breadboard
validation in laboratory environments).  The metrics used to evaluate 6.2 programs are necessarily less precise than those used in 6.3 programs.

The metrics for this PE can be divided into two categories:  technological and organizational/functional.  Technological metrics address the success of the work
performed.  The primary technological metrics used in this PE involve laboratory experiments/tests demonstrating proof of the concept for the technology.  This
demonstration is frequently a hand-assembled functioning breadboard of the concept.  The organizational/functional metrics applied to this PE include:  transition of the
technology to advanced development in a 6.3 PE and applicability of the technology to documented warfighter problems or requirements.  Successful implementation of
these categories would result in the application of a pass/fail metric and further evaluation for possible transition to a 6.3 development/demonstration program.
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9999: Congressional Adds 0.000 9.656 13.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 22.656

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: High Performance Microwave for Counter-IED Research
FY 2018 Accomplishments: Explore the effectiveness of High Power Microwave (HPM) weapons.  Perform
detailed modeling and simulation of emerging threats to Naval forces, including developing new tools to better
predict the effectiveness of HPM weapons.  The outputs from the simulation work will be experimentally verified
and utilized to inform future technology investments in solid state HPM technologies for improved capabilities.
Detailed size, weight and power trade-off studies of candidate solid state technologies performed to enable
conceptual design development.
FY 2019 Plans: Funds will be used towards the isolating/determining high power microwave (HPM) waveform
spaces that enable control over desired levels-of-lethality on small unmanned aerial vehicle (sUAV) and similar
targets, with the least power density, to drive development of transitionable HPM sources and electronically
steerable radiators.

4.828 9.000

Congressional Add: Adaptive Optics
FY 2018 Accomplishments: The Navy is exploring the potential to defeat anti-ship cruise missiles (ASCM) with
laser weapons.  It is generally believed that adaptive optics will be critical to compensate for atmospheric effects
that would otherwise degrade the effectiveness of a laser for this critical mission.  The FY18 appropriation will be
used to mature technology and scientific understanding that advances the Navy's ability to use adaptive optics in
future laser weapons.
FY 2019 Plans: N/A

4.828 0.000

Congressional Add: Directed Energy
FY 2018 Accomplishments: N/A
FY 2019 Plans: Develop advanced components for use in directed energy applications.

0.000 4.000

Congressional Adds Subtotals 9.656 13.000
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N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Total Program Element 0.000 182.614 180.549 119.517 -   119.517 119.535 121.947 124.439 126.937 Continuing Continuing

0000: Force Protection Applied
Res

0.000 122.743 124.049 119.517 -   119.517 119.535 121.947 124.439 126.937 Continuing Continuing

9999: Congressional Adds 0.000 59.871 56.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 116.371

A. Mission Description and Budget Item Justification
The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters
Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.
These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the
warfighting domains.

This PE addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of
technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or
avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the
Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship
to Objective Maneuver key transformational capability.  This is accomplished by improvements in platform offensive performance, stealth, and self-defense.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 125.557 124.049 121.889 -   121.889
Current President's Budget 182.614 180.549 119.517 -   119.517
Total Adjustments 57.057 56.500 -2.372 -   -2.372

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   56.500
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -4.947 0.000
• Program Adjustments 0.000 0.000 -2.372 -   -2.372
• Rate/Misc Adjustments 0.004 0.000 0.000 -   0.000
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• Congressional Add Adjustments 62.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 24.142 0.000
Congressional Add: Alternative Energy Research 24.142 28.000
Congressional Add: Power Generation and Storage Research 0.000 5.000
Congressional Add: Battery Storage and Safety 4.828 0.000
Congressional Add: Hybrid Composite Structures Research for Enhanced Mobility 4.828 5.000
Congressional Add: Standoff Detection of Buried Hazards 1.931 3.000
Congressional Add: Advanced Energetics Research 0.000 7.500
Congressional Add: Advanced Hull Form Development and Demonstration 0.000 8.000

Congressional Add Subtotals for Project: 9999 59.871 56.500

Congressional Add Totals for all Projects 59.871 56.500

Change Summary Explanation
The program decrease in FY 2020 is due to the completion of research efforts included in the Applied Research Challenge (ARC) program through FY 2019.
These efforts were within Surface Ship & Submarine HM&E subproject.
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0000: Force Protection Applied
Res

0.000 122.743 124.049 119.517 -   119.517 119.535 121.947 124.439 126.937 Continuing Continuing

A. Mission Description and Budget Item Justification
This project addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of
technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or
avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the
Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship
to Objective Maneuver key transformational capability by virtue of improvements in platform offensive performance, stealth, and self-defense.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: AIRCRAFT TECHNOLOGY
Description: The Aircraft Technology activity develops technologies for reduced observables technology
and enhanced capability of naval aviation aircraft platforms in terms of mission effectiveness, platform range,
responsiveness, survivability, observability, readiness, safety and life cycle cost. It also develops new Naval air
vehicle concepts and high impact, saleable naval air vehicle technologies, such as - autonomous air vehicle
command and control, helicopter and tilt rotor systems, aerodynamics, propulsion systems, materials, structures
and flight controls for future and legacy air vehicles.

Variable Cycle Advanced Technology (VCAT) will identify and mature critical, relevant variable/adaptive cycle
propulsion system technologies for the next generation carrier-based Tactical Aircraft (TACAIR)/Intelligence,
Surveillance and Reconnaissance (ISR) systems. The Sea-Based Aviation National Naval Responsibility (SBA
NNR) Structures and Materials program will develop the next generation structural capability and material
response science for aircraft technology in fixed and rotary wing, manned and unmanned airframe technology to
achieve reduced weight, increased durability, strength, streamlined manufacturability, reduced life-cycle cost and
maintenance/readiness gaps improvements. Program payoffs include increased availability/readiness, reduced
sustainment requirements, fatigue/loads life enhancement, reduced weight and improved range, and advanced
prognostics design tools.

38.127 35.419 35.882 0.000 35.882
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These efforts addresses unique attributes to propulsion and power technologies for Naval Aviation, as well as
those having higher importance to Naval Aviation and some that are more pervasive to all of military aviation.
Related basic research efforts are addressed under 0601153N Defense Research Sciences.

FY 2019 Plans:
Ongoing research related to SBA NNR priorities in Aviation, Propulsion, and Structures and Materials.

Ongoing research in Aircraft Technology, examples of research/efforts include Virtual Ship/Aircraft Dynamic
Interface, Manned/Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift
Aerodynamics and V/STOL Operations, the development of rotorcraft/VTOL systems automated launch and
recovery technology and mechanical/environmental failure prediction research.

Ongoing research in Propulsion, examples of research/efforts include the VCAT Program. Major engine
manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system
technologies, including variable/adaptive cycle engine components, for next generation carrier-based TACAIR/
ISR systems.

Ongoing research in Structures and Materials, examples of research/efforts include advanced composite
durability technology, new materials development, process-property relationship analysis, improved material
selection tools, structural life prediction, multi-functional surfaces, and structural optimization for lightweighting..

Expanding material degradation risk prediction and operational environment-driven materials selection methods.

Ongoing research related to Autonomy, examples of research/efforts include high confidence/Safe Autonomous
Control in naval environments and on supervisory control of decentralized heterogeneous UAS. Expand efforts
on safe-perception based autonomous control in complex naval environments and on autonomy to support
combined unmanned and manned air systems/units.
FY 2020 Base Plans:
Conduct ongoing research related to Sea Based Aviation National Naval Responsibility (SBA NNR) priorities
in Aviation, Propulsion, and Structures and Materials.  Ongoing research in Aircraft Technology, examples of
research/efforts include Virtual Ship/Aircraft Dynamic Interface, Manned/Unmanned Handling Qualities and
Control, Automated Deck Operations, High Lift Aerodynamics and Vertical/Short Take-off and Landing (V/
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STOL) Operations, the development of rotorcraft/Vertical Take-Off and Landing (VTOL) systems automated
launch and recovery technology and mechanical/ environmental failure prediction research.  Examples of
ongoing research in Propulsion include the Variable Cycle Advanced Technology (VCAT) Program. Major engine
manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system
technologies, including variable/adaptive cycle engine components, for next generation carrier-based Tactical
Aircraft (TACAIR) systems.

Ongoing research in Structures and Materials include: advanced composite durability technology; new materials
development; process-property relationship analysis; improved material selection tools; structural life prediction;
multi-functional surfaces; and structural optimization for reducing structural weight.  Methods to expanding
material degradation risk prediction and operational environment-driven materials selection methods will be
created.

Examples of ongoing research related to Autonomy include: high confidence/Safe Autonomous Control in naval
environments and on supervisory control of decentralized heterogeneous Unmanned Aircraft Systems (UAS).
Expand efforts on safe-perception based autonomous control in complex naval environments and on autonomy
to support combined unmanned and manned air systems/units.

Specific efforts in FY 2020 include:

Efforts to mature Integrated Propulsion, Power and Thermal Management System technologies to an
appropriate level to meet the next generation TACAIR Technology Maturation Readiness Review notional plan
and schedule.  Investigate technologies that could increase engine efficiency, power and aircraft range including
engine inlet distortion control, turbomachinery and drive systems optimization, high temperature engine materials
and coatings, engine compressor casing treatments and advanced thermal management and transport systems.

Flight Dynamics & Control analysis and scaled experiments to demonstrate knowledge fundamental aspects of
phenomena associated with multibody control systems with a focus on the ability to demonstrate guaranteed
performance relative to a desired end state.  Demonstrate algorithms and technology to enable precise ship-
relative navigation in GPS-denied environments.

Aerodynamics research to demonstrate a new method for in situ measurement if ship airwake dynamics.
Demonstrate a leap forward in the capability to run real-time simulations of the coupled aerodynamics involved in
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ship-based recovery of rotary wing aircraft in order to advance the capability of piloted simulations and increase
their effectiveness as training tools.

High Fidelity Composite Characterization for Rapid Certification of Advanced Structures - application of
previously developed advanced characterization methods for current and emerging next generation Composites.
This data will feed rapid certification through advanced damage modeling and failure predictions.  Advanced
Galvanic Compatibly Theory for Operationally Optimized Material Selection - validation and transition of novel
compatibility theory to improve material selection and design in vehicle sustainment and life extension.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: FLEET FORCE PROTECTION AND DEFENSE AGAINST UNDERSEA THREATS
Description: Fleet Force Protection and Defense against Undersea Threats efforts include applied research
for complementary sensor and processing technologies for platform protection.  Current small platforms
(both surface and airborne) have little to no situational awareness (SA) or self-protection against air, surface,
and asymmetric threats.  A goal of this activity is to provide these platforms with effective self-protection.
The technology areas specific to platform protection will develop individual, multispectral electro-optical
(EO), infrared (IR), radio frequency (RF), electro-magnetic (EM), visual and acoustic or chemical sensors/
biosensors and associated processing.  To defend platforms from current and advanced threats in at-sea littoral
environments and in port, these technologies must improve multispectral detection and distribution of specific
threat information.

FY 2019 Plans:
Undersea Warfare:
Ongoing research in Undersea Warfare, examples of research include conceptualizing and performing
laboratory and field studies to: developing acoustics technology and associated signal processing for the
detection of small unmanned aerial vehicles (UAVs); continued development of a pressure tolerant, inexpensive
hydrogen storage based on hydrogenated graphene to increase undersea storage capacity.

Materials and Chemistry:

3.480 5.775 5.834 0.000 5.834
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Ongoing research in Materials and Chemistry, examples of research include design and development,
utilizing room temperature ionic liquids, to demonstrate and fabricate inexpensive, miniaturized, low power
electrochemical sensors for use in autonomous as well as distributed sensor networks; developing real time,
standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of
shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible
wide area, standoff method for significant enhancement of force protection; development and design of a
new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries;
development of chemical vapor sensing strategy for application in a marine environment, significantly different
than terrestrial environment; performance demonstrations of highly sensitive electrochemical detection elements
incorporated into electronic integrated circuits; and demonstrations of high efficiency of zinc sponge anode in an
electrochemical cell.
FY 2020 Base Plans:
Sensors and Associated Processing: Develop a new 3D ISAR capability for moving targets in air,
space, ground, and sea to allow better target recognition.

Materials and Chemistry: Design and develop, utilizing room temperature ionic liquids, to demonstrate and
fabricate
inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed
sensor networks. Develop real time, standoff, moving target, laser based detection for explosives and hazardous
chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing
to a faster, more flexible wide area, standoff method for significant enhancement of force protection. Develop
and design a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion
batteries. Development of chemical vapor sensing strategy for application in marine environment, significantly
different than terrestrial environment. Significant accomplishments include performance demonstration of highly
sensitive electrochemical detection elements incorporated into electronic integrated circuits. Demonstration of
high efficiency of zinc sponge anode in an electrochemical cell.

Undersea Warfare: Conceptualize and perform laboratory and field studies to: develop acoustics technology and
associated signal processing for the detection of small Unmanned Aerial Vehicles (UAVs); and the development
of a pressure tolerant, inexpensive hydrogen storage based on hydrogenated graphene to increase undersea
storage capacity.
FY 2020 OCO Plans:
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: ADVANCED ENERGETICS
Description: Advanced Energetics efforts address technology development to provide substantial improvements
in energetic material systems and subsystems, primarily in terms of performance, but also addressing safety,
reliability, and affordability concerns.  Goals include: advanced energetic materials for warheads, propellants,
and reactive material based subsystems for both defensive and offensive applications.  Efforts include:
development of new fuels, oxidizers, explosive ingredients and formulations; and reliable simulation tools and
diagnostics to develop and design superior-performance, and/or reduced-vulnerability systems tailored to
specific warfighter missions.

FY 2019 Plans:
Ongoing research related to Advanced Energetics including development and evaluation of advanced explosive/
propellant/reactive ingredients and formulations for the next generation higher performing systems.

Ongoing research in proof of concept efforts to develop insensitive explosives, propellants, and munitions
without compromising performance. This work involves development of high quality, small particle energetic
ingredients, novel processing techniques, and advanced energy conversion concepts; and involves both
theoretical and experimental efforts.

Ongoing research focused on chemical processing technologies. Incorporate molecular design and crystal
morphology technology into scale-up and process development.  New compliant commodity energetic
ingredients will be transitioned to the industrial base as appropriate.

Continue research in development and diagnostics of novel energy conversion concepts to enhance
performance, more efficiently exploit available energy, and more effectively couple energy to target for air,
surface, and underwater warhead application.
FY 2020 Base Plans:
Conduct research related to Advanced Energetics including development and evaluation of advanced explosive/
propellant/

5.014 5.497 5.380 0.000 5.380
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reactive ingredients and formulations for the next generation higher performing systems.

Conduct research in proof of concept efforts to develop insensitive explosives, propellants, and munitions
without
compromising performance. This work involves development of high quality, small particle energetic ingredients,
novel
processing techniques, and advanced energy conversion concepts; and involves both theoretical and
experimental efforts.

Conduct research focused on chemical processing technologies. Incorporate molecular design and crystal
morphology
technology into scale-up and process development. New compliant commodity energetic ingredients will be
transitioned to
the industrial base as appropriate.

Conduct research in development and diagnostics of novel energy conversion concepts to enhance
performance, more
efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater
warhead
application.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
Description: Technology programs focused on providing technologically superior warfighting capabilities at
reduced total ownership costs for surface and subsurface platforms through investments in applied research and
advanced technology development of programs in:  a) Advanced Naval Power, b) hydrodynamics, c) structures,
d) autonomy for unmanned surface vehicles (USV), and e) platform survivability. This element also includes the
National Naval Responsibility in Naval Engineering (NNR-NE).  The NNR-NE supports early applied research
in the areas of propulsion, platform structures, hydrodynamics, automation control and system engineering,

71.587 72.772 67.859 0.000 67.859
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design tools, naval power systems and ensuring a strong and healthy academic infrastructure.  Specific research
themes are:

Advanced Naval Power Systems Technology:
Efforts address electrical and auxiliary system and component technology to dramatically improve energy and
power density, operating efficiency, and recoverability from casualties. A major investment focus is providing
the power and energy required for directed energy weapons on current and future surface combatants.
Advanced Naval Power efforts include: developing technologies for high-power, cyber-secured energy networks,
distribution and control of power, providing warfighting capability with more energy efficient systems; mitigate
adverse impacts of alternative fuel on Naval platforms and equipment; and utilizing the Electric Ship Research
and Development Consortium (ESRDC) efforts to develop modeling and simulation tools to provide critical
design and operational capabilities for the all-electric ship program, accelerate development and demonstration
of technologies, reduce risk of new technology insertion, and address the national shortage of electrical power
engineers.

Develop new machinery integration concepts. Develop simulation based Verification, Validation and
Accreditation (VV&A) methods and technologies.  Contribute to system reconfiguration.  Design a ship electrical
system architecture based on a main bus that distributes "rough" Direct Current (DC) power throughout the ship
at nominally 10 KV.  Development of macro- and atomic-scale multi-physics models is being pursued to enhance
understanding of materials processing and performance, energy conversion mechanisms, cyber-physical energy
concepts, and power management.  System-level studies focus on the scalability and reliability of component
technologies.  Another thrust is the development of tools to model heat transfer at multiple length scales allowing
for simulation of heat flow through the ship in order to evaluate the impact of power conversion electronics,
sensors, and weapons on the overall thermal balance of the vessel.

Advanced Sea Platform Technology:
Hydrodynamics: Critical platform design for surface ships hydrodynamics that is focused on the theory,
computation, and lab and at-sea experimentation to develop understanding and prediction capabilities for all
hydrodynamic phenomena associated with surface ships and small craft, their effects on vessel performance,
and concepts for modification.  Propulsor hydrodynamics is focused on understanding the physics of flow
around propulsors and their interactions to improve propulsor performance, mobility, efficiency, and affordability,
as well as prediction and control of various types of cavitation on propulsors and appendages. This also
includes predictive capability of cavitation inception, thrust breakdown, and erosion phenomenon and scaling
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laws. Technology efforts in the area of Subsurface Hydrodynamics include identifying, understanding,
predicting, and controlling flow physics, as well as turbulence and stratified wakes.  This is further applied to
Subsurface Maneuvering Technologies, and understanding the Dynamics of Interacting Platforms. Additionally
hydrodynamic technologies focused on the signature aspects of the hull-propulsor interaction and maneuvering.

Platform Structures: Focused on time-varying, structural reliability analysis and prediction for a ship structural
system with uncertainty quantification and propagation. Specific topics include novel structural configurations
across composite and metallic materials and prediction methods for advanced global hull strength, local
panel and component strength, fatigue and fracture strength, and seaway loads and load effects for high-
speed/high-performance ships and vessels.  Hull life assurance addresses development of new structural
system approaches for surface ships and submarines, including the management of weapons effects to control
structural damage and the improvement of structural materials.

Unmanned Surface Vehicles (USV): Autonomy for USVs and related mission functions aligned with Naval
S&T strategic focus on autonomy and unmanned vehicles. Unmanned Sea Surface Vehicle (USSV) applied
research includes short-term motion forecasting for recovery of USSVs on a host ship in higher sea states
and determination of slamming loads on high-speed planing hulls for structural weight reduction Distributed
intelligence for automated survivability addresses both the basic technology of automating machinery control
systems, as well as, distributed control of systems utilizing autonomy for mission context based reconfiguration.

Sea Platform Survivability Technology:
Aligned with survivability S&T strategic focus area, research investigates electromagnetic (EM) sources
(including major ferro and non-ferromagnetic sources, eddy currents, and Corrosion Related Magnetic Fields
(CRM)) that are associated with naval platforms.  Develop understanding of EM field propagation relationships
and analysis aids, and technologies to predict the electromagnetic properties of a naval platform.  Advance
physics based understanding of platform acoustics. Discover and develop algorithms and methods that will
enable the development of improved design, analysis, and prediction tools for enhanced acoustic performance.
Understand, design and develop optical and acoustic metamaterials to control light and sound propagation
over a large frequency range.  New architectures to overcome challenges associated with loss, bandwidth,
and scalability are being explored.  Design and develop models, algorithms, and integrated development
environments for simulation and control of complex, interdependent, distributed shipboard machinery systems
to enable integrated, autonomous operation and reconfiguration of shipboard machinery systems.  Efforts also
include: signature reduction, hull life assurance, hydromechanics, distributed control for automated survivability
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(includes damage control), and advanced naval power systems. Signature reduction addresses electromagnetic,
infrared, structural acoustics and acoustic signature tailoring, both topside and underwater. Develop and
advance time critical stealth technologies for SSBN and SSN programs.

FY 2019 Plans:
Advanced Energy Systems Research:
Ongoing applied research related to critical S&T in Power & Energy Technology related to energy systems.  This
research in energy systems provides innovative energy technologies and system designs to increase mission
capability.  Areas of research include all scientific and engineering aspects of the production, conversion,
delivery, and use of energy for installation critical infrastructure, forward operating and remote bases,
humanitarian assistance and disaster relief operations, manned and unmanned platforms, and general energy
network applications. Primary objectives are to improve warfighting readiness, effectiveness, and flexibility
through research projects focused on enhancing energy cyber-security, resiliency and efficiency.  Research
programs often include activities that purposely incorporate veterans and other military personnel into projects
to enhance military applicability and to provide a sustainable source of military-experienced professionals for the
DoN energy workforce.

Advanced Naval Power Systems Technology:
Ongoing research related to the NGIPS and Distribution/Control of Power Advanced Power Systems with
a focus on power and energy requirements for directed energy weapons on current and future surface
combatants.

Advanced Sea Platform Technology:
Ongoing applied research related to critical S&T to investigate platform design efforts related to propulsor and
subsurface hydrodynamics; structural reliability science; and structural acoustics. Expand research related to the
unmanned sea surface vehicle.

Ongoing research related to naval engineering and platform design, including Ohio Replacement Program
efforts.

Sea Platform Survivability Technology:
Ongoing applied research related to critical S&T to investigate efforts related to signature reduction; machinery
autonomy; and platform survivability.
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Science & Technology to Address Complex Hybrid Warfare Threats:
Ongoing projects to counter complex hybrid warfare threats. S&T technologies will address a broad range
of multi-faceted threats that employ both conventional and unconventional forces. The S&T technologies will
continue to expand and emphasize various compact platforms in multi-environments.

Applied Research Challenge (ARC):

Ongoing base program efforts, initiated in FY 2017 and FY 2018, including network information sciences, long-
range high-resolution imaging, ocean surface scatter in RF propagation, wake measurement technologies,
thermal management systems, high power control modules for ship application, decision support/uncertainty
analysis for operational environments, and reactive composite materials. In particular, continue research
to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of
counter-UUV autonomy options; implementations and testing.

Materials and Chemistry:
Ongoing research for understanding methods for fabricating nickel/graphene/cobalt magnetic tunneling junctions
to develop new tunnel barrier materials technology for fast low power radiation hardened memory and magnetic
sensors.  This continuing effort will be a fundamental shift for magnetic tunnel junction technology, which is
significantly different than the use of conventional oxides such as MgO and Al2O3. Favorable accomplishments
have been made to show that graphene can be used as a tunnel barrier material.

Electronics:
Ongoing research to create and explore new high voltage, high efficiency wide bandgap and ultra-wide bandgap
power switches for electric propulsion and electric weapons.
FY 2020 Base Plans:
Advanced Naval Power and Energy Systems Research and Technology:
Advanced energy systems research includes a significant research program with the Hawaii Natural Energy
Institute (HNEI) at the University of Hawaii that is focused on the analysis and optimization of resilient electrical
grids and microgrids in the Pacific region.  Prior and on-going research has demonstrated the ability of advanced
batteries and other power management technologies to greatly enhance the stability and reliability of electrical
grids possessing high penetrations of variable renewable energy resources.  Results from these demonstrations
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will be used to evaluate and increase the energy resiliency of critically infrastructures on DOD installations in the
Pacific.  The HNEI program has also initiated a new collaboration with the Alaska Center for Energy and Power
(ACEP) at the University of Alaska Fairbanks to explore the use of energy storage technologies and distributed
energy resources to enhance the energy resiliency of microgrids at remote locations and at DOD facilities in cold
weather environments.

To support both new and existing surface ship and submarine programs, specific new and ongoing efforts are
aimed at supporting electrical system reliability, as well as advanced power distribution and control and will
utilize the Electric Ship Research and Development Consortium (ESRDC) to develop modeling and simulation
tools, system analysis tools and models to provide critical design and operational capabilities for the all-electric
ship program, accelerate development and demonstration of technologies, and to reduce risk of technology
insertion. These efforts also address the national shortage of naval electrical power engineers.

Ongoing research related to the Next Generation Integrated Power System (NGIPS) and Distribution/Control
of Power Advanced Power Systems with a focus on power and energy requirements for directed energy
weapons and advance sensor systems on current and future surface combatants, as well as for unmanned naval
platforms.

Advanced Sea Platform Technology:
New and ongoing applied research related to critical S&T that supports platform design and advanced capability
efforts related to propulsor, surface, and subsurface hydrodynamics; platform performance, and platform
structural reliability. Specifically, efforts to utilize advanced analytics (machine learning and artificial intelligence),
incorporate environmental effects on platform performance, research related to advancing unmanned sea
surface vessel technologies and capabilities. Specific naval engineering and platform design efforts to support
set-based design for the Next Generation Attack Submarine SSN(X), and efforts to mitigate technology and
susceptibility risk for the COLUMBIA class submarine program and the Future Surface Combatant Force.

Sea Platform Survivability Technology:
New and ongoing applied research related to critical S&T to investigate efforts related to signature reduction;
structural and machinery acoustics; machinery autonomy; and platform survivability (detectability and
susceptibility); and acoustic and non-acoustic signatures. Specifically, efforts utilizing advanced analytics
(machine learning and artificial intelligence) and the integration of environmental effects on platform performance
and detectability, Specific naval engineering and platform design efforts to support the Next Generation Attack
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Submarine SSN(X), and efforts to mitigate technology and susceptibility risk for the COLUMBIA class submarine
program and the Future Surface Combatant Force. Ongoing base program efforts, initiated in FY 2018 and FY
2019, include ocean surface scatter in RF propagation, wake measurement technologies, thermal management
systems, high power control modules for ship application, decision support/uncertainty analysis in operational
environments, and reactive composite materials.

Submarine Security S&T
New and ongoing research efforts focused on the science and physics based signal detection technologies that,
individually or as a system, can impact the security of the SSBN and submarines in general. Efforts looking at
both passive and active detection technologies with near term (0-5 years), mid-term (5-10 years) and far term
(10-20 years) implications, as well as improving the understanding of the generation, radiation, propagation,
scatter, and detection of a variety of signal types (acoustic, chemical, optical, electromagnetic, hydrodynamic
and radiological) associated with a submarine's operation.

Autonomy Technology:
Ongoing research related to critical multidisciplinary autonomy challenges that cut across areas/domains,
including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy
focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems;
human/unmanned system collaboration; autonomous perception and intelligent decision-making; and
intelligent architectures for autonomous systems. Continue research to develop and test autonomy for Medium
Displacement Unmanned Surface Vehicle (MDUSV) missions including perception and classification. Ongoing
efforts, initiated in FY 2018 and FY 2019, include network information sciences, long-range high-resolution
imaging, and decision support/uncertainty analysis for operational environments. In particular, continue research
to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of
counter-UUV autonomy options; implementations and testing. Autonomy development involving a shared world
model and sensor feedback will continue. Extensive in-water testing will continue.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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The funding decrease is due to the completion of the Applied Research Challenge (ARC) program which
concludes in FY19.
Title: NAVAL RESEARCH ENTERPRISE
Description: The Independent Applied Research (IAR) R2 activity was stood up in FY 2013 as the Naval
Research Enterprise (NRE) to consolidate all NRE related IAR investments. Projects funded in this R2 Activity
are intended to be approximately 2-3 years in length.  Based on historical trends approximately 30% of these
projects will turn over each year.  The Naval Research Enterprise (NRE) encompasses the IAR efforts focused
on solving a wide range of Naval Science and Technology (S&T) fleet issues utilizing unique Naval Warfare
Center (WC) laboratory capabilities. Efforts under this activity address the full spectrum of the Naval Research
and Development Framework using focus areas which engage Naval aviation, sea surface, undersea, space,
weapons, communication, information, and human systems. The IAR Program provides participating WCs with
in-house funding for applied research to support the execution of their assigned missions by:
-Developing and maintaining a cadre of active researchers who can distill and extend results from worldwide
research and apply them to solve Naval problems.
-Promoting the hiring and development of talented new scientists and engineers (S&E) with the insurance of
proper mentoring with senior personnel.
-Encouraging collaboration with universities, private industry, and other Navy and Department of Defense
laboratories.

Funded projects are chosen through rigorous internal competition by each WC's selection committee and
typically last two to three years.  IAR projects are generally designed to promote investment in high-risk/high-
payoff research and also allow young S&Es to manage Navy relevant research projects. A limited number
of successful efforts developed under the In-House Laboratory Independent Research (ILIR) basic research
Program Element 0601152N are matured and further developed under the IAR program with the goal of
transitioning these technologies to the warfighter.

FY 2019 Plans:
Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects
which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational
Endurance, Sensing and Sense-Making, and Scalable Lethality.  FY19 IAR projects will expand efforts
in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft
sciences.  Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity

4.535 4.586 4.562 0.000 4.562
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Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive
Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and
Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings,
Active Sonar-based Cooperative UUV Interception, HFA Tactical Oceanography, and Ultra Short Pulse Laser
Induced Plasma Filaments for Extended Covert Communications.
FY 2020 Base Plans:
Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects
which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational
Endurance, Sensing and Sense-Making, and Scalable Lethality. FY20 IAR projects will expand efforts
in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft
sciences. Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity
Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive
Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and
Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings,
Active Sonar-based Cooperative Unmanned Underwater Vehicle Interception, and Ultra Short Pulse Laser
Induced Plasma Filaments for Extended Covert Communications.

Fund the development of innovative prototypes at Warfare Centers and Naval Laboratories solving key
warfighter problems that are identified through the Hacking for Defense innovation process pipeline.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 122.743 124.049 119.517 0.000 119.517

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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E. Performance Metrics
This PE supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms.
Each PE Activity has unique goals and metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient
improvement in component or system capability such that the 6.2 applied research projects meet the need of or produce a demand for inclusion in advanced technology
that may lead to incorporation into acquisition programs or industry products available to acquisition programs.  Efforts funded in this PE also include energy programs in
support of Navy energy guidance and efforts in support of the Ohio Replacement program.
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9999: Congressional Adds 0.000 59.871 56.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 116.371

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Funding used to advance research and facilitate technology adoption for lithium-
ion battery
safety and electrical grid resiliency, reliability and security.
FY 2019 Plans: N/A

24.142 0.000

Congressional Add: Alternative Energy Research
FY 2018 Accomplishments: Funding used to carryout alternative energy research in several areas including
modeling and simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-
secure and resilient micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts
addressing energy challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and
Australia.
FY 2019 Plans: Funding used to carryout alternative energy research in several areas including modeling and
simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-secure and resilient
micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts addressing energy
challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and Australia.

24.142 28.000

Congressional Add: Power Generation and Storage Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct and expand on-going competitively awarded efforts that improve Li-ion battery safety
and increase micro-grid resiliency and efficiency

0.000 5.000

Congressional Add: Battery Storage and Safety
FY 2018 Accomplishments: Funding used to conduct effort to develop safer battery technologies, including
nonflammable electrolytes and safe cell technology, and to increase micro-grid resiliency and efficiency,

4.828 0.000
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including advancements in battery technologies and utilization.  Conduct and expand on-going competitively
awarded efforts that improve Li-ion battery safety and increase micro-grid resiliency and efficiency.
FY 2019 Plans: N/A
Congressional Add: Hybrid Composite Structures Research for Enhanced Mobility
FY 2018 Accomplishments: This effort will develop advanced fiber reinforced plastics for maritime craft and
vessel structural components having the strength and weight benefits of traditional composite materials but
without the corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable
structures for high load applications culminating in building and testing a full-scale lightweight ramp structure
capable of supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression
member, drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller
vessels such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy
Amphibious Connector.
FY 2019 Plans: This effort will develop advanced fiber reinforced plastics for maritime craft and vessel
structural components having the strength and weight benefits of traditional composite materials but without the
corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable structures
for high load applications culminating in building and testing a full-scale lightweight ramp structure capable of
supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression member,
drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller vessels
such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy Amphibious
Connector.

4.828 5.000

Congressional Add: Standoff Detection of Buried Hazards
FY 2018 Accomplishments: Detection of Buried Hazards : Develop the basic signal processing requirements
for the Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into
system specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and
seismic excitation for buried object detection in outdoor environment
FY 2019 Plans: Detection of Buried Hazards : Develop the basic signal processing requirements for the
Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into system
specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and seismic
excitation for buried object detection in outdoor environment

1.931 3.000

Congressional Add: Advanced Energetics Research 0.000 7.500
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FY 2018 Accomplishments: N/A
FY 2019 Plans: These funds will be used towards the advanced demonstration of energetic materials in a
variety of weapon system applications to include:  high performance solid rocket and air breathing propulsion,
reactive materials demonstrations and effects in advanced lethality and effectiveness models, advanced
warhead concepts to include novel reactive shaped charge configurations, hybrid reactive material warhead
demonstrations, and the development and demonstration of any necessary modeling and simulation capabilities
for quantification of damage effects on adversary weapon systems, and other potential energetic technologies.
Congressional Add: Advanced Hull Form Development and Demonstration
FY 2018 Accomplishments: N/A
FY 2019 Plans: Using computation fluid dynamic modeling, design innovative sea-keeping small-craft with
improved performance characteristics utilizing advanced building techniques and materials.

0.000 8.000

Congressional Adds Subtotals 59.871 56.500

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
Not applicable.

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 1 of 18 R-1 Line #6

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 54.526 63.212 56.604 -   56.604 50.623 51.624 52.674 53.728 Continuing Continuing

2958: Cyberspace Activities 0.000 0.000 0.000 6.273 -   6.273 5.877 6.005 6.125 6.248 Continuing Continuing

3001: Marine Corps Landing
Force Tech

0.000 52.595 56.212 50.331 -   50.331 44.746 45.619 46.549 47.480 Continuing Continuing

9999: Congressional Adds 0.000 1.931 7.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 8.931

A. Mission Description and Budget Item Justification
This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval
Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand
warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current
guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, Expeditionary Forces will conduct maneuver warfare in
environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime
domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is
one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded
conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies.
This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can
further shape technology approaches.

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight
deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated
maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Post
limitations, and information availability within Distributed, Intermittent and Limited environments.

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and
"pull" aspects of technology projects. Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 2 of 18 R-1 Line #6

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force Tech

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 53.936 59.607 56.604 -   56.604
Current President's Budget 54.526 63.212 56.604 -   56.604
Total Adjustments 0.590 3.605 0.000 -   0.000

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -3.395
• Congressional Rescissions -   -  
• Congressional Adds -   7.000
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.409 0.000
• Program Adjustments 0.000 0.000 0.000 -   0.000
• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
• Congressional Add Adjustments 2.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 1.931 0.000
Congressional Add: Interdisciplinary Expeditionary Cybersecurity Research 0.000 5.000
Congressional Add: Marine Corps Asset Life-Cycle Management 0.000 2.000

Congressional Add Subtotals for Project: 9999 1.931 7.000

Congressional Add Totals for all Projects 1.931 7.000

Change Summary Explanation
Cyber Pure Line Item redistribution realigned $6.273M from Project 3001 into Project 2958.
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 3 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
2958 / Cyberspace Activities

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2958: Cyberspace Activities 0.000 0.000 0.000 6.273 -   6.273 5.877 6.005 6.125 6.248 Continuing Continuing

Note
The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 3001 in PE: 0602131M MARINE CORPS LNDG
FORCE TECH beginning in FY 2020.

A. Mission Description and Budget Item Justification
This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and
protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal
processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and
power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined
radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in
dense urban environments, contextual awareness and blind channel characterization.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Expeditionary Cyber
Description: This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain
while simultaneously denying the same to the adversary and protecting critical command systems. Technologies
are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital
signal processing, computer engineering, software engineering, machine learning and data science to support
Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted,
Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive
software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and
exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments,
contextual awareness and blind channel characterization.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
Cyber related research will be conducted to develop methodologies to securely transfer information real-time
across security boundaries for tactical users. Research will expand upon general cyber health assessments for

0.000 0.000 6.273 0.000 6.273
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 4 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
2958 / Cyberspace Activities

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

distributed systems to understand cyber resilience for systems-of-systems. Develop new algorithms and tools
to demonstrate Cyber-EW capabilities for tactical engagement. Cyber-related approaches will be used to better
characterize digital waveforms for better situational awareness.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase in FY 2020 is due to realignment of Expeditionary Cyber from the Expeditionary Cyber R-2 Activity
in Project 3001 and placed into Project 2958 beginning in FY 2020.

Accomplishments/Planned Programs Subtotals 0.000 0.000 6.273 0.000 6.273

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs
in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project
metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which
project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition
technology to higher categories of development.
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 5 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

3001: Marine Corps Landing
Force Tech

0.000 52.595 56.212 50.331 -   50.331 44.746 45.619 46.549 47.480 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds applied research; technology assessment, road mapping, and concept development; and less technologically mature projects within the Future Naval
Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new Science and Technology (S&T). This project is
organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)
Description: This activity investigates robust, resilient, and secure networked communications pathways
and capability that support an expeditionary force's distributed and disaggregated operations. Research
supports both networked and local computation for communications that exploits the expeditionary forces
close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent and
Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending
communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic
operations and as such are susceptible to cyber attacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications
networks; distributed computing to support information dissemination to all echelons; improved capabilities in
over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software
and data processing to support formation of an appropriate common picture. Other efforts include power
management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within
the joint environment.

FY 2019 Plans:
Understanding the lightweight, deployable character of expeditionary forces, efforts are focusing on the
improving and expanding the operational capability of Command, Control, Communications and Computers
which requires rethinking many of the underlying technologies. Investigations include increasing bandwidth and
dynamic range in portable systems. Also included are electromagnetic signature management, countermeasure
and interoperability technologies to manage control and exploitation of the electromagnetic spectrum. Focus is

4.219 4.430 4.750 0.000 4.750
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 6 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

also on developing underlying technologies to enable multifunction operations at multiple-domain cryptography
and security levels.
FY 2020 Base Plans:
The Command, Control, Communications and Computers (C4) research focuses on operations in the
challenging warfighter electromagnetic spectrum environment by making investments in the multifunction
electronic warfare domains. Mission requirements include lightweight, portable, deployable systems for
expeditionary forces. Investigations include increasing bandwidth and dynamic range in portable systems. Also
included are electromagnetic signature management, machine learning, countermeasures and interoperability
technologies to manage control and exploitation of the electromagnetic spectrum. Focus also includes
developing underlying technologies to enable multifunction operations at multiple-domain cryptography and
security levels. Research is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and
Expeditionary Cyber research to address the multifunction requirement of future systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: FIREPOWER
Description: The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet
surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-
peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo
beneficial to expeditionary maneuver warfare. Maintaining focus on size, weight, power, cost Size, Weight,
Power, Cost and Distributed, Intermittent and Limited environments stresses the technical solutions available.

Technologies being developed are intended for application on both current and future expeditionary weapons
and elements of the kill chain. They include, but are not limited to, the following: fuze, fire control, launch/
propulsion, lethality, and accuracy.

FY 2019 Plans:
This activity will continue research of end-to-end navigation technologies suitable for flight corrections of gun
launched munitions in satellite and network denied environments.  Development of real-time, multi-spectral
target detection and identification systems continue for individual shooters, providing anomaly and object

6.131 8.190 7.595 0.000 7.595
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 7 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

detection and decision-aid algorithms.  Materials research focuses on thin film coatings that change how
munitions interact with electromagnetic waves, and on novel materials and processes to improve energetic
output of explosives. Munitions efforts will focus on increasing range and precision at low cost.
FY 2020 Base Plans:
Resources in this activity will be used to conduct research in end-to-end navigation technologies suitable for
shaping the trajectories of extended range, precision, gun-launched munitions in satellite- and network-denied
environments.
Conduct research into real-time, multi-spectral target detection and identification technologies for individual
shooters will continue in order to improve anomaly and object detection and decision-aid algorithms. Conduct
research to develop thin film coatings that will change how munitions interact with electromagnetic waves, and
for novel materials and processes to improve energetic output of explosives.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: FORCE PROTECTION
Description: This activity investigates new ways and means to protect forces and materiel across all operational
settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects
against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic
Warfare, and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water
and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are
exacerbated due to Size, Weight, Power, Cost constraints inherent to Marine Corps operation and the harsh
nature of the amphibious environment.

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced
sensors for counter tactical surveillance, active protection, and signature management. This activity also
considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both
manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and
threat detection systems as well as technologies for improved protection for individuals against blast, ballistic
and blunt impact threats.

6.579 6.670 6.500 0.000 6.500
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 8 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
This activity is emphasizing developing miniaturized hardware sensing systems for the detection of threats
across a variety of sensing modalities to include visual, thermal, RADAR, and Light Detecting and Ranging
to take advantage of unique susceptibilities of threat systems at significant ranges.  Leveraging these sensor
systems, there will be development of computer vision and machine learning approaches for automated target
recognition within these innovative sensing modalities. Work also continues to track technologies in the area
of passive armor but there will be decreasing investments in this area until basic research in materials science
provide opportunities for significant improvement in protection levels.
FY 2020 Base Plans:
Research will continue to focus on detecting ambush threats and surveillance of vehicles and personnel prior
to reaching threat engagement range.  Sensing modalities and advanced algorithms leveraging computer
vision and machine learning will continue to be developed to provide counter targeting and tactical surveillance.
Improve signature management and control, to include material development, will be explored.  Develop
improved active protection system countermeasures to expand threat set and protected area and improve
robustness to operational environments and enabling technologies for countering unmanned aerial vehicles
through kinetic and directed energy means.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: HUMAN PERFORMANCE, TRAINING AND EDUCATION
Description: This activity investigates two technology investment areas, warrior resilience, and decision-making
and expertise development. Warrior resilience is focused on advanced training technologies and methodologies
that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates
the development and improves the retention of skills in decision making, situation awareness, and individual and
team adaptability and coordination on decentralized, dynamic and dispersed battlefields.

FY 2019 Plans:
As efforts decrease in the areas of trauma mitigation and functional movement studies, focus will shift towards
simulation-based training, operational decision tools, and physical training tools. Rapid advances in artificial

3.153 3.687 3.700 0.000 3.700
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 9 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

intelligence and terrain and environment collection have provided an opportunity to explore potential impacts into
tactical unit-level infantry training and mission planning. Efforts will investigate means with which to document,
classify, and data collect on current training programs enabling the development of tools to enhance these
programs to increase effectiveness and minimize injury. Efforts will also include an increase in training tools for
operation in Electronic Warfare (EW) and Cyber contested environments.
FY 2020 Base Plans:
Across the three technology investment areas of 'Warrior Resilience' (WR), 'Decision Making and Expertise
Development' (DMED), and Operational Tools (OT) research will continue to focus on providing small unit
leaders with effective training and tools to gain them the winning edge on the battlefield. These capabilities
will provide information to the warfighter at the point of friction and with increased information flow ("the right
information, presented the right way, at the right time") to aid cognitive reasoning about the effects of the
battlefield - whether physical or physiological - and mitigation of negative aspects of combat. The WR portfolio
will fund research into further understanding the necessity, and ability, to train front-line (infantry) troops for
maximum performance. The DMED portfolio will research and implement state-of-the-art and science of
learning-based training techniques to improve the development of small unit decision making expertise. The
Operational Tools portfolio will increase the ability of the warfighter to process information and speed decision
making by implementing novel data collection techniques (multi-spectral collection of signals across the electro-
optical spectrum) and processing of these inputs for display - in real time, as the ultimate goal - directly to the
individual who requires the information to make a timely, accurate decision.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no change from FY 2019 to FY 2020.
Title: INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
Description: This activity investigates enhanced situational awareness, persistent surveillance, and tactical
decision making through automated analysis of data and rapid integration of information and acquired
knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers,
especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations,
operational course of action (COA) development, and autonomous surveillance in support of distributed
operations.

6.553 6.969 6.276 0.000 6.276
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PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
This activity will begin to divest investments in hardware centered approaches to low power sensing and
advanced optical components for multi-spectral imagers.  However, investments in smart graphs, network
shaping metrics, actionable visualizations will continue. Increased focus will be on investments in context aware
(smart) Artificial Intelligence (AI), automation, machine learning, deep learning, and computer vision algorithms.
Additionally work will begin on research in strong artificial intelligence applied to the domain of decision support
(memory neural networks) and in context adaptive pattern recognition systems (looping), as well as to leverage
foundational theory for reinforced learning
FY 2020 Base Plans:
Conduct research in applying supervised learning and unsupervised learning algorithms to the Naval
domain.  Continue development of strong Artificial Intelligence as applied to both images and text. Accelerate
development of algorithms that can infer patterns in common intelligence and tactical pictures useful to the
development of decision support tools.  Accelerate the development of planners that can learn from historical
data.  Develop a question answering capability that is relevant to the Naval domain.  Exam network formation,
growth and fracture.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: USMC FNC TECHNOLOGY CANDIDATES
Description: This R-2 Activity, formerly named USMC Future Naval Capabilities (FNCs), addresses the
applied research associated with the Marine Corps' participation in the Department of the Navy's (DoN) Future
Naval Capabilities (FNC) Program.  The objective of the work in this Program Element (PE) is to develop and
mature technologies needed by the Marine Corps to initiate FNCs in PE 0603640M Marine Corps Advanced
Technology Development (ATD) that can be commenced at higher Technology Readiness Levels (TRLs).
Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0602750N Future
Naval Capabilities Applied Research, where the Navy's participation in the FNC Program is funded.  The FNC
Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved
a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity
and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some

4.630 4.799 4.800 0.000 4.800
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

efforts were terminated and others were accelerated to achieve the goals of the restructured program.  FNCs,
which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are
being resourced in PE 0603640M Marine Corps Advanced Technology Development (ATD).  Funding for
technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  ONR is working closely with the
Resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by
the operational forces.

Prior to FY19, the underlying FNC Program investments in this PE were aligned to specific FNC projects.
In order to increase agility, exploit technology advances, and respond quickly to naval needs, future applied
research investments supporting FNC technology candidates are being developed in a more flexible manner.
This approach facilitates an optimum response when developing and maturing the technology options that will be
developed further in PE 0603640M Marine Corps Advanced Technology Development (ATD). The FNC Program
has been fully restructured in favor of a more direct and higher level of collaboration.  Investments are organized
to enhance collaboration with the acquisition stakeholders and their resource sponsors.

A complete accounting of the technologies being developed in this PE will be provided separately to the
Congressional oversight committees.

FY 2019 Plans:
The technologies being pursued under this activity include, but are not limited to, investments that focus
on developing and maturing new capabilities for asymmetric and irregular warfare, distributed operations,
information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
FY 2020 Base Plans:
Future Naval Capability Technology Candidate development in FY20 will continue to focus on a broad
range of technologies including, but are not limited to, investments that focus on developing and maturing
new capabilities for asymmetric and irregular warfare, distributed operations, information dominance,
maneuverability, survivability, self-defense and expeditionary warfare.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
3001 / Marine Corps Landing Force Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

There is no significant change from FY 2019 to FY 2020.
Title: LOGISTICS
Description: This activity investigates the practical discipline and real world application of the deployment,
sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics
replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments,
and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment,
planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary
energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the
efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy
efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy
sources. These pillars are thoroughly integrated and perpetually related in execution.

FY 2019 Plans:
This activity includes developing technologies to anticipate and reduce maintenance demands while increasing
reliability.  This includes applied research and evaluation of advanced manufacturing methods including metal
additive manufacturing (AM), friction stir welding and additive friction stir welding, and cold spray for structural
repair of Marine Corps equipment.  Additional focus will be on developing a thorough understanding of material
Process-Structure-Properties-Performance for high hard steel repair and other structural materials.  This
research area also includes applied research to predict vehicle health and prognostics of remaining useful life for
military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking
to automate CBM practices through automatic data retrieval and algorithm development.

The focus of this investment area includes enhancing combat capability by increasing energy production,
storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets.
Activities involve applied research into new, rugged, low cost, and high specific power solar cell technologies
that are compatible with military use on flexible substrates, while overcoming current limitations including short-
lived cell stability and small area cell growth.  Additionally, investigations will take place for developing more
energy efficient components for the Marine warfighter and high energy and power density technologies to
simultaneously curb exponential power use trends, reduce combat load, and  enhance mission duration and
combat performance.
FY 2020 Base Plans:

5.589 5.784 6.254 0.000 6.254
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Logistics development in FY20 will focus on the broad range of technologies noted in the FY19 plans section
above. Research into friction stir welding, additive friction stir welding, and cold spray for structural repair
of Marine Corps equipment will complete.  Research will be initiated in artificial intelligence tools to support
logistics planning, execution, and combat support.  Develop enhancing autonomous logistics aerial/ground asset
teaming. Develop cyberphysical security of Digital Manufacturing methods, including Additive Manufacturing.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: MANEUVER
Description: This activity investigates new ways and means to land forces and material through contested sea-
land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations,
research efforts will support autonomous operations across the sea-surf-ground environment, improved
fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and
amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence
manned-unmanned teaming and autonomous vehicle collaboration.

The technologies included in this work address areas of mobility, materials, propulsion, signature reduction,
modularity, and unmanned systems.

FY 2019 Plans:
Efforts will research advanced mobility technologies and concepts for tactical and combat ground and
amphibious vehicles to extend the operational reach and range, enable higher operational tempo over rough
terrain, and to provide protection against cyber threats.  This activity will emphasize efforts on providing
an autonomous capability to the amphibious fleet for maneuver from ship to shore in a contested landing
environment.  Also planned for development is autonomous perception, path planning, and vehicle controls for
amphibious vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing
craft.  Research will develop knowledge and models for characterizing the surf zone impacts on amphibious craft
to allow for physics based simulation of unmanned amphibious craft transition from sea to land environments.
Also to be explored are vision based perception systems capable of robust object recognition and complex

7.696 10.516 9.022 0.000 9.022
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scene understanding in dynamic environments.  In addition efforts will address technologies that can lead to next
generation manned ground vehicles.
FY 2020 Base Plans:
Research will focus on intelligent mobility technologies to enable greater capability in harsh off road and littoral
environments.  Efforts will include better understanding of the ground interface through terrain characterization
and researching enhanced platform effectors that allow the system to adapt to varying terrain approaching
real time thereby increasing operational tempo.   Efforts also include the development of forward-operating
autonomous unmanned systems, in communication limited and Global Positioning System denied environments,
with a focus on sense-making from local-sensors at the edge.  Research will continue to improve the impacts of
the surf zone and other land-sea interfaces on vehicle dynamics.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is due to the completion of Modernization Enhanced Experimentation
efforts.
Title: EXPEDITIONARY CYBER
Description: This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain
while simultaneously denying the same to the adversary and protecting critical command systems. Technologies
are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital
signal processing, computer engineering, software engineering, machine learning and data science to support
Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted,
Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive
software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and
exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments,
contextual awareness and blind channel characterization.

FY 2019 Plans:
Cyber related encryption and multiple-domain processing tools are developed to enable a new class of portable
devices that can securely transfer information across multiple tactical user platforms. Research is performed on
the phenomenology of cyber battle damage on a class of systems, and results are used to develop hardware
and algorithms for assessing cyber system health.  Develop and test a new class of component technologies,

6.690 3.574 0.000 0.000 0.000
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architectures, and embedded algorithms that demonstrate improved cyber Electronic Warfare resilience.
Technologies are developed to perform autonomic monitoring and self-healing of EW-cyber, Command, Control,
Communications and Computers and information exchange systems. Cyber behavior research will also be
performed on a class of autonomous systems to demonstrate optimized stability, efficiency and resiliency.
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY 2019 to FY 2020 decrease is due realignment of Expeditionary Cyber from this Project and Activity to
Project 2958 Cyberspace Activities for FY 2020.
Title: FUTURE CONCEPTS, TECHNOLOGY ASSESSMENT, AND ROADMAPPING
Description: This activity supports the planning and integration of technology development efforts across the
entire Program Element (PE). In conjunction with the Concepts Based Capabilities System and the Marine
Corps Warfighting Laboratory, unique and novel concepts for advanced warfighting are developed and validated.
Effectiveness analyses are conducted to identify the synergistic effects that can be achieved through the
integration of emerging technology with innovative tactics, doctrine, and techniques. Technology assessments
are conducted to determine the supporting technologies that have the highest impact across the warfare
areas, and warrant further investment within this PE. Technology Roadmapping is conducted to help identify
opportunities to leverage technology development within the Department of the Navy and the Department
of Defense, as well as, with the commercial sector and university communities. The resultant technology
investment strategy is developed and used to guide out-year technology development efforts.

FY 2019 Plans:
Assess technologies that best address warfare environments and drivers described in the Marine Corps
Operating Concept (MOC) and the Navy's A Design for Maintaining Maritime Superiority. This includes
technologies within expeditionary design constraints that exploit scientific opportunities, and develop technology
concepts to enable the execution of maneuver warfare in environments characterized by complex terrain
including dense urban, technology proliferation, information used as a weapon, battles of signatures, and an
increasingly contested maritime domain. Focus on and assess strategies that develop and field more flexible and
adaptive technology quicker and with unit costs that win battlefield economics. Create roadmaps and concepts

1.355 1.593 1.434 0.000 1.434
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that enhance expeditionary capabilities against peer and near-peer adversaries whose technologies rival our
own. Explore science and technology approaches that can speed up assessment, exploitation, and delivery of
capability to expeditionary warfighters.
FY 2020 Base Plans:
Assess systems of technologies that best address warfare environments and drivers described in the MOC and
the Navy's A Design for Maintaining Maritime Superiority. Identify and integrate numerous technology options
within expeditionary design constraints to develop technology counterparts to Operational Concepts. Create
technology roadmaps, concepts, and holistic systems of systems approaches that fulfil the needs identified
in Operational Concepts such as the Marine Corps' Expeditionary Advanced Based Operations Concept and
Littoral Operations in a Contested Environment Concept and enhance expeditionary capabilities against peer
and near-peer adversaries.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 52.595 56.212 50.331 0.000 50.331

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare and Combating
Terrorism.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each
specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with
other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of
development.
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9999: Congressional Adds 0.000 1.931 7.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 8.931

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Conduct Applied Research associated with two major thrust areas supporting
Marine Corps warfighting capabilities.

Cyber-Development of active cyber defense techniques -

Conduct Cyber-Development of active cyber defense techniques on relevant tactical vehicles. Demonstrate
these active defense techniques in a lab environment. Construct attacks for INL benchmark model to determine
if Cyber Physical model can detect intrusion via metrics. Cyber technique development against UAS threat.
Development of local time and frequency event scenarios associated with low level transient system dynamics
needed to measure and control transient responses.

Asset Lifecycle Management -

Conduct research for new sensors and integrated vehicle health management systems for emerging vehicle
programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance overall asset
lifecycle management.  While existing and prior research has been targeted to supporting the large legacy fleets
through leverage of existing vehicle sensors and controller area networks, this research will investigate new
asset health data sensing systems to support more advanced diagnostics and prognostics asset management
capabilities.
FY 2019 Plans: N/A

1.931 0.000

Congressional Add: Interdisciplinary Expeditionary Cybersecurity Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: This program will fund the following research efforts in FY19:

0.000 5.000

Volume 1 - 121

 

 

 

 



UNCLASSIFIED

PE 0602131M: Marine Corps Lndg Force Tech UNCLASSIFIED
Navy Page 18 of 18 R-1 Line #6

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602131M / Marine Corps Lndg Force
Tech

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
- Identification of system vulnerabilities within blue and gray
cyberspace that affect Expeditionary Cyber operations
- Develop proof of vulnerabilities, where applicable
- Propose defensive technologies and methodologies for target
platforms
Congressional Add: Marine Corps Asset Life-Cycle Management
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct research for new sensors and integrated vehicle health management systems for
emerging vehicle programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance
overall asset lifecycle management.

0.000 2.000

Congressional Adds Subtotals 1.931 7.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Total Program Element 0.000 35.846 36.348 49.297 -   49.297 49.431 52.157 53.923 56.685 Continuing Continuing

0000: Common Picture Applied
Research

0.000 35.846 36.348 49.297 -   49.297 49.431 52.157 53.923 56.685 Continuing Continuing

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework. This strategy
is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval
enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential
science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval
missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on
information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making;
dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 36.450 36.348 36.486 -   36.486
Current President's Budget 35.846 36.348 49.297 -   49.297
Total Adjustments -0.604 0.000 12.811 -   12.811

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.604 0.000
• Program Adjustments 0.000 0.000 12.811 -   12.811
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
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Change Summary Explanation
The funding increases in FY 2020 reflects the increased emphasis and investment in Artificial Intelligence related applied research associated with advancing
naval capabilities for decision making tools, systems, and supporting technologies.
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0000: Common Picture Applied
Research

0.000 35.846 36.348 49.297 -   49.297 49.431 52.157 53.923 56.685 Continuing Continuing

A. Mission Description and Budget Item Justification
The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise (NER) stakeholders (including the Naval enterprises, the combatant commands, OPNAV and
Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and
marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment
across the warfighting domains.

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on
information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making;
dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: COMMUNICATION AND NETWORKS
Description: The overarching objective of this activity is to develop high throughput dynamic wireless
communications and network technologies critical to the mission performance and robustness of naval
communications for widely dispersed, mobile air, land, surface and submerged platforms.  These platforms are
often Size, Weight and Power (SWaP) limited, and will operate under constraints of cluttered Radio Frequency
(RF) spectrum, harsh Electro-Magnetic Interference (EMI) and Beyond Line Of Sight (BLOS) conditions.
The technical payoff is increased network data rates, interoperability across heterogeneous radios, dynamic
bandwidth management, and greater mobile network connectivity.  The operational payoff is that warfighters
from the operational command to the tactical edge have near real-time access to information, knowledge and
decision-making necessary to perform their tasks, including coalition and allied forces.  Emphasis is on tactical
edge communications and networks to fully realize net-centric warfare, bridging the Global Information Grid
(GIG) and the 'disadvantaged user', e.g., small-deck combatants, submarines, unmanned vehicles, distributed
sensors and ground units in urban and RF challenged environments.

The current specific objectives are:

7.283 7.242 7.223 0.000 7.223
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- Radios and Apertures: Develop technologies for high band radio, electrically-small and actively scanned
antennas, addressing critical issue of radio spectrum bandwidth efficiency, spectrum contention and clutter, agile
frequency communications with dynamic spectrum access, all-digital front-end with wide dynamic range, power
amplifier efficiency, multipath effects, saltwater propagation and BLOS communications. Develop algorithms
and signal processing for space-time-frequency diversity communications, including measures for electronic
protection, such as low-intercept, antijam waveforms and modulation.  Develop affordable antenna technologies
for small size and weight, high radiation efficiency, and wideband operation with rapid beam-steering.  Develop
alternatives to RF communications in airborne and terrestrial environments as well as high data rate underwater
communications for undersea warfare (distributed sensor netting, unmanned underwater vehicle data exfiltration,
submarine Communications at Speed and Depth) using electro-optic/infra-red (EO/IR) technologies.  Develop
secure, high bandwidth communications systems and the exploitation of existing and emerging network
protocols that will avail development of new, Low Earth Orbit (LEO) based data transport mechanisms.

- Tactical Networking and Network Control/Management:
Develop advanced networking techniques for robust, highly dynamic environments; interoperable networks
for secure communications and protocols, bandwidth and network management techniques that manage and
allocate bandwidth across tactical and theater levels in support of net-centric operations. Develop rapidly auto-
configuring and self-organizing networks with efficient and survivable routing, secure authentication, mobility
management and Quality-of-Service guarantee, while optimizing network resources.  Address low bandwidth,
synchronization and reliability for Service Oriented Architecture (SOA)/middleware architecture in both mobile
ad-hoc networks (MANET) and infrastructure-based Internet Protocol (IP) backbone networks. Develop cognitive
network planning and operations engines whose criteria are based directly on mission objectives, while self-
adapting and managing the spectrum allocation and radio resources in such a way that network operations, SOA
community of interest, and computer network defense are integrated to form a single common tactical network
picture that requires a minimum of human intervention and skill.

FY 2019 Plans:
Information Technology:
Objective is to provide resilient and effective network-centric and information warfare capability for the Navy/
Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities address
unique military environment and application challenges enabling new mission concepts requiring minimal
human intervention. Current work and near-term plans focus on three specific objectives: dynamic network
structural analytics and adaptation; robust network organization and transport, distributed group collaboration
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and discovery; and adaptive signaling and sensing to improve military wireless communications. Specific
research examples include increasing the performance of low powered networks by using compressed sensing
technology and technology to improve the design of distributed and cooperative Intelligence, Surveillance and
Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations in denied and contested
Electromagnetic environments.

Conduct ongoing research and related thrusts in antenna technology to include electrically small antennas,
wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine
environments, directional beam forming/steering techniques, and special-purpose submarine communication
antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques,
Satellite Communication (SATCOM) performance enhancements, interference mitigation, adaptive equalization,
bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical
communications techniques including communications at speed and depth (for submarines); and wireless
networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/
coalition interoperability, service oriented tactical networking, mission-based policy and network controls and
management.
FY 2020 Base Plans:
Communications and Networks: Continue ongoing research and related thrusts in antenna technology to include
electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with
naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose
submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-
intercept techniques, Satellite communications (SATCOM) performance enhancements, interference mitigation,
adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management,
and high data rate tactical communications techniques including communications at speed and depth (for
submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-
end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy
and network controls and management.

Initiate new efforts and research supporting the development of a transmission signal waveform that is less
detectable, but operates with higher capacity for a given range, than existing waveforms.
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Information Technology:  Continue work to provide secure, resilient, effective network-centric and information
warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks.
These capabilities address unique military environment and application challenges enabling new mission
concepts requiring minimal human intervention. Current work and near-term plans focus on three specific
objectives: dynamic network structural analytics and adaptation; robust network organization and transport,
distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless
communications. Current research projects will deliver technology for high assurance Field-Programmable
Gate Array (FPGA) application design, technology for increasing the performance of low powered networks by
using compressed sensing technology, and technology to improve the design of distributed and cooperative
Intelligence, Surveillance and Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations
in denied and contested Electromagnetic environments.
Develop a transmission signal waveform that is less detectable, but operates with higher capacity for a given
range, than existing waveforms.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: APPLIED INFORMATION SCIENCES FOR DECISION MAKING
Description: The goal of this activity is to develop enablers for decision making and mission execution, to
achieve battlespace superiority.  It focuses on the development of algorithms and software technologies that
identify and integrate informational content from multiple sources, leading to decision aids that support user-
cognitive processes.  Because persistent sensors are generating massive amounts of data, the focus is on
technologies that not only integrate information from diverse sources, but also provide indications of information
significance in ways that support the user's decision needs, regardless of location and operational situation.  To
achieve this, it must be possible to automate understanding of the battlespace by identifying objects, determining
relationships among the objects, assessing intent, and automatically generating courses of action with
associated risks and uncertainty.  Effort will also be devoted to developing technology for increasing assurance
and security for Consultation, Command and Control (C3) information systems and technology for improving
information discovery and information presentation in such systems.  The Nano Electronics Technology activity
is focused on developing ultra-low power, higher performance computing devices and components that are
based on novel functionalities of nanometer scale materials and are enabled by improved understanding of

21.915 22.434 35.336 0.000 35.336
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nanomaterials, new devices and circuit design concepts, as well as new architectures uniquely suited for
nanoscale systems.Applied research in artificial intelligence for the unique challenges of the Naval domain
including providing intelligent decision aiding while operating in the complex spatio-temporal environments of
distributed Naval forces.

FY 2019 Plans:
Information Technology:
Objective is to improve the operational capability and security of Naval decision support systems and decrease
the cost of these systems through transformative advances in information management that enables agility
in timely and accurate decision and action. The military capability from this task area is technology to support
improved situational awareness and operational effectiveness, improved techniques for dealing with information-
intensive applications, and information management processes that improve the speed and accuracy of
decisions and actions. Specific research examples include technology to detect and remediate security
vulnerability in Commercial-off-the-Shelf software, technology to identify and locate individuals of interest using
multi-biometrics, technology for goal driven autonomous systems, and technology to improve performance of
Navy Watchstand personnel who must monitor multiple workstations concurrently.

Electromagnetic Warfare:
The technologies being developed are advancing the state-of-the-art in being able to uniquely identify target
of interest in very complex environments using passive technologies to assure high confidence to the decision
maker when combined with other information sources.  This is being accomplished by expanding specific emitter
identification technologies into areas detecting previously unaddressed and unexplored to maintain battlespace
superiority.

Quantum Information Sciences:
Conduct research of Quantum Key Distribution (QKD) protocols and implementations for the purpose of
understanding the security implications for QKD in the maritime environment, the development of protocols that
simultaneously minimize leakage of information to the environment and the creation of secure networks, as well
as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms
for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section
calculation.

Computational Methods for Decision Making:
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Conduct research of Information Integration, Automated Image Understanding, and Resource Optimization for
the purpose of developing innovative methods for combining traditional and non-traditional data from sensors
and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms
of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions;
developing automated, image and signal intelligence understanding tools based on rigorous mathematical and
statistical methods that lead to improved change detection, improve object and activity detection and recognition
capabilities, context and scene understanding, and inferring of the threat levels to support decision making and
persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically
rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use
of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including
ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision
making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal,
or near optimal, manner. The amount of data that the decision makers are facing today is much larger than any
time before in human history.  In addition, the data is much more complex, heterogeneous and fast changing.
Analysis of such large and complex datasets is beyond the cognitive abilities of any single decision maker.  The
aim of this thrust is to develop new methods for extraction and analysis of relevant information from large-scale
datasets, and to develop new tools for distributed information sharing and decision-making. To achieve this aim,
it is required to advance fundamental understanding of networks (such as social and organizational networks),
and to integrate rigorous methods from mathematical and computational sciences with methods from social
sciences.

Nanoscale Electronics Technology:
Conduct research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related
circuits and architectures to deliver ultra-low power, light weight and high performance computational capability
for autonomous vehicles and individual warfighters.

Cyber Defense:
Conduct research in cyber systems, leveraging results from basic research program, developing and evaluating
technical approaches for future naval capabilities. The program investigates technologies for enhancing
efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as
well as Navy's real-time safety critical cyber physical systems.

Data Analytics:
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Conduct research in new approaches to support tactical decision makers and information superiority. This is
performed by producing distributed situation assessment of a commander's environment through development
of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically
re-planning mission execution as required; understanding their environment by being able to access distributed
heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using
sensor information and making resource allocation decisions and information operations. Specific research
involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and
information warfare methods to protect secure information.
FY 2020 Base Plans:
Quantum Information Sciences: Conduct research of quantum key distribution (QKD) protocols and
implementations for the purpose of understanding the security implications for QKD in the maritime environment,
the development of protocols that simultaneously minimize leakage of information to the environment and the
creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete
variable.  Conduct research into interconversion of optical and mechanical quantum states for memory and
potential processing tasks.

Computational Methods for Decision Making: Conduct research of Information Integration, Automated Image
Understanding, and Resource Optimization for the purpose of developing innovative methods for combining
traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects,
events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context,
impact, while inferring relationships and their intentions; developing automated, image and signal intelligence
understanding tools based on rigorous mathematical and statistical methods that lead to improved change
detection, improve object and activity detection and recognition capabilities, context and scene understanding,
and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and
developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical
optimization) that support decision-making to ensure the best use of scarce and/or expensive resources,
achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically
reduced amounts of time. Develop methods that support decision making in networked sensor management
and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner. The amount of data
that the decision makers are facing today is much larger than any time before in human history. In addition, the
data is much more complex, heterogeneous and fast changing. Analysis of such large and complex datasets
is beyond the cognitive abilities of any single decision maker. The aim of this thrust is to develop new methods
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for extraction and analysis of relevant information from large-scale datasets, and to develop new tools for
distributed information sharing and decision-making. To achieve this aim, it is required to advance fundamental
understanding of networks (such as social and organizational networks), and to integrate rigorous methods
from mathematical and computational sciences with methods from social sciences. Imitate new research to
study the interplay of three phenomena, heterogeneous and dynamically generated input data from various
sources, online decisions, and online learning. Develop methods for integrating massive amounts of diverse
data, and present useful information to a tactical commander for planning. Develop new ways to extract and
understand human/content interactions to build an algorithm of personalized learning actions for learning and
training purposes.

Nanoscale Electronics Technology: Conduct research in novel nanometer scale (feature size near or below
10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight
and high performance computational capability for autonomous vehicles and individual warfighters. Initiate
exploration of ultra-low power computing applications utilizing mixed signal neuromorphic chips.

Cyber Defense: Conduct research in cyber systems, leveraging results from basic research program, developing
and evaluating technical approaches for future naval capabilities. The program investigates technologies for
enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise
systems as well as Navy's real-time safety critical cyber physical systems. Continue efforts to matures
technologies and continue work to introduce new capabilities into many cyber security areas, such as automated
cryptographic design exploration, cyber decoys and disinformation, automated Commercial off-the- shelf
(COTS) cyber attack surface reduction, intrinsic cyber attack resilient industrial control systems, and many more.
Addressing the root cause of cyber vulnerability and reducing reliance to operator is one of the main theme of
the program.

Data Analytics: Conduct research in new approaches to support tactical decision making and assured networked
command and control. This is performed by producing distributed situation assessment of a commander's
environment through development of a common tactical picture; developing collaborative, distributed mission
plans; monitoring and dynamically replanning mission execution as required; understanding their environment
by being able to access distributed heterogeneous enterprise information stores intelligently through use
of autonomic software; effectively using sensor information and making resource allocation decisions and
information operations. Specific research involves real-time computing, decision aids and collaborative
workspaces; secure distributed architectures; and information warfare methods to protect secure information.
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Initiate new research efforts supporting the development of a set of Assured C2 applications that can operate in
challenging communications environments.

Electromagnetic Warfare:  Continue efforts to research and develop technologies for advancing the state-of-the-
art in being able to uniquely identify target of interest in very complex environments using passive technologies
to assure high confidence to the decision maker when combined with other information sources.  This is
being accomplished by expanding specific emitter identification technologies into areas detecting previously
unaddressed and unexplored to maintain battlespace superiority.

Information Technology: Objective is to improve the operational capability and security of Naval decision support
systems and decrease the cost of these systems through transformative advances in information management
that enables agility and timely, accurate decision making. The military capability from this task area is technology
to support improved situational awareness and operational effectiveness, improved techniques for dealing with
information-intensive applications, and information management processes that improve the speed and accuracy
of decisions and actions.

New research projects will deliver technology for Deep Learning networks that can explain their decisions,
improved hydraulic efficiency for meso-scale robotic systems, and adaptive memory for long duration
autonomous systems.

Applied research on artificial intelligence in support of: Collaborative complex decision-making; Developing
artificial intelligence technologies that actively inform and assist different stages of the decision making process;
Developing interfaces and dialogue systems for human-machine teaming; Developing agile intelligent cognitive
electronic warfare algorithms and architectures; Integrating artificial intelligence with robotic systems for human-
machine collaboration and robot training; and Predictive maintenance (digital twin) for Naval platforms.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

Volume 1 - 133

 

 

 

 



UNCLASSIFIED

PE 0602235N: Common Picture Applied Research UNCLASSIFIED
Navy Page 12 of 14 R-1 Line #7

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602235N / Common Picture Applied
Research

Project (Number/Name)
0000 / Common Picture Applied Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The funding increases from FY 2019 to FY 2020 reflects the increased emphasis and investment in Artificial
Intelligence related applied research associated with advancing naval capabilities for decision making tools,
systems, and supporting technologies.
Title: MULTI-SOURCE INTEGRATION AND COMBAT IDENTIFICATION
Description: This activity addresses Theater Air And Missile defense (TAMD), and responds to warfighter needs
for rapid, high confidence Combat Identification (CID) of air and missile threats at long range, using real time and
non-real time threat attributes and intelligence information.

FY 2019 Plans:
Electromagnetic Warfare:
A small sized design has been built to improve RF detection of targets at HF frequencies as precursors to
adversary air attacks.  This in conjunction with improvements being made in HF surface wave radar array
geometries should greatly improve operational capabilities in this reinvigorated part of the RF spectrum.  A new
concept for rapidly assessing concurrent multiple missiles with multiple EW responses is being investigated to
provide for rapid high quality assessment in this complex environment.
FY 2020 Base Plans:
Electromagnetic Warfare:
Continue efforts to improve RF detection of targets at HF frequencies as precursors to adversary air attacks and
improvements in HF surface wave radar array geometries. Continue work on concepts for rapidly assessing
concurrent multiple missiles with multiple EW responses to provide for rapid high quality assessment in this
complex environment.

Expand ship signatures analysis for certain threat categories to determine how to mitigate vulnerabilities and
develop methods for robust countermeasures employment.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

1.530 1.535 1.550 0.000 1.550

Title: TACTICAL SPACE EXPLOITATION 5.118 5.137 5.188 0.000 5.188
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Description: The Tactical Space Exploitation initiative explores the application of new space craft technologies
on small, light-weight and low-cost satellites, to enhance naval warfighting capabilities by taking advantage of
the global access, revisit and connectivity provided by orbital platforms.

Spacecraft Technology: Affordable, expendable payload and bus technologies will be developed, which will
serve as building blocks for future responsive space systems: payloads, bus technologies and significant space
robotic technologies that address on-orbit inspection, servicing, repair and assembly, and mission-life extension.

FY 2019 Plans:
Space Research and Spacecraft Technology:
Continue development of advanced, high-payoff technologies that will preserve, protect, and enhance space
capabilities in the performance of functions that are of critical importance to Navy-Marine Corps operations while
also reducing the cost of DoD space activities.

Next-Generation Sensing:
Conduct effort to develop a single pixel camera architecture for passive microwave imaging, maintaining
currently delivered spatial resolution and calibration performance while significantly reducing current aperture
diameter.

Spacecraft Technology: Initiate development of a new capability for local Space Situational Awareness (SSA)
with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this
capability.
FY 2020 Base Plans:
Space Research and Spacecraft Technology: Continue efforts to advanced, high-payoff technologies that will
preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance
to Navy-Marine Corps operations while also reducing the cost of DoD space activities.

Next-Generation Sensing:  Continue efforts to develop a single pixel camera architecture for passive microwave
imaging, maintaining currently delivered spatial resolution and calibration performance while significantly
reducing current aperture diameter.
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Spacecraft Technology: Continue work to develop a new capability for local space situational awareness (SSA)
with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this
capability.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 35.846 36.348 49.297 0.000 49.297

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
This PE supports the development of technologies that enable Information Warfare including communications and information assurance capabilities to enable all-
source data access, tailored dissemination of information to Command and Control (C2) and Intelligence, Surveillance and Reconnaissance (ISR) users across the
network, and rapid, accurate decision making based on this information.  The operational benefits sought are increased speed of response, accuracy, and precision of
command; distributed self-synchronization; flexibility and adaptability to an operational situation; and decision superiority.

Specific examples of metrics under this PE include:
- Increase network data rates and interoperability across heterogeneous radios; improve dynamic bandwidth management and mobile network connectivity.
- Increase the understanding of the battlespace by the development of automated tools for extracting information from images and signals, identifying objects,
determining relationships among the objects, assessing intent, and generating courses of action.
- Improve the integration of sensors, networks, decision aids, weapons, and supporting systems into a highly adaptive, human-centric, comprehensive maritime system.
- Improve integrated signals electronics packages in small, light-weight, and low-cost satellites to test new concepts for global ship tracking and two-way data exfiltration.
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Cost To
Complete

Total
Cost

Total Program Element 0.000 48.606 65.782 63.825 -   63.825 64.558 66.263 67.788 68.361 Continuing Continuing

0000: Warfighter Sustainment
Applied Res

0.000 48.606 58.882 63.825 -   63.825 64.558 66.263 67.788 68.361 Continuing Continuing

9999: Congressional Adds 0.000 0.000 6.900 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 6.900

A. Mission Description and Budget Item Justification
This Program Element (PE) supports innovation-based efforts that will provide technology options for future Navy and Marine Corps capabilities. Efforts focus
on advanced Naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; and Naval training
technologies. Within the Naval Transformation Roadmap, this investment maps to future transformational capabilities and the FORCEnet pillar of the CNO and the
Commandant of the Marine Corps vision for the future -- Naval Power 21.

This PE supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is
accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US
Government agencies and international partners.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval Research and Development Framework which is
developed from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant
commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology
efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  Strategy focuses and aligns Naval S&T with Naval missions and future
capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 48.649 56.197 56.133 -   56.133
Current President's Budget 48.606 65.782 63.825 -   63.825
Total Adjustments -0.043 9.585 7.692 -   7.692

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   9.585
• Congressional Directed Transfers -   -  
• Reprogrammings 1.000 0.000
• SBIR/STTR Transfer -1.043 0.000
• Program Adjustments 0.000 0.000 7.692 -   7.692

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 0.000 2.400
Congressional Add: Warfighter Safety and Performance 0.000 4.500

Congressional Add Subtotals for Project: 9999 0.000 6.900

Congressional Add Totals for all Projects 0.000 6.900

Change Summary Explanation
The funding increase from FY 2019 to FY 2020 is due to the original PE structure being retained. Warfighter Sustain Applied Research project reflects the
realignment of resources from PE: 0603671N (U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program (HRPP)
back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research Protection Program (HRPP) R2 Activity.

Volume 1 - 138

 

 

 

 



UNCLASSIFIED

PE 0602236N: Warfighter Sustainment Applied Res UNCLASSIFIED
Navy Page 3 of 17 R-1 Line #8

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602236N / Warfighter Sustainment
Applied Res

Project (Number/Name)
0000 / Warfighter Sustainment Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: Warfighter Sustainment
Applied Res

0.000 48.606 58.882 63.825 -   63.825 64.558 66.263 67.788 68.361 Continuing Continuing

A. Mission Description and Budget Item Justification
Efforts in this PE focus on; advanced naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies;
international science and science advisor programs; and Naval systems training and education.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: ADVANCED NAVAL MATERIALS
Description: Advanced Naval Materials efforts support several Science and Technology (S&T) Focus Areas,
in particular Platform Design & Survivability, and perform research across a broad spectrum of technical areas
including:  structural materials to increase platform performance and survivability at reduced weight and cost;
advanced, high-performance materials for energy systems; corrosion mitigation strategies; high-temperature
propulsion systems; and enhanced sonar transducers.

FY 2019 Plans:
ADVANCED NAVAL MATERIALS:
Conduct research on structural materials to include the following: Nanostructured materials processing,
composite development, cellular materials, high temperature materials and alternative hull materials. Conduct
applied research related to critical S&T to investigate corrosion control modeling, high strength corrosion
resistant compositionally complex alloys, corrosion resistant additive manufactured alloys and acoustic
transduction technologies.

MATERIALS AND PROCESSES:
Development of novel and scalable processing methods to produce mechanically robust high temperature
superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors,
stators and for pulsed power delivery systems for all electric ships.  Conduct design new microfluidic system
for direct write additive manufacturing to significantly improve the existing techniques.  Design multifunctional
material systems for use in new helmet design to mitigate multiple threats.  Conduct compositional modifications

11.004 11.455 14.715 0.000 14.715
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and processing parameters to optimize material performance that have been demonstrated, leading to current
plans for their utilization.
FY 2020 Base Plans:
-Conduct research on Agile Manufacturing Integrated Computational Materials Engineering (ICME).  This
effort will establish a robust collection of predictive capabilities based on quantitative experimentation and
characterization at all appropriate length scales to accelerate the development and optimization of new
materials, and the design of advanced components while reducing the time required for qualification.  Application
of these tools will enable greater confidence and utilization of additive manufacturing and other advanced
manufacturing technologies.

-Conduct ongoing research on materials development and advanced processing technologies for acoustic
transduction.

- Conduct research on structural materials to include the following: nanostructured materials and coatings
processing, composite development, cellular materials, high temperature materials, metals and alloys for
structural applications, and alternative hull materials.

- Conduct applied research related to critical S&T to investigate corrosion control modeling, high strength
corrosion resistant coatings and compositionally complex alloys, and corrosion resistant additive manufactured
alloys.

-Conduct ongoing research that develops enabling manufacturing technology to scale up and improve
affordability of science and technology products.  Key tasks for this period include development of affordable
fabrication technology for submarine coatings.

Materials and Chemistry: Develop novel and scalable processing methods to produce mechanically robust high
temperature superconductor tapes with minimal AC loss for various naval applications such as transformers,
inductors, stators and for pulsed power delivery systems for all electric ships.  Design new microfluidic system
for direct write additive manufacturing to significantly improve the existing techniques.  Design of multifunctional
material systems for use in new helmet design to mitigate multiple threats.  Compositional modifications and
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processing parameters to optimize material performance have been demonstrated leading to current plans for
their utilization.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 is due to the Agile Manufacturing Integrated Computational
Materials Engineering effort initiating in FY20.
Title: BIOCENTRIC TECHNOLOGIES
Description: Applied research to provide solutions for Naval needs based upon bio-inspired systems, sensors,
robotics, and technologies; synthetic biology to produce high-value materials or to develop sentinel organisms;
marine mammal diagnostics to support the Navy's Fleet Marine Mammal Systems; and augmented Warfighter
performance.

FY 2019 Plans:
NAVAL BIOSCIENCE:
Conduct research into the development of innovative naval biosensors, biomaterials, and bioprocess technology.
Investigate engineering development and optimization of sea-floor sediment energy harvesting system for
sustainable and
autonomous powering of underwater sensor networks and AUV's. Conduct research on the development of
microbial
fuel cells for powering a linear sensor array. Study microbial electrochemical systems for shipboard desalination/
waste-to-energy conversion and the closed-loop microbial fuels cells. Research explosive-sensing plants and
microbial
electrobiosynthesis of liquid fuels. Continue development of microbial electronic devices.

SYNTHETIC BIOLOGY FOR SENSING & ENERGY PRODUCTION:
Conduct research on synthetic biology studies of engineered sentinel organisms for environmental surveillance
and
integration of programmable cellular controllers with robotic devices.

LIFE SCIENCE AND BIOENGINEERING:

5.709 5.684 7.596 0.000 7.596
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Conduct marine mammal diagnostics efforts, including immunobioassays for stress and infection detection and
efforts to detect, treat, and prevent diseases in dolphins, including diabetes and kidney stones.

NEURAL, SENSORY AND BIOMECHANICAL SYSTEMS:
Conduct efforts on naval biosensor to detect brain structures and blood vessels through skull bones. Investigate
advanced biomimetic sensing and neural control for human-robot interaction to enable effective collaboration
of warfighters and autonomous systems. Integrate biomimetic sonar with bioinspired autonomous undersea
vehicles (with high-lift propulsors)to achieve closed loop control. Conduct research into bioinspired quiet, and
maneuverable self-propelled line array using high-lift propulsors based on animal wing and fin biomechanics
and in efforts of bio-inspired massively parallel vision systems. Study the development of brain-based intelligent
systems to support high level interaction between warfighters and autonomous systems. Continue studies to
develop electrosence and biosonar for Mine Counter Measures (MCM) and Explosive Ordinance Device (EOD)
missions.

MATERIALS AND CHEMISTRY:
Conduct development of novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens
of importance for the entire US military force.  Success of this effort will enable our transitional partners, the
Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly
resistant bacterial pathogens.  A major success has been demonstrated by utilizing NRL developed microbial
resistant determinant assay for its advances to system design.
FY 2020 Base Plans:
Bio-Inspired Systems: Applied research in areas of: Control of bio-inspired autonomous vehicles in complex
maneuvers; and Integration of biomimetic sonar with bio-inspired underwater vehicles for obstacle detection and
avoidance.

Human Interaction with Autonomous Systems: Applied research in areas of: Development of brain-based
intelligent systems to support collaboration between humans and autonomous systems; and Research on
human and robotic teammates.

Biocentric Technology: Applied research of Naval biosensors, biomaterials, and bioprocess technologies:
Accelerate engineering development and optimization of microbial undersea energy harvesting systems for
sustainable and autonomous powering of Naval underwater sensor and communication nodes; Examine
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feasibility of microbial electrochemical systems for shipboard waste-to-energy conversion (including disabled
submarine scenarios); Accelerate research in human microbiome for divers, combat swimmers, and
submariners; Applied research of devices incorporating engineered sentinel organisms for environmental
monitoring (including the human gut); and Integration of programmable cellular controllers with robotic devices.

Bioengineering and Life Sciences: Applied research in the areas of: Sequencing technologies as diagnostic tools
for viral pathogens in chemical and environmental samples; Various formulations of polymer mimics of mussel
adhesion proteins for underwater applications; Highly-efficient proton exchange membrane fuel cells based on
designer catalysts and novel catalyst supports for Naval applications; and Improving the health and welfare of
the Navy's marine mammals including development of immunobioassays for stress and infection detection and
acoustic analysis of dolphin sounds as an indicator of their well-being;

Warfighting Augmentation: Applied research in multi-functional textiles that interact with autonomous life support,
neuromuscular control and waste management, biosensors and bio-electronics, and adaptive and integrative
protection.

Materials and Chemistry:  Develop novel approaches to rapidly identify antibiotic resistant genes in bacterial
pathogens of importance for the entire US military force.  Success of this effort will enable our transitional
partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid
identification of highly resistant bacterial pathogens.  A major success has been demonstrated by utilizing Naval
Research Laboratory (NRL) developed microbial resistant determinant assay for its advances to system design.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increases from FY19 to FY20 reflects Biocentric Technologies R2 Activity focus to reduce scope in
decision support/uncertainty analysis for operational environments, and increase scope in providing solutions for
Naval needs based upon bio-inspired systems.
Title: ENVIRONMENTAL QUALITY
Description: Environmental Quality technologies enable sustained world-wide Navy operations in compliance
with all local, state, regional, national and international laws, regulations and agreements.

2.574 2.764 2.672 0.000 2.672
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FY 2019 Plans:
- Development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems
for Navy platforms.

- Development of advanced environmentally sound technologies for shipboard waste treatment and pollution
abatement systems.

- Conduct field evaluation of prototype robotic Hull BUG to identify gaps needed to refine and advance the
technology for reduced drag, and significant fuel savings.
FY 2020 Base Plans:
- Ongoing development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating
systems for Navy platforms.

- Ongoing development of advanced environmentally sound technologies for shipboard waste treatment and
pollution abatement systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: HUMAN FACTORS AND ORGANIZATIONAL DESIGN
Description: Applied research to improve system interface designs and human-level decision support in Naval
contexts. Research areas include human-machine teaming, social networks and computational social science,
and command decision making.

FY 2019 Plans:
HUMAN COMPUTER INTERACTION/VISUALIZATION:  Conduct research on audio-visual cue integration for
360-degree periscope displays by utilizing eye-tracking, sleep studies and traditional behavioral measures to
characterize human performance on periscope-related tasks under a variety of physiological conditions.

5.161 5.777 5.745 0.000 5.745
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COMMAND DECISION MAKING (CDM):  Development of task management algorithms applicable to agile
supervisory control of teams involving human and autonomous agents. Research the development of an
information infrastructure that is operational context sensitive to allow the dynamic prioritization of date based
on its anticipated information value and mission criticality. Study building proactive decision support tools for
Command and Control. Investigate Navigating in Uncertainty.

SOCIAL NETWORK ANALYSIS:  Initiate development of warfighting experiments for information environment
assessment, civil-military communications (public affairs), information operations and psychological operations.
FY 2020 Base Plans:
Human-Machine Teaming: Applied research on system interface designs and human-machine interaction
methodologies that enable or enhance Warfighter performance and human-machine teaming. Focus areas
include: (i) Physiological monitoring and cognitive state estimation; (ii) Psychoacoustics and audio-visual scene
interpretation; and (iii) Rapid interface design evaluation.

Social Networks and Computational Social Science: Applied research in information environment assessment,
civil-military communications (public affairs) information operation, and psychological operations. This research
addresses problems of countering influence operations, dealing with polarized audiences, and mitigation of
social hysteria propagation in online and real-world information campaigns. These efforts include gamification to
provide principles and foundational frameworks for development of training and exercises, including operating in
contested information environments.

Command Decision Making: Applied research in decision aid algorithms and human interfaces for command
and control processes, to include alerting command staff when mission re-planning is required. Research
technologies to capture and share practical knowledge that is learned on the job and effectively share with
peers as a supplement to formal training. Conduct applied research for the development of supervised learning
algorithms that capture mission planning workflow for a range of missions.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: MEDICAL TECHNOLOGIES 6.462 5.839 5.771 0.000 5.771
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Description: Applied research in reducing operational health threats and enhancement of human performance;
development of point-of-injury medical equipment, diagnostic capabilities and treatments; technologies to
improve Warfighter safety and to enhance personnel performance under adverse conditions. To prevent
duplication of effort, research is coordinated with other Services through the Armed Services Biomedical
Research Evaluation and Management (ASBREM) Committee.

FY 2019 Plans:
UNDERSEA MEDICINE:
Conduct efforts to reduce operational injuries. Study Decompression Sickness (DCS) and Arterial Gas Embolism
(AGE), to include novel approaches to the prevention, detection and treatment of DCS/AGE, particularly by
non-recompressive methods. Investigate the development of prophylactic agents preventing hyperbaric oxygen
toxicity. Prolonged exposure to hyperbaric oxygen can be toxic to lungs, nervous system and eyes. Study the
optimization of diver and submariner health and performance when exposed to a variety of environmental
and unique stressors (heat and cold, prolonged deployments, effects of altered diurnal rhythms, non-standard
breathing gases, lack of sunlight, etc). Explore novel pharmaceutical interventions for hyperbaric oxygen toxicity.
Continue research on improving performance in extreme environments including integrated diving helmet audio-
visual displays; human-machine symbiosis; nutrition, hydration and gut microbiome studies; and genomics/
metabolomic approaches.

REGENERATIVE MEDICINE:
Continue the program with the Armed Forces Institute for Regenerative Medicine (AFIRM).

NOISE INDUCED HEARING LOSS (NIHL):
Conduct research to reduce noise at the source, i.e. jet engine quieting and flight deck noise reduction. Study
the
biomedical effects of underwater sound as military divers must operate safely and effectively in potentially
complex
underwater sound fields. Mitigate the impact of exposure to stressful combat environments prior to deployment
through
"stress inoculation". Study the incidence, susceptibility, and mitigation strategies of NIHL and tinnitus. Research
the
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prevention, treatment and reversal of NIHL and tinnitus. Investigate the improvement of personal protective
equipment
technology. Continue Jet Noise Reduction Project to utilize analytical modeling and simulation tools anchored by
experiment to develop and assess solutions enabling mitigation of jet induced noise from high performance
tactical aircraft.
FY 2020 Base Plans:
Undersea Medicine and Performance: Applied research efforts include: Integrated diving helmet audio-visual
displays; and Pharmacological agents and technologies to mitigate decompression sickness and oxygen toxicity.

Sensory Neuroscience and Whole-body Physiology: Applied research to improve personal protective equipment
and monitoring systems in order to mitigate biomedical effects of exposure to high-levels of acoustic pressure or
electromagnetic energy.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: HUMAN RESEARCH PROTECTION PROGRAM  (HRPP)
Description: Part 46 of Title 45, Code of Federal Regulations (CFR), Protection of Human Subjects (henceforth:
"Common Rule") is codified in the Department of Defense (DoD) as 32 CFR 219, and implemented through
DoD Instruction 3216.02, which is the policy that must be followed for human subjects research conducted,
supported, or otherwise subject to regulation by any federal department or agency. The Secretary of the Navy
Instruction SECNAVINST 3900.39E identifies the Chief of Naval Research (CNR) as providing support and
expertise for human research protection in the systems commands, operational forces, training commands
and DON-supported non-DoD institutions. The HRPP program satisfies the aforementioned regulations and
policies by: 1) ensuring that research involving human subjects complies with Federal, DoD, and DON research
protection requirements; and 2) providing education programs in human research ethics to all levels of staff
involved in the review, approval, conduct, management, or support of DON research involving human subjects.

FY 2019 Plans:
Implement the DON Human Research Protection Program (HRPP) in the Navy's Systems Commands,
operational forces, training commands, and DON-supported research involving human subjects performed

0.000 2.685 2.705 0.000 2.705
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by non-DoD institutions, and enforce regulatory compliance in human subjects research conducted and
supported by the DON. Specific tasks include: DON-wide training for the revised Common Rule at 45 Code of
Federal Regulations Part 46 Subpart A, develop new Human Research Protection Programs for 3 non-medical
commands, and create non-medical DON human research protection community of excellence network
FY 2020 Base Plans:
Execute DON HRPP Management Plan; provide day-to-day oversight of DON HRPP activities; conduct periodic
site inspections and assist visits; conduct training for Exempt Determination Officials, conduct Component and
Headquarters-level review of DON-supported human subjects research; provide subject matter expertise and
guidance on all DON-supported research involving human subjects; implement revisions to Standard Operating
Procedures in light of revisions to the Common Rule and SECNAVINST 3900.39E; and provide DON input to
USD(R&E) and other DoD policy guidance impacting DON human research-related efforts.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 reflects the realignment of resources from PE: 0603671N
(U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program
(HRPP) back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research
Protection Program (HRPP) R2 Activity.
Title: THE OFFICE OF NAVAL RESEARCH GLOBAL
Description: Supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external
facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections
between the international research and development community, Naval fleet/forces, DOD, other US Government
agencies and international partners.

Science Advisors (SA):  This effort ensures that the operational Naval fleet/force help shape the DON investment
in science and technology (S&T), develops teaming relationships to rapidly prototype, experiment, demonstrate
and transition technology, supports development of technology-based capability options for Naval forces, and
enables warfighting innovations based on technical and conceptual possibilities. The SA Program also informs
capability-based war games using current and future technology to identify future capability strengths and
shortfalls that assist in shaping the DON investment strategy. The ONR Global SA Program enables continuous

12.737 19.760 19.733 0.000 19.733
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communication and collaboration between the warfighters, the Naval Research & Development Enterprise, and
strategic development commands.

INTERNATIONAL SCIENCE: The ONR Global mission is also accomplished through PhD-level scientists
located in Asia, Europe and South America, providing coverage in these regions as well as Africa, Australia/
New Zealand and the Middle East. ONR Global scientists actively search the globe for emerging scientific
research and promising technologies, collaborating with international organizations and researchers through
liaison visits and grants in innovative applied research. The direct impact of this investment is to leverage
international research during increasingly dynamic global interdependence and improve the ability to solve
DON S&T challenges through shared knowledge and technologies with partners. In addition, this investment
builds global S&T awareness to reduce the risk of potential technological surprise, and supports theater security
cooperation goals to sustain cooperative relationships with an expanding set of international partners.

INTERNATIONAL ENGAGEMENT: ONR Global also supports international engagement with partner nations
through the development and maintenance of bilateral and multilateral relationships, international agreements,
and other activities that promote RDT&E collaboration and interoperability.

FY 2019 Plans:
ONR Global will support 28 PhD level scientists, in seven overseas offices, continuing to engage with
international scientists and engineers through liaison visits to research institutions and continue actively fostering
international collaboration by awarding research grants.
FY 2020 Base Plans:
- Support all Science Advisor program efforts across Fleet and Forces Commands; objectively assess placement
of current Science Advisors and requests for additional support in terms of impact to the Fleet and S&T return on
investment.
-Support PhD-level scientists, in seven overseas offices, continuing to engage with international scientists and
engineers through liaison visits to research institutions and continue actively fostering international collaboration
by awarding research grants.
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- Support international engagement with ten partner nations, three multi-lateral groups, and support to the
Northern Atlantic Treaty Organization (NATO), in order to increase collective Naval capability, capacity, and
interoperability.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: TRAINING TECHNOLOGIES
Description: Applied research to enhance the Navy's ability to "train as they fight" in classroom settings,
simulated environments, and during deployment to operate effectively in complex, high stress, information-rich,
and ambiguous environments of modern warfare. Improved efficiency and cost-effectiveness is achieved by
applying operations research, modeling and simulation, and instructional, cognitive, and computer sciences to
the development, delivery, evaluation, and execution of training and education. To prevent duplication of effort,
research is coordinated with other Services via the Human Systems Community of Interest.

FY 2019 Plans:
COGNITIVE SCIENCE OF LEARNING:
Conduct research and associated efforts to assess advanced gaming technology for enhanced training.
Conduct experiments to validate automated performance assessment and after action reviews. Development
a systematic program of applied research addressing unanswered questions regarding effective instructional
strategies in artificially intelligent tutoring. Conduct research the neurobiology of learning including integration of
the role of white matter. Develop games that incorporate Artificial Intelligence (AI) techniques to teach complex
warfighter skills decision-making and problem solving. Continue work to develop optimal training strategies
for intelligent jobs on mobile devices (e.g., IPad) and immersive environments for training interpersonal and
leadership skills. Work to design and conduct experiment to assess training effectiveness of intelligent tutor
for training ship handling skills.  Efforts to design features and develop novel psychometric approaches to
assess human performance in medical/military simulations and simulators. Conduct field studies and user tests
evaluating new features and job aiding tools. Continue research in computational neuron-models in the design
of training systems. Conduct ongoing efforts to develop skill decay models for psychomotor, perceptual, and
cognitive skills and refresher training strategies. Work to create intelligent avatars to interact with learners from
different cultural, linguistic backgrounds, and preferences. Continue design scenarios generators that produce

4.959 4.918 4.888 0.000 4.888
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integrated (e.g.,individual and collective) training. Development of computational model for learning theory to
drive design of instruction and continue research on individual differences.

ENHANCING WARFIGHTER COGNITIVE CAPABILITY:
Conduct research to understand the structural relations among the latent variables of short-term memory,
working memory, executive attentional control, and fluid intelligence. Work to assess the improvement in
recruit classification provided by the addition of measures of fluid intelligence and working memory. Efforts to
understand the role of intrinsic motivation in facilitating the transfer of working memory training to other cognitive
capabilities. Continue the study the efficacy of game-based brain training using hand-held (fieldable) hardware
platforms. Conduct work to determine the relationship between induced gains in fluid intelligence and cognitive
adaptability and agility, considered from the perspective of military decision-making. Develop multi-agent based
architectures for modeling human behavior, improve techniques for human cognitive and behavioral modeling,
and create highly realistic simulated teammates.

COMPUTATIONAL MODELS OF HUMAN BEHAVIOR:
Research game based training to more effectively enable better warfighter understanding of languages and
cultures to enhance their regional expertise.  Development of software tools to facilitate building natural
language tutorial dialogs for artificially intelligent tutoring.  Continue integration of cognitive and neuron-
computational models of human learning.
FY 2020 Base Plans:
Technologies for Naval Training: Applied research to augment training, skill maintenance, and evaluation
through gaming, and learning theory. Research includes developing effective instructional strategies in intelligent
tutors and conducting evaluation of intelligent job aids. Develop computational models of skill decay for
psychomotor, perceptual, and cognitive skills, and refresher training strategies.

Advanced Integrated Maritime Mission Modeling: Applied research in the development of live, virtual, and
constructive training and experimentation technologies. Efforts will include developing tools for training in denied
and degraded electromagnetic environments and in extreme weather environments.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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There is no significant change from FY 2019 to FY 2020.
Accomplishments/Planned Programs Subtotals 48.606 58.882 63.825 0.000 63.825

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
As discussed in Section A, there are a significant number of varied efforts within this PE. Each effort is measured against both technical and financial milestones. Each
program effort and its projects are reviewed in depth for technical and transition performance against established goals. The Program Managers conduct routine site
visits to performing organizations to assess programmatic and technical progress and most projects conduct an annual or biannual review by an independent board of
visitors who assess the level and quality of the Science and Technology (S&T) basis for the project.

Volume 1 - 152

 

 

 

 



UNCLASSIFIED

PE 0602236N: Warfighter Sustainment Applied Res UNCLASSIFIED
Navy Page 17 of 17 R-1 Line #8

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602236N / Warfighter Sustainment
Applied Res

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 0.000 6.900 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 6.900

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: N/A
FY 2019 Plans: Research into social networks and the impact of novel technologies on human behavior in crisis
and collaborative contexts.

0.000 2.400

Congressional Add: Warfighter Safety and Performance
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct research to include: continued studies on decompression sickness, oxygen toxicity,
optimization of diver performance, and assessment of the impact of thermal stress on operational performance.

0.000 4.500

Congressional Adds Subtotals 0.000 6.900

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Total Program Element 0.000 83.640 76.497 83.497 -   83.497 83.259 86.875 91.575 93.272 Continuing Continuing

0000: Electromagnetic Systems
Applied Research

0.000 77.846 76.497 83.497 -   83.497 83.259 86.875 91.575 93.272 Continuing Continuing

9999: Congressional Adds 0.000 5.794 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 5.794

A. Mission Description and Budget Item Justification
The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters
Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.
These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the
warfighting domains.

The Electromagnetic Systems Applied Research Program addresses technology needs associated with Naval platforms for new capabilities in Electro-Optic and Infrared
(EO/IR) Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program
supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution.
This program directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans. Activities and efforts within this Program
have attributes that focus on enhancing the affordability of warfighting systems. The program also provides for technology efforts to maintain proactive connectivity and
collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 79.598 83.800 81.815 -   81.815
Current President's Budget 83.640 76.497 83.497 -   83.497
Total Adjustments 4.042 -7.303 1.682 -   1.682

• Congressional General Reductions -   -0.126
• Congressional Directed Reductions -   -7.177
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.856 0.000
• Program Adjustments 0.000 0.000 1.682 -   1.682
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• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
• Congressional General Reductions
Adjustments

-0.101 -   -   -   -  

• Congressional Add Adjustments 6.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 5.794 0.000
Congressional Add Subtotals for Project: 9999 5.794 0.000

Congressional Add Totals for all Projects 5.794 0.000

Change Summary Explanation
The program increase supports increased investment in specialized signal processing engines to leverage machine learning algorithms for improved electronic
support (ES) and electronic attack (EA) capabilities.

Technical: Not applicable.

Schedule: Not applicable.
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Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602271N / Electromagnetic Systems
Applied Research

Project (Number/Name)
0000 / Electromagnetic Systems Applied
Research

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: Electromagnetic Systems
Applied Research

0.000 77.846 76.497 83.497 -   83.497 83.259 86.875 91.575 93.272 Continuing Continuing

A. Mission Description and Budget Item Justification
This project addresses technology opportunities associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation,
Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics.  The project supports development of technologies to enable capabilities in
Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution.  This project directly supports the Department of Defense Joint
Warfighter Plan and the Defense Technology Area Plans.  Activities and efforts within this program have attributes that focus on enhancing the affordability of warfighting
systems.  The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and
Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: ELECTRONIC WARFARE TECHNOLOGY
Description: The overarching objective of this activity is to develop technologies that enable the development
of affordable, effective and robust Electronic Warfare (EW) systems across the entire Electromagnetic Spectrum
(EMS) that will increase the operational effectiveness and survivability of U.S. Naval units.  Emphasis is placed
on passive sensors and active and passive Countermeasure (CM) systems that exploit and counter a broad
range of electromagnetic threats. The focus is on maintaining near perfect, real-time knowledge of the enemy;
countering the threat of missiles against deployed Naval forces; precision identification and location of threat
emitters; and development of technologies that have broad application across multiple disciplines within the EW
mission area. This activity also includes developments to protect these technologies from external interference,
and modeling and simulation required to support the development of these technologies. Also included is
technology development in support of the Integrated Distributed Electronic Warfare System (IDEWS) concept.
The current objectives are:

- EW Radio Frequency (RF) Technology: Develop and demonstrate technologies in the RF spectrum (covering
frequencies from kilohertz to terahertz) that include developments in detection, signal processing and passive/
active techniques for wideband Electronic Attack (EA), Electronic Protection (EP) and the Electronic Support
(ES) mission areas.

42.256 38.906 43.534 0.000 43.534
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R-1 Program Element (Number/Name)
PE 0602271N / Electromagnetic Systems
Applied Research

Project (Number/Name)
0000 / Electromagnetic Systems Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

- EW Electro-Optic/Infrared (EO/IR) Technology: Develop and demonstrate technologies in the EO/IR spectral
domain (extending from the ultraviolet to the far infrared spectral bands) that include advances in multispectral
sensors, multiband sources, beam forming/steering, and signal processing and transmission.

- EW Integrated and Networked Technology: Develop and demonstrate technologies that will enable an
increased situational awareness and response across the electromagnetic spectrum (EMS) with broad spatial
coverage using all available EW assets to provide coordinated, adaptive and networked EW sensing, protection
and attack.

- Advanced EW Enabling Technologies: Develop classified advanced electronic warfare technology in support of
current and predicted capability requirements.

- Electromagnetic Maneuver Warfare Command & Control (EMC2) (FY16-FY20): Enable a battle group to work
cooperatively in the EM Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO),
Communications (Comms) and Radar performance. EMC2 will build upon the Resource Allocation Manager
(RAM) that was previously developed for single multifunction systems under the InTop program to optimize
spectrum and functional use across a platform and an entire battle group.

FY 2019 Plans:
Electromagnetic Warfare:
The research being conducted is very diverse and includes efforts in both Radio Frequency (RF)
countermeasures and Electro-Optic and Infrared (EO/IR) Countermeasure including both detection and defeat.
Technology developments to provide capabilities indigenous to small UASs are a significant focus.  Technology
developments being addressed include the development of new optical lens technologies based on Gradient
Indexed (GRIN) optics. This latter technology when coupled with another ongoing effort in multidimensional
optics show significant promise for greatly reducing the weight of highly capable optical systems.
RF efforts include work in developing engineered high transmit to receiver materials for significant improvements
in isolation.  Efforts in devising means to degrade, disable or defeat operational communications networks is
yielding promising results.  Work is ongoing to expand Electronic Warfare (EW) jamming capabilities at high
power levels covering previously unaddressed frequency bands with significant operational impact.  Cognitive
electronic attack approaches in both the communications bands and radar bands are ongoing to address the
need to address and defeat unidentified RF pop-up threats.  Interesting results have been obtained in ongoing
research in metamaterials in the RF domain.  There is a renewed focus on devising techniques to discover new
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R-1 Program Element (Number/Name)
PE 0602271N / Electromagnetic Systems
Applied Research

Project (Number/Name)
0000 / Electromagnetic Systems Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

methods of detecting, identifying, and cataloging threat emissions and also schemes to apply countermeasures
using micro jamming constellations

Continue research in the areas of improved threat warning systems; Electronic Warfare Support (ES); decoys
and countermeasures against weapon tracking and guidance systems; Electronic Attack (EA) against adversary
Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR);
and Electronic Protection (EP) of our own weapons and C4ISR from intentional and unintentional interference
to control the Electromagnetic Spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum
while ensuring its use by friendly forces.
FY 2020 Base Plans:
Reinvigorate investments in fundamental component technologies that drive performance of electronic warfare
system across the range of functions from sensor, signal processing, decision and collaboration software and
response.    Develop advanced antenna solutions to enable Simultaneous Transmit And Receive (STAR) with
high directivity.  Innovate new Radio-Frequency (RF) amplifier technology to deliver high power, broadband
devices that extend into the millimeter-Wave in small form factors.  Leverage emerging compute architectures
and advanced algorithms to provide signal processing solutions for operating coherent, distributed arrays
in complex electromagnetic environments.  Develop deep learning methods for improved electronic warfare
functions in the signal processing chain.  Apply machine learning techniques to surface self-defense systems.
Develop counter-measure solutions to optical sensors including non-mechanical beam steering and laser
technologies to increase the effectiveness of Electro-Optic/Infrared (EO/IR) countermeasures in addition to
passive obscurant technology.  Improve modeling of sensor systems to provide integrated capability across
optical and RF domain.  Develop test technology for affordable fielding of cognitive, collaborative Electronic
warfare (EW) effector systems.

Electromagnetic Warfare: The RF domain research includes discovery of communications networks and
mechanisms for their disruption and defeat.  Selected examples of research include discovery of parameters to
identify functional characteristics of emerging radar system, advanced algorithms to specifically identify modern
radar sources, using micro-jammers in a phased array configuration, exploiting optical emission characteristics,
and development of a novel deep reinforcement learning and Q-network software framework to develop and
refine control policies for participating offensive and defensive agents.
FY 2020 OCO Plans:
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PE 0602271N / Electromagnetic Systems
Applied Research

Project (Number/Name)
0000 / Electromagnetic Systems Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 reflects increased investment in specialized signal processing engines
to leverage machine learning algorithms for improved electronic support (ES) and electronic attack (EA)
capabilities.
Title: EO/IR SENSOR TECHNOLOGIES
Description: The overarching objective is to develop technologies that enable the development of affordable,
wide area, persistent surveillance optical architectures, day/night/adverse weather, adaptable, multi-mission
sensor technology comprised of optical sources, detectors, and signal processing components for search,
detect, track, classify, Identify (ID), intent determination, and targeting applications and includes developments
to protect these technologies from external interference. Also included are modeling and simulation required
to support the development of these technologies. Efforts will also include the development of optical Radio-
Frequency (RF) components, infrared technologies including lasers and focal plane arrays using narrow
bandgap semiconductors. The current specific objectives are:

- Optically Based Terahertz (THz) and Millimeter Wave (MMW) Distributed Aperture Systems: Develop optically
based terahertz (THz) and millimeter wave distributed aperture systems for imaging through clouds, fog, haze
and dust on air platforms.

- Wide Area Optical Architectures: Develop wide area optical architectures for persistent surveillance for severely
size constrained airborne applications.

- Hyperspectral sensors and processing: Develop visible, shortwave Infrared (IR), mid-wave IR, and long-wave
IR hyperspectral sensors, along with processing algorithms to detect anomalies and targets.

- Coherent Laser Radar (LADAR): Develop and improve components for LADAR applications including fiber
lasers, coherent focal planes, and advanced processing.

- Autonomous and Networked sensing: Develop algorithms and processing that supports autonomous sensing
for Unmanned Autonomous Vehicles (UAV) platforms and that supports networked sensing over multiple
sensors and/or sensor platforms.

7.078 7.102 7.141 0.000 7.141
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FY 2018 FY 2019

FY 2020
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FY 2020
OCO

FY 2020
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FY 2019 Plans:
Electromagnetic Warfare:
A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically
scanned mechanism is under development.  This technology if successful will eliminate the multiple laser
ball systems currently required to accomplish this same requirement at lower SWAP.  Active work is also
being focused on developing capabilities for high resolution, wide field of view sensors for modest sized UAS
platforms.  A promising development using holographic-based optical phase conjugation to provide a wide field
of view Electro-Optic and Infrared (EO/IR) countermeasures to detect, track and/or jam imaging sensors.  An
effort is expanding the state of the art in a Short-Wave Infrared (SWIR) multispectral LIDAR system capable
of simultaneous 4D (x,y,z,?) spatial-spectral information for imaging and spectral discrimination through
obscurations to provide improved battlespace awareness through a revolutionary multi-functional electro-optical
system for intelligence, surveillance, reconnaissance, target detection and classification.

Continue electronics research efforts and thrusts on new concepts, components, techniques, and subsystems
for the generation, and transmission of UV, visible, and infrared radiation to support current and future Navy and
DoD needs.

Continue Materials and Chemistry focused research and thrusts on advanced fabrication methods to develop
micro-retro-reflectors operating in short wavelength Infrared (IR) systems.  This study is directed to develop
unique spectral bar codes. Major accomplishments include development of high refractive index glass
composition

Conduct ongoing research in optical components and infrared technologies including lasers and focal plane
arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust;
persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and
autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.
FY 2020 Base Plans:
Conduct applied research in optical components, infrared technologies and signal processing for the purpose
of affordable, wide area, persistent surveillance and targeting applications in all weather conditions.  Specific
areas of research include: novel optical architectures for affordable persistent surveillance to support search,
detection, classification, identification and targeting functions; development of laser and passive mmW detectors
for imaging through degraded visual environments (e.g., clouds, fog, haze and dust); low size, weight, and power
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

hyper-spectral sensors for severely size and power constrained airborne applications; development of automatic
algorithms for autonomously detecting and recognizing anomalies and targets using networked sensors and/or
sensor platforms; novel techniques for Electro-Optic/Infrared (EO/IR) countermeasures to detect, track and/or
jam sensors.

Electronics:  Create and explore new concepts, components, techniques, and subsystems for the generation,
and transmission of Ultra-Violet (UV), visible, and infrared radiation to support current and future Navy and DoD
needs.

Electromagnetic Warfare: Work is ongoing to address the critical deficiency with respect to operations in
brownout conditions.  IR and terahertz technologies are being modified and integrated with the expectations
that combining these two technologies an effective solution can be obtained.  Bistatic radar and imaging
technology is being developed to extend surveillance capabilities and passively engage targets.  A unique
approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned
mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems
currently required to accomplish this same requirement at lower Size, Weight and Power (SWAP).  Active work
is also being focused on developing capabilities for high resolution, wide field of view sensors on modest sized
Unmanned Autonomous Systems (UAS) platforms.

Materials and Chemistry: Advanced fabrication methods to develop micro-retro-reflectors operating in short
wavelength IR systems.  This study is directed to develop unique spectral bar codes. Major accomplishments
include development of high refractive index glass composition.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: NAVIGATION TECHNOLOGY
Description: The overarching objective of this activity is to develop technologies that enable the development of
affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using the Global Positioning
System (GPS), non-GPS navigation devices, and atomic clocks.  This project will increase the operational
effectiveness of U.S. Naval units.  Emphasis is placed on GPS Anti-Jam (AJ) Technology; Precision Time and

6.120 6.110 7.827 0.000 7.827
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Time Transfer Technology; and Non-GPS Navigation Technology (Inertial aviation system, bathymetry, gravity
and magnetic navigation). The focus is on the mitigation of GPS electronic threats, the development of atomic
clocks that possess unique long-term stability and precision, and the development of compact, low-cost Inertial
Navigation Systems (INS).

The following are non-inclusive examples of plans for projects funded in this activity.

FY 2019 Plans:
Continue applied research in position, navigation and timing. This research aims to develop techniques and
technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment
included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-Jam (AJ)
Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the
presence of electronic threats and anti-spoofer/AJ processors for the purpose of providing precision navigation
capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term
stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-
derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial
navigation systems for the purpose of providing an alternative means of providing precision navigation, a
correlation navigation technique using earth maps of high precision, for those Naval platforms which may not
have GPS navigation capabilities and/or loss of GPS signals.
FY 2020 Base Plans:
Conduct applied research in position, navigation and timing.  This research aims to develop techniques and
technology to provide assured, cost-effective, and mission relevant PNT to the warfighter.  Areas of investment
included robust GPS, non-GPS navigation aids, and assured timekeeping.  Specifically, GPS Anti-Jam Antennas
and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence
of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation
capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term
stability and precision for the purpose of providing GPS-independent precision time and transferring Coordinated
Universal Time (UTC) as maintained at the United States Naval Observatory (USNO) time via alternative
electromagnetic links for the purpose of providing GPS-independent precision time; and Inertial navigation
systems for the purpose of providing an alternative means of providing precision navigation, a correlation
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navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS
navigation capabilities and/or loss of GPS signals.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The Increase from FY 2019 to FY 2020 in the Navigation Technology thrust is due to the requirement for
expanded investment in quantum based Position, Navigation and Timing (PNT) sensors.
Title: SOLID STATE ELECTRONICS
Description: The overarching objective of this activity is to develop higher performance components and
subsystems for all classes of military Radio-Frequency (RF) systems that are based on solid state physics
phenomena and are enabled by improved understanding of these phenomena, new circuit design concepts
and devices, and improvements in the properties of electronic materials. An important subclass are the Very
High Frequency (VHF), Ultra-High Frequency (UHF), Microwave (MW), and Millimeter Wave (MMW) power
amplifiers for Navy all-weather radar, surveillance, reconnaissance, electronic attack, communications, and
smart weapon systems. Another subclass are the analog and high speed, mixed signal components that
connect the electromagnetic signal environment into and out of digitally realized, specific function systems.
These improved components are based on both silicon (Si) and compound semiconductors (especially the
wide bandgap materials and narrow bandgap materials), low and high temperature superconductors, novel
nanometer scale structures and materials. Components addressed by this activity emphasize the MMW and
Submillimeter Wave (SMMW) regions with an increasing emphasis on devices capable of operating in the range
from 50 Gigahertz (GHz) to 10 terahertz (THz). The functionality of the technology developed cannot be obtained
through Commercial-Off-The-Shelf (COTS) as a result of the simultaneous requirements placed on power,
frequency, linearity, operational and instantaneous bandwidth, weight, and size. Effort will involve understanding
the properties of engineered semiconductors as they apply to quantum information science and technology. This
activity also includes Anti-Tamper development of innovative techniques and technologies to deter the reverse
engineering and exploitation of our military's critical technology and critical program information in order to
impede technology transfer and alteration of system capability and prevent the development of countermeasures
to U.S. systems.

FY 2019 Plans:
Electronics:

11.040 12.920 13.520 0.000 13.520
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Explore and develop electronic materials, devices, components, and circuits in the frequency range of ~ 1 MHz
to ~ 10 THz that provide system performance edge compared to COTS-based solid state electronics to ensure
supremacy of future radar, EW, communications, sensor, and intelligence systems.

Continue ongoing research efforts in the areas of solid state transistors and devices for high frequency analog
and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and
power applications; superconducting and other technologies which are designed to deliver software defined,
wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready
packaging and demonstrate the ability of these components to deliver superior functionality in conventional
system contexts, including, but not limited to, SATCOM, Surveillance EW, Signal Intelligence (SIGINT), and
communications; electronics and photonics technology that provides for the control, reception, transmission
and processing of signals; and Anti-Tamper: develop a undetectable, robust, low/no power, low cost set of
technologies that can be deployed in many different systems from many different vendors for the purpose of
protecting critical technology and critical program information contained in U.S. military systems from tampering
and reverse engineering.
FY 2020 Base Plans:
Electronics: Ongoing development of electronic materials, devices, components, and circuits in the frequency
range of ~ 1 Megahertz to ~ 10 Terahertz that provide system performance edge compared to current state of
the art solid state electronics to ensure supremacy of future radar, Electronic Warfare (EW), communications,
sensor, and intelligence systems.   Continue ongoing research efforts in the areas of solid state transistors and
devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave,
millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed
to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies,
in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior
functionality in conventional system contexts, including, but not limited to, Satellite Communications (SATCOM),
Surveillance Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and
photonics technology that provides for the control, reception, transmission and processing of signals. Explore
and develop new materials, devices, components, and circuits that apply quantum phenomena of entanglement,
superposition and/or wave function correlation for performance not achievable by classical methods.
FY 2020 OCO Plans:
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020
Title: SURVEILLANCE TECHNOLOGY
Description: The overarching objective of this activity is to develop advanced sensor and sensor processing
systems for continuous, high volume, theater-wide air and surface surveillance, battle group surveillance,
real time reconnaissance and ship defense. Major technology goals include long-range target detection and
discrimination, target Identification (ID) and fire control quality target tracking in adverse weather, background
clutter and electronic countermeasure environments and includes modeling and simulation required to support
the development of these technologies. The current specific objectives are:

- Radar Architectures, Sensors, and Software which Address Ballistic Missile and Littoral Requirement Shortfalls:
Develop radar architectures, sensors, and software which address Ballistic Missile and Littoral requirement
shortfalls including: sensitivity; clutter rejection; and flexible energy management.

- Algorithms, Sensor Hardware, and Signal Processing Techniques for Automated Radar Based Contact
Mensuration and Feature Extraction: Develop algorithms, sensor hardware, and signal processing techniques for
automated radar based contact mensuration and feature extraction in support of asymmetric threat classification
and persistent surveillance and to address naval radar performance shortfalls caused by: man-made jamming
and Electronic Counter Measures (ECM), unfavorable maritime conditions, and atmospheric and ionosphere
propagation effects.

- Software and Hardware for a Multi-Platform, Multi-Sensor Surveillance System: Develop software, and
hardware for a multi-platform, multi-sensor surveillance system for extended situational awareness of the
battlespace.

- Small Unmanned autonomous Vehicles (UAV) Collision Avoidance/Autonomy Technology: Develop small UAV
collision avoidance/autonomy technology.

FY 2019 Plans:
Electromagnetic Warfare:

8.998 9.093 9.085 0.000 9.085
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Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal
processing techniques to bi-statically detect surface vessels by sensing reflected ubiquitous transmissions
and for the detection and discrimination of small UAS in a clutter filled environment.  Additionally, technology
development to enable full spectrum battlespace awareness through an ultra-wideband aperture for
simultaneously 360-degree beamforming and low-profile ultra-low cross-polarization ultra-wide-band apertures to
provide resilient electronic protection for Naval platforms.

Continue applied research in sensors, networking and communication connectivity for the purpose of developing
an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance
sensors providing real-time tracking, identification, and engagement information with persistent wide area
awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna
apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and
automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated
signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network
Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking,
and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop
methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to Radio Frequency (RF)
sensors and networks.
FY 2020 Base Plans:
Electromagnetic Warfare: Efforts in this area are expanding the surveillance of adversary platforms by
developing advanced signal processing techniques to bistatically detect surface vessels by sensing reflected
ubiquitous transmissions and for the detection and discrimination of small Unmanned Autonomous Systems
(UAS) in a clutter filled environment. Additionally, technology development to enable full spectrum battlespace
awareness through an ultra-wideband aperture for simultaneously 360 degree beamforming and low-profile ultra-
low cross-polarization ultra-wide-band apertures to provide resilient electronic protection for Naval platforms.
Conduct applied research in sensors, networking and communication connectivity for the purpose of developing
an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance
sensors providing real-time tracking, identification, and engagement information with persistent wide area
awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna
apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and
automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated
signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network
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Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking,
and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop
methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to RF sensors and networks.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: VACUUM ELECTRONICS POWER AMPLIFIERS
Description: The overarching objective of this activity is to develop Millimeter Wave (MMW) and sub-
MMW power amplifiers for use in Naval all-weather radar, surveillance, reconnaissance, electronic attack,
and communications systems.  The technology developed cannot, for the most part, be obtained through
Commercial Off The Shelf (COTS) as a result of the simultaneous requirements placed on power, frequency,
bandwidth, weight, and size.  Responding to strong interests from the various user communities, efforts are
focused on the development of technologies for high-data-rate communications, electronic warfare and high-
power radar applications at MMW and upper-MMW regime.  The emphasis is placed on achieving high power
at high frequency in a compact form factor.  Technologies include utilization of spatially distributed electron
beams in amplifiers, such as sheet electron beams and multiple-beams, and creation of simulation based design
methodologies based on physics-based and geometry driven design codes.

The current specific objectives are:

- High Power Millimeter and Upper Millimeter Wave Amplifiers: Develop science and technology for high power
millimeter and upper millimeter wave amplifiers including high current density diamond cathodes, sheet and
multiple electron beam formation and mode suppression techniques in overmoded structures.

- Lithographic Fabrication Techniques: Develop lithographic fabrication techniques for upper-millimeter wave
amplifiers.

- Accurate and Computationally Effective Device-Specific Multi-Dimensional Models for Electron Beams:
Develop accurate and computationally effective device-specific multi-dimensional models for electron beam

2.354 2.366 2.390 0.000 2.390
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generation, large-signal and stability analysis to simulate device performance and improve the device
characteristics.

FY 2019 Plans:
Electronics

Explore and develop electron beam physics, beam-wave interaction structures, microfabrication techniques,
Radio Frequency (RF) materials, and physics-based modeling to produce designs and prototypes of compact,
efficient, broadband, linear, high power devices operating at mmW & sub-mmW frequencies.

Continue ongoing vacuum electronics efforts and increase investment in research associated with the
exploration and development of electron beam physics, beam-wave interaction structures, microfabrication
techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient,
broadband, linear, high power devices operating at Millimeter Wave (MMW) & sub-MMW frequencies.
FY 2020 Base Plans:
Electronics:  Exploratory and develop electron beam physics, beam-wave interaction structures, microfabrication
techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient,
broadband, linear, high power devices operating at mmW & sub-mmW frequencies.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 77.846 76.497 83.497 0.000 83.497

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

Volume 1 - 169

 

 

 

 



UNCLASSIFIED

PE 0602271N: Electromagnetic Systems Applied Research UNCLASSIFIED
Navy Page 16 of 17 R-1 Line #9

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602271N / Electromagnetic Systems
Applied Research

Project (Number/Name)
0000 / Electromagnetic Systems Applied
Research

E. Performance Metrics
This PE supports the development of technologies that address technology needs associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance,
Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies
to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. Each PE Activity has unique goals and
metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient improvement in component or system
capability such that the 6.2 applied research projects meet the need of, or produce a demand for, inclusion in advanced technology that may lead to incorporation into
acquisition programs or industry products available to acquisition programs.

Specific examples of metrics under this PE include:

- Provide a secure, over the horizon, on-the- move capability to communicate with higher headquarters at a data rate of 256-512 Kbps at a cost of $75,000.
- Provide an array configuration suitable for installation on aircraft that will support Tactical Common Data Link (TCDL) data rates of 10.7 and 45 Mbps at greater than
150 nautical mile range.
- Develop prototype Ku band phased array apertures in a form factor suitable for installation on the CVN-78.
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9999: Congressional Adds 0.000 5.794 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 5.794

A. Mission Description and Budget Item Justification
Provides improved ground-based space situational awareness.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Congressional add supports extension of space situational awareness capabilities
by extending the collection period into the daytime hours by demonstrating advanced infrared sensing
technologies.
FY 2019 Plans: N/A

5.794 0.000

Congressional Adds Subtotals 5.794 0.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Total Program Element 0.000 72.530 89.998 63.894 -   63.894 64.143 70.125 76.155 77.187 Continuing Continuing

0000: Ocean Wrfghtg Env
Applied Res

0.000 41.145 42.998 63.894 -   63.894 64.143 70.125 76.155 77.187 Continuing Continuing

9999: Congressional Adds 0.000 31.385 47.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 78.385

A. Mission Description and Budget Item Justification
The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters
Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.
These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the
warfighting domains.

This PE provides the unique, fundamental programmatic instrument by which basic research on the natural environment is transformed into technological developments
that provide new or enhanced warfare capabilities for the Battlespace Environment (BSE).  The objectives of this program are met through measuring, analyzing,
modeling and simulating, and applying environmental factors affecting naval material and operations in the BSE.  This program provides for BSE technological
developments that contribute to meeting top joint warfare capabilities established by the Joint Chiefs of Staff, with primary emphasis on Joint Littoral Warfare and Joint
Strike Warfare.

This PE fully supports the Director of Defense Research and Engineering's Science and Technology Strategy and is coordinated with other DoD Components through
the Defense Science and Technology Reliance process.  Work in this program is related to and fully coordinated with efforts in accordance with the on-going Reliance
joint planning process.  There is close coordination with the US Air Force and US Army under the Reliance program in the BSE categories of Lower Atmosphere, Ocean
Environments, Space & Upper Atmosphere, and Terrestrial Environments.  Within the Naval Transformation Roadmap, the investment will contribute toward achieving
each of the "key transformational capabilities" required by Sea Strike, Sea Shield, and Sea Basing.  Moreover, environmental information, environmental models, and
environmental tactical decision aids that emerge from this investment will form one of the essential components of FORCEnet (which is the architecture for a highly
adaptive, human-centric, comprehensive maritime system that operates from seabed to space).  The Navy program includes efforts that focus on, or have attributes that
enhance, the affordability of warfighting systems.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 42.411 42.998 43.104 -   43.104
Current President's Budget 72.530 89.998 63.894 -   63.894
Total Adjustments 30.119 47.000 20.790 -   20.790

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   47.000
• Congressional Directed Transfers -   -  
• Reprogrammings -0.684 0.000
• SBIR/STTR Transfer -1.697 0.000
• Program Adjustments 0.000 0.000 20.790 -   20.790
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
• Congressional Add Adjustments 32.500 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 7.243 0.000
Congressional Add: AGOR Mid-life Refit 19.314 0.000
Congressional Add: Naval Special Warfare Maritime Science and Technology 4.828 0.000
Congressional Add: Naval Special Warfare 0.000 10.000
Congressional Add: Task Force Ocean 0.000 10.000
Congressional Add: Acoustics Research 0.000 2.000
Congressional Add: Multi-Modal Detection Research 0.000 10.000
Congressional Add: Persistent Maritime Surveillance 0.000 15.000

Congressional Add Subtotals for Project: 9999 31.385 47.000

Congressional Add Totals for all Projects 31.385 47.000

Change Summary Explanation
The funding change in FY 2020 is due to the need to increase investment in the Ocean Warfighting Environment Applied Research project and the associated
support for fleet operations for the current and/or emerging systems of research vessels of the U.S. Academic Research Fleet. Additional funds cover planned
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costs for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for
ONR and Naval Research Laboratory (NRL) field work and active acoustic experiments.
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0000: Ocean Wrfghtg Env
Applied Res

0.000 41.145 42.998 63.894 -   63.894 64.143 70.125 76.155 77.187 Continuing Continuing

A. Mission Description and Budget Item Justification
This project provides technologies that form the natural environment technical base on which all systems development and advanced technology depend.  Furthermore,
this technical base provides developments that may be utilized in the Future Naval Capabilities programs: Organic Mine Countermeasures (MCM) and Autonomous
Operations. This project contains the National Oceanographic Partnership Program (NOPP) (Title II, subtitle E, of Public Law 104-201) and efforts aimed
at understanding and predicting the impacts of underwater sound on marine mammals.

Major efforts of this project are devoted to: gaining real-time knowledge of the Battlespace Environment (BSE), determining the natural environment needs of regional
warfare, providing the on-scene commander with the capability to exploit the environment to tactical advantage and, developing atmospheric research related to
detection of sea-skimming missiles and strike warfare. This project provides natural environment applied research for all fleet operations and for current or emerging
systems, and continuing support to research vessels of the U.S. Academic Research Fleet for operations, maintenance, repair and upgrades that enable applied
research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments. Major developments are
routinely transitioned to the Fleet Numerical Meteorology and Oceanography Center and to the Naval Oceanographic Office where they are used to provide timely
information about the natural environment for all fleet operations.

Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Efforts include ocean and atmospheric analysis and prediction for real-time
description of the operational environment, shallow water acoustics, multiple-influence sensors for undersea surveillance and weapon systems, and influences of the
natural environment on MCM and Anti-Submarine Warfare (ASW) systems. Joint Strike Warfare efforts address issues in air battlespace dominance. Efforts include
influences of the natural environment on air operations, electromagnetic (EM)/electro-optic (EO) systems used in intelligence, surveillance, reconnaissance, targeting,
bomb damage assessment, and detection of missile weapon systems. They also include improvements in tactical information management about the BSE.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Coastal Geosciences/Optics
Description: The goal of the Coastal Geosciences/Optics activity is to understand and predict the nearshore
and coastal battlespace environment and its evolution. Studies address coupled phenomena affecting the
hydrodynamical, geological, geophysical, and optical properties of the littorals through development of theory,
predictive models and field measurement campaigns. Research results support safe and efficacious Naval Mine,
Undersea, and Special Warfare operations.

FY 2019 Plans:

7.775 8.019 11.552 0.000 11.552
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Research investments in this activity support the development and testing of models, sensors, algorithm
development and testing to enable prediction of coastal battlespace environments anywhere on the globe.
Efforts include ocean color remote sensing to characterize bathymetry, shallow-water bottom types, and the
distribution of ocean water optical properties in the littorals and the demonstration of a compact hyperspectral
imager to retrieve coastal environmental products from small UAVS. Additional efforts develop shipboard, in-
situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to create
operationally and tactically useful environmental descriptions of the littorals and sea bottom.

Battlespace Environments: Continue to conceptualize and perform laboratory, field, and numerical modeling
studies to understand and exploit various geoscience and optical environmental phenomena in areas that are
scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the
design, performance, analysis and underlying theory of field and laboratory experiments designed to understand
geological/geophysical, biological, and optical phenomena in the oceans and littoral zones, and to validate that
understanding. Continue applied research to develop new or enhance existing shipboard, in-situ, airborne, and
spaceborne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge
and/or exploit data and create operationally and tactically useful environmental information of the littorals and
bottom. Continue specification and development of sensors, signal processing, inversion, and other analysis
tools when needed.

Undersea Warfare: Conceptualize and perform laboratory and field studies to understand and exploit energy
storage and retrieval from the benthic interface and the potential to balance small scale and large scale
intermittent power generation with power demand for persistent operation of marine sensors presently powered
by batteries.
FY 2020 Base Plans:
Applied research investments in this activity support the development and testing of littoral models, sensors,
platforms (air, surface, undersea or space) and remote sensing algorithm development to enable prediction
of coastal battlespace environments anywhere on the globe. Efforts include development of new sensors and
ocean remote sensing to quantify littoral geophysical variables, e.g., bathymetry, shallow-water bottom types,
waves, currents, temperature, salinity, vector winds, optical properties.

Battlespace Environments:  Conceptualize and perform laboratory, field, and numerical modeling studies to
understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically
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challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design,
performance, analysis and underlying theory of field and laboratory experiments designed to understand
geological/geophysical, biological, and optical phenomena (including bioluminescence), in the oceans and
littoral zones, and to validate that understanding. To develop models that can predict bottom boundary physical,
geological, geochemical, geo-acoustic and geotechnical properties in shallow-water operating areas requires:  a)
an improved understanding of processes that generate and modify the shape, structure and physical properties
of the seafloor and sub-seafloor, and its topography/morphology.  Includes efforts to develop new or enhance
existing shipboard, in-situ, airborne, and space-borne sensors and appropriate inversion and though-the-sensor
techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful
environmental information of the littorals and bottom. This includes specification and development of sensors,
signal processing, inversion, and other analysis tools when needed. Surveillance of coastal land areas and
waters is important to support Navy operations.  The Navy/Marine Corps needs include an improved use rapid,
airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry,
sea-level height, land and seafloor sedimentary structures as well as quantification of the influence of turbulence
generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf
zone.

Undersea Warfare:   Conceptualize and perform laboratory and field studies to understand and exploit energy
storage and retrieval from the benthic interface and the potential to balance small scale and large scale
intermittent power generation with power demand for persistent operation of marine sensors presently powered
by batteries.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increases from FY 2019 to FY 2020 is due to the need to provide increasing support for all fleet
operations for current and/or emerging systems of research vessels of the U.S. Academic Research Fleet for
operations,
maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for
environmental compliance for ONR/NRL field work and active acoustic experiments.
Title: Marine Mammals and Biology 3.351 3.630 3.482 0.000 3.482
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Description: The Marine Mammals and Biology activity focus is to better understand and characterize the
effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals. Efforts
include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving
the monitoring and detection of marine mammals. The research in this program supports Navy environmental
compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and
testing operations, and the development of appropriate state-of-the-art mitigation measure.

FY 2019 Plans:
Integrated Ecosystem Research: Continue research to understand the patterns and causes of variability in the
distribution and abundance of marine mammals over space and time. Continue multidisciplinary approach using
tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and
distributions relative to environmental features and marine mammal prey fields.

Effects of Sound: Continue research on behavioral, physiological (hearing and stress response), and potentially
population-level consequences of sound exposure on marine life. Continue research to characterize the
causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might
increase risks of population-level effects and/or the potential for stranding. Continue research to develop an
understanding of the natural variation of stress markers, better understand and characterize the relationships
among hormones or other biomarkers in different matrices and characterize the relationship between the
physiological stress response in marine mammals and acoustic exposure.

Monitoring and Detection: Continue research to develop and test new and existing technology to detect and
classify marine mammals in the marine environment and during periods of low light. Continue the development
and testing of new autonomous hardware platforms using passive acoustics and/or IR to detect and classify
marine mammals.
FY 2020 Base Plans:
Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated
ecosystem, and
effects of sound on marine mammals.

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to
study behaviors,
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movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic).

Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound
exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use)
in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep
depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our
understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration
of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through
various tissues of whale heads and/or bodies. Conduct research to develop an understanding of the natural
variation of stress markers, better understand and characterize acute and chronic effects of the stress response
on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources
on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival,
reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of
marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection: Conduct research and development of technology for detection, classification, and
localization of marine mammals.

Models & Databases: Conduct research to provide tools to support environmental compliance efforts and
decision making
related to how marine mammals are affected by anthropogenic sounds. Initiate research using increase in funds
to
characterize and quantify the cumulative effects of multiple stressors on marine mammal populations.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: Marine Meteorology
Description: The Marine Meteorology activity develops observing technologies, models, Numerical Weather
Prediction (NWP) systems and Tactical Decision Aids (TDA) that describe the atmospheric environment and
its impacts on naval sensors and operations. This activity focuses on uniquely marine aspects of atmospheric

9.265 9.567 9.908 0.000 9.908
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science such as air-sea interaction, coupled ocean-atmosphere modeling, Electric Magnetic (EM) and Electric
Optical (EO) propagation, coastal meteorology, Tropical Cyclone (TC) prediction, and the use of remote sensing
to obtain quantitative observations of atmospheric properties. Aspects of the atmospheric environment of
particular interest include near-surface phenomena that affect refractivity, marine boundary layer dynamics that
affect clouds, rain, visibility and fog, and processes that control TC structure, track, and intensity. Objectives of
this activity are improved NWP systems and TDAs that provide NOWCAST and forecast skill at global, regional,
and tactical scales for operational support, sensor and system development, and performance prediction.

FY 2019 Plans:
Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling
technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems;
exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric
predictability, and methodologies for probabilistic forecasting and characterization of uncertainty.  Studies
encompass the design, performance, analysis and underlying theory of field and laboratory experiments and
telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric
environmental processes and phenomena. These studies include efforts to develop appropriate inversion and
other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors. Research
is coordinated with operational customers to enable rapid transition of research into operations. Initiate the
development of a version of the Navy's regional NWP prediction system (COAMPS) that incorporates new
physics and is optimized to provide much more accurate forecasts in the Arctic, particularly for poorly predicted
phenomena like polar lows, and couples with ocean and ice forecast models.

Battlespace Environments:  Perform field measurements; theoretical analyses; development of data fusion,
data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and
through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/
land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization
of uncertainty. Encompasses the design, performance, analysis and underlying theory of field and laboratory
experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand
atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and
other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  Includes
empirical and numerical model development techniques and associated efforts designed to improve atmospheric
prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems
in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and

Volume 1 - 181

 

 

 

 



UNCLASSIFIED

PE 0602435N: Ocean Wrfghtg Env Applied Res UNCLASSIFIED
Navy Page 10 of 20 R-1 Line #10

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602435N / Ocean Wrfghtg Env Applied
Res

Project (Number/Name)
0000 / Ocean Wrfghtg Env Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

create operationally useful information. The research is coordinated with operational customers to enable rapid
transition of research into operations.
FY 2020 Base Plans:
Perform field measurements; theoretical analyses; development of data assimilation and modeling technologies;
increasing knowledge content of data from remote sensing and through-the-sensor systems; improve the
representation of dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes,
atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty.
These studies include efforts to develop appropriate techniques to obtain atmospheric environmental data from
airborne and spaceborne sensors.

Additional effort is focused on parameters that affect Electric Optical (EO) and Electric Magnetic (EM)
propagation in the marine environment. Develop and improve/optimize the Navy's regional Numerical Weather
Prediction (NWP) prediction system (COAMPS) by increasing resolution and incorporating new physics and
numerical methods to provide much more accurate forecasts, particularly for poorly predicted phenomena
like Arctic storms, and coupling with ocean and ice forecast models. Develop and improve tropical cyclone
forecast models through improved physics, coupling to the ocean and upper atmosphere, assimilation of new
observations, data assimilation methods and novel ensemble methods that quantify forecast uncertainty.

Conduct research on a next-generation global NWP model that incorporates efficient numerical methods,
variable-resolution grids, improved representation of physics, and that can operate efficiently on future
computation systems.  The goal is to potentially replace the rectangular nested-grid systems currently in use,
and combine global and regional modeling into a unified and more efficient system.

Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments
and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric
environmental processes and phenomena. Includes efforts to develop appropriate inversion and other
techniques to obtain atmospheric environmental data from airborne and space-borne sensors.  Includes
empirical and numerical model development techniques and associated efforts designed to improve atmospheric
prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems
in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and
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create operationally useful information. The research is coordinated with operational customers to enable rapid
transition of research into operations.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: National Oceanographic Partnership Program (NOPP)
Description: This activity focuses on US Navy investments in the National Oceanographic Partnership Program
(NOPP). NOPP, established by the US Congress (Public Law 104-201) in Fiscal Year 1997, is a unique
collaboration among 15 federal agencies involved in conducting, funding, or utilizing results of ocean research.
NOPP's value to the Navy derives from the capacity of the partnership to enable and ensure multi-agency efforts
where such collaboration enhances efficiency or effectiveness, and/or reduces costs. NOPP topics address
scientific problems that cross-agency missions, fall in gaps between agencies and/or are too large for any one
agency to fund itself.

FY 2019 Plans:
Further development of an integrated coastal ocean observation system and development of sensors,
communications and data acquisition, storage and processing tools required to affect it, modernization of
ocean research and observation infrastructure, and marine mammal-related research. Continue applied
research activities to include conducting studies to develop an integrated coastal ocean observation system and
associated sensors, communications, data acquisition, storage and processing tools. Continue efforts to develop
small space-based sensors for littoral oceanographic and atmospheric dynamics research; tools for improved
production and application of high resolution sea surface temperature data; and miniaturized, next generation
sensors for ocean measurements.
FY 2020 Base Plans:
The focus remains on topics that cross agency missions and/or are too large for one agency to address alone;
this includes ocean/coastal dynamical process studies, observation and modeling systems, development of
sensors, communications and data acquisition, storage and processing tools required to affect it, modernization
of ocean research and observation infrastructure, and marine mammal-related research.  Conduct of studies
focused on model verification, constraint of boundary conditions and fluxes of mass, heat and momentum across
them (air-sea, deep ocean-seabed, land-sea), and responses to storm and/or persistent forcing are anticipated.

8.470 8.781 8.742 0.000 8.742
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Expand the development and utilization of small space-based sensors for oceanographic and atmospheric
dynamics research; and miniaturized, low-power, next generation sensors for ocean measurements.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: Ocean Acoustics
Description: The Ocean Acoustics activity is dedicated to the determination of the impact of the natural
ocean environment on acoustic wave phenomena in support of naval undersea warfare and underwater force
protection operations. This activity studies underwater acoustic propagation, scattering from ocean boundaries,
and ambient noise issues that impact the development and employment of acoustic systems. The littoral
zone has been the ocean environment of greatest interest. Aspects of this environment, that greatly impact
underwater acoustic systems, are the shallow water, the consequent closeness and physical significance of
the ocean bottom, and the complexities inherent to rapid changes of the ocean structure. The objectives of this
program are met through measuring, analyzing, modeling and simulating, and exploiting ocean acoustic factors
to gain advantage over potential adversaries using undersea acoustic systems. Results of this activity support
acoustic sensor and system development, performance prediction, and tactical decision aids.

This Activity will also focuses on efforts addressing research needs identified by Task Force Ocean that will
enable tactical maneuver for the future submarine force. The efforts funded by this Program Element (PE) fall
generally into two topic areas: Analysis and understanding of the impact of environmental conditions on Large
Vertical Aperture (LVA) Array sonar data, and the development of reduced order ocean-acoustic models to
enable environmental awareness and prediction on forward platforms.

FY 2019 Plans:
Continue applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance
assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems,
and enable environmental adaptive system control. Continue to provide ASW sensor and system performance
models, realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental
knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals,
acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques

2.026 2.074 19.052 0.000 19.052

Volume 1 - 184

 

 

 

 



UNCLASSIFIED

PE 0602435N: Ocean Wrfghtg Env Applied Res UNCLASSIFIED
Navy Page 13 of 20 R-1 Line #10

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602435N / Ocean Wrfghtg Env Applied
Res

Project (Number/Name)
0000 / Ocean Wrfghtg Env Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

for in situ environmental parameters, measurement and prediction of uncertainty, and development of tactical
decision tools. Continue efforts of applied research to enhance passive sonar performance capability in the
Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-
characterization methods.
FY 2020 Base Plans:
Conduct research efforts to enable environmental awareness and tactical exploitation of the environment by
forward naval platforms. Activities will include the development of technologies and algorithms to incorporate
in situ environmental sensing into an on-scene environmental characterization capability, inversion of sensor
data to infer the local environment, and the development of capabilities to exploit the ocean environment for
tactical advantage. Research efforts are informed by the outcome of the Tactical Oceanography Symposia
series conducted by the Office of Naval Research, which involve academic researchers, industry partners, and
the operational Navy.

Conduct applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance
assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems,
and
enable environmental adaptive system control. The capability to provide ASW sensor and system performance
models,
realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge
requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and
optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ
environmental parameters,measurement and prediction of uncertainty, and development of tactical decision
tools. Efforts include continuation of applied research to enhance passive sonar performance capability in the
Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-
characterization methods.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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The increase from FY 2019 to FY 2020 is due to the initiation of the Task Force Ocean project to gain a better
understanding on the oceans, especially in the Artic, with respect to global prediction based on the outcome of
the Chief Naval Operations Task Force Ocean working groups and recommended courses of action.
Title: Physical Oceanography
Description: The goal of the Physical Oceanography activity is to develop knowledge of the physics of the
ocean within the battlespace environment to enable tactical naval use and exploitation of the battlespace. This
is achieved through the development of predictive models of the water mass structure, waves, currents, and
air-sea interactions and developing measurement/observation technology. Other applications utilize knowledge
of the interaction of the water column hydrodynamics and the acoustics to predict the undersea transmission
characteristics and sources of uncertainty in these statistics. Utilizing knowledge of the ocean surface physics,
the physical oceanography program seeks to exploit the combination of remotely sensed data, in-situ data,
and adaptively sampled data to optimize predictions of ocean currents and water column structure. These
predictions, custom databases, adaptive sampling schemes and data programs serve Anti-Submarine Warfare,
Naval Special Warfare, and Mine and Expeditionary Warfare.

This Program requires field research that involves participation in Navy Environmental planning efforts
including environmental planning documents (Environmental Impact Statements). The use of active acoustic
transmissions requires
modeling of the acoustic effects of sound on marine life.

FY 2019 Plans:
Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics,
ocean model development, and data assimilation from the open ocean to the nearshore environments. Data
assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land
models. Studies develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and
appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental
data, and to fuse and exploit oceanographic data to create operationally useful information. Efforts continue to
develop and test the Remote Ocean Sampling System for air-sea surface flux sampling as well as developing
advanced autonomy for operations of gliders in extreme environments. Additional efforts develop ocean drifters
with stable salinity sensors and high resolution turbulence sensors. Continue the effort to develop a capability
to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out
to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk

10.258 10.927 11.158 0.000 11.158

Volume 1 - 186

 

 

 

 



UNCLASSIFIED

PE 0602435N: Ocean Wrfghtg Env Applied Res UNCLASSIFIED
Navy Page 15 of 20 R-1 Line #10

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602435N / Ocean Wrfghtg Env Applied
Res

Project (Number/Name)
0000 / Ocean Wrfghtg Env Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

analysis products that can be used as inputs to existing decision support tools such as risk quantification and
mission planning. Continue the effort to develop a new capability for accurate and rapid characterization of the
local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variation
assimilation to maximize impact of the glider data in a high-resolution local forecast model for more accurate
ocean predictions

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model
development, and data assimilation from the open ocean to the nearshore and riverine environments is directed
towards model system development and analysis. Model and data assimilation development is extending to
the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and
underlying theory of field and laboratory experiments designed to understand ocean environmental processes
and phenomena. It includes model development to improve ocean environmental predictive capabilities,
through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety
of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ,
airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain
physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create
operationally useful information.  The research is coordinated with operational customers to enable its rapid
transition into operational systems.
FY 2020 Base Plans:
Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics,
ocean model development, and data assimilation from the open ocean to the nearshore environments. Data
assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land
models. Studies develop new or enhance existing shipboard, in-situ, airborne, and space borne sensors and
appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data,
and to fuse and exploit oceanographic data to create operationally useful information.

The testing of the Remote Ocean Sampling System for air-sea surface flux sampling will be completed following
the deployments in the North Atlantic.  Efforts to develop advanced autonomy for the operations of gliders in
extreme environments is also completed. Testing of gliders with turbulence sensors, Unmanned Underwater
Vehicles (UUVs) with turbulence sensors will continue. Additional efforts develop ocean drifters with stable
salinity sensors and high resolution turbulence sensors will continue.

Volume 1 - 187

 

 

 

 



UNCLASSIFIED

PE 0602435N: Ocean Wrfghtg Env Applied Res UNCLASSIFIED
Navy Page 16 of 20 R-1 Line #10

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602435N / Ocean Wrfghtg Env Applied
Res

Project (Number/Name)
0000 / Ocean Wrfghtg Env Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Continue the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which
will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental
uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision
support tools such as risk quantification and mission planning. Continue the effort to develop a new capability
for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in
coordinated teams and 4-dimensional variation assimilation to maximize impact of the glider data in a high-
resolution local forecast model for more accurate ocean predictions.

Testing of ocean instrumentation that features energy harvesting will be initiated.  The TOPSIDE software of the
data server module will be tested with ocean data sets that are publically available and cloud computing and
serving will be evaluated and tested.

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model
development, and data assimilation from the open ocean to the nearshore and riverine environments is directed
towards model system development and analysis. Model and data assimilation development is extending to
the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and
underlying theory of field and laboratory experiments designed to understand ocean environmental processes
and phenomena. It includes model development to improve ocean environmental predictive capabilities,
through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety
of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ,
airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain
physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create
operationally useful information.  The research is coordinated with operational customers to enable its rapid
transition into operational systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 41.145 42.998 63.894 0.000 63.894

C. Other Program Funding Summary ($ in Millions)
N/A
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C. Other Program Funding Summary ($ in Millions)
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
All Science and Technology model improvements undergo a rigorous validation verification and evaluation against quantifiable metrics before being accepted for
transition into operations.  In Marine Meteorology, for example, typical improvements over the past decade have amounted to a gain in skill of one forecast-day (i.e., the
4-day forecast is now as skillful as the 3-day forecast of a decade ago), and tropical cyclone forecast track error has been reduced by 50%.  It is expected that future
increases in skill will continue at or above this pace.
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9999: Congressional Adds 0.000 31.385 47.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 78.385

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Additional funds will enhance new Task Force Ocean programs to enable tactical
exploitation of the ocean
environment.
FY 2019 Plans: N/A

7.243 0.000

Congressional Add: AGOR Mid-life Refit
FY 2018 Accomplishments: Additional funds provided in the FY18 Appropriation for the AGOR 23 Class
Mid-Life Refit supports the replacement or upgrade of the Bow Thruster propulsion systems on the AGOR 23
Class vessels.  AGOR 23 R/V Thomas G Thompson completed its major, mid-life refit overhaul, shakedown
and testing, and re-entered the U.S. Academic Research Fleet in support of Navy oceanographic research
objectives.
FY 2019 Plans: N/A

19.314 0.000

Congressional Add: Naval Special Warfare Maritime Science and Technology
FY 2018 Accomplishments: Funds supported applied oceanographic research to exploit ocean currents, water
surface and seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance
underwater vehicle and diver operations.
FY 2019 Plans: N/A

4.828 0.000

Congressional Add: Naval Special Warfare 0.000 10.000
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FY 2018 Accomplishments: N/A
FY 2019 Plans: Funds supported applied oceanographic research to exploit ocean currents, water surface and
seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance underwater
vehicle and diver operations.
Congressional Add: Task Force Ocean
FY 2018 Accomplishments: N/A
FY 2019 Plans: Exploration of analytic techniques linking physical oceanographic variability with acoustic
propagation, including field efforts to collect relevant data sets. The development and use of artificial intelligence
and machine learning techniques for large ocean and acoustic data sets.  Through-the-sensor environmental
characterization, including assimilation into nested local environmental prediction models.  Exploration and
development of advanced signal processing techniques that incorporate local ocean structure, including ambient
noise characterization

0.000 10.000

Congressional Add: Acoustics Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: Research in applied acoustics, advanced sensor capabilities and better undersea environment
data to directly characterizing the physical environment and provide information to monitor ecosystem health,
impacts, and change. This investments will support the potential for improved performance of US Navy soar
systems for surveillance and reconnaissance.

0.000 2.000

Congressional Add: Multi-Modal Detection Research
FY 2018 Accomplishments: N/A
FY 2019 Plans: Research in non-acoustic detection, tracking, localization, and identification of underwater
threats.

0.000 10.000

Congressional Add: Persistent Maritime Surveillance
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct supplemental study and research supporting advances in technologies to enable
Persistent Maritime Surveillance capabilities.

0.000 15.000

Congressional Adds Subtotals 31.385 47.000
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N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Total Program Element 0.000 6.230 6.299 6.346 -   6.346 6.343 6.468 6.600 6.732 Continuing Continuing

0000: JT Non-Lethal Wpns
Applied Res

0.000 6.230 6.299 6.346 -   6.346 6.343 6.468 6.600 6.732 Continuing Continuing

A. Mission Description and Budget Item Justification
The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the
Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-
lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment
(A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated
Product Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on
the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment
Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities
and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These applied research initiatives feed non-lethal capabilities
which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in
legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large
civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships.
Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold
engagements.

This program funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect. Investment
areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-
materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility
applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric incapacitation, ocular,
and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 6.425 6.349 6.346 -   6.346
Current President's Budget 6.230 6.299 6.346 -   6.346
Total Adjustments -0.195 -0.050 0.000 -   0.000

• Congressional General Reductions -   -0.050
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.162 0.000
• Rate/Misc Adjustments 0.001 0.000 0.000 -   0.000
• Congressional General Reductions
Adjustments

-0.034 -   -   -   -  

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.
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0000: JT Non-Lethal Wpns
Applied Res

0.000 6.230 6.299 6.346 -   6.346 6.343 6.468 6.600 6.732 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect.  Investment
areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-
materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility
applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric stun, ocular, and
acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: (U) JOINT NON-LETHAL WEAPONS
FY 2019 Plans:
Continue research and investigation of emergent technologies and effects with the potential to address non-
lethal counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research
include non-lethal weapon (NLW) effectiveness and behavioral research studies, feasibility and conceptual
design studies for next-generation electro-muscular incapacitation and directed energy technologies (e.g.,
lasers, millimeter-waves) suitable for extended range applications and to achieve longer duration of effect.
Investigation and initial design of component high power microwave system technologies and advanced
materials for counter-materiel applications will continue in order to enable reduced system sizes, increased
energy efficiency, improved performance, and increased delivery and employment options. Continue applied
research to characterize non-lethal phenomena and assess target human effects and weapon effectiveness,
including development of dose response and injury correlates for new NLW technologies.   Initiate exploration
of new non-lethal effects and evaluation of innovative applications of existing technologies to address future
non-lethal capability needs.  Transition results to higher levels of technology development and demonstration as
feasibility is determined.
FY 2020 Base Plans:
Conduct research and investigation of emergent technologies and effects with the potential to address non-lethal
counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research include
optimizing known NLW effectiveness and discovery of new human target behavioral effects which mitigate these
Joint Requirements Oversight Counsel-approved joint non-lethal effects capability-gaps.  Other examples are

6.230 6.299 6.346 0.000 6.346
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R-1 Program Element (Number/Name)
PE 0602651M / JT Non-Lethal Wpns
Applied Res

Project (Number/Name)
0000 / JT Non-Lethal Wpns Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

the assessment and study of new NLW technologies related to: (1) increasing the range of current NLWs; (2)
increasing their duration of effect; and (3) increasing the volume of fire associated with NLWs.  This includes
developing longer range, more compact: (1) NL sound and light devices; (2) smaller, lighter, and more power
efficient high power microwave systems; and (3) developing new non-lethal laser induced plasma weapons for
long range counter-personnel and counter-materiel applications.  The objective is to further reduce non-lethal
directed energy weapon system size, weight, power consumption, thermal cooling requirements and overall
system cost while increasing counter-personnel and counter-materiel capabilities.  Continue applied research
to characterize new non-lethal phenomena and assess new target human effects and weapon effectiveness,
including development of dose response and injury correlates for new NLW technologies.  Continue concept
exploration of novel NLW capabilities for integration into future escalation of force platforms.  Transition results to
higher levels of technology development and demonstration as feasibility is determined.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 6.230 6.299 6.346 0.000 6.346

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons.  The program consists of a
collection of projects that range from studies and analyses to the development and evaluation of feasibility demonstration models.  Individual project metrics reflect the
technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects and effectiveness, and potential for compliance
with policy and legislation.  Overarching considerations include the advancement of related Technology Readiness Levels and Human Effects Readiness Levels,
the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of
opportunities to transition technology to higher categories of development.
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 59.644 78.049 57.075 -   57.075 57.197 58.334 59.529 60.724 Continuing Continuing

0000: Undersea Warfare Applied
Res

0.000 54.816 58.049 57.075 -   57.075 57.197 58.334 59.529 60.724 Continuing Continuing

9999: Congressional Adds 0.000 4.828 20.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 24.828

A. Mission Description and Budget Item Justification
This Program Element (PE) funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization.  Technologies being
developed within this PE are aimed at enabling Sea Shield, one of the core operational concepts detailed in the Naval Transformational Roadmap.  Associated
efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack
capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  Related efforts are aimed at leveraging technologies that
will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets. Research focused on understanding the impacts on
marine mammals of manmade underwater sound is also conducted in the Program Element , as well as continuing support to research vessels of the U.S. Academic
Research Fleet for operations and maintenance that enable applied research at sea.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters
Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.
These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the
warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied Res

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 56.094 58.049 57.324 -   57.324
Current President's Budget 59.644 78.049 57.075 -   57.075
Total Adjustments 3.550 20.000 -0.249 -   -0.249

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   20.000
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.450 0.000
• Program Adjustments 0.000 0.000 -0.249 -   -0.249
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
• Congressional Add Adjustments 5.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 4.828 20.000
Congressional Add Subtotals for Project: 9999 4.828 20.000

Congressional Add Totals for all Projects 4.828 20.000

Change Summary Explanation
Schedule: Not applicable.

Technical: Not applicable
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
Res

Project (Number/Name)
0000 / Undersea Warfare Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: Undersea Warfare Applied
Res

0.000 54.816 58.049 57.075 -   57.075 57.197 58.334 59.529 60.724 Continuing Continuing

A. Mission Description and Budget Item Justification
This PE funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization. Technologies being developed within this
project are aimed at enabling Sea Shield which is one of the core operational concepts detailed in the Naval Transformational Roadmap. Associated efforts focus
on new ASW operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary
submarines operating in noisy and cluttered shallow water environments. Related efforts are aimed at leveraging technologies that will protect the country's current
capital investment in surveillance, submarine, surface ship, and air ASW assets.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: ANTI-SUBMARINE WARFARE (ASW) DISTRIBUTED SEARCH
Description: ASW Distributed Search focuses on the development of technologies for the non-covert tactical
search for undersea targets ranging from hours to weeks, using automated sensor systems deployed around
operating areas, including along key transit routes to protect naval/maritime forces, around temporarily fixed sea
base regions and naval force operating areas, or around fixed defensive regions and areas of interest, such as
key US/Allied ports. "Non-covert" implies availability of airborne assets for sensor deployment (although other
means may also be used), and the ability to employ active sonar along with passive and non-acoustic methods.
"Search" is conducted in concentrated areas, typically exploiting cues received from surveillance systems.
The submarine target must be detected beyond its weapons release range. The objective is to develop rapidly
deployable systems employing automated detection and classification capabilities for use in both shallow and
deep water operating environments. Distributed Search supports the ASW protected passage Maritime Shield
operational constructs. Related efforts include the development of distributed systems employing optimization as
well as active acoustic sensing and processing techniques, navy-unique transduction and underwater networking
technology. Efforts also include the development of Unmanned Undersea Vehicle-based and affordable off-
board deployable sensing systems employing persistent detection concepts and components. These efforts
provide an extended reach of organic platform-based systems through the use of new sensor concepts,
improved materials for advanced sensors, optimized deployment, employment, and automated operation of
distributed sensor fields. The cornerstone of Distributed Search is the development of rapidly deployable,
long-endurance active sensors with automated processing suitable for use in a wide variety of operational
environments.

14.974 15.154 15.455 0.000 15.455
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
Res

Project (Number/Name)
0000 / Undersea Warfare Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
Undersea Warfare Applied research focused on technologies that enable both platform-based and off-board
systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments.
The capability to provide non-covert ASW tactical search for both shallow and deep water operational areas
against all submarine threats requires improved sensor technology to extend the capabilities of platform-based
systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and
signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering
physics for all threat submarines; physics-based detection and classification algorithms with automation
where possible; and knowledge and exploitation of the complex operational environment. Continue signal
processing-related research which focuses on multistatic active sonar concepts that operate in convergence
zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar
system automation.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis
focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-
quiet, low-Doppler submarine threat in complex operating environments such as:  advancing sensing, onboard
processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple
autonomous, coordinated and cooperating AUVs; the development of a new kind of underwater chemical sound
source; and efforts that capitalize on structural acoustic features of UUVs and advance sonar design, sensing,
and processing/decision making to enable high performance  detection and classification of adversarial UUVs.
FY 2020 Base Plans:
Undersea Warfare Applied research is focused on technologies that enable both platform-based and off-
board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating
environments. The capability to provide non-covert Anti-Submarine Warfare (ASW) tactical search for both
shallow and deep water operational areas against all submarine threats requires improved sensor technology
to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly
deployable systems; characterization of and signal processing to control reverberation, clutter, and noise;
characterization of target radiation and scattering physics for all threat submarines; physics-based detection
and classification algorithms with automation where possible; and knowledge and exploitation of the complex
operational environment. Continue sensor development and signal processing-related research which focuses
on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
Res

Project (Number/Name)
0000 / Undersea Warfare Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

sonar, and developing concepts for next-generation active sonar system automation. Initiate non-acoustic,
orthogonal concepts that complement and augment active sonar concepts.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis
focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-
quiet, low-Doppler submarine threats in complex operating environments such as:  advancing sensing, onboard
processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple
autonomous, coordinated and cooperating autonomous underwater vehicles (AUVs); the development of a
new types of underwater sound sources; and efforts that capitalize on structural acoustic features of unmanned
underwater vehicles (UUVs) and advance sonar design, sensing, and processing/decision making to enable high
performance  detection and classification of adversarial UUVs.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: ANTI-SUBMARINE WARFARE (ASW) PRECISION LOCALIZATION
Description: Precision Localization focuses on the development and demonstration of technologies which use
information from surveillance or search systems to determine an area of uncertainty (AOU) relative to target
range, bearing, and depth adequate to handoff to an attack system. Precision Localization employs non-acoustic
techniques such as magnetic and optical sensing to highly localize submerged threats. The objective is to
increase magnetic sensor range and robustness, enable deployment on Unmanned Air Vehicles (UAVs), and
increase optical sensing search rates. Efforts include the development of non-traditional tracking and advanced
magnetic and electric field sensors and processing. These technologies will provide a decreased AOU size
thus enabling the effective use of smaller, more versatile torpedoes as well as increased performance gain in
detection, targeting, tracking/trailing, and homing via target acquisition and covert prosecution.

FY 2019 Plans:
Continue focus on Magnetic and Electric Field Sensing applied research related to critical S&T for Precision
Localization using magnetic and electric field sensing technologies. Execute research into novel methods to
develop smaller and power efficient, high performance magnetic and electric field sensors. Pursue research

3.225 3.544 3.468 0.000 3.468
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

on advanced concepts for processing arrays of independent sensors to create adaptive magnetic and electric
field sensor systems. Expand research to include remote methods of sensing magnetic fields. Optical Sensing
will conduct basic research related to critical S&T for Precision Localization using optical sensing technologies.
Execute research to better exploit the information capacity available in photonic systems toward development of
higher performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics
to better support sensor performance and data integrity. Extend the effectiveness that photonic sensor operate
across the air-water interface. Extend the distance optical sensors can effectively operate within the water
column.
FY 2020 Base Plans:
Shift focus from classical magnetic and electric field sensing toward other modalities and sampling approaches.
Investigate alternative methods for Precision Localization leveraging magnetic and electric field sensing
technologies and incorporating alternative technologies and approaches. Execute research into novel methods
to develop smaller and power efficient, high performance magnetic, electric field and novel sensors. Pursue
research on advanced concepts for processing arrays of independent sensors to create adaptive information
theoretic sensor systems. Continue research into remote methods of sensing target signatures. Expand
Optical Sensing research related to critical Science and Technology (S&T) for Precision Localization. Execute
research to better exploit the information capacity available in photonic systems toward development of higher
performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics to
better support sensor performance and data integrity. Extend the effectiveness that photonic sensors operate
across the air-water interface. Extend the distance optical sensors can effectively operate within the water
column.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: ANTI-SUBMARINE WARFARE (ASW) SURVEILLANCE
Description: ASW Surveillance focuses on dramatically improving detection, classification, and localization
capabilities in large ocean areas relative to the capabilities of legacy ASW surveillance systems. The related
technologies support the conduct of covert, wide-area surveillance ranging from one day to six months. The
objectives are to develop and demonstrate technologies that provide clandestine indications and warnings in far
forward and contested operating areas, and in complex operational environments against all submarine threats,

21.117 22.980 22.288 0.000 22.288
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

including new threats with unknown target signatures and tactics. Covertness implies use of non-observable
platforms and/or deployed automated sensors employing passive sonar, or other non-detectable methods. The
surveillance process includes initial detection and classification. Efforts include the development of Unmanned
Undersea Vehicle-based and affordable, off-board deployable sensing systems employing a wide variety of
surveillance concepts and components. These efforts focus on alternative detection phenomena, vector/tensor
sensors, automated acoustic processing, more compact and longer lasting power sources, and high bandwidth,
acoustic communications links.

FY 2019 Plans:
Undersea Warfare will continue applied research focused on technologies that enable detection and
classification of ultra-quiet, low-Doppler submarines in complex operating environments. It emphasizes
developments leading to non-platform-based and clandestine systems. The capability to provide ASW
clandestine indications and warnings in far-forward and contested areas against all submarine threats requires
new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and
non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms;
novel power sources and power-harvesting; underwater communications; networking of distributed autonomous
sensors; and knowledge and exploitation of the complex operational environment. Conducting signal processing
related research that focuses on combining information from multiple arrays in a distributed field that exploit new
acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal
processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak
acoustic sources in high clutter environments. Continuing support to research vessels of the U.S. Academic
Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis
leading to non-platform-based and clandestine systems to provide ASW clandestine indications and warnings
in far-forward and contested areas such as:  new sensor concepts to provide improved performance in smaller
packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate
the dependence on traditional ASW platforms; undersea communications; secure and robust networking of
distributed autonomous sensors; and knowledge and exploitation of the complex operational environment.
FY 2020 Base Plans:
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Complete Signal processing related research that focuses on combining information from multiple arrays in a
distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by
clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics
to improve the detection of weak acoustic sources in high clutter environments. Initiate signal processing
related research to develop artificial intelligence technology providing optimized sonar system line-ups that
adjust themselves in real time to the current undersea environment. Begin to investigate applicable non-
acoustic methods of detection and classification of ultra-quiet, low-Doppler submarines in complex operating
environments.

Laboratory measurements, field measurements, and theoretical/numerical analysis leading to non-platform-
based and clandestine systems to provide ASW clandestine indications and warnings in far-forward and
contested areas such as:  new sensor concepts to provide improved performance in smaller packages;
automated passive acoustic and non-acoustic detection and classification algorithms; undersea communications;
acoustically quiet UUV propulsion; and knowledge and exploitation of the complex operational environment.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: MARINE MAMMALS
Description: The Marine Mammals and Biology program focus is to better understand and characterize the
effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals.  Efforts
include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving
the monitoring and detection of marine mammals. The research in this program supports Navy environmental
compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and
testing operations, and the development of appropriate state-of-the-art mitigation measure.

The marine mammals research conducted in this Program Element (PE) represents part of a total effort
executed in coordination with complementary research performed in PE 0602435N Ocean Warfighting
Environment Applied Research.

2.459 2.519 2.464 0.000 2.464
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This Activity has been created specifically to address the work associated with determining and mitigating the
effects on the behavior of marine mammals of manmade sound transmitted underwater.

FY 2019 Plans:
Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring
to study behaviors, movement and distribution of marine mammals relative to key environmental properties
(biotic and abiotic). Effects of Sound: Continue research on behavioral effects to potentially population-level
consequences of sound exposure on marine life. Initiate research to characterize the gas management and
kinetics (stores and use) in marine mammals. Continue research into the mechanisms that enable marine
mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Continue
research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will
require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling
sound propagation through various tissues of whale heads and/or bodies. Continue research to develop an
understanding of the natural variation of stress markers, better understand and characterize acute and chronic
effects of the stress response on individuals and populations of marine mammals. Continue research on
potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating),
vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval
activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival.
Monitoring and Detection: Continue research and development of technology for detection, classification, and
localization of marine mammals. Continue the development and testing of new autonomous hardware platforms
using technology to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling
platforms. Models & Databases: Continue research to provide tools to support environmental compliance efforts
and decision-making related to how marine mammals are affected by anthropogenic sounds.
FY 2020 Base Plans:
Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated
ecosystem, and effects of sound on marine mammals.

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to
study behaviors, movement and distribution of marine mammals relative to key environmental properties (biotic
and abiotic).

Volume 1 - 205

 

 

 

 



UNCLASSIFIED

PE 0602747N: Undersea Warfare Applied Res UNCLASSIFIED
Navy Page 10 of 13 R-1 Line #12

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
Res

Project (Number/Name)
0000 / Undersea Warfare Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base
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Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound
exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use)
in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep
depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our
understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration
of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through
various tissues of whale heads and/or bodies. Continue research to develop an understanding of the natural
variation of stress markers, better understand and characterize acute and chronic effects of the stress response
on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources
on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival,
reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of
marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection: Continue research and development of technology for detection, classification, and
localization of marine mammals.

Models & Databases: Continue research to provide tools to support environmental compliance efforts and
decision-making related to how marine mammals are affected by anthropogenic sounds. Initiate research using
increase in funds to characterize and quantify the cumulative effects of multiple stressors on marine mammal
populations.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: UNDERSEA WEAPONRY
Description: Undersea Weaponry focuses on the development of enabling technologies to counter threat
submarines and surface vessels by increasing Probability of Kill and platform survivability, as well as developing
technologies for unmanned undersea vehicles. Research performed within Undersea Weaponry supports
several Naval S&T Focus Areas including Power Projection & Integrated Defense, Assure Access to Maritime
Battlespace, Autonomy & Unmanned Systems, and Power & Energy. Weapon technology focus areas include:
Explosives and Warheads, Guidance and Control (G&C), Simulation Based Design, Propulsion, Power Sources,

13.041 13.852 13.400 0.000 13.400
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
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Project (Number/Name)
0000 / Undersea Warfare Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Supercavitation, and Counter Weapons/Counter Measures. The ultimate goal of this activity is to provide
revolutionary capabilities needed to fill Sea Shield and Sea Strike Warfighter Capability Gaps, to accommodate
unique payload limitations through the development of modular and reduced sized undersea weapons based
on common technology enablers (where possible), to provide improved platform pre-engagement positioning
and fire-control solutions for effective weapon-to-target engagement, and provide countermeasures and
counterweapons against current and next-generation undersea weapons.

FY 2019 Plans:
Continue applied research related to critical S&T for supercavitation, advanced warheads, propulsion systems
for undersea platforms and defense against undersea threats.
FY 2020 Base Plans:
Conduct applied research related to critical Science and Technology (S&T) for supercavitation, advanced
warheads, new torpedo fuel formulations, small-scale weapon concepts, and propulsion systems for undersea
vehicles and platforms.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 54.816 58.049 57.075 0.000 57.075

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The overall metrics of applied research in undersea warfare are to develop technologies aimed at improving target detection, classification, localization, tracking,
increasing attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments, countering enemy torpedoes, providing
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the ability to conduct long-range engagements, increasing weapons load-out, providing multi-platform connectivity, increasing endurance/survivability, and reducing size
and power requirements.
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R-1 Program Element (Number/Name)
PE 0602747N / Undersea Warfare Applied
Res

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 4.828 20.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 24.828

A. Mission Description and Budget Item Justification
Efforts for Undersea Warfare Applied Research

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Efforts for Undersea Warfare Applied Research
FY 2019 Plans: Efforts for Undersea Warfare Applied Research

4.828 20.000

Congressional Adds Subtotals 4.828 20.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
N/A
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities Applied Research

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 147.219 137.701 154.755 -   154.755 167.590 180.900 184.622 188.333 Continuing Continuing

0000: (U)Future Naval
Capabilities Applied Research

0.000 147.219 137.701 154.755 -   154.755 167.590 180.900 184.622 188.333 Continuing Continuing

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) address the Applied Research associated with the Future Naval Capabilities (FNC) Program.  The objective of the
work in this PE is to develop and mature technologies needed by the Navy and Marine Corps to initiate FNCs in PE 0603673N Future Naval Capabilities Advanced
Technology Development that can be commenced at higher Technology Readiness Levels (TRLs).  The FNC Program was restructured for FY 2019 to accelerate
transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology
maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated
to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding
commitments, is being resourced in PE 0603673N Future Naval Capabilities Advanced Technology Development.  Funding for technology candidates at lower TRLs (3
to 4) is being resourced in this PE.  The Office of Naval Research (ONR) is working closely across the Department of the Navy (DON) and Naval Research Enterprise
(NRE) to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 156.805 147.771 155.625 -   155.625
Current President's Budget 147.219 137.701 154.755 -   154.755
Total Adjustments -9.586 -10.070 -0.870 -   -0.870

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -10.070
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -2.616 0.000
• Rate/Misc Adjustments -0.001 0.000 -0.870 -   -0.870
• Congressional Directed Reductions
Adjustments

-6.969 -   -   -   -  
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities Applied Research

Change Summary Explanation
The increase in FY 2020 is due to increases in Technology Candidate development in Electromagnetic Maneuver Warfare and Combating Terrorism, Ocean
Battlespace Sensing, Sea Warfare and Weapons, Warfighter Performance, and Naval Warfare and Weapons as discussed in the individual FY 2020 Plans and
increase/decrease statements of each of these R-2 Activity sections.

Technical: Not applicable.

Schedule: Not applicable.
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: (U)Future Naval
Capabilities Applied Research

0.000 147.219 137.701 154.755 -   154.755 167.590 180.900 184.622 188.333 Continuing Continuing

A. Mission Description and Budget Item Justification
Prior to FY 2019, the underlying Future Naval Capabilities (FNC) Program investments in this program element (PE) were aligned to specific FNC projects. Future
budget activity (BA) 2 investments supporting candidate FNC technologies are being developed in order to increase agility, exploit technology advances, and respond
quickly to naval needs. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE
0603673N, Future Naval Capabilities Advanced Technology Development.

The FNC Program has been fully restructured for FY 2019 in favor of a more direct and higher level of collaboration, PE R-2 activities are now organized by the Office
of Naval Research (ONR) Departments, which are tasked to collaborate with the acquisition stakeholders and their resource sponsors.  A complete accounting of the
technology candidates being developed and a full disposition of each technology development effort funded in this PE will be provided separately to the Congressional
oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: CAPABLE MANPOWER (CMP)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

8.158 0.000 0.000 0.000 0.000

Title: ENTERPRISE AND PLATFORM ENABLERS (EPE)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:

13.469 0.000 0.000 0.000 0.000
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
Title: FNC MANAGEMENT
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

7.915 0.000 0.000 0.000 0.000

Title: FORCE HEALTH PROTECTION (FHP)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

4.233 0.000 0.000 0.000 0.000

Title: FORCENET (FNT)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

40.645 0.000 0.000 0.000 0.000
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Applied Research
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0000 / (U)Future Naval Capabilities Applied
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
Title: POWER AND ENERGY (P&E)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

10.845 0.000 0.000 0.000 0.000

Title: SEA SHIELD (SHD)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

34.125 0.000 0.000 0.000 0.000

Title: SEA STRIKE (STK) 27.829 0.000 0.000 0.000 0.000
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructed FNC Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
Title: ELECTROMAGNETIC MANEUVER WARFARE (EMW) AND COMBATING TERRORISM
Description: The objective of this activity, new for FY 2019, is to develop and mature technologies in
asymmetric and irregular warfare, distributed operations, information dominance, survivability and self-defense
to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element
(PE) 0603673N, Future Naval Capabilities Advanced Technology Development.

FY 2019 Plans:
The technologies pursued under this activity include investments that:  improve warfighter effectiveness in
command, control, computers and communication for small unit naval expeditionary warfighters; enhance
fires capabilities so warfighters employed in small, distributed units will have the tools they need to locate
and decisively destroy larger enemy forces; improve force protection for small units and individual warfighters
against a myriad of enemy attack modes; improve human performance by developing new training technologies,
knowledge products, architectures, and systems that can accelerate mental, emotional and cognitive
decision-making skill; mature emerging technologies for future intelligence, surveillance and reconnaissance
systems; develop and mature new maintenance technologies for expeditionary combat systems; develop
new expeditionary energy technologies that support distributed operations from the individual Marine to small
units; develop novel technologies and innovative concepts that will improve the maneuverability of the Marine
Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to inland
objectives; and mature new technologies that will improve the standoff detection and neutralization of improvised
explosive devices.
FY 2020 Base Plans:

0.000 6.639 11.723 0.000 11.723
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on
the technologies noted in the FY 2019 plans. Investments include technologies that: improve warfighter
effectiveness in command, control, computers and communication for small unit naval expeditionary warfighters;
enhance fires capabilities so warfighters employed in small, distributed units will have the tools they need
to locate and decisively destroy larger enemy forces; improve force protection for small units and individual
warfighters against a myriad of enemy attack modes; improve human performance by developing new
training technologies, knowledge products, architectures, and systems that can accelerate mental, emotional
and cognitive decision-making skill; mature emerging technologies for future intelligence, surveillance and
reconnaissance systems; develop and mature new maintenance technologies for expeditionary combat systems;
develop new expeditionary energy technologies that support distributed operations from the individual Marine
to small units; develop novel technologies and innovative concepts that will improve the maneuverability of the
Marine Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to
inland objectives; and mature new technologies that will improve the standoff detection and neutralization of
improvised explosive devices.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase of funds from FY 2019 to FY 2020 is due to naval priorities necessitating an increased investment
in technology options for future expeditionary maneuver warfare and combating terrorism Future Naval
Capabilities (FNCs).  Specific efforts include autonomous and communication technologies that support the
last tactical mile for Marine Corps operations as well as artificial intelligence that improve targeting and fire
support coordination.  A complete accounting of the technologies being developed and a full disposition of each
technology development effort will be provided separately to the Congressional oversight committees.
Title: C4ISR AND SPECIAL PROJECTS
Description: The objective of this activity is to develop and mature technologies in data science, mathematical
optimization, computational and information sciences, quantum information sciences, electronics, command
and control and combat systems, communications, cyber security, cyber operations, electronic warfare, sensing
and surveillance, and precision timing and navigation, as well as technologies for surface and airborne vehicles,
and cruise missile defense weapons to a point where they can be proposed and continued as Future Naval
Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology
Development.

0.000 67.086 55.720 0.000 55.720
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
The technologies pursued under this activity include investments that:  advance techniques and algorithms
for information processing and integration, information operations, information assurance, cyber protection,
communications and networking, computational decision-making, accurate decision making, and command and
control technologies with a specific focus on enabling rapid; exploit advancements in electronics, sensors and
network technologies enabling new and innovative uses of the electromagnetic spectrum in areas of surface
and aerospace surveillance, communications, electronic combat, and precision time and navigation; improve
adaptive persistent surveillance capabilities; develop new digital radio frequency technologies supporting active
aperture, phased arrays capable of performing multiple functions simultaneously; improve soft-kill performance
and real-time assessment, as well as provide multiple means to detect and measure incoming threats.
FY 2020 Base Plans:
Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on
technologies noted in the FY 2019 plans section above.

Investments include technologies that: advance techniques and algorithms for information processing and
integration, information operations, information assurance, cyber protection, communications and networking,
computational decision-making, accurate decision making, and command and control technologies with a
specific focus on enabling rapid; exploit advancements in electronics, sensors and network technologies
enabling new and innovative uses of the electromagnetic spectrum in areas of surface and aerospace
surveillance, communications, electronic combat, and precision time and navigation; improve adaptive persistent
surveillance capabilities; develop new digital radio frequency technologies supporting active aperture, phased
arrays capable of performing multiple functions simultaneously; improve soft-kill performance and real-time
assessment, as well as provide multiple means to detect and measure incoming threats.

FY20 investments focuses on the following areas: communications and networking; decision tools; cyber;
sensor deception and defeat; advanced sensing, counter ISR and processing; cross platform technologies;
and advanced systems and components. The objectives of communications and networking include maturing
promising communications and networking technologies and enable rapid transition to the fleet. The objectives
of sensor deception and defeat include maturing the underlying technologies, techniques and algorithms that
degrade, neutralize, or destroy an adversary's combat capability. The objectives of decision tools include
dedicating applied research to develop decision tools to allow Commanders to rapidly and confidently move from
data-to-options-to-informed decisions. The objectives of cyber include maturing innovative cyber approaches to
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Base

FY 2020
OCO

FY 2020
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enhance resilience, safety, reliability, and efficiency of cyber systems in warfighting platforms. The objectives of
advanced sensing and processing thrust is to maturing sensing system and processing technologies to deliver
enhanced operational capabilities for Intelligence, Surveillance, Reconnaissance and Targeting applications.
The objectives of cross platform technologies include maturing electro-magnetic enabling technologies that rely
on geographic separation of platform sensors to deliver enhanced operational capabilities. The objectives of
advanced systems and components include maturing the underlying components and systems for improved
electro optical (EO), radio frequency (RF) and Precision, Navigation, and Timing (PNT) systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is due to higher naval priorities that led to a realignment of technology
candidates across PE (program element) 0602750N, Future Naval Capabilities Applied Research, R-2 Activities.
Title: OCEAN BATTLESPACE SENSING
Description: The objective of this activity, new for FY 2019, is to develop and mature technologies for
antisubmarine warfare, mine warfare and mine countermeasures, and environmental sensing and prediction
for the ocean battlespace from sub-seafloor to space to a point where they can be proposed and continued
as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced
Technology Development.

FY 2019 Plans:
The technologies being pursued under this activity include investments that:  improve the detection and
neutralization of mines in both the ocean and littoral environment; exploit advancements in maritime sensing,
ocean engineering, marine systems, and undersea signal processing, and improve our understanding of
the environment and the limits of predictability by maturing technologies in fields ranging from the littoral
geosciences to high latitude dynamics.
FY 2020 Base Plans:
Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue technologies
noted in the FY 2019 plans with a primary focus on improving the ability to exploit environmental sensing,

0.000 20.399 24.476 0.000 24.476
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FY 2020
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modeling and prediction to enable more effective anti-submarine warfare (ASW) and mine warfare (MIW)
applications.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 was due to naval priorities necessitating an increased investment in
technology candidates for future FNCs (Future Naval Capabilities) that leverage advances in Ocean Battlespace
Sensing specifically for next generation anti-submarine warfare (ASW) and mine warfare (MIW) sensors,
models, and mission planning capabilities. A complete accounting of the technologies being developed and a
full disposition of each technology development effort will be provided separately to the Congressional oversight
committees.
Title: SEA WARFARE AND WEAPONS
Description: The objective of this activity, new for FY 2019, is to develop and mature technologies that enable
superior warfighting capabilities for surface and sub-surface naval platforms and undersea weaponry to a point
where they can be proposed and continued as Future Naval Capabilities in program element (PE) 0603673N,
Future Naval Capabilities Advanced Technology Development.

FY 2019 Plans:
The technologies being pursued under this activity include investments that: reduce the total life cycle cost of
naval platforms and minimize the energy footprint of naval forces by exploiting advancements in hydrodynamics,
survivability, electrical and thermal systems, platform structures and autonomy for unmanned surface
vehicles; develop new functional and structural materials, materials processing and systems to fulfil the unique
requirements of marine and military applications; develop concepts and technologies which enable flexible
resilient logistics and maintenance: develop new guidance, control, autonomy, sensors, signal processing,
undersea distributed network, energy conversion, propulsion and vehicle technologies that improve the
capabilities of sea weapons; improve protection against corrosion and anti-fouling coatings; develop new battery,
fuel cell, liquid and solid fuels, and motors for weapons and autonomous vehicles; exploit renewable energy
resources and energy efficiency technologies for sea warfare; develop concepts and technologies which enable
flexible resilient logistics; develop improved and new acoustic sensors, and related processing and autonomy

0.000 16.738 25.104 0.000 25.104

Volume 1 - 220

 

 

 

 



UNCLASSIFIED

PE 0602750N: (U)Future Naval Capabilities Applied Res... UNCLASSIFIED
Navy Page 11 of 14 R-1 Line #13

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
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FY 2020
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algorithms, to support long-range undersea weapons; and develop primary battery technology for long-range
undersea weapons.
FY 2020 Base Plans:
The focus in FY 2020 will be on maturing technologies for future FNCs (Future Naval Capabilities) involving off-
board refueling and data transfer, autonomous situational awareness, hazard avoidance, and high temperature
superconducting magnetic influence sweep payloads for unmanned surface vehicles; advanced batteries to
increase torpedo range and endurance; robust power control for integrated surface ship power and combat
systems; precision lift in austere at-sea environments for surface ship replenishment and weapons reload;
digital tools to automate operation and control of unmanned platforms integrated with manned platforms in
mission environments; and in situ repair of shipboard copper-nickel heat exchanger tubing.  Additionally, applied
research will begin on emerging technologies in the areas of autonomy, digital analytics for platforms and
logistics, platform maintenance and sustainability, undersea weapons, advanced manufacturing, and energy
systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 is due to naval priorities in Sea Warfare and Weapons necessitating
an increased investment in advance mine-counter-measure technologies for unmanned vehicles and artificial
intelligence that improves situational awareness and hazard avoidance for autonomous platforms.  A complete
accounting of the technologies being developed and a full disposition of each technology development effort will
be provided separately to the Congressional oversight committees.
Title: WARFIGHTER PERFORMANCE
Description: The objective of this activity, new in FY 2019, is to develop and mature technologies that enhance
Naval warfighting effectiveness and efficiency within the broad array of Warfighter Performance science and
technology domains (Undersea Medicine, Biological Sciences, Biorobotics, Capable Manpower, Command
Decision Making, Force Health Protection, Human Robot Interaction, Noise-Induced Hearing Loss, and Training
and Simulation) to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in
program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.

FY 2019 Plans:

0.000 8.115 12.710 0.000 12.710
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PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The technologies being pursued under this activity include investments that:  mature computational,
neuroscience, bioscience, bio-mimetic, social/organizational, training, human factors, and decision making
technologies to improve warfighter performance and decision making in all environments; exploit advancements
in biomaterials, biomedical technologies, expeditionary and undersea medicine, physiology and biophysics, and
immunology to increase the survival of casualties through intermediate, life-saving treatments and stabilization
techniques and to prevent personnel injuries caused by the stresses of demanding Naval occupations and
environments; and develop new manpower, personnel, training, and education technologies that prepare sailors
and Marines to fight and win in an information rich, distributed battlespace, get the right warfighters into the right
job at the right time with the right tools, and provide a 21st century learning environment designed to deliver the
right training.
FY 2020 Base Plans:
Technologies developed under this activity enhance Naval operators use of: Autonomy, Artificial Intelligence,
and Robotics (AAR), including cross-domain facilitated communication between operators and unmanned
vehicles; Communications and Networking/Cyber (CN/C) technologies such as expeditionary command, control,
communications, intelligence, surveillance, and reconnaissance (C4ISR); Advanced Analytics and Decision
Making (AADM) capabilities including Naval training tools and decision-assist technologies for denied and
degraded environments; Manpower, Performance, Protection, and Medical support (MPPM) capabilities such as
directed energy bioeffects, monitoring performance in austere environments, and predictors of blast injury.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 in Warfighter Performance technologies is due to naval priorities
necessitating an increased investment for future FNCs (Future Naval Capabilities) that leverage advances
in human-machine integration, communications, predictive and preventive techniques for Naval force health
protection; and training technologies for Fleet/Force.  A complete accounting of the technologies being
developed and a full disposition of each technology development effort will be provided separately to the
Congressional oversight committees.
Title: NAVAL AIR WARFARE AND WEAPONS
Description: The objective of this activity, new for FY 2019, is to develop and mature technologies in directed
energy, energetic materials, autonomy, electromagnetic launch, and high speed conventional air and surface

0.000 18.724 25.022 0.000 25.022
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

weapons to a point where they can be proposed and continued as Future Naval Capabilities in PE 0603673N,
Future Naval Capabilities Advanced Technology Development.

FY 2019 Plans:
The technologies being pursued under this activity include investments that: enhance the offensive and
defensive capabilities of tactical missiles and missile systems by developing and maturing new technologies in
the areas of high threat time-critical strike, countermeasures to advanced seekers and hostile fire, air vehicle
performance, air platform survivability, total ownership cost, operational availability, hypersonic missile defense,
naval fires, non-kinetic warfare, unmanned naval aviation, warhead and propulsion energetics and design,
navigation, autonomy, airframes, power and energy, propulsion design, sensors, seekers, targeting, directed
energy, collaborative operations, advanced manufacturing and maintenance reduction.
FY 2020 Base Plans:
The focus of FY2020 will be on maturing technologies for future FNCs that will improve kinetic and non-kinetic
capabilities of existing and future naval weapon systems, as well as introduce technological advancements into
core Naval operations.  Technology investments will be made to introduce artificial intelligence and machine
learning into mission planning, make generational enhancements to rocket motor propulsion, investigate sub-
system advancement for hypersonic weapons, mature directed energy applications for defense, expand aircraft
and ship self-defense capabilities, create alternate aircraft repair methodologies, and improve aircraft-ship
interoperability.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase in Naval Air Warfare and Weapons technologies from FY 2019 to FY 2020 is due to naval priorities
necessitating an increased investment in technologies for greater insertion and utilization of artificial intelligence
and machine learning into Naval operations; investigation into new means for increased availability and
sustainability and reduced life cycle cost of capital investments in Naval aircraft; and acceleration of subsystem
development for hypersonic weapons and defense.

Accomplishments/Planned Programs Subtotals 147.219 137.701 154.755 0.000 154.755

C. Other Program Funding Summary ($ in Millions)
N/A
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R-1 Program Element (Number/Name)
PE 0602750N / (U)Future Naval Capabilities
Applied Research

Project (Number/Name)
0000 / (U)Future Naval Capabilities Applied
Research

C. Other Program Funding Summary ($ in Millions)
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The performance metric for this program element (PE) and the research thrusts it funds can be measured by the number of successful Future Naval Capabilities (FNCs)
that are able to be proposed and selected in the FNC budget activity (BA) 3 PE 0603673N, Future Naval Capabilities Advanced Tech Development.
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R-1 Program Element (Number/Name)
PE 0602782N / Mine & Exp Warfare Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 35.430 38.214 36.074 -   36.074 30.298 30.900 31.533 32.167 Continuing Continuing

0000: Mine & Exp Warfare
Applied Res

0.000 31.085 36.214 36.074 -   36.074 30.298 30.900 31.533 32.167 Continuing Continuing

9999: Congressional Adds 0.000 4.345 2.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 6.345

A. Mission Description and Budget Item Justification
This Program Element (PE) provides technologies for Naval Mine Countermeasures (MCM), Expeditionary Warfare, U.S. Naval sea mining, Naval Special Warfare
(NSW), and Joint Tri-Service Explosive Ordnance Disposal (EOD) as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations
and maintenance that enable applied research at sea. This program is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capability Objectives through the
development of technologies to achieve military objectives with minimal casualties and collateral damage. Within the Naval Transformation Roadmap, this investment
will achieve one of three "key transformational capabilities" required by "Sea Shield" as well as technically enable the Ship to Objective Maneuver (STOM) key
transformational capability within "Sea Strike" by focusing on technologies that will provide the Naval Force with the capability to dominate the battlespace, project power
from the sea, and support forces ashore with particular emphasis on rapid MCM operations. These efforts concentrate on the development and transition of technologies
for the MCM-related and Urban Asymmetric/Expeditionary Warfare Operations (UAEO)-related Future Naval Capabilities (FNC) Enabling Capabilities (ECs). The Mine
and Obstacle Detection/Neutralization efforts include technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting
and neutralization/breaching. The Urban Asymmetric Operation effort includes critical warfighting functions such as Command, Control, Communications, Computers,
Intelligence, Surveillance and Reconnaissance (C4ISR), fires, maneuver, sustainment, etc. The Naval Special Warfare and Explosive Ordnance Disposal technology
efforts concentrate on the development of technologies for safe near-shore mine detection, diver mobility and survivability, and ordnance disposal operations.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national
security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters
Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.
These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the
warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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R-1 Program Element (Number/Name)
PE 0602782N / Mine & Exp Warfare Applied Res

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 32.733 37.545 36.273 -   36.273
Current President's Budget 35.430 38.214 36.074 -   36.074
Total Adjustments 2.697 0.669 -0.199 -   -0.199

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -1.331
• Congressional Rescissions -   -  
• Congressional Adds -   2.000
• Congressional Directed Transfers -   -  
• Reprogrammings -1.000 0.000
• SBIR/STTR Transfer -0.802 0.000
• Program Adjustments 0.000 0.000 -0.199 -   -0.199
• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
• Congressional Add Adjustments 4.500 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 1.931 0.000
Congressional Add: Submersible Research 2.414 0.000
Congressional Add: Unmanned Aerial and Deep Submersible Platforms 0.000 2.000

Congressional Add Subtotals for Project: 9999 4.345 2.000

Congressional Add Totals for all Projects 4.345 2.000

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.
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R-1 Program Element (Number/Name)
PE 0602782N / Mine & Exp Warfare Applied
Res

Project (Number/Name)
0000 / Mine & Exp Warfare Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: Mine & Exp Warfare
Applied Res

0.000 31.085 36.214 36.074 -   36.074 30.298 30.900 31.533 32.167 Continuing Continuing

A. Mission Description and Budget Item Justification
This project focuses on reducing the time involved in conducting MCM operations and increasing safe standoff from minefields. It develops and transitions technologies
for MCM-related and UAEO-related Future Naval Capability Enabling Capabilities (FNC ECs). The MCM effort includes technologies for clandestine and overt minefield
reconnaissance, organic ship self-protection, organic minehunting, neutralization/breaching and clearance. The Littoral Warfare effort includes critical warfighting
functions such as C4ISR, fires, maneuver, sustainment, etc. The sea mining effort emphasizes technologies for future sea mines. The Naval Special Warfare and
Explosive Ordnance technology efforts concentrate on the development of technologies to enhance diver capabilities including: safe near-shore mine sensing, mobility
and survivability, and ordnance disposal operations.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: MINE TECHNOLOGY
Description: Mine Technology: This activity primary focuses on developing and demonstrating technologies
to support on-demand battlespace shaping through advanced undersea weapons and next generation mining
concepts. Efforts include Command & Control to support remote control, advanced sensing technologies,
compatibility with unmanned delivery options, detection & classification, and targeting solutions.  The program,
Modular Undersea Effectors (MUSE), is a critical Science and Technology effort both to support Fleet demand
for capability and prototype development for next generation mining concepts, and to develop and investigate
flexible, scalable, and asymmetric technologies to deliver next generation mining effects for legacy programs
of record.  This program provides critical S&T for development and capability in new acquisition programs of
record.

FY 2019 Plans:
Conduct applied research in remote control, advanced minefield concepts, minefield planning, and advanced
sensors / signal processing. Efforts involved in this area include developments in advanced sensors and
algorithmic capabilities that are applicable toward existing target detection devices (TDDs), analysis of
intermediate and deep water minefield concepts, development of concepts for semi-autonomous and remote
controlled mines and minefields, and assessment of sea mine technologies in order to maintain a level of

3.659 6.962 7.635 0.000 7.635
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R-1 Program Element (Number/Name)
PE 0602782N / Mine & Exp Warfare Applied
Res

Project (Number/Name)
0000 / Mine & Exp Warfare Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

expertise in naval mines. Initiate applied research in modeling and applying novel mine sensing modalities and
modeling and development of advanced minefield effects.
FY 2020 Base Plans:
Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and
scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for
detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this
thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for
improved discrimination as well as communications, command, and control technologies. Continue prototyping
and demonstration for next-generation target detection devices and mine effects.

Joint Service Explosive Ordnance Disposal (EOD):
Conduct applied technology development and demonstration in electro-optic & acoustic technologies for
buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection
and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and
demonstration of laser interferometric sensor/systems for detection of buried objects, highly dexterous dual
manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization
missions, technologies for low-observable underwater ordnance neutralization and technologies for the
inspection of underwater explosive threats.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: MINE/OBSTACLE DETECTION
Description: This activity focuses on applied research to enable longer detection ranges and precise mine
location with fewer false alarms in a variety of challenging environments. It supports Discovery and Invention
(D&I) and Mine Countermeasures (MCM)-related Future Naval Capabilities (FNCs). Efforts in Synthetic Aperture
Sonar (SAS) technologies for longer range detection and classification of mine-like targets and magnetic
gradiometer sensing and electro-optic (EO) technology for buried mine identification, and sensor integration
onto Autonomous Underwater Vehicles (AUVs) are being addressed. EO sensor research develops algorithms
to enable image processing for rapid overt reconnaissance from an Unmanned Aerial Vehicle (UAV). Other
processing, classification and data fusion techniques to reduce operator workload, and a mine burial prediction

17.003 17.969 17.329 0.000 17.329
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

"expert system" are also being developed. Efforts also support development of MCM Mission Modules for Littoral
Combat Ships.

The program is strongly aligned with the Oceanographer of the Navy (N2/N6E) and the research topics
addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the
development and use of autonomous systems for the collection of environmental observations and continuing
support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable
science at sea. This Program requires field research that involves participation in Navy environmental planning
efforts including environmental planning documents (Environmental Impact Statements). The use of active
acoustic transmissions requires modeling of the acoustic effects of sound on marine life.

FY 2019 Plans:
Conduct applied research in novel minehunting technology areas that will ultimately enable unmanned systems
to operate flexibly across a wide range of dynamic and unstructured environments and operations. Research
thrusts include development of new algorithms, coding schemes, prototype hardware, and problem domain
understanding for acoustic communications between unmanned MCM systems in the dynamic environments
unique to minehunting; new transduction designs and sensor concepts appropriate for miniaturizing MCM
capabilities onto substantially smaller unmanned systems and operating with increased autonomy; algorithmic
approaches and new hardware designs that consolidate and optimize sensing, navigation, and communications
for smaller autonomous mobile mine hunting and neutralization systems.   Conclude development of a high
source level projector that can extend the maximum detection range of the Low Frequency Broadband (LFBB)
Mine Identification System. Conclude Phase 2 of Advanced Mission Module Technology Development. Conclude
development of system concepts for wide area detection of surface and submerged drifting mines. Initiate
joint sensing and communication approaches for multi-vehicle mine hunting.  Initiate performance estimation
for automatic target recognition on non-imaging systems. Continuing support to research vessels of the U.S.
Academic Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare:  Perform laboratory, field, and theoretical/numerical studies that creates new solutions
to enable naval forces to conduct more rapid and effective mine detection and classification such as: the
development of unmanned underwater vehicle (UUV) autonomy to interactively sense and exploit the ambient
environmental conditions to optimize performance; and to characterize the flow generated by biomimetic
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FY 2020
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FY 2020
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propulsion approaches leading to development of tools to inform the design of future UUVs utilizing such
propulsion mechanisms.
FY 2020 Base Plans:
Conduct applied research in novel mine hunting technologies to enable unmanned systems to operate flexibly
across a wide range of dynamic and unstructured environments and operations.

Research thrusts include the development of new algorithms, innovative processing schemes, prototype
hardware, studies of acoustic communications between unmanned MCM systems in dynamic environments;
new transducer designs and sensors for miniaturizing MCM capabilities onto smaller unmanned systems and
operating with increased autonomy; novel algorithmic approaches and hardware designs that consolidate and
optimize sensing, navigation, and communications for smaller autonomous mine hunting and neutralization
systems. Conduct investigations of joint sensing and communication approaches for multi-vehicle mine hunting;
and, performance estimation for automatic target recognition on non-imaging systems.

Laboratory, field, and theoretical/numerical studies will provide new solutions to enable more rapid and effective
mine detection and classification. Emphasis will be placed on reducing timelines, or even eliminating, post-
mission analysis through enhanced scene understanding derived from acoustic and/or other sensing modalities.

Specific research activities include; the development of Unmanned Underwater Vehicle (UUV's) autonomy
to exploit the ambient environmental conditions to optimize performance; extend the reach of MCM UUVs
to operate at deeper depths; characterization of the flow generated by various propulsion approaches;
measurements and modeling of the physics associated with the acoustic interactions with targets and
the environment, which can be exploited for detection and classification; investigations that lead to new
parameterizations of the ocean seabed applicable to modern mine hunting systems; investigations that link
observable impacts on acoustic scattering and/or propagation with the underlying phenomenology that affects
the environment, including oceanographic and biologic processes; investigations aimed at linking target
scattering physics modalities to specific properties in the feature space domain used for Automatic Target
Recognition.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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FY 2020
OCO

FY 2020
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There is no significant change from FY 2019 to FY 2020.
Title: MINE/OBSTACLE NEUTRALIZATION
Description: Activity includes applied research to support selected Mine Counter-Measures related Future
Naval Capabilities (FNC) for rapid mine and obstacle neutralization and sea mine jamming techniques to
increase surface ship safe standoff from threat mines. It includes various lethality, vulnerability and dispensing
computational tools, models and assessments to support the various far-term Surf Zone and Beach Zone mine
and obstacle breaching concepts.

FY 2019 Plans:
Conduct applied research in rapid mine and obstacle neutralization and mine sweeping techniques to increase
surface ship safe standoff from threat mines. Efforts involved in this area include various lethality, vulnerability,
and dispensing models, assessments, and algorithmic approaches to support surf zone and beach zone mine
and obstacle breaching concepts; techniques for neutralization of buried mines; techniques for emulation sweep;
and investigating the coupling of reacquire & identify capabilities with precision neutralization for buried mines.
Conclude development of system concepts for autonomous neutralization of surface and submerged drifting
mines.
FY 2020 Base Plans:
Conduct applied research to support rapid mine and obstacle neutralization and mine sweeping techniques to
enable maneuver of joint forces and increase the safe standoff of various tactical platforms and surface ships
from the threat of mines.  Research thrusts include development of lethality, vulnerability models, technology
concept assessments, and algorithmic approaches to support neutralization of mines and obstacles in all water
depths and on the beach, which includes Surf Zone and Beach Zone mine and obstacle breaching concepts;
novel approaches for neutralization of buried mines; advanced techniques for emulation sweep; and methods
to enable precision neutralization of buried mines. Conclude assessment of preliminary methods for emulation
sweep.  Conclude investigation of coupling of reacquire and identify capabilities with precision neutralization of
buried mines.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

0.415 0.445 0.435 0.000 0.435
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There is no significant change from FY 2019 to FY 2020.
Title: SPECIAL WARFARE/EOD
Description: The goal of this effort is to develop technologies to extend stand-off of special operations and
Explosive Ordnance Disposal (EOD) forces in clandestine hydrography, mine clearance and port security
missions while increasing the range and effectiveness of divers. Advanced technologies are needed to gain
access to areas contaminated by area-denial sensors and/or booby traps. Developed technologies will transition
to the Joint Service EOD Program, the Naval EOD Program, or the DOD Technical Response Group. This
activity includes applied research in sensor technology for Naval Special warfare (NSW) and EOD autonomous
and handheld sonar systems to increase detection range and accuracy in harsh environments. Other efforts
include mission support technology improvements for AUVs and human divers - such as communications,
navigation and life support.

FY 2019 Plans:
Conduct applied research in sensor technology for NSW and EOD autonomous and handheld sonar systems,
mission support technology improvements for AUVs and human divers (e.g., communications, navigation, and
life support), and threat identification, exploitation, and remediation technologies. Efforts involved in this area
include development of technologies to excavate buried IEDs, dual manipulator robots for complex underwater
EOD missions, technologies to enhance diver situational awareness and autonomous inspection of ship hulls,
support of Joint Service Explosive Ordnance Disposal (JSEOD) applied research, and detection of trace and
bulk explosive materials. Conclude investigation of multi-modal signature reduction technologies for wet/dry-
submersibles and semisubmersibles.  Initiate modeling and development of concepts to increase mobility
efficiency for combat divers.
FY 2020 Base Plans:
Conduct applied research in sensor, render-safe and neutralization technologies for NSW and EOD autonomous
and handheld systems, mission support technology enhancements for manned and unmanned platforms (air,
surface or undersea) and new concepts to increase the efficiency and mobility of unmanned platforms and
divers (e.g., communications, propulsion, navigation, and life support), and threat identification, exploitation, and
remediation technologies.  Efforts include development of technologies which will: excavate buried Improvised
Explosive Device; use advanced robotic manipulators for complex underwater EOD missions; support Joint
Service Explosive Ordnance Disposal (JSEOD) applied research; detect trace and bulk explosive materials at
extended standoff distances; detect buried improvised explosive devices, explosive threats and mines using
handheld or unmanned platforms;  inspect explosive threats from safe standoff, enhance diver situational

10.008 10.838 10.675 0.000 10.675
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awareness and autonomous inspection of structures; conduct vessel interdiction; allow tagging, tracking and
locating of targets; conduct characterization, inspection, surveillance and reconnaissance of denied and under
canopy areas.  Conclude assessment of excavation techniques.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 31.085 36.214 36.074 0.000 36.074

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The overall metrics of this applied research program are the development of technologies which focus on the Expeditionary Warfare challenge of speeding the tactical
timeline and increasing safe standoff from minefields. Individual project metrics include the transition of 6.2 technology solutions into 6.3 advanced technology programs.
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R-1 Program Element (Number/Name)
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Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 4.345 2.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 6.345

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Funds will be used to accelerate development of capabilities to reduce timelines in
MCM operations and to
study cross-domain hybrid unmanned systems.
FY 2019 Plans: N/A

1.931 0.000

Congressional Add: Submersible Research
FY 2018 Accomplishments: Funds will be used to accelerate development of autonomous vehicle behaviors in
cluttered environments.
FY 2019 Plans: N/A

2.414 0.000

Congressional Add: Unmanned Aerial and Deep Submersible Platforms
FY 2018 Accomplishments: N/A
FY 2019 Plans: Funds will be used to further development of autonomous aerial and submersible platforms in
cluttered environments.

0.000 2.000

Congressional Adds Subtotals 4.345 2.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602782N / Mine & Exp Warfare Applied
Res

Project (Number/Name)
9999 / Congressional Adds

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval Prototypes(INP) Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 160.884 154.085 153.062 -   153.062 160.537 163.711 166.933 170.290 Continuing Continuing

0000: (U)Innovative Naval
Prototypes(INP) Applied Res

0.000 160.884 154.085 114.427 -   114.427 132.026 137.650 166.933 170.290 Continuing Continuing

2481: EMRG 0.000 0.000 0.000 7.632 -   7.632 0.000 0.000 0.000 0.000 0.000 7.632

2958: Cyberspace Activities 0.000 0.000 0.000 31.003 -   31.003 28.511 26.061 0.000 0.000 0.000 85.575

Note
In FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit
0000 to Project Unit 2481 within this PE.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 0000 to consolidate and coordinate the acceleration of AI investments.

The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs)
in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval
Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities beginning in FY20, which was established to isolate and identify cyberspace activities.

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) address the Applied Research associated with the Innovative Naval Prototypes (INP) Program.  These investments
represent game-changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the
way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.  The projects in this portfolio are
high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future.  The goal of these investments is to develop and
demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were
to be established to support further development.  These investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires a systematic expansion and application of knowledge to develop useful materials, devices, and systems oriented toward the design and
development of prototypes applicable to specific mission area requirements.  The efforts funded within this PE translate promising basic research into solutions for
broadly defined military needs.  These efforts include developing breadboard hardware and algorithms that establish the initial feasibility and practicality of proposed
solutions to technological challenges, such as concept exploration efforts, studies, investigations, and non-system specific technology efforts.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on
each project will be provided separately to the Congressional oversight committees.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval Prototypes(INP) Applied Res

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 171.146 159.697 161.381 -   161.381
Current President's Budget 160.884 154.085 153.062 -   153.062
Total Adjustments -10.262 -5.612 -8.319 -   -8.319

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -5.612
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -3.262 0.000
• Program Adjustments 0.000 0.000 -0.776 -   -0.776
• Rate/Misc Adjustments 0.000 0.000 -7.543 -   -7.543
• Congressional Directed Reductions
Adjustments

-7.000 -   -   -   -  

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.

Volume 1 - 238

 

 

 

 



UNCLASSIFIED

PE 0602792N: (U)Innovative Naval Prototypes(INP) Appl... UNCLASSIFIED
Navy Page 3 of 15 R-1 Line #15

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: (U)Innovative Naval
Prototypes(INP) Applied Res

0.000 160.884 154.085 114.427 -   114.427 132.026 137.650 166.933 170.290 Continuing Continuing

Note
Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from
Project Unit 0000 to Project Unit 2481 within PE 0602792N.

A. Mission Description and Budget Item Justification
Innovative Naval Prototypes (INP) investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a
Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and
Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically
refreshed through the selection of new INPs as existing ones are completed.  Successful experiments and demonstrations are intended to present the Department of
the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path
forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs have been collectively grouped into R-2 Activities that include
Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber, Undersea Warfare and Artificial Intelligence.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on
each project will be provided separately to the Congressional oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Cyber
FY 2019 Plans:
Continue Applied Research effort to develop leap-ahead resilient cybersecurity tools that will enable our
warfighting platforms to fight through current and future cyber intrusions.
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

17.567 23.535 0.000 0.000 0.000
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The FY 2019 to FY 2020 decrease reflects the realignment of funding within this PE from Proj 0000 Innovative
Naval Protoypes (INP) Applied Res to Proj 2958 Cyberspace Activities.
Title: Directed Energy / Electric Weapons
Description: This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that
are developing new technologies for directed energy, electric weapons, and hypersonic cruise and air launch
booster technology.  Future adversaries will seek to neutralize U.S. conventional advantages by capitalizing on
asymmetric capabilities that incorporate mobility, range, speed and deception.  Naval platforms will be on the
front line of our national integrated defensive capabilities to defeat these emerging threats that are proliferating.
At the same time, the fleet/force must be able to effectively strike targets with survivable, scalable and cost-
effective weapons that have sufficient range, speed and accuracy to complete a variety of missions while
reducing risk to our warfighters and without creating unnecessary collateral damage or loss of life.  Technologies
within this activity will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and
non-kinetic systems for offensive of defensive purposes.

FY 2019 Plans:
Continue Applied Research development addressing the unique technical challenges inherent in the
construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of repeatedly
launching long range, precision guided projectiles using electricity instead of chemical propellants.  Conduct a
full-scale, rep-rate composite barrel structural demonstration for this project.

Continue Applied Research efforts to develop a radio frequency effects payload (a joint USAF/USN project) with
scalable electromagnetic effects.  Conduct payload shock/vibration testing at the subsystem level.

Initiate development of a government laboratory laser testing environment that is representative of a shipboard
environment.  Conduct the applied research associated with a land-based test at White Sands Missile Range
that will involve ship integration and sea testing on an LPD ship.
FY 2020 Base Plans:
Conduct development efforts for a radio frequency effects payload (a joint USAF/USN project) with scalable
electromagnetic effects.  Conduct the Applied Research supporting initial lab and integration testing.

56.333 45.788 29.531 0.000 29.531
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Conduct research to develop a hypersonic cruise missile that is affordable and effective to mature critical
technologies.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is due to a planned ramp down in Directed Energy/Electric Weapons
Applied Research as some of the difficult technology challenges are being achieved, and the realignment of
Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development
effort to a newly created Project Unit 2481 in PE 0602792N.  Specific information on each project will be
provided separately to the Congressional oversight committees.
Title: Electromagnetic Maneuver Warfare
Description: This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments
that are developing new technologies for Electromagnetic Maneuver Warfare (EMW).  The electromagnetic
spectrum is a key operational maneuver space enabled by continuous, real-time awareness of all spectrum
activity.  This R-2 Activity supports spectrum dominance, which included efforts that focus on communications,
surveillance, EMW and electronics to understand and shape the battle space.  The ability to assure access to
the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor engagement.
Technologies within this activity will provide for integrated and distributed forces capable of dynamic
synchronized actions through interoperable forces by incorporation of autonomous/ disaggregated systems to
increase flexibility and reach within the electromagnetic spectrum.

FY 2019 Plans:
Continue Applied Research efforts to develop technology which will enable a strike group to work cooperatively
in the Electromagnetic Spectrum (EMS) to optimize EW, Information Operations (IO), communications, and
radar performance.  Conduct the Applied Research supporting an at-sea Flexible Distributed Array Radar
demonstration.
FY 2020 Base Plans:
Develop efforts to enable a strike group to work cooperatively in the electromagnetic spectrum by optimizing
electronic warfare, information operations, communications and radar performance.  Conduct the Applied

23.607 11.072 7.056 0.000 7.056
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Appropriation/Budget Activity
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Research associated with the final design for a Low-band Radio Frequency Intelligent Distribution Resource
(LowRIDR) for the EMC2 prototype.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is due to a planned ramp down in applied research as work in this
technology area is approaching completion.  Specific information on each project will be provided separately to
the Congressional oversight committees.
Title: INP Management
Description: This R-2 Activity was discontinued in FY 2019.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A

1.470 0.000 0.000 0.000 0.000

Title: Undersea Warfare
Description: This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that
are developing new technologies for Undersea Warfare.  This R-2 Activity explores development of technologies
to achieve and maintain undersea dominance in the areas of Anti-Submarine Warfare (ASW) and mine warfare,
and to improve environmental sensing capabilities which support the Undersea Warfare domain.  Technologies
within this activity will dramatically improve sensing and sense-making, provide integrated and distributed
autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic effects
payloads.

FY 2019 Plans:
Affordable Mobile ASW Surveillance System (AMASS)

14.439 13.602 14.046 0.000 14.046
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Appropriation/Budget Activity
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Continue AMASS, a three year project that will verify our understanding of the physical phenomenon postulated
to give superior performance. Complete Design source and receiver configurations suitable for future spiral
development as
an autonomous deployable system. The first of three units will be fabricated and assembled, and fabrication and
assembly of the second and third unit will begin. Develop software for real time control of the source and post-
test
control of the receiver. Develop software to analyze data that will be collected.

Initiate Applied Research efforts to develop the technology required to operate an unmanned environmental
observing system in strategically important locations in support of persistent monitoring of environmental
conditions.
FY 2020 Base Plans:
Conduct applied research associated with the development of an Arctic Mobile Observing System (AMOS),
a prototype mobile sensing system incorporating Arctic-capable unmanned underwater vehicles that can be
deployed anywhere in the Arctic using a central, ice-based buoy node to provide the critical infrastructure
(power, communication, navigation, and environmental intelligence).  AMOS will provide the Navy with a
persistent Arctic presence and environmental Arctic domain awareness at a lower cost and less risk than
manned platforms.  The combination of Unmanned Underwater Vehicle (UUV) assets included in an AMOS
node will determine the range, sensing capability and persistence of each node, and can be chosen based on
need and Arctic location.  Work under this effort will involve understanding the trade-offs and capabilities for the
prototype system.

Affordable Mobile ASW Surveillance System (AMASS)
Complete Applied Research efforts to verify performance of components to enable next generation Anti-
Submarine Warfare (ASW) capability.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
No significant change from FY 2019 to FY 2020
Title: Unmanned and Autonomous Systems 47.468 60.088 48.925 0.000 48.925
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Description: This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments
that are developing new technologies for Unmanned and Autonomous Systems.  Increased proliferation of
inexpensive lethal threats targeting individual warfighters and high-value assets, combined with continued
rapid advances in computing, power and energy, robotics, sensors and position guidance technologies, drives
the requirement to augment expensive manned systems with less expensive, unmanned, fully autonomous
systems that can operate in all domains.  Technologies within this activity will provide integrated and distributed,
autonomous and disaggregated systems to increase flexibility and reach.

FY 2019 Plans:
Continue applied research of autonomous payloads for large and extra-large unmanned undersea vehicles.

Continue applied research of autonomy algorithms, the command and control architecture needed for swarm
control (a flying ad-hoc network), effects payloads and sensing modalities.

Continue applied research of autonomous control for medium displacement unmanned surface systems,
focusing on research into common behaviors across multiple missions, advancements in route planning, and
additional perception modalities.

Complete applied research to include an at-sea demonstration of a fuel cell system on an available Unmanned
Undersea Vehicle (UUV) of suitable size.

Conduct applied research into small multi-Unmanned Surface Vehicle (USV) autonomous control, including
research into common multi-USV behaviors across multiple missions, multi-USV task recognition/allocation/
execution and advanced perception.
FY 2020 Base Plans:
Conduct development of autonomous payloads for extra-large unmanned undersea vehicles.

Conduct development of technologies that continue to support development of a scalable system of inexpensive
Unmanned Aerial Vehicles (UAVs) in order to provide a disruptive capability in contested urban environments
against anti-access area denial defenses.
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Conduct development of technologies that will enable a self-deploying, highly autonomous, multi-mission/multi-
payload Unmanned Surface Vehicle (USV) capable of operating with carrier strike groups and surface action
groups at a very low operating cost.

Conduct development of an autonomous control system for multiple Unmanned Surface Vehicle (USVs)
consisting of cooperative task allocation, cooperative route planning/behaviors, and shared situational
awareness.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY 2019 to FY 2020 decrease is due to the completion of applied research associated with a fuel cell
system for unmanned undersea vehicles.  Funding realigned specific information on each project will be
provided separately to the Congressional oversight committees.
Title: Artificial Intelligence
Description: This R-2 Activity contains coordinated AI investments for Applied Research Innovative Naval
Prototype (INP) efforts that develop new technologies applying Artificial Intelligence.  This Applied Research,
being conducted in coordination with complimentary Advanced Technology Development investment in Program
Element (PE) 0603801N INP, will create Artificial Intelligence applications for predictive mission-focused
analytics that autonomously gather, analyze, compile, interpret, and visualize a fused tactical & national all
source data picture to improve decision making speeds and enable a distributed Artificial Intelligence capability
that can function in a harsh and adversarial environment and is able to determine an optimal response and
accelerate reactions to real time.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
Align Applied Research associated with the development of a prototype multi-domain integrated fires control
capability enabled by Artificial Intelligence (AI) allowing for real-time, force-wide electromagnetic maneuver and
soft-kill and hard-kill battle management. Thrust areas being explored include distributed combat data systems,
AI battle management tools, and embedded machine learning.

0.000 0.000 14.869 0.000 14.869
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
0000 / (U)Innovative Naval Prototypes(INP)
Applied Res

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Align Applied Research supporting the goal of demonstrating machine speed battle management tools to
support continuous analysis and planning at the operational and tactical levels and dynamically synchronizing
forces across intelligence, surveillance and reconnaissance, Command and Control and combat systems.
Thrust areas being explored include distributed combat data systems, adaptive data analytics and a course of
action and intentions assessment AI application.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 is due to the acceleration of aligned Artificial Intelligence R-2 Activity
being initiated. This project is being initiated in response to the National Defense Strategy guidance for
modernization of advanced autonomous systems. It will enable a broad array of autonomous functions, such
as machine-speed decision making in Electromagnetic Warfare (EW) and Spectrum Management operations,
through improvements in artificial intelligence.  Specific information on each project will be provided separately to
the Congressional oversight committees.

Accomplishments/Planned Programs Subtotals 160.884 154.085 114.427 0.000 114.427

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support
the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments
and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval
warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent
basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy
leadership is briefed on the portfolio's status by the Chief of Naval Research.
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
2481 / EMRG

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2481: EMRG 0.000 0.000 0.000 7.632 -   7.632 0.000 0.000 0.000 0.000 0.000 7.632

Note
Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from
Project Unit 0000 to Project Unit 2481 within PE 0602792N.

A. Mission Description and Budget Item Justification
Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical
propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and
improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic
missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP
investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL)
of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are
demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present
the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions
as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically
addresses Applied Research in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on
each project will be provided separately to the Congressional oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: NewElectro-Magnetic Railgun (EMRG)
Description: EMRG is a high-power, kinetic energy weapon capable of launching precision guided projectiles
using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches
the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved
operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun
provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire
support.

0.000 0.000 7.632 0.000 7.632
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
2481 / EMRG

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

FY 2019 Plans:
N/A
FY 2020 Base Plans:
Conduct applied research addressing the unique technical challenges inherent in the construction, assembly
and operation of an Electro-Magnetic (EM) Railgun prototype capable of launching long range projectiles at a
tactically relevant muzzle energy and repetition rate.  Special materials and compact sub-system components
will be developed that are capable of operating in harsh thermal and electromagnetic environments.  Advanced
modeling tools will be utilized to assess design options, analyze system concepts, and inform experimental
hardware design and testing.  Develop and test next generation pulsed power components to assess
performance and applicability towards future shipboard designs. Develop and refine algorithms for controlling the
precision timed electromagnetic pulse used to fire the railgun in the rep-rate mode. Conduct material, physics
and thermal property research for long life, rep-rate electromagnetic launch systems and actively monitor
performance to understand the high currents, elevated operating temperatures, and cooling of components, so
as to improve designs and increase their reliability. Utilize modeling and simulation tools that support simulated
operational scenarios to quantify the value of HVP fired from a Railgun.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase in FY 2020 is due to the realignment of the Applied Research Electro-Magnetic Railgun (EMRG)
high-power, kinetic energy weapon prototype development effort from Project Unit 0000 to Project Unit 2481
within PE 0602792N.

Accomplishments/Planned Programs Subtotals 0.000 0.000 7.632 0.000 7.632

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
2481 / EMRG

E. Performance Metrics
In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support
the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments
and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval
warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent
basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy
leadership is briefed on the portfolio's status by the Chief of Naval Research.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
2958 / Cyberspace Activities

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2958: Cyberspace Activities 0.000 0.000 0.000 31.003 -   31.003 28.511 26.061 0.000 0.000 0.000 85.575

Note
The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs)
in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval
Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities, which was established to isolate and identify cyberspace activities.

A. Mission Description and Budget Item Justification
This Project contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries
are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our
command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R-2 Activity
will enable the warfighter to take immediate, appropriate action at any time, against any desired adversary, target or network by assuring that autonomous, continuous
analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's
guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through
enhanced cyber security/protection.

This Project was formerly the Cyber R-2 Activity under Project 0000 (U)Innovative Naval Prototypes(INP) Applied Research.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Cyber
FY 2019 Plans:
N/A
FY 2020 Base Plans:
Conduct Applied Research addressing the unique technical challenges required to achieve a systematic
reduction of any computing system's attack surface across all its layers of computing.  Continue development of
tools and techniques enabling powerful tailoring of an end-system computing environment to match the needs of
deployed applications and users, removing software bloat and unused features, resulting in significantly reduced
attack surface for both known and unknown vulnerabilities. Specific information on each project will be provided
separately to the Congressional oversight committees.
FY 2020 OCO Plans:

0.000 0.000 31.003 0.000 31.003
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Appropriation/Budget Activity
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R-1 Program Element (Number/Name)
PE 0602792N / (U)Innovative Naval
Prototypes(INP) Applied Res

Project (Number/Name)
2958 / Cyberspace Activities

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY 2019 to FY 2020 increase reflects the realignment of funding within this PE from Project 0000 Innovative
Naval Prototypes (INP) Applied Research to Project 2958 Cyberspace Activities. The 6% increase from
the FY 2019 Cyber R-2 Activity ($23.535M) in Project 0000 to $31.003M here in FY 2020 is due to Applied
Research associated with the planned third phase of the TPCP project, which covers efforts to develop tools
and techniques for automatically customizing a range of standard communications protocols used in closed
shipboard environments, tailoring end-system network stacks to
match the needs of deployed applications.  Addressing this computing layer is essential for achieving total
protection of Navy cyber infrastructure and drastically reducing attack surface.

Accomplishments/Planned Programs Subtotals 0.000 0.000 31.003 0.000 31.003

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support
the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments
and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval
warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent
basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy
leadership is briefed on the portfolio's status by the Chief of Naval Research.
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PE 0602861N: (U)Science & Tech Management - ONR Field... UNCLASSIFIED
Navy Page 1 of 4 R-1 Line #16

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 2: Applied
Research

R-1 Program Element (Number/Name)
PE 0602861N / (U)Science & Tech Management - ONR Field Acts

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 65.222 64.418 73.961 -   73.961 74.791 76.130 77.437 79.089 Continuing Continuing

0000: (U)Science & Tech
Management - ONR Field Acts

0.000 65.222 64.418 73.961 -   73.961 74.791 76.130 77.437 79.089 Continuing Continuing

A. Mission Description and Budget Item Justification
This Program Element (PE) is for the Office of Naval Research (ONR) to cover corporate expenses including salaries, Information Technology (IT), Financial
Improvement Plan (FIP) efforts, Defense Finance and Accounting Service (DFAS) Billings, and some of the day-to-day logistical costs.  The vast majority of these items
represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 62.722 64.418 65.790 -   65.790
Current President's Budget 65.222 64.418 73.961 -   73.961
Total Adjustments 2.500 0.000 8.171 -   8.171

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings 2.500 0.000
• SBIR/STTR Transfer -   -  
• Program Adjustments 0.000 0.000 9.150 -   9.150
• Rate/Misc Adjustments 0.000 0.000 -0.979 -   -0.979

Change Summary Explanation
The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology to the fleet. The increase ensures funding is
available to meet the salary needs of the current Scientific Program Officers workforce, the associated staff required to support the execution of the research, and
an additional 20 FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be fully staffed at the beginning of
2020.

Technical: Not applicable.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602861N / (U)Science & Tech
Management - ONR Field Acts

Project (Number/Name)
0000 / (U)Science & Tech Management -
ONR Field Acts

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

0000: (U)Science & Tech
Management - ONR Field Acts

0.000 65.222 64.418 73.961 -   73.961 74.791 76.130 77.437 79.089 Continuing Continuing

Note
N/A

A. Mission Description and Budget Item Justification
This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities
(Non-MHA) salaries, communications, and other fixed costs. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's
ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research
program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied
research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology
development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract
negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology
Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize
scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research,
Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology
Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program.

Additionally, this project funds ONR field salaries, communications, and other fixed costs.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: (U) Science & Tech Management - ONR Field Acts
Description: This Project provides funds for both Non-MHA Labor and Non-Labor costs associated with
executing ONR's mission to discover, develop, and transition innovative science and technology (S&T) to meet
current and future needs of naval forces. Most all the funds in this project are fixed costs, such as salaries
and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business
personnel who direct the execution of the Navy's basic research, applied research, and advanced technology
development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private
industry.

FY 2019 Plans:

65.222 64.418 73.961 0.000 73.961
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Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602861N / (U)Science & Tech
Management - ONR Field Acts

Project (Number/Name)
0000 / (U)Science & Tech Management -
ONR Field Acts

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of
the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries
of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic
research, applied research, and advanced technology development programs at the nation's universities/
colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of
ONR activities in support of the entire Navy S&T program.
FY 2020 Base Plans:
This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of
the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries
of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic
research, applied research, and advanced technology development programs at the nation's universities/
colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of
ONR activities in support of the entire Navy S&T program.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology
to the fleet. The increase ensures funding is available to meet the salary needs of the current Scientific Program
Officers workforce, the associated staff required to support the execution of the research, and an additional 20
FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be
fully staffed at the beginning of 2020.

Accomplishments/Planned Programs Subtotals 65.222 64.418 73.961 0.000 73.961

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 2

R-1 Program Element (Number/Name)
PE 0602861N / (U)Science & Tech
Management - ONR Field Acts

Project (Number/Name)
0000 / (U)Science & Tech Management -
ONR Field Acts

E. Performance Metrics
This PE funds operating costs for ONR's mission.  Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations
and planned expenditures vs. actual expenditures.
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
Navy Page 1 of 9 R-1 Line #17

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced Technology

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 52.785 32.615 35.286 -   35.286 24.410 21.723 17.080 17.423 Continuing Continuing

2912: Force Protection
Advanced Technology

0.000 23.051 30.192 32.839 -   32.839 21.907 19.205 14.519 14.810 Continuing Continuing

3049: Force Protection 0.000 2.695 2.423 2.447 -   2.447 2.503 2.518 2.561 2.613 Continuing Continuing

9999: Congressional Adds 0.000 27.039 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 27.039

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate
Board. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders
(including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key
objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses
and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/
asymmetric warfare.

This PE addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This program
supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 26.342 2.423 2.447 -   2.447
Current President's Budget 52.785 32.615 35.286 -   35.286
Total Adjustments 26.443 30.192 32.839 -   32.839

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   30.192
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.557 0.000
• Program Adjustments 0.000 0.000 32.839 -   32.839
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced Technology

• Congressional Add Adjustments 28.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Navy Automonous Swarmboats 27.039 0.000
Congressional Add Subtotals for Project: 9999 27.039 0.000

Congressional Add Totals for all Projects 27.039 0.000

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.
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Navy Page 3 of 9 R-1 Line #17

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
2912 / Force Protection Advanced
Technology

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2912: Force Protection
Advanced Technology

0.000 23.051 30.192 32.839 -   32.839 21.907 19.205 14.519 14.810 Continuing Continuing

A. Mission Description and Budget Item Justification
This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project
supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms. For the
new FY 2016 effort, Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP), the project addresses advanced technology
development associated with providing the undersea energy and communications infrastructure necessary to assure undersea dominance; extend the reach of undersea
assets; enhance situational awareness (SA) and standoff advantage without reducing forward presence and; provide endurance for unmanned systems necessary for
force multiplication in an anti-access/area denial (A2/AD) environment.  For the Medium Displacement Unmanned Surface Vehicle (MDUSV), the project will radically
change the way the Navy does mine influence sweep, anti-submarine warfare (ASW) and electronic warfare (EW) missions; it will introduce larger unmanned surface
vehicles (USV) to the Navy; and it will introduce advanced autonomy to the surface Navy.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
Description: This project addresses advanced technology development associated with providing the capability
of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies
associated with various naval platforms (surface, subsurface and terrestrial) and the protection of those
platforms. The primary research efforts within this activity are focused on advanced technology development for
Unmanned Sea Surface Vehicles in support of Naval S&T Focus Area on Autonomy and Unmanned Vehicles
and At-Sea Vertical Launch System rearming. Unmanned Sea Surface Vehicle (USSV) technology development
includes autonomous navigation for USSVs. Also funded in this activity is the Energy System Technology
Evaluation Program (ESTEP), which promotes innovation and entrepreneurial opportunities for naval personnel
and student veterans through advanced technology development and demonstration projects at naval facilities
and laboratories. Program goals include: advance dual-use and naval-unique technologies that increase
operational capabilities and efficiencies; leverage commercial technologies and private investments to provide
warfighter capability at reduced cost; and evaluate innovative technologies from naval laboratories and startup
companies.

FY 2019 Plans:
Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned
Sea Surface Vehicles from host ship. Expand research for conducting advanced technology demonstrations

17.161 23.941 26.703 0.000 26.703
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
2912 / Force Protection Advanced
Technology

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

to evaluate innovative energy technologies using Navy and Marine Corps facilities as test beds. Perform non-
recurring engineering, modeling and fabrication necessary for a prototype and demonstration of At-Sea Rearm of
Vertical Launch System (VLS) capability in a relevant environment during FY22.
FY 2020 Base Plans:
- Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned
Sea Surface Vehicles from host ship.

- Continue ESTEP project efforts, including assessment of advanced energy technologies; development of
cyber-physical security for energy networks; and utilization of autonomous systems, artificial intelligence and
advanced manufacturing to address operational challenges in logistics and readiness.

- Continue efforts for prototype and operational FY22 demonstration of At-Sea Rearm of Vertical Launch System
(ASRV) capability in a relevant environment including crane, mooring system, strike-up/strike-down system
fabrication and testing.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 to FY 2020 includes additional investment to support preparation for
prototype and operational FY 2022 demonstration of At-Sea Rearm of Vertical Launch System capability.
Title: AIRCRAFT TECHNOLOGY
Description: The Aircraft Technology activity develops technologies for enhanced capability of Naval aviation
aircraft platforms in terms of mission effectiveness, platform range, responsiveness, survivability, observability,
readiness, safety and life cycle cost. It also develops new Naval air vehicle concepts and high impact, scalable
Naval air vehicle technologies, such as - autonomous air vehicle command and control, helicopter and tiltrotor
rotor drive systems, aerodynamics, propulsion systems, materials, structures and flight controls for future and
legacy air vehicles. This activity directly supports the Naval Research and Development Framework, principally
in the Autonomy and Unmanned Systems, Platform Design and Survivability, Power and Energy and Total
Ownership Cost Focus Areas.

FY 2019 Plans:

5.890 6.251 6.136 0.000 6.136
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
2912 / Force Protection Advanced
Technology

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced
Technology (VCAT) Program. Critical technology development efforts continue with major engine manufactures
and system contractors to develop/mature the highest priority, long lead propulsion system technologies,
including variable/adaptive cycle engine components, for next generation carrier based Tactical Air (TACAIR)
Intelligence, Surveillance and Reconnaissance (ISR) systems.
FY 2020 Base Plans:
Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced
Technology (VCAT) Program which will enable the Navy's Next Generation Air Dominance (NGAD) carrier
aircraft. Critical technology development efforts continue with major engine manufacturers and to develop/
mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine
controls, variable area turbines, Ceramic Matrix Composites (CMC), Polymer Matrix Composites (PMC), and
Integrated Propulsion, Power and Thermal Management Systems (IPPTMS) architectures and technologies.
These efforts will support the Navy's planned NGAD Technology Maturation and Risk Reduction program for the
engine design and development, and Integrated Propulsion, Power and Thermal Management System.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
No significant change between FY 2019 and FY 2020

Accomplishments/Planned Programs Subtotals 23.051 30.192 32.839 0.000 32.839

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The overall goals of this advanced technology program are the development of technologies which focus on the warfighter and providing the ability to win or avoid
engagements with other platforms or weapons and, in the event of engagement, to resist and control damage, while preserving operational capability. Overall metric
goals are to transition the advanced technology projects into acquisition programs. Each Activity within this PE has unique goals and metrics, some of which include
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
Navy Page 6 of 9 R-1 Line #17

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
2912 / Force Protection Advanced
Technology

classified quantitative measurements. Specific examples of metrics under this PE include: - Advanced technology demonstrations to evaluate emerging energy
technologies.

For the Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP) effort, the overall goals is the development of technologies
which focus on energy management and transfer technologies that enable persistent undersea operations by unmanned vehicle (UV) Fleet; provide system
architectures that are persistent, scalable and mission agile; provide communication and energy infrastructure available in degraded and contested environments and;
provide a platform-agnostic solution that reduces development and maintenance costs.  Overall metric goals are to transition the key advanced technology elements,
Forward Deployed Energy (FDE), Forward Deployed Communications (FDC) and Forward Deployed Docking (FDD) into acquisition programs. Each Activity within
this PE has unique goals and metrics, some of which include classified quantitative measurements. Specific examples of metrics include: - Advanced technology
demonstrations to evaluate energy and data transmission and persistent connectivity.

Medium Displacement Unmanned Surface Vehicle (MDUSV), the objectives are to 1) Demonstrate, using specific payloads, the multi-mission versatility of MDUSV, and
identify key interface requirements for future payloads; 2) Provide a robust assessment of MDUSV's collision regulations (COLREGs) autonomy to build confidence in
the reliability and safety of the autonomous control system;  and 3) Enable the evaluation of MDUSV's operational utility and design to support an acquisition transition
decision.
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UNCLASSIFIED

PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
Navy Page 7 of 9 R-1 Line #17

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
3049 / Force Protection

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

3049: Force Protection 0.000 2.695 2.423 2.447 -   2.447 2.503 2.518 2.561 2.613 Continuing Continuing

A. Mission Description and Budget Item Justification
Develop advanced technologies, critical to protecting naval installations, to provide seamless full spectrum protection against asymmetric attack by improving the
ability to: detect and identify developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel,
mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.
Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: EMERGING THREATS
Description: This activity includes development of advanced technologies critical to protecting naval
installations, and will provide seamless, full spectrum protection against asymmetric terrorist attack by improving
the ability to: sense developing and immediate threats; shape our responses through improved situational
awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet
assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.
Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force
protection mission.

FY 2019 Plans:
Complete development and conduct full demonstration of Virtual Inductive Loop technology to include automated
perimeter surveillance in the region of the entry control point. Replacing in ground inductive loops with video
based virtual inductive loops will improve reliability and performance and reduce maintenance costs associated
with Naval Facilities Engineering Command (NAVFAC) automated gates.
Ongoing development of Autonomous Maritime Asset Protection capabilities for detection, classification, and
defeat of small unmanned air, surface, and subsurface threats to naval installations through fusion of electro-
optic sensors, acoustic sensors and countermeasures technologies demonstrated under this program.
FY 2020 Base Plans:
Continue development, and conduct interim demonstration, of the Autonomous Maritime Asset Protection
System (AMAPS) capability including integration of unmanned response technologies. Develop capability to
detect and counter small unmanned underwater vehicles (C-UUV) in the harbor environment and integrate into

2.695 2.423 2.447 0.000 2.447
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
Navy Page 8 of 9 R-1 Line #17

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
3049 / Force Protection

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

AMAPS. Develop technologies to detect and counter small unmanned air threats within the constraints and
parameters associated with Commander Naval Installations (CNIC) and NAVFAC requirements.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 2.695 2.423 2.447 0.000 2.447

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The overall goal of this program is to develop technologies which will provide protection for our naval installations against asymmetric attack.  Specific metrics include:
a 50% reduction of manpower required to perform force protection surveillance, situational awareness, and decision making, a 2x improvement in electro-optical sensor
performance in adverse weather conditions, a 50% reduction in sensor cost per square or cubic meter of detection at a given resolution, and a 50% reduction in false
alarm rates for automated detection and tracking algorithms both on, above and below water.
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PE 0603123N: Force Protection Advanced Technology UNCLASSIFIED
Navy Page 9 of 9 R-1 Line #17

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603123N / Force Protection Advanced
Technology

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 27.039 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 27.039

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Navy Automonous Swarmboats
FY 2018 Accomplishments: Funding used to execute further research and support for Navy Autonomous
Swarmboats, including multi-unmanned surface vehicle (USV) autonomous operations.
FY 2019 Plans: N/A

27.039 0.000

Congressional Adds Subtotals 27.039 0.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 1 of 6 R-1 Line #18

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems Advanced Technology

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 9.231 8.804 9.499 -   9.499 8.008 8.169 8.336 8.503 Continuing Continuing

2913: Electromagnetic Systems
Advanced Technology

0.000 9.231 8.804 9.499 -   9.499 8.008 8.169 8.336 8.503 Continuing Continuing

A. Mission Description and Budget Item Justification
The activities described in this PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are
based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and
are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned
with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this PE address technologies critical to enabling the transformation of discrete functions to network centric warfare capabilities, which
simultaneously perform Radar, Electronic Warfare (EW), and Communications and Network functions across platforms through multiple, simultaneous and continuous
communications/data links.  The Electromagnetic Systems Advanced Technology program addresses Radio Frequency (RF) technology for Surface and Aerospace
Surveillance sensors and systems, EW sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT)
capabilities.  Within the Naval Transformational Roadmap, this investment offers affordable options for the transformational capabilities required by the Sea Shield
(Theater Air and Missile Defense), Sea Strike (Persistent Intelligence, Surveillance, and Reconnaissance), and ForceNet (Communications and Networking) SeaPower
21 Naval Warfighting Pillars.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 9.360 0.000 0.000 -   0.000
Current President's Budget 9.231 8.804 9.499 -   9.499
Total Adjustments -0.129 8.804 9.499 -   9.499

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   8.804
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.117 0.000
• Program Adjustments 0.000 0.000 9.499 -   9.499
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 2 of 6 R-1 Line #18

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems Advanced Technology

• Congressional General Reductions
Adjustments

-0.012 -   -   -   -  

Change Summary Explanation
The change from FY19 to FY20 reflects increased investment in Global Positioning System (GPS) and Navigation Technology.
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 3 of 6 R-1 Line #18

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems
Advanced Technology

Project (Number/Name)
2913 / Electromagnetic Systems Advanced
Technology

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2913: Electromagnetic Systems
Advanced Technology

0.000 9.231 8.804 9.499 -   9.499 8.008 8.169 8.336 8.503 Continuing Continuing

A. Mission Description and Budget Item Justification
Work in this project addresses cost-effective Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, Electronic Warfare (EW)
sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: ELECTRONIC AND ELECTROMAGNETIC SYSTEMS
Description: The overarching objective of the Electronic and Electromagnetic Systems Activity is to develop,
test, and demonstrate Communications, Electronic Attack (EA), Electronic Surveillance (ES), Electronic Warfare
(EW), and Radar functions. A portion of this PE is devoted to mid-term technology development in close concert
with acquisition programs of record. The products of these efforts are planned for transition at the end of their
schedule into the associated acquisition program of record.

Major thrust within the Electronics and Electromagnetic Systems program are: a) Advanced EW Enabling
Technologies - Develop classified advanced electronic warfare technology in support of current and predicted
capability requirements.

FY 2019 Plans:
Continue research in the areas of improved threat warning systems; electronic warfare support (ES); decoys
and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary
command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and
electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to
control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum
while ensuring its use by friendly forces.
FY 2020 Base Plans:
COnduct research in the areas of improved threat warning systems; electronic warfare support (ES); decoys
and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary
command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and
electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to

5.169 4.204 4.180 0.000 4.180
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 4 of 6 R-1 Line #18

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems
Advanced Technology

Project (Number/Name)
2913 / Electromagnetic Systems Advanced
Technology

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum
while ensuring its use by friendly forces. Refine design of and implement next-generation electronic warfare
development and evaluation capability for the Navy (classified details available). Employ the updated capability
for real-world assessments of existing electronic warfare and sensor system performance. Conduct analysis
of results of FY19 test and evaluation activities. Refine and modify designs based on results, and initiate
implementation of modified and additional capabilities. Continue close coordination with associated S&T and
acquisition programs.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
No significant change between FY 2019 and FY 2020
Title: GLOBAL POSITIONING SYSTEM (GPS) & NAVIGATION TECHNOLOGY
Description: The overarching objective of this activity is to develop technologies that enable the development
of affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using either GPS systems,
non-GPS navigation devices, or atomic clocks. This activity will increase the operational effectiveness of U.S.
Naval units. The focus is on the mitigation of GPS electronic threats, the development of atomic clocks that
possess unique long-term stability and precision, and the development of compact, low-cost, Inertial Navigation
Systems (INS). The following are non-inclusive examples for projects funded in this activity. As a result of a
comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation and
Timing, there has been increased investment in the Global Positioning System (GPS) & Navigation Technology
thrust for Assured Time Dissemination research.

FY 2019 Plans:
Conduct advanced research and development in position, navigation and timing. This research aims to develop
devices
and systems that provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of
investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, research that
enables robust integrity checking and monitoring of GPS in the presence of electronic threats and anti-spoofer/
anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent
threats; atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-
independent precision time as well as time-transfer techniques for the purpose of providing GPS-independent

4.062 4.600 5.319 0.000 5.319
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 5 of 6 R-1 Line #18

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems
Advanced Technology

Project (Number/Name)
2913 / Electromagnetic Systems Advanced
Technology

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing
precision navigation, correlation navigation technique using high precision earth maps, for those Naval platforms
which may not have GPS navigation capabilities and/or loss of GPS signals.
FY 2020 Base Plans:
Conduct advanced research and development in position, navigation and timing. This research aims to develop
techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas
of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-
Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities
in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision
navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique
long-term stability and precision for the purpose of providing GPS-independent precision time and transferring
UTC(USNO) time via alternative electromagnetic links for the purpose of providing GPS-independent precision
time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision
navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms
which may not have GPS navigation capabilities and/or loss of GPS signals.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY 2019 and FY 2020 is for increased investment in Assured Time Dissemination
research in the Global Positioning System (GPS) and Navigation Technology thrust. This increase comes as a
result of a comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation
and Timing.

Accomplishments/Planned Programs Subtotals 9.231 8.804 9.499 0.000 9.499

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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PE 0603271N: Electromagnetic Systems Advanced Technol... UNCLASSIFIED
Navy Page 6 of 6 R-1 Line #18

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603271N / Electromagnetic Systems
Advanced Technology

Project (Number/Name)
2913 / Electromagnetic Systems Advanced
Technology

E. Performance Metrics
Advanced Electronic Sensor Systems for Missile Defense and Long Range Detection and Tracking ECs are aligned to the Navy's Advanced Cruiser (CG(X)) plans
and closely coordinated with Naval Sea Systems Command Integrated Warfare Systems (PEO IWS 2.0). Other performance metrics are discussed within the R-2a.
Navigation and timekeeping developments are aligned and coordinated to the OPNAV (N2N6E4) Assured PNT plan for surface and aviation platforms and with the
Special Programs office's technology development roadmap.
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 1 of 32 R-1 Line #19

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology Demo

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 164.992 174.809 172.847 -   172.847 168.520 171.906 175.319 178.826 Continuing Continuing

2223: Marine Corps ATD 0.000 94.567 100.979 95.327 -   95.327 98.263 100.313 102.326 104.373 Continuing Continuing

2297: Futures Directorate 0.000 58.354 46.830 73.046 -   73.046 65.781 67.116 68.427 69.796 Continuing Continuing

2958: Cyberspace Activities 0.000 0.000 0.000 4.474 -   4.474 4.476 4.477 4.566 4.657 Continuing Continuing

9999: Congressional Adds 0.000 12.071 27.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 39.071

A. Mission Description and Budget Item Justification
This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval
Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand
warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current
guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, expeditionary forces will conduct maneuver warfare in
environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime
domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is
one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded
conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies.
This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can
further shape technology approaches.

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight
deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated
maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Cost
limitations, and information availability within Distributed, Intermittent and Limited environments.

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push"
and "pull" aspects of technology projects.  This PE matures technologies emerging from PE 0602131M-Marine Corps Landing Force Technology to develop concept
prototypes and initial experimentation to confirm feasibility in an environment relavent to operations.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 2 of 32 R-1 Line #19

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology Demo

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 154.407 150.245 142.377 -   142.377
Current President's Budget 164.992 174.809 172.847 -   172.847
Total Adjustments 10.585 24.564 30.470 -   30.470

• Congressional General Reductions -   -0.436
• Congressional Directed Reductions -   -2.000
• Congressional Rescissions -   -  
• Congressional Adds -   27.000
• Congressional Directed Transfers -   -  
• Reprogrammings 4.073 0.000
• SBIR/STTR Transfer -3.792 0.000
• Program Adjustments 0.000 0.000 30.470 -   30.470
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
• Congressional General Reductions
Adjustments

-0.296 -   -   -   -  

• Congressional Directed Reductions
Adjustments

-1.900 -   -   -   -  

• Congressional Add Adjustments 12.500 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 12.071 0.000
Congressional Add: Common Unmanned Aerial Vehicle Simulation System 0.000 10.000
Congressional Add: Flight Motion Simulator and Testing of UAVs 0.000 6.000
Congressional Add: Modular Advanced Armed Robotic System 2.0 0.000 4.000
Congressional Add: UAS Air-Delivered Extended Range Munitions Demo 0.000 7.000

Congressional Add Subtotals for Project: 9999 12.071 27.000

Congressional Add Totals for all Projects 12.071 27.000

Change Summary Explanation
Major program adjustment is associated with a one-time $15M increase in FY20 in order to enhance Intelligence, Surveillance, and Reconnaissance (ISR)
capabilities. Will initiate efforts to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 3 of 32 R-1 Line #19

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology Demo

gateway. Additional $10M in FY20 and subsequent across the FYDP to fund Marine Corps Science and Technology in-line with Office of the Secretary of
Defense (OSD) steady-state guidance. Efforts are justified in Project 2297.
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 4 of 32 R-1 Line #19

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2223 / Marine Corps ATD

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2223: Marine Corps ATD 0.000 94.567 100.979 95.327 -   95.327 98.263 100.313 102.326 104.373 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds technology demonstration, experimentation, and prototyping; and more technologically mature projects within the Future Naval Capability (FNC)
process as means to inform, enhance, enable, and invent future concepts and capabilities with new S&T. This project is organized into ten activities, the core of which is
represented by the eight Expeditionary Warfighting Capability Areas.

Emphasized within this project are increased efforts to actively demonstrate advanced technologies and system concepts. These demonstrations and experiments
focus on the specific technologies, not necessarily their operational application, and vary based on the technical maturity of the project. This early technology exposure
gives Marines a view into the future and enables them to use their imagination and innovation to envision novel employment of the technology and inform the acquisition
process.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: COMMAND, CONTROL, COMMUNICATIONS, COMPUTERS (C4)
Description: This activity investigates robust, resilient, and secure networked communications pathways
and capability that support an expeditionary force's distributed and disaggregated operations. Research
supports both networked and local computation for communications that exploits the expeditionary forces
close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent, and
Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending
communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic
operations and as such are susceptible to cyberattacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications
networks; distributed computing to support information dissemination to all echelons; improved capabilities in
over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software
and data processing to support formation of an appropriate common picture. Other efforts include power
management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within
the joint environment.

Further, this activity integrates and demonstrates enhanced communications and situational awareness
capabilities in experimental and warfighting environments reflecting USMC operations. Advanced technology
resources will be developed and applied to complement commercial, other service, and defense agency

7.420 6.480 10.000 0.000 10.000
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 5 of 32 R-1 Line #19

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2223 / Marine Corps ATD

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

investments to produce a technology base addressing identified Marine Corps technology gaps.  Focus will be
on developing component level prototypes and experimentation in relevant environments.

FY 2019 Plans:
The Command, Control, Communications and Computers (C4) research effort focuses heavily on the continued
development and integration of multiple underlying technologies into subsystems and system with the purpose
of demonstrating the tactical exploitation of information and the electromagnetic spectrum. To address resiliency
requirements,C4 is coordinating closely with Expeditionary Cyber to address resiliency requirements by
efficiently exploiting multifunction capabilities in portable and reduced Size, Weight, Power, and Cost systems.
Other efforts include power management, low detectability, and interoperability within the joint environment
This integrated rapid co-design, prototyping, and experimentation approach will reduce time needed to provide
new capabilities to the US Marine Corps. Developed and demonstrated technologies will include signature
management, interoperability, spectrum maneuver, damage assessment monitoring, and information dominance
for tactical edge systems.
FY 2020 Base Plans:
The C4 and Electronic Warfare research effort focuses heavily on the continued development and integration
of multiple underlying technologies into subsystems and system with the purpose of demonstrating the tactical
exploitation of information and the electromagnetic spectrum. To address resiliency requirements of C4 this
effort is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and Expeditionary Cyber
research portfolio also described herein so as to most efficiently exploit multifunction capabilities in portable
reduced Size, Weight, Power, Cost systems. This integrated rapid co-design, prototyping, and experimentation
approach will reduce time needed to provide new capabilities to the US Marine Corps. Developed and
demonstrated technologies will include advanced signature management, interoperability, machine learning,
spectrum maneuver, damage assessment monitoring, and information dominance for tactical edge systems.
Additional emphasis of operating in the challenging warfighter electromagnetic spectrum environment is
addressed in the multifunction electronic warfare domains.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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The increase from FY 2019 to FY 2020 is associated with greater emphasis on deception and signature
management.
Title: FIREPOWER
Description: The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet
surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-
peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo
beneficial to expeditionary maneuver warfare. Maintaining focus on Size, Weight, Power, Cost and Distributed,
Intermittent and Limited  environments stresses the technical solutions available.

This activity furthers the maturity of researched technology solutions by also developing the integration required
to effectively demonstrate and test emergent capabilities. Achieving a true combined arms state involves a full
systems approach for both kinetic and non-kinetic capabilities all driven by a holistic targeting capability.

This activity develops technology for application on current and future expeditionary weapons and elements
of the kill chain. It includes, but is not limited to, the following technologies: fuze, fire control, targeting, launch/
propulsion, lethality, and accuracy.

FY 2019 Plans:
This activity will finalize development of direct electrical ignition for caseless small caliber ammunition for
integration and testing.  Development of fuzing and sensor technologies for cannon-delivered area effects
munitions will continue.  Systems engineering of supervised-autonomous weapon system control will continue,
implementing engagement logic, to develop and demonstrate the key enabling technologies and command and
control methods for weaponized unmanned ground vehicles. Efforts will include prototype weapon systems for
technical evaluation.
FY 2020 Base Plans:
Finalize development of caseless small caliber ammunition: development of fuzing and sensor technologies
for cannon-delivered area effects munitions, and development of supervised-autonomous weapon system
control technologies for weaponized unmanned ground vehicles. Munitions developments will focus on low cost,
extended range, precision munitions with improved lethality warhead payloads for use against stationary and
moving targets on land and water, in satellite and network denied environments.
FY 2020 OCO Plans:

8.734 16.955 9.000 0.000 9.000
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is associated with one time increase in FY19 for the HR DPICM
Replacement in the amount $8.6M.
Title: FORCE PROTECTION
Description: This activity investigates new ways and means to protect forces and materiel across all operational
settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects
against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic
Warfare and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water
and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are
exacerbated due to Size, Weight, Power Cost constraints inherent to Marine Corps operation and the harsh
nature of the amphibious environment.

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced
sensors for counter tactical surveillance, active protection, and signature management. This activity also
considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both
manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and
threat detection systems as well as technologies for improved protection for individuals against blast, ballistic
and blunt impact threats.

FY 2019 Plans:
FY 2019 Plans are focused on efforts to integrate and fuse sensor modalities while experimenting with the
effectiveness of automated target recognition algorithms in high clutter environments at high speed over off-road
terrains. Work will emphasize signature management of vehicle systems and integrating the knowledge of our
own susceptibility, intelligence estimates of threat capabilities, and in situ data to enhance situational awareness.
Focus is also on lightweight protection systems in the area of active protection that provide hemispherical
coverage while reducing the threat to dismounted forces. Complete efforts associated with development of
Passive Armor capabilities. Last, research is being conducted on modular, scalable, integrated stand-off Radio
Frequency based explosive hazard (Improvised Explosive Devices & Mines) detection system that can be
operated as a remote or autonomous system.
FY 2020 Base Plans:

10.422 10.794 13.415 0.000 13.415
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FY 2020 Plans emphasize development of miniaturized hardware systems for the detection of threats across
a variety of sensing modalities to take advantage of unique susceptibilities of threat systems at significant
ranges. Leveraging these sensor systems, there will be development of computer vision and machine
learning approaches for automated target recognition within these innovative sensing modalities. There will
be development of feature extraction of threats leveraging RF based 3D buried object detection. Signature
reduction materials and sensor hardware for pre-shot detection of ambush threats and surveillance will be
demonstrated on platforms to evaluate enhanced survivability.  Efforts will also include tactical decision aids that
provide vehicle susceptibility assessment and route planning recommendations. Additionally, technologies and
systems supporting the neutralization of threat systems via kinetic and non-kinetic means, to include unmanned
aerial vehicles, will be developed.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 is associated with greater emphasis on mine countermeasures and
counter-unmanned aerial systems activities.
Title: HUMAN PERFORMANCE, TRAINING & EDUCATION
Description: This activity investigates two technology investment areas, warrior resilience, and decision-making
and expertise development. Warrior resilience is focused on advanced training technologies and methodologies
that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates
the development and improves the retention of skills in decision making, situation awareness, and individual
and team adaptability and coordination on decentralized, dynamic and dispersed battlefields.  Focus will be on
developing component level prototypes for Marines to evaluate and experiment with.

FY 2019 Plans:
Rapid advances in wearable and human performance related technologies have provided the opportunity to
demonstrate the utility of these technologies with Marine Corps populations to increase physical readiness and
reduce injuries.  The increased use of simulation-based training capabilities such as augmented reality offer the
possibilities to demonstrate new capabilities, such as 3-Dimensional (3D) visualization, that will accelerate and
increase decision making. Efforts will support hardware, software, data collection and demonstrations to support
increase decision making and expertise development and warrior resilience.
FY 2020 Base Plans:

6.618 6.107 5.300 0.000 5.300
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Conduct research in wearable physiological monitoring, predictive algorithms, health tracking capability, and
related technologies will provide the opportunity to integrate with Marine Corps' 'Force Fitness Division' programs
in support of close combat formations and populations, in order to increase physical readiness and reduce
potential injuries. The use of these 'Warrior Resilience' programs may be demonstrated as integral elements
of larger, multipurpose exercises focused on all aspects of military tasks, or as stand-alone events where the
primary purpose is to illustrate the capability to achieve improved awareness of the physical and physiological
readiness of the individual.
The advance of augmented reality devices and the content available for collection and display, and each of their
contribution to simulation-based training (and the increased decision-making ability that this training can afford)
will provide the opportunity to demonstrate 3D terrain visualization, battlefield control measures and effects,
and target identification and classification. This robust and ever increasing capability will be incorporated into
demonstration opportunities at ever-increasing levels of complexity and scale to demonstrate the increased
decision making efficiency - in both speed and accuracy of information processing across the plan, execute,
and debrief spectrum of operations.  Demonstrations will include advances in hardware, software, collection
and display capabilities that will support increased decision making and expertise development and warrior
resilience.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is associated with de-emphasis on custom wearable components in
force fitness.
Title: INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
Description: This activity investigates enhanced situational awareness, persistent surveillance, and tactical
decision making through automated analysis of data and rapid integration of information and acquired
knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers,
especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations,
operational Course of Action development, and autonomous surveillance in support of distributed operations.

Further, this activity supports the demonstration of technologies to enhance situational awareness and
tactical decision making through automated analysis, fusion of data, rapid integration of information, and
acquired knowledge resulting in actionable intelligence at the lower command levels. The activity includes the

7.868 8.460 8.400 0.000 8.400
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demonstration of ISR efforts involving enhanced reconnaissance and persistent surveillance, and sensors for
unmanned ground and aerial vehicles. Advanced technology demonstrations also include the collection of
information [monitoring, sensing, and locating] in the 3-Dimensional urban battlespace as well as exploiting
information [identifying and classifying data] as part of the intelligence preparation of the battlespace in order to
facilitate operational maneuver and distributed operations.

FY 2019 Plans:
This activity will begin to divest investments in approximate computing for power efficiency. Research and
develop prototype systems for  machine question answering capabilities and in automating machine generation
of complex standard military information based products.  Investments are also continuing in experimentation
and demonstration in artificial intelligence relevant to decision support and sensor autonomy.  Increased focus
will be put on investments in technology to enable all sensors, weapons, platforms to be smarter and more
capable of knowing why, when and how to collaborate.
FY 2020 Base Plans:
Conduct assessment of the operational utility of natural language processing and computer vision.  Show
operational relevance of computer vision as an autonomy enabler.  Increase emphasis on the production of
synthetic data useful to train decision aids.  Accelerate deep learning enabled data fusion.  Mature algorithms
capable of analyzing signatures and signature changes from graph data.  Initiate development of deep learning
architecture enablers including dynamic graph stores and workflow managers for models.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: USMC FUTURE NAVAL CAPABILITIES
Description: This R-2 Activity addresses the advanced technology development associated with the Marine
Corps' participation in the Department of the Navy's (DoN) Future Naval Capabilities (FNC) Program.  The
objective of the work in this PE is to develop promising technologies emerging from the FNC technology
candidates funded in PE 0602131M that have been matured to higher Technology Readiness Levels (TRLs).
Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0603673N.  The FNC
Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a
zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and

27.487 26.885 26.849 0.000 26.849
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transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts
were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for
FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments,
is being resourced in this PE.  Funding for FNC technology candidates at lower TRLs (3 to 4) is being resourced
in PE 0602131M.  ONR is working closely with the Resource Sponsors and acquisition stakeholders to develop
high priority technological capabilities needed by the operational forces.

Prior to FY19, FNC Program investments were selected almost two years in advance of execution.  It was
determined by Navy and Marine Corps leadership that this approach limits DON's ability to exploit technology
advances and respond quickly to naval needs.  As a result, future BA 3 investments supporting the FNC
Program are now made less than one year before commencing execution. Because FNCs are now starting
at higher TRLs, the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been
fully restructured in favor of a more direct and higher level of collaboration.  Individual R-2 Activities have been
discontinued and investments are organized to enhance collaboration with the acquisition stakeholders and their
resource sponsors. A complete accounting of the technologies being developed and a full disposition of each
technology development effort will be provided separately to the Congressional oversight committees.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include, but are not limited to, those that
focus on developing promising technologies emerging from the FNC Applied Research program that have been
matured to a Technology Readiness Level (TRL) of 4 to 5 in the areas of asymmetric and irregular warfare,
distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary
warfare.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity focus on developing promising technologies
emerging from the FNC Applied Research program that have been matured to a Technology Readiness Level
of 4 to 5.  Technologies being developed include, but are not limited to, those that increase target prosecution
speed and accuracy against enemy firing positions by compressing the kill chain timeline through sensor fusion,
Command and Control integration, and automated collaboration of warfighting functions, those that will enhance
mobility, propulsion, autonomy, weapons, materials, logistics, vehicle architectures, and Electronic Warfare
protection for a light armored vehicle fleet, technologies associated with the development of an affordable, longer
range mortar projectile, with precision delivery against stationary and moving targets during periods of full Global
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Positioning Satellite denial, technologies that optimize the balance between hardening and flexible software
development for future dynamic engagements in contested environments with adversaries, and new repair
techniques to include the use of solid-state technologies such as cold-spray and additive friction stir welding for
structural repairs.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.
Title: LOGISTICS
Description: This activity investigates the practical discipline and real world application of the deployment,
sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics
replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments,
and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment,
planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary
energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the
efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy
efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy
sources. These pillars are thoroughly integrated and perpetually related in execution.

FY 2019 Plans:
This activity has development and demonstration of advanced technologies to anticipate and reduce
maintenance demands while increasing reliability.  This includes advanced technology demonstrations of
advanced  manufacturing methods including metal Additive Manufacturing, friction stir welding and additive
friction stir welding, and cold spray for structural repair of Marine Corps equipment, creation of near net shaped
parts, and advanced part demonstrations.  This also includes research into the digital thread of information and
cyber security required, from cradle to grave, for digital manufacturing methods, from raw materials through
design, production, and qualification of parts for Marine Corps applications.  This research area also includes
advanced technology demonstrations that predict vehicle health and prognostics of remaining useful life for
military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking
to automate CBM practices through automatic data retrieval and algorithm development.

7.942 9.553 7.837 0.000 7.837

Volume 1 - 284

 

 

 

 



UNCLASSIFIED

PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 13 of 32 R-1 Line #19

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2223 / Marine Corps ATD

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The activity also will demonstrate the military utility of enhancing combat capability by increasing energy
production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical
assets. This includes advanced system research into the scaled use of high specific power solar cell for Marine
Corps applications ranging from the individual warfighter to augmenting the power and combat endurance
unmanned robotic vehicles. Additionally investigated, system level research and demonstration of enhanced
power and energy technologies to support the Marine warfighter as a system, to include enhanced power and
energy storage technology, more energy efficient equipment, and enhanced power networks that enhance
mission duration, decrease combat load, and enhance combat performance.
FY 2020 Base Plans:
Logistics development will focus on the broad range of technologies to demonstrate the military utility of
enhancing combat capability by increasing energy production, storage, distribution, and curbing energy
consumption of the individual Marine and other tactical assets. This includes advanced system research into the
scaled use of high specific power solar cell for Marine Corps applications ranging from the individual warfighter
to augmenting the power and combat endurance unmanned robotic vehicles. Additionally investigate, system
level research and demonstration of enhanced power and energy technologies to support the Marine warfighter
as a system, to include enhanced power and energy storage technology, more energy efficient equipment,
and enhanced power networks that enhance mission duration, decrease combat load, and enhance combat
performance.  Research into friction stir welding and additive friction stir welding, and cold spray for structural
repair of Marine Corps equipment will be completed.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 is associated with completion of research into friction stir welding,
additive friction stir welding, and cold spray for structural repair of Marine Corps equipment.
Title: MANEUVER
Description: This activity investigates new ways and means to land forces and material through contested sea-
land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations,
research efforts will support autonomous operations across the sea-surf-ground environment, improved
fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and
amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence
manned-unmanned teaming and autonomous vehicle collaboration.

13.896 13.270 14.526 0.000 14.526
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The technologies included in this work address areas of mobility, materials, propulsion, signature reduction,
modularity, and unmanned systems.

FY 2019 Plans:
FY 2019 Plans include development and evaluation of mobility technologies and future concepts for the ground
and amphibious fleet to improve maneuverability across a range of challenging terrain environments.  Work will
emphasize experimentation with autonomy approaches through both simulation and live events for amphibious
vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing craft.
Additional focus will be on integrating real time precepts with learned information, a priori knowledge, and
contextual understanding to facilitate informed autonomous decision making.  There will be demonstration
and experimentation with systems that enable intelligent planning, reasoning, learning, and control to affect
tactically appropriate autonomous behaviors in littoral and urban environments.  In addition efforts will be
pursued in component technology and prototypes for future advanced manned expeditionary ground vehicles
and amphibians.
FY 2020 Base Plans:
FY 2020 Plans include research and evaluation of advanced technologies for full combat systems.
Demonstrator platforms will be developed that integrate novel propulsion, mobility, and autonomous
technologies to enable enhanced land operations and seamless transition between land and water
environments.  The automation and autonomy systems developed will concentrate on the surf-zone and beach
operations and include work to include development of unmanned swarming amphibious assault craft.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 is associated with development of new maneuver technologies to
enhance the mobility, agility, signature, and warfighting capabilities of advanced combat vehicles, including
unmanned swarming amphibious assault craft.
Title: EXPEDITIONARY CYBER
Description: This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain
while simultaneously denying the same to the adversary and protecting critical command systems. Technologies
are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital

4.180 2.475 0.000 0.000 0.000
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signal processing, computer engineering, software engineering, machine learning and data science to support
Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted,
Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive
software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and
exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments,
contextual awareness and blind channel characterization.

FY 2019 Plans:
The Expeditionary Cyber portfolio focuses heavily on the development and integration of multiple underlying
technologies into subsystems and system demonstrations supporting experimentation. The Expeditionary Cyber
portfolio is also closely coordinated with the Command, Control, Communications and Computers research
portfolio also described herein to efficiently exploit co-design opportunities and shorten development times
needed to keep pace in an environment rapidly driven by Moore's Law.  Battle damage assessment technologies
are integrated into system sensor technologies to prove efficacy in an increased Technology Readiness Levels
application in cyber experimentation.  Cyber experimentation will be performed on an autonomous system
operating in a test range. Novel resilient cyber components and architectures integrated into a multi-function
cyber Electronic Warfare system will be demonstrated in a realistic Electro-Magnetic environment measuring
performance.
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The plans and associated programs contained in this activity and Project 2958 are realigned from the Marine
Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations beginning in FY
2020. The FY 2020 increase will initiate a concerted research effort to develop a rapid testing tool of major C2
and weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than
our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners a
method to identify and project vulnerabilities and impacts within computing systems and networks as well as an
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operational assessment measure to determine how to proactively address these issues and maximize projection
power.

Accomplishments/Planned Programs Subtotals 94.567 100.979 95.327 0.000 95.327

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare.  The program
consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical
metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life
cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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2297: Futures Directorate 0.000 58.354 46.830 73.046 -   73.046 65.781 67.116 68.427 69.796 Continuing Continuing

A. Mission Description and Budget Item Justification
As a subordinate organization under the Deputy Commandant, Combat Development and Integration (DC, CD&I), the mission of the Marine Corps Warfighting
Laboratory / Futures Directorate (MCWL/FD) is to identify future challenges and opportunities, develop warfighting concepts, and comprehensively explore options
in order to inform the combat development process to meet the challenges of the future operating environment.  DC, CD&I is designated as the United States Marine
Corps (USMC) Advocate for Science and Technology (S&T).  MCWL's Commanding General (CG) is the DC, CD&I designated Proponent of USMC S&T and serves
as the USMC Executive Agent for Marine Corps S&T.  The MCWL/FD also serves as the Marine Corps' liaison to the Joint Staff for Joint Concept Development and
Experimentation; thereby facilitating service-specific experiments as well as participation in joint service experimentation.

The current MCWL/FD Campaign Plan addresses how the Naval Services must reshape their capabilities in order to meet the concepts and Concepts of Operations
(CONOPS) called for in the Secretary of the Navy's "Cooperative Strategy 21" and the Marine Corps' capstone Marine Operating Concept (MOC), according to the
objectives of the Commandant of the Marine Corps' guidance to develop the future Marine Corps Force 2025.  Execution of the MCWL/FD Campaign Plan results in
recommendations to Marine Corps advocates and proponents so that they may more cohesively and logically structure the future Navy and Marine Corps team.  In
support of the Marine Corps' role to provide an ever-ready quick strike force to protect US interests, MCWL/FD pursues concepts and new capabilities focused on the
Marine Air-Ground Task Force (MAGTF).  The MAGTF is the Marine Corps' doctrinal, task organized, force deployment package.  It consists of four elements: the
Command Element that provides overarching Command and Control  of the entire force; the Ground Combat Element normally built around a core infantry unit with
supporting armor, artillery, and other ground units; the Aviation Combat Element which provides aircraft, air defense, and other aviation functions; and the Logistics
Combat Element which consists of Combat Service Support  elements including medical, supply, and transportation.  Marine Corps Force 2025 also seeks to maximize
the employment of electronic, information, and cyber warfare, as well as manned/unmanned teaming, within each element of the MAGTF.  MCWL/FD also examines
future enhancements in training, organization, and equipment.  MCWL/FD accomplishes its mission through five subordinate Divisions:

Futures Assessment Division's mission is to:  research, examine, and describe plausible future security environments 15 to 30 years into the future.  Knowledge of these
future security environments will provide an estimate of possible future threats, challenges, and opportunities, to include:  the rise of possible partners and adversaries,
emerging disruptive technologies, and likely sources of conflict.  This work is largely accomplished through research, seminar participation, and coordination with various
experts in academia, the intelligence community, and think tanks.

The mission of Concepts and Plans Division is to:  examine select future security environments, emerging warfighting opportunities and challenges, and Naval warfare
and joint/coalition integration and capabilities, in order to develop Marine Corps Service concepts and CONOPS to promote development of the emergent Marine Corps
force.  CAP is responsible for the production of formally published concepts, CONOPS, and options for future force organization and posture that describe how the
Marine Corps will operate and fight.
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Wargaming Division conducts formal wargames to frame emerging warfighting concepts, establish the Joint context for the Marine Corps Force Development System,
and identify opportunities for development of experimental and non-experimental capabilities.

Experiment Division conducts live force concept-based experimentation to facilitate exploration of prototype and surrogate technologies, as well as Tactics, Techniques,
and Procedures (TTPs), in order to better refine equipment requirements and to identify Doctrine, Organization, Training, Materiel, Leadership, Personnel, and Facilities
(DOTMLPF) initiatives needed to produce future capabilities.

Science and Technology (S&T) Division conducts investigations and assessments to identify, modify where appropriate, and evaluate technological capabilities that
support advanced warfighting concepts, and to explore the military utility of promising new commercial or government technologies in support of urgent and compelling
needs.  MCWL/FD investigates the relevance to MOC-prescribed capabilities and gaps of advanced technologies according to the following Thrust Areas:  Command,
Control, Communications, and Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); Autonomy and Robotics; MAGTF Fires; Maneuver; Expeditionary
Logistics (to include Expeditionary Energy); Expeditionary Medicine; Cyber and Electronic Warfare (EW); and Force Protection.

This project is organized into 6 activities, the core of which are represented by the Warfighting Capability Areas of the MAGTF.  The project emphasizes development
and demonstration of advanced technology capability concepts, and the examination of their operational application and military utility in the context of live-force field
experimentation with Marines.  This operational experimentation directly supports Marine Corps combat development to inform future capability requirements and
optimize the acquisition process.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: COMBAT SERVICE SUPPORT (CSS) AND FORCE PROTECTION
Description: This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD)
Combat Service Support and force protection experimentation efforts including assessment of equipment, new
Tactics, Techniques, and Procedures, training programs, and proposed organizational changes associated with
enhanced capabilities.  This area provides seabasing, expeditionary logistics, urban combat, and expeditionary
medicine experimentation support.  Although this category covers a few small (less than $500K per FY) efforts
being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or
have near real-time operational impact.  Investments in this activity may be conducted under the Thrust Areas of
Expeditionary Logistics, Expeditionary Medicine, Force Protection, or Autonomy and Robotics.

FY 2019 Plans:
Continue to develop prototypes and experiment with logistics enablers in support of dismounted operations and
the Expeditionary Force-21 concept.  This includes completing assessment and experimentation to understand
the relevance of autonomy to ship to shore surface connectors to focus on development and experimentation
with afloat and forward-deployed metal adaptive manufacturing.  Continue to explore technologies and

18.206 8.142 9.447 0.000 9.447
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FY 2020
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methodologies that reduce resource consumption and enhance sustainability of the distributed units.  Pursue
investigations and experimentation with independent, conditioned, reliable power sources to dismounted and/
or distributed forces operating in austere conditions.  Wrap-up assessments and experimentation in order
to provide logistics common operational picture for commanders and logistics planners across the area of
operations.  Continue to develop and study technologies that enhance unit survivability; to include various
aspects of critical care and medical related protocols and processes.
FY 2020 Base Plans:
Develop prototypes and experiment with logistics enablers and air defense enhancements in support of
Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a Contested Environment (LOCE)
as prescribed by the Marine Operating Concept (MOC). This includes development and experimentation with
autonomous sea-based surface connectors for over-the-horizon missions during ship-to-shore maneuvers.
Experiment with efficient and redundant hybrid energy platforms providing reliable electrical power using
multiple fuel input sources. Develop a highly mobile and efficient hybrid power generation and storage capability
that provides the flexibility to operate with a variety of energy sources in support of EABO. Effort includes
developing a modular design combining JP-8 fuel cell, solar, battery and energy scavenging technologies.
Integrate hybrid/electric capabilities within the MAGTF to experiment with alternative vehicle power, extended
mobility, and logistics demand reduction functions; building Concepts of Operations (CONOPS) and TTPs for
tactical mobility utilizing electric/hybrid power as a fuel source. Improve ground maneuver force and critical
installation defense against small unmanned aerial systems (UASs). Effort includes development of new counter
UAS architectures, integration of new sensors for detection and tracking, and development of new counter-
UAS defeat mechanisms. Develop, test, and evaluate autonomous/automated aerial platforms for logistics
resupply. Develop and experiment with highly autonomous and synchronous logistics capabilities in support of
expeditionary MAGTF operations, offering increased flexibility and speed to Marines by means of seamless,
end to-end logistics chain management and execution. Effort includes air, sea, and ground based systems,
providing tactical commanders with an organic, responsive, and flexible option(s) to support disbursed and semi-
independent maneuver operations. Develop an autonomous explosive detection and defeat capability. Continue
to develop and experiment with medical technologies that enhance survivability; includes power management
and energy scavenging capabilities which will enable more effective casualty warming and blood storage/
distribution. Integrate and experiment with systems to provide battlefield medical command and control and
information management.
FY 2020 OCO Plans:
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of
capabilities to provide a hybrid logistics design to a more distributed technologically advanced force and increase
range and effectiveness of the Marine Corps Air-Ground Task Force (MAGTF) against airborne threats. Funding
supports the Commandant of the Marine Corps' (CMC's) priorities of Logistics Transformation and Air Defense.
Title: MARINE AIR-GROUND TASK FORCE (MAGTF) COMMAND, CONTROL, COMMUNICATIONS, AND
COMPUTERS (C4)
Description: This activity encompasses all Marine Corps Warfighting Laboratory/Futures Directorate (MCWL/
FD) Command, Control, Communications, and Computers (C4) experimentation efforts including assessment of
equipment, new Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational
changes associated with enhanced C4 capabilities. The area provides cutting edge/enhanced Over-The-
Horizon (OTH), Beyond Line of Sight (BLOS), satellite and non-satellite based C4 capabilities to support
experimentation.  Although this category covers a few small (less than $500K per FY) efforts being pursued by
MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time
operational impact.  Investments in this activity will be conducted under the Thrust Areas of Command, Control,
Communications, and Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Cyber/Electronic
Warfare (Cyber/EW).

FY 2019 Plans:
Continue to identify and assess a collaborative solution that provides tailorable Over-the-Horizon (OTH), On-
the-Move (OTM) communications, situational awareness, and fires for the forward deployed Marine Air-Ground
Task Force (MAGTF) to include Digital Integration (DI).  Experiment with a BLOS, OTH, OTM voice, data,
and position location information network in an Expeditionary Force 21 (EF-21) environment.  Continue to
research an organic and persistent capability to receive, process, and disseminate digital information wirelessly
to dismounted users and dismounted operations (operations conducted on foot).  Conclude development and
assessment of systems that permit Unmanned Aerial System (UAS) operations in a Global Positioning System
(GPS) denied environment.
FY 2020 Base Plans:
Conduct research to identify and assess a collaborative solution that provides tailorable Over-the-Horizon
(OTH), On-the-Move (OTM),  and Beyond Line of Sight (BLOS) communications, situational awareness, and

10.525 8.614 9.269 0.000 9.269
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fires for units across a wide spectrum of air, ground, and sea operations. Experiment with an organic and
persistent capability to wirelessly receive, process, and disseminate digital information from organic sensors (to
dismounted users), with relevant and/or immediately actionable information.  This is done while simultaneously
enabling BLOS digital connectivity to both higher and adjacent units (supporting dismounted operations). Effort
will enable BLOS digital connectivity to higher and adjacent units. Initiate efforts to automate the identification
of targets and expedite the sharing of information between sensors, shooters, and approval authority. Integrate
electronic warfare technologies (ground and airborne sensors) and cyber space warfare technologies into
demonstrations and live-force experiments to inform requirements and develop Tactics, Techniques, and
Procedures (TTPs) for use by operational forces. Experiment with a cyber mission execution framework enabling
military commanders, planners, and operators to collaborate, understand, plan, and manage cyber operations
in real-time against large-scale and dynamic network environments. Initiate cyber and communications
infrastructure common operational picture tactics and procedures for situational awareness and coordination
of battlefield effects. Experiment with worldwide social media mapping. This technology will enable real-time
situational awareness of the information environment (IO), including content and location of social media users.
Open IO technology will provide Marines at the tactical edge with alerts using civilian and adversary open source
communications. Provide units at the tactical edge IO situational awareness, planning, and command and
control tools to include measures of effectiveness.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of
capabilities to communicate, shoot, and move in a degraded environment; increasing situational awareness
and influencing decision making. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of
Command and Control and Information Warfare.
Title: FIRES, TARGETING, AND MANEUVER
Description: This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD)
experimentation efforts in the areas of fires, targeting, and maneuver including assessment of equipment,
new  Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational changes
associated with enhanced capabilities.  This area increases fires, targeting, and maneuver related troop
environmental awareness, lethality, and mobility using fused sensors as well as unmanned weaponized and
reconnaissance air and ground vehicle platforms to support experimentation. Although this category covers

6.114 6.029 7.174 0.000 7.174
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a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are
considered major (valued at $500K or more) or have near real-time operational impact. Investments in this
activity will be conducted under the Thrust Areas of Marine Air-Ground Task Force (MAGTF) Fires, Maneuver,
and Autonomy and Robotics.

FY 2019 Plans:
Continue to develop technologies, demonstrate, and experiment with robotic systems organic to an infantry
company for intelligence collection, indirect fires, direct fires and breaching capabilities.  Complete assessment
of the expeditionary utility of autonomous swarming technologies for unmanned air and ground systems.  Pursue
company level precision guided munitions.  Initiate efforts to provide a missile system with a real-time wireless
data link to provide lethal beyond line of sight fires (sea-land and land-land) against static and moving targets in
the urban littoral environment.  Automate robotic control systems/software to reduce the burden of control and
increase manned and unmanned teaming.  Initiate and complete investigations into battery configuration and
ruggedization as well as associated battery-driven gearbox of an amphibious electric all-terrain vehicle.
FY 2020 Base Plans:
Continue to provide a multi-purposed Unmanned Ground Vehicle (UGV) which hosts a government-owned
modular payload architecture and provides the ability to rapidly modify payloads for a variety of missions
across the MAGTF. In concert, evaluate various payloads that enhance dismounted unit abilities across the
warfighting functions. Continue to pursue company level precision guided munitions to increase responsiveness,
survivability, and lethality to the ground combat element. Specifics include development of: a multi-tubed
launcher integrated with a UGV and the ability to remotely launch Unmanned Aerial Systems (UASs) from
distributed positions. Experiment with a multi-purpose, electro-optical missile system with a real-time wireless
data link for ranges up to 25km; operated in either direct attack or mid-course navigation based on target
coordinates. The system has the ability to carry a heat, fragmentation, or anti-armor payload and can
be integrated with a variety of sea, air, and land platforms. Initiate pursuit into a recoverable, long-range
reconnaissance and precision strike asset with lethal capability against armored targets. Facilitate the integration
of a small UAS with the identification, engagement, assessment, and adjustment of indirect fires for an individual
Marine operating with an indirect fire weapon. Increase lethality of ground forces through rapid design iteration
and testing of small UASs (sUASs), including advanced sensors and warheads. Experimentation efforts will
include integration of critical payloads for immediate use and will enable earlier force training. Assess potential
solutions to identified marksmanship capability gaps. Ensure the availability of Utility Task Vehicles (UTVs) for
integration, testing, assessment throughout the experimentation cycle. Pursue technologies to dramatically
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increase the range and lethality of the MAGTF using a Low-Cost Unmanned Aerial Vehicle (UAV) with integrated
swarming technology to create a Lethal Miniature Aerial Munition (LMAM). Experiment with loitering munitions
launched from a variety of platforms (air, ground, and sea). Conduct swarming follow-on efforts to develop
distributed, cognitive, collaborative, and cooperative swarming behaviors for maximum effect and complexity
on target. Investigate Naval Surface Missile (NSM) simulators for experimentation of weapons system and
integration with naval system queuing. NSM simulator systems will be used to exercise the NSM coastal defense
system in coordination with Naval target sensing and tasking, allowing Naval vessels to queue and task NSM
launch.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of
capabilities to increase range and precision of indirect fires and enhance maneuver at sea with sustained
mobility ashore. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of long range
precision fires and protected mobility.
Title: MARINE AIR-GROUND TASK FORCE (MAGTF)  INTELLIGENCE, SURVEILLANCE, AND
RECONNAISSANCE (ISR)
Description: This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD)
Intelligence, Surveillance and Reconnaissance (ISR) related experimentation efforts including assessment of
equipment, new tactics, techniques, and procedures (TTPs), training programs, and proposed organizational
changes associated with enhanced ISR capabilities. Using a variety of fused sensors to mesh data, video,
and images and incorporating a common tactical controller to operate multiple air and ground ISR platforms,
this area enhances small unit situational awareness as well as exploitation and forward engagement ability via
experimentation.  Although this category covers several small (less than $500K per FY) efforts being pursued
by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-
time operational impact. Investments in this activity will be conducted under the Thrust Areas of Command,
Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Autonomy
and Robotics.

FY 2019 Plans:

6.414 4.376 20.869 0.000 20.869
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Continue to increase situational awareness of battlespace in order to defend against and repel enemy attacks in
those domains at the company and lower echelons.  Assess systems to combine sensor and telemetry data from
multiple unmanned platforms (ground, surface (water), and air) in order to provide a more relevant and usable
tactical picture.  Initiate efforts to provide a small, lightweight, semi-autonomous system that can self-navigate
structure interiors while simultaneously visibly inspecting and creating real-time three-dimensional (3D) maps.
FY 2020 Base Plans:
Expand development of government-owned Unmanned Aerial Systems (UAS) architecture to allow for rapid
design iterations in support of experimentation. Effort will continue to provide situational awareness of the
battlespace, incorporating payloads that improve navigation and allow for multi-mode sensors. Experiment with
enabling technologies to combine sensor and telemetry data from multiple unmanned platforms (ground, surface
(water), and air); minimizing operator intervention over current systems, with the ability to react in a wide range
of operational tasks, environmental conditions, and landscapes. Continue to develop a capability to display
and control a myriad of unmanned platforms and sensor inputs in a fused network on a common controller for
Intelligence, Surveillance and Reconnaissance (ISR) as well as target identification and prosecution. Initiate
experimentation with an autonomous reconnaissance system, improving threat situational awareness and
reducing tactical surprise to assault forces on long range missions. Initiate an effort to receive, transmit, and fuse
joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway.
Expand investigations to add a Mission-Configurable Software Defined Radio with an Electronically Steerable
Array (ESA) to the currently developed communication pod. Missions will include, but not be limited to, Early
Warning radar, Cueing radar and/or Electro-magnetic Spectrum Operations. Effort will utilize Artificial Intelligence
(AI) software to fuse sensor information in order to generate track information on-board the pod and then push
it to both terrestrial communications nodes and directly to aircraft. Seek to provide a multi-role, long reach,
expeditionary, next generation network of ISR capabilities. This includes the enhancement of capabilities for
multi-sensor collection, fusion and real-time transmission; multi-electro-magnetic spectrum operations; C4
network bridge and relay; escort and protection for assault forces; persistent and precision fires and targeting;
integration of an early warning air defense network; and informing assault support.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19 to FY20 funding increase is directly attributable to the development and enhancement of capabilities
to increase situational awareness and influence decision making. Funding supports the Commandant of the
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Marine Corps' (CMC's) priority of Command and Control. Notably, this increase includes $15M to pursue Phase
II of efforts initiated to receive, transmit, and fuse joint asset specialized sensor information to communications
nodes afloat and ashore via an aerial gateway.
Title: MARINE CORPS WARFIGHTING LABORATORY / FUTURES DIRECTORATE (MCWL/FD)
OPERATIONS (SUPPORT)
Description: Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Operations (Support)
efforts include overall MCWL/FD experimentation doctrine, planning, analysis, data collection, as well as
technology transition tracking efforts.  This area provides overarching experimentation doctrine, planning,
management, technical/engineering support, analysis, data collection, and reporting.  Programs listed below are
considered major (valued at $500K or more) or have near real-time operational impact.

FY 2019 Plans:
Continue to provide encompassing experimentation doctrine, planning, analysis, and data collection in order
to conduct relevant enactments and report on experimentation results.  Look to the future and identify up
and coming (cutting edge) technology areas of interest.  Provide generalized as well as specific program
engineering, technical, and management support.
FY 2020 Base Plans:
MCWL/FD will elicit a broad range of unique analytical expertise to evaluate experiments in various warfighting
areas. Design experimentation plans, collect data during experiments, perform reconstruction and analysis of
experiments, and prepare experiment analysis reports. Identify global commercial technology trends/innovations
and disruptive technologies which may impact future Marine Corps capabilities. Expand upon generalized as
well as specific program level engineering, technical, and management support. In addition, technical program
area management capability increased. Initiate investigations into development of a narrow Artificial Intelligence
(AI) capability which is capable of automating data collection to assist in tracking and decision making regarding
technology based programs of interest.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

11.029 12.420 13.087 0.000 13.087
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The increase from FY19 to FY20 is due to initiating an automated data collection effort to assist in tracking
technology-based programs of interest in support of portfolio decision-making.
Title: WARFIGHTING EXCELLENCE
Description: This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD)
efforts in the development and assessment of joint and service warfighting concepts, joint and service missions,
analysis of emerging threats and opportunities, and joint capability experimentation.  It also includes MCWL/
FD service experimentation in areas that impact multiple warfighting functions.  Although this category covers
several small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are
considered major (valued at $500K or more) or have near-real-time operational impact.

FY 2019 Plans:
Continue to support the combat development process by helping to develop and refine emerging concepts,
conceptualize force design, and identify future capabilities and deficiencies within future operating environments.
This is accomplished by means of enhancing current functional capabilities by investigations into Next
Generation Wargaming tools as well as conducting extensive wargaming as an augmentation to live force
experimentation. Efforts include 11 planned wargames (4 large, 5 medium, and 2 small) with areas of interest
covering Expeditionary Force-21 (EF21) related concepts.  Focusing 15 to 30 years in the future, continue
to offer top level identification and analysis of emerging asymmetric threats and opportunities.  This is
accomplished by capitalizing on a myriad of foresight assessments of future operating environments.  Continue
to develop, assess, and provide insight into joint efforts and warfighting concepts. Specific areas of investment
include: 1) Demonstrating the military utility of a resilient, low-cost, effective, high-altitude balloon-borne
communications platform that can be rapidly deployed to enhance warfighter communication capabilities and 2)
Informing the development of distributed mobile amphibious (and ground) assault fuel logistics capabilities as
well as demonstrating the feasibility of executing the concept in support of a "fight tonight" scenario using current
fleet assets, by adapting current naval practices. Initiate investigations into candidate technologies that support
urban operations, in an effort to identify/eliminate capability gaps and develop TTPs to include subterranean
maneuver. This is an attempt to: 1) Develop a 5th generation force capable of ship to shore movement against
a peer adversary, enabling distributed maneuver at varied distances and 2) Develop a 6th generation force
capable of dominating the urban environment. The concepts: 1) Explore innovative delivery systems to augment
current ability to maneuver troops, effects, and materiel from ship to shore in contested environments and 2)

6.066 7.249 13.200 0.000 13.200
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Involve integration by engineers and scientists with planners and operators to identify key capability concept
areas for development.
FY 2020 Base Plans:
Aid the combat development process by conducting 11 core wargames. Focus areas include Marine Operating
Concept (MOC) supported Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a
Contested Environment (LOCE). Create an effective collaborative wargaming environment that will increase
the use of automated and analytical tools, and will provide the necessary quantitative and qualitative output
for Marine Corps capability/concept development. Coordinate with the Marine Corps Systems Command's
(MCSC's) Wargaming Center of Excellence to provide an encompassing wargaming ability throughout the
Marine Corps. Focusing 15 to 30 years in the future, continue to offer top level identification and analysis
of emerging asymmetric threats and opportunities. This is accomplished by capitalizing on a myriad of
foresight assessments of future operating environments. Maintain insight and continue making contributions
to support approved Joint Concept Technology Demonstrations (JCTDs) and Emerging Capability Technology
Demonstrations (ECTDs) efforts and warfighting concepts; intended to provide rapidly fieldable capabilities by
using emergent mature technologies matched with innovative operational concepts. This includes furthering
demonstrations with a high-altitude balloon-borne communications platform and continuing development
efforts of distributed mobile amphibious (and ground) assault fuel logistics capabilities. The communications
platform effort involves demonstrating and experimenting with the military utility of a resilient, low cost, effective,
high-altitude balloon-borne communications platform that can be rapidly deployed to enhance warfighter
communications capabilities. The fuel logistics efforts include demonstration and experimentation to build the
concept of employment as well as tactics, techniques, and procedures (TTPs) for inflatable, scalable, double-
walled fuel storage, transport, and transfer systems for bulk fuel logistics.  Continue in the conduct of a multi-
year effort to enhance situational awareness; Command and Control (C2); and fires and maneuver in the
dense urban environment. Conduct experimentation events to identify changes in training, organizing, and
equipping future forces and provide venues for live-force evaluation and assessment. Bring concept developers,
operational Subject Matter Experts (SMEs), and technologists together in order to discover, purchase, and
assess new and advanced technologies that can aid in the implementation and refinement of the Expeditionary
Advanced Base (EAB) concept. Additionally, by exposing technology and acquisition professionals to the
concept, future development can be guided. Explore the use of modeling and simulation tools and techniques
to gather, process, analysis, and utilize operational data in support of experiment development, execution,
and assessment. Capitalizing on an OSD 2 year investment, provide organic, experimental opposition force
capability (Red Team, Red Cell and Live Adversary Force). This will assist in providing a more realistic,
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PE 0603640M: MC Advanced Technology Demo UNCLASSIFIED
Navy Page 28 of 32 R-1 Line #19

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2297 / Futures Directorate

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

adaptive, and cohesive enemy force/civil infrastructure for wargames, command post exercises, simulations, and
experimentation events in order to support free-play, friendly force adaptation and decision-making skills.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19 to FY20 increase is due to expanded investments into: coordinated efforts to enhance wargaming
capabilities, participation in joint rapidly fieldable efforts, and testing/experimentation with new technologies
identified to enhance the Expeditionary Advanced Base Operation (EAB) concept. In addition, the increase in
funding is due to the initiation of providing an organic, experimental opposition force capability to augment live-
force experimentation.

Accomplishments/Planned Programs Subtotals 58.354 46.830 73.046 0.000 73.046

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs
in conducting Expeditionary Maneuver Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual
project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to
which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to
transition technology to higher categories of development.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2958 / Cyberspace Activities

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2958: Cyberspace Activities 0.000 0.000 0.000 4.474 -   4.474 4.476 4.477 4.566 4.657 Continuing Continuing

Note
The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 2223 in PE 0603640M MC ADVANCED
TECHNOLOGY DEMO beginning in FY 2020.

A. Mission Description and Budget Item Justification
This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and
protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal
processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and
power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined
radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in
dense urban environments, contextual awareness and blind channel characterization.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Expeditionary Cyber
FY 2019 Plans:
N/A
FY 2020 Base Plans:
Cyber related demonstrations and experimentations will be conducted to verify the secure transfer of information
across mobile tactical user platforms. Controlled demonstrations will be conducted to assess battle damage on
a class of systems from the use of cyber effects. Demonstrations of cyber hardened operational systems will be
conducted to showcase improved resiliency. Software redesign of modular Cyber/Electronic Warfare systems
will be demonstrated as a proof of concept prototype. Initiate research to develop a rapid testing tool of major
C2 and weapon systems to provide acquisition sponsors and operational planners a method to identify and
project vulnerabilities and impacts within computing systems and networks as well as an operational assessment
measures to determine how to proactively address these issues and maximize projection power.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

0.000 0.000 4.474 0.000 4.474
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
2958 / Cyberspace Activities

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The FY20 increase will initiate a concerted research effort to develop a rapid testing tool of major C2 and
weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than
our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners
a method to identify and project vulnerabilities and impacts within computing systems and networks as well
as an operational assessment measures to determine how to proactively address these issues and maximize
projection power.  The plans and associated programs contained in this activity and Project 2958 are realigned
from the Marine Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations
beginning in FY 2020.

Accomplishments/Planned Programs Subtotals 0.000 0.000 4.474 0.000 4.474

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs
in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project
metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which
project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition
technology to higher categories of development.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 12.071 27.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 39.071

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Research conducted under this Project includes advanced technology programs
sponsored and managed from both the Office of Naval Research (ONR) and the Marine Corps Warfighting
Laboratory/Futures Directorate (MCWL/FD).

ONR is funding the development and demonstration of a variant of the 81mm Advanced Capability Extended
Range Mortar (ACERM) with improved size, weight, power and cost (SWAP-C) through the insertion of an
optimized actuator.  The ACERM technology enhances the mission effectiveness of USMC infantry forces
through a significant increase in maximum range, while providing a first round on target capability against both
stationary and moving targets while minimizing the relative increase in unit cost.  In addition, the development
of a Cannon Delivered Area Effects Munition (CDAEM) payload will be developed for the 155mm Moving Target
Artillery Round (MTAR).  The capability will greatly enhance the USMC's ability to effectively engage area targets
to destroy, neutralize, and/or suppress threat platforms and facilities, and deny threat forces full operational
freedom within the targeted area when there is a lack of precise target location, as is often the case with moving
forces, counter fire missions, or when threat forces employ battlefield obscurants.

MCWL/FD is sponsoring experiments to determine the military utility of small tactical autonomous unmanned
ground vehicle systems to support logistics, fires and maneuver.  Funds support the development and
demonstration of tactical ground robotic vehicle systems as well as autonomy and perception algorithms utilizing
a common ground control system.  The capability will greatly enhance the tactical effectiveness, survivability,
and lethality of tactical infantry formations in close combat operating environments.
FY 2019 Plans: N/A

12.071 0.000

Congressional Add: Common Unmanned Aerial Vehicle Simulation System 0.000 10.000
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603640M / MC Advanced Technology
Demo

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
FY 2018 Accomplishments: N/A
FY 2019 Plans: Develop technology for mission simulation to help reduce the development cycle time of UAVs.
Congressional Add: Flight Motion Simulator and Testing of UAVs
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct research using computer simulation sensor modeling and actuator modeling in real-
time with UAV hardware and software.

0.000 6.000

Congressional Add: Modular Advanced Armed Robotic System 2.0
FY 2018 Accomplishments: N/A
FY 2019 Plans: MCWL/FD continues to explore the military utility of small tactical autonomous unmanned
ground vehicle systems to support logistics, fires and maneuver. FY19 funds include investment to develop fully
autonomous operation, utilizing a common controller and Command and Control (C2) data links.

0.000 4.000

Congressional Add: UAS Air-Delivered Extended Range Munitions Demo
FY 2018 Accomplishments: N/A
FY 2019 Plans: Conduct research for technology maturation and testing of a full cartridge level solution
prototype extended range guided projectile for an airborne platform. This proposed effort will develop and
integrate enabling technologies with  81mm and 120mm extended mortar cartridges for launch from an airborne
platform rather than ground launch from a mortar tube.

0.000 7.000

Congressional Adds Subtotals 12.071 27.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603651M: JT Non-Lethal Wpns Tech Dev UNCLASSIFIED
Navy Page 1 of 4 R-1 Line #20

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603651M / JT Non-Lethal Wpns Tech Dev

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 13.090 13.313 13.307 -   13.307 13.301 13.564 13.840 14.116 Continuing Continuing

3022: Joint Non Lethal Weapons 0.000 13.090 13.313 13.307 -   13.307 13.301 13.564 13.840 14.116 Continuing Continuing

A. Mission Description and Budget Item Justification
The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the
Commandant of the
Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and
technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as
the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated
Product
Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the
requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment
Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and
equipment are provided to the operating forces while eliminating duplicative service S&T investment. These advanced technology development initiatives feed non-lethal
capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national
objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments
with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and
partnerships. Resulting capabilities will facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for
below lethal threshold engagements.

This program funds Advanced Technology Development of next-generation non-lethal capabilities and includes performing analysis, technology development efforts,
and modeling and simulation necessary to ensure optimum weaponization and use of these capabilities. Investment areas include research and development of
next-generation NLWs such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel
missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materials
(including materials for vehicle/vessel stopping and counter-facility applications). Next generation non-lethal systems focus on long-range localized non-lethal effects
to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds,
buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

Volume 1 - 305

 

 

 

 



UNCLASSIFIED

PE 0603651M: JT Non-Lethal Wpns Tech Dev UNCLASSIFIED
Navy Page 2 of 4 R-1 Line #20

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603651M / JT Non-Lethal Wpns Tech Dev

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 13.448 13.313 13.307 -   13.307
Current President's Budget 13.090 13.313 13.307 -   13.307
Total Adjustments -0.358 0.000 0.000 -   0.000

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.358 0.000
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.
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PE 0603651M: JT Non-Lethal Wpns Tech Dev UNCLASSIFIED
Navy Page 3 of 4 R-1 Line #20

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603651M / JT Non-Lethal Wpns Tech
Dev

Project (Number/Name)
3022 / Joint Non Lethal Weapons

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

3022: Joint Non Lethal Weapons 0.000 13.090 13.313 13.307 -   13.307 13.301 13.564 13.840 14.116 Continuing Continuing

A. Mission Description and Budget Item Justification
This project funds the research and development of next-generation Non-Lethal Weapons and includes performing analysis, technical development efforts, and
modeling and simulation necessary to ensure optimum weaponization and use of these NLWs.  Investment areas include research and development of next-generation
Non-Lethal Weapons (NLW) such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-
materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materiels
(including materiels for vehicle/vessel stopping and counter-facility applications). Next-generation Non-Lethal Weapon systems focus on long-range localized Non-Lethal
effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds,
buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: JOINT NON-LETHAL WEAPONS
FY 2019 Plans:
Continue the development, integration, and demonstration of advanced technologies and payloads capable
of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the
operator.  Development efforts include the prototyping of advanced payloads, delivery systems, alternative
technologies, and high power microwave component hardware and modular systems for non-lethal vehicle and
vessel stopping applications. Development and integration of advanced solid-sate and vacuum-tube based
millimeter wave technologies for counter-personnel directed energy effects.  Continue to reduce weapon system
size, weight, power consumption, thermal cooling requirements, and overall system cost to improve military
utility.  Continue human effects modeling and analysis efforts to incorporate knowledge gained from applied
research studies into a suite of programs and surrogates that enable assessment and prediction of injury risk
and effectiveness for NLW stimuli. Transition prototype technologies offering operational utility to higher levels of
technology development and acquisition.
FY 2020 Base Plans:
Advance the development, integration, and demonstration of advanced technologies and payloads capable
of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the
operator.  Development efforts include the prototyping of: (1) a next-generation long range - long duration
wireless Human Electro-Muscular Incapacitation munition; (2) short pulse source and other high power
microwave waveforms that are effective against threat vehicle, vessel, and other target with embedded

13.090 13.313 13.307 0.000 13.307
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PE 0603651M: JT Non-Lethal Wpns Tech Dev UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603651M / JT Non-Lethal Wpns Tech
Dev

Project (Number/Name)
3022 / Joint Non Lethal Weapons

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

electronic systems; (3) longer range but more compact millimeter wave technologies capable of being integrated
and tested on future escalation of force platforms; and (4) improved sound and light and non-lethal laser
technologies.  This includes the development and integration of advanced solid-state and vacuum-tube based
millimeter wave technologies for counter-personnel directed energy effects.  Continue human effects modeling
and analysis efforts to incorporate risk of significant injury knowledge of specific next-generation NLWs currently
under development and utilizing new non-lethal stimuli and phenomenologies.  Transition prototype technologies
offering operational utility to higher levels of technology development and acquisition.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

Accomplishments/Planned Programs Subtotals 13.090 13.313 13.307 0.000 13.307

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons which address identified and
prioritized joint Non-Lethal Weapon capability gaps.  The program consists of a collection of projects for the development and evaluation of feasibility demonstration
models.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects
and effectiveness, mitigation of high priority joint NLW capability gaps, and potential for compliance with policy and legislation.  Overarching considerations include
the advancement of related Technology Readiness Levels and Human Effects Readiness Levels, the degree to which project investments are leveraged with other
performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of
development.
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PE 0603673N: (U)Future Naval Capabilities Advanced Te... UNCLASSIFIED
Navy Page 1 of 15 R-1 Line #21

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603673N / (U)Future Naval Capabilities Advanced Tech Dev

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 215.946 214.184 231.907 -   231.907 281.953 277.461 273.380 278.874 Continuing Continuing

3346: Future Naval Capabilities
Adv Tech Dev

0.000 215.946 206.684 231.907 -   231.907 281.953 277.461 273.380 278.874 Continuing Continuing

9999: Congressional Adds 0.000 0.000 7.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 7.500

A. Mission Description and Budget Item Justification
The Future Naval Capabilities (FNC) program represents the requirements-driven, delivery-oriented piece of the Department of the Navy (DON) Science and Technology
(S&T) portfolio. The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the FNC Program.  The objective
of the work in this PE is to develop promising technologies emerging from the FNC Applied Research program that have successfully matured to higher Technology
Readiness Levels (TRLs).

The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC
projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.
Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology
Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in this PE, 0603673N Future Naval Capabilities Advanced Technology
Development.  ONR is coordinating closely with the resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the
operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 231.772 232.996 230.269 -   230.269
Current President's Budget 215.946 214.184 231.907 -   231.907
Total Adjustments -15.826 -18.812 1.638 -   1.638

• Congressional General Reductions -   -0.209
• Congressional Directed Reductions -   -26.103
• Congressional Rescissions -   -  
• Congressional Adds -   7.500
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -3.746 0.000
• Program Adjustments 0.000 0.000 1.638 -   1.638
• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
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PE 0603673N: (U)Future Naval Capabilities Advanced Te... UNCLASSIFIED
Navy Page 2 of 15 R-1 Line #21

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603673N / (U)Future Naval Capabilities Advanced Tech Dev

• Congressional General Reductions
Adjustments

-0.144 -   -   -   -  

• Congressional Directed Reductions
Adjustments

-11.935 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Advanced Development of High Yield Conventional Energetics 0.000 7.500
Congressional Add Subtotals for Project: 9999 0.000 7.500

Congressional Add Totals for all Projects 0.000 7.500

Change Summary Explanation
The program increase in FY 2020 responds to increase demand to develop technologies for transition to Programs of Record.

Technical: Not applicable.

Schedule: Not applicable.
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PE 0603673N: (U)Future Naval Capabilities Advanced Te... UNCLASSIFIED
Navy Page 3 of 15 R-1 Line #21

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603673N / (U)Future Naval Capabilities
Advanced Tech Dev

Project (Number/Name)
3346 / Future Naval Capabilities Adv Tech
Dev

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

3346: Future Naval Capabilities
Adv Tech Dev

0.000 215.946 206.684 231.907 -   231.907 281.953 277.461 273.380 278.874 Continuing Continuing

A. Mission Description and Budget Item Justification
Prior to FY19, Future Naval Capabilities (FNC) Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine
Corps leadership that this approach limits Department of the Navy's (DON) ability to exploit technology advances and respond quickly to naval needs.  As a result, future
Budget Activity (BA) 3 investments supporting the FNC Program are now made less than one year before commencing execution.  Because FNCs are now starting at
higher Technology Readiness Levels (TRL), the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a
more direct and higher level of collaboration.  Program Element R-2 Activities were modified for FY19 to align to warfare areas and the corresponding resource sponsors
that will integrate FNC technologies into acquisition programs of record.  These R-2 Activities have been continued into FY20.

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional
oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: CAPABLE MANPOWER (CMP)
Description: The Capable Manpower R-2 Activity, modified for FY19, focuses on the advanced technology
development of new capabilities that leverage the underlying applied research investments in Program Element
(PE) 0602750N Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments
align to acquisition programs of record principally under the purview of Deputy Chief of Naval Operations
(CNO) for Manpower, Personnel, Training and Education and Marine Corps Training and Education Command
(TECOM).

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include efforts that focus on the future
integrated training environment for integrated air and ground operations of the marine air-ground task force,
learning continuum and performance aids, manpower, personnel and training strategic planning, simulation
tailored training and assessments, decision making and learning management systems, an assessment process
for the selection of unmanned aerial systems personnel, simulation toolsets for analysis of mission, personnel
and systems that includes techniques to optimize manpower planning, next generation perceptual training
systems and tools, augmented immersive team training, behavioral and performance analysis for intelligent

17.624 7.514 10.640 0.000 10.640
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PE 0603673N: (U)Future Naval Capabilities Advanced Te... UNCLASSIFIED
Navy Page 4 of 15 R-1 Line #21

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603673N / (U)Future Naval Capabilities
Advanced Tech Dev

Project (Number/Name)
3346 / Future Naval Capabilities Adv Tech
Dev

B. Accomplishments/Planned Programs ($ in Millions)
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training, advanced technologies for automated performance assessment in games and tools for game-based
training and assessment of human performance.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 include technologies supporting the
future integrated training environment and ready relevant learning. Training simulator software and hardware to
support the rapid integration and interoperability of air and ground legacy and future simulation-based training
is being developed to address the shortfall in sorties needed to maintain readiness for integrated air and ground
operations of the marine air-ground task force.  This technology will allow pilots and aircrews to train effectively
in a common, simulated operating environment. Flexible and interoperable learning continuum and performance
aids will be developed, providing individual career management, skill classification, selection, automatic training
content re-engineering, supervisor evaluations, and Fleet readiness tracking.  New machine learning algorithms
will input training data from the lifelong learning record, and output a training model that is usable for adaptive
training. The focus on ready relevant training will accelerate learning, reduce the decay of acquired skills, and
provide readiness tracking of performance at an individual level.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 was due to an increased investment in technologies supporting the
future integrated training environment and ready, relevant training.  A complete accounting of the technologies
being developed and a full disposition of each technology development effort will be provided separately to the
Congressional oversight committees.
Title: ENTERPRISE AND PLATFORM ENABLERS (EPE)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructured Future Naval Capabilities (FNC) Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:

14.301 0.000 0.000 0.000 0.000
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
N/A
Title: EXPEDITIONARY MANEUVER WARFARE (EMW)
Description: The Expeditionary Maneuver Warfare R-2 Activity, modified for FY19, focuses on the advanced
technology development of new capabilities that leverage the underlying applied research investments in PE
0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments
align to acquisition programs of record principally under the purview of the Deputy Commandant for Combat
Development and Integration (CD&I) and the Director of Expeditionary Warfare.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include those efforts that focus on
autonomous unmanned surface vehicles for mine warfare, off-board refueling and data transfer for unmanned
surface vehicles, automated data analysis for expeditionary Mine Countermeasures (MCM), advanced undersea
weapon systems for mine warfare, ground based air defense on-the-move high energy laser systems, advanced
sonar technology for high clearance rate MCM, defense of harbor and near-shore naval infrastructure against
asymmetric threats, fuel efficient tactical vehicles, renewable and sustainable expeditionary power, exchange of
actionable information at the tactical edge, actionable intelligence enabled by persistent surveillance, densified
propellants for fire from enclosed/confined spaces, spectral and reconnaissance imagery, azimuth and inertial
navigation systems, counter radio-controlled improvised explosive device electronic warfare, and precision
universal mortars.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that
focus on Mine Countermeasures (MCM) task force planning, multi-mission airborne mine detection, and
mine neutralization without collateral damage. Mission management tools will be developed for the Mine
Countermeasures Commander to assist in the planning and re-planning, scheduling, and allocation of MCM
task force assets using an extremely modular, open systems approach. This will provide MCM Commanders
with the ability to rapidly re-plan and schedule emerging LCS/MCM Mission Package assets and maintain
situational awareness of heterogeneous groups of systems. The investment in single-system, day/night, multi-
mission airborne mine detection technologies usable at all water depths will be increased in order to reduce
the MCM timeline and facilitate our capability to counter surface/near surface mines in the Surf Zone or Beach

0.000 5.840 22.399 0.000 22.399
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Zone (BZ) at night. The viability of the preliminary design and schedule to support Fire Scout integration will
be thoroughly explored. New mine neutralization technologies will enhance the effectiveness and efficiency of
Navy expeditionary force capabilities in their assigned response mission to counter naval mine and maritime
improvised explosive device threats. This technology will enhance the capability of the Maritime Expeditionary
Standoff Response (MESR) System of Systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 reflects an increased investment in multi-mission airborne mine detection
technologies that offer the potential for a significant reduction in the MCM timeline, and an investment in new
mine neutralization technologies countering naval mine and maritime improvised explosive device threats. This
increase includes specific and substantial ramp-up in FY 2020 for the Single-system Multi-mission Airborne Mine
Detection (SMAMD) effort and initiating the Low Observable No Collateral Damage - Neutralization (LONCD-N)
System development.

A complete accounting of the technologies being developed and a full disposition of each technology
development effort will be provided separately to the Congressional oversight committees.
Title: FORCE HEALTH PROTECTION (FHP)
Description: The Force Health Protection R-2 Activity focuses on the advanced technology development of
new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N,
Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to programs
under the purview of the Surgeon General of the Navy and the Defense Health Agency.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include those efforts that focus on
enabling new practices, procedures, medical devices and pharmaceuticals for the improvement of personnel
performance, casualty prevention and combat casualty care.  These technologies aim to decrease the logistical
burden of forward medical operations, mitigate and prevent combat-related illness and injury, and provide
cutting-edge medical applications for Navy and Marine Corps warfighters on land, at sea, and in the air.
FY 2020 Base Plans:

10.717 0.802 0.000 0.000 0.000
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N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY19 to FY20 was due to the completion of an FNC system that predicts, detects, and warns
warfighters of hypoxia in a way that accounts for individual tolerance differences.  A complete accounting of
the technologies being developed and a full disposition of each technology development effort will be provided
separately to the Congressional oversight committees.
Title: FORCENET (FNT)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructured Future Naval Capabilities (FNC) Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
N/A

60.565 0.000 0.000 0.000 0.000

Title: POWER AND ENERGY (P&E)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructured Future Naval Capabilities (FNC) Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:

12.590 0.000 0.000 0.000 0.000
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
N/A
Title: SEA SHIELD (SHD)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructured Future Naval Capabilities (FNC) Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
N/A

55.745 0.000 0.000 0.000 0.000

Title: SEA STRIKE (STK)
Description: The investments that would have continued in this R-2 Activity have been moved into the activities
of the restructured Future Naval Capabilities (FNC) Program.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
N/A

44.404 0.000 0.000 0.000 0.000

Title: AIR WARFARE (AW) 0.000 35.214 38.871 0.000 38.871
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Description: The Air Warfare R-2 Activity, focuses on the advanced technology development of new capabilities
that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval
Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of
record principally under the purview of the Director of Air Warfare.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended
range targeting, advanced protection from infrared and electro-optic threats, radar electronic attack protection,
intelligent collaborative engagements, multifunction capabilities for missile warning sensors, advanced threat
aircraft countermeasures, technologies that discriminate and provide terminal guidance for weapons that engage
moving targets, numerous advanced weapons technologies, high altitude Anti-Submarine Warfare (ASW),
placement and operation of active ASW distributed systems, data exfiltration and networked platform interaction,
advanced topcoat systems for air vehicles, air platforms safety and affordability technologies, virtual-constructive
representations on live avionics displays for training, and dynamic adaptive and modular training for unmanned
aerial systems.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on
enhanced corrosion protection for aircraft surfaces and galvanic interfaces in order to improve durability and
reduce toxicity/exposures, advanced radio enhancements for long range anti-ship missiles and other weapons,
human machine interface and vehicle controller command and control technologies that implement full and
partial UxV transfer of control and discovery, software performance assessment tools to automatically collect,
fuse, display, analyze, and archive live virtual constructive training data from disparate systems, and multi-
platform technologies for collaborative airborne manned and unmanned tactical electronic warfare operations at
all jamming ranges.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 reflects the initiation of new FNCs involving unmanned vehicle control
software, live virtual constructive training, and collaborative electronic warfare technologies.  A complete
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accounting of the technologies being developed and a full disposition of each technology development effort will
be provided separately to the Congressional oversight committees.
Title: INFORMATION WARFARE (IW)
Description: The Information Warfare R-2 Activity, focuses on the advanced technology development of new
capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N,
Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition
programs of record principally under the purview of the Deputy Chief of Naval Operations for Information
Warfare.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity cover rapidly evolving technological
areas and include those that focus on next-generation command, control and decision support services, cyber
security, cyber operations, real-time engagement coordination and performance estimation, next generation
countermeasure technologies for ship missile defense, extended distributed weapons coordination, cross field
processing and smart use of distributed systems, network collaborative precision navigation and timekeeping,
communications and interoperability for integrated fires, shipboard panoramic infrared and electro-optic cueing
and surveillance systems, a tactical cloud that exploits cross warfare area data sources, electronic warfare
battle management for surface defense, autonomous persistent tactical surveillance, mission-based waveform
controls and networking, satellite vulnerability mitigation, comprehensive maritime operational and navigational
planning via decision support services, collaborative algorithms for non-Global Positioning System (GPS)-
based navigation, technologies that enable real-time situational awareness of tactic-edge Internet Protocol (IP)
networks operating in contested environments, technologies enabling coordination between shipboard and
expendable Electro-Optical/Infrared (EO/IR) countermeasures, automation technologies that improve theater
level anti-submarine warfare operations and multi-domain battle management capabilities.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 cover rapidly evolving technological
areas and include those that: a)enable distributed and networked sensor and weapon control by providing a
communications interface for combat systems applications, b) deliver data and information via any combination
of available tactical data links, c) enhance security, d) provide an improved capability to detect and track the
newest generation of ultra-quiet submarines in the deep ocean, e) provide the surface fleet with a position fixing
capability in a Global Positioning System (GPS) denied environment, f) correlate multi-sensor, multi-platform,
radio-frequency, geo-location data to create a passive common operating picture and enable coordinated

0.000 74.446 61.814 0.000 61.814
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engagements of multi-mode, multi-aspect, threat sensors using networked tactical electronic warfare and
information operations systems, g) build on networked electronic warfare infrastructures to provide new user
interfaces for multi-platform, coordinated electronic support and electronic attack techniques, h) sense and
assess real-time environmental conditions to improve sensor performance forecasting and automate the
detection of very quiet targets within undersea surveillance barriers, and i) develop technologies that can be
demonstrated in an 'A'-size sonobuoy capable of delivering the array gain required to localize and collect passive
acoustic intelligence of ultra-quiet submarines at tactically relevant ranges through exploitation of a unique
feature of the sound channel.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The decrease from FY 2019 to FY 2020 was due to the completion and delivery to acquisition programs of
record of several Future Naval Capabilities (FNC) that successfully demonstrated a Technology Readiness
Level (TRL) of 6, including the FNCs providing a tactical cloud capability that exploit cross warfare area data
sources and a means to detect and measure incoming threats.  A complete accounting of the technologies
being developed and a full disposition of each technology development effort will be provided separately to the
Congressional oversight committees.
Title: SURFACE WARFARE (SW)
Description: The Surface Warfare R-2 Activity, focuses on the advanced technology development of new
capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N,
Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition
programs of record principally under the purview of the Director of Surface Warfare.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include those efforts that focus on hyper
velocity projectiles, full sector torpedo defense, cooperative networked radars, sonar automation, radar resource
management for integrated air and missile defense, periscope detection and discrimination, high fidelity active
sonar training, anti-ship missile defense, long range detection and tracking, naval interceptor improvements,
unmanned systems common control, digital array radars, multifunction shipboard energy storage and power
distribution, high power solid state circuit protection, compact power conversion for advanced surface machinery
systems, resilient hull and infrastructure mechanical and electrical security, phased array antennas, human injury

0.000 32.656 46.824 0.000 46.824
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and treatment models, aluminum alloy corrosion control and prevention, affordable common radar architectures,
total ship survivability damage tolerance and recoverability, adaptive training to enhance individual and team
learning, and platform design and acquisition tools that reduce manpower.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on:
a) high density, modular and configurable, high cycle rate, megawatt-scale multifunction energy storage systems
for electric weapons and sensor loads that are necessary to provide continuous operational availability, b) the
integration testing necessary to implement attack resilient architectures and toolsets that can be retrofitted to
both legacy and modern shipboard control systems, c) the incorporation of high density reactive materials into
warheads such as the ALaMO 57mm round so as to significantly increase lethality without requiring changes
to flight dynamics, guidance, and/or interaction with the respective weapon system, d) advanced alloys and
airfoil coatings for Gas Turbine hot section components that will realize a 3X improvement in engine life at
higher operating temperatures and pressures, improving the mean time between failure of these expensive ship
engines, e) technologies that counter unmanned aerial surveillance drones, f) a new in-situ electrodeposition
repair process to coat heat exchanger tubing surfaces with materials and alloys that restore and improve
the integrity of damaged Cu-Ni tubing, g) training for staffs and operators required to conduct command
and control against peer threats in degraded and denied environments, h) a new electronic initiation safety
device for energetic initiation for both SM-6 and SM-2 upgrades, i) a receive-only capability on SPY-6V1 for
improved situational awareness during EMCON and improved radar timelines with advanced waveforms for
communications and radar operation, and j) modular virtual-constructive simulation technologies, realistic
phenomenology and behavior models for synthetic entities in support of warfighter command Ttam and platform
operator staff multi-mission training, assessment and certification.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 enables the initiation of new FNCs for in-situ repair of heat exchanger
tubing, training for operations in command and control denied or degraded environments, a new electronic
initiation safety device for the SM-2 and SM-6, and receive-only SPY-6V1 improvements.  A complete
accounting of the technologies being developed and a full disposition of each technology development effort will
be provided separately to the Congressional oversight committees.
Title: UNDERSEA WARFARE (UW) 0.000 50.212 51.359 0.000 51.359
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Description: The Undersea Warfare R-2 Activity, focuses on the advanced technology development of new
capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N,
Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition
programs of record principally under the purview of the Director of Undersea Warfare.

FY 2019 Plans:
The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended
range modular undersea heavyweight vehicle technology for submarine-launched torpedoes, coherent electronic
attack capabilities for submarines, vector sensors and signal processing for acoustic arrays, panoramic infrared
sensors, technologies for rapid and covert surveillance, electronic sensors for detection of low probability of
intercept periscope detection radars, torpedo advanced propulsion systems, simultaneous transmit and receive
capabilities for submarines, scalable integrated radio frequency systems for undersea platforms, electronic
warfare tactical decision aids, tools for predicting array operational loading and distribution, acoustic damping
systems, corrosion mitigation technologies that increase operational availability, panoramic photonics mast
technologies, hyper-spectral scanning imagery, low light level video cameras, new material development and lab
characterization, unmanned aerial system control technologies, adaptive training for submarine navigation and
piloting, signature management technologies, and information architectures for improved decision making.
FY 2020 Base Plans:
The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on
a) simultaneous transmit and receive capabilities for radio frequency antenna apertures as well as the backend
processing that enable stealthy submarine information operation missions, b) an integrated combat capability to
the Submarine Payload Control System that supports collaborative planning, payload coordination, briefing, and
enhanced mission execution through seamless integration with the unmanned vehicle controller, c) reducing the
signature of current and future submarines in order to enhance their military effectiveness, d) automated data
analysis for expeditionary mine countermeasures, e) a modular and adaptive electronic warfare trainer, scenario
generator and digital stimulator that's applicable to multiple training facilities and air, surface, and undersea
platforms, f) high performance submersible radar absorbing structures that use advanced manufacturing
techniques to improve affordability, durability, scalability, and the performance of submarine mast materials, and
g) technologies offering a covert broadband acoustic signal structure with advanced processing algorithms that
will increase an SSBN's ability to conduct bathymetric fixes in a wider range of operational environments.
FY 2020 OCO Plans:
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N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 supports completion and delivery to acquisition programs of record of
several Future Naval Capabilities (FNC) including tools for predicting array operational loading/distribution and
heavyweight torpedo improvements.  A complete accounting of the technologies being developed and a full
disposition of each technology development effort will be provided separately to the Congressional oversight
committees.

Accomplishments/Planned Programs Subtotals 215.946 206.684 231.907 0.000 231.907

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
The performance metric for this Program Element (PE) is measured by the number of FNCs that transition through an acquisition POR to deploy new capabilities into the
Fleet or Force.
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9999: Congressional Adds 0.000 0.000 7.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 7.500

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other projects

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Advanced Development of High Yield Conventional Energetics
FY 2018 Accomplishments: N/A
FY 2019 Plans: FY19 funds will be used towards the advanced demonstration of energetic materials in a variety
of weapon system applications to include:  high performance solid rocket and air breathing propulsion, reactive
materials
demonstrations and effects in advanced lethality and effectiveness models,advanced warhead concepts to
include novel reactive shaped charge configurations, hybrid reactive material warhead demonstrations, and
the development and demonstration of any necessary modeling and simulation capabilities for quantification of
damage effects on adversary weapon systems,and other potential energetic technologies.

0.000 7.500

Congressional Adds Subtotals 0.000 7.500

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other projects
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Years FY 2018 FY 2019
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Base

FY 2020
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FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 66.173 58.657 60.138 -   60.138 60.122 61.318 62.582 63.840 Continuing Continuing

1050: Manufacturing Tech 0.000 56.516 58.657 60.138 -   60.138 60.122 61.318 62.582 63.840 Continuing Continuing

9999: Congressional Adds 0.000 9.657 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 9.657

A. Mission Description and Budget Item Justification
The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the
development, optimization, and transition of enabling manufacturing technologies to key naval suppliers.  In general, investments transition emerging Science and
Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance
manufacturing technology to reduce cost, improve performance, and responsiveness. Currently, the ManTech Program is focused on affordability improvements for
specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/
OHIO Replacement Program (ORP); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter.  Office of Naval
Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when
implemented, results in needed cost reduction or cost avoidance.

Due to the number of efforts in this Program Element (PE), the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 57.797 58.657 60.500 -   60.500
Current President's Budget 66.173 58.657 60.138 -   60.138
Total Adjustments 8.376 0.000 -0.362 -   -0.362

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.625 0.000
• Rate/Misc Adjustments 0.001 0.000 -0.362 -   -0.362
• Congressional Add Adjustments 10.000 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 2 of 9 R-1 Line #22

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing Technology Program

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Congressional Add: Program Increase 9.657 0.000

Congressional Add Subtotals for Project: 9999 9.657 0.000

Congressional Add Totals for all Projects 9.657 0.000

Change Summary Explanation
The increase from FY 2019 to FY 2020 is to perform additional technology development efforts to support the submarine industrial base ramp up and workload
increase for VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA Class Submarine 2 per year
production.
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 3 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

1050: Manufacturing Tech 0.000 56.516 58.657 60.138 -   60.138 60.122 61.318 62.582 63.840 Continuing Continuing

A. Mission Description and Budget Item Justification
The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the
development, optimization, and transition of enabling manufacturing technologies to key naval suppliers. In general, investments transition emerging Science and
Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance
manufacturing technology to reduce cost, improve performance, and responsiveness.  Currently, the ManTech Program is focused on affordability improvements for
specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/
COLUMBIA Class Submarine (CLB); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter. Office of Naval
Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when
implemented, results in needed cost reduction or cost avoidance.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Composites Processing and Fabrication
Description: The primary technical goal of the Composites Processing and Fabrication activity is improving
weapon systems affordability, enhancing weapon system effectiveness and improving reliability/war-fighter
readiness through the increased utilization of composite materials and structures.  This is being achieved
through the development, maturation, and transition of affordable and robust manufacturing, assembly, and
repair processes that fully exploit the benefits of composite materials.  Concentration is on affordability for the
following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class
Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Composites
processing and fabrication technology areas include but are not limited to fiber-reinforced polymeric (organic)
resin composites; ceramic-matrix, metal-matrix, and carbon-carbon composites; composite internal stiffening
core materials such as foam, ceramic, balsa wood, polymeric or metallic honeycomb, or other materials;
composite external stiffening concepts such as hat and blade stiffeners and methodologies to manufacture
them; materials for radomes and other electrical applications; composite manufacturing and similar processes
and related equipment technology; and adhesives, adhesive bonding, and related technologies (i.e., surface
preparation techniques), as well as mechanical fastening, and other methodologies for joining composites to
other composites or metals, and similar assembly technologies.

FY 2019 Plans:

8.000 8.000 8.000 0.000 8.000
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 4 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Continue Composite Materials and Process Improvement Thrust and fabrication efforts for VCS/ORP, CVN 78,
DDG51, JSF, CH-53K.  Continue Composite Materials and Process Improvement Thrust for other high interest
NAVSEA, NAVAIR, and Marine Corps platforms and components.  Includes support of affordability initiatives for
the six acquisition platforms in the Navy ManTech investment strategy.
FY 2020 Base Plans:
Technical activities include (1) the design of a flexible robotic composites manufacturing cell for CH-53K
fabrication for improved process repeatability, increased part quality, and reduced risk as production rates
increase; (2) development of an improved and more affordable false deck panel concept for use in equipment
spaces on DDG 51 Class destroyers constructed at both Bath Iron Works and HII-Ingalls and CVN 78 Class
carriers constructed at HII-Newport News Shipbuilding; (3) development and proof of manufacturing technology
for composite exhaust uptakes for the DDG 51 Class destroyers (for both Bath Iron Works and HII-Ingalls ships)
for cost neutral or better acquisition cost, 60% reduction in maintenance costs, and 30% weight reduction; and
(4) development of the equipment, processes, and methods needed to implement a system capable of fully
automated optical inspection of MOD's (minor optical defects) on F-35 production transparencies and eliminate
subjective, variable visual analysis currently done by individual operators.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no change in the requested budget from FY 2019 to FY 2020.
Title: Electronics Processing and Fabrication
Description: The primary technical goal of the Electronics Processing and Fabrication activity is improving
electronic weapon systems affordability by developing and transitioning affordable, robust manufacturing
processes and capabilities for electronics critical to defense applications over their full life-cycle.  Efforts create
new and improved electronics/electro-optics manufacturing processes for transition to the production floor.
Emphasis is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class
Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K
Heavy Lift Helicopter.  Electronics processing and fabrication technology areas include but are not limited to
Electronics manufacturing technology (materials, devices, circuits, modules, subsystems); Semiconductor
devices/vacuum electronics/passive components; compound semiconductors/wide bandgap semiconductors;
low-cost, high-throughput manufacturing and assembly techniques; nanoelectronics; electronics packaging
technologies (including tamper proof and non-hermetic approaches); optics manufacturing technology (materials

12.000 12.000 12.000 0.000 12.000
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 5 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

devices, circuits, modules, subsystems); optical interconnects; fiber optics and photonics; technologies for
electronics and electro-optics testing and evaluation; optical imaging for manufacturing operations; and directed
energy weapons.

FY 2019 Plans:
Continue Electronics/Electro-Optics Thrust and fabrication efforts for JSF, CH-53K, VCS/ORP, DDG51, CVN
78.  Continue Electronics/Electro-Optics Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps
platforms and components.  Includes support of affordability initiatives for the six acquisition platforms in the
Navy ManTech investment strategy.
FY 2020 Base Plans:
Technical activities include (1) development of the technology to repurpose digital electronics currently used
in the F-35 Joint Strike Fighter Active Electronically Scanned Array (AESA) radar system to accommodate
Joint Strike Fighter (JSF) global positioning system (GPS) system functions with significantly improved anti-
jamming capabilities; (2) development of a reduced cost manufacturing process for two of the most costly of
seven elements in the optical train of the F-35 Helmet Mounted Display (HMD) Relay Optical Assembly (ROA)
for the F-35 Joint Strike Fighter; (3) development of drone technology for the inspection of CVN 78 Class carrier
tanks to replace currently used manual inspection techniques which are labor intensive, inefficient, and risky
from a safety perspective; and (4) prototype a modern radar system architecture with open and common Radio
Frequency (RF) components that demonstrate the capability to implement requirements for two significantly
different radar systems to support the baseline for the Next Generation Surface Search Radar (NGSSR) for both
CVN 79 Class carrier and DDG 51 Class destroyer.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no change in the requested budget from FY 2019 to FY 2020.
Title: Metals Processing and Fabrication
Description: The primary technical goal of the Metals Processing and Fabrication activity is to develop
affordable, robust manufacturing and repair processes/capabilities for metals and special materials critical to
Navy weapon system applications.  Emphasis is on affordability for the following platforms: VIRGINIA Class
Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier,
Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  This activity also includes the development,

12.000 12.000 12.000 0.000 12.000
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 6 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

optimization, and transition of repair technology for the repair, overhaul, and sustainment of key navy systems.
Metals processing and fabrication technology areas include but are not limited to: processing methods; metals
additive manufacturing; metallic materials-based systems; casting; joining techniques; machining; surface and
heat treatments; coating/cladding; assembly; metal/non-metals interfaces issues; and inspection and compliance
verification.

FY 2019 Plans:
Continue Metals Processing Thrust and fabrication efforts for DDG51, CVN 78, CH-53K, VCS/OR and JSF.
Continue Metals Processing Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms
and components. Continue Repair Technology (RepTech) Thrust to develop, optimize, and transition repair
technology for key naval platforms at depots and logistics centers.
Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment
strategy.
FY 2020 Base Plans:
Technical activities include (1) developing a manufacturing cell concept for the automated welding of submarine
appendages (for both VIRGINIA and COLUMBIA construction) to replace the currently used manual approaches
that are both labor-and time-intensive; (2) improvement of hull frame fabrication for the VIRGINIA and
COLUMBIA Class submarines by developing and implementing a robotic solution that increases weld quality,
decreases out-of-circularity fit up issues, and reduces the amount of welding and inspection man hours; and
(3) improvement of foundry castings at HII-Newport News for CVN 78 Class carriers and VIRGINIA Class
submarines by validating the use of shrouds to minimize air exposure of the molten metal and developing
devices, procedures, and processes needed to implement the process with NNS legacy equipment and
processes.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no change in the requested budget from FY 2019 to FY 2020.
Title: Manufacturing Enterprise/Other
Description: The Manufacturing Enterprise/Other activity includes: (1) efforts targeted towards improving,
in general, the manufacturing enterprise for the production of key naval platforms (both shipbuilding and
aircraft); (2) energetic efforts; (3) naval research enterprise and laboratory support for key projects; and (4)

24.516 26.657 28.138 0.000 28.138
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 7 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

technical program support. Manufacturing Enterprise addresses the development, optimization, and transition
of manufacturing enterprise technology to key naval platform suppliers.  Emphasis is on affordability for the
following shipbuilding platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB),
DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
Manufacturing enterprise technology areas include, but are not limited to design for easier production/design
for manufacturability; development of build/assembly strategies; modeling and simulation technologies; model-
based tools and approaches to optimize ease of production; intelligent manufacturing planning and factory
execution; elimination of inefficiencies in design optimization, material usage, labor utilization, work flow, etc.;
supply chain procedures and improvements (such as network centric manufacturing capabilities to facilitate
resilient and adaptable supply chains); development of more efficient structural fabrication product lines;
streamlining of outfitting operations; prediction and reduction of welding distortion; advanced automation and
robotics for manufacturing; advanced data analytics, artificial intelligence and machine learning for production
environments; and inspection technologies such as digital radiography and ultrasonic technologies.  Energetics
efforts concentrate on developing energetics solutions to ensure the availability of safe, affordable, and quality
energetics products largely in support of Program Executive Office (PEO) Integrated Warfare Systems (IWS).

FY 2019 Plans:
Continue Manufacturing Enterprise Thrust and fabrication efforts for DDG, CVN 78, JSF and CH-53K.  Continue
Energetics Thrust for PEO IWS and Other Acquisition Programs. Included energetics efforts to support PEO IWS
and other acquisition programs.  Continue efforts to provide naval research enterprise and laboratory support
for key projects.  Continue efforts to provide technical engineering support for the ManTech Program.  Includes
support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
FY 2020 Base Plans:
Technical activities include (1) applying augmented reality (AR) and virtual reality (VR) by exploiting product
model data to improve shipbuilding affordability for VIRGINIA Class and COLUMBIA Class (VCS and CLB)
submarines, CVN 78 Class carrier, and DDG 51 Class destroyer; (2) creating a digital build sequence from
the legacy VCS model to include the operations, material, joints, and views a worker needs to accomplish
a particular unit of work to streamline both development time and rework required; and (3) develop Rapid
Automated Technology Evaluation (RATE) capabilities for high rate automated F-35 aircraft assembly line
automation processes to identify and predict any corrective actions necessary to not impact production
schedules and product quality.
FY 2020 OCO Plans:
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 8 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
1050 / Manufacturing Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The Manufacturing Enterprise/Other activity is increasing from FY19 to FY20 in order to perform additional
technology development efforts to support the submarine industrial base ramp up and workload increase for
VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA
Class Submarine 2 per year production.

Accomplishments/Planned Programs Subtotals 56.516 58.657 60.138 0.000 60.138

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
Efforts are focused on affordability improvements (both acquisition and life-cycle) for specific key acquisition platforms as defined in the Navy ManTech Investment
Strategy.  Currently, the majority of Navy ManTech efforts are focused on affordability improvements for: VIRGINIA Class Submarine (VCS)/COLUMBIA Class
Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.

E. Performance Metrics
The ManTech Program's overall goal is to transition production technology to reduce the cost of Navy weapon systems. Metrics are currently collected on the cost
savings per hull or per aircraft for each of the primary affordability platforms: VIRGINIA Class Submarine/COLUMBIA Class Submarine (VCS/CLB), DDG 51 Class
Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
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PE 0603680N: (U)Manufacturing Technology Program UNCLASSIFIED
Navy Page 9 of 9 R-1 Line #22

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603680N / (U)Manufacturing
Technology Program

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 9.657 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 9.657

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: This effort addressed shipbuilding affordability for the ships in the Navy ManTech
investment strategy VIRGINIA Class Submarine (VCS)/COLUMBIA Class (CLB), DDG 51 Class Destroyer, and
CVN 78 Class Carrier.  The work focused on automation and robotics technology development, application and
connection to product model data.
FY 2019 Plans: N/A

9.657 0.000

Congressional Adds Subtotals 9.657 0.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 1 of 6 R-1 Line #23

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 42.895 41.377 4.849 -   4.849 4.851 4.949 5.049 5.151 Continuing Continuing

2914: Warfighter Protection Adv
Tech

0.000 4.751 4.877 4.849 -   4.849 4.851 4.949 5.049 5.151 Continuing Continuing

9999: Congressional Adds 0.000 38.144 36.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 74.644

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate
Board.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders
(including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key
objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses
and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/
asymmetric warfare.

This program supports the development and demonstration of field medical equipment and technologies to improve warfighter safety and to enhance personnel
performance under adverse conditions.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian
sector or other Federal agencies.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 4.878 0.000 0.000 -   0.000
Current President's Budget 42.895 41.377 4.849 -   4.849
Total Adjustments 38.017 41.377 4.849 -   4.849

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   41.377
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.482 0.000
• Program Adjustments 0.000 0.000 4.849 -   4.849
• Rate/Misc Adjustments -0.001 0.000 0.000 -   0.000
• Congressional Add Adjustments 39.500 -   -   -   -  

Volume 1 - 335

 

 

 

 



UNCLASSIFIED

PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 2 of 6 R-1 Line #23

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv Tech

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: CW Bill Young Marrow Donor Program 30.419 0.000
Congressional Add: Novel Therapeutic Interventions Research 7.725 5.000
Congressional Add: Bone Marrow Registry Program 0.000 31.500

Congressional Add Subtotals for Project: 9999 38.144 36.500

Congressional Add Totals for all Projects 38.144 36.500

Change Summary Explanation
No significant change between FY 2019 and FY 2020
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PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 3 of 6 R-1 Line #23

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv
Tech

Project (Number/Name)
2914 / Warfighter Protection Adv Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2914: Warfighter Protection Adv
Tech

0.000 4.751 4.877 4.849 -   4.849 4.851 4.949 5.049 5.151 Continuing Continuing

A. Mission Description and Budget Item Justification
This program supports the development and demonstration of field medical equipment, diagnostic capabilities and treatments; technologies to improve warfighter safety
and to enhance personnel performance under adverse conditions; and systems to prevent occupational injury and disease in hazardous, deployment environments.
Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies.  For
example, civilian emergency medicine does not address casualty stabilization during long transit times to definitive care.  The National Institutes for Health (NIH) focuses
on the basic science of disease processes and not product development.  Programs are coordinated with other Services through the Armed Services Biomedical
Research Evaluation and Management (ASBREM) Committee to prevent duplication of effort.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: NAVAL NOISE-INDUCED HEARING LOSS (NIHL)
Description: Improve Warfighter performance in high noise operational and training environments and reduce
the incidence of auditory injuries.

FY 2019 Plans:
NOISE INDUCED HEARING LOSS:  Conduct advanced research in medical prevention and treatment of NIHL
and tinnitus. Investigate the incidence and susceptibility of NIHL and tinnitus, and evaluate mitigation strategies.
Study the reduction of noise at the source, jet engine quieting and flight deck noise reduction and improve
personal protective equipment technology.
FY 2020 Base Plans:
Develop advanced communication systems and platform quieting approaches for training and operational
environments; develop in-ear dosimetry technologies to support the prediction of susceptibility/incidence of
auditory damage, as well as the assessment of personal protective equipment; and advance infra-red therapy for
the prevention and treatment of auditory injuries.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

4.751 4.877 4.849 0.000 4.849
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PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 4 of 6 R-1 Line #23

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv
Tech

Project (Number/Name)
2914 / Warfighter Protection Adv Tech

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

No significant change between FY 2019 and FY 2020
Accomplishments/Planned Programs Subtotals 4.751 4.877 4.849 0.000 4.849

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Efforts within this PE are measured at two levels.  At the lower level, each is measured against technical and financial milestones on a monthly basis.  Annually, each
project is reviewed in depth for technical and transition performance by the Chief of Naval Research (CNR).

Volume 1 - 338

 

 

 

 



UNCLASSIFIED

PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 5 of 6 R-1 Line #23

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv
Tech

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 38.144 36.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 74.644

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: CW Bill Young Marrow Donor Program
FY 2018 Accomplishments: Bone Marrow program conducts research to develop hematopoietic cell
transplants using "marrow' from unrelated donors, as well as to develop medical countermeasure to marrow
toxic exposures.  Program has five focus efforts: Triage Guidelines for Cytokine Administration Following
a Radiological Disaster; Hematologic Laboratory Surge Network Exercise and Plan Development; Local
Public Health Radiological Preparedness Gap Review and Tool Development Identification; Evaluation and
identification of whole genome donor-recipient pair variation and donor-specific DNA methylation patterns that
affect HCT outcomes; and Developing a Genomic Data Repository.
FY 2019 Plans: N/A

30.419 0.000

Congressional Add: Novel Therapeutic Interventions Research
FY 2018 Accomplishments: Novel Therapeutic Interventions Program conducts research on therapies that
address readiness challenges by reducing battlefield mortality and improving quality of life.  Research areas
include treatment of injuries through the operational use of Platelet-Rich Plasma (PRP) and Bone Marrow
Concentrate (BMC) for poly-trauma victims and use of new Bio-Motion techniques for treating musculoskeletal
injuries.
FY 2019 Plans: Novel Therapeutic Interventions Program conducts research on therapies that address
readiness challenges by reducing battlefield mortality and improving quality of life. FY 19 efforts include utilizing
a wearable garment to estimate strains/stresses in lower limbs during extreme exercises to determine joint
susceptibility to microfractures, stress fractures, and potential ligament damage; development of a model of
fluid resuscitation and physiology algorithm, and development in the use of platelet rich plasma (PRP) and bone
marrow concentrate (BMC) for poly-traumatic injuries sustained during field operations

7.725 5.000

Congressional Add: Bone Marrow Registry Program 0.000 31.500

Volume 1 - 339

 

 

 

 



UNCLASSIFIED

PE 0603729N: Warfighter Protection Adv Tech UNCLASSIFIED
Navy Page 6 of 6 R-1 Line #23

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603729N / Warfighter Protection Adv
Tech

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
FY 2018 Accomplishments: N/A
FY 2019 Plans: Bone Marrow program will develop, test and mature the ability to address contingency events
wherein civilian or military personnel are exposed to marrow toxic agents, primarily ionizing radiation or chemical
weapons containing nitrogen mustard in four focus areas:  Contingency Preparedness, Development of Science
and Technology for Rapid Identification of Matched Donors, Immunogenetic Studies in Transplantation and
Clinical Research in Transplantation.

Conduct efforts to develop and integrate framework, sensors and hardware platform for the real-time detection of
acute ionizing radiation exposure and prediction of bone marrow injury to assist in the rapid identification of high
risk personnel, assessment and triage, and pre-emptive donor matching for those requiring transplantation.

Congressional Adds Subtotals 38.144 36.500

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603747N: Undersea Warfare Advanced Tech UNCLASSIFIED
Navy Page 1 of 3 R-1 Line #24

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603747N / Undersea Warfare Advanced Tech

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 9.657 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 9.657

9999: Congressional Adds 0.000 9.657 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 9.657

A. Mission Description and Budget Item Justification
All Navy advanced technology development in undersea target detection, classification, localization, tracking and neutralization is funded through this Program Element
(PE).  The related technologies being developed are aimed at enabling Sea Shield, one of the three core operational concepts detailed in the Naval Transformational
Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization,
tracking and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  The focus is on leveraging
technologies that will protect the country's current capital investment in surveillance, submarine, surface ship and air ASW assets.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate
Board (20 Jan 2015).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE)
stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision
and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy
focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and
irregular/asymmetric warfare.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 0.000 0.000 0.000 -   0.000
Current President's Budget 9.657 0.000 0.000 -   0.000
Total Adjustments 9.657 0.000 0.000 -   0.000

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   -  
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.343 0.000
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000
• Congressional Add Adjustments 10.000 -   -   -   -  
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PE 0603747N: Undersea Warfare Advanced Tech UNCLASSIFIED
Navy Page 2 of 3 R-1 Line #24

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603747N / Undersea Warfare Advanced Tech

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Unmanned Underwater Vehicle Research 9.657 0.000
Congressional Add Subtotals for Project: 9999 9.657 0.000

Congressional Add Totals for all Projects 9.657 0.000

Change Summary Explanation
Technical: Not applicable.

Schedule: Not applicable.
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PE 0603747N: Undersea Warfare Advanced Tech UNCLASSIFIED
Navy Page 3 of 3 R-1 Line #24

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603747N / Undersea Warfare
Advanced Tech

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 9.657 0.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 9.657

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Unmanned Underwater Vehicle Research
FY 2018 Accomplishments: Funds used to develop and demonstrate cross-domain autonomous vehicle
communications and autonomous behaviors for missions with undersea platforms.
FY 2019 Plans: N/A

9.657 0.000

Congressional Adds Subtotals 9.657 0.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 1 of 8 R-1 Line #25

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp & Demo

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 63.867 65.885 67.739 -   67.739 67.925 69.235 86.161 86.513 Continuing Continuing

2918: Navy Warfighting
Experiments and Demo

0.000 63.867 65.885 67.739 -   67.739 67.925 69.235 86.161 86.513 Continuing Continuing

A. Mission Description and Budget Item Justification
This Program Element (PE) addresses the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into
a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBE), Limited Objective Experiments
(LOEs) and sea trial exercises. The key aspects of this PE are divided into four areas: (1) SwampWorks develops and demonstrates newly invented or recently
discovered technologies that address emergent and enduring operational problems in an accelerated timeframe; (2) ONR Experimentation (OE) develops rapid
prototypes and provides them to the warfighter for experimentation during laboratory and operational demonstrations; (3) TechSolutions develops rapid response
science and technology prototypes addressing Fleet/Force needs identified by Sailors and Marines at the deckplate level; (4) Operations Analysis provides the Navy
and Marine Corps the means to identify capability needs that can be addressed with science and technology solutions; and (5) support for the Naval Precision Strike
Operations, providing the Navy capability to quickly locate, target, and strike critical targets.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 64.889 0.000 0.000 -   0.000
Current President's Budget 63.867 65.885 67.739 -   67.739
Total Adjustments -1.022 65.885 67.739 -   67.739

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   65.885
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -1.022 0.000
• Program Adjustments 0.000 0.000 67.739 -   67.739
• Rate/Misc Adjustments 0.000 0.000 0.000 -   0.000

Change Summary Explanation
Program change reflects return of original PE structure and increased investment in Precision Strike Technology
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 2 of 8 R-1 Line #25

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp & Demo

Technical: Not applicable.

Schedule: Not applicable.
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 3 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2918: Navy Warfighting
Experiments and Demo

0.000 63.867 65.885 67.739 -   67.739 67.925 69.235 86.161 86.513 Continuing Continuing

A. Mission Description and Budget Item Justification
This project focuses on the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale
prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBEs), Limited Objective Experiments (LOEs) and
sea trial exercises.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: NAVAL WARFARE EXPERIMENTATION
Description: The objective of this project is to capitalize on recent technology breakthroughs to develop and
integrate
components including subsystems into prototypes quickly. These technologies are provided to the warfighter for
experimentation, field experiments, and/or tests in simulated or actual environments. The use of Navy Warfare
Development Command (NWDC) Fleet Experimentation (FLEX) events is encouraged and the net results are to
gain the
knowledge that only an experiment can provide.

FY 2019 Plans:
Continue efforts from FY18 that were in progress within PE 0603758N Navy Warfare Experimentation and
initiate new efforts to address the priorities of the Chief of Naval Research and the Chief of Naval Operations.
Efforts will be conducted within areas such as Augmented Warfighter, Integrated & Distributed Forces,
Operational Endurance, Sensing & Sense-Making, and Scalable Lethality.
FY 2020 Base Plans:
Expand operational experimentation efforts through the creation and maintenance of an Experimentation and
Analysis Opportunities catalog for use by the Naval Research Enterprise (NRE) in order to develop a prioritized
list of concept investigations that will result in operational experimentation in the form of tests, demonstrations,
and large and small scale experimentation that will address emerging operational needs.  Early Technology
Readiness Level concept investigations with Fleet and Force input will be conducted to establish concept

18.731 20.602 20.608 0.000 20.608
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 4 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

potential, and inform NRE investment decisions.  Additionally, experimentation will be used as an excursion to
address additional warfighter needs or mitigate capability delivery risk.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020
Title: OPERATIONS ANALYSIS
Description: The objective of this project is to provide operational analysis through studies, analyses, gaming
and experimentation to identify Navy and Marine Corps capability needs that can be addressed with S&T
solutions.  The effort includes core analysis of S&T programs, military utility/capability gaps analyses, war
gaming, structured experimentation events, the articulation of the results of that analysis and war gaming, and
the development of innovation strategies and messages resulting from these analyses.

FY 2019 Plans:
Conduct war games, Technology Innovation Games and technology analysis efforts to inform ONR S&T
initiatives in such areas as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance,
Sensing & Sense-Making, and Scalable Lethality.
FY 2020 Base Plans:
Conduct warfighter workshops to discover new concepts and issues and identify new focus areas for S&T
development guided by the warfighter.  Additionally, conduct Concept of Employment Development to explore
existing or new S&T into training or exercises to improve effectiveness.  Also conduct Concept of Operations
development to explore how operational objectives or capabilities can be met with existing or new S&T.
Additionally, work with the Navy Warfare Development Command in order to conduct Technology Innovation
Games that help inform Science and Technology program capabilities.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

2.017 2.216 2.204 0.000 2.204

Title: SWAMPWORKS 21.541 22.383 22.430 0.000 22.430
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 5 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Description: The objective of this portfolio is to explore and develop high-risk technologies and concepts that
advance naval warfighters capabilities. Short studies can be performed to examine the maturity and potential
efficacy of a proposed technology before making substantial investments.  The program has substantial
programmatic flexibility and is not limited to any set of technology areas.  Ultimately, the goal is to provide
a dramatic improvement for the warfighter.  Some of these technologies may become part of a follow-on
technology development, may end up in the hands of the warfighter for Fleet/Force experimentation, or may
culminate in a significant Fleet/Force exercise that demonstrates capability that transitions into the Acquisition
Program of Record (POR).

FY 2019 Plans:
Continue projects in response to the Chief of Naval Research and the Chief of Naval Operations priorities as well
as
technologies of interest for the Pacific Area of Responsibility (AOR).
The SwampWorks portfolio explores high-risk, disruptive, and innovative technologies and concepts, and
provides a venue to develop innovative technologies. All SwampWorks activities are targeted towards advancing
the capabilities of naval warfighters. Because of the portfolio's high-risk nature. While the portfolio is open to a
wide variety of technology areas, some focus is applied to areas such as initiatives in such areas as Augmented
Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable
Lethality. The balance of the S&T projects that will start in FY19 will be identified during FY19 as the needs of
the warfighters, for investments in this portfolio, evolve or change.
FY 2020 Base Plans:
The balance of the S&T projects that will start in FY20 will be identified during FY20 as the needs of the
warfighters, for investments in this portfolio, evolve or change.  SwampWorks projects will be based on input
from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands,
OPNAV and Headquarters Marine Corps) and will be designed to exploit breakthroughs in science and
technology in order to deliver maximum warfighting benefit to our sailors and marines.  SwampWorks projects
will be aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities
from discovery to deployment across the warfighting domains.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 6 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

There is no significant change from FY 2019 to FY 2020.
Title: TECH SOLUTIONS
Description: TechSolutions develops rapid response Science and Technology (S&T) solutions to immediate
Fleet/Force needs identified by individual warfighters at the deckplate level.  Sailors, Marines and Science
Advisors submit their issues throughout the year via the TechSolutions website, email, phone, or chain of
command. Projects are initiated from such requests and are completed in approximately twelve months,
concluding with a prototype demonstration.

FY 2019 Plans:
This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter
needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines
need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can
achieve mission success and perform their duties better, faster, or easier by leveraging technology that has
recently been developed or is emergent.  Demonstrations will be conducted with warfighters at the conclusion of
developments to assess the utility of the technology and understand what steps remain to achieve transition.
FY 2020 Base Plans:
This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter
needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines
need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can
achieve mission success and perform their duties safer, more effectively and more efficiently by leveraging
technology that has recently been developed or is emergent.  Demonstrations will be conducted with warfighters
at the conclusion of developments to assess the utility of the technology and understand what steps remain to
achieve transition.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
There is no significant change from FY 2019 to FY 2020.

9.186 10.184 10.126 0.000 10.126

Title: PRECISION STRIKE TECHNOLOGY
Description: The efforts described in this Activity are based on investment directions as defined in the Naval
S&T Strategic Plan approved by the Science & Technology Corporate Board of 20 January 2015. This strategy

12.392 10.500 12.371 0.000 12.371
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 7 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research
Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval
Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential
science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.
The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the
complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

FY 2019 Plans:
Conduct kill-chain studies to identify and recommend engineering trades to enable weapon system
interoperability and data fusion alternatives. These studies assess engineering feasibility of various kill-chain
options and assess the capability provided.
FY 2020 Base Plans:
Efforts in this area support Naval Precision Strike Operations, providing the Navy capability to quickly locate,
target, and strike critical targets. Ongoing efforts include conducting kill-chain studies to identify and recommend
engineering trades to enable weapon system interoperability and data fusion alternatives. These studies assess
engineering feasibility of various kill-chain options and assess the capability provided.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 to FY 2020 increase supports additional investment in research of weapon system interoperability and
data fusion alternatives for naval precision strike capabilities.

Accomplishments/Planned Programs Subtotals 63.867 65.885 67.739 0.000 67.739

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
Not applicable.
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PE 0603758N: Navy Warfighting Exp & Demo UNCLASSIFIED
Navy Page 8 of 8 R-1 Line #25

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603758N / Navy Warfighting Exp &
Demo

Project (Number/Name)
2918 / Navy Warfighting Experiments and
Demo

E. Performance Metrics
Overall metric goals are to transition the 6.3 advanced technology projects into acquisition programs of record, demonstrate successful technologies to enable new
operational concepts, and enable the production of technology products such as proofs of concept and manufacturing packages. The performance of the work funded in
this PE is reviewed at several levels to ensure that the investment is relevant and productive.  At the macroscopic level, the investment is coordinated with Navy Warfare
Development Command and Commander, Fleet Forces Command to address the goals and objectives identified for sea trials and Limited Objective Experiments
(LOEs).  At the microscopic level, the work funded in this PE is reviewed periodically by the Program Manager to ensure the investment is meeting the goals defined for
each project. This review includes feedback collected from the warfighter community on all sea trials and LOEs to support the Program Manager's assessment of the
value and relevance of each investment. Furthermore, the entire program is reviewed yearly by the Chief of Naval Research.
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 1 of 7 R-1 Line #26

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary Warfare Advanced Technology

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 14.826 39.672 13.335 -   13.335 1.948 1.987 2.027 2.068 Continuing Continuing

2917: Shallow Water MCM
Demos

0.000 14.826 13.172 13.335 -   13.335 1.948 1.987 2.027 2.068 Continuing Continuing

9999: Congressional Adds 0.000 0.000 26.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 26.500

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate
Board and investment directions as defined by Department of Defense (DoD) Directive 5160.62 "Single Manager Responsibility for Military Explosive Ordnance Disposal
Technology and Training (EODT&T)" and approved by the DoD Explosive Ordnance Disposal (EOD) Program Board (Sep 2012).  This strategy is based on needs
and capabilities from Navy and Marine Corps guidance, input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant
commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). The strategy is also based on the unique needs and capabilities identified by the
Joint Requirements Oversight Council (JROC) and the DoD EOD Program Board. It provides the vision and key objectives for the essential science and technology
efforts that will enable the continued supremacy of U.S. Naval and Joint EOD forces in the 21st century.  The strategy focuses and aligns Naval S&T with Naval
missions, DoD EOD S&T with Joint EOD missions and future capability needs that address the complex challenges presented by both rising peer competitors and
irregular/asymmetric warfare.

This PE primarily develops and demonstrates prototype Mine Countermeasures (MCM), Expeditionary Warfare and Joint EOD system components that support
capabilities enabling Naval and Joint EOD Forces to influence operations ashore.  Adversarial nations have the capability to procure, stockpile and rapidly deploy all
types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop
or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces.  Real
world operations have demonstrated the requirement to quickly counter the mine threat.  Current operations have also demonstrated the requirement to quickly counter
the threat from explosive hazards and IEDs during DoD operations.  Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the
inland objective.  Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose
of a broad spectrum of explosive hazards including unexploded ordnance and IEDs.  This program supports the advanced development and integration of sensors,
processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. It supports the advanced development and integration of sensors
and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other
explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports the MCM-
related FNC Enabling Capabilities (ECs).  Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required
by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 2 of 7 R-1 Line #26

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary Warfare Advanced Technology

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 15.164 0.000 0.000 -   0.000
Current President's Budget 14.826 39.672 13.335 -   13.335
Total Adjustments -0.338 39.672 13.335 -   13.335

• Congressional General Reductions -   -  
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   39.672
• Congressional Directed Transfers -   -  
• Reprogrammings -   -  
• SBIR/STTR Transfer -0.339 0.000
• Program Adjustments 0.000 0.000 13.335 -   13.335
• Rate/Misc Adjustments 0.001 0.000 0.000 -   0.000

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Sensor for Maritime Capabilities Demonstration 0.000 23.500
Congressional Add: Additive Manufacturing 0.000 3.000

Congressional Add Subtotals for Project: 9999 0.000 26.500

Congressional Add Totals for all Projects 0.000 26.500

Change Summary Explanation
Program change reflects original PE structure being retained
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 3 of 7 R-1 Line #26

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary
Warfare Advanced Technology

Project (Number/Name)
2917 / Shallow Water MCM Demos

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2917: Shallow Water MCM
Demos

0.000 14.826 13.172 13.335 -   13.335 1.948 1.987 2.027 2.068 Continuing Continuing

A. Mission Description and Budget Item Justification
This Program Element (PE) develops and demonstrates prototype technology for Mine Countermeasures (MCM), US Naval sea mining, and Expeditionary Warfare and
Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore. Adversarial nations have the capability
to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the
littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices
(IEDs) for the purpose of targeting Joint Forces. Real world operations have demonstrated the requirement to quickly counter the mine threat. Current operations have
also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations. Advanced technologies must rapidly detect
and neutralize all mine types, from deep water to the inland objective. Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose,
render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs. This program supports the
advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities.

This PE supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in
dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other
explosive hazards, and enhanced access to IEDs.  It supports advanced development for battlespace shaping weapons including advanced undersea weapons.  It
supports the MCM related FNC Enabling Capabilities (ECs). Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational
capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Joint EOD Demos
Description: This activity focuses on developing and demonstrating technologies to support a standoff or
remote capability for detection and location, diagnosis, render safe, neutralization and enhanced access. Efforts
include: electromagnetic, electro-optical, and acoustic sensors and systems for detection of explosive threat
components including explosives, device housings/containers, and triggering mechanisms, standoff identification
and confirmation of trace explosives, fusion of multi-sensor input for high confidence detection and diagnosis
of buried threats, highly dexterous manipulators and imitative controllers for lightweight, efficient (strength/
weight ratio) dual manipulator systems integrated onto EOD robots for enhanced access, enhanced robotic
autonomy to support EOD missions, data compression and visualization techniques to support precise render

1.819 1.984 1.946 0.000 1.946
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 4 of 7 R-1 Line #26

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary
Warfare Advanced Technology

Project (Number/Name)
2917 / Shallow Water MCM Demos

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

safe and neutralization, and neutralization devices containing reactive materials to neutralize devices with low
collateral damage. This S&T investment supports the Joint Requirements Oversight Council (JROC) and DoD
EOD Program Board validated requirements for Joint EOD missions. This S&T investment provides critical S&T
transitions to acquisition programs. This investment in Joint EOD S&T is reported annually to the DoD EOD
Program Board. This S&T investment is documented in the DoD EOD Applied Research Program Plan which is
reviewed and approved annually by the DoD EOD Program Board.

FY 2019 Plans:
Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for
buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection
and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and
demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual
manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization
missions, Resonance Raman (single or dual wavelength) detector for standoff detection, and excavation tools
and techniques for precision recovery and diagnosis of buried objects.  Initiate development and demonstration
of technologies for low-observability underwater ordnance neutralization.
FY 2020 Base Plans:
Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for
buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection
and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and
demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual
manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization
missions, technologies for low-observable underwater ordnance neutralization and technologies for the
inspection of underwater explosive threats.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
No significant change between FY 2019 and FY 2020
Title: Mine Technology
Description: This activity focuses on developing and demonstrating technology to support on-demand
battlespace shaping through advanced undersea weapons.  Efforts include command & control (C2), remote

13.007 11.188 11.389 0.000 11.389
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 5 of 7 R-1 Line #26

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary
Warfare Advanced Technology

Project (Number/Name)
2917 / Shallow Water MCM Demos

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

control, advanced sensing technologies, compatibility with unmanned delivery options, detection & classification,
and targeting solutions. The program, Modular Undersea Effector System (MUSE), is a limited duration effort for
advanced mining and responds to recent request for capability from the fleet.

FY 2019 Plans:
Conduct advanced technology development and demonstration in advanced mining concepts including
remote control, advanced sensing, command and control (C2), and more discriminative targeting solutions.
Efforts in this thrust include prototyping advanced sensors and sensor configuration technologies for improved
discrimination as well as communications, command, and control technologies.  Initiate prototyping and
demonstration for next-generation target detection devices.

Funding supports JEON PC-0012 Advanced Maritime Mining Capability.
FY 2020 Base Plans:
Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and
scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for
detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this
thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for
improved discrimination as well as communications, command, and control technologies. Continue prototyping
and demonstration for next-generation target detection devices and mine effects.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
No significant change between FY 2019 and FY 2020

Accomplishments/Planned Programs Subtotals 14.826 13.172 13.335 0.000 13.335

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary
Warfare Advanced Technology

Project (Number/Name)
2917 / Shallow Water MCM Demos

E. Performance Metrics
The overall metrics of this advanced technology program are the development of technologies supporting the Mine and Expeditionary Warfare challenges of reducing
the MCM tactical timeline from months to days and eliminating the need for Navy divers and manned equipment to enter minefields.  Another important metric is
the scheduled transition of 6.3 advanced technology projects from the FNCs program into Navy and Marine Corps acquisition programs at agreed upon Technology
Readiness Levels.  Technology-specific metrics include: Mine warfare data fusion capabilities yielding a 10%-25% reduction in time and risk to mine hunting activities;
Mine hunting sensors - Probability of Detection = 95%, Probability of Identification of Proud Mines = 90%, Probability of Classification of Buried Mines = 80%; Unmanned
Systems for MCM sized for inclusion in the Littoral Combat Ship Mine Warfare Mission Package; MCM sensors sized, packaged and capable of 12 hour missions with a
search rate greater than .05 square nautical mines per hour; Mine sweeping: Modular magnetic and acoustic influence sweeping systems packaged for deployment from
Unmanned Surface Vehicles; Minesweeping single sortie coverage > 9.4 square nautical miles at 20 nautical miles per hour during a 4 hour mission up to Sea State 3;
Surface-laid mine and obstacle breaching capability > 90% in the Beach Zone (BZ) using unitary warheads, and > 80% in the Surf Zone (SZ).
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PE 0603782N: Mine and Expeditionary Warfare Advanced ... UNCLASSIFIED
Navy Page 7 of 7 R-1 Line #26

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603782N / Mine and Expeditionary
Warfare Advanced Technology

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 0.000 26.500 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 26.500

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Sensor for Maritime Capabilities Demonstration
FY 2018 Accomplishments: N/A
FY 2019 Plans: Development of an airborne, multi-spectral sensor to demonstrate potential for
long range detection, increased persistence, and ability to operate on
different ISR platforms.

0.000 23.500

Congressional Add: Additive Manufacturing
FY 2018 Accomplishments: N/A
FY 2019 Plans: Development of new advanced manufacturing technologies, such as additive manufacturing,
friction stir welding and surface processing, and laser thermal and mechanical surface treatments to improve
performance, increase reliability, and reduce costs for small turbojet and turbofans engines.

0.000 3.000

Congressional Adds Subtotals 0.000 26.500

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
Navy Page 1 of 22 R-1 Line #27

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval Prototypes (INP) Adv Tech Dev

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

Total Program Element 0.000 246.609 202.394 133.303 -   133.303 141.948 134.163 126.888 126.696 Continuing Continuing

2480: SSL-TM 0.000 0.000 0.000 8.000 -   8.000 0.000 0.000 0.000 0.000 0.000 8.000

2481: EMRG 0.000 0.000 0.000 7.368 -   7.368 9.500 0.000 0.000 0.000 0.000 16.868

2958: Cyberspace Activities 0.000 0.000 0.000 14.498 -   14.498 16.489 15.939 0.000 0.000 0.000 46.926

3400: Innovative Naval
Prototypes (INP) Adv Tech Dev

0.000 203.926 161.394 103.437 -   103.437 115.959 118.224 126.888 126.696 Continuing Continuing

9999: Congressional Adds 0.000 42.683 41.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 83.683

Note
In FY 2020, three new stand alone project units were created for three INP major focus areas to better consolidate and coordinate the acceleration of these efforts. The
three project units are: 2480 Solid State Laser Technology Maturation (SSL TM), 2481 the Electro-Magnetic Railgun, and 2958 Cyberspace Activities.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 3400 to consolidate and coordinate the acceleration of AI investments.

A. Mission Description and Budget Item Justification
The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the Innovative Naval Prototypes (INP) Program.
These investments represent game changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would
dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.

The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future. The goal of these
investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented
if an acquisition program were to be modified or established to support further development.  These technology investments are selected by a process that involves
senior leadership in the Department of the Navy.

Developing INPs requires the development of subsystems and components, and efforts to integrate these subsystems and components into system prototypes for
field experiments and tests in an appropriate environment. The efforts funded within this Program Element (PE) include concept and technology demonstrations
of components and subsystems, which may be form, fit and function prototypes or scaled models that serve the same demonstration purpose.  The goal of these
development efforts is to prove the technological feasibility and assessment of subsystem and component operability and producibility rather than the development of
hardware for service use.  By demonstrating the general military utility and direct relevance to identified military needs, the technology becomes available for transition
and further development within an emerging or new Program of Record.  INP investments do not necessarily lead to subsequent development or procurement phases,
but they do have the goal of moving out of Science and Technology (S&T) and into the acquisition process within the Future Years Defense Program (FYDP).
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PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
Navy Page 2 of 22 R-1 Line #27

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval Prototypes (INP) Adv Tech Dev

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.  Because to the nature of these projects
described, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be
provided separately to the Congressional oversight committees.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 108.285 161.859 86.898 -   86.898
Current President's Budget 246.609 202.394 133.303 -   133.303
Total Adjustments 138.324 40.535 46.405 -   46.405

• Congressional General Reductions -   -0.465
• Congressional Directed Reductions -   -  
• Congressional Rescissions -   -  
• Congressional Adds -   41.000
• Congressional Directed Transfers -   -  
• Reprogrammings 99.195 0.000
• SBIR/STTR Transfer -4.917 0.000
• Program Adjustments 0.000 0.000 45.941 -   45.941
• Rate/Misc Adjustments 0.000 0.000 0.464 -   0.464
• Congressional General Reductions
Adjustments

-0.154 -   -   -   -  

• Congressional Add Adjustments 44.200 -   -   -   -  

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: 9999: Congressional Adds

Congressional Add: Program Increase 23.176 0.000
Congressional Add: Solid State Laser Technology Maturation 7.919 0.000
Congressional Add: Ruggedized High Energy Laser 11.588 0.000
Congressional Add: Electromagnetic Railgun 0.000 10.000
Congressional Add: Railgun with Hypervelocity Projectile 0.000 31.000

Congressional Add Subtotals for Project: 9999 42.683 41.000

Congressional Add Totals for all Projects 42.683 41.000
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PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
Navy Page 3 of 22 R-1 Line #27

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319: Research, Development, Test & Evaluation, Navy / BA 3: Advanced
Technology Development (ATD)

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval Prototypes (INP) Adv Tech Dev

Change Summary Explanation
Program changes for the FY 2020 President's Budget (PB) as compared to the FY 2019 PB 2020 baseline includes funds programmed for the HELCAP High
Energy Laser Counter Anti-Ship Cruise Missile (ASCM) program. Additionally, in compliance with the Defense Planning Guidance (DPG) to increase Science and
Technology funding to minimum levels, funding is programmed for ELEKTRA Non-Kinetic and EMW Capability; MINERVA - Air Enhanced Warfighter Decision
Superiority Capability; Super Swarm; Advanced Long Range Targeting (ALRT); and additional funding for the High-power Joint Electromagnetic Non-Kinetic
Strike (HIJENKS) programs.

Schedule: Not applicable.
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PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2480 / SSL-TM

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2480: SSL-TM 0.000 0.000 0.000 8.000 -   8.000 0.000 0.000 0.000 0.000 0.000 8.000

Note
Solid State Laser Technology Maturation (SSL TM) plans and associated resources are realigned from Project 3400 in PE 0603801N into this new Project 2480 within
PE 0603801N effective FY 2020.

A. Mission Description and Budget Item Justification
Solid State Laser Technology Maturation (SSL TM) is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval
Prototypes (INP) family of RDT&E programs. SSL-TM will develop a maritime laser weapons system prototype and test it on a representative test platform for a naval
surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype.
This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and
Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test
platform for a naval surface combatant.

Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing Innovative
Naval Prototype technologies from a Technology Readiness Level
(TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within the INP portfolio,  requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated
in a relevant environment to prove the feasibility of the new
technological capability. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these
new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities
into the warfighting systems of the future.  Project 2480 SSL-TM contains the resources and associated program justification for the Directed Energy/Electric Weapons
capability oriented Solid State Laser Technology Maturation (SSL TM) INP program.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.
Specific information on each project and activity will be provided separately to the Congressional oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Solid State Laser Technology Maturation (SSL TM)
Description: SSL-TM is a multi-year effort to develop a maritime laser weapons system prototype and test it
on a representative test platform for a naval surface combatant, and conduct the required laser weapon system
engineering, design, integration and testing necessary to have a testable, experimental prototype. This system
will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV)

0.000 0.000 8.000 0.000 8.000

Volume 1 - 364

 

 

 

 



UNCLASSIFIED

PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2480 / SSL-TM

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be
conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a
naval surface combatant.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
At-sea testing and experimentation will be conducted with full laser weapon system demonstrator (i.e. prototype)
on  an active duty navy surface combat ship.  During this period the technical performance will be evaluated in
various atmospheric and sea state conductions while  conducting operational missions and exercises. Lessons
learned from operations and maintenance will be documented to inform development of future laser weapons
systems development efforts.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19-FY20 Solid State Laser Technology Maturation (SSL TM) plans and associated resources are
realigned from Project 3400 in PE 0603801N into this new Project 2480 within PE 0603801N effective FY 2020.
Increase funding was provided in FY20 to further testing and experimentation in order to complete the S&T
development and transition as planned.

Accomplishments/Planned Programs Subtotals 0.000 0.000 8.000 0.000 8.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research
(ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2480 / SSL-TM

developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level,
each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and
development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2481 / EMRG

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2481: EMRG 0.000 0.000 0.000 7.368 -   7.368 9.500 0.000 0.000 0.000 0.000 16.868

Note
Electro-Magnetic Railgun (EMRG) plans and associated resources are realigned from Project Unit 3400 in PE 0603801N into this new Project Unit 2481 effective FY
2020.

A. Mission Description and Budget Item Justification
Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical
propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems
and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased
velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP
investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL)
of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are
demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present
the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions
as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically
addresses Advanced Technology Development in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP
effort.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on
each project will be provided separately to the Congressional oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Electro-Magnetic Railgun (EMRG)
Description: The Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of
launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort
will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun
(EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity
and improved operational economy to fleet operations at sea. With its increased velocity and extended range,

0.000 0.000 7.368 0.000 7.368
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PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2481 / EMRG

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and
naval surface fire support.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
Design, fabricate and integrate Electro Magnetic (EM) railgun subsystems and components into a system
prototype including fully trainable, elevatable mount capable of rep-rate operations. Continue developing and
testing prototype rep-rate railgun launcher that is suitable for installation in a prototype railgun gun mount.
Conduct system level assessments of a Railgun Weapon System that is capable of closing the fire control loop.
Demonstrate integration and use of Hyper Velocity Projectile (HVP) in a fixed elevation Railgun located at White
Sands Missile Range. Conduct preliminary prototype system tests and demonstrations to prove the technological
feasibility of the EMRG capability and assess sub-system and component operability under stressing rep-rate
conditions. Develop next generation pulsed power (NGPP) system performance specifications for shipboard
applications. Perform full-scale testing of long-life railgun launcher material solutions inserted in laboratory
launchers. Design, build, test, and evaluate iterative electromagnetic railgun composite launcher prototypes to
demonstrate the technological feasibility, performance, multi-shot life, and suitable firing rate of the system.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The increase in FY 2020 is due to the realignment of the Electro-Magnetic Railgun (EMRG) effort from Project
Unit 3400 in PE 0603801N into this new Project Unit 2481.

Accomplishments/Planned Programs Subtotals 0.000 0.000 7.368 0.000 7.368

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A
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E. Performance Metrics
In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research
(ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being
developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level,
each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and
development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

2958: Cyberspace Activities 0.000 0.000 0.000 14.498 -   14.498 16.489 15.939 0.000 0.000 0.000 46.926

Note
Project 2958 was established separately in this PE beginning in FY 2020 to better isolate and identify Innovative Naval Prototype (INP) efforts addressing Cyberspace
INP advanced technology development.

A. Mission Description and Budget Item Justification
This Project contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.
Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors
seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies
developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring
that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action
based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and
platforms through enhanced cyber security/protection.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Cyber
Description: This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype
(INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing
in advanced technologies that will challenge our advantages in the critical information domain.  Nation states
and non-state actors seek to degrade our command and control capabilities, networks and computer systems.
Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable
the warfighter to take immediate, appropriate action at any time against any desired adversary, target or
network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open
information sources have, at all times, optimized the possible courses of action based on commander's
guidance.  Technologies within this activity will foster operational endurance and enable sustained operations
and resiliency for warfighters and platforms through enhanced cyber security/protection.

FY 2019 Plans:
N/A
FY 2020 Base Plans:

0.000 0.000 14.498 0.000 14.498

Volume 1 - 370

 

 

 

 



UNCLASSIFIED

PE 0603801N: (U) Innovative Naval Prototypes (INP) Ad... UNCLASSIFIED
Navy Page 11 of 22 R-1 Line #27

Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
2958 / Cyberspace Activities

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Conduct Advanced Technology Development of tools and techniques to achieve an automated, systematic
reduction of any computing system's attack surface across all its layers of computing.  Continue development
and demonstration of tools and techniques enabling powerful tailoring of an end-system computing environment
to match the needs of deployed applications and users, removing software bloat and unused features, resulting
in significantly reduced cyber attack surface for both known and unknown vulnerabilities.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The effort was moved from the Cyber R-2 Activity in Project 3400 Innovative Naval Prototypes(INP) Advanced
Technology Development and placed into this separate Project 2958 for FY20. The $1.8 million increase from
the FY19
Cyber R-2 Activity ($12.656 million) in Project 3400 to $14.498 million here in FY20 is due to Advanced
Technology Development associated with the planned third phase of the TPCP project, which covers efforts
to develop tools and techniques for automatically customizing a range of standard communications protocols
used in closed shipboard environments, tailoring end-system network stacks to match the needs of deployed
applications.  Addressing this
computing layer is essential for achieving total protection of Navy cyber infrastructure and drastically reducing
attack surface.

Accomplishments/Planned Programs Subtotals 0.000 0.000 14.498 0.000 14.498

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research
(ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being
developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level,
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each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and
development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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3400 / Innovative Naval Prototypes (INP)
Adv Tech Dev

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

3400: Innovative Naval
Prototypes (INP) Adv Tech Dev

0.000 203.926 161.394 103.437 -   103.437 115.959 118.224 126.888 126.696 Continuing Continuing

Note
Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from
Project Unit 3400 to Project Unit 2481 within PE 0603801N.

A. Mission Description and Budget Item Justification
Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies
from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within this program, requiring both Budget Activity (BA) 2
and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through
the selection of new INPs and LA-Tech investments as existing ones are completed. Successful experimentations and demonstrations are intended to present the
Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the
path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs and LA-Tech investments have been collectively grouped
into R2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber and Undersea
Warfare.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.
Specific information on each project will be provided separately to the Congressional oversight committees.

B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Title: Cyber
Description: This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype
(INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing
in advanced technologies that will challenge our advantages in the critical information domain.  Nation states
and non-state actors seek to degrade our command and control capabilities, networks and computer systems.
Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable
the warfighter to take immediate, appropriate action at any time against any desired adversary, target or
network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open
information sources have, at all times, optimized the possible courses of action based on commander's

5.066 12.656 0.000 0.000 0.000
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

guidance.  Technologies within this activity will foster operational endurance and enable sustained operations
and resiliency for warfighters and platforms through enhanced cyber security/protection.

FY 2019 Plans:
Continue developing the Technology to support enhanced Fleet/Force cyber protection and mitigation. Continue
the Advanced Technology Development effort to develop resilient cybersecurity tools that will enable our
warfighting platforms to fight through current and future cyber intrusions.
FY 2020 Base Plans:
N/A
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19 to FY20 decrease is due to the movement of this effort into Project 2958 Cyberspace Activities in this
PE.
Title: Directed Energy / Electric Weapons
Description: This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype
(INP) investments that are developing new technologies for directed energy and electric weapons. Future
adversaries will seek to neutralize U.S. conventional advantages by capitalizing on asymmetric capabilities
that incorporate mobility, range, speed and deception. Naval platforms will be on the front line of our national
integrated defensive capabilities to defeat these emerging threats that are proliferating. At the same time,
the fleet/force must be able to effectively strike targets with survivable, scalable and cost-effective weapons
that have sufficient range, speed and accuracy to complete a variety of missions while reducing risk to our
warfighters and without creating unnecessary collateral damage or loss of life. Technologies within this activity
will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and non-kinetic systems
for offensive of defensive purposes.

FY 2019 Plans:
Continue Advanced Technology Development and studies focused on marinizing an operational laser weapon
system, expanded efforts supporting and conducting sea-based developmental testing, and research supporting
future systems integration of surface ship laser weapons.

133.558 98.463 37.225 0.000 37.225
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B. Accomplishments/Planned Programs ($ in Millions)
FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

Initiate Advanced Technology Development efforts to evaluate the potential performance of an alternative laser
source for future Surface Navy Laser Weapons System increments.

Continue conducting Advanced Technology Development addressing the unique technical challenges inherent in
the construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of launching
long range projectiles repeatedly.

Continue Advanced Technology Development efforts to develop a radio frequency effects payload (a joint USAF/
USN project) with scalable electromagnetic effects.
FY 2020 Base Plans:
Develop technology for High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP) by
conducting development, experimentation, and demonstration of critical technologies to defeat crossing Anti-
Ship Cruise Missiles (ASCM). This Applied Technology Development effort will include the following activities:
assess development requirements including ASCM lethality and engagement parametric analysis, atmospheric
propagation characterization, and beam control; design and fabricate a beam control testbed; and perform
laser/materiel component interaction testing.  HELCAP activities being conducted with 6.3 funds in this PE
are focused on the assessment, development, and experimentation associated with lethality, advanced beam
control, and laser sources. Related HELCAP project plans in PE 0603925N Directed Energy and Electric
Weapon System Project 2731 include technology integration to support automated laser weapon control in
integrated detect to defeat demonstrations.

Continue Advanced Technology Development efforts associated with a Radio Frequency (RF) effects payload (a
joint USAF/USN project) that has scalable electromagnetic effects.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19 to FY20 decrease is due to the completion in FY19 of BA3 development associated with the
Ruggedized High Energy Laser (RHEL) Phase I project and the realignment of the Electro-Magnetic Railgun
(EMRG) high-power, kinetic energy weapon prototype effort and the Solid State Laser Technology Maturation
(SSL-TM) effort from this Project to Projects 2480 (SSL-TM) and 2481 (EMRG) in this same PE. While funds
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FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
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decreased for the overall R-2 Activity, resources were provided to continue development of technology for High
Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP), previously known as RHEL PH II,
and increase funding for HIJENKS.
Title: Electromagnetic Maneuver Warfare
Description: This R-2 Activity contains all 6.3 Innovative Naval Prototype (INP) investments that are developing
new technologies for Electromagnetic Maneuver Warfare (EMW). The electromagnetic spectrum is a key
operational maneuver space enabled by continuous, real-time awareness of all spectrum activity. This R-2
Activity supports spectrum dominance which included efforts that focus on communications, surveillance,
Electronic Warfare (EW) and electronics to understand and shape the battle space. The ability to assure
access to the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor
engagement. Technologies within this activity will provide for integrated and distributed forces capable of
dynamic synchronized actions through interoperable forces by incorporation of autonomous/disaggregated
systems to increase flexibility and reach within the electromagnetic spectrum.

FY 2019 Plans:
Continue Advanced Technology Development to develop technology which will enable a strike group to
work cooperatively in the Electromagnetic Spectrum (EMS) to optimize Electronic Warfare (EW), Information
Operations (IO), communications, and radar performance.
FY 2020 Base Plans:
Conduct Advanced Technology Development efforts, demonstrating continuous spectrum monitoring for real-
time prioritization and use of the electro-magnetic spectrum for shipboard systems and information operations,
electronic warfare, surface warfare, undersea warfare, and air warfare missions across the entire battlegroup in
a contested environment.  Conduct a final at-sea Flexible Distributed Array (FlexDAR) demonstration.

Conducts develop efforts of Advanced Long Range Targeting which directly accelerates and reduces risks to
multiple programs.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

16.286 16.046 18.666 0.000 18.666
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FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total

The increase from FY19 to FY20 is due to increased investment to develop efforts of Advanced Long Range
Targeting which directly accelerates and reduces risks to multiple programs.
Title: Undersea Warfare
Description: This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype
(INP) investments that are developing new technologies for Undersea Maneuver Warfare. This R-2 Activity
explores development of technologies to achieve and maintain undersea dominance in the areas of ASW and
mine warfare, and to improve environmental sensing capabilities which support the Undersea Warfare domain.
Technologies within this activity will dramatically improve sensing and sense-making, provide integrated and
distributed autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic
effects payloads.

FY 2019 Plans:
Complete Advanced Technology Development efforts to develop next generation ASW capability.
FY 2020 Base Plans:
Initiate Advanced Technology Development advanced technology development efforts associated with a mobile
sensing system that can be deployed anywhere in the Arctic via a sea ice-based buoy that enables the critical
infrastructure necessary to support persistent sensing at a lower cost that via manned platforms. This Arctic
Mobile Observing System (AMOS) will operate via a sea ice-based buoy that enables the critical infrastructure
necessary to support persistent sensing at a lower cost and with less risk than deploying manned platforms
in the Arctic. Activities include buoy node construction and testing, software development, vehicle acquisition,
and Arctic-hardening of sensors and platforms. The project includes domain-specific engineering development,
upgrading UUV platform designs for the Arctic environment, developing the power and communication buoy
node for the Arctic domain, incorporating mature and maturing UUV sensing capabilities into vehicles and
ensure suitability for Arctic operations. The project will also develop under-ice CONOPS for the autonomous
UUV network, building on capabilities developed under previous efforts for vehicle autonomy, re-charging,
sensing, communication, and Command, Control, Communication & Computers (C4I), and develop new
capabilities for operating under sea ice. A key thrust will be to enable an under-ice acoustic navigation system
for unmanned platforms, suitable for use in any GPS-denied operational area.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

12.736 1.486 4.871 0.000 4.871
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FY 2018 FY 2019
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FY 2020
OCO
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The FY19 to FY20 increase is due to the initiation of Advanced Technology Development efforts for a mobile
sensing system.
Title: Unmanned and Autonomous Systems
Description: This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype
(INP) investments that are developing new technologies for Unmanned and Autonomous Systems. Increased
proliferation of inexpensive lethal threats targeting individual warfighters and high-value assets, combined
with continued rapid advances in computing, power and energy, robotics, sensors and position guidance
technologies, drives the requirement to augment expensive manned systems with less expensive, unmanned,
fully autonomous systems that can operate in all domains. Technologies within this activity will provide integrated
and distributed, autonomous and disaggregated systems to increase flexibility, reach, and heterogeneous
swarms.

FY 2019 Plans:
Continue Advanced Technology Development of autonomous payloads for large and extra-large unmanned
undersea vehicles.

Continue Advanced Technology Development of autonomy algorithms, the command and control architecture
needed for swarm control (a flying ad-hoc network), effects payloads and sensing modalities.

Continue Advanced Technology Development and integration of autonomy systems and various mission area
payloads onto unmanned surface vehicles.
FY 2020 Base Plans:
Conduct Advanced Technology Development efforts associated with:

- the development of autonomous payloads for extra-large unmanned undersea vehicles and complete first
CLAWS autonomy/payload demo;

- a robust, scalable, flexible, multi-functional swarming unmanned UxS vehicle systems providing cross-domain
capability, human-swarm interdependence/interaction that is employable from surface, sub-surface, airborne,
and ground manned and unmanned systems;

36.280 32.743 26.729 0.000 26.729
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FY 2020
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- a long endurance, unmanned surface vehicle with medium displacement that can be autonomously controlled
in high sea states with a demonstrated multi-mission/multi-payload capability, including support for the Sea
Hunter 2 builder's trial.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:
The FY19 to FY20 decrease is due primarily to the planned ramp down of Advanced Technology Development
efforts associated with autonomy systems and various mission area payloads being developed for unmanned
surface vehicles.
Title: Artificial Intelligence
Description: This R-2 Activity contains aligned Advanced Technology Development Innovative Naval Prototype
(INP) investments that are accelerating development and deployment of new technologies using Artificial
Intelligence. These advanced technology development efforts, being conducted in collaboration with related
Applied Research investments in Program Element (PE) 0602792N INP, will create Artificial Intelligence
technology for predictive mission-focused analytics that autonomously gather, analyze, compile, interpret, and
visualize a fused tactical & national all source data picture to improve decision making speeds and establish a
distributed Artificial Intelligence capability that can function in a harsh and adversarial environment and is able to
determine an optimal response and react in real-time.

FY 2019 Plans:
N/A
FY 2020 Base Plans:
In collaboration with the applied research supporting this same INP research, actions are being taken to
rapidly mature the advanced technology development efforts required to demonstrate machine speed battle
management tools to support continuous analysis and planning at the operational and tactical levels, enabling
the dynamic synchronization of forces and actions across intelligence, surveillance and reconnaissance, and
combat systems.
FY 2020 OCO Plans:
N/A
FY 2019 to FY 2020 Increase/Decrease Statement:

0.000 0.000 15.946 0.000 15.946
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FY 2020
OCO

FY 2020
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The FY19 to FY20 increase is due to the initiation of this R-2 Activity for FY20. This project is being initiated in
response to the National Defense Strategy guidance for modernization of advanced autonomous systems. It
will enable a broad array of autonomous functions, such as machine-speed decision making in Electromagnetic
Warfare and Spectrum Management operations, through improvements in artificial intelligence.

Accomplishments/Planned Programs Subtotals 203.926 161.394 103.437 0.000 103.437

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research
(ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being
developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level,
each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and
development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
9999 / Congressional Adds

COST ($ in Millions) Prior
Years FY 2018 FY 2019

FY 2020
Base

FY 2020
OCO

FY 2020
Total FY 2021 FY 2022 FY 2023 FY 2024

Cost To
Complete

Total
Cost

9999: Congressional Adds 0.000 42.683 41.000 0.000 -   0.000 0.000 0.000 0.000 0.000 0.000 83.683

A. Mission Description and Budget Item Justification
Congressional Interest Items not included in other Projects.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
Congressional Add: Program Increase
FY 2018 Accomplishments: Supports slip ring testing, installation and operation of a Railgun test site at White
Sands Missile Range (WSMR), Hyper Velocity Projectile compatibility testing, and requirements work for an
articulating Railgun Mount. Specifically, funds planning, installation, and testing, including procurement of slugs,
of a single shot Railgun at WSMR.
FY 2019 Plans: N/A

23.176 0.000

Congressional Add: Solid State Laser Technology Maturation
FY 2018 Accomplishments: Development and integration of Laser Weapon Console, Hybrid Predictive
Avoidance and Safety Subsystem, Energy Storage Module, and Thermal Storage Module with Tactical Laser
Core Module; systems integration and test; planning and system modifications necessary for ship installation
and sea testing.
FY 2019 Plans: N/A

7.919 0.000

Congressional Add: Ruggedized High Energy Laser
FY 2018 Accomplishments: Conducted long lead procurement for the beam director required to support
integrated laser weapons system testing, mission analysis, lethality and defeat of anti-ship cruise missile threats.
FY 2019 Plans: N/A

11.588 0.000

Congressional Add: Electromagnetic Railgun
FY 2018 Accomplishments: N/A
FY 2019 Plans: These funds will advance development towards a tactical system with investment in the mount
and Next Generation Pulsed Power (NGPP) required for shipboard operation. Funding will advance mount

0.000 10.000
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Navy Date: March 2019
Appropriation/Budget Activity
1319 / 3

R-1 Program Element (Number/Name)
PE 0603801N / (U) Innovative Naval
Prototypes (INP) Adv Tech Dev

Project (Number/Name)
9999 / Congressional Adds

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019
development to meet specifications for future shipboard application and develop modular concepts for evaluation
and shipboard qualification testing.
Congressional Add: Railgun with Hypervelocity Projectile
FY 2018 Accomplishments: N/A
FY 2019 Plans: Funds will be used in the development of the tactical Railgun mount; development and testing
Hypervelocity Projectile (HVP) components and all up rounds in a Railgun launch; and to support simulated
operational scenarios to quantify the value of HVP fired from a Railgun.

0.000 31.000

Congressional Adds Subtotals 42.683 41.000

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
Congressional Interest Items not included in other Projects.
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		Navy • Budget Estimates FY 2020 • RDT&E Program

		Exhibit R-1D

		

		

				Cost ($ in Millions)

		Line#		Type		PE#		Project#		PE/Project/Accomplishments/Planned Programs Title		BA#		Description		Prior Years		FY 2018		FY 2019		FY 2020 Base		FY 2020 OCO		FY 2020 Total		FY 2021		FY 2022		FY 2023		FY 2024

		1		PE		0601103N				University Research Initiatives		01		This program includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that enables the U.S. Navy to maintain technological superiority and for the university research infrastructure to acquire the research instrumentation needed to maintain and improve the quality of university research important to the Navy. Multidisciplinary University Research Initiative (MURI) efforts involve teams of researchers investigating high priority topics and opportunities that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress and expedite transition of results into Naval applications. The Defense University Research Instrumentation Program (DURIP)  supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation program complements other Navy research programs by supporting the purchase of high cost research instrumentation that is necessary to carry out cutting-edge research. The program supports Presidential Early Career Awards for Scientists and Engineers (PECASE), single investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This program provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		137.515		161.433		116.850				116.850		116.816		119.141		121.595		124.040

		1		Project		0601103N		0000		University Research Initiatives		01		This project includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that are important for maintaining the technological superiority of the U.S. Navy, and for university research infrastructure to acquire instrumentation needed to maintain and improve the quality of university research important to the Navy. MURI efforts involve teams of researchers investigating high priority topics that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress, and expedite transition of results into Naval applications. The DURIP project supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation project complements other Navy research programs by supporting the purchase of high cost research
instrumentation that is necessary to carry out cutting-edge research. The PECASE project supports single-investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This project provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.		0.000		112.407		119.433		116.850				116.850		116.816		119.141		121.595		124.040

		1		A/PP		0601103N		0000		DEFENSE UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM (DURIP)		01						21.925		23.774		23.266		0.000		23.266								

		1		A/PP		0601103N		0000		MULTIDISCIPLINARY UNIVERSITY RESEARCH INITIATIVE (MURI)		01						82.224		86.706		84.823		0.000		84.823								

		1		A/PP		0601103N		0000		PRESIDENTIAL EARLY CAREER AWARDS (PECASE)		01						8.258		8.953		8.761		0.000		8.761								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		1		Project		0601103N		9999		Congressional Adds		01		Congressional Interest Items not included in other Projects.		0.000		25.108		42.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		1		CA		0601103N		9999		Aircraft Fleet Readiness and Sustainment		01						0.000		10.000														

		1		CA		0601103N		9999		Basic Research		01						0.000		10.000														

		1		CA		0601103N		9999		Biocoherent Energy		01						0.000		6.000														

		1		CA		0601103N		9999		Defense University Research Instrumentation Program		01						9.657		10.000														

		1		CA		0601103N		9999		Program Increase		01						9.657		0.000														

		1		CA		0601103N		9999		Radar Technology		01						5.794		6.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		2		PE		0601152N				In-House Lab Independent Res		01		This Program Element (PE) includes scientific study and experimentation directed toward increasing knowledge and understanding in national-security related aspects of physical, engineering, environmental, and life sciences, and is the core of Discovery and Invention. Basic research projects are developed, managed, and related to more advanced aspects of research in technology and capability-related 'thrusts' which are consolidated in thirteen Naval Research and Development Framework focus areas: Power and Energy; Operational Environments; Maritime Domain Awareness; Asymmetric and Irregular Warfare; Information, Analysis and Communication; Power Projection; Assure Access and Hold at Risk; Distributed Operations; Naval Warfighter Performance and Protection; Survivability and Self-Defense; Platform Mobility; Fleet/Force Sustainment; Affordability, Maintainability and Reliability.

The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

ILIR efforts are selected by Naval Warfare Centers/Lab Commanding Officers and Technical Directors near the start of each Fiscal Year through internal competition. Efforts typically last three years, and are generally designed to assess the promise of new lines of research. Successful efforts attract external, competitively awarded funding. Because the Warfare Centers and Labs encompass the full range of naval technology interests, the scope of ILIR topics roughly parallels that of PE 0601153N, Defense Research Science.

This PE sustains U.S. Naval Science and Technology (S&T) superiority by providing new technological concepts for the maintenance of Naval power and national security, by helping to avoid scientific surprise while exploiting scientific breakthroughs, and by providing options for new Future Naval Capabilities (FNCs). The research aligns to the Naval Research and Development Framework for long term Navy and Marine Corps improvements and is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command. It enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. The In-house Laboratory Independent Research (ILIR) program also adds increased emphasis to the revitalization of the scientist and engineer workforce component at the Navy's Warfare Centers and Laboratories by attracting superior candidates and retaining our best members through the provision of exciting and meaningful work.


Due to the number of efforts in PE 0601152N, the programs described herein are representative of the work included in this PE.		0.000		19.035		19.237		19.121				19.121		19.113		19.492		19.895		20.295

		2		Project		0601152N		0000		In-House Lab Independent Res		01		The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

This project sustains U.S. Naval S&T superiority, provides new technological concepts for the maintenance of naval power and national security, and mitigates scientific surprises, while exploiting scientific breakthroughs and providing options for new Future Naval Capabilities. It addresses the S&T research areas of the Naval Research and Development Framework for long term Navy and Marine Corps improvements. It is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command and enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities.		0.000		19.035		19.237		19.121				19.121		19.113		19.492		19.895		20.295

		2		A/PP		0601152N		0000		IN-HOUSE LABORATORY INDEPENDENT RESEARCH (ILIR)		01						16.523		16.690		16.588		0.000		16.588								

		2		A/PP		0601152N		0000		SCIENCE TECHNOLOGY ENGINEERING AND MATH (STEM) EFFORTS AT NAVY LABS		01						2.512		2.547		2.533		0.000		2.533								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		3		PE		0601153N				Defense Research Sciences		01		This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support (Education and Outreach).

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  

S&T investment in basic research also includes the National Naval Responsibilities (NNRs), fields upon which a wide range of fundamental Naval capabilities depend. There are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		448.084		499.102		470.007				470.007		472.158		483.223		492.588		502.242

		3		Project		0601153N		0000		Defense Research Sciences		01		This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support. Activities in this area also support maintenance of the Science and Engineering Workforce and STEM Education and Outreach.

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Science & Technology Strategy. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  


S&T investment in basic research also includes the National Naval Responsibilities (NNRs), S&T areas that are uniquely important to maintaining U.S. Naval superiority. With the designation in 2011 of Sea-Based Aviation as an NNR, there are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		448.084		458.602		470.007				470.007		472.158		483.223		492.588		502.242

		3		A/PP		0601153N		0000		AIR, GROUND AND SEA VEHICLES		01						55.882		57.754		56.469		0.000		56.469								

		3		A/PP		0601153N		0000		ATMOSPHERE AND SPACE SCIENCES		01						24.976		25.777		25.899		0.000		25.899								

		3		A/PP		0601153N		0000		BASIC RESEARCH CHALLENGE		01						20.918		22.059		0.000		0.000		0.000								

		3		A/PP		0601153N		0000		HUMAN SYSTEMS		01						15.153		16.486		18.563		0.000		18.563								

		3		A/PP		0601153N		0000		MATERIALS/PROCESSES		01						55.706		58.270		58.636		0.000		58.636								

		3		A/PP		0601153N		0000		MATHEMATICS, COMPUTER, & INFORMATION SCIENCES		01						44.376		45.870		62.032		0.000		62.032								

		3		A/PP		0601153N		0000		MEDICAL/BIOLOGY		01						18.624		19.601		19.707		0.000		19.707								

		3		A/PP		0601153N		0000		OCEAN SCIENCES		01						73.497		76.135		81.641		0.000		81.641								

		3		A/PP		0601153N		0000		SCIENCE ADDRESSING HYBRID THREATS		01						23.166		23.729		25.823		0.000		25.823								

		3		A/PP		0601153N		0000		SCIENCE AND ENGINEERING EDUCATION, CAREER DEVELOPMENT AND OUTREACH		01						48.639		44.229		49.014		0.000		49.014								

		3		A/PP		0601153N		0000		SENSORS, ELECTRONICS AND ELECTRONIC WARFARE (EW)		01						48.645		48.386		48.804		0.000		48.804								

		3		A/PP		0601153N		0000		WEAPONS		01						18.502		20.306		23.419		0.000		23.419								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		3		Project		0601153N		9999		Congressional Adds		01		Congressional Interest Items not included in other Projects.		0.000		0.000		40.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		3		CA		0601153N		9999		Basic Research		01						0.000		35.000														

		3		CA		0601153N		9999		Navy ROTC Cybersecurity Training Program		01						0.000		5.500														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		4		PE		0602114N				Power Proj Applied Research		02		The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE supports both advanced technology research and near to mid-term transition opportunities.  The advanced research focus is primarily on directed energy, high speed weapon propulsion, and electro-optic/infrared (EO/IR) sensor technologies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		23.028		27.643		18.546				18.546		19.583		23.743		25.048		29.341

		4		Project		0602114N		0000		Power Proj Applied Research		02		This project addresses the technology issues involving the Navy's capability to project naval power on the broad seas and in the littoral regions.		0.000		13.372		14.643		18.546				18.546		19.583		23.743		25.048		29.341

		4		A/PP		0602114N		0000		DIRECTED ENERGY		02						4.494		6.463		6.427		0.000		6.427								

		4		A/PP		0602114N		0000		HIGH SPEED PROPULSION AND ADVANCED WEAPON TECHNOLOGIES		02						4.649		3.878		7.774		0.000		7.774								

		4		A/PP		0602114N		0000		NAVIGATION, ELECTRO OPTIC/INFRARED (EO/IR), AND SENSOR TECHNOLOGIES		02						2.521		2.570		2.596		0.000		2.596								

		4		A/PP		0602114N		0000		STRIKE AND LITTORAL COMBAT TECHNOLOGIES		02						1.708		1.732		1.749		0.000		1.749								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		4		Project		0602114N		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		9.656		13.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		4		CA		0602114N		9999		Adaptive Optics		02						4.828		0.000														

		4		CA		0602114N		9999		Directed Energy		02						0.000		4.000														

		4		CA		0602114N		9999		High Performance Microwave for Counter-IED Research		02						4.828		9.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		5		PE		0602123N				Force Protection Applied Res		02		The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability.  This is accomplished by improvements in platform offensive performance, stealth, and self-defense.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		182.614		180.549		119.517				119.517		119.535		121.947		124.439		126.937

		5		Project		0602123N		0000		Force Protection Applied Res		02		This project addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability by virtue of improvements in platform offensive performance, stealth, and self-defense.		0.000		122.743		124.049		119.517				119.517		119.535		121.947		124.439		126.937

		5		A/PP		0602123N		0000		ADVANCED ENERGETICS		02						5.014		5.497		5.380		0.000		5.380								

		5		A/PP		0602123N		0000		AIRCRAFT TECHNOLOGY		02						38.127		35.419		35.882		0.000		35.882								

		5		A/PP		0602123N		0000		FLEET FORCE PROTECTION AND DEFENSE AGAINST UNDERSEA THREATS		02						3.480		5.775		5.834		0.000		5.834								

		5		A/PP		0602123N		0000		NAVAL RESEARCH ENTERPRISE		02						4.535		4.586		4.562		0.000		4.562								

		5		A/PP		0602123N		0000		SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)		02						71.587		72.772		67.859		0.000		67.859								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		5		Project		0602123N		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		59.871		56.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		5		CA		0602123N		9999		Advanced Energetics Research		02						0.000		7.500														

		5		CA		0602123N		9999		Advanced Hull Form Development and Demonstration		02						0.000		8.000														

		5		CA		0602123N		9999		Alternative Energy Research		02						24.142		28.000														

		5		CA		0602123N		9999		Battery Storage and Safety		02						4.828		0.000														

		5		CA		0602123N		9999		Hybrid Composite Structures Research for Enhanced Mobility		02						4.828		5.000														

		5		CA		0602123N		9999		Power Generation and Storage Research		02						0.000		5.000														

		5		CA		0602123N		9999		Program Increase		02						24.142		0.000														

		5		CA		0602123N		9999		Standoff Detection of Buried Hazards		02						1.931		3.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		6		PE		0602131M				Marine Corps Lndg Force Tech		02		This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, Expeditionary Forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Post limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects. Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		54.526		63.212		56.604				56.604		50.623		51.624		52.674		53.728

		6		Project		0602131M		2958		Cyberspace Activities		02		This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.		0.000		0.000		0.000		6.273				6.273		5.877		6.005		6.125		6.248

		6		A/PP		0602131M		2958		Expeditionary Cyber		02						0.000		0.000		6.273		0.000		6.273								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		6		Project		0602131M		3001		Marine Corps Landing Force Tech		02		This project funds applied research; technology assessment, road mapping, and concept development; and less technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new Science and Technology (S&T). This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.		0.000		52.595		56.212		50.331				50.331		44.746		45.619		46.549		47.480

		6		A/PP		0602131M		3001		COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)		02						4.219		4.430		4.750		0.000		4.750								

		6		A/PP		0602131M		3001		EXPEDITIONARY CYBER		02						6.690		3.574		0.000		0.000		0.000								

		6		A/PP		0602131M		3001		FIREPOWER		02						6.131		8.190		7.595		0.000		7.595								

		6		A/PP		0602131M		3001		FORCE PROTECTION		02						6.579		6.670		6.500		0.000		6.500								

		6		A/PP		0602131M		3001		FUTURE CONCEPTS, TECHNOLOGY ASSESSMENT, AND ROADMAPPING		02						1.355		1.593		1.434		0.000		1.434								

		6		A/PP		0602131M		3001		HUMAN PERFORMANCE, TRAINING AND EDUCATION		02						3.153		3.687		3.700		0.000		3.700								

		6		A/PP		0602131M		3001		INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)		02						6.553		6.969		6.276		0.000		6.276								

		6		A/PP		0602131M		3001		LOGISTICS		02						5.589		5.784		6.254		0.000		6.254								

		6		A/PP		0602131M		3001		MANEUVER		02						7.696		10.516		9.022		0.000		9.022								

		6		A/PP		0602131M		3001		USMC FNC TECHNOLOGY CANDIDATES		02						4.630		4.799		4.800		0.000		4.800								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		6		Project		0602131M		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		1.931		7.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		6		CA		0602131M		9999		Interdisciplinary Expeditionary Cybersecurity Research		02						0.000		5.000														

		6		CA		0602131M		9999		Marine Corps Asset Life-Cycle Management		02						0.000		2.000														

		6		CA		0602131M		9999		Program Increase		02						1.931		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		7		PE		0602235N				Common Picture Applied Research		02		The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		35.846		36.348		49.297				49.297		49.431		52.157		53.923		56.685

		7		Project		0602235N		0000		Common Picture Applied Research		02		The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise (NER) stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments.		0.000		35.846		36.348		49.297				49.297		49.431		52.157		53.923		56.685

		7		A/PP		0602235N		0000		APPLIED INFORMATION SCIENCES FOR DECISION MAKING		02						21.915		22.434		35.336		0.000		35.336								

		7		A/PP		0602235N		0000		COMMUNICATION AND NETWORKS		02						7.283		7.242		7.223		0.000		7.223								

		7		A/PP		0602235N		0000		MULTI-SOURCE INTEGRATION AND COMBAT IDENTIFICATION		02						1.530		1.535		1.550		0.000		1.550								

		7		A/PP		0602235N		0000		TACTICAL SPACE EXPLOITATION		02						5.118		5.137		5.188		0.000		5.188								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		8		PE		0602236N				Warfighter Sustainment Applied Res		02		This Program Element (PE) supports innovation-based efforts that will provide technology options for future Navy and Marine Corps capabilities. Efforts focus on advanced Naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; and Naval training technologies. Within the Naval Transformation Roadmap, this investment maps to future transformational capabilities and the FORCEnet pillar of the CNO and the Commandant of the Marine Corps vision for the future -- Naval Power 21. 

This PE supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US Government agencies and international partners.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval Research and Development Framework which is developed from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		48.606		65.782		63.825				63.825		64.558		66.263		67.788		68.361

		8		Project		0602236N		0000		Warfighter Sustainment Applied Res		02		Efforts in this PE focus on; advanced naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; international science and science advisor programs; and Naval systems training and education. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		48.606		58.882		63.825				63.825		64.558		66.263		67.788		68.361

		8		A/PP		0602236N		0000		ADVANCED NAVAL MATERIALS		02						11.004		11.455		14.715		0.000		14.715								

		8		A/PP		0602236N		0000		BIOCENTRIC TECHNOLOGIES		02						5.709		5.684		7.596		0.000		7.596								

		8		A/PP		0602236N		0000		ENVIRONMENTAL QUALITY		02						2.574		2.764		2.672		0.000		2.672								

		8		A/PP		0602236N		0000		HUMAN FACTORS AND ORGANIZATIONAL DESIGN		02						5.161		5.777		5.745		0.000		5.745								

		8		A/PP		0602236N		0000		HUMAN RESEARCH PROTECTION PROGRAM  (HRPP)		02						0.000		2.685		2.705		0.000		2.705								

		8		A/PP		0602236N		0000		MEDICAL TECHNOLOGIES		02						6.462		5.839		5.771		0.000		5.771								

		8		A/PP		0602236N		0000		THE OFFICE OF NAVAL RESEARCH GLOBAL		02						12.737		19.760		19.733		0.000		19.733								

		8		A/PP		0602236N		0000		TRAINING TECHNOLOGIES		02						4.959		4.918		4.888		0.000		4.888								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		8		Project		0602236N		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		0.000		6.900		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		8		CA		0602236N		9999		Program Increase		02						0.000		2.400														

		8		CA		0602236N		9999		Warfighter Safety and Performance		02						0.000		4.500														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		9		PE		0602271N				Electromagnetic Systems Applied Research		02		The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

The Electromagnetic Systems Applied Research Program addresses technology needs associated with Naval platforms for new capabilities in Electro-Optic and Infrared (EO/IR) Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. This program directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans. Activities and efforts within this Program have attributes that focus on enhancing the affordability of warfighting systems. The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		83.640		76.497		83.497				83.497		83.259		86.875		91.575		93.272

		9		Project		0602271N		0000		Electromagnetic Systems Applied Research		02		This project addresses technology opportunities associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics.  The project supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution.  This project directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans.  Activities and efforts within this program have attributes that focus on enhancing the affordability of warfighting systems.  The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		77.846		76.497		83.497				83.497		83.259		86.875		91.575		93.272

		9		A/PP		0602271N		0000		ELECTRONIC WARFARE TECHNOLOGY		02						42.256		38.906		43.534		0.000		43.534								

		9		A/PP		0602271N		0000		EO/IR SENSOR TECHNOLOGIES		02						7.078		7.102		7.141		0.000		7.141								

		9		A/PP		0602271N		0000		NAVIGATION TECHNOLOGY		02						6.120		6.110		7.827		0.000		7.827								

		9		A/PP		0602271N		0000		SOLID STATE ELECTRONICS		02						11.040		12.920		13.520		0.000		13.520								

		9		A/PP		0602271N		0000		SURVEILLANCE TECHNOLOGY		02						8.998		9.093		9.085		0.000		9.085								

		9		A/PP		0602271N		0000		VACUUM ELECTRONICS POWER AMPLIFIERS		02						2.354		2.366		2.390		0.000		2.390								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		9		Project		0602271N		9999		Congressional Adds		02		Provides improved ground-based space situational awareness.		0.000		5.794		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		9		CA		0602271N		9999		Program Increase		02						5.794		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		10		PE		0602435N				Ocean Wrfghtg Env Applied Res		02		The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE provides the unique, fundamental programmatic instrument by which basic research on the natural environment is transformed into technological developments that provide new or enhanced warfare capabilities for the Battlespace Environment (BSE).  The objectives of this program are met through measuring, analyzing, modeling and simulating, and applying environmental factors affecting naval material and operations in the BSE.  This program provides for BSE technological developments that contribute to meeting top joint warfare capabilities established by the Joint Chiefs of Staff, with primary emphasis on Joint Littoral Warfare and Joint Strike Warfare. 

This PE fully supports the Director of Defense Research and Engineering's Science and Technology Strategy and is coordinated with other DoD Components through the Defense Science and Technology Reliance process.  Work in this program is related to and fully coordinated with efforts in accordance with the on-going Reliance joint planning process.  There is close coordination with the US Air Force and US Army under the Reliance program in the BSE categories of Lower Atmosphere, Ocean Environments, Space & Upper Atmosphere, and Terrestrial Environments.  Within the Naval Transformation Roadmap, the investment will contribute toward achieving each of the "key transformational capabilities" required by Sea Strike, Sea Shield, and Sea Basing.  Moreover, environmental information, environmental models, and environmental tactical decision aids that emerge from this investment will form one of the essential components of FORCEnet (which is the architecture for a highly adaptive, human-centric, comprehensive maritime system that operates from seabed to space).  The Navy program includes efforts that focus on, or have attributes that enhance, the affordability of warfighting systems.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		72.530		89.998		63.894				63.894		64.143		70.125		76.155		77.187

		10		Project		0602435N		0000		Ocean Wrfghtg Env Applied Res		02		This project provides technologies that form the natural environment technical base on which all systems development and advanced technology depend.  Furthermore, this technical base provides developments that may be utilized in the Future Naval Capabilities programs: Organic Mine Countermeasures (MCM) and Autonomous Operations. This project contains the National Oceanographic Partnership Program (NOPP) (Title II, subtitle E, of Public Law 104-201) and efforts aimed
at understanding and predicting the impacts of underwater sound on marine mammals.

Major efforts of this project are devoted to: gaining real-time knowledge of the Battlespace Environment (BSE), determining the natural environment needs of regional warfare, providing the on-scene commander with the capability to exploit the environment to tactical advantage and, developing atmospheric research related to detection of sea-skimming missiles and strike warfare. This project provides natural environment applied research for all fleet operations and for current or emerging systems, and continuing support to research vessels of the U.S. Academic Research Fleet for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments. Major developments are routinely transitioned to the Fleet Numerical Meteorology and Oceanography Center and to the Naval Oceanographic Office where they are used to provide timely information about the natural environment for all fleet operations.

Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Efforts include ocean and atmospheric analysis and prediction for real-time description of the operational environment, shallow water acoustics, multiple-influence sensors for undersea surveillance and weapon systems, and influences of the natural environment on MCM and Anti-Submarine Warfare (ASW) systems. Joint Strike Warfare efforts address issues in air battlespace dominance. Efforts include influences of the natural environment on air operations, electromagnetic (EM)/electro-optic (EO) systems used in intelligence, surveillance, reconnaissance, targeting, bomb damage assessment, and detection of missile weapon systems. They also include improvements in tactical information management about the BSE.		0.000		41.145		42.998		63.894				63.894		64.143		70.125		76.155		77.187

		10		A/PP		0602435N		0000		Coastal Geosciences/Optics		02						7.775		8.019		11.552		0.000		11.552								

		10		A/PP		0602435N		0000		Marine Mammals and Biology		02						3.351		3.630		3.482		0.000		3.482								

		10		A/PP		0602435N		0000		Marine Meteorology		02						9.265		9.567		9.908		0.000		9.908								

		10		A/PP		0602435N		0000		National Oceanographic Partnership Program (NOPP)		02						8.470		8.781		8.742		0.000		8.742								

		10		A/PP		0602435N		0000		Ocean Acoustics		02						2.026		2.074		19.052		0.000		19.052								

		10		A/PP		0602435N		0000		Physical Oceanography		02						10.258		10.927		11.158		0.000		11.158								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		10		Project		0602435N		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		31.385		47.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		10		CA		0602435N		9999		AGOR Mid-life Refit		02						19.314		0.000														

		10		CA		0602435N		9999		Acoustics Research		02						0.000		2.000														

		10		CA		0602435N		9999		Multi-Modal Detection Research		02						0.000		10.000														

		10		CA		0602435N		9999		Naval Special Warfare		02						0.000		10.000														

		10		CA		0602435N		9999		Naval Special Warfare Maritime Science and Technology		02						4.828		0.000														

		10		CA		0602435N		9999		Persistent Maritime Surveillance		02						0.000		15.000														

		10		CA		0602435N		9999		Program Increase		02						7.243		0.000														

		10		CA		0602435N		9999		Task Force Ocean		02						0.000		10.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		11		PE		0602651M				JT Non-Lethal Wpns Applied Res		02		The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These applied research initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect. Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric incapacitation, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		6.230		6.299		6.346				6.346		6.343		6.468		6.600		6.732

		11		Project		0602651M		0000		JT Non-Lethal Wpns Applied Res		02		This project funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect.  Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric stun, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.		0.000		6.230		6.299		6.346				6.346		6.343		6.468		6.600		6.732

		11		A/PP		0602651M		0000		(U) JOINT NON-LETHAL WEAPONS		02						6.230		6.299		6.346		0.000		6.346								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		12		PE		0602747N				Undersea Warfare Applied Res		02		This Program Element (PE) funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization.  Technologies being developed within this PE are aimed at enabling Sea Shield, one of the core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets. Research focused on understanding the impacts on marine mammals of manmade underwater sound is also conducted in the Program Element , as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		59.644		78.049		57.075				57.075		57.197		58.334		59.529		60.724

		12		Project		0602747N		0000		Undersea Warfare Applied Res		02		This PE funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization. Technologies being developed within this project are aimed at enabling Sea Shield which is one of the core operational concepts detailed in the Naval Transformational Roadmap. Associated efforts focus on new ASW operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments. Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets.		0.000		54.816		58.049		57.075				57.075		57.197		58.334		59.529		60.724

		12		A/PP		0602747N		0000		ANTI-SUBMARINE WARFARE (ASW) DISTRIBUTED SEARCH		02						14.974		15.154		15.455		0.000		15.455								

		12		A/PP		0602747N		0000		ANTI-SUBMARINE WARFARE (ASW) PRECISION LOCALIZATION		02						3.225		3.544		3.468		0.000		3.468								

		12		A/PP		0602747N		0000		ANTI-SUBMARINE WARFARE (ASW) SURVEILLANCE		02						21.117		22.980		22.288		0.000		22.288								

		12		A/PP		0602747N		0000		MARINE MAMMALS		02						2.459		2.519		2.464		0.000		2.464								

		12		A/PP		0602747N		0000		UNDERSEA WEAPONRY		02						13.041		13.852		13.400		0.000		13.400								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		12		Project		0602747N		9999		Congressional Adds		02		Efforts for Undersea Warfare Applied Research		0.000		4.828		20.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		12		CA		0602747N		9999		Program Increase		02						4.828		20.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		13		PE		0602750N				(U)Future Naval Capabilities Applied Research		02		The efforts described in this Program Element (PE) address the Applied Research associated with the Future Naval Capabilities (FNC) Program.  The objective of the work in this PE is to develop and mature technologies needed by the Navy and Marine Corps to initiate FNCs in PE 0603673N Future Naval Capabilities Advanced Technology Development that can be commenced at higher Technology Readiness Levels (TRLs).  The FNC Program was restructured for FY 2019 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, is being resourced in PE 0603673N Future Naval Capabilities Advanced Technology Development.  Funding for technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  The Office of Naval Research (ONR) is working closely across the Department of the Navy (DON) and Naval Research Enterprise (NRE) to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		147.219		137.701		154.755				154.755		167.590		180.900		184.622		188.333

		13		Project		0602750N		0000		(U)Future Naval Capabilities Applied Research		02		Prior to FY 2019, the underlying Future Naval Capabilities (FNC) Program investments in this program element (PE) were aligned to specific FNC projects. Future budget activity (BA) 2 investments supporting candidate FNC technologies are being developed in order to increase agility, exploit technology advances, and respond quickly to naval needs. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE 0603673N, Future Naval Capabilities Advanced Technology Development.  

The FNC Program has been fully restructured for FY 2019 in favor of a more direct and higher level of collaboration, PE R-2 activities are now organized by the Office of Naval Research (ONR) Departments, which are tasked to collaborate with the acquisition stakeholders and their resource sponsors.  A complete accounting of the technology candidates being developed and a full disposition of each technology development effort funded in this PE will be provided separately to the Congressional oversight committees.		0.000		147.219		137.701		154.755				154.755		167.590		180.900		184.622		188.333

		13		A/PP		0602750N		0000		C4ISR AND SPECIAL PROJECTS		02						0.000		67.086		55.720		0.000		55.720								

		13		A/PP		0602750N		0000		CAPABLE MANPOWER (CMP)		02						8.158		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		ELECTROMAGNETIC MANEUVER WARFARE (EMW) AND COMBATING TERRORISM		02						0.000		6.639		11.723		0.000		11.723								

		13		A/PP		0602750N		0000		ENTERPRISE AND PLATFORM ENABLERS (EPE)		02						13.469		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		FNC MANAGEMENT		02						7.915		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		FORCE HEALTH PROTECTION (FHP)		02						4.233		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		FORCENET (FNT)		02						40.645		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		NAVAL AIR WARFARE AND WEAPONS		02						0.000		18.724		25.022		0.000		25.022								

		13		A/PP		0602750N		0000		OCEAN BATTLESPACE SENSING		02						0.000		20.399		24.476		0.000		24.476								

		13		A/PP		0602750N		0000		POWER AND ENERGY (P&E)		02						10.845		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		SEA SHIELD (SHD)		02						34.125		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		SEA STRIKE (STK)		02						27.829		0.000		0.000		0.000		0.000								

		13		A/PP		0602750N		0000		SEA WARFARE AND WEAPONS		02						0.000		16.738		25.104		0.000		25.104								

		13		A/PP		0602750N		0000		WARFIGHTER PERFORMANCE		02						0.000		8.115		12.710		0.000		12.710								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		14		PE		0602782N				Mine & Exp Warfare Applied Res		02		This Program Element (PE) provides technologies for Naval Mine Countermeasures (MCM), Expeditionary Warfare, U.S. Naval sea mining, Naval Special Warfare (NSW), and Joint Tri-Service Explosive Ordnance Disposal (EOD) as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea. This program is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capability Objectives through the development of technologies to achieve military objectives with minimal casualties and collateral damage. Within the Naval Transformation Roadmap, this investment will achieve one of three "key transformational capabilities" required by "Sea Shield" as well as technically enable the Ship to Objective Maneuver (STOM) key transformational capability within "Sea Strike" by focusing on technologies that will provide the Naval Force with the capability to dominate the battlespace, project power from the sea, and support forces ashore with particular emphasis on rapid MCM operations. These efforts concentrate on the development and transition of technologies for the MCM-related and Urban Asymmetric/Expeditionary Warfare Operations (UAEO)-related Future Naval Capabilities (FNC) Enabling Capabilities (ECs). The Mine and Obstacle Detection/Neutralization efforts include technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting and neutralization/breaching. The Urban Asymmetric Operation effort includes critical warfighting functions such as Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR), fires, maneuver, sustainment, etc. The Naval Special Warfare and Explosive Ordnance Disposal technology efforts concentrate on the development of technologies for safe near-shore mine detection, diver mobility and survivability, and ordnance disposal operations.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		35.430		38.214		36.074				36.074		30.298		30.900		31.533		32.167

		14		Project		0602782N		0000		Mine & Exp Warfare Applied Res		02		This project focuses on reducing the time involved in conducting MCM operations and increasing safe standoff from minefields. It develops and transitions technologies for MCM-related and UAEO-related Future Naval Capability Enabling Capabilities (FNC ECs). The MCM effort includes technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting, neutralization/breaching and clearance. The Littoral Warfare effort includes critical warfighting functions such as C4ISR, fires, maneuver, sustainment, etc. The sea mining effort emphasizes technologies for future sea mines. The Naval Special Warfare and Explosive Ordnance technology efforts concentrate on the development of technologies to enhance diver capabilities including: safe near-shore mine sensing, mobility and survivability, and ordnance disposal operations.		0.000		31.085		36.214		36.074				36.074		30.298		30.900		31.533		32.167

		14		A/PP		0602782N		0000		MINE TECHNOLOGY		02						3.659		6.962		7.635		0.000		7.635								

		14		A/PP		0602782N		0000		MINE/OBSTACLE DETECTION		02						17.003		17.969		17.329		0.000		17.329								

		14		A/PP		0602782N		0000		MINE/OBSTACLE NEUTRALIZATION		02						0.415		0.445		0.435		0.000		0.435								

		14		A/PP		0602782N		0000		SPECIAL WARFARE/EOD		02						10.008		10.838		10.675		0.000		10.675								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		14		Project		0602782N		9999		Congressional Adds		02		Congressional Interest Items not included in other Projects.		0.000		4.345		2.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		14		CA		0602782N		9999		Program Increase		02						1.931		0.000														

		14		CA		0602782N		9999		Submersible Research		02						2.414		0.000														

		14		CA		0602782N		9999		Unmanned Aerial and Deep Submersible Platforms		02						0.000		2.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		15		PE		0602792N				(U)Innovative Naval Prototypes(INP) Applied Res		02		The efforts described in this Program Element (PE) address the Applied Research associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game-changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.  The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future.  The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be established to support further development.  These investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires a systematic expansion and application of knowledge to develop useful materials, devices, and systems oriented toward the design and development of prototypes applicable to specific mission area requirements.  The efforts funded within this PE translate promising basic research into solutions for broadly defined military needs.  These efforts include developing breadboard hardware and algorithms that establish the initial feasibility and practicality of proposed solutions to technological challenges, such as concept exploration efforts, studies, investigations, and non-system specific technology efforts.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		160.884		154.085		153.062				153.062		160.537		163.711		166.933		170.290

		15		Project		0602792N		0000		(U)Innovative Naval Prototypes(INP) Applied Res		02		Innovative Naval Prototypes (INP) investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs as existing ones are completed.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs have been collectively grouped into R-2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber, Undersea Warfare and Artificial Intelligence.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.		0.000		160.884		154.085		114.427				114.427		132.026		137.650		166.933		170.290

		15		A/PP		0602792N		0000		Artificial Intelligence		02						0.000		0.000		14.869		0.000		14.869								

		15		A/PP		0602792N		0000		Cyber		02						17.567		23.535		0.000		0.000		0.000								

		15		A/PP		0602792N		0000		Directed Energy / Electric Weapons		02						56.333		45.788		29.531		0.000		29.531								

		15		A/PP		0602792N		0000		Electromagnetic Maneuver Warfare		02						23.607		11.072		7.056		0.000		7.056								

		15		A/PP		0602792N		0000		INP Management		02						1.470		0.000		0.000		0.000		0.000								

		15		A/PP		0602792N		0000		Undersea Warfare		02						14.439		13.602		14.046		0.000		14.046								

		15		A/PP		0602792N		0000		Unmanned and Autonomous Systems		02						47.468		60.088		48.925		0.000		48.925								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		15		Project		0602792N		2481		EMRG		02		Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Applied Research in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.		0.000		0.000		0.000		7.632				7.632		0.000		0.000		0.000		0.000

		15		A/PP		0602792N		2481		NewElectro-Magnetic Railgun (EMRG)		02						0.000		0.000		7.632		0.000		7.632								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		15		Project		0602792N		2958		Cyberspace Activities		02		This Project contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R-2 Activity will enable the warfighter to take immediate, appropriate action at any time, against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.

This Project was formerly the Cyber R-2 Activity under Project 0000 (U)Innovative Naval Prototypes(INP) Applied Research.		0.000		0.000		0.000		31.003				31.003		28.511		26.061		0.000		0.000

		15		A/PP		0602792N		2958		Cyber		02						0.000		0.000		31.003		0.000		31.003								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		16		PE		0602861N				(U)Science & Tech Management - ONR Field Acts		02		This Program Element (PE) is for the Office of Naval Research (ONR) to cover corporate expenses including salaries, Information Technology (IT), Financial Improvement Plan (FIP) efforts, Defense Finance and Accounting Service (DFAS) Billings, and some of the day-to-day logistical costs.  The vast majority of these items represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.		0.000		65.222		64.418		73.961				73.961		74.791		76.130		77.437		79.089

		16		Project		0602861N		0000		(U)Science & Tech Management - ONR Field Acts		02		This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities (Non-MHA) salaries, communications, and other fixed costs. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research, Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program. 

Additionally, this project funds ONR field salaries, communications, and other fixed costs.		0.000		65.222		64.418		73.961				73.961		74.791		76.130		77.437		79.089

		16		A/PP		0602861N		0000		(U) Science & Tech Management - ONR Field Acts		02						65.222		64.418		73.961		0.000		73.961								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		17		PE		0603123N				Force Protection Advanced Technology		03		The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

This PE addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This program supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		52.785		32.615		35.286				35.286		24.410		21.723		17.080		17.423

		17		Project		0603123N		2912		Force Protection Advanced Technology		03		This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms. For the new FY 2016 effort, Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP), the project addresses advanced technology development associated with providing the undersea energy and communications infrastructure necessary to assure undersea dominance; extend the reach of undersea assets; enhance situational awareness (SA) and standoff advantage without reducing forward presence and; provide endurance for unmanned systems necessary for force multiplication in an anti-access/area denial (A2/AD) environment.  For the Medium Displacement Unmanned Surface Vehicle (MDUSV), the project will radically change the way the Navy does mine influence sweep, anti-submarine warfare (ASW) and electronic warfare (EW) missions; it will introduce larger unmanned surface vehicles (USV) to the Navy; and it will introduce advanced autonomy to the surface Navy.		0.000		23.051		30.192		32.839				32.839		21.907		19.205		14.519		14.810

		17		A/PP		0603123N		2912		AIRCRAFT TECHNOLOGY		03						5.890		6.251		6.136		0.000		6.136								

		17		A/PP		0603123N		2912		SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)		03						17.161		23.941		26.703		0.000		26.703								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		17		Project		0603123N		3049		Force Protection		03		Develop advanced technologies, critical to protecting naval installations, to provide seamless full spectrum protection against asymmetric attack by improving the ability to: detect and identify developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.  Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.		0.000		2.695		2.423		2.447				2.447		2.503		2.518		2.561		2.613

		17		A/PP		0603123N		3049		EMERGING THREATS		03						2.695		2.423		2.447		0.000		2.447								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		17		Project		0603123N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		27.039		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		17		CA		0603123N		9999		Navy Automonous Swarmboats		03						27.039		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		18		PE		0603271N				Electromagnetic Systems Advanced Technology		03		The activities described in this PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this PE address technologies critical to enabling the transformation of discrete functions to network centric warfare capabilities, which simultaneously perform Radar, Electronic Warfare (EW), and Communications and Network functions across platforms through multiple, simultaneous and continuous communications/data links.  The Electromagnetic Systems Advanced Technology program addresses Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, EW sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.  Within the Naval Transformational Roadmap, this investment offers affordable options for the transformational capabilities required by the Sea Shield (Theater Air and Missile Defense), Sea Strike (Persistent Intelligence, Surveillance, and Reconnaissance), and ForceNet (Communications and Networking) SeaPower 21 Naval Warfighting Pillars. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		9.231		8.804		9.499				9.499		8.008		8.169		8.336		8.503

		18		Project		0603271N		2913		Electromagnetic Systems Advanced Technology		03		Work in this project addresses cost-effective Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, Electronic Warfare (EW) sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.		0.000		9.231		8.804		9.499				9.499		8.008		8.169		8.336		8.503

		18		A/PP		0603271N		2913		ELECTRONIC AND ELECTROMAGNETIC SYSTEMS		03						5.169		4.204		4.180		0.000		4.180								

		18		A/PP		0603271N		2913		GLOBAL POSITIONING SYSTEM (GPS) & NAVIGATION TECHNOLOGY		03						4.062		4.600		5.319		0.000		5.319								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		19		PE		0603640M				MC Advanced Technology Demo		03		This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, expeditionary forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Cost limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects.  This PE matures technologies emerging from PE 0602131M-Marine Corps Landing Force Technology to develop concept prototypes and initial experimentation to confirm feasibility in an environment relavent to operations. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		164.992		174.809		172.847				172.847		168.520		171.906		175.319		178.826

		19		Project		0603640M		2223		Marine Corps ATD		03		This project funds technology demonstration, experimentation, and prototyping; and more technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new S&T. This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.

Emphasized within this project are increased efforts to actively demonstrate advanced technologies and system concepts. These demonstrations and experiments focus on the specific technologies, not necessarily their operational application, and vary based on the technical maturity of the project. This early technology exposure gives Marines a view into the future and enables them to use their imagination and innovation to envision novel employment of the technology and inform the acquisition process.		0.000		94.567		100.979		95.327				95.327		98.263		100.313		102.326		104.373

		19		A/PP		0603640M		2223		COMMAND, CONTROL, COMMUNICATIONS, COMPUTERS (C4)		03						7.420		6.480		10.000		0.000		10.000								

		19		A/PP		0603640M		2223		EXPEDITIONARY CYBER		03						4.180		2.475		0.000		0.000		0.000								

		19		A/PP		0603640M		2223		FIREPOWER		03						8.734		16.955		9.000		0.000		9.000								

		19		A/PP		0603640M		2223		FORCE PROTECTION		03						10.422		10.794		13.415		0.000		13.415								

		19		A/PP		0603640M		2223		HUMAN PERFORMANCE, TRAINING & EDUCATION		03						6.618		6.107		5.300		0.000		5.300								

		19		A/PP		0603640M		2223		INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)		03						7.868		8.460		8.400		0.000		8.400								

		19		A/PP		0603640M		2223		LOGISTICS		03						7.942		9.553		7.837		0.000		7.837								

		19		A/PP		0603640M		2223		MANEUVER		03						13.896		13.270		14.526		0.000		14.526								

		19		A/PP		0603640M		2223		USMC FUTURE NAVAL CAPABILITIES		03						27.487		26.885		26.849		0.000		26.849								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		19		Project		0603640M		2297		Futures Directorate		03		As a subordinate organization under the Deputy Commandant, Combat Development and Integration (DC, CD&I), the mission of the Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) is to identify future challenges and opportunities, develop warfighting concepts, and comprehensively explore options in order to inform the combat development process to meet the challenges of the future operating environment.  DC, CD&I is designated as the United States Marine Corps (USMC) Advocate for Science and Technology (S&T).  MCWL's Commanding General (CG) is the DC, CD&I designated Proponent of USMC S&T and serves as the USMC Executive Agent for Marine Corps S&T.  The MCWL/FD also serves as the Marine Corps' liaison to the Joint Staff for Joint Concept Development and Experimentation; thereby facilitating service-specific experiments as well as participation in joint service experimentation.  

The current MCWL/FD Campaign Plan addresses how the Naval Services must reshape their capabilities in order to meet the concepts and Concepts of Operations (CONOPS) called for in the Secretary of the Navy's "Cooperative Strategy 21" and the Marine Corps' capstone Marine Operating Concept (MOC), according to the objectives of the Commandant of the Marine Corps' guidance to develop the future Marine Corps Force 2025.  Execution of the MCWL/FD Campaign Plan results in recommendations to Marine Corps advocates and proponents so that they may more cohesively and logically structure the future Navy and Marine Corps team.  In support of the Marine Corps' role to provide an ever-ready quick strike force to protect US interests, MCWL/FD pursues concepts and new capabilities focused on the Marine Air-Ground Task Force (MAGTF).  The MAGTF is the Marine Corps' doctrinal, task organized, force deployment package.  It consists of four elements: the Command Element that provides overarching Command and Control  of the entire force; the Ground Combat Element normally built around a core infantry unit with supporting armor, artillery, and other ground units; the Aviation Combat Element which provides aircraft, air defense, and other aviation functions; and the Logistics Combat Element which consists of Combat Service Support  elements including medical, supply, and transportation.  Marine Corps Force 2025 also seeks to maximize the employment of electronic, information, and cyber warfare, as well as manned/unmanned teaming, within each element of the MAGTF.  MCWL/FD also examines future enhancements in training, organization, and equipment.  MCWL/FD accomplishes its mission through five subordinate Divisions:  

Futures Assessment Division's mission is to:  research, examine, and describe plausible future security environments 15 to 30 years into the future.  Knowledge of these future security environments will provide an estimate of possible future threats, challenges, and opportunities, to include:  the rise of possible partners and adversaries, emerging disruptive technologies, and likely sources of conflict.  This work is largely accomplished through research, seminar participation, and coordination with various experts in academia, the intelligence community, and think tanks. 

The mission of Concepts and Plans Division is to:  examine select future security environments, emerging warfighting opportunities and challenges, and Naval warfare and joint/coalition integration and capabilities, in order to develop Marine Corps Service concepts and CONOPS to promote development of the emergent Marine Corps force.  CAP is responsible for the production of formally published concepts, CONOPS, and options for future force organization and posture that describe how the Marine Corps will operate and fight.

Wargaming Division conducts formal wargames to frame emerging warfighting concepts, establish the Joint context for the Marine Corps Force Development System, and identify opportunities for development of experimental and non-experimental capabilities. 

Experiment Division conducts live force concept-based experimentation to facilitate exploration of prototype and surrogate technologies, as well as Tactics, Techniques, and Procedures (TTPs), in order to better refine equipment requirements and to identify Doctrine, Organization, Training, Materiel, Leadership, Personnel, and Facilities (DOTMLPF) initiatives needed to produce future capabilities.  

Science and Technology (S&T) Division conducts investigations and assessments to identify, modify where appropriate, and evaluate technological capabilities that support advanced warfighting concepts, and to explore the military utility of promising new commercial or government technologies in support of urgent and compelling needs.  MCWL/FD investigates the relevance to MOC-prescribed capabilities and gaps of advanced technologies according to the following Thrust Areas:  Command, Control, Communications, and Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); Autonomy and Robotics; MAGTF Fires; Maneuver; Expeditionary Logistics (to include Expeditionary Energy); Expeditionary Medicine; Cyber and Electronic Warfare (EW); and Force Protection. 

This project is organized into 6 activities, the core of which are represented by the Warfighting Capability Areas of the MAGTF.  The project emphasizes development and demonstration of advanced technology capability concepts, and the examination of their operational application and military utility in the context of live-force field experimentation with Marines.  This operational experimentation directly supports Marine Corps combat development to inform future capability requirements and optimize the acquisition process.		0.000		58.354		46.830		73.046				73.046		65.781		67.116		68.427		69.796

		19		A/PP		0603640M		2297		COMBAT SERVICE SUPPORT (CSS) AND FORCE PROTECTION		03						18.206		8.142		9.447		0.000		9.447								

		19		A/PP		0603640M		2297		FIRES, TARGETING, AND MANEUVER		03						6.114		6.029		7.174		0.000		7.174								

		19		A/PP		0603640M		2297		MARINE AIR-GROUND TASK FORCE (MAGTF)  INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)		03						6.414		4.376		20.869		0.000		20.869								

		19		A/PP		0603640M		2297		MARINE AIR-GROUND TASK FORCE (MAGTF) COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)		03						10.525		8.614		9.269		0.000		9.269								

		19		A/PP		0603640M		2297		MARINE CORPS WARFIGHTING LABORATORY / FUTURES DIRECTORATE (MCWL/FD) OPERATIONS (SUPPORT)		03						11.029		12.420		13.087		0.000		13.087								

		19		A/PP		0603640M		2297		WARFIGHTING EXCELLENCE		03						6.066		7.249		13.200		0.000		13.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		19		Project		0603640M		2958		Cyberspace Activities		03		This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.		0.000		0.000		0.000		4.474				4.474		4.476		4.477		4.566		4.657

		19		A/PP		0603640M		2958		Expeditionary Cyber		03						0.000		0.000		4.474		0.000		4.474								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		19		Project		0603640M		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		12.071		27.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		19		CA		0603640M		9999		Common Unmanned Aerial Vehicle Simulation System		03						0.000		10.000														

		19		CA		0603640M		9999		Flight Motion Simulator and Testing of UAVs		03						0.000		6.000														

		19		CA		0603640M		9999		Modular Advanced Armed Robotic System 2.0		03						0.000		4.000														

		19		CA		0603640M		9999		Program Increase		03						12.071		0.000														

		19		CA		0603640M		9999		UAS Air-Delivered Extended Range Munitions Demo		03						0.000		7.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		20		PE		0603651M				JT Non-Lethal Wpns Tech Dev		03		The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the
Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product
Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These advanced technology development initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities will facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds Advanced Technology Development of next-generation non-lethal capabilities and includes performing analysis, technology development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these capabilities. Investment areas include research and development of next-generation NLWs such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications). Next generation non-lethal systems focus on long-range localized non-lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		13.090		13.313		13.307				13.307		13.301		13.564		13.840		14.116

		20		Project		0603651M		3022		Joint Non Lethal Weapons		03		This project funds the research and development of next-generation Non-Lethal Weapons and includes performing analysis, technical development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these NLWs.  Investment areas include research and development of next-generation Non-Lethal Weapons (NLW) such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materiels (including materiels for vehicle/vessel stopping and counter-facility applications). Next-generation Non-Lethal Weapon systems focus on long-range localized Non-Lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.		0.000		13.090		13.313		13.307				13.307		13.301		13.564		13.840		14.116

		20		A/PP		0603651M		3022		JOINT NON-LETHAL WEAPONS		03						13.090		13.313		13.307		0.000		13.307								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		21		PE		0603673N				(U)Future Naval Capabilities Advanced Tech Dev		03		The Future Naval Capabilities (FNC) program represents the requirements-driven, delivery-oriented piece of the Department of the Navy (DON) Science and Technology (S&T) portfolio. The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the FNC Program.  The objective of the work in this PE is to develop promising technologies emerging from the FNC Applied Research program that have successfully matured to higher Technology Readiness Levels (TRLs).  

The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in this PE, 0603673N Future Naval Capabilities Advanced Technology Development.  ONR is coordinating closely with the resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		215.946		214.184		231.907				231.907		281.953		277.461		273.380		278.874

		21		Project		0603673N		3346		Future Naval Capabilities Adv Tech Dev		03		Prior to FY19, Future Naval Capabilities (FNC) Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine Corps leadership that this approach limits Department of the Navy's (DON) ability to exploit technology advances and respond quickly to naval needs.  As a result, future Budget Activity (BA) 3 investments supporting the FNC Program are now made less than one year before commencing execution.  Because FNCs are now starting at higher Technology Readiness Levels (TRL), the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Program Element R-2 Activities were modified for FY19 to align to warfare areas and the corresponding resource sponsors that will integrate FNC technologies into acquisition programs of record.  These R-2 Activities have been continued into FY20.  

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.		0.000		215.946		206.684		231.907				231.907		281.953		277.461		273.380		278.874

		21		A/PP		0603673N		3346		AIR WARFARE (AW)		03						0.000		35.214		38.871		0.000		38.871								

		21		A/PP		0603673N		3346		CAPABLE MANPOWER (CMP)		03						17.624		7.514		10.640		0.000		10.640								

		21		A/PP		0603673N		3346		ENTERPRISE AND PLATFORM ENABLERS (EPE)		03						14.301		0.000		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		EXPEDITIONARY MANEUVER WARFARE (EMW)		03						0.000		5.840		22.399		0.000		22.399								

		21		A/PP		0603673N		3346		FORCE HEALTH PROTECTION (FHP)		03						10.717		0.802		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		FORCENET (FNT)		03						60.565		0.000		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		INFORMATION WARFARE (IW)		03						0.000		74.446		61.814		0.000		61.814								

		21		A/PP		0603673N		3346		POWER AND ENERGY (P&E)		03						12.590		0.000		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		SEA SHIELD (SHD)		03						55.745		0.000		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		SEA STRIKE (STK)		03						44.404		0.000		0.000		0.000		0.000								

		21		A/PP		0603673N		3346		SURFACE WARFARE (SW)		03						0.000		32.656		46.824		0.000		46.824								

		21		A/PP		0603673N		3346		UNDERSEA WARFARE (UW)		03						0.000		50.212		51.359		0.000		51.359								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		21		Project		0603673N		9999		Congressional Adds		03		Congressional Interest Items not included in other projects		0.000		0.000		7.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		21		CA		0603673N		9999		Advanced Development of High Yield Conventional Energetics		03						0.000		7.500														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		22		PE		0603680N				(U)Manufacturing Technology Program		03		The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers.  In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness. Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/OHIO Replacement Program (ORP); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter.  Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.

Due to the number of efforts in this Program Element (PE), the programs described herein are representative of the work included in this PE.		0.000		66.173		58.657		60.138				60.138		60.122		61.318		62.582		63.840

		22		Project		0603680N		1050		Manufacturing Tech		03		The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers. In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness.  Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter. Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.		0.000		56.516		58.657		60.138				60.138		60.122		61.318		62.582		63.840

		22		A/PP		0603680N		1050		Composites Processing and Fabrication		03						8.000		8.000		8.000		0.000		8.000								

		22		A/PP		0603680N		1050		Electronics Processing and Fabrication		03						12.000		12.000		12.000		0.000		12.000								

		22		A/PP		0603680N		1050		Manufacturing Enterprise/Other		03						24.516		26.657		28.138		0.000		28.138								

		22		A/PP		0603680N		1050		Metals Processing and Fabrication		03						12.000		12.000		12.000		0.000		12.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		22		Project		0603680N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		9.657		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		22		CA		0603680N		9999		Program Increase		03						9.657		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		23		PE		0603729N				Warfighter Protection Adv Tech		03		The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This program supports the development and demonstration of field medical equipment and technologies to improve warfighter safety and to enhance personnel performance under adverse conditions.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		42.895		41.377		4.849				4.849		4.851		4.949		5.049		5.151

		23		Project		0603729N		2914		Warfighter Protection Adv Tech		03		This program supports the development and demonstration of field medical equipment, diagnostic capabilities and treatments; technologies to improve warfighter safety and to enhance personnel performance under adverse conditions; and systems to prevent occupational injury and disease in hazardous, deployment environments.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies.  For example, civilian emergency medicine does not address casualty stabilization during long transit times to definitive care.  The National Institutes for Health (NIH) focuses on the basic science of disease processes and not product development.  Programs are coordinated with other Services through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Committee to prevent duplication of effort.		0.000		4.751		4.877		4.849				4.849		4.851		4.949		5.049		5.151

		23		A/PP		0603729N		2914		NAVAL NOISE-INDUCED HEARING LOSS (NIHL)		03						4.751		4.877		4.849		0.000		4.849								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		23		Project		0603729N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		38.144		36.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		23		CA		0603729N		9999		Bone Marrow Registry Program		03						0.000		31.500														

		23		CA		0603729N		9999		CW Bill Young Marrow Donor Program		03						30.419		0.000														

		23		CA		0603729N		9999		Novel Therapeutic Interventions Research		03						7.725		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		24		PE		0603747N				Undersea Warfare Advanced Tech		03		All Navy advanced technology development in undersea target detection, classification, localization, tracking and neutralization is funded through this Program Element (PE).  The related technologies being developed are aimed at enabling Sea Shield, one of the three core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  The focus is on leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship and air ASW assets.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board (20 Jan 2015).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		9.657		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		24		Project		0603747N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		9.657		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		24		CA		0603747N		9999		Unmanned Underwater Vehicle Research		03						9.657		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		25		PE		0603758N				Navy Warfighting Exp & Demo		03		This Program Element (PE) addresses the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBE), Limited Objective Experiments (LOEs) and sea trial exercises. The key aspects of this PE are divided into four areas: (1) SwampWorks develops and demonstrates newly invented or recently discovered technologies that address emergent and enduring operational problems in an accelerated timeframe; (2) ONR Experimentation (OE) develops rapid prototypes and provides them to the warfighter for experimentation during laboratory and operational demonstrations; (3) TechSolutions develops rapid response science and technology prototypes addressing Fleet/Force needs identified by Sailors and Marines at the deckplate level; (4) Operations Analysis provides the Navy and Marine Corps the means to identify capability needs that can be addressed with science and technology solutions; and (5) support for the Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		63.867		65.885		67.739				67.739		67.925		69.235		86.161		86.513

		25		Project		0603758N		2918		Navy Warfighting Experiments and Demo		03		This project focuses on the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBEs), Limited Objective Experiments (LOEs) and sea trial exercises.		0.000		63.867		65.885		67.739				67.739		67.925		69.235		86.161		86.513

		25		A/PP		0603758N		2918		NAVAL WARFARE EXPERIMENTATION		03						18.731		20.602		20.608		0.000		20.608								

		25		A/PP		0603758N		2918		OPERATIONS ANALYSIS		03						2.017		2.216		2.204		0.000		2.204								

		25		A/PP		0603758N		2918		PRECISION STRIKE TECHNOLOGY		03						12.392		10.500		12.371		0.000		12.371								

		25		A/PP		0603758N		2918		SWAMPWORKS		03						21.541		22.383		22.430		0.000		22.430								

		25		A/PP		0603758N		2918		TECH SOLUTIONS		03						9.186		10.184		10.126		0.000		10.126								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		26		PE		0603782N				Mine and Expeditionary Warfare Advanced Technology		03		The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board and investment directions as defined by Department of Defense (DoD) Directive 5160.62 "Single Manager Responsibility for Military Explosive Ordnance Disposal Technology and Training (EODT&T)" and approved by the DoD Explosive Ordnance Disposal (EOD) Program Board (Sep 2012).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance, input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). The strategy is also based on the unique needs and capabilities identified by the Joint Requirements Oversight Council (JROC) and the DoD EOD Program Board. It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval and Joint EOD forces in the 21st century.  The strategy focuses and aligns Naval S&T with Naval missions, DoD EOD S&T with Joint EOD missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE primarily develops and demonstrates prototype Mine Countermeasures (MCM), Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore.  Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces.  Real world operations have demonstrated the requirement to quickly counter the mine threat.  Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations.  Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective.  Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs.  This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. It supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports the MCM-related FNC Enabling Capabilities (ECs).  Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		14.826		39.672		13.335				13.335		1.948		1.987		2.027		2.068

		26		Project		0603782N		2917		Shallow Water MCM Demos		03		This Program Element (PE) develops and demonstrates prototype technology for Mine Countermeasures (MCM), US Naval sea mining, and Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore. Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces. Real world operations have demonstrated the requirement to quickly counter the mine threat. Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations. Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective. Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs. This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. 

This PE supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports advanced development for battlespace shaping weapons including advanced undersea weapons.  It supports the MCM related FNC Enabling Capabilities (ECs). Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		14.826		13.172		13.335				13.335		1.948		1.987		2.027		2.068

		26		A/PP		0603782N		2917		Joint EOD Demos		03						1.819		1.984		1.946		0.000		1.946								

		26		A/PP		0603782N		2917		Mine Technology		03						13.007		11.188		11.389		0.000		11.389								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		26		Project		0603782N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		0.000		26.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		26		CA		0603782N		9999		Additive Manufacturing		03						0.000		3.000														

		26		CA		0603782N		9999		Sensor for Maritime Capabilities Demonstration		03						0.000		23.500														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		27		PE		0603801N				(U) Innovative Naval Prototypes (INP) Adv Tech Dev		03		The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.

The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future. The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be modified or established to support further development.  These technology investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires the development of subsystems and components, and efforts to integrate these subsystems and components into system prototypes for field experiments and tests in an appropriate environment. The efforts funded within this Program Element (PE) include concept and technology demonstrations of components and subsystems, which may be form, fit and function prototypes or scaled models that serve the same demonstration purpose.  The goal of these development efforts is to prove the technological feasibility and assessment of subsystem and component operability and producibility rather than the development of hardware for service use.  By demonstrating the general military utility and direct relevance to identified military needs, the technology becomes available for transition and further development within an emerging or new Program of Record.  INP investments do not necessarily lead to subsequent development or procurement phases, but they do have the goal of moving out of Science and Technology (S&T) and into the acquisition process within the Future Years Defense Program (FYDP).

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.  Because to the nature of these projects described, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.		0.000		246.609		202.394		133.303				133.303		141.948		134.163		126.888		126.696

		27		Project		0603801N		2480		SSL-TM		03		Solid State Laser Technology Maturation (SSL TM) is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. SSL-TM will develop a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.

Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing Innovative Naval Prototype technologies from a Technology Readiness Level 
(TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within the INP portfolio,  requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new 
technological capability. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  Project 2480 SSL-TM contains the resources and associated program justification for the Directed Energy/Electric Weapons capability oriented Solid State Laser Technology Maturation (SSL TM) INP program.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project and activity will be provided separately to the Congressional oversight committees.		0.000		0.000		0.000		8.000				8.000		0.000		0.000		0.000		0.000

		27		A/PP		0603801N		2480		Solid State Laser Technology Maturation (SSL TM)		03						0.000		0.000		8.000		0.000		8.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		27		Project		0603801N		2481		EMRG		03		Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Advanced Technology Development in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.		0.000		0.000		0.000		7.368				7.368		9.500		0.000		0.000		0.000

		27		A/PP		0603801N		2481		Electro-Magnetic Railgun (EMRG)		03						0.000		0.000		7.368		0.000		7.368								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		27		Project		0603801N		2958		Cyberspace Activities		03		This Project contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.		0.000		0.000		0.000		14.498				14.498		16.489		15.939		0.000		0.000

		27		A/PP		0603801N		2958		Cyber		03						0.000		0.000		14.498		0.000		14.498								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		27		Project		0603801N		3400		Innovative Naval Prototypes (INP) Adv Tech Dev		03		Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within this program, requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs and LA-Tech investments have been collectively grouped into R2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber and Undersea Warfare.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.		0.000		203.926		161.394		103.437				103.437		115.959		118.224		126.888		126.696

		27		A/PP		0603801N		3400		Artificial Intelligence		03						0.000		0.000		15.946		0.000		15.946								

		27		A/PP		0603801N		3400		Cyber		03						5.066		12.656		0.000		0.000		0.000								

		27		A/PP		0603801N		3400		Directed Energy / Electric Weapons		03						133.558		98.463		37.225		0.000		37.225								

		27		A/PP		0603801N		3400		Electromagnetic Maneuver Warfare		03						16.286		16.046		18.666		0.000		18.666								

		27		A/PP		0603801N		3400		Undersea Warfare		03						12.736		1.486		4.871		0.000		4.871								

		27		A/PP		0603801N		3400		Unmanned and Autonomous Systems		03						36.280		32.743		26.729		0.000		26.729								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		27		Project		0603801N		9999		Congressional Adds		03		Congressional Interest Items not included in other Projects.		0.000		42.683		41.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		27		CA		0603801N		9999		Electromagnetic Railgun		03						0.000		10.000														

		27		CA		0603801N		9999		Program Increase		03						23.176		0.000														

		27		CA		0603801N		9999		Railgun with Hypervelocity Projectile		03						0.000		31.000														

		27		CA		0603801N		9999		Ruggedized High Energy Laser		03						11.588		0.000														

		27		CA		0603801N		9999		Solid State Laser Technology Maturation		03						7.919		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		28		PE		0603207N				Air/Ocean Tactical Applications		04		The Air Tactical Applications (AOTA) Program Element (PE) is aligned with the Navy's maritime strategy to enhance the future mission capabilities of the Navy-Marine Corps Meteorological and Oceanographic (METOC) Team supporting naval warfighters worldwide.  New state-of-the art government and commercial technologies are identified, transitioned, demonstrated and then integrated into Combat Systems and programs of record to provide capabilities that provide real-time and near-real-time operational effects of the physical environment on the performance of combat forces and their new and emerging platforms, sensors, systems and munitions.  The AOTA program element focuses on sensing and characterizing and predicting the littoral and deep-strike battlespace in the context of regional conflicts and crisis response scenarios.  

Projects in this PE transition state-of-the art sensing, assimilation, modeling and decision aid technologies from government and commercial sources.  Unique project development efforts include atmospheric and oceanographic data assimilation techniques, forecast models, data base management systems and associated software for use in mainframe, desktop and laptop computers.  Model data, products and services can be used by forward-deployed personnel or in a reach-back mode to optimize sensor placement and force allocation decisions.  Global Geospatial Information and Services efforts within this program address the bathymetric needs of the Navy.  Also developed are algorithms to process new satellite sensor data for integration into Navy and Marine Corps decision support systems and for display as part of the common operational and tactical pictures.  In addition, the projects provide for demonstration and validation of specialized atmospheric and oceanographic instrumentation and measurement techniques, new sensors, communications and interfaces.  Included are new capabilities to assess, predict and enhance the performance of current and emerging undersea warfare and mine warfare weapons systems.  AOTA capabilities are designed to support the latest versions of the Global Command and Control System and specific unit-level combat systems.  This PE develops technological upgrades for the U.S. Naval Observatory's Master Clock system to meet requirements of Department of Defense communications, cryptographic, intelligence, geolocation, and targeting systems; develops near-real-time earth orientation predictions; develops very precise determination of positions of both faint and bright stars; and supports satellite tracking and space debris studies.  

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) and the METOC Data Acquisition, the METOC Data Assimilation & Modeling, the Precise Timing and Astrometry, the Fleet Synthetic Training, the Tactical Environmental Support, Decision Support Products & Dissemination, the Earth System Prediction Capability projects, and the Remote Sensing Capability Development.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		616.037		47.422		29.747		32.643		2.400		35.043		36.157		36.269		37.143		37.882

		28		Project		0603207N		2341		METOC Data Acquisition		04		The major work of the Meteorology and Oceanography (METOC) Data Acquisition Project is to provide future mission capabilities to warfighters allowing them to detect and monitor the conditions of the physical environment throughout the entire battlespace.  The most promising new sensor technologies (including unmanned vehicles, tactical sensor exploitation, in-situ sensors) are transitioned from the government's and commercial industry's technology base.  These new sensor technologies are demonstrated, validated and integrated into operational programs for warfighters.  These new sensor capabilities provide timely and accurate METOC data to operational and tactical commanders.  METOC data requirements have evolved with emphasis on naval warfare shifting to littoral and deep strike battlespace.  The need to accurately characterize dynamic conditions are crucial in planning and executing warfare operations and effectively allocating force weapon and sensor systems.  Routinely available data sources, such as climatology, oceanographic and meteorological numerical models are necessary but not sufficient to support the littoral and deep strike regions.  Operational sensors are deployed great distances from the target area of interest.  The challenge is to collect and disseminate METOC data in variable and dynamic littoral environmental conditions or in denied, remote or inaccessible areas over extended periods of time. 

This project: 1) provides the means to rapidly and automatically acquire a broad array of METOC data using off-board and on-board sensors; 2) provides an on-scene assessment capability for the tactical commander; 3) provides the tactical commander with real-time METOC data and products for operational use; 4) demonstrates and validates the use of tactical workstations and desktop computers for processing and display of METOC data and products; 5) demonstrates and validates techniques which employ data compression, connectivity and interface technologies to obtain, store, process, distribute and display these METOC data and products; 6) develops new charting and bathymetric survey techniques necessary to reduce the existing shortfall in coastal hydrographic survey requirements; 7) develops an expanded database for predictive METOC models in areas of interest; and 8) supports the development of radar weather using through-the-sensor techniques.  Major emphasis area Tactical Oceanographic Capabilities project.		172.047		5.276		3.471		4.662		2.400		7.062		6.089		6.181		7.858		8.016

		28		A/PP		0603207N		2341		Meteorological and Oceanographic  (METOC) Data Acquisition		04						5.276		3.471		4.662		2.400		7.062								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		2342		METOC Data Assimilation and Mod		04		The Battlespace Data Assimilation and Prediction Project (2342) enables the future warfighter to leverage observed environmental data gathered under Project 2341 (METOC Data Acquisition) by assimilating data into and fusing them with sophisticated high-resolution (spatial and temporal) assessment and prediction models made possible by high-performance computing.  These models gain increasing importance as weapons and sensors grow in sophistication and complexity, making them all the more sensitive to the effects of the natural environment.  Meteorology and Oceanography (METOC) Processing enables full understanding of the limitations and constraints imposed by ocean and atmosphere, in space and time, thus quantifying and minimizing their impact on weapons, sensors, and mission.   However, METOC Processing itself is limited by the temporal and spatial resolutions at which data are collected and numerically analyzed and predicted.  Thus Projects 2341 and 2342 must remain aggressive in delivering higher and higher resolutions, demanding greater and greater computational and database capacities.  METOC Processing efforts must also rise to the challenge of assimilating smaller-scale phenomena, particularly in the littorals, and predicting their spatial and temporal effects, as stated by Fleet and Force Commanders who require remote autonomous, clandestine, littoral battlespace sensing in near-shore areas to enable Sea Shield & Sea Basing.  This next step in the Information Warfare (IW) Tasking, Collection, Processing, Exploitation and Dissemination (TCPED) continuum, METOC Processing, is critical to fully characterize the physical battlespace environment in real-time and in predictive/forecasting modes, and gives the warfighter a decisive advantage in the complex blue-water, littoral and deep-strike battlespaces.		251.206		20.959		17.441		21.168				21.168		22.355		22.382		22.004		22.438

		28		A/PP		0603207N		2342		Battlespace Data Assimilation and Prediction		04						10.314		8.443		21.168		0.000		21.168								

		28		A/PP		0603207N		2342		Earth System Prediction Capability (ESPC)		04						10.645		8.998		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		2343		Tactical METOC Applications		04		The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs typically use data derived from sensors developed in Project 2341 (METOC Data Acquisition) and assimilated by software produced by Project 2342 (METOC Data Assimilation and Modeling).  METOC Decision Aides and OEDAs also use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 



Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions. This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum. METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.		163.724		11.448		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		28		A/PP		0603207N		2343		Naval Integrated Tactical Environmental System Next Generation (NITES-Next)		04						11.448		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		2344		Precise Time and Astrometry		04		The Precise Timing and Astrometry (PTA) project funds research and development of improvements for the U.S. Master Clock (MC) System, the DoD Time Transfer capability, the Earth Orientation System, and the Astrometric Observation System. The MC System and Time Transfer provides precise time for use in modern military and National Technical Means (NTM) navigation, guidance, positioning, and tracking systems. The Earth Orientation System provides precise Earth Orientation Parameters for use by the DoD and the national civilian infrastructure to establish the specific orientation of the Earth and to provide input to the terrestrial reference frame. The Astrometric Observation System provides the basic data needed to generate the Celestial Reference Frame (CRF) which is the standard for calibrating all inertial navigation systems, satellite orbits, and earth rotation determinations. Improvement to the MC System, Time Transfer, Earth Orientation, and Astrometric Observation Systems are needed to ensure that new and upgraded DoD and NTM capabilities meet their performance requirements. By DoD Directive 4650.06 and OPNAV9420.1B, the U.S. Naval Observatory (USNO), is responsible for coordinating Precise Time and Time Interval (PTTI) requirements and for maintaining a PTTI reference standard (astronomical and atomic) for use by all DoD, federal agencies, and related scientific laboratories. The Navy is also responsible for providing CRF data for military and NTM navigation, positioning, and guidance capabilities to all DoD via DODI 4650.06 and OPNAV9420.1B. 

The PTA research and development efforts are focused on several areas relating to timing and time transfer: (1) Fielding of Rubidium Fountain Atomic Clocks and development of improved Global Positioning System (GPS) Timing Receivers in order to meet the precise timing requirements for the GPS III system; (2) Research & development of the capability of distributing timing signals via Optical fiber lines, as an alternative and backup to GPS time distribution; and (3) Research & development into Optical Clock technology, which is expected to be required for future DoD systems. The PTA research and development effort is also focused on the following areas related to Earth Orientation Parameter (EOP) determination: (1) Upgrade of the Very Long Baseline Interferometry (VBLI) data acquisition system / radio telescope at Kokee Park HI; (2) Development of a Software (SW) Correlator for processing of VLBI data, necessary for the generation of Earth Orientation Parameter (EOP) data; (3) Development of the capability for electronic transmission of the VLBI data from remote VLBI sites to the USNO correlator. The new SW Correlator and the eVLBI infrastructure upgrades are necessary in order to support daily updates of EOP data required by GPS III; (4) Development of an automated end-to-end EOP processing system, which combines input from multiple data sets (e.g. VLBI data, GPS orbit data, and laser ranging data, etc.). Automation is necessary to meet future DoD and GPS requirements; and (5) Modifications to the EOP system for compatibility with the new international standard -'VLBI2010'.  The PTA research and development for astrometry focuses on 1) 1.8 meter telescope deployment, 2) research into the development of a GPS-denied reference frame as a navigation solution, 3) visible and infrared (IR) instrumentation development. These activities are necessary for producing CRF products for DoD customers in an era of new surveillance, targeting, intelligence, and reconnaissance technologies and instrumentation.		15.533		4.992		4.556		2.467				2.467		3.293		3.209		3.079		3.141

		28		A/PP		0603207N		2344		Precise Timing and Astronomy		04						4.992		4.556		2.467		0.000		2.467								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		2363		Remote Sensing Capability Development		04		Remote Sensing Capability Development characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.
Remote Sensing Capability Development characterizes ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities. The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.		11.128		3.874		0.324		0.327				0.327		0.328		0.328		0.000		0.000

		28		A/PP		0603207N		2363		Remote Sensing Capability Dev.		04						0.058		0.324		0.327		0.000		0.327								

		28		A/PP		0603207N		2363		Remote Sensing Capability Development		04						3.816		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		3207		Fleet Synthetic Training		04		Fleet Synthetic Training (FST) provides Naval Forces with an enhanced in-port training capability.  Integrating embedded shipboard training devices, aircraft and submarine simulators into an interoperable network with joint, coalition and interagency partners will provide more effective training for our deploying naval forces. 

A key factor in achieving this new way of training our Naval Forces is to ensure that the required training is based on realistic characterizations of the physical environment.  This project develops and delivers software that characterizes the ocean and atmospheric environments; adjusts to meet fleet-required training scenarios; allows synthetic training to be conducted in areas of planned and contingency operations and provides sufficient detail to simulate the real-world conditions of the physical environment in those areas of interest.		2.399		0.243		0.266		0.283				0.283		0.305		0.326		0.332		0.339

		28		A/PP		0603207N		3207		Fleet Synthetic Training		04						0.243		0.266		0.283		0.000		0.283								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		3404		Tactical Environmental Support		04		The Tactical Environmental Support Project (3404) enables the future warfighter to leverage environmental data gathered, assimilated and predicted under Projects 2341 (METOC Collections) and 2342 (METOC processing) by incorporating them into warfighting technological, net-centric applications that shape the way in which commanders engage the enemy, take full advantage of environmental conditions (and their impacts on systems and sensors) and complete the mission in the most efficient manner feasible.  These software decision support tools complement the capabilities found in the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) Program of Record, and provide platform, sensor, communications, and weapon systems performance assessments for littoral and deep-strike warfighters.  The following warfighting disciplines benefit directly from these METOC Exploitation capabilities:  (1) Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare, (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).		0.000		0.315		2.595		2.619				2.619		2.643		2.672		2.684		2.738

		28		A/PP		0603207N		3404		Tactical Environmental Support		04						0.315		2.595		2.619		0.000		2.619								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		28		Project		0603207N		3405		Decision Support Products & Dissemination		04		Decision Support Products & Dissemination efforts enable the future warfighter to leverage environmental data gathered, assimilated, predicted and exploited by optimizing data formatting, compression, packaging, depiction, data-basing and transfer methodologies that permit the rapid dissemination of actionable battlespace environmental (METOC) information over tactical and reach-back networks.  This project ensures warfighters, commanders and those who support them are fully synchronized in terms of environmental data products shared among a multitude of platforms, systems and common operating pictures (COPs).  METOC information is highly dynamic.  Just as time synchronization is essential to navigation principles, timely METOC knowledge and information are vital to battlespace environmental exploitation, placing the warfighter and support elements in spatial and temporal synchronization, and at a collective advantage, in terms of the current and predicted states of the ocean and atmosphere.		0.000		0.315		1.094		1.117				1.117		1.144		1.171		1.186		1.210

		28		A/PP		0603207N		3405		Decision Support Products & Dissemination		04						0.315		1.094		1.117		0.000		1.117								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		29		PE		0603216N				Aviation Survivability		04		Aviation Survivability addresses the issues of aircrew and platform survivability, focusing on enhancing overall opportunity for aircrew and platform protection and enhanced performance.  The capabilities addressed under this program element counter emerging threats of next generation operational weapons systems and enhance combat effectiveness in future operational mission scenarios.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		188.346		5.450		7.050		11.919				11.919		11.502		11.414		11.488		11.338

		29		Project		0603216N		0584		Acft Protective Clothing		04		Project 0584 develops, demonstrates, and validates technologies designed to enhance warfighter performance, protection, injury prevention, mission effectiveness, and survivability. The project addresses aircrew readiness; life support equipment; physiological episodes; hearing protection and communication intelligibility; advanced helmet vision systems; laser eye protection and supporting technologies; escape and crashworthy systems; active/passive restraint systems; survival and evasion; aircrew/injury modeling; crew centered cockpit design control stations and aircraft maintainer protection.  Fully protected and mission ready Aircrew are a critical component of Ready Basic Aircraft.  The goal is to ensure they are able to perform their mission effectively on time, safely, every time.   Project 0584 responds to a number of operational requirements documents, including OR# 210-05-88 for Chemical and Biological protection, OR# 099-05-087 for Laser Eye Protection, Aircrew Laser Eye Protection (ALEP) joint operation requirements document JORD #513-88-99, and Capabilities Program Document (CPD) Night Vision Cueing and Display (NVCD).		101.721		2.469		3.918		4.117				4.117		4.177		4.213		4.121		4.203

		29		A/PP		0603216N		0584		Advanced Integrated Life Support System		04						1.311		2.427		0.000		0.000		0.000								

		29		A/PP		0603216N		0584		Advanced Technology Crew Station		04						1.158		1.491		4.117		0.000		4.117								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		29		Project		0603216N		0591		Acft Survivability, Vulnerability & Safety		04		Aircraft Survivability, Vulnerability and Safety. This project develops prototype hardware to improve the survivability of Navy and Marine Corps aircraft. This project addresses the likelihood of an aircraft being hit (susceptibility) and the probability of a kill if the aircraft is hit (vulnerability). Types of programs funded under this project include signature reduction efforts, subsystem and component hardening and development of fire and explosion suppression techniques for fuel systems.		46.604		1.340		1.502		1.458				1.458		1.463		1.502		1.535		1.568

		29		A/PP		0603216N		0591		Technology Design & Development		04						1.260		1.437		1.218		0.000		1.218								

		29		A/PP		0603216N		0591		Technology Requirements		04						0.028		0.045		0.040		0.000		0.040								

		29		A/PP		0603216N		0591		Technology Test & Evaluation		04						0.052		0.020		0.200		0.000		0.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		29		Project		0603216N		0592		Acft & Ordnance Safety		04		The Aircraft and Ordnance Safety Program transitions innovative munitions safety technology to Navy and Marine Corps air weapons, to comply with the Chief of Naval Operations direction that all munitions carried aboard Navy ships be insensitive to unplanned stimuli (thermal, impact, and shock events). The Aircraft and Ordnance Safety Program also ensures the safety and protection of personnel, aircraft, ships, and operational facilities, through improved precision targeting, fail-safe ordnance, selective effects munitions and shock/blast force protection technologies.		36.384		1.060		1.047		5.746				5.746		5.261		5.084		5.205		4.927

		29		A/PP		0603216N		0592		Insensitive Munitions (IM)		04						1.060		1.047		5.746		0.000		5.746								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		29		Project		0603216N		1819		CV Acft Fire Suppress System		04		This project develops improved fire-fighting systems and fire protective measures for aircraft-related fires on aircraft carriers, including assessment of fire properties, definition of fire threats, improvements to fire-fighting agents and delivery systems, fire detection and suppression system performance evaluations, and fire-fighter training improvements.		3.637		0.581		0.583		0.598				0.598		0.601		0.615		0.627		0.640

		29		A/PP		0603216N		1819		Fire-Fighting		04						0.581		0.583		0.598		0.000		0.598								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		30		PE		0603251N				(U)AIRCRAFT SYSTEMS		04		This program element supports the study, evaluation, optimization and enhancements of fielded aircraft systems not supported by a system specific Research, Development, Test and Evaluation, Navy program element.  The supported efforts will provide a basis to recommend options for improved efficiency, minimization of life cycle cost, and other affordable options.  As naval aircraft systems age, and analysis of the programmatic and /or reliability enhancements options allows the Department of the Navy to more effectively understand and manage system lifecycle costs and implications in future airborne platforms.

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		20.507		0.693		0.793		1.473				1.473		1.522		1.542		1.566		1.598

		30		Project		0603251N		3331		C-2 System Development		04		The C-2A Greyhound is a high wing monoplane, twin engine turbo-prop aircraft capable of operating from both a shore base and all operational United States Navy aircraft carrier classes.  The mission of the C-2A is to provide rapid response Carrier Onboard Delivery of fleet essential supplies, repair parts, and personnel to sustain at sea operations of deployed battle groups.  In addition, the C-2A provides airdrop delivery and mobilization support for special operations forces from land bases and carriers, Search and Rescue, and Humanitarian Relief.

This project will fund required development and obsolescence analysis of other subsystems required to operate the C-2A to the end of its service life.		20.507		0.693		0.793		1.473				1.473		1.522		1.542		1.566		1.598

		30		A/PP		0603251N		3331		Combat Readiness		04						0.693		0.793		1.473		0.000		1.473								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		31		PE		0603254N				ASW Systems Development		04		Includes RDT&E funds for advanced development and developmental testing of airborne anti-submarine warfare (ASW) systems, including aircraft, equipment, and devices for use against all types of submarine targets.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		128.772		7.466		7.044		7.172				7.172		7.298		7.445		7.591		7.743

		31		Project		0603254N		1292		Adv ASW Sensors & Proc		04		This program provides Air Anti-Submarine Warfare (ASW) effectiveness through development and maturation of advanced hardware and software associated with airborne acoustic and non-acoustic systems. This includes sensors and components, processing, post-processing, data recording and display capabilities to address regional threat scenarios against surfaced or submerged conventionally and nuclear powered submarines. Key objectives are platform accommodations of advanced active and passive sensors and components, improved detection, classification, localization, tracking, and increased capacity and flexibility to handle multi-sensor data loads. Furthermore, technologies that can be affordably implemented as payloads across fixed wing, rotary and unmanned platforms engaged in ASW, will be pursued. Programs being funded during the FYDP will evaluate technologies such as: Over the Horizon (OTH) communications, sonobuoy communication link to/from aircraft, Distributed Netted Sensors, transient signals, and source and receiver improvement technologies that will enhance passive and multi-static active sensor systems capabilities. Programs being funded during the FYDP will provide for the development and maturation of persistent tactical search technologies that will allow transition to the localization and attack phase in all operationally relevant environments. In addition, the program will provide for the development and subsequent experimentation, including data collection and engineering measurement, of Multi-static Active Coherent (MAC) sources and receivers, laser technologies, electro-optical and multi-spectral camera technologies, radar, and Magnetic Anomaly Detection (MAD) sensors. Those technologies that are deemed mature and provide increased operational capability will be approved for a production Rapid Capability Insertion (RCI) build. The test articles, which consist of passive/active sensors/components and associated processors, will support at-sea trials and experiments.		128.772		7.466		7.044		7.172				7.172		7.298		7.445		7.591		7.743

		31		A/PP		0603254N		1292		System performance assessments		04						7.466		7.044		7.172		0.000		7.172								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		32		PE		0603261N				Tactical Airborne Reconnaissance		04		This program element funds efforts to develop common technical and interoperability standards for current and future unmanned platforms, sensors, communications, and networking capabilities to achieve the required integration and interoperability of Unmanned Systems (UxS) represented in approved Naval Concept of Operations (CONOPS).

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		76.216		3.692		3.540		3.419				3.419		3.430		3.520		3.589		3.662

		32		Project		0603261N		2467		UxS Common Standards, Interoperability and Integration		04		The Naval Unmanned Aircraft Systems (UAS) strategy employs a family of UAS to perform persistent Intelligence, Surveillance, and Reconnaissance (ISR) in support of naval and joint service missions from forward bases/platforms and naval ships.

In support of the Navy and Marine Corps' overall UAS strategy, this program develops common technical and interoperability standards for current and future unmanned platforms, sensors, communications, and networking capabilities to achieve the integration and interoperability of UAS systems represented in approved Naval Concept of Operations (CONOPS). Leveraging fleet input based on current operations and informed by future operational plans, these efforts ensure the desired interoperability and integration of Unmanned Systems (UxS) throughout the battlespace is achieved. This program also establishes the common architecture, including command & control, for all unmanned systems to support and inform future CONOPS development. This effort provides for a cross program view of naval unmanned systems and is the entry point for DoN and other services to address commonality and interoperability opportunities.

Specifically:
- Provides studies and demonstrations in support of naval UAS Family of Systems (FoS) CONOPS development.
- Horizontally integrates across the naval UAS FoS through the development of Naval Interoperability Profiles to achieve required unmanned capabilities and interoperability.
- Provides support for development of common and interoperable UAS standards for use throughout the Department of Defense (DoD) and the North Atlantic Treaty Organization (NATO).
- Conducts CONOPS studies, demonstrations, advanced development/prototyping, and exercises for vehicle control, targeting, and weapons, sensor and payload employment.		76.216		3.692		3.540		3.419				3.419		3.430		3.520		3.589		3.662

		32		A/PP		0603261N		2467		Naval Interoperability & Standardization		04						2.103		1.620		1.459		0.000		1.459								

		32		A/PP		0603261N		2467		Studies and Demonstrations		04						1.589		1.920		1.960		0.000		1.960								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		33		PE		0603382N				Advanced Combat Systems Tech		04		The Advanced Combat System Technology line is to evolve the technical and business practices for programs to change to an open architecture construct. The program was constructed to mature both technical and business model integration for C5I systems programs of record in an open architecture environment. The priority was incorporating the principles of modular design and design disclosure, reusable application software, interoperability and secure information exchange, lifecycle affordability and encouraging competition and collaboration.

Project Unit 0324: Funding is to fully implement the Naval Open (Systems) Architecture (OSA) strategy. The implementation of this strategy provides the tools and leadership for assisting programs and the Naval Research and Development Establishment through the technical, business and cultural transition to OSA. The primary tools and assistance is established through a limited set of technical reference frameworks, consistent contract language guidance, Intellectual Property strategies and improvements in transparency of design disclosure and information exchange on past and current investments to support portfolio management and cross-program reuse. The OSA transformation effort will be applied to programs of record and coupled with rapid prototyping efforts being realized as management efficiencies both within programs and in accelerated acquisition efforts. Those elements include ensuring that all naval systems, families of systems, programs and prototypes move to modular OSA in accordance with Department of Defense (DoD) Instruction 5000.01 of 7 January 2015 which mandates that all DoD programs utilize Modular OSA to rapidly field affordable and interoperable systems. This project facilitates a strategic shift in the technical and business methods to establish cooperation and cross-domain/COI business relationships. This improves innovation and economies of scale throughout the Navy and Marine Corps. This leadership effort has identified the business case and potential return on investment for moving the Navy towards an open systems approach, supported the development of open systems technologies, and integrated best business and technical practices for open systems development within Naval acquisition. Naval OSA ensures Navy-wide system architectures become extensible and scalable in function, capacity, and workload to meet Joint warfighting requirements. This also includes the identification and development of common software components, functions, reuse methodologies, and extensible product lines.

Project Unit 2480: The efforts described in this mission area address the advanced component development and prototype demonstration associated with the Navy's Solid State Laser Technology Maturation (SSL-TM) Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. The SSL-TM program is developing an integrated Laser Weapons System Demonstrator (LWSD). SSL-TM will provide a new capability to the Fleet to address known capability gaps against asymmetric threats (UAS, small boats, and ISR sensors) and will inform future acquisition strategies, system designs, integration architectures, and fielding plans for laser weapon systems. 

Project Unit 3422: The SHARC Surface Platforms demonstration project is part of the Department of Defense Third Offset Strategy as one element in the Sensor Grid category for 24/7 autonomy infused Situational Awareness (SA). This project will purchase Commercial-off-the-Shelf SHARC Platforms (wave gliders) and integrate four (4) unique Government-owned classified mission payloads focused on the detection of threats. These capabilities will enable CONOPS development in an operationally relevant environment to demonstrate how these technologies can improve the SA to the battlespace Commanders.

Project Unit 3423: The LOCUST demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. LOCUST leverages the BA-3 Innovative Naval Prototype program developing and demonstrating swarming technology. The BA-3 effort is developing both the air vehicle, UAS swarming behaviors, and miniaturized sensor systems. ONR has demonstrated an autonomous system capable of launching 33 UASs in 40 seconds and flying them in a coordinated swarm. This BA-4 effort is trailing the BA-3 demonstration of technologies by a fiscal quarter and then demonstrating the technology in operationally relevant environments with military mission applications.

Project Unit 3424: The Heterogeneous Collaborative Unmanned Systems (HCUS) demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. HCUS provides autonomous, tactical monitoring of an adversary's port-sized littoral area for an extended period of time with capability to apply limited offensive effects on-demand.  Vehicles and sensors are intended to be used in contested environments - employing local communications nets, autonomous vehicle behavior, low bandwidth command links and local navigation with no requirement for GPS input. 

HCUS systems can be encapsulated and deployed as a single payload, or a small number of payload packages designed for specific missions. The payloads can be carried into theater by various manned or unmanned platforms depending on the degree of stealth required. A week-long project demonstration will simulate covert deployment, operations of autonomous UAVs over the area of interest, data exfiltration to a remote operator, autonomous UAV recharging via USVs and/or UUVs, deployment of unmanned ground sensors for persistent sensing, and remote operator on-demand offensive attack on a simulated target.

Project 3437: The EMW/SEWIP/SSEE Accelerator is part of the Department of Defense Third Offset Strategy to improve real time Electro-Magnetic Maneuver Warfare operations. This effort will develop integrated cross platform active and passive sensing solutions, next generation network and real time spectrum operations.

Project 3438: This activity addresses the advanced component development and prototype demonstration associated with ONR's Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Investments may include such mission areas as Unmanned and Autonomous Systems, Directed Energy / Electric Weapons, Electromagnetic Maneuver Warfare, Cyber Warfare, and Undersea Warfare. Funding to be realigned from the Unmanned Rapid Prototype Development project (Project Number 0399) in FY 2019.		68.820		4.450		39.240		64.694				64.694		76.309		47.098		50.712		51.723

		33		Project		0603382N		0324		Adv Combat System Technology		04		Project Unit 0324: Funding is to fully implement the Naval Open (Systems) Architecture (OSA) strategy. The implementation of this strategy provides the tools and leadership for assisting programs and the Naval Research and Development Establishment (NR&DE) through technical, business and policy transition to OSA. The primary tools and assistance are provided through a limited set of technical reference frameworks, consistent contract language guidance, Intellectual Property strategies and improvements in transparency of design disclosure and information exchange on past and current investments to support portfolio management and cross-program reuse. The OSA transformation effort will be applied to programs of record and coupled with rapid prototyping efforts being realized as management efficiencies both within programs and in accelerated acquisition efforts.  Those elements  include ensuring that all naval systems, families of systems, programs and prototypes move to modular OSA in accordance with Department of Defense (DoD) Instruction 5000.01 of 7 January 2015 which mandates that all DoD programs utilize Modular Open Systems Architecture to rapidly field affordable and interoperable systems. This project facilitates a strategic shift in the technical and business methods to establish cooperation, cross-domain, and community of interest business relationships. This improves innovation and economies of scale throughout the Navy and Marine Corps. This leadership effort has identified the business case and potential return on investment for moving the Navy towards an open systems approach, supported the development of open systems technologies, and integrated best business and technical practices for open systems development within Naval acquisition. Naval OSA ensures Navy-wide system architectures become extensible and scalable in function, capacity, and workload to meet Joint warfighting requirements. This also includes the identification and development of common software components, functions, reuse methodologies, and extensible product lines.		68.820		1.798		1.813		1.797				1.797		1.835		1.875		1.912		1.950

		33		A/PP		0603382N		0324		Align the Naval Enterprise Across All Domains to Implement OA		04						0.560		0.562		0.560		0.000		0.560								

		33		A/PP		0603382N		0324		Change the Naval and Marine Corps policy and guidance to Institutionalize OA Principle		04						0.624		0.619		0.610		0.000		0.610								

		33		A/PP		0603382N		0324		Knowledge Products for Implementing OSA		04						0.389		0.400		0.410		0.000		0.410								

		33		A/PP		0603382N		0324		OA Systems Engineering Leadership		04						0.225		0.232		0.217		0.000		0.217								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		2480		SSL-TM		04		The efforts described in this mission area address the advanced component development and prototype demonstration associated with the Navy's Solid State Laser Technology Maturation (SSL-TM) Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. The SSL-TM program is developing an integrated Laser Weapons System Demonstrator (LWSD). SSL-TM will provide a new capability to the Fleet to address known capability gaps against asymmetric threats (UAS, small boats, and ISR sensors) and will inform future acquisition strategies, system designs, integration architectures, and fielding plans for laser weapon systems.  

INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Successful demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future. 

ONR manages a continuum of INP and LA-Tech development from BA2 to BA3 to BA4. The goal of these BA4 investments is to further mature development and expend efforts necessary to evaluate integrated technologies, representative modes or prototype systems in high fidelity and realistic operating environments. This BA4 investment includes system specific efforts that help expedite technology transition from the laboratory to operational use. Emphasis is on proving component and subsystem maturity prior to integration in major and complex systems and may involve risk reduction initiatives. Projects in this category involve efforts prior to Milestone B and are referred to as advanced component development activities and include technology demonstrations. It is the goal of these projects to achieve Technology Readiness Levels 6 or 7. Successful experimentation and demonstration highlights the viability of new technological capabilities that could be implemented if an acquisition program were to be established to support further development. The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed.		0.000		0.000		0.000		3.922				3.922		11.918		5.442		4.000		0.000

		33		A/PP		0603382N		2480		Solid State Laser Technology Maturation (SSL-TM)		04						0.000		0.000		3.922		0.000		3.922								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		3422		SHARC Surface Platform		04		The Sensor Hosting Autonomous Remote Craft (SHARC) Surface Platforms demonstration project is part of the Department of Defense Third Offset Strategy as one element in the Sensor Grid category for 24/7 autonomy infused Situational Awareness (SA). This project will purchase Commercial-off-the-Shelf (COTS) SHARC Platforms (wave gliders) and integrate unique Government-owned classified mission payloads and enhanced capabilities including the detection of threats with persistence.  The focus of this effort is to accelerate demonstration of capabilities to meet Combatant Commander (COCOM) requirements that do not exist elsewhere in DoD and provide the fleet with a low cost, asymmetric advantage in support of multiple classified missions.  This includes persistent, autonomous situational awareness and early warning of submarines or related submarine activity as well as broad area, clandestine implementation of capabilities that enhance Intelligence Preparation of the Battlefield (IPB) and strike missions.  The successful demonstration of one particular payload integration to support a high priority warfighting mission area will be followed by a prototype operational event.  These capabilities will enable Concepts of Operation (CONOPS) development in an operationally relevant environment to demonstrate how these technologies can improve the SA to the battlespace Commanders.		0.000		2.627		7.025		9.281				9.281		14.757		3.834		0.000		0.000

		33		A/PP		0603382N		3422		Sensor Hosting  Autonomous Remote Craft (SHARC)		04						2.627		7.025		9.281		0.000		9.281								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		3423		LOCUST		04		The LOCUST demonstration is part of the Department of Defense (DOD) Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. LOCUST leverages the BA-3 Innovative Naval Prototype program developing and demonstrating swarming technology. The BA-3 effort is developing both the air vehicle, UAS swarming behaviors, and miniaturized sensor systems. ONR has demonstrated an autonomous system capable of launching 33 UASs in 40 seconds and flying them in a coordinated swarm. This BA-4 effort is trailing the BA-3 demonstration of technologies by a fiscal quarter and then demonstrating the technology in operationally relevant environments with military mission applications. Due to limitation of funding, FY 2018 accomplishments were limited to just the planned warfighter workshops and program planning. The LOCUST budget and schedule have been adjusted accordingly to reflect this situation.		0.000		0.013		1.954		2.960				2.960		5.948		7.940		8.103		8.265

		33		A/PP		0603382N		3423		LOCUST		04						0.013		1.954		2.960		0.000		2.960								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		3424		Heterogeneous Collaborative Unmanned Systems (HCUS)		04		The HCUS demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. HCUS provides autonomous, tactical monitoring of an adversary's port-sized littoral area for an extended period of time with capability to apply limited offensive effects on-demand.  Vehicles and sensors are intended to be used in contested environments - employing local communications nets, autonomous vehicle behavior, low bandwidth command links and local navigation with no requirement for GPS input. 

HCUS systems can be encapsulated and deployed as a single payload, or a small number of payload packages designed for specific missions. The payloads can be carried into theater by various manned or unmanned platforms depending on the degree of stealth required. A week-long project demonstration will simulate covert deployment, operations of autonomous UAVs over the area of interest, data exfiltration to a remote operator, autonomous UAV recharging via USVs and/or UUVs, deployment of unmanned ground sensors for persistent sensing, and remote operator on-demand offensive attack on a simulated target.		0.000		0.012		1.000		0.000				0.000		0.000		0.000		0.000		0.000

		33		A/PP		0603382N		3424		Heterogeneous Collaborative Unmanned Systems (HCUS)		04						0.012		1.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		3437		EMW/SEWIP/SSEE Accelerator		04		The Electromagnetic Maneuver Warfare/Surface Electronic Warfare Improvement Program/Ship's Signals Exploitation Equipment (EMW/SEWIP/SSEE) Accelerator is part of the Department of Defense Third Offset Strategy to improve real time Electro-Magnetic Maneuver Warfare operations.  EMW/SEWIP/SSEE Accelerator leverages the S&T Budget Activity (BA)-3 Electro-Magnetic Maneuver Warfare technology developments specifically in cross platform operations.  The BA-3 effort is developing high speed sensor and electro-magnetic networking, real time spectrum operations and passive targeting technologies.  ONR has demonstrated elements of next generation networking, passive tracking, and cross platform combat system coordination.  This BA-4 effort is trailing the BA-3 demonstration of technologies deploying and demonstrating the technology in operationally relevant environments with military mission applications.  The deployment will allow the ONR to significantly reduce risk, incorporate early warfighter improvements and test with real world data and scenarios.		0.000		0.000		14.389		23.630				23.630		23.636		0.000		0.000		0.000

		33		A/PP		0603382N		3437		EMW/SEWIP/SSEE Accelerator		04						0.000		14.389		23.630		0.000		23.630								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		33		Project		0603382N		3438		Innovative Naval Prototype (INP) Transition (6.4)		04		The efforts described in this mission area address the advanced component development and prototype demonstration associated with ONR's Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Successful demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future. 

ONR manages a continuum of INP and LA-Tech development from BA2 to BA3 to BA4. The goal of these BA4 investments is to further mature development and expend efforts necessary to evaluate integrated technologies, representative modes or prototype systems in high fidelity and realistic operating environments. This BA4 investment includes system specific efforts that help expedite technology transition from the laboratory to operational use. Emphasis is on proving component and subsystem maturity prior to integration in major and complex systems and may involve risk reduction initiatives. Projects in this category involve efforts prior to Milestone B and are referred to as advanced component development activities and include technology demonstrations. It is the goal of these projects to achieve Technology Readiness Levels 6 or 7. Successful experimentation and demonstration highlights the viability of new technological capabilities that could be implemented if an acquisition program were to be established to support further development. The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed. 

INP, LA-Tech, and supporting technology investments may include R-2 Activities mission areas such as Unmanned and Autonomous Systems, Directed Energy / Electric Weapons, Electromagnetic Maneuver Warfare, Cyber Warfare, and Undersea Warfare.		0.000		0.000		13.059		23.104				23.104		18.215		28.007		36.697		41.508

		33		A/PP		0603382N		3438		HIJENKS Operational Acceleration		04						0.000		0.000		8.007		0.000		8.007								

		33		A/PP		0603382N		3438		Unmanned and Autonomous Systems: Advanced ASW kinetic effects package for medium sized unmanned surface vehicle.		04						0.000		5.712		5.815		0.000		5.815								

		33		A/PP		0603382N		3438		Unmanned and Autonomous Systems: Advanced ASW sensor array package for medium sized unmanned surface vehicles.		04						0.000		5.347		5.315		0.000		5.315								

		33		A/PP		0603382N		3438		Unmanned and Autonomous Systems: Advanced aerial lift package for medium sized unmanned surface vehicle.		04						0.000		2.000		3.967		0.000		3.967								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		34		PE		0603502N				Surface & Shallow Water MCM		04		This program element provides resources for development of mine countermeasures systems to provide minehunting, minesweeping, and neutralization to counter known and projected mine threats.  The mine countermeasures systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide.  Resources are for developing and deploying advanced minehunting and minesweeping systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority.  Tactics and techniques used vary across a diversity of environments and a diversity of threats, including both asymmetric and emerging.  Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels.  Core capabilities include forward presence, deterrence, sea control, power projection, maritime security, humanitarian assistance and disaster response to maintain freedom of the seas.  Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing or eliminating post-mission analysis detect, classify, identify, decide time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability.  Concept of operations includes development of cooperative, unmanned, modular systems; the establishment of a capable networked command and control systems; and standing up an accurate and interactive environmental system with the ability to form and disseminate a Common Environmental Picture.  Efforts benefit the Mine Countermeasure (MCM) force by transforming the Navy from the platform-centered legacy set of systems to a capability-centered force that is distributed, networked, and able to provide unique maritime influence and access across the entire maritime domain.

The Surface Mine Countermeasures (SMCM) programs are in general platform independent and will provide detection, classification, localization, identification, neutralization, and influence clearance capabilities.  Programs develop: (1) unmanned minehunting capability for surface platforms; (2) the integration and improvement of new and existing systems (3) support for systems which detect, localize, classify, identify, and neutralize all mine types across MCM Avenger Class and other platforms; (4) systems for neutralizing mines and light obstacles through the entire water column to include deep water, open water,  shallow water, very shallow water, surf zones, and beach landing craft zones in support of operations; (5) integrate hardware for experimental testing related to surface ship, aircraft, and other cross platform applications; and (6) provide for the future unmanned portion of the FSC strategy.

Medium Unmanned Surface Vehicles (MUSVs) and Large Unmanned Surface Vessels (LUSVs) are segments of the Navy's Unmanned Surface Vehicle Family of Systems (FoS).  MUSV is defined as having a reconfigurable mission capability which is accomplished via modular payloads with an initial mission capability to support Battlespace Awareness through Intelligence, Surveillance and Reconnaissance (ISR) and Electronic Warfare (EW).  LUSV is defined as having a reconfigurable, multi-mission capability which is accomplished via an organic warfare capability and may be augmented with additional modular payloads.  Initial LUSV missions include Anti-Surface Warfare (ASuW) and Strike.  MUSVs and LUSVs provide low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions and augment the Navy's manned surface force.  MUSVs and LUSVs will be capable initially of semi-autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship) or via the ashore element (C2 station ashore).  While MUSV and LUSV will logically share common (GFE) C2 systems to support fleet integration and operations and may share other autonomy and mechanical technologies (depending on acquisition approaches), they will be primarily differentiated by size and cost as driven by payload capability, capacity and LUSV's organic warfare capability.

Future missions for both MUSV and LUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as future payloads and concept of operations (CONOPs) are developed.  Under the FSCF, MUSV and LUSV will be referred to as Future Surface Combatant USVs (FSC USVs) and are projected to include missions for Anti-Submarine Warfare (ASW), Logistics, Mine Countermeasures (MCM), Counter Swarm, Armed Escort, and Mine Warfare (i.e., mining).  MUSV and LUSV are key enablers of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups.  Fielding of MUSV and LUSV will provide the Navy increased capability and necessary capacity at lower procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.  

While unmanned surface vehicles are new additions to fleet units, MUSV and LUSV are intended to be relatively low developmental technologies that combine robust and proven commercial vessel designs with existing military payloads to rapidly and affordably expand the capacity and capability of the surface fleet.  Both programs benefit from years of investment and full scale demonstration efforts in autonomy, endurance, command and control, payloads and testing from the Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter (FY 2017 to FY 2021) and Office of the Secretary of Defense Strategic Capabilities Office (OSD SCO) Ghost Fleet Overlord Large USV experimentation effort (FY 2018 to FY 2021).  The combination of fleet-ready C2 solutions developed by the Ghost Fleet Overlord program and initial man-in-the-loop or man-on-the-loop control will reduce the risk of fleet integration of unmanned surface vehicles and allow autonomy and payload technologies to develop in parallel with fielding vehicles with standardized interfaces.  Fleet learning with early MUSV and LUSV units plus future upgrades of more advanced autonomy technology will allow eventual deployment as fully autonomous vehicles.  

These efforts are broken out into three (3) Project Units (PUs): Medium Unmanned Surface Vehicle (MUSV) (Project 3428), Large Unmanned Surface Vessel (LUSV) (Project 3067) and Unmanned Surface Vessel Enabling Capabilities (Project 3066).		244.710		69.906		120.348		507.000				507.000		813.251		848.933		955.274		872.229

		34		Project		0603502N		1234		Unmanned Surface Vehicle (USV)		04		This project provides resources for development, improvement and integration of Unmanned Surface Vehicle (USV) Mine Countermeasure (MCM) systems. A description of the major planned programs includes the following:

1) The Unmanned Influence Sweep System (UISS) utilizes an Unmanned Surface Vehicle (USV) integrated with an Unmanned Surface Sweep System (US3), a magnetic/acoustic sweep system developed to sweep acoustic/magnetic influence mines, which can be deployed from the Littoral Combat Ship (LCS) or a Vessel of Opportunity (VOO).

2) Mine Hunting USVs (MHUs) were delivered in FY 2014 to 5th Fleet in response to an Urgent Operational Need (UON) from Naval Forces Central Command concerning MCM capacity and capability gaps. Four systems (referred to as MHUs 1-4) were provided to Combined Task Force (CTF) 52 to conduct Minehunting Operations. Each MHU consists of a USMI Naval Special Warfare (NSW) 11-meter Rigid Hull Inflatable Boat (RHIB), which was converted to a USV by Naval Undersea Warfare Center Division Newport, and tows an AN/AQS-24B Minehunting sonar.  The systems are controlled from a Command and Control (C2) container located on either an underway host platform or on pier-side.  MHUs 1-4 are currently in sustainment and will support CTF52 until MCM Mission Packages are deployed to C5F AOR.  In FY 2016-2017, Speed to Fleet (S2F) funding supported the design and fabrication of an additional minehunting asset (referred to as "MHU 5") based on the MCM USV craft and integrating the AQS-24B.  Beyond FY 2017, all future efforts with MHU 5 are within the MCM USV program.

3) The Mine Countermeasures Unmanned Surface Vehicle (MCM USV) program leverages the USV from the UISS Program of Record (PoR) and adds a modular mission capability through the addition of multiple payloads.  MCM USV w/ AQS-20C integrates the existing AQS-20C minehunting sonar.  MCM USV w/ AQS-24B continues the Minehunting efforts.  In FY 2019 the MCM USV program began initial design efforts to support integration with a Mine Neutralization capability (Barracuda).  Minesweeping payloads will be subsumed by the MCM USV PoR in FY 2020.		88.290		14.989		28.645		31.519				31.519		19.105		18.943		19.331		19.715

		34		A/PP		0603502N		1234		MCM USV Management Services		04						0.250		0.250		0.390		0.000		0.390								

		34		A/PP		0603502N		1234		MCM USV Product Development		04						10.197		15.039		19.184		0.000		19.184								

		34		A/PP		0603502N		1234		MCM USV Support		04						1.960		4.100		5.532		0.000		5.532								

		34		A/PP		0603502N		1234		MCM USV Test and Evaluation		04						0.000		4.350		5.500		0.000		5.500								

		34		A/PP		0603502N		1234		MHU Support		04						0.288		0.900		0.913		0.000		0.913								

		34		A/PP		0603502N		1234		UISS Management Services		04						0.000		0.131		0.000		0.000		0.000								

		34		A/PP		0603502N		1234		UISS Product Development		04						2.294		1.000		0.000		0.000		0.000								

		34		A/PP		0603502N		1234		UISS Support		04						0.000		1.250		0.000		0.000		0.000								

		34		A/PP		0603502N		1234		UISS Test and Evaluation		04						0.000		1.625		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		2989		Barracuda		04		The Barracuda program provides an expendable, low cost, and unmanned mine neutralization capability against previously located near-surface mines with the potential to address other targets. Barracuda is a mine neutralization system with the form factor of an A-size sonobuoy. It is a modular weapon that will be stored and assembled on LCS, will be deployed from the Mine Countermeasures Unmanned Surface Vehicle (MCM USV), and will maintain communications with the operator on LCS while autonomously re-acquiring mines in the near surface and await a fire command from the operator on board LCS. 
An Analysis of Alternatives (AoA) for near surface mine neutralization requirements was conducted in June 2015 and Barracuda was selected. The Barracuda Capabilities Development Document (CDD) was approved on September 2016.  The Barracuda program achieved Milestone B on 12 April 2018.
The Department awarded a cost-plus incentive contract for the Barracuda detail design, development, test, and qualification to Raytheon (Integrated Defense Systems, Portsmouth, RI) on April 17, 2018, with an awarded value of $84.8 million.  The maximum contract value for Barracuda detailed design and development to include all EDMs, LRIP units, and support equipment is $364.3 million, with a period of performance through November 2022.  The program has conducted system functional and requirements reviews in November 2018 and a preliminary design review in March 2019.  A critical design review is scheduled for March 2020, which precedes the start of qualification and performance testing.  
Barracuda provides the only near surface mine neutralization system that will allow the Littoral Combat Ship (LCS) Mine Countermeasure (MCM) Mission Package (MP) to fully meet its two mine hunting performance requirements. Initial Barracuda deployment will be on the MCM USV as part of the LCS MCM MP.		0.000		20.572		28.803		28.641				28.641		33.205		38.387		37.869		38.631

		34		A/PP		0603502N		2989		Barracuda: Engineering Support		04						4.168		4.758		4.621		0.000		4.621								

		34		A/PP		0603502N		2989		Barracuda: Management Services		04						0.286		0.217		0.235		0.000		0.235								

		34		A/PP		0603502N		2989		Barracuda: Product Development		04						16.118		23.828		23.785		0.000		23.785								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		3066		Large Unmanned Surface Vehicle (LUSV)		04		As part of the Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Large USV (LUSV) project provides resources for the detailed design, fabrication, testing and support of the LUSV.  LUSV is defined as having a reconfigurable, multi-mission capability which is accomplished via an organic warfare capability and may be augmented with additional modular payloads.  The LUSV organic warfare capability will be procured under the Unmanned Surface Vessel Enabling Capabilities project unit and is intended to utilize existing payloads including Navy launchers and sensors.  Modular payloads may be developed separately by other programs or prototyping efforts and will be further developed and/or integrated into LUSV under the Enabling Capabilities project unit that supports MUSV and LUSV.  LUSVs are assumed to be greater than 50m in length in order to deliver the organic payload capability and endurance required.  LUSVs will be based on commercial designs with organic capability added to provide additional Anti-Surface Warfare (ASuW) and Strike capacity to the surface fleet.  LUSVs will provide relatively low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions to augment the Navy's manned surface force.  

LUSVs will be long endurance vessels with large payload capacity, designed to conduct a variety of warfare operations independently or in conjunction with manned surface combatants.  LUSVs will be capable of semi-autonomous or fully autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship), or via the ashore element (C2 station ashore).  LUSV C2, combat and/or weapon system integration will employ tamper proofing and security controls to prevent disclosure of data and electronic warfare defenses during autonomous operation.  LUSVs will employ a Risk Management Framework (RMF) approach with physical, technical and administrative security controls.  LUSVs will have hardware and software components to protect classified/sensitive functions, countermeasures designed to thwart adversary exploitation, classified data sanitation requirements, anti-tamper mechanisms to prevent disclosure of data and autonomous zeroization, and electronic warfare defenses.  LUSVs will be capable of weeks-long deployments and trans-oceanic transits and operate aggregated with Carrier Strike Groups (CSGs) and Surface Action Groups (SAGs), as well as have the ability to deploy independently.

LUSV will leverage efforts external to this project unit accomplished through the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) Ghost Fleet - Overlord project investments in FY 2018 (continuing through FY 2021).  Overlord converts existing commercial fast supply vessels into experimentation LUSVs, with the end goal to demonstrate relevant Navy Surface Warfare missions utilizing modular prototype payloads.  The Overlord systems will also advance the technology needed for autonomous operation of pier-launched vessels as well as increase the reliability and redundancy required to support an unmanned Hull, Mechanical, and Electrical (HM&E) system.  The Overlord systems will be able to travel thousands of miles between port visits, as well as operate for weeks at a time.  The Overlord program will procure 2 experimentation LUSVs (based on existing fast supply vessels) in FY 2019 and will develop fleet-ready C2 elements that will be directly incorporated into MUSV and LUSV.

The Navy is able to rapidly initiate the LUSV program in FY 2020 as a direct result of transitioning the OSD SCO Ghost Fleet Overlord technology.  In addition to the two experimentation LUSVs procured in FY 2019 by the Ghost Fleet Program, the Navy will procure two FY 2020 experimentation LUSVs of the same configuration (from the same vendors on the same contracts) as the Ghost Fleet Overlord systems and modular payloads will be procured to fully populate the 4 Overlord (2 SCO funded in FY 2019 and 2 Navy funded in FY 2020) experimentation LUSVs.  While the Overlord configuration rapidly delivers an initial LUSV capability, it does not provide the integrated and organic capability or capacity intended for the LUSV program.  The Navy intends to begin procuring LUSVs at a rate of 2 per year starting in FY 2021.  Design contracts will be competitively awarded in FY 2020 to develop an LUSV with an integrated (GFE) launcher system and capacity for additional modular payloads.  LUSVs of this configuration will be procured starting in FY 2021 with competitive detail design and construction contract(s). Payloads will be procured separately.

Future missions for LUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as future payloads and concept of operations (CONOPs) are developed.  LUSV is a key enabler of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups with an LUSV distributed Anti-Surface Warfare (ASuW) and Strike capacity.  Fielding of LUSV will provide the Navy increased capability and necessary capacity at lower projected procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.		0.000		0.000		0.000		372.527				372.527		535.364		584.323		607.616		637.984

		34		A/PP		0603502N		3066		Management Services		04						0.000		0.000		2.000		0.000		2.000								

		34		A/PP		0603502N		3066		Product Development		04						0.000		0.000		346.002		0.000		346.002								

		34		A/PP		0603502N		3066		Support		04						0.000		0.000		24.525		0.000		24.525								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		3067		Unmanned Surface Vehicle Enabling Capabilities		04		In order to accelerate future capability and support steady growth of the Navy's Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Unmanned Surface Vessel Enabling Capabilities project includes development, test, and integration of USV technologies; the advancement of Defense Advanced Research Projects Agency (DARPA), Office of Naval Research (ONR) and Industry USV efforts for associated technologies and the development and fabrication of payloads for LUSVs.  USV technology efforts in this project unit support demonstration of mission level autonomy, communications, command and control, navigation compliance with the International Regulations for Preventing Collisions at Sea 1972 (COLREGS), endurance, at sea replenishment, payload feasibility, mission planning and execution for the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) Overlord efforts, and enabling technologies for other USVs in the USV FoS, as applicable.

Modular payloads employed by Medium Unmanned Surface Vehicles (MUSVs) and Large Unmanned Surface Vessels (LUSVs) will be developed under this project unit.  Payloads will be customized to meet Navy needs and demonstrate useful capability for the Fleet.  MUSVs will achieve their mission capability through their employment of modular payloads.  LUSVs will augment their organic warfare capability with additional modular payloads.  

Efforts for the LUSV organic warfare capability will also be developed under this project.  In order to support the LUSV primary missions, investment in LUSV payload development, payload integration, and Integrated Combat System (ICS) development is required.  Investment is also needed to support LUSV payload testing and follow-on operations.  Due to the nature of this project, specific applications and detailed plans are available at a higher classification.		0.000		0.000		0.000		50.413				50.413		199.277		177.280		247.458		132.039

		34		A/PP		0603502N		3067		Management Services		04						0.000		0.000		0.050		0.000		0.050								

		34		A/PP		0603502N		3067		Product Development		04						0.000		0.000		44.613		0.000		44.613								

		34		A/PP		0603502N		3067		Support		04						0.000		0.000		5.750		0.000		5.750								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		3123		SMCM UUV		04		As part of the UUV Family of Systems (FoS) and in support of the MCM MP, the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced Unmanned Undersea Vehicles (UUVs) to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Pre-Planned Product Improvement (P3I) design efforts aligned to Fleet needs are ongoing to support insertion of incremental capability when the technology is ready. Planned P3I candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as potential future payloads as required.		156.420		21.799		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		34		A/PP		0603502N		3123		Knifefish SMCM UUV		04						21.799		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		3428		Medium Unmanned Surface Vehicle (MUSV)		04		As part of the Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Medium Unmanned Surface Vehicle (MUSV) project provides resources for the detailed design, fabrication, testing and support of the MUSV.  MUSV is defined as having a reconfigurable mission capability which is accomplished via modular payloads with an initial mission capability to support Battlespace Awareness through Intelligence, Surveillance and Reconnaissance (ISR) and Electronic Warfare (EW).  Modular payloads may be developed separately by other programs or prototyping efforts and will be further developed and/or integrated into MUSV under the Unmanned Surface Vessel Enabling Capabilities project unit that supports MUSV and LUSV.  MUSVs will provide low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions to augment the Navy's manned surface force.  

MUSVs will support the Navy's ability to produce, deploy and disburse ISR/EW capabilities in sufficient quantities and provide/improve distributed situational awareness in maritime Areas of Responsibility (AORs).  MUSVs will be designed to be attritable assets if used in a peer or near-peer conflict.  MUSVs will initially be capable of semi-autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship), or via the ashore element (C2 station ashore).  MUSV C2, combat and/or weapon system integration will employ tamper proofing and security controls to prevent disclosure of data and electronic warfare defenses during autonomous operation.  MUSVs will employ a Risk Management Framework (RMF) approach with physical, technical and administrative security controls.  MUSVs will have hardware and software components to protect classified/sensitive functions, countermeasures designed to thwart adversary exploitation, classified data sanitation requirements, anti-tamper mechanisms to prevent disclosure of data and autonomous zeroization and electronic warfare defenses.  MUSVs will be capable of weeks-long deployments and trans-oceanic transits, and operate aggregated with Carrier Strike Groups (CSGs) and Surface Action Groups (SAGs), as well as have the ability to deploy independently.

MUSV leverages efforts external to this project unit accomplished through Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter investments in autonomy, endurance, command and control, payloads and testing in FY 2017 (continuing through FY 2021).  Beginning in FY 2019, the Navy will commence transition of MDUSV Sea Hunter I and Sea Hunter II assets to Commander Naval Surface Forces under the MUSV project.  In addition, the MUSV C2 concept directly leverages the fleet-ready C2 solution developed for unmanned surface vessels in the OSD SCO Ghost Fleet Overlord LUSV experimentation program.

Future missions for MUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as concept of operations (CONOPs) are developed.  There is an opportunity to increase medium sized payloads based on the findings from the AoA, and as technology develops.  MUSV will be a key enabler of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups.  Fielding of MUSV will provide the Navy increased capability and necessary capacity at lower procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.		0.000		0.000		2.800		23.900				23.900		26.300		30.000		43.000		43.860

		34		A/PP		0603502N		3428		Management Services		04						0.000		0.200		1.700		0.000		1.700								

		34		A/PP		0603502N		3428		Product Development		04						0.000		1.900		16.000		0.000		16.000								

		34		A/PP		0603502N		3428		Support		04						0.000		0.700		6.200		0.000		6.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		34		Project		0603502N		9999		Congressional Adds		04		MUSV leverages efforts external to this project unit accomplished through Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter investments in autonomy, endurance, command and control, payloads and testing in FY 2017 (continuing through FY 2021). Beginning in FY 2019, the Navy will commence transition of MDUSV Sea Hunter I and Sea Hunter II assets to Commander Naval Surface Forces under the MUSV project. In addition, the MUSV C2 concept directly leverages the fleet-ready C2 solution developed for unmanned surface vessels in the OSD SCO Ghost Fleet Overlord LUSV experimentation program.

This project also provides resources for development, improvement and integration of Unmanned Surface Vehicle (USV) Mine Countermeasure (MCM) systems. A description of the major planned programs includes the following:

The Unmanned Influence Sweep System (UISS) utilizes an Unmanned Surface Vehicle (USV) integrated with an Unmanned Surface Sweep System (US3), a magnetic/acoustic sweep system developed to sweep acoustic/magnetic influence mines, which can be deployed from the Littoral Combat Ship (LCS) or a Vessel of Opportunity (VOO).

The Mine Countermeasures Unmanned Surface Vehicle (MCM USV) program leverages the USV from the UISS Program of Record (PoR) and adds a modular mission capability through the addition of multiple payloads.  MCM USV w/ AQS-20C integrates the existing AQS-20C minehunting sonar.  MCM USV w/ AQS-24B continues the Minehunting efforts.  In FY 2019 the MCM USV program began initial design efforts to support integration with a Mine Neutralization capability (Barracuda).  Minesweeping payloads will be subsumed by the MCM USV PoR in FY 2020.		0.000		12.546		60.100		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		34		CA		0603502N		9999		Medium Displacement Unmanned Surface Vehicle		04						0.000		42.000														

		34		CA		0603502N		9999		Navy Identified MCM USV Requirement		04						0.000		14.100														

		34		CA		0603502N		9999		Navy Identified UISS Requirement		04						0.000		4.000														

		34		CA		0603502N		9999		Unmanned Influence Sweep System		04						12.546		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		35		PE		0603506N				Surface Ship Torpedo Defense		04		The Surface Ship Torpedo Defense (SSTD) program provides a detect-to-engage layered torpedo defense capability. The four major efforts that comprise SSTD are the AN/SLQ-25 (NIXIE) system, Torpedo Warning System (TWS), the Countermeasure Anti-Torpedo (CAT) and Acoustic Device Countermeasure (Surface ADC MK2). CAT and TWS are development programs. The CAT program develops a canisterized Anti-Torpedo Torpedo (ATT). The TWS program develops the required torpedo detection, classification and localization (TDCL) ship systems to employ CAT. The TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS). 

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. Starting in FY20 The ATTDS Program will commence a sundown effort to return the five CVNs to their original configuration. The AN/SLQ-25 (NIXIE) is a towed acoustic and non-acoustic countermeasure system. The AN/SLQ-25 program develops countermeasure technologies and capabilities to improve ship survivability against future torpedo threats. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.		749.538		24.174		7.100		15.800				15.800		14.400		0.900		0.000		0.000

		35		Project		0603506N		0225		Surface Ship Torpedo Defense (SSTD)		04		The Countermeasure Anti- Torpedo (CAT) program developed a canisterized Anti-Torpedo Torpedo (ATT). The Torpedo Warning System (TWS) developed the required torpedo detection, classification and localization (TDCL)systems. The Countermeasure TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS).

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. The program delivered its first prototype system in FY13 and has delivered and installed its fifth and final system in FY17. Along with delivering and installing systems on CVN's, the ATTDS Program completed system salvo software development and a Quick Reaction Assessment (QRA) test in 1QFY18. 

In FY19, software support, material system changes, and system reliability enhancements will remain the program's top priorities to ensure the highest operational availability and performance of the systems. CVN Installation and/or removal will occur in FY20 through FY23. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.		749.538		14.523		7.100		15.800				15.800		14.400		0.900		0.000		0.000

		35		A/PP		0603506N		0225		Countermeasure Anti-Torpedo (CAT)		04						6.549		2.130		5.500		0.000		5.500								

		35		A/PP		0603506N		0225		Torpedo Warning System (TWS)		04						7.974		4.970		10.300		0.000		10.300								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		35		Project		0603506N		9999		Congressional Adds		04		The Surface Ship Torpedo Defense (SSTD) program provides a detect-to-engage layered torpedo defense capability. The four major efforts that comprise SSTD are the AN/SLQ-25 (NIXIE) system, Torpedo Warning System (TWS), the Countermeasure Anti-Torpedo (CAT) and Acoustic Device Countermeasure (Surface ADC MK2). CAT and TWS are development programs. The CAT program develops a canisterized Anti-Torpedo Torpedo (ATT). The TWS program develops the required torpedo detection, classification and localization (TDCL) ship systems to employ CAT. The TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS). 

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. The AN/SLQ-25 (NIXIE) is a towed acoustic and non-acoustic countermeasure system. The AN/SLQ-25 program develops countermeasure technologies and capabilities to improve ship survivability against future torpedo threats. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.		0.000		9.651		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		35		CA		0603506N		9999		Program Increase		04						9.651		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		36		PE		0603512N				Carrier Systems Development		04		The FY 2020 funding request was reduced by $0.315 million to account for the availability of prior year execution balances.

This Program Element (PE) addresses all technology areas associated with Carrier systems development. 

PROJECT 3216: The AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC) program delivers Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) combat capability to the Aircraft Carrier.   The program provides incremental development to deliver frequent capability updates to the Fleet, developing, testing, certifying, and fielding system upgrades and cyber-security patches.  The program maintains interoperability with current and future interfaces; supports mission data exchange; improves track/sensor processing and analysis techniques; improves mission planning; improves data recording, reconstruction, and distribution; improves embedded simulation and training capabilities and implements cyber-security measures to effectively employ overall CVN self-defense capabilities.  CV-TSC integrates sensor data from Off-Board Aircraft, Organic Platform Sensors, Link-16 Track Data, Ship Self Defense System (SSDS) Track Data, Global Command and Control System (GCCS) Over-the-Horizon Track Data, and Environmental and Threat Databases to assess the threat and assist the Tactical Action Officer (TAO) and Composite Warfare Commander (CWC) to effectively employ overall CVN self-defense capabilities. CV-TSC generates real-time ASW/SUW information and recommendations, tactical planning and employment of ASW/SUW assets, ASW/SUW sensor data processing and analysis, and distribution of tactically significant data. Aircraft supported include: MH-60R/S, P-8, MQ-4C Triton, and future ASW/SUW aircraft.

Changes to the SSDS configurations/variants have driven changes to the previous CV-TSC Fleet Capability Release (FCR) nomenclature/numbering.  There are now two different SSDS configuration/variants.  The first is non-Product Line Architecture (non-PLA) and the second is Product Line Architecture (PLA) configuration/variant.  To address these two different configurations/variants, the CV-TSC FCR nomenclature has been modified.  FCR-3 is split into two FCRs, FCR-3 and FCR-4.  FCR-3 supports SSDS PLA and FCR-4 supports SSDS non-PLA.  What was previously shown as FCR-4 is now renamed to FCR-5, which reflects a planned SSDS configuration/variant reduction to a single configuration.   

PROJECT 4005: The In-Service Carrier Systems Development Demonstration and Validation program exploits available technologies to deliver an affordable, robust, operator-friendly automation control environment for Navy Aircraft Carrier shipboard equipment. The program provides the system architecture, requirements/specification development, technology selection, software development (including software baseline), as well as land-based and shipboard testing of new technologies to improve shipboard operations and to reduce workload, manpower requirements, and Total Ownership Costs (TOC).		69.160		9.184		5.440		4.997				4.997		5.658		5.719		5.702		5.814

		36		Project		0603512N		3216		Tactical Support Center-Integration		04		The CV-TSC project delivers ASW and SUW combat capability to the Aircraft Carrier. CV-TSC integrates sensor data from Off-Board Aircraft, Organic Platform Sensors, Link-16 Track Data, SSDS Track Data, Global Command and Control System (GCCS) Over-the-Horizon Track Data, and Environmental and Threat Databases to assess the threat and assist the TAO and CWC to effectively employ overall CVN self-defense capabilities. CV-TSC generates real-time ASW/SUW information and recommendations, tactical planning and employment of ASW/SUW assets, ASW/SUW sensor data processing and analysis, and distribution of tactically significant data. Aircraft supported include: MH-60R/S, P-8, MQ-4C Triton, and future ASW/SUW assets. System development is accomplished through the following initiatives:

1) Maintaining interoperability with the local CVN warfare systems through current and future interfaces; 
2) Continuing to support mission data exchange and tactical control with current and future ASW/SUW assets and their mission systems; 
3) Improving track and sensor processing and analysis techniques as new track and sensor data becomes available; 
4) Improving mission planning support for the ASW/SUW missions conducted from the CVN; 
5) Improving data recording, reconstruct, and distribution to meet the decreasing timelines associated with getting tactically significant data to other end users both on and off platform;  
6) Improving embedded simulation and training capabilities to enable operator proficiencies; and 
7) Implementing cyber-security measures. 

This Project also provided development of Boundary Defense Capability (Cybersecurity) capabilities (funded from FY 2016 through FY 2018). The purpose of this effort was to define and develop enterprise Hull Mechanical & Electrical (HM&E) System cybersecurity solutions that would provide: protections from cyber-attacks such as boundary defense capabilities that will protect threats entering and leaving HM&E systems, physical protections, message authentication and encryption methods; Detection solutions for system anomalies and attacks at the boundaries, on hosts, networks and backplanes; and provide for operator awareness (e.g. malware detection, file integrity verification, etc.); Reaction solutions that will enable operator and system responses to an attacks; and Recovery methods that will enable for a system to quickly get back to a good known state. Planning will also commence for the integration of cyber solutions into specific HM&E control systems (e.g. Machinery Control, Steering Control, etc.).		43.792		7.530		4.248		4.295				4.295		4.436		4.529		4.613		4.704

		36		A/PP		0603512N		3216		CV-TSC Development / Integration / Test / Certification		04						4.157		4.248		4.295		0.000		4.295								

		36		A/PP		0603512N		3216		NAVSEA Boundary Defense Capability (Cybersecurity)		04						3.373		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		36		Project		0603512N		4005		In-Service Carrier Systems Development		04		The In-Service Carrier Systems Demonstration and Validation program exploits available technologies to deliver an affordable, robust, operator-friendly automation control environment for Navy Aircraft Carrier shipboard equipment. The program provides the system architecture, requirements/specification development, technology selection, software development (including software baseline), as well as land-based and shipboard testing of new technologies to improve shipboard operations and to reduce workload, manpower requirements, and Total Ownership Costs as well as addressing equipment obsolescence issues. Initial technologies include the Uninterruptible Power Supply (UPS) Replacements, the Integrated Condition Assessment System, the On-Machine I/O development for LPAPs and LPAP air end redesign, Modular Refrigeration Unit (MRU). Demonstration technologies include Advanced Damage Control System (ADCS) software improvements, Input/Output Controller (IOC) Replacement, Fleet Wireless Personal digital Assistant (PDA), Weapons Elevator Laser Positioning System, Legacy Steering Interface upgrades, Passive countermeasures System (PCMS) alternate measurement capability, Additive Manufacturing efforts, and Weapons Elevators PLC redesign. Wireless systems, smart sensors, lighting systems, knowledge-based systems, automated casualty control, automated technology for workload reduction, linked smart devices, common software tools for interoperability, and self-healing network are technologies being considered for future applications including the following: Integrated Bridge control Data Logger, C4I Network Performance Modeling and Analysis, Network Data Logger Device, Portable Communication System (PCS) proof of concept, Ship Control System (SCS) Onboard trainer, CVN 78 class platform support for Joint Strike Fighter Integration, Development of a Standardized tool to be used to perform structural analyses to assess the adequacy of corroded and degraded structure.		25.368		1.654		1.192		0.702				0.702		1.222		1.190		1.089		1.110

		36		A/PP		0603512N		4005		In-Service Carrier Systems Development		04						1.654		1.192		0.702		0.000		0.702								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		40		PE		0603542N				Radiological Control		04		The FY 2020 funding request was reduced by $0.044M to account for the availability of prior year execution balances.

Mission Description:  The Radiation Detection, Indication and Computation (RADIAC) Program is responsible for providing radiation monitoring instruments that detect and measure ionizing radiation.  These instruments are used on all Navy, Coast Guard and Military Sealift Command vessels, and at every Navy shore installation, in order to ensure the safety of personnel, continuity of operations in radiological contingencies, and protection of the environment.

Justification:  Title 10 of the Code of Federal Regulations, Part 20 (10 CFR 20) requires RADIAC instruments be used to ensure the safety of personnel who work with or who are exposed to radioactive materials in their jobs.  Additionally, the Navy's mission requires personnel and ships to have the ability to operate in radiological environments and the ability to identify and interdict radiological Weapons of Mass Destruction (WMD).  Navy programs that require RADIAC instruments for Occupational Safety & Health (OSH) under the provisions of 10 CFR 20 include Naval Nuclear Propulsion, Nuclear Weapons, Medical, and Radiological Affairs Support.  Non-OSH programs include Radiological Defense, Consequence Management, Training, Technical (RADIAC calibration, shielding evaluation, research, etc.) and Radiological Search (maritime interdiction and radiological search missions to locate or intercept WMD).

This budget item develops, tests and evaluates new, highly reliable, more easily calibrated, easy to care and maintain, light weight and modern RADIAC instruments in order to improve the effectiveness of radiation safety, to make instruments simpler to use, and to reduce life cycle costs.  The ultimate goal is to replace old, bulky, costly to maintain and repair, unreliable and obsolete instrumentation with multifunction equipment that can be automatically calibrated at greatly reduced cost.

This budget item also provides for improvement to nuclear weapons intrinsic radiation (gamma and neutron) shielding calculations, mixed field (neutron and gamma) dosimetry, and in neutron measurement.  The objective is to develop less costly and more effective integral shielding for better personnel protection and safety.  Improvement in personnel dosimetry and neutron measurement is also a major emphasis.		5.118		0.716		0.740		0.689				0.689		0.778		0.788		0.785		0.800

		40		Project		0603542N		1830		RADIAC Development		04		Mission: The Radiation Detection, Indication and Computation (RADIAC) Program is responsible for providing radiation monitoring instruments that detect and measure radiation in accordance with the provisions of Title 10 of the Code of Federal Regulations (10 CFR).  These instruments are used on all vessels afloat and at every shore installation in order to ensure the safety of personnel and the environment.  RADIACs are also required after an act of terrorism or war that involves nuclear material in order to enable continuation of warfighting ability.

Justification: Many RADIAC instruments and dosimetry systems are decades old and approaching the end of their useful lives.  In some cases the equipment and replacement parts are no longer manufactured, making the equipment logistically unsupportable.  In other cases increasing failure rates due to age make replacements an economic efficiency
improvement.  In all cases a technology refresh will make both economic sense in terms of lowering the total ownership costs, and will also provide increased operational capabilities.
  
Naval Nuclear Propulsion Program (NNPP):  Instruments are developed to support the safe operation and maintenance of nuclear powered vessels and at nuclear maintenance facilities.

Non-NNPP: Instruments are developed to support other than NNPP end users, such as Explosive Ordnance Disposal, Nuclear Weapons, Medical, Industrial Radiography, Radiological Defense and Training.
 
Visit, Board, Search & Seizure (VBSS): The Navy has been tasked to intercept and board vessels at sea to search for nuclear or radiological materials that could be used for terrorist attacks. These instruments would have different characteristics than those used for NNPP and non-NNPP purposes and prototypes must be developed and/or tested and evaluated.		5.118		0.716		0.740		0.689				0.689		0.778		0.788		0.785		0.800

		40		A/PP		0603542N		1830		Laboratory Test Equipment		04						0.000		0.165		0.275		0.000		0.275								

		40		A/PP		0603542N		1830		Primary Dosimetry		04						0.070		0.015		0.070		0.000		0.070								

		40		A/PP		0603542N		1830		Radiological Detection System		04						0.150		0.270		0.150		0.000		0.150								

		40		A/PP		0603542N		1830		Secondary Dosimetry		04						0.416		0.275		0.131		0.000		0.131								

		40		A/PP		0603542N		1830		Visit, Board, Search & Seizure		04						0.080		0.015		0.063		0.000		0.063								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		41		PE		0603553N				Surface ASW		04		The Rest-of-the-World (ROW) continues to produce quieter, more lethal submarine technologies. Adaptable commercial technologies are readily available to the ROW navies. These trends increase the threats to U.S. surface combatants, thus requiring a focused effort to identify the most promising Anti-Submarine Warfare (ASW) technologies through a process of discovery, assessment, experimentation, and analysis.

The objective of this Program Element (PE) is to pursue the development of technologies with the goal of improving ASW effectiveness to the point of rendering the enemy submarine irrelevant against US and coalition forces. Studies, experiments and/or technology developments under this PE will seek to improve the ability of surface combatants to detect, classify, localize, and track submerged contacts and detect and defend against modern torpedoes. To achieve these objectives, it is essential to develop new ASW technologies. The product of these efforts will be provided to the Advanced Capability Build (ACB) program supporting the continuing improvement of the AN/SQQ-89(V) Surface Ship Undersea Warfare (USW) Combat System.		186.900		1.092		1.122		1.137				1.137		1.157		1.184		1.209		1.233

		41		Project		0603553N		1704		Undersea Warfare		04		The Rest-of-the-World (ROW) continues to produce quieter, more lethal submarine technologies. Adaptable commercial technologies are readily available to the ROW navies. These trends increase the threats to U.S. surface combatants, thus requiring a focused effort to identify the most promising Anti-Submarine Warfare (ASW) technologies through a process of discovery, assessment, experimentation, and analysis.

This Project will pursue the development of technologies with the goal of improving ASW effectiveness to the point of rendering the enemy submarine irrelevant against U.S. and coalition forces. Studies, experiments and/or technology developments under this project will seek to improve the ability of surface combatants to detect, classify, localize, and track submerged contacts and detect and defend against modern torpedoes. To achieve these objectives, it is essential to develop new ASW technologies. The product of these efforts will be provided to the ACB program supporting the continuing improvement of the AN/SQQ-89(V) Surface Ship USW Combat System.		186.900		1.092		1.122		1.137				1.137		1.157		1.184		1.209		1.233

		41		A/PP		0603553N		1704		ASW Concept Development/Studies		04						1.092		1.122		1.137		0.000		1.137								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		42		PE		0603561N				Advanced Submarine System Development		04		The FY 2020 funding request was reduced by $3.000M to account for the availability of prior year execution balances.

This Program Element (PE) supports innovative research and development in submarine Hull, Mechanical and Electrical (HM&E) and combat systems technologies and the subsequent evaluation, demonstration, and validation for submarine platforms. It will increase the submarine technology base and provide subsystem design options not currently feasible. The program element also supports programs transitioning from Science and Technology (S&T), Defense Advanced Research Projects Agency (DARPA), Independent Research and Development, and Small Business Innovation Research (SBIR) projects.
 
PROJECT 0223: The Submarine Combat System Improvement (Advanced) (Non-ACAT) Project researches, develops, and tests new sonar, combat system, imaging, and electronic warfare software and develops, tests, and prototypes new sonar arrays for Program Executive Office Submarine (PEO SUB) programs, delivering about thirty (30) new capabilities every other year.  This Project supports Navy Submarine Acoustic Superiority and Technology Insertion Initiatives through the application of advanced development and testing of sensors and sensor processing systems supporting tactical control systems improvements. Improvements are supportive of A Cooperative Strategy for 21st Century Sea Power and the Chief of Naval Operations (CNO) Design for Maintaining Maritime Superiority; addressing all components to include Strengthen Naval Power At and From Sea, Achieve High Velocity Learning, Strengthen Our Navy Team for the Future, and Expand and Strengthen Our Network of Partners. This Project addresses threats posed by China, Russia, Iran, Korea and Terrorism (CRIKT), improved lethality of U.S. Submarine Forces and 3rd Offset Capabilities in the Unmanned and Automated Systems domains.

Project 0223 is comprised of four (4) major efforts: Advanced Processing Builds (APB), Flank Array Demonstration (FAD), Advanced Sensors, and Large Vertical Array (LVA).

APB develops, tests and transitions capabilities for:
- APB Acoustics, transitioning to AN/BQQ-10
- APB Tactical Control, transitioning to AN/BYG-1
- APB Imaging, transitioning to AN/BVY-1
- APB Electronic Warfare (EW), transitioning to AN/BLQ-10

Flank Array Demonstration (FAD) conducts testing and analysis on the existing Large Vertical Array (LVA) and supports maintenance and correction of identified problems on the array.

Advanced Sensors develops new technologies for Hull Mounted and Towed Arrays. Hull Mounted improvements support submarine applications only. Towed array improvements are shared to support surface and surveillance applications, as well.

Large Vertical Array (LVA) leverages demonstrated FAD developments to conduct critical testing and analysis needed to improve array performance and develop sensor employment tactics. It will introduce new electronic hardware and new software applications to enhance array and signal processing performance. These improvements will be incorporated in future LVA builds for VIRGINIA class SSNs and OHIO and COLUMBIA classes of SSBNs.

PROJECT 2033: The Advanced Submarine Systems Development (ASSD) Program is a non-acquisition program that develops and matures technologies for successful integration into future and modernized submarine classes, thus lowering acquisition and life cycle program costs while improving mission capability.  ASSD transitions Hull, Mechanical, and Electrical (HM&E) technologies and future naval concepts from Science & Technology (S&T) and Research and Development (R&D) to operational platforms; performs tests and demonstrates submarine design and naval architecture products destined for integration into future submarine classes or backfit into existing fleet assets; develops, initially integrates, and does test validation of leading payload concepts for submarine integration in support of the Design for Undersea Warfare; and operates unique R&D experimentation, modeling, testing and simulation facilities to enhance submarine stealth, maneuverability, capability, and affordability. The program also supports Small Business Innovation Research (SBIR), Small Business Technology Transfer (STTR), Office of Naval Research (ONR), Defense Advanced Research Projects Agency (DARPA) programs, and near and mid-term technology insertion to achieve future submarine class total ownership cost reductions, and influence future submarine concept designs and core technologies. Experimentation and demonstration is conducted in a joint warfighting context with other services, (i.e. the U.S. Marines, U.S. Army, and the U.S. Air Force), to enable early assessment of warfighting capabilities, and to contribute to smarter technology selection decisions for potential incremental development. This program also supports Information Exchange Programs and joint Project Agreements (PA) with the United Kingdom, Canada, Australia and other international partners.

Project 2033 is comprised of three budget categories: Strategic Capability Infrastructure, Long Range R&D Investment, Rapid Prototyping. 

The major developmental efforts include:

Strategic Capability Infrastructure
- Large Scale Vehicle (LSV)
- Intermediate Scale Measurement System (ISMS)
Long Range R&D Investment
- Advanced Submarine Control (Secondary Propulsion System)
- Advanced Material Propeller (AMP) Technology
- Innovation Technology Transition (SBIRs/STTRs)
- Next Generation Attack Submarine (SSN(X)) Technologies
- Next Generation (NG) Thrust
- Submarine Signature Management/Acoustic Superiority
- Advanced Hull Coatings
- Next Generation Towed Array Reliability
- Support of ONR Future Naval Capability (FNC) new starts
- Hydraulic Elimination through Electrification 
Rapid Prototyping
- Common Unmanned Aerial Vehicle (UAS) Comms
- Fleet Module Autonomous Underwater Vehicle (FMAUV)
- Li-Ion Battery FMAUV Submarine Integration
- Clandestine Delivered Mine (CDM)
- Advanced Weapons Enhanced by Submarine UAS against Mobile targets (AWESUM)/Blackwing Unmanned Aerial System (UAS)
- Submarine Payload Integration
- Electronic Warfare/Intelligence Surveillance and Reconnaissance (EW/ISR) Unmanned Underwater Vehicle (UUV) Payload
- Submarine Launch Decoy

PROJECT 2096: Payload Delivery Development, consists of two (2) sub-projects:

- Payload Handling System (PHS) 
- 3" Sub Launched Unmanned "K" Aerial System (SL-UKAS) 

Payload Delivery Development is a non-acquisition program that supports innovative research and development efforts to enable integration of deployable and/or retrievable undersea vehicles, payload concepts, and offboard systems through design, manufacture, test/demonstration, evaluation, and validation for submarine platforms. In addition to technology development, the program will support engineering and integration of new and existing technologies to enable rapid prototyping and fielding of capabilities which will inform and provide solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc., enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. The program will furthermore support transition of high-interest systems and/or payloads from research and development to Programs of Record (PoRs), as appropriate.  

PROJECT 3391: In 2013, OPNAV N97 established SSN/SSGN Survivability Program (S3P) as a separate project area within ASSD to assure SSN/SSGN survivability and the ability of submarines to complete their joint warfighting missions even if covert mobility is compromised. FY18 is the first year of S3P execution as Project 3391 under ASSD with level funding across the FYDP. PBR 19 proposes technology projects that would help pace world-wide technology advances and red investments so as to track and assess US undersea superiority technology insertion plans and their impact on SSN/SSGN survivability.


PROJECT 9710: This program was previously funded in FY 2019 by the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) under Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies) and consists of two (2) sub-projects:

- Project 1 
- New Payload Launcher Device (PLD) 

Project 1 leverages a separately funded advanced demonstration initiative that launches an existing payload (Payload 1) from U.S. Submarine classes. The payload and ship system integration are managed by separate programs, with further details classified.  By leveraging the successful demonstration system, engineering and design work commences rapidly, as it is largely a spiral design upgrade to the demonstration capability and has planning and integration work on which to build.  In FY2020 begin initial developmental engineering and design work, award the development contract and conduct the PDR.

In FY2020 a New PLD will be developed to eject payloads out of current submarine ejection systems. The current device lacks the energetic capacity to support the weight and scope of desired larger payloads (Project 1 and others). Rapid development of the new device allows for early integration and testing support for these future payloads, avoiding later costs and redesign of the payload systems. FY2020 efforts include development through preliminary design review (PDR) and critical design review (CDR).		1,029.545		91.927		105.809		148.756				148.756		166.138		150.126		169.750		185.054

		42		Project		0603561N		0223		Sub Combat System Improvement (ADV)		04		The Submarine Combat System Improvement (Advanced) (Non-ACAT) Project addresses technology challenges to improve tactical control in littoral and open ocean environments for a variety of operational missions including peacetime engagement, surveillance, battle space preparation, deterrence, regional sea denial, precision strike, task group support, and ground warfare support. These technologies, developed by Navy technology bases, the private sector, ONR, FNC, and DARPA are then transitioned. Prototype hardware/software systems are developed to demonstrate technologically promising system concepts in laboratory and at-sea submarine environments. The Advanced Sensor development program develops and tests new sensors and demonstrates large array configurations. Current efforts are directed at Towed Array sensor technologies, telemetry, and architecture, to improve reliability and performance while decreasing program life cycle costs. For large array configurations, Conformal Acoustic Velocity Sonar (CAVES), Wide Aperture Array (WAA), Large Vertical Aperture (LVA) and Large Flank Array (LFA) technologies are also being pursued. The focus of sensor processing technology efforts through the APB program will address improvements in imaging, tactical control, Electronic Warfare (EW) and acoustics, including detection, localization, classification, ranging, tracking, situational awareness, tactical decision aides, command decision support tools and displays and other functions essential to mission success. APB will also develop capabilities related to Unmanned Aerial and Undersea Vehicles and automated technologies specific to CRIKT. Technologies and/or capabilities developed under this Project will be shared, as applicable to reduce costs and optimize reuse, with development programs for surface ship sonar, Advanced Capability Build (ACB) and surveillance platforms, Advanced Surveillance Build (ASB). ACB and APB are managed under a common development process titled AxB. While each platform retains its uniqueness and focus in functional domains essential to mission success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness.

This Project will also participate in, and take advantage of, the Tactical Advancements for the Next Generation (TANG) initiative that utilizes Commercial Industrial Design Thinking methodologies to engage the Fleet in generating innovative improvement concepts for Submarine and Surface systems.		526.594		39.648		45.898		51.151				51.151		53.935		55.734		57.763		58.817

		42		A/PP		0603561N		0223		Advanced Processing Build (APB)		04						33.873		40.773		41.776		0.000		41.776								

		42		A/PP		0603561N		0223		Advanced Sensors		04						3.800		3.800		7.000		0.000		7.000								

		42		A/PP		0603561N		0223		Flank Array Demonstration (FAD)		04						1.975		1.325		0.375		0.000		0.375								

		42		A/PP		0603561N		0223		Large Vertical Array (LVA)		04						0.000		0.000		2.000		0.000		2.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		42		Project		0603561N		2033		Adv Submarine Systems Development		04		Advanced Submarine Systems Development (ASSD) is a non-acquisition program that develops/matures and tests advanced technologies for successful integration into current and future submarine classes, lowering the technical/cost risks of integrating new technologies prior to acquisition, and speeding the delivery of capability and lethality into the Fleet.  ASSD transitions Hull, Mechanical, and Electrical (HM&E) technologies,and future naval concepts from the Science & Technology (S&T) and Research and Development (R&D) communities through the development, maturation, and integration of technology projects to operational submarine platforms for assessment, testing, and evaluation.  Once projects have proven their maturity and promise through at-sea demonstration, they are formally transitioned into acquisition Programs Of Record (PORs).  Additionally, ASSD operates and maintains R&D infrastructure assets that are critical to the long-term design, assessment and construction of modern, stealthy submarine platforms.

Project 2033 is comprised of three programmatic budget categories: Strategic Capability R&D Infrastructure, Long Range R&D Investment, and Rapid Technology Development and Ship Integration.  Strategic infrastructure investments maintain and operate critical, one-of-a-kind submarine R&D assets that enable the design and manufacture of the stealthiest submarines in the world, without the requirement to develop and test at full scale, which is inordinately expensive and risky. Long-range R&D investment is the maturation and prototyping at full scale of long- range (5-10 years) technologies, to enable their readiness for incorporation into existing and future submarines. The objective is to achieve high
technology readiness (TRL-7) of the targeted technology so that it can be incorporated into the baseline submarine design during the detailed design contract award. Rapid Technology Development and Ship Integration projects are efforts designed to mature higher TRL capabilities and field the particular technology project capability within an 18-30 month window, from program start to submarine at-sea demonstration. Also included in this category are innovative technology transition projects, seedling efforts (<$800K/year) which assess new technology candidates and keep the submarine/ USW technology pipeline primed.   All SEA073/ASSD projects are determined by senior USW leadership and N97 sponsor direction.

The Program works with Small Business Innovation Research (SBIR), Small Business Technology Transfer (STTR), Office of Secretary of Defense (OSD), Office of Naval Research (ONR), and Defense Advanced Research Projects Agency (DARPA) organizations to identify and mature technology candidates for integration into current/future submarine classes to provide new/transformational capabilities, while achieving total-ownership cost reductions.  Experimentation and demonstration are also conducted in a joint warfighting context with other services, (i.e. Marine Corps, Army, Air Force), to enable early assessment of a new technology's warfighting capabilities, and to inform the Fleet and acquisition community on smarter technology-selection decisions. This Program also supports cooperative R&D through Information/Data Exchange Agreements (IEA/ DEA) and joint Project Arrangements (PA) with Allies such as the United Kingdom and Australia, as well as other international partners, which target core technology maturation, future submarine component concept designs, etc.
Major technology developmental efforts within this budget submission include:

Strategic Capability R&D Infrastructure (at ARD Bayview, ID)
-	Large Scale Vehicle (LSV)
-	Intermediate Scale Measurement System (ISMS)
Long Range R&D
-        Corrosion Control Technologies
-        Advanced Submarine Control/Precision Submarine Maneuvering and Control 
-        Advanced Material Propeller
-        Advanced SSN Technologies
-        Next Generation Thrust (future propulsor/shafting technologies)
-        Advanced Hull Treatments
-        Advanced Signature Management
Rapid Technology Development and Submarine Integration
-	Common Unmanned Aerial Vehicle (UAS) Communications
-	Fleet Modular Autonomous Undersea Vehicle (FMAUV) Mission Capability (Optical Modem for data transfer)
-	Li-Ion Battery/SAFECAP for FMAUV Submarine Integration
-	Innovative Technology Transfer

The FY 2020 funding request was reduced by $3.000 million to account for the availability of prior year execution balances (IS 68709).  Additionally, FY20 reflects an increase in overall budget due to start of the LSV
Electric Drive recapitalization project within the Strategic R&D Infrastructure pillar, and the addition of the associated funding.  Funding in other pillars of project 2033 decreased in FY20 due to the planned transition of several Long Range R&D and Rapid Development projects into cognizant acquisition program offices and the realignment/consolidation of several Rapid Development projects. Noteworthy programmatic budget changes in this year's budget exhibits include: (1) (1) Continued focus on Strategic R&D Infrastructure obsolescence reduction
and sustainability, with LSV Steering and Diving System replacement in FY19,continued targeted sparing and time-phased component replacement, and the initiation in FY20 of LSV Electric Drive system design work and supporting
component procurements. (2) Advanced Material Propeller project began its next phase in FY19, will conduct a sea trial aboard an international partner submarine in FY20, followed by post-trial data analysis. (3) The Precision Submarine Maneuvering and Control (PSMC) project proceeds from Trade Study phase into a Concept Development /Refinement phase to identify potential technologies to improve submarine low speed maneuvering in support of emerging missions/payloads. (4) ONR/073 sponsored Corrosion Control focused projects (Advanced Active Shaft Grounding System (AASGS), Shaft Current Sensor (SCS), and shaft grounding Contact Technology (CT)) will test prototypes on a VA Class and transition to PMS 450 in FY19.  Ionic Current Monitoring System will also be tested on a VA Class and transition to PMS450. (5) Next Generation Thrust investments continue along several lines of effort, supporting improvements to VA class and future submarine designs for Propulsors and Integrated Shafting components. (6) UAS Comms project transitioned to PMS 425 and 435 in FY19. (7) SAFECAP completed sea trial and qualification process for submarine use of FMAUV Li-Ion battery system, and transitions to PMS 394 in FY20.  Other FMAUV projects (Full Mission Capability/Optical Comms) are re-aligned and consolidated under PMS 394 in FY20.  (8) Advanced Signature Management project activity will Transition to S3P (project 3391) in FY20. (9) Under C-Wolf JCTD project transitions to PMW 770 in FY20. (10) Long Range Fiber Buoy and SeaBed Warfare projects paused to assess potential consolidation with other efforts within Undersea Enterprise and optimum project management alignment.		499.151		34.513		30.615		34.857				34.857		27.781		26.653		23.002		23.933

		42		A/PP		0603561N		2033		Long Range R&D		04						10.399		8.282		6.909		0.000		6.909								

		42		A/PP		0603561N		2033		Rapid Technology Development and Submarine Integration		04						6.068		4.357		0.358		0.000		0.358								

		42		A/PP		0603561N		2033		Strategic Capability R&D Infrastructure		04						18.046		17.976		27.590		0.000		27.590								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		42		Project		0603561N		2096		Payload Delivery Development		04		Payload Delivery Development is a non-acquisition program used for the integration of large deployable and retrievable payloads with submarines. RDT&EN funding will be used to design, manufacture, and field a prototype payload launch and recovery system utilized with submarine large ocean interfaces to accommodate large diameter payloads and offboard systems. The project enables launch and recovery of these systems from submarines.  This will provide the Submarine Force with the capability to launch and recover large payloads and offboard systems of various configurations in support of critical Undersea Warfare (USW) missions, providing battle space awareness and extending war-fighting reach. This capability has been identified as a key enabler for the following critical USW mission areas: Intelligence, Surveillance, and Reconnaissance (ISR), Anti-Submarine Warfare (ASW), Anti-Surface Warfare (ASUW), Naval Special Warfare (NSW), Mine Warfare, Seabed Warfare, Counter- Autonomous Underwater Vehicle (AUV) Warfare, Electromagnetic Maneuver Warfare (EMMW), Deception, and Non-Lethal Sea Control. This capability is paramount to countering anti-access/area denial (A2/AD) threats from emerging world powers and maintaining dominance in the undersea domain.  In addition to technology development, the program will support engineering and integration of new and existing technologies to enable rapid prototyping and fielding of capabilities which will inform and provide solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc.), enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. 

Current controls reflect the termination of SL-UKAS by the Navy in FY19 and subsequent funding reduction.		3.800		4.738		10.969		13.936				13.936		12.424		10.007		13.747		14.015

		42		A/PP		0603561N		2096		3 Inch Submarine Launched Unmanned K Aerial System		04						0.050		0.000		0.000		0.000		0.000								

		42		A/PP		0603561N		2096		Payload Handling System (PHS)		04						4.688		10.969		13.936		0.000		13.936								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		42		Project		0603561N		3391		SSN/SSGN Survivability Program		04		In 2013, OPNAV N97 established SSN/SSGN Survivability Program (S3P) as a separate project area within ASSD to assure SSN/SSGN survivability and the ability of submarines to complete their joint warfighting missions even if covert mobility is compromised.  The $1.8M budget increase in FY20 will allow S3P to develop specific countermeasure concept systems to address documented gaps in survivability on current submarines.		0.000		8.203		8.327		10.123				10.123		11.522		12.027		11.573		12.825

		42		A/PP		0603561N		3391		SSN/SSGN Survivability Program		04						8.203		8.327		10.123		0.000		10.123								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		42		Project		0603561N		9710		Advanced Submarine Technology Development		04		The Advanced Submarine Technology Development effort is responsible for evaluating and transitioning new payload capabilities into the fleet. The integration effort will transition the results of the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) demonstration program to rapidly integrate a more permanent capability onto additional undersea platforms.  Developmental engineering, additional design work, award of the development contract, and conduct of the PDR will take place in FY2020.  Currently, there are two major efforts funded for required transition: (1) integration of Project 1 payload and (2) development of a new Payload Launch Device (PLD) to support future submarine launched payloads. Further details can be provided at a higher classification.		0.000		0.000		0.000		38.689				38.689		60.476		45.705		63.665		75.464

		42		A/PP		0603561N		9710		New Payload Launcher Device (PLD)		04						0.000		0.000		9.790		0.000		9.790								

		42		A/PP		0603561N		9710		Project 1		04						0.000		0.000		28.899		0.000		28.899								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		42		Project		0603561N		9999		Congressional Adds		04		LITTORAL WATER THREATS.  Environmentally characterize the South Florida Ocean Measurement Facility (SFOMF) underwater test range battlespace, upgrade the sensors and infrastructure, and conduct at least two characterization tests of a Virginia Class Submarine to validate model data. 

LIGHTWEIGHT COMPOSITE RESEARCH.  Continue to develop and demonstrate composite material technologies for future submarines in areas of non-traditional/advanced materials for hull and platform technologies, propulsors, propellers, and other systems which increase near-term capability and provide cost reduction for in-service and future submarine classes.		0.000		4.825		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		42		CA		0603561N		9999		Lightweight Composite Research		04						0.000		5.000														

		42		CA		0603561N		9999		Littoral Water Threats		04						4.825		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		43		PE		0603562N				Submarine Tactical Warfare Sys		04		PROJECT 0770 - The Advanced Submarine Support Equipment Program (ASSEP) objective is to improve submarine operational effectiveness through the development and implementation of advanced Research and Development (R&D). In order to provide improved operational effectiveness, R&D efforts are focused on Advanced Imaging Developments and Advanced Electronic Warfare Support (ES) Developments. A continuing need exists to improve these capabilities in view of the advancements in potential imaging counter detection, the need to support specialized missions, and the increasingly dense and sophisticated electronic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries. Ongoing developments in 360 degree imaging systems and electro-optic infra-red vulnerability signature reduction technologies are supporting these needs.  

PROJECT 1739 - The Submarine Arctic Warfare Development Project is aligned to Commander, Undersea Warfighting Development Center (UWDC), Detachment Arctic Submarine Laboratory (ASL). This Project provides the U.S. Navy Submarine Force (SUBFOR) a cadre of trained Arctic Operation Specialists (AOS) and an inventory of unique Arctic sensors that are installed to optimize submarine safety during under-ice operations. AOS personnel assigned from ASL embark on submarines that deploy to the Arctic, cold water and iceberg regions, and marginal ice zones (MIZ) in northern latitudes of the Atlantic and Pacific Oceans, and are advisors to the Commanding Officer.

The Submarine Arctic Warfare Development Project, via ASL, responds to the increased threat of naval activity in the Arctic regions while continuously supporting the Navy's strategic objective of Assured Access and Combat Credibility.  ASL and SUBFOR demonstrate existing Arctic Warfare capabilities and operational and tactical proficiency while developing advanced submarine technology in unique cold water environments, in under-ice conditions, and in ice-covered shallow water regions during a biennial Ice Exercise (ICEX). ICEX places an emphasis on submarine operability and mission capability in the world's harshest maritime environment. Efforts include assessment of combat system effectiveness, weapons testing, use of High Frequency (HF) sonars in Arctic regions, testing of ice-capable submarine structures, and development of class-specific Arctic operational guidelines. Tactical Development (TACDEV) ICEXs are conducted biennially and require up front comprehensive planning and work-up training, as well as post exercise analysis and reporting. ICEXs provide the framework for various submarine test and evaluation in Arctic regions and at periodic Ice Camps. This program represents DOD's only drifting ice station capability. Emphasis during ICEX is placed on the areas of sonar operability, tactical surveillance, weapon utility, and other submarine support missions. Efforts include assessment of combat system effectiveness, development of Arctic specific improvements for existing sonar and weapons, development of class-specific Arctic operational guidelines, and testing of ice-capable submarine support structures.

Major ICEXs, occurring every four (4) years (FY 2018, FY 2022, etc.) include a Fleet requirement to conduct exercise torpedo (EXTORP) firings in the Arctic. A Torpedo Exercise (TORPEX) requires a significantly higher level of logistics, personnel, and infrastructure to account for the recovery and transportation efforts of the EXTORPs.		82.024		13.597		12.374		11.192				11.192		11.481		13.311		11.952		12.189

		43		Project		0603562N		0770		Adv Sub Supp Equip Prog		04		A continuing need exists to improve Imaging and Electronic Warfare support (EW) capabilities in view of the advancements in potential imaging counter detection and the increasingly dense electromagnetic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries.  Improvements are necessary for submarine EW and Imaging to be operationally effective in the following mission areas: Joint Littoral Warfare, Joint Surveillance, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike.  The program is divided into two project categories: Advanced Imaging Project Development and Advanced Electronic Warfare Support Project Development.  Both of these categories will allow for the mitigation of visual, radar, and infrared detection of submarine masts, periscopes, and sensors.  The evaluation of state of the art technology to implement periscope/mast improvements via EW electromagnetic and electro-optic sensors results in improved capability.  Engineering Demonstration Models (EDMs) are developed, evaluated, and validated in the lab and through at-sea testing.

The FY20 Advanced Imaging Project Development projects include Anti Reflective Coating Spherical Domes, Volumetric Atmospheric Modeling, Low Power Fiber Delivered Laser Range Finder, Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres, Vulnerability Improvement, Submarine Meteorological Sensors, System For Non-Acoustic Control of Signatures (SNACS), Imaging Buoy, Near Ocean Imaging through Atmospheric Turbulence and a Project Arrangement (PA) with Australia covering Electromagnetic Spectrum Sensor System Simulation & Development for model-based mission planning. 

The FY20 Advanced EW Project Development projects include the development of: Extremely Wideband Digital Receiver (NATO Nunn Project with NAVAIR and Australia), Disposable Decoy Buoys, ISR and Tethered Buoys and Antennas, Radio Frequency (RF) over Fiber (RFoF), Micro-Adaptive Trainer, Mast Antenna Coupler, Ruggedized High speed Optical Fiber Network Connector Interfaces, Data Transmission Using Visible Light Communications (VLC), Digital Early Warning Receiver, Tunable Optic Filters for Radio Frequencies Photonic Signal Distribution Systems, Solid State RADAR Emitter Identification, RADAR Vulnerability Assessment Tool (RVAT) improvements, Virginia (VA) class submarine Direction Finding (DF) improvements, Low Probability of Intercept (LPI) RADAR improvements, solid state RADAR emitter identification improvements, and to provide Subject Matter Expertise (SME) support to the Electronic Warfare Working Group (EWWG). The EW ASSEP line will also develop items, software, and techniques to be assessed during Advanced Processor Build (APB) step testing events.

FY19 to FY20 cost growth is due to the start of three high priority EW developmental efforts: RADAR Vulnerability Assessment Tool (RVAT) improvements, Virginia (VA) class submarine Direction Finding (DF) improvements, and Low Probability of Intercept (LPI) RADAR improvements.
 
All programs funded in this project are non-Acquisition Category (ACAT) programs.  The test articles identified consist of critical components that will be fully developed during Engineering Manufacturing and Development phase into EDMs.		21.293		4.120		4.307		4.557				4.557		4.718		4.822		4.908		5.004

		43		A/PP		0603562N		0770		Advanced Electronic Warfare Support (EW) Project Development		04						1.795		1.746		2.278		0.000		2.278								

		43		A/PP		0603562N		0770		Advanced Imaging Project Development		04						2.325		2.561		2.279		0.000		2.279								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		43		Project		0603562N		1739		Submarine Arctic W/F Development		04		The Submarine Arctic Warfare Development Project is aligned to Commander, Undersea Warfighting Development Center (UWDC), Detachment Arctic Submarine Laboratory (ASL). This Project provides the U.S. Navy Submarine Force (SUBFOR) a cadre of trained Arctic Operation Specialists (AOS) and an inventory of unique Arctic sensors that are installed to optimize submarine safety during under-ice operations. AOS personnel assigned from ASL embark on submarines that deploy to the Arctic, cold water and iceberg regions, and marginal ice zones (MIZ) in northern latitudes of the Atlantic and Pacific Oceans, and are advisors to the Commanding Officer.

The Submarine Arctic Warfare Development Project, via ASL, responds to the increased threat of naval activity in the Arctic regions while continuously supporting the Navy's strategic objective of Assured Access and Combat Credibility.  ASL and SUBFOR demonstrate existing Arctic Warfare capabilities and operational and tactical proficiency while developing advanced submarine technology in unique cold water environments, in under-ice conditions, and in ice-covered shallow water regions during a biennial Ice Exercise (ICEX). ICEX places an emphasis on submarine operability and mission capability in the world's harshest maritime environment. Efforts include assessment of combat system effectiveness, weapons testing, use of High Frequency (HF) sonars in Arctic regions, testing of ice-capable submarine structures, and development of class-specific Arctic operational guidelines. Tactical Development (TACDEV) ICEXs are conducted biennially and require up front comprehensive planning and work-up training, as well as post exercise analysis and reporting. ICEXs provide the framework for various submarine test and evaluation in Arctic regions and at periodic Ice Camps. This program represents DOD's only drifting ice station capability. Emphasis during ICEX is placed on the areas of sonar operability, tactical surveillance, weapon utility, and other submarine support missions. Efforts include assessment of combat system effectiveness, development of Arctic specific improvements for existing sonar and weapons, development of class-specific Arctic operational guidelines, and testing of ice-capable submarine support structures.

Major ICEXs, occurring every four (4) years (FY 2018, FY 2022, etc.) include a Fleet requirement to conduct exercise torpedo (EXTORP) firings in the Arctic. A Torpedo Exercise (TORPEX) requires a significantly higher level of logistics, personnel, and infrastructure to account for the recovery and transportation efforts of the EXTORPs.		60.731		9.477		5.067		6.635				6.635		6.763		8.489		7.044		7.185

		43		A/PP		0603562N		1739		Conduct ICEX and Arctic Transit Mission, ICEX Workup and Training, Ice Camps		04						9.477		5.067		6.635		0.000		6.635								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		43		Project		0603562N		9999		Congressional Adds		04		A continuing need exists to improve Electronic Warfare support (EW) capabilities in view of the advancements in potential imaging counter detection and the increasingly dense electromagnetic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries. Improvements are necessary for submarine EW to be operationally effective in the following mission areas: Joint Littoral Warfare, Joint Surveillance, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike. The evaluation of state-of-the-art technology to implement periscope/mast improvements via EW electromagnetic results in improved capability. Engineering Demonstration Models (EDMs) are developed, evaluated, and validated in the lab and through at-sea testing.
 
The RDTE funding line supports development of capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record RADAR and Communications signals. The funding line also supports the specific development of high-speed digital networks and electronic attack demonstrations.		0.000		0.000		3.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		43		CA		0603562N		9999		Advanced Submarine Electronic Warfare Systems		04						0.000		3.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		44		PE		0603563N				Ship Concept Advanced Design		04		The FY 2020 funding request was reduced by $1.185 million to account for the availability of prior year execution balances.

Explore alternative surface and expeditionary ship force structures (encompassing amphibious warfare), advanced surface ship and unmanned surface vehicles concepts, and new and emerging technical architectures and solutions in support of pre-acquisition mission needs analysis, mission area analysis and planning, and systems engineering. The objective is a more affordable, mission capable surface ship force including increased ship production capability; ships with reduced manning, reduced operating and support costs, and greater utilization of the latest technology. The program directly supports the Navy Shipbuilding Plan and NAVSEA Technical Authority with state-of-the-art design tools and methods that develop technical options and requirements for surface ship force structure, ship & unmanned vehicle concepts, advanced material and manufacturing efforts, and improved engineering prototypes and solutions for ships that may become part of the shipbuilding plan.

Project 2196 - This project provides the foundation for an affordable and mission capable surface ship force. It also supports the next step in the development of a transformed naval force by accomplishing the pre-milestone A (especially pre-concept decision) efforts for all potential surface ships. These efforts are the required first step in the integration of total ship systems, including combat systems, weapons systems and Hull, Mechanical and Electrical (HM&E) systems. Inadequate early planning and ship concept formulation can result in down-stream design, construction and operational problems. A subtler and severely negative impact of neglecting this early effort is that the "best" concepts and technologies may never even be considered and the greatest potential ship design advances never realized. Designs and technologies must consider how to meet the threat. This project supports this requirement.
This project funds concept development engineering, mission effectiveness analysis, force architecture analysis, and other analyses for formulation of future surface ship force structure along with development of the tools required to accomplish these efforts. Advanced ship concept studies, ship and ship systems technology assessments, and the development and upgrade of ship concept design and engineering tools, methods, and criteria are also funded in this project.
This project:
(1) Develops alternative surface ship force structure concepts including ships and unmanned vehicles.
(2) Evaluates the mission capability effectiveness and costs for these alternative surface fleet architectures.
(3) Performs fleet war fighting/mission effectiveness assessment studies.
(4) Identifies future surface ship requirements and characteristics necessary to meet future threats and support mission needs.
(5) Investigates new affordable ship concepts and evaluates technologies necessary to support these concepts.
(6) Provides design methods and automated design tools to develop and evaluate ship concepts.
(7) Supports development of Initial Capabilities Documents (ICD) and analogous early requirements documents for future ships.
These efforts are done to support analysis; mission needs development and technology assessment in support of future fleet concepts and potential ship acquisition programs. These efforts are fundamental to the Navy's formulation of the future fleet requirements.
These efforts support and maintain naval ship design and engineering capabilities in the design phase of developing concept design tools, criteria and methods.

Project 3161 - This project is the only R&D effort that provides a coordinated approach to the development of cross platform ship and weapon system designs and technologies 'common' to multiple ships and systems. This project directly informs technical standards for design, construction, certification and operation and provides an avenue for innovative solutions and technologies to compete with legacy product requirements and specifications. This project conducts risk reduction of alternative technical architectures, designs and technology solutions that meet Fleet operational and technical requirements at lower cost, and develops engineering capabilities in the areas of design tools, criteria and methods. This project funds a prioritized portfolio of time-sensitive initiatives through the Cross Platform Systems Development (CPSD) program, supporting NAVSEA Technical Authority and associated risk reduction activity. The areas of exploration for CPSD include Ship Technology Improvements, Fleet Maintenance and Life Cycle Cost Reduction, Advanced Manufacturing and Material Technology, Additive Manufacturing, Digital Framework/Electromagnetic Environment and Development and Unmanned Systems and Cyber security. The research products developed by this project directly support and influence both in-service fleet requirements and future acquisition programs by providing a range of technically acceptable alternatives and evaluation of emerging technologies. The prototypes, standards/specs, tools and processes and other products developed in this project focus on technical requirements and technologies applicable to multiple ship classes or systems. Products from this project transition directly to early-stage ship design for Ship Preliminary Design and Feasibility Studies, Program Executive Office (PEO) ship acquisition programs, and Systems Engineering Technical Authority (SETA) requirements documentation.  Tasks within this project include R&D efforts focused on increasing sustainment technologies and improving performance at reduced cost for current and future naval platforms.

Project 3376 - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements.  FY2016 and prior years (FY2014 and earlier) efforts were financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development.  FY2015, FY2017, and FY2019-FY2024 efforts are financed under this RDT&E,N program element and project (3376).


Project 4037 - This project supports Common Hull Auxiliary Multi-Mission Platform (CHAMP)Design and Total Ship Integration.  The CHAMP concept leverages a new approach to requirements generation and shipbuilding to replace aging mission specific designs with a common hull to reduce life cycle costs, leverage tailored payloads, and stabilize the industrial base.  Identified missions include: sealift, aviation intermediate maintenance support, medical services, command & control, and submarine tending.  Funding will inform requirements definition, early industry engagement and follow-on assessment across CHAMP mission functionality.

Project 9999 (Congressional Add)- Continues efforts previously financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development (FY14 and prior) and RDT&E,N BA04, Project 3376 Strategic Sealift (FY2015 and FY2017)to develop new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems.		204.955		23.856		74.603		81.846				81.846		47.514		30.366		32.026		32.862

		44		Project		0603563N		2196		Design, Tools, Plans and Concepts		04		This project provides the foundation for an affordable and mission capable surface ship force. It also supports the next step in the development of a transformed naval force by accomplishing the pre-milestone A (especially pre-concept decision) efforts for all potential surface ships. These efforts are the required first step in the integration of total ship systems, including combat systems, weapons systems and Hull, Mechanical and Electrical (HM&E) systems. Inadequate early planning and ship concept formulation can result in down-stream design, construction and operational problems. A more subtle and severely negative impact of neglecting this early effort is that the "best" concepts and technologies may never even be considered and the greatest potential ship design advances never realized. Designs and technologies must consider how to meet the threat. This project supports this requirement.

This project funds concept development engineering, mission effectiveness analysis, force architecture analysis, and other analyses for formulation of future surface ship force structure along with development of the tools required to accomplish these efforts. Advanced ship concept studies, ship and ship systems technology assessments, and the   development and upgrade of ship concept design and engineering tools, methods, and criteria are also funded in this project.

This project:
(1) Develops alternative surface ship force structure concepts including ships and unmanned vehicles.
(2) Evaluates the mission capability effectiveness and costs for these alternative surface fleet architectures.
(3) Performs fleet war fighting/mission effectiveness assessment studies.
(4) Identifies future surface ship requirements and characteristics necessary to meet future threats and support mission needs.
(5) Investigates new affordable ship concepts and evaluates technologies necessary to support these concepts.
(6) Provides design methods and automated design tools to develop and evaluate ship concepts.
(7) Supports development of Initial Capabilities Documents (ICD) and analogous early requirements documents for future ships.

These efforts are done to support analysis, mission needs development, and technology assessment in support of future fleet concepts and potential ship acquisition programs which are fundamental to the Navy's formulation of the future fleet requirements. These efforts support and maintain naval ship design and engineering capabilities in the design phase of developing concept design tools, criteria, and methods.		2.779		4.309		22.451		33.595				33.595		22.400		6.923		6.898		7.234

		44		A/PP		0603563N		2196		Future Surface Combatant Studies		04						3.857		21.978		33.101		0.000		33.101								

		44		A/PP		0603563N		2196		Ship Concepts and Mission Need Analysis		04						0.452		0.473		0.494		0.000		0.494								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		44		Project		0603563N		3161		NAVSEA Tech Authority		04		This project has been established to support the NAVSEA Tech Authority with the coordination of design and development efforts for cross-platform applicability to result in more affordable, mission-capable, and interoperable surface ship forces including ships that are less expensive to build and operate with reduced manning, reduced support costs, and greater utilization of emerging technology. 

NAVSEA Tech Authority efforts under Project 3161, known as the Cross Platform Systems Development (CPSD) Program transition directly to early-stage ship design for Ship Preliminary Design and Feasibility Studies and other Program Executive Office (PEO) ship design programs. While these efforts support concept exploration and mission needs assessment for potential future ship acquisition programs, they also develop cross-program technology solutions and associated technical authority products. They are not direct efforts for specific, authorized shipbuilding programs. This project is the only R&D effort that provides a coordinated, collaborative approach to the development of: cross-platform naval ship and weapon system design, as well as engineering capabilities in the areas of design tools, criteria, and methods. This project also provides innovative solutions for current Fleet issues involving Technical Authority, such as interoperability issues with new systems or platforms, or broad technology insertion topics.

In FY18, the CPSD program was rebaselined to account for a decreasing budget to the following functional areas:

CPSD 1.0 - Platform Concept Advanced Development
CPSD 2.0 - Platform Design and Certification Tools/Engineering and Tech Data Exchange Development
CPSD 3.0 - Ship Systems Engineering/Modular Ship Systems Development
CPSD 5.0 - High Speed Ships and Craft Engineering
CPSD 6.0 - Alternate Power Systems Engineering
CPSD 8.0 - Embedded Interoperability (I/O) Engineering
CPSD 9.0 - Mission Capability Systems Engineering
CPSD 13.0 - Cybersecurity
CPSD 14.0 - Future Surface Combatant Study


In FY19, all CPSD Pillars have been rebaselined again to better address CNO and NAVSEA Chief Engineer (SEA05) technical priorities and shall be comprised of the following functional areas:

CPSD A - Ship Technology Improvements
CPSD B - Fleet Maintenance and Life Cycle Cost Reduction
CPSD C - Additive and Advanced Manufacturing Technology
CPSD D - Digital Framework/Electromagnetic Environment and Development
CPSD E - Unmanned Systems
CPSD F - Cybersecurity		192.430		13.346		27.817		34.247				34.247		18.987		17.193		18.751		19.123

		44		A/PP		0603563N		3161		Additive and Advanced Manufacturing Technology (CPSD C)		04						0.000		7.360		8.155		0.000		8.155								

		44		A/PP		0603563N		3161		Alternative Power Systems Engineering (CPSD 6.0)		04						0.500		0.000		0.000		0.000		0.000								

		44		A/PP		0603563N		3161		Cybersecurity (CPSD 13.0)		04						8.096		0.000		0.000		0.000		0.000								

		44		A/PP		0603563N		3161		Cybersecurity (CPSD F)		04						0.000		16.739		20.953		0.000		20.953								

		44		A/PP		0603563N		3161		Digital Framework/Electromagnetic Environment and Development (CPSD D)		04						0.000		0.405		0.631		0.000		0.631								

		44		A/PP		0603563N		3161		Fleet Maintenance and Life Cycle Cost Reduction (CPSD B)		04						0.000		1.153		2.118		0.000		2.118								

		44		A/PP		0603563N		3161		Mission Capability Systems Engineering (CPSD 9.0)		04						1.500		0.000		0.000		0.000		0.000								

		44		A/PP		0603563N		3161		Platform Design and Certification Tools/Engineering and Tech Data Exchange (CPSD 2.0)		04						1.313		0.000		0.000		0.000		0.000								

		44		A/PP		0603563N		3161		Ship Systems Engineering /Modular Ship Systems Development (CPSD 3.0)		04						1.937		0.000		0.000		0.000		0.000								

		44		A/PP		0603563N		3161		Ship Technology Improvements (CPSD A)		04						0.000		1.572		1.787		0.000		1.787								

		44		A/PP		0603563N		3161		Unmanned Systems (CPSD E)		04						0.000		0.588		0.603		0.000		0.603								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		44		Project		0603563N		3376		Strategic Sealift		04		Project 3376 - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements. 

Note: FY2016 and prior years (FY2014 and earlier) efforts were financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development.  FY2015, FY2017, and FY2019-FY2024 efforts are financed under this program element, RDT&E,N BA04, Project 3376 (Strategic Sealift).  

FY2018 efforts are financed under RDT&E,N BA 04 Project 9999 (Congressional Adds)		9.746		0.000		6.335		6.004				6.004		6.127		6.250		6.377		6.505

		44		A/PP		0603563N		3376		Advanced Tools		04						0.000		1.400		1.400		0.000		1.400								

		44		A/PP		0603563N		3376		Lighter/HSV Seabase to Shore Cargo Transfer		04						0.000		0.385		1.254		0.000		1.254								

		44		A/PP		0603563N		3376		Sealift Concept Development		04						0.000		0.750		0.800		0.000		0.800								

		44		A/PP		0603563N		3376		Shipboard Crane Systems/Shipboard Cargo Systems		04						0.000		3.800		2.550		0.000		2.550								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		44		Project		0603563N		4037		Common Hull Auxiliary Multi-Mission Platform (CHAMP)		04		The Common Hull Auxiliary Multi-Mission Platform (CHAMP) concept leverages a new approach to requirements generation and shipbuilding to replace aging mission specific designs with a common hull to reduce life cycle costs, leverage tailored payloads, and stabilize the industrial base.  Identified CHAMP missions include: Sealift, Aviation Intermediate Maintenance support, Medical Services, Command & Control, and Submarine Tending.  FY 2019 funding supports Industry Studies to inform requirements definition, provide early industry engagement and follow-on assessment across CHAMP mission functionality.		0.000		0.000		18.000		8.000				8.000		0.000		0.000		0.000		0.000

		44		A/PP		0603563N		4037		CHAMP Design and Total Ship Integration		04						0.000		18.000		8.000		0.000		8.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		44		Project		0603563N		9999		Congressional Adds		04		Project 9999 Congressional Adds - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements. 

Note: FY2016 and FY2014 and prior year efforts were financed under the National Sealift Defense Fund (NDSF) BA 04, Project 3116 (Strategic Sealift Research and Development). FY2015, FY2017 and FY2019-FY2024 efforts are financed under RDT&E,N BA 04, Project 3376 (Strategic Sealift).

FY2018 efforts are being funded under RDT&E,N BA04, Project 9999 (Congressional Adds) due to transfer from NDSF to RDT&E,N.		0.000		6.201		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		44		CA		0603563N		9999		Strategic Sealift Research and Development		04						6.201		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		45		PE		0603564N				Ship Prel Design & Feasibility Studies		04		0411 - The Navy's Large Surface Combatant (LSC) Program is a new ship evolutionary acquisition program essential to the Future Surface Combatant Force.  The purpose of the program is to initially integrate non-developmental systems into a new hull design that incorporates platform flexibility and growth capabilities to meet projected future Fleet system requirements. Initial LSCs will leverage DDG 51 Flight III combat systems as well as increased flexibility/adaptability features including expanded Space, Weight, Power & Cooling Service Life Allowances (SWaP-C SLA) to allow for more rapid and affordable upgrades in capabilities over the ships' service life and allow for fielding of future high demand electric weapons and sensor systems and computing resources.  The ability of the ship's Vertical Launch System to accommodate longer and larger diameter missiles for increased speed and range of weapons, additional capacity for an embarked warfare commander and staff, support for 360-degree coverage with Directed Energy weapons, and improved signatures with support for additional improvements over time.  The new ships will be designed to provide these initial capability increases as well as the growth capacity to support projected future systems requirements.  The design will also incorporate flexibility features to quickly back-fit and forward-fit systems to pace known threats and meet future emergent needs through evolutionary block upgrades and modernization.

3261 - T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS). Funding in FY19 and later was transferred to PE 0204313N (Ship-Towed Array Surveillance Systems).

3377 - The Navy requires ocean-going towing, salvage, and rescue capabilities to support Fleet operations. The Navy's current capabilities are provided by four T-ATF 166 class Fleet Tugs and four T-ARS 50 class Salvage ships which reach the end of their expected service lives starting in 2020 and 2025, respectively.  

The T-ATF Fleet Tugs perform towing at sea, salvage, and diving operations; act as a support ship for portable deep-diving equipment and submarine rescue operations; provide fire-fighting assistance; and perform oil spill pollution abatement. The T-ARS Salvage Ships perform combat salvage, lifting, emergency repair, and rescue towing of combatant or support ships damaged, stranded, scuttled, distressed, or abandoned at sea to repair yards or safe havens. The T-ATS program will recapitalize the current Fleet Tugs and Salvage Ships with a common hull Towing, Salvage and Rescue Ship (T-ATS) that is capable of performing the missions of the retiring T-ATF and T-ARS classes. 

3389 - Naval Operational Logistics (OPLOG) Integration IPT Development - Develops enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements; and conducts cooperative initiatives with acquisition programs, program sponsors, engineering managers, the Navy science and technology community and Fleet customers. OPLOG develops integrated, cross-platform (i.e. applicable to more than one ship class/type) operational logistics and energy conservation technologies and capabilities as well as draft acquisition and operations policy ensuring future Naval systems leverage emerging logistic capabilities and technologies to provide operationally effective and energy efficient logistics delivery.

9999 - (Congressional Add Proj C404)- Continues efforts in FY2018 previously financed under the National Defense Sealift Fund (NDSF) PE0408042N Project 3117 OPLOG IPT Development in FY2016 and prior and PE0603564N Project 3389 OPLOG IPT Development in FY2017 to develop enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements.		17.097		18.369		13.348		69.084				69.084		75.480		75.544		55.217		21.810

		45		Project		0603564N		0411		Future Surface Combatant Concept Development		04		The Navy's Large Surface Combatant (LSC) Program is a new ship evolutionary acquisition program essential to the Future Surface Combatant Force.  The purpose of the program is to initially integrate non-developmental systems into a new hull design that incorporates platform flexibility and growth capabilities to meet projected future Fleet system requirements. Initial LSCs will leverage DDG 51 Flight III combat systems as well as increased flexibility/adaptability features including expanded Space, Weight, Power & Cooling Service Life Allowances (SWaP-C SLA) to allow for more rapid and affordable upgrades in capabilities over the ships' service life and allow for fielding of future high demand electric weapons and sensor systems and computing resources.  The ability of the ship's Vertical Launch System to accommodate longer and larger diameter missiles for increased speed and range of weapons, additional capacity for an embarked warfare commander and staff, support for 360-degree coverage with Directed Energy weapons, and improved signatures with support for additional improvements over time.  The new ships will be designed to provide these initial capability increases as well as the growth capacity to support projected future systems requirements.  The design will also incorporate flexibility features to quickly back-fit and forward-fit systems to pace known threats and meet future emergent needs through evolutionary block upgrades and modernization.		0.000		0.000		0.000		46.550				46.550		53.160		51.050		45.530		11.930

		45		A/PP		0603564N		0411		Large Surface Combatant Design Studies and Analysis		04						0.000		0.000		46.550		0.000		46.550								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		45		Project		0603564N		3261		TAGOS Design & Total Ship Integration		04		T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).		0.000		7.050		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		45		A/PP		0603564N		3261		T-AGOS Design & Total Ship Integration		04						7.050		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		45		Project		0603564N		3377		T-ATS Ship Concept Development		04		T-ATS Design - Recapitalizes the existing T-ATF 166 Fleet Tug and T-ARS 50 Salvage Ship Classes with a common hull Towing, Salvage and Rescue Ship (T-ATS) to support Fleet operations.  The T-ATF Fleet Tugs perform towing at sea, salvage, and diving operations; act as a support ship for portable deep-diving equipment and submarine rescue operations; provide fire-fighting assistance; and perform oil spill pollution abatement. The T-ARS Salvage Ships perform combat salvage, lifting, emergency repair, and rescue towing of combatant or support ships damaged, stranded, scuttled, distressed, or abandoned at sea to repair yards or safe havens.  Funding supports Ship Concept Development and Test & Evaluation (T&E) for future tug, salvage, and rescue mission capabilities.		4.587		0.000		0.393		0.893				0.893		0.000		0.000		0.000		0.000

		45		A/PP		0603564N		3377		Ship Concept Development		04						0.000		0.393		0.893		0.000		0.893								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		45		Project		0603564N		3389		OPLOG IPT Development		04		Project 3389 - Develops enabling technologies for future and in-service afloat operational logistics and integrated supply systems; defines integrated combat logistics force and combatant logistics requirements; and conducts cooperative initiatives with acquisition programs, program sponsors, engineering managers, the Navy science and technology community, and Fleet customers. OPLOG develops integrated, cross-platform (i.e. applicable to more than one ship class/type) operational logistics and energy conservation technologies and capabilities as well as draft acquisition and operations policy ensuring future Naval systems leverage emerging logistic capabilities and technologies to provide operationally effective and energy efficient logistics delivery.

Though the operational logistics family of systems touches all aspects of Naval presence and power projection, operational logistics capability and system interfaces typically have been left to individual acquisition programs to develop and resolve. Technology development is necessary to mitigate technological and operational risk before ship acquisition programs accept new technologies. This project provides a foundation for the transition and systems development of science & technology initiatives evolving from the Office of Naval Research (ONR) Power & Energy Future Naval Capabilities (FNC), Enterprise and Platform Enablers FNC, Seabasing FNC, and from other enabling Government, industry and academia concepts to the acquisition community. Thus, this project resources continued research and development of appropriate technologies with applicability to multiple acquisition programs and defines and matures performance and interface requirements for those technologies. This project continues to identify, develop, integrate, demonstrate, and transition logistics technologies to improve the cost effectiveness of Fleet at sea logistics delivery through outreach, coordination and collaboration with industry, academia, Fleet, and Enterprise representatives.

This project will continue to develop improved shipboard replenishment, transfer, and handling systems and components as well as asset visibility and standardized packaging technologies. This project includes development of approaches to reduce operation and maintenance costs of, and energy consumption by the logistics Fleet. This integrated suite of developed capabilities will enable multiple ship types to leverage common technologies common across DoD (Joint) and commercial transportation networks providing a more affordable, energy efficient, mission capable force. These capabilities and system-of-systems approach will be applied to concept development of future auxiliary force
architectures.		12.510		0.000		12.955		21.641				21.641		22.320		24.494		9.687		9.880

		45		A/PP		0603564N		3389		Advanced Systems		04						0.000		9.250		17.475		0.000		17.475								

		45		A/PP		0603564N		3389		Logistics Architectures		04						0.000		0.050		0.050		0.000		0.050								

		45		A/PP		0603564N		3389		Shipboard Energy Conservation (E-STREAM)		04						0.000		3.100		0.800		0.000		0.800								

		45		A/PP		0603564N		3389		Shipboard Energy Conservation (Other)		04						0.000		0.205		2.916		0.000		2.916								

		45		A/PP		0603564N		3389		Shipboard Material Transport		04						0.000		0.350		0.400		0.000		0.400								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		45		Project		0603564N		9999		Congressional Adds		04		Project C404 funds efforts previously funded under NDSF PE0408042N Project 3117 OPLOG IPT Development for FY2016 and prior and PE0603564N Project 3389 OPLOG IPT Development in FY2017 to develop enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements.		0.000		11.319		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		45		CA		0603564N		9999		Naval Operational Logistics Integration		04						11.319		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		47		PE		0603573N				Advanced Surface Machinery Sys		04		The FY 2020 funding request was reduced by $2.086 million to account for the availability of prior year execution balances.

This Program Element (PE) includes the development of advanced surface ship Hull, Mechanical, and Electrical (HM&E) components and systems for all future ships and back-fit ships where appropriate as well as development of Cybersecurity protections for HM&E systems, previously referred to as Boundary Defense Capabilities, now called Situational Awareness, Boundary Enforcement & Response (SABER) for HM&E systems. This PE is managed by PMS 320, the Electric Ships Office, located organizationally within PEO SHIPS, responsible for developing Naval Power and Energy Systems that focus power system integration of Directed Energy (DE) and other high powered mission systems as well as platform integration and improving energy efficiency of those components and systems.  The mission of PMS 320 is to develop and provide smaller, simpler, more affordable and more capable electric power systems for all Navy platforms, focus Navy and industry investments, and reduce total ownership cost.  PEO Ships AM manages the SABER effort, responsible for protecting HM&E systems from cyber-attacks.

This PE serves as the bridge between Science and Technology (S&T) and ship platform and mission systems acquisition programs by identifying prospective applications for S&T research, advanced development, and performing additional product development and qualification when necessary to meet platform or mission system requirements.  This PE also includes the HM&E cybersecurity SABER development.  The HM&E systems to be protected from cyber-attack by SABER include Machinery Control Systems, steering control systems, Electric Power Systems, Damage Control and Firefighting, Auxiliary Machinery and Fluid Systems, Engines and Power Transmission Systems,  Gas Turbine Systems, Video Systems, as well as other HM&E systems.  SABER will allow the ship to better protect, detect, respond, and recover itself from a cyber-attack.		221.748		22.406		27.109		25.408				25.408		42.825		31.709		24.465		24.292

		47		Project		0603573N		2471		Integrated Power Systems (IPS)		04		This project supports the development and transition of Naval Power and Energy Systems including power generation, power conversion, power distribution, energy storage, power utilization and automation and control functions for fully integrated electric propulsion (such as T-AKE -1 class or DDG 1000 class), hybrid electric propulsion (such as LHD 8 and LHA(R) class), as well as legacy mechanical propulsion ships (such as DDG51 class). This project supports optimized integration of Directed Energy (DE) and other high powered mission systems, appropriate component and system controls, integration of components and systems into future and current ships, and providing power and energy system solution alternatives to new and existing platforms. Existing ships' power systems require optimized integration via energy storage and advanced controls techniques to withstand the effects of DE and other high powered mission systems and avoid negative impacts to power generating equipment (diesel/gas turbine engines and generators).  

Project developments are aligned with the Navy's 30 year shipbuilding plan via the Naval Power and Energy Systems Technology Development Roadmap (TDR), which outlines the way ahead for future developments and provides a basis for coordinated planning and investment by the Navy and private industry. 

This project develops and transitions products that electrically integrate and provide power to mission systems, integrates those components and systems into ship platforms, increases energy efficiency, and provides cybersecurity capabilities for current in-service Hull, Mechanical and Electrical (HM&E) systems as well as future systems. 

The systems developed by this Project are the power and energy foundation of the ships kill chain, and are developed with efficiency requirements as part of total life cycle cost minimization.  Efforts within Power and Energy Systems are to design, develop, test and integrate shipboard power systems to incorporate advanced sensors, directed energy and other advanced weapons. Design and testing includes modeling and simulation, as well as land based testing, to reduce risk and demonstrate readiness for shipboard use.   

Cybersecurity: Situational Awareness, Boundary Enforcement & Response (SABER) is a joint effort between PEO Ships, NAVSEA 21, PEO Carriers, NAVSEA 05Q (Afloat Cybersecurity Engineering Division), and supported by NSWC Philadelphia Division, to protect shipboard Hull, Mechanical, and Electrical (HM&E) systems from cyber-attacks.  SABER will use different sensors to monitor the HM&E network and system communications to detect potential attacks.  These sensors will feed information back to the central SABER Rack where Cyber Situational Awareness (SA) software will analyze the communications and produce alerts on any anomalies.  SABER will also include Boundary Defense capabilities at points where communications come into the HM&E enclave from other enclaves or functional domains (e.g., Navigation, Combat, C4I, Aviation).		221.748		22.406		22.109		25.408				25.408		42.825		31.709		24.465		24.292

		47		A/PP		0603573N		2471		Naval Power Technology Development / Platform Integration & Transition		04						1.104		1.104		1.104		0.000		1.104								

		47		A/PP		0603573N		2471		Power and Energy Systems		04						15.566		13.241		16.457		0.000		16.457								

		47		A/PP		0603573N		2471		Situational Awareness, Boundary Enforcement & Response (SABER) formerly referred to as Cybersecurity Boundary Defense Capability		04						5.736		7.764		7.847		0.000		7.847								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		47		Project		0603573N		9999		Congressional Adds		04		Silicon Carbide Power Electronics.  The Committee supports the Navy's investment to develop advanced power and energy technology to meet requirements for higher electric power loads through efficient means. The Committee understands that use of silicon carbide power modules may reduce the size and weight of power conversion modules and other electronic systems necessary for advanced sensors and weapon systems. The Committee recommends $5,000,000 for silicon carbide power electronics research and encourages the Secretary of the Navy to continue to invest in advanced power and energy technology and accelerate the qualification of silicon carbide power modules to be used on high power, mission critical Navy platforms.		0.000		0.000		5.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		47		CA		0603573N		9999		Silicon Carbide Power Modules		04						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		49		PE		0603581N				(U)LITTORAL COMBAT SHIP		04		This Program Element (PE) provides funds for detailed design, development, construction, issue resolution, certification, integration, and testing of the Littoral Combat Ship (LCS). LCS operates with focused-mission packages that deploy manned and unmanned vehicles to execute a variety of missions, including Anti-Submarine Warfare (ASW), Surface Warfare (SUW) and Mine Countermeasures (MCM). LCS also possesses inherent capabilities, regardless of the Mission package installed, including intelligence/surveillance/reconnaissance (ISR), LCS SUW will also include Maritime Interdiction/interception Operations (MIO), Anti-Terrorism/Force Protection (AT/FP), air warfare self-defense, joint littoral mobility and logistic support for movement of personnel and supplies. This relatively small, shallow-draft, high-speed surface combatant complements the U.S. Navy's Surface Fleet by operating in environments where it is impossible or undesirable to employ larger, deeper-draft, multi-mission ships. LCS can deploy independently to overseas littoral regions or remain on station for extended periods of time either with a battle group or through a forward-basing arrangement. LCS will operate with Carrier Strike Groups, Surface Action Groups, or independently as dictated by the mission and environment. Additionally, LCS can operate cooperatively with the U.S. Coast Guard and Allies.

Beginning in FY 2021, this PE also provides funds for the design, development, engineering, implementation, and testing of the combat system modifications for Lethality and Survivability (L&S) for the LCS Class.   The L&S upgrades include the development of a common Combat Management System (CMS) and integration and testing of government furnished systems including the Gun Weapon System (GWS), Electronic Warfare (EW) system and Decoy Launching System (DLS) for both LCS Class Variant ships.		1,338.875		49.308		37.997		9.934				9.934		34.581		81.035		115.770		75.657

		49		Project		0603581N		3096		Littoral Combat Ship		04		The RDT&E portion of the LCS Program comprises design and development efforts required to field the LCS Class Ships, including integration with the Mission Packages (MCM, ASW and SUW) activities both pre- and post-delivery. It includes the design and development effort required to support the introduction and deployment of a Flight 0+ baseline (LCS 3/4 and Follow) with incorporation of lessons learned from the design and construction of USS FREEDOM (LCS 1) and USS INDEPENDENCE (LCS 2). Additionally, it includes design, development, issue resolution, certification and testing efforts required to support the design baseline for the six year block buy in FY10-15. This baseline will include lessons learned from the LCS 1 through LCS 4.

The LCS design and development phases include platform design and development, experimentation, ship system design and integration, hull platform testing, development of Technical Data Packages (TDPs), total ship system engineering and integration, combat systems and warfare systems certification, and planning and conduct of system testing. These efforts include procurement of combat and warfare system elements and/or simulators to support production representative testing in support of design, development, and certification efforts and ordnance in support of testing.

The RDT&E portion of LCS funding also comprises formal Developmental and Operational Assessment testing of the LCS Ships and Mission Packages. Test and Evaluation (T&E) will concentrate on verifying integration and interoperability of employed technologies and systems in the LCS seaframe designs and modular mission packages to achieve the mission capabilities and performance requirements as defined in the LCS program's Flight 0 and Flight 0+ Capabilities Development Documents (CDD). T&E functions will include the evaluation of Critical Technical Parameters (CTP), Measures of Effectiveness (MOE), Measures of Suitability (MOS), and Key Performance Parameters (KPP) for the core seaframe and the focused missions.

Beginning in FY 2021, this budget provides funds for the design, development, engineering, implementation, and testing of the combat system modifications for Lethality and Survivability (L&S) for the LCS Class.   The L&S upgrades include the development of a common Combat Management System (CMS) and integration and testing of government furnished systems including the Gun Weapon System (GWS), Electronic Warfare (EW) system, and Decoy Launching System (DLS) for both LCS Class Variant ships.		1,308.674		20.215		12.220		8.781				8.781		31.833		80.142		114.855		74.724

		49		A/PP		0603581N		3096		LCS System-of-Systems Development, Engineering & Experimentation		04						14.583		9.792		6.697		0.000		6.697								

		49		A/PP		0603581N		3096		LCS Test & Evaluation		04						5.632		2.428		2.084		0.000		2.084								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		49		Project		0603581N		4506		LCS Training		04		As a minimally-manned ship, the LCS uses a Train-to-Qualify (T2Q)/Train-to-Certify (T2C) training process in an off-ship/shore-based virtual ship trainer environment.  These simulators and blended training solutions focus on tactical, equipment operations, and maintenance training. When completely developed and procured, the LCS shore-based training capability will satisfy individual, team, unit, and force training, with an objective of meeting Capability Development Document (CDD) T2Q/T2C Key Performance Parameter (KPP) requirements.

FY2020 funding will complete the development of the Immersive Virtual Ship Environment (IVSE) and Virtual Reality (VR) courseware and associated simulators to achieve the training objectives.  Additionally, after fielding more of the systems and courseware, out-year funding will be utilized to upgrade training to maintain conformity with LCS configurations and approved operational technical manuals and procedures, as well as test and evaluate training devices to verify compliance with requirements.		30.201		19.442		15.777		1.153				1.153		2.748		0.893		0.915		0.933

		49		A/PP		0603581N		4506		LCS Total System Training Architecture		04						19.442		15.777		1.153		0.000		1.153								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		49		Project		0603581N		9999		Congressional Adds		04		Congressional Add funding will be used to develop advanced Immersive Virtual Ship Environment (IVSE)/ Virtual Reality (VR) courseware and associated simulators to achieve the training objectives. Funding will continue the Courseware development efforts of the LCS IVSE Deck Operations (both variants FREEDOM / INDEPENDENCE) and LCS IVSE Combat Systems Trouble Shooting Courseware (both variants FREEDOM / INDEPENDENCE).		0.000		9.651		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		49		CA		0603581N		9999		LCS Training Courseware		04						9.651		10.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		50		PE		0603582N				Combat System Integration		04		Chief of Naval Operations (CNO) created the Navy's Strike Force Interoperability (SFI) program in 1998 in response to critical shortfalls in the introduction of integrated and interoperable System of Systems (SoS) to deploying Strike Forces. Interoperability concerns still exist today as new systems are introduced to the Fleet, interoperating with older systems, and the complexity of the Systems of Systems integration has continued to increase.  These programs help prevent the situation that occurred in 1998 by catching those critical shortfalls before the systems are released to the Fleet.  Warfighters depend on these programs on a daily basis to remove or reduce the interoperability risk associated with the systems they are tasked to operate. Commander, Naval Sea Systems Command (COMNAVSEA) acts as management lead for Joint System Command (SYSCOM) system certification policy and guidance and certifies platforms for interoperability within the platform and throughout the enterprise, in accordance with Commander, US Fleet Forces Command/Commander, Pacific Fleet COMUSFLTFORCOM/COMPACFLT) Ins. 4720.3C dated 18 SEP 2017 (C5ISR Modernization Policy).  COMUSFLTFORCOM/COMPACFLT INST. 4720.3C also requires that COMNAVSEA act as administrative agent for Naval Information Forces (NAVIFOR) Command and Control, Communications, Computers, Combat Systems, Intelligence, Surveillance and Reconnaissance Modernization Process (C5IMP), and execution agent for Navy Command and Control, Communications, Computers, Combat Systems, Intelligence, and Surveillance and Reconnaissance Modernization Council (NCMC).  This program conducts Interoperability Assessments that are required to certify Aircraft Carriers, Amphibious Assault Ships, and Surface Combatants in accordance with the Naval Warfare System Certification Policy (NWSCP) NAVSEAINST 9410.2A, NAVAIR 5230.20, AND SPAWAR 5234.1).  The SFI program ensures overall Strike Force Interoperability is characterized and assessed.  COMNAVSEA is assigned central United States Navy (USN) responsibility for interoperability, directing the development of policy and architecture for Strike Force Warfare Systems engineering and implementation of common warfare systems engineering processes. 


There are three priorities within the Strike Force Interoperability Program: 

(1) Support Fleet "as-is" state which includes Navigation System Certification (NAVCERT), Strike Group Interoperability (SGI) Capabilities & Limitations (CAPS&LIMS), and Interoperability Tactical Information Coordinator Technical Aids (TIC TECHAIDs).  These functions provide the critical review, assessment and documentation to properly inform the warfighter of the status of the interoperability for the systems they operate.

(2) Support Ship's system modernization (non-HME) including warfighting capability & other C5I upgrades including C5IMP Baseline Management.  These functions ensure the warfighter is provided integrated and interoperable fielded systems to fulfill mission success. 

(3) Support Ship Warfare System Certification & Force Level Assessments. This includes Warfare Systems Certification, Interoperability Certification, Force Level Interoperability Analysis, & Assessments, Cybersecurity Assessments and recommendations for improvements to the program offices for implementation at the systems' level.  This critical function provides the confidence to the warfighter they are getting the best possible systems and that through the certification process the systems have been properly tested and assessed to ensure the best possible interoperability. 

Project 0164 Combat System Integration: 
This project consists of five key Pillars executed within the Strike Force Interoperability (SFI) Program:

(1) Command & Control, Communications, Computer, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP).  The C5IMP validates the introduction of new systems and upgrades to existing systems into the fleet and ensures systems' maturity prior to shipboard installation thereby reducing risk and enhancing readiness and effectiveness of deploying ships and strike groups.  

(2) Warfare Systems Certification (WSCERT), which is essential to validating the maturity and operational performance of warfare systems prior to Fleet delivery and deployment.

(3) The integrated Navigation System Certification (NAVCERT) program certifies the shipboard integrated navigation suite for safe navigation using the Electronic Charting and Display Information System Navy (ECDIS-N) as the primary plot.  To support Strike Force Interoperability and ship's mission requirements, it ensures that the installed integration navigation suite provides accurate and timely navigation information (position, velocity, speed, heading, roll, and pitch) to all navigation data consumers (Warfare/Weapons Systems, Control Systems, and precision approach and landing systems).  This ensure the safe maneuver of naval forces to execute missions throughout the full spectrum of conflict. 

(4) Interoperability Certification and Assessment (IOP C&A) is the critical independent assessment of strike group warfare systems operational performance. Interoperability assessment examines force level engagement threads, aircraft control, air battle management, and operational displays to ensure the warfighter is being provided the most interoperable systems available. Assessments of deploying ships in strike force configurations are accomplished through the use of the Navy's Distributed Integration and Interoperability Assessment Capability (DIIAC) which supports the Deputy Assistant Secretary of the Navy (DASN) "shift to the left" policy by providing early interoperability testing in the acquisition lifecycle.  It is a Commander, U.S. Fleet Forces Command (CFFC) and Commander U.S. Pacific Fleet (COMPACFLT) requirement that all strike forces undergo interoperability assessment testing in the DIIAC prior to deployment.  The support for DASN and requirements of the combatant commander cannot be accomplished without the full funding of these programs.  Interoperability certification results are used to develop fleet tactical tools (Capabilities & Limitations (C&L) documentation and Tactical Information Coordinator Technical Aids (TIC TECHAIDS)) on which the warfighters rely daily, that ensure that systems' operators understand the interoperability capabilities and limitations of their combat systems, as well as all units within the networked architecture, and have the watch station tools necessary for the execution of their tactical responsibilities.  These are Fleet desired and NAVSEA required programs that must be fully funded to ensure the warfighter awareness of Strike Force Interoperability. 

(5) Cybersecurity Certification and Assessment (CYBER C&A), the assessment of systems' cybersecurity, as directed by OPNAV memorandum 5400 Ser N2N6/4U1119089, including compliance with DODi 8500.01 for each warfare system element, identifies vulnerabilities at both the element, system and enclave levels, and assesses a ship's  IT/IA Cybersecurity posture in support of Warfare Systems Certification IAW the NAVSEAINST 9410.2 (series). Assessments of deploying ships in strike force configurations for its Cybersafe Readiness are accomplished through the use of the Navy's USS Secure environment leveraging existing navy labs and DOD Cyber Ranges and Fleet exercises using the cyber table top technique, red team, blue team, and cyber specific metrics/measure analysis to evaluate the system's and enclaves' ability to detect, react and response to achieve its warfare mission requirement.  System commands and programs of record also use these cyber assessments to guide their development of specific procedures for immediate response to cyber threats while maintaining maximum operational effectiveness. The cyber assessment results and ship systems and enclaves response procedures are also used to develop Fleet Cyber Tactical Tools (Capabilities & Limitations (CC&L) documentation and Cyber Tactical Technical Aids (CYBER TECHAIDS)), to ensure that systems' operators understand the capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities under various cyber threat conditions.		408.784		15.471		16.351		17.251				17.251		16.015		15.509		15.826		16.142

		50		Project		0603582N		0164		Combat System Integration		04		Project 0164: Combat System Integration:

This project consists of five key Pillars executed within the Strike Force Interoperability (SFI) Program: 

(1) Command & Control, Communications, Computer, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP).  The C5IMP validates the introduction of new systems into the fleet and ensures systems' maturity prior to shipboard installation thereby reducing risk and enhancing readiness and effectiveness of deploying ships and strike groups.  

(2) Warfare Systems Certification (WSCERT), which is essential to validating the maturity and operational performance of warfare systems prior to Fleet delivery and deployment.

(3) The integrated Navigation System Certification (NAVCERT) program certifies the shipboard integrated navigation suite for safe navigation using the Electronic Charting and Display Information System Navy (ECDIS-N) as the primary plot.  To support Strike Force Interoperability and ship's mission requirements, it ensures that the installed integration navigation suite provides accurate and timely navigation information (position, velocity, speed, heading, roll, and pitch) to all navigation data consumers.  This supports the following mission critical functions:  pre-launch aircraft alignment, safe aircraft precision approach and landing operations, and accurate warfare/weapon systems targeting.

(4) Interoperability Certification and Assessment (IOP C&A), the independent assessment of strike group warfare systems operational performance. Interoperability assessment examines force level engagement threads, aircraft control, air battle management, and operational displays. Assessments of deploying ships in strike force configurations are accomplished through the use of the Navy's Distributed Integration and Interoperability Assessment Capability (DIIAC) which supports the Deputy Assistant Secretary of the Navy (DASN) "shift to the left" policy by providing early interoperability testing in the acquisition lifecycle.  It is a Commander, U.S. Fleet Forces Command (CFFC) and Commander U.S. Pacific Fleet (COMPACFLT) requirement that all strike forces undergo interoperability assessment testing in the DIIAC prior to deployment.  Interoperability certification results are used to develop fleet tactical tools (Capabilities & Limitations (C&L) documentation and Tactical Information Coordinator Technical Aids (TIC TECHAIDS)), that ensure that systems' operators understand the interoperability capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities.

(5) Cybersecurity Certification and Assessment (CYBER C&A), the assessment of systems' cybersecurity, as directed by OPNAV memorandum 5400 Ser N2N6/4U1119089, including compliance with DODi 8500.01 for each warfare system element, identifies vulnerabilities at both the element, system and enclave levels, and assesses a ship's  IT/IA Cybersecurity posture in support of Warfare Systems Certification IAW the NAVSEAINST 9410.2 (series). Assessments of deploying ships in strike force configurations for its Cybersafe Readiness are accomplished through the use of the Navy's USS Secure environment leveraging existing navy labs and DOD Cyber Ranges and Fleet exercises using the cyber table top technique, red team, blue team, and cyber specific metrics/measure analysis to evaluate the system's and enclaves' ability to detect, react and response to achieve its warfare mission requirement.  System commands and programs of record also use these cyber assessments to guide their development of specific procedures for immediate response to cyber threats while maintaining maximum operational effectiveness. The cyber assessment results and ship systems and enclaves response procedures are also used to develop Fleet Cyber Tactical Tools (Capabilities & Limitations (CC&L) documentation and Cyber Tactical Technical Aids (CYBER TECHAIDS)), to ensure that systems' operators understand the capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities under various cyber threat conditions.		408.784		15.471		16.351		17.251				17.251		16.015		15.509		15.826		16.142

		50		A/PP		0603582N		0164		Command , Control, Communications, Computers, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP)		04						1.834		2.093		2.208		0.000		2.208								

		50		A/PP		0603582N		0164		Interoperability Certification and Assessment		04						8.870		10.469		11.336		0.000		11.336								

		50		A/PP		0603582N		0164		Navigation System Certification (NAVCERT)		04						1.069		1.335		1.117		0.000		1.117								

		50		A/PP		0603582N		0164		Warfare Systems Certification		04						2.725		2.454		2.590		0.000		2.590								

		50		A/PP		0603582N		0164		Warfare Systems Cybersecurity		04						0.973		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		51		PE		0603595N				(U)SSBN New Design		04		The FY2020 funding request was reduced by $2.5M to account for the availability of prior year execution balances.

This program element supports innovative research and development in submarine Hull, Mechanical and Electrical (HM&E) and combat systems technologies and the subsequent evaluation, demonstration, and validation for submarine platforms. It will increase the submarine technology base and provide subsystem design options not currently feasible. The program element also supports programs transitioning from Science and Technology (S&T), Defense Advanced Research Projects Agency (DARPA), Independent Research and Development, and Small Business Innovation Research (SBIR) projects.

The funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for Common Missile Compartment (CMC) design, whole ship design, and component technologies development for the next generation U.S. ballistic missile submarine (SSBN), the COLUMBIA Class.

Project Unit 3220:

The objective of the SSBN New Design project, the COLUMBIA Class is to design and prepare for construction of the replacement of the OHIO Class SSBN.

Project Unit 9999:

This Congressional Add project funds efforts for the Advanced Materials Propeller Program and Naval Propulsion Foundry Center Facility Power Upgrades.		2,425.751		775.624		542.846		419.051				419.051		313.582		196.261		171.766		187.173

		51		Project		0603595N		3220		COLUMBIA Class Submarine Development		04		The COLUMBIA Submarine Class Program (previously the OHIO Replacement Class) is developing the next generation sea-based strategic deterrent. The funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for Common Missile Compartment (CMC) design, whole ship design, and component technologies development for the next generation U.S. ballistic missile submarine (SSBN). This RDT&E program supports cooperation with the United Kingdom (UK) to maintain strategic deterrence, based on a single effort to develop a CMC as agreed by the UK Secretary of State for Defense and the U.S. Secretary of Defense in 2009.
The COLUMBIA program strategy is to leverage the re-use of existing Submarine systems (as applicable), focus on lifecycle Total Ownership Cost (TOC) affordability, and meet the military requirements established for this SSBN to achieve mission success in a challenging environment. The requested funding levels provide for the Technology Development, Design, Engineering, and Integration efforts necessary to support the COLUMBIA Class SSBN lead ship construction start in FY 2021 along with continued development efforts for the class.

The following key activities support the COLUMBIA Class SSBN Program:
1. Design and development of a missile compartment, launch system, and Strategic Weapons Support Systems (SWSS) to meet U.S. strategic requirements while cooperating with the UK on modernizing its strategic deterrent in accordance with Presidential direction (December 2006).
2. Concept Definition, System Definition, and Detailed Design for remaining portions of the ship will be accomplished through a Design/Build/Sustain approach modeled after the approach used by the VIRGINIA Class program.
3. Engineering and integration of existing technologies and development of new technologies required to provide the capabilities necessary to ensure platform operational effectiveness and minimize life cycle cost.

COLUMBIA Class SSBN concept study, system definition prototyping, and technology development efforts support design, systems engineering, component development and vendor qualification activities needed to develop the CMC design and the COLUMBIA whole ship design. The COLUMBIA design timelines are based on a design approach proven on the VIRGINIA Class Program, adjusted for the additional complexity of a missile compartment and Strategic Weapons Systems (SWS). Planned technical studies and prototyping are necessary to reduce risks associated with updating SSBN system designs for current technical standards and demonstrating design feasibility of developmental technology to meet the ship design and construction schedule. 

The Navy continues to invest in program funded affordability initiatives similar to those employed successfully for VIRGINIA Class, but tailored to the unique SSBN mission and operational tempo of COLUMBIA Class to drive down overall program costs. Efforts focus on reducing ship construction costs through implementing more effective design features and fabrication and assembly methods for a more affordable submarine. As part of this effort, alternative procurement and contracting strategies are also being examined to include Multi-Program Material Procurement (MPMP) and Economic Order Quantity (EOQ).

FY18 activities were executed for the first article quad pack (FAQP) prototype of the CMC to support the UK DREADNOUGHT Program and COLUMBIA Program, and to continue validation of the Integrated Tube and Hull (ITH) build strategy. These activities included the continuation of the construction of the FAQP, which began August 2016, with a planned completion in 2019. The CMC program will mature required technologies and re-host the TRIDENT II D5 SWS (Launcher, Fire Control and Navigation) while ensuring no degradation to D5 security, safety, and performance. In addition, whole ship design efforts are focused on technologies requiring significant engineering, integration, and development time as well as those technologies that are required to support ship design and construction schedules such as the propulsor and maneuvering/ship control. These technologies are critical for stealth capability for a ship class that will be in service until the 2080s. Ship detailed design efforts include important pre-construction activities such as finalizing ship arrangements, development of design disclosures to support build products, risk characterization, and mitigation, improvement and validation of performance prediction tools and improvement of design tools. Technology development will address engineering and integration of existing technologies as well as maturation of developmental technologies.                                                                                                                                                                                                                                                                                                                                                                                                     
On 14 December 2016, the Secretary of the Navy announced the lead ship of the OHIO Replacement Program will be USS COLUMBIA (SSBN 826) which officially designates this program the COLUMBIA Class Submarine Program.		2,425.751		751.497		514.846		419.051				419.051		313.582		196.261		171.766		187.173

		51		A/PP		0603595N		3220		Common Missile Compartment Design and Prototyping, and Whole Ship Design		04						274.315		165.730		155.121		0.000		155.121								

		51		A/PP		0603595N		3220		NAVSEA R&D and Prototyping		04						241.029		171.940		153.667		0.000		153.667								

		51		A/PP		0603595N		3220		Strategic Weapons Systems Integration		04						178.874		119.190		55.298		0.000		55.298								

		51		A/PP		0603595N		3220		Systems Engineering/Program Management		04						57.279		57.986		54.965		0.000		54.965								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		51		Project		0603595N		9999		Congressional Adds		04		FY18 Congressional Add supporting the development of composite materials for COLUMBIA Class Propulsion.  FY19 Congressional Add supports the continued development of composite materials and also provides funding for the Naval Propulsion Foundry Center Facility Power Upgrades.		0.000		24.127		28.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		51		CA		0603595N		9999		Advanced Materials Propeller Program		04						24.127		15.000														

		51		CA		0603595N		9999		Naval Propulsion Foundry Center Facility Power Upgrades		04						0.000		13.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		52		PE		0603596N				(U)LCS Mission Modules		04		This Program Element (PE) provides funds for detailed design, development, issue resolution, certification, integration, and testing of the Littoral Combat Ship (LCS) Mission Modules (MM). LCS is a fast, agile, and networked surface combatant with capabilities optimized to defeat asymmetric threats, and ensure naval and joint force access into contested littoral regions. It uses open-systems architecture design, modular weapons, sensor systems, and a variety of manned and unmanned vehicles to expand the battle space and project offensive power into the littoral.

The LCS MM Program employs an incremental development approach to deliver capability, which allows for insertion of mature capabilities throughout the life of the program without the need for modifications to the sea frames. Future capabilities will be considered when joint warfighting objectives or changing threats create new operational capability requirements that cannot be met by current mission package designs, or when new technological opportunities allow significant progress toward delivering cost effective, enhanced capabilities.  Future mission module increments can be tested, constructed, and incorporated into existing mission packages, one of the most important benefits of LCS modular design.

Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 
2550 Mine Countermeasures (MCM) Mission Package 
2551 Anti-Submarine Warfare (ASW) Mission Package
2552 Surface Warfare (SUW) Mission Package
3129 LCS Mission Package Development 

Prior to FY 2019 all Mission Package funding was in Project 3129.  

MCM MP: Counters bottom, tethered, near surface, and surface mines in the littorals without putting sailors in the minefield. 

SUW MP: Increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes while moving a force quickly through a choke point or other strategic waterway, and to conduct maritime security missions.

ASW MP: Enables the LCS to conduct detect-to-engage operations against modern submarines that pose a threat.

C5I: Enabling products required by all MPs such as common hardware interfaces, computer operating environment (Mission Package Computing Environment (MPCE)), communications systems (Multi-Vehicle Communications System (MVCS)), aviation interface systems, and Mission Package Portable Control Stations (MPPCS). MPCE provides common services and an Operating Environment to support all Mission Package Application Software (MPAS) and Open Architecture Products. MVCS enables the simultaneous control and data exchange between unmanned mission vehicles and the Ship. Aviation interface systems include integration and management of data communications, data processing, and physical hardware interfaces such as common equipment and containers used by all mission packages. MPPCS provides a mobile operating environment installed in a 20ft ISO container and serves as a surrogate Ship during mission package development and integration test events at test ranges.		525.214		100.470		103.559		108.505				108.505		44.694		45.690		28.349		28.914

		52		Project		0603596N		2550		Mine Countermeasure (MCM) Mission Package		04		Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) Mission Package
2551 Anti-Submarine Warfare (ASW) Mission Package
2552 Surface Warfare (SUW) Mission Package
3129 LCS Mission Package Development

Prior to FY 2019 all Mission Package funding was in Project 3129.  

The LCS MM program employees an incremental development approach to deliver capability, which allows the continued insertion of mature capabilities throughout the life of the program without the need for modifications to the sea frames. The focus is to minimize service life extensions to both MCM-1 ships and the MH-53E Helicopters.  Future MCM MP capabilities will be considered when joint warfighting objectives or changing threats create new operational capability requirements that cannot be met by current mission package designs, or when new technological opportunities allow significant progress toward delivering cost effective, enhanced capabilities.  Future mission module increments can be tested, constructed, and incorporated into existing mission packages, one of the most important benefits of LCS modular design.

The MCM MP will counter deep, shallow, and tethered mines in the littoral without putting Sailors in the minefield.  When the MCM MP is embarked, LCS is capable of conducting detect-to-engage operations (hunting, sweeping, and neutralization) against very shallow to deep-water sea mine threats.  The MCM MP provides these capabilities through the use of sensors and weapons deployed from an MH-60S multi-mission helicopter, unmanned offboard vehicles, and support equipment/containers. The MCM MP consists of the following modules: 
-  Remote Minehunting (RMH) Module: Unmanned Surface Vehicle (USV) + AN/AQS-20 Minehunting Sonar 
-  Coastal Mine Reconnaissance (CMR) Module: Coastal Battlefield Reconnaissance & Analysis (COBRA) + MQ-8B Fire Scout Vertical Take-off and Landing Tactical Unmanned Aerial Vehicle (VTUAV)
-  Near Surface Detection (NSD) Module: Airborne Laser Mine Detection System (ALMDS) + MH-60S Helicopter 
-  Airborne Mine Neutralization (AMN) Module: Airborne Mine Neutralization System (AMNS) + MH-60S Helicopter 
-  Unmanned Minesweeping (UMS) Module: Unmanned Influence Sweeping System (UISS) (USV + Unmanned Surface Sweep System)
-  Buried Minehunting (BMH) Module: Knifefish Unmanned Underwater Vehicle (UUV)
-  Near Surface Mine Neutralization: Barracuda Mine Neutralization System		0.000		0.000		41.813		39.499				39.499		26.419		27.878		10.793		11.009

		52		A/PP		0603596N		2550		Mine Countermeasures (MCM) Mission Modules		04						0.000		41.813		39.499		0.000		39.499								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		52		Project		0603596N		2551		Anti-Submarine Warfare (ASW) Mission Package		04		Beginning in FY 2019, Mission Package (MP) funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) MP
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

Due to an FY 2018 Congressional reduction, all efforts associated with the development, integration, and testing of the Torpedo Defense Module have stopped.  The requirement for a torpedo defense capability is currently unfunded and no longer in the ASW MP baseline.  

The ASW MP enables LCS to conduct detect-to-engage operations against submarines. Specific ASW capabilities include protecting forces in transit, protecting joint operating areas, and establishing ASW barriers. The ASW MP provides the warfighter capabilities that can be employed for ASW area search as well as high value unit escort missions. Key components of the ASW MP include a Variable Depth Sonar, a Multi-Function Towed Array and sonar signal processing. These individual systems are combined into modules: an ASW Escort Mission Module (EMM) that provides High Value Unit (HVU) escort capability and an Aviation Module that offers airborne threat localization and engagement capability through a MQ-8B Fire Scout VTUAV and an MH-60R with MK54 torpedoes. 

This project delivered the ASW EMM Pre-Production Test Article (PPTA) and the Aviation Module in Q1 FY 2019.  Following the delivery of the PPTA, the ASW MP will be installed on board a Freedom variant hull to support Developmental Testing (DT) and Initial Operational Test & Evaluation (IOT&E) to support Initial Operational Capability (IOC) in FY 2020. Following integration and testing onboard a Freedom variant, this project will transition to production in FY 2020.  This project will initiate shipboard integration of the Independence variant in FY 2020.

The ASW MP will take advantage of improvements developed under the submarine Advanced Processing Build (APB), Advanced Surveillance Build (ASB) and Advanced Capability Build (ACB) and will in turn share unique improvements developed under this program with the submarine, surface combatants, and surveillance ASW communities. All programs (ACB, ASB, and APB) are managed under a common development process and titled AxB. This will contribute to the development of LCS ASW MPs and the Guided Missile Frigate FFG(X) Program. While the LCS ASW MP will retains its uniqueness and focus in functional domains essential to mission package success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness. 

The Open System Architecture (OSA) and high performance COTS sonar processing hardware, provided as an adjunct to the Mission Package Computing Environment (MPCE), will be fielded with the ASW MP and will provide an opportunity to integrate emergent, transformational ASW technological improvements that were previously unachievable. The ASW MP will require periodic upgrades to remain effective well into the 21st century and to pace the threat. Software upgrades target capability increases in high interest areas as prescribed by the Fleet and captured in campaign analysis. To achieve this, this project will package and deliver incremental upgrades every four years to the ASW MP production program via an ACB development process by inserting maturing USW technologies and addressing hardware technology obsolescence.		0.000		0.000		41.553		41.580				41.580		9.282		8.884		8.500		8.670

		52		A/PP		0603596N		2551		Anti-Submarine Warfare (ASW) Mission Modules		04						0.000		41.553		41.580		0.000		41.580								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		52		Project		0603596N		2552		Surface Warfare (SUW) Mission Package		04		Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) Mission Package (MP)
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

The SUW MP increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes and move a force quickly through a choke point or other strategic waterway.  The SUW MP is comprised of several modules including the Gun Mission Module (GMM), the Aviation Module, the Maritime Security Module (MSM), and the Surface-to-Surface Missile Module (SSMM).  The GMM is comprised of two high velocity 30mm cannons and is augmented with the ship's 57mm gun to counter close in to mid-range threats. The Aviation Module uses the embarked MH-60R helicopter with Hellfire missile and the MQ-8B Fire Scout VTUAV for the detection, identification, and classification of surface contacts and to engage long range threats. The MSM supports the embarkation of a Visit, Board, Search, and Seizure (VBSS) team.  The SSMM is a self-contained module consisting of 2 Missile Exhaust Containment Structures (MECS), integrated articulating hatch covers, a fire control system, and 12 two-rail M299 launchers to support load out and firing of 24 longbow hellfire missiles. SSMM provides missile coverage for mid-range threats and small boats.		0.000		0.000		11.368		17.558				17.558		0.000		0.000		0.000		0.000

		52		A/PP		0603596N		2552		Surface Warfare (SUW) Mission Modules		04						0.000		11.368		17.558		0.000		17.558								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		52		Project		0603596N		3129		LCS Mission Package Development		04		Beginning in FY 2019, Mission Package (MP) funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) MP
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

FY 2018 and Prior:
The SUW MP increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes and move a force quickly through a choke point or other strategic waterway.  The SUW MP is comprised of several modules including the Gun Mission Module (GMM), the Aviation Module, the Maritime Security Module (MSM), and the Surface-to-Surface Missile Module (SSMM).  The GMM is comprised of two high velocity 30mm cannons and augments the ship's 57mm gun to counter close in to mid-range threats. The Aviation Module uses the embarked MH-60R helicopter with Hellfire missile and the MQ-8B Fire Scout VTUAV for the detection, identification, and classification of surface contacts and to engage long range threats. The MSM provides the crew with the ability to perform Visit, Board, Search, and Seizure (VBSS) missions.  The SSMM is a self-contained module consisting of 2 Missile Exhaust Containment Structures (MECS), integrated articulating hatch covers, a fire control system, and 12 two-rail M299 launchers to support load out and firing of 24 longbow hellfire missiles. SSMM provides missile coverage for mid-range threats and small boats.

The ASW MP enables LCS to conduct detect-to-engage operations against modern submarines that pose a threat.  Specific ASW capabilities include protecting forces in transit, protecting joint operating areas, and establishing ASW barriers. The ASW MP provides the warfighter capabilities that can be employed for ASW area search as well as high value unit escort missions.  Key components of the ASW MP include a Light Weight Tow torpedo countermeasure, a Variable Depth Sonar, and a Multi-Function Towed Array.  These individual systems are combined into three modules: Torpedo Defense Module; an ASW Escort Mission Module that provides High value unit escort capability; and an Aviation Module that offers airborne threat localization and engagement capability through a MQ-8B Fire Scout VTUAV and an MH-60R with MK54 torpedoes.

The MCM MP will counter deep, shallow, and tethered mines in the littoral without putting Sailors in the minefield.  When the MCM MP is embarked, LCS is capable of conducting detect-to-engage operations (hunting, sweeping, and neutralization) against very shallow and deep-water sea mine threats.  The MCM MP provides these capabilities through the use of sensors and weapons deployed from an MH-60S multi-mission helicopter, unmanned off-board vehicles, and support equipment/containers. The MCM MP consists of the following modules: 
- Remote Minehunting (RMH) Module: MCM Unmanned Surface Vehicle (USV) + AN/AQS-20 Minehunting Sonar 
- Coastal Mine Reconnaissance (CMR) Module: Coastal Battlefield Reconnaissance & Analysis (COBRA) + MQ-8B Fire Scout Vertical Take-off and Landing Tactical Unmanned Aerial Vehicle (VTUAV)
- Near Surface Detection (NSD) Module: Airborne Laser Mine Detection System (ALMDS) + MH-60S Helicopter 
- Airborne Mine Neutralization (AMN) Module: Airborne Mine Neutralization System (AMNS) + MH-60S Helicopter 
- Unmanned Minesweeping (UMS) Module: Unmanned Influence Sweep System (UISS) (USV + Unmanned Surface Sweep System)
- Buried Minehunting (BMH) Module: Knifefish Unmanned Underwater Vehicle (UUV)
- Near-Surface Mine Neutralization: Barracuda Mine Neutralization

FY 2019 and outyear funding includes:

The LCS MM Common Equipment consists of enabling products required by all MPs to provide common hardware interfaces, computer operating environment, communications systems, aviation interface systems, and portable development & integration test-sets. Common hardware interfaces include definition, installation, and control of mechanical, electrical, and cooling requirements common to all mission packages. The Mission Package Computing Environment (MPCE) provides common services and Operating Environment to support all Mission Package Application Software and Open Architecture Products. The Multi-Vehicle Communications System (MVCS) enables the control and data exchange of simultaneous unmanned mission vehicles and the Ship. Aviation interface systems include integration and management of data communications, data processing, and physical hardware interfaces such as common equipment and containers used by all mission packages. Development and integration test-sets provide a mobile operating environment installed in the Mission Package Portable Control Stations (MPPCS) to serve as a surrogate Ship during mission package development and integration test events at test ranges.		525.214		100.470		8.825		9.868				9.868		8.993		8.928		9.056		9.235

		52		A/PP		0603596N		3129		Anti-Submarine Warfare (ASW) Mission Package		04						34.618		0.000		0.000		0.000		0.000								

		52		A/PP		0603596N		3129		Command, Control, Communication, Computers, Cyber and Intelligence (C5I) and Mission Package Tactical Team Trainers		04						10.100		8.825		9.868		0.000		9.868								

		52		A/PP		0603596N		3129		Mine Countermeasure (MCM) Mission Package		04						21.849		0.000		0.000		0.000		0.000								

		52		A/PP		0603596N		3129		Surface Warfare (SUW) Mission Package		04						16.499		0.000		0.000		0.000		0.000								

		52		A/PP		0603596N		3129		System Engineering and Program Acquisition		04						17.404		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		53		PE		0603597N				(U)Automated Test and Analysis		04		In FY 2016, OPNAV N94 took on the challenge to implement a Naval enterprise approach to Automated Test and Analysis (ATA).  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. Examples from FY16 include but are not limited to improvements to Link-16 Non-C2 data collection, essential Mission Planning, Service Oriented Architecture Framework, AEGIS Enterprise Solution Enhancements, Strike Force Interoperability testing and Control System Restoration and Validation. In addition, funding supports the development of enterprise level strategies to apply ATA technology to the software-intensive acquisition programs. The FY 2015 ATRT project was funded on Program Element 0603597N: "Automated Test and Re-Test". Starting in FY16 and through the out-years, the project is renamed "Automated Test and Analysis" on Program Element 0603597N.		36.685		24.145		37.931		7.653				7.653		7.775		7.947		8.112		8.274

		53		Project		0603597N		9999		Congressional Adds		04		In response to CNO initiatives, NAVSEA 05H, under the sponsorship of OPNAV N96, in 2008 began developing tools and executing projects for NAVSEA programs in support of "Automated Test and Re-Test".  In 2014, CNO/ASN RDA implemented an "Enterprise" approach to automated testing to foster increased automated test tool use and collaboration between Navy SYSCOMs.  PE 0603582N Project 9B88, "Automated Test and Re-Test," in OPNAV N96 was modified and moved in PB2016 to "Automated Test and Analysis" (ATA) under PE 0603597N in OPNAV N94.  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. In addition, funding supports the development of enterprise level strategies to apply ATA technology to Navy software-intensive acquisition programs.		0.000		16.406		30.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		53		CA		0603597N		9999		Program Increase		04						16.406		0.000														

		53		CA		0603597N		9999		Program Increase (ATA)		04						0.000		30.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		53		Project		0603597N		9B88		Automated Test and Analysis		04		In FY 2016, OPNAV N94 took on the challenge to implement a Naval enterprise approach to Automated Test and Analysis (ATA).  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. Examples from FY16 include but are not limited to improvements to Link-16 Non-C2 data collection, essential Mission Planning, Service Oriented Architecture Framework, AEGIS Enterprise Solution Enhancements, Strike Force Interoperability testing and Control System Restoration and Validation. In addition, funding supports the development of enterprise level strategies to apply ATA technology to the software-intensive acquisition programs. The FY 2015 ATRT project was funded on Program Element 0603597N under Project Unit 9B88: "Automated Test and Re-Test". Starting in FY16 and through the out-years, the project is renamed "Automated Test and Analysis" on Program Element 0603597N under Project Unit 9B88.		36.685		7.739		7.931		7.653				7.653		7.775		7.947		8.112		8.274

		53		A/PP		0603597N		9B88		Automated Test and Analysis		04						7.739		7.931		7.653		0.000		7.653								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		54		PE		0603599N				(U)Frigate Development		04		The FY 2020 funding request was reduced by $15.000 million to account for the availability of prior year execution balances.

In FY 2014, the Navy established the requirements for a lethal and survivable small surface combatant ship (later redesignated as Frigate (FF)), above that of Littoral Combat Ship (LCS) to meet future missions.  Based upon the Navy's 2016 Force Structure Assessment resulting in validation of the need for 52 small surface combatants and the need to address increasingly complex threats in the global maritime environment, the Navy reassessed the capabilities required to ensure the Frigate paces future threats.  With Guided Missile Frigate (FFG(X)), the Navy desires to maximize the small surface combatant capabilities in the Anti-Surface Warfare (SUW), Anti-Submarine Warfare (ASW), Electromagnetic Maneuver Warfare (EMW), and Air Warfare (AW) mission areas, while keeping the ship affordable and as a part of a "high-low" mix of surface ships. The updated assessment was completed to support establishment of top-level FFG(X) requirements in Summer 2017 and resulted in a Navy-approved Capability Development Document (CDD).  The CDD entered JROC Staffing in August 2018 and is scheduled for JROC-Validation in 2nd QTR 2019.

The FFG(X) program will continue to refine the cost estimates to support a FY 2020 Detail Design and Construction (DD&C) contract award.  Based on the updated FFG(X) requirements, FY 2017 focused on efforts for the system specification (SPEC) development and on conceptual design contract development. FY 2018 focused on refining the system SPEC and the program awarded conceptual design contracts to multiple vendors. Funds were also used to continue maturing the FFG(X) Government Furnished Equipment (GFE) baseline; continue Frigate Weapon System (FWS)(formally CMS) design development, coding, and test; acquisition documentation development; C4I systems development; and continued system engineering efforts to ensure mature Government Furnished Information (GFI) deliveries. Conceptual Design contracts complete in 4th QTR FY2019. FY 2020 marks the shift to SCN with the completion of the conceptual design phase. Efforts in systems engineering, cost estimating, and ship design management began in RDTE Project 3086, but are reflected in SCN Line Item 2128 after award of the DD&C contract (4th QTR 2020). Remaining FY 2020 funds will be focused on the continuation of DD&C source selection, Frigate Weapon System (FWS) design development, coding, and test; acquisition documentation approval for MS B; Combat System and C4I Element Integration; and test and evaluation activities. Combat System efforts decrease in FY 2023, as testing activities are ramping up resulting in a relatively stable profile in the outyears.		84.594		137.655		132.775		59.007				59.007		85.341		75.386		70.707		72.108

		54		Project		0603599N		3086		Frigate		04		Frigate (FFG(X)) efforts are composed of the design and development for a more lethal and survivable multi-mission warship focused on anti-surface warfare and anti-submarine warfare capabilities (SUW/ASW), local air defense and enhanced survivability features. FFG(X) design modifications for added capability over LCS include an over-the-horizon (OTH) surface-to-surface missile system, upgraded air defense weapons and sensors, advanced electronic warfare system and improved decoys, local air defense, and enhanced survivability features. This effort will encompass design, development, and technical issue resolution to support design maturity for DD&C FY 2020 contract award. Certification and testing efforts are also required to support the FFG(X) delivery, operations, and introduction to the fleet.

The FFG(X) design and development phases include platform design, development and risk reduction; combat system element integration; total ship system engineering and integration; combat systems and warfare systems certification; and planning and conduct of system testing. These efforts include procurement of combat and warfare system elements and/or simulators to support production representative testing in support of design, development, and certification efforts and ordnance in support of testing. Additional capabilities over the LCS will include an Over-the-Horizon (OTH) surface-to-surface missile system, upgraded air defense weapons and sensors, advanced electronic warfare system and improved decoys, local air defense, and enhanced survivability features.

This funding will also include efforts and activities required for formal Developmental and Operational testing of the FFG(X). Test and Evaluation (T&E) will concentrate on verifying integration and interoperability of employed technologies and systems in the FFG(X) design to achieve the mission capabilities and performance requirements as defined in the FFG(X) Capability Development Document (CDD). T&E functions will include the evaluation of Critical Technical Parameters (CTP), Measures of Effectiveness (MOE), Measures of Suitability (MOS), and Key Performance Parameters (KPP).

Since the FY19 President's Budget submission, additional testing activities have been identified to support Milestone B products, system specification approval and cybersecurity increasing the Test & Evaluation requirements for the program. Funding planned is for the execution of DT and C4I integration & test, cyber test and certification, warfare system integration & test and certification, aviation (manned and unmanned) integration & test and certification in FY 2019.		84.594		137.655		132.775		59.007				59.007		85.341		75.386		70.707		72.108

		54		A/PP		0603599N		3086		Ship Systems / C4I / Warfare Systems Engineering		04						131.653		124.458		50.179		0.000		50.179								

		54		A/PP		0603599N		3086		Test & Evaluation		04						6.002		8.317		8.828		0.000		8.828								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		55		PE		0603609N				Conventional Munitions		04		Proj 0363- Most Navy munitions react violently when exposed to unplanned stimuli such as fire, shock and bullet or fragment impact, thus presenting a great hazard to ships, aircraft, and personnel.  The Insensitive Munitions Advanced Development (IMAD) program will provide, validate, and transition technology to all new weapon developments and priority weapon systems and enable production of munitions insensitive to these stimuli with no reduction in combat performance.  Insensitive Munitions (IM) is the Navy's focused effort on propellants, propulsion units, explosives, warheads, fuses, and pyrotechnics to reduce the severity of cook-off and bullet/fragment impact reactions, minimizing the probability for sympathetic detonation, both in normal storage and in use, increasing ship and platform survivability and satisfying performance and readiness requirements.

Proj 3436- The AN/BST-1 Submarine Emergency Communication Transmitter informs Navy leadership when a ballistic missile submarine is in extremis. When activated, a buoy is released from the submarine, floats to the surface and transmits an emergency signal.  The energetic components in the system release the buoy from the submarine, separate protective covers and actuate an antenna for communication.  The AN/BST-1 Buoy energetic component re-design will replace two antenna related explosive components that utilize explosive formulations that are no longer produced due to environmental impact.  The re-design will support future procurements for OHIO and COLUMBIA class deployments.  The energetic component re-design includes design, prototyping, design verification testing, environmental qualification, hazard classification, insensitive munitions and developmental testing. The two re-designed energetic components will be qualified for USN use at the conclusion of the program.		238.753		13.699		9.307		9.988				9.988		10.761		8.768		8.941		9.119

		55		Project		0603609N		0363		Insensitive Munitions Adv. Development		04		Energetic materials producibility is demonstrated to assure national capability to produce and load munitions systems. The program leverages are being closely coordinated with other military departments, North Atlantic Treaty Organization (NATO) and allied countries to eliminate redundant efforts and maximize efficiency. A joint service IM requirement has been developed and through the IM strategic planning process, all Program Executive Offices (PEO) are implementing IM in their priority munitions. IM are identified as a Department of Defense (DoD) critical technology requirement and considered as part of a weapon design. The IMAD program matures the technology developed by a variety of Science and Technology (S&T) sources for program management integration into weapons systems to meet the IM technical deficiencies documented in the PEO IM Strategic Plans. IMAD provides the link between S&T programs and the program managers (PM) by optimizing IM technologies to meet Navy requirements. IMAD offers risk mitigation for the PMs in terms of IM technical knowledge, expertise and manpower with the state of the art expertise across IM products. Each technology area is divided into subtasks addressing specific munition and munition class IM deficiencies.		238.753		8.874		8.414		8.434				8.434		8.628		8.768		8.941		9.119

		55		A/PP		0603609N		0363		Insensitive Munitions Adv. Development		04						8.874		8.414		8.434		0.000		8.434								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		55		Project		0603609N		3436		AN/BST-1 Buoy Component Re-Design		04		The AN/BST-1 Submarine Emergency Communication Transmitter informs Navy leadership when a ballistic missile submarine is in extremis. When activated, a buoy is released from the submarine, floats to the surface and transmits an emergency signal.  The energetic components in the system release the buoy from the submarine, separate protective covers and actuate an antenna for communication.  The AN/BST-1 Buoy energetic component re-design will replace two antenna related explosive components that utilize explosive formulations that are no longer produced due to environmental impact.  The re-design will support future procurements for OHIO and COLUMBIA class deployments.  The energetic component re-design includes design, prototyping, design verification testing, environmental qualification, hazard classification, insensitive munitions and developmental testing. The two re-designed energetic components will be qualified for Navy use at the conclusion of the program.		0.000		0.000		0.893		1.554				1.554		2.133		0.000		0.000		0.000

		55		A/PP		0603609N		3436		Systems Engineering and Testing		04						0.000		0.893		1.554		0.000		1.554								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		55		Project		0603609N		9999		Congressional Adds		04		The Congressional add funding will be used to fund additional research for the Insensitive Munitions Advanced Development (IMAD) program for propulsion and ordnance projects in Maryland (MD), Virginia (VA) and California (CA).
Most Navy munitions react violently when exposed to unplanned stimuli such as fire, shock and bullet or fragment impact, thus presenting a great hazard to ships, aircraft, and personnel.  The Insensitive Munitions Advanced Development (IMAD) program will provide, validate, and transition technology to all new weapon developments and priority weapon systems and enable production of munitions insensitive to these stimuli with no reduction in combat performance.  Insensitive Munitions (IM) is the Navy's focused effort on propellants, propulsion units, explosives, warheads, fuses, and pyrotechnics to reduce the severity of cook-off and bullet/fragment impact reactions, minimizing the probability for sympathetic detonation, both in normal storage and in use, increasing ship and platform survivability and satisfying performance and readiness requirements.		0.000		4.825		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		55		CA		0603609N		9999		Energetics Technology Research		04						4.825		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		56		PE		0603635M				Marine Corps Grnd Cmbt/Supt Sys		04		This PE supports the demonstration and validation of Marine Corps Ground/Supporting Arms Systems for utilization in Marine Air-Ground Expeditionary Force amphibious operations.  This program is funded under Demonstration & Validation because it develops and integrates hardware for experimental tests related to specific ground weapon systems.		25.445		0.771		0.000		86.464				86.464		127.998		64.564		99.849		102.951

		56		Project		0603635M		1558		Armored Reconnaissance Vehicle		04		The Armored Reconnaissance Vehicle (ARV) is a replacement for the legacy light armored vehicle in the Light Armored Reconnaissance (LAR) battalions within the Marine Divisions. ARV equipped LAR Battalions perform combined arms, all weather, sustained reconnaissance and security missions in support the Ground Combat Element. The ARV is the core
capability that underpins the next generation armored reconnaissance capability concept. The ARV will be a modern combat vehicle system, capable of fighting for information, that balances competing capability demands to sense, shoot, move, communicate and remain transportable as part of the naval expeditionary force.		0.000		0.000		0.000		15.087				15.087		20.241		36.351		76.571		78.107

		56		A/PP		0603635M		1558		Next Gen Armored Reconnaissance Vehicle (LAV replacement)		04						0.000		0.000		15.087		0.000		15.087								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		56		Project		0603635M		1964		Anti-Armor Weapon System		04		The M41A7 Saber system is the primary heavy, anti-armor launch system for the TOW Missile within the Ground Combat Element of the Marine Corps.  The Anti-Armor Weapons System-Heavy (AAWS-H) program, working in concert with the U.S. Army, will develop and integrate technology improvements into the Improved Target Acquisition System (ITAS) to meet Increment II system requirements as jointly agreed. Improvements centered on integration of sight image enhancements were concluded.		2.622		0.494		0.000		0.980				0.980		1.004		1.026		1.047		1.068

		56		A/PP		0603635M		1964		Management Support		04						0.142		0.000		0.980		0.000		0.980								

		56		A/PP		0603635M		1964		Saber Battery Replacement		04						0.352		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		56		Project		0603635M		2614		SMAW Follow-On		04		Follow on to Shoulder-Launched Multipurpose Assault Weapon (SMAW) (FOTS):
The solution to the Follow on to SMAW (FOTS) capability requirement is a Family of Marine-portable Rocket Systems.  This Family of Systems is composed of separate lightweight, short range, fire-and-forget weapons.  Marine Expeditionary Forces will employ the Family of Systems across the spectrum of conflict, under all environmental conditions, to neutralize or destroy a variety of ground targets including personnel, thin-skinned vehicles, and positions.  The Family of Systems include various systems, such as SMAW Mod 2 and M3A1 Multi-purpose Anti-Armor Weapon System (MAAWS), with future capability for expansion to additional systems.  SMAW Mod 2 consists of a new launcher with an integrated laser range finder and thermal sight. MAAWS consists of a new launcher and integrated fire control system.  Future systems and capabilities include similar Marine-portable fire-and-forget shoulder-launched rocket systems with anti-armor, anti-personnel, anti-material, and assault capabilities.		22.823		0.277		0.000		0.500				0.500		0.500		0.500		0.500		2.000

		56		A/PP		0603635M		2614		Engineer and technical support.		04						0.277		0.000		0.500		0.000		0.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		56		Project		0603635M		7400		Combat Capability Development Transition		04		The Navy/Marine Expeditionary Ship Interdiction System (NMESIS) is an RDT&E effort to develop long term and short term solutions for an Anti-Ship Missile (ASM) to be integrated within a High Mobility Artillery Rocket System (HIMARS) Battalion and sustain a Joint Force military advantage. This capability is in support of the Marine Corps Expeditionary Advanced Base Operations (EABO) and the National Defense Strategy (NDS) approach to build a more lethal Joint Force. This capability provides the Marine Corps layered missile defense with disruptive capability, influencing significant lead lines of communication world-wide. NMESIS will prototype a USMC system while leveraging other Service-developed missiles to provide a ground based anti-access/area denial, anti-ship capability. ASM capabilities will be further developed through advanced component improvements and launcher integration into a complex, prototype and unmanned ground vehicle system. The prototyping effort will include the development, design, build, and initial testing of a Remotely Operated Ground Unit Expeditionary (ROGUE) Fires vehicle. ROGUE-Fires is an unmanned ground vehicle based system on a Joint Light Tactical Vehicle (JLTV) chassis, capable of mounting a wide range of missile systems for dynamic force employment and supports the National Defense Strategy (NDS) objective to evolve innovative operational concepts. NMESIS will provide strategic deterrence in the global operational environment through layered missile capability and dynamic force employment.

The Sea Mob: Swarming Long Range Unmanned Surface Vehicles (USVs) is a developmental project with the purpose of testing and operational development within the Marine Corps Warfighting Laboratory which will capitalize on extending the range of surface and subsurface reconnaissance in addition to limited strike capability utilizing swarm technology. Sea Mob unmanned surface vehicle will provide a platform for the launch of Organic Precision Fires (OPF) to address sea and land targets, and the launch and recovery of smaller unmanned surface craft for reconnaissance and unmanned underwater vehicles for hydrographic survey/mine detection.		0.000		0.000		0.000		69.897				69.897		106.253		26.687		21.731		21.776

		56		A/PP		0603635M		7400		Navy/Marine Expeditionary Ship Interdiction System (NMESIS)		04						0.000		0.000		58.697		0.000		58.697								

		56		A/PP		0603635M		7400		Sea Mob Amphibious Reconnaissance Capability		04						0.000		0.000		11.200		0.000		11.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		57		PE		0603654N				JT Service Explosive Ordn Dev		04		This is a Joint Service Program. 

This program provides for the development of Explosive Ordnance Disposal tools and equipment aimed at meeting National Defense Strategy's guidance to build a more lethal force.  The responsibility is assigned to the Navy as single service manager, by Department of Defense Directive 5160.62 of 15 May, 2017, for management of the Joint Service Explosive Ordnance Disposal Research and Development Program.

Proliferation of sophisticated types of foreign and domestic ordnance and Improvised Explosive Devices necessitate a continuing development program to provide Explosive Ordnance Disposal personnel of all military services with the tools and equipment designed for modularity, scalability, and flexibility, while maintaining readiness to respond to contingencies and ensure long-term warfighting readiness.  

This program also provides life support related equipment necessary to support the performance of Navy Explosive Ordnance Disposal tasks underwater. This equipment must have inherently low acoustic and magnetic signatures in order to allow the Explosive Ordnance Disposal technician to safely approach, render-safe and dispose of sea mines and other underwater ordnance.  

This program also provides for the research and development of Electronic Warfare (EW) systems, equipment, procedures, and tactical aids for all military services against the threat posed by Radio-Controlled Improvised Explosive Devices (RCIEDs) and to prevent initiation of RCIEDs across the spectrum of Joint military operations.  Utilize Joint requirements to provide a system of systems approach for a suite of equipment for mounted, dismounted, and fixed site operations; provide a Joint Counter RCIED EW (CREW) development of equipment, procedures, and tactical aids to make rapid improvements to performance, supportability and affordability, while maintaining pace with evolving global threat.		631.450		77.409		61.757		33.478		14.178		47.656		62.984		56.524		61.191		62.414

		57		Project		0603654N		0377		JT Service Expl Ord Disp System		04		This Program Element (PE) Project (0377) provides funding for the detailed design, development, risk mitigation, issue resolution, integrations, test, test equipment, simulations  and post-deployment improvements of specialized equipment, tools and assessment of accessories that expand range of military operations required to support DoD's only Joint Explosive Ordnance Disposal (EOD) programs.

EOD exclusively executes world-wide missions for detection/location, identification, render-safe, recovery, field and laboratory evaluation, and disposal of hazards and unexploded ordnance (UXO) that is a threat to military operations, installations, personnel, or material. UXO includes foreign and domestic, both conventional and non-conventional, including Improvised Explosive Devices (IEDs); hazards includes fuels weapons  and weapons of mass destruction devices using radiological and biological means with or without explosives.  

The responsibility is assigned to the Navy as single service manager, by Department of Defense Directive 5160.62 of 3 June 2011, for management of the Joint Service Explosive Ordnance Disposal Research and Development Program.  EOD programs are designed to reduce the EOD operator's exposure to explosive hazards or limit the risk to an acceptable level.  EOD operations range from hand entry of explosive devices by EOD technicians to robotic actions and sensing capabilities that provide a safe distance of the explosive hazard at a greatly reduced cost to trained and experienced EOD operators.		379.039		13.046		7.839		9.780				9.780		11.247		9.882		11.377		11.604

		57		A/PP		0603654N		0377		ANALYSIS OF ALTERNATIVES/ EOD MODERNIZATION		04						0.000		0.337		1.464		0.000		1.464								

		57		A/PP		0603654N		0377		EOD ROBOTICS		04						9.430		6.244		3.416		0.000		3.416								

		57		A/PP		0603654N		0377		JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS)		04						2.296		1.258		4.900		0.000		4.900								

		57		A/PP		0603654N		0377		TCM AN/PLT-XXX SYSTEMS		04						1.320		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		57		Project		0603654N		1317		EOD Diving System		04		These resources support the development of equipment for the Navy's only comprehensive expeditionary detect to engage MCM capability. Specifically, it provides for development of Diver Safety/Life Support Equipment, Advanced Diver Integrated Sensors and Advanced Firing Systems to support Navy Explosive Ordnance Disposal (EOD) underwater operations, expeditionary salvage, and Expeditionary MCM Company operations by US Fleet Forces Command. The equipment must have inherently low acoustic and magnetic signatures in order to allow the EOD divers to safely reaquire, approach, render-safe, recover, exploit, and dispose of underwater explosive threats to include sea mines, limpet mines, underwater improvised explosive devices, and unexploded ordnance.		113.915		5.093		4.357		2.533				2.533		5.652		4.644		4.708		4.800

		57		A/PP		0603654N		1317		ADVANCED DIVER INTEGRATED SENSORS		04						1.920		1.958		0.293		0.000		0.293								

		57		A/PP		0603654N		1317		ADVANCED FIRING SYSTEM		04						0.243		0.399		0.090		0.000		0.090								

		57		A/PP		0603654N		1317		DIVER SAFETY & LIFE SUPPORT SYSTEMS		04						2.930		2.000		2.150		0.000		2.150								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		57		Project		0603654N		3177		Joint Counter Radio-Controlled IED Elec Warfare		04		Provides for the research and development of Electronic Warfare (EW) systems, equipment, procedures, and tactical aids for all military services against the threat posed by Radio-Controlled Improvised Explosive Devices (RCIEDs) and to prevent initiation of RCIEDs across the spectrum of Joint military operations.  Utilize Joint requirements to provide a system of systems approach for a suite of equipment for mounted, dismounted, and fixed site operations; provide a Joint Counter RCIED EW (JCREW) development of equipment, procedures, and tactical aids to make rapid improvements to performance, supportability and affordability, while maintaining pace with evolving global threat.

Also provides for the rapid development and testing of JCREW Counter-Unmanned Aerial System (C-UAS) for Joint Urgent Operational Need Statement (JUON) CC-0558.  This includes the modification of JCREW hardware, software, threat loads, and advanced techniques to provide an Increment l C-UAS capability, integration into JCREW dismounted systems delivered off the LRIP contract, lab verification, and open air testing. Due to rapidly evolving threats team will develop and support additional software drops throughout year.

The JCREW system, Increment 1 Block 1 (I1B1) is the next generation of counter RCIED systems. This family of systems includes fixed site, mounted and dismounted units, which provide countermeasures against the global RCIED threat. Key system design features include significant performance increases over current legacy systems, a modular open architecture system to address current and future advanced threats, robust information assurance and security, and is net-capable for improved Communications and Control (C2). JCREW I1B1 supports global deployment and sustainment for all combatant commands providing increased protection to Warfighter against the evolving worldwide RCIED threats.		13.194		43.652		27.625		5.044		14.178		19.222		29.858		26.316		26.889		27.430

		57		A/PP		0603654N		3177		EOD CREW		04						0.000		0.946		0.909		0.000		0.909								

		57		A/PP		0603654N		3177		HEMLOCK		04						0.000		1.000		0.000		1.020		1.020								

		57		A/PP		0603654N		3177		Joint Counter Radio-Controlled IED Elec Warfare		04						43.652		25.679		4.135		13.158		17.293								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		57		Project		0603654N		4023		VSW MCM/Force Protection UUV		04		Funding supports the development of unmanned systems for the Navy's expeditionary unmanned underwater EOD and MCM capability. Specifically, it provides for development of affordable expeditionary, unmanned underwater systems to support Navy Expeditionary forces including Explosive Ordnance Disposal (EOD), Mobile Diving and Salvage, Very Shallow Water (VSW), and Expeditionary Mine Countermeasures (ExMCM) mission operations. The equipment must be highly portable in order to support the Navy EOD technician to safely approach, render safe, recover, exploit, and dispose of underwater explosive threats to include sea mines, limpet mines, and unexploded ordnance. Provides support for the Navy's high priority missions of Maritime Homeland Defense and MCM, including clandestine reconnaissance and mine clearance in support of amphibious operations. Development of Expeditionary UUV systems to support localization render-safe and detailed intelligence gathering of UXO including Underwater Improvised Explosive Devices.  This project directly supports Department of the Navy Strategic Roadmap for Unmanned Systems promulgated in March 2018.

This budget provides the resources needed to execute two formal MK18 Family of Systems acquisition programs as well as three major engineering change proposals and the enhancement to the MK18 Family of Systems to provide an underwater threat interdiction capability. These efforts require prototype development and significant RDT&E during FY20. Program execution tempo reflects continued efforts to support MK 18 UUV Increment II and EOD Response ROV capability development. 

FY20 will focus on continuation of the development and testing of advanced technologies that will allow warfighters to detect, classify, and localize high priority threats in meeting mine warfare missions. For example, the MK 18 Mod 2  Increment II upgrade will provide improved Automated Target Recognition (ATR) algorithms, more advanced autonomy architecture and continue to enhance electro-optic sensor performance.  Increment II development and testing will focus on improving MCM performance and reducing the tactical timeline through development of a Reacquire, Identify and Mark capability for the MK18 Mod 2 system.  Concurrently with these efforts, the MK18 Mod 1 is undergoing a configuration change that will provide a higher area coverage rate, inclusion of vehicle autonomy, and Automated Target Recognition.  Also, resources will continue to be used to expand deployability of the MK 18 Family of Systems (FoS) aboard  a higher number of shipboard platforms and also to deploy the FoS from additional small boats other than the current 11 meter Rigid Hull Inflatable Boat (RHIB).  These efforts will significantly improve the capabilities of the projected inventory of 16 MK 18 Mod 1 and 16 MK 18 Mod 2 systems for fleet Expeditionary MCM forces.  Currently, the MK 18 Family of Systems are being employed in multiple theater of operations (5th, 6th, and 7th Fleet) and have been employed in multiple CONUS based port survey and maritime homeland defense operations as well.

Additional efforts will continue to execute the open competition process necessary to acquire and verify an EOD Response ROV capability focusing on user effectiveness and operational suitability to provide a ROV based target interdiction capability to address the capability gaps assessed in the previously conducted EUNS AoA.  This next generation capability (i.e. modified-off-the-shelf (MOTS) ROV) is developed to decrease risk when reacquiring/investigating a potential threat (i.e. sea mine or Underwater Improvised Explosive Device).		125.302		15.618		16.936		16.121				16.121		16.227		15.682		18.217		18.580

		57		A/PP		0603654N		4023		EOD Response ROVs and Maritime Expeditionary Standoff Response System of Systems		04						8.290		4.157		7.979		0.000		7.979								

		57		A/PP		0603654N		4023		MK18 UUV Family of Systems		04						7.328		12.779		8.142		0.000		8.142								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		57		Project		0603654N		9999		Congressional Adds		04		Develop, acquire, test, and evaluate diver life support systems and diving safety tools and equipment to provide more effective and suitable capabilities to conduct EOD, and Mobile Diving & Salvage Units (MDSU) operations in emergent, high priority underwater missions. Specific tools and equipment include but are not limited to Underwater Breathing Apparatus (UBAs), specialized dive masks, heads-up displays, emergency life support systems and the ability to train divers and to evaluate Mine Countermeasures (MCM)/Explosive Ordnance Disposal (EOD) tools, tactics and procedures including control of signatures with regard to influence fired ordnance both in homeland waters and in controlled threat areas.		0.000		0.000		5.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		57		CA		0603654N		9999		Breathing Apparatus for EOD Divers		04						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		58		PE		0603713N				Ocean Engineering Tech Dev		04		Developments in this program will enable the U.S. Navy to overcome deficiencies that constrain manned diving operations in several critical areas such as submarine rescue, recovery, salvage, underwater ship husbandry, underwater construction and naval special operations.  This program develops biomedical technology, diver life support equipment, and the systems, tools, and procedures to permit manned underwater operations and enhance diver performance and safety.		64.428		8.853		5.915		5.619				5.619		5.731		5.845		5.965		6.085

		58		Project		0603713N		0099		Deep Submergence Bio Med Dev		04		This project:
1) Develops advanced biomedical and bioengineering technology for medical and life support enhancement to decrease submariner deaths and permanent injury in a disabled submarine (DISSUB) and during submarine escape and rescue;
2) Conducts research for diver health, safety, and effectiveness:
- to increase understanding of human performance and enhanced diver stress management and survivability in high stress environments such as in cold/warm water and at altitude; and - to validate and improve the accuracy of assumptions associated with equipment testing and certification, diving procedures, and diver biomedical physiology.

Deliverables for DISSUB include: medical guidance/procedures increasing submariner survivability for submarine escape and rescue (including new Submarine Rescue Diving and Recompression System (SRDRS)), life support parameters, medical procedures for life support; exposure and mitigation guidance for atmospheric contaminants, high levels of oxygen and/or carbon dioxide; prevention and treatment of decompression sickness and pulmonary oxygen toxicity; and senior survivor expert decision system.

Deliverables for diver health and safety include: decompression guidance in extreme environment diving with various breathing mixtures, temperatures, durations, and altitudes; exposure guidance for oxygen breathing; diver performance guidance based on physiological effects of diving; enhanced underwater swimming efficiency; enhanced diver thermal protection; collection of operational diving depth/time profiles to predict decompression risk, and exposure and mitigation guidance for divers experiencing underwater continuous noise, impulse noise, or underwater blast.

Requirements: 
  OPNAVINST 3150.27C, Navy Diving Policy and Joint Military Diving Technology and Training Program, 24 Jun 2016
  Navy Salvage and Navy Diving Capabilities-Based Assessment (CBA) Report, 19 Dec 2013
  NAPDD #587-873, Deep Submergence Biomedical Development, 23 Nov 1999
  NAVSEA Instruction 3900.10, Management of the Deep Submergence Biomedical Research and Development Program, 4 Feb 2003
  Navy Diving Initial Capabilities Document (ICD)		35.034		4.620		4.487		4.360				4.360		4.444		4.534		4.627		4.720

		58		A/PP		0603713N		0099		Deep Submergence Bio Med Dev - Diver Health and Safety		04						2.396		2.244		2.180		0.000		2.180								

		58		A/PP		0603713N		0099		Deep Submergence Bio Med Dev - Submarine Escape & Rescue		04						2.224		2.243		2.180		0.000		2.180								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		58		Project		0603713N		0394		Shallow Depth Diving EQ		04		This project develops systems to support submarine escape and rescue missions, and conventional diver operations.  Diver operations include ship husbandry, salvage/recovery, and submarine rescue operations to support national, as well as Navy, needs around the world.  Modern certifiable diving systems that ensure diver safety and allow maximum work efficiency will replace currently antiquated systems.  R&D will be performed in the areas of diver efficiency, visual enhancement, contaminated water diving, diver thermal protection, and recompression chamber technology.		29.394		4.233		1.428		1.259				1.259		1.287		1.311		1.338		1.365

		58		A/PP		0603713N		0394		Shallow Depth Diving EQ - Diving		04						1.709		1.379		1.209		0.000		1.209								

		58		A/PP		0603713N		0394		Shallow Depth Diving EQ - Submarine Rescue		04						2.524		0.049		0.050		0.000		0.050								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		59		PE		0603721N				Environmental Protection		04		This program develops and evaluates processes, hardware, systems, operational procedures, scientific methods, and environmental studies that will allow the Navy to operate in U.S., foreign, and international waters, air, space, and land areas while complying with environmental laws, regulations, Executive Orders, policies and international agreements.

Many environmental laws, regulations, and policies impose restrictions on Navy training and testing, vessels, aircraft, and facilities that interfere with operations and/or increase the cost of operations. The Navy must be able to conduct its national security mission in compliance with applicable environmental requirements in the U.S. and abroad without compromising performance, safety, or health, while simultaneously minimizing the cost of compliance.  The projects for this Program Element (PE) support the Navy's compliance with the (a) Clean Water Act, (b) Act to Prevent Pollution from Ships, (c) International Convention for the Prevention of Pollution from Ships, (d) DoD Regulations on Vessels Owned or Operated by the Department of Defense, (e) OPNAV Environmental and Natural Resources Program Manual,(f) Uniform National Discharge Standards [UNDS] Phase I Standard, (EO) 13148, Greening the Government Through Leadership in Environmental Management, (g) Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990, (h) National Invasive Species Act of 1996, (i) Ballast Water Management for Control of Nonindigenous Species in Waters of the United States, (j) Clean Air Act, (k) Federal Insecticide, Fungicide, and Rodenticide Act, (l) Marine Mammal Protection Act, and (m) Endangered Species Act, (n) Comprehensive Environmental Response, Compensation, and Liability Act, and (o) Resource Conservation and Recovery Act. References (a) through (m) establish Level I environmental protection requirements. Project 0401, Shipboard Waste Management, supports efforts that enable Navy ships and submarines to comply with laws, regulations, and policies in six major areas: (1) Liquid Wastes, (2) UNDS Rulemaking, (3) Hazardous Materials and Pollution Prevention, (4) Hull Antifouling Paints, (5) Technical Authority, and (6) Ballast Water Exchange Improvements. Project 0817, Environmental Sustainability Development, supports the development and validation of technologies to enable Navy facilities to comply with environmental laws, regulations, and policies in a cost-effective manner. 

The Marine Mammal Research (MMR) program is responsible for applied research and works to address the Navy's key research needs and transition the results and technologies for use within the Navy's at-sea environmental compliance and permitting processes in compliance with the Marine Mammal Protection Act and the Endangered Species Act, with the goals of improving marine species impact analysis (including marine mammal take estimates), mitigation measures and monitoring capabilities. Key points of the MMR mission are: (1) Improve the best available science regarding the potential impacts to marine species from Navy activities, (2) Expand the technology and methods available to the U.S. Navy marine species monitoring program (3) Preserve core Navy readiness capabilities. The This funding allows the Navy to avoid or reduce the chances of costly litigation for non-compliance.

$3.000M added in FY 2018 and FY2019 in accordance with settlement agreement under Marine Mammal Protection Act (new project created).		461.403		23.237		19.811		20.564				20.564		20.172		20.585		20.945		21.357

		59		Project		0603721N		0401		Shipboard Waste Mgmt		04		Navy ships and submarines must routinely operate in U.S., international, and foreign waters, and visit numerous U.S. and foreign ports. No body of water is without environmental restrictions that impact the movements and operations of Navy vessels. Environmental requirements tend to be most restrictive in port and in coastal waters, where the Navy's increasing littoral presence places ships and submarines in discharge-restricted waters for longer periods of time. Growing international cooperation in addressing global environmental concerns is resulting in expanding areas of ocean considered environmentally susceptible, where special prohibitions on ship discharges and operations are imposed. Navy vessels must comply with applicable environmental legal requirements while maintaining continued access to all waters for operations, exercises, training, and port access. The large crews and limited on-board space of Navy ships and submarines severely constrain their ability to hold wastes for return to port for shore side disposal. 
Project 0401, Shipboard Waste Management, evaluates and develops shipboard environmental equipment, systems, technologies, processes, and practices to comply with environmental laws, regulations, Executive Orders, international agreements, foreign-country requirements, and DoD and Navy policies. The project focuses on providing engineering criteria, design guidance, and performance specifications for selecting, procuring, installing, integrating, and operating environmental equipment and systems on Navy ships and submarines, and on defining and developing processes, procedures and logistics support requirements. Environmental equipment, systems, processes and practices must meet legal and environmental requirements and be reliable, maintainable and achievable at sea, and impose no or low manning burden. Environmental equipment and systems must meet Navy-unique shipboard requirements (performance, space, weight, shock, vibration, electromagnetic compatibility, manning, automation, etc.), incorporate integrated logistics support, minimize life-cycle cost, and include validated acquisition, design, installation, and operating documentation. Shipboard processes and practices must be feasible and must be compatible with ship and submarine operational, maintenance, manning, habitability, health, and safety requirements. It also addresses afloat environmental issues other than shipboard wastes, e.g., access to environmental data for planning Fleet operations and exercises.  

The Afloat Environmental Quality Program supports the designated Technical Warrant Holders for Environmental Systems & Materials Engineering, with responsibility and accountability for ensuring that ships and submarines are designed and upgraded, and can be operated, in compliance with existing and anticipated environmental requirements while minimizing total ownership cost and manning. This responsibility encompasses legacy platforms and new vessel designs, as well as Fleet operations exercises, and training.		359.356		7.889		7.776		7.979				7.979		8.810		8.991		9.143		9.321

		59		A/PP		0603721N		0401		Ballast Water Management		04						1.736		1.836		2.021		0.000		2.021								

		59		A/PP		0603721N		0401		Hazardous Material Control and Management		04						0.995		1.015		0.937		0.000		0.937								

		59		A/PP		0603721N		0401		Liquid Wastes		04						2.354		2.275		2.321		0.000		2.321								

		59		A/PP		0603721N		0401		Non-Copper Antifouling		04						0.150		0.100		0.100		0.000		0.100								

		59		A/PP		0603721N		0401		Solid Waste Management		04						1.000		1.050		1.150		0.000		1.150								

		59		A/PP		0603721N		0401		Technical Authority (TA)		04						1.654		1.500		1.450		0.000		1.450								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		59		Project		0603721N		0817		Environmental Sustainability Development (NESDI)		04		Inherent to the realization of the vision outlined in Sea Power 21 are certain environmental consequences that will, to a lesser or greater degree, be an impact on the Navy's ability to fully achieve the strategy outlined in the Navy Capability Pillars (NCP) SEA SHIELD, SEA STRIKE, SEA BASING and FORCEnet and the supporting initiatives of SEA WARRIOR, SEA TRIAL and SEA ENTERPRISE. Readiness and training are primary considerations for determining whether any fighting force is at its peak proficiency. The ability to train our forces in a realistic environment is paramount. Today's reality requires training and operating within environmental constraints (national and international laws and agreements), and searching for alternatives to comply with and alleviate those constraints. Moreover, as we develop new systems and technologies in support of Sea Power 21, the Navy must anticipate potential environmental regulations which, while not currently an issue, could in the future adversely impact our ability to protect and sustain our forces at home and abroad.

This program identifies pervasive Navy shore side environmental requirements and develops and validates information, new processes, and technologies that address requirements that pose significant impact on Naval shore activities in complying with environmental laws, regulations, orders, and policies. The goal of the program is to maximize opportunities for significant cost savings while minimizing personnel liabilities, operational costs, and regulatory oversight and preserving or enhancing the ability of Naval shore activities to accomplish their required missions and functions in support of the Navy's transformational strategy.

Environmental Enabling Capabilities -2 (EEC-2) MAXIMIZE TRAINING AND TESTING RANGE REQUIREMENTS WITHIN ENVIRONMENTAL CONSTRAINTS: This capability addresses environmental impacts and restrictions at Navy land and sea ranges, including munitions testing and manufacturing, to ensure Navy ranges are available to conduct required training and testing operations for the Fleet. Investments in EEC-2 provide validated knowledge, models, and processes to mitigate environmental impacts, restrictions, and costs at Navy training and test ranges to maximize the availability and utilization of the ranges. The results support operational readiness by providing the tools and technologies necessary for sustaining and managing Navy land and sea ranges related to unexploded ordnance (UXO) and munitions, encroachment, air quality, airborne noise, water quality, and wetlands. Capabilities gained include the ability to assess and determine the risks from underwater UXO, the evaluation and prioritization of ordnance contaminated sites for evaluation in environmental programs and the implementation of range specific best management practices by evaluating and modeling available process, procedures, and technologies.

Environmental Enabling Capabilities-3 (EEC-3)PLATFORM MAINTENANCE AND REPAIR WITH MINIMAL ENVIRONMENTAL FOOTPRINT: This capability focuses on minimizing or eliminating environmental impact related to Navy and Marine Corps weapon system repair and maintenance operations. Investments in EEC-3 provide valid knowledge, models, processes, and technologies to minimize regulated emissions, discharges and hazardous material usage during the repair and maintenance of ships, submarines, and surface/sub-surface vehicles and aircraft and air vehicles. The program supports Fleet operational readiness and Navy acquisition communities by investing in information to understand emerging environmental requirements and to develop innovative processes and technologies that result in savings while reducing the fleet environmental constraints related to platform maintenance. Capabilities and benefits gained include, but are not limited to, the reduction in the usage of heavy metals used in metal finishing (chromium and cadmium), reduced hazardous air pollutant (HAP) emissions, the development of best management practices and tools to minimize the use of hazardous materials, and the generation of hazardous wastes associated with maintaining and repairing ships, submarines, aircraft, and unmanned vehicles. Results of program investments will be leveraged across weapon system and platform acquisition to ensure continued reduction in lifecycle costs and long-term environmental compliance burdens to the Fleet.

Environmental Enabling Capabilities-4 (EEC-4). SUPPORT SHORE READINESS WITHIN ENVIRONMENTAL CONSTRAINTS: Naval shore establishment requires the capability to operate and maintain facilities and provide waterfront and airfield services to the fleet while complying with applicable environmental regulations and minimizing environmental impacts and costs. The program invests in knowledge and innovative processes and technologies that minimize infrastructure and operational costs, regulated emissions, while minimizing discharges and hazardous material usage from ship (waterfront) and aviation operations. Capabilities and benefits gained under EEC-4 include, reduced costs associated with wastewater treatment, elimination/reduction in the use of HAPs, ozone depleting substances (ODSs), volatile organic compounds (VOCs) and the associated reporting requirements, reduced hazardous waste and disposal costs, and improved storm water management.

Environmental Enabling Capabilities-5 (EEC-5). COST-EFFECTIVE MANAGEMENT OF ENVIRONMENTAL REGULATORY REQUIREMENTS: The environmental compliance regulations require base managers to permit, monitor and report on many processes associated with weapon system and platform operations. Naval shore environmental managers require the capability to efficiently and cost effectively manage these compliance requirements. Under EEC-5, the program invests in improved data collection, methods, and models to assess environmental impacts and ecological risk assessments of Naval Operations on harbors, U.S. waterways, and surrounding communities. Benefits include gaining standardized technical environmental management improvements/techniques related to source control, assessment, and monitoring. EEC-5 also provides validated knowledge, models, processes and technologies to improve environmental monitoring and reporting, and to reduce the cost of compliance with regulations applicable to coastal contamination and contaminated sediments.		49.952		4.747		4.266		4.440				4.440		6.087		6.203		6.323		6.450

		59		A/PP		0603721N		0817		Cost-Effective Management of Environmental Regulatory Requirements		04						1.646		1.485		1.714		0.000		1.714								

		59		A/PP		0603721N		0817		Maximize Training & Testing Requirements Within Environmental Constraints		04						0.850		0.735		0.705		0.000		0.705								

		59		A/PP		0603721N		0817		Platform Maintenance and Repair With Minimal Environmental Footprint		04						1.064		1.007		0.953		0.000		0.953								

		59		A/PP		0603721N		0817		Support Shore Readiness within Environmental Constraints		04						1.187		1.039		1.068		0.000		1.068								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		59		Project		0603721N		2015		Environmental Restoration RDT&E		04		The Navy's Environmental Restoration minimizes risk to human health and the environment and restore contaminated sites to productive use.  RDT&E improves identification, investigation, removal and remedial actions to address and clean up environmental contamination at Navy installations.		0.000		2.525		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		59		A/PP		0603721N		2015		Per- and Poly- fluorinated alkyl Substances (PFAS)		04						2.525		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		59		Project		0603721N		9204		Marine Mammal Research		04		The Navy has been and will continue to be subject to litigation with regard to the potential injuring, killing or biologically significant disturbance of marine animals by the use of intense underwater sound. Since Fleet operation and training areas coincide with known or probable habitats, migration routes, or breeding areas of marine mammals and other protected marine species, the possibility exists that such incidents are likely to continue in the future. The increasing public interest and pressure has resulted in escalating Fleet costs. For example, Fleet and SYSCOM development activities have been interrupted; modified, or altogether cancelled and environmental regulations have, among other things, required new ship construction shock trials to obtain Federal permits and conduct extensive environmental planning that can take several years to complete. The incorporation of mitigation measures in Fleet training operations to minimize the potential adverse effects on protected marine animals can significantly reduce the realism of these operations. In addition, the testing, evaluation, and deployment of new sonar detection and monitoring systems that use active acoustics are under intense public scrutiny for their potential adverse effects on whales and other marine mammals. Navy needs scientific evidence to substantiate its claims of limited or inconsequential adverse effects to marine life from operations.

This project primarily focuses on the development of planning, monitoring, and mitigating tools to aid the Fleet in minimizing contact with and the potential harassment of protected marine animals during operations, exercises, training, and undersea surveillance and weapons testing. These new capabilities will encompass historical and newly acquired data and analytical models that together can predict marine animal habitats (where they are likely to be), and their natural and expected behavior (diving patterns, prey localization, calling activity, etc.). This project consists of three major areas that will help ensure Navy compliance with the Marine Mammal Protection Act (MMPA) and Endangered Species Act (ESA).
These areas are (1) Marine Ecology and Population Dynamics - determine the likelihood of the presence of marine mammals or other protected species by developing habitat and ecological models. Refine marine animal survey techniques to optimize the accuracy of abundance estimates in small ocean regions of Navy interest.
(2) Criteria, Thresholds, and Mitigation - Establish criteria and thresholds from which to measure potential impact on marine mammals and other marine species from Navy training operations. Determine the effectiveness and usefulness of various mitigation measures in relation to the potential impact of Navy operations on marine mammals; and (3) Mitigation Methodologies - Determine the observation, detection and classification measures required to develop effective monitoring and mitigation procedures for Fleet and SYSCOM use. Focus on improving marine animal monitoring capabilities over current methods by developing new technologies or improving existing technologies that improve monitoring and mitigation effectiveness, reduce cost and minimize impacts on readiness activities.		52.095		4.478		4.769		5.145				5.145		5.275		5.391		5.479		5.586

		59		A/PP		0603721N		9204		Criteria and Thresholds, Physiology and Behavior, and Effects of Sound		04						2.452		2.654		3.030		0.000		3.030								

		59		A/PP		0603721N		9204		Marine Ecology and Population Dynamics		04						0.815		0.900		0.900		0.000		0.900								

		59		A/PP		0603721N		9204		Mitigation Methodologies: Monitoring, New Technology, and Risk Assess		04						1.211		1.215		1.215		0.000		1.215								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		59		Project		0603721N		9205		Marine Mammal Settlement		04		The Navy developed the Surveillance Towed Array Sensory System (SURTASS) Low Frequency Active (LFA) sonar system to meet the requirement for improved capability to detect quieter and harder to find foreign submarines at greater distances. The Navy employs SURTASS LFA systems onboard up to four U.S. Navy surveillance ships for routine training, testing, and military operations in the Atlantic, Pacific, and Indian Oceans and the Mediterranean Sea. Employment of these systems has been the subject of litigation over the last two decades. The U.S. Navy, the National Oceanic and Atmospheric Administration (NOAA), and the Natural Resources Defense Council et al. entered into a settlement agreement, which has been filed with the U.S. District Court for the Northern District of California, to resolve claims alleged by the plaintiffs that the Navy and NOAA violated the Marine Mammal Protection Act (MMPA), the Endangered Species Act (ESA), and the National Environmental Policy Act (NEPA). The purpose of this funding is to comply with the terms of the settlement agreement filed with the court. Under the terms of the settlement, the Navy agrees to spend $9M over the course of three years from fiscal year 2018 through 2020 to fund research projects within the following research topic areas: 1) Developing capacity to protect acoustic habitats, including in national marine sanctuaries managed under the National Marine Sanctuaries Act 16 U.S.C. 1431 et seq., and high-risk areas for protected species; 2) improve marine mammal density and distribution modeling in data poor areas to assist with the  identification of areas of biological importance; and 3) density data collection. Funding of this research will ensure compliance with the settlement agreement and will ensure that SURTASS training, testing and operational activities are able to proceed without interruption.		0.000		3.000		3.000		3.000				3.000		0.000		0.000		0.000		0.000

		59		A/PP		0603721N		9205		MARINE MAMMAL SETTLEMENT		04						3.000		3.000		3.000		0.000		3.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		59		Project		0603721N		9999		Congressional Adds		04		Inherent to the realization of the vision outlined in Sea Power 21 are certain environmental consequences that will, to a lesser or greater degree, be an impact on the Navy's ability to fully achieve the strategy outlined in the Navy Capability Pillars (NCP) SEA SHIELD, SEA STRIKE, SEA BASING and FORCEnet and the supporting initiatives of SEA WARRIOR, SEA TRIAL and SEA ENTERPRISE. Readiness and training are primary considerations for determining whether any fighting force is at its peak proficiency. The ability to train our forces in a realistic environment is paramount. Today's reality requires training and operating within environmental constraints (national and international laws and agreements), and searching for alternatives to comply with and alleviate those constraints. Moreover, as we develop new systems and technologies in support of Sea Power 21, the Navy must anticipate potential environmental regulations which, while not currently an issue, could in the future adversely impact our ability to protect and sustain our forces at home and abroad. 

This program identifies pervasive Navy shore side environmental requirements and develops and validates information, new processes, and technologies that address requirements that pose significant impact on Naval shore activities in complying with environmental laws, regulations, orders, and policies. The goal of the program is to maximize opportunities for significant cost savings while minimizing personnel liabilities, operational costs, and regulatory oversight and preserving or enhancing the ability of Naval shore activities to accomplish their required missions and functions in support of the Navy's transformational strategy.

Environmental Enabling Capabilities-5 (EEC-5). COST-EFFECTIVE MANAGEMENT OF ENVIRONMENTAL REGULATORY REQUIREMENTS: The environmental compliance regulations require base managers to permit, monitor and report on many processes associated with weapon system and platform operations. Naval shore environmental managers require the capability to efficiently and cost effectively manage these compliance requirements. Under EEC-5, the program invests in improved data collection, methods, and models to assess environmental impacts and ecological risk assessments of Naval Operations on harbors, U.S. waterways, and surrounding communities. Benefits include gaining standardized technical environmental management improvements/techniques related to source control, assessment, and monitoring. EEC-5 also provides validated knowledge, models, processes and technologies to improve environmental monitoring and reporting, and to reduce the cost of compliance with regulations applicable to coastal contamination and contaminated sediments.		0.000		0.598		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		59		CA		0603721N		9999		Program Increase		04						0.598		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		60		PE		0603724N				Navy Energy Program		04		This program supports projects to evaluate, adapt, and demonstrate energy related technologies for Navy aircraft and ship operations to: (a) increase fuel-related weapons systems capabilities such as range and time on station; (b) reduce energy costs; (c) apply energy technologies that improve environmental compliance; (d) examine restrictive fuel specification requirements to reduce cost and increase availability worldwide; (e) provide guidance to fleet operators for the safe use of commercial grade or off-specification fuels; and (f) make needed periodic changes to fuel specifications to ensure fuel quality and avoid fleet operating problems. This program supports the achievement of legislated, White House, Department of Defense, and Navy energy management goals. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		395.296		42.425		32.656		26.514				26.514		26.915		27.465		28.002		28.560

		60		Project		0603724N		0829		ENERGY CONSERVATION (ADV)		04		A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION:
 The Energy Conversation Advanced Project is designed to develop and implement energy and maintenance saving improvements into existing Fleet assets. This energy conservation project, managed through NAVSEA 05T, will identify mature potential energy saving areas, by involvement with Fleet representatives, Life-Cycle Managers (LCMs), NAVSEA Technical Warrant Holders, In-Service Engineering Agents (ISEAs), PEOs, TMA/TMI, Industry, and Academia. The project directly supports SECNAV and CNO goals to reduce energy consumption and increase operational capability (i.e., increase time on station). Current focus is on Energy Monitoring and Assessment Technologies aimed at reducing energy consumption on operation ships with potential technology target areas that include: Power Generation and Storage systems, Hull Hydrodynamics, Underwater Hull Husbandry, Heating, Ventilation & Air Conditioning (HVAC) Systems, Thermal Management, Main Propulsion Systems, Electrical Systems and Auxiliary Systems.  Potential energy saving proposals, Energy Conservation Concepts (ECC), are developed each FY for evaluation by functional category.  Based on review of a business case and a technical community review projects are selected for development.  Not all proposed ECCs are pursued and changes to planned funding between functional categories or fiscal years can occur based on the technology maturity level, ship schedule changes, or other factors affecting the projected development or testing timeline.		77.280		7.769		5.489		5.607				5.607		5.736		5.856		5.971		6.091

		60		A/PP		0603724N		0829		Auxiliary Systems Sub Project		04						0.154		0.000		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Electrical Systems Sub Project		04						0.390		0.000		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Energy Monitoring & Assessment		04						5.413		5.076		5.607		0.000		5.607								

		60		A/PP		0603724N		0829		Hull Hydrodynamic Sub Project		04						0.277		0.000		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Main Propulsion Systems Sub Project		04						0.350		0.000		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Power Generation and Storage Sub Project		04						0.600		0.000		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Thermal Management Sub Project		04						0.372		0.413		0.000		0.000		0.000								

		60		A/PP		0603724N		0829		Underwater Hull Husbandry Sub Project		04						0.213		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		60		Project		0603724N		0838		Mobility Fuels (ADV)		04		This project represents the Navy's only RDTE investment designed to maintain its capability to operate as a "smart" customer for aviation and ship tactical fuels that are an operationally critical, single point of failure, $4.0 billion per year consumable requiring worldwide availability and interoperability.

Recent field problems have demonstrated the adverse effects that fuel-related problems can have on ship and aircraft performance, durability, and readiness. The potential risk and adverse operational impacts of fuel-related problems over the next decade, given the evolving production technologies, changing feedstocks, more stringent environmental regulations and the introduction of new operational requirements and platforms will continue to increase.

This project provides data through laboratory, component, engine, fuel system, and platform tests, which relate the effects of changes in the Navy fuel properties and chemistry to the performance and durability of Naval ship, aircraft, ground and fuel distribution systems. The information is required to: (a) assure interoperability with fuel procured from commercial/ international specifications, (b) determine the extent to which unnecessarily restrictive military specification requirements can be relaxed to reduce cost and increase availability
worldwide, (c) provide guidance to fleet operators for the safe use of off-specification fuels or emerging CONOPS requiring the use of non-traditional fuels,(d) assure operational interoperability with evolving changes in fuel production technology, feedstocks, environmental regulations and tactical system demands, (e) improve the capability and reduce the cost of field fuel quality surveillance and (f) facilitate rapid identification and resolution of field identified fuel deficiencies.		91.827		7.782		7.921		8.281				8.281		8.330		8.505		8.664		8.837

		60		A/PP		0603724N		0838		Naval Tactical Fuels		04						7.782		7.921		8.281		0.000		8.281								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		60		Project		0603724N		0928		Shore Energy Technology		04		Legislation, Executive Orders (EO), and SECNAV Guidance direct DoN to reduce fossil fuel use and increase energy resiliency through efficiency, reliability, and alternative energy sources. This guidance includes the National Defense Authorization Act of 2010, which directs DOD to source 25% of its energy from renewable sources by 2025, EO13514, which directs DOD to reduce greenhouse gas emissions by 2020, and SECNAV energy goals, which direct that 50% of DoN's energy come from alternative sources by 2020. Further, studies by the Defense Science Board and others have stressed the dangerous reliance of DOD on vulnerable grid power and unreliable imported oil. 

This Energy RDT&E Project will test, evaluate, and validate components as well as demonstrate cost-effective and technical viability of energy security and efficiency, and technologies. All efforts will be coordinated across DOD and with other agencies as appropriate. Specifically, this project aims to pursue three areas of development, testing and evaluation: (A) Modeling and possible prototype testing of new energy sources for use at Naval installations with potential for widespread applicability to energy security; (B) It will support demonstration and validation of advanced electric grid management systems, known as "Smart Grid" and "Micro Grid" technology, for use at Naval installations to enable improved energy security; (C) Demonstration and Validation of Alternative Energy, Energy Efficiency, and Smart Energy Management Technology: This project will support the testing, demonstration, validation, and application of innovative facility energy efficiency and alternative energy technology.		52.209		1.773		1.704		1.869				1.869		1.887		1.924		1.964		2.002

		60		A/PP		0603724N		0928		Shore Energy Technology		04						1.773		1.704		1.869		0.000		1.869								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		60		Project		0603724N		0996		Aircraft Energy Conservation		04		Naval aviation must operate independently worldwide often with limited logistics support. Improving an aircraft's energy efficiency has a direct relationship to enhanced combat capability in austere operating environments. This program engages technical experts from across Naval aviation, industry, and academia to identify potential energy efficiency best practices and technologies for development, testing and assessment to determine technical viability and potential benefit to mission capability.		142.568		7.614		10.542		10.757				10.757		10.962		11.180		11.403		11.630

		60		A/PP		0603724N		0996		Aircraft Energy Conservation		04						7.614		10.542		10.757		0.000		10.757								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		60		Project		0603724N		9999		Congressional Adds		04		Congressional Add for Hydrokinetic Energy Research

Congressional Add for Natural Gas Technologies.		31.412		17.487		7.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		60		CA		0603724N		9999		Natural Gas Technologies		04						4.000		0.000														

		60		CA		0603724N		9999		Program Increase		04						3.846		0.000														

		60		CA		0603724N		9999		Program Increase:   Renewable Energy Development		04						9.641		7.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		61		PE		0603725N				Facilities Improvement		04		Mission Description and Budget Item Justification: 

This program provides for capabilities to: a) overcome performance limitations and reduce the life cycle cost of shore facilities and, b) provide protection against terrorist attacks for shore installations and their operations. The program focuses on technical and operational issues of specific Navy interest, where there are no unbiased test validated Commercial Off the Shelf (COTS) solutions available, and where timely capabilities may not materialize without specific demonstration or validation by the Navy. Additionally, the program completes the development of technologies originating from Navy, DOD and other sources of Science and Technology programs, including the National Science Foundation (NSF), the National Institute of Standards and Technology (NIST) and Department of Energy (DOE). Validated technologies are implemented in the Navy's Military Construction (MILCON) and Facilities, Sustainment Restoration and Modernization (FSRM) program, and Antiterrorism and Force Protection (ATFP) Other Procurement, Navy (OP,N) program. 

Project 0995 addresses the following Navy facilities requirements during FY 2014 through FY 2020: Advance Technology for Waterfront Facilities Repair and Enhancements, Facilities Technologies to Reduce the Cost of Facilities Sustainment, Restoration and Modernization for reducing the total ownership cost (TOC) of future and existing Facilities and addressing natural and catastrophic risk of critical Naval Waterfront Facilities. 

Force Protection Ashore Project 3155 addresses selective topics in modeling, and material technologies to reduce the vulnerability of installations; and reduce the acquisition and operating costs of protective technologies. The demonstrations and validations provide the independent, technical and operational test data for the development of competitive performance specifications to acquire the required capabilities. The ATFP project is coordinated with other DOD programs.

Project 3347: The Development of advanced Environmental Control Unit (ECU) for expeditionary force camp shelters project is a transition of a DOE FY12-14 funded project and is a continuation in technology development, and was transitioned to NAVFAC starting FY 2015.		14.009		2.794		5.301		3.440				3.440		3.284		3.303		3.357		3.424

		61		Project		0603725N		0995		Naval Facilities System		04		This program provides the Navy with new engineering capabilities that are required to overcome specific performance limitations of Naval shore facilities while reducing the cost of sustaining the Naval shore infrastructure. The program focuses available RDT&E resources on satisfying facility requirements where the Navy is a major stakeholder or where there are no tested validated Commercial Off the Shelf (COTS) solutions available, and a timely solution will not emerge without a Navy sponsored demonstration and validation. The program completes the development and validation of facility technologies originating in Navy science and technology programs, plus a variety of other sources which includes the National Science Foundation (NSF) and the National Institute of Standards and Technology (NIST). This program introduces the idea of resilient facilities and infrastructure thru hardening, rapid assessment, and recovery. Validated technologies are implemented in the Navy's Military Construction (MILCON) and Facilities Sustainment Restoration and Modernization Programs (FSRM). The Duncan Hunter National Defense Authorization Act of 2009 laid down very specific guidelines for the correction of corrosion deficiencies in DoD shore facilities which is estimated to be $1.9B (DOD Annual Cost of Corrosion for the Department of Defense Facilities and Infrastructure July 2010).

Project 0995 addresses two Navy facilities requirements: 1) waterfront facilities repair, upgrade and service life extension; and, 2) validation testing/performance monitoring of critical facilities (such as dry docks, piers, runways, magazines, etc.), testing and evaluation of the performance of alternative materials, and surfacing concepts, and, methods and corrosion technologies to reduce the cost of Sustainment, Restoration and Modernization (SRM).

Waterfront facilities, repair, upgrade and service life extension:
An urgent requirement exists for early identification of strategies and solution recommendations for seismic risk at Naval Facilities, and especially nuclear capable waterfront facilities. Recent Pacific Rim earthquakes have heightened anxiety levels on perceived huge risks to Navy waterfront facilities in the region. The sub-project will provide analysis and solution recommendations for facilities impacted by seismic risk. Waterfront facilities repair and upgrade: About 75% of the Navy's waterfront facilities are over 45 years old. They were designed for a service life of 25 years which was to satisfy the mission requirements existing at that time. The over aged reinforced concrete requires costly and repetitive repairs. Besides providing more pier side ship maintenance and thus reduce dry dock costs, these piers must be strengthened to support concentrated crane loads up to 140 tons when piers were originally not designed for concentrated loads. Piers were previously designed to service one or possibly two particular ship classes. Berthing flexibility is now limited by mooring and utility arrangements. This sub-project addresses new material design methods, and retrofit methods which extends the service life of existing waterfront facilities by an additional 15 or more years. The project also addresses updating the mission based service, environmental, and protection loading requirements imposed by changes in platforms, operations and threats. Other initiatives include: leveraging Building Information Modeling (BIM) technology to provide for enhanced facilities management processes and waterfront utilities service enhancements using models to achieve flexible berthing arrangements consistent with current and future platform mooring configurations and hotel service requirements including Facilities and Infrastructure Integrated Product Support for Acquisition Category (ACAT) Programs.

Technologies to reduce the cost of Sustainment, Restoration and Modernization (SRM):
Technologies to reduce the cost of SRM issues of high operational significance are addressed on a priority basis. The Navy portion of corrosion deficiencies at DoD shore facilities is estimated to be $433M (DOD Annual Cost of Corrosion for the Department of Defense Facilities and Infrastructure July 2010). This effort will demonstrate and validate the cost and reliability of advanced corrosion technologies in order to assure their acceptance and implementation in traditionally conservative public works and construction industries. These facility corrosion technologies will accelerate the validation commercialization, and wide-spread implementation required to reduce the cost of correcting, the deficiencies in the Navy SRM backlog. The sub-projects include the continuing effort to validate, test and conduct performance monitoring of enhanced facility designs and coatings for facilities and equipment.		9.835		1.763		4.078		2.240				2.240		2.129		2.134		2.174		2.217

		61		A/PP		0603725N		0995		Sustainment, Restoration & Modernization:		04						1.056		1.247		1.471		0.000		1.471								

		61		A/PP		0603725N		0995		Waterfront facilities, repair, upgrade and service life extension:		04						0.707		2.831		0.769		0.000		0.769								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		61		Project		0603725N		3155		Force Protection Ashore		04		Protection of Navy installations against terrorist activities requires deployment of advanced technology for force protection capabilities. This antiterrorism and force protection (AT/FP) ashore project will develop, demonstrate and validate technologies for the following: access control and integrated perimeter security surveillance sensors and intelligent electronic security systems for automated intruder detection (Installation Protection); perimeter security; waterside protection against craft and swimmer intrusion; secure and efficient operations centers and emergency management centers including human and information support systems (Command and Control). Programs currently being evaluated are, standard-based enterprise physical security system integration and automation; Command, Control, and Communications (C3) capabilities for emergency operations; integrated and networked mass notification systems (MNS); Waterside intelligent video security systems; integrated over-the-water sensors and analytics for automated course of action planning; identifying and interdicting malevolent threats - watercraft, swimmers, divers, and unmanned underwater vessels (UUVs) to reduce injury and death to the warfighter and damage to high value units (HVUs)(Waterside Protection). Through demonstration and validation of risk modeling and simulation models, the potential of emerging technologies will be evaluated and installation security strategies that reduce manpower and other costs will be formulated. Multiple systems with sensors and cameras are being deployed on Navy installations to be used for threat
assessment. These systems are not integrated and there is not a centralized location or system that all the data can be analyzed. The Sensor Assessment Cell (SAC) brings all these sensor feeds into one location and the Physical Security Information Management (PSIM) software provides an integrated picture so that an intelligent assessment can be made. Current AT/FP systems to be integrated include Automated Vehicle Gates (AVG), Regional Alarms/Local Alarms (AMAS), Navy Munition Command enclave (NMC), and Electronic Harbor Security System. These demonstrations and validations derive advanced technology from science and technology programs of government academia and industry. The technology evaluation and validation produces data for performance specifications used for competitive procurement. All work will be coordinated with other programs and through industry forums as appropriate.		4.174		1.031		1.223		1.200				1.200		1.155		1.169		1.183		1.207

		61		A/PP		0603725N		3155		Force Protection Ashore		04						1.031		1.223		1.200		0.000		1.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		63		PE		0603739N				Navy Logistic Productivity		04		JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.

Includes development and evaluation of incentive systems for improving the productivity of civilian and military personnel.  Identifies barriers to increased productivity and evaluates the effect of removing them.  Develops techniques for easing the introduction of new technology to the work place.  Identifies and evaluates methods for improving the quality of work-life.

Excludes civilian and military manpower and their related costs and military construction costs which are included in appropriate Management and Support elements in this program.		48.607		2.882		2.913		3.857				3.857		3.943		4.086		4.125		4.207

		63		Project		0603739N		2955		JEDMICS		04		In FY85 Congress directed the Services and Defense Logistics Agency to permanently capture, manage and control engineering data in digital format so it would be available to support competitive spares re-procurement. The Joint Engineering Data Management Information & Control System (JEDMICS) program manages and controls 100,000,000 engineering images and has 13,000 authorized users responsible for over 77,000 user sessions per month. Over 1.2 million digital images are retrieved each month. New data and new users are added each month as DoD re-engineers its business processes to take advantage of digital data that is managed and controlled for corporate reuse. The JEDMICS system is deployed at 5 interoperable sites that service user locations worldwide. Data stored in JEDMICS is used for Logistics Support, Spares re-procurement, Weapons Systems procurement, Engineering, Maintenance, Distribution, Manufacturing, Air National Guard and Deployed Engineering Technical Services organizations. JEDMICS facilitates work process re-design since it brings the electronic drawings to the desktop, shop floor or flight line in real time eliminating walk, wait and slack time to retrieve drawings. Additionally, Administrative Lead Time, Repair Turn Around Time, Engineering Change Proposal processing time, demilitarization time, and all cycle times dependent on engineering data have decreased with the real time availability of digital engineering data. JEDMICS also facilitates Electronic Commerce since it produces digital technical data packages that can be forwarded along with an electronic order. Funds are for Commercial Off The Shelf (COTS) test, evaluation and integration. JEDMICS development efforts are required to integrate and test COTS upgrades.		45.563		2.301		2.913		2.880				2.880		2.896		3.043		3.107		3.169

		63		A/PP		0603739N		2955		JEDMICS Development		04						2.249		2.861		2.828		0.000		2.828								

		63		A/PP		0603739N		2955		JEDMICS Evaluation & Review		04						0.026		0.026		0.026		0.000		0.026								

		63		A/PP		0603739N		2955		JEDMICS Test		04						0.026		0.026		0.026		0.000		0.026								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		63		Project		0603739N		3223		Logistics R&D		04		Stable annual funding is required to facilitate implementation and execution of a robust, flexible Logistics R&D program that will provide the means for Naval Supply Systems Command (NAVSUP) to effectively pursue solutions to mission-related capability and technology gaps.  The NAVSUP Logistics R&D program has an established infrastructure and business process for ensuring that R&D funds are applied to projects that address high priority enterprise needs established in accordance with OPNAV goals and the NAVSUP Commander's Guidance.

From a process perspective, Logistics R&D investments are governed by a NAVSUP enterprise-wide Executive Steering Group (ESG) chaired by the NAVSUP Vice Commander, and comprised of SES and Command leadership representatives. The ESG ratifies capability and technology gaps identified by all activities within the enterprise, and then assesses and prioritizes all proposed Logistics R&D initiatives in accordance with their potential for filling the established gap and generating return on investment.

The established Logistics R&D business management process has currently identified capability/technology gaps in the following general areas: 1) the need to develop formalized food service management techniques that focus on increased efficiency of new and existing systems and facilities.  2) the need to modernize quality of life (QOL) services to improve overall services, offer additional desired features and reduce total ownership costs, 3) the need to assess clothing protection for the warfighter in areas of thermal/flame threats, protective footwear, and physical (hearing, vibration, etc.) clothing/accessories, 4) the need to develop logistics data access and information sharing through enhanced Graphical User Interfaces (GUI) and web-based data services, 5) the need to develop a capability that allows Integrated Logistics Support (ILS) repair and modernization tools, 6) the need to leverage breakthrough technologies to improve supply chain processing.  This modest R&D investment will establish a NAVSUP Logistics R&D Program to explore additional technologies and significantly increase potential cost savings.		3.044		0.581		0.000		0.977				0.977		1.047		1.043		1.018		1.038

		63		A/PP		0603739N		3223		Clothing Protection for the Warfighter		04						0.201		0.000		0.261		0.000		0.261								

		63		A/PP		0603739N		3223		Quality of Life Services Modernization & Cost Reduction (Initiative 2)		04						0.252		0.000		0.000		0.000		0.000								

		63		A/PP		0603739N		3223		Readiness through Logistics Solutions		04						0.128		0.000		0.361		0.000		0.361								

		63		A/PP		0603739N		3223		Supply Chain Optimization		04						0.000		0.000		0.355		0.000		0.355								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		68		PE		0603790N				NATO Research and Deve		04		In accordance with Title 10 United States Code, Section 2350a, this Program Element (PE) provides funding for research and development (R&D) programs with approved allies under international agreements.  These funds can only be applied to work efforts in the U.S.. The Under Secretary of Defense, Acquisition and Technology and Logistics (USD, AT&L) must approve each international agreement.  The program provides funds for multiple projects under separately approved international agreements as well as funds that support the establishment of such agreements.  Each international agreement is summarized in a separate Summary Statement of Intent (SSOI) that also states why the project serves to increase the defense capabilities of the U.S.  The SSOI is used to obtain project approval by the Department of the Navy and the Office of the Secretary of Defense.

The North Atlantic Treaty Organization (NATO) R&D cooperative programs differ from other Research, Development, Test and Evaluation (RDT&E) programs because issuance of funding from this PE coincides with the signature of international agreements.  These signatures occur throughout the fiscal year and often encounter unexpected delays during the staffing and negotiation phases of agreement processing prior to signature.		81.154		8.752		9.652		7.697				7.697		8.793		9.013		9.238		9.469

		68		Project		0603790N		2293		NATO Cooperative R & D		04		In accordance with Title 10 United States Code, Section 2350a, this Program Element (PE) provides funding for research and development (R&D) programs with approved allies under international agreements. These funds can only be applied to work efforts in the U.S. The Under Secretary of Defense, Acquisition and Technology and Logistics (USD, AT&L) must approve each international agreement. The program provides funds for multiple projects under separately approved international agreements as well as funds that support the establishment of such agreements. Each international agreement is summarized in a separate Summary Statement of Intent (SSOI) that also states why the project serves to increase the defense capabilities of the U.S. The SSOI is used to obtain project approval by the Department of the Navy and the Office of the Secretary of Defense.

The North Atlantic Treaty Organization (NATO) R&D cooperative programs differ from other Research, Development, Test and Evaluation (RDT&E) programs because issuance of funding from this PE coincides with the signature of international agreements. These signatures occur throughout the fiscal year and often encounter unexpected delays during the staffing and negotiation phases of agreement processing prior to signature.
This NATO Research and Development funding provides funding for U.S. efforts under established International agreements (IAs) intended to address CNO priorities and identified interoperability gaps, as well as activities to support the identification and implementation of those agreements.
  
-  Projects depend on commitment of U.S. and Ally, and are subject to imprecise staffing timelines (funding typically provided when international agreement is signed, often later in the FY)
-  Funds must be identified/committed early (1-2 years prior) to indicate support during processing (in Summary Statement of Intent)
-  These funds only constitute a portion of U.S. project funding		81.154		8.752		9.652		7.697				7.697		8.793		9.013		9.238		9.469

		68		A/PP		0603790N		2293		NATO Cooperative R & D		04						8.752		9.652		7.697		0.000		7.697								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		69		PE		0603795N				Land Attack Tech		04		Project 2020: The Advanced Gun System (AGS) projectile will provide affordable Naval Surface Fires Support for DDG 1000 class destroyers from the MK 51 Gun Weapon System (commonly referred to as AGS). Initiation of a demonstration and development planning for an affordable round was directed by Assistant Secretary of the Navy, Research, Development, and Acquisition to address the unaffordability of the Long Range Land Attack Projectile. The effort focuses on integration of an affordable 155mm guided projectile in the MK 51 GWS.  Several options were assessed in FY17 and determined to be unaffordable; additional studies are planned to assess longer term options or options not previously considered to identify potential candidates for projectile replacement.  The program was funded under PE 0204202N DDG 1000 in FY 2017.  

Project 2038 Base & OCO:  The MK 38 MOD 3 Machine Gun System (MGS) provides Anti-Surface Warfare (ASUW) and Anti-terrorism and Force Protection (AT/FP) capability as a simple, stabilized, low cost solution to outfit near-term deployers to counter small boat threats. Over 300 systems are installed on U.S. Navy AS, CG, CVN, DDG, LCC, LHA, LHD, LSD, OSV, PC class ships and MK VI Patrol Boats.  In order to respond to the Joint Urgent Operational Need (JUONS CC-0558) Counter Unmanned Aerial Systems (C-UAS), the MK 38 MOD 3 MGS' electro-optical/infra-red sensor, hardware, and software is being upgraded to counter emerging unmanned aerial threats.  Fielding of initial capability will start in fourth quarter of FY19.  Incremental improvements will be made in the out years to further improve on accuracy, effective range, and lethality. Starting in FY20, further development will improve the MK 38 MGS' accuracy, lethality, and effective range to counter unmanned air (C-UAS) and unmanned surface (C-USV) threats with integration to highly accurate fire control system, 30mm gun, and targeting sensor.  

Projects 3401 & C452: The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21. The Gun Launched Guided Projectile project was previously funded under the PE 0603925N / Directed Energy and Electronic Weapon Systems (Proj: 3370 Railgun) and 0603795N / Land Attack Tech (Proj: 3370 Railgun).		16.179		16.684		7.100		9.086		1.428		10.514		12.552		10.097		5.852		5.575

		69		Project		0603795N		2020		Advanced Gun System Projectile		04		The Advanced Gun System (AGS) projectile will provide affordable Naval Surface Fires Support for DDG 1000 class destroyers from the MK 51 Gun Weapon System (commonly referred to as AGS). Initiation of a demonstration and development planning for an affordable round was directed by Assistant Secretary of the Navy, Research, Development, and Acquisition to address the unaffordability of the Long Range Land Attack Projectile. The effort focuses on integration of an affordable 155mm guided projectile in the MK 51 GWS.  Several options were assessed in FY17 and determined to be unaffordable; additional studies are planned to assess longer term options or options not previously considered to identify potential candidates for projectile replacement.  The program was funded under PE 0204202N DDG 1000 in FY 2017.		0.000		2.884		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		69		A/PP		0603795N		2020		Systems Engineering and Design Verification		04						2.884		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		69		Project		0603795N		2038		ADVANCED MINOR CALIBER GUN		04		The MK 38 MOD 3 Machine Gun System (MGS) provides Anti-Surface Warfare (ASUW) and Anti-terrorism and Force Protection (AT/FP) capability as a simple, stabilized, low cost solution to outfit near-term deployers to counter small boat threats. Over 300 systems are installed on U.S. Navy AS, CG, CVN, DDG, LCC, LHA, LHD, LSD, OSV, PC class ships and MK VI Patrol Boats.  In order to respond to the Joint Urgent Operational Need (JUONS CC-0558) Counter Unmanned Aerial Systems (C-UAS), the MK 38 MOD 3 MGS' electro-optical/infra-red sensor, hardware, and software is being upgraded to counter emerging unmanned aerial threats.  Fielding of initial capability will start in fourth quarter of FY19.  Incremental improvements will be made in the out years to further improve on accuracy, effective range, and lethality. Starting in FY20, further development will improve the MK 38 MGS' accuracy, lethality, and effective range to counter unmanned air (C-UAS) and unmanned surface (C-USV) threats with integration to highly accurate fire control system, 30mm gun, and targeting sensor.		16.179		2.018		1.400		4.500		1.428		5.928		5.857		4.186		1.815		1.546

		69		A/PP		0603795N		2038		Systems Engineering and Testing		04						2.018		1.400		4.500		1.428		5.928								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		69		Project		0603795N		3401		Guided Projectile		04		The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21. The Gun Launched Guided Projectile project was previously funded under the PE 0603925N / Directed Energy and Electronic Weapon Systems (Proj: 3370 Railgun) and 0603795N / Land Attack Tech (Proj: 3370 Railgun).		0.000		11.782		0.700		4.586				4.586		6.695		5.911		4.037		4.029

		69		A/PP		0603795N		3401		Systems Engineering and Testing		04						11.782		0.700		4.586		0.000		4.586								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		69		Project		0603795N		9999		Congressional Adds		04		The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21.		0.000		0.000		5.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		69		CA		0603795N		9999		Guided Projectile		04						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		70		PE		0603851M				Joint Non-Lethal Weapons Testing		04		The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect Joint Service research and development (R&D) investment decisions by the Joint Non-Lethal Weapons Integrated Product Team, a multi-service flag level corporate board that provides executive oversight and management of the JNLWP for the EA. Research conducted is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in JROC-approved Joint Non-Lethal Effects Initial Capabilities Documents. This coordinated joint Research and Development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative Service investment.  Advanced Component Development and Prototypes non-lethal weapons initiatives provide non-lethal capabilities in direct support of the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This PE funds Joint Service research, development, test, and evaluation of non-lethal weapons, devices, munitions and technologies which provide a non-lethal capability to minimize significant injuries as well as undesired damage to property and the environment. Counter-personnel and counter-materiel capability investment areas include directed energy (lasers, millimeter wave and high power microwave), multi-sensory suppression/incapacitation initiatives (acoustics, optical, electro-muscular incapacitation), and other emergent technologies transitioning from coordinated JNLWP Science and Technology PE initiatives.  Investments also focus on Joint and allied experimentation, exercise, demonstration and assessment of advanced component and prototype initiatives in order to assist transition of suitable and effective capabilities to both joint and allied operational applications.

The Joint Non-Lethal Weapons Directorate is designated as a R&D organization and was established by the EA to manage the day to day research and development activities of the DoD's JNLWP. Each Service is responsible for their procurement and operating support costs.		547.856		23.934		27.581		28.466				28.466		28.079		29.705		30.282		30.908

		70		Project		0603851M		2319		Non-Lethal Weapons		04		This project develops non-lethal weapon (NLW) capabilities that minimize fatal or permanent injuries and undesired damage to property and the environment. These capabilities are designed to incapacitate or hinder movement of individuals, crowds or equipment. The availability of NLW allows commanders less lethal options across the range of military operations, particularly in urban warfare and military operations other than war, i.e. peacekeeping, humanitarian assistance and disaster relief, as well as special operations.		547.856		23.934		27.581		28.466				28.466		28.079		29.705		30.282		30.908

		70		A/PP		0603851M		2319		Counter-Materiel Advanced Component Development and Prototypes		04						5.668		10.574		10.801		0.000		10.801								

		70		A/PP		0603851M		2319		Counter-Personnel Advanced Component Development and Prototypes		04						11.762		11.324		11.646		0.000		11.646								

		70		A/PP		0603851M		2319		Joint and Allied Exercise, Experimentation, Demonstration and Assessment		04						6.504		5.683		6.019		0.000		6.019								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		71		PE		0603860N				JT Precision Approach & Ldg Sys		04		A. Mission Description and Budget Item Justification

The Joint Precision Approach and Landing System (JPALS) is the primary precision approach and landing system for CVN and LHA/D ships to support aircraft without SPN-46 ACLS capability including F-35B, F-35C, MQ-25A and future platforms. JPALS ship systems are required to provide CVN and LHA/D ships a primary precision approach capability during night and instrument flight conditions, including coupled approach capability to a hover transition point for LHA/D ships, and coupled approach to the deck (auto-land) capability aboard CVN ships. JPALS also provides the over-the-air inertial alignment capability for CVN and LHA/D ships to support aircraft platforms without Link-4A capability, including
F-35, MQ-25A and future platforms. JPALS Early Operational Capability is required to support initial F-35 operational deployments in FY18. JPALS efforts include addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.


JUSTIFICATION FOR BUDGET ACTIVITY:  This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in high fidelity and realistic operating environments.		1,128.971		103.984		101.566		51.341				51.341		32.871		28.910		17.435		11.545

		71		Project		0603860N		2329		JPALS		04		The restructured Joint Precision Approach and Landing System (JPALS) program (post Nunn-McCurdy certification) completed a successful MS B and entry into the Engineering and Manufacturing Development (EMD) phase in June 2016. This budget reflects the Department of Defense certified Component Cost Position of the restructured JPALS program that funds the developmental, testing, and integration activities to implement and field JPALS ship systems that deliver the primary precision approach, landing, on-deck inertial alignment, surveillance, and auto-land capability for current and future low observable manned and unmanned platforms onboard all CVN and LHA/D ships. JPALS Early Operational Capability (EOC) is required to support initial F-35 operational deployments. JPALS provides for development, integration, installation, and test of JPALS on CVN and LHA/D ships in accordance with the Joint Requirements Oversight Council (JROC) March 2016 approved JPALS Capability Development Document (CDD). JPALS Engineering Development Model (EDM) articles have been delivered to support JPALS EMD activities. JPALS EDMs will be installed at shore based test facilities and (temporarily) on CVN and LHA/D ships to support F-35B/C developmental and operational testing and MQ-25A concept refinement, system requirements identification, allocation, surrogate risk reduction, and test. Two JPALS EDMs were procured to support testing and F-35 shipboard operational deployments. JPALS will continue to invest in software development in direct support of precision approach and auto-land capabilities for the F-35B/C, MQ-25A, and future air platforms. JPALS effort includes addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.		1,128.971		103.984		101.566		51.341				51.341		32.871		28.910		17.435		11.545

		71		A/PP		0603860N		2329		JPALS Ship Systems and Test		04						98.548		95.980		45.540		0.000		45.540								

		71		A/PP		0603860N		2329		Joint Strike Fighter (JSF) F-35B Marine Corp STOVL and F-35C Navy Carrier Variant Support		04						3.999		4.020		4.101		0.000		4.101								

		71		A/PP		0603860N		2329		MQ-25 Support		04						1.437		1.566		1.700		0.000		1.700								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		72		PE		0603925N				Directed Energy and Electric Weapon System		04		This program element will transition Directed Energy and Electric Weapon Systems (DE&EWS) technology from Science and Technology (S&T) research to the Technology Maturation and Risk Reduction phase, ultimately leading to acquisition initiation for the Surface/Subsurface Navy.

DE&EWS consist of multiple breakthrough technologies including: laser weapons that provide for speed-of-light engagements at tactically significant ranges resulting in savings realized by minimizing the use of defensive missiles and projectiles; electromagnetic launch of projectiles that will significantly increase firing ranges imposing greater cost to adversaries of ballistic and air defense missile engagements; enhance the land attack mission; and fielding of high power radio frequency systems for non-kinetic electronic attack and active denial technology, allowing for non-lethal determination of threat intent beyond small arms fire ranges. 

Development of DE&EWS includes: Weapons Grade High Energy Lasers, Electromagnetic Railgun (EMRG) Weapon Systems, High Power Radio Frequency Weapon/Sensor Systems, and other systems/capabilities.

Project 2731 - High Energy Laser Counter ASCM Project (HELCAP):  Defeating Anti-Ship Cruise Missiles (ASCMs) with a laser weapon system presents several technical challenges (e.g. high atmospheric turbulence, target acquisition and identification, target tracking, aim point maintenance, automatic aim point placement, jitter control). The High Energy Laser Counter ASCM Project (HELCAP) will assess, develop, experiment, and demonstrate the various laser weapon system technologies and methods of implementation (e.g. laser sources, mission analysis, lethality, advanced beam control with atmospheric mitigation, target and tracking sensors, control systems) required to defeat ASCMs in a crossing engagement.

FY 2020 funding will provide for automated laser weapon control activities and initiate planning and establish test assets and test site preparations to enable FY 2022-2023 counter ASCM detect to defeat demonstrations.

Project 3402 - The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY16 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  SNLWS leverages mature technology to deliver a proven laser weapon capability to the Fleet integrated with the Combat System.  SNLWS development leverages the Office of Naval Research (ONR) efforts on the Solid State Laser (SSL) Quick Reaction Capability (QRC) and Solid State Laser (SSL) Technology Maturation (TM) efforts.
  
The FY 2020 funding supports completion of the system build, review and delivery of the Technical Data Package, preparation for conduct of Factory Qualification Testing (FQT), and Packaging, Handling, Storage and Transportation (PHS&T) of one system.

Project 9823 - Lasers for Navy Applications:  Low Power Module (LPM) development will provide near-term, directed energy, shipboard Counter-Intelligence, Surveillance, and Reconnaissance (C-ISR) capabilities to dazzle Unmanned Aerial Systems (UASs) and other platforms that will address urgent operational needs of the Fleet. FY 2018 was the first year of funding and supported the design, development and procurement of eight standalone units over the FYDP, for deployment on DDG 51 surface combatants.  The program supports the non-recurring engineering, development, procurement of long lead material, assembly and checkout, system certification, and platform integration/installation for these eight standalone units.

The FY 2020 funding supports assembly and checkout of the final increment of ODIN systems to be installed shipboard in FY 2021, as well as sustainment of installed Units 1 and 2 is initiated in FY 2020.

Project 9999 (PU C407) - Congressional Add - High Energy Storage Modules:  Advanced energy storage systems are the foundation of the electric weapons kill chain, and their applications and demands are increasing in defense and naval applications. These applications require innovative battery technologies that provide high power and energy density, and provide increased rates of discharge, while ensuring safety and optimal thermal management. High Energy Storage Modules research will involve development, assembly and initial Naval certification testing of a 1000 volt high-rate, high-power-density Lithium-ion battery pack in order to increase Naval operational capabilities. The 1000-volt battery pack will combine newly developed and patented battery cooling technologies with an established Lithium-ion battery chemistry, produced by a domestic manufacturer. High Energy Storage Modules with higher discharge rates will decrease the amount of batteries needed to meet peak shipboard power loads. This effort will substantially progress the state of the art for high-rate water-cooled battery packs, to help bolster Naval operational capabilities.

Project 9999 (PU C453) - Congressional Add - Surface Navy Laser Weapon System (SNLWS) Program Re-phasing:  Congress added funding in FY 2019 for re-phasing of the SNLWS development and fielding effort.  This funding supports procurement of HELIOS long lead materials in FY 2019 related to early award of the contract to Lockheed Martin Aculight.

Project 9999 (PU C440) - Congressional Add - Electromagnetic Railgun Program: Congress added funding in FY 2019 for ship-based program/technical development and ship integration related risk reduction.  Electromagnetic railgun provides increased capability for the following mission sets: Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC), and future potential for Anti-Surface Warfare (ASuW).  This funding supports the testing and refinement of pulse current transfer, mount, and hypervelocity projectile component development.  In addition, this project supports the continuing effort to define and evolve requirements related to mount and platform interface management and maturations of specifications for tactical railgun weapon system.		14.379		92.856		142.814		118.169				118.169		80.903		70.639		38.359		34.472

		72		Project		0603925N		2731		High Energy Laser Counter ASCM Project (HELCAP)		04		The High Energy Laser Counter ASCM Project (HELCAP) will expedite the development, experimentation, integration and demonstration of critical technologies to defeat crossing Anti-Ship Cruise Missiles (ASCM) by addressing the remaining technical challenges, e.g.: atmospheric turbulence, automatic target identification and aim point selection, precision target tracking with low jitter in high clutter conditions, advanced beam control, and higher power HEL development. HELCAP will assess, develop, experiment, and demonstrate the various laser weapon system technologies and methods of implementation required to defeat ASCMs in a crossing engagement.		0.000		0.000		0.000		9.000				9.000		19.000		17.000		3.000		0.000

		72		A/PP		0603925N		2731		High Energy Laser Counter ASCM Project (HELCAP)		04						0.000		0.000		9.000		0.000		9.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		72		Project		0603925N		3402		Surface Navy Laser Weapon System (SNLWS)		04		Project 3402 - The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY16 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  SNLWS leverages mature technology to deliver a proven laser weapon capability to the Fleet integrated with the Combat System.  SNLWS development leverages the Office of Naval Research (ONR) efforts on the Solid State Laser (SSL) Quick Reaction Capability (QRC) and Solid State Laser (SSL) Technology Maturation (TM) efforts.
  
The FY20 funding supports completion of the system build, review and delivery of the Technical Data Package, preparation for conduct of Factory Qualification Testing (FQT), and Packaging, Handling, Storage and Transportation (PHS&T) of one system.		0.000		47.441		83.807		89.234				89.234		56.282		47.250		29.451		30.032

		72		A/PP		0603925N		3402		SNLWS Development		04						32.000		55.410		57.199		0.000		57.199								

		72		A/PP		0603925N		3402		SNLWS Government and Support Engineering Services		04						15.441		28.397		32.035		0.000		32.035								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		72		Project		0603925N		9823		Lasers for Navy applicat		04		Project 9823 - Lasers for Navy Applications:  Low Power Module (LPM) development will provide near-term, directed energy, shipboard Counter-Intelligence, Surveillance, and Reconnaissance (C-ISR) capabilities to dazzle Unmanned Aerial Systems (UASs) and other platforms that will address urgent operational needs of the Fleet. FY 2018 was the first year of funding and supported the design, development and procurement of eight standalone units over the FYDP, for deployment on DDG 51 surface combatants.  The program supports the non-recurring engineering, development, procurement of long lead material, assembly and checkout, system certification, and platform integration/installation and sustainment for these eight standalone units.

The FY 2020 funding supports assembly and checkout of the final increment of ODIN systems to be installed shipboard in FY 2021.  Additionally, sustainment of installed Units 1 and 2 begins in FY 2020 as well as installation of units 3, 4, and 5 onboard designated DDG 51 class ships.		14.379		39.625		33.107		19.935				19.935		5.621		6.389		5.908		4.440

		72		A/PP		0603925N		9823		Low Power Module (LPM) Development		04						39.625		33.107		19.935		0.000		19.935								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		72		Project		0603925N		9999		Congressional Adds		04		Project 9999 (PU C407) - Advanced energy storage systems are the foundation of the electric weapons kill chain, and their applications and demands are increasing in defense and naval applications. These applications require innovative battery technologies that provide high power and energy density, and provide increased rates of discharge, while ensuring safety and optimal thermal management. High Energy Storage Modules research will involve development, assembly and initial Naval certification testing of a 1,000 volt high-rate, high-power-density Lithium-ion battery pack in order to increase Naval operational capabilities. The 1,000-volt battery pack will combine newly developed and patented battery cooling technologies with an established Lithium-ion battery chemistry, produced by a domestic manufacturer. High Energy Storage Modules with higher discharge rates will decrease the amount of batteries needed to meet peak shipboard power loads. This effort will substantially progress the state of the art for high-rate water-cooled battery packs, to help bolster Naval operational capabilities.

Project 9999 (PU C453) - Surface Navy Laser Weapon System (SNLWS) Program Re-phasing:  Congress added funding in FY19 for re-phasing of the SNLWS development and fielding effort.  This funding supports procurement of HELIOS long lead materials related to early award of the contract to Lockheed Martin Aculight.

Project 9999 (PU C440) - Congressional Add - Electromagnetic Railgun Program: Congress added funding in FY19 for ship-based program/technical development and ship integration related risk reduction.  Electromagnetic railgun provides increased capability for the following mission sets: Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC), and future potential for Anti-Surface Warfare (ASuW).  This funding supports the testing and refinement of pulse current transfer, mount, and hypervelocity projectile component development.  In addition, this project supports the continuing effort to define and evolve requirements related to mount and platform interface management and maturations of specifications for tactical railgun weapon system.		0.000		5.790		25.900		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		72		CA		0603925N		9999		Electromagnetic Railgun		04						0.000		10.000														

		72		CA		0603925N		9999		High Energy Storage Modules		04						5.790		0.000														

		72		CA		0603925N		9999		SNLWS Program Rephasing		04						0.000		15.900														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		73		PE		0604014N				(U)F/A-18 Infrared Search and TRack (IRST)		04		The F/A-18 E/F Infra-Red Search and Track (IRST) system is a passive long-wave Infra-Red (IR) sensor that provides an alternate fire control system in a high Electronic Attack (EA) / Radio Detection and Ranging (RADAR) denied environment. The IRST Block II Engineering Change Proposal (ECP) upgrades two Weapons Replaceable Assemblies (WRAs); the Infra-Red Receiver (IRR) and processor in order to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking, and a larger field of regard with specification performance.

IRST was previously completed under Program Element 0204136N F/A-18 Squadrons and has been transferred to Program Element 0604014N F/A-18 Infrared Search and Track (IRST).		0.000		68.087		108.689		113.456				113.456		83.645		34.785		25.607		9.518

		73		Project		0604014N		2069		F/A-18 Infrared Search and Track (IRST)		04		F/A-18 Infra-Red Search and Track (IRST): The F/A-18 E/F Infrared Search and Track system is a passive long-wave Infra-Red sensor which provides an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging  denied environment. The Infrared Search and Track Block II Engineering Change Proposal upgrades two Weapons Replaceable Assemblies; the Infra-Red Receiver and processor; and modifies the sensor assembly structure accordingly in order to provide full Capabilities Development Document capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.		0.000		68.087		108.689		113.456				113.456		83.645		34.785		25.607		9.518

		73		A/PP		0604014N		2069		Infra-Red Search and Track (IRST)		04						68.087		108.689		113.456		0.000		113.456								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		74		PE		0604027N				(U)Digital Warfare		04		Digital Warfare (DW) supports systems of systems digital engineering and requirements allocation, development of data technical baselines, digital architectures and data models, and provides for experimentation and data science for enterprise and warfare pilots in support of a composeable, modular Navy. DW provides the digital environment that supports the cross-functional/organizational teams performing the modeling and data science work.		0.000		14.476		20.000		50.120				50.120		55.744		46.142		41.466		42.995

		74		Project		0604027N		3255		AI Dev Ops		04		Digital Warfare (DW) requires a comprehensive AI training and DevOps environment for advanced software tools to be deployed in support of highly volatile and rapidly changing warfare and threat environments. Such DevOps efforts are critical in the move to engage the warfighter directly in the development of advanced capabilities in establishing the framework and processes necessary to rapidly discover, develop, mature, certify, field, and train AI and human-machine teams. This overall effort supports our National Defense Strategy 2018 for building a more lethal force by investing in Advanced Autonomous Systems to gain the associated competitive military advantages of this modern capability .		0.000		0.000		0.000		25.000				25.000		25.000		15.000		10.000		10.000

		74		A/PP		0604027N		3255		New Accomplishment/Planned Program Entry		04						0.000		0.000		25.000		0.000		25.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		74		Project		0604027N		3256		Warfighting Pilots		04		DW requires extensive information exchanges and message compatibility in order to fully exploit kinetic weapons / target pairing tools.  These tools and the related weapons require a robust and extensive set of data to properly engage a target. The Warfighting Pilot effort begins the process of creating message and data standards that will drive Navy to a uniform set of message standards and data.  In order to fully leverage and improve the information exchange and weapon employment opportunities, regardless of data link or message type used, a standardized data and message standard is required to maximize todays sensors for over-the-horizon combat identification & targeting. 

DWO funds support the various teams and efforts necessary to establish the Track Data Standard.  The result will be a fully defined and documented message standard that will be capable of implementation across multiple data link systems. The funds will also support the development of operational and physics based models for various kinetic long range weapon systems.		0.000		0.000		0.000		2.000				2.000		3.000		4.000		5.000		6.000

		74		A/PP		0604027N		3256		New Accomplishment/Planned Program Entry		04						0.000		0.000		2.000		0.000		2.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		74		Project		0604027N		3425		Digital Warfare		04		The DW technical initiatives directly support the Chief of Naval Operations (CNO) vision of inherent interoperability across the Navy enabling faster deployment of capabilities to the warfighter. 

Naval Air Systems Command (NAVAIR), Naval Sea Systems Command (NAVSEA), Space and Naval Warfare Command (SPAWAR), Program Executive Offices (PEOs), warfare and system centers, University Affiliated Research Centers (UARCs)/Federally Funded Research and Development Centers (FFRDCs), and industry partners will support the Digital Warfare Office (DWO) under the Office of the Chief of Naval Operations (OPNAV) N2N6. 

In order to develop capability from the top down, the DWO will develop requirements for System of Systems (SoS) to include all of the associated interoperability requirements. Due to the complexity of this work, the DWO will evolve the traditional requirements development methodology to a MBSE methodology that will encompasses associated model extensions, reports, views, configuration management, model development support, and documentation. This work will be completed by a series of teams, each focused on a separate threat domain, and made up of system modelers, fleet representatives, Program of Record (PoR) representatives, architecture, and interoperability experts. The products generated by these teams will include data technical baselines for domain areas with individual profiles for each program of record, coordinated requirements recommendations, and potential areas for Science and Technology (S&T) and experimentation to fill gaps. The DWO will include emerging digital technologies including human/machine teaming, data science, and artificial intelligence.

DWO funding supports development of requirements modeling and data science experimentation environment at multiple security level. This environment will host the authoritative source of truth for Naval Echelon I requirements development. The DWO will support experimentation to provide necessary fidelity in the requirements allocation process, focusing on areas that may provide solutions across multiple domains.		0.000		14.476		20.000		23.120				23.120		27.744		27.142		26.466		26.995

		74		A/PP		0604027N		3425		DIGITAL WARFARE		04						0.000		8.539		0.000		0.000		0.000								

		74		A/PP		0604027N		3425		Digital Warfare (DW) Model Based Systems Engineering (MBSE)		04						0.000		10.342		0.000		0.000		0.000								

		74		A/PP		0604027N		3425		SYSCOM/PEO DW Support		04						14.476		1.119		23.120		0.000		23.120								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		75		PE		0604028N				(U)Small and Medium Unmanned Undersea Vehicles		04		Small and Medium Unmanned Undersea Vehicles (UUVs) are a segment of the Navy's UUV Family of Systems (FoS) defined as having a diameter between 3 inches and 10 inches for small UUVs and a diameter of 10 inches to 21 inches for medium UUVs. The UUVs can be launched by submarines, surface ships, or larger UUVs, and can be recovered by surface ships and submarines. This class of UUVs can have one or more types of sensors to perform multiple missions including Intelligence Preparation of the Operational Environment (IPOE), battlespace awareness, and mine warfare. In order to accelerate future capability and support steady growth of the Navy's UUV FoS, the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced medium class UUVs to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Block Upgrade design efforts aligned to Fleet needs, are ongoing to support insertion of incremental capability when the technology is ready. Planned Block Upgrade candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as future payloads as required. Littoral Battlespace Sensing - Autonomous Undersea Vehicle Submarine Variant (LBS-AUV(S)), also known as Razorback, is a medium class UUV capable of persistent, autonomous, ocean sensing and data collection in support of Navy Intelligence Preparation of the Operational Environment (IPOE) mission. Razorback is deployed from host submarines in two variants: from the Dry Deck Shelter (DDS) or from the Torpedo Tube. The DDS deployed Razorback variant has been procured beginning in FY 2017 with Fleet operational deployments planned for FY 2020. Development of requirements and submarine integration efforts commenced in FY 2019 for the torpedo tube deployed variant, which will be competitively sourced to industry by FY 2021.

In order to deploy Razorback, or other small or medium class UUVs from a host submarine platform with sufficient endurance to perform a desired mission, high energy density sources such as lithium ion batteries are used. Consequently, safety is paramount and mitigation systems must be in place to prevent or stop a high energy casualty event. SAFECAP is being developed as an active mitigation strategy that includes a shock qualified capsule that aides in the launch and recovery of small and medium sized vehicles through the torpedo tube. It also contains a Battery Casualty Detection System that constantly monitors battery health and status, providing early warning signs of a battery short via an alarm. In the event of a casualty, the capsule and vehicle portion of SAFECAP are flooded via the fire hose connections and the event is extinguished.		0.000		0.000		16.717		32.527				32.527		53.991		20.506		30.748		13.044

		75		Project		0604028N		3123		SMCM UUV		04		As part of the UUV Family of Systems (FoS) and in support of the Mine Countermeasures (MCM) Mission Package (MP), the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced medium class UUVs to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Block Upgrade design efforts aligned to Fleet needs are ongoing to support insertion of incremental capability when the technology is ready. Planned Block Upgrade candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as potential future payloads as required.		0.000		0.000		16.717		22.747				22.747		20.666		16.413		6.789		2.541

		75		A/PP		0604028N		3123		Knifefish Development		04						0.000		9.072		17.820		0.000		17.820								

		75		A/PP		0604028N		3123		Knifefish Management Services		04						0.000		0.782		0.962		0.000		0.962								

		75		A/PP		0604028N		3123		Knifefish Support		04						0.000		4.403		3.165		0.000		3.165								

		75		A/PP		0604028N		3123		Knifefish Test and Evaluation		04						0.000		2.460		0.800		0.000		0.800								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		75		Project		0604028N		3785		Razorback		04		A part of the UUV Family of Systems (FoS), Littoral Battlespace Sensors - Autonomous Undersea Vehicle, Submarine variant (LBS-AUV(S)) or Razorback is a medium class UUV capable of persistent, autonomous, ocean sensing and data collection in support of Navy Intelligence Preparation of the Operational Environment (IPOE) mission. Razorback is deployed from host submarines in two variants: from the Dry Deck Shelter (DDS) or from the torpedo tube. The DDS deployed Razorback variant has been procured beginning in FY 2017 with Fleet operational deployments planned for FY 2020. Development of requirements and submarine integration efforts commenced in FY 2019 for the torpedo tube deployed variant, which will be competitively sourced to industry by FY 2021.

In order to deploy Razorback or other small or medium class UUVs from a host submarine platform with sufficient endurance to perform a desired mission, high energy density sources such as lithium ion batteries are used. Consequently, safety is paramount and mitigation systems must be in place to prevent or stop a high energy casualty event. SAFECAP is being developed as an active mitigation strategy that includes a shock qualified capsule that aides in the launch and recovery of small and medium sized UUVs through the torpedo tube, including Razorback. It also contains a Battery Casualty Detection System that constantly monitors battery health and status, providing early warning signs of a battery short. In the event of a casualty, the capsule and vehicle portion of SAFECAP are flooded via fire hose connections and the event is extinguished.		0.000		0.000		0.000		9.780				9.780		33.325		4.093		23.959		10.503

		75		A/PP		0604028N		3785		Management Services		04						0.000		0.000		0.458		0.000		0.458								

		75		A/PP		0604028N		3785		Product Development - Razorback		04						0.000		0.000		4.922		0.000		4.922								

		75		A/PP		0604028N		3785		Product Development - SAFECAP		04						0.000		0.000		2.150		0.000		2.150								

		75		A/PP		0604028N		3785		Support		04						0.000		0.000		2.250		0.000		2.250								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		76		PE		0604029N				(U)Unmanned Undersea Vehicle Core Technologies		04		In order to accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS), UUV Core Technologies will: Drive standardization across the UUV family of systems; Enable Fleet learning and experimentation via Industry involvement and capability demonstrations; Transition mature technologies from the Science and Technology communities and Industry that are aligned to Fleet priorities. This Program Element leverages ONR, DARPA, and Industry technology development efforts in the key areas of autonomy, communications, command and control (C2), precision navigation, endurance and energy, payload integration, and host ship/submarine integration and launch and recovery.		0.000		0.000		27.483		54.376				54.376		52.704		42.516		39.625		40.174

		76		Project		0604029N		3393		UxS Autonomy, C2,		04		The Autonomy and Command and Control (C2) portion of this project funds efforts to develop common standards, interfaces, and systems to support cross-domain applications. These efforts include advanced development, prototyping and demonstrations to accelerate the design and development of system commonality and interoperability for the cross-domain (Surface and Sub-Surface, Aviation and Ground) requirements of the Navy. 
Coordinating with the Common Control System (CCS) where applicable, autonomy development efforts will demonstrate scalable, adaptable and interoperable warfighting capabilities across various unmanned systems. The advanced development emphasis will encourage innovation and enable rapid integration of UxS capabilities across domains while common standards, interfaces, and systems development occurs in parallel. Autonomy and C2 architectures and interface definitions will be incorporated into near-term and future UUV requests for proposals (RFP) to drive contractor development efforts. 
In summary, coordinated autonomy and C2 efforts will define, develop and demonstrate capability that advance new technology, hardware and software of control systems that will be used to operate multiple and dissimilar Naval UxSs.		0.000		0.000		12.353		8.563				8.563		6.640		4.063		5.674		5.787

		76		A/PP		0604029N		3393		Management Services		04						0.000		0.450		0.302		0.000		0.302								

		76		A/PP		0604029N		3393		Product Development		04						0.000		10.123		7.067		0.000		7.067								

		76		A/PP		0604029N		3393		Support		04						0.000		1.780		1.194		0.000		1.194								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		76		Project		0604029N		3395		UxS Payloads		04		Funding supports advanced prototyping, integration, and demonstration of undersea payloads initially with XLUUV class vehicles, and then eventually with Large, Medium, and Small UUVs in the UUV Family of Systems (FoS). These efforts leverage developments at ONR, DARPA, industry, and other activities for undersea payloads, and work to complete analysis of feasibility, policy, lethality and performance of integrating undersea sensor and weapons systems. The program will design new hardware, investigate and develop new interfaces/systems to increase lethality in both undersea and surface targets and investigate the possibilities of employing non-lethal payloads and other sensor systems across the UUV FoS, as applicable.		0.000		0.000		8.080		16.565				16.565		10.420		7.280		8.991		9.171

		76		A/PP		0604029N		3395		Management Services		04						0.000		0.300		0.663		0.000		0.663								

		76		A/PP		0604029N		3395		Product Development		04						0.000		6.789		13.749		0.000		13.749								

		76		A/PP		0604029N		3395		Support		04						0.000		0.991		2.153		0.000		2.153								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		76		Project		0604029N		3396		UxS Endurance		04		Advanced undersea energy efforts leverages existing independent research and development of energy-dense systems to meet future power requirements for Unmanned Undersea Vehicle (UUV) Family of Systems (FoS) missions, which are limited by both constraints imposed by the operational environment and the amount of power that can be carried. Efforts under this project include research, development, test, and evaluation of advanced energy solutions. Energy development and transition efforts are applicable to all classes of UUVs for increased energy endurance and efficiency to extend the reach of unmanned undersea systems. Parallel efforts include development and certification of high energy density Lithium Ion (Li-Ion) batteries to enable UUV integration onboard submarines.		0.000		0.000		7.050		16.782				16.782		23.266		21.484		19.651		19.745

		76		A/PP		0604029N		3396		Management Services		04						0.000		0.000		0.671		0.000		0.671								

		76		A/PP		0604029N		3396		Product Development		04						0.000		6.975		13.929		0.000		13.929								

		76		A/PP		0604029N		3396		Support		04						0.000		0.075		2.182		0.000		2.182								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		76		Project		0604029N		4053		UxS Platform		04		UxS (Unmanned Systems) Platform is a non-acquisition program that supports rapid innovative research and development prototype efforts to enable integration of deployable and/or retrievable undersea vehicles, payload concepts, and offboard systems through design, manufacture, test/demonstration, evaluation, Rapid Fielding Temporary Alterations (RF TEMPALT) and validation for submarine & other platforms. In addition to research and development, the program will support engineering and integration of new and mature technologies to enable rapid prototyping and fielding of capabilities. This will lower the cost risks of incorporating new technologies prior to acquisition and provide rapid solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc.), enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. The program will support transition of high-interest systems and/or payloads from research and development to Programs of Record (PoRs), as appropriate. UxS Platform is comprised of Rapid Innovative R&D Prototype Initiatives, RF TEMPALTs, Payload Integration, and Unmanned Undersea Vehicle (UUV) Homeport.		0.000		0.000		0.000		12.466				12.466		12.378		9.689		5.309		5.471

		76		A/PP		0604029N		4053		Management Services		04						0.000		0.000		0.372		0.000		0.372								

		76		A/PP		0604029N		4053		Product Development		04						0.000		0.000		12.094		0.000		12.094								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		77		PE		0604030N				(U)Rapid Prototyping, Experimentation and Dem		04		The Rapid Prototyping, Experimentation, and Demonstration (RPED) Program provides Department of the Navy (DON) leadership the ability to respond to urgent and emergent operational needs that require immediate actions to mitigate current threats, offset future threats, and leverage advances in technology that will enable Naval forces to maintain their operational and technological superiority over potential adversaries.  In accordance with the 2018 National Defense Strategy (NDS) this program enables a more agile, lethal, and resilient force by rapidly developing and fielding needed warfighting capabilities.  Projects funded in this program are aligned with the tenants of the Chief of Naval Operations Design for Maritime Superiority Version 2.0 to rapidly acquire key platforms and payloads to achieve high velocity outcomes.  Concepts and enabling technologies include; directed energy weapons, hypersonics, autonomous and unmanned systems, artificial intelligence, machine learning, and multi-domain operations.  

Oversight and accountability of projects funded by this program is provided by the DON Accelerated Acquisition Board of Directors (AABoD).  Specific projects under this program will be selected and executed in accordance with the DON Accelerated Acquisition Process as described in SECNAVINST 5000.42.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		25.225		28.596		36.197				36.197		41.977		42.358		43.266		44.131

		77		Project		0604030N		0385		Rapid Prototype Development		04		The Rapid Prototyping, Experimentation, and Demonstration (RPED) Program provides Department of the Navy (DON) leadership the ability to respond to urgent and emergent operational needs that require immediate actions to mitigate current threats, offset future threats, and leverage advances in technology that will enable Naval forces to maintain their operational and technological superiority over potential adversaries.  In accordance with the 2018 National Defense Strategy (NDS) this program enables a more agile, lethal, and resilient force by rapidly developing and fielding needed warfighting capabilities.  Projects funded in this program are aligned with the tenants of the Chief of Naval Operations Design for Maritime Superiority Version 2.0 to rapidly acquire key platforms and payloads to achieve high velocity outcomes. Concepts and enabling technologies include; directed energy weapons, hypersonics, autonomous and unmanned systems, artificial intelligence, machine learning, and multi-domain operations.  

Oversight and accountability of projects funded by this program is provided by the DON Accelerated Acquisition Board of Directors (AABoD).  Specific projects under this program will be selected and executed in accordance with the DON Accelerated Acquisition Process as described in SECNAVINST 5000.42.		0.000		21.314		28.596		36.197				36.197		41.977		42.358		43.266		44.131

		77		A/PP		0604030N		0385		Rapid Prototype Development, Experimentation and Demonstration		04						21.314		28.596		36.197		0.000		36.197								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		77		Project		0604030N		9999		Congressional Adds		04		FY18 Congressional Add to support the SURTASS-E RPED project.		0.000		3.911		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		77		CA		0604030N		9999		Expeditionary SURTASS		04						3.911		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		78		PE		0604031N				(U)Large Unmanned Undersea Vehicles		04		The Snakehead Large Displacement Unmanned Undersea Vehicle (LDUUV) is the Navy's Large Displacement UUV effort as part of the UUV Family of Systems (FoS). It is the number one Submarine-launched UUV priority due to the additional endurance and the capability it will bring to the fleet in support of maintaining the Navy's undersea superiority. In order to accelerate and support steady growth of the fleet's UUV FoS, the Snakehead program will design and build a modular, reconfigurable Unmanned Undersea Vehicle (UUV) with Open Architecture (OA) software (SW) focused on introducing a new class (large displacement) of UUVs to the Navy to provide increased endurance, payload hosting, and delivery capability. The Snakehead LDUUV will be modular in design and include hotel functionality (guidance and control, navigation, autonomy, situational awareness, core communications, and power distribution), high energy capacity and power output, highly capable propulsion and maneuvering, and high accuracy mission sensors and communications links. It is intended that modules will have well defined interfaces for the purposes of implementing cost-effective upgrades in future increments to leverage advances in technology. The Snakehead program is a CNO/ASN(RDA) approved Accelerated Acquisition.
The Snakehead LDUUV program features a phased approach to grow capabilities at a manageable level of risk. Phase 1 is a Government developed prototype with significant Industry involvement to develop Techniques, Tactics, and Procedures (TTPs), Concepts of Operation (CONOPS), and risk reductions for submarine integration. One Phase 1 vehicle, with sufficient test spares, will be fabricated for integration onto Dry Deck Shelter (DDS) equipped submarines. This is a revision to the previous plan to build two Phase 1 vehicles. Phase 2 will be a competitive award to Industry, with increased capabilities and integration onto Modernized DDS and Payload Handling System (PHS) equipped submarines, as well as potential integration onto surface ships (This is a revision to the previous acquisition strategy of a second Government developed variant followed by an Industry vehicle).  In order to support this accelerated transition to Industry, the required Technical Data Package and contracting documents will be compiled in FY19 and FY20, culminating with a competitive Request for Proposal (RFP) release in FY20.  An Industry award will occur in FY21, five years earlier than originally planned, for a single vendor design with options to fabricate up to four vehicles starting in FY23.		0.000		23.886		60.304		68.310				68.310		81.637		120.436		269.642		129.796

		78		Project		0604031N		2094		Unmanned Underwater Vehicle		04		The Snakehead Large Displacement Unmanned Undersea Vehicle (LDUUV) is the Navy's Large Displacement UUV effort as part of the UUV Family of Systems (FoS). It is the number one Submarine-launched UUV priority due to the additional endurance and the capability it will bring to the fleet in support of maintaining the Navy's undersea superiority. In order to accelerate and support steady growth of the fleet's UUV FoS, the Snakehead program will design and build a modular, reconfigurable Unmanned Undersea Vehicle (UUV) with Open Architecture (OA) software (SW) focused on introducing a new class (large displacement) of UUVs to the Navy to provide increased endurance, payload hosting, and delivery capability. The Snakehead LDUUV will be modular in design and include hotel functionality (guidance and control, navigation, autonomy, situational awareness, core communications, and power distribution), high energy capacity and power output, highly capable propulsion and maneuvering, and high accuracy mission sensors and communications links. It is intended that modules will have well defined interfaces for the purposes of implementing cost-effective upgrades in future increments to leverage advances in technology. The Snakehead program is a CNO/ASN(RDA) approved Accelerated Acquisition phased approach to build capabilities at a manageable level of risk in the Navy's class of Large Displacement Unmanned Undersea Vehicles.		0.000		23.886		60.304		68.310				68.310		81.637		120.436		269.642		129.796

		78		A/PP		0604031N		2094		LDUUV Management Services		04						1.672		1.847		2.414		0.000		2.414								

		78		A/PP		0604031N		2094		LDUUV Product Development		04						18.561		56.726		63.252		0.000		63.252								

		78		A/PP		0604031N		2094		LDUUV Support		04						3.653		1.731		2.644		0.000		2.644								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		79		PE		0604112N				(U)Gerald R Ford Cl Nuc Aircraft Carrier CVN 78-80		04		This Navy program addresses unique technologies on Ford Class carriers. The program includes:
 
- (2208) - Development of ship hull, mechanical, propulsion, electrical, aviation, and combat support systems, subsystems and components to significantly improve aircraft carrier affordability, manpower requirements, survivability, and operational capabilities, and to meet the requirements of existing and pending regulations and statutes critical to the operation of existing and future aircraft carriers. 

- (4004) - Development of an advanced technology aircraft launch system in support of the CVN 78 Class design and construction schedule. The Electro Magnetic Aircraft Launch System (EMALS) will replace the current steam catapult on CVN 78 Class ships. EMALS provides better control of applied forces, both peak and transient dynamic, improved
reliability and maintainability, increased operational availability and reduced operator and maintainer workload.

This Program Element (PE) and associated projects represent a continuation of efforts previously funded under PE 0603512N projects 2208 and 4004 in FY 2014 and earlier.		226.160		82.549		83.121		121.310				121.310		99.418		72.213		69.704		54.440

		79		Project		0604112N		2208		CVN 21		04		This project provides for the development of aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design capabilities not currently feasible. This project transitions the most promising technologies from the Navy technology base, other government laboratories, and the private sector into specific advanced development efforts. All systems developed in this project have the potential to support emerging requirements and other promising systems technologies for insertion into new aircraft carrier designs. The emphasis is directed toward developing ship hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and components to significantly improve aircraft carrier affordability, manpower requirements, survivability, and operational
capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers. This project also encompasses those tasks required to support CVN 78 procurement, including, but not limited to engineering support, programmatic and program support, logistics support, modeling and simulation, test and evaluation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment (IDE).		165.862		57.302		25.029		103.830				103.830		95.279		72.213		69.704		54.440

		79		A/PP		0604112N		2208		CVN 21 - Test & Evaluation (T&E)		04						4.872		13.432		22.563		0.000		22.563								

		79		A/PP		0604112N		2208		CVN 78 Class Advanced Technology Design & Development		04						36.004		11.597		14.767		0.000		14.767								

		79		A/PP		0604112N		2208		CVN 78 Full Ship Shock Trial (FSST)		04						9.461		0.000		17.500		0.000		17.500								

		79		A/PP		0604112N		2208		Integrated Digital Shipbuilding (iDS)		04						6.965		0.000		49.000		0.000		49.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		79		Project		0604112N		4004		EMALS		04		This project provides for the development of an advanced technology aircraft launch system in support of the CVN 78 design and construction schedule, as well as Engineering and Life Cycle System (E&LCS) design.  The Electromagnetic Aircraft Launch System (EMALS) will be the aircraft catapult for CVN 78 Class ships.  EMALS provides better control of applied forces, both peak and transient dynamic, improved reliability and maintainability, increased operational availability, and reduced operator and maintainer workload.		60.298		25.247		33.092		17.480				17.480		4.139		0.000		0.000		0.000

		79		A/PP		0604112N		4004		EMALS		04						25.247		33.092		17.480		0.000		17.480								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		79		Project		0604112N		9999		Congressional Adds		04		This project provides for planning for the Full Ship Shock Trial (FSST) for the USS Gerald Ford (CVN 78).		0.000		0.000		25.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		79		CA		0604112N		9999		CVN 78 Full Ship Shock Trial		04						0.000		25.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		80		PE		0604126N				(U)Littoral Airborne MCM		04		This program provides a combination of U.S. Navy systems to counter the threat to amphibious forces from obstacles and anti-landing/sea mines in the Beach Zone and Surf Zone (0-10 ft water). The Assault Breaching Systems (ABS) consist of a system of systems approach that includes the following programs:  Joint Direct Attack Munition (JDAM) Assault Breaching System (JABS); Coastal Battlefield Reconnaissance and Analysis (COBRA); Precision Navigation and Marking System (PNMS); Command, Control, Computers, Communications, and Intelligence (C4I).  The Assault Breaching Systems enable the Navy-Marine Corps team to conduct Joint Forcible Entry Operations (JFEO), Ship-To-Objective Maneuver (STOM), and other combat operations to project power ashore.

JABS is a currently fielded system that neutralizes surface mines and obstacles in the Beach Zone and Surf Zone.  The ABS Tactical Decision Aid optimizes the Desired Points of Impact (DPI) for JDAM munitions to effectively neutralize mines and obstacles while minimizing the required number of munitions and friendly aircraft sorties.  Continued testing is required to optimize the ABS Tactical Decision Aid database for the most common enemy mines and obstacles.

COBRA conducts Intelligence Surveillance Reconnaissance and Targeting (ISR/T).  This system which consists of two Airborne Payloads and one Post Mission Analysis station, provides Airborne Mine Countermeasures (AMCM) capability.  Block I is a multispectral sensor capable of daytime detection of surface-laid minefields and obstacles in the Beach Zone and adds on-board near real-time processing.  Block II capability adds a 3D Light Detection and Ranging (LIDAR) sensor that enables nighttime detection of mines and obstacles in the Beach Zone and the Surf Zone (0-10 ft of water).  Block II also adds on-board real-time processing of multispectral imagery data.  COBRA consists of a modular payload architecture that can be integrated onto the MQ-8B Fire Scout or USN manned helicopters like the MH-60.  COBRA will serve in the "detect" mission module for the Surf Zone and Beach Zone in the Littoral Combat Ship (LCS) Mine Countermeasures (MCM) mission package.

PNMS provides navigational upgrades for the Landing Craft, Air Cushion (LCAC); Landing Craft, Utility (LCU); and Amphibious Assault Vehicle (AAV).  A system of virtual lane marking improves the navigation ability of these three assault craft which enables them to navigate safely through the neutralized assault lanes provided by JABS.  OPN funds the CRAFTALTS to upgrade the navigation systems.  LCU Navigation Upgrade: Modernized the navigation system to enable safe transit through the breach lane.  LCAC Autopilot Upgrade: An integrated improvement to the LCAC Service Life Extension Program (SLEP) navigation system for craft control that allows precise navigation and hovering within the breach lane.  These software upgrades and backfits occur during scheduled LCAC SLEPs. AAV Navigation Upgrade : Modernize the navigation system to enable precise transit through the breach lane.  

C4I system will tie all of the above systems together under an integrated ABS architecture that is compatible with the existing Mine Warfare architecture.		0.000		11.314		14.625		17.248				17.248		18.901		18.639		17.761		18.116

		80		Project		0604126N		2131		Assault Breaching System		04		This program provides a combination of U.S. Navy systems to counter the threat to amphibious forces from obstacles and anti-landing/sea mines in the Beach Zone and Surf Zone (0-10 ft water). The Assault Breaching Systems (ABS) consist of a system of systems approach that includes the following programs:  Joint Direct Attack Munition (JDAM) Assault Breaching System (JABS); Coastal Battlefield Reconnaissance and Analysis (COBRA); Precision Navigation and Marking System (PNMS); Command, Control, Computers, Communications, and Intelligence (C4I).  The Assault Breaching Systems enable the Navy-Marine Corps team to conduct Joint Forcible Entry Operations (JFEO), Ship-To-Objective Maneuver (STOM), and other combat operations to project power ashore.

JABS is a currently fielded system that neutralizes surface mines and obstacles in the Beach Zone and Surf Zone.  The ABS Tactical Decision Aid optimizes the Desired Points of Impact (DPI) for JDAM munitions to effectively neutralize mines and obstacles while minimizing the required number of munitions and friendly aircraft sorties.  Continued testing is required to optimize the ABS Tactical Decision Aid database for the most common enemy mines and obstacles.

COBRA conducts Intelligence Surveillance Reconnaissance and Targeting (ISR/T).  This system which consists of two Airborne Payloads and one Post Mission Analysis station, provides Airborne Mine Countermeasures (AMCM) capability.  Block I is a multispectral sensor capable of daytime detection of surface-laid minefields and obstacles in the Beach Zone and adds on-board near real-time processing.  Block II capability adds a 3D Light Detection and Ranging (LIDAR) sensor that enables nighttime detection of mines and obstacles in the Beach Zone and the Surf Zone (0-10 ft of water).  Block II also adds on-board real-time processing of multispectral imagery data.  COBRA consists of a modular payload architecture that can be integrated onto the MQ-8B Fire Scout or USN manned helicopters like the MH-60.  COBRA will serve in the "detect" mission module for the Surf Zone and Beach Zone in the Littoral Combat Ship (LCS) Mine Countermeasures (MCM) mission package.

PNMS provides navigational upgrades for the Landing Craft, Air Cushion (LCAC); Landing Craft, Utility (LCU); and Amphibious Assault Vehicle (AAV).  A system of virtual lane marking improves the navigation ability of these three assault craft which enables them to navigate safely through the neutralized assault lanes provided by JABS.  OPN funds the CRAFTALTS to upgrade the navigation systems.  LCU Navigation Upgrade: Modernized the navigation system to enable safe transit through the breach lane.  LCAC Autopilot Upgrade: An integrated improvement to the LCAC Service Life Extension Program (SLEP) navigation system for craft control that allows precise navigation and hovering within the breach lane.  These software upgrades and backfits occur during scheduled LCAC SLEPs. AAV Navigation Upgrade : Modernize the navigation system to enable precise transit through the breach lane.  

C4I system will tie all of the above systems together under an integrated ABS architecture that is compatible with the existing Mine Warfare architecture.		0.000		11.314		14.625		17.248				17.248		18.901		18.639		17.761		18.116

		80		A/PP		0604126N		2131		Management:		04						0.804		1.128		1.142		0.000		1.142								

		80		A/PP		0604126N		2131		Product Development:		04						7.359		9.668		10.463		0.000		10.463								

		80		A/PP		0604126N		2131		Technical Support:		04						0.942		1.447		1.307		0.000		1.307								

		80		A/PP		0604126N		2131		Test and Evaluation:		04						2.209		2.382		4.336		0.000		4.336								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		81		PE		0604127N				(U)Surface Mine Countermeasures		04		This program element provides resources in support of development of mine countermeasures systems to provide minehunting, minesweeping, and neutralization to counter known and projected mine threats. The mine countermeasures systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide. Resources are for developing and deploying advanced minehunting and minesweeping systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority. Tactics and techniques used vary across a diversity of environments and a diversity of threats, including both asymmetric and emerging. Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels. Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing or eliminating post-mission analysis detect, classify, identify, decide time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability. The Surface Mine Countermeasures programs are in general platform independent and will provide detection, classification, localization, identification, neutralization, and influence clearance capabilities. Programs develop: (1) Unmanned minehunting capability for surface platforms; (2) the integration and improvement of new and existing systems (3) support for systems which detect, localize, classify, identify, and neutralize all mine types across MCM Avenger Class and other platforms.

1)The AN/AQS-20 is a minehunting and identification system with sensors housed in an underwater towed body. The sensors are designed for the detection, classification and localization of bottom, close-tethered, and volume targets, and also for the identification of bottom targets. The system will be deployed from the Littoral Combat Ship (LCS) as part of the MCM Mission Package or can be deployed from other Vessels of Opportunity (VOO). The MCM USV is the tow platform for the AN/AQS-20.
2) AN/SQQ-32(V)4 High-Frequency, Wide Band (HFWB) is a technology upgrade to the AN/SQQ-32 Towed Body which will incorporate HFWB technology into the detection sonar to address performance deficiencies against new mine threats in the littorals.  This upgrade will be installed on MCM-1 Class ships with the AN/SQQ-32(V)3 and will develop new transducer modules, fiber optic cable and modify topside processing and display software.  
3)Mine Warfare and Environmental Decision Aids Library (MEDAL) is the U.S. Navy's single Mine Warfare tactical decision support system for integrated mission planning, evaluation, and situational awareness.  MEDAL provides mine and mine warfare planning and evaluation tools and databases to the MCM Commander and to individual MCM units.
4) AN/SLQ-60 Mine Neutralization System (MNS) Seafox on the MCM Class ships. MNS is the replacement to the existing AN/SLQ-48 Mine Neutralization System.
5) SSQ-94 MCM Trainer upgrade will incorporate the AN/SQQ-32 (V)4 sonar, SSN2(V)5 PINS and Mine Neutralization System Team Trainer.		160.299		12.525		15.527		18.735				18.735		18.700		15.020		14.530		14.821

		81		Project		0604127N		0530		Mine Hunt Systems		04		This project contains resources for systems, subsystems, and sensors integrated for use with the MCM Unmanned Surface Vehicle (MCM USV) for mine detection, classification, localization, identification, neutralization, and influence sweep clearance capabilities. Research, development, test, and evaluation efforts are for increasing capability by decreasing time required to conduct Mine Countermeasures (MCM) operations, ensuring low risk to naval and commercial vessels, and removing the man from the minefield. Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, and reducing post-mission analysis time for detection, classification, and identification.

The AN/AQS-20 is a minehunting and identification system with sensors housed in an underwater towed body. The sensors are designed for the detection, classification and localization of bottom, close-tethered, and volume targets, and also for the identification of bottom targets. The system will be deployed from the Littoral Combat Ship (LCS) as part of the MCM Mission Package or can be deployed from other Vessels of Opportunity (VOO). The MCM USV is the tow platform for the AN/AQS-20. The AN/AQS-20 Block 1 (the AQS-20A) underwent a Pre-Planned Product Improvement (P3I) program to upgrade the Forward Looking Sonar (FLS) and Side-Looking Sonars (SLS) to improve Probability of Classifying a Mine-like object as a Mine, reduce False Classification, and improve Depth Localization performance to meet Block 2 (the AQS-20C) performance. The Forward Looking Sonar is replaced with a new High Frequency Wideband Forward Looking Sonar (WBFLS) design. The SLS is replaced with a new Multifunction SLS with Synthetic Aperture Sonar (SAS) capability, as well as, improved signal processing and Signal to Noise Ratio. The Block 1 P3I program began in FY 2012 and completed in FY 2017. Award and management for Block 2 production units began in FY 2014 (the AQS-20C). Materiel Reliability, obsolescence, and performance Engineering Change Proposal (ECP) efforts continue beyond FY2024.


In FY 2018, the AN/AQS-20 Block 2 program (AQS-20C) initiated Developmental Testing (DT) (originally scheduled to start at end of FY17), initiated MCM USV integration, and initiated MCM improvements for post mission analysis tools in support of Net-centric Sensor Analysis for Mine Warfare (NSAM) integration for the Fleet Operators. The net effect of these tools combined with the more powerful AN/AQS-20 Block 2 sensors will be improved classification of mines, more accurate vertical localization, reduced false calls, and improved area coverage rate sustained. Improvements also include the collection and ingestion of in-situ environmental data used for mission planning to configure the sensor which optimizes sensor performance during missions. Development of these tools began in FY 2018 and will continue through FY 2021.

In FY 2019, the AN/AQS-20 Block 2 program will complete DT, continue MCM USV integration efforts and support NSAM initial integration. The AN/AQS-20A Block 2 P3I program SAS acoustic mine recognition development will continue to support the potential for automated in-situ mine identification. Additional P3I efforts to include Automated Target Recognition will continue beyond FY 2024. Efforts will include defining and developing necessary improvements for AN/AQS-20 Block 2 integration with the MCM USV.

In FY 2020, the AN/AQS-20 Block 2 program will conduct DT with the MCM USV, support the MCM USV User Operational Evaluation System (UOES), and support workups for the LCS Mission Package (MP) testing.		0.000		9.483		7.579		6.961				6.961		8.374		5.207		4.548		4.639

		81		A/PP		0604127N		0530		AN/AQS-20 Management Services		04						0.500		0.500		0.500		0.000		0.500								

		81		A/PP		0604127N		0530		AN/AQS-20 Product Development		04						3.036		3.000		2.100		0.000		2.100								

		81		A/PP		0604127N		0530		AN/AQS-20 Support		04						0.900		0.900		0.800		0.000		0.800								

		81		A/PP		0604127N		0530		AN/AQS-20 Test and Evaluation		04						5.047		3.179		3.561		0.000		3.561								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		81		Project		0604127N		1233		Surface MCM Mid-life Upgrade		04		This project provides resources for development, improvement and integration of SSQ-94 MCM Trainer.  Trainer upgrade will incorporate the AN/SQQ-32 (V)4 sonar, SSN2(V)5 PINS and Mine Neutralization System Team Trainer.		160.299		0.000		0.000		1.011				1.011		1.031		1.054		1.075		1.097

		81		A/PP		0604127N		1233		Product Development		04						0.000		0.000		1.011		0.000		1.011								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		81		Project		0604127N		1235		Mine Warfare Planning and Analysis		04		Mine Warfare (MIW) and Environmental Decision Aids Library (MEDAL) is a software intensive software acquisition program and is U.S. Navy's single Mine Warfare tactical decision support system for integrated mission planning, evaluation, and situational awareness.  MEDAL provides mine and mine warfare planning and evaluation tools and databases to the MCM Commanders and is employed at the MCM unit level to perform MCM sortie planning and evaluation.  The most recent MEDAL increment, known as MEDAL Enterprise Architecture (EA) and is no longer dependent on Global Command and Control System - Maritime (GCCS-M) for fielding this capability to MIW fleet users.  MINEnet Tactical is the MCM operational component of MEDAL EA. It has been developed to be fielded to standard Navy networks, Consolidated Afloat Networks and Enterprise Services (CANES), Integrated Shipboard Network System (ISNS), and Navy Marine Corps Intranet (NMCI) servers and uses common web browser to support the user interface to all user client components.  Completion of initial MINEnet Tactical fielding will allow MEDAL Build 11 to be retired.		0.000		3.042		7.948		10.763				10.763		9.295		8.759		8.907		9.085

		81		A/PP		0604127N		1235		MEDAL Engineering Support		04						0.423		2.395		4.128		0.000		4.128								

		81		A/PP		0604127N		1235		MEDAL Management Services		04						0.608		0.688		0.776		0.000		0.776								

		81		A/PP		0604127N		1235		MEDAL Product Development		04						1.336		4.245		4.818		0.000		4.818								

		81		A/PP		0604127N		1235		MEDAL Test and Evaluation		04						0.675		0.620		1.041		0.000		1.041								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		82		PE		0604272N				Tact Air Dir Infrared CM (TADIRCM)		04		This element includes development of electronic warfare systems for the United States Navy (USN) and United States Marine Corps (USMC) assault aircraft. This includes the development and testing of advanced infrared countermeasures systems for emerging threats and emergency contingencies for Aircraft Survivability Equipment (ASE) suite integration.

FY 2018 RDT&E overseas contingency operations (OCO) funding was required to finalize testing in support of fielding the federated DAIRCM JUONS system. 

FY 2019 RDT&E funding required to complete JUONS testing and to begin an integrated DAIRCM solution on MH-60S platforms via risk reduction efforts.  The risk reduction efforts will modify Hardware (HW) and Software (SW) to the DAIRCM system as required to meet specifications.  Program of Record will eventually support integration and retrofit of 300 USMC and 397 USN aircraft.

FY 2020 RDT&E funding required for continued development of the DAIRCM system (HW and SW) and integrated DAIRCM solution on MH-60S platform.  MH-60S is the focus platform in early development and for DAIRCM performance testing.  The AH-1Z and UH-1Y, and MH-60R integration specific development will begin at the DAIRCM contractors following MH-60S integration and will focus on ensuring the required interfaces are captured and developed for integration testing to be conducted  at a later time.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		91.693		51.311		47.278		68.346				68.346		60.448		49.543		36.283		37.007

		82		Project		0604272N		3304		CIRCM		04		Common Infrared Countermeasures (CIRCM) efforts began for the Navy in FY 2013. This project includes the development, integration, and testing of a laser-based directed infrared countermeasure system for United States Navy and United States Marine Corps assault aircraft.  This infrared countermeasure, when integrated with a threat warning detection system, will be capable of countering current and emerging infrared threats.  An Under Secretary of Defense for Acquisition, Technology and Logistics (USD (AT&L)) Acquisition Decision Memorandum (ADM) dated 15 April 2009 designated the Army as the lead service for developing this capability for rotary-wing, tilt-rotor, and small fixed-wing aircraft across the Department of Defense. It also designated the program as an Acquisition Category (ACAT) ID special interest program.  The Army has designated the acquisition effort for this capability as the CIRCM program.  CIRCM is being evaluated as a potential replacement for Guardian Laser Tracker Assemblies (GLTA) on the DoN LAIRCM system.

Distributed Aperture Infrared Countermeasure (DAIRCM) developmental activities in hardware and software are being pursued to reduce the size, weight and power required to achieve a threat warning detection system integrated with an infrared countermeasure. DAIRCM development, integration and testing will first be conducted in a federated configuration to support Joint Urgent Operational Need Statement (JUONS) SO-0010 with Oversea Contingency Operations funded follow-on work that began in FY 2018 to provide an integrated (under glass) solution to host platforms.  This program develops integrated hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and store sensor data for post mission threat analysis. This project also adopts future multi-band, networking capabilities to facilitate real-time transfer of threat information, and off-board queuing and control of onboard sensors. CIRCM Funds for FY19 through FY23 are realigned to DAIRCM PU 3348.		91.693		5.763		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		82		A/PP		0604272N		3304		CIRCM Technology Development (TD)		04						5.763		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		82		Project		0604272N		3348		DAIRCM Development		04		Distributed Aperture Infrared Countermeasures (DAIRCM) Developmental activities in hardware and software are being pursued to reduce the size, weight and power required to achieve a threat warning detection system integrated with an infrared countermeasure. DAIRCM development, integration and testing will first be conducted in a federated configuration to support Joint Urgent Operational Needs Statement (JUONS) SO-0010 to provide increased survivability against Man-Portable Air Defense Systems (MANPADS), Rocket Propelled Grenades (RPG), hostile gunfire, Anti-Aircraft Artillery (AAA) and laser-directed weapons.  Follow-on work began in FY 2018 to provide an integrated (under glass) solution to the host platforms and will include development efforts to procure future threat technologies. This program develops integrated hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and store sensor data for post mission threat analysis.

FY2019 Efforts will focus on completion of JUONS testing and installation of DAIRCM.  FY19 will also begin risk reduction efforts for a POR start in FY20.  The POR solution improves performance of the DAIRCM system, meets statutory requirements via Hardware and Software specifications and integration (under glass) with the MH-60S host platform, while maintaining interfaces for further integration for MH-60R, AH1Z, and UH-1Y. 

FY 2020 RDT&E funding required for continued development of the DAIRCM system (HW and SW) and integration (under glass) of the DAIRCM solution on MH-60S platforms.  MH-60S is the focus platform in early development and for DAIRCM performance testing.  The AH-1Z and UH-1Y, and MH-60R integration specific development will begin at the DAIRCM contractors following MH-60S integration and will focus on ensuring the required interfaces are captured and developed for integration testing to be conducted  at a later time.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		0.000		45.548		47.278		68.346				68.346		60.448		49.543		36.283		37.007

		82		A/PP		0604272N		3348		DAIRCM Development		04						45.548		47.278		68.346		0.000		68.346								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		83		PE		0604286M				(U)Marine Corps Additive Manufacturing Tech Dev		04		This program element supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, and prototyping to support the USMC Additive Manufacturing (AM) Initiative under the direction of DC I&L.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This PE will support of the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The Next Generation Logistics (NexLog) project supports cost associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies.  These emerging logistics capabilities include development of autonomous ground, surface and sub-surface materiel distribution systems; development of operational and tactical, in-field digital fabrication capabilities; and, the development of sensor-driven logistics information technology.  This element also supports development of strategic partnerships with DoN Systems Commands and field activities in order to leverage their capabilities and align DoN standards and processes, while furthering the use of additive manufacturing, and other emerging logistics technologies, to increase warfighter readiness, capability, survivability and effectiveness.		0.000		6.168		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		83		Project		0604286M		2741		Additive Manufacturing		04		This project supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, prototyping, and future logistics innovations to support the USMC Additive Manufacturing (AM) Initiative under the direction of DC I&L.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This effort supports the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. It also includes research and development of autonomous ground cargo delivery systems, tactical employment of in field digital manufacturing, and sensor driven logistics information technology.  This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.		0.000		6.168		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		83		A/PP		0604286M		2741		Expeditionary Logistics - Expeditionary Manufacturing and Repair Processes		04						2.272		0.000		0.000		0.000		0.000								

		83		A/PP		0604286M		2741		Expeditionary Logistics - Legacy  Equipment and System Readiness Support		04						3.896		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		84		PE		0604289M				(U)Expeditionary Logistics		04		This program element supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, and prototyping to support the USMC Additive Manufacturing (AM) Initiative under the direction of Deputy Commandant, Installations and Logistics (DC I&L).

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This PE will support of the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The Next Generation Logistics (NexLog) project supports cost associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies.  These emerging logistics capabilities include development of autonomous ground, surface and sub-surface materiel distribution systems; development of operational and tactical, in-field digital fabrication capabilities; and, the development of sensor-driven logistics information technology.  This element also supports development of strategic partnerships with DoN Systems Commands and field activities in order to leverage their capabilities and align DoN standards and processes, while furthering the use of additive manufacturing, and other emerging logistics technologies, to increase warfighter readiness, capability, survivability and effectiveness.		0.000		0.000		6.073		4.420				4.420		9.972		9.228		8.389		8.557

		84		Project		0604289M		2741		Additive Manufacturing		04		This project supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, prototyping, and future logistics innovations to support the USMC Additive Manufacturing (AM) Initiative under the direction of Deputy Commandant Installations & Logistics.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This effort supports the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. It also includes research and development of autonomous ground cargo delivery systems, tactical employment of in field digital manufacturing, and sensor driven logistics information technology.  This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The FY 2020 funding request was reduced by $2.274 million to account for the availability of prior year execution balances.		0.000		0.000		6.073		1.971				1.971		5.018		4.270		3.430		3.499

		84		A/PP		0604289M		2741		Additive Manufacturing		04						0.000		6.073		1.971		0.000		1.971								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		84		Project		0604289M		2743		Next Generation Logistics (NexLog)		04		The Next Generation Logistics (NexLog) project supports costs associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies. These emerging logistics capabilities include, but are not limited, the development of intelligent distribution systems such autonomous Unmanned Logistics System (ULS) operating in the ground, air, surface and sub-surface domains. The development of enabling technologies that will increase the speed needed to detect an impending support requirement as well as the speed of response to satisfy that requirement. This involves the deployment of sensor technologies, collection of clean, properly tagged data, and the ability to electronically mine and monitor that sensor data for anomalies and micro-patterns that will provide logistics intelligence augmentation, thereby increasing Marine Air Ground Task Force (MAGTF) lethality.		0.000		0.000		0.000		2.449				2.449		4.954		4.958		4.959		5.058

		84		A/PP		0604289M		2743		Data Driven Logistics Autonomous Learning and Innovation		04						0.000		0.000		1.250		0.000		1.250								

		84		A/PP		0604289M		2743		Unmanned Logistics Systems		04						0.000		0.000		1.199		0.000		1.199								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		85		PE		0604320M				(U)Rapid Technology Capability Prototype		04		The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase Operating Forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts include, but are not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS) and Organic Precision Fires (formerly Long Range Precision Fires). TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.

FY19 efforts include Autonomous Vehicles, Tactical Information Warfare, and Urban Engagement Systems.

Autonomous Vehicles: This effort will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction to take evasive or defensive action and avoid detection, tracking, targeting or attack, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power and reducing risk to the force.

Tactical Information Warfare:   This effort will identify, prototype, and assess various informations systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors that will increase their combat effectiveness in this emerging warfighting discipline.  

Urban Engagement Systems:  This effort will identify, prototype and assess small unit systems to provide them enhanced situational awareness to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection measures by means of amplified  lethality, improved discrimination ability, and enhances survivability.

FY20 efforts include Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation. These efforts are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will identify, prototype, and assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Efforts includes active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will identify, prototype, and assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. System efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will identify, prototype and assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.		0.000		16.443		7.107		4.558				4.558		9.049		8.662		7.732		7.887

		85		Project		0604320M		0386		Rapid Prototype Development, Marine Corps		04		The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase Operating Forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts included, but were not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS) and Organic Precision Fires (formerly Long Range Precision Fires). TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.  Initial Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) efforts and Augmented Reality (AR) software development were also FY18 efforts.

FY19 efforts include Autonomous Vehicles, Tactical Information Warfare, and Urban Engagement Systems.  Autonomous Vehicles will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction.  Tactical Information Warfare will identify, prototype, and assess systems that allow small units to undermine local opposing force information, while ensuring friendly force superior command and control.  Effort will correlate relevant active and passive sensors that increase combat effectiveness.  Urban Engagement Systems will prototype and assess small unit enhanced situational awareness systems to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems.  Goal is to minimize friendly force exposure, reduce potential collateral damage, and enhance survivability.  

Autonomous Vehicles: effort will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction to take evasive or defensive action and avoid detection, tracking, targeting or attack, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power and reducing risk to the force.

Tactical Information Warfare:  effort will identify, prototype, and assess various information systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors that will increase their combat effectiveness in this emerging war-fighting discipline.  

Urban Engagement Systems:  effort will identify, prototype and assess small unit systems to provide them enhanced situational awareness to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection measures by means of amplified  lethality, improved discrimination ability, and enhances survivability.

FY20 efforts include Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation.  These efforts are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will identify, prototype, and assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Efforts includes active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will identify, prototype, and assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. System efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will identify, prototype and assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.		0.000		6.786		7.107		4.558				4.558		9.049		8.662		7.732		7.887

		85		A/PP		0604320M		0386		Management		04						3.722		0.000		0.000		0.000		0.000								

		85		A/PP		0604320M		0386		Product Development		04						3.064		5.878		3.250		0.000		3.250								

		85		A/PP		0604320M		0386		Support		04						0.000		0.566		0.602		0.000		0.602								

		85		A/PP		0604320M		0386		Test & Evaluation		04						0.000		0.663		0.706		0.000		0.706								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		85		Project		0604320M		9999		Congressional Adds		04		The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase operating forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 (TRL-7) or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts include, but are not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS), Organic Precision Fires (formerly Long Range Precision Fires), initial Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) analysis, and Augmented Reality (AR) software development.

TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. 

Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.

These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned FY18 SWARM effort into the FY19 Autonomous Vehicle focus area.		0.000		9.657		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		85		CA		0604320M		9999		Increase Rapid Acquisition Capability for MC Warfighting Lab		04						9.657		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		86		PE		0604454N				(U)LX(R)		04		The FY 2018 Defense Appropriations Act authorized the procurement of LPD 30.  Per signed Acquisition Decision Memorandum, LPD 17 Flight II will meet the Capabilities Development Document for LX(R) and shall subsume all previous LX(R) efforts.  LPD 30 will be the first ship of LPD 17 Flight II.

LPD 17 Flight II is expected to functionally replace LSD-41 Class ships and LSD-49 Class ships for embark, transport, control, insert, sustainment, and extract of Marine Air-Ground Task Force elements and supporting forces by helicopters, landing craft, and amphibious vehicles.  Efforts are required to continue pursuing affordability initiatives.  Efforts also include Gate and Milestone (MS) reviews/documentation, Capability Development Document (CDD), Indicative/Preliminary/Contract Design (ID/PD/CD), accelerated detail design of LPD 30 and development of logistics and Test & Evaluation documentation.  In addition, this program element includes the Live Fire Test & Evaluation (LFT&E) and Operational Evaluation (OPEVAL) tests required for the lead ship.  Program is on track to support FY 2027 retirement of LSDs.  

FY 2012-FY 2014 LX(R) efforts previously budgeted in PE 0603564N.		84.268		9.431		5.549		12.500				12.500		12.289		3.027		3.096		3.161

		86		Project		0604454N		2474		LPD Flight II Design & Total Integration		04		2474 - LPD 17 Flight II is expected to functionally replace LSD-41 Class ships and LSD-49 Class ships for embark, transport, control, insert, sustainment, and extract of Marine Air-Ground Task Force elements and supporting forces by helicopters, landing craft, and amphibious vehicles.  Efforts are required to continue pursuing affordability initiatives.  Efforts also include Gate and Milestone (MS) reviews/documentation, Capability Development Document (CDD), Indicative/Preliminary/Contract Design (ID/PD/CD), accelerated detail design of LPD 30 and development of logistics and Test & Evaluation documentation.  In addition, this program element includes the Live Fire Test & Evaluation (LFT&E) and Operational Evaluation (OPEVAL) tests required for the lead ship.  Program is on track to support FY 2027 retirement of LSDs.  

FY 2012-FY 2014 LX(R) efforts previously budgeted in PE 0603564N.		84.268		9.431		5.549		12.500				12.500		12.289		3.027		3.096		3.161

		86		A/PP		0604454N		2474		LX(R) DESIGN/TOTAL SHIP INTEGRATION		04						9.431		5.549		12.500		0.000		12.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		87		PE		0604536N				(U)Advanced Undersea Prototyping		04		The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV is a multi-phased accelerated acquisition effort to rapidly deliver capability to the Fleet. Phase 1 is a competitively sourced design effort. Phase 2 is a down select to one, possibly both, of the Phase 1 vendors in FY 2019 for fabrication and testing of the vehicle and support elements. Fabrication award of additional Orca XLUUV systems is planned for FY 2023 and FY 2024. XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated in the Core Technologies Program Element 0604029N.		39.850		64.038		112.669		181.967				181.967		126.106		33.463		229.887		235.984

		87		Project		0604536N		3393		UxS Autonomy, C2,		04		Advanced Undersea energy efforts will leverage existing independent research and development in energy-dense technology that could meet power requirements for Unmanned Undersea Vehicle (UUV) missions, which are limited by the amount of power that they can carry. Efforts under this program element include research, development, test, and evaluation of advanced energy solutions initially applicable to XLUUVs for increased energy endurance and efficiency to extend the reach of unmanned undersea systems. 
The Common Control/Autonomy portion of this project funds risk reduction and developmental efforts of autonomy systems and architectures to work to develop common standards, interfaces, and systems to support cross-domain applications. This includes advanced development prototyping and demonstrations to accelerate the design and development of commonality and interoperability capabilities for the cross-domain (Surface and Sub-Surface, Aviation and Ground) requirements of the Navy. 
Coordinating with the Common Control System where applicable, these efforts will demonstrate scalable, adaptable and interoperable warfighting capabilities across various unmanned systems. The advanced development emphasis will be to encourage innovation and enable rapid integration of UxS capabilities across domains while working to develop common standards, interfaces, and systems. These efforts will define, develop and demonstrate capability that advance new technology, hardware and software of Control Systems that could be used to operate multiple and dissimilar Naval UxSs. Supports Advanced Development and Prototyping of PE 0305205N: UAS Integration and Interoperability.		1.486		2.000		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		87		A/PP		0604536N		3393		Management Services		04						0.150		0.000		0.000		0.000		0.000								

		87		A/PP		0604536N		3393		Product Development		04						1.460		0.000		0.000		0.000		0.000								

		87		A/PP		0604536N		3393		Support		04						0.390		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		87		Project		0604536N		3394		Adv Undersea Prototyping-Vehicles, Propulsion & Navigation		04		The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated under the Core Technologies Program Element 0604029N.		36.644		59.124		87.669		181.967				181.967		126.106		33.463		229.887		235.984

		87		A/PP		0604536N		3394		XLUUV Management Services		04						3.930		3.982		4.110		0.000		4.110								

		87		A/PP		0604536N		3394		XLUUV Product Development		04						49.850		77.577		168.435		0.000		168.435								

		87		A/PP		0604536N		3394		XLUUV Support		04						5.344		6.110		9.422		0.000		9.422								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		87		Project		0604536N		3395		UxS Payloads		04		Funding supports advanced undersea prototyping of undersea explosive payloads from XLUUVs. This program leverages the developments at ONR and other activities for undersea weapons, work to complete analysis of feasibility, policy, lethality, and performance of integrating undersea weapons systems on XLUUVs. The program will design new hardware, investigate and develop new interfaces/systems to increase lethality in both the undersea and surface targets. New C2 algorithms will be developed for advanced targeting.		1.220		1.936		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		87		A/PP		0604536N		3395		Explosive Payloads		04						1.936		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		87		Project		0604536N		3396		UxS Endurance		04		Advanced undersea prototyping will experiment and demonstrate non-lethal payloads on Orca XLUUVs for use on Orca XLUUV and other FoS UUVs. This effort will investigate the possibilities of employing non-lethal payloads from the XLUUV to support ISR and strike missions. Non-kinetic payloads provide the warfare commander an option to stop aggressive behavior without escalating the conflict. Non-lethal payloads that will be considered include jamming, EO/IR dazzling, microwave, aerial assets, and other methods.		0.500		0.978		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		87		A/PP		0604536N		3396		Non Lethal Payloads		04						0.978		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		87		Project		0604536N		9999		Congressional Adds		04		The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated under the Core Technologies Program Element 0604029N.		0.000		0.000		25.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		87		CA		0604536N		9999		Updated Acquisition Strategy		04						0.000		25.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		88		PE		0604636N				Counter Umanned Aircraft Systems (C-UAS)		04		The Counter Unmanned Aircraft System (C-UAS) program was initiated in response to a Joint Emergent Operational Need (JEON) Statement issued by U.S. Strategic Command. The program originated as a Rapid Deployment Capability (RDC). The RDC strategy introduced the employment of integrated C-UAS solution sets designed to protect high value or critical Naval assets, and support public safety against threats posed by the inadvertent or unlawful misuse of unmanned aircraft systems (UAS). More details available at a higher classification level. 

FY20 funding is requested to manage, evaluate, verify and implement system assessments, strategies, improvements, program management, and systems engineering support. 

A deployed C-UAS capability improves defenses against the rapidly evolving capabilities of remote and autonomously-controlled devices. With UAS becoming more readily available, affordable and capable, the threat of inadvertent or unlawful flight over restricted spaces multiplies exponentially, raising concern that these UAS may be used as tools for surveillance, espionage or hostile actions at critical Navy Installations.		0.000		0.000		0.000		5.500				5.500		5.610		5.722		5.836		5.953

		88		Project		0604636N		3241		Counter Unmanned Aircraft Systems (C-UAS)		04		The Counter Unmanned Aircraft System (C-UAS) program was initiated in response to a Joint Emergent Operational Need (JEON) Statement issued by U.S. Strategic Command. The program originated as a Rapid Deployment Capability (RDC). The RDC strategy introduced the employment of integrated C-UAS solution sets designed to protect high value or critical Naval assets, and support public safety against threats posed by the inadvertent or unlawful misuse of unmanned aircraft systems (UAS). More details available at a higher classification level. 

FY20 funding is requested to manage, evaluate, verify and implement system assessments, strategies, improvements, program management, and systems engineering support.		0.000		0.000		0.000		5.500				5.500		5.610		5.722		5.836		5.953

		88		A/PP		0604636N		3241		C-UAS System Development and Integration		04						0.000		0.000		5.500		0.000		5.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		89		PE		0604659N				(U)Precision Strike Weapons Development Program		04		Initial and continuing development of strike weapons consisting of armament, munitions, and weapon subsystems to allow for the horizontal integration among current and future weapon system capabilities to provide enhanced anti-surface and land strike capabilities in a demanding Anti-Access Area-Denial environment.  This program provides for the development of weapon and weapon system technologies to address future requirements for enhanced and alternative weapon system capability requirements that include selectable output weapons, low collateral damage weapons, precision lethality weapons, area weapons, alternative warhead technology, Insenstive Munitions (IM), scaled munitions, Department of Defense (DoD) fuzing systems, sensors, extended range weapons and precision guided training round technology.

Prior to FY 2019, Conventional Prompt Strike efforts were solely funded through Defense Wide Research and Development funding. In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts as the CPS program transitions to Navy in FY 2020.
In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts.
The Precision Strike Weapons Development Program Element supports the enhancement of Conventional Prompt Strike (CPS) war fighting capabilities. The current program emphasis is on demonstrating component and subsystem technology maturity with risk reduction initiatives highlighted by flight tests. The program funds the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.  The development efforts shall lead to a flight system that: Is non-ballistic over the majority of the flight path; Controls stage drop; Provides positive control and precision accuracy from launch to impact; Provides adequate cross-range/maneuverability to avoid over-flight issues; and Provides prompt lethal effects on targets.  To support these development activities, the program procures modeling and simulation capabilities, ground testing, command and control interfaces, test range support, and launch system infrastructure.  Additionally, expert resources address strategic policy and treaty issues. Program timing will be driven by the outcome of flight and ground test events.


The Precision Strike Weapons Development Program Element (PE) supports the Next Generation Strike Weapon (NGSW) Family of Systems (FoS) based on the NGLAW Analysis of Alternatives (AoA) completed with results briefed out to OSD.  NGSW FoS more accurately reflects the surface/submarine capabilities for land-attack and maritime strike that the AoA results identified for the most capable and economic solutions fielding incrementally between 2020 and 2032.  NGSW FoS Increments I and II will leverage mature as well as emerging technologies vice developing a single weapon.  NGSW funding will maintain the security environment (enclave), facility, and study team to enable continuing analysis efforts across the FoS.  The NGSW enclave ensures the Navy is able to maintain the most up to date modeled threats and validate the effectiveness of current US weapons, offensive and defensive, as well as future systems and concepts developed by industry and other DoD organizations.  Maintaining this capability allows expedited analysis of systems and fully informed investment decisions.

The Precision Strike Weapons Development Program Element (PE) supports the air-launched electronic warfare (EW) systems capability; through the integration of a Navy variant of the Miniature Air Launched Decoy (MALD).  EW is an integral war-fighting effect supporting combatant commander integrated priorities, as well as Joint or Coalition operations.  EW systems influence, deceive, disrupt, degrade, deny and destroy threats throughout the electromagnetic spectrum to airborne and air-launched systems and their operations.  EW includes air-launched electronic attack (EA) as well as elements of electronic support (ES) and electronic protection (EP).  EA provides self-protection capabilities to other weapon systems through active and passive measures that deceive threats to airborne and air-launched systems and their operations by using kinetic and non-kinetic means to defeat threats that rely on the electromagnetic spectrum (Radio Frequency (RF), Electro-Optical (EO), Infrared (IR).  The ES capabilities support the collection, analysis, and dissemination of information related to the detection, geo-location, characterization, and identification of threats to airborne and air-launched systems and their operations.  An air-launched EW system with stand-in capability increases the range and duration of EW systems while providing flexibility to commanders for employment.

MALD is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of MALD has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically MALD directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression and evolves innovative operational concepts.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		12.495		20.279		91.833		718.148				718.148		1,169.920		1,404.290		1,462.656		994.888

		89		Project		0604659N		3334		Conventional Prompt Strike (CPS)		04		The Precision Strike Weapons Development Program Element supports the enhancement of Conventional Prompt Strike (CPS) war fighting capabilities. The current program emphasis is on demonstrating component and subsystem technology maturity with risk reduction initiatives highlighted by flight tests. The program funds the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.  The development efforts shall lead to a flight system that: Is non-ballistic over the majority of the flight path; Controls stage drop; Provides positive control and precision accuracy from launch to impact; Provides adequate cross-range/maneuverability to avoid over-flight issues; and Provides prompt lethal effects on targets.  To support these development activities, the program procures modeling and simulation capabilities, ground testing, command and control interfaces, test range support, and launch system infrastructure.  Additionally, expert resources address strategic policy and treaty issues. Program timing will be driven by the outcome of flight and ground test events.

Prior to FY 2019, Conventional Prompt Strike efforts were solely funded through Defense Wide Research and Development funding. In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts as the CPS program transitions to Navy in FY 2020.
In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts.

The CPS schedule has been updated to reflect Technology Maturation and Risk Reduction (TMRR) and Engineering Manufacturing and Development (EMD) associated with the design, development, and experimentation of boosters, conventional warheads, thermal protection systems, guidance systems, test range modernization, and mission planning and enabling capabilities.

FY2020 program increase from FY19 to FY20 supports integration efforts associated with the CPS program which shifts from OSD to a Navy program of record.  The FY19 to FY20 increase is largely associated with the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.		0.000		0.000		11.250		593.120				593.120		1,061.629		1,303.884		1,387.045		899.420

		89		A/PP		0604659N		3334		Conventional Prompt Strike (CPS)		04						0.000		11.250		593.120		0.000		593.120								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		89		Project		0604659N		3378		Next Generation Land Attack Weapon (NGLAW)		04		Funding is provided for the Next Generation Strike Weapon (NGSW) Family of Systems (FoS) based on the NGLAW Analysis of Alternatives (AoA) completed with results briefed out to OSD.  NGSW FoS more accurately reflects the surface/submarine capabilities for land-attack and maritime strike that the AoA results identified for the most capable and economic solutions fielding incrementally between 2020 and 2032.  NGSW FoS Increments I and II will leverage mature as well as emerging technologies vice developing a single  weapon.  NGSW funding will maintain the security environment (enclave), facility, and study team to enable continuing analysis efforts across the FoS.  The NGSW enclave ensures the Navy is able to maintain the most up to date modeled threats and validate the effectiveness of current US weapons, offensive and defensive, as well as future systems and concepts developed by industry and other DoD organizations.  Maintaining this capability allows expedited analysis of systems and fully informed investment decisions.  Further funding supports investment for technologies which enable Increment II capabilities (additional details are held at a higher classification).		12.495		1.644		3.966		19.722				19.722		14.499		59.777		69.110		88.845

		89		A/PP		0604659N		3378		Next Generation Land Attack Weapon (NGLAW)		04						1.644		3.966		19.722		0.000		19.722								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		89		Project		0604659N		3407		Air Launched Decoy Development		04		This project develops a Navy variant of the Miniature Air Launched Decoy (MALD). The variant will address current and future advanced Integrated Air Defense System (IADS) threats by bringing an air-launched, stand-in EW capability to Department of the Navy (DON) suppression of enemy air defenses/destruction of enemy air defenses (SEAD/DEAD) and standoff conventional land strike. A Navy variant of MALD with stand-in capability increases the range and duration of EW systems while providing flexibility to commanders for employment. To the maximum extent possible, the Navy will utilize existing technology from the current MALD-J production line and other common components (e.g. navigation, communication, guidance and control, payload) to reduce cost, shorten development timelines and promote interoperability. OPNAV approved requirements in a CDD 2Q2018.		0.000		18.635		76.617		105.306				105.306		93.792		40.629		6.501		6.623

		89		A/PP		0604659N		3407		Miniature Air Launched Decoy (MALD)		04						18.635		76.617		105.306		0.000		105.306								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		90		PE		0604707N				SEW Architecture/Eng Support		04		The Maritime Concept Generation & Development (MCGD) project (2356) focuses on the generation, development and validation of warfighting concepts, Concept of Operations (CONOPS) and doctrine in order to eliminate war fighting gaps. Naval Warfare Development Command (NWDC) also manages the Fleet Experimentation program (formerly Sea Trial).  In FY2019 the project will execute a number of new experimentations in the areas of Electromagnetic Maneuver Warfare (EMW), Mine Warfare, Naval Integrated Fires, and Unmanned systems and conduct experiments (war simulations, Modeling & Simulation (M&S), at-sea events) to develop emerging Naval concepts.

The ACIID project (0798), now called ACME, promotes interoperability with allied and coalition forces by facilitating maritime interoperability in both processes and communication systems, including emerging capabilities, to counter growing high-end asymmetric threats. 

The SEW Engineering project (2144) is a systems engineering non-acquisition program to develop, test, implement Technical Authority (TA) products, and validate Naval Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System architectures to support naval, Joint and Coalition missions across normal, contested, and degraded cyber/operational environments.  The objective of this project is carried out by multiple tasks that ensure development and delivery of naval Information Warfare (IW) capabilities that are well-integrated, interoperable, secure, and resilient to meet validated warfighting requirements.  

The Intelligence, Surveillance, and Reconnaissance (ISR) Architecture project (2147) is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment (JIE) and Intelligence Community (IC) Information Technology Environment (ITE). This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR Program of Record (PoR) progress in conforming to a single Navy architecture.		284.288		41.214		7.230		5.263				5.263		8.662		9.179		9.407		9.595

		90		Project		0604707N		0798		Allied/Coalition Maritime Environment (ACME)		04		The ACME program advances Information Warfare (IW) (to include Command, Control, Communications, Computers; Intelligence, Surveillance and Reconnaissance (C4ISR); Electronic Warfare (EW); and Cyber Warfare), interoperability with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS), North Atlantic Treaty Organization (NATO), and other Allied and Coalition partners. The program determines maritime operational gaps with our allies, identifies Doctrine, Organization, Training, Material, Leadership, Personnel, and Facilities (DOTMLPF) solutions with the potential to fill those gaps, and assesses these solutions and associated concepts of operation in laboratory and at-sea environments. The ACME program includes integration and testing in support of joint and Allied war fighting capabilities, including interoperability testing of IW equipment. Allied and joint interoperability is critical for future maritime operations, especially as the United States Navy (USN) expands Internet Protocol (IP) networking throughout the fleet via Consolidated Afloat Networks and Enterprise Services (CANES), Next Generation Networks (NGEN), Mission Partner Environment/ Future Mission Networking (MPE/FMN), the U.S. Battlefield Information Collection and Exploitation System - eXtended (BICES-X), and with the Joint Information Environment (JIE).
Currently, IP connectivity with AUSCANNZUKUS and other Allied/Coalition forces is limited, requiring extensive backhaul through ashore infrastructure. Higher bandwidth solutions suitable for use over tactical networks require development and assessment for emerging coalition and joint interoperability requirements, such as Maritime Domain Awareness (MDA), Network Operations Without Shore (NOWS), Satellite Communications (SATCOM) Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, and to counter Anti-Access Area Denial (A2/AD) threats. Increases in data throughput are required for the effective exchange of rich IW data sets and services via Service Oriented Architectures (SOA) within the limitations of High Frequency (HF), Ultra-High Frequency (UHF), and other portions of the radio frequency spectrum, coupled with appropriate Information Assurance and Computer Network Defense (IA/CND) mechanisms. Development and assessment of potential solutions will integrate improved IP capabilities with the Advanced Digital Network Systems (ADNS) and existing international standards (e.g. Allied Communications Publication 200, NATO Standardization Agreements 5066 and 4691). The continued development and refinement of advanced tactical networking technologies and protocols, to include Low Probability of Intercept (LPI), Low Probability of Detection (LPD), and Anti-Jam (AJ) capabilities as well as Automatic Link Establishment (ALE) standards, will provide for a significant improvement in secure data sharing within, and between, coalition maritime elements.		33.551		1.081		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		90		A/PP		0604707N		0798		Advanced Relay Capabilities		04						1.081		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		90		Project		0604707N		2144		Space & Elec Warfare Engineering		04		To support Navy objectives in advancing Information Warfare (IW) capabilities, the Space and Electronic Warfare (SEW) Engineering project provides five main functions:

(1) Develop the architectures, specifications and standards, tools, and processes to support a single integrated Navy plan for cybersecurity. These engineering artifacts provide Navy specific guidance to drive common and consistent implementation of security controls across current and future Navy Programs of Record/projects. This eliminates redundancies and inefficiencies characteristic of previous stove-pipe development efforts in which each system addressed security individually. These efforts enable a standardized approach to move out faster to improve the Navy's cyber resiliency. 

(2) Provide the cybersecurity vulnerability and functional test capability which supports cybersecurity test requirements and the Command, Control, Communications, Computers, Intelligence (C4I) components of USS Secure. USS Secure is a cyber assessment program within the Navy. This System of Systems (SoS) (Afloat, Aloft, C4I & Shore) capability in a test laboratory environment provides a rapidly re-configurable capability that integrates maritime hardware systems into a virtual platform. This platform level SoS provides cybersecurity research, development, test and evaluation, and training, not otherwise possible. This combination of Systems Commands (SYSCOM) laboratories, cyber ranges, and Red Teams simulating Navy platforms in operational maritime environments is critical for effectively evaluating cyber threats against specified mission threads.

(3) Define an integrated Enterprise Architecture to support design, development and delivery of integrated Navy Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. This architecture reflects current (as-is) and future (target) end states to support technical analyses, program planning, and enterprise-level investment decisions across IW capabilities. Perform mission based system of systems analysis to ensure integration and interoperability, and validate end-to-end warfighting capabilities to quickly address emerging threats. 

(4) Provides engineering tools and processes to drive rigorous Systems Engineering discipline across the acquisition lifecycle to support rapid development and delivery of secure and interoperable C4ISR, Business IT, and Space Systems capabilities that meet Fleet requirements. Conduct Systems Engineering Technical Reviews (SETRs) to provide independent, objective assessments of technical maturity and compliance with applicable architectures, specifications and standards across IW capabilities. 

(5) The Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX) provides a means to demonstrate and evaluate the interoperability of United States (US), North Atlantic Treaty Organization (NATO), and coalition information sharing systems.		222.046		33.238		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		90		A/PP		0604707N		2144		Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX)		04						1.032		0.000		0.000		0.000		0.000								

		90		A/PP		0604707N		2144		Cybersecurity Architecture, Specifications and Standards		04						8.460		0.000		0.000		0.000		0.000								

		90		A/PP		0604707N		2144		Cybersecurity Vulnerability & Functional Test Capability		04						20.833		0.000		0.000		0.000		0.000								

		90		A/PP		0604707N		2144		Enterprise Architecture		04						0.716		0.000		0.000		0.000		0.000								

		90		A/PP		0604707N		2144		SYSCOM Systems Engineering		04						2.197		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		90		Project		0604707N		2147		ISR  Architecture		04		Integrated architectures provide a technical framework for assessing capability gaps and performance of individual systems and System of Systems (SoS) and their ability to effectively provide the desired effects to support warfighting missions. They also serve as a means to influence and drive Programs of Record (PoR) toward a common, more efficient state that promotes interoperability and security.

The Naval Intelligence, Surveillance, and Reconnaissance (ISR) Reference Architecture project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment and Intelligence Community Information Technology Environment and Space & Naval Warfare Systems Command-wide Enterprise Architecture policies. This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR PoR progress in conforming to a single Navy architecture. These efforts will help reduce Information Technology/ISR infrastructure complexity and variances, making it easier to manage, operate and defend our ISR capabilities, and help inform investment decisions across the Navy's ISR enterprise to support Assured Command and Control, Battlespace Awareness and Integrated Fires.

This effort encompasses the documentation and analysis of current ISR enterprise architectures to inform and guide requirements for target architecture development and performance requirements to support full use and incorporation of ISR capabilities to advance Navy operations afloat. The associated studies will produce both technical and non-technical implementation guidance across the Doctrine, Organization, Training, Material, Leadership, Personnel and Facilities spectrum.		1.482		0.689		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		90		A/PP		0604707N		2147		Intelligence, Surveillance, and Reconnaissance (ISR) Architecture		04						0.689		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		90		Project		0604707N		2356		Maritime Concept Generation & Development		04		Maritime Concept Generation and Development (MCGD) funding provides naval warfare subject matter expertise, experiment planning expertise, Modeling and Simulation (M&S) support, and analysis expertise to enable execution of the planned experiment efforts (and the individual experiment initiatives contained within) in the areas of Electromagnetic Maneuver Warfare (EMW), Mine Warfare, Naval Force Integration, Operational Level of War/Tactical Level of War Integration, and emerging Naval concepts.
Typical deliverables for each experimental effort include:
- Experiment control plan
- Data Collection and Analysis Plan (DCAP)
- Experiment Analysis Summary Reference Document
- Experiment Engineering Plan
- Final Experiment Report (with Doctrine, Organization, Training, Materiel, Leadership, and Personnel (DOTMLP) recommendations)
- New/refined doctrine/Tactics, Techniques and Procedures (TTP) 

The Maritime Concept Generation and Concept Development project funds four main efforts:
(1) Provides critical concept development and experimentation manpower and warfighting subject matter expertise aligned with the Concept Generation/Concept Development (CG/CD) program. The priorities for the CG/CD program are to develop concept/concept of operations and explore near/far-term technological and non-technological solutions to war fighting gaps across all naval warfare areas. The associated experimentation efforts include planning, systems engineering and integration, modeling and simulation support, event execution,
data collection, analysis, and assessment for a wide-range of experimentation efforts including the examination of prototypes, tactical development and evaluation, support for Science and Technology (S&T) innovation, and program of record system development; venues such as workshops, seminars, war games, limited objective experiments, limited technical experiments, and live at-sea events are used to execute these experimentation efforts.
(2) Provides naval warfare subject matter expertise, experiment planning expertise, and analysis expertise to plan, execute, and assess experimentation for the fleets and warfighting development centers (WDC) at the operational and tactical levels. This includes a focus on WDC integration role, maritime command and control (C2), advanced cross-domain warfighting, and maritime operations centers (MOCS)/operational level of war (OLW) lines of operations. Seeks to solve fleet-identified warfighting gaps (referenced within the Integrated Prioritized Capability Lists (IPCL), Urgent Operational Needs Statements (UONS), Fleet Commander's Guidance, etc.). The experimentation and prototyping efforts support the "last tactical mile" of many Navy S&T programs by supporting those programs where the technology is mature enough, but requires evaluation on or by a "fleet asset" - ships, airplanes, submarines, and sailors.
(3) Provides modeling and simulation (M&S) support to Navy experimentation efforts. M&S is used to stimulate decision making during seminar-style and system war gaming experiments and provides the simulated operational environment and capabilities with high-fidelity models such as the Joint Semi-Automated Force (JSAF) program. Additionally, where applicable, the Navy Simulation System (NSS) "Monte Carlo" model is also used to give high confidence solutions and outcomes to complex warfighting problems.
(4) Provides for focused, solution-driven tactics development and evaluation through experimentation. This effort is focused on developing near-term doctrine solutions to address specific fleet-identified tactical issues.

Maritime Concept Generation and Concept Development products include:
- Concepts (signed by the CNO that influence future funding and technological development)
- Enabling concepts
- Concepts of operations (CONOPS)
- Final experimentation reports (including findings, insights, and recommendations and DOTMLPF change recommendations and plans for action)
- Experiment Analysis Summary Reference Documents
- New/revised doctrinal and Tactics/Techniques/Procedures publications
- White papers (think pieces) intended to generate further discussion within Navy leadership
Specific products are listed in the Accomplishments/Plans section of this exhibit.		27.209		6.206		7.230		5.263				5.263		8.662		9.179		9.407		9.595

		90		A/PP		0604707N		2356		Maritime Concept Generation and Development		04						6.206		7.230		5.263		0.000		5.263								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		91		PE		0604786N				(U)Offensive Anti-Surface Warfare Weapon Dev		04		Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.

The OASuW program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allows the U.S. Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

Budget Item Justification: OASuW-1
Funding supports the delivery of an EOC of OASuW-1 LRASM weapon system, including the transition of the LRASM demonstration design into a fielded air-launched weapon system, using an accelerated acquisition approach, with streamlined governance. The program is leveraging DoDI 5000.02i Model 4 to structure the acquisition strategy, which includes a highly integrated and concurrent transition design, integration, and developmental / operational test program to meet the EOC schedule required by the UONS. To manage the accelerated timeline and resulting concurrency, the program uses a structured Knowledge Point review process that support decisions regarding significant program events such as transition from design to integration phase and contract awards. These reviews also provide senior DoD leadership the opportunity to provide focused support and active management of technical and acquisition risk and are chaired by the Service Acquisition Executive, ASN(RDA). The knowledge points are similar to acquisition milestone reviews, but occur more frequently and are tailored to program-specific milestone events. Of note, the OASuW Increment I knowledge points are defined differently than GAO defines the same term and are tailored to program-specific milestone events. The program met statutory requirements associated with Milestone B at Knowledge Point 3. In addition to the Knowledge Point reviews, Executive Steering Board reviews, chaired by the MDA, are held at least monthly. Supporting these reviews, the associated engineering approach is designed to mitigate resulting risk by implementing a rolling-wave engineering progression based on the NAVAIR Systems Engineering Technical Review (SETR) process to enable detailed planning and decisions as the system matures. This process includes capstone SETR events that are tailored reviews using standard design review criteria.  The Technology Maturation efforts in FY 2015 through FY 2017 culminated in a system level Critical Design Review (CDR) level review at SETR 4.0. SETR 3.0 in 4QFY 2015 provided a CDR-level review to support the Knowledge Point 3 decision to initiate the Integration and Test phase for the All Up Round components.  SETR 5.0 held in 1QFY 2017 to support Knowledge Point 4 obtained MDA to enter into production.  Subsequent to baseline OASuW Increment 1, the LRASM capability improvements program which was initiated in FY 2019 includes continued reviews and test events to achieve incorporation of those improvements in future production units.

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		996.273		163.843		139.261		65.419				65.419		40.438		24.642		0.000		0.000

		91		Project		0604786N		3337		Offensive Anti-Surface Warfare (OASuW) Weapon		04		Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.		996.273		163.843		119.261		65.419				65.419		40.438		24.642		0.000		0.000

		91		A/PP		0604786N		3337		OASuW Development Program		04						163.843		119.261		65.419		0.000		65.419								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		91		Project		0604786N		9999		Congressional Adds		04		Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.

Budget Item Justification: Operational Test (OT) requirements for additional capabilities
Funding in this project unit is for OASuW Increment I / LRASM capability improvements OT requirements.		0.000		0.000		20.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		91		CA		0604786N		9999		Operational Test Requirements for Additional Capabilities		04						0.000		20.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		92		PE		0303354N				ASW Systems Development - MIP		04		The mission of Airborne ASW Intelligence (AAI) (CNO Project K-0416) is to provide advanced Anti-Submarine Warfare (ASW) capabilities through rapid development of new technology and prototype mechanisms for the collection of ASW related intelligence. This includes full spectrum intelligence collections and cataloging of current targets of interest. The program develops and swiftly deploys disruptive innovation to counter emerging threats in order to maintain the United States' current undersea warfare superiority. AAI employs the capability to quickly reconstruct and analyze passive and active measurements of submarine vulnerabilities providing actionable intelligence to fleet commanders. The AAI data collection program provides full spectrum intelligence data essential for the design and development of advanced sensors, weapon systems, environmental models, and tactical decision aids. AAI collection systems are installed and employed on uniquely configured aircraft, specially configured ground support facilities, ships, and other assets as required for the collection, processing, exfiltration, and dissemination of undersea intelligence. AAI includes recording systems, advanced detection and tracking systems, specially designed sensors, advanced processing systems and techniques, and specially derived tactics.

Furious Krypton is a Line of Sight (LOS) and Over the Horizon (OTH) data link utilizing a Naval Research Laboratory (NRL) communications payload onboard the Broad Area Maritime Surveillance-Demonstrator (BAMS-D) and Triton platform.  The demonstration will show utilization of the payload to collect and retransmit sonobuoy data to both LOS and OTH receivers. 

This is a Military Intelligence Program (MIP).

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.		45.653		8.278		8.889		9.991				9.991		9.158		9.341		10.728		10.943

		92		Project		0303354N		0490		Airborne Acoustic Intelligence (AAI)		04		The mission of Airborne ASW Intelligence (AAI)(CNO Project K-0416) is to provide advanced Anti-Submarine Warfare (ASW) capabilities through rapid development of new technology and prototype mechanisms for the collection of ASW related intelligence. This includes full spectrum intelligence collections and cataloging of current targets of interest. The program develops and swiftly deploys disruptive innovation to counter emerging threats in order to maintain the United States' current undersea warfare superiority. AAI employs the capability to quickly reconstruct and analyze passive and active measurements of submarine vulnerabilities providing actionable intelligence to fleet commanders. The AAI data collection program provides full spectrum intelligence data essential for the design and development of advanced sensors, weapon systems, environmental models, and tactical decision aids. AAI collection systems are installed and employed on uniquely configured aircraft, specially configured ground support facilities, ships, and other assets as required for the collection, processing, exfiltration, and dissemination of undersea intelligence. AAI includes recording systems, advanced detection and tracking systems, specially designed sensors, advanced processing systems and techniques, and specially derived tactics.

Furious Krypton is a Line of Sight (LOS) and Over the Horizon (OTH) data link utilizing a Naval Research Laboratory (NRL) communications payload onboard the Broad Area Maritime Surveillance-Demonstrator (BAMS-D) and Triton platform.  The demonstration will show utilization of the payload to collect and retransmit sonobuoy data to both LOS and OTH receivers. 

This is a Military Intelligence Program (MIP).		45.653		8.278		8.889		9.991				9.991		9.158		9.341		10.728		10.943

		92		A/PP		0303354N		0490		Active Measurement Validation		04						0.138		0.143		0.146		0.000		0.146								

		92		A/PP		0303354N		0490		Data Collection and Analysis		04						1.035		1.044		1.098		0.000		1.098								

		92		A/PP		0303354N		0490		Furious Krypton		04						0.000		0.000		0.979		0.000		0.979								

		92		A/PP		0303354N		0490		Navy Underwater Active Multiple Ping (NUAMP) Product Development		04						5.554		5.103		5.144		0.000		5.144								

		92		A/PP		0303354N		0490		Passive Extended Range Sonobuoy System (PERSS) Product Development		04						0.000		1.200		1.225		0.000		1.225								

		92		A/PP		0303354N		0490		Systems Engineering / Aircraft Mods Active Acoustic Program		04						1.551		1.399		1.399		0.000		1.399								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		93		PE		0304240M				(U)Advanced Tactical Unmanned Aircraft System		04		This program element provides for development and capability requirements for Advanced Tactical Unmanned Aerial Vehicles in support of expeditionary efforts  Projects are Joint Military Intelligence Programs.  

Project 3135 - This project provides technical concept maturation and experimentation for the Marine Air Ground Task Force (MAGTF) Unmanned Aircraft System (UAS) Expeditionary (MUX) with Vertical/Short Take-Off and Vertical Landing (V/STOVL) capability. MUX is determined to be a critical capability for current and future USMC expeditionary operations. These MUX efforts will include development of system architectures and rapid prototyping of critical system components to inform a future MUX program of record. Resulting work products will mitigate technical risks through analysis, modeling and simulation matched with refined CONOPS development, Analysis of Alternative development, prototype development, and testing at the component-level and will leverage real-time data used on deployed USMC MQ-9. Threshold capabilities will include, Airborne Early Warning, Intelligence Surveillance Reconnaissance, Electronic Warfare and Communications Control. Objective capabilities will include strike, airborne escort, and cargo resupply. Provides USMC with MUX operational capability in FY26.  

Project 3427 - This project provides for experimentation and support of the CQ-24A Cargo UAS (commonly referred to as KMAX). CQ-24A will be used for experimentation to specifically inform the unmanned cargo resupply requirements of future programs of record, to include MUX and other unmanned air programs. Experimentation includes payloads/sensor integration, control station integration, Concept of Operations (CONOPS) and Tactics, Techniques, and Procedures (TTP) development. These experimentation efforts inform program capability documents, support other military exercises, and advance technologies needed for the future MUX Program Of Record.  Additionally, this program allows for government, industry teams, and other stakeholders to collaboratively develop key sensor technologies used to inform future VTOL aircraft. These efforts will include continued development of autonomous obstacle avoidance systems that have dual military-commercial use, such as natural disaster response and combatting wild fires, enabling cargo delivery in austere environments.

Cost estimate for Cost to Complete and Total Cost for both project units are being developed and will be promulgated in a future budget request.		0.000		5.200		17.561		21.157				21.157		26.649		24.510		61.725		62.959

		93		Project		0304240M		3135		USMC MUX Medium Altitude - Long Endurance (MALE) Group 5 UAV		04		Funding provides for the development of system architectures, Analysis of Alternatives, experimentation, key technology maturation, rapid prototyping, and concept refinement for the Marine Air Ground Task Force (MAGTF) Unmanned Aircraft System (UAS) Expeditionary (MUX) with Vertical/Short Take-Off and Vertical Landing (V/STOVL) capability. The MUX UAV supports Expeditionary Force 21 Operating Concepts and the 2017 Marine Aviation Plan (AvPlan) which require an advanced, multi-mission ship-based Group 5 UAS in support of Marine Expeditionary Force/Marine Expeditionary Brigade-sized MAGTF to address capability gaps. The future MUX UAV system will provide a weaponized, payload flexible, shipboard capable/expeditionary system that is runway independent for all weather, long range/persistence, operations from the sea in a contested environment. This next generation UAV capability will have far greater range, endurance, altitude, and payload capability than the current conventional Vertical Take Off and Landing (VTOL) technology can provide from air capable ships. The MUX system Initial Capabilities Document (ICD) was approved in Oct 2016. The Analysis of Alternatives (AOA) efforts commenced in FY18. Rapid prototyping strategies are also being pursued by the USMC to meet an early operational need date.

This effort will continue to refine program scope, phasing, and cost for development of the MUX capability. Funding in FY20 will also be used to reduce overall MUX program cost by leveraging other technology developmental programs, such as developmental communications/networking payloads capabilities, and USMC MQ-9 deployed services, allowing for continued technical maturation effort, rapid prototyping, and effective transition to a MUX POR.		0.000		4.978		12.708		21.157				21.157		26.649		24.510		61.725		62.959

		93		A/PP		0304240M		3135		MUX Studies, Analysis, Experimentation and Concept Refinement		04						3.650		10.068		18.482		0.000		18.482								

		93		A/PP		0304240M		3135		Technical and Engineering Services		04						1.328		2.640		2.675		0.000		2.675								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		93		Project		0304240M		3427		KMAX Experimentation and Support		04		Funding provides for experimentation for unmanned cargo operations and includes complementary Intelligence, Surveillance, and Reconnaissance (ISR), payloads, advanced sensors, autonomy; efforts to refine requirements and concept of operations (CONOPS); and support of future unmanned programs of record.      

The program's two Marine Corps CQ-24A were successfully utilized in Afghanistan to support urgent operational needs in that theater of operations. The two CQ-24A aircraft and ground control system require contractor services to operate. Utilization of existing CQ-24A systems is an efficient risk reduction method.		0.000		0.222		4.853		0.000				0.000		0.000		0.000		0.000		0.000

		93		A/PP		0304240M		3427		CQ-24A Cargo UAS Experimentation and Support Services		04						0.222		3.849		0.000		0.000		0.000								

		93		A/PP		0304240M		3427		Technical and Engineering Services		04						0.000		1.004		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		94		PE		0304240N				(U)Advanced Tactical Unmanned Aircraft System		04		The Navy has identified capability gaps in the Navy's Distributed Maritime Operations (DMO) concept that could be filled with a next generation, sea-based Medium Altitude Long Endurance (MALE) Unmanned Aerial Vehicle (UAV) operating from Surface Combatant Ships. This program element provides for the maturation, prototyping, and demonstration of advanced platform, payload, networking, and enabling technologies in advance of a future program of record. Technologies that require further maturation include advanced Vertical Take-off and Landing air vehicles, advanced data networks that support distributed unmanned operations, and other technologies that enable maritime over the horizon targeting and early warning at safe stand-off distances. These prototypes will be assessed for military utility through fleet experimentation events and large force exercises. Results will be combined with analytical studies to refine requirements for the next generation of maritime aviation Family of Systems (FOS) and will directly support capability gaps associated with the Future Surface Combatant (FSC).  This project is a Military Intelligence Program. 
 
This project provides for trade studies, analysis, and continued prototype development, testing, fleet experimentation, and concept refinement for next generation manned-unmanned aviation  technologies to meet Navy Fleet and Combatant Commander (COCOM) classified warfighter gaps in a DMO construct.  This project will also conduct requirements analysis and studies for allocation of requirements for manned/unmanned platforms needed for DMO and for operations on Future Surface Combatants (FSC). Candidate technologies are focused on developing new DMO platforms and the required sensors and communications relay payloads that are enabling technologies for DMO. Technologies currently being developed and assessed for military utility include Advanced Vertical Take-off airframes to include the Tern MALE UAV Advanced Technology Concept Demonstrator (ATCD), developed primarily by Defense Advanced Research Projects Agency (DARPA) and the Office of Naval Research (ONR).		0.000		0.000		9.300		0.000				0.000		0.000		0.000		0.000		0.000

		94		Project		0304240N		3429		TERN UAS		04		The goal of this program is to develop technologies to allow for their evaluation in the Distributed Maritime Operations (DMO) construct to support requirements refinement for aviation support to current and future surface combatants to include the Future Surface Combatant (FSC) program. This program will conduct studies and analysis of requirements to determine the most effective allocation of mission requirements to aviation platforms and between manned and unmanned platforms to enable future DMO and FSC operations.  Areas of analysis will include, but are not limited to, over-the horizon communications, targeting, distributed maneuvering, manned-unmanned platform mix, and optimized sensor payload configurations to satisfy DMO mission gaps. The program will demonstrate organic shipboard platforms capable of providing persistent 24/7 Intelligence, Surveillance, and Reconnaissance (ISR), targeting, early warning, and anti-surface strike capabilities at long radius orbits.  To achieve these goals, the program will investigate new concepts for aircraft launch and recovery, logistics, and maintenance in maritime operating conditions. This effort will assist in funding mission utility technical assessment of a Medium-Altitude, Long-Endurance Unmanned Aerial Vehicle (MALE UAV) technology demonstrators intended for surface combatants.  

This program will demonstrate an over the horizon communications ISR network to address joint service wireless high data rate communications, interoperability, and targeting gaps for Navy's DMO roadmap. The ISR communications network will provide cross-domain connectivity, including prototyping of systems such as the joint service Manned-Unmanned Distributed Lethality Airborne Network (MUDLAN), for Navy specific platforms. This payload provides information exchange between multi-domain platforms at very high data rates in a spectrum challenged environment without reliance on space-based capabilities and provides an alternate Precision Navigation and Timing (PNT) capability for operating in a GPS-denied environment. This effort includes fleet experimentation of the technology with manned-unmanned assets in a cross-domain, joint service DMO environment. 

This program funds continuing advancement and experimentation of the enabling sensor technologies required to operate in the DMO environment, such as demonstrating sense and avoid sensors and autonomy software in real world environments and advanced ice detection systems to avoid potential loss of aircraft when operating at extreme ranges. Additionally, the project will support prototype development and fleet experimentation of other mission payloads required for DMO gaps. Prototypes will be demonstrated in Fleet exercises to inform requirements for an aviation family of systems to support the FSC Program of Record and Fleet operations in a DMO construct.		0.000		0.000		9.300		0.000				0.000		0.000		0.000		0.000		0.000

		94		A/PP		0304240N		3429		MALE (TERN) UAV Technical Maturation and Experimentation		04						0.000		7.150		0.000		0.000		0.000								

		94		A/PP		0304240N		3429		Technical and Engineering Services		04						0.000		2.150		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		95		PE		0304270N				Electronic Warfare Development - MIP		04		This project supports systems development and collection of Specific Emitter Identification (SEI) information from National Technical Means (NTM) to track commercial ships over 200 gross registered tons world-wide.  Research and development will cover improvements and enhancements to Electronic Intelligence technology.  This will include improved/next generation SEI technology for miniaturization and automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.  Propagation in a multi-path signal environment will also be assessed.  All work on this project will be undertaken in pursuit of goals stated by the Office of Naval Intelligence and the National Security Agency in support of the Worldwide Ship Tracking Program.

This PE is a Military Intelligence Program (MIP).		4.968		0.527		0.466		0.609				0.609		0.561		0.579		0.584		0.596

		95		Project		0304270N		2260		Specific Emitter ID		04		This project supports systems development and collection of Specific Emitter Identification (SEI) information from National Technical Means (NTM) to track commercial ships over 200 gross registered tons world-wide.  Research and development will cover improvements and enhancements to Electronic Intelligence technology.  This will include improved/next generation SEI technology for miniaturization and automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.  Propagation in a multi-path signal environment will also be assessed.  All work on this project will be undertaken in pursuit of goals stated by the Office of Naval Intelligence and the National Security Agency in support of the Worldwide Ship Tracking Program.		4.968		0.527		0.466		0.609				0.609		0.561		0.579		0.584		0.596

		95		A/PP		0304270N		2260		SENSOR FUSION		04						0.145		0.130		0.167		0.000		0.167								

		95		A/PP		0304270N		2260		SYSTEM AUTOMATION		04						0.166		0.149		0.196		0.000		0.196								

		95		A/PP		0304270N		2260		TECHNOLOGY REFRESH & COMMUNICATION ENHANCEMENT		04						0.216		0.187		0.246		0.000		0.246								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		96		PE		0603208N				Training System Aircraft		05		This program element provides for design, development, integration and test of various pre-production platform improvements for Naval Undergraduate Flight Training Systems which include T-45, T-6, TH-57, T-44, Advanced Helicopter Training System, and Multi-Engine Advanced Trainer aircraft.  Continued development engineering for improvements in reliability, maintainability, safety and meeting Federal Aviation Administration (FAA) Next Generation Air Transportation System (NextGen) flight safety requirements are required to ensure maximum benefit is achieved to provide effective cost of ownership and availability of aircraft to meet Chief of Naval Air Training (CNATRA) student training requirements.  Specific efforts include: TH-57 Follow-On Training System; T-45, T-6, TH-57 and T-44 Training System Improvements, and T-45 and T-6 Physiological Episode (PE) mitigation analysis.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		47.043		16.343		12.798		15.514				15.514		4.287		5.995		5.959		3.526

		96		Project		0603208N		3367		Training Aircraft Updates		05		The TH-57 Follow-On Training System:

The TH-57 Training System consists of TH-57B aircraft, TH-57C aircraft, and associated family of ground based training devices.  The TH-57 Training System is experiencing obsolescence, diminishing manufacturing sources and material shortages, training capability gaps (as identified in the Capabilities based assessment Naval Aviation Undergraduate Flight Training), and increasingly expensive operating costs related to aging aircraft issues.  This research and development effort will investigate alternatives for replacing the TH-57 training system and develop and validate the acquisition strategy for future procurement of the capability to continue to provide the fleet replacement squadrons with qualified and capable rotary-wing naval aviators.  This effort includes, but is not limited to, market research, requirements development, evaluation of acquisition strategies, evaluation of proposals, and testing of prototypes.

Training System Improvements: 

Efforts will provide for studies and analysis, design, development, integration and test of pre-production platform improvements for Naval Undergraduate Flight Training Systems, which will conduct engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decisions.


T-45 and T-6 Physiological Episode (PE) Mitigation:

Efforts will provide for studies and development efforts to address mitigation of the T-45 and T-6 physiological episodes.		47.043		14.798		12.798		15.514				15.514		4.287		5.995		5.959		3.526

		96		A/PP		0603208N		3367		Naval Aviation Physiological Episode		05						3.363		6.100		6.155		0.000		6.155								

		96		A/PP		0603208N		3367		T45 Required Avionics Sustainment Program (RASP)		05						8.612		4.113		0.000		0.000		0.000								

		96		A/PP		0603208N		3367		T6 A/B Communication and Navigation System/Air Traffic Management (CNS/ATM)		05						0.556		0.000		0.000		0.000		0.000								

		96		A/PP		0603208N		3367		TH-57 Follow-On Training System		05						2.145		2.431		2.300		0.000		2.300								

		96		A/PP		0603208N		3367		Training System Improvements		05						0.122		0.154		7.059		0.000		7.059								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		96		Project		0603208N		9999		Congressional Adds		05		Congressional Add.

T-45 Physiological Episode (PE) mitigation studies and development efforts.		0.000		1.545		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		96		CA		0603208N		9999		T-45 and F/A-18 Physiological Episodes		05						1.545		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		97		PE		0604212N				Other Helicopter Development		05		This Program Element includes funding for the development support for improvements to current systems for CH/MH-53, MH-60 development, VH-3/VH-60, and new development of Attack and Utility Replacement Aircraft (AURA) capability.  The H-53 is the premier heavy lift helicopter for the Marine Corps and the only operational airborne mine sweeping platform for the Navy.  H-53 RDT&E efforts focus on trade studies and risk reduction measures to identify candidate survivability, safety, avionics, cargo handling, cockpit and other airframe specific improvements to extend the service life.  The VH-3/VH-60 is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. AURA is a Joint Department initiative to address vertical lift capability requirements and determine feasible and affordable solutions in support of the Joint Warfighter.		93.773		26.423		23.579		28.835				28.835		54.458		122.976		148.231		151.192

		97		Project		0604212N		1109		CH/MH-53		05		The H-53 helicopter is the premier heavy lift helicopter for the Marine Corps and the only operational airborne mine sweeping platform for the Navy.  H-53 efforts will continue to develop and qualify components, prior to production and approval decisions, in order to replace obsolete system components.  Emphasis will be placed on supportability improvement modifications that will sustain the H-53 aircraft until the transition of the H-53K is complete.  These efforts combined, will significantly improve the readiness of the H-53 fleet while reducing long term operational and supportability costs.  Survivability efforts to address improved situational awareness to pilots will include improved Digital Interoperability and improve Degraded Visual Environment Awareness.  Modeling and simulation will be used to the maximum practical extent throughout this effort.  Manned Flight Simulator will be utilized to develop, install and test interim modifications to existing H-53 legacy avionics, while maintaining the original basic system footprint and functionality. As a part of this effort, a complete Electro Magnetic Vulnerability assessment will be required for the affected and/or modified systems.		58.003		17.234		12.409		16.454				16.454		9.062		2.552		2.594		2.644

		97		A/PP		0604212N		1109		APR-39D(V)2		05						8.853		3.565		6.019		0.000		6.019								

		97		A/PP		0604212N		1109		H-53 Airframe		05						2.175		1.554		1.429		0.000		1.429								

		97		A/PP		0604212N		1109		H-53 Avionics		05						2.848		3.716		4.960		0.000		4.960								

		97		A/PP		0604212N		1109		H-53 Propulsion		05						0.442		0.450		0.413		0.000		0.413								

		97		A/PP		0604212N		1109		H-53 Survivability		05						1.296		1.472		2.013		0.000		2.013								

		97		A/PP		0604212N		1109		Project Management Support		05						1.620		1.652		1.620		0.000		1.620								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		97		Project		0604212N		2460		VH-3/VH-60		05		Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. This project currently funds the VH Executive Helicopter's Aircraft Life Management Program (ALMP).		35.770		1.301		1.310		0.000				0.000		0.000		0.000		0.000		0.000

		97		A/PP		0604212N		2460		VH Executive Helicopter Aircraft Life Management Program		05						1.301		1.310		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		97		Project		0604212N		3406		Attack and Utility Replacement Aircraft		05		Attack and Utility Replacement Aircraft (AURA) is a Joint Department initiative to address vertical lift capability requirements and determine feasible and affordable solutions in support of the Joint Warfighter.  The AURA Capability Set 3 (CS3) program, led by the Department of the Army, will develop and field a replacement for US Army and USMC aircraft with a more capable, maintainable, and reliable rotorcraft to meet the needs of the services. AURA will provide unmatched strategic, operational, and tactical agility to perform a multitude of missions currently unachievable by any conventionally configured rotorcraft.  AURA will be a force multiplier with superior performance, payload, survivability, agility, endurance, and reliability that enables warfighters to win in a complex world. AURA offers revolutionary operational opportunities over current Vertical Take Off Landing (VTOL) aircraft and will field by 2031.

The Marine Corps AURA requirements emphasize range and speed similar to the MV-22. AURA will increase the Marine Air Ground Task Force's (MAGTF) capacity of long-range fires. AURA will utilize DOTmLPF-P that will include all facets of a program with particular focus on life-cycle cost reductions through common processes, support equipment, logistic support and component commonality utilizing non-materiel solutions, such as maintenance strategies, training solutions, and infrastructure requirements. The air vehicle will include primary mechanical, electrical, pneumatic, and structural components such as drivetrain, generators, landing gear, pumps, controls, seats, etc. The mission subsystems will include all on- and off-board components with embedded control software for those components that provide all mission functionality, cockpit displays, cockpit hardware subsystem controllers, and interfaces. The architecture will include the fundamental organization of the complete system, the processing method/component(s), the system level software, the operating environment, and the on-aircraft infrastructure to facilitate integration of all subsystems and platform.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		0.000		7.888		9.860		12.381				12.381		45.396		120.424		145.637		148.548

		97		A/PP		0604212N		3406		Attack and Utility Replacement Aircraft		05						7.888		9.860		12.381		0.000		12.381								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		98		PE		0604214M				AV-8B Aircraft - Engine Dev		05		The program provides for AV-8B Design, Development, Integration, and Test of various platform improvements such as: Engine Life Management Program (ELMP), Escape Systems, Joint Mission Planning System (JMPS), and Block upgrades to various mission systems and software Operational Flight Programs (OFPs) to include JMPS integration, avionics and communications systems, navigation equipment, weapons carriage and countermeasures, studies and analyses of future capability expansion and unique flight testing, and the Obsolescence Replacement (OR)/Readiness Management Plan (RMP) including structural, hydraulic, electrical, environmental, and mechanical systems.  OR/RMP represents all engineering activities for development and design to support aircraft safety flight clearances, concept explorations, responses to evolving threats, and developments to support Program Objective Memorandum.  

The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activities under the consolidated effort of Block Developments: H6.2 and follow-on block upgrades, to include a H7.0 block upgrade that will be required to implement full Link 16 capability, provide weapon improvements and integrate AIM-9X and Joint Standoff Weapon (JSOW). An H6.2 update, included the Common Avionics Program, provided AV-8B a self-contained Global Positioning System navigation capability that is required to access preferred airspaces, and included a Litening OFP V3, and initial Link 16 Precise Participant Location and Identification capability, which provided interoperability, digital combat identification and increased situational awareness on the battlefield.  Link 16 is a Top 10 item in the Operational Advisory and Systems Safety Groups.  The H7.0 OFP will fully implement the Harrier Link 16 integration, which will provide information sharing capabilities and integration of an increased number of Link 16 J-series messages and the ability to act on shared target track information.  Connection to the Link 16 network is vital to the AV-8B's ability to operate within some Command and Control situations and Operational Plans, as designed today, as well as provide a tactical capability for the more effective and safe prosecution of both airborne and ground targets. Continued AV-8B combat relevance and ability to respond to evolving and emergent threats through end of service is critical to the Marine Air-Ground Task Force's ability to generate aviation combat power throughout the transition to F-35B. J-series, K-series, Tactical Targeting Network Technology, and other emerging datalink technology messages are required to support current and future mission threads. Linked performance on par with current tactical platforms as well as design to communicate with F-35 is required for the AV-8B to remain tactically relevant to transition. H7.0 will also include the integration and test of weapons and sensors such as, but not limited to, AIM-9X, JSOW and Litening OFP V4, and will integrate required Display Computer processing improvements to enable H7.0 functionality. Integration of these weapons is vital to the Harrier's continued combat relevance to the Marine Expeditionary Unit and Global Response Force Combatant Commanders particularly as obsolete AIM-9M inventory dwindles. 

Additionally, software integration and stores expansion testing will be required for systems to include a Helmet Mounted Cueing System (HMCS), Unique Weapons, survivability and Countermeasures, Advanced Precision Kill Weapons System (APKWS), AIM-9X, ALE-43, survivability upgrades, standoff weapons such as JSOW, Joint Air-to-Ground Missile (JAGM) and AIM-120 unique platform flight test which will be required to utilize updated AIM-120C variants on the AV-8B as well as test of emergent tactical requirements. AV-8B funding also supports peculiar flight test requirements to include weapons integration/carriage and avionics and software/firmware upgrades. Studies and analyses will be conducted on systems such as survivability systems, HMCS and Beyond Line of Sight (BLOS) to assess feasibility of integrating on the AV-8B. The ELMP is a comprehensive plan to increase and maintain safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and accessories.  The program will accomplish this mission by conducting Engineering Project Description investigations to develop engineering solutions that address emergent safety, obsolescence, foreign object debris detection and prevention, fatigue life and maintenance issues.  The OR/RMP is required to ensure the AV-8B air vehicle's sustained mission availability, and safe and reliable operational readiness until end of service.  Air vehicle sustainment requires component and system analyses, technical planning, identification, prioritization, and diagnosis of emergent  problems and the allocation of resources for the development, testing and flight clearance of engineering solutions in the areas of flight, crew safety, and escape systems and structural integrity, obsolescence, systems reliability and maintainability, inventory preservation, alternative mission development, or other emergent material or equipment conditions affecting AV-8B systems readiness.  Activities include research/analysis for system safety deficiency corrections, fuel system safety improvements, structural analyses, monitoring and integrity analysis, component compatibility, component and materials obsolescence analyses and mitigation development, explorations for aging equipment, reliability improvement analyses and design developments.		460.370		0.000		46.363		27.441				27.441		23.646		16.772		17.050		17.384

		98		Project		0604214M		0652		AV-8B		05		This program provides for AV-8B Design, Development, Integration and Test of the following improvements:  Engine Life Management Program (ELMP), Operational Flight Programs (OFPs) and Avionics/Weapons Integration, Escape System, and Readiness Management Plan (RMP). The ELMP is a comprehensive plan to increase safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and Gas Turbine Starter (GTS), as well as other critical engine components. The Program Office will accomplish this mission through the Component Improvement Program (CIP), which entails Engineering Project Description investigations to derive safety and reliability improvements to the engine and engine components. H6.2 provided Global Positioning System navigation capabilities, a Litening common OFP update and initial Link 16 capability to include use of the APX-123, initial Mode 5 capability, as well as software updates and cryptographic modernization. H7.0 OFP will integrate full Harrier Link 16 capability, provide software updates, integrate AIM-9X, a Litening Common OFP update, provide Advanced Precision Kill Weapons System (APKWS) integration improvements, Joint Standoff Weapon (JSOW) integration, and common avionics ADS-B (out), Mode 5, and Mode S Identification Friend or Foe capabilities as well as integrate required Radar Display Computer processing improvements to enable H7.0 functionality.  Other efforts include peculiar integration and flight test requirements such as AIM-120C flight test, as AIM-120A/B will become obsolete,  unique weapons, sensors, and countermeasures integration and stores expansion to include APKWS, Helmet Mounted Cueing System (HMCS), Beyond-Line-of-Sight (BLOS) communications, AIM-9X, ALE-43, standoff weapons such as JSOW, and unique flight test and study efforts of other avionics, sensors, or weapons systems , or emergent tactical requirements, as they arise. The program is working closely with the Common Avionics Program and the Allies (Spain and Italy) on all efforts. RMP represents all engineering activities for development, design and test to support aircraft safety, flight clearance and concept exploration for resolution of emergent safety, service life, escape systems, compatibility, obsolescence, and readiness issues as well as response to fleet urgent operational requirements.		460.370		0.000		46.363		27.441				27.441		23.646		16.772		17.050		17.384

		98		A/PP		0604214M		0652		Development of RMP Engineering Change Proposals		05						0.000		8.043		4.693		0.000		4.693								

		98		A/PP		0604214M		0652		F402-RR-408 Engine Safety and Reliability Enhancements		05						0.000		5.932		5.386		0.000		5.386								

		98		A/PP		0604214M		0652		Operational Flight Program (OFP) and Avionics Weapons Systems Development and Integration		05						0.000		32.388		17.362		0.000		17.362								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		99		PE		0604214N				AV-8B Aircraft - Engine Dev		05		The program provides for AV-8B Design, Development, Integration, and Test of various platform improvements such as: Engine Life Management Program (ELMP), Escape Systems, Joint Mission Planning System (JMPS), and Block upgrades to various mission systems and software Operational Flight Programs (OFPs) to include JMPS integration, avionics and communications systems, navigation equipment, weapons carriage and countermeasures, studies and analyses of future capability expansion and unique flight testing, and the Obsolescence Replacement (OR)/Readiness Management Plan (RMP) including structural, hydraulic, electrical, environmental, and mechanical systems.  OR/RMP represents all engineering activities for development and design to support aircraft safety flight clearances, concept explorations, responses to evolving threats, and developments to support Program Objective Memorandum.  The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activities under the consolidated effort of Block Developments: H6.2 and follow-on block upgrades, to include a H7.0 block upgrade that will be required to implement full Link 16 capability, provide weapon improvements and integrate AIM-9X and Joint Standoff Weapon (JSOW). An H6.2 update, included the Common Avionics Program, provided AV-8B a self-contained Global Positioning System navigation capability that is required to access preferred airspaces, and included a Litening OFP V3, and initial Link 16 Precise Participant Location and Identification capability, which provided interoperability, digital combat identification and increased situational awareness on the battlefield.  Link 16 is a Top 10 item in the Operational Advisory and Systems Safety Groups.  The H7.0 OFP will fully implement the Harrier Link 16 integration, which will provide information sharing capabilities and integration of an increased number of Link 16 J-series messages and the ability to act on shared target track information.  Connection to the Link 16 network is vital to the AV-8B's ability to operate within some Command and Control situations and Operational Plans, as designed today, as well as provide a tactical capability for the more effective and safe prosecution of both airborne and ground targets. Continued AV-8B combat relevance and ability to respond to evolving and emergent threats through end of service is critical to the Marine Air-Ground Task Force's ability to generate aviation combat power throughout the transition to F-35B. J-series, K-series, Tactical Targeting Network Technology, and other emerging datalink technology messages are required to support current and future mission threads. Linked performance on par with current tactical platforms as well as design to communicate with F-35 is required for the AV-8B to remain tactically relevant to transition. H7.0 will also include the integration and test of weapons and sensors such as, but not limited to, AIM-9X, JSOW and Litening OFP V4, and will integrate required Display Computer processing improvements to enable H7.0 functionality. Integration of these weapons is vital to the Harrier's continued combat relevance to the Marine Expeditionary Unit and Global Response Force Combatant Commanders particularly as obsolete AIM-9M inventory dwindles. Additionally, software integration and stores expansion testing will be required for systems to include a Helmet Mounted Cueing System (HMCS), Unique Weapons, survivability and Countermeasures, Advanced Precision Kill Weapons System (APKWS), AIM-9X, ALE-43, survivability upgrades, standoff weapons such as JSOW, Joint Air-to-Ground Missile (JAGM) and AIM-120 unique platform flight test which will be required to utilize updated AIM-120C variants on the AV-8B as well as test of emergent tactical requirements. AV-8B funding also supports peculiar flight test requirements to include weapons integration/carriage and avionics and software/firmware upgrades. Studies and analyses will be conducted on systems such as survivability systems, HMCS and Beyond Line of Sight (BLOS) to assess feasibility of integrating on the AV-8B. The ELMP is a comprehensive plan to increase and maintain safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and accessories.  PMA-257 will accomplish this mission by conducting Engineering Project Description investigations to develop engineering solutions that address emergent safety, obsolescence, foreign object debris detection and prevention, fatigue life and maintenance issues.  The OR/RMP is required to ensure the AV-8B air vehicle's sustained mission availability, and safe and reliable operational readiness until end of service.  Air vehicle sustainment requires component and system analyses, technical planning, identification, prioritization, and diagnosis of emergent  problems and the allocation of resources for the development, testing and flight clearance of engineering solutions in the areas of flight, crew safety, and escape systems and structural integrity, obsolescence, systems reliability and maintainability, inventory preservation, alternative mission development, or other emergent material or equipment conditions affecting AV-8B systems readiness.  Activities include research/analysis for system safety deficiency corrections, fuel system safety improvements, structural analyses, monitoring and integrity analysis, component compatibility, component and materials obsolescence analyses and mitigation development, explorations for aging equipment, reliability improvement analyses and design developments.		411.590		41.261		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		99		Project		0604214N		0652		AV-8B		05		This program provides for AV-8B Design, Development, Integration and Test of the following improvements:  Engine Life Management Program (ELMP), Operational Flight Programs (OFPs) and Avionics/Weapons Integration, Escape System, and Readiness Management Plan (RMP). The ELMP is a comprehensive plan to increase safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and Gas Turbine Starter (GTS), as well as other critical engine components. The Program Office will accomplish this mission through the Component Improvement Program (CIP), which entails Engineering Project Description investigations to derive safety and reliability improvements to the engine and engine components. H6.2 provided Global Positioning System navigation capabilities, a Litening common OFP update and initial Link 16 capability to include use of the APX-123, initial Mode 5 capability, as well as software updates and cryptographic modernization. H7.0 OFP will integrate full Harrier Link 16 capability, provide software updates, integrate AIM-9X, a Litening Common OFP update, provide Advanced Precision Kill Weapons System (APKWS) integration improvements, Joint Standoff Weapon (JSOW) integration, and common avionics ADS-B (out), Mode 5, and Mode S Identification Friend or Foe capabilities as well as integrate required Radar Display Computer processing improvements to enable H7.0 functionality.  Other efforts include peculiar integration and flight test requirements such as AIM-120C flight test, as AIM-120A/B will become obsolete,  unique weapons, sensors, and countermeasures integration and stores expansion to include APKWS, Helmet Mounted Cueing System (HMCS), Beyond-Line-of-Sight (BLOS) communications, AIM-9X, ALE-43, standoff weapons such as JSOW, and unique flight test and study efforts of other avionics, sensors, or weapons systems , or emergent tactical requirements, as they arise. The program is working closely with the Common Avionics Program and the Allies (Spain and Italy) on all efforts. RMP represents all engineering activities for development, design and test to support aircraft safety, flight clearance and concept exploration for resolution of emergent safety, service life, escape systems, compatibility, obsolescence, and readiness issues as well as response to fleet urgent operational requirements.		411.590		41.261		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		99		A/PP		0604214N		0652		Development of RMP Engineering Change Proposals		05						9.837		0.000		0.000		0.000		0.000								

		99		A/PP		0604214N		0652		F402-RR-408 Engine Safety and Reliability Enhancements		05						5.807		0.000		0.000		0.000		0.000								

		99		A/PP		0604214N		0652		Operational Flight Program (OFP) and Avionics Weapons Systems Development and Integration		05						25.617		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		100		PE		0604215N				Standards Development		05		This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales.  Such air combat electronics developments include communications and airborne networking, navigation and sensors, flight avionics, safety systems, and flight mission information systems for both forward fit and retrofit aircraft. These efforts continue to maintain federated systems while encouraging transition of procurements to support a modular system for enhanced performance and affordability.  Consideration is given up front to reduce acquisition costs through larger procurement quantities that satisfy multi-aircraft customer requirements and that reduce life cycle costs in the areas of reliability, maintainability, and training.  This project also provides a Navy-wide program to develop required calibration standards (hardware) in all major measurement technology areas in support of Navy Hull, Mechanical and Electrical (HM&E) systems as well as Navy Weapons systems, ground and air, throughout the Fleet.  It funds Navy lead-service responsibilities in the Department of Defense and Joint Services Metrology Research and Development program.  This project supports the military requirement to verify the performance of all test systems used to validate the operation of HM&E as well as Navy Weapon Systems with calibration standards traceable to the National Institute of Standards and Technology.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		17.099		2.711		3.771		3.642				3.642		4.160		4.275		4.361		4.449

		100		Project		0604215N		1857		Calibration Standards		05		Navy-wide program which addresses Metrology related RDT&E issues for navy weapon systems, shipboard platforms, Naval Air, and Fleet Ground Marines.  It supports development of calibration standards (equipment, procedures and technical data) required to resolve Metcal related safety, obsolescence, new and emerging technology support and cost reduction issues. It funds Navy unique and lead service responsibilities in DoD and Joint Services Metrology Research Programs to develop calibration solutions.  The line supports development of measurement requirements to verify performance of all test systems used to validate the operation of Navy Weapon Systems with calibration standards traceable to the National Institute of Standards and Technology to calibrate, sustain and ensure performance accuracy.

This program also provides benefits and efficiencies in a joint collaborative environment within the Tri-Services.  Projects are identified and defined so that they will meet the universal requirement.  Development efforts are integrated in order to achieve the common capabilities required at minimum cost.  This is also a regular and common business practice within the Navy Metrology Community where R&D efforts are communicated and integrated into the multiple testing and Monitoring Systems.  This is done in support of Program Managers, Sponsors, and Principle Executive officers. As a result, common requirements are established, duplication of efforts are eliminated, and best value, high quality Metcal products are produced for the Navy.		17.099		2.711		3.771		3.642				3.642		4.160		4.275		4.361		4.449

		100		A/PP		0604215N		1857		Calibration Standards		05						2.711		3.771		3.642		0.000		3.642								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		101		PE		0604216N				Multi-Mssn Helicopter Upgrade Dev		05		This Program Element includes funding for the development and improvement of MH-60R/S systems.  MH-60R/S Multi-Mission helicopters provide both carrier and own-ship defense, and greatly expand the capability of surface platforms through employment of onboard sensors and weapons systems.  The MH-60R/S fleet is nearly 600 aircraft strong and serves as the world's premier multi-mission helicopter force. The MH-60R provides warfighting effectiveness in the primary mission areas of Anti-Submarine Warfare, Electronic Warfare, and Surface Warfare, including Fast Attack Craft/Fast In-shore Attack Craft (FAC/FIAC) threat response.  Secondary MH-60R mission areas include search and rescue, vertical replenishment, naval surface fire support, logistics support, naval special warfare, strike warfare, personnel transport, and medical evacuation. The basic MH-60S conducts search and rescue, vertical replenishment, and logistics operations. Armed Helicopter and Airborne Mine Countermeasures (AMCM) have been added as primary mission areas for the MH-60S as block upgrades to the platform.  Armed Helicopter upgrades provide Surface Warfare and Maritime Interdiction Operations capabilities to address FAC/FIAC threat, as well as Special Warfare Support and Combat Search and Rescue.  AMCM provides the Littoral Combat Ship with the airborne portion of the Mine Countermeasures Mission Package. MH-60S secondary roles include torpedo and drone recovery, noncombatant evacuation operations, and SEAL team and Explosive Ordnance Disposal support.		1,577.792		5.313		16.611		19.196				19.196		21.244		21.415		21.988		21.987

		101		Project		0604216N		1707		MH-60 Development		05		The MH-60R/S program pursues upgrades and enhancements that pace the rapidly evolving threat and improve safety-of-flight for its pilots and aircrew.  These efforts include improvements to existing sensors, avionics, communications, and navigation systems to include Identification Friend or Foe (IFF), the Multi-spectral Targeting System (MTS), the MH-60R radar equipped with Automatic Radar Periscope Detection and Discrimination (ARPDD), integration of the Joint Air-to-Ground Missile (obsolescence follow-on for Hellfire), the Sensor Operator Console, and MH-60R data-fusion capability.  The program is also making incremental improvements to various airframe, flight safety, and mission-planning systems.  Very High Frequency Omni Ranging (VOR)/Instrument Landing System (ILS), on schedule be installed on MH-60R aircraft commencing in FY 2019, adds precision approach and airways-navigation capability to the MH-60R, and it greatly expands crews' ability to navigate in adverse weather.  MH-60R is the lead platform for integration of the Multifunctional Information Distribution System (MIDS) / Low Volume Terminal (LVT) Block Upgrade 2 (an FAA and NSA mandate).  MH-60R/S research and development initiatives include the evaluation and validation of the platform's cybersecurity posture.  The MH-60R/S program is pursuing capability studies on open hardware and software architectures, avionics, mission systems, and air-vehicle kinematic performance.  The program is also pursuing efforts in support of the MH-60 Mid-Life Upgrade.

FY 2020 budget request funds the following:
1. System Configuration 20 capability increases, including fuel management and safety, Advanced Offboard Electronic Warfare, and Multifunctional Information Distribution System Block Upgrade 2.  
2. Development of critical aircraft survivability equipment upgrades, including the platform design for the integration of Distributed Aperture Infrared Counter Measures (DAIRCM). DAIRCM substantially improves the survivability of MH-60 aircraft, significantly enhancing the defense of high value units and enabling operations in high threat scenarios. 
3. Development of Network Enabled Weapons capability, including the integration of J11 and J12.6 series messages within the MH-60 Link-16 architecture. These messages enable over-the-horizon targeting, enhance target sorting, and serve as a force multiplier in network enabled weapon engagements. 
4. Initial requirements and architecture development for the integration of Minotaur mission management software. Minotaur is designed to increase track accuracy and provide cuing and improved displays to decrease operator workload.
5. Diminishing Manufacturing Sources and Material Shortages (DMSMS) engineering, replacement part development, and qualification testing for known and forecasted Airborne Low Frequency Sonar (ALFS) obsolete parts.  These DMSMS solutions will provide considerations for cost reduction and improvement in reliability and performance. The obsolescence solutions will align with the Future Capabilities Roadmap to minimize duplication and align the Mid-Life Upgrade configuration changes with the needed solutions. 
6. Developmental activities including capability studies, interoperability studies, and open hardware and software architectures definition in support of MH-60 Mid-Life Upgrade.		1,577.792		5.313		16.611		19.196				19.196		21.244		21.415		21.988		21.987

		101		A/PP		0604216N		1707		Avionics H/W and S/W Development		05						2.286		9.010		16.339		0.000		16.339								

		101		A/PP		0604216N		1707		Engineering and Logistics		05						1.792		2.650		2.485		0.000		2.485								

		101		A/PP		0604216N		1707		Test and Evaluation		05						1.235		4.951		0.372		0.000		0.372								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		102		PE		0604218N				Air/Ocean Equipment Engineering		05		The Air/Ocean Equipment Engineering (AOEE) Program Element provides new capabilities to support naval combat forces.  This program engineers and developmentally tests organic and remote sensors, communication interfaces, and processing and display devices.  This equipment is engineered to measure, ingest, store, process, distribute and display conditions of the physical environment that are essential to the optimum employment and performance of naval warfare systems.  AOEE also engineers capabilities for shipboard and shore-based tactical systems.  A major area of focus for the AOEE program is to provide the engineering development of specialized equipment and measurement capabilities that are intended to monitor specific conditions of the physical environment in hostile and remote areas in response to fleet demand signals for increased sensing capability and capacity to support battlespace collections and prediction on short to intermediate time scales.  With such capabilities, the war fighters' situational awareness of the operational effects of the physical environment are made more certain.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next)program, the Remote Sensing Capability Development (RSCD) project and Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV).		64.609		5.583		15.582		0.000				0.000		0.000		0.000		0.000		0.000

		102		Project		0604218N		2343		Tactical METOC Applications		05		The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 

Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions.  This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum.  METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.		0.000		0.000		9.268		0.000				0.000		0.000		0.000		0.000		0.000

		102		A/PP		0604218N		2343		Naval Integrated Tactical Environmental System Next Generation (NITES-Next)		05						0.000		9.268		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		102		Project		0604218N		2345		Fleet METOC Equipment		05		This project provides for the engineering and manufacturing development of sensors, communication interfaces, processing and display meteorological and oceanographic (METOC) equipment.  This equipment is designed to provide future mission capabilities for war fighters to measure, ingest, store, process, distribute and display METOC parameters and derived products.
  
This project also exploits new government off-the-shelf/commercial off-the-shelf technologies, tactical sensors and web enablement for the Navy's computer-based tactical shipboard and shore capability used to predict and assess the operational effects of the physical environment on the performance of platforms, weapons and sensor systems.  This project includes development of warfare specific mission planning modules to support unmanned systems with integration of data from environmental and tactical sensor systems, model forecast information and Geospatial Information & Services Databases.  This project also supports development of autonomous environmental sensing systems for situational awareness and tactical decision aid/mission planner support, as well as iridium and advanced satellite communication integration in METOC sensor, vehicle control and mission planning systems that will be required to achieve Chief of Naval Operation objectives for information dominance and decision superiority.

Major emphasis areas include the Meteorological and Oceanographic Future Mission Capabilities (METOC FMC) project, Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) and the Environmental Satellite Receiver Processor (ESRP) program (comprised of AN/SMQ-11 (sea and shore configuration) and AN/FMQ-17 (shore configuration) systems).		64.609		0.755		0.672		0.000				0.000		0.000		0.000		0.000		0.000

		102		A/PP		0604218N		2345		Environmental Satellite Receiver Processor (ESRP)		05						0.310		0.314		0.000		0.000		0.000								

		102		A/PP		0604218N		2345		Littoral Battlespace Sensors - Unmanned Undersea Vehicle (LBS-UUV)		05						0.445		0.358		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		102		Project		0604218N		2363		Remote Sensing Capability Development		05		RSCD characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.		0.000		0.000		5.642		0.000				0.000		0.000		0.000		0.000		0.000

		102		A/PP		0604218N		2363		Remote Sensing Capability Development		05						0.000		5.642		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		102		Project		0604218N		9999		Congressional Adds		05		This Congressional Add provides funds to develop a system to support research and evaluation of Unmanned Maritime Systems and Sensors. The goal for this program is to develop and test long-term monitoring Gulf of Mexico water space using a variety of utilize unmanned maritime systems and to conduct an evaluation of readiness capabilities for new ocean prediction systems.		0.000		4.828		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		102		CA		0604218N		9999		Unmanned Systems in Maritime Environment		05						4.828		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		103		PE		0604221N				P-3 Modernization Program		05		Fatigue Life Management Program is required to manage P-3/EP-3 inventory fatigue life and includes ongoing structural analysis, analyzing emergent structural issues, conducting engineering studies, assessing Fleet impact, and applying new technologies such as Non-Destructive Inspection techniques.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		22.519		1.331		2.134		0.000				0.000		0.000		0.000		0.000		0.000

		103		Project		0604221N		3016		Fatigue Life Mgmt Program		05		Fatigue Life Management Program is required to manage P-3/EP-3 inventory fatigue life and includes ongoing structural analysis, analyzing emergent structural issues, conducting engineering studies, assessing Fleet impact, and applying new technologies such as Non-Destructive Inspection techniques.		22.519		1.331		2.134		0.000				0.000		0.000		0.000		0.000		0.000

		103		A/PP		0604221N		3016		P-3/EP-3 Fatigue Life Management		05						1.331		2.134		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		104		PE		0604230N				Warfare Support System		05		The Rapid Capabilities Development (RCD) project supports the Naval Special Warfare Branch to identify and assess available technologies that confront current and future irregular and expeditionary challenges.  The program's development efforts are focused on the enhancement/advancement of existing technologies to fill urgent and emergent capability gaps for Naval Special Warfare (NSW).  Program funding provides for the development, integration, testing, validation and combat demonstration of identified technologies and/or packages of technologies to meet: Overseas Contingency Operations (OCO) goals, service common and NSW program technology challenges, and technology obsolescence issues of developed capabilities.  The goal of the RCD project is to develop expeditionary/operational capabilities for NSW that enable its force to conduct cross-domain special reconnaissance, counterterrorism, direct action, irregular warfare, and foreign internal defense; and fulfill urgent/emergent needs within a 6-24 month timeframe.  

As part of the Naval Coastal Warfare Surveillance program, Identity Dominance System (IDS) supports the Joint Personnel Identity (JPI) program. Maritime Expeditionary Security Force (MESF) have a mobile security mission that requires methodologies, procedures, equipment and the communications capacity to identify individuals who represent a potential threat as a means to deter and eliminate individuals from conducting asymmetric/non-traditional attacks upon friendly forces, high value assets and coastal areas that Naval Coastal Warfare (NCW) is charged with protecting. The Visit, Board, Search and Seizure (VBSS) teams conducting Expanded Maritime Interception Operations also have a similar requirement to identify individuals. The development of a device to support identity functions is captured in the IDS Capability Development Document (CDD) and implemented in the IDS Capability Production Document (CPD). IDS units are used in the following environments: aboard ships, ashore at ports, the littorals, and extended inland field environments worldwide. IDS is employed in both maritime and very austere ashore environments, carried by individuals who are part of ship boarding parties and by dismounted patrols. These mission and environmental requirements demand the need for a portable, lightweight, ruggedized, and reliable system with intuitive and user friendly features. IDS biometric modalities may differ by mission profile, requiring the authoritative response to the On-Scene Commander/Boarding Officer on whether to detain or further investigate an individual of interest or engage in a more thorough search of boarded ships.

The Navy Expeditionary C4I project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium, and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, assured communications in denied environments along with agility and mobility. Funding is required for testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.

Combatant Craft Replacement will provide second generation Riverine Multi Mission Craft that will replace in-service Riverine Patrol Boats (RPBs) and Riverine Assault Boats (RABs). Combatant Craft replacements will: conduct inland waterway patrol and interdiction to preserve the rivers for friendly use as lines of communications; deny the use of rivers and waterways to waterborne and immediate shore sited hostile forces by barrier and interdiction operations;  and, with augmentation of ground and air forces, locate and destroy hostile forces within a riparian area. Specific mission and capabilities will be identified in an Initial Capabilities Document (ICD). RDT&E funding will fund feasibility studies and procurement of mock-ups and prototype craft to demonstrate capabilities prior to production craft procurement.		82.111		19.004		9.729		8.601				8.601		8.148		7.640		7.380		7.528

		104		Project		0604230N		3326		NSW Rapid Capabilities Development for CIEC		05		The Rapid Capabilities Development (RCD) project supports the Naval Special Warfare Branch to identify and assess available technologies that confront current and future irregular and expeditionary challenges.  The program's development efforts are focused on the enhancement/advancement of existing technologies to fill urgent and emergent capability gaps for Naval Special Warfare (NSW).  Program funding provides for the development, integration, testing, validation and combat demonstration of identified technologies and/or packages of technologies to meet: Contingency Operations goals, service common and NSW program technology challenges, and technology obsolescence issues of developed capabilities.  

The goal of the RCD project is to develop expeditionary/operational capabilities for NSW that enable its force to conduct cross-domain special reconnaissance, counterterrorism, direct action, irregular warfare, and foreign internal defense; and fulfill urgent/emergent needs within a 6-24 month timeframe.  

In addition to supporting NSW the program also provides support for irregular warfare and expeditionary related urgent/emergent technology requirements as outlined in Joint Urgent Operational Needs (JUON), Navy Urgent Operational Needs (UON), and/or support rapid insertion into a Department of Navy (DoN) Program of Record (PoR) or other acquisition programs.		26.073		13.156		6.004		6.747				6.747		6.152		5.890		5.655		5.768

		104		A/PP		0604230N		3326		Navy Irregular Warfare		05						13.156		6.004		6.747		0.000		6.747								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		104		Project		0604230N		4011		Naval Coastal Warfare Surv and C4I Sys		05		The Navy Expeditionary project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, cloud-based architecture, assured communications in denied environments along with agility and mobility. Funding also supports testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs. 

The future of large scale communications assets such as Navy Enterprise Tactical Command and Control (NETC2) (V) 1 and 2, Expeditionary Mine Countermeasures (ExMCM), Assured Command and Control (AC2), will be converging to a Common Expeditionary and Shore Baseline (CESB) culminating in a single RMF Authority to Operate (ATO). Next generation air, surface and subsurface surveillance systems, as well as enhanced C4I capabilities, are required to meet operational objectives. Future technologies are being evaluated as enabling capabilities to expand situational awareness, providing additional tactical decision aids to the local area commander. Future C4I research and development efforts will be identified within NECC strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to increase agility, mobility and network security posture. Additional efforts will be driven by greater DoD initiatives, such as Joint Information Environment (JIE) Inc II, in order to maintain interoperability and drive down DoN enterprise costs. Funding has been realigned out of PE 0604230N Project 0411, into PE 0604280N as part of RDTEN PE Consolidation starting in FY20.



Identity Dominance System (IDS) supports the Navy's Visit, Board, Search and Seizure (VBSS) teams conducting Expanded Maritime Interception Operations (MIO) with a biometric capability. IDS provides the Navy with a means to collect and process identity information in the conduct of maritime and expeditionary operations. There are three key aspects of this capability: 1) Enable forces to rapidly identify unknown individuals encountered in the conduct of operations. 2) Verify an unknown individual's claimed identity. 3) Enable forces to update, manage, and share identity information on friendly, neutral, and enemy individuals in support of identity operations (IdOps). To support IdOps and achieve identity dominance for expeditionary and naval forces, the future biometrics collection and processing equipment needs to be smaller, lighter, and more efficient with respect to computing power and speed when compared against the current system. The equipment needs to take advantage of enhanced communications capabilities, be able to store the appropriate amount of data to collect biometric samples, match the samples against an internal database and reach near real time operations with connectivity to the DoD biometrics database. In addition to Navy VBSS MIO, IDS also supports the Expeditionary Exploitation Unit One (EXU-1) expeditionary missions. IDS must continue to mature and adapt to the changing threat environment and emerging requirements to support these missions.		48.275		3.748		3.043		0.771				0.771		0.792		0.808		0.821		0.838

		104		A/PP		0604230N		4011		Identity Dominance System		05						1.247		0.748		0.771		0.000		0.771								

		104		A/PP		0604230N		4011		NECC C4ISR Modernization		05						2.501		2.295		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		104		Project		0604230N		9C86		Combatant Craft Replacement		05		Navy Expeditionary Combat patrol boat, Fleet Expeditionary Security combatant craft, Underwater Construction Team (UCT) and Explosive Ordnance Disposal (EOD) replacements will provide second generation Multi Mission Craft that will replace in-service Force Protection Large, Force Protection Small, Riverine Patrol Boats (RPBs), Riverine Assault Boats (RABs), Underwater Construction and EOD craft. Boat and craft replacements will: conduct Maritime Security Operations across the full spectrum of naval, joint, and combined operations enabling access and freedom of action throughout the sea-to-shore and inland operating environments as well as conduct maritime Mine Countermeasures (MCM), counter Improvised Explosive Devices (IEDs), Weapons of Mass Destruction (WMD), and all other types of weaponry, for protection of naval and joint assets required for sea control and power projection.  Specific mission and capabilities will be identified in an Initial Capabilities Document (ICD), Analysis of Alternatives (AoA), Capabilities Production Document (CPD) and required milestone documentation. RDT&E funding will fund procurement and material solution studies, advanced technology development and studies, design development and test and evaluation.		7.763		2.100		0.682		1.083				1.083		1.204		0.942		0.904		0.922

		104		A/PP		0604230N		9C86		Combatant Craft Replacement		05						2.100		0.682		1.083		0.000		1.083								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		105		PE		0604231N				Tactical Command System		05		The Tactical Command System upgrades the Navy's Command, Control, Communications, Computer and Intelligence (C4I) systems and processes C4I information for all warfare mission areas including planning, direction and reconstruction of missions for peacetime, wartime and times of crises.

(Proj 0486) Tactical Support Center: The Tactical Mobile program provides agile evolutionary systems and equipment upgrades to support the Maritime Patrol and Reconnaissance Force Commanders with the capability to plan, direct and control the tactical operations of Maritime Patrol and Reconnaissance Aircraft and other assigned units within their respective area of responsibility. Looking ahead, TacMobile provides critical mission planning and reach-back capabilities between the Maritime Patrol and Reconnaissance Aircraft, primarily the P-8A/Poseidon, and MQ-4C/Triton, and the Maritime Intelligence Surveillance and Reconnaissance Enterprise. These operations include littoral, open ocean, and over land long-dwell surveillance, anti-surface warfare, over-the-horizon targeting, counter-drug operations, power projection, antisubmarine warfare, mining, search and rescue, indications and warning, realtime full motion video collection and streaming/dissemination, and special operations. The missions are supported by Tactical Operations Centers, Mobile Tactical Operations Centers, and Fly Away Kits.

(Proj 2343,2345,2363) Tactical METOC Applications; Fleet METOC Equipment, and Remote Sensing Capability Development: The Air/Ocean Equipment Engineering (AOEE) projects provide new capabilities to support naval combat forces.  This program engineers and developmentally tests organic and remote sensors, communication interfaces, and processing and display devices.  This equipment is engineered to measure, ingest, store, process, distribute and display conditions of the physical environment that are essential to the optimum employment and performance of naval warfare systems.  AOEE also engineers capabilities for shipboard and shore-based tactical systems.  A major area of focus for the AOEE program is to provide the engineering development of specialized equipment and measurement capabilities that are intended to monitor specific conditions of the physical environment in hostile and remote areas in response to fleet demand signals for increased sensing capability and capacity to support battlespace collections and prediction on short to intermediate time scales.  With such capabilities, the war fighters' situational awareness of the operational effects of the physical environment are made more certain.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) project (2343), Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) project (2345), and the Remote Sensing Capability Development (RSCD) project (2363).

(Proj 3032) Naval Tactical Command Support System (NTCSS): The NTCSS is a multi-function program designed to provide standard tactical support information systems to various afloat and associated shore-based fleet activities.  The mission is to provide the Navy and Marine Corps with an integrated, scalable system that supports the management of logistical information, personnel, material and funds required to maintain and operate ships, submarines, and aircraft.

(Proj 3050) Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. 

(Proj 3260) The Naval Operational Business Logistics Enterprise (NOBLE): family of programs will provide direct support to warfighter readiness with maintenance, supply, and personnel administration capabilities using an open architecture framework that incorporates business process re-engineering (BPR) allowing for the consolidation of over 23 standalone application systems.  These capabilities include enhanced situational awareness, planning, execution, personnel administration, and management of maintenance and supply logistics and business functions to ships/submarines, aviation squadrons, shore operational sites, and expeditionary units with a total user base exceeding 150,000.   NOBLE will meet current and emerging demands for cyber, Financial Improvement and Audit Readiness (FIAR), Navy logistics and maritime maintenance mission requirements, and eliminate over 700 application/database servers.  NOBLE will deploy to Navy Enterprise Data Centers (NEDC) ashore, the Consolidated Afloat Networks and Enterprise Services (CANES) afloat, and Department of the Navy (DON) commercial cloud computing environments. 

(Proj 3323) Maritime Tactical Command and Control (MTC2): is a next generation Command and Control (C2) software program that will deliver Battle Management Aids (BMA) and Maritime Planning Tools (MPT) to dynamically plan, direct, monitor, and assess maritime operations in support of Joint, Multi-Service, and Coalition Force planning.  MTC2 will leverage a System of Services (SoServ) to deliver capabilities improving decision speed and dynamic synchronization of forces.  BMAs / MPTs are small, capability-focused deliveries that can be rapidly developed, tested, and fielded.  MTC2 will engage with the Office of the Chief of Naval Operations (OPNAV)-led and Fleet supported Requirements Governance Board (RGB) to define and prioritize the BMAs and MPTs that MTC2 will deliver and align to the Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture Consolidated Afloat Network Enterprise Service (CANES), Agile Core Services (ACS)) for fielding to all echelons of command (Afloat and Ashore) within the Navy.  The program's objective is to provide a suite of maritime applications (BMAs / MPTs) that enable planning, execution, monitoring, and assessment in support of operational and tactical level of war requirements.  MTC2 will field BMAs / MPTs designed to provide automated and structured support for tactical and operational planning, decision-making, and execution.  MTC2 will incorporate distributed data transfer capability for enhanced operational data exchange between command and control systems, combat systems, logistics, and intelligence systems for timely threat identification, location, and status alongside blue force data.  MTC2 is the Navy's only solution to fulfill a portion of the Joint Global Force Management - Data Initiative (GFM-DI) Allocation requirements.  GFM-DI is the Department-wide enterprise solution that enables visibility/accessibility/sharing of data applicable to the entire Department of Defense (DoD) force structure.

(Proj 3324) Navy Air Operations Command and Control (NAOC2): NAOC2 integrates and tests Air Force program of record systems that provide an integrated and scalable planning system for standardized, secure, and automated decision support for Air Force, Joint, and Allied commanders worldwide. These programs provide automated air operations planning, execution management and intelligence capabilities at the Force level to include fleet commanders, numbered fleet commanders, Commander Carrier Strike Groups, Commander Expeditionary Strike Groups, Commander Landing Forces, and Joint Task Force Commanders. NAOC2 includes Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS). C2AOS-C2IS is comprised of multiple projects incorporated into three Capability Packages and will deploy to a Service Oriented Architecture (SOA) enterprise environment that aligns with the Joint C2 Reference Architecture (JC2RA) such as Consolidated Afloat Networks and Enterprise Services (CANES). C2AOS-C2IS is not natively compatible with Navy Information Technology (IT) infrastructure, such as CANES, and requires a significant level of system integration. Continuation of Navy integration and test efforts will significantly enhance the ability of the Joint Force Air Component Commander and Combined Air Operations Center personnel to plan daily air operations including strike, airlift, offensive/defensive air, missile defense, and refueling missions in support of combat operations. Developmental Testing of the C2AOS-C2IS program will be continued for new technology insertion into Navy infrastructure network and hardware in support of Naval Air C2 and Net Enabled Weapons system integration. C2AOS-C2IS addresses the requirement of war fighter distributed planning and execution processes along with significantly improving Joint interoperability. TBMCS continues a hardware transition to CANES. Currently, TBMCS is the key system that is used to conduct real world air planning in the Joint and Navy environments. C2AOS-C2IS will replace TBMCS while bringing more flexibility to the war fighter. 

(Proj 9123) FORCEnet: The mission of this effort is to deliver Information Dominance by (a) accelerating the transformation to a Distributed, Networked force; (b) achieve interoperability based on Architectures and Standards; and (c) Experiment with, evaluate and employ the enabling technologies.  Effort is a non-acquisition program that is the operational instantiation of FORCEnet. The end-state is a distributed network of weapons, sensors, Command and Control (C2), platforms and warriors.		546.263		37.609		54.300		77.232				77.232		73.081		53.427		47.032		47.987

		105		Project		0604231N		0486		Tactical Support Center		05		TacMobile brings Enterprise Command, Control, Communications, Computers and Intelligence, Surveillance and Reconnaissance (C4ISR) to the Maritime Patrol and Reconnaissance Force (MPRF) community.

TacMobile is a long-running, multi-year acquisition program which provides Command, Control, Communications, Computers, and Intelligence (C4I) for Navy's Maritime Patrol and Reconnaissance Force (MPRF).  From within Tactical Operations Centers (TOC) at well-supported airfields, TacMobile provides theater Anti-Submarine Warfare (ASW) and Intelligence Surveillance Reconnaissance (ISR) commanders a common tactical picture while providing pre-flight and post-flight support to manned and unmanned MPRF aircraft.  From within Mobile Tactical Operations Centers (MTOC), TacMobile supports manned MPRF aircraft at the tactical edge of operations. TacMobile Fly-Away Kits (FAK) support manned MPRF aircraft in short-duration expeditionary settings.

Services provided include analysis and correlation of diverse sensor information; data management support; command decision aids; rapid data communication; mission planning, evaluation and reach-back dissemination of surveillance data and threat alerts to operational users ashore and afloat, and to the Maritime Intelligence Surveillance and Reconnaissance Environment.

TOCs provide Command, Control, Communications, Computers and Intelligence (C4I) capability, air-ground, satellite and point-to-point communications systems; sensor analysis capabilities; avionics and weapons system interfaces and facilities equipment. MTOCs are scalable, mobile versions for operations from remote forward operating airfields. FAKs provide additional agility for expeditionary short-term duration aircraft detachments. This program assures that existing TOCs and MTOCs are interoperable to fulfill their operational requirements. TOC/MTOC will continue to provide the ground Command and Control missions, reach-back and C4I interfaces for the MPRF Family of Systems (FOS) aircraft and systems evolution including P-8A Multi-mission Maritime Aircraft (MMA) baseline and Increment 2, and the development of future C4I support capabilities for the P-8A Poseidon Increment 3, Advanced Airborne Sensor (AAS), and the MQ-4C TRITON Unmanned Aerial System.

The TacMobile program follows an Evolutionary Acquisition approach for adding capabilities that maintain and support MPRF weapons systems. Current requirements for TacMobile are to adapt to a smaller, lightweight, scalable Network-centric Services Oriented Architecture (SOA) configuration. Additional TacMobile requirements are to simplify and streamline the Pre-Flight Insertion Data (PID) process for mission aircraft, and to satisfy the need for sensor data sharing between aircraft and the Maritime Intelligence Surveillance and Reconnaissance Enterprise.

FY20: Funding supports core TacMobile systems engineering, development and testing of Increment 3, and Technical Refresh to Increment 2.1, to maintain interoperability with P-8A Poseidon and the MQ-4C Triton. Specifically this development is aligned to support P-8A Inc 3 Block 2 Integrated Testing beginning in FY20, increase modularity, establish additional security enclaves and reduce footprint to offset the size/weight/power/cooling (SWaP-C) of additional required aircraft interfaces developed to support P-8A Increment 3, Advanced Airborne Sensor (AAS) and emerging Maritime Patrol and Reconnaissance Aircraft operations. Network-centric Services Oriented Architecture (SOA) and airborne C4I integration efforts continue to ensure interoperability with emerging MPRF Aircraft and Sensors, streamline Pre-Flight Insertion Data (PID), facilitate the MPRF ISR and ASW data Processing - Exploitation - Dissemination (PED) process, and reduce TacMobile footprint, enhancing mobility capabilities.		134.630		4.780		4.645		6.092				6.092		5.991		5.722		5.837		5.952

		105		A/PP		0604231N		0486		TacMobile Increment 2.1		05						1.296		0.991		0.953		0.000		0.953								

		105		A/PP		0604231N		0486		TacMobile Increment 3.0		05						3.484		3.654		5.139		0.000		5.139								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		2343		Tactical METOC Applications		05		The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 

Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions.  This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum.  METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.

Fiscal Year (FY) 2020 request provides for NITES-Next to conduct an Fleet Capability Release (FCR)-3 Field Technical Review (FTR) and seek to obtain an FCR-3 Fielding Decision (FD) to deliver the mobile variant and Electromagnetic (EM) Prediction capabilities. The program will also conduct an FCR-4 Build Technical Review (BTR) and seek to obtain an FCR-4 Build Decision (BD) from the Milestone Decision Authority (MDA).  NITES-Next will begin initial software development of the FCR-4 capability, pending Requirements Governance Board (RGB) approval.  The program will begin planning for the FCR-5 development and contracting activities (including initiating the update of all required documentation, Requirements Development Package (RDP), Cost Analysis Requirements Document (CARD), Program Life Cycle Cost Estimate (PLCCE) and Acquisition Program Baseline (APB).  NITES-Next will plan for and conduct System Integration Test's (SITs) and Developmental Test& Evaluation (DT&E) for FCR-3.  The program will update its Risk Management Framework (RMF) Authority to Operate (ATO) for FCR-3 software.		0.000		0.000		0.000		12.198				12.198		12.052		12.644		13.913		14.196

		105		A/PP		0604231N		2343		Naval Integrated Tactical Environmental System Next Generation (NITES-Next)		05						0.000		0.000		12.198		0.000		12.198								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		2345		Fleet METOC Equipment		05		This project provides for the engineering and manufacturing development of sensors, communication interfaces, processing and display meteorological and oceanographic (METOC) equipment.  This equipment is designed to provide future mission capabilities for war fighters to measure, ingest, store, process, distribute and display METOC parameters and derived products.
  
This project also exploits new government off-the-shelf/commercial off-the-shelf technologies, tactical sensors and web enablement for the Navy's computer-based tactical shipboard and shore capability used to predict and assess the operational effects of the physical environment on the performance of platforms, weapons and sensor systems.  This project includes development of warfare specific mission planning modules to support unmanned systems with integration of data from environmental and tactical sensor systems, model forecast information and Geospatial Information & Services Databases.  This project also supports development of autonomous environmental sensing systems for situational awareness and tactical decision aid/mission planner support, as well as iridium and advanced satellite communication integration in METOC sensor, vehicle control and mission planning systems that will be required to achieve Chief of Naval Operation objectives for information dominance and decision superiority.

Major emphasis areas include the Meteorological and Oceanographic Future Mission Capabilities (METOC FMC) project, Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) and the Environmental Satellite Receiver Processor (ESRP) program (comprised of AN/SMQ-11 (sea and shore configuration) and AN/FMQ-17 (shore configuration) systems).

Fiscal Year (FY) 20 request provides for the Littoral Battlespace Sensors - Gliders (LBS-G) and Littoral Battlespace Sensors - Autonomous Undersea Vehicles (LBS-AUV) engineering design studies.  Develop system upgrades via Engineering Change Proposals (ECP's) and correct any identified software and/or hardware deficiencies.  Continue investigating next generation propulsion technologies such as Hybrid Thruster, battery chemistry, thermal engines, and universal buoyancy engines for potential system upgrades.  Also, investigating battery technology, bio-fouling solutions, afterbody solutions, and open architecture approaches.		0.000		0.000		0.000		0.220				0.220		0.620		0.577		0.487		0.496

		105		A/PP		0604231N		2345		Environmental Satellite Receiver Processor (ESRP)		05						0.000		0.000		0.148		0.000		0.148								

		105		A/PP		0604231N		2345		Littoral Battlespace Sensors - Unmanned Undersea Vehicle (LBS-UUV)		05						0.000		0.000		0.072		0.000		0.072								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		2363		Remote Sensing Capability Development		05		RSCD characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Fiscal Year (FY) 2020 request provides for continued target data collection, enhancements on algorithms and continue to integrate algorithms for access over the network.  Funding will also support a doubling of the requirements per resource sponsor direction.  This requirements increase will cause the program to double the engineering team which will oversee the Test and Evaluation as well as the Validation and Verification of new and existing capabilities.  Funds will also be used to begin to establish a cloud based computing environment and data repository.

FY 2020 funds will also develop and deliver algorithms in support of the RSCD project and will support Fleet Anti-Submarine Warfare (ASW) and Mine Warfare (MIW) missions.		0.000		0.000		0.000		5.651				5.651		7.448		4.862		4.740		4.838

		105		A/PP		0604231N		2363		Remote Sensing Capability Development		05						0.000		0.000		5.651		0.000		5.651								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		3032		NTCSS (Naval Tactical Command Spt Sys)		05		The Naval Tactical Command Support System (NTCSS) is a multi-function program designed to provide standard tactical support information systems to various afloat and associated shore-based fleet activities. The mission is to provide the Navy and Marine Corps with an integrated, scalable system that supports the management of logistical information, personnel, material, and funds required to maintain and operate ships, submarines, and aircraft.

Funding provides for the design, development, and testing of NTCSS Open Architecture (OA) development efforts to include: Global Individual Component Repair List (G-ICRL); Beyond Capability of Maintenance Interdiction (BCM-I); Operational Supply (O-Supply), which includes Table of Allowance & Personal Gear Issue (TOA/PGI) and Total Material Visibility & Requisition Management (TMV/RM).

Funding also supports the transition of the current client-server architecture to a service-oriented architecture (SOA) and web-based services (NTCSS OA).  This will align with the initiative to bring Navy systems into a common computing environment afloat, interface with Navy Enterprise Resource Planning (ERP) ashore, and provide a more flexible system platform with greater responsiveness to security, information assurance, functional, and system requirements and with greater speed to capability.		97.905		4.455		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		105		A/PP		0604231N		3032		NTCSS (Naval Tactical Command Spt Sys)		05						4.455		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		3050		Deployable JT Command and Control		05		Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. Note that DJC2 is not a follow-on or replacement system for the Joint Global Command and Control Systems (GCCS-J); rather, DJC2 employs a GCCS in its suite of applications, ensuring interoperability with the worldwide-installed base of GCCS-J. 

FY20 funding supports development of efforts for systems engineering, integration, and DJC2 Test Bed. Focus areas include development efforts of emerging cyber security technologies.		0.000		0.000		0.000		3.159				3.159		3.225		3.299		3.363		3.431

		105		A/PP		0604231N		3050		DJC2 RDT&E Test Bed		05						0.000		0.000		1.741		0.000		1.741								

		105		A/PP		0604231N		3050		Systems Engineering & Integration		05						0.000		0.000		1.418		0.000		1.418								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		3260		Naval Operations Business Logistics Enterprise (NOBLE)		05		This project develops and improves the Navy's tactical support information systems.  It includes Naval Operational Supply System (NOSS), Naval Aviation Maintenance System (NAMS), Naval Operational Maintenance Enterprise (NOME), and Naval Administration and Personnel System (NAPS).  
                                                                        
NOSS will provide enterprise-wide automation of supply, inventory, and financial functions to the Naval supply system.  NOSS incorporates commercial best practices (e.g., Amazon, Wal-Mart, UPS, FedEx, etc.); NOSS will aggregate and analyze logistics data using business intelligence technologies, provide for total asset visibility, optimize business processes at the tactical echelon (field-level) and enterprise support activities, accelerate the ordering/re-ordering process, and permit monitoring of shipments. NOSS will maintain compliance with statutory, regulatory, and policy mandates of Financial Improvement Audit Requirements (FIAR). NOSS will aggregate and analyze operational data in a Business Intelligence (BI) framework to enable historical and predictive common operating pictures for logistics and readiness performance and requirements. FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NAMS will provide an enterprise-wide aviation maintenance support capability that services all levels of aviation maintenance (organizational, intermediate, and depot) for over 2,100 Navy and Marine Corps aircraft. NAMS will identify and assign aviation artisans, and track all levels of aviation maintenance to completion. Aircraft availability and mission-capable rates will increase with the elimination of current inefficiencies; there will be a reduction in total ownership costs. FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NOME will provide standardized operational business processes for afloat maritime maintenance activities to all naval ships. NOME will provide end-to-end component tracking, reduce administration time by identifying and assigning artisans to repair shipboard equipment, support moving major repair work ashore, and enable exploitation of embedded sensors in weapon systems that will trigger repair action notification.  FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NAPS will provide Navy-wide personnel and administration data sharing across shipboard and shore-based information systems.  This will eliminate redundant personnel data entry, reduce total ownership costs, and standardize the way personnel and administration data are shared across the Navy. NAPS provides for the efficient use of maintenance personnel with better job/task and personnel skill matching.		0.000		12.656		34.491		38.366				38.366		32.249		14.276		6.346		6.480

		105		A/PP		0604231N		3260		Naval Aviation Maintenance System (NAMS)		05						4.150		7.359		11.090		0.000		11.090								

		105		A/PP		0604231N		3260		Naval Operational Maintenance Enterprise (NOME)		05						0.000		9.560		9.840		0.000		9.840								

		105		A/PP		0604231N		3260		Naval Operational Supply System (NOSS)		05						8.506		17.572		17.436		0.000		17.436								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		3323		Maritime Tactical Command & Control (MTC2)		05		Maritime Tactical Command and Control (MTC2) is a next generation Command and Control (C2) software program that will deliver Battle Management Aids (BMA) and Maritime Planning Tools (MPT) to dynamically plan, direct, monitor, and assess maritime operations in support of Joint, Multi-Service, and Coalition Force planning. MTC2 will leverage a System of Services (SoServ) to deliver capabilities improving decision speed and dynamic synchronization of forces. BMAs / MPTs are small, capability-focused deliveries that can be rapidly developed, tested, and fielded. MTC2 will leverage Science and Technology (S&T) investments and will engage with the Navy Requirements Governance Board (RGB) to define and prioritize the BMAs and MPTs that MTC2 will deliver and align to the Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture (Consolidated Afloat Network Enterprise Service (CANES), Agile Core Services (ACS)) for fielding to all echelons of command (Afloat and Ashore) within the Navy. The program's objective is to provide a suite of maritime applications (BMAs / MPTs) that enable planning, execution, monitoring, and assessment in support of operational and tactical level of war requirements. MTC2 will field BMAs / MPTs designed to provide automated and structured support for tactical and operational planning, decision-making, and execution. As a software-only program that leverages enterprise infrastructure, MTC2 will provide new and improved capabilities to include an Operational Planning Tool (OPT), an improved browser enabled map visualization that will enable the warfighter to associate tracks to relevant data, past and predicted movements, ingest Meteorology and Oceanography information, and operational overlays. MTC2's updated architecture will enable future composable C2 capabilities to respond with a more rapid pace in changes in threats and technology. MTC2 is the Navy's solution to Global Force Management - Data Initiative (GFM-DI) which is Department of Defense (DoD) -wide enterprise solution that enables visibility/accessibility/sharing of data applicable to the entire DoD force structure. MTC2 will incorporate distributed data transfer capability for enhanced operational data exchange between command and control systems, combat systems, logistics, and intelligence systems for timely threat identification, location, and status alongside blue force data. 

FY 2020 funding will provide development, integration and testing, certification to include Risk Management Framework (RMF), and fielding of additional capabilities (BMAs / MPTs) and support the Navy's allocation requirement to the DoD Joint GFM effort on the MTC2 Secure Internet Protocol Router Network (SIPRNET) Development Environment. OPT will provide capability for a Carrier Strike Group (CSG) and be extended to include Maritime Operations Center (MOC) scheduling, to create cohesive operations plans/schedules. The Navy Wave BMA will provide collaborative service that allows users to see other distributed planners' edits in real-time, and works in disconnected, intermittent, and limited (DIL) environments. The MTC2 SIPRNET Development Environment will be available to fleet users to enable rapid, real-time feedback on improvements to BMAs / MPTs. MTC2 project prototype baseline comprised of OPT, Navy Wave BMAs / MPTs will be demonstrated at Trident Warrior (TW) 20. In FY 2020, MTC2 will begin to field OPT and Navy Wave capabilities to a Aircraft Carrier, Fixed Wing, Nuclear Powered (CVN) to achieve Initial Operational Capability (IOC) and will field GFM capability to meet the Navy's allocation requirement to support DoD Joint GFM.		59.856		12.885		11.951		8.659				8.659		8.761		9.035		9.275		9.461

		105		A/PP		0604231N		3323		Maritime Tactical Command and Control (MTC2)		05						12.885		11.951		8.659		0.000		8.659								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		3324		Navy Air Operations Command and Control (NAOC2)		05		Navy Air Operations Command and Control (NAOC2): NAOC2 integrates and tests Air Force program of record systems that provide an integrated and scalable planning system for standardized, secure, and automated decision support for Air Force, Joint, and Allied commanders worldwide. These programs provide automated air operations planning, execution management and intelligence capabilities at the Force level to include fleet commanders, numbered fleet commanders, Commander Carrier Strike Groups, Commander Expeditionary Strike Groups, Commander Landing Forces, and Joint Task Force Commanders. NAOC2 includes Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS). C2AOS-C2IS is comprised of multiple projects incorporated into three Capability Packages (CPs) and will deploy to a Service Oriented Architecture (SOA) enterprise environment that aligns with the Joint C2 Reference Architecture (JC2RA) such as Consolidated Afloat Networks and Enterprise Services (CANES). C2AOS-C2IS is not natively compatible with Navy Information Technology (IT) infrastructure, such as CANES, and requires a significant level of system integration. Continuation of Navy integration and test efforts will significantly enhance the ability of the Joint Force Air Component Commander and Combined Air Operations Center personnel to plan daily air operations including strike, airlift, offensive/defensive air, missile defense, and refueling missions in support of combat operations. Developmental Testing of the C2AOS-C2IS program will be continued for new technology insertion into Navy infrastructure network and hardware in support of Naval Air C2 and Net Enabled Weapons system integration. C2AOS-C2IS addresses the requirement of war fighter distributed planning and execution processes along with significantly improving Joint interoperability. TBMCS continues a hardware transition to CANES. Currently, TBMCS is the key system that is used to conduct real world air planning in the Joint and Navy environments. C2AOS-C2IS will replace TBMCS while bringing more flexibility to the war fighter. In FY 2020, the program will continue Navy CANES integration/testing for Air Force developed C2AOS-C2IS CPs and Command and Control Software Baseline (C2SB), and support Navy operational test agency execution during multi-service test events.		14.044		0.831		1.004		0.708				0.708		0.514		0.744		0.759		0.774

		105		A/PP		0604231N		3324		Command and Control Air and Space Operations Suite - Command and Control Information Services (C2AOS-C2IS) Integration and Testing		05						0.831		1.004		0.708		0.000		0.708								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		105		Project		0604231N		9123		FORCEnet		05		FORCEnet is the Navy and Marine Corps initiative to deliver Information Warfare (IW) and achieve Department of the Navy (DoN)/Department of Defense (DoD) Transformation, Joint/Allied/Coalition Interoperability, implementing Maritime Domain Awareness (MDA), and Net-Centric Operations/Warfare (NCO/W). Chief of Naval Operations (CNO) IW effort focuses prioritization and organizational responsibility for IW, cyber, intelligence and sensors resulting in increased scope of systems, platforms and mission areas. FORCEnet is a foundation of Sea Power 21, Naval Power 21, which is the Naval Operating Concept (NOC) for Joint Operations, and the DoN's Naval Transformation Roadmap.
 
Funding supports IW Portfolio Health Assessments (PHAs) of Navy mission areas and identifies gaps in IW capabilities in the context of assessed mission areas. Funds support vignettes, technical baselines, architecture products, and briefings developed to support sponsor decision making processes.		239.828		2.002		2.209		2.179				2.179		2.221		2.268		2.312		2.359

		105		A/PP		0604231N		9123		FORCEnet		05						2.002		2.209		2.179		0.000		2.179								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		106		PE		0604234N				Advanced Hawkeye		05		The E-2D Advanced Hawkeye (AHE) program develops, demonstrates, tests, and procures the replacement of the AN/APS-145 radar system and other aircraft system components including Cooperative Engagement Capability Pre-Planned Product Improvement and Dual Transmit Satellite Communications that improve the E-2 weapon system to maintain open ocean mission capability while providing the United States Navy with an effective littoral surveillance, battle management, Naval Integrated Fire Control (NIFC) and Theater Air and Missile Defense (TAMD) capability. Key radar technologies are Space-Time Adaptive Processing, Electronically Scanning Array, solid state transmitter, high dynamic range digital receivers and Identification Friend or Foe (IFF)/radar aperture integration. The resultant detection system provides a substantially improved overland performance by correcting current sensor shortfalls and enhancing all current required mission areas, while simultaneously contributing to the emerging TAMD mission requirements. Mode 5 is an upgrade to the existing IFF System providing the warfighter positive, secure and reliable identification of friendly aircraft, surface and sub-surface platforms. Mode 5 replaces the National Security Administration de-certified Mode 4 IFF capability, which is no longer effective or suitable for modern military operations.  Mode 5 will support the Joint Initial Operational Capability (IOC) as defined by the Joint Requirements Oversight Council.

The Navy declared IOC for the E-2D in October 2014 with the first operational deployment in FY15.  The System Development and Demonstration contract completed in FY15 as the program transitions into the production, deployment, and sustainment phase.  Throughout the development of the E-2D, the threat has continued to evolve increasing in both capability and capacity.  The E-2D Research, Development, Test and Evaluation budget after IOC reflects the Navy's further investment into the E-2D to ensure that carrier based command and control continues to pace the FY2020 and beyond threat in support of Navy and Joint operations around the world.

The program will be aligning the capability development in areas where there are interwoven technologies that leverage each other to provide the most efficient and cost effective means of delivering these capabilities to the warfighters.  The program will deliver these capabilities to the Fleet users on approximately a 24 month release cycle as part of combined Delta System/Software Configuration (DSSC) builds.  The baseline IOC configuration is named DSSC build 1 (DSSC-1).  The DSSC build schedule is outlined along with the capabilities that are planned to comprise each DSSC build.  If a capability is delayed or accelerated it will move between DSSC builds which will be reflected in updates to this budget. 
 
DSSC-2 Fleet released in August FY16.  DSSC-2 incorporates several technologies developed under the System Development and Demonstration phase which include Dual Transmit Satellite Communications and an IFF technology refresh in preparation for Mode 5 and Mode S.

DSSC-2.1 incorporates IFF Mode 5 capability early release to operational squadrons ahead of formal DSSC-3 release.

DSSC-3 is planned for operational test and Fleet release in FY19. DSSC-3 is comprised of the following capabilities:
E-2D Accelerated Mid-Term Interoperability Improvement Program, NIFC Increment 2 and Automatic Identification System, Embedded National Tactical Receiver. 
DSSC-3AR is planned for operational test and Fleet release in FY19. DSSC-3AR is comprised of all capabilities listed in DSSC-3 plus Aerial Refueling. 

DSSC-3.1 is planned for Developmental Test (DT)Assist and Fleet release in FY20.  DSSC-3.1 is comprised of the following capabilities: Crypto Modernization/Frequency Remapping (CM/FR), Hybrid-Beyond Line of Sight(H-BLOS)SIPRChat, and E-2D Navigation Warfare.

DSSC-4 is planned for operational test in FY21 and Fleet release in FY22.  DSSC-4 provides critical capabilities needed to pace the 2020 threat and enabling components of NIFC increment 3.  DSSC-4 is comprised of the following capabilities: E-2D Multifunctional Information Distribution System/Joint Tactical Radio System, Tactical Targeting Networking Technology, Secret Internet Protocol Router Chat, Data Fusion (phase 1), Sensor Netting, and DSSC-4 Counter Electronic Attack.

DSSC-5 is planned for operational test and Fleet release in FY24.  DSSC-5 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following: Sensor Netting, Stores Performance Assessment Requested Quality, Data Fusion (Phase 2), E-2D AN/ALQ-217 Electronic Support Measures  and DSSC-5 Counter Electronic Attack.

DSSC-6 is planned for operational test and Fleet release in FY26. DSSC-6 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following: Theater Combat ID, Survivability and DSSC-6 Counter Electronic Attack.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		4,942.431		283.497		210.565		232.752				232.752		258.869		355.168		421.001		397.643

		106		Project		0604234N		3051		E-2D Adv Hawkeye		05		The E-2D Advanced Hawkeye (AHE) program develops, demonstrates, tests, and procures the replacement of the AN/APS-145 radar system and other aircraft system components including Cooperative Engagement Capability Pre-Planned Product Improvement and Dual Transmit Satellite Communications that improve the E-2 weapon system to maintain open ocean mission capability while providing the United States Navy with an effective littoral surveillance, battle management, Naval Integrated Fire Control (NIFC) and Theater Air and Missile Defense (TAMD) capability. Key radar technologies are Space-Time Adaptive Processing, Electronically Scanning Array, solid state transmitter, high dynamic range digital receivers and Identification Friend or Foe (IFF)/radar aperture integration. The resultant detection system provides a substantially improved overland performance by correcting current sensor shortfalls and enhancing all current required mission areas, while simultaneously contributing to the emerging TAMD mission requirements. Mode 5 is an upgrade to the existing IFF System providing the warfighter positive, secure and reliable identification of friendly aircraft, surface and sub-surface platforms. Mode 5 replaces the National Security Administration de-certified Mode 4 IFF capability, which is no longer effective or suitable for modern military operations.  Mode 5 will support the Joint Initial Operational (IOC) as defined by the Joint Requirements Oversight Council.

The Navy declared IOC for the E-2D in October 2014 with the first operational deployment in FY15.  The System Development and Demonstration contract completed in FY15 as the program transitions into the production, deployment, and sustainment phase. Throughout the development of the E-2D, the threat has continued to evolve increasing in both capability and capacity.  The E-2D Research, Development, Test and Evaluation budget after IOC reflects the Navy's further investment into the E-2D to ensure that carrier based command and control continues to pace the 2020 and beyond threat in support of Navy and Joint operations around the world.

The program will be aligning the capability development in areas where there are interwoven technologies that leverage each other to provide the most efficient and cost effective means of delivering these capabilities to the warfighters.   The program will deliver these capabilities to the Fleet users on an approximately 24 month release cycle as part of combined Delta System/Software Configuration (DSSC) builds.  The baseline IOC configuration is named DSSC build 1 (DSSC-1).  The DSSC build schedule is outlined below along with the capabilities that are planned to comprise each DSSC build.  If a capability is delayed or accelerated it will move between DSSC builds which will be reflected in updates to this budget. 
 
DSSC-2 Fleet released in August FY16.  DSSC-2 incorporates several technologies developed under the System Development and Demonstration phase which include Dual Transmit Satellite Communications and an IFF technology refresh in preparation for Mode 5 and Mode S.

DSSC-2.1 incorporates IFF Mode 5 capability early release to operational squadrons ahead of formal DSSC-3 release.

DSSC-3 is planned for operational test and Fleet release in FY19.  DSSC-3 is comprised of the following capabilities:

1. The E-2D Accelerated Mid-Term Interoperability Improvement Program (AMIIP) will address the most severe Cooperative Engagement Capability and data link related interoperability issues. This capability will significantly improve the quality of the tactical surveillance picture across all participants, reduce the possibility of track mis-identification and mitigate Blue on Blue engagements. AMIIP provides stable sensor fusion foundation to support sensor/weapon coordination requirements.

2. NIFC enhancements will incorporate weapon system software improvements to implement capabilities and performance improvements needed to meet NIFC increment 2 requirements.  These capabilities come from software development in both the E-2D Classified and NIFC Enhancement and Testing lines.

DSSC-3AR is planned for operational test and Fleet release in FY19. DSSC-3AR is comprised of all capabilities listed in DSSC-3 plus Aerial Refueling (AR).

1. An AR capability will allow the E-2D AHE to receive fuel from various organic and non-organic tanker aircraft. It provides Expanded Battle Space Surveillance and Targeting through significantly enhanced persistence and increased flexibility (range & endurance). AR will better enable the E-2D AHE to fully support current Carrier Strike Group /Joint 24/7 Theater Operations by providing more versatile stationing and/or forward basing options. Previous domestic E-2 concept demonstration effort successfully established the feasibility of tanking behind the F/A-18E/F and KC-130 aircraft under E-2 Squadrons, PE 0204152N.

DSSC-3.1 is planned for Developmental Test (DT)Assist and Fleet release in FY20.  DSSC-3.1 is comprised of the following capabilities:

1. Crypto Modernization/Frequency Remapping: The E-2D Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS) with concurrent Multi-netting will be integrated into the E-2D.  This effort includes replacing the Multifunctional Information Distribution System-Low Volume Terminal (MIDS LVT) radio with MIDS/JTRS that has incorporated Link-16 concurrent Multi-netting (CMN-4) and replacing the JTIDS High Power Amplifier Group with a Link-16 High Power Amplifier which will address Crypto Modernization and Frequency Remapping.

2. Hybrid-Beyond Line of Sight(H-BLOS)SIPRChat will provide a Secret Internet Protocol Router Network (SIPRNet)Chat capability via INMARSAT.

3. E-2D Navigation Warfare (NAVWAR) prevents loss of Global Positioning System (GPS) by using a Controlled Reception Pattern Antenna (CRPA) and antenna electronics (AE) unit which will function to provide GPS access in an Electronic Attack (EA) environment. NAVWAR significantly reduces the likelihood of loss of critical GPS Position, Navigation and Timing functionality that is fundamental to E-2D battlespace awareness and its contributions to multiple link networks. 

DSSC-4 is planned for operational test in FY21 and Fleet release in FY22.  DSSC-4 provides critical capabilities needed to pace the 2020 threat and enabling components of NIFC increment 3.  DSSC-4 is comprised of the following capabilities:

1. The E-2D Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS)Tactical Targeting Networking Technology (TTNT) integrates Advanced Tactical Data Link functionality into the E-2D. This effort includes replacing the MIDS LVT radio with MIDS/JTRS that has incorporated Link-16 Concurrent Multi-Netting and TTNT. MIDS/JTRS TTNT is a key enabler for E-2D sensor netting capability in support of the NIFC mission.

2. The fully integrated E-2D Secret Internet Protocol Router Chat capability will support integration of current collaboration tools including tactical "chat" (text) communications, real-time tasking, and Air Tasking Order distribution. Recent real world operations have demonstrated a migration of Command and Control communications from voice to Internet protocol based networks. 

3. E-2D Data Fusion Phase 1 provides a fusion engine to blend all on-board sensor derived track data (e.g. Electronic Surveillance) with already blended radar, Identify Friend or Foe and Cooperative Engagement Capability track files, enhancing situational awareness and tactical decision making.  Successful E-2D NIFC engagements depend on a clear/unambiguous tactical picture and the shortest possible decision pipeline.

4. The E-2D DSSC-4 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.

5. E-2D Sensor Netting provides fusion of data from off-board sources via a high bandwidth network that will allow E-2D to support the second spiral of performance improvement for NIFC capability.  Additional details are classified.

DSSC-5 is planned for operational test in FY23 and Fleet release in FY24.  DSSC-5 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following capabilities:

1. E-2D Sensor Netting provides fusion of data from off-board sources via a high bandwidth network that will allow E-2D to support the second spiral of performance improvement for NIFC capability.  Additional details are classified. 

2. E-2D Stores Performance Assessment Requested Quality (SPARQ) establishes real-time requirements for E-2D sensor contribution to system of system NIFC solutions. SPARQ expands and optimizes operational employment envelopes, improving Air Wing ability to take advantage of System of System capabilities of NIFC, reducing kill chain timelines.  

3. E-2D Data Fusion Phase 2 provides a fusion engine to blend all off-board tactical data (e.g. Satellite Receiver System data, Fighter to Fighter backlink data) with already fused on-board tracks from the E-2D Data Fusion Phase 1 effort. Completing the Data Fusion of all track sources available to E-2D greatly enhances situational awareness and tactical decision making. Integrating Link-16 Network Participation Group 20 messages improves interoperability between E-2D and participating US Navy fighters, including 5th generation aircraft. This enhances the combat effectiveness of the E-2D, increases situational awareness and shortens kill-chain timeliness (including NIFC).

4. E-2D AN/ALQ-217 Electronic Support Measures (ESM) Combat Identification (CID) upgrades integrates digital receiver and processing technology, enables E-2 multi-ship geo-location and Time Difference Of Arrival with other sensors across L-16 and Tactical Targeting Networking Technology (TTNT), and provides a precision internal clock source to enable netted detection of advanced threat radar systems.  Connectivity to Electronic Warfare (EW) netted sensors will provide multiple nodes, real time, enhanced CID capabilities.

5. The E-2D DSSC-5 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.


DSSC-6 is planned for operational test and Fleet Release in FY26. DSSC-6 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following capabilities:

1. E-2D Theater Combat Identification (CID) including Mission Computer Display Rearchitecture enables the E-2D to distribute Combat Identification (CID) data to the Carrier Strike Group (CSG).  E-2D will receive National Technical Means (NTM) and tactical CID data at all security levels and filter/distribute at the highest possible security levels to the tactical edge.  Using the Open Mission Systems (OMS) design, the new mission computer architecture will provide multi-level security and cyber hardening provisions to support current and planned capabilities. The OMS design will allow faster integration of these capabilities required to pace the evolving threat.

2. The E-2D DSSC 6 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.

3. E-2D Survivability develops additional capabilities for the ALQ-217 ESM. It enables Integrated Fire Control (IFC) in a Highly Contested (HC) environment. This capability will ensure the E-2D can perform its intended mission at locations required to support Naval and Joint force operations.		4,924.552		273.840		198.565		232.752				232.752		258.869		355.168		421.001		397.643

		106		A/PP		0604234N		3051		ALQ-217 Electronic Support Measures Upgrade & Survivability		05						26.713		30.434		43.053		0.000		43.053								

		106		A/PP		0604234N		3051		Accelerated Mid-Term Interoperability Improvement Program (AMIIP)		05						3.627		0.000		0.000		0.000		0.000								

		106		A/PP		0604234N		3051		Aerial Refueling		05						57.961		18.910		0.000		0.000		0.000								

		106		A/PP		0604234N		3051		Crypto Modernization/Frequency Remapping		05						15.900		8.635		9.534		0.000		9.534								

		106		A/PP		0604234N		3051		Data Fusion		05						26.922		22.563		27.508		0.000		27.508								

		106		A/PP		0604234N		3051		Delta System/Software Configuration (DSSC) Integration, Test and Cyber Program Protection		05						15.266		15.098		34.354		0.000		34.354								

		106		A/PP		0604234N		3051		E-2D Counter Electronic Attack  (CEA)		05						22.214		20.401		24.200		0.000		24.200								

		106		A/PP		0604234N		3051		Full Scale Fatigue Test		05						17.502		9.879		10.318		0.000		10.318								

		106		A/PP		0604234N		3051		Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS)Tactical Targeting Networking Technology (TTNT)		05						11.539		9.781		3.061		0.000		3.061								

		106		A/PP		0604234N		3051		Naval Integrated Fire Control  (NIFC)		05						37.756		25.973		25.601		0.000		25.601								

		106		A/PP		0604234N		3051		Navigation Warfare (NAVWAR)		05						9.095		8.571		8.169		0.000		8.169								

		106		A/PP		0604234N		3051		SIPR Chat		05						5.279		2.782		2.837		0.000		2.837								

		106		A/PP		0604234N		3051		Sensor Netting		05						15.390		17.535		18.703		0.000		18.703								

		106		A/PP		0604234N		3051		Stores Performance Assessment Requested Quality (SPARQ)		05						8.676		8.003		7.806		0.000		7.806								

		106		A/PP		0604234N		3051		Theater Combat Identification (CID)		05						0.000		0.000		17.608		0.000		17.608								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		106		Project		0604234N		9999		Congressional Adds		05		Congressional Add.  The E-2D Advanced Hawkeye and associated APY-9 radar meet the requirements specified in the Capabilities Development Document (CDD), including detection ranges, detection velocities, and tracking accuracies, verified through extensive developmental and operational flight testing and deployed operations. Program increase for E-2D advanced radar development to stay ahead of the evolving threat.		17.879		9.657		12.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		106		CA		0604234N		9999		E-2D Hawkeye Advanced Radar		05						0.000		12.000														

		106		CA		0604234N		9999		Radar Enhancements		05						9.657		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		107		PE		0604245M				H-1 Upgrades		05		The mission of the AH-1 attack helicopter is to provide rotary wing close air support, anti-armor, armed escort, armed/visual reconnaissance, survivability enhancements, and fire support coordination capabilities under day/night and adverse weather conditions.  The mission of the UH-1 utility helicopter is to provide command and control and combat assault support under day/night and adverse weather conditions and special operations support; supporting arms coordination and aeromedical evacuation. Major modifications for both aircraft include 37 AH-1Ws converted to AH-1Zs, build 152 new AH-1Zs, remanufacture ten (10) H-1N helicopters and build 150 new UH-1Y models.  AH-1Z and UH-1Y models include a 4-bladed, composite rotor system with semi-automatic bladefold, performance-matched transmissions, T700 Engine Digital Electronic Control Units, 4-bladed tail rotors and drive systems, more effective stabilizers, upgraded landing gear, and common, fully integrated cockpits and avionics systems.  These upgrades add 10,000 flight hours to AH-1Z/UH-1Y airframes. The fully integrated cockpits reduce operator workload and improve situational awareness, thus increasing safety and reducing the rate of aircraft attrition.  They provide considerable growth potential for future weapon systems and avionics to significantly increase mission effectiveness and survivability.  The cockpits also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, air-to-ground missile and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduces training requirements.  These upgrades maximize commonality between the two aircraft and provide needed improvements in crew and passenger survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.

This budget is required for follow-on improvements to H-1 aircraft via integration of sensors and weapons, avionics, and air vehicle components that will address deficiencies, systems safety, obsolescence, readiness, reliability, supportability, and relevance in the battlespace. Improvements will include all associated System Configuration Set (SCS) updates as well as integration and testing related to the aircraft platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal years.		0.000		0.000		54.320		65.359				65.359		77.151		59.678		38.691		14.459

		107		Project		0604245M		3359		H-1 Improvements		05		The objective of H-1 Improvements is to provide follow-on Research, Development, Test and Evaluation efforts in support of all H-1 aircraft.  

Air Vehicle and Engine improvements include analysis of structural data to formulate Damage Limits and Tolerances for structural components to reduce life cycle costs and maintenance workload; and redesign of structural components and drive system components to minimize excessive and premature wear, increase reliability, and improve existing design deficiencies.   Additional air vehicle upgrades include:  redesign of the aircraft power-generating and electrical components (generators, inverters, wiring) to support power requirements for existing and future systems (Aircraft Survivability Equipment, emerging electronic warfare, and Degraded Visual Environment), redesign of the Environmental Control System /Thermal Redesign to support cooling of Technology Refresh Mission Computer and other avionics, redesign to add an auxiliary fuel capability, Intrepid Tiger, and upgrades the UH-1Y cabin floor panels.

Avionics improvements target digital inter-operability, integrated avionics, safety & survivability, and situational awareness for both the pilot and aircrew safety. This includes integrating Joint Battle Command-Platform (JBC-P), Full Motion Video (FMV), Degraded Visual Environment (DVE), Helmet Mounted Display improvements, cockpit displays, precision and GPS non-precision landing capability, Crash Survivable Flight Incident Recorder, collision avoidance, improved Embedded Global Positioning System (EGI), Inertial Navigation System (INS), targeting sensor systems and mission computer.  H-1 capability improvements include improved Aircraft Survivability Equipment (ASE), digital operations & transfer of data, digital interoperability, digital video recording, video and data networking, and information integration with aviation combat elements and Marine Air Ground Task Force elements.  Mandated capability efforts include - Communications, Navigation and Surveillance system/Air Traffic Management (CNS/ATM), Required Navigation Performance/Area Navigation (RNP/RNAV), GPS Selective Availability Anti-Spoofing Module (SAASM), Automatic Dependent Surveillance - Broadcast (ADS-B), Crash Survivable Flight Incident Recorder, development efforts required for Depot standup and incorporation of technology and information protection/Information Assurance in critical avionics and sensor systems.  In addition, the goal is to reduce total ownership cost for H-1 aircraft and related support systems by improving reliability and maintainability of critical flight and avionics systems along with associated peculiar avionics support equipment and incorporating fact-of-life obsolescence solutions. All avionics improvements include related System Configuration Set (SCS) development updates and testing.

Sensors, Weapons and Helmet Mounted Display System improvements include, manufacturing process improvements, hardware and software redesign to improve reliability, improve production methodologies, implement program security initiatives and increase the collective capability to address emerging battlefield threats.   These improvements also address reliability and obsolescence, which collectively enhance Fleet readiness. The technical interface between the aircraft sensor, helmet and weapons is increasingly challenging to effectively employ advanced precision guided weapons and Aircraft Survivability Equipment (ASE) for the interface between the sensors, helmet and precision guided munitions.  These systems require extensive software and hardware upgrades that translate into meaningful, sensor fusion based solutions, to provide both battlefield and situational awareness to the H1 platform. Specifically, the AN/ALQ-30 Target Sight System (TSS) will implement several block upgrade efforts with improvements to the IR Pointer, Laser and Cameras as well as adding capabilities such as Laser Spot Tracker and High Definition Video.  The Optimized TopOwl (OTO) optics upgrades, reliability, additive manufacturing initiatives, will address multiple human factor improvements, to include Degraded Visual Environment (DVE), as well as advanced boresighting and mapping improvements to improve weapons accuracy.  The Digital Interoperability of the Helmet and Sensor will extend to improvements in ASE and Smart Dispense Technologies to improve aircraft survivability.  Radar and Missile Warning improvements, including APR-39D(V)2 and the Distributed Aperture Infrared Countermeasures (DAIRCM), require extensive integration and testing.  Development, test and integration efforts with the Advanced Precision Kill Weapons (APKWS), M299 Launcher improvements, Digital Rocket Launcher (DRL), AIM-9X, the AN/ALQ-231 (V) Intrepid Tiger II Electronic Warfare Pod and the Joint Air-to-Ground Missile (JAGM) Hellfire missile will follow in FY18. Improving and integrating weapon systems will align with these upgrades to improve the overall accuracy, lethality and survivability of the H1 platform. 

These improvements will provide considerable growth potential for future weapon systems, air vehicle improvements, software improvements, and avionics upgrades, which will significantly increase mission effectiveness & survivability, while potentially reducing life cycle costs.  The cockpits will also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, precision guided munitions, and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduce training requirements.  These upgrades maximize commonality between all H-1 Type/Model/Series aircraft and provide needed improvements in crew and passenger reliability, survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.		0.000		0.000		54.320		65.359				65.359		77.151		59.678		38.691		14.459

		107		A/PP		0604245M		3359		Air Vehicle and Engines Improvements		05						0.000		25.064		27.370		0.000		27.370								

		107		A/PP		0604245M		3359		Avionics Improvements		05						0.000		21.608		20.635		0.000		20.635								

		107		A/PP		0604245M		3359		Weapons and Sensors Testing and Integration		05						0.000		7.648		17.354		0.000		17.354								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		108		PE		0604245N				H-1 Upgrades		05		The mission of the AH-1 attack helicopter is to provide rotary wing close air support, anti-armor, armed escort, armed/visual reconnaissance, survivability enhancements, and fire support coordination capabilities under day/night and adverse weather conditions.  The mission of the UH-1 utility helicopter is to provide command and control and combat assault support under day/night and adverse weather conditions and special operations support; supporting arms coordination and aeromedical evacuation. Major modifications for both aircraft include 37 AH-1Ws converted to AH-1Zs, build 152 new AH-1Zs, remanufacture ten (10) H-1N helicopters and build 150 new UH-1Y models.  AH-1Z and UH-1Y models include a 4-bladed, composite rotor system with semi-automatic bladefold, performance-matched transmissions, T700 Engine Digital Electronic Control Units, 4-bladed tail rotors and drive systems, more effective stabilizers, upgraded landing gear, and common, fully integrated cockpits and avionics systems.  These upgrades add 10,000 flight hours to AH-1Z/UH-1Y airframes. The fully integrated cockpits reduce operator workload and improve situational awareness, thus increasing safety and reducing the rate of aircraft attrition.  They provide considerable growth potential for future weapon systems and avionics to significantly increase mission effectiveness and survivability.  The cockpits also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, air-to-ground missile and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduces training requirements.  These upgrades maximize commonality between the two aircraft and provide needed improvements in crew and passenger survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.

This budget is required for follow-on improvements to H-1 aircraft via integration of sensors and weapons, avionics, and air vehicle components that will address deficiencies, systems safety, obsolescence, readiness, reliability, supportability, and relevance in the battlespace. Improvements will include all associated System Configuration Set (SCS) updates as well as integration and testing related to the aircraft platforms.		146.244		59.806		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		108		Project		0604245N		3359		H-1 Improvements		05		The objective of H-1 Improvements is to provide follow-on Research, Development, Test and Evaluation efforts in support of all H-1 aircraft.  

Air Vehicle and Engine improvements include analysis of structural data to formulate Damage Limits and Tolerances for structural components to reduce life cycle costs and maintenance workload; and redesign of structural components and drive system components to minimize excessive and premature wear, increase reliability, and improve existing design deficiencies.   Additional air vehicle upgrades include:  redesign of the aircraft power-generating and electrical components (generators, inverters, wiring) to support power requirements for existing and future systems (Aircraft Survivability Equipment, emerging electronic warfare, and Degraded Visual Environment), redesign of the Environmental Control System /Thermal Redesign to support cooling of Technology Refresh Mission Computer and other avionics, redesign to add an auxiliary fuel capability, Intrepid Tiger, and upgrades the UH-1Y cabin floor panels.

Avionics improvements target digital inter-operability, integrated avionics, safety & survivability, and situational awareness for both the pilot and aircrew safety. This includes integrating Joint Battle Command-Platform (JBC-P), Full Motion Video (FMV), Degraded Visual Environment (DVE), Helmet Mounted Display improvements, cockpit displays, precision and GPS non-precision landing capability, Crash Survivable Flight Incident Recorder, collision avoidance, improved Embedded Global Positioning System (EGI), Inertial Navigation System (INS), targeting sensor systems and mission computer.  H-1 capability improvements include improved Aircraft Survivability Equipment (ASE),  digital operations & transfer of data, digital interoperability, digital video recording, video and data networking, and information integration with aviation combat elements and Marine Air Ground Task Force elements.  Mandated capability efforts include - Communications, Navigation and Surveillance system/Air Traffic Management (CNS/ATM),  Required Navigation Performance/Area Navigation (RNP/RNAV), GPS Selective Availability Anti-Spoofing Module (SAASM), Automatic Dependent Surveillance - Broadcast (ADS-B), Crash Survivable Flight Incident Recorder, development efforts required for Depot standup and incorporation of technology and information protection/Information Assurance in critical avionics and sensor systems.  In addition, the goal is to reduce total ownership cost for H-1 aircraft and related support systems by improving reliability and maintainability of critical flight and avionics systems along with associated peculiar avionics support equipment and  incorporating fact-of-life obsolescence solutions. All avionics improvements include related System Configuration Set (SCS) development updates and testing.

Sensors, Weapons and Helmet Mounted Display System improvements include, manufacturing process improvements, hardware and software redesign to improve reliability, improve production methodologies, implement program security initiatives and increase the collective capability to address emerging battlefield threats.   These improvements also address reliability and obsolescence, which collectively enhance Fleet readiness. The technical interface between the aircraft sensor, helmet and weapons is increasingly challenging to effectively employ advanced precision guided weapons and Aircraft Survivability Equipment (ASE) for the interface between the sensors, helmet and precision guided munitions.  These systems require extensive software and hardware upgrades that translate into meaningful, sensor fusion based solutions, to provide both battlefield and situational awareness to the H1 platform. Specifically, the AN/ALQ-30 Target Sight System (TSS) will implement several block upgrade efforts with improvements to the IR Pointer, Laser and Cameras as well as adding capabilities such as Laser Spot Tracker and High Definition Video.  The Optimized TopOwl (OTO) optics upgrades, reliability, additive manufacturing initiatives, will address multiple human factor improvements, to include Degraded Visual Environment (DVE), as well as advanced boresighting and mapping improvements to improve weapons accuracy.  The Digital Interoperability of the Helmet and Sensor will extend to improvements in ASE and Smart Dispense Technologies to improve aircraft survivability.  Radar and Missile Warning improvements, including APR-39D(V)2 and the Distributed Aperture Infrared Countermeasures (DAIRCM), require extensive integration and testing.  Development, test and integration efforts with the Advanced Precision Kill Weapons (APKWS), M299 Launcher improvements, Digital Rocket Launcher (DRL), AIM-9X, the AN/ALQ-231 (V) Intrepid Tiger II Electronic Warfare Pod and the Joint Air-to-Ground Missile (JAGM) Hellfire missile will follow in FY18. Improving and integrating weapon systems will align with these upgrades to improve the overall accuracy, lethality and survivability of the H1 platform. 

These improvements will provide considerable growth potential for future weapon systems, air vehicle improvements, software improvements, and avionics upgrades, which will significantly increase mission effectiveness & survivability, while potentially reducing life cycle costs.  The cockpits will also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, precision guided munitions, and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduce training requirements.  These upgrades maximize commonality between all H-1 Type/Model/Series aircraft and provide needed improvements in crew and passenger reliability, survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.		146.244		59.806		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		108		A/PP		0604245N		3359		Air Vehicle and Engines Improvements		05						31.093		0.000		0.000		0.000		0.000								

		108		A/PP		0604245N		3359		Avionics Improvements		05						21.332		0.000		0.000		0.000		0.000								

		108		A/PP		0604245N		3359		Weapons and Sensors Testing and Integration		05						7.381		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		109		PE		0604261N				Acoustic Search Sensors		05		Includes RDT&E funds for engineering development and operational test and evaluation of acoustic search sensors/systems and complementary equipment for Anti-Submarine Warfare (ASW) aircraft.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		515.845		36.310		42.485		47.013				47.013		47.883		48.843		49.802		50.797

		109		Project		0604261N		0480		ASW Sensors & Proc		05		The Anti-Submarine Warfare (ASW) Sensors and Processing project provides the tools and methods necessary to maintain naval superiority by preventing threat submarines from disrupting the U.S. Navy's ability to control the sea lines of communication and completing their hostile missions. This project encompasses the Engineering & Manufacturing Development phase and the follow on Production and Deployment Phase of sensor systems to improve the mission effectiveness of airborne ASW platforms in cueing, searching, localizing, tracking, and attacking subsurface targets. Smaller and quieter threat submarines drive the requirement for continued advancement in ASW sensor capabilities for both blue water and littoral environments. The littoral regions of the world create an additional ASW challenge to overcome the increase in background clutter caused by the shallow water depth, high volume of shipping, and commercial radio frequency interference. Project 0480 provides funding to the passive and active ASW family of systems for the engineering development of solutions that detect, classify, and track threat submarines. The Multi-Static Active Coherent (MAC) program encompasses modifications to the active coherent (electronic) source sonobuoy and the Air Deployable Active Receiver sonobuoy and development, integration, and test of aircraft software. It also provides upgrades to the Multi-static mission planning tool, the tactical crew trainers and the tactical ground replay system. This program includes MAC Enhancements (MAC-E) that will shorten the ASW kill chain by enabling the warfighter to search larger areas in less time with more precision. 

Project 0480 also provides funding for the Advanced Product Build (APB) program which integrates Office of Naval Research (ONR) Future Naval Capabilities (FNCs), Small Business Innovation Research (SBIR), University Affiliated Research Center (UARC) and other mature technologies into the processing baseline. Efforts incorporate clutter reduction, automation, improved displays and controls, as well as improved communication links resulting in reduced operator workload, increased target detection opportunities, and improved classification techniques. APB also includes an Air ASW Engineering Measurement Program (AEMP) that collects ASW operational system performance data and identifies areas where beneficial improvements can be incorporated across all Air ASW platforms. APB will deliver a new software build nominally in two year increments following MAC-E. The sonobuoy test articles in FY18-FY24 will support software and hardware integration flight tests and Technical Evaluation/Follow-On Test & Evaluation for the MAC program.		398.306		32.686		38.599		43.045				43.045		43.837		44.717		45.594		46.505

		109		A/PP		0604261N		0480		APB System Qualification Test/Fleet Release for P-3C.  Rapid Capability Insertion (RCI)/Fleet Release for P-8A		05						10.686		11.391		12.807		0.000		12.807								

		109		A/PP		0604261N		0480		Multi-static Active Coherent (MAC)		05						22.000		27.208		30.238		0.000		30.238								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		109		Project		0604261N		3224		High Altitude ASW		05		The High Altitude Anti-Submarine Warfare (HAASW) program increases P-8A operational flexibility and effectiveness throughout the kill chain at higher than traditional ASW altitudes. FY10-FY16 activities included Sonobuoy Technology Development (TD), P-8A Aircraft integration, Training, Test & Evaluation, and Initial Operational Capability. TD includes hardware modifications to current production sonobuoys and software development for the aircraft. Global Positioning System (GPS) integration will provide precise sonobuoy location regardless of aircraft altitude/location to enhance wide area ASW search, localization, track and targeting. The digital telemetry will improve sonobuoy communication performance in high Radio Frequency Interference environments, increase Air Deployable Active Receiver (SSQ-101) channel availability, and provide NATO compatibility. FY18 activities include the integration of an algorithm that will adjust sonobuoy release/drop points for more accurate sonobuoy placement. FY18-FY24 activities include the integration of encryption protections.		117.539		3.624		3.886		3.968				3.968		4.046		4.126		4.208		4.292

		109		A/PP		0604261N		3224		High Altitude Enablers		05						3.624		3.886		3.968		0.000		3.968								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		110		PE		0604262N				V-22A		05		The V-22 Osprey is an Acquisition Category IC Joint Program led by the Department of the Navy for the purpose of developing, testing, evaluating, procuring and fielding a tilt rotor, vertical takeoff and landing aircraft for Joint Service application.  The V-22 program is designed to provide an aircraft to meet the amphibious/vertical assault needs of the Marine Corps, the Carrier Onboard Delivery (COD) needs of the Navy, and the special operations needs of the Air Force and the United States Special Operations Command (USSOCOM). The MV-22 variant is replacing the CH-46E in the Marine Corps and the CMV-22 will replace the C-2A in the Navy. The CV-22 variant replaced the MH-53J and MH-53M and augments the C-130 in the Air Force and USSOCOM.  The V-22 is capable of flying over 2,100 nautical miles, with a single refueling, giving the services the advantage of a Vertical/Short Take-off and Landing aircraft that can rapidly self-deploy to any location in the world.  This program is funded under Engineering Manufacturing and Development (EMD) for correction of deficiencies and includes Block A and Block B upgrades which encompassed engineering and manufacturing development of new end-items prior to the production incorporation decision as well as Block C suitability and effectiveness development upgrades.  Capability Development Document interoperability requirements were addressed through a spiral upgrade acquisition strategy.  It was the first spiral providing Key Enabling Department of Defense mandated open systems architecture upgrades for the mission computer hardware and software while simultaneously addressing required interoperability common avionics upgrades and current avionics obsolescence issues.  Future development efforts will include Pre-Planned-Product-Improvements in the Capability Development Document and Re-design efforts to correct critical Reliability, Maintainability and Availability issues in support of readiness Operational Safety Improvement Program as prioritized by the United States Marine Corps or an Urgent Universal Needs Statement. Development efforts include Mission System Upgrades, Electrical System Upgrades, Engine Air Particle Separator (EAPS), Mid-Wing Process Unit, ARC 210 Series Radio, Mission Computer Obsolescence Initiative, Weapon Systems Development, Time on Wing, Digital Interoperability (DI), Technology Insertion efforts such as: Infrared Suppressor (IRS), Modular Avionics Mission Computer Re-design / CyberSecurity, Center Console Re-design, Flight Control System Re-design, Degraded Visual Environment (DVE), Helmet Mounted Display and Multi-Spectral Sensor, Aircraft Mission Maneuvering Envelope Expansion and testing of Additive Manufacturing processes for selected MV-22 components.

The V-22 Hardware Development Airframe continues to fund development efforts in support of V-22 Block upgrades, Time on Wing and Safety Improvement efforts such as Cockpit Engine Health Indicator and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address the correction of deficiencies and obsolescence. Continue V-22 software development/mission computer obsolescence initiatives such as transition tech demo and modular avionics mission computer redesign. Continue V-22 Integrated Aircraft Survivability Equipment to include correcting deficiencies; radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, rotor blade tabs, nacelle sails, Miniature Airborne Global Positioning System Receiver, Defensive Weapons capabilities and providing integrated threat warning information on the aircraft's main flight displays. Continue correcting deficiencies of the current EAPS and development of particle separation solutions. Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.

V-22 Hardware Development Propulsion will continue to fund the flight/engine hours that are necessary for the design, development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron. Rolls-Royce will continue to provide engine support and development of V-22 flight testing.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

Note:  
1st 2 CMV production aircraft are test aircraft. They will be delivered to Patuxent River to support Development Testing (DT).
OT will be conducted as part of a carrier air wing work-up prior to deployment. Operational Testing (OT) will focus on assessing the effectiveness and suitability of the CMV-22 as the Carrier Onboard Delivery platform in the carrier strike group.
There is no Milestone C, because CMV-22 is being executed as an ECP to V-22 Block C. Initial Operational Capability for CMV-22 is FY-21.		9,351.238		176.804		135.504		185.105				185.105		133.059		110.392		125.330		110.769

		110		Project		0604262N		1425		V-22		05		The V-22 Osprey is an Acquisition Category IC Joint Program led by the Department of the Navy for the purpose of developing, testing, evaluating, procuring and fielding a tilt rotor, vertical takeoff and landing aircraft for Joint Service application.  The V-22 program is designed to provide an aircraft to meet the amphibious/vertical assault needs of the Marine Corps, the Carrier Onboard Delivery (COD) needs of the Navy, and the special operations needs of the Air Force and the United States Special Operations Command (USSOCOM). The V-22 is replacing the CH-46E in the Marine Corps with the MV-22; will supplement the H-60 in the Navy with the MV-22; and replace the MH-53J and MH-53M as well as augment the C-130 in the Air Force and USSOCOM with the CV-22.  The V-22 is capable of flying over 2,100 nautical miles, with a single refueling, giving the services the advantage of a Vertical/Short Take-off and Landing aircraft that can rapidly self-deploy to any location in the world.  This program is funded under Engineering Manufacturing and Development (EMD) for correction of deficiencies and includes Block A and Block B upgrades which encompassed engineering and manufacturing development of new end-items prior to the production incorporation decision as well as Block C suitability and effectiveness development upgrades. Capability Development Document interoperability requirements were addressed through a spiral upgrade acquisition strategy. It was the first spiral providing Key Enabling Department of Defense mandated open systems architecture upgrades for the mission computer hardware and software while simultaneously addressing required interoperability common avionics upgrades and current avionics obsolescence issues.  Future development efforts will include Pre-Planned-Product-Improvements in the Capability Development Document and Re-design efforts to correct critical Reliability, Maintainability and Availability issues  in support of readiness Operational Safety Improvement Program as prioritized by the United States Marine Corps or a Urgent Universal Needs Statement. Development efforts include Mission System Upgrade, Electrical System Upgrades, Engine Air Particle Separator (EAPS), Mid-Wing Process Unit, ARC 210 Series Radio, Mission Computer Obsolescence Initiative, Weapon Systems Development, Time on Wing, Digital Interoperability (DI), Technology Insertion such as: Infrared Suppressor (IRS), Modular Avionics Mission Computer Re-design / CyberSecurity, Center Console Re-design, Flight Control System Re-design, Degraded Visual Environment (DVE), Helmet Mounted Display and Multi-Spectral Sensor, Aircraft Mission Maneuvering Envelope Expansion and testing of Additive Manufacturing processes for selected MV-22 components.

The V-22 Hardware Development Airframe continues to fund development efforts in support of V-22 Block upgrades, Time on Wing and Safety Improvement efforts such as Cockpit Engine Health Indicator and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address the correction of deficiencies and obsolescence. Continue V-22 software development/mission computer obsolescence initiatives such as transition tech demo and modular avionics mission computer redesign. Continue V-22 Integrated Aircraft Survivability Equipment to include correcting deficiencies; radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, rotor blade tabs, nacelle sails, Miniature Airborne Global Positioning System Receiver (MAGR2K), Defensive Weapons capabilities and providing integrated threat warning information on the aircrafts main flight displays. Continue correcting deficiencies of the current EAPS and development of particle separation solutions. Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.

V-22 Hardware Development Propulsion will continue to fund the flight/engine hours that are necessary for the design,  development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron. Rolls-Royce will continue to provide engine support and development of V-22 flight testing.

FY20 continues DI, United States Marine Corps Aviation wide implementation of software defined radios, such as Software Reprogrammable Payload, capable of migration to advanced waveforms and payloads, providing enhanced digital connectivity between forces using dissimilar waveforms and/or protocols. DI will enable fleet integration of new capability through the use of tablets with custom applications. DI is also envisioned to include logistics tracking (cargo and personnel) with the use of Radio Frequency Identification technology, advanced Electronic Warfare/Cyber capability, and threat data capturing/off-boarding.   

FY20 continues the CMV-22 Hardware Development efforts which consist of an Engineering Change Proposal (ECP) to modify MV-22 into the CMV-22 configuration to perform the COD mission.  The ECP will add such things as (1) the capability to meet the range requirements that the COD mission demands, (2) a high frequency (HF) radio to transmit/receive beyond line of sight over water and (3) a public address system for use while transporting passengers. CMV-22 will begin development testing to include preliminary envelope expansion, Electromagnetic Environment Effects testing, HF radio testing and begin Carrier Suitability and integration testing.  CMV will continue to support development efforts such as: EAPS, Electrical System (IRS) Re-design, Center Console Re-design and Modular Avionics / Cyber Security Implementation.

FY20 continues Electrical System re-design and reliability improvement efforts. Upgrading the V-22 electrical system reliability and capacity is required to accommodate demands on electrical power system as additional systems are added to the V-22 aircraft.  This effort will design, develop, validate and verify engineering solutions to improve (1) the Constant Frequency Generator, (2) the Variable Frequency Generator and (3) all associated electrical system interfaces.

FY20 continues IRS Re-design and Reliability improvement efforts. The IRS system masks the infrared signature of the V-22 aircraft, which increases operational survivability. The current IRS system fails to meet reliability requirements. This effort will design, develop, validate and verify engineering solutions to improve the V-22 IRS system to include funds for the EMD and instrumented flight test of IRS system solutions. 

FY20 continues development efforts for Technology Insertion under Open Systems Architecture Maturation of aircraft interfaces to support Cyber-Resilient interoperability. Also includes risk reduction and development efforts such as Modular Avionics/Cyber Security Implementation, Cyber/Safe Flight Controls improvements and Center Console Redesign.

FY20 continues V-22 Multi-Spectral Sensor risk reduction and developmental efforts for an improved Navigation Sensor including added capabilities such as targeting and designating as well as DVE improvements.

FY20 Continues development efforts started under the Technology Insertion line.Open System Architecture / Cyber Security provides new capabilities focused on enhancing survivability; software and hardware modularity and maturation of aircraft interfaces to support Cyber-Resilient interoperability.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		9,351.238		162.319		135.504		185.105				185.105		133.059		110.392		125.330		110.769

		110		A/PP		0604262N		1425		V-22 Aerial Refueling System Development		05						19.366		13.574		0.000		0.000		0.000								

		110		A/PP		0604262N		1425		V-22 CMV Development		05						63.089		20.781		45.359		0.000		45.359								

		110		A/PP		0604262N		1425		V-22 Development Support, Test and Evaluation		05						29.897		34.378		48.499		0.000		48.499								

		110		A/PP		0604262N		1425		V-22 Digital Interoperability		05						10.361		32.514		28.254		0.000		28.254								

		110		A/PP		0604262N		1425		V-22 Electrical System Re-design		05						0.000		5.839		5.926		0.000		5.926								

		110		A/PP		0604262N		1425		V-22 Hardware Development Airframe		05						9.150		20.335		28.029		0.000		28.029								

		110		A/PP		0604262N		1425		V-22 Hardware Development Propulsion/Mission Care		05						1.487		1.712		2.139		0.000		2.139								

		110		A/PP		0604262N		1425		V-22 Infrared Suppressor (IRS)  Re-design		05						0.150		3.000		0.000		0.000		0.000								

		110		A/PP		0604262N		1425		V-22 Multi-Spectral Sensor / Helmet Mounted Display		05						1.500		3.371		15.706		0.000		15.706								

		110		A/PP		0604262N		1425		V-22 Open Systems Architecture / Cyber Security		05						0.000		0.000		11.193		0.000		11.193								

		110		A/PP		0604262N		1425		V-22 Software Reprogrammable Payload (SRP)		05						12.543		0.000		0.000		0.000		0.000								

		110		A/PP		0604262N		1425		V-22 Technology Insertion		05						14.776		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		110		Project		0604262N		9999		Congressional Adds		05		Congressional Add.  The V-22 Common Configuration-Readiness And Modernization (CC-RAM) Nacelle Improvement funds engineering and manufacturing development efforts that will improve reliability and maintain commonality of nacelle components / structure across all V-22 variants.  Planned improvements include improved inlet particle separation via optimization of the Engine Air Particle Separator system, and reliability improvements to the V-22 exhaust system to include aft nacelle structure and infrared suppressor components.  Improved inlet particle separation development will provide critical safety and readiness improvements projected to increase engine reliability by a factor of 2x increasing engine /aircraft readiness in austere operational environments.   Development of improvements in the aft nacelle will focus on increasing the reliability and maintainability of current aft nacelle structure and infrared compressor components through targeted changes to correct in service revealed deficiencies.		0.000		14.485		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		110		CA		0604262N		9999		MV-22 CC-RAM Nacelle Improvements		05						14.485		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		111		PE		0604264N				Air Crew Systems Development		05		The Aircrew Systems Development program provides Engineering and Manufacturing Development of Aviation Life Support Systems to protect aircrew and flight deck personnel from current and future threats including: directed energy weapons, chemical/biological/radiological agents/fallout, ballistic projectiles, temperature extremes, heat/fire, low concentration oxygen environments, high dynamic forces during emergency egress, hearing loss, and high "G" forces.  The program also provides development for the following capabilities: night vision capability, hearing and head protection, aircrew endurance, aircrew performance, man mounted data display, communications, clothing, in flight restraint and stability emergency egress and descent, escape and evasion, survival and rescue, crash protection, and anthropometric sizing for small aircrew.  Acquisition initiatives include: competition, the application of streamlining initiatives, use of non-developmental items, joint and tri-service developments, and the pursuit of NATO/allied cooperative ventures, which expedite introduction of new products into Navy and Marine Corps fixed and rotary wing aircraft, reduce costs, and promote commonality. 

JUSTIFICATION FOR BUDGET ACTIVITY:
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		135.561		7.174		30.980		21.172				21.172		19.932		17.566		3.013		3.072

		111		Project		0604264N		0606		Aircrew System Development		05		AIRCREW SYSTEMS: Laser Eye Protection (LEP), Enhanced Visual Acuity (EVA), and Aircrew Systems (AS).

Under the above projects, LEP provides eye protection solutions that will provide Fixed, Rotary Wing and Patrol pilots and aircrew with multiple wavelength fixed threat and hazard protection during day and night unaided and Night Vision Goggle aided missions. LEP will consist of a suite of products to include spectacles, goggles and visors. The LEP (visor, spectacle or goggle format) is being developed for compatibility with all required USN/USMC Aviation Life Support Equipment as well as cockpit displays, night vision and fire control systems. EVA provides advanced night vision/Head Up Display (HUD) capability to address critical capability gaps in low and no light illumination levels (night vision). EVA will be integrated on current aircraft through a common interface allowing incremental, modular approach to fielding full capability and future upgrades.  Future increments will provide enhanced aircrew situational awareness in degraded visual environment. Aircrew Systems includes State of the Art (SOA) and Survival Systems which provides for the yearly evaluation of the survival, clothing and other aircrew systems that provide upgraded performance, fill capability gaps, improve aircrew endurance and performance, safety and enhance survivability.

AIRCRAFT SYSTEMS: Aircraft Systems include studies for Advanced Crash Protection, SOA, and Survival Systems. SOA provides for the yearly evaluation of the survival systems that provide upgraded performance, improve endurance, fill capability gaps and improve performance, safety and enhance survivability.		135.561		6.247		20.980		21.172				21.172		19.932		17.566		3.013		3.072

		111		A/PP		0604264N		0606		Aircraft Systems Development		05						0.555		0.635		0.522		0.000		0.522								

		111		A/PP		0604264N		0606		Aircrew System Development		05						5.692		20.345		20.650		0.000		20.650								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		111		Project		0604264N		9999		Congressional Adds		05		FY19 Base Plans - Proj. 9999 Congressional Add: NAVAIR PMA-202 will work with the Defense Innovation Unit (DIU), a
Department of Defense (DoD) organization focused on accelerating commercial technologies in the U.S. Military, to develop wearable physiological monitoring systems and algorithms, as prototypes, to monitor for, predict, and/or alert aircrew to impending degradations in performance. The scope of this project will be consistent with the Research, Development, Test & Evaluation (RDT&E) of physiological monitoring systems.		0.000		0.927		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		111		CA		0604264N		9999		Advance Aircrew Physiological Monitoring		05						0.000		10.000														

		111		CA		0604264N		9999		T-45 and F/A-18 Physiological Episodes		05						0.927		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		112		PE		0604269N				EA-18 Squadrons		05		The EA-18G has replaced the EA-6B aircraft as the primary Electronic Attack (EA) platform supporting the Navy and Marine Corps.  The EA-18G will be the sole EA aircraft in the inventory.  Capabilities of the EA-18G weapon system and ancillary equipment can be upgraded to accommodate and incorporate new or enhanced weapons as well as advances in technology to respond effectively to emerging future threats.  EA-18G "Flight Plan" spiral capability development is critical to the baseline of the EA-18G next generation mission system capability and maintaining tactical relevance in support of Navy Aviation Plan 2030.  Development continues for design and integration of avionics systems, integration of Jamming Techniques Optimization improvements, evolutionary software upgrades via the System Configuration Set block builds and related testing.  Continued advanced development engineering for improvements in reliability and maintainability are required to ensure maximum benefit is achieved through reduced cost of ownership and to provide enhanced availability.

The FY 2020 funding request continues improvements to the ALQ-218 Airborne Electronic Attack Systems Enhancements (ASE) and Integrated Capability Package (ICP)-3.  This funds a combination hardware/software solution to the ALQ-218 receiver to enable low band geo-location, faster geo-location response times, improved location, identification, and probability of intercept by enabling the EA-18G to detect and identify radio frequency emitters with complex waveforms that typically are not able to be detected or identified using traditional methods. ASE provides foundational capabilities needed to support the ICP-3 passive kill chain. Additional funds added for transitioning Reactive Electronic Attack Measures (REAM) technology from an ONR future Naval capabilities (FNC) science and technology effort to the platform.		1,980.362		137.029		242.719		143.585				143.585		118.535		67.546		69.981		72.985

		112		Project		0604269N		3063		EA-18G Development		05		The EA-18G is the replacement aircraft for the EA-6B.  The EA-18G development program upgrades the EA-6B's Airborne Electronic Attack capability to detect, identify, locate and suppress hostile emitters; provides enhanced connectivity to National, Theater and Strike assets; and provides organic precision emitter targeting for employment of onboard suppression weapons (High-speed Anti-Radiation Missile family) to fulfill operational requirements. The performance of the aircraft is compatible with the primary strike/fighter aircraft projected to be in the inventory, allowing it to be fully integrated into specific strike packages.		1,980.362		137.029		147.419		143.585				143.585		118.535		67.546		69.981		72.985

		112		A/PP		0604269N		3063		EA-18G Design and Avionics Integration		05						61.906		66.945		125.893		0.000		125.893								

		112		A/PP		0604269N		3063		EA-18G Developmental & Operational Testing		05						5.481		5.591		5.591		0.000		5.591								

		112		A/PP		0604269N		3063		EA-18G Flight Plan Engineering / System Configuration Set Development and Integration		05						54.155		59.088		10.754		0.000		10.754								

		112		A/PP		0604269N		3063		EA-18G Obsolescence Redesign		05						0.100		0.100		0.100		0.000		0.100								

		112		A/PP		0604269N		3063		EA-18G Software Development		05						15.387		15.695		1.247		0.000		1.247								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		112		Project		0604269N		9999		Congressional Adds		05		FY 19 Congressional Add: EA-18G Advanced Modes/Cognitive Electronic Warfare (EW) Acceleration. Reactive Electronic Attack Measures (REAM) uses cognitive EW machine learning algorithms to provide the warfighter with capabilities to counter advanced dynamic IADS by detecting and identifying unknown adaptive radar emitters. Advanced Modes Phases 1 and 2 are foundational building blocks needed to support REAM via jammer technique management enhancements. REAM autonomously derives effective countermeasures against new, agile, unknown threats, prioritizes threats in a dense EM environment, and dynamically allocates EW resources in one-on-many scenarios. REAM accomplishes this by implementing machine learning logic, automated use of effective EA techniques, and SW/HW upgrades.		0.000		0.000		95.300		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		112		CA		0604269N		9999		EA-18G Advanced Modes/Cognitive Electronic Warfare Acceleration		05						0.000		95.300														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		113		PE		0604270N				Electronic Warfare (EW) Dev		05		This program element includes development of Electronic Warfare (EW) systems for the United States Navy (USN), United States Marine Corps (USMC), and United States Army tactical aircraft, USMC helicopters, surface combatants, data link vulnerability assessments, precision targeting, USN and USMC radio frequency jammers, and development and testing of electronic warfare devices for emerging threats and emergency contingencies. This element also includes development of hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and systems as well as studies and evaluations of current and future aircraft threats, modeling and simulation for improved countermeasure capabilities, and development and testing to address new and emerging threats. The projects in this element improve the ability of the Joint Force to strike diverse targets inside adversary air and missile defense networks to destroy mobile power-projection platforms and enhance close combat lethality in complex terrain.
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.

Project Unit 2175 Tactical Air Electronic Warfare Cost to Complete should read $4.331 Million. Total Cost should read $846.760 Million.		1,012.976		50.613		83.624		116.811				116.811		190.776		129.585		111.598		113.817

		113		Project		0604270N		0556		EW Counter Response		05		The Jammer Techniques Optimization (JATO) organization produces the jamming techniques and Electronic Attack (EA) optimization algorithms that are critical for current and future Airborne Electronic Attack (AEA) systems of the United States Navy (USN) and United States Marine Corps (USMC) to execute the evolving AEA mission. Through Modeling & Simulation (M&S), laboratory testing, and field testing, JATO optimizes parameters for existing EA systems (such as AN/ALQ-99 Tactical Jamming System (TJS) and the AN/ALQ-231(V) Intrepid Tiger II Family of Systems) to best counter existing threats, and applies that knowledge to define the requirements for follow-on AEA systems such as the Next Generation Jammer Mid-Band (NGJ-MB) and Next Generation Jammer Low Band (NGJ-LB) programs. As commercial and military Radio Frequency (RF) threats evolve and proliferate, the JATO organization provides updated tactics, techniques, and procedures to maximize the potency of USN and USMC AEA in meeting the Combatant Command (COCOM) Commanders' EW priorities, to include highly contested environments, Force Protection, Information Operations, and enhanced communications jamming. (Classified discussion available upon request). 

JATO's Advanced Techniques Group (ATG) focuses specifically on electronic countermeasures to advanced threat weapon systems and Command, Control, and Communications (C3) networks that are challenging existing EA approaches, and how to best apply advances in geolocation and unknown threat characterization to EA responses.  Additional efforts include risk reduction activities to evaluate and minimize EA interference with US weapons systems, and research/technology studies in support of upgrades to existing AEA systems such as the AN/ALQ-99 TJS.

The Electronic Warfare (EW) Advanced Capability Development project focuses on increasing the Department of the Navy's understanding and utilization of rapidly-evolving technologies that operate in the Electromagnetic spectrum. As commercial and military Radio Frequency (RF) threats evolve and proliferate, this project tracks the relevant technology, intelligence, and tactics to maximize the potency of USN and USMC AEA through the rapid insertion of emergent technologies into existing AEA weapon systems and aircraft platforms.

The Special Capability Pods (SCPs) project heavily leverages existing Air Force Research Laboratory (AFRL) projects and focuses on continued development, test, and evaluation of SCPs for utilization on USN aircraft platforms.  Initial efforts to develop Navy pod variants were funded by the Air Force in FY18 as an OSD initiative.  The SCPs will be specifically designed to address identified electromagnetic capability gaps and counter emerging electronic threats.  As an iterative program, the highly modular interior design of the SCPs allows the pod to be integrated with current technology and upgraded electronics to provide the USN the rapidly adaptable solution to bridge capability gaps against rapidly and continuously evolving threats. Efforts in FY 2020 will result in the fielding of two initial technology demonstration prototypes. (Classified discussion available upon request).

AN/ALQ-99 TJS Band 9/10 Transmitters will remain in service after fielding of NGJ-MB and NGJ-LB and need to maintain effectiveness against present and future threats. The Band 9/10 extension is a modification to the ALQ-99 Band 9/10 transmitter to extend the frequency range and provide a contingency capability to address emerging threats. (Classified discussion available upon request).  Batwing Reflector Air to Ground variant is an organically produced alternate reflector for the AN/ALQ-99 Band 9/10 Transmitter, increasing the radiating power for improved capability and effectiveness.

The Electromagnetic Maneuver Warfare (EMW) Resource Allocation Management (RAM) project develops a software application to interface with the display in the cockpit of the EA-18G.  The software application will provide the aircrew with smart decision aids in flight to enhance EW capability and survivability, optimized flight profiles, and jamming effectiveness in highly contested environments.  EMW RAM efforts are being conducted as a collaborative project with Australia under the Airborne Multi-Platform Electronic Warfare Project Arrangement.		488.927		16.174		17.040		44.307				44.307		99.451		39.562		32.581		33.232

		113		A/PP		0604270N		0556		Electromagnetic Manuever Warfare (EMW) Resource Allocation Manager (RAM)		05						0.000		0.000		0.125		0.000		0.125								

		113		A/PP		0604270N		0556		Electronic Warfare (EW) Advanced Development		05						0.000		0.535		9.443		0.000		9.443								

		113		A/PP		0604270N		0556		Jammer Techniques Optimization (JATO)		05						16.174		16.505		18.139		0.000		18.139								

		113		A/PP		0604270N		0556		Special Capability Pod (SCP)		05						0.000		0.000		16.600		0.000		16.600								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		1742		EW Technical Development and T&E		05		Electronic Warfare systems for the United States Navy (USN), United States Marine Corps (USMC), and United States Army tactical aircraft, USMC helicopters, surface combatants, data link vulnerability assessments, precision targeting, USN and USMC radio frequency jammers, and development and testing of electronic warfare devices for emerging threats and emergency contingencies. This element also includes development of Aircraft Survivability Equipment (ASE) and Electronic Warfare (EW) countermeasures solutions for the USN, USMC, and Coalition Aircraft to include studies and evaluations of current and future aircraft threats, modeling and simulation for improved countermeasure capabilities, and development and testing to address new and emerging threats. This program is funded under System Development and Demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision. (More details available at a higher classification upon request).		4.047		1.064		1.833		1.764				1.764		1.614		1.650		1.684		1.718

		113		A/PP		0604270N		1742		Electronic Warfare Technical Development and Test & Evaluation		05						1.064		1.833		1.764		0.000		1.764								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		2175		Tactical Air Electronic Warfare		05		Integrated Defensive Electronic Countermeasures (IDECM) Block 3 (IB-3/ALE-55) introduced the new Fiber Optic Towed Decoy (FOTD), ALE-55, capability to the IDECM Block 2 Electronic Warfare (EW) suite as a replacement for the ALE-50 Advanced Airborne Electronic Decoy (AAED).  The FOTD, when integrated with the rest of the F/A-18E/F EW suite (i.e., ALQ-214, ALR-67(V)3, ALE-47 and ALE-50), the associated cockpit controls, displays and other avionics significantly improves the survivability of the host aircraft in a radio frequency threat environment. IB-3 MS III (Full-Rate Production Decision) was approved in the 4th Qtr. FY 2011. IB-3 Initial Operational Capability (IOC) was achieved 4th Qtr. FY 2011.   

IDECM Block 4 (IB-4) is an Engineering Change Proposal (ECP) to the ALQ-214 to render it suitable for operation on F/A-18C/D aircraft (replacing the ALQ-126B and significantly improving F/A-18C/D survivability) while retaining all IDECM suite functionality when installed on F/A-18E/F aircraft. The IB-4 acquisition and contract strategy includes development of the Common On-Board Jammer for the F/A-18 C/D/E/F aircraft through sole source contract awards for modifications to the ALQ-214. IB-4, ALQ-214 ECP efforts include hardware and software design, development and test, delivery of 17 engineering development models, integration and testing on the host aircraft. The F/A-18 EW suite includes the ALR-67 Radar Warning Receiver (RWR), the ALE-47 Countermeasures Dispensing Set (CMDS), the mission computer and other avionics. In addition to performing the RWR function, the ALR-67 is the EW bus controller. The EW bus is the primary interface between the EW systems (Jammer, RWR, and CMDS). The mission computer is the avionics bus controller, the interface between the EW suite and other avionics. IB-4 production Cut-In occurred 2nd Qtr FY 2012, Initial Operational Capability (IOC) achieved May 2015.

ALQ-214 software improvement will provide the ALQ-214 with digital radio frequency memory deny-delay, technique capability significantly improving F/A-18C/D/E/F survivability.  Acquisition and contract strategy includes development, integration and test of the ALQ-214 software improvements through sole-source contract award.  Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

F/A-18 E/F ALQ-214 Adaptive Radar Countermeasures (ARC) will provide the ALQ-214 with improved RF threat detection algorithms and jamming against modern threat radars. Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

The Dual Band Decoy (DBD) will provide expanded Radio Frequency (RF) capability against current and emerging modern RF threat radars, significantly improving the survivability of the F/A-18 E/F. DBD will replace the current ALE-55 FOTD beginning with fielding of an Early Operational Capability in FY 2023. Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

This Project also includes/enables integrated Aircraft Survivability Equipment (iASE) which improves situational awareness for own-ship, wingman, and distributed command and control.

Project Unit 2175 Tactical Air Electronic Warfare Cost to Complete should read $4.331 Million. Total Cost should read $842,760 Million.		498.786		2.091		45.074		48.624				48.624		71.093		71.179		52.270		53.311

		113		A/PP		0604270N		2175		Tactical Air EW		05						2.091		45.074		48.624		0.000		48.624								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		3308		Technology Development		05		Project Unit 3308 / Technology Development funds efforts that focus on the quick reaction prototyping and fielding of Tactical Electronic Warfare (EW)/countermeasures solutions for increased resilience and survivability by improving the active electronic defense of tactical aircraft.  This self-protection provides friendly forces the ability to deploy, survive, operate, maneuver, and regenerate in all domains while under attack as well as strike diverse targets inside adversary air and missile defense networks to destroy mobile power-projection platforms.  This Project also includes/enables integrated Aircraft Survivability Equipment (iASE) which improves situational awareness for own-ship, wingman, and distributed command and control. Significant investments have been made in the modular hardware and reprogrammable software resident in ASE capability which is fielded today. Technology Development makes specific investments towards countermeasure/jammer/receiver algorithm development, threat data file and model updates as modern threats continue to evolve.  These updated data files and algorithms can be deployed within hours of release by squadron maintenance personnel to aircraft while still on the ramp or flight deck.  This program directly addresses the operational requirement of Strike survivability platforms for optimization of EW/countermeasure solutions across the Department of Navy.		0.000		2.276		6.108		6.238				6.238		8.444		8.614		8.776		8.950

		113		A/PP		0604270N		3308		Technology Development		05						2.276		6.108		6.238		0.000		6.238								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		3309		Assault Survivability Optimization		05		Program was established to fill aircraft survivability gaps against current and future threat systems. This project addresses the Air Expendable Countermeasures (AECM) requirement maintaining a portfolio of countermeasures capable of defeating current and advancing surface-to-air and air-to-air threat missile systems to include the development, testing, and rapid fielding of advanced countermeasures and enhanced employment techniques needed to support fleet combat operations.  Countermeasure dispensing techniques are developed using capability advancements tied to integrated Aircraft Survivability Equipment (iASE) investments by leveraging available sensor data in the iASE Suite. Improved countermeasure dispense techniques are rapidly delivered to operational Fleet aircraft thru Mission Data File updates via established software update processes. Also, new expendable countermeasure technology developed in industry, by other DoD Components and through other R&D programs can be transitioned to AECM Program of Record meet the required operational platform survivability without further investment in iASE systems. This Project also includes/enables iASE which improves situational awareness for own-ship, wingman, and distributed command and control. Resources will be applied to the following areas:
1) Studies and evaluations to optimize employment of current countermeasures and iASE capabilities.
2) Development and demonstration of advanced expendable countermeasures and countermeasure techniques.
3) Testing and evaluation of advanced countermeasures.
4) Development of system software enhancements and integration for the testing and deployment of advanced countermeasure techniques.
5) Development of and upgrades to modeling tools and specialized equipment required to conduct evaluation of advanced countermeasures against proliferating threats.		3.484		0.848		0.836		6.910				6.910		0.842		0.861		0.878		0.895

		113		A/PP		0604270N		3309		Assault Survivability Optimization		05						0.848		0.836		6.910		0.000		6.910								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		3327		MAGTF EW Aviation Development		05		This project unit supports the United States Marine Corps (USMC) development of Marine Air Ground Task Force (MAGTF) Electronic Warfare (EW) and the various elements of its distributed System of Systems (SoS).  The SoS addresses MAGTF EW sufficiency gaps in the areas of Electronic Attack (EA), EW Support (ES), and Electronic Protection with a multitude of payloads designed for carriage on a variety of organic MAGTF air assets. Payload development plans follow an adaptable, modular and open architecture philosophy to combat the increasing capability gap and enable future growth at a reduced operational and sustainment cost. A key element to this capability is the AN/ALQ-231(V) Intrepid Tiger II program.   

The AN/ALQ-231(V)1 pod is the variant of the Intrepid Tiger II pod flown on the AV-8B and F/A-18A-D platforms, with plans for future integration of AN/ALQ-231(V)1 Block X on MV-22, C-130, and CH-53K platforms.  The AN/ALQ-231(V)3 is the variant of the Intrepid Tiger II pod flown on the UH-1Y platform, with plans for future integration on AH-1 platforms.  All payload variants are capable of conducting, supporting, and coordinating Electro-Magnetic Spectrum (EMS) operations in the form of EA and ES against Irregular Warfare threats. Additionally, all payloads are scalable and adaptable for emerging threats and are interoperable with the USMC's Electronic Warfare Services Architecture (EWSA). The Intrepid Tiger II capability is design to be integrated for MAGTF tactical coordination of cyberspace and EW operations via the Cyber Electronic Warfare Coordination Cell (CEWCC).		16.115		23.551		12.362		7.677				7.677		8.136		6.717		14.382		14.664

		113		A/PP		0604270N		3327		Intrepid Tiger II (AN/ALQ-231)		05						21.051		9.811		5.075		0.000		5.075								

		113		A/PP		0604270N		3327		MAGTF EW Jammer Techniques Development		05						2.500		2.551		2.602		0.000		2.602								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		3371		MAGTF EW Interoperability Development		05		This project unit supports the United States Marine Corps air-ground interoperability by providing a variety of capabilities through multiple functions of the Software Reprogrammable Payload (SRP) when installed aboard SRP-capable aircraft. The spiral development plans allow adaptable, scalable, and open architecture philosophy to reduce stove-pipe solutions but enable future growth at a reduced operational and sustainment cost.		1.617		1.609		0.371		1.291				1.291		1.196		1.002		1.027		1.047

		113		A/PP		0604270N		3371		Software Reprogrammable Payload		05						1.609		0.371		1.291		0.000		1.291								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		113		Project		0604270N		9999		Congressional Adds		05		This Congressional Add project unit supports the United States Marine Corps (USMC) development, design, and manufacturing of the AN/ALQ-231(V)3 pod (Rotary-Wing variant) jettison capability on the UH-1Y platform. AN/ALQ-231 (V) 3 pod was originally developed as part of a Rapid Deployment Capability (RDC) program. UH-1Y jettison capability was not developed as part of the RDC program. This FY 2018 Congressional add will develop, integrate and test jettison capability that will be incorporated and integrated on all (V)3 pods.		0.000		3.000		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		113		CA		0604270N		9999		Intrepid Tiger II (V)3 UH-1Y Jettison Capability		05						3.000		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		114		PE		0604273M				(U)Executive Helo Development		05		The VH-92A is the replacement helicopter for the VH-3D and the VH-60N, the aircraft currently used by Marine Helicopter Squadron One (HMX-1) to transport the President, Vice President, and other distinguished officials as directed by the White House Military Office.  The VH-3D and VH-60N are approaching the end of their service lives.  Funding for the VH-92A program supports Engineering and Manufacturing Development Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		0.000		0.000		245.064		187.436				187.436		83.654		38.893		24.620		25.100

		114		Project		0604273M		3300		Presidential Helicopter VH-92A		05		Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. The VH-92A will replace the VH-3D and VH-60N. Funding supports Engineering and Manufacturing Development Phase (EMD) activities including integration of systems, production, qualification, and support of test articles, logistics products development, demonstration of system integration, interoperability, safety and utility.  Two Engineering Development Model (EDM) and four System Demonstration Test Article (SDTA) aircraft will be delivered during EMD. The EDM and SDTA aircraft will be used for Developmental Test & Evaluation (DT&E), Operational Testing (OT) for verification of Performance Based Specifications (PBS), airworthiness certification and Supportability Verification. The EDM aircraft will remain test aircraft for the life of the program. The SDTA aircraft will be used for Initial Operational Test and Evaluation (IOT&E) and will be refurbished for Initial Operational Capability (IOC).		0.000		0.000		245.064		164.985				164.985		59.697		14.512		0.000		0.000

		114		A/PP		0604273M		3300		Product Development		05						0.000		203.796		136.994		0.000		136.994								

		114		A/PP		0604273M		3300		Program Management		05						0.000		6.495		4.159		0.000		4.159								

		114		A/PP		0604273M		3300		Support		05						0.000		15.336		8.504		0.000		8.504								

		114		A/PP		0604273M		3300		Test and Evaluation		05						0.000		19.437		15.328		0.000		15.328								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		114		Project		0604273M		3390		VH-92A Improvements		05		VH-92A Product Improvements address pre-planned product improvement requirements written into the Capabilities Development Document approved by Joint Requirements Oversight Committee in Jan 2013 and updated for Milestone C. The VH-92A Improvement projects provide near and long term improvements to the fleet, focusing on documented deficiencies related to mission systems, maintainability and reliability and obsolescence issues. The project addresses development associated with Mission Communications System (MCS) upgrades (both software and hardware), enhancements to Wideband Line of Sight (WBLOS), enhanced visual system (EVS), and cockpit upgrades.		0.000		0.000		0.000		22.451				22.451		23.957		24.381		24.620		25.100

		114		A/PP		0604273M		3390		Product Improvement Development		05						0.000		0.000		16.298		0.000		16.298								

		114		A/PP		0604273M		3390		Program Management		05						0.000		0.000		1.303		0.000		1.303								

		114		A/PP		0604273M		3390		Test and Evaluation		05						0.000		0.000		4.850		0.000		4.850								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		115		PE		0604273N				(U)Executive Helo Development		05		The VH-92A is the replacement helicopter for the VH-3D and the VH-60N, the aircraft currently used by Marine Helicopter Squadron One (HMX-1) to transport the President, Vice President, and other distinguished officials as directed by the White House Military Office.  The VH-3D and VH-60N are approaching the end of their service lives.  Funding for the VH-92A program supports Engineering and Manufacturing Development Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		1,469.351		430.647		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		115		Project		0604273N		3300		Presidential Helicopter VH-92A		05		Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. The VH-92A will replace the VH-3D and VH-60N. Funding supports Engineering and Manufacturing Development Phase (EMD) activities including integration of systems, production, qualification, and support of test articles, logistics products development, demonstration of system integration, interoperability, safety and utility.  Two Engineering Development Model (EDM) and four System Demonstration Test Article (SDTA) aircraft will be delivered during EMD.  The EDM and SDTA aircraft will be used for Developmental Test & Evaluation (DT&E), Operational Testing (OT) for verification of Performance Based Specifications (PBS), airworthiness certification and Supportability Verification. The EDM aircraft will remain test aircraft for the life of the program.  The SDTA aircraft will be used for Initial Operational Test and Evaluation (IOT&E) and will be refurbished for Initial Operational Capability (IOC).		1,469.351		430.647		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		115		A/PP		0604273N		3300		Product Development		05						376.596		0.000		0.000		0.000		0.000								

		115		A/PP		0604273N		3300		Program Management		05						6.375		0.000		0.000		0.000		0.000								

		115		A/PP		0604273N		3300		Support		05						28.006		0.000		0.000		0.000		0.000								

		115		A/PP		0604273N		3300		Test and Evaluation		05						19.670		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		116		PE		0604274N				Next Generation Jammer (NGJ)		05		The Next Generation Jammer (NGJ) is the next step in the evolution of Airborne Electronic Attack (AEA) and is a critical capability necessary to address current, emerging, and evolving Electronic Warfare gaps, ensure kill chain wholeness against growing threat capabilities and capacity, keep pace with enemy threat weapon systems' advancements, and support the continuous expansion of the AEA mission areas that exceed the capability of currently fielded systems. NGJ will utilize enhanced techniques and tactics to deliver significantly improved radar and communications jamming effectiveness as well as other classified capabilities. Utilizing an Open Systems Architecture that supports software and hardware updates to rapidly counter emergent and evolving threats, NGJ is a key enabler and force multiplier for operations across the spectrum of missions defined in the Defense Strategic Guidance, including strike warfare, projecting power in highly contested environments, and counterinsurgency/irregular warfare. NGJ will also address the shortfalls in scalability, flexibility, supportability, interoperability, availability, and capability of the existing AN/ALQ-99 Tactical Jamming System. 

This Program Element (PE 0604274N) supports the AN/ALQ-249 Next Generation Jammer - Mid Band (NGJ-MB) (formerly known as Next Generation Jammer Increment 1) program. NGJ-MB will address AEA capability and sufficiency gaps against enemy threats operating in the middle frequency bands of the electromagnetic spectrum. NGJ-MB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators. The NGJ-MB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System.		1,814.232		584.538		449.429		524.261				524.261		434.223		178.364		0.000		0.000

		116		Project		0604274N		0557		Next Generation Jammer		05		This Program Element (PE 0604274N) supports the NGJ-MB program. NGJ-MB will address AEA capability and sufficiency gaps against enemy threats operating in the middle frequency bands of the electromagnetic spectrum. NGJ-MB will provide the ability to effective engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators. The NGJ-MB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System Mid-Band pods.		1,814.232		584.538		449.429		524.261				524.261		434.223		178.364		0.000		0.000

		116		A/PP		0604274N		0557		Next Generation Jammer Mid-Band Aircraft Integration		05						91.407		101.354		66.720		0.000		66.720								

		116		A/PP		0604274N		0557		Next Generation Jammer Mid-Band Primary Hardware Development		05						371.603		201.876		285.906		0.000		285.906								

		116		A/PP		0604274N		0557		Next Generation Jammer Mid-Band Support & Management Services		05						5.874		6.180		6.302		0.000		6.302								

		116		A/PP		0604274N		0557		Next Generation Jammer Mid-Band Systems Engineering		05						59.471		61.604		58.541		0.000		58.541								

		116		A/PP		0604274N		0557		Next Generation Jammer Mid-Band Test and Evaluation		05						56.183		78.415		106.792		0.000		106.792								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		117		PE		0604280N				JT Tact Radio Sys (JTRS)		05		(0725)The Communication Automation, Battle Force Tactical Network (BFTN) program, is a continuing program that provides for automation and communications upgrades for fleet tactical users. The BFTN on each surface, subsurface, air, or fixed US Navy platform utilizes previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios to create a secure gateway that inter-connects all users into a common Radio Frequency (RF) Tactical Network. This network directly supports the Resilient Command and Control (RC2) posture of US-Only and North Atlantic Treaty Organization (NATO) Allied/Coalition users' tactical data information exchanges on each platform between and/or across separately dispersed RF Networks even if Satellite Communications (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

FY 2020 BFTN efforts will focus on development efforts necessary to address capability gaps and test report recommendations, and commence studies to address High Frequency (HF) Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.

(0742)Submarine Integrated Antenna System: The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.

(0921)Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types. NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data. NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains. This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based Position, Navigation, and Timing (PNT) Service (GPNTS), Air Navigation Warfare (NAVWAR) and GPS Modernization. Sea NAVWAR provides AJ antennas and GPNTS provides GPS receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms. Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

(1411)Submarine Tactical Communications System: The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
						
(2126)Tactical Data Link (TDL) systems includes the Advanced Tactical Data Link Systems (ATDLS) integration programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT); and Network Tactical Common Data Link (NTCDL) Program which provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (surface, air, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and full motion video (FMV)) across dissimilar joint, service, coalition, and civil networks. The program element also develops and tests tactical data link capability to distribute other data types to new and existing platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under operational systems development because it encompasses engineering and manufacturing development for upgrade of existing operational systems.

Link 16 Network Program provides high power shipboard and shore integrated Link 16 capability through the fielding of Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ships (MOS) and MOS Modernization (MOS Mod) including transmit and receive antennas and High Power Amplifiers (HPA).  JTIDS, MOS and MOS Mod utilizes the JTIDS, MIDS Low Volume Terminal (LVT), and  MIDS Joint Tactical Radio System (JTRS) terminals respectively, integrates the HPA and interfaces to the shipboard  antenna and Command and Control Processor (C2P).  MIDS-LVT and MIDS JTRS terminals are developed by the MIDS Program Office. JTIDS terminal is no longer in production, but is undergoing product improvement to maintain interoperability and security with MIDS-LVT and MIDS JTRS. As part of the product improvement all shipboard Link 16 terminals are required to have dynamic network management (DNM), crypto modernization (CM) and frequency remapping (FR). MIDS Program Office is developing additional improvements to the MIDS-LVT and MIDS JTRS terminals. The MIDS-LVT will have Link 16 Enhanced Throughput (ET) and the MIDS JTRS will have the added capability of four net concurrent multi-netting (CMN) with current contention receive (CCR) and tactical targeting networking technology (TTNT).

(3020)The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. MIDS-LVT Block Upgrade 2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for Cryptographic Modernization (CM) and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for Frequency Remapping (FR). 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 FR, software programmability, CM, and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4). 

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

The FY20 Budget continues the development of the MIDS JTRS Link 16 transceiver hardware upgrade to allow for rapid field loadable updates. FY20 will include the Link 16 hardware Critical Design Review, Technical Readiness Review and the completion of the MIDS JTRS TTNT testing as well as the updates to the TTNT and Link 16 waveforms.

(3078)Digital Modular Radio (DMR) with Integrated Waveform (IW) and Mobile User Objective System (MUOS) capable hardware is the Navy's technical solution for the IW/MUOS requirement. The DMR AN/USC-61(C), is the first software defined radio to become a communications system standard for the U.S. Military. The compact, multi-channel DMR provides 3G, Wideband Code Division Multiple Access (WCDMA) technology, for high speed/capacity voice and data satellite communications. DMR radios currently operate aboard U.S. Navy surface and subsurface vessels, fixed-sites and other Department of Defense (DoD) communication platforms using frequencies ranging from 2 MHz to 2 GHz. Certified to pass secure voice and data at Multiple Independent Levels of Security (MILS) over High Frequency (HF), Very High Frequency (VHF), Ultra High Frequency (UHF), and Satellite Communications (SATCOM) channels, the DMR system was developed to the U.S. Navy's specifications and meets all the stringent environmental, Electromagnetic Interference (EMI) and performance requirements for use in the U.S. Fleet. This system is formally specified by both Fleet Commanders as a threshold capability, for global maritime command control and communications in a Distributed Maritime Environment, to execute current warfighting plans and is required for National Command and Control capability. This program is for continued development/integration of the IW and MUOS waveforms into the DMR in accordance with Military Standards 188-181,2,3. Additionally, the enhancements of High Frequency Distribution Amplifier Group (HFDAG) and HF Automated Link Establishment (ALE) will also be developed/integrated into the DMR. HFDAG is a follow-on HF solution to fulfill transmit and receive HF communication capability with various modes of operation, such as ALE, for Navy platforms. HFDAG will utilize the existing DMR as the exciter/receiver. Generation 3 (GEN 3) HF ALE/HF wideband provides Navy users with improved HF communications, increased transmission rates from radio to radio, and serves as a supplement to SATCOM when SATCOM networks are overloaded or unavailable. IW uses a Time Division Multiple Access (TDMA) communication system in an attempt to improve satellite bandwidth utilization over legacy SATCOM waveforms. This enables demand assigned services on UHF SATCOM networks to support new applications that require better performance and higher channel throughput. The MUOS waveform will enable MUOS satellites to provide worldwide communication satellite coverage for DoD requirements. MUOS will provide functionality comparable to commercial mobile phone systems.

FY 2020 DMR will complete an assessment and test of the Military Standard mandated MUOS scanning requirements, develop a scanning Concept of Operations (CONOPS), and continue development of updated DMR Cryptographic Equipment Application (CEA) software to be compliant with the latest National Security Agency (NSA) cryptographic modernization specifications.

(3341)Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (air, surface, sub-surface, and man-portable) and exchange command and control information (voice, data, imagery, and full-motion video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters the capability to support multiple, simultaneous, networked operations with in-service Common Data Link (CDL) equipped aircraft (e.g., F/A-35, P-3, and MH- 60R) in addition to next-generation manned and unmanned platforms (e.g., P-8 Poseidon, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS), and Fire Scout). NTCDL benefits the Fleet by providing a horizon extension for line-of-sight systems for use in time-critical strike missions. 

FY 2020 request is for NTCDL product development, to include continued development of two (2) NTCDL Engineering Development Models (EDMs) and associated software.

(4011)The Navy Expeditionary C4I project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium, and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, assured communications in denied environments along with agility and mobility. Funding is required for testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.		41.173		5.172		3.272		192.345				192.345		183.047		134.904		121.604		124.613

		117		Project		0604280N		0725		Communication Automation		05		The Communication Automation, Battle Force Tactical Network (BFTN) program, is a continuing program that provides for automation and communications upgrades for fleet tactical users. The BFTN on each surface, subsurface, air, or fixed US Navy platform uses previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios (a.k.a. Radio Frequency (RF)) to create a secure gateway that inter-connects all users into a common RF Tactical Network (a.k.a. wireless). BFTN enables war-fighters to digitally communicate National Atlantic Treaty Organization (NATO) Allied/Coalition and US-Only information necessary to execute and plan in a real-time operational environment without relying on ashore application server interaction. This RF Network separately supports US-Only Carrier and Expeditionary Strike Group Commanders and maintains the digital communication ability to execute and plan with other U.S. ships, submarines or aircraft, as well as with NATO Allied/Coalition networks, even if Satellite Communication (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

FY 2020 BFTN efforts will focus on development efforts necessary to address capability gaps and test report recommendations, and commence studies to address High Frequency (HF) Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.		0.000		0.000		0.000		3.114				3.114		0.505		0.562		0.620		0.652

		117		A/PP		0604280N		0725		Battle Force Tactical Network (BFTN)		05						0.000		0.000		3.114		0.000		3.114								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		0742		Sub Integrated Ant System		05		The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.		0.000		0.000		0.000		18.925				18.925		16.152		15.680		13.943		14.219

		117		A/PP		0604280N		0742		Advanced High Data Rate (AdvHDR)		05						0.000		0.000		3.459		0.000		3.459								

		117		A/PP		0604280N		0742		Antenna Improvements		05						0.000		0.000		1.577		0.000		1.577								

		117		A/PP		0604280N		0742		Submarine High Data Rate (SubHDR) Pre-Planned Product Improvement (P3I)		05						0.000		0.000		3.480		0.000		3.480								

		117		A/PP		0604280N		0742		Towed Buoy Antenna (AN/BRR-6/6B)		05						0.000		0.000		5.258		0.000		5.258								

		117		A/PP		0604280N		0742		Transition Engineering		05						0.000		0.000		5.151		0.000		5.151								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		0921		NAVSTAR GPS Equipment		05		The FY 2020 funding request was reduced by $12.132 million to account for the availability of prior year execution balances.

Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types.  NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data.  NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains.  This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based PNT Service (GPNTS), Air NAVWAR and GPS Modernization.  Sea NAVWAR provides AJ antennas and GPNTS provides GPS Receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms.  GPS continues to be integrated in all Department of Defense (DoD) platforms and the development of enhanced and protected GPS is a national security priority.  Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

The Air and Sea NAVWAR programs provide continued access to GPS information in a denied or impeded electronic environment.  Development efforts for both programs provide improvements to various platform type antennas and ensure compatibility with the new Military Code (M-Code) signal.  The Air NAVWAR program continues integration efforts using GPS Antenna System (GAS-1), Advanced Digital Antenna Production (ADAP), and other AJ antennas on air platforms while investigating smaller AJ antennas for space constrained platforms and aircraft with unique requirements. The Sea NAVWAR program integrates AJ antennas onto surface and subsurface platforms.  The Sea NAVWAR program will continue to research the viability and development of smaller AJ antennas for space-constrained platforms.  The program continues to support the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development which integrates AJ capability into the submarine Multi-Function Mast (OE-538B) antenna system. 

The GPNTS system is being developed to serve as the primary A-PNT system for the surface Navy to ensure reliable PNT capability and interoperability insertion into GPS receivers and associated C4ISR and Combat Systems in a denied environment.  GPNTS pairs with AJ antennas and provides precise A-PNT data required for combat, weapons, command, control, communications, navigation, and other systems, as well as providing the time synchronization critical for network environments.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  GPNTS is an Open Architecture (OA) development, enabling rapid software and hardware based capability improvements to be inserted without a requirement for single-source contracting.  GPNTS will host the Air Force GPS Directorate-developed Military GPS User Equipment (MGUE) card, allowing access to the new GPS M-Code signal.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  The system will provide the capability to migrate non-real time GPS data toward a Common Computing Environment (CCE) and provide a path for the integration of advanced navigation systems and sensors.  GPNTS provides A-PNT capability to C4ISR and Combat Systems in standalone and networked architectures throughout maritime domains.  

GPS Modernization executes the Navy's integration of MGUE being developed by the Air Force GPS Directorate on Navy air platforms.  This effort provides Navy platforms improved access to GPS signals in challenged and jammed environments.  Because of the number and diversity of all of the Navy's air and weapons platforms, this project will consist of multiple parallel efforts that integrate different M-code GPS receivers into different type model series aircraft across many program offices with central coordination and management of funding and priorities by GPS Modernization.  Each platform will require unique prime vendor integration and testing that includes software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements.  Modernized Global Positioning System (GPS) receivers will utilize the new M-Code GPS Signal in Space, incorporate enhanced cryptology, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  Additionally, GPS Modernization delivers increased GPS Anti-Jam (AJ) protection and enables blue force GPS electronic attack.  This effort supports Navy compliance with Public Law 111-383 which prohibits spending funds on non-Military Code (M-Code) GPS user equipment after FY 2017.		0.000		0.000		0.000		59.977				59.977		57.515		39.887		23.764		24.258

		117		A/PP		0604280N		0921		Air Navigation Warfare (NAVWAR)		05						0.000		0.000		6.667		0.000		6.667								

		117		A/PP		0604280N		0921		Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS)		05						0.000		0.000		13.242		0.000		13.242								

		117		A/PP		0604280N		0921		Global Positioning System (GPS) Modernization		05						0.000		0.000		37.446		0.000		37.446								

		117		A/PP		0604280N		0921		Sea Navigation Warfare (NAVWAR)		05						0.000		0.000		2.622		0.000		2.622								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		1411		Sub Tact Comm System		05		The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.		0.000		0.000		0.000		14.175				14.175		12.977		14.372		14.674		14.963

		117		A/PP		0604280N		1411		Common Submarine Radio Room (CSRR)		05						0.000		0.000		10.126		0.000		10.126								

		117		A/PP		0604280N		1411		Link 16		05						0.000		0.000		3.397		0.000		3.397								

		117		A/PP		0604280N		1411		Undersea Assured Command & Control (UAC2)		05						0.000		0.000		0.652		0.000		0.652								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		2126		ATDLS Integration		05		FY 2020 funding request was reduced by $5.0 million to account for the availability of prior year execution balances.

This project develops and improves the Navy's Tactical Data Link (TDL) systems. It includes the Advanced Tactical Data Link Systems (ATDLS) Integration Programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT).

ATDLS Integration Program develops new and improved capabilities for Navy TDL users. The ATDLS Integration Programs perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. The programs insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. The Navy Link 16 Network Increment II consists of Dynamic Network Management (DNM), Cryptographic Modernization (CM) and Frequency Remapping (FR). C2P Technology Refresh (TR) and C2P Interoperability will modernize legacy C2P processing components to address C2P component obsolescence and fleet interoperability issues. C2P is a critical component in the Aegis Ballistic Missile Defense (BMD) architecture. C2P Modernization is a service life extension program required to sustain C2P support of Naval Integrated Air and Missile Defense (IAMD) and BMD capabilities. Link 22 development and integration into the C2P allows for standard data link communication with Coalition forces. LMMT will upgrade commercial off-the-shelf hardware and modernize software operating systems. LMMT will improve TDL performance monitoring and management in support of the Integrated Air & Missile Defense (IAMD) and Ballistic Missile Defense (BMD) missions.

Link 16 Network Increment II:   (1) Develop and implement CM and FR mandates as a product improvement into Link 16 terminals and integration into shore sites, ship (NGC2P, Next Generation Command and Control Processor), and current Navy Joint Tactical Information Distribution System (JTIDS) airborne platforms; (2) Developmental Testing (DT) / Operational Testing (OT) of Navy platform CM/FR modifications; (3) provide product improvement for continued production capability Multifunctional Information Distribution System (MIDS) on Ship (MOS) Modernization (MOS Mod) and extensibility to new Tactical Data Link capabilities of shipboard Link 16 terminals, (4) qualification of replacement shipboard Link 16 antenna to replace end of life existing antenna. JTIDS, MOS CM/FR, and MOS Mod efforts are in support of NSA and Joint Chiefs of Staff mandates for the modernization of the cryptographic algorithm used in Link 16 terminals and the Department of Defense and the Department of Transportation Memorandum of Agreement for the implementation of a capability to remap any 14 of the existing 51 frequencies in order to remain operable within the United States and its possessions. All Link 16 terminals are required to have this capability to support Link 16 Interoperability. 

FY2020 Justification: Complete JTIDS CM/FR shipboard integrated testing and data reduction including operational test. Continue preparations and conduct JTIDS CM/FR Fielding Decision Review (FDR). Complete MOS CM/FR integrated testing and data reduction including operational test.  Continue preparations and conduct MOS CM/FR Fielding Decision Review (FDR).  Complete government testing and data reduction including for operational testing of MOS Mod. Continue preparations and conduct MOS Mod FDR fielding decision review.  Develop C2P software update to implement CMN capability. Initiate government integration and testing of CMN capability with MOS Mod and C2P. Continue Link 16 Network integration logistics support.

Command and Control Processor (C2P) Technology Refresh (TR) funds a product improvement effort to the legacy C2P hardware components and allows legacy C2P software to execute on modern processors, thereby extending its effective service life. Product improvement efforts will include C2P software development, hardware integration, update of the C2P development environment to promote sustainability and testing to include follow-on test and evaluation (FOT&E) of the C2P TR baseline. Software development contractors will transform C2P legacy software code with modern supportable software code. "C2P, Phase 3", Increment 2 is planned to include Link 22, which is a modernized replacement for Link 11, providing beyond line of sight (BloS) tactical data communication system utilizing fixed frequency or frequency hopping techniques in the high frequency (HF) (3-30 Megahertz (MHz)) and/or the ultra high frequency (UHF) (225-400 MHz) bands. C2P Modernization is required to address Cybersecurity challenges, Operational Availability (Ao) challenges and sustainment issues associated with the current C2P system configurations.   C2P Modernization funds the transition of the C2P's legacy CMS-2Y software code (old Navy unique computer programming language from the 1980s) to a modern software language. Transition to a modern software language is required to sustain the system software and to address growing cybersecurity and Ao challenges and to enable more affordable transition to new hardware processing components as a result of commercial off the shelf processor obsolescence.

FY2020 Justification (C2P): Continue C2P Link 22 Aegis combat system testing, conduct developmental testing and prepare for Link 22 Follow-on Test and Evaluation (FOT&E).  Continue C2P Modernization engineering assessment and design. Conduct C2P Modernization design reviews in preparation for C2P Modernization development.  

Link Monitoring and Management Tool (LMMT) is a system delivered on commercial off-the-shelf hardware providing gateway functions for multiple Tactical Data Link (TDL) interface, routing and display of TDL data to include Link 16 and Joint Range Extension (JRE). LMMT is also capable of performing TDL network planning, monitoring, management, data forwarding between the TDLs and providing tactical data to the Global Command and Control System (GCCS) for establishing the common operational picture.  LMMT requirements will be incrementally developed and delivered in capability drops via the Joint Capabilities Integration Development System (JCIDS) IT Box approach.

FY 2020 Justification (LMMT):  Conduct Capability Drop (CD) 3 Build Decision and commence CD 3 development.		0.000		0.000		0.000		18.201				18.201		22.862		21.206		22.611		23.063

		117		A/PP		0604280N		2126		Command and Control Proecessor (C2P)		05						0.000		0.000		12.590		0.000		12.590								

		117		A/PP		0604280N		2126		Link 16 Network Increment II  - Cryptographic Modernization (CM) / Frequency Remapping (FR)		05						0.000		0.000		3.384		0.000		3.384								

		117		A/PP		0604280N		2126		Link Monitoring and Management Tool (LMMT)		05						0.000		0.000		2.227		0.000		2.227								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		3020		MIDS/JTRS		05		The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. MIDS-LVT Block Upgrade 2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for Cryptographic Modernization (CM) and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for Frequency Remapping (FR). 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 FR, software programmability, CM, and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4).

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

The FY20 Budget continues the development of the MIDS JTRS Link 16 transceiver hardware upgrade (formerly MIDS Modernization) to allow for field loadable updates. FY20 will include the Link 16 hardware Critical Design Review, Technical Readiness Review and the completion of the MIDS JTRS TTNT testing as well as the updates to the TTNT and Link 16 waveforms.		0.000		0.000		0.000		39.214				39.214		31.198		29.480		30.515		31.673

		117		A/PP		0604280N		3020		MIDS		05						0.000		0.000		39.214		0.000		39.214								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		3078		Digital Modular Radio		05		Digital Modular Radio (DMR) with Integrated Waveform (IW) and Mobile User Objective System (MUOS) capable hardware is the Navy's technical solution for the IW/MUOS requirement. The DMR AN/USC-61(C), is the first software defined radio to become a communications system standard for the U.S. Military. The compact, multi-channel DMR provides multiple waveforms and multi-level information security for voice and data communications. DMR radios currently operate aboard U.S. Navy surface and subsurface vessels, fixed-sites and other Department of Defense (DoD) communication platforms using frequencies ranging from 2 MHz to 2 GHz. Certified to pass secure voice and data at Multiple Independent Levels of Security (MILS) over High Frequency (HF), Very High Frequency (VHF), Ultra High Frequency (UHF), and Satellite Communications (SATCOM) channels, the DMR system was developed to the U.S. Navy's specifications and meets all the stringent environmental, Electromagnetic Interference (EMI) and performance requirements for use in the U.S. Fleet. This program is for continued development/integration of the IW and MUOS waveforms into the DMR in accordance with Military Standards 188-181,2,3. Additionally, the enhancements of High Frequency Distribution Amplifier Group (HFDAG) and HF Automated Link Establishment (ALE) will also be developed/integrated into the DMR. HFDAG is a follow-on HF solution to fulfill transmit and receive HF communication capability with various modes of operation, such as ALE, for Navy platforms. HFDAG will utilize the existing DMR as the exciter/receiver. Generation 3 (GEN 3) HF ALE/HF wideband provides Navy users with improved HF communications, increased transmission rates from radio to radio, and serves as a supplement to SATCOM when SATCOM networks are overloaded or unavailable. IW uses a Time Division Multiple Access (TDMA) communication system in an attempt to improve satellite bandwidth utilization over legacy SATCOM waveforms. This enables demand assigned services on UHF SATCOM networks to support new applications that require better performance and higher channel throughput. The MUOS waveform will enable MUOS satellites to provide worldwide communication satellite coverage for DoD requirements. MUOS will provide functionality comparable to commercial mobile phone systems.

FY 2020 DMR will complete an assessment and test of the Military Standard mandated MUOS scanning requirements, develop a scanning Concept of Operations (CONOPS), and continue development of updated DMR Cryptographic Equipment Application (CEA) software to be compliant with the latest National Security Agency (NSA) cryptographic modernization specifications.		41.173		5.172		3.272		3.262				3.262		3.000		3.016		6.422		6.550

		117		A/PP		0604280N		3078		DMR		05						5.172		3.272		3.262		0.000		3.262								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		3341		Network Tactical Common Data Link		05		The FY 2020 funding request was reduced by $4.576 million due to the availability of prior year execution balances.

Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time Intelligence, Surveillance, and Reconnaissance (ISR) data simultaneously from multiple sources (surface, airborne, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and Full Motion Video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters with the capability to support multiple, simultaneous, networked operations with currently fielded Common Data Link (CDL)-equipped air platforms (e.g. F/ A-35, P-3, and MH-60R), in addition to next generation manned and unmanned platforms (e.g., P-8, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS) and Fire Scout). NTCDL is an incremental capability (surface, airborne, sub-surface, man-portable) providing modular, scalable, multiple-link networked communications. NTCDL benefits the fleet by providing a horizon extension for line-of-sight sensor systems for use in time-critical strike missions and supports tasking, collection, processing, exploitation, and dissemination (TCPED) via its ISR networking capability. NTCDL supports Resilient Command and Control (RC2) through its relay capability, and supports TCPED through its ISR networking capability. 

FY 2020 request is for NTCDL product development, to include continued development of two (2) NTCDL Engineering Development Models (EDMs) and associated software.		0.000		0.000		0.000		32.432				32.432		35.837		7.861		6.156		6.279

		117		A/PP		0604280N		3341		Network Tactical Common Data Link (NTCDL)		05						0.000		0.000		32.432		0.000		32.432								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		117		Project		0604280N		4011		Naval Coastal Warfare Surv and C4I Sys		05		The Navy Expeditionary project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular
and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and
display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, cloud-based  architecture, assured communications in denied environments along with agility and mobility. Funding also supports testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.

The future of large scale communications assets such as Navy Enterprise Tactical Command and Control (NETC2) (V) 1 and 2, Expeditionary Mine Countermeasures (ExMCM), Assured Command and Control (AC2), will be converging to a Common Expeditionary and Shore Baseline (CESB) culminating in a single RMF Authority to Operate (ATO). Next generation air, surface and subsurface surveillance systems, as well as enhanced C4I capabilities, are required to meet operational objectives. Future technologies are being evaluated as enabling capabilities to expand situational awareness, providing additional tactical decision aids to the local area commander. Future C4I research and development efforts will be identified within NECC strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to increase agility, mobility and network security posture. Additional efforts will be driven by greater DoD initiatives, such as Joint Information Environment (JIE) Inc II, in order to maintain interoperability and drive down 
DoN enterprise costs.

Funding has been realigned into PE 0604230N from PE 0604280N Project 0411 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.		0.000		0.000		0.000		3.045				3.045		3.001		2.840		2.899		2.956

		117		A/PP		0604280N		4011		NECC C4ISR Modernization		05						0.000		0.000		3.045		0.000		3.045								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		118		PE		0604282N				(U)Next Generation Jammer (NGJ) Increment II		05		The Next Generation Jammer (NGJ) is the next step in the evolution of Airborne Electronic Attack (AEA) and is a critical capability necessary to address current, emerging, and evolving Electronic Warfare gaps, ensure kill chain wholeness against growing threat capabilities and capacity, keep pace with enemy threat weapon systems' advancements, and support the continuous expansion of the AEA mission areas that exceed the capability of currently fielded systems. NGJ will utilize enhanced techniques and tactics to deliver significantly improved radar and communications jamming effectiveness as well as other classified capabilities. Utilizing an Open Systems Architecture that supports software and hardware updates to rapidly counter emergent and evolving threats, NGJ is a key enabler and force multiplier for operations across the spectrum of missions defined in the Defense Strategic Guidance, including strike warfare, projecting power despite highly contested environments, and counterinsurgency/irregular warfare.  NGJ will also address the shortfalls in scalability, flexibility, supportability, interoperability, availability, and capability of the existing AN/ALQ-99 Tactical Jamming System.  

This Program Element (PE 0604282N) supports the Next Generation Jammer - Low Band (NGJ-LB) (formerly known as Next Generation Jammer Increment 2) program.  NGJ-LB will address AEA capability and sufficiency gaps against enemy threats operating in the lower frequency bands of the electromagnetic spectrum.  NGJ-LB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators.  The NGJ-LB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System Low-Band pods.		29.645		55.194		93.482		111.068				111.068		214.554		240.567		236.691		241.472

		118		Project		0604282N		3380		Next Generation Jammer Inc II		05		This Program Element (PE 0604282N) supports the Next Generation Jammer - Low Band (NGJ-LB) program.  NGJ-LB will address Airborne Electronic Attack (AEA) capability and sufficiency gaps against enemy threats operating in the lower frequency bands of the electromagnetic spectrum.  NGJ-LB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators.  The NGJ-LB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the aging AN/ALQ-99 Tactical Jamming System Low-Band pods.		29.645		55.194		93.482		111.068				111.068		214.554		240.567		236.691		241.472

		118		A/PP		0604282N		3380		Next Generation Jammer Low Band Aircraft Integration		05						0.000		0.000		16.532		0.000		16.532								

		118		A/PP		0604282N		3380		Next Generation Jammer Low Band Primary Hardware Development		05						33.733		56.980		43.176		0.000		43.176								

		118		A/PP		0604282N		3380		Next Generation Jammer Low Band Support & Management Services		05						2.237		2.856		2.913		0.000		2.913								

		118		A/PP		0604282N		3380		Next Generation Jammer Low Band Systems Engineering		05						19.224		33.534		46.119		0.000		46.119								

		118		A/PP		0604282N		3380		Next Generation Jammer Low Band Test & Evaluation		05						0.000		0.112		2.328		0.000		2.328								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		119		PE		0604307N				Surface Combatant Cmbt Sys Eng		05		This project provides Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrates new equipment and systems to pace the threat and capture advances in technology. Examples of captured advanced technologies include: open architecture, advanced information assurance and initial cyber defense, fiber optics, distributed computing architecture, and high performance computing, all of which require corresponding AEGIS Weapon System (AWS) and ACS changes.		4,069.441		340.760		379.116		415.625				415.625		361.917		325.305		289.099		288.124

		119		Project		0604307N		1447		Surf Combatant Combat System Imp		05		AEGIS Baseline nomenclature has changed for President's Budget 2020 as follows, ACB-12 with TI-12 is now AEGIS BL 9 Capability package (AEGIS BL 9 (2015) 2015, ACB-16 with TI-12 is now AEGIS BL 9 Capability Package (AEGIS BL 9 2018) 2018, ACB-16 with TI-12H is now AEGIS BL 9 Capability Package (AEGIS BL 9 2020) 2020, ACB-16 with TI-16 is now AEGIS BL 9 Capability Package (AEGIS BL 9 2021) 2021, and ACB-20 with TI-16 is AEGIS BL 10 Capability Package (AEGIS BL 9 2023) 2023. AEGIS Baseline 9 capability package 2015 (AEGIS BL 9 2015) includes new technology and capabilities to replace aging MIL-SPEC equipment, extend service life, and maintain the combat viability of AEGIS ships into the future. AEGIS BL 9 2015 has been installed during modernization availabilities to DDG 51-53, 57, 61, 65 and 69 and CG 59, 60, 62 and also introduced on new construction destroyers (DDG 113-118). 

AEGIS Baseline 9 capability packages 2018, 2020, and 2021 (AEGIS BL 9 2018, 2020, 2021) will deliver additional warfighter improvements to the AEGIS Fleet to include improved Ballistic Missile Defense (BMD) capabilities (DDG only), SEWIP BLK II, MH-60R Integration, SPQ-9B in the Fire Control Loop, Total Ship Training Capability (TSTC), Condition Based Maintenance, Combat System Boundary Defense, NIFC-CA 2019, and NIFC-CA Collateral #3. AEGIS BL 9 2018 will be delivered (including back-fit) to 15 DDGs (51/52/57/61/65/69/80/113-120), 7 CGs (52-58) and 2 AEGIS ASHORE (AA) sites (Poland/Romania); AEGIS BL 2020 will initially be delivered to 2 DDGs (79/83) and 7 CGs (63-65/66/68/69/71); and AEGIS BL 9 2021 will be delivered to 12 DDGs (81/84-88/92/94/121-124, 127).

AEGIS Baseline 10 capability package 2023 (AEGIS BL 10 2023) will provide critical warfighter improvements to the AEGIS FLT III Destroyers. AEGIS BL 10 2023 combat system development efforts include integration of the Air and Missile Defense Radar (AMDR) SPY-6 while building upon AEGIS BL 9 to form the foundation for the AEGIS Flight III DDG Combat System. 

AEGIS Far Term Interoperability Improvement Plan (FTIIP) addressed interoperability issues within fielded AEGIS Combat System configurations.

AEGIS Task Force Cyber Awakening effort assesses and delivers design improvements to AEGIS Combat System Computer Program and Hardware configurations to counter emerging cyber threats. These improvements are implemented within AEGIS Combat Systems configurations currently under development and include updates to Boundary Defense Components (BDC).
AEGIS BL 5 capability package 2020 (AEGIS BL 5 2020) combines AEGIS BL 5 and BMD 4.1 into single AEGIS Computer Program enabling near simultaneous shift between AAW and BMD operations for the AEGIS Flight I/II DDGs as well as a combined Air and Ballistic Missile Defense capability. Additional capabilities delivered with AEGIS BL 5 2020 include SM-6 integration, as well as capabilities developed to address Fleet Urgent Operational Needs (UONs). 

AEGIS BL 5 capability package 2023 (AEGIS BL 5 2023) includes refurbishment of the SPY-1D radar arrays with installation of Low Noise Amplifiers (LNA) to improve radar sensitivity against emerging threats through the end of the Flight I/II DDG service life.

AEGIS IFF MODE 4/5 Integration program addresses IFF Mode 4 issues and fully integrates Mode 5 IFF for all AEGIS Baselines by 2020 in support of Fleet direction.

Combat Systems Test Bed (CSTB) will address the current limitations in AEGIS Modeling & Simulation highlighted by DOT&E in previous AEGIS baselines.  Combat Systems Test Bed will provide automated analysis to efficiently process large amounts of M&S data. The CSTB has already been used to aid in the modeling and simulation of combat systems performance prior to the execution of every AEGIS Baseline 9 live fire testing since JAN 2015 and has a proven track record of realistic predictions and the identification of mission critical software defects.  CSTB is already being utilized to predict AEGIS Baseline 9 2018 system performance on Cruisers and Destroyers, and has already run over 145,000 missile scenarios, with an associated cost avoidance of $584M. The CSTB helps save on the use of targets and weapons required during live fire tests of new Combat Systems capabilities. DOT&E requires use of CSTB as noted in DOT&E letter dated Aug 09, 2013 and Jun 09, 2014.  CSTB will continue to be used by IWS1 with expanded capabilities in 2018, 2019, and 2020, and by Commander Operational Test and Evaluation Force for AEGIS BL 9 Critical Operational Issue evaluations in 2022. The CSTB will be a critical system for Frigate Combat System and AEGIS BL 10 2023.		4,031.962		333.043		362.170		405.547				405.547		353.019		317.337		282.960		282.776

		119		A/PP		0604307N		1447		AEGIS CRUISER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 12 (BL 9.A2))		05						39.251		43.113		23.900		0.000		23.900								

		119		A/PP		0604307N		1447		AEGIS DESTROYER BL 5 UPGRADES (PREVIOUSLY AEGIS BL 5.4 UPGRADE)		05						41.967		41.400		46.905		0.000		46.905								

		119		A/PP		0604307N		1447		AEGIS DESTROYER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 16 / TECHNOLOGY INSERTION 16 (BL 9.C2))		05						68.591		31.500		74.413		0.000		74.413								

		119		A/PP		0604307N		1447		AEGIS DEVELOPMENT SUPPORT		05						27.640		36.833		38.774		0.000		38.774								

		119		A/PP		0604307N		1447		AEGIS FLT III DESTROYER BL 10 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 20 / TECHNOLOGY INSERTION 16/20)		05						116.475		157.978		168.717		0.000		168.717								

		119		A/PP		0604307N		1447		AEGIS: FIX IFF MODE 4 / ACCELERATE MODE 5		05						18.752		28.691		21.470		0.000		21.470								

		119		A/PP		0604307N		1447		COMBAT SYSTEMS TEST BED (CSTB)		05						0.000		7.855		18.688		0.000		18.688								

		119		A/PP		0604307N		1447		FAR TERM INTEROPERABILITY IMPROVEMENT PLAN (FTIIP)		05						4.000		4.300		0.000		0.000		0.000								

		119		A/PP		0604307N		1447		TASK FORCE CYBER AWAKENING (TFCA)		05						16.367		10.500		12.680		0.000		12.680								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		119		Project		0604307N		3357		Aegis Training Improvement Program		05		The AEGIS Training Improvement project provides enhancements and upgrades to the Total Ship Training Capability (TSTC) training components within the combat system to address needs for increased training capability and functionality in conjunction with AEGIS Advanced Capability Builds (ACB). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Integrated Air and Missile Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC Battle Force Tactical Trainer (BFTT) Program and Ship Self Defense System (SSDS) MK2 TSTC Training Improvement programs to meet AEGIS combat system training requirements. TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F Fleet Synthetic Trainers (FSTs).   TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS BL 9.2.2AF, and SSDS BL 11.xAF.  ATD is being hosted along with the AEGIS and SSDS combat system on TI-16 common processing and display hardware.  ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

The BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.

Develop and integrate MH-60R simulator to enable embedded shipboard training in support of basic and sustainment training, as well as establishes the pathway to support pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to support basic and sustainment level training, as well as provide ability to distribute and establish CEC data link during pier-side fleet synthetic training exercises.  CET will also provide enable proficiency training of NIFC-CA capability.

Develop and integrate CEC Interim Training (CIT) capability to support pier-side fleet synthetic training events.  This is an interim capability support the distributed portion of the CET capability, until CET is fully deployed.  This supports training of strike groups of new tactical capabilities that were integrated into the AEGIS BL9 ships, and provides the necessary functionality to allow ships to train as a strike group.

Develop and integrate upgrades to Battle-Force Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to SSDS ACB 20 for Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades maintain authorization to participate in distributed shipboard training events.

TSTC integrated on AEGIS provides the capability to complete system and operational level testing of the combat system.		37.479		7.717		6.946		10.078				10.078		8.898		7.968		6.139		5.348

		119		A/PP		0604307N		3357		AEGIS Training Improvement and ACB 16 Integration		05						7.717		5.644		7.770		0.000		7.770								

		119		A/PP		0604307N		3357		Fleet Training Wholeness		05						0.000		1.302		2.308		0.000		2.308								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		119		Project		0604307N		9999		Congressional Adds		05		Provide System Engineering to evaluate Force Level Interoperability Improvements.		0.000		0.000		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		119		CA		0604307N		9999		AEGIS Force-Level Interoperability Definintion and Analysis		05						0.000		10.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		120		PE		0604311N				LPD-17 Class Systems Integration		05		The FY 2020 funding request was reduced by $0.223M to account for the availability of prior year execution balances.

The LPD 17 Class ships are functional replacements for 41 ships of four classes of amphibious ships.  These new ships embark, transport, and land elements of Marine landing forces in an assault by helicopters, landing craft, and amphibious vehicles.  Tactics, techniques, and tools for naval expeditionary warfare continue to evolve.  The LPD 17 Class configuration must continue to adapt to this evolutionary process, because these ships are expected to be in service until almost 2050.  The LPD 17 design includes system configurations that reduce operating and support costs and facilitate operational performance improvements.   System engineering and integration efforts that began in FY97 will develop further reductions in life cycle costs and will integrate performance upgrades in a rapid, affordable manner.  Possible research and development investigations include improvements in Hull, Mechanical and Electrical systems, advanced sensors, advanced computers, advanced command and control software, advanced information system technologies, and ship based logistics support.   Cost reduction and improved performance will be accomplished through sustained modeling and simulation efforts, resolutions of equipment obsolescence issues, prototype development, continued personnel reduction efforts, system performance tradeoff evaluations, and naval expeditionary warfare system engineering.  Feedback from the Fleet for integrating system configurations will be accomplished through Naval Surface Warfare Centers (Philadelphia, Dahlgren, Port Hueneme, Panama City).  These efforts will result in well defined specifications and drawings in system in system integration design packages that provide technical baseline for follow on ship procurements.		34.101		0.665		0.939		0.640				0.640		0.945		0.916		0.844		0.861

		120		Project		0604311N		2283		LPD-17 Class System Integration		05		The LPD 17 Class ships are functional replacements for 41 ships of four classes of amphibious ships.  These new ships embark, transport, and land elements of Marine landing forces in an assault by helicopters, landing craft, and amphibious vehicles.  Tactics, techniques, and tools for naval expeditionary warfare continue to evolve.  The LPD 17 Class configuration must continue to adapt to this evolutionary process, because these ships are expected to be in service until almost 2050.  The LPD 17 design includes system configurations that reduce operating and support costs and facilitate operational performance improvements.   System engineering and integration efforts that began in FY97 will develop further reductions in life cycle costs and will integrate performance upgrades in a rapid, affordable manner.  Possible research and development investigations include improvements in Hull, Mechanical and Electrical systems, advanced sensors, advanced computers, advanced command and control software, advanced information system technologies, and ship based logistics support. Cost reduction and improved performance will be accomplished through sustained modeling and simulation efforts, resolutions of equipment obsolescence issues, prototype development, continued personnel reduction efforts, system performance tradeoff evaluations, and naval expeditionary warfare system engineering.  Feedback from the Fleet for integrating system configurations will be accomplished through Naval Surface Warfare Centers (Philadelphia, Dahlgren, Port Hueneme, Panama City).  These efforts will result in well defined specifications and drawings in system in system integration design packages that provide technical baseline for follow on ship procurements.		34.101		0.665		0.939		0.640				0.640		0.945		0.916		0.844		0.861

		120		A/PP		0604311N		2283		Systems Engineering/Integration		05						0.665		0.939		0.640		0.000		0.640								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		121		PE		0604329N				Small Diameter Bomb (SDB)		05		Small Diameter Bomb Increment II (SDB II) is an ACAT 1C joint Department of the Air Force (USAF) and Department of the Navy (DON) program, with the USAF as the lead service.  The SDB II increases joint lethality in contested environments.  The SDB can strike a diverse set of targets inside an adversary's air and missile defense networks to destroy mobile platforms through the weather.  With increased loadout, range, and munitions effect the network enabled SDBII enhances close combat lethality in complex terrain and provides a net-centric operations capability.  The BRU-61 is the Universal Armament Interface (UAI) rack used to carry four SDB II's at one time.  The threshold aircraft for the USAF is the F-15E and for the DON are the F-35B and F-35C. F/A-18 E/F is an objective platform for the DoN.

The DON has adjusted the platform integration strategy through the inclusion of F/A-18 E/F using BRU-55 to deliver the capability to the warfighter aligned to adjusted F-35 program's schedule. 

BUDGET ACTIVITY JUSTIFICATION: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		364.555		99.286		96.980		50.096				50.096		77.197		55.663		48.185		49.146

		121		Project		0604329N		1663		SDB II F-18 Integration		05		Due to continuing delays in the F-35 program, the DON has adjusted the platform integration strategy by inclusion of Small Diameter Bomb II (SDB II) and BRU-55 on F/A-18 E/F to deliver the capability to the warfighter in light of continued F-35 program delays.  This program funds the aircraft software, integration, and testing required to successfully integrate SDB II and BRU-55 on the F/A-18 E/F to meet a FY 2020 Initial Operational Capability (IOC).  In order to meet the IOC, testing will be limited to the F/A-18 E/F midboard stations.  Following midboard station testing, the program will test SDB II and BRU-55 on inboard stations and the SDB II and BRU-61 four-place launcher on midboard and inboard stations.		98.371		47.282		31.875		3.947				3.947		8.177		4.581		3.088		3.147

		121		A/PP		0604329N		1663		F/A-18 Integration		05						47.282		31.875		3.947		0.000		3.947								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		121		Project		0604329N		3072		Small Diameter Bomb (SDB)		05		Small Diameter Bomb Increment II (SDB II) is an ACAT 1C joint Department of the Air Force (USAF) and Department of the Navy (DON) program, with the USAF as the lead service.  The SDB II increases joint lethality in contested environments.  The SDB can strike a diverse set of targets inside an adversary's air and missile defense networks to destroy mobile platforms through the weather.  With increased loadout, range, and munitions effect the network enabled SDBII enhances close combat lethality in complex terrain and provides a net-centric operations capability.  The BRU-61 is the Universal Armament Interface (UAI) rack used to carry four SDB II's at one time.  The threshold aircraft for the USAF is the F-15E and for the DON are the F-35B and F-35C. 

This Project Unit includes all funding for DoN support on the DoN threshold platforms, F-35B and F-35C.  The USMC requirement to field SDB II on F-35B is in F-35 Operational Flight Plan (OFP) Block 4.1.  The F-35C is being conducted as part of Block 4.2.  Commencing FY 2018, the F-35 integration will be using BRU-61 vice BRU-77 to carry the SDB II.		216.831		47.451		65.105		46.149				46.149		69.020		51.082		45.097		45.999

		121		A/PP		0604329N		3072		JSF Integration		05						21.503		29.948		14.222		0.000		14.222								

		121		A/PP		0604329N		3072		SDB II Weapon Support		05						25.948		35.157		31.927		0.000		31.927								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		121		Project		0604329N		3082		JMM BRU		05		The Joint Miniature Munitions Bomb Rack Unit (JMM BRU) is an Air Force (AF) led ACAT III program.  It is required for the Department of the Navy's (DON) carriage of the SDB II weapon in the internal bay of the F-35B and F-35C and operation in the DON environment.  The SDB II Capability Development Document (CDD) states that SDB II must be operable on the Miniature Munitions Smart Rack BRU-61/A.  The BRU-61/A, currently in sustainment for the AF, does not meet the needs to operate with SDB II within the F-35 internal bay in the DON environment.  The JMM BRU (BRU-77) fills the capability gap required by the DON.  Efforts include development of a dual power capability to meet the SDB II operating environment on the F-35.  The USMC requirement to field SDB II on F-35B is in F-35 Operational Flight Plan (OFP) Block 4.1.  The F-35C is being conducted as part of Block 4.2.

The BRU-77 contract was terminated for convenience 19 Oct 2017.  FY 2018 funding remains for termination costs.  The requirement will now be supported by BRU-61 budgeted within PU 3072.		49.353		4.553		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		121		A/PP		0604329N		3082		Joint Miniature Munitions Bomb Rack (JMM BRU) Prime Contractor		05						4.553		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		122		PE		0604366N				Standard Missile Improvements		05		STANDARD Missile (SM) is Navy's premier Anti-Air Warfare (AAW) missile, providing both area defense for the Fleet and self-defense for individual AEGIS CGs and DDGs, as required by the Joint Theater Air Missile Defense (TAMD), Mission Need Statement (MNS), Defense Planning Guidance (DPG), Quadrennial Defense Review (QDR), and Ship Class AAW Self Defense Capstone Requirements Document. SM-6 provides an air defense force multiplier to the U.S. Navy to greatly expand the AWS battlespace. Combining a modified AMRAAM active seeker onto the proven STANDARD Missile airframe, SM-6 provides an extended range (ER) anti-air warfare capability both over sea and overland. This low-risk approach relying on non-developmental items supported an FY 2011 Initial Operating Capability. With integrated fire control support, 
SM-6 BLK I ER provides the Navy with an increased battlespace against Anti-Air Warfare (AAW) threats over-the-horizon.		2,461.493		114.802		190.881		232.391				232.391		241.362		174.235		56.613		27.327

		122		Project		0604366N		0439		Standard Missile Improvement		05		Missile Integration with Air and Missile Defense S-Band Radar (AMDR-S) for DDG 51 Flight III ships, and with other platforms/Combat System baselines, will include requirements review/updates and analysis, verification; technical documentation, design review and working group SME support, missile/radar integration, missile test hardware procurement, risk assessment, safety, test and evaluation planning, analysis, and data collection.  Deliverables include interface control documents (ICDs) changes, missile specifications changes, and engineering documents updates to support AEGIS Configuration Baseline (ACB) 20 IPR Process (FY 18-21) Engineering Development Model (EDM) testing (FY 2016-2020); Combat Systems Engineering Development Site (CSEDS) , Moorestown, New Jersey Combat System/missile integration testing  at PMRF/ARDEL Kauai, HI (FY 2018-2020); Waterfront Integration Testing (WIT) FY 2022 and ACB 20 for DDG 51 FLT III Electromagnetic Environmental Effects (E3) and Hazard of Electromagnetic Radiation to Ordnance (HERO) Testing,  analysis, and reports.  

SM-2 BLK IIIC, formerly STANDARD Missile-2 Improvements, engineering changes funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components as well as performance improvements to address emerging threats.  Analysis will include evaluation of transition to an active seeker baseline leveraging the investment made with the SM-6 BLK I and ESSM Block II missiles. Initial funding is for the requirements generation, risk reduction/mitigation, and documentation leading to the commencement of the obsolescence project. Capability improvements: Enhanced stream-raid performance against numerous threats via target resolution and missile/target pairing logic, over-the-horizon capability for increased depth of fire, enhanced capability against electronic attack, improved firepower due to decreased dependence on illuminators, and enhanced fuzing.  The program has been designated an Accelerated Acquisition (AA) program by the CNO/ASN RDA on November 14, 2017. The program schedule will be shifted to reflect the change in process. Initial Capability (IC) planned for Q2FY2023.		1,170.827		24.270		110.058		82.533				82.533		68.054		46.561		15.868		10.601

		122		A/PP		0604366N		0439		Air and Missile Defense Radar (AMDR) Integration & Test		05						11.049		10.881		10.623		0.000		10.623								

		122		A/PP		0604366N		0439		SM-2 BLK IIIC  (formerly Standard Missile-2 Improvement)		05						13.221		99.177		71.910		0.000		71.910								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		122		Project		0604366N		2063		SM-6 Blk IB		05		This program leverages existing missile technology and advanced missile technology from the Phase 1A RPED rocket motor effort completing in FY 19. It aligns with the STANDARD Missile roadmap and takes advantage of the Navy's investment in the AEGIS Weapon System (AWS). This missile will provide an extended range capability for SM-6 and will be a key contributor to the protection of Joint U.S. Forces, in support of the 2018 National Defense Strategy. SM-6 Block IB addresses valid Joint, Fleet, and Navy Urgent Operational Needs and existing, JROC-approved requirements.

The Accelerated Acquisition Board of Directors (AA BoD) met on 17 January 2018 and approved the designation of the SM-6 Block IB Phase IA as a Rapid Prototyping, Experimentation and Demonstration (RPED) project. This designation acknowledged the requirement to expedite the development, acquisition and fielding of the SM-6 Block IB to Naval Forces.  The AA BoD met 9 November 2018 and directed SM-6 BLKIB to commence All Up Round prototyping (Phase IB).		0.000		0.000		0.000		116.700				116.700		138.700		95.500		24.300		3.700

		122		A/PP		0604366N		2063		SM-6 BLK IB		05						0.000		0.000		116.700		0.000		116.700								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		122		Project		0604366N		3092		Standard Missile 6 Program		05		This program leverages existing missile technology and advanced missile technology. It aligns missile technology roadmaps across the services (NAVSEA, NAVAIR, USAF, USMC and USA) and missile variants within the services, taking advantage of the Navy's investment in the AEGIS Weapons System (AWS), Cooperative Engagement Capability (CEC), and airborne early warning systems. This missile will provide an extended range engagement capability to provide the air superiority and the umbrella of protection for joint U.S. forces and allies against the full spectrum of manned-fixed and rotary-wing aircraft, unmanned aerial vehicles, and land attack and anti-ship cruise missiles in flight.  This missile contributes to the continuous protection of forward deployed ground maneuver forces as well as theater rear assets supporting mission requirements discussed in the National Security Strategy (NSS), Secretary of Defense National Defense Strategy (NDS), Chairman of the Joint Chiefs' National Military Strategy (NMS),  Capstone Concept for Joint Operations (CCJO), Joint Requirements Oversight Council (JROC) Integrated Air and Missile Defense (IAMD) Initial Capability Document (ICD), the JROC IAMD Joint Integrating Concept (JIC), JROC IAMD Operational Concept; the Theater and Air Missile Defense ICD (TAMD MDA-ICD), the Chairman of the Joint Chiefs of Staff Joint IAMD Vision 2020/2030 and the Joint Publication 3-01 Countering Air and Missile Threats; the Navy's Integrated Fire Control Naval Integrating Capability Concept (NIFC-NICC), the JROC Operational Requirements  Document (ORD) for SM-6 BLK 1, and the JROC SM-6 Capability Production Document.

SM-6 portion of Joint and Naval Integrated Fire Control (IFC) is to support the integration, land-based and at-sea test, and analysis in support of the NIFC-CA test and evaluation strategy. NIFC-CA Increment 1 was successfully executed between 2009 and 2015.   NIFC-CA Increment 2 commenced in FY 16 and will be tested in FY19 and FY20.  It integrates sensor improvements, SM-6 BLK IA, CEC and AWS ACB 16 into an advanced from the sea (FTS) Kill chain. Efforts include support for the WSMR upgrade, Trackex events, Integration Events and Live Fire test at land based and at-sea tests.  

Future Capabilities Demonstration project supports systems engineering, SM demonstrations, captive flight tests, data collection, and analysis tasks to develop and demonstrate new capabilities for the SM-6 Missile.  These capabilities directly support high priority mission requirements requested by Combatant Commanders.  Additional details are held at a higher classification. 

SM-6 System Engineering and Flight Test supports the development of the next guidance section software configuration.  This includes the research, development, test and evaluation necessary to incorporate the software in production missiles.

STANDARD Missile 6 Electronics Unit funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components. Funding will be combined with Missile Defense Agency funding for a shared approach to obsolescence and improved capability in defense of the sea base. Initial funding is for the requirements generation, risk reduction/mitigation, and establishment of development facilities necessary for the commencement of the obsolescence project. Capability improvements are limited to those required by Missile Defense Agency. The Missile Defense Agency is the contracting office and expect a RFP issued in Q4FY18 with contract award in Q2FY19.		1,290.666		90.532		55.823		33.158				33.158		34.608		32.174		16.445		13.026

		122		A/PP		0604366N		3092		Electronics Unit (EU) Obsolescence-Upgrade		05						0.000		0.000		26.905		0.000		26.905								

		122		A/PP		0604366N		3092		Future Capability Demonstration		05						78.496		47.335		3.040		0.000		3.040								

		122		A/PP		0604366N		3092		Naval Integrated Fire Control - Counter Air (NIFC-CA)		05						6.018		2.988		3.213		0.000		3.213								

		122		A/PP		0604366N		3092		SM-6 System Engineering and Flight Test Support		05						6.018		5.500		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		122		Project		0604366N		9999		Congressional Adds		05		STANDARD Missile 6 Electronics Unit funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components. Funding will be combined with Missile Defense Agency funding for a shared approach to obsolescence and improved capability in defense of the sea base captured within the SM-6 Dual Increment 3 program. Initial funding is for the requirements generation, risk reduction/mitigation, and establishment of development facilities necessary for the commencement of the obsolescence project. Capability improvements are limited to those required by Missile Defense Agency. The Missile Defense Agency is the contracting office and expect a RFP issued in Q4FY18 with contract award in Q2FY19.		0.000		0.000		25.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		122		CA		0604366N		9999		SM-6 Electronics Unit		05						0.000		25.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		123		PE		0604373N				Airborne Mine Countermeasures (AMCM)		05		This program element provides resources to develop advanced Mine Countermeasures (MCM) equipment systems to counter known and projected mine threats. The MCM systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide. Resources are for developing and deploying advanced mine-hunting systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority. Tactics and techniques used vary across a diversity of environments and threats, including both asymmetric and emerging.  Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow
for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels. Core capabilities include forward presence, deterrence, sea control, power projection, maritime security, humanitarian assistance and disaster response to maintain freedom of the seas. Capability improvements include conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing post-mission analysis time, reducing detect, classify, and identify decision time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability.  Concept of operations includes development of cooperative, modular systems with a common post mission analysis system providing advanced tools to automate the complex problem of contact management for the thousands of recorded detections, the establishment of capable networked command and control systems, and standing up an accurate and interactive environmental system with the ability to form and disseminate a Common Environmental Picture. Other areas of importance include search and rescue, surface fire support, ASW operations, protection/offense against small craft/vehicles, air to air operations, very shallow water MCM, swimmer defense and torpedo defense.
Efforts benefit the MCM force by transforming the Navy from the platform-centered legacy set of systems to a capability-centered force that is distributed, networked, and able to provide unique maritime influence and access across the entire maritime domain.


The Airborne Mine Countermeasures (AMCM) programs will provide detection, classification, localization, identification, neutralization, and influence sweep capabilities. This capability will be of critical importance in littoral zones, confined straits, choke points, and the Amphibious Objective Area (AOA).		201.919		15.203		8.351		10.916				10.916		10.916		11.099		11.328		11.555

		123		Project		0604373N		2473		Airborne Mine Neutralization System		05		Airborne Mine Neutralization System (AMNS) is deployed from the MH-60S and MH-53E helicopters.

The AMNS (Archerfish) will be deployed from the MH-60S helicopter with the capability to neutralize bottom and moored mines using an expendable mine neutralization device. These systems will provide organic airborne mine neutralization capability which will be of critical importance in littoral zones, confined straits, choke points and the Amphibious Objective Area (AOA).		149.840		3.346		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		123		A/PP		0604373N		2473		AMNS: Development/Engineering Support		05						3.046		0.000		0.000		0.000		0.000								

		123		A/PP		0604373N		2473		AMNS: Management Services		05						0.162		0.000		0.000		0.000		0.000								

		123		A/PP		0604373N		2473		AMNS: Test and Evaluation		05						0.138		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		123		Project		0604373N		4026		Strat Into Medal, Tactics & Trng Organic Force		05		The C4I, Tactics, Mission Planning (CTMP), and Post Mission Analysis (PMA) program is an initiative that has evolved into both developing MEDAL modules for each next generation MCM system as well as developing next generation Tactics. Additionally, CTMP provides threat data and system requirements and capabilities to the Mine Warfare and Environmental Decisions Aid Library (MEDAL) software development effort. Finally, CTMP develops Net-Centric Sensor Analysis for Mine Warfare (NSAM) as an open systems architecture (OSA) with compliant plug-ins of common post-mission analysis tools for next generation MCM sensor data.  NSAM will replace the Organic Post-Mission Analysis (OPMA) system and other stand alone system PMA tools.

NSAM analysis tools will provide the capability to perform tactical and environmental PMA on data collected from various MCM sensor systems.  NSAM will be developed in incremental builds.  The goal is to reduce the mission timeline and increase the mission effectiveness with respect to mission analysis.  NSAM will have a training mode to maintain operator proficiency and PMA skill set.  NSAM will be the replacement for Organic Post Mission Analysis (OPMA) in the Fleet, integrating ALMDS, AMNS, AN/AQS-20 Sensor PMA into the first delivered Fleet Build.  Future incremental builds will add support for additional MCM sensors and weapons systems.  NSAM provides multi-data set, multi-user, tactical & environmental PMA, contact management.  OSA and Agile software development processes will reduce the cost for adding future MCM systems.  The analysis results from PMA are provided to the MEDAL, reducing false call reporting for tactical decision making.  NSAM will implement cybersecurity requirements using the new Risk Management Framework (RMF) process. 
The tactics training organic force is supported with integrated tactics development, theory development, and integrated tactics training.  To date, the project has been focused on the Littoral Combat Ship (LCS) with support to MCM Mission Module (MM) detachments (DETs) and Aviation detachments (AVDETs) and all the related integrated tactics support from planning, execution, post-mission analysis and includes to contact management automation methods.  Additional efforts that the project supports include doctrinal updates, as well as new overall MCM development.		44.967		10.647		7.439		9.984				9.984		9.963		10.127		10.336		10.543

		123		A/PP		0604373N		4026		Engineering Services/ILS:		05						3.809		2.455		3.285		0.000		3.285								

		123		A/PP		0604373N		4026		Management Support		05						0.288		0.232		0.323		0.000		0.323								

		123		A/PP		0604373N		4026		NSAM Product Development		05						5.092		3.831		5.127		0.000		5.127								

		123		A/PP		0604373N		4026		Test and Evaluation		05						1.458		0.921		1.249		0.000		1.249								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		123		Project		0604373N		9179		Surf Navy Integ Undersea Tactical Tech		05		Surface Navy Integrated Undersea Tactical Technology (SNIUTT) is software  that provides Post Mission Analysis (PMA) classroom and operator training to teach mine contact recognition when performing PMA for MCM sonar, Light Detecting and Ranging (LIDAR), Electro Optical Identification, and camera sensors.  This same application at the squadron level allows operators to maintain and even improve proficiency.    SNIUTT will be used to develop an AN/SQQ-32, and AN/AQS-24B/C sensor training modules.  SNIUTT is also used for LCS MCM Mission Package Airborne Mine Countermeasures (AMCM) sensor training modules for systems such as ALMDS, COBRA and MCM-USV towed AN/AQS-20A/C sensor training modules.  The software runs in conjunction existing PMA systems to both reinforce training of PMA procedures and present real sensor data.		7.112		1.210		0.912		0.932				0.932		0.953		0.972		0.992		1.012

		123		A/PP		0604373N		9179		Engineering and Integration and Logistics Services		05						0.245		0.093		0.105		0.000		0.105								

		123		A/PP		0604373N		9179		Hardware and Software Development		05						0.965		0.819		0.827		0.000		0.827								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		124		PE		0604378N				Nav Integrated Fire Control-Counter Air Sys Eng		05		The FY 2020 funding request was reduced by $2.000 million to account for the availability of prior year execution balances.

3159 Naval Integrated Fire Control (NIFC) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to extend the Naval Integrated Air and Missile Defense battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions.  This includes targets beyond the detection range of the shooter. The NIFC project exploits capabilities inherent in existing systems, optimizes current and emerging technologies in component system upgrades, integrates them together, and performs kill chain tests, forming an interoperable System of Systems (SoS) to maximize future defense capabilities. As directed by OPNAV, the project is focused on SEI&T efforts to integrate the From The Sea (FTS) family of kill chains which includes the E-2D Advanced Hawkeye, Cooperative Engagement Capability (CEC), AEGIS, and SM-6 missile along with other networks and sensors The From the Air (FTA) family of kill chains consisting of surveillance platforms, tactical aircraft, data links, and air-launched weapons.  This PE will support efforts including system definition and architecture development, performance prediction, performance assessment, system test and risk reduction efforts, system analysis, modeling and simulation, and capability demonstrations for the FTS and FTA families of kill chains. The project also facilitates the development of the concept of operations with the warfighter to maximize effectiveness when deployed with the Fleet.

3242 Naval Integrated Fire Control (NIFC) From the Air (FTA) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to integrate NIFC FTA capabilities within "Pillar Programs" (F/A-18 & EA-18G, E-2D, F-35, Link-16 and Tactical Targeting Network Technology Data Links, and AIM-120 and AIM-9X weapons). Based on the advancing threat, there remains an imperative to improve lethality, survivability and interoperability by extending the battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. The NIFC FTA project leverages capabilities inherent in existing systems, optimizes current and emerging technologies in platform system upgrades, and integrates them together to form interoperable System of Systems (SoS) to maximize offensive and defensive FTA integrated capabilities. As directed from OPNAV, the project is focused on development of Air Warfare, Surface Warfare, and Strike Warfare FTA effects chains. This PU will support efforts that include decomposing SoS requirements into Mission Technical Baselines (MTBs) and Integrated Capability Technical Baselines (ICTBs) for requirement allocation to Pillar Programs. Additionally, this PU will support NIFC pillar program coordination to provide performance predictions, performance assessments, and SoS risk reduction activities through Live, Virtual, and Constructive (LVC) events, SoS exercises, and development of Requirements Test and Verification Matrices (RTVMs) to support Developmental and Operational Test for the individual platforms. In lieu of a traditional Test and Evaluation Master Plan (TEMP), NIFC FTA test strategies will be developed to identify resources required to evaluate NIFC FTA capabilities, and describe how NIFC FTA capabilities will be evaluated prior to fleet delivery.		214.445		24.801		33.429		33.379				33.379		35.846		35.116		34.835		35.534

		124		Project		0604378N		3159		Naval Integrated Fire Control-Counter Air SE&I		05		3159 Naval Integrated Fire Control (NIFC) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to extend the Naval Integrated Air and Missile Defense battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. This includes targets beyond the detection range of the shooter. The NIFC project exploits capabilities inherent in existing systems, optimizes current and emerging technologies in component system upgrades, integrates them together, and performs kill chain tests, forming an interoperable System of Systems (SoS) to maximize future offensive and defensive integrated capabilities. NIFC consist of two kill chain families called From the Air (FTA) and From the Sea (FTS). As directed by OPNAV, the project is focused on SEI&T efforts to integrate the From The Sea (FTS) kill chains which include the E-2D Advanced Hawkeye, Cooperative Engagement Capability (CEC), AEGIS, and SM-6 missile as well as an increasing set of sensors and networks.  The From the Air (FTA) kill chains consisting of surveillance platforms, tactical aircraft, data links, and air-launched weapons. This PE will support efforts including system definition and architecture development, performance prediction, performance assessment, system test and risk reduction efforts, system analysis, modeling and simulation, and capability demonstrations for the FTS kill chain. The project also facilitates the development of the concept of operations with the warfighter to maximize effectiveness when deployed with the Fleet.		214.445		24.801		33.429		24.379				24.379		26.846		26.116		25.835		26.354

		124		A/PP		0604378N		3159		Engineering Management And System Definition		05						14.481		14.413		14.447		0.000		14.447								

		124		A/PP		0604378N		3159		Integration and Test (I&T) Integrated Product Team (IPT)		05						10.320		10.016		9.932		0.000		9.932								

		124		A/PP		0604378N		3159		NIFC From the Air (FTA)  Capabilities Effectiveness and Integration		05						0.000		9.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		124		Project		0604378N		3242		NIFC-CA Supported by Airborne Platforms		05		Naval Integrated Fire Control (NIFC) From the Air (FTA) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to integrate NIFC FTA capabilities within "Pillar Programs" (F/A-18 & EA-18G, E-2D, F-35, Link-16 and Tactical Targeting Network Technology Data Links, and AIM-120 and AIM-9X weapons). Based on the advancing threat, there remains an imperative to improve lethality, survivability and interoperability by extending the battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. The NIFC FTA project leverages capabilities inherent in existing systems, optimizes current and emerging technologies in platform system upgrades, and integrates them together to form interoperable System of Systems (SoS) to maximize offensive and defensive FTA integrated capabilities. As directed from OPNAV, the project is focused on development of Air Warfare, Surface Warfare, and Strike Warfare FTA effects chains. This PU will support efforts that include decomposing SoS requirements into Mission Technical Baselines (MTBs) and Integrated Capability Technical Baselines (ICTBs) for requirement allocation to Pillar Programs. Additionally, this PU will support NIFC pillar program coordination to provide performance predictions, performance assessments, and SoS risk reduction activities through Live, Virtual, and Constructive (LVC) events, SoS exercises, and development of Requirements Test and Verification Matrices (RTVMs) to support Developmental and Operational Test for the individual platforms. In lieu of a traditional Test and Evaluation Master Plan (TEMP), NIFC FTA test strategies will be developed to identify resources required to evaluate NIFC FTA capabilities, and describe how NIFC FTA capabilities will be evaluated prior to fleet delivery.		0.000		0.000		0.000		9.000				9.000		9.000		9.000		9.000		9.180

		124		A/PP		0604378N		3242		NIFC From the Air (FTA)  Capabilities Effectiveness and Integration		05						0.000		0.000		9.000		0.000		9.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		125		PE		0604501N				Advanced Above Water Sensors		05		Dual-Band Radar (DBR) Upgrades: Funding is for Dual Band Radar (DBR) System upgrades to implement cost savings initiatives for Volume Search Radar (VSR) modifications, supportability analysis and associated logistics product updates; future upgrades/technology insertion efforts for Multi-Function Radar (MFR)/VSR as a part of the DBR suite on CVN 78 Class ships and the MFR on DDG 1000 Class ships.  Funding is also required to resolve the hardware and software issues discovered during the various test events to include: DTB2-411, SDTS testing, Land Based Testing and pertinent At-Sea test events. The upgrades will include all aspects of the radar system/subsystems, including hardware and software. Specific subsystem areas include the Array, Transmit/Receive (T/R) module, Receiver/Exciter, Signal Data Processor, Radome, and power/cooling systems. Upgrades and technology insertions are required to maintain the level of force protection needed for ship defense against all threats envisioned in the littoral environment.  The supportability analysis and logistic products associated with these upgrades will also be developed and updated.  DBR CVN 78 Testing and Certification: FY18 requirement supported DBR At-Sea Test and Evaluation (T&E), Environmental Testing DBR Systems Certification for CVN 78 and CVN 78 Waterfront Integration Testing (WIT). The WIT efforts integrate and test the radar with the CVN78 combat system prior to the Self Defense Test Ship (SDTS) risk reduction firings (ET-09) in late FY18. Conducting the WIT allows for early identification of radar issues to ensure the Integrated Combat System (ICS) can meet all objectives to reduce any potential risk to ET-09.  FY2018 is the final year of RDT&E funding planned for this program.

Multi-Mission Signal Processor (MMSP): The development of MMSP provides simultaneous Anti-Air Warfare (AAW)/Ballistic Missile Defense (BMD) multi-mission capability for DDG 51 class ships as part of the Aegis Modernization Program. This capability is utilized for DDG 113 and follow new construction and Aegis Ashore. Modifies SPY-1D transmitters
to enable dual beam for reduced frame times and better reaction time, provides stability for all D(V) waveforms, and avoids operational degradation. The SPY-1 radar system detects, tracks, and supports engagements of a broader range of threats. MMSP improves performance in littoral, ducted clutter, electronic attack (EA), and chaff environments and provides greater commonality in computer programs and equipment. This effort also provides for the development of MMSP on Destroyers Commercial Off The Shelf (COTS) refresh and MMSP technology refresh. MMSP/AEGIS Linear Processing System (ALPS) integration provides adjunct processing for data collection.  

MMSP development includes the commencement of technology refresh to support Aegis Modernization due to Diminishing Manufacturing Sources and Material Shortages (DMSMS) and obsolescence issues. MMSP technology refresh, including MMSP-Refresh (MMSP-R), began in FY16. MMSP-R includes software updates required on new computer platforms.
Engineering efforts will be required to assess alternate technologies and determine optimal MMSP architectural solutions, which will include system security requirements. In FY20, MMSP/ALPS research, development, and integration will provide cost effective radar system-level improvements.

Advanced Radar Technology (ART): Enterprise Air Surveillance Radar (EASR) will modify an existing radar technology to meet the air surveillance requirements for multiple ship classes.  EASR will be one sensor in a suite that is designed to meet the performance needs for ship self-defense, situational awareness and air traffic control. EASR will replace the Volume Search Radar (VSR) in the CVN 78 Class Dual Band Radar system and the AN/SPS-48/49 radar systems in numerous ship classes.  The AN/SPS-48 Radars are long-range, three-dimensional (3-D) radars used to search, detect and provide space-stabilized, three-coordinate (range, bearing, height) data for air intercept control and designation to a weapon system.   The AN/SPS-49A(V)1 radar system is a long range, two dimensional (2-D), L-Band air surveillance radar installed on USN major combatants.  The AN/SPY-4 Volume Search Radar (VSR) is an S-Band active phased array radar deployed on CVN 78 providing volume surveillance and air traffic control. EASR funding will develop a modern 3-D air search radar that addresses the latest requirements for Aviation and Amphibious Warfare Ships and closely conforms to existing combat system interfaces, as well as aligns with existing shipboard space, weight, and power limits.  The architecture and acquisition strategy for EASR is intended to drive a lower recurring cost by utilizing the same core technology for both fixed-face and rotating array variants. EASR will provide for engineering of component and system level technology improvements for equipment used by in-service air search radars.

Improved Capabilities for SPY-1 Radar: These Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions are intended to reduce cascading failures, mitigate obsolescence issues, and improve reliability in support of Anti-Air Warfare (AAW) and Ballistic Missile Defense (BMD) missions while still providing AN/
SPY-1 Radar Total Ownership Cost Reductions. Improvements, such as Solid State Insertion to address Diminishing Manufacturing Sources and Material Shortages (DMSMS), will yield reductions in annual fleet maintenance costs and is a top fleet requirement as part of the AEGIS Wholeness initiative. In addition to RM&A improvements, warfighting improvements funded in this line include: Transmitter Noise Cancellation (TNC) development will include hardware/software to counter low radar cross section, low altitude threats. Side Lobe Blanking (SLB) addresses shortfalls in mixed electronic attack environment while in an Integrated Air and Missile Defense (IAMD) mode. The Ship-Based Non-Cooperative Target Recognition (SBNCTR) program Phases 2, 2A and 3 will develop algorithms to provide classification for targets. Transition of Advanced Calibration Experiment (ACE) Phases 1 and 2 from Baseline 7 into Baseline 9. Incorporate ERACE Phases 1/2 and 3 into Baseline 9. Electronic Attack (EA) and Rapid Radar Capability Improvement Program (R2CIP) develop solutions for evolving EA threats. FY20 includes completion of ACE Phase 1, continuation of development of ACE Phase 2, SBNCTR Phase 2A, TNC, EA improvements, and Elevated Radar Advanced Calibration Experiment (ERACE) Phase 1/2. Due to reduced SBNCTR funding in FY19, efforts have been deferred to FY20. ERACE certification is targeted to be part of Baseline 9.2.X certification, which is scheduled for 2Q FY22.

AN/SPS-49 Technology Refresh:  As the only Air Surveillance Radar on the LSD 41/49 class ships, continued degradation and increasingly low radar availability of the AN/SPS-49 Radar is greatly impacting deployed missions, impacting safety of flight and affecting LSD Air Warfare capability and operations. Funding is to complete development, test and evaluation, validation and integration of a technology refresh of the below deck hardware for the AN/SPS-49A(V)1 Long Range Air Surveillance Radar. This technology refresh will include Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions which will reduce cascading failures and mitigate obsolescence issues. In addition, this effort replaces key components to include: transmitter, receiver, exciter, antenna elevation servo control, radar system control, display and signal data processor (SDP). A digital receiver/exciter (DREX) with high-performance computing technology will be a key component in the new system. The current SPS-49 radar has no software so new software is being developed to mimic the current radar functions to maintain compatibility with internal and external interfaces. This effort will improve SPS-49 electronic protection, have increased surveillance range and increased slow moving small target detection, as well as reduce total ownership cost with lower unit cost and smaller size/weight/power requirements. Funding will also be used to address potential hardware and software issues discovered during land based test events and integration with the Ship Self Defense System (SSDS).		363.843		84.507		33.884		34.554				34.554		23.693		15.660		14.932		15.232

		125		Project		0604501N		3188		Dual-Band Radar		05		Dual-Band Radar (DBR) Upgrades: Funding is for Dual Band Radar (DBR) System upgrades to implement cost savings initiatives for Volume Search Radar (VSR) modifications, supportability analysis and associated logistics product updates; future upgrades/technology insertion efforts for Multi-Function Radar (MFR)/VSR as a part of the DBR suite on CVN 78 Class ships and the MFR on DDG 1000 Class ships.  Funding is also required to resolve the hardware and software issues discovered during the various test events to include: DTB2-411, SDTS testing, Land Based Testing and pertinent At-Sea test events. The upgrades will include all aspects of the radar system/subsystems, including hardware and software. Specific subsystem areas include the Array, Transmit/Receive (T/R) module, Receiver/Exciter, Signal Data Processor, Radome, and power/cooling systems. Upgrades and technology insertions are required to maintain the level of force protection needed for ship defense against all threats envisioned in the littoral environment.  The supportability analysis and logistic products associated with these upgrades will also be developed and updated.  DBR CVN 78 Testing and Certification: FY18 requirement supported DBR At-Sea Test and Evaluation (T&E), Environmental Testing DBR Systems Certification for CVN 78 and CVN78 Waterfront Integration Testing (WIT). The WIT efforts integrate and test the radar with the CVN78 combat system prior to the Self Defense Test Ship (SDTS) risk reduction firings (ET-09) scheduled for late FY18. Conducting the WIT allows for early identification of radar issues to ensure the Integrated Combat System (ICS) can meet all objectives to reduce any potential risk to ET-09.  FY2018 is the final year of RDT&E funding planned for this program.		105.588		7.151		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		125		A/PP		0604501N		3188		RADAR UPGRADES GOVERNMENT ENGINEERING SERVICES		05						2.024		0.000		0.000		0.000		0.000								

		125		A/PP		0604501N		3188		RADAR UPGRADES PROGRAM MANAGEMENT		05						0.096		0.000		0.000		0.000		0.000								

		125		A/PP		0604501N		3188		RADAR UPGRADES TECHNOLOGY INSERTION		05						5.031		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		125		Project		0604501N		3232		Multi-Mission Signal Processor		05		Multi-Mission Signal Processor (MMSP): The development of MMSP provides simultaneous Anti-Air Warfare (AAW)/Ballistic Missile Defense (BMD) multi-mission capability for
DDG 51 class ships as part of the Aegis Modernization Program. This capability is utilized for DDG 113 and follow new construction and Aegis Ashore. Modifies SPY-1D transmitters
to enable dual beam for reduced frame times and better reaction time, provides stability for all D(V) waveforms, and avoids operational degradation. The SPY-1 radar system detects,
tracks, and supports engagements of a broader range of threats. MMSP improves performance in littoral, ducted clutter, electronic attack (EA), and chaff environments and provides
greater commonality in computer programs and equipment. This effort also provides for the development of MMSP on Destroyers Commercial Off The Shelf (COTS) refresh and
MMSP technology refresh. MMSP/AEGIS Linear Processing System (ALPS) integration provides adjunct processing for data collection.  

MMSP development includes the commencement of technology refresh to support Aegis Modernization due to Diminishing Manufacturing Sources and Material Shortages (DMSMS) and obsolescence issues. MMSP technology refresh, including MMSP-Refresh (MMSP-R), began in FY16. MMSP-R includes software updates required on new computer platforms.
Engineering efforts will be required to assess alternate technologies and determine optimal MMSP architectural solutions, which will include system security requirements. In FY20, MMSP/ALPS research, development, and integration will provide cost effective radar system-level improvements.		158.547		2.378		2.464		2.005				2.005		2.987		3.056		3.114		3.176

		125		A/PP		0604501N		3232		SYSTEMS ENGINEERING		05						2.378		2.464		2.005		0.000		2.005								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		125		Project		0604501N		3236		Advanced Radar Technology		05		Advanced Radar Technology (ART): Enterprise Air Surveillance Radar (EASR) will modify an existing radar technology to meet the air surveillance requirements for multiple ship classes.  EASR will be one sensor in a suite that is designed to meet the performance needs for ship self-defense, situational awareness and air traffic control. EASR will replace the Volume Search Radar (VSR) in the CVN 78 Class Dual Band Radar system and the AN/SPS-48/49 radar systems in numerous ship classes.  The AN/SPS-48 Radars are long-range, three-dimensional (3-D) radars used to search, detect and provide space-stabilized, three-coordinate (range, bearing, height) data for air intercept control and designation to a weapon system.   The AN/SPS-49A(V)1 radar system is a long range, two dimensional (2-D), L-Band air surveillance radar installed on USN major combatants.  The AN/SPY-4 Volume Search Radar (VSR) is an S-Band active phased array radar deployed on CVN 78 providing volume surveillance and air traffic control. EASR funding will develop a modern 3-D air search radar that addresses the latest requirements for Aviation and Amphibious Warfare Ships and closely conforms to existing combat system interfaces, as well as aligns with existing shipboard space, weight, and power limits.  The architecture and acquisition strategy for EASR is intended to drive a lower recurring cost by utilizing the same core technology for both fixed-face and rotating array variants. EASR will provide for engineering of component and system level technology improvements for equipment used by in-service air search radars.		74.317		64.690		23.552		1.933				1.933		0.000		0.000		0.000		0.000

		125		A/PP		0604501N		3236		GOVERNMENT ENGINEERING SERVICES - EASR		05						13.840		13.499		1.201		0.000		1.201								

		125		A/PP		0604501N		3236		PROGRAM MANAGEMENT SUPPORT - EASR		05						1.264		1.817		0.187		0.000		0.187								

		125		A/PP		0604501N		3236		SYSTEMS ENGINEERING - EASR		05						49.586		8.236		0.545		0.000		0.545								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		125		Project		0604501N		3301		Improved Capabilities SPY-1 Radar		05		Improved Capabilities for SPY-1 Radar: These Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions are intended to reduce
cascading failures, mitigate obsolescence issues, and improve reliability in support of Anti-Air Warfare (AAW) and Ballistic Missile Defense (BMD) missions while still providing AN/ SPY-1 Radar Total Ownership Cost Reductions. Improvements, such as Solid State Insertion to address Diminishing Manufacturing Sources and Material Shortages (DMSMS), will yield reductions in annual fleet maintenance costs and is a top fleet requirement as part of the AEGIS Wholeness initiative. In addition to RM&A improvements, warfighting improvements funded in this line include: Transmitter Noise Cancellation (TNC) development will include hardware/software to counter low radar cross section, low altitude threats. Side Lobe Blanking (SLB) addresses shortfalls in mixed electronic attack environment while in an Integrated Air and Missile Defense (IAMD) mode. The Ship-Based Non-Cooperative Target Recognition (SBNCTR) program Phases 2, 2A and 3 will develop algorithms to provide classification for targets. Transition of Advanced Calibration Experiment (ACE) Phases 1 and 2 from Baseline 7 into Baseline 9. Incorporate ERACE Phases 1/2 and 3 into Baseline 9. Electronic Attack (EA) and Rapid Radar Capability Improvement Program (R2CIP) develop solutions for evolving EA threats. 

FY20 includes completion of ACE Phase 1, continuation of development of ACE Phase 2, SBNCTR Phase 2A, TNC, EA improvements, and Elevated Radar Advanced Calibration Experiment (ERACE) Phase 1/2. Due to reduced SBNCTR funding in FY19, efforts have been deferred to FY20. ERACE certification is targeted to be part of Baseline 9.2.X certification, which is scheduled for 2Q FY22.		25.391		10.288		7.868		13.116				13.116		12.606		11.604		11.818		12.056

		125		A/PP		0604501N		3301		Improved Capabilities SPY-1 Radar		05						10.288		7.868		13.116		0.000		13.116								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		125		Project		0604501N		3408		AN/SPS-49 Technical Refresh		05		AN/SPS-49 Technology Refresh:  As the only Air Surveillance Radar on the LSD 41/49 class ships, continued degradation and increasingly low radar availability of the AN/SPS-49 Radar is greatly impacting deployed missions, impacting safety of flight and affecting LSD Air Warfare capability and operations. Funding is to complete development, test and evaluation, validation and integration of a technology refresh of the below deck hardware for the AN/SPS-49A(V)1 Long Range Air Surveillance Radar. This technology refresh will include Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions which will reduce cascading failures and mitigate obsolescence issues. In addition, this effort replaces key components to include: transmitter, receiver, exciter, antenna elevation servo control, radar system control, display and signal data processor (SDP). A digital receiver/exciter (DREX) with high-performance computing technology will be a key component in the new system. The current SPS-49 radar has no software so new software is being developed to mimic the current radar functions to maintain compatibility with internal and external interfaces. This effort will improve SPS-49 electronic protection, have increased surveillance range and increased slow moving small target detection, as well as reduce total ownership cost with lower unit cost and smaller size/weight/power requirements. Funding will also be used to address potential hardware and software issues discovered during land based test events and integration with the Ship Self Defense System (SSDS).		0.000		0.000		0.000		17.500				17.500		8.100		1.000		0.000		0.000

		125		A/PP		0604501N		3408		AN/SPS-49 Technology Refresh		05						0.000		0.000		17.500		0.000		17.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		126		PE		0604503N				SSN-688 & Trident Modernization		05		The FY 2020 funding request was reduced by $4.000 million to account for the availability of prior year execution balances.

SSN-688 & Trident Modernization delivers block updates to Submarine Sonar systems, provides improved secure voice and data communications capabilities, develops improved Submarine Electronic Warfare (EW) systems, and provides a fully integrated and tested Common Submarine Radio Room (CSRR). These development activities ensure all Submarine Classes maintain clear acoustical, tactical, and operational superiority over Submarines and Surface Combatants in Joint Littoral Warfare, Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings, Information Operations including Cyber, and Special Operations Force (SOF) support.  Current developments are focused on supporting Joint Littoral Warfare, Regional Sea Denial, Strike Group Support, Diesel Submarine Detection, Joint Surveillance and Peacetime Engagement, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike.		1,600.649		142.167		126.932		84.663				84.663		82.685		93.103		95.811		96.653

		126		Project		0604503N		0219		Sub Sonar Improvement (ENG)		05		This program delivers block updates to Sonar Systems installed on SSN 688, 688I, SSN 21, VIRGINIA, SSBN, and SSGN Class Submarines to maintain clear acoustical, tactical, and operational superiority over Submarines and Surface Combatants in all scenarios through detection, classification, localization, and contact following.

Acoustics Rapid COTS Insertion (A-RCI) provides multi-phased evolutionary development geared toward addressing acoustic superiority issues through the rapid introduction of interim development products applicable to all Classes of Submarines. 
- A-RCI Phase I and II introduced Towed Array processing improvements 
- Phase III introduced Spherical Array processing improvements 
- Phase IV provided High Frequency (HF) Array processing improvements for SSN 688I, SSGN, VIRGINIA, and SSN 21 Class Submarines. 

As part of the Navy's plan to maintain acoustic superiority for in-service submarines, a joint cooperative effort was established to deliver annual Advanced Processing Builds (APBs) to prevent obsolescence and deliver ongoing capability improvements. 
- Capabilities in the APBs will be integrated as part of A-RCI certified systems. 
- Development of the Large Vertical Array (LVA) will improve detection and enhanced tactical situational awareness capability for tracking targets of interest, and supports acoustic superiority objectives for the VIRGINIA and OHIO Class Submarines.

Sensor Efforts provide increased operational capabilities for littoral operations, situational awareness, and reliability improvements.		1,026.925		84.074		67.030		57.390				57.390		62.783		62.871		62.545		63.800

		126		A/PP		0604503N		0219		A-RCI Acoustic Superiority Integration		05						3.583		3.655		3.728		0.000		3.728								

		126		A/PP		0604503N		0219		APB Productionization		05						12.724		12.519		14.461		0.000		14.461								

		126		A/PP		0604503N		0219		Integration and Testing		05						34.484		34.056		39.201		0.000		39.201								

		126		A/PP		0604503N		0219		Large Vertical Array (LVA)		05						33.283		16.800		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		126		Project		0604503N		0742		Sub Integrated Ant System		05		The programs funded under the Submarine Integrated Antenna System project (0742) provide Submarines with improved communications capabilities to support future Joint, Allied, and Naval operations. These efforts provide for the development and testing of submarine antennas and apertures designed to meet emerging submarine requirements (a) Increased antenna and aperture performance while operating at speed and depth, (b) Increased stealth capability of existing and future antennas and apertures, (c) Antenna and aperture compatibility with new waveforms and transceiver equipment, (d) Increased capabilities of antennas, apertures and their interface to the External Communications System, and (e) Improved antenna and aperture design to reduce Total Ownership Cost.  Specifically, this project funds research and development for submarine antennas and apertures including (1) Transition Engineering, (2) Outboard Electronics (OE)-538/BRC Multi-Function Antenna, (3) OE-562 Submarine High Data Rate (SubHDR), (4) Advanced High Data Rate (AdvHDR) apertures, (5) Towed Buoy Antenna (TBA)(AN/BRR- 6/6B), and (6) Antenna Improvements. 

The Transition Engineering program focuses on technology development and assessments to support Fourth Generation Undersea Warfare objectives and Undersea Communications with Optical Laser Frequencies (Under C-WOLF). Under C-WOLF is a Joint Capability Technology Demonstration (JCTD) program which provides lower latency communications between undersea platforms and will be managed as well.

The OE-538/BRC Multi-Function Antenna Program supports radio frequency communications from Very Low Frequency (VLF) to Ultra High Frequency (UHF) and provides Identification Friend and Foe (IFF), Global Positioning System (GPS), Mobile Users Objective System (MUOS), Tactical Data Link (TDL) via Link 16, and Iridium capabilities for all submarine classes across all submarine mission areas.
 
The SubHDR  program provides the submarine fleet with EHF low data rate (LDR), EHF Medium Data Rate (MDR), EHF Extended data Rate (XDR), military Super High Frequency (SHF), and enables reception of the Global Broadcast Service (GBS).

The AdvHDR program develops communications methods that will improve undersea communications  utilizing products developed by the Optical Communications Project Arrangement with the United Kingdom.

The Towed Buoy Antenna (TBA) AN/BRR-6/6B is installed on OHIO class submarines and a variant of AN/BRR-6 will be the TBA for COLUMBIA class. 
 
The Antenna Improvements project provides for Reliability, Maintainability and Availability (RMA) improvements and continued Preplanned Product Improvement (P3I) developments in support of current and future submarine antenna applications which includes OE-315, AN/BRA-24, ANBRA-6, AN/BRT-1 and AN/BRM -2		310.884		15.267		15.426		0.000				0.000		0.000		0.000		0.000		0.000

		126		A/PP		0604503N		0742		Advanced High Data Rate (AdvHDR)		05						3.323		3.483		0.000		0.000		0.000								

		126		A/PP		0604503N		0742		Antenna Improvements		05						3.411		2.643		0.000		0.000		0.000								

		126		A/PP		0604503N		0742		Outboard Electronics (OE)-538		05						0.200		0.100		0.000		0.000		0.000								

		126		A/PP		0604503N		0742		Submarine High Data Rate (SubHDR) Pre-Planned Product Improvement (P3I)		05						2.231		0.253		0.000		0.000		0.000								

		126		A/PP		0604503N		0742		Towed Buoy Antenna (AN/BRR-6/6B)		05						3.589		6.320		0.000		0.000		0.000								

		126		A/PP		0604503N		0742		Transition Engineering		05						2.513		2.627		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		126		Project		0604503N		0775		Submarine Supt Equip Prog		05		The Submarine Support Equipment Program (SSEP) is responsible for the development and improvement of submarine Electronic Warfare (EW) systems in support of effective operations in the following mission areas: Joint Littoral Warfare; Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings; Electronic Warfare; Information Operations including Cyber; and Special Operations Force (SOF) support. The rapid proliferation of complex radar, communications and navigation equipment available to potential adversaries creates an increasingly dense and sophisticated electromagnetic environment. Sustained and significant improvements to submarine EW systems are required to maintain tactical ship safety and operational effectiveness. As such, EW was raised to a submarine primary mission area in FY2012 by Commander Submarine Forces, and EW is listed as the number one modernization requirement by the Submarine Tactical Requirements Group (STRG).

The FY 20 budget has increased from PB 19 submission to include funding for acceleration of digital technology into future EW Technical Insertions (TIs). This includes a $7.1M realignment from OPN (BLI 0840) to RDT&E. The FY 20 budget continues to develop Gen 2 of the Multifunction Modular Mast (MMM) payload, completes Advanced Processor Build 19 (APB-19) development and commences APB-21, supports developmental and operational test events, and completes development of the AN/BLQ-lOB Technical Insertion (Tl-20) system, as well as transitions technologies from the Advanced Submarine Support Equipment Program (ASSEP) and Future Naval Capability (FNC) efforts.

- TI-22 provides the same critical update to 688i and SEAWOLF class ships as TI-20 provided to the VA Class. Additionally, TI-22 looks to improve the high-speed network and signal distribution systems developed in TI-20 as well as integrate new generations of EW Payloads. Funding is critical to developing enabling technologies that will provide maximized electronic spectrum digitization and processing, allowing Submarine EW system to continue to pace the threat. The EW environment is increasingly complex and crowded. The paradigms, algorithms, and analogue systems the Navy has relied on for decades are no longer able to maintain tactical relevance in the digital era of low power radars with digital waveforms. Tactical decision makers are unable to maintain awareness of the EW spectrum with current systems. Without significant investment in TI-22, the Submarine Navy will not be able to maintain littoral presence, conduct Anti-Access Area Denial operations, coordinated strike operations, joint ISR, and SOF support.

- The MMM Payload will be developed in three successive generations adding capability to pace the threat. The first generation provides Unmanned Aerial Systems (UAS) capability. The second generation is planned to add Tactical Data Link (TDL) Communications to the UAS mission. The third generation will add Coherent Electronic Attack (CEAS) and improve the ranges and reliability of previous Gen 1 and Gen 2 mission sets. With concurrence of the warfighting stakeholders, funding for MMM Payload development has been reduced from FY 19 to FY 20 to provide more funding to TI development and integration efforts. 

- APB-19 brings three capabilities to the AN/BLQ-10 system: improved RADAR Direction Finding (DF) capability (688i/SSGN), improved Low Probability of intercept performance (LPI), and RADAR Vulnerability and Assessment Tools (RVAT). APB-21 brings improved RADAR Direction Finding (DF) capability for VA Class submarines, further refinements to RVAT and LPI processing and capabilities, Passive Ranging and Targeting, and Organic/Non-Organic fusion.

- Transitioning technologies include (Scalable Integrated RF System for Undersea Platforms) SIRFSUP, Submarine Simultaneous Transmit and Receive (SUBSTAR) and Electronic Warfare Micro-Adaptive Trainer (EW MAT).		27.733		9.082		28.408		27.273				27.273		19.902		30.232		33.266		32.853

		126		A/PP		0604503N		0775		Submarine Support Equipment Program		05						9.082		28.408		27.273		0.000		27.273								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		126		Project		0604503N		1411		Sub Tact Comm System		05		The Submarine Tactical Communications System budget item (1411) funds the Common Submarine Radio Room (CSRR) program, which provides a fully integrated and tested communications architecture of Command, Control, Communications, Computers, and Intelligence (C4I) program of record components, providing secure voice and data communications for all submarine classes. The CSRR program, via an end-to-end integrated test environment, ensures that submarine communications systems: (a) enhance assured information transfer via automated and integrated network management; (b) support assured command and control, (c) provide submarine Internet Protocol (IP) connectivity; (d) are interoperable with United States and allied/coalition military networks; (e) provide improved reliability, maintainability, and availability. The CSRR program includes the development of a network-controlled computer based trainer to support training requirements. The CSRR program provides systems engineering efforts associated with implementation of new technology allowing submarines to connect to the global information grid. The new technology will also ensure the submarine's continued ability to participate in network-centric warfare and exploit its inherent stealth capabilities in support of the Navy, Joint, and allied/coalition fight to achieve total battlespace information dominance. The CSRR program is authorized to field Increment 1 as multiple block upgrades (Versions). CSRR modernization activities bring new capabilities, address new requirements, resolve End-of-Life (EOL) and obsolescence issues or correct known system deficiencies.  CSRR Increment 1 Version 4 enables critical submarine C4I capabilities (i.e., MUOS, Link-16, Iridium, GPS Anti-Jam, GPS M-Code) and addresses obsolescence and EOL issues of radio room infrastructure supporting critical Navy C4I systems (e.g., NMT, DMR, CANES, ADNS, SLVR).

Additional efforts funded under the Submarine Tactical Communications System budget item include (1) Undersea Platforms Special Communications, which provides fully integrated and tested Undersea Assured Command & Control (UAC2) communications systems; and (2) Link 16, which provides an enhanced submarine communication system by providing a two-way Tactical Data Link (TDL) processing capability on all classes of Submarines. The Link 16 program provides submarine Command & Control systems with Link 16 tactical network communications capabilities for situational awareness in a contested environment and is a key element in naval tactical networking. The new technology ensures the submarine's continued ability to participate in network-centric warfare and exploit its inherent stealth capabilities in support of the Navy, Joint, and allied/coalition fight to achieve total battlespace information dominance.
						
JUSTIFICATION FOR BUDGET ACTIVITY:									
These programs are funded under ENGINEERING and MANUFACTURING DEVELOPMENT because they encompass development and demonstration of new end-items.		228.337		14.443		16.068		0.000				0.000		0.000		0.000		0.000		0.000

		126		A/PP		0604503N		1411		Common Submarine Radio Room (CSRR)		05						10.978		10.616		0.000		0.000		0.000								

		126		A/PP		0604503N		1411		Link 16		05						0.969		3.479		0.000		0.000		0.000								

		126		A/PP		0604503N		1411		Undersea Assured Command & Control (UAC2)		05						2.496		1.973		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		126		Project		0604503N		9999		Congressional Adds		05		The Submarine Support Equipment Program (SSEP) seeks to develop or transition from the Advanced Submarine Support Equipment Program (ASSEP) and Future Naval Capability (FNC) efforts to all Technical Insertions (TIs).

The SSEP is responsible for the development and improvement of submarine Electronic Warfare (EW) systems in support of effective operations in the following mission areas: Joint Littoral Warfare; Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings; Electronic Warfare; Information Operations including Cyber; and Special
Operations Force (SOF) support. The rapid proliferation of complex radar, communications and navigation equipment available to potential adversaries creates an increasingly dense and sophisticated electromagnetic environment. Sustained and significant improvements to submarine EW systems are required to maintain tactical ship safety and operational effectiveness. As such, EW was raised to a submarine primary mission area in FY2012 by Commander Submarine Forces, and EW is listed as the number one modernization requirement by the Submarine Tactical Requirements Group (STRG).

The RDTE funding line supports the development of capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record radar and communications signals.  These enhancements would allow current technology to keep up with the advances in electronic warfare of our adversaries. The funding line also supports the specific development of AN/BLQ-10 EW capabilities to progress PMS435's efforts to provide maximized electronic spectrum digitization, Low Probability of Intercept (LPI)/ Low Probability of Detection (LPD) radars and Critical Event Recorder (CER) capability.		6.770		19.301		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		126		CA		0604503N		9999		Program Increase		05						19.301		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		127		PE		0604504N				Air Control		05		This program element provides for the development, integration, and testing of Automated Air Traffic Control (ATC)  hardware and software required to provide improved flight safety and more reliable all-weather ATC and landing system capabilities at Naval Air Stations (NASs) and Marine Corps Air Stations (MCASs) and Fleet Area Control and Surveillance Facilities (FACSFAC) worldwide.  Programs are required to upgrade or replace aging ATC and landing system equipment on aircraft, aircraft carriers, amphibious ships, NASs, MCASs and Navy/Marine Corps tactical/expeditionary airfields and remote landing sites. These upgrades include addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates. Virtual Warfare Center (VWC) supports the Marine Air Ground Task Force (MAGTF) Integrated Air and Missile Defense (IAMD) development.   

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		189.158		68.012		61.498		44.923				44.923		36.844		30.084		29.309		29.890

		127		Project		0604504N		0718		MATCALS		05		The Marine Air Traffic Control and Landing Systems (MATCALS) program provides for continued development, integration, and testing of hardware and software to meet requirements for all-weather operations and improved flight safety of Air Traffic Control (ATC) and Landing Systems at Marine Corps expeditionary airfields. An Acquisition Decision Memorandum from Jan 2005 approved the use of the U.S. Army AN/TPN-31 Air Traffic Navigation, Integration, and Coordination System (ATNAVICS) to fulfill the Air Surveillance and Precision Approach Radar and Control System (ASPARCS) requirement for Jul 2006. The ATNAVICS will replace the legacy ATC Precision Approach Radar (PAR), Airport Surveillance Radar (ASR), and Command and Control Subsystem with a High Mobility Multipurpose Wheeled Vehicle based PAR, ASR and Command and Control Subsystem. The MROC Decision Memorandum 11-2005 of Dec 2004 outlines the evolutionary improvements required by Headquarters Marine Corps. This program works with the Marine ATC Working Group identifying the requirements to implement the P3I and evolutionary product improvements as required for G/ATOR, ATNAVICS, Expeditionary ATC Towers, and Navigational Aids that support Marine Air Traffic Control Detachments.		8.749		5.100		5.488		6.648				6.648		3.111		2.642		2.683		2.736

		127		A/PP		0604504N		0718		ASPARCS Improvements		05						0.640		1.089		0.587		0.000		0.587								

		127		A/PP		0604504N		0718		Ground/Air Task Oriented Radar System (G/ATOR)		05						2.560		2.870		3.533		0.000		3.533								

		127		A/PP		0604504N		0718		Virtual Warfare Center Support		05						1.900		1.529		2.528		0.000		2.528								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		127		Project		0604504N		0993		Carrier ATC		05		Shipboard Air Traffic Control systems, interfacing with versions of the AN/TPX-42A(V) Direct Altitude and Identity Readout (DAIR), allow shipboard Air Traffic Controllers to identify, marshal, and direct aircraft within a 50 Nautical Mile (NM) radius of the ship.  In recent years, the top 25 percent of the AN/SPN-43C frequency band has been reallocated to the Fixed Wireless Access Community prohibiting Air Traffic Control (ATC) Air Search Radar (ASR) operation within 50NM of the coast.  Because the Navy requires an air traffic control surveillance radar, this project unit will include engineering efforts to identify requirements and develop the AN/SPN-50(V)1 as an AN/SPN-43C replacement system.  In addition, bridging Engineering Change Proposals (ECP) will be required to sustain the AN/SPN-43C capability until the AN/SPN-50(V)1 is completely fielded.   Finally, the AN/TPX-42A(V) DAIR continues to undergo several phased upgrades that have resulted in a number of field changes/technology refresh/insertion efforts.  System improvements include replacing militarized front-end equipment in the track processor with open architecture Commercial Off the Shelf technology, converting the operational program software to more commonly used and flexible "C" language, providing the "hooks" for potential interface with Mode 5 Identification Friend or Foe, and integrating a flat panel monitor into the controller work station.  The development of an ATC common console will reduce operational costs, improve reliability, and provide compatible interfaces and commonality for all ATC workstations.  The addition of an embedded trainer within AN/TPX-42A(V) will improve controller training and increase flight safety. This effort includes addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.		137.564		34.301		33.679		15.522				15.522		11.735		10.033		7.992		8.151

		127		A/PP		0604504N		0993		AN/SPN-43C		05						2.187		2.256		2.301		0.000		2.301								

		127		A/PP		0604504N		0993		AN/SPN-50		05						24.262		26.428		9.561		0.000		9.561								

		127		A/PP		0604504N		0993		AN/TPX-42		05						7.852		4.995		3.660		0.000		3.660								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		127		Project		0604504N		1657		ATC Improvement		05		This program provides for engineering development, integration, adaptation, and testing of new and/or modernized Air Traffic Control (ATC) systems, air navigational aids, landing systems, and ATC communication systems for Naval and Marine Corps Air Stations (NAS/MCAS) and Fleet ATC Systems.  These systems are critical to Naval Aviation and provide for safe, efficient air operations.  Additionally, the Federal Aviation Administration (FAA) is affecting major modernization of the National Airspace System (NAS).  The Navy must maintain compatibility with FAA-developed ATC systems in order to ensure seamless interoperability within the NAS.  NAS modernization initiatives in Project 1657 include the Visual Information Display System (VIDS) and follow-on Pre-Planned Product Improvements, with additional RDT&E efforts required for modified commercial-off-the-shelf ATC systems and equipment for modernization and recapitalization of these systems at our NAS, MCAS & Fleet Area Control & Surveillance Facilities (FACSFACs) worldwide.		3.828		0.411		0.419		0.416				0.416		0.424		0.435		0.443		0.451

		127		A/PP		0604504N		1657		Fleet ATC Systems		05						0.202		0.209		0.209		0.000		0.209								

		127		A/PP		0604504N		1657		NAS MOD VIDS		05						0.209		0.210		0.207		0.000		0.207								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		127		Project		0604504N		3372		ATC Systems		05		The Landing System Upgrade Program (LSUP) is essential to maintain the United States Navy's capability to perform safe and expeditious aircraft landings aboard CVN and LHA/D vessels.  The Navy's Precision Approach and Landing Capability requirements have necessitated Life Cycle Extension upgrades to legacy landing systems, AN/SPN-35, AN/SPN-41 and AN/SPN-46. The LSUP program will modernize technology that was developed and fielded over 30 years ago.  It is estimated that without these upgrades, the Navy will lose its Automatic Carrier Landing System capability within 5 years. Cyber Security requirements have driven increased efforts to remain compliant with software CyberSecurity directives and Information Assurance mandates.  Maintaining compliance is critical to retaining authorization to operate within the Fleet.		39.017		28.200		21.912		22.337				22.337		21.574		16.974		18.191		18.552

		127		A/PP		0604504N		3372		AN/SPN-35 Blk I Upgrade		05						13.249		7.957		6.246		0.000		6.246								

		127		A/PP		0604504N		3372		AN/SPN-46 Blk IV Upgrade		05						14.951		8.534		4.458		0.000		4.458								

		127		A/PP		0604504N		3372		AN/SPN-46 Blk V Upgrade  (CCAs, RTOS, software, RAM pole, TS-3098)		05						0.000		5.421		11.633		0.000		11.633								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		128		PE		0604512N				Shipboard Aviation Systems		05		CV Launch & Recover System - This Navy unique project addresses the System Development and Demonstration (SDD) of systems required to recover and launch Navy/Marine Corps Aircraft (Fixed/Rotary Wing and Vertical/Short Take Off and Landing) operating aboard aircraft carriers, amphibious assault ships, and air capable ships. This program element includes the following:

   (1) Advanced Arresting Gear (AAG)
   (2) Aircraft Launch & Recovery Equipment Modernization 
   (3) Aircraft Launch and Recovery Equipment Service Life Management program
 
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		899.123		174.034		13.710		10.632				10.632		11.026		11.799		12.142		12.381

		128		Project		0604512N		2232		CV/CVN Launch and Recover		05		This Navy unique project addresses the System Development and Demonstration (SDD) of systems required to recover and launch Navy/Marine Corps Aircraft (Fixed/Rotary Wing and Vertical/Short Take-Off and Landing) operating aboard aircraft carriers (CVN), amphibious assault ships and air capable ships.  This program includes the following systems under Project 2232, including the funding of production representative models for:

(1) Advanced Arresting Gear (AAG): The AAG program will design, develop, test and field an aircraft arrestment system to replace the legacy Mark 7 arresting gear. AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs.  The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century.  The AAG Program's SDD phase test article consists of a single wire configured aircraft arresting system, which includes associated hardware and software needed to conduct system integrated testing by arresting both dead-loads and aircraft. Starting FY 2019 and later, AAG is funded under program element 0604530N.

(2) Aircraft Launch & Recovery Equipment (ALRE) Modernization: ALRE Modernization encompasses efforts required to ensure continued functional performance, operational relevance, and cybersecurity accreditation for all product lines across the ALRE program.  This includes efforts required to resolve emerging obsolescence issues (both hardware and software), implement fleet driven operational capability upgrades, and comply with cybersecurity requirements and computer task order requirements for security threat mitigation. Effort includes:

     (a) Improved Manually Operated Visual Landing Aid System (IMOVLAS): IMOVLAS will be the manual backup for Improved Fresnel Lens Optical Landing System (IFLOLS), which is the primary carrier Visual Landing Aid. IMOVLAS will be used in high sea states or if IFLOLS is inoperable. IMOVLAS will mirror current IFLOLS configuration in size & display.  

(3) Aircraft Launch & Recovery Equipment (ALRE) Service Life Management Program (SLMP): The ALRE SLMP for Launcher and Recovery is required to sustain carrier aviation operations of higher energy aircraft launch and recoveries that are increasing loads on the ALRE systems, and that are affecting availability, maintainability and cost.  This program will consist of service life assessment and extension initiatives and will establish the design foundation (structural, reliability, and maintainability analyses), permit appropriate assessment, track and focus design changes where most needed. Two SLMP prototypes were procured in FY 2018.		899.123		174.034		9.710		10.632				10.632		11.026		11.799		12.142		12.381

		128		A/PP		0604512N		2232		Advanced Arresting Gear (AAG)		05						166.634		0.000		0.000		0.000		0.000								

		128		A/PP		0604512N		2232		Aircraft Launch & Recovery Equipment (ALRE) Service Life Management Program (SLMP)		05						6.825		9.710		10.632		0.000		10.632								

		128		A/PP		0604512N		2232		Aircraft Launch & Recovery Equipment Modernization		05						0.575		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		128		Project		0604512N		9999		Congressional Adds		05		Congressional Add.  Program Increase to Improve Aircraft Carrier Readiness.		0.000		0.000		4.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		128		CA		0604512N		9999		Improving Aircraft Carrier Readiness		05						0.000		4.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		129		PE		0604518N				Combat Information Center Conv		05		The FY 2020 funding request was reduced by $1.0 million to account for the availability of prior year execution balances.

PROJECT 3094: Undersea Warfare Decision Support System (USW-DSS) is the Navy Program of Record (PoR) Anti-Submarine Warfare (ASW) Command & Control (C2) Net-Centric system supporting warfighters. USW-DSS is a C2 capability identified in the ASW Initial Capabilities Document (ICD), for the Sea Combat Commander (SCC) and Theater USW Commander (TUSWC). USW-DSS enables effective planning and execution of undersea warfare (USW) operations, optimizes placement of sensors for exploitation of the environment, manages available resources, balances operations versus risk, and provides a clear vulnerability assessment of the operational environment. Tactical data such as tracks, environmental, and sensor processing data is ingested into USW-DSS through platform specific interfaces such as the AN/SQQ-89A(V)15 sonar system, the Global Command and Control System - Maritime (GCCS-M), and Aircraft Carrier Tactical Support Center (CV-TSC). USW-DSS processes this and other tactical data and supports intelligent dissemination of the data to unit level and theater level platforms in support of an enhanced USW tactical picture. USW-DSS provides USW Commanders with an expanded, net-centric USW collaborative capability across Carrier Strike Group (CSG) platforms (CVNs, CGs, DDGs) as well as supporting shore nodes to include Commander Task Force (CTF), Naval Oceanographic Processing Facility (NOPF), and Tactical Operations Center (TOC), Mobile Tactical Operations Centers (M-TOC).

Future USW-DSS capability is phased to deliver timely and cost-effective software improvements to the warfighter via the Build / Fleet Capability Release (FCR) process. USW-DSS Build 3/FCR 1 continues the development of the integrated, near-real time, net-centric ASW Common Tactical Picture (CTP) / Common Operational Picture (COP) on an electronic Master Tactical Plot (eMTP) for the TUSWC and critical shore command sites. Through targeted architectural improvements, Build 3/FCR 1 and follow-on FCRs will facilitate the migration of select components of USW-DSS to a DoD commercial cloud computing environment, thus improving software performance and scalability while keeping future hardware costs in check. Additionally, Build 3/FCR 1 and beyond are targeted to support operations across different security enclaves, and additional platform tactical data interfaces such as the P-8A Poseidon, submarines, and Integrated Undersea Surveillance System (IUSS) fixed sensors.  On afloat platforms, USW-DSS processing software is virtualized for portability and is hosted on the Consolidated Afloat Networks and Enterprise Services (CANES) and implements a Service-Oriented Architecture (SOA). The current software version, Build 2 Release 3 (B2R3), will continue to field until the follow-on Build 3/FCR 2 (the next planned release to afloat assets) is ready for Initial Operational Capability (IOC) certification in FY 2022.  For support nodes and ashore nodes USW-DSS processing software is hosted on Commercial Off The Shelf (COTS) hardware.

PROJECT 3439: Effective FY 2019, a new initiative titled Networked Architecture for Undersea Theater Integrated C2 Advantage (NAUTICA) was established for Theater Undersea Warfare (TUSW) architecture development, systems engineering, and design. NAUTICA integrates intelligence (operational and tactical) and sensor (national and organic) systems to provide a fully informed Common Operational Picture (COP) of enemy undersea forces, maximizing decision superiority and theater level planning, and address TUSW Command and Control (C2).

The Navy plan for NAUTICA was approved by the June 2017 Flag Oversight Board and subsequently a roadmap was developed in FY 2018. The Theater Undersea Warfare Operations Center's (TUSWOC) systems today are not integrated to support performance requirements during all threat levels. This results in failure to most effectively employ Theater USW assets. Near term, FY 2019 accelerates development by rapid prototyping the framework for existing legacy systems to be federated to be exchange key information and significantly improve existing TUSW capability.

FY 2019 initiates the system engineering effort required to design, develop and deliver an integrated TUSW battle management suite in accordance with the 2007 Anti-Submarine Warfare (ASW) Initial Capabilities Document (ICD). The plan prioritizes NAUTICA investments in accordance with the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017). The design of the integrated TUSW battle management suite will include a system of systems TUSW architecture to enable the existing programs of record under development from PEO IWS, PEO C4I, PEO AIR, and N9SP to exploit a common framework. The common architecture will define the key data exchanges, common displays and processing, data models, cross domain interfaces, and multi-level security software that will enable systems such as Distributed Common on Ground System-Navy (DCGS-N) and USW-DSS to exchange, display and exploit information at the appropriate classifications.

Funding under this project will also establish a transition path for new technologies such as the Operational Planning Tool (OPT), Water Space Planner (WASP), Battle Management TDA, and other Future Naval Capabilities (FNCs) that will start to transition Technology Readiness Level (TRL) 5/6 enabling technologies into the USW-DSS and DCGS-N Programs of Record (PORs).		55.372		4.294		19.263		16.094				16.094		13.637		11.615		11.428		11.656

		129		Project		0604518N		3094		USW Decision Support		05		USW-DSS B2R3 (development completed in FY 2013) provides integrated, near-real time, net-centric ASW CTP/COP for the carrier strike groups (CSGs). USW-DSS is a C2 capability, identified in the ASW ICD, for the Sea Combat, TUSW, and ASW Commanders, and enables warfighters to plan and conduct USW operations, align sensors for exploitation of the environment, allocate resources, optimize operations and risk, and perform vulnerability assessments. USW-DSS provides USW Commanders with an expanded net-centric USW capability across CSG platforms (CVNs, CG/DDGs, and SURTASS) as well as supporting shore nodes to include TOCs, M-TOCs, Training, NOPF, and CTF.

USW-DSS shortens C2 decision processes for detection-to-engagement across multiple platforms, including those with low-bandwidth communications or intermittent connectivity. For at-sea nodes, USW-DSS software processing requirements are hosted on CANES and implement a SOA while display generation and operator interfaces are provided via USW-DSS hardware. Ashore nodes host USW-DSS software on COTS hardware.

Starting in FY 2017, funding was restored to commence development of USW-DSS for TUSW (designated USW-DSS Build 3/FCR 1) and to re-architect B2R3 into a Modular Oriented System Architecture (MOSA), implement an electronic Master Tactical Plot (eMTP), modernize the tactical data interfaces and displays, and implement new mandated cyber security changes across all afloat platforms and shore nodes. Build 3 Fleet Capability Release (FCR) incremental developments will implement cost effective cyber security and TASW functionality by integrating inputs from data sources and platforms such as the P8-A Poseidon aircraft and associated Air ASW sensors, provide improved and additional functionality, and improve stability/reliability.

USW-DSS Build 3 will provide common and improved visualization, integrated USW platform sensor data sharing, reduced data entry, improved sensor performance predictions, data fusion, and reduced redundancy across USW Tactical Decision Aids (TDAs).  The program will provide a greater understanding of the undersea battle space by allowing the entire force (carrier/expeditionary strike group, theater, or other) to have a common and thorough understanding of the battle space with characterized uncertainties.

The Navy continues to modernize and add sensor capabilities to existing PORs that are significant data sources of information for USW-DSS. These include, but are not limited to the AN/SQQ-89 Surface ASW Combat System, the AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC), Global Command and Control System - Maritime (GCCS-M), and the Distributed Common Ground System - Navy (DCGS-N). As the sensor capabilities and systems mature, the tactical data valuable to USW-DSS is incorporated as part of a future FCR.

USW-DSS Build 3 capability will a be a phased evolutionary acquisition approach to provide cost-effective capability improvements to the warfighter. The current software version, B2R3 (development completed in FY 2013), will continue to field on afloat platforms until the follow-on Build 3/FCR 2 is certified for Fleet deployment.

In FY 2020, USW-DSS will continue to develop and test the software changes and perform the certification testing necessary to address end of life (EOL) support issues impacting B2R3 as well as address emerging mandated cybersecurity requirements.

Additionally in FY 2020, funding will be used to develop, design, integrate, and test additional USW-DSS tools/capabilities for B3 including, but not limited to: Common Tactical Picture (CTP), Platform Data Fusion Integration, Cross-Platform Data Fusion, Automated Asset Allocation, Asset/Threat State Information, Vulnerability Analysis enhancement, ASW Track Management, Automated Re-planning, Engagement Target Pairing, improved TASW capabilities, Data-Focused Navy Tactical Cloud Integration, and incorporating the electronic Master Tactical Plot (eMTP) visualization/display service on which to render the CTP/COP. These improvements address requirements from the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017).		55.372		4.294		9.063		8.594				8.594		10.237		10.615		10.328		10.534

		129		A/PP		0604518N		3094		USW-DSS Capability Improvements		05						4.294		9.063		8.594		0.000		8.594								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		129		Project		0604518N		3439		Project NAUTICA: Integrated Theater ASW C4I		05		Effective FY 2019, a new initiative titled Networked Architecture for Undersea Theater Integrated C2 Advantage (NAUTICA) was established for TUSW architecture development, systems engineering, and design. NAUTICA integrates intelligence (operational and tactical) and sensor (national and organic) systems to provide a fully informed COP of enemy undersea forces, maximizing decision superiority and theater level planning, and address TUSW C2.

The Navy plan for NAUTICA was approved by the June 2017 Flag Oversight Board and subsequently a roadmap was developed in FY 2018. The TUSWOC's systems today are not integrated to support performance requirements during all threat levels. This results in failure to most effectively employ Theater USW assets. Near term, FY 2019 accelerates development by rapid prototyping the framework for existing legacy systems to be federated to be exchange key information and significantly improve existing TUSW capability.

FY 2019 initiates the system engineering effort required to design, develop and deliver an integrated TUSW battle management suite in accordance with the 2007 ASW ICD. The plan prioritizes NAUTICA investments in accordance with the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017). The design of the integrated TUSW battle management suite will include a system of systems TUSW architecture to enable the existing programs of record under development from PEO IWS, PEO C4I, PEO AIR, and N9SP to exploit a common framework in the FYDP. The common architecture will define the key data exchanges, common displays and processing, data models, cross domain interfaces, and multi-level security software that will enable systems such as DCGS-N and USW-DSS to exchange, display and exploit information at the appropriate classifications.

Funding under this project will also establish a transition path for new technologies such as the Operational Planning Tool (OPT), Water Space Planner (WASP), Battle Management TDA, and other Future Naval Capabilities (FNCs) that will start to transition Technology Readiness Level (TRL) 5/6 enabling technologies into the USW-DSS and DCGS-N Programs of Record (PORs).		0.000		0.000		10.200		7.500				7.500		3.400		1.000		1.100		1.122

		129		A/PP		0604518N		3439		NAUTICA - Theater Architecture Development and System Integration		05						0.000		10.200		7.500		0.000		7.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		130		PE		0604522N				(U)Air and Missile Defense Radar (AMDR) System		05		Air and Missile Defense Radar (AMDR):  (NOTE: FY14 and prior year funding is in PE 0604501N) The AMDR suite is being developed to fulfill Integrated Air and Missile Defense requirements for multiple ship classes. This suite consists of an S-Band radar (AMDR-S), an X-band radar and a Radar Suite Controller (RSC). Funding will develop AMDR-S and Radar RSC, and integrate these components with an available X band radar. AMDR will provide multi-mission capabilities, simultaneously supporting both long range, exoatmospheric detection, tracking and discrimination of ballistic missiles, as well as Area and Self Defense against air and surface threats. For the Ballistic Missile Defense (BMD) capability, increased radar sensitivity and bandwidth over current radar systems are needed to detect, track and support engagements of advanced ballistic missile threats at the required ranges, concurrent with Area and Self Defense against Air and Surface threats. For the Area Air Defense and Self Defense capability, increased sensitivity and clutter capability is needed to detect, react to, and engage stressing Very Low Observable/Very Low Flyer (VLO/VLF) threats in the presence of heavy land, sea, and rain clutter. This effort provides for the development of an active phased array radar with the required capabilities to address the evolving threat. The AMDR suite will obtain performance and technology enhancements throughout its service life based upon an approach that includes modularity of hardware and software, a scalable design and Open Architecture (OA) compliance.  The FY18 increase is to conduct the Mission Flight retest in Q2FY19.  The FY20 and following funds are required to scale AMDR to backfit Active Electronically-Steered Array and digital beamforming technology on a Flight IIA DDG and to complete development of Advanced Distributed Radar (ADR) capability for integration into AMDR.  ADR engineering development is funded to start in FY 2020.  This capability will enhance BMD detection performance, increase sensitivity at large scan angles, and enable AMDR to operate in receive-only mode in cooperation with another SPY-6(V)1 radar.  In addition to the BMD mission, this capability will also improve Anti-Air Warfare (AAW) warfighting capabilities and provide advanced electronic protection techniques.  The program is on track to complete developmental testing and deliver to the DDG 51 Flight III.		481.881		49.643		27.008		55.349				55.349		78.126		87.932		80.425		79.863

		130		Project		0604522N		3186		Air and Missile Defense Radar		05		Air and Missile Defense Radar (AMDR):  (NOTE: FY 2014 and prior year funding is in PE 0604501N) The AMDR suite is being developed to fulfill Integrated Air and Missile Defense requirements for multiple ship classes. This suite consists of an S-Band radar (AMDR-S), an X-band radar and a Radar Suite Controller (RSC). Funding will develop AMDR-S and RSC, and integrate these components with an available X band radar. AMDR will provide multi-mission capabilities, simultaneously supporting both long range, exoatmospheric detection, tracking and discrimination of ballistic missiles, as well as Area and Self Defense against air and surface threats. For the Ballistic Missile Defense (BMD) capability, increased radar sensitivity and bandwidth over current radar systems are needed to detect, track and support engagements of advanced ballistic missile threats at the required ranges, concurrent with Area and Self Defense against Air and Surface threats. For the Area Air Defense and Self Defense capability, increased sensitivity and clutter capability is needed to detect, react to, and engage stressing Very Low Observable/Very Low Flyer (VLO/VLF) threats in the presence of heavy land, sea, and rain clutter. This effort provides for the development of an active phased array radar with the required capabilities to address the evolving threat. The AMDR suite will obtain performance and technology enhancements throughout its service life based upon an approach that includes modularity of hardware and software, a scalable design and Open Architecture (OA) compliance.  The FY 2018 increase is to conduct the Mission Flight retest in Q2 FY2019.  The FY 2020 and following funds are required to scale AMDR to backfit Active Electronically-Steered Array and digital beamforming technology on a Flt IIA DDG and to complete development and integrate Advanced Distributed Radar (ADR) capability into AMDR.  ADR will enhance BMD detection performance, increase sensitivity at large scan angles, and insert the core algorithms to enable AMDR to operate in receive-only mode, in cooperation with other radars.  In addition to the BMD mission, this capability will also improve Anti-Air Warfare (AAW) warfighting capabilities and provide advanced electronic protection techniques.  The program is on track to complete developmental testing and deliver to the DDG 51 Flight III.		481.881		49.643		27.008		55.349				55.349		78.126		87.932		80.425		79.863

		130		A/PP		0604522N		3186		AMDR DESIGN, SUPPORT, INTEGRATION, TEST AND EVALUATION (RAYTHEON)		05						32.261		16.397		14.317		0.000		14.317								

		130		A/PP		0604522N		3186		DESIGN, SUPPORT, INTEGRATION, TEST AND EVALUATION (GOVERNMENT)		05						4.792		7.392		8.247		0.000		8.247								

		130		A/PP		0604522N		3186		ENGINEERING CHANGES/CAPABILITY ENHANCEMENTS		05						0.000		0.000		28.700		0.000		28.700								

		130		A/PP		0604522N		3186		PROGRAM MANAGEMENT		05						0.331		0.400		0.435		0.000		0.435								

		130		A/PP		0604522N		3186		TEST AND EVALUATION ASSETS AND FACILITIES		05						12.259		2.819		3.650		0.000		3.650								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		131		PE		0604530N				(U)Advanced Arresting Gear (AAG)		05		The Advanced Arresting Gear (AAG) program designs, develops, tests and fields an aircraft arrestment system to replace the legacy Mark 7 arresting gear.  AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs. The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century. 

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		0.000		0.000		172.173		123.490				123.490		65.981		22.116		0.303		0.288

		131		Project		0604530N		2367		Advanced Arresting Gear		05		The Advanced Arresting Gear (AAG) program will design, develop, test and field an aircraft arrestment system to replace the legacy Mark 7 arresting gear. AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs. The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century. 

The AAG Program's SDD phase test article consists of a single wire configured aircraft arresting system, which includes associated hardware and software needed to conduct system integrated testing by arresting both dead-loads and aircraft.		0.000		0.000		172.173		123.490				123.490		65.981		22.116		0.303		0.288

		131		A/PP		0604530N		2367		Advanced Arresting Gear (AAG) Primary Hardware Development		05						0.000		92.382		89.761		0.000		89.761								

		131		A/PP		0604530N		2367		Advanced Arresting Gear Depot Planning		05						0.000		14.229		9.008		0.000		9.008								

		131		A/PP		0604530N		2367		Advanced Arresting Gear Software Support Activity (SSA)		05						0.000		11.468		3.766		0.000		3.766								

		131		A/PP		0604530N		2367		Advanced Arresting Gear Test & Evaluation		05						0.000		50.116		12.037		0.000		12.037								

		131		A/PP		0604530N		2367		Advanced Arresting Gear Training		05						0.000		3.978		8.918		0.000		8.918								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		132		PE		0604558N				New Design SSN		05		The U.S. Navy must maintain a submarine fleet that is of sufficient capability and numbers to defend American interests. The VIRGINIA Class Submarine, formerly the New Attack Submarine (New SSN), is being designed to fulfill this need. It will counter the potential threats of the next century in a multi- mission capable submarine that has the ability to provide covert, sustained combat presence in denied waters. The primary goal of the program is to develop an affordable yet capable submarine by evaluating a broad range of system and technology alternatives, and pursuing cost reduction, producibility improvement, and technical risk management. This Program Element (PE) provides the technology, prototype components, and systems engineering needed to design and construct the VIRGINIA Class Submarine and build its Command, Control, Communications, and Intelligence (C3I) System. This PE directly supports the following VIRGINIA Class Submarine missions: (1) covert strike warfare (STRIKE); (2) anti-submarine warfare (ASW); (3) covert intelligence collection/surveillance (ISR), indication and warning (I&W), and electronic warfare (EW); (4) anti-surface ship warfare (ASUW); (5) special warfare; (6) covert mine warfare; and (7) battle group support.		2,341.657		117.887		180.233		121.010				121.010		201.638		248.406		277.648		283.190

		132		Project		0604558N		1947		New Design SSN HM&E		05		This project encompasses all the ship system development efforts for the VIRGINIA Class Submarine and the Technology Insertion Program for reducing costs and upgrading performance of future hulls by virtue of improvements in ship systems. Technology development implementation and logistics for developmental items, and VIRGINIA Class test & evaluation are included. The thrust of these efforts will be to develop and apply multiple advanced system technologies which are integrated into the design of the VIRGINIA Class Submarine. Technologies developed in this program will be considered for applicability to the COLUMBIA Program (CLB) for commonality opportunities. New technologies are being transitioned from industry and government research and development programs where doing so offers substantial performance improvement and/or affordability payoffs. Transition opportunities include those from the Defense Advanced Research Projects Agency (DARPA) and Office of Naval Research (ONR) Future Naval Capabilities Program.		1,551.584		81.462		104.968		80.405				80.405		162.514		208.425		236.878		241.605

		132		A/PP		0604558N		1947		New Design SSN HM&E		05						77.743		100.897		73.479		0.000		73.479								

		132		A/PP		0604558N		1947		TEST AND EVALUATION		05						3.719		4.071		6.926		0.000		6.926								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		132		Project		0604558N		1950		New Design SSN Combat Sys Dev		05		This project provides the engineering development required to outfit each ship of the VIRGINIA Class Submarine with a combat system which satisfies ORD requirements in all 7 mission areas, namely; ASW, STRIKE, ISR, Covert Mine Warfare, Battle Group Support, ASUW, and Special Warfare. The fully integrated combat system, otherwise referred to as the Non-Propulsion Electronics System (NPES), is composed of a collection of functional sub-systems, such as sonar, navigation, exterior communications, weapons launch, Large Vertical Array, Submarine Warfare Federated Tactical System (SWFTS) virtualization, Electronic Warfare Next Generation Architecture, etc., which evolve over the life of the program due to either competitive selection of new suppliers, component obsolescence replacement, increased technical performance, or improvements in reliability. Non-recurring engineering activity is needed to perform platform integration of the components, software modification to accommodate electronic data exchange, unique submarine environment qualification and update of all logistics products.		747.831		33.767		40.604		37.485				37.485		36.341		37.138		37.869		38.626

		132		A/PP		0604558N		1950		C3I Systems Engineering		05						14.108		16.501		15.016		0.000		15.016								

		132		A/PP		0604558N		1950		Sonar, Combat Control, and Architecture (S/CC/A) Subsystems		05						19.659		24.103		22.469		0.000		22.469								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		132		Project		0604558N		3062		Submarine Multi-Mission Team Trainer		05		To achieve desired submarine force readiness levels, it is necessary to construct highly sophisticated shore based Combat System Team Trainers capable of training personnel in all aspects of submarine approach, attack and surveillance operations in a controlled, simulated environment. The Combat Control System (CCS) AN/BYG-1 and sonar system AN/BQQ-10 are installed on SSN, SSBN and SSGN class submarines. These tactical systems are planned for future upgrades with the next hardware and software revisions which will provide enhanced War Fighter capabilities. The Tactical Acoustic Rapid COTS (commercial-off-the-shelf) Insertion (ARCI) phased upgrades are also being installed with future revisions. The Advanced Processing Builds (APB) and Technical Insertion (TI) sensors, which feed technology insertion into the CCS/Acoustic development, directly impact the trainers.

The Submarine Multi-Mission Team Trainer (SMMTT) supports operator, employment, strike, and Battle Group training for enlisted and officer pipelines. The SMMTT provides operators and combat teams the opportunity to train ashore, prior to, and between deployments. The shore based training provides a means of maintaining team proficiency in stand alone or in combined team mode prior to ship deployment.		42.242		2.658		2.661		3.120				3.120		2.783		2.843		2.901		2.959

		132		A/PP		0604558N		3062		Submarine Multi-Mission Team Trainer		05						2.658		2.661		3.120		0.000		3.120								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		132		Project		0604558N		9999		Congressional Adds		05		The FY19 RDT&E program increase is to continue payload system integration and electronic support measure full spectrum digitization. 

The FY19 RDT&E Congressional add for small business technology insertion will be applied to further development in the areas of payloads integration and delivery; anti-submarine warfare enhancements; advanced submarine control; and non-tactical software applications.  Funding will be obligated via existing SBIR contracts.		0.000		0.000		32.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		132		CA		0604558N		9999		New Design SSN		05						0.000		12.000														

		132		CA		0604558N		9999		New Design SSN SBIR (Cong)		05						0.000		20.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		133		PE		0604562N				Submarine Tactical Warfare System		05		Project Unit 0236: This program develops Commercial-Off-The-Shelf (COTS) based software and hardware upgrades to integrate improved tactical and weapons control capabilities for multiple submarine Classes (SSN-688, SSGN, SEAWOLF, SSBN and VIRGINIA (Post Shakedown Availability)).  The AN/BYG-1 is the combat control system common across submarine platforms which incorporates tactical control, payload control, and tactical Local Area Network (LAN) functions into a single development program.  AN/BYG-1 allows the submarine to rapidly update the ship safety tactical picture, integrate the common tactical picture into the battlegroup, improve torpedo interfaces, and provide Tactical TOMAHAWK (TOMAHAWK Block IV) capability.  The hardware upgrades, Technology Insertions (TI) are developed on a biennial basis to provide improved capability and address COTS obsolescence.  Funding also accommodates the biennial integration of software Advanced Processing Builds (APB) for both tactical control (APB(T)) and payload control (APB(P)) subsystems.  The tactical control integration effort incorporates the integration of other sensor (ESM, sonar, radar, etc.) inputs to provide a common operational picture and improved situational awareness in an information assurance (IA) compliant  environment. 

The Weapons Control development effort is winding down with pending completion of TI-16 APB15.  The Payload Control System (PCS) upgrade provides a modernized PCS open architecture to support future payloads and integrate a common unmanned system controller and unmanned payloads.  21" Experimental Fuel Cell/Unmanned Aerial System (XFC/UAS), 3" Submarine Launched Unmanned Aerial System (SLUAS) integration and transition to production.

Provides funding for the development of Payloads Launch System, Multi-tube Weapons System (MTWS), Information Assurance  system, Onboard Team Trainer (OBTT), and Command, Control, Computer and Intelligence Maintenance Tool (C3IMT).  FY18 added development of a Common Infrastructure Services (CIS) subsystem.  This involves integration of Onboard Team Trainer - Master Controller (OBTT - MC) & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within Submarine Warfare Federated Tactical System (SWFTS).  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  

FY19 continues integration of Tactical Data Link (TDL) capabilities for Command & Control situational awareness, and additional R&D effort for payload integration to support MK48, APB 5+, APB 6 effort.

FY19 provides funding to commence development of APB 19 which will add two new software baselines in support of VA BLK IV Virginia Pay Module (VPM) and the COLUMBIA class (CLB).  Cyber security efforts continue to grow due to increasing interconnection complexity, more IP based traffic in future baselines, and development of Cyber Safe Controls.  Common Infrastructure Services development efforts begin under a new contract for APB19 and continue on APB17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS, additional funding of this effort is required.  Additional funding for early integration efforts for submarine payloads including Contender, Maritime Strike Tomahawk (MST), Next Generation Countermeasure, Anti-Torpedo Torpedo Compact Rapid Attack Weapons program (ATT CRAW) is also included in the FY 19 funding.

FY20 continues FY19 efforts on APB19 and commences TI-20 efforts.  Additional funding in FY20 supports growing efforts in Information Assurance and CIS.  APB effort grows to support two additional software baselines (VPM, CLB).

FY20 funding integrates Submarine Launched Harpoon BLK 1C into Payload Control System.  Funds transfer from PMA 201 to NAVSEA.  Submarine Launched Harpoon Platform Integration cost can't be executed by PMA 201 and will be performed by NAVSEA. 

Platform integration and training costs cannot be executed by PMA201 and will be performed by NAVSEA.		623.508		44.703		80.324		62.426				62.426		63.749		64.588		65.892		67.209

		133		Project		0604562N		0236		SSN Comb Cont Sys Imprvmnt (ENG)		05		Project Unit 0236: This program develops Commercial-Off-The-Shelf (COTS) based software and hardware upgrades to integrate improved tactical and weapons control capabilities for multiple submarine Classes (SSN-688, SSGN, SEAWOLF, SSBN and VIRGINIA (Post Shakedown Availability)).  The AN/BYG-1 is the combat control system common across submarine platforms which incorporates tactical control, payload control, and tactical Local Area Network (LAN) functions into a single development program.  AN/BYG-1 allows the submarine to rapidly update the ship safety tactical picture, integrate the common tactical picture into the battlegroup, improve torpedo interfaces, and provide Tactical TOMAHAWK (TOMAHAWK Block IV) capability.  The hardware upgrades, Technology Insertions (TI) are developed on a biennial basis to provide improved capability and address COTS obsolescence.  Funding also accommodates the biennial integration of software Advanced Processing Builds (APB) for both tactical control (APB(T)) and payload control (APB(P)) subsystems.  The tactical control integration effort incorporates the integration of other sensor (ESM, sonar, radar, etc.) inputs to provide a common operational picture and improved situational awareness in an information assurance (IA) compliant  environment. 

The Weapons Control development effort is winding down with pending completion of TI-16 APB15.  The Payload Control System (PCS) upgrade provides a modernized PCS open architecture to support future payloads and integrate a common unmanned system controller and unmanned payloads.  21" Experimental Fuel Cell/Unmanned Aerial System (XFC/UAS), 3" Submarine Launched Unmanned Aerial System (SLUAS) integration and transition to production.

Provides funding for the development of Payloads Launch System, Multi-tube Weapons System (MTWS), Information Assurance  system, Onboard Team Trainer (OBTT), and Command, Control, Computer and Intelligence Maintenance Tool (C3IMT).  FY18 added development of a Common Infrastructure Services (CIS) subsystem.  This involves integration of Onboard Team Trainer - Master Controller (OBTT - MC) & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within Submarine Warfare Federated Tactical System (SWFTS).  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  

FY19 continues integration of Tactical Data Link (TDL) capabilities for Command & Control situational awareness, and additional R&D effort for payload integration to support MK48, APB 5+, APB 6 effort.

FY19 provides funding to commence development of APB 19 which will add two new software baselines in support of VA BLK IV Virginia Pay Module (VPM) and the COLUMBIA class (CLB).  Cyber security efforts continue to grow due to increasing interconnection complexity, more IP based traffic in future baselines, and development of Cyber Safe Controls.  Common Infrastructure Services development efforts begin under a new contract for APB19 and continue on APB17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS, additional funding of this effort is required.  Additional funding for early integration efforts for submarine payloads including Contender, Maritime Strike Tomahawk (MST), Next Generation Countermeasure, Anti-Torpedo Torpedo Compact Rapid Attack Weapons program (ATT CRAW) is also included in the FY 19 funding.

FY20 continues FY19 efforts on APB19 and commences TI-20 efforts.  Additional funding in FY20 supports growing efforts in Information Assurance and CIS.  APB effort grows to support two additional software baselines (VPM, CLB).

FY20 funding provides for Submarine launched Harpoon. Platform integration and training costs cannot be executed by PMA201 and will be performed by NAVSEA.		623.508		44.703		60.824		62.426				62.426		63.749		64.588		65.892		67.209

		133		A/PP		0604562N		0236		AN/BYG-1 TI-16		05						3.996		0.000		0.000		0.000		0.000								

		133		A/PP		0604562N		0236		AN/BYG-1 TI-18		05						8.178		7.707		4.749		0.000		4.749								

		133		A/PP		0604562N		0236		AN/BYG-1 TI-20		05						0.000		5.737		8.379		0.000		8.379								

		133		A/PP		0604562N		0236		Advanced Processing Builds		05						16.196		20.282		23.590		0.000		23.590								

		133		A/PP		0604562N		0236		Common Infrastructure Services (CIS)		05						1.700		5.130		5.701		0.000		5.701								

		133		A/PP		0604562N		0236		Information Assurance (IA)		05						3.590		7.474		8.117		0.000		8.117								

		133		A/PP		0604562N		0236		Payload Control System Upgrade		05						5.031		4.224		0.000		0.000		0.000								

		133		A/PP		0604562N		0236		Payload Integration		05						1.777		5.947		6.532		0.000		6.532								

		133		A/PP		0604562N		0236		Testing		05						3.113		3.176		3.165		0.000		3.165								

		133		A/PP		0604562N		0236		Unmanned Aerial System (UAS)		05						1.122		1.147		2.193		0.000		2.193								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		133		Project		0604562N		9999		Congressional Adds		05		Project Unit 9999: 

FY19 congressional adds provide funding to increase Submarine Launched Unmanned Aerial System ($4.5M), SBIR Technology Insertion ($10M) and Submarine Tactical Warfare System efforts ($5M).

Provides funding to continue Submarine Launched Unmanned Aerial Systems (SLUAS) development, development and employment of TI16 APB17 BYG-1 software with virtualization, containerized on expandable micro-blade servers (BYG-1 Virtual Twin) and the development and employment of all baselines of Common Weapon Launcher (CWL) software with virtualization on standard COTS hardware.  


Funding provided for Submarine Warfare Federated Tactical System (SWFTS) TI18 APB19 Cybersecurity Tool Kit (CSTK) rapid deployment of increased cyber resiliency tools and automation.  Funding will allow for cybersecurity improvement to be developed and fielded to SSN and SSBN platforms sooner and improve overall cyber resilience through improved tools and automation improvements.

Funding provides for improvements and increase reliability within APB17 baseline, security improvements in BYG-1 data to support recent cyber changes and future payload interfaces.  Also provides funding for increased capability within OBTT into APB17 baseline to allow additional operational training functionality and increase interface capability between user and machine.

Execute BYG-1 Virtual Twin:
-Selection of BYG-1 Virtual Twin Hardware, virtualization, and containerization technology
-Full virtualization of TI16 APB17 BYG-1
-Containerization of TI16 APB17 BYG-1 subsystems into applications.
-Full test program on BYG-1 Virtual Twin using ATRT

Execute Common Weapon Launcher (CWL) Virtual Test Bed
-Full virtualization of TI16APB17 BYG-1
-Full test program on CWL Test Bed
-Final Delivery to Government.		0.000		0.000		19.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		133		CA		0604562N		9999		SBIR Technology Insertion		05						0.000		10.000														

		133		CA		0604562N		9999		Submarine Launched Unmanned Aerial System		05						0.000		4.500														

		133		CA		0604562N		9999		Submarine Tactical Warfare System		05						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		134		PE		0604567N				Ship Contract Design/ Live Fire T&E		05		The FY 2020 funding request was reduced by $1.251 million to account for the availability of prior year execution balances. 

This Program Element (PE) directly supports the Navy's Shipbuilding Plan by providing for the development of engineering, programmatic and acquisition documentation including ship specifications (including performance specifications) and contractual documentation associated with acquisition of Navy ships. This PE also supports the Congressionally mandated Live Fire Test and Evaluation (LFT&E) program for new ship designs.

Contract Design has traditionally been the engineering development of the technical and contractual definition of the ship design (including ship specifications and drawings) to a level of detail sufficient for shipbuilders to make a sound estimate of the construction cost and schedule. Additionally, the contract design package developed under this PE has provided the technical baseline from which the Navy selects the shipbuilder who then develops the detail design package required to support the construction and eventual delivery of the ship. This PE also supports the development of design methodologies/tools which facilitate and optimize the transition from ship design documents to efficient production of new ships and ship conversions, and supports engineering planning and ship affordability studies.

Under Acquisition Reform for new design ships, traditional distinct phasing of the design process has been replaced with a continuous concurrent engineering Integrated Product and Process Development (IPPD) process extending through and after contract award. This serves to maintain the focus of multi-discipline teams consisting of the government,
shipbuilder, system programs, and suppliers. Government/Industry Integrated Product Team(s) (IPTs) will utilize the IPPD process to develop the design in an Integrated Product and Data Environment (IPDE). The design approach is part of an acquisition strategy that is based on commercial practices and incorporates a phased technical definition.		728.968		65.857		71.062		46.809				46.809		61.547		55.036		55.612		56.726

		134		Project		0604567N		1803		Ship Contract Design		05		DDG Modernization:
The major effort is the engineering development of the technical and contractual definition of the ship's design (e.g. ship specifications and drawings), with sufficient details for the planning yard to make a sound estimate of cost and schedule. It also serves as the technical definition from which the planning yard develops the detailed design and testing package required to build and test the ship. It provides the Navy with a digital, ship design knowledge base, including lessons learned, required to ensure that a proper development, analysis and evaluation can be conducted of any current or future planned. 

Another area this project funds is the development of specific Navy ship criteria and standards for newly developed technologies. Additionally, as new laws are passed, new safety regulations and environmental criteria are developed and other legal/Congressional requirements identified, this project funds the translation into Navy ship design criteria
and standards. This project also funds the translation of the traditional Ship Specifications into performance-based criteria, which supports the development of design methodologies/tools which facilitate and optimize the transition from ship design documents to ship alterations. This project also supports ship survivability studies, superstructure integrity analysis, developmental and operational testing, gun weapon system software integration and next generation Machinery Control System (MCS) software integration.

Expeditionary Sea Base (ESB) (formerly MLP AFSB)
Funds the performance specification development and Dynamic Interface Testing for various airframes as part of the ESB Special Operations Forces (SOF) Backfit.		135.011		3.811		3.111		1.939				1.939		4.033		3.850		3.411		3.477

		134		A/PP		0604567N		1803		ESB		05						1.612		0.000		0.000		0.000		0.000								

		134		A/PP		0604567N		1803		Ship Contract Design		05						2.199		3.111		1.939		0.000		1.939								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		2465		LHA(R) FLT Design and Total Ship Integration		05		This project provides the contract design, development and testing efforts for the Amphibious Assault Ship Replacement Program LHA(R). The LHA(R) is a ship construction program designed to: (1) provide a functional replacement for the Amphibious Assault Ships which reached the end of their extended service lives (2) be a key platform in the Amphibious Readiness Group (ARG) of the future and (3) provide for an affordable and sustainable amphibious ship development program. LHA(R) ships will provide forward presence and power projection as an integral part of Joint, inter-agency, and multi-national maritime expeditionary forces. Additionally, LHA(R) will be designed to operate for sustained periods in transit to and operations in an Amphibious Objective Area to include the embarkation, deployment, and landing of a Marine Landing Force in an assault by helicopters and tilt rotors (MV-22) supported by Joint Strike Fighters (F-35B).		259.734		8.135		6.841		2.311				2.311		13.462		6.060		6.177		6.300

		134		A/PP		0604567N		2465		LHA (R)  FLT 1 Design and Total Ship Integration - LHA 8		05						6.840		5.777		2.221		0.000		2.221								

		134		A/PP		0604567N		2465		LHA (R) FLT 0 Design and Total Ship Integration - LHA 6		05						1.295		1.064		0.090		0.000		0.090								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		3108		CVN 80 Total Ship Integration		05		Development and related testing of CVN 78 Class aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design capabilities not currently feasible. This project also funds the Contract Design efforts for the CVN 80. This project transitions the minimum sustaining technologies required to address obsolescence, critical survivability shortfalls as identified in CVN 78 Class testing, future requirements, and technologies which did not mature in time to support the CVN 78 or CVN 79. All systems developed in this project have the potential to support emerging requirements and other promising system technologies for insertion into new aircraft carrier designs. The emphasis is directed toward developing ship hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and components to maintain aircraft carrier affordability, manpower requirements, survivability, and operational capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers. This project also encompasses those tasks required to support CVN 80 procurement, including, but not limited to engineering support, programmatic and program support, modeling and simulation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment.		30.231		32.161		31.563		23.941				23.941		25.105		25.703		26.218		26.745

		134		A/PP		0604567N		3108		CVN 78 Class Design for Affordability (DFA)		05						23.194		22.943		18.375		0.000		18.375								

		134		A/PP		0604567N		3108		Enterprise Radar Suite (ERS)		05						8.967		8.620		5.566		0.000		5.566								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		3179		CVN-79 Total Ship Integration		05		Development and related testing of CVN 78 Class aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design  capabilities not currently feasible.  This project also funds the Contract Design efforts for the CVN 79.  This project transitions the minimum sustaining technologies required to address obsolescence, critical survivability shortfalls as  identified in CVN 78 Class testing, future requirements, and technologies which did not mature in time to support the  CVN 78.  All systems developed in this project have the potential to support emerging requirements and other promising systems technologies for insertion into new aircraft carrier designs.  The emphasis is directed toward developing ship  hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and  components to maintain aircraft carrier affordability, manpower requirements, survivability, and operational capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers.  This project also encompasses those tasks required to develop the contract data package necessary to support CVN 79 procurement, including, but not limited to, engineering support, programmatic and program support, logistics support, modeling and simulation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment.  In addition, this project focuses on significant procurement and life cycle cost reduction compared to the first ship of the class.  Cost reductions are sought, developed and implemented in the areas of design, labor and material.		201.980		16.397		14.536		14.564				14.564		14.770		15.133		15.432		15.743

		134		A/PP		0604567N		3179		CVN-79 Total Ship Integration		05						16.397		14.536		14.564		0.000		14.564								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		3369		Hybrid Electric Drive		05		This project includes the DON Energy Initiative related to the DDG 51 Hybrid Electric Drive to reduce DDG 51 Class ship energy consumption and increase mission effectiveness through longer time on station.  This project supports propulsion at low ship speeds without the need for LM 2500 main engines. Fuel savings from the Hybrid Electric Drive system will be achieved by utilizing fewer gas turbines for propulsion and ship service power generation while also loading gas turbines generators at a more efficient operating load. Provides critical foundation for SECNAV and CNO objectives to achieve greater Navy-wide energy security. The HED program has been truncated to two installations. The operational data collected from the two ships from a deployment cycle (usage/energy savings/efficiencies) will determine future installations.  

Note:  FY 2014 and prior year funding is resourced under project 1803 in this program element.		13.218		0.982		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		134		A/PP		0604567N		3369		DON Energy Initiative		05						0.982		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		4007		CVN 21 LFT&E		05		This project encompasses Live Fire Test and Evaluation (LFT&E) efforts for the CVN 78 Class. Title 10, US Code, Section 2366, CVN 21 Operational Requirements Document (ORD) and the CVN 78 Class Test and Evaluation Master Plan (TEMP) 1610 prescribe requirements for LFT&E. The purpose of LFT&E is to evaluate covered systems in a realistic combat environment before proceeding beyond low-rate initial production. Since the application of the survivability testing required by 10 USC 2366 to a CVN 78 Class ship would be unreasonably expensive and impractical, the Secretary of Defense waived the live fire testing requirement in 2004 and submitted a certification of that determination to Congress. The CVN 78 Class LFT&E Management Plan details the testing, modeling and simulation, and engineering analyses that are being used to determine whether CVN 78 Class ships will be able to survive and carry out their missions against the threat weapons identified in the Surface Ship Capstone System Threat Assessment Report (CSTAR) that are likely to be encountered in combat. The results of these tests and analyses are documented in periodic Vulnerability Assessment Reports (VARs).

The CVN 78 Class VAR 3 was completed in the summer of 2007 and the CVN 78 Class VAR 4 is scheduled to be completed in FY 18.		69.451		3.919		4.011		4.054				4.054		4.177		4.290		4.374		4.461

		134		A/PP		0604567N		4007		CVN 21 LFT&E		05						3.919		4.011		4.054		0.000		4.054								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		134		Project		0604567N		9999		Congressional Adds		05		These projects provide for the Congressional add to Maritime Prepositioning Force (Future), DDG 51 Advance Degaussing Mine Protection System Retrofit, and Planning to Support FY 2021 Award of LHA-9.		19.343		0.452		11.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		134		CA		0604567N		9999		DDG 51 Advance Degaussing Mine Protection System Retrofit		05						0.000		5.000														

		134		CA		0604567N		9999		Maritime Prepositioning Force (Future) - Transfer from NDSF		05						0.452		0.000														

		134		CA		0604567N		9999		Planning to Support FY 2021 Award of LHA-9		05						0.000		6.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		135		PE		0604574N				Navy Tactical Computer Resources		05		The Common Processing System (CPS) and Common Display System (CDS) programs support developing technology insertions in a competitively sourced environment.  CPS & CDS provide technical replacements for obsolete display and processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.

CPS provides computer processing and memory, data storage and extraction, and Input/Output (I/O) interface to support hosting Navy combat system software applications and computing resources.  These upgrades support AEGIS Modernization, AEGIS new construction, AEGIS Ashore, Ship Self Defense System (SSDS) MK2, Surface Electronic Warfare Improvement Program (SEWIP), and other Navy programs.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.

CDS provides operator display consoles with a common human machine interface to support the Combat System operations.  These upgrades support AEGIS modernization, AEGIS new construction, AEGIS Ashore, DDG-1000, Ship Self Defense System (SSDS) MK 2, Gun Weapon System (GWS), and SEWIP.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.		10.996		4.745		4.642		3.692				3.692		4.192		4.210		4.163		4.247

		135		Project		0604574N		3360		Common Processing System (CPS)		05		The Common Processing System (CPS) program supports developing open architecture computer processing hardware and storage technology in a competitively sourced environment. CPS provides technical replacements for obsolete processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.  CPS provides computer processing and memory, data storage and extraction, and Input/Output (I/O) interface to support hosting Navy combat system software applications and computing resources.  These upgrades support AEGIS Modernization, AEGIS new construction, Ship Self Defense System (SSDS) MK2, Surface Electronic Warfare Improvement Program (SEWIP), and other Navy programs.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.		3.521		1.658		1.599		1.445				1.445		1.478		1.508		1.541		1.572

		135		A/PP		0604574N		3360		Common Processing System (CPS)		05						1.658		1.599		1.445		0.000		1.445								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		135		Project		0604574N		3361		Common Display System (CDS)		05		The Common Display System (CDS) programs support developing technology insertions in a competitively sourced environment. CDS provide technical replacements for obsolete display and processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.   CDS provides operator display consoles with a common human machine interface to support the Combat System operations.  These upgrades support AEGIS modernization, AEGIS new construction, AEGIS Ashore, DDG-1000, Ship Self Defense System (SSDS) MK 2, Gun Weapon System (GWS), and SEWIP.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.		7.475		3.087		3.043		2.247				2.247		2.714		2.702		2.622		2.675

		135		A/PP		0604574N		3361		Common Display System (CDS)		05						3.087		3.043		2.247		0.000		2.247								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		136		PE		0604580N				(U)Virginia Payload Module (VPM)		05		The U.S. Navy must maintain a submarine fleet that is of sufficient capability and numbers to defend American interests. The VIRGINIA Class Submarine, formerly the New Attack Submarine (New SSN), is designed to fulfill this need. It will counter the potential threats of the next century in a multi- mission capable submarine that has the ability to provide covert, sustained combat presence in denied waters. The primary goal of the program is to develop an affordable yet capable submarine by evaluating a broad range of system and technology alternatives, and pursuing cost reduction, producibility improvement, and technical risk management. This Program Element (PE) provides the technology, prototype components, and systems engineering needed to design and construct the VIRGINIA Payload Module (VPM). VPM mitigates and will recapitalize the conventional TOMAHAWK Land Attack Missile (TLAM) gap created by the retirement of SSGNs in the late 2020s while maintaining current platform requirements. This PE directly supports the following VIRGINIA Class Submarine missions: (1) covert strike warfare; (2) anti-submarine warfare; (3) covert intelligence collection/surveillance, indication and warning, and electronic warfare; (4) anti-surface ship warfare; (5) special warfare; (6) mine warfare; and (7) battle group support.		420.519		70.579		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		136		Project		0604580N		4500		VIRGINIA Payload Module		05		This project encompasses Navy RDT&E efforts required to incorporate a modular design for future VIRGINIA Class Submarines (VCS) which integrates additional strike payload capacity for Tomahawk Land Attack and follow on missiles. The design is targeted for VCS Block V (FY19-23 ships).		420.519		70.579		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		136		A/PP		0604580N		4500		Hull, Mechanical, and Electrical (HM&E) Systems Engineering		05						60.161		0.000		0.000		0.000		0.000								

		136		A/PP		0604580N		4500		Non-Propulsion Electronics System (NPES) Engineering		05						10.418		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		137		PE		0604601N				Mine Development		05		This program element provides resources to develop naval mine systems used to establish and maintain control of essential sea areas. Naval mines are used to deny sea area or inflict damage on adversary shipping to hinder, disrupt, and deny adversary operations.  Naval mining is employed to reduce the adversary's threat to friendly forces and preserve access. Mining complements and performs an essential part of other warfare areas; particularly strike, anti-submarine, and anti-surface warfare. 

Resources are utilized for developing and deploying improvements to target detection of modern threat vessels, reconfiguring and improving existing mine hardware for delivery from safe standoff distances, including integration with unmanned systems, adding a capability for networked command and control of deployed minefields, updating minefield planning tools to enable required operational timelines, and developing a wide area of coverage mine system capable of operating in intermediate and deep water depths. Core capabilities enabled include forward presence, deterrence, sea control, power projection, and maritime security to maintain freedom of the seas.		210.716		24.640		21.747		28.964				28.964		54.300		49.668		48.442		43.585

		137		Project		0604601N		0267		Mine Improvements		05		Naval mines are used to deter or control adversary movements, including surface ships and submarines.  Mine Improvements R&D supports the capability to maintain effectiveness of mines facing new threat targets with increasing emphasis on major regional conflicts and littoral warfare in shallow water. The funding supports four major project areas.

1) Quickstrike Mod 3 improves effectiveness of existing Quickstrike mines against modern threats by using a programmable Target Detection Device (TDD) Mk 71. Quickstrike Mod 3 utilizes modeling and analysis to improve target detection and response by developing optimized mine settings and firing algorithms.  

2) Aerial delivery improvements support capabilities required by a Joint Emergent Operational Needs Statement (JEONS). This includes adding GPS-guided, modular flight gear to the Quickstrike series to reduce risk to delivery aircraft by introducing precision placement and standoff range. 

3) Clandestine Delivered Mine (CDM) provides a capability required by the JEON PC-0012 which will convert legacy mining systems for delivery by Extra Large Unmanned Undersea Vehicles (XLUUV). This capability allows access to contested environments and reduces risk by using unmanned platforms.  Pre-planned product improvements to CDM incorporates the programmable TDD Mk 71 and adds remote command and control functions for increased operational flexibility and safety for emplaced minefields.   

4) Minefield planning improvements include incorporation of new targeting algorithms, mine settings, and corresponding damage data for weapon/target pairs into existing minefield planning software.  Also included is the development of upgrades to the software tool to allow optimization of minefield planning to account for new precision placement capabilities inherent to the JDAM-guided Quickstrike and CDM mines described above.		210.716		16.933		18.401		14.160				14.160		19.703		10.763		10.152		10.355

		137		A/PP		0604601N		0267		Management:		05						0.080		0.085		0.090		0.000		0.090								

		137		A/PP		0604601N		0267		Product Development		05						11.762		12.668		9.860		0.000		9.860								

		137		A/PP		0604601N		0267		Support		05						0.085		0.090		0.095		0.000		0.095								

		137		A/PP		0604601N		0267		Test and Evaluation		05						5.006		5.558		4.115		0.000		4.115								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		137		Project		0604601N		2993		Encapsulated Effector		05		Beginning in FY18, the Encapsulated Effector transitions technology developed by the Advanced Undersea Weapon System (AUWS) to enable capability.  The program provides maritime mining capability in deeper water depths compared to existing bottom mines.  Encapsulated Effector uses existing kinetic payloads to engage enemy targets, and provides a wide area of coverage per each weapon. The program uses a weapon which is self-contained and is released when a target is detected and uses mobility to engage the target.  The system uses modern sensing and processing technology to enable accurate targeting at increased range, incorporates remote control to allow operational flexibility to activate/deactivate and/or change targeting parameters, and maintains minefield resilience even as weapons are expended against targets.  The result is expanded operating areas to restrict or deny adversary access to the intended area while using fewer weapons than traditional mines.		0.000		7.707		3.346		14.804				14.804		34.597		38.905		38.290		33.230

		137		A/PP		0604601N		2993		Management:		05						0.080		0.036		0.170		0.000		0.170								

		137		A/PP		0604601N		2993		Product Development		05						7.542		3.269		13.680		0.000		13.680								

		137		A/PP		0604601N		2993		Support		05						0.085		0.041		0.180		0.000		0.180								

		137		A/PP		0604601N		2993		Test and Evaluation		05						0.000		0.000		0.774		0.000		0.774								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		138		PE		0604610N				Lightweight Torpedo Development		05		The Lightweight Torpedo (LWT) program designs, integrates and tests the LWT MK 54.  The LWT development program provides performance improvements in shallow water and counter-measure environments. The High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) development and Low Rate Initial Production (LRIP) contract was awarded to Boeing on April 2013.  The Advanced Lightweight Torpedo effort has completed Analysis of Alternatives (AoA) and out briefed the selected material solution.  The effort is currently in the system requirements and development phase for FY 2019. 

Budget supports an incremental developmental acquisition approach combining hardware and Advanced Processor Build (APB) software upgrades to enable rapid fielding of improvements to the fleet.  The program will focus on common LWT and Heavyweight Torpedo (HWT) hardware and software architecture enhancements that will provide re-architecture, broadband array improvements, and APB software improvements.  Future APB software builds will utilize the common torpedo software to deliver capability and tactic improvements to the MK 54 LWT. The program will also support development of enhanced weapon delivery methods, including the high altitude launch of the MK 54 from the P-8A Maritime Patrol Reconnaissance Aircraft (MPRA) with the HAAWC.		345.501		21.057		63.147		148.349				148.349		145.421		98.060		65.317		58.728

		138		Project		0604610N		1412		HAAWC		05		The program will design, develop, and procure a High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) Air Launch Accessory (ALA) for the MK 54 Lightweight Torpedo (LWT).  This capability will allow employment of the MK 54 outside the current fixed wing launch envelope.  This includes the ability to employ the MK 54 LWT at high altitude, with stand-off ranges, and with the ability for precision guidance to the intended water entry point (WEP) without affecting the in-water operation of the LWT.  This ALA is intended for employment with the Navy's latest Maritime Patrol and Reconnaissance Aircraft (MPRA), the P-8A Poseidon.

FY 2020 achievement of HAAWC IOC

HAAWC program was previously funded in FY 2016 - FY 2017 from Proj. 2234 Lightweight Hybrid Torpedo.		0.000		8.516		3.916		6.754				6.754		0.000		0.000		0.000		0.000

		138		A/PP		0604610N		1412		High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) Development		05						8.516		3.916		6.754		0.000		6.754								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		138		Project		0604610N		2234		Lightweight Hybrid Torpedo		05		The program designs, integrates and tests the LWT MK54.  The LWT provides performance improvements in shallow water, counter-measure environments. The MK 54 MOD 1 program consists to two increments: 1) Advanced Processor Build (APB) 5/Tech Insertion 1 (TI1) and 2) APB-6 software upgrade. 

FY 2021 achievement of MK 54 MOD 1 IOC		345.501		12.541		22.831		17.798				17.798		16.824		13.938		14.152		14.427

		138		A/PP		0604610N		2234		MK54 Pre-Planned Product Improvement		05						12.541		22.831		17.798		0.000		17.798								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		138		Project		0604610N		3418		Advanced Anti-Submarine Lightweight Torpedo		05		Developing an Advanced Lightweight Torpedo (ALWT) capable of prosecuting challenging adversary submarine targets.  The effort has completed Analysis of Alternatives (AoA) and out briefed the selected material solution.  Improvements to various hardware subsystems were evaluated for performance improvements along with software and algorithm updates.  The AoA completed 4Q FY 2017. In FY 2019, the program will leverage the use of Other Transactional Authority (OTA)s for system and subsystem development strategies. FY 2019 funding will allow for more detailed design and development work (HW/SW) to commence. The FY will begin with significant system requirements and initial functional allocation work. 

In FY20, the program will begin additional development of support equipment, test sets, and air launch accessories. The program will conduct additional testing and platform integration (surface and air) to further support initial system design work. Funds will be distributed on OTAs for development of Guidance and Control (G&C) subsystems, warhead modifications, modified Air Launch Accessary (ALA) wing kit, and modified afterbodies; Otto fuel and improved propulsion system. Additional funding will be provided on UARC contracts for integration support and to NUWCs for government software development and support. Subsystem prototype build and test for major subsystems is the biggest cost driver from FY19 to FY20 (materials, build process development, and test program included).  Significant aircraft integration tasks begin (P-8A and MH-60R) which will include software and interface design activities.  PDR is occurring in FY20 which leads to detailed system modeling with associated simulation runs, analysis and drawing preparation. This task requires assessing analysis to date and subsystem prototype performance to ensure we are moving out with the correct initial system design.  Milestone B preparation will also require additional subject matter expert (SME) involvement for assessment and documentation development.		0.000		0.000		36.400		123.797				123.797		128.597		84.122		51.165		44.301

		138		A/PP		0604610N		3418		ALWT Development		05						0.000		36.400		123.797		0.000		123.797								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		139		PE		0604654N				JT Service EOD		05		This program, aligned with National Defense Strategy, provides Joint Service Explosive Ordnance Disposal (EOD) and the supported Combatant Commanders with information superiority by providing for the development of Unexploded Explosive Ordnance (UXO), Improvised Explosive Devices (IED), Weapons of Mass Destruction (WMD), and weapons systems Technical Manuals.  TMs, which provide key identification features, hazardous materials, and safety information, are paramount to the success of EOD Mission to; detect, locate, access, identify, Render-Safe/Neutralize, and disposal or recovery of both foreign and domestic explosive threats that pose a threat to military operations, installations, personnel, and materials.

In addition, EOD Render-Safe Procedures (RSP) of foreign ordnance and other explosive hazards must be developed as soon as possible after gaining knowledge of its existence. This
effort requires collection, exploitation, and analysis of the foreign ordnance prior to the development of EOD procedures.

The program also provides for the development and evaluation of prototypical EOD Tier Two solutions sets for threats identified in the National Response Framework. This effort provides resources essential to the Foreign Threat Mine Acquisition/Exploitation (FTMA/E) program that includes; acquisition, inert certification, intelligence and operational
exploitation, analysis, procedure development, and disposition of the highest priority foreign threat naval mines.

As defined in DOD Directive 5160.62, assigns the Secretary of the Navy (SECNAV) the responsibility of Executive Agent for Explosive Ordnance Disposal (EOD) Technology and Training (T&T). The Executive Agent for EOD T&T is to provide for the preparation, technical development, validation, Joint Service approval, and distribution of all EOD procedures
and countermeasures to include; publications, manuals, bulletins, texts, and graphic aids.  This program is a non-acquisition program (without traditional acquisition milestones) with on-going, continuous delivery of urgent and periodic documented procedures and publications for mines, ordnance items, weapons systems, Improvised Explosive Devices, Weapons of Mass Destruction, and related explosive hazards.		307.172		7.449		7.107		8.237				8.237		8.371		8.548		8.721		8.896

		139		Project		0604654N		1829		Expl Ord Disp Proc		05		This program, aligned with National Defense Strategy, provides Joint Service Explosive Ordnance Disposal (EOD) and the supported Combatant Commanders with information superiority by providing for the development of Unexploded Explosive Ordnance (UXO), Improvised Explosive Devices (IED), Weapons of Mass Destruction (WMD), and weapons systems Technical Manuals.  TMs, which provide key identification features, hazardous materials, and safety information, are paramount to the success of EOD Mission to; detect, locate, access, identify, Render-Safe/Neutralize, and disposal or recovery of both foreign and domestic explosive threats that pose a threat to military operations, installations, personnel, and materials.

In addition, EOD Render-Safe Procedures (RSP) of foreign ordnance and other explosive hazards must be developed as soon as possible after gaining knowledge of its existence. This
effort requires collection, exploitation, and analysis of the foreign ordnance prior to the development of EOD procedures.

The program also provides for the development and evaluation of prototypical EOD Tier Two solutions sets for threats identified in the National Response Framework. This effort provides resources essential to the Foreign Threat Mine Acquisition/Exploitation (FTMA/E) program that includes; acquisition, inert certification, intelligence and operational
exploitation, analysis, procedure development, and disposition of the highest priority foreign threat naval mines.

As defined in DOD Directive 5160.62, assigns the Secretary of the Navy (SECNAV) the responsibility of Executive Agent for Explosive Ordnance Disposal (EOD) Technology and Training (T&T). The Executive Agent for EOD T&T is to provide for the preparation, technical development, validation, Joint Service approval, and distribution of all EOD procedures
and countermeasures to include; publications, manuals, bulletins, texts, and graphic aids.  This program is a non-acquisition program (without traditional acquisition milestones) with on-going, continuous delivery of urgent and periodic documented procedures and publications for mines, ordnance items, weapons systems, Improvised Explosive Devices, Weapons of Mass Destruction, and related explosive hazards.		307.172		7.449		7.107		8.237				8.237		8.371		8.548		8.721		8.896

		139		A/PP		0604654N		1829		Foreign Mine Acquisition		05						2.450		2.472		2.504		0.000		2.504								

		139		A/PP		0604654N		1829		Improvised Explosive Device (IED), Weapons of Mass Destruction (WM) Countermeasures		05						2.338		1.839		1.927		0.000		1.927								

		139		A/PP		0604654N		1829		Render-Safe Procedures Development		05						2.661		2.796		3.806		0.000		3.806								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		140		PE		0604657M				(U)MARINE CORPS GROUND COMBAT/SUPPORTING ARMS SYST		05		Organic Precision Fires (OPF) - OPF is a tiered scalable weapon system that will provide Marines the ability to accurately attack and destroy targets throughout the battle space.  OPF will provide a man portable and multiple vehicular mounted systems supporting multiple echelons within the MAGTF.  OPF will provide an organic fires capability that will increase lethality of the MAGTF, reduce collateral damage, and provide an affordable precision strike fire support system.  The OPF will transition from the RCO to PM Fires as an evolutionary acquisition program to incrementally develop and deliver a vendor provided munition capable of destroying multiple target sets		0.000		0.000		0.000		22.000				22.000		20.000		5.000		0.000		0.000

		140		Project		0604657M		7400		Combat Capability Development Transition		05		Organic Precision Fires (OPF) - OPF is a tiered scalable weapon system that will provide Marines the ability to accurately attack and destroy targets throughout the battle space.  OPF will provide a man portable and multiple vehicular mounted systems supporting multiple echelons within the MAGTF.  OPF will provide an organic fires capability that will increase lethality of the MAGTF, reduce collateral damage, and provide an affordable precision strike fire support system.		0.000		0.000		0.000		22.000				22.000		20.000		5.000		0.000		0.000

		140		A/PP		0604657M		7400		Organic Precision Fires  (OPF)		05						0.000		0.000		22.000		0.000		22.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		141		PE		0604703N				Personnel, Trng, Sim, & Human Factors		05		The FY 2020 funding request was reduced by $2.160 million to account for the availability of prior year execution balances.

This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision and the upgrading and enhancement of existing Manpower, Personnel, Training and Education (MPT&E) decision support systems, tools and models.

This non-acquisition category program provides funds for continued R&D for broader application of advanced technologies to transition successful research proof-of-concept demonstrations into operational use.  This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded to production and into the hands of analysts and program managers throughout the Manpower, Personnel, Training and Education enterprise. The PE also supports the application of proven industry models, tools and methodologies to Navy MPT&E problems where government-off-the-shelf (GOTS) solutions are non-existent.  The second goal of the PE is to successfully implement 90% of the industry-standard tools that are attempted to be used in Navy applications.  In this case the Naval War College procuring and modifying an integrated, state-of-the-art information management / knowledge-management (IM / KM) system that environment that supports the College's unique educational and research activities.   Informed by IM/KM best practices, elements of this environment will enhance the Naval War College (NWC) ability to achieve objectives in its mission areas of education, research, cooperative / international engagement, and combat readiness. This effort will allow NWC to support the Chairman Joint Chiefs of Staff (CJCS) vision for education as a career/lifelong learning endeavors, Navy's education strategy and CNO's Sailor 2025 initiative by dramatically increasing NWC communication of research, gaming and education results to the broader military and Navy communities.

Faced with complex challenges to efficiently and effectively attract, develop, and retain Navy Sailors, the Department has prepared an MPT&E Transformation plan to combat threats to mission readiness.  The strategic vision and desired end-state of the endeavor is a holistic modernization of models, processes, and information technology, to dramatically improve the quality of MPT&E service delivery. There are too many Legacy IT Systems, an overly complex data management system, and limited Sailor-Self-Service options with no mobile access.  The IT Transformation will focus on two primary strategies: maximizing the utilization of commercial-off-the-shelf (COTS) technologies and the implementation of cloud based technologies. Together these two approaches will improve both the service to Sailors and to Fleet readiness, reduce our technology footprint and increase accountability and audit readiness.   

Research and Development funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N Project Unit 2905 starting in FY19.

In accordance with the MPT&E transformation plan, legacy systems will be replaced by modern and robust solutions that better support Navy's ability to execute its mission and efficiently allocate its resources. The Department will provide the access, schematics, and other pertinent information regarding the existing architecture, artifacts, and visualizations to enable this transformation. Migrating the data housed within these disparate systems to centralized, COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.  There are four key activities that set the foundation for holistic MPT&E transformation:

1)  Navy Personnel and Pay System (NP2) includes Navy Personnel and Pay (NP2)Standard modernization and the collapse of Legacy Manpower System functionality;  

2) Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC));

3)  Learning Stack (LS) improves the accessibility, sophistication, and collaborative nature of educational outreach;

4)  Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of data truth for Sailors and Navy decision makers. Additionally, ADE will enable modern data analytics and business intelligence capabilities. 

All of the technology solutions will leverage hyperscale cloud based services in order to provide secure, accessible and cost effective business IT.		36.366		24.229		6.539		5.500				5.500		9.105		8.830		8.128		8.290

		141		Project		0604703N		1822		Manpower Pers & Human Fact System		05		This program is under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision and the upgrading and enhancement of existing Manpower, Personnel, Training and Education (MPT&E) decision support systems, tools and models.

This non-acquisition category program provides funds for continued R&D for broader application of advanced technologies to transition successful research proof-of-concept demonstrations into operational use.  This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded to production and into the hands of analysts and program managers throughout the Manpower, Personnel, Training and Education enterprise. The PE also supports the application of proven industry models, tools and methodologies to Navy MPT&E problems where government-off-the-shelf (GOTS) solutions are non-existent.  The second goal of the PE is to successfully implement 90% of the industry-standard tools that are attempted to be used in Navy applications.  In this case the Naval War College procuring and modifying an integrated, state-of-the-art information management / knowledge-management (IM / KM) system that environment that supports the College's unique educational and research activities.   Informed by IM/KM best practices, elements of this environment will enhance the Naval War College (NWC) ability to achieve objectives in its mission areas of education, research, cooperative / international engagement, and combat readiness. This effort will allow NWC to support the Chairman Joint Chiefs of Staff (CJCS) vision for education as a career/lifelong learning endeavors, Navy's education strategy and CNO's Sailor 2025 initiative by dramatically increasing NWC communication of research, gaming and education results to the broader military and Navy communities.

Faced with complex challenges to efficiently and effectively attract, develop, and retain Navy Sailors, N1 has prepared an MPT&E Transformation plan to combat threats to mission readiness.  The strategic vision and desired end-state of the endeavor is a holistic modernization of models, processes, and information technology, to dramatically improve the quality of MPT&E service delivery. There are too many Legacy IT Systems, an overly complex data management system, and limited Sailor-Self-Service options with no mobile access.  The IT Transformation will focus on two primary strategies: maximizing the utilization of commercial-off-the-shelf (COTS) technologies and the implementation of cloud based technologies. Together these two approaches will improve both the service to Sailors and to Fleet readiness, reduce our technology footprint and increase accountability and audit readiness. 
  
Research and Development funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N Project Unit 2905 starting in FY19.

In accordance with the MPT&E transformation plan, legacy systems will be replaced by modern and robust solutions that better support Navy's ability to execute its mission and efficiently allocate its resources. N1 will provide the access, schematics, and other pertinent information regarding the existing architecture, artifacts, and visualizations to enable this transformation. Migrating the data housed within these disparate systems to centralized, COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.  There are four key activities that set the foundation for holistic MPT&E transformation:

1) Navy Personnel and Pay System (NP2) includes Navy Personnel and Pay (NP2)Standard modernization and the collapse of Legacy Manpower System functionality;  

2) Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC));

3) Learning Stack (LS) improves the accessibility, sophistication, and collaborative nature of educational outreach;

4) Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of data truth for Sailors and Navy decision makers. Additionally, ADE will enable modern data analytics and business intelligence capabilities. 

All of the technology solutions will leverage hyperscale cloud based services in order to provide secure, accessible and cost effective business IT.		36.366		24.229		6.539		5.500				5.500		9.105		8.830		8.128		8.290

		141		A/PP		0604703N		1822		Manpower Pers & Human Fact System		05						4.129		6.539		5.500		0.000		5.500								

		141		A/PP		0604703N		1822		Transformation (MPTE Core)		05						15.100		0.000		0.000		0.000		0.000								

		141		A/PP		0604703N		1822		Transformation Authoritative Data Environment (ADE)		05						5.000		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		142		PE		0604727N				Joint Standoff Weapon Systems		05		JSOW Extended Range (ER) development commences in FY 2020 providing a JSOW variant with powered flight, avionics upgrades, and improved software enabling operations at tactically significant ranges of greater than 200nm, to kinetically engage adversary surface combatants and land targets. Additionally, the JSOW ER capability fundamentally supports Navy's strategy of intelligent, Network Enabled Weapons in order to apply effective and lethal firepower from secure positions. The FY 2020 budget request supports Engineering, Manufacturing, and Development (EMD) phase beginning in FY 2020 and Initial Operational Capability (IOC) in FY 2025 for F/A-18E/F.  This effort leverages demonstration funding from OSD in FY 2018 and FY 2019, transitioning capability to the Navy. 

The Joint Standoff Weapon (JSOW) is an air-to-ground weapon designed to attack a variety of targets during day, night, and adverse weather conditions.  JSOW will enhance aircraft survivability as compared to current interdiction weapon systems by providing the capability for launch aircraft to standoff outside the range of most target area surface-to-air threat systems.  The JSOW launch-and-leave capability will allow several target kills per aircraft sortie.  The JSOW program first developed a baseline weapon for use against fixed area targets.  JSOW is a Navy led joint Navy/Air Force program.  JSOW utilizes a "common truck" for both AGM-154A and AGM-154C variants.  Through adherence to international standards for weapons interfaces, weight, and dimension considerations, JSOW is compatible with Air Force and North Atlantic Treaty Organization aircraft.

The JSOW Unitary (AGM-154C-1) variant includes a Network Enabled Weapon moving maritime target capability.  The AGM-154C-1 capability enables the weapon to be integrated with the network and attack sea moving maritime targets via real-time pre-and post-launch targeting updates.  JSOW will continue to conduct analysis and development of solutions to system integration challenges, and continual enhancement of warfighter effectiveness in the employment of the JSOW weapon system. The FY 2019 funding included the integration of new functionality into the joint mission planning systems and precision guided munitions planning system.  JSOW C-1 Initial Operational Capability was achieved in June 2016. JSOW C-1 Full Operational Capability was achieved in August 2017.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		898.721		0.418		0.441		18.725				18.725		63.677		89.741		87.761		40.170

		142		Project		0604727N		2068		Joint Standoff Weapon (JSOW)		05		JSOW Extended Range (ER) development commences in FY 2020 providing a JSOW variant with powered flight, avionics upgrades, and improved software enabling operations at tactically significant ranges of greater than 200nm, to kinetically engage adversary surface combatants and land targets. Additionally, the JSOW ER capability fundamentally supports Navy's strategy of intelligent, Network Enabled Weapons in order to apply effective and lethal firepower from secure positions. The FY 2020 budget request supports Engineering, Manufacturing, and Development (EMD) phase beginning in FY 2020 and Initial Operational Capability (IOC) in FY 2025 for F/A-18E/F.  This effort leverages demonstration funding from OSD in FY 2018 and FY 2019, transitioning capability to the Navy.		898.721		0.418		0.441		18.725				18.725		63.677		89.741		87.761		40.170

		142		A/PP		0604727N		2068		JSOW Mission Planning Systems		05						0.418		0.441		0.439		0.000		0.439								

		142		A/PP		0604727N		2068		JSOW-ER		05						0.000		0.000		18.286		0.000		18.286								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		143		PE		0604755N				Ship Self Def (Detect & Cntrl)		05		The FY 2020 funding request was reduced by $6.214 million to account for the availability of prior year execution balances. 

This program element provides Aircraft Carriers and Amphibious Class ships Ship Self Defense System (SSDS) MK2 Combat System upgrades and integrates new equipment and systems to pace the threat and capture advances in technology. Examples of captured advanced technologies are: open architecture, advanced information assurance and initial cyber defense, Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), and advanced sensor integration all of which require corresponding SSDS MK2 changes. The program element also includes the integrated Combat System project for embedded shipboard training and the Non-Lethal weapons project in support of anti-terrorism/force protection missions.

QRCC project (PU 2178) - implements an evolutionary acquisition of improved ship self-defense capabilities against Anti-Ship Cruise Missiles (ASCMs), and improved multi-warfare capabilities, for Aircraft carriers and Amphibious Class ships. SSDS MK 2 integrates a diverse set of fire control loop sensors and weapons, and C4I systems for each ship class (CVN68/78, LHA6, LHD1, LPD17, and LSD41/49). SSDS MK2 provides combat direction, and joint interoperability via the Cooperative Engagement Capability (CEC) and Tactical Digital Information Link (TADL)-J. System design emphasizes commonality and a single source software library which are major mechanisms for cost control and avoidances. SSDS uses a physically distributed, open system architecture computer network consisting of common hardware such as the Common Processor System (CPS) and the Common Display System (CDS). SSDS MK2 implements new combat system war-fighting capabilities and improvements on phased basis via Advanced Capability Builds (ACB) and Technology Insertion (TI). PU 2178 efforts are divided into three major functional areas: SSDS Product Development, Combat Systems Integration, and Test and Evaluation/Certification.
 
Joint Non-Lethal Weapons (PU 3172) - provides a long range laser warning and dazzle system, maritime vessel stopper system, and combined effects (light, laser, and sound) system for use in the maritime environment. Optical warning and distraction has been identified by the services as a possible technology solution to mitigate and/or address several known joint non-lethal capability gaps.

SSDS Training Improvement Program (PU 3358) - provides enhancements and upgrades to the SSDS Total Ship Training Capability (TSTC) components within the combat system, combat system elements, Battle-Force Tactical Training (BFTT), and Advanced Training Domain (ATD) to address needs for increased training capability and functionality in conjunction with SSDS MK2 Advanced Capability Builds (ACB)/Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), Task Force Cyber Awakening (TFCA) Boundary Defense Capability (BDC), and Technical Insertion efforts under PU 2178 (QRCC). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Self Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC/BFTT Program and AEGIS Advanced Training Domain (ATD)/TSTC Total Ship Training Capability (TSTC) projects to meet AEGIS combat system training requirements. TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment. Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative. Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.		1,237.728		160.475		181.491		192.603		1.122		193.725		156.240		156.080		151.991		153.810

		143		Project		0604755N		2178		QRCC		05		The QRCC project (PU 2178) implements an evolutionary acquisition of improved ship self-defense capabilities against Anti-Ship Cruise Missiles (ASCMs), and improved multi-warfare capabilities, for Aircraft carriers and Amphibious Class ships. SSDS MK 2 integrates a diverse set of fire control loop sensors and weapons, and C4I systems for each ship class (CVN68/78, LHA6, LHD1, LPD17, and LSD41/49). SSDS MK2 provides combat direction, and joint interoperability via the Cooperative Engagement Capability (CEC) and Tactical Digital Information Link (TADL)-J. System design emphasizes commonality and a single source software library which are major mechanisms for cost control and avoidances. SSDS uses a physically distributed, open system architecture computer network consisting of common hardware such as the Common Processor System (CPS) and the Common Display System (CDS). SSDS MK2 implements new combat system war-fighting capabilities and improvements on phased basis via Advanced Capability Builds (ACB) and Technology Insertion (TI). PU 2178 efforts are divided into three major functional areas: SSDS Product Development, Combat Systems Integration, and Test and Evaluation/Certification.

SSDS Product Development encompasses systems engineering efforts, technology insertion and cyber-security, including the development and integration of ACB -12 and the required Technology Insertion TI12/12H (SSDS Software Build 10) and TI16 (SSDS Software Build 11) computing and display configurations.  SSDS Product Development will provide warfighter upgrades including implementation of common software components for System Track Management; integration of CPS and CDS; expansion of SSDS MK 2 Local Area Network (LAN) to a Combat System LAN; integration of new Combat System/C4I elements (DBR, ESSM Block 1 with JUWL, SLQ-(V)6 SEWIP Block 2, MH-60R and CANES); implementation of cybersecurity boundary defense capabilities and Total Ship Training Capability (TSTC). 

SW Build 10 is being fielded on the CVN 78, CVN 72 and LHD 2 currently undergoing Test Analyze and Fix (TAAF) in support of ship testing and certification.  The SSDS design evolution also migrates ACB-12 to the TI-12H hardware configuration for initial installation on LHD 6 and TI-16 hardware configuration for initial installation on the CVN 73.  SSDS ACB 20 and TI16 development will implement the required SSDS improvements to integrate the EASR/ERS, ESSM Block 2 and SEWIP softkill coordinator and includes system engineering, critical experiments, software development, operating environment, cyber-security software, hardware/software integration, factory qualification testing, land-based engineering testing, system/software TAAF effort in support of CS, logistics products and ashore training course development. 

FY 2020 includes continuing the hardware design engineering, development and qualification for the next TI configurations, TI-16 Tech Refresh and TI-22. 

For Cybersecurity, initiatives under PU 2178, will provide the SSDS MK 2 ICS protection and detection functionality and introduce critical response functionality to respond and recover from cyber-attacks.  SSDS Cybersecurity is a phased multi-year development to define, develop, and integrate enterprise Combat System cybersecurity solutions which enhance the cybersecurity framework pillars of Identify, Protect, React, and Restore and expand force level cyber defense capabilities for the Carrier and Amphibious Fleet to provide a set of boundary defense capabilities for the SSDS MK2 ICS, a set of centralized Combat Systems-level cyber-security capabilities, and a set of element-level cyber-security protections. 

System engineering efforts for Joint Strike Fighter (JSF) F35B&C integration onboard LHA, LHD and CVN Class ships will provide improved F35 interoperability via Link 16 and improve land domain command and control for the Amphibious Readiness Group/Marine Air Ground Task Force (ARG/MAGTF) commanders and staffs through integration of USMC Common Aviation Command and Control System (CAC2S) program of record with LHA/D SSDS combat system. 

Combat System Integration under PU 2178 encompasses CS modeling and simulation, system analysis/engineering, and system/software development for integration of sensors, weapons and C4I systems with SSDS MK2 in Aircraft Carrier and Amphibious Class Ships. Combat System Integration includes Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), and ACB-20 war-fighting improvements, including the integration of EASR/ERS.   

FCLIP Phase 2 will provide CIWS integration with CEC/SSDS MK2, ESSM 2T Uplink, RAM Block2 Multi-Target processing in the missile, SoS integration of RAM Block 2 Multi-Target Processing, NSSMS MK9 Multi-Target Discrimination & Reporting, and modeling and analysis to ensure optimization and alignment of capabilities into the CS end-to-end fire control loop. 

FTIIP is the second phase of the corrective action plan for the resolution of the strike group interoperability issues. FTIIP includes implementation of Tactical Data Link (TDL) IFF Mode 5 identification capabilities, F/A-18 Digital Air Control (Phase 1) in support of F/A-18 and F-35 Joint Strike Fighter initial deployment, integration of the Shipboard Gridlock System/Automatic Correlation (SGS/AC) system into the SSDS MK2 TI-16 configuration, and implementation of other high priority software. 

ACB-20 Combat System Integration provides fire control loop improvements beyond FCLIP Phase 2 for tracking, weapon scheduling and engagement control with ESSM Block 2 missile; SEWIP Block 2 soft kill coordinator, SEWIP Block 3 Electronic Attack.

Test and Evaluation/Certification under PU 2178 encompasses SSDS MK2 Development Test and Evaluation (DT&E) providing for comprehensive testing and certification of the integrated CS for the CVN 68, CVN 78, LPD 17, LHD1, LHA 6 and LSD41/49 ship classes. This includes Land-Based testing at Wallops Island and At-Sea testing for the lead ships for the new CS configurations, and Live Fire testing on the SDTS. The DT&E encompasses test planning, preparation, test conduct, data collection and analysis, and resolution and verification of deficiency corrections. The SSDS MK 2 T&E/Certification supports Integrated Combat System certification, the SSDS Test and Evaluation Master Plan (TEMP) execution and the Air Warfare Ship Self Defense CAPSTONE Enterprise TEMP execution which includes continuation of DT and FOT&E events for the CVN 78 SSDS MK 2 Mod 6C configuration with the DBR, SEWIP Block 2 ES, ESSM Block 1 with JUWL up-link, and RAM Block 2.		1,181.357		145.093		169.668		181.971				181.971		138.951		139.723		137.329		140.081

		143		A/PP		0604755N		2178		SSDS MK2 Development Test & Evaluation		05						27.479		28.029		26.355		0.000		26.355								

		143		A/PP		0604755N		2178		SSDS MK2 Product Development/Combat Systems Integration		05						117.614		141.639		155.616		0.000		155.616								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		143		Project		0604755N		3172		Joint Non-Lethal Weapons		05		Develop non-lethal weapon systems in support of anti-terrorism/force protection missions. Technologies include, but are not limited to: ocular interrupters, vessel propeller occlusion systems, and acoustic hailing devices. Current efforts are focused on the Long-Range Ocular Interrupter (LROI), Hailing Acoustic Laser and Light Tactical System (HALLTS), and Maritime Vessel Stopper (MVS) technologies. 

The LROI is intended to provide the U.S. Navy with the capability to deliver a bright light producing a dazzling or glare effect on a closing target to warn and/or suppress potential threats through increasing levels of visual degradation. The planned LROI will generate controlled, high-intensity output, providing warning and suppression effects. The extended range capability of LROI will effectively increase tactical decision-making time in support of escalation of force (EoF) tactics, techniques and procedures (TTP) across a broad range of military operations (ROMO). Further, the LROI will enhance Joint Force operations in determining the intent of a potential threat as early as possible.

HALLTS is a single-operator, personnel-portable, hailing and warning system developed to enhance the ability of security forces to effectively execute escalation of force and intent determination procedures. HALLTS integrates three Navy non-lethal devices consisting of an ocular interrupter, an acoustic hailing device, and a high intensity white light. HALLTS utilizes a common system controller interface and common mounting options while reducing the manpower requirements for operation of multiple non-lethal devices to more efficiently implement escalation of force procedures.

MVS technologies are systems designed to temporarily disable, slow, or stop waterborne vessels of varying degrees of size and different propulsion types in order to effectively execute escalation of force and intent determination procedures. The MVS technologies will provide the US Navy with lightweight, compact, biodegradable materials, which will stop or slow marine platforms by occlusion of any type of marine propeller or propulsor.

Develop Visual Augmentation Systems (VAS) in support of expeditionary / anti-terrorism / force protection missions.
Expeditionary force must maintain situational awareness by using VAS equipment in operational conditions during low-light and no-light environments to obtain and maintain battlefield dominance during missions to Find, Fix, Track, Target, Engage and Assess (F2T2EA) enemy combatants. Technologies include, but are not limited to: image ntensification devices, thermal imaging systems, and laser systems. Current efforts are focused on the development of a Wide Field Of View (WFOV) Goggle (>40 degrees), M2HB/M2A1 Weapon Sight (M2WS) and Visual Augmentation Module for Portable Imaging and Recording - Expeditionary (VAMPIRE). The WFOV goggle will provide enhanced situational awareness for target
detection and dismounted/mounted operations, while maintaining existing visual accuity performance levels. The purpose of the M2WS program is to provide an advanced day/night crew-served weapon sight capability to surface and expeditionary Navy personnel. The M2WS will provide for increased target detection ranges as well as provide for improved firing accuracy to minimize the number of rounds required to successfully hit the target. The VAMPIRE is a hand-held multi-spectral imaging system that provides situational awareness, allowing the user to detect and recognize potential threat craft at the maximum possible range so that Navy forces can assess nearby craft and engage appropriately. The VAMPIR contains an integrated recording (video/audio) capability which is used to document the incident. Visual Augmentation Systems are necessary to avoid accidental engagement of noncombatants while maintaining the greatest possible distance from threats. (References: COMNECC ltr Ser N43/695 dated 2 Oct 2014 (Visual Augmentation System Capability Requirements and Associated Capability Gaps); endorsed by USFFC ltr Ser N8/N9/014 dated 17 Dec 2014; approved by OPNAV N957 ltr Ser 17U140063 dated 23 May 2017.)		44.586		5.140		3.992		2.100		1.122		3.222		4.714		4.628		4.363		4.449

		143		A/PP		0604755N		3172		Joint Non-Lethal Weapons Development		05						5.140		3.992		2.100		1.122		3.222								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		143		Project		0604755N		3358		SSDS Training Improvement Program		05		SSDS Training Improvement Program provides enhancements and upgrades to the SSDS Total Ship Training Capability (TSTC) components within the combat system, combat system elements, Battle-Force Tactical Training (BFTT), and Advanced Training Domain (ATD) to address needs for increased training capability and functionality in conjunction with SSDS MK2 Advanced Capability Builds (ACB)/Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), Task Force Cyber Awakening (TFCA) Boundary Defense Capability (BDC), and Technical Insertion efforts under PU 2178 (QRCC). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Self Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC/BFTT Program and AEGIS Advanced Training Domain (ATD)/TSTC Total Ship Training Capability (TSTC) projects to meet AEGIS combat system training requirements.  TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS BL 9.2.2AF, and SSDS BL 11.xAF.  ATD is being hosted along with the AEGIS and SSDS combat system on TI-16 common processing and display hardware.  ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.

Develop and integrate MH-60R simulator to enable embedded shipboard training in support of basic and sustainment training, as well as establishes the pathway to support pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to support basic and sustainment level training, as well as provide ability to distribute and establish CEC data link during pier-side fleet synthetic training exercises.  CET will also provide enable proficiency training of NIFC-CA capability.

Develop and integrate CEC Interim Training (CIT) capability to support pier-side fleet synthetic training events.  This is an interim capability support the distributed portion of the CET capability, until CET is fully deployed.  This supports training of strike groups of new tactical capabilities that were integrated into the AEGIS BL9 ships, and provides the necessary functionality to allow ships to train as a strike group.

Develop and integrate upgrades to Battle-Force Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to SSDS ACB 20 for Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades to maintain authorization to participate in distributed shipboard training events.

TSTC integrated on SSDS provides the capability to complete system and operational level testing of the combat system.		11.785		7.347		7.831		8.532				8.532		12.575		11.729		10.299		9.280

		143		A/PP		0604755N		3358		SSDS Total Ship Training Capability		05						7.347		7.831		8.532		0.000		8.532								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		143		Project		0604755N		9999		Congressional Adds		05		The integration of the LHA/D SSDS combat system with the USMC CAC2S program of record provides Land Domain command and control for the ARG/MAGTF commanders and staffs.  The improved capability provides USN/USMC users, in required C2 spaces, with command and control information from multiple sources including Link 16, VMF messages, AFATDS and Blue Force Tracker to improve USN-USMC force integration.		0.000		2.895		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		143		CA		0604755N		9999		C2 Systems for Amphibs - Integrating CACS2 with SSDS		05						2.895		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		144		PE		0604756N				Ship Self Def (Engage: Hard Kill)		05		This program element provides funding for the development of systems that fulfill a portion of the third phase of the Ship Self Defense: Engage Hard Kill.  Development in this line will focus on hard kill capabilities in which missiles are used to intercept incoming Anti-Ship Cruise Missiles (ASCM), as well as a Surface-to Surface Strike weapon system.  Missile and system improvements necessary to meet their requirements are being addressed via NATO SEASPARROW Missile System (NSSMS) (0173), Rolling Airframe Missile (RAM) (0167), Advanced Low Cost Munition Ordnance (ALaMO) (0243), Over-The-Horizon (OTH) missile (2070), and Phalanx Close-In Weapon System (CIWS) SeaRAM (9081).  Missile improvements include improved kinematic performance plus advanced seeker and low elevation fusing/warhead capability improvements.  CIWS System improvements include Technology Refresh for current and future fleet population.  ALaMO (0243) qualifies a guided 57mm projectile with an active seeker for United States Navy (USN) use.  ALaMO provides enhanced lethality against Fast In-shore Attack Craft (FIAC) when compared to existing 57mm ammunition.		944.546		214.132		193.244		137.268				137.268		121.853		96.302		60.417		41.233

		144		Project		0604756N		0167		5in Rolling Airframe Missile		05		The RAM program is an international cooperative program with the government of the Federal Republic of Germany.  The purpose of this program is to develop, test, and field a surface-to-air self-defense system utilizing a dual mode, passive radio frequency/infrared RAM.  The baseline system RAM Block 0/1/1A provide defense capability against active and passive anti-ship missiles, very low altitude missiles, and maneuvering missiles through the utilization of passive radio frequency and infrared seekers and a maritime optimized fuse.  The RAM Block 2 upgrade programs are a cooperative requirement of the U.S. and Federal Republic of Germany, as agreed to in an international Memorandum of Understanding (MOU), and allows RAM to counter emerging, highly maneuverable ASCM threats utilizing advanced seekers while maintaining all the proven capabilities of RAM Block 0/1/1A's accurate terminal guidance, proven lethality, and no shipboard post launch dependence.  Funding supports formal Developmental and Operational Testing (DT/OT) scheduled through FY 2018, data analysis, operational/test driven studies, support of combat system performance analysis and identification of operationally relevant improvements.  The RAM BLK 2A Fire Control Loop Improvement Project (FCLIP) will provide software only modifications to the missile and launcher to improve raid performance.  The RAM BLK 2B Raid ECP will provide an upgraded seeker and Missile-to-Missile Link (MML) capability to counter emerging complex raid threats.  Development and test of RAM BLK 2B Raid ECP will occur through FY 2022.		259.629		39.620		26.280		21.956				21.956		6.168		4.085		4.171		4.256

		144		A/PP		0604756N		0167		Rolling Airframe Missile Block 2 Development and Test		05						39.557		26.168		21.844		0.000		21.844								

		144		A/PP		0604756N		0167		Rolling Airframe Missile Block 2 Travel		05						0.063		0.112		0.112		0.000		0.112								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		144		Project		0604756N		0173		NATO Sea Sparrow		05		This project encompasses nine (9) primary efforts to enhance ship self-defense:

1.  Evolved SEASPARROW Missile (ESSM) Blk 1 is a cooperative effort among 10 NATO SEASPARROW Nations and the U.S. to provide crucial defense battlespace and fire power against the fast, low altitude, highly maneuverable Anti-Ship Cruise Missile (ASCM) threat.  Modifications were made to both the MK 41 Vertical Launch System (VLS) to fire from a single cell with 4 ESSM (QuadPack) and the NATO SEASPARROW Surface Missile System (NSSMS), fielding ESSM Blk 1 onboard CVN 68, LHD 1, LHA 7, CG 47, and DDG 51 class ships.  ESSM Blk 1 integration efforts continue to bring the capability to CVN 78 and DDG 1000.  Testing scheduled for FY20 includes ESSM Blk 1 firings from the lead ship in support of DDG 1000 and CVN 78 class activation, AEGIS B/L 9C2 live fire testing, and Combat Systems Ship Qualification Trials live fire tests aboard CVN 78 and LHA 7.

2.  NATO SEASPARROW Technical Direction Agent (TDA) - TDA support for the NSSMS Mk 57 Mods 12-15 which is integrated with the Ship Self Defense System (SSDS) Mk 2 to provide ship missile defense utilizing an open architected design on all CVN, LHA, and LHD class ships.  A Launcher Min-Mod effort is scheduled for Mk 57 platforms making each upgraded ship ESSM Blk 1 and ESSM Blk 2 capable.

3.  ESSM Blk 2 Risk Reduction/ESSM Blk 2 Engineering and Manufacturing Development (EMD): 
ESSM Blk 2 upgrade is a cooperative effort between U.S Navy and NATO SEASPARROW Consortium Nations.  ESSM Blk 2 upgrade replaces the largely obsolete guidance section with a dual mode Active/Semi-Active X-Band seeker capable of defeating future threat capabilities within the existing envelope, including; smaller signatures, increased raid sizes, and adverse environments including countermeasures.  Threat types include: advanced Anti-Ship Cruise Missiles (ASCMs), Anti-Ship Ballistic Missiles, surface and asymmetrical. The consortium nations provided the majority of their funding early in the program (FY15-17) with the US providing the bulk of its funding later in EMD (FY18-20). The remaining budget is required to complete ESSM Blk 2 EMD.  

4.  Improved Stalker (I-Stalker) provides incremental improvements to the currently fielded Stalker Long Range Electro-Optic Sensor System (SLREOSS) in response to a 2016 United States Fleet Forces Command (USFFC) Operational Needs Statement (ONS). SLREOSS was developed as a modular, portable, form/fit replacement for the NATO Sea Sparrow Missile System (NSSMS) MK 6 Low Light Level Television (LLLTV) in response to the 2010 Naval Forces Central Command (NAVCENT) Counter Swarm Urgent Operational Need (UON) to combat Fast Attack Craft/Fast Inshore Attack Craft (FAC/FIAC). It is currently being fielded in either the NSSMS MK6 MOD 3 LLLTV Director Mount configuration or NSSMS MK6 MOD 4 LLLTV Independent Mount configuration depending on platform specifications. I-Stalker will provide required upgrades to the SLREOSS Independent Mount configuration with the enhanced capabilities provided by the Navy owned Situational Awareness System (SAwS) to deliver an integrated radar and electro-optic/Infrared control and display suite. I-Stalker includes two (2) NSSMS MK6 MOD 4 LLLTV Independent Mount systems and one (1) SAwS which are nomenclatured and installed as an AN/SAY-3.

5.  Dual-Band Transceiver (DBT).  The ESSM Blk 2 missile will utilize a DBT for in-flight data communications.  This two-way datalink enables control and management of the missile during flight.  This DBT leverages the new DDG 1000 / CVN 78 X-Band Transceiver to incorporate the functions to support S-Band Aegis data link (i.e. a Dual Band Transceiver).  This resolves S-band obsolescence issues and provides a common transceiver across the ESSM inventory. DBT activities ended in FY18.

6.  Transition to Production (TTP). Transition to Production execution ensures the design (Hardware, Software, Test Equipment, Production Tooling, etc.), defined during the E&MD Phase is successfully transitioned out of the engineering environment into a stable and capable production/manufacturing environment. During the early phase of Block 1 production the program experienced a series of 'process control failures' and 'production stoppages' leading to a "Blue Team" assessment and findings.  One of the key underlying conditions identified as contributing to the discrepancies above was "incomplete transition to production activities and inadequate systems engineering."  The Block 2 TTP phase of program execution exists to address the shortfalls identified in the "Blue Team" report and to ensure the requisite resources are in place to support the program as design activities end and Low Rate Initial Production(LRIP) begins to deliver missiles at a rate commensurate with the requirements of LRIP and Full Rate Production (FRP).

7.  Blk 2 Follow-on Test & Evaluation (FOT&E). The ESSM Blk 2 Milestone Decisionm Authority mandated that ESSM Blk 2 conduct FOT&E on SSDS platform and fully support DDG flight III operational testing. Blk 2 EMD and TTP shared consortium development efforts end in FY20. This is for US Sole Combat Systems integration testing including but not limited to: Aegis Baseline 10 integration, Ship Self-Defense System (SSDS) integration, and other potential (future Frigate) platform integration testing as required. This includes support with appropriate ESSM Block 2 Missile Simulator Unit (MSU) with Raytheon Missile System operator support.

8.  Blk 2 Obsolescence and Redesign. Explore missile launcher and MK 9 Tracker-Illuminator System (TIS) redesign in order to respond to obsolescence issues affecting ESSM systems on all CVN, LHA, and LHD class ships. 

9.  MK 73 Transmitter Replacement Initiative enables the MK 73 Transmitter to continue supporting self-defense mission requirements and pace emerging threats. The MK 73 Transmitter Replacement Initiative eliminates obsolescence issues and increases power output to provide improved tracking performance and higher ESSM probability of guidance on target. The MK 73 Transmitter replacement is required to field ESSM on CVNs 79, 80, and 81 with options available for future use on CVN 78, LHD 3, and LHD 5. The Transmitter replacement is required as the MK 73 Transmitter is unprocurable in its current design (MK 73 MOD 3).		672.179		129.038		87.400		78.873				78.873		89.293		81.011		47.958		36.977

		144		A/PP		0604756N		0173		BLK 2 Follow-on Test & Evaluation (FOT&E)		05						0.000		0.000		15.530		0.000		15.530								

		144		A/PP		0604756N		0173		BLK 2 Obsolescence and Redesign		05						0.000		0.000		7.000		0.000		7.000								

		144		A/PP		0604756N		0173		Dual Band Transceiver (DBT)		05						1.799		0.000		0.000		0.000		0.000								

		144		A/PP		0604756N		0173		Evolved Sea Sparrow Missile (ESSM) Blk 1 Testing		05						5.000		7.414		8.163		0.000		8.163								

		144		A/PP		0604756N		0173		Evolved Sea Sparrow Missile (ESSM) Blk 2 EMD		05						105.310		57.614		23.460		0.000		23.460								

		144		A/PP		0604756N		0173		I-Stalker		05						2.399		3.626		0.000		0.000		0.000								

		144		A/PP		0604756N		0173		MK 73 Tracker-Illuminator System Continuous Wave Tracker Illuminator Replacement Initiative		05						0.000		1.500		5.550		0.000		5.550								

		144		A/PP		0604756N		0173		NATO Sea Sparrow Combat System Integraton Technical Direction Agent (TDA)		05						0.313		0.323		0.330		0.000		0.330								

		144		A/PP		0604756N		0173		Transition to Production (TTP)		05						14.217		16.923		18.840		0.000		18.840								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		144		Project		0604756N		0243		ALaMO		05		The 57mm MK 332 HE-4G Projectile significantly increases MK 110 Gun Mount lethality and effectiveness against Fast Attack Craft and Fast In-Shore Attack Craft (FAC/FIAC).  The 57mm ALaMO concluded development as part of a classified program and transitioned to qualification for Navy use in FY 2017.  ALaMO will transition to production at the conclusion of the program.		5.594		35.041		24.714		0.000				0.000		0.000		0.000		0.000		0.000

		144		A/PP		0604756N		0243		Systems Engineering and Testing		05						35.041		24.714		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		144		Project		0604756N		2070		OTH Missile		05		Over-The-Horizon (OTH) Missile funds competitive acquisition, testing, and fielding of a modern, technologically mature Over-the-Horizon Weapon System (OTH-WS) surface to surface missile capability to be installed onto commissioned and in-production Littoral Combat Ship /Frigate(LCS/FFG(X)) beginning in FY 2021.		0.000		0.000		19.968		28.039				28.039		26.392		11.206		8.288		0.000

		144		A/PP		0604756N		2070		OTH-WS Test and Evaluation and Systems Engineering		05						0.000		19.968		28.039		0.000		28.039								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		144		Project		0604756N		9081		Phalanx CIWS SEARAM		05		The MK 15 Close-In Weapons System (CIWS) is a fast reaction, rapid fire, computer controlled radar system utilizing either a 20mm gun (Phalanx) or a SeaRAM weapon system (SeaRAM) to meet its primary mission of providing Anti-Ship Missile (ASM) defense.  CIWS fleet population exceeds 220 systems onboard nearly every USN surface combatant.  In addition, CIWS continues to be installed on new construction surface ships with life expectancies of 25+ years.  Basic system architecture is 20+ years old, hasn't had a significant R&D development effort since the 1990's, and is in need of Technology Refresh in order to avoid hardware obsolescence, maintain/improve reliability, increase capability, and provide affordable spare parts to achieve acceptable Operational Availability for the next 20+ years.  Technology Refresh development started in FY 2018 and will be fielded during CIWS overhauls and will consist of three efforts: Electric Gun Drive System (EGDS), Electronics Enclosure Modernization (ELX), and Local Control Station and Remote Control Station (LCS/RCS) Redesign.  EGDS will replace the current pneumatic gun drive system that is difficult and costly to maintain with an all-electric drive system.  EGDS will reduce maintenance/troubleshooting requirements, reduce support costs, and provide capability increases such as variable firing rates and reduced ammunition expenditures.  ELX replaces costly and obsolete 1970's technology circuit card assemblies, servo controllers and electronic drawer backplanes with COTS digital devices, integrated controllers, and efficient power converters.  ELX also will provide a reduction in weight of approx 960 lbs and simplified maintainability.  LCS/RCS Redesign eliminates expensive obsolete components, decreases maintenance requirements and complexity, increases commonality between the LCS and RCS via open architecture, and simplifies the user operation by reducing Human Machine Interface requirements.

In August 2018, CIWS Tech Refresh efforts for ELX and LCS/RCS were postponed outside FYDP; direction was provided to complete EGDS FY18-20. CIWS Tech Refresh efforts cancelled FY21-FY24.  

SeaRAM CIWS is deployed onboard Rota DDG's in order to provide additional capability to meet emerging threats. Efforts include development, qualification, and testing of software and hardware modifications in order to support fielding on these AEGIS class ships.		7.144		10.433		9.882		8.400				8.400		0.000		0.000		0.000		0.000

		144		A/PP		0604756N		9081		CIWS Tech Refresh		05						10.428		9.872		8.390		0.000		8.390								

		144		A/PP		0604756N		9081		CIWS Travel		05						0.005		0.010		0.010		0.000		0.010								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		144		Project		0604756N		9999		Congressional Adds		05		Three Congressional adds are funded.  C468 for Condition Based Maintenance to support forecasting and scheduling of maintenance; C469 for Next Generation PHALANX for MK 15 CIWS; and C470 ALaMO Munition System: The 57mm MK 332 HE-4G Projectile significantly increases MK 110 Gun Mount lethality and effectiveness against Fast Attack Craft and Fast In-Shore Attack Craft (FAC/FIAC).  The 57mm ALaMO concluded development as part of a classified program and transitioned to qualification for Navy use in FY 2017.  ALaMO will transition to production at the conclusion of the program.		0.000		0.000		25.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		144		CA		0604756N		9999		Alamo Munition Systems		05						0.000		10.000														

		144		CA		0604756N		9999		Condition Based Maintenance		05						0.000		8.000														

		144		CA		0604756N		9999		Next Generation Phalanx		05						0.000		7.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		145		PE		0604757N				Ship Self Def (Engage: Soft Kill/EW)		05		0954 - The Surface Electronic Warfare Improvement Program (SEWIP) is segmented into Block 1A, Block 1B, Block 2, Block 3, Block 4 and Soft Kill Coordination System (SKCS).  Block 1A upgraded the AN/SLQ-32 pulse-processing computers and the display consoles allowing the system to more quickly identify threats and better display the information to the operator.  Block 1B added adjunct sensors for special signal intercept, including Specific Emitter Identification (SEI), and High Gain High Sensitivity (HGHS) (Block 1B3), a critical improvement for the threat correlation, situational awareness, and extending the battle space. Block 2 enhanced Surface Electronic Warfare (EW) and provided improved Anti-Ship Missile Defense (ASMD) and Situational Awareness (SA) through an improved Electronic Support (ES) receiver, antenna, and combat system interface.  The addition of Block 2 to Block 1B3 forms the AN/SLQ-32 (V)6. Block 3 will provide an enhanced Electronic Attack (EA) capability to improve ASMD and counter-targeting.  The addition of Block 3 to AN/SLQ-32 (V)6 forms the AN/SLQ-32(V)7 system. SEWIP Block 4 provides improved ASMD and SA through Electro-Optical(EO)/Infrared (IR) to ES and EA countermeasures.  EW Rapid Capability Insertion Process (RCIP) identifies system and mission capability gaps by analyzing EW baseline and fleet requirements, prioritizes those gaps based on fleet input and critical technology maturity, and develops upgrades to the AN/SLQ-32(V) product line to address those gaps.  The SKCS will provide SK weapon coordination and enhanced situational awareness to the AN/SLQ-32 (V)6 with EW/radar track association to support SK engagement decisions, including Radar Cued Engagements (RCE) and EA with both onboard EA, provided by AN/SLQ-32 (V)7, and off-board EA. RCIP also integrates Future Naval Capability (FNC) programs into SEWIP. 

2190 - The Offboard Active Decoy (NULKA) is a joint cooperative program between the United States and Australia that developed an active offboard decoy that utilizes a broadband radio frequency repeater mounted atop a hovering rocket. NULKA is designed to counter a wide variety of present and future radar guided Anti-Ship Missiles (ASMs) by radiating a large radar cross section while flying a ship-like trajectory. The United States developed the electronic payload and fire control system, while Australia developed the hovering rocket. Future efforts involve development of the capability for high value unit protection. Increased funding beginning in FY 2020 is required to support Decoy Launch Processor (DLP) technology refresh to address hardware obsolescence and support top side design, RCS analysis, the development of new tactics and fly-out tables for new ship class.

3316 - The Advanced Offboard EW (AOEW) program is for the development of long duration off-board decoys integrated with onboard systems for EW coordination to counter identified EW gaps (additional details classified) in response to an urgent operational need from the Fleet that has been approved by the CNO for execution. Currently no counter to the threat exists. In FY 2012, the program began with a Rapid Response Effort (RRE) which was completed in FY 2014. The RRE consisted of the evaluation and integration of commercially available decoys. The Decoy Development Effort (DDE) consists of the development and evaluation of a long duration, active electronic offboard decoy system (payload) integrated on an existing flight vehicle (MH-60R/MH-60S), integration with ship and air systems, and a government software development effort to integrate AOEW into the Soft Kill Coordination System (SKCS) to gain maximum effectiveness from the decoy through coordination with an onboard system.

The DDE Preliminary Design contract was awarded Dec 2016 followed by a System Requirements Review (SRR)/System Functional Review (SFR) leading to a Preliminary Development Review (PDR) all in FY17. The Engineering Manufacturing and Development (EMD) Option was awarded in Sep 2017. Following the arrival of Engineering Development Model (EDMs) the Factory Qualification Test (FQT) will be completed to support development testing and NAVAIR flight certification. Initial Operational Test & Evaluation (IOT&E) is planned in FY 2022 to support the Full Rate Production (FRP) decision in FY 2022.

Due largely to program funding reductions in FY 2017 and FY 2018, the program schedule for DDE testing and MH-60R/S flight certification has been revised. Completion of developmental and operational testing has been delayed from FY 2019 to FY 2020 and FY 2021 to FY 2022, respectively.

3321 - SEWIP Block 3 is developing an Electronic Attack (EA) capability improvement required for the AN/SLQ-32(V) system to keep pace with the threat.  SEWIP Block 3 will provide the AN/SLQ-32(V)7 system for all surface ships (CVN, DDG, LHD) outfitted with the active variant of the AN/SLQ-32, mainly the (V)3 and (V)4, as well as select new construction platforms.  

The SEWIP Block 3 Acquisition leverages technology developed under the Office of Naval Research's (ONR) Integrated Topside (InTop) Science and Technology (S&T) effort.  SEWIP Block 3 will continue to expand the integrated shipboard combat system by providing a new integrated EA transmitter, array, and associated EA techniques.  The AN/SLQ-32(V)7 integrates the new EA countermeasure (SEWIP Block 3) with the AN/SLQ-32(V)6.  The AN/SLQ-32(V)6 includes an Electronic Support(ES) receiver (SEWIP Block 2), a High Gain High Sensitivity (HGHS) receiver (SEWIP Block 1B3), a Specific Emitter Identifier (SEI) receiver (SEWIP Block 1B2), display console, and backend electronics.  SEWIP Block 3 includes a government software development and integration effort for a SoftKill Coordinator (SKC) to manage EA engagements.  SEWIP Block 3 is developing an Electronic Warfare Test Bed (EWTB) to validate system performance.

3430 - SEWIP Block 4 will provide an Electro-optic/Infrared (EO/IR), Electronic Support (ES) and Electronic Attack (EA) capability required for US Navy ships to keep pace with the threat. SEWIP Block 4 will provide a common EO/IR surveillance and countermeasure capability to all surface combatants and non-combatants outfitted with SEWIP variants AN/SLQ-32(V)6 and (V)7 as well as select new construction platforms.		448.945		126.037		120.210		97.363				97.363		111.380		80.616		71.048		61.160

		145		Project		0604757N		0954		Shipboard EW Improvement Program		05		0954 - The Surface Electronic Warfare Improvement Program (SEWIP) is segmented into Block 1A, Block 1B, Block 2, Block 3, Block 4 and Soft Kill Coordination System (SKCS).  Block 1A upgraded the AN/SLQ-32 pulse-processing computers and the display consoles allowing the system to more quickly identify threats and better display the information to the operator.  Block 1B added adjunct sensors for special signal intercept, including Specific Emitter Identification (SEI), and High Gain High Sensitivity (HGHS) (Block 1B3), a critical improvement for the threat correlation, situational awareness, and extending the battle space. Block 2 enhanced Surface Electronic Warfare (EW) and provided improved Anti-Ship Missile Defense (ASMD) and situational awareness (SA) through an improved Electronic Support (ES) receiver, antenna, and combat system interface.  The addition of Block 2 to Block 1B3 forms the AN/SLQ-32 (V)6. Block 3 will provide an enhanced electronic attack (EA) capability to improve ASMD and counter-targeting.  The addition of Block 3 to AN/SLQ-32 (V)6 forms the AN/SLQ-32(V)7 system. SEWIP Block 4 provides improved ASMD and SA through Electro-Optical(EO)/Infrared (IR) to ES and EA countermeasures.  EW Rapid Capability Insertion Process (RCIP) identifies system and mission capability gaps by analyzing EW baseline and fleet requirements, prioritizes those gaps based on fleet input and critical technology maturity, and develops upgrades to the AN/SLQ-32(V) product line to address those gaps.  The SKCS will provide SK weapon coordination and enhanced situational awareness to the AN/SLQ-32 (V)6 with EW/radar track association to support SK engagement decisions, including Radar Cued Engagements (RCE) and EA with both onboard EA, provided by AN/SLQ-32 (V)7, and off-board EA. RCIP also integrates Future Naval Capability (FNC) programs into SEWIP.		38.500		5.707		15.664		15.865				15.865		16.080		16.419		16.723		17.060

		145		A/PP		0604757N		0954		Electronic Warfare Rapid Capability Insertion Process (EW RCIP)		05						5.707		15.664		15.865		0.000		15.865								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		145		Project		0604757N		2190		NULKA Decoy		05		The Offboard Active Decoy (NULKA) is a joint cooperative program between the United States and Australia that developed an active offboard decoy that utilizes a broadband radio frequency repeater mounted atop a hovering rocket. NULKA is designed to counter a wide variety of present and future radar guided Anti-Ship Missiles (ASMs) by radiating a large radar cross section while flying a ship-like trajectory. The United States developed the electronic payload and fire control system, while Australia developed the hovering rocket. Future efforts involve development of the capability for high value unit protection. Increased funding in FY 2020 required to support Decoy Launch Processor (DLP) technology refresh to address hardware obsolescence and support top side design, RCS analysis, the development of new tactics and fly-out tables for new ship class.		39.246		4.181		3.975		5.090				5.090		5.286		6.965		7.050		7.197

		145		A/PP		0604757N		2190		NULKA Decoy Subsystem		05						4.181		3.975		5.090		0.000		5.090								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		145		Project		0604757N		3316		Advanced Offboard EW		05		3316 - The Advanced Offboard EW (AOEW) program is for the development of long duration off-board decoys integrated with onboard systems for EW coordination to counter identified EW gaps (additional details classified) in response to an urgent operational need from the Fleet that has been approved by the CNO for execution. Currently no counter to the threat exists. In FY12, the program began with a Rapid Response Effort (RRE) which was completed in FY 2014. The RRE consisted of the evaluation and integration of commercially available decoys. The Decoy Development Effort (DDE) consists of the development and evaluation of a long duration, active electronic offboard decoy system (payload) integrated on an existing flight vehicle (MH-60R/MH-60S), integration with ship and air systems, and a government software development effort to integrate AOEW into the Soft Kill Coordination System (SKCS) to gain maximum effectiveness from the decoy through coordination with an onboard system.

The DDE Preliminary Design contract was awarded Dec 2016 followed by a System Requirements Review (SRR)/System Functional Review (SFR) leading to a Preliminary Development Review (PDR) in FY 2017. The Engineering Manufacturing and Development (EMD) Option was awarded in Sep 2017. Following the arrival of Engineering Development Model (EDMs) the Factory Qualification Test (FQT) will be completed to support development testing and NAVAIR flight certification. Initial Operational Test & Evaluation (IOT&E) is planned in FY 2022 to support the Full Rate Production (FRP) decision in FY 2022.

Due largely to program funding reductions in FY17 and FY18, the program schedule for DDE testing and MH-60R/S flight certification has been revised. Completion of developmental and operational testing has been delayed from FY19 to FY20 and FY21 to FY22, respectively.		120.922		39.836		64.694		54.279				54.279		25.521		10.226		10.320		10.516

		145		A/PP		0604757N		3316		AOEW - Decoy Development Effort (DDE) Development		05						23.335		39.185		13.312		0.000		13.312								

		145		A/PP		0604757N		3316		AOEW - Decoy Development Effort (DDE) Government Engineering		05						16.501		25.509		40.967		0.000		40.967								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		145		Project		0604757N		3321		SEWIP Block 3		05		SEWIP Block 3 is developing an Electronic Attack (EA) capability improvement required for the AN/SLQ-32(V) system to keep pace with the threat.  SEWIP Block 3 will provide the AN/SLQ-32(V)7 system for all surface ships (CVN, DDG, LHD) outfitted with the active variant of the AN/SLQ-32, mainly the (V)3 and (V)4, as well as select new construction platforms.  

The SEWIP Block 3 Acquisition leverages technology developed under the Office of Naval Research's (ONR) Integrated Topside (InTop) Science and Technology (S&T) effort.  SEWIP Block 3 will continue to expand the integrated shipboard combat system by providing a new integrated EA transmitter, array, and associated EA techniques.  The AN/SLQ-32(V)7 integrates the new EA countermeasure (SEWIP Block 3) with the AN/SLQ-32(V)6.  The AN/SLQ-32(V)6 includes an Electronic Support(ES) receiver (SEWIP Block 2), a High Gain High Sensitivity (HGHS) receiver (SEWIP Block 1B3), a Specific Emitter Identifier (SEI) receiver (SEWIP Block 1B2), display console, and backend electronics.  SEWIP Block 3 includes a government software development and integration effort for a SoftKill Coordinator (SKC) to manage EA engagements.  SEWIP Block 3 is developing an Electronic Warfare Test Bed (EWTB) to validate system performance.		250.277		76.313		35.877		22.129				22.129		22.893		6.906		6.955		7.087

		145		A/PP		0604757N		3321		SEWIP Block 3 Development		05						72.358		26.384		10.682		0.000		10.682								

		145		A/PP		0604757N		3321		SEWIP Block 3 Government Engineering		05						3.955		9.493		11.447		0.000		11.447								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		145		Project		0604757N		3430		SEWIP Block 4		05		3430 - SEWIP Block 4 will provide EO/IR, ES and EA capability required for US Navy ships to keep pace with the threat. SEWIP Block 4 will provide a common EO/IR surveillance and countermeasure capability to all surface combatants and non-combatants outfitted with SEWIP variants AN/SLQ-32(V)6 and (V)7 as well as select new construction platforms.		0.000		0.000		0.000		0.000				0.000		41.600		40.100		30.000		19.300

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		146		PE		0604761N				Intelligence Engineering		05		The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.		11.082		44.855		25.965		26.710				26.710		28.917		29.269		29.334		29.919

		146		Project		0604761N		3103		Intelligence Engineering		05		The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.		11.082		6.355		3.626		3.969				3.969		4.440		4.599		4.595		4.687

		146		A/PP		0604761N		3103		Intelligence Engineering		05						6.355		3.626		3.969		0.000		3.969								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		146		Project		0604761N		3419		Technical Algorithm Development		05		The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.		0.000		19.400		15.698		17.016				17.016		18.745		18.928		18.881		19.257

		146		A/PP		0604761N		3419		Technical Algorithm Development		05						19.400		15.698		17.016		0.000		17.016								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		146		Project		0604761N		3421		Non-Kinetic Countermeasure Support		05		The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.		0.000		9.100		6.641		5.725				5.725		5.732		5.742		5.858		5.975

		146		A/PP		0604761N		3421		New Accomplishment/Planned Program Entry		05						9.100		6.641		5.725		0.000		5.725								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		146		Project		0604761N		9999		Congressional Adds		05		One year Congressional Add. Consolidates AMRS and Sea Vision into unclassified SeaLink Advances Analysis.		0.000		10.000		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		146		CA		0604761N		9999		Maritime Port Security Technology Integration		05						10.000		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		147		PE		0604771N				Medical Development		05		The purpose of this program is to develop biomedical equipment and related techniques to reduce morbidity; to enhance the logistic feasibility of modern medical care for combat casualties; to sustain casualties for evacuation to fixed medical facilities for definitive care; and to ensure that personnel are medically qualified for military duty.  Each work unit undertaken in this project has a military requirement.  Efforts are justified based upon military payoff and cost benefit.  There is a strong potential for dual use, technology transfer, and biotechnology firm/industry participation in the projects.		150.929		36.392		38.095		8.181				8.181		9.020		9.249		9.478		9.668

		147		Project		0604771N		0933		Medical/Dental Equipment Dev		05		The purpose of this program is to develop biomedical equipment and related techniques to reduce morbidity; to enhance the logistic feasibility of modern medical care for combat casualties; to sustain casualties for evacuation to fixed medical facilities for definitive care; and to ensure that personnel are medically qualified for military duty. Each work unit undertaken in this project has a military requirement. Efforts are justified based upon military payoff and cost benefit. There is a strong potential for dual use, technology transfer, and biotechnology firms/industry participation in the projects.		18.628		9.353		8.095		8.181				8.181		9.020		9.249		9.478		9.668

		147		A/PP		0604771N		0933		Medical/Dental Equipment Development		05						9.353		8.095		8.181		0.000		8.181								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		147		Project		0604771N		9999		Congressional Adds		05		Congressional Adds		132.301		27.039		30.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		147		CA		0604771N		9999		Aircrew Mounted Physiological Sensors		05						2.897		0.000														

		147		CA		0604771N		9999		Hypoxia Research		05						4.828		0.000														

		147		CA		0604771N		9999		Hypoxia Research (MD)		05						0.000		5.000														

		147		CA		0604771N		9999		Military Dental Research		05						9.657		10.000														

		147		CA		0604771N		9999		Wound Care Research		05						9.657		15.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		148		PE		0604777N				Navigation/Id System		05		Reliable and secure navigation and positive identification (ID) systems are essential elements of battle management in the naval environment.  The Photonics Imaging System (0253) is a non-hull penetrating replacement for existing optical periscopes.  The Photonics Imaging System exploits a wide portion of the electro-magnetic spectrum utilizing advanced Electro-Optic/thermal imaging, and communications intercept/Electronic Warfare Support (ES).  The Integrated Submarine Imaging System (ISIS) (0253) is a back fit system to integrate all imaging capabilities on existing submarine classes.  The Combat Identification System (CIS) project (1253) for Mark XIIA, and Improved Identification Development (0676) for AN/UPX-29(V), covers the Mark XIIA Mode 5 upgrade to the existing Mark XII family of systems that is Joint and North Atlantic Treaty Organization (NATO) interoperable.  Per OSD direction, NATO participation is encouraged and performance data is exchanged to ensure the opportunity for interoperability with allied identification systems is maximized.  In addition to distinguishing friend from foe for weapons employment, the Navy requires secure, jam resistant Identification Friend or Foe (IFF) systems for battle group air defense management and air traffic control.  Identification is multifaceted and includes information received from several sensors (both cooperative and non-cooperative systems).  

Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types. NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data. NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains. This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based Position, Navigation, and Timing (PNT) Service (GPNTS), Air Navigation Warfare (NAVWAR) and GPS Modernization. Sea NAVWAR provides AJ antennas and GPNTS provides GPS receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms. Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.		589.152		74.984		126.026		40.755				40.755		48.907		48.451		43.371		43.251

		148		Project		0604777N		0253		Nav & Electro-Optical Supt		05		The FY20 Navigation and Electro-Optical (E-O) support program develops submarine E-O and imagery systems and equipment that will improve submarine imaging capability in the areas of: ship safety, Intelligence, Surveillance and Reconnaissance (ISR), and tactical control (contact management in the littorals). The Department of the Navy established the Integrated Submarine Imaging System (ISIS) to rapidly field the Type 18 periscope, Periscope Acquisition, Tracking, and Ranging with Improved Observation Techniques (PATRIOT) rangefinder, Type 8 Mod 4 Infra-Red (IR) periscope systems, and integrate existing periscope imagery systems into a single imaging system for installation on board SSN 688 class and SEAWOLF class submarines. The ISIS baseline also includes the Imaging System with the Photonics Mast (PM) and all configurations of Low Profile Photonics Mast (LPPM) onboard VIRGINIA and Photonics Mast Variant (PMV) onboard SSGN class submarines. The PM, LPPM, and PMV design exploit a wide portion of the electro-magnetic spectrum through advanced E-O and thermal imaging and Electronic Warfare Support (ES)/communications intercept.  The Common Submarine Imaging System (CSIS) capability development document (CDD), that covers both ISIS and Legacy Imaging systems was approved 22 Dec 2011 with an updated CDD approved on 15 Mar 2018.  The CDD is used to fully integrate the ISIS program of record into the submarines force rapid Technical Insertion/Advanced Processor Build (TI/APB) process and to incorporate Fleet-endorsed requirements such as the LPPM. The $0.569M FY20 inflation increase continues the FY19 investment in imaging sensors and algorithms to improve submarine operations in high intensity littoral environments, intelligence gathering, real time imagery and support the safe and effective employment of surveillance and weapons systems.  In FY20 these funds will continue the multi-year development of the Type 20 (previously named TOTIM) mast which will provide a modular mast with vastly increased capability, reduced maintenance costs and increased development flexibility with new reconfigurable mast sensors. Furthermore, this funding will improve the software algorithms and inboard hardware for the Type 20 mast and support non-recurring inboard hardware engineering activities which develop the Technical Insertion kits installed in all submarine classes that were previously funded with procurement (BLI 0840) funds which develop the Technical Insertion kits installed in all submarine classes.  Finally, this inflation increase funds the TI-18/APB-17 688 Development Testing that verifies software improvements funded in previous fiscal years.		50.734		7.250		35.963		36.532				36.532		37.339		37.724		38.892		38.681

		148		A/PP		0604777N		0253		ISIS and Photonics common software and hardware capabilities development and obsolescence.		05						5.567		7.436		22.589		0.000		22.589								

		148		A/PP		0604777N		0253		Imaging Systems Test Efforts.		05						0.681		0.695		0.709		0.000		0.709								

		148		A/PP		0604777N		0253		Type 20 Mast (previously titled Task-Oriented Technology Insertion Mast (TOTIM))		05						1.002		27.832		13.234		0.000		13.234								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		148		Project		0604777N		0676		Improve ID Development		05		Reliable and secure navigation and positive identification (ID) systems are essential elements of battle management in the naval environment. In addition to providing platform identification for weapons employment, the Navy requires secure, jam resistant Identification Friend or Foe (IFF) systems for battle group air defense management and Air Traffic
Control. The Improved ID Development project addresses the Mark XIIA Mode 5 and Mode S upgrades to the existing AN/UPX-29(V) Mark XII family of systems that is Joint and North Atlantic Treaty Organization interoperable. The AN/UPX-29(V) Interrogator System is comprised of the Interrogator Set AN/UPX-24(V), OE-120()/UPX Antenna Group, and Mark XII or Mark XIIA equipment such as AN/UPX-37, AN/UPX-41(C) or AN/UPX-45(C) Digital Interrogators and associated equipment. Additionally, the Improved ID Development project may include product improvements designed to be installed through upgrade and deficiency correction studies, which in turn become engineering changes to other
IFF solutions.		46.862		2.385		2.405		2.335				2.335		9.645		8.767		2.481		2.531

		148		A/PP		0604777N		0676		AN/UPX-29 (V) - OE-120()/UPX Antenna Tech Refresh		05						1.720		1.611		1.544		0.000		1.544								

		148		A/PP		0604777N		0676		AN/UPX-29(V) Management Support		05						0.331		0.423		0.413		0.000		0.413								

		148		A/PP		0604777N		0676		Mark XIIA Mode 5 and Mode S Improvement for AN/UPX-29(V)		05						0.334		0.371		0.378		0.000		0.378								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		148		Project		0604777N		0921		NAVSTAR GPS Equipment		05		Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types.  NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data.  NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains.  This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based PNT Service (GPNTS), Air NAVWAR and GPS Modernization.  Sea NAVWAR provides AJ antennas and GPNTS provides GPS Receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms.  GPS continues to be integrated in all Department of Defense (DoD) platforms and the development of enhanced and protected GPS is a national security priority.  Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

The Air and Sea NAVWAR programs provide continued access to GPS information in a denied or impeded electronic environment.  Development efforts for both programs provide improvements to various platform type antennas and ensure compatibility with the new Military Code (M-Code) signal.  The Air NAVWAR program continues integration efforts using GPS Antenna System (GAS-1), Advanced Digital Antenna Production (ADAP), and other AJ antennas on air platforms while investigating smaller AJ antennas for space constrained platforms and aircraft with unique requirements. The Sea NAVWAR program integrates AJ antennas onto surface and subsurface platforms.  The Sea NAVWAR program will continue to research the viability and development of smaller AJ antennas for space-constrained platforms.  The program continues to support the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development which integrates AJ capability into the submarine Multi-Function Mast (OE-538B) antenna system. 

The GPNTS system is being developed to serve as the primary A-PNT system for the surface Navy to ensure reliable PNT capability and interoperability insertion into GPS receivers and associated C4ISR and Combat Systems in a denied environment.  GPNTS pairs with AJ antennas and provides precise A-PNT data required for combat, weapons, command, control, communications, navigation, and other systems, as well as providing the time synchronization critical for network environments.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  GPNTS is an Open Architecture (OA) development, enabling rapid software and hardware based capability improvements to be inserted without a requirement for single-source contracting.  GPNTS will host the Air Force GPS Directorate-developed Military GPS User Equipment (MGUE) card, allowing access to the new GPS M-Code signal.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  The system will provide the capability to migrate non-real time GPS data toward a Common Computing Environment (CCE) and provide a path for the integration of advanced navigation systems and sensors.  GPNTS provides A-PNT capability to C4ISR and Combat Systems in standalone and networked architectures throughout maritime domains.  

GPS Modernization executes the Navy's integration of MGUE being developed by the Air Force GPS Directorate on Navy air platforms.  This effort provides Navy platforms improved access to GPS signals in challenged and jammed environments.  Because of the number and diversity of all of the Navy's air and weapons platforms, this project will consist of multiple parallel efforts that integrate different M-code GPS receivers into different type model series aircraft across many program offices with central coordination and management of funding and priorities by GPS Modernization.  Each platform will require unique prime vendor integration and testing that includes software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements.  Modernized Global Positioning System (GPS) receivers will utilize the new M-Code GPS Signal in Space, incorporate enhanced cryptology, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  Additionally, GPS Modernization delivers increased GPS Anti-Jam (AJ) protection and enables blue force GPS electronic attack.  This effort supports Navy compliance with Public Law 111-383 which prohibits spending funds on non-Military Code (M-Code) GPS user equipment after FY 2017.		305.643		63.519		80.675		0.000				0.000		0.000		0.000		0.000		0.000

		148		A/PP		0604777N		0921		Air Navigation Warfare (NAVWAR)		05						13.237		10.265		0.000		0.000		0.000								

		148		A/PP		0604777N		0921		Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS)		05						17.689		20.055		0.000		0.000		0.000								

		148		A/PP		0604777N		0921		Global Positioning System (GPS) Modernization		05						26.484		46.985		0.000		0.000		0.000								

		148		A/PP		0604777N		0921		Sea Navigation Warfare (NAVWAR)		05						6.109		3.370		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		148		Project		0604777N		1253		Combat Ident System		05		MARK (MK) XIIA Mode 5 provides improved secure cooperative combat identification via Identification Friend or Foe (IFF). Mode 5 is developed in cooperation with North Atlantic Treaty Organization, with the DoD implementation governed by AIMS 03-1000A, AIMS 03-1000B and USN requirements defined in ORD # 577-06-01.  IFF product improvements are designed to be installed through upgrade and deficiency correction studies, which in turn, become engineering changes to IFF interrogators and transponders and their associated cryptographic material.

The Navy MK XIIA Mode 5 program was approved for entry in Systems Development and Demonstration phase in August 2003 and into the Production and Deployment Phase and Low Rate Initial Production in July 2006, and Full Rate Production July 2012. The Navy Mode 5 program achieved Initial Operational Capability (IOC) in 2012 in accordance with the ORD.  Mode 5 capable equipment was fielded in USN/USMC platforms in accordance with Joint Requirements Oversight Council Memorandums (047-07, 122-08 and 108-13) in support of Joint Mode 5 IOC in 2014 and is expected to meet Joint Full Operational Capability in FY2020.

RDT&E articles include Mode 5 cryptographic modules and associated hardware and software changes for IFF interrogators and transponders, including, but not limited to: AN/APX-118/123, AN/APX-119, and AN/APX-111 equipment. RDT&E units are required for government and contractor labs to support aircraft and ship integrations, test sites, test aircraft, and unmanned aircraft systems.		185.913		1.830		1.983		1.888				1.888		1.923		1.960		1.998		2.039

		148		A/PP		0604777N		1253		Mode 5 Systems Engineering and Integrated Logistics Support (ILS)		05						0.300		0.799		0.757		0.000		0.757								

		148		A/PP		0604777N		1253		Mode 5 Upgrade Developmental Test & Operational Test		05						0.549		1.020		1.035		0.000		1.035								

		148		A/PP		0604777N		1253		Mode 5 prototype hardware, cryptographic module		05						0.981		0.164		0.096		0.000		0.096								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		148		Project		0604777N		9999		Congressional Adds		05		MARK (MK) XIIA Mode 5 provides improved secure cooperative combat identification via Identification Friend or Foe (IFF). Mode 5 is developed in cooperation with North Atlantic Treaty Organization, with the DoD implementation governed by AIMS 03-1000A, AIMS 03-1000B and USN requirements defined in ORD # 577-06-01.
Research, development, and acquisition to support a micro IFF transponder with Mode 5 in order to meet the space, weight, and power (SWaP) requirements for Group 2 and 3 Unmanned Aerial Vehicles (UAVs), and other unmanned systems.		0.000		0.000		5.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		148		CA		0604777N		9999		Micro-IFF Component		05						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		149		PE		0604800M				(U)Joint Strike Fighter (JSF) - EMD		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC, and USAF use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SDD because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		50,902.883		157.162		66.566		1.710				1.710		0.540		0.556		0.567		0.578

		149		Project		0604800M		2262		Joint Strike Fighter EMD STOVL		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A Conventional Takeoff and Landing; F-35B Short Takeoff and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. The F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F. 

The United Kingdom, other International Partner nations, and Foreign Military Sales customers are also participants in the Joint Strike Fighter program.  The program shown here reflects United States Navy (USN), United States Marine Corps, United States Air Force (USAF), and International Partner funding.  

The top-line Program Element reflects the unique variant for each Service.  Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.  

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC and USAF use.

FY07:  1 F-35A flight test article 
FY08:  1 F-35B flight test article; 1 F-35B ground test article 
FY09:  1 F-35B flight test article; 2 F-35A ground test articles 
FY10:  6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11:  4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13:  1 F-35C flight test article		50,438.576		146.202		66.566		1.710				1.710		0.540		0.556		0.567		0.578

		149		A/PP		0604800M		2262		Autonomic Logistics Information System (ALIS)		05						40.694		0.000		0.000		0.000		0.000								

		149		A/PP		0604800M		2262		Development Support		05						20.598		12.568		0.000		0.000		0.000								

		149		A/PP		0604800M		2262		System Development and Demonstration (SDD)		05						377.434		105.710		10.828		0.000		10.828								

		149		A/PP		0604800M		2262		Systems Engineering (SE)		05						0.911		0.000		0.000		0.000		0.000								

		149		A/PP		0604800M		2262		Test and Evaluation (T&E)		05						98.035		77.826		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		149		Project		0604800M		3350		F-35B Sustainment/Capability Enhancements		05		Funds enhancements to the deployability and suitability of the air system such as low observable (LO) maintenance enhancements, security architecture updates, redesign of obsolete items, and integrated training simulators.  These enhancements will provide vital on-demand support to the war-fighter within a deployed environment and are not funded via the existing System Development and Demonstration (SDD) program or tied to Block 4 Operational Flight Program development. Funding will result in achieving targeted suitability, maintainability, and affordability returns employing the F-35 in deployed or austere locations. 

-Funding at the accomplishment/planned program level is reported as the total of all services as these activities support all aircraft variants. By agreement, USN and USMC funding shares are approximately equal and when combined are equal to the USAF share.		464.307		10.960		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		149		A/PP		0604800M		3350		Autonomic Logistics Information System		05						14.728		0.000		0.000		0.000		0.000								

		149		A/PP		0604800M		3350		Development Support		05						1.000		0.000		0.000		0.000		0.000								

		149		A/PP		0604800M		3350		Development Test and Evaluation		05						0.500		0.000		0.000		0.000		0.000								

		149		A/PP		0604800M		3350		Sustainment and Capability Enhancements		05						25.367		4.957		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		150		PE		0604800N				JT Strike Fighter (JSF) - EMD		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC, and USAF use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SDD because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		50,902.883		105.648		65.494		1.490				1.490		0.238		0.252		0.234		0.234

		150		Project		0604800N		2261		Joint Strike Fighter EMD		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

The top-line Program Element reflects the unique variant for each Service.  Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USAF, and USMC use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article		50,438.576		100.084		60.537		1.490				1.490		0.238		0.252		0.234		0.234

		150		A/PP		0604800N		2261		Autonomic Logistics Information System (ALIS)		05						40.694		0.000		0.000		0.000		0.000								

		150		A/PP		0604800N		2261		Development Support		05						20.598		12.568		0.000		0.000		0.000								

		150		A/PP		0604800N		2261		System Development and Demonstration (SDD)		05						377.434		105.710		10.828		0.000		10.828								

		150		A/PP		0604800N		2261		Systems Engineering (SE)		05						0.911		0.000		0.000		0.000		0.000								

		150		A/PP		0604800N		2261		Test and Evaluation (T&E)		05						98.035		77.826		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		150		Project		0604800N		3352		F-35C Sustainment/Capability Enhancements		05		Funds enhancements to the deployability and suitability of the air system such as low observable (LO) maintenance enhancements, security architecture updates, redesign of obsolete items, and integrated training simulators.  These enhancements will provide vital on-demand support to the war-fighter within a deployed environment and are not funded via the existing System Development and Demonstration (SDD) program or tied to Block 4 Operational Flight Program development. Funding will result in achieving targeted suitability, maintainability, and affordability returns employing the F-35 in deployed or austere locations. 

-Funding at the accomplishment/planned program level is reported as the total of all services as these activities support all aircraft variants. By agreement, USN and USMC funding shares are approximately equal and when combined are equal to the USAF share.		464.307		5.564		4.957		0.000				0.000		0.000		0.000		0.000		0.000

		150		A/PP		0604800N		3352		Autonomic Logistics Information System		05						14.728		0.000		0.000		0.000		0.000								

		150		A/PP		0604800N		3352		Development Support		05						1.000		0.000		0.000		0.000		0.000								

		150		A/PP		0604800N		3352		Development Test and Evaluation		05						0.500		0.000		0.000		0.000		0.000								

		150		A/PP		0604800N		3352		Sustainment and Capability Enhancements		05						25.367		4.957		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		151		PE		0604810M				(U)Joint Strike Fighter Follow On Mod (FoM) - MC		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and  International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for the Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).  

The JSF Continuous Capability Development and Delivery (C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. C2D2 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the F-35 Block 4 Capabilities Development Document (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure upgrades required to deliver full Air System capabilities to support initial fleet availability of Block 4 upgrades in FY2021. 

C2D2 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements. 

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.		351.791		139.369		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		151		Project		0604810M		2935		JSF Follow On Modernization - Marine Corps		05		F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.		351.791		139.369		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		151		A/PP		0604810M		2935		Infrastructure and Support Costs		05						172.641		0.000		0.000		0.000		0.000								

		151		A/PP		0604810M		2935		Product Development -  Block 4 Planning and Systems Engineering		05						197.314		0.000		0.000		0.000		0.000								

		151		A/PP		0604810M		2935		Product Development - Technology Refresh 3 ( TR-3)		05						144.550		0.000		0.000		0.000		0.000								

		151		A/PP		0604810M		2935		Test and Evaluation		05						211.105		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		152		PE		0604810N				(U)Joint Strike Fighter Follow On Mod (FoM) - Navy		05		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and  International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for the Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).  

The JSF Continuous Capability Development and Delivery (C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. C2D2 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the F-35 Block 4 Capabilities Development Document (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017.  Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure upgrades required to deliver full Air System capabilities to support initial fleet availability of Block 4 upgrades in FY2021. 

C2D2 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements. 

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.		351.791		138.308		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		152		Project		0604810N		2936		F-35C C2D2		05		F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.		351.791		138.308		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		152		A/PP		0604810N		2936		Infrastructure and Support Costs		05						172.641		0.000		0.000		0.000		0.000								

		152		A/PP		0604810N		2936		Product Development -  Block 4 Planning and Systems Engineering		05						197.314		0.000		0.000		0.000		0.000								

		152		A/PP		0604810N		2936		Product Development - Technology Refresh 3 ( TR-3)		05						144.550		0.000		0.000		0.000		0.000								

		152		A/PP		0604810N		2936		Test and Evaluation		05						211.105		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		153		PE		0605013M				Marine Corps IT Dev/Mod		05		This program establishes, sustains, and continuously refines computing platforms and Information Technology (IT) services as tested, certified and reusable components of a Marine Corps IT framework that spans the range of military and garrison operations.		86.212		14.497		11.030		1.494				1.494		1.407		1.181		1.207		1.231

		153		Project		0605013M		2906		Marine Corps IT		05		Manpower Operations Systems (MOS) is a portfolio of enterprise IT systems and modules that support manpower business operations for the Total Force (active and reserve). The investment in the portfolio improves dataflow and increases reliability, functionality, and accuracy of data while reducing the manpower required to operate and maintain these systems/operations. Development is partially driven by regulatory and policy changes mandated by Congress, DOD, Department of the Navy (DON), and United States Marine Corps (USMC). These systems support all five tiers of Manpower: 1) Individual Marine, 2) Small Unit Leader; 3) Unit, 4) Installation Personnel Administration Center (IPAC)/Disbursing Echelon, and 5) Headquarters Marine Corps (HQMC) Manpower and Reserve Affairs (M&RA)/ Defense Finance and Accounting Service. The MOS portfolio provides support in functional areas such as permanent change of station assignments, retention, mobilization, manpower planning, line of duty determination, personnel accountability, individual augmentation, personnel records management and maintenance, management of case incidents, civilian professional development planning, pay entitlement determinations, promotion and performance evaluations and self-service/visibility of personnel data. MOS programs interface with other systems to provide manpower data and web services functionality for pay and personnel transactions between systems. Systems in the portfolio include the Web-enabled Manpower Assignment Support System (WebMASS), Performance Evaluation System (PES), Total Force Retention System (TFRS), Optical Digital Imaging - Records Management System (ODI-RMS), Manpower Mobilization Assignment System (MMAS), and the Requirements, Transition and Manpower Management System (RTAMMS) Total Force Administration System (TFAS) (composed of the Secure Personnel Accountability (SPA) Module, Automated Performance Evaluation System (APES) and the Drill Management Module (DMM). The current system has become obsolete and is unable to maintain an acceptable Cyber Security posture.  Modernization efforts will involve business process and application reengineering; delivering an application on a modern and secure platform.     

Marine Corps Enterprise Information Technology Services (MCEITS) provides an overarching portfolio of capabilities to deliver "Power to the Edge" for the Marine Corps. Born from an effort to establish a Continuity of Operations Plan of HQMC Automated Information Systems, MCEITS enables realignment of the existing USMC environment of applications, databases, networks, and facilities into an integrated architecture of programs to deliver new information technology capabilities based on a common infrastructure and shared services. MCEITS is a unifying framework of both the Enterprise Services to be delivered, and the infrastructure and systems which must be deployed to enable delivery of those services. Initially it will encompass the Operational, Technical, and Systems architectures of the enterprise environment. However, ultimately it will extend to transform information access both in garrison and in the deployed environment. Combined with policy, procedure and standards provided by HQMC (C4), MCEITS will allow for architectural standardization, consolidated management, and seamless interoperability of and access to the data residing in currently fielded applications (business and tactical). Testing efforts will be focused on MCEITS provided services operating within a MCEITS hosting environment. MCEITS enables services to be federated throughout the Marine Corps to include Content Discover and Delivery, Collaboration and Text Chat, between the service consumer and provider. Efforts for MCEITS will focus on application migration development, the analysis, research and design of increments 3 & 4 and the technology refreshed software and hardware infrastructure, modernized and enhanced MCEITS high availability, automation and service management with continued Pre-Planned Product Improvements (P3I) efforts.  

Marine Corps Recruiting Information Support System (MCRISS) is an enterprise level system to automate administrative procedures for the recruiting station operations. This customized automated System, centered on procedures in the Guidebook for Recruiters, Volume I, dramatically improves efficiency and effectiveness in Marine Corps recruiting.  Furthermore, Military Entrance Processing Command requires Marine Corps recruiting to provide information in electronic format only. MCRISS is the Marine Corps Recruiting Command's program to manage applicant processing from commitment to accession/commission into the Marine Corps and Marine Corps Reserve. This enterprise approach allows for efficient sharing of information about potential recruits and recruiter screening efforts, yielding a more cost effective process. The current system requires modernization of the systematic recruiting components to provide efficiency for the Recruiting force from the Headquarters element down to the Recruiter, and requires numerous updates in order to become fully compliant with Cyber Security and CNA policies and mandates to protect PII/PHI data captured and stored in the system. The Modernization effort will involve  a competitive evaluation of several prototype systems, leading to a selection of a viable platform and the complete replacement of the current MCRISS system with modern and secure technology.

Paperless Office/Acquisition (PA) funding supports development and enhancement of Purchase Request (PR) Builder, which is the Marine Corps enterprise solution for the electronic generation of purchase requests, funding documents, miscellaneous payments, and serves as the front-end system for feeding the DOD enterprise contracting writing system Standard Procurement System (SPS). PR Builder is a fully web-based, Mission Assurance Category (MAC) III sensitive business system that provides the Marine Corps with a net-centric capability to electronically create, route for approval, and apply funding to Purchase Request (PRs), Funding Documents, and Miscellaneous Payments. PR Builder is the authoritative procurement generation system within the Marine Corps electronic Paperless Acquisition (PA) Systems Business Enterprise that provides system-to-system interaction with the Marine Corps' Standard Procurement System (SPS) / Procurement Desktop Defense (PD2,Department of Defense (DoD) Standard Accounting, Budgeting, and Reporting
System (SABRS), Electronic Document Access (EDA), and the Federal Procurement Data Standard - Next Generation (FPDS-NG). These systems are critical to Marine Corps purchasing, contracting and procurement tracking control.   

Defense Readiness Reporting System-Marine Corps (DRRS-MC) - the Command Individual Risk and Resiliency Assessment System  (CIRRAS), formerly known as the Force Preservation Program Tool Integrated Clinical Management-Risk Mitigation System (FPPT ICM-RMS), funding will develop software to enable commanding officers and senior enlisted advisors to make more informed and timely decisions on Force Preservation (FP) risk assessments, based on identifying and tracking individual Service Member (SM) behaviors associated with increased risk or resiliency as defined by the Marine Corps "Six Fs" (Fidelity, Fighter, Fitness, Family, Finances, and Future).  CIRRAS will close FP implementation and process gaps by fielding an enterprise-wide system to manage individual SM FP risk by providing a consistent approach and a standardized methodology to support protective factors and mitigate adverse outcomes.  This funding will deploy additional FP functionality to increase the ability to perform, inform, and record behavioral Service Member risk assessment within the Marine Corps. The enhanced CIRRAS capabilities to be implemented will automate the risk and resiliency scores, send automated alerts to leadership of "at risk" personnel, and implement additional system interfaces that will provide further key FP indicator data to assist in prevention of SM suicide.

Risk Management Initiative (RMI) funding addresses outdated Safety systems, capability gaps and support logistics Information Technology (IT) portfolio rationalization.  When completed, RMI will consolidate DoN risk management requirements into a single Program of Record (POR) and provide modern Safety capabilities for the military component of the Navy Total Force (both active and reserve).  The USN serves as the lead for this effort with the Marine Corps providing a fair share towards development starting in FY16 (~20%). RMI capability consists of four distinct increments of capability: (1) Streamlined Incident Reporting (SIR), (2) Single Point of Entry (SPOE), (3) Safety Program Management (SPM), (4) Analysis and Dissemination (A&D).  These four pillars will enable agile responses to business rule changes, automation of routine actions, improvement of data integrity and facilitation of self-service for organizations and individuals.

Technology Services Organization (TSO): This Technical refresh/upgrade of Standard Accounting Budgeting Reporting System (SABRS) database technology from ADABAS to a newer database architecture provides a modern and well-supported database technology that ultimately enables the normalization of Marine Corps financial data in a true relational database.  
The newer database architecture will provide a modern data platform to support transactional operations within the DON General Fund accounting systems to optimize performance, readily scale, and reliably support data structure, quality, and availability for subsequent analysis to drive decision making.  Successful implementation will be transparent to the SABRS user community while minimizing the potential for unanticipated system degradation/outages and secure the system's operational longevity.  This Multi phased project (over 4 years), system supports 5k+ direct users, impacts entire DON General Funds accounting.  Out year costs will be assumed into planned sustainment of SABRS. 
The current configuration is antiquated with diminishing industry support. There is a limited pool of applicants available to work on ADABAS.  Sustainment is cost prohibitive and the technology stack limits flexibility to fully support 21st century data/system requirements.  TSO will be unable to mitigate identified technical and support risk associated with current technology which could result in systems degradation and/or outage.  This further leaves TSO unable to improve data integrity and audit compliance in SABRS by employing a more modern database.
The impact on the operational capability is the risk to DON accounting and Financial Management operations increases daily for major system degradation or outage in both likelihood of occurrence and extent of the negative impact of such an occurrence. This will result in the system becoming less and less viable to the point where it will no longer support Marine Corps operations.		86.212		14.497		11.030		1.494				1.494		1.407		1.181		1.207		1.231

		153		A/PP		0605013M		2906		Defense Readiness Reporting System-Marine Corps (DRRS-MC)		05						1.355		0.000		0.000		0.000		0.000								

		153		A/PP		0605013M		2906		MANPOWER OPERATIONS SYSTEMS (MOS)		05						2.415		0.000		0.180		0.000		0.180								

		153		A/PP		0605013M		2906		MARINE CORPS ENTERPRISE INFORMATION TECHNOLOGY SERVICES (MCEITS)		05						1.321		1.480		0.000		0.000		0.000								

		153		A/PP		0605013M		2906		MARINE CORPS RECRUITING INFORMATION SUPPORT SYSTEM (MCRISS)		05						5.293		4.210		0.321		0.000		0.321								

		153		A/PP		0605013M		2906		PAPERLESS ACQUISITION (PA)		05						0.000		0.000		0.542		0.000		0.542								

		153		A/PP		0605013M		2906		SAFETY - RISK MANAGEMENT INITIATIVE (RMI)		05						0.800		0.000		0.000		0.000		0.000								

		153		A/PP		0605013M		2906		TECHNOLOGY SERVICES ORGANIZATION (TSO)		05						3.313		5.340		0.451		0.000		0.451								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		154		PE		0605013N				Information Technology Development		05		2901 AAUSN IT

The FY2020 funding request for RDTEN Project 2901 was reduced by $3.109 million to account for the availability of prior year execution. 

FY20 funds transfer out from RDTEN, Information Technology Development (PE 0605013N)-$.685 million to BA04, Administration (4A1M) OMN to align funding for Information Technology (Baseline $0)

DEPARTMENT OF NAVY TASKING RECORDS AND CONSOLIDATED KNOWLEDGE ENTERPRISE REPOSITORY (DoN TRACKER)
Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER - formerly known as Enterprise Records and Task Management (ERTM)) is a single, auditable, compliant Records and Task Management process, implemented uniformly across all DON Divisions and Commands, and administered by DON/AA, to enable efficient and effective execution of Records Management (RM) and Task Management (TM) policy in compliance with statute. DoN Tracker deployed in FY18.

NMCI ENTERPRISE SERVICE TOOLS (NEST)

The NMCI Enterprise Service Tools (NEST) is the NMCI IT service management system that supports the Navy IT service lifecycle business workflow. NEST includes, the NMCI Enterprise Tool (NET) and the Requirements to Award Process Tool (RAPT), which enables and manages the business workflow. NET is a custom NET application that has been built and maintained by the DON to support ordering of IT services. RAPT manages the requirements approval process and stores supporting documentation for previously un-priced line items. RAPT provides NET with relevant identification information for the new orderable solution, which supports the creation of orderable services.  NEST serves as the single point of entry for lifecycle management of IT services on the NMCI network.

The $2.286M decrease from FY19 to FY20 is due to fewer developmental efforts. The FY20 RDTEN being requested, will be used to address minor development requirements after the NGEN-R award; and any changes in DOD/DON procurement policies and mandates.

ELECTRONIC PROCUREMENT SYSTEM (ePS)

ePS provides the Department of the Navy Solution for Electronic Contract Writing replacing the existing Standard Procurement System (SPS) and DoN Integrated Contracting Environment (DICE) capabilities and deficiencies. ePS aligns Contract Writing System (CWS) with Financial Improvement Audit Readiness requirements mandated by Congress and the Department of Navy's goal for an auditable link between financial management and contract writing system.  It supports strategic sourcing and seamless exchange of data in addition to evolving to meet changing requirements. The improved capabilities will meet emerging data standards Procurement Data Standards/Procurement Request Data Standards (PDS/PRDS), in addition to complying with Office of the Secretary of Defense (OSD) Clause Logic Service. ePS meets the intent of the National Defense Authorization Act of 2013 by providing an electronic means to award contracts.

FY19 to FY20 funding increase of $31.8M is driven by a significant increase in the ePS user community via Limited Deployment (LD), Release 1 (R1), and Release 2 (R2) activities.  LD, began in FY19 and only incorporated 1 full command and 3 small sites for a total of 310 users, with 3 financial interfaces.  Release 1 will incorporate 7 full commands (including 42 sites) for a total of 3,644 users.  R1 also begins to incorporate Navy specific requirements into the gap closure, software configuration, and testing activities, and includes the development and testing of 6 additional financial interfaces.   FY20 includes LD, the majority of R1 activities, and initial data migration planning activities for R2, which is a significantly larger effort.

DONAA IT 

The Modernization Initiative includes multiple projects with RDT&E requirements:  Multiple Threat Alert Center (MTAC), Data Modernization & Analytical Tools, Knowledge Network (K-Net), Consolidated Law Enforcement Operations Center (CLEOC), and Data Modernization of the Secretariat Automated Resources Management Information System (SARMIS).  RDTEN funding will optimize DONAA's capability to make necessary improvements to various Secretariat systems.  This modernization will ensure compliance with continued financial emerging requirements.  Enhancement of financial auditability will be in compliance with DOD security system requirements.

MULTIPLE THREAT ALERT CENTER (MTAC)
The Post-Cole Secretary of the Navy Anti-terrorism/Force Protection Task Force identified the need for NCIS to enhance the Multiple Threat Alert Center (MTAC).  The MTAC provides key anti-terrorism/force protection products in response to Fleet tasking and is critical to Fleet protection during current Overseas Contingency Operations (OCO).  This project provides funding for the development of an IT system to track the movement of NCIS special agents deployed in advance of DoN in-transit units.  The ability to track and communicate with these agents is necessary in order to forward threat data to those forward deployed agents and to task them to respond to emerging threats.  Funding is required for equipment and contractor support to modify COTS software.

DATA MODERNIZATION & ANALYTICAL TOOLS
NCIS data collection, filtering, and analysis infrastructure is unable to handle the increased flow of terrorism investigative and threat reporting of the Post 9/11 era.  NCIS must revitalize its infrastructure and its data and investigation management capabilities to effectively counter current terrorist threats.  The three main components of this portfolio investment are data modernization, knowledge management, and investigation management.

KNOWLEDGE NETWORK (K-Net)
K-Net is a Data Modernization & analytical tool being developed and soon deployed that greatly enhances NCIS's technological arsenal.  K-Net implements an integrated NCIS approach for identifying, capturing, evaluating, retrieving, and sharing all of NCIS's knowledge and expertise.  To that end, K-Net is a knowledge management system that improves NCIS's ability to search, analyze, fuse, and distribute both national intelligence and law enforcement information.  The envisioned end state for K-Net is a secure, intuitive, web environment that is the one stop shop where applications, data, and tools are easily accessible to all of NCIS users to effectively and securely fulfill their mission regardless of when and where they operate.


CONSOLIDATED LAW ENFORCEMENT OPERATIONS CENTER (CLEOC)
The Naval Criminal Investigative Service (NCIS) enhancement of CLEOC will enable meeting Law Enforcement (LE) reporting requirements, satisfy Congressional mandates for the Defense Incident-Based Reporting System (DIBRS) and improve functionality across the Naval criminal justice community.

DEPARTMENT OF THE NAVY CRIMINAL JUSTICE INFORMATION SYSTEM (DONCJIS)
The Naval Criminal Investigative Service (NCIS) is the Executive Agent (EA) for the Department of the Navy Criminal Justice Information System (DONCJIS).  This system provides a cradle to grave criminal justice and law enforcement information system.  The system enables multiple communities within the DON to share criminal justice and law enforcement information.  Funding is required for contractor support to develop, test, train, deploy and implement this application.

2903 NAVAIR IT

FY2020 funding request for RDTEN Project 2903 was reduced by $0.525 million due to availability of prior year funds.

Configuration Management System (CMS) - This program was originally identified as Joint Configuration Management Information System (JCMIS) to reflect the main software tool used for component tracking and Aircraft Configuration Management. However, as the available data sources from the fleet have expanded, the new name of CMS was chosen to better acknowledge the variety of information sources which are received, integrated, and compiled to give the most accurate component record data and aircraft configuration. CMS serves as the Program of Record (POR) to manage and control Navy and Marine Corps aviation component data reconstruction efforts.  CMS compiles record data via fleet documentation of component updates and captures this information via a centrally managed database within the current software tool, Joint Configuration Management Information System (JCMIS).  CMS efficiently manages product structure data, including complex interrelationships between assemblies and subassemblies, technical documentation and the parts that comprise the item. Accurate, complete and accessible configuration data is critical to the successful operations of DoD weapon systems or tracked assets.  Mission readiness and operational capabilities are enhanced by CMS, as consistent integrated configuration data is readily available to operators, maintainers and logistics personnel. CMS provides users with a common database infrastructure to ensure compatibility, quality, and consistency of Configuration Management (CM) processes and provides configuration managers and analysts the validated CM information necessary for accurate maintenance, spare procurements, reliability and safety analysis, and mission readiness. Funding is budgeted to support the services of re-hosting and testing of Commercial off-the-shelf (COTS) upgrades to ensure objective performance of CMS is achieved.

Navy Cybersecurity - Cyber Warfare consists of many different aspects to include sabotage of our weapon systems, networks as well as enablement of missions. Nation and non-nation state actors are acquiring and employing more advanced cyber-attacks in order to exploit our networks and aviation systems challenging our technological edge.  The threats and capabilities are real and range from exploiting capabilities, overloading weapons systems and logistics supply chains, to jamming signals or taking control of weapons systems.  We must defend against adversarial cyber attacks while contributing to the exploitation of cyber warfare capabilities.

To meet these challenges and address the Chief of Naval Operations priorities and tasking, these R&D efforts are specifically focused on Naval Air Systems Command weapon or control systems and programs to ensure warfighting effectiveness as part of integrated / multi-platform kill chains.  These research and development efforts will strengthen our cyber posture by developing research, development, test and evaluation capabilities and solutions to deter, detect, and mitigate cyber threats and safeguard classified naval aviation systems and platforms from "cradle to grave." These solutions will be integrated into the acquisition of weapons systems to enhance security, increase lethality, and improve resiliency in the expected operational environments.  Our weapon or control systems are unique in the aforementioned environments and mission, but also in the presence of numerous non-traditional access points and trusted cyber relationships required for operational environments.

Digital Thread (DT) - capability provides digital process integration with complete, secure and authoritative data. DT integrates the product life cycle, and includes all the processes that are needed to design, develop, test, produce, and support a product. Connecting these processes using standardized digital tools and data accelerates the product development cycle and lowers costs for support and new capability integration. The Digital Thread capability includes development and demonstration of cyber security architectures for sustainment information systems, and development of a digital manufacturing data architecture and repository.

2904 NAVSEA IT

FY2020 funding request for RDTEN Project 2904 was reduced by $6.917 million due to availability of prior year funds.

This program includes the funding for Information Technology (IT) support at NAVSEA for the development, support, and sustainment of maritime shore maintenance and includes multiple modernization efforts to insure effectiveness of Fleet maintenance systems as part of the current Navy Maritime Maintenance Enterprise Solution (NMMES).  These efforts include retirement and/or replacement of costly legacy systems, transition planning and systems engineering for integration with national and enterprise interim and future solutions.  These efforts align with direction to insure that proposed interim solutions support a planned, single maintenance solution end state, as well as direction to align with data center consolidation plans proposed across the FYDP.  It includes the modernization of Naval Shipyard and Regional Maintenance Centers' Maintenance, Repair and Overhaul (MRO) production tools.  This includes modifications/enhancements to Shipyard IT systems, such as Advanced Industrial Management (AIM); Project Scheduling and Sequencing (PSS); Workload and Performance Systems; the COST and MAT systems, and other solutions such as the Electronic Technical Working Document (eTWD) Initiative.  The goal of PMO-IT is to provide modernization, migration and consolidation of obsolete legacy systems to the next generation of centrally hosted tools supporting Fleet Maintenance and national systems for the Navy.

2905 BUPERS IT 

FY2020 funding request for RDTEN Project 2905 was reduced by $2.200 million due to availability of prior year funds.

Research and Development Funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N PU 2905 starting in FY19.  

This effort is the linchpin of the Navy's MPT&E (Manpower, Personnel, Training & Education) business IT Transformation strategy which stems from the decision to invest in programs that directly align with the Sailor 2025 vision.  The current 70-year-old business processes and 40-year-old obsolete IT systems will not sustain Fleet anticipated growth and is not cost efficient nor effective.  The Transformation strategy involves revolutionary change by rapid implementation of MPT&E business IT products using the Industry Best Practices Model (e.g., early investment for largest ROI, rapid prototyping, and vanilla COTS products usage.) Four projects are the cornerstones of the N1 Transformation strategy.  The Navy Standard Integrated Personnel System (NSIPS) will become Navy Personnel and Pay (NP2) and includes personnel and pay modernization and the collapse of Legacy Manpower System functionality.  Second, a Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC)).  Third, MPT&E Core Learning Stack improves the accessibility, sophistication, and collaborative nature of educational outreach.  Finally, the Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of truth for Sailors and Navy decision makers.  Additionally, ADE will enable modern data analytics and business intelligence capabilities, taking advantage of current state of practice cloud services, to be leveraged in addressing the Navy's current challenges.

In FY20, there is significant investment being made to increase the scope and scale of Single Point of Entry/My Navy Portal which will provide the Sailor with a self-service web environment.  SPOE efforts in FY20 will include development of transactional mobile applications, Identity and Access Management (IdAM) solution, and MNP integration with My Navy Career Center (MNCC).  In parallel, there is an increase scope for NP2 in the ramp up to a MPT&E Navy Personnel and Pay (NP2) system.  Transformation field test activities which began in FY18 will continue to build out, as well as prototypes, testing, integration, and migration to the cloud environment.

NAVY PERSONNEL AND PAY (NP2) - The NP2 increase in FY20 supports the de-customization of the Navy Standard Integrated Personnel System (NSIPS) and integration of Direct to Treasury Pay Capability via Pay Modernization (Pay Mod).  This combined effort (named NP2) will result in an integrated, vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the navy with an IT system that is modern, highly automated, auditable, and more efficient.  FY20 efforts include:

1.  Complete end-to-end Application Functional Testing (AFT) for the NP2 Rapid Prototype Pilot (RPP).
2.  Complete Compile to Combat engagement & experimentation activities for NP2 RPP.
3.  Complete first capability drop for NP2 RPP (Street to Fleet functionality).
4.  Begin Rapid Fielding Pilot (RFP) #1, the scope of which will include Personnel Administration, Benefits and Pay for "Fleet to Retirement/Separation", including afloat capability.
5.  Complete Transition Plan for movement of NP2 to the commercial cloud environment.
6.  Complete transition of NP2 from Government Cloud to the commercial cloud environment.
7.  Complete Defense Joint Military System (DJMS) data cleansing in support of transition of Pay functionality to NP2.
8.  Conduct deployment planning for NP2 RFP.
9.  Conduct design and development sprints for NP2 RFP #1.
10.  Conduct SRR/SFR, PDR, CDR, and iterative AFT/ASIT for NP2 RFP #1.
11.  Begin planning activities for NP2 RFP #2, the scope of which will include Position Management, Task Analysis, and Manpower Requirements analysis.

A 2015 analysis of alternatives for integration of personnel and pay capabilities recommended the use of Oracle PeopleSoft 9.2 with Global Payroll for achieving the Navy's Personnel and Pay IT needs.  Follow-on analysis conducted as part of the MPT&E transformation efforts in 2016 and 2017 indicated that the most cost effective approach to achieving the Transformation goals of modernizing HR Business System IT consistent with industry best practices was de-customization of the Navy Standard Integrated Personnel System (NSIPS) which uses Oracle PeopleSoft as its core technology, integration with Global Payroll, use of General Ledger to maximize auditability and accounting functions and hosting of the integrated solution.  This combined effort (named NP2) will result in an integrated, vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the navy with an IT system that is modern, highly automated, auditable, and more efficient.

Implementation of NP2 will result in several key benefits:

1.  Improved accuracy and auditability of personnel and pay transactions.
2.  Treasury Direct Disbursing eliminating Navy reliance on the sunsetting DJMS system.
3.  Improved permeability of Active and Reserve Components to improve accuracy and eliminate delays in pay processing when a member moves between components.
4.  Increased automation of common personnel and pay transactions
5.  Integration of functionality currently spread across 55 different adhoc and outdated HR Business Systems.

Efforts in FY20 are focused on system development, testing and delivery of core components associated with Military Pay, Personnel Transactions that effect Pay, Auditability, Accounting, and Treasury Direct Disbursement.  Beyond F20, development will continue and will bring continued integration of legacy systems such as those used for detailing and distribution, management of Sailor performance, and talent management and matching. 
Beginning in FY20 system requirements and functionality for NMRS/BBD/AoA will be subsumed under the auspices of NP2 as part of the N1 MPT&E Transformation and system consolidation.  The descriptions  for those systems are provided below.

BILLET BASED DISTRIBUTION (BBD)
BBD is a Sailor 2025 initiative aimed at modernizing distribution and order writing systems.  The effort begins functional work and follow-on development to collapse Navy Reserve Order Writing System (NROWS), Navy Marine Corps Mobilization Processing System (NMCMPS), Enlisted Assignment Information System (EAIS), and Officer Assignment Information System (OAIS) into a single distribution system.  The objective of BBD is to increase personnel readiness, improve fit and provide clear visibility to the impact on mission readiness at the billet level. BBD will facilitate maximizing the contributions of every member of the Navy workforce by delivering competency-based career paths.  As part of the Navy's transformation initiative, BBD will be consolidated into the MPT&E Personnel and Pay System technology component.

NAVY MANPOWER REQUIREMENTS SYSTEM (NMRS)
NMRS will modernize obsolete software and incorporate a wide array of enhancements (expanded capabilities based on sponsor's approved Functional Requirements Document) of new capabilities in support of Manpower Requirement efficiencies.  NMRS is a key tool which Navy manpower managers rely on to set, implement, and execute manpower requirements. Recommendations for improving data bases and the Navy's mobilization capacity rely on NMRS to make strength determinations.  The planned effort also includes technical evaluation and integration of products produced by the Simulation Toolset for Analysis of Mission, Personnel and Systems (STAMPS) program.  As envisioned by the Navy's Transformation initiative, NMRS will eventually be consolidated into the MPT&E Personnel and Pay System technology component of the transformation.

ANALYSIS OF ALTERNATIVE/ECONOMIC ANALYSIS (AOA)
The Navy will conduct multiple AoAs and studies to analyze viable alternatives in order to determine the most efficient and effective solution to address the modernization of elements of the Navy's Manpower, Personnel, Training and Education (MPT&E) IT portfolio.  AOA will assess operational effectiveness, suitability, and costs of non-tactical systems to meet emerging capability requirements.  


LEARNING STACK (FORMERLY LEARNING MANAGEMENT SYSTEM - DISTANCE LEARNING (LMS-DL))
Beginning in FY20, LMS-DL is aligned with the Learning Stack (LS) technology component of the N1 Transformation initiative.  LMS-DL supports ready relevant learning, with a focus to align Navy learning, create a career learning continuum, and leverage evolving technologies to expand learning solutions when and where the Sailor needs them. The collaborative learning environment (CLE) is a key component within the learning IT strategy that leverages Commercial-Off-the-Shelf products to integrate the CLE with intelligent tutors, a multi-purpose reconfigurable training system (MRTS), electronic classrooms (ECR), trainers and labs, interactive multimedia instruction (IMI), instructors, and a virtual environment. 
 
As part of the Transformation holistic IT approach, ready & relevant learning requires the development of a Learning Management System that permits:
(1) Mobile & flexible delivery of modular training to the sailor
(2) Synchronization of work requirements with learning modules to ensure proper training is delivered at the right time

FY20 funding will develop and deploy new technologies for modularized training in fleet concentration areas to support the continuum of learning to include:
(1) Development, modification or replacement of the current LMS platform
(2) Integration of Manpower, Personnel, Training and Education (MPTE) management tools to support end to end business processes (billet information, assignment, distribution, student management, learning management, personnel information, advancement) that will be impacted by changes to learning delivery and career profiles via Progressive NECs (e.g. Legacy systems: TFMMS,NSIPS, Learning Assessment System, Navy Training Management Planning System and future transformation systems: NP2 and ADE.) 

The Learning Management tools and supporting IT infrastructure must also be modified to support management of training into the Delayed Entry Program, the growing use of demonstration videos, social media, student and learning management for MPTE mobility efforts, gaming and simulation technology as it is brought on-line.
LMS-DL will also introduce the Learning Continuum Pilot, a risk reduction effort that develops proof of concept alignment of sailor training requirements with learning content delivery.

SINGLE POINT OF ENTRY (SPOE) (FORMERLY MY NAVY PORTAL (MNP))
MNP is aligned with the single point of entry (SPOE) technology component of the N1  Transformation initiative. MNP is an integrated web portal that consolidates the Navy's Human Resource portals, knowledge, and applications into a single and simplified user experience.  Through the use of a multi-phased development approach, MNP will provide an intuitive self-service single point of entry (SPOE) for Sailors to view and manage their personnel and career information.   MNP provides Active and Reserve Sailors with personalized interactive experiences and allows access to relevant information including learning content, human resource applications, and career business processes.
Beginning in FY20 system requirements and functionality for ARM will be subsumed under the auspices of SPOE as part of the N1 MPT&E Transformation and system consolidation.  The descriptions for the system is provided below.

APPLICANT RELATIONSHIP MANAGEMENT (ARM)
ARM provides automated support of the management of recruiting information. ARM enables all levels of recruiting to have real-time access to timely and accurate information. ARM provides managers with decision-making support by consolidating Navy Recruiting Command (NRC) legacy application systems. The complete ARM Systems Dev/Mod effort will incorporate biometrics and paperless implementation across all lines of business systems to gain additional efficiencies.  Included in the ARM program is the Self Service Accessions Application (SSAA). Phase II of this effort will build the SSAA application into the ARM system. SSAA is a mobile device-based software application. SSAA supports a change in the NRC business processes from a recruiter-driven business model to an applicant self-service business model. This "app" will be used by applicants to collaborate with recruiters anytime & anywhere to more efficiently and effectively navigate the recruiting process.  As envisioned by the Navy's Transformation initiative, ARM will be consolidated into the SPOE Customer Relations Management (CRM) in FY20.

AUTHORITATIVE DATA ENVIRONMENT (ADE)
ADE is part of the Navy's MPT&E IT Transformation initiative aligned directly with the Authoritative Data Environment technology component of the transformation.  ADE is aimed at transitioning the current project based ADE into a full enterprise solution that is based on modern IT service models and cloud hosting technology.  This will advance data analytics and visualization capabilities, and add common platform services in a big data environment that is consistent with private industry.  This acceleration toward a true Navy-wide personnel authoritative data environment is a transformational increase in capability for decision support and improving personnel readiness.  
As part of the Transformation strategy, the Chief of Naval Personnel has directed expansion and improvements of the ADE in making MPT&E data more available to commanders, sailors, business owners and fleet executive leadership.  The ADE provides infrastructure, operations and sustainment of the Navy MPT&E Authoritative Data Warehouse(ADW), enterprise service bus, and web support services. 
The capabilities delivered by this funding include:
     (1) Completed "golden record" expansion increments
          - Data quality
          - Governance
          - Security
          - Data standardization
     (2) Increased capabilities for MPT&E supply chain & business operations
          - Data discovery
          - Advanced visualization tools
          - Predictive analytics
     (3) Enhanced architecture to support unstructured data and "big data" analytics
     (4) Improved support for future identity management & access for mobile device capability


RISK MANAGEMENT INFORMATION (RMI)
The RMI program is a consolidation of DON risk management requirements into a single Program of Record (POR) to provide modern safety reporting and management capabilities for both active and reserve Navy and Marine Corps commands. RMI enables agile responses to business rule changes, automation of routine actions, improved data integrity, and facilitates self-service for organizations and individuals.

RMI is being developed in three increments of capabilities: Streamlined Incident Reporting (SIR), Safety Program Management (SPM), and Analysis & Dissemination (A&D).  A fourth requirement, Portal  integration, will be accomplished as part of the development of the three RMI increments since each will be built on the same Commercial Off The Shelf (COTS) platform.  Each of these capabilities will be acquired as individual Abbreviated Acquisition Programs using an incremental development approach for reengineered business processes, while consolidating five legacy systems Web-Enabled Safety System (WESS), Enterprise Safety Application Management Systems (ESAMS), Portsmouth Occupational Accident and Illness Reporting System (POAIRS), Medical Mishap and Compensation (MMAC), and Injury Tracker (INJTRK). 

3167 JOINT TECHNICAL DATA INTEGRATION (JTDI)

JOINT TECHNICAL DATA INTEGRATION (JTDI)
Joint Technical Data Integration (JTDI) Program - JTDI funding supports the evaluation, testing and integration to develop a JTDI Government Off-The-Shelf (GOTS) solution for installation on Carrier and Amphibious Assault class ships and at other globally deployed Navy/Marine Corp aviation activities.  JTDI is a digital technical data access, delivery and local Organizational & Intermediate level library management toolset.  It improves accuracy and timeliness of technical manual and other technical data delivery and minimizes the Fleet's library management burden. JTDI reduces maintenance work hours with a savings Return on Investment of 2.5:1. JTDI also provides deployed maintenance personnel with 24x7 collaborative reach-back/tele-maintenance capabilities so that Fleet Support Teams/Engineering Technical Services can remotely diagnose problems and assist with repairs, and provides for process efficiencies to support ongoing Aviation Fleet Technical Representative reductions.

MARINE AVIATION LOGISTICS ENTERPRISE INFORMATION TECHNOLOGY (MAL-EIT)
Increased funding to accelerate the deployment of MAL-EIT 3.0 to meet the new deadline of FOC in FY19 as well as begin development of MAL-EIT 3.1.  
Funding supports the evaluation, development, testing and integration of software and hardware solutions across all US Marine Corps Aviation activities to be used in the planning and execution of geographically distributed, expeditionary Aviation Logistics (AVLOG) chains in support of deployed USMC Air Combat Element operations.  The Marine Aviation Logistics Enterprise Information Technology (MAL-EIT) Program is one of four programs contained within the Marine Aviation Logistics Support Program (MALSP) modernization program known as MALSP II.  Legacy MALSP is nearly 25 years old and grossly inadequate in IT capability to meet the informational, planning, and C2 needs of a dynamic, geographically distributed nodal AVLOG system.  MAL-EIT is a Defense Business System Abbreviated Acquisition Program that will develop and deliver the required IT capability necessary to eliminate the IT related gaps existing in the legacy MALSP.

3185 JOINT AIR LOGISTIC INFORMATION SYSTEM (JALIS)

JALIS is an operational scheduling and aircraft management system that facilitates real-time data analysis.  JALIS is a critical element in the management of DoD air logistics assets.  JALIS allows:

     (1) DoD Service Personnel to submit airlift requirements for DoD Personnel and cargo
     (2) Air Logistics Flying Units to communicate their aircraft availability in a real-time graphic display
     (3) Designated Scheduling Organizations to compare airlift requirements with available aircraft
     (4) Designated Scheduling Organizations to create mission assignments

JALIS informs applicable users of mission details and modifications by using a combination of system displays and email updates.  JALIS is geographically distributed and has a user base in excess of 4,000 members.  JALIS facilitates the movement of thousands of DoD Personnel and tons of cargo annually in support of the following:

     (1) Navy Unique Fleet Essential Airlift
     (2) Army's Operational Support Airlift Agency (OSAA)
     (3) United States Transportation Command (USTRANSCOM)
     (4) United States Marine Corps (USMC)

3432 NMMES-TR

The NMMES-TR is an Information Technology (IT) acquisition program that will provide a sustainable enterprise IT solution leveraging Commercial, Off-The-Shelf (COTS) technology and business processes for shore maritime maintenance. Unlike the uniquely custom designed status quo toolset, the NMMES-TR solution will not implement extensive product customization to match the current maintenance business processes; but rather, maintenance business processes will be modified to match the software solution, thereby adopting industry best practices. Accordingly, the solution will be more flexible to the BPR process, and more agile to capitalize on efficiency improvement opportunities and innovations. This will facilitate alignment with the Optimized Fleet Response Plan (OFRP) by assisting the maintenance activities with accomplishing assigned tasks as planned in order that submarines, aircraft carriers, and surface ships can properly train and deploy on schedule. NMMES-TR will also provide a modern solution that will be more effective and efficient in combating cybersecurity threats, and capable of continuous monitoring.

The NMMES-TR initiative has been a pre-acquisition Defense Business System (DBS) effort for the past three years funded through Line Item 0605013N, Project Number 2904. In April 2017, the Department approved the NMMES-TR initiative to commence as an acquisition program, resulting in the establishment of a new Project Number 3432 beginning in FY19.


9406 MAINTENANCE DATA WAREHOUSE

FY2020 funding request for RDTEN Project 9406 was reduced by $0.398 million due to availability of prior year funds.

Maintenance Data Warehouse funds the Naval Aviation Enterprise (NAE) Sustainment Vision (SV) 2020 digital transformation which is a critical component of improving readiness. It will be executed in a fully agile manner providing continuous fleet readiness improvements across the FYDP. The initial SV 2020 configuration will be supported with an agile Minimal Viable Product (MVP) as the foundation for continuous capability introduction. The Aviation Logistics Environment (ALE) will provide the seamless environment to support the integration of the other capabilities developed in Maintenance Data Warehouse. 


Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE) program is the next generation data warehouse containing over 30 years of aircraft maintenance, flight, components, and usage data. Through the use of web-based, commercial off the shelf software for data load, analysis, query, and reporting tools, the user has the capabilities to effectively obtain readiness data in a near real-time environment, as well as providing historical data for long range planning, trend and records analysis, records reconstruction, and compliance with technical directives. DECKPLATE supports the mission of the warfighter who requires a single source of near real-time aviation data in which to base critical readiness decisions. DECKPLATE collects data from authoritative sources, such as the fleet maintenance systems, into a data warehouse. Because the warfighter only needs to access one database, the time consuming task of collecting various pieces of data from various sources will be reduced and ultimately eliminated. This also accomplishes a reduction in legacy systems mandated by Office of the Chief of Naval Operations. DECKPLATE manages total inventory for two major categories of assets, Aircraft (General Equipment) and Engine/Propulsion Systems/Modules (EPSMs) (Operating Materials & Supply). DECKPLATE is comprised of the transactional Aircraft Inventory and Readiness Reporting (DECK-AIRRS) and the Engine Transaction Reporting (DECK-ETR) subsystems which provide the complete lifecycle for aircraft and Engine/ Propulsion System/Modules (EPSMs). DECKPLATE has been identified as a level 1 financial feeder system due to the value of the aircraft and EPSM's managed in the system, and continues to respond to audit compliance and Cyber Security mandates. DECKPLATE is a core feeder system to numerous NAVAIR efforts.

Condition Based Maintenance Plus (CBM+) solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven, decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ initiative increases readiness through streamlined maintenance processes which provide the sustainment base with timely, actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage. 

The Aviation Logistics Environment (ALE) program is the Naval Aviation Information Technology (IT) solution to deliver full lifecycle weapon system logistics and maintenance capabilities to the functional Naval Aviation Support Process (NASP).  ALE will provide a seamless digital environment that will improve readiness and provide for reduced system development, testing, deployment, and sustainment costs, as well as reduced cyber risk due to lower number of IT systems and ability to address capability gaps via an integrated technology schedule.   It will deliver these capabilities via a net centric, shared data environment that supports shore based, afloat, and expeditionary operations.  The ALE integrates IT services plane-side and interfaces with infrastructure systems where necessary. ALE is a global logistics enterprise solution and a part of the total enterprise solution architecture. ALE is designed to structure IT services with the ability to connect with other parts of the enterprise solution set, thus enabling an interoperable end-to-end business process. ALE consolidates Naval Aviation data into an integrated data environment for high level analysis. ALE will integrate, organize, and develop an underlying infrastructure and analytical capacity across the NASP in order to generate a holistic timely picture of readiness and condition for all T/M/S. ALE will be providing modern Product Lifecycle Management (PLM), Decision Support (Predictive Analytics), Planeside Interfacing, and the Enterprise Infrastructure to support the NAE. The ALE program is a "system of systems" that will provide a common, integrated data environment that will enable NAE Vision 2020 data transparency across the Naval Aviation Enterprise; end-to-end process view to enable both consuming and providing on-demand information to stakeholders; a capability to view "digital twins" of all T/M/S for both allowable and as- configured states; a consolidation of aging, near-end-of-life systems and applications to modern technology and cost efficient support infrastructures; consistent and accurate weapons systems technical and Computer Aided Design (CAD) engineering documentation to support additive manufacturing capabilities; standardized metrics, algorithms, and business analysis tools; an architecture that enables migration to the cloud; and alignment to Information Assurance (IA) and Cybersecurity standards, and Risk Management Framework (RMF) compliance.  

Vector (formally Integrated Logistics Management System (ILSMS)) supports the development of a common logistics analytical application which uses a disciplined approach to Business Intelligence (BI) architecture by combining products, data, technology and methods aimed at key Naval Aviation Enterprise (NAE) business processes. Vector provides a single view of the data to focus on aircraft readiness, maintenance, supply, cost, and man-hours. Vector provides naval aviation with a common view of approved key performance metrics and the capability to perform multi-system analysis of Ready for Tasking (RFT)/Ready Basic Aircraft (RBA) Gap drivers, 'Top-Down' aircraft systems analysis down to the component level. Vector identifies system performance trends early to mitigate future readiness and cost impacts to the fleet. 

-	Dynamic Scheduling optimizes aircraft (BuNo specific), engine and component maintenance through task sequencing based on reliability and failure data, and asset utilization vice calendar directed maintenance. Dynamic Scheduling will have insight to demand across the NAE and can affect maintenance across all levels of maintenance. Dynamic Scheduling IT system capability will interface with authoritative source systems providing and consuming operational demand, man power, training, supply and others. Near term Dynamic Scheduling capability is planned for NALCOMIS OOMA and future state DS capability is planned for NAMS implementation. Both material and non-material changes implemented along with the DS IT system will provide capability that overcomes the challenges faced by the as-is state to include: Advanced scheduling capabilities interfaced with current future MRO system to enable system assisted scheduling, optimization and opportunistic maintenance.
-	Insight and the ability to collaborate and affect schedules across all levels of maintenance and MRO systems.
-	Capture and analysis of RCM mitigations strategies with the ability to quickly implement changes to maintenance tasks and periodicities.
-	The ability to package Technical Manuals for serial number specific, scheduled event tasks at the point of maintenance.
-	The ability to provide additional point of maintenance technical data and support to enable the maintainer of the future.

Optimized Scheduled Maintenance and Dynamic Scheduling IT system capabilities will contribute to the reduction of MMHs and increase in operational availability objectives by positively affecting the efficiency of maintenance at the O, I & D-Levels of maintenance across the NAE. Future state OSM IT system capability may be provided by the Aviation Logistics Environment (ALE)/Product Lifecycle Management (PLM) solutions. Dynamic Scheduling IT capability is schedule to be developed as an interface to NALCOMIS OOMA in FY 19 timeframe.  Future state version of Dynamic Scheduling IT capability will interoperate with Naval Aviation Maintenance System (NAMS) and other future state system such as Naval Data Repository (NDR), ALE/PLM, and Navy Depot Management System (NDMS).		425.786		120.387		242.110		384.162				384.162		416.246		283.523		169.069		173.067

		154		Project		0605013N		2901		AAUSN IT		05		DON/AA IT Modernization (formerly AA USN IT)

SYSTEM MODERNIZATION & ANALYTICAL TOOLS: The Secretariat Automated Resources Management Information System (SARMIS) is a financial tool used by the Secretariat to formulate, execute, and report changes to organizational resources. DON/AA employs this system to support financial and resource decisions for all Secretariat activities. SARMIS produces budget materials and analysis, as well as generating allocation data. In addition, SARMIS contains organizational manpower data that assists our leaders in making necessary personnel decisions for the Secretariat. The SARMIS application is currently operating on a severely outdated and underperforming platform. This results in additional administrative overhead, error corrections, and development fixes to maintain current operations. This RDTEN funding is used to upgrade this critical software capability to a new platform, comply with mandatory DOD cyber security requirements, and develop new reporting and integration capabilities.

ASN(M&RA) IT System Modernization for BCNR:
The CAPS-II, CRSC, and BCNR programs are used by the Navy Clemency and Parole Board (NCPB), the Combat Related Special Compensation Board (CRSC), and the Board of Corrections of Naval Records (BCNR) to process and adjudicate approximately 17,200 cases per year. The current system defects have resulted in additional man-hours and reduced reporting functionality. This has created a longer manual process and hinders adequate statistical data from being retrieved. As a result, congressional inquiries take longer to satisfy and accuracy cannot be guaranteed. RDTEN funding will be used to redevelop systems for the CAPS-II, CRSC, and BCNR in order to meet reporting requirements, enhance system capabilities, and gain compliance with current IT standards.
DON TRACKER  

Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER - formerly known as Enterprise Records and Task Management (ERTM)) is a single, auditable, compliant Records and Task Management process, implemented uniformly across all DON Divisions and Commands, and administered by DON/AA, to enable efficient and effective execution of Records Management (RM) and Task Management (TM) policy in compliance with statute.
  

ELECTRONIC PROCUREMENT SYSTEM (ePS)

The increase from FY19 to FY20 supports completion of the Limited Deployment (LD) phase of the ePS program in addition to software hosting, gap closure and Release 1 deployment activities.  Efforts associated with completion of LD include software configuration, software installation, and test and evaluation.  Efforts associated with gap closure and Release 1 include software configuration, software installation, and data migration.

The electronic Procurement System (ePS) is the Department of the Navy's (DON) End-to-End (E2E) Contract Writing System (CWS).  It will provide the Navy and Marine Corps contracting community with a full contract writing management capability and facilitate integration with federally mandated systems, DON financial systems, and industry.  The ePS will utilize Department of Defense (DoD) standards and support auditability.  The ePS will address existing CWS challenges including outdated architecture, limited capabilities, scalability concerns, and existing legacy systems.

Full deployment of the ePS ensures compliance of the DON's contracting abilities with the following legislative mandates: the writing and management of all contracts must now occur in congressionally approved computer systems (Section 862 of the National Defense Authorization Act (NDAA) of 2013); the central management and oversight of all DoD business (10 U.S. Code (U.S.C.)  Section 2222); and all contracting actions must be fully auditable and traceable (Section 1003 of the NDAA 2010 & Office of the Secretary of Defense (OSD) Financial Improvement and Audit Readiness (FIAR) Guidance).   

The ePS will use DoD data exchange capabilities (e.g.; Procurement Data Standard (PDS) and Purchase Request Data Standard (PRDS)) in order to achieve standardized data interoperability with external systems.  The Navy Enterprise Service Bus (NESB) serves as the hub to relay procurement data to various finance and other systems of record, such as Navy Enterprise Resource Planning (Navy ERP), Standard Accounting & Reporting System (STARS) and Standard Accounting Budgeting & Reporting System (SABRS). 

The result of successful ePS implementation will be a contracting workforce that issues accurate and timely contracts in a standard format that comply with all DoD/Federal laws, regulations, and policies.


NMCI ENTERPRISE SERVICE TOOLS(NEST)

The decrease of $2.286M from FY19 to FY20 is due to fewer developmental efforts. In FY20 the RDTEN funding will be used to address minor requirements after the NGEN-R award; and any changes in DOD/DON procurement policies and mandates.

The NMCI Enterprise Service Tools (NEST) is the NMCI IT service management system that supports the Navy IT service lifecycle business workflow. NEST includes, the NMCI Enterprise Tool (NET) and the Requirements to Award Process Tool (RAPT), which enables and manages the business workflow. NET is a custom NET application that has been built and maintained by the DON to support ordering of IT services. RAPT manages the requirements approval process and stores supporting documentation for previously un-priced line items. RAPT provides NET with relevant identification information for the new orderable solution, which supports the creation of orderable services.  NEST serves as the single point of entry for lifecycle management of IT services on the NMCI network.		61.225		14.017		24.491		53.248				53.248		47.146		34.133		1.716		1.735

		154		A/PP		0605013N		2901		Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER)		05						0.448		0.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2901		Electronic Procurement System (ePS)		05						7.879		18.753		50.554		0.000		50.554								

		154		A/PP		0605013N		2901		Modernization - Secretariat		05						0.676		0.400		0.350		0.000		0.350								

		154		A/PP		0605013N		2901		NMCI Enterprise Service Tools (NEST)		05						5.014		4.280		1.994		0.000		1.994								

		154		A/PP		0605013N		2901		SECNAV Projects (BCNR, CORD, Other) IT System Moderization		05						0.000		1.058		0.350		0.000		0.350								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		2903		NAVAIR IT		05		Configuration Management System (CMS) - This program was originally identified as Joint Configuration Management Information System (JCMIS) to reflect the main software tool used for component tracking and Aircraft Configuration Management. However, as the available data sources from the fleet have expanded, the new name of CMS was chosen to better acknowledge the variety of information sources which are received, integrated, and compiled to give the most accurate component record data and aircraft configuration. CMS serves as the Program of Record (POR) to manage and control Navy and Marine Corps aviation component data reconstruction efforts.  CMS compiles record data via fleet documentation of component updates and captures this information via a centrally managed database within the current software tool, Joint Configuration Management Information System (JCMIS).  CMS efficiently manages product structure data, including complex interrelationships between assemblies and subassemblies, technical documentation and the parts that comprise the item. Accurate, complete and accessible configuration data is critical to the successful operations of DoD weapon systems or tracked assets.  Mission readiness and operational capabilities are enhanced by CMS, as consistent integrated configuration data is readily available to operators, maintainers and logistics personnel. CMS provides users with a common database infrastructure to ensure compatibility, quality, and consistency of Configuration Management (CM) processes and provides configuration managers and analysts the validated CM information necessary for accurate maintenance, spare procurements, reliability and safety analysis, and mission readiness. Funding is budgeted to support the services of re-hosting and testing of Commercial off-the-shelf (COTS) upgrades to ensure objective performance of CMS is achieved. 

Navy Cybersecurity - Cyber Warfare consists of many different aspects to include sabotage of our weapon systems, networks as well as enablement of missions. Nation and non-nation state actors are acquiring and employing more advanced cyber-attacks in order to exploit our networks and aviation systems challenging our technological edge.  The threats and capabilities are real and range from exploiting capabilities, overloading weapons systems and logistics supply chains, to jamming signals or taking control of weapons systems.  We must defend against adversarial cyber attacks while contributing to the exploitation of cyber warfare capabilities.

To meet these challenges and address the Chief of Naval Operations priorities and tasking, these R&D efforts are specifically focused on Naval Air Systems Command weapon or control systems and programs to ensure warfighting effectiveness as part of integrated / multi-platform kill chains.  These research and development efforts will strengthen our cyber posture by developing research, development, test and evaluation capabilities and solutions to deter, detect, and mitigate cyber threats and safeguard classified naval aviation systems and platforms from "cradle to grave." These solutions will be integrated into the acquisition of weapons systems to enhance security, increase lethality, and improve resiliency in the expected operational environments.  Our weapon or control systems are unique in the aforementioned environments and mission, but also in the presence of numerous non-traditional access points and trusted cyber relationships required for operational environments.

Digital Thread (DT)- Capability provides digital process integration with complete, secure and authoritative data. DT integrates the product life cycle, and includes all the processes that are needed to design, develop, test, produce, and support a product. Connecting these processes using standardized digital tools and data accelerates the product development cycle and lowers costs for support and new capability integration. The Digital Thread capability includes development and demonstration of cyber security architectures for sustainment information systems, and development of a digital manufacturing data architecture and repository.		14.846		10.643		19.144		19.311				19.311		8.094		5.839		2.267		2.312

		154		A/PP		0605013N		2903		CMIS Annual Software Release		05						0.624		0.674		0.639		0.000		0.639								

		154		A/PP		0605013N		2903		Digital Thread		05						0.000		13.098		14.033		0.000		14.033								

		154		A/PP		0605013N		2903		Navy Cybersecurity		05						10.019		5.372		4.639		0.000		4.639								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		2904		NAVSEA IT		05		The Navy Maritime Maintenance Enterprise Solution (NMMES) is the Information Technology (IT) toolset currently utilized to execute ship and submarine maintenance in the Naval Shipyards (NSY), Regional Maintenance Centers (RMC), Ship Repair Facility (SRF), Intermediate Maintenance Facilities (IMF), and commercial industrial sites worldwide.  These maintenance activities support Fleet operations 24 hours per day, 7 days per week.  The NMMES IT solution is used by over 40,000 civilians and military who conduct over $6.5B of ships maintenance and modernization on an annual basis.  The NMMES program includes sustainment as well as multiple modernization efforts to insure the continued effectiveness of the Fleet maintenance IT toolset. These efforts consist of adding mandatory enhancements, such as Financial Improvement and Audit Readiness (FIAR) changes and aligning with the Standard Accounting Budget Reporting System (SABRS) system.  The NMMES program provides for software changes, retiring and/or replacing of costly legacy systems, transition planning, and systems engineering for integration with existing and future solutions. These efforts align with direction to insure that proposed interim solutions support and facilitate the transition to the planned maintenance solution end state. This program will provide modernization, migration, testing, and consolidation of obsolete legacy systems to the next generation of centrally hosted tools supporting Fleet Maintenance systems for the Navy.

The NMMES-TR program and budget was moved to new PU 3432 within PE 0605013N starting in FY 2019 as a result of designation as a Business System Category 1 acquisition program.

Funding for NMMES PU 2904 addresses critical deficiencies and minimizes the inherent risks that a catastrophic systems failure would be to fleet readiness.  The increase in funds is required to support the modernizations of products that are on outdated software and to enhance the existing applications to make them cloud capable.  It also provides for software enhancements required to make applications Financial Improvement and Audit Readiness (FIAR) compliant and to enable system modifications of financial feeder applications to interface with a FIAR compliant system of record.  The requirement to handle 3-D integrated product models being delivered with CVN-78, Virginia Class and Columbia Class are also driving the increase.  NAVSEA plans to execute these funds primarily through a current sustainment contract and several separate contracts through existing delivery orders to gain the specialized resources and material necessary to sustain these vital systems until spiral deployment of the NMMES Technical Refresh (TR) solution.  The Workforce Management and Financial Management systems were removed from the NMMES TR scope by the Analysis of Alternative (AoA) Preferred Alternative, and will continue operation and sustainment as part of the NMMES portfolio.  There is an overlapping period of time where both solutions are operating and requiring sustainment, hence the increase in the requested amounts for current systems and subsequent replacement system(s).  The NMMES-TR program and budget was moved to new PU 3432 starting in FY 2019 as a result of designation as a Business System Category 1 acquisition program.		181.244		49.600		35.382		15.696				15.696		24.813		14.701		16.134		16.457

		154		A/PP		0605013N		2904		Enterprise Data Analytics		05						0.000		2.714		1.113		0.000		1.113								

		154		A/PP		0605013N		2904		Financial Technical Upgrade		05						4.910		3.590		2.320		0.000		2.320								

		154		A/PP		0605013N		2904		Local Application Rationalization		05						2.162		0.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2904		MSE Waterfront Process Improvement		05						0.000		1.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2904		Material Management Upgrade		05						5.250		4.750		2.773		0.000		2.773								

		154		A/PP		0605013N		2904		Mobility Solutions		05						0.000		0.864		0.000		0.000		0.000								

		154		A/PP		0605013N		2904		NMMES -- Maritime Systems Environment (MSE) -- Database Optimization		05						2.432		3.205		1.980		0.000		1.980								

		154		A/PP		0605013N		2904		NMMES Technical Refresh (NMMES-TR)		05						16.970		0.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2904		Planned Maintenance System (PMS) Upgrade		05						3.128		1.495		1.195		0.000		1.195								

		154		A/PP		0605013N		2904		Product Data Management Integration		05						0.000		7.167		2.470		0.000		2.470								

		154		A/PP		0605013N		2904		Project Sequencing & Scheduling (PSS) Upgrade		05						2.500		1.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2904		SUPDESK - Timekeeping For All		05						2.700		0.000		1.100		0.000		1.100								

		154		A/PP		0605013N		2904		Strategic Planning &Forecasting (SPF) Upgrade		05						2.232		1.755		2.745		0.000		2.745								

		154		A/PP		0605013N		2904		electronic Technical Work Document (eTWD)		05						7.316		7.842		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		2905		BUPERS IT		05		Research and Development Funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N PU 2905 starting in FY19. 
 
This effort is the linchpin of the Navy's MPT&E (Manpower, Personnel, Training & Education) Business IT Transformation strategy which stems from the decision to invest in programs that directly align with the Sailor 2025 vision.  The current 70-year-old business processes and 40-year-old obsolete IT systems will not sustain Fleet anticipated growth and is not cost efficient nor effective.  The Transformation strategy involves revolutionary change by rapid implementation of MPT&E Business IT products using the Industry Best Practices Model (e.g., early investment for largest ROI, rapid prototyping, and vanilla COTS products usage.) Four projects are the cornerstones of the N1 Transformation strategy.  The Navy Standard Integrated Personnel System (NSIPS) will become Navy Personnel and Pay (NP2) and includes personnel and pay modernization, a Customer Relations Management (CRM) solution, and the collapse of Legacy Manpower System functionality.  Second, a Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP); Mobile Applications and Services; and Identity and Access Management (IdAM).  Third, MPT&E Core Learning Stack improves the accessibility, sophistication, and collaborative nature of educational outreach.  Finally, the Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of truth for Sailors and Navy decision makers.  Additionally, ADE will enable modern data analytics and business intelligence capabilities, taking advantage of current state of practice cloud services, to be leveraged in addressing the Navy's current challenges.

NAVY PERSONNEL AND PAY (NP2) 
A 2015 analysis of alternatives for integration of personnel and pay capabilities recommended the use of Oracle PeopleSoft 9.2 with Global Payroll for achieving the Navy's Personnel and Pay IT needs.  Follow-on analysis conducted as part of the MPT&E transformation efforts in 2016 and 2017 indicated that the most cost effective approach to achieving the Transformation goals of modernizing HR Business System IT consistent with industry best practices was de-customization of the Navy Standard Integrated Personnel System (NSIPS) which uses Oracle PeopleSoft as its core technology, integration with Global Payroll, use of General Ledger to maximize auditability and accounting functions and hosting of the integrated solution.  Navy Personnel and Pay (NP2) will sustain and develop the core system of systems architecture; executing pilot programs and iterative development of capabilities for Navy's MPT&E Transformation.    
The NP2 increase in FY20 supports the de-customization of NSIPS and integration of Direct to Treasury Pay Capability via Pay Modernization (Pay Mod).  This combined effort (named NP2) will result in a vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the Navy with an IT system that is modern, highly automated, auditable, and more efficient.    
1.  Complete end-to-end Application Functional Testing (AFT) for the NP2 Rapid Prototype Pilot (RPP).
2.  Complete Compile to Combat engagement & experimentation activities for NP2 RPP.
3.  Complete first capability drop for NP2 RPP (Street to Fleet functionality).
4.  Begin Rapid Fielding Pilot (RFP) #1, the scope of which will include building out pay & personnel capability; interfaces and data exchanges needed for fielding; and operational testing and parallel operations, as well as training activities.  
5.  Complete Transition Plan for movement of NP2 to the commercial cloud environment.
6.  Complete transition of NP2 from Government Cloud to the commercial cloud environment.
7.  Conduct Defense Joint Military System (DJMS) data cleansing in support of transition of Pay functionality to NP2.
8.  Conduct deployment planning for NP2 RFP.
9.  Conduct design and development sprints for NP2 RFP #1.
10.  Conduct SRR/SFR, PDR, CDR, and iterative AFT/ASIT for NP2 RFP #1.
11.  Begin planning activities for NP2 RFP #2, the scope of which will include Position Management, Task Analysis, and Manpower Requirements analysis.
12. Realignment of NMRS and BBD functionality/requirements to NP2 RPP.

Implementation of NP2 will result in several key benefits:
1.  Improved accuracy and auditability of personnel and pay transactions.
2.  Treasury Direct Disbursing eliminating Navy reliance on the sunsetting DJMS system.
3.  Improved permeability of Active and Reserve Components to improve accuracy and eliminate delays in pay processing when a member moves between components.
4.  Increased automation of common personnel and pay transactions
5.  Integration of functionality currently spread across 55 different adhoc and outdated HR Business Systems.

Efforts in FY20 are focused on RPP that will support the remainder of Developmental Testing (including vendor support), Training and Development efforts, and Operational/Parallel Testing with select populations in the fleet.  Simultaneously, the RFP Pilot will be occurring for the full FY20 in an Agile methodology covering requirements gathering, development, testing, and support for deployment by Jan 2021.  Beginning in FY20 system requirements and functionality for NMRS/BBD/AoA/CRM/ARM will be subsumed under the auspices of NP2 as part of the N1 MPT&E Transformation Effort and system consolidation.  The descriptions for those systems are provided below.

BILLET BASED DISTRIBUTION (BBD)
BBD is a Sailor 2025 initiative aimed at modernizing distribution and order writing systems.  The effort begins functional work and follow-on development to collapse Navy Reserve Order Writing System (NROWS), Navy Marine Corps Mobilization Processing System (NMCMPS), Enlisted Assignment Information System (EAIS), and Officer Assignment Information System (OAIS) into a single distribution system.  The objective of BBD is to increase personnel readiness, improve fit and provide clear visibility to the impact on mission readiness at the billet level. BBD will facilitate maximizing the contributions of every member of the Navy workforce by delivering competency-based career paths.  As part of the Navy's transformation initiative, BBD will be consolidated into the MPT&E Navy Personnel and Pay (NP2) System technology component of the transformation effort.

NAVY MANPOWER REQUIREMENTS SYSTEM (NMRS)
NMRS will modernize obsolete software and incorporate a wide array of enhancements (expanded capabilities based on sponsor's approved Functional Requirements Document) of new capabilities in support of Manpower Requirement efficiencies. 
NMRS is a key tool which Navy manpower managers rely on to set, implement, and execute manpower requirements. Recommendations for improving data bases and the Navy's mobilization capacity rely on NMRS to make strength determinations.  The planned effort also includes technical evaluation and integration of products produced by the Simulation Toolset for Analysis of Mission, Personnel and Systems (STAMPS) program.  As envisioned by the Navy's Transformation initiative, NMRS will eventually be consolidated into the MPT&E Navy Personnel and Pay (NP2) System technology component of the transformation effort.

ANALYSIS OF ALTERNATIVE/ECONOMIC ANALYSIS (AOA)
The Navy will conduct multiple AoAs and studies to analyze viable alternatives in order to determine the most efficient and effective solution to address the modernization of elements of the Navy's Manpower, Personnel, Training and Education (MPT&E) IT portfolio.  AOA will assess operational effectiveness, suitability, and costs of non-tactical systems to meet emerging capability requirements.  

LEARNING STACK (FORMERLY LEARNING MANAGEMENT SYSTEM - DISTANCE LEARNING (LMS-DL))
Beginning in FY20, LMS-DL is aligned with the Learning Stack (LS) technology component of the N1 Transformation initiative.  LMS-DL supports ready relevant learning, with a focus to align Navy learning, create a career learning continuum, and leverage evolving technologies to expand learning solutions when and where the Sailor needs them.  This will modernize content that meets Fleet-validated learning needs, to improve Sailor performance and enhance mission readiness.  The collaborative learning environment (CLE) is a key component within the learning IT strategy that leverages Commercial-Off-the-Shelf products to integrate the CLE with intelligent tutors, a multi-purpose reconfigurable training system (MRTS), electronic classrooms (ECR), trainers and labs, interactive multimedia instruction (IMI), instructors, and a virtual environment. 
 As part of the Transformation holistic IT approach, ready & relevant learning requires the development of a Learning Management System that permits:
(1) Mobile & flexible delivery of modular training to the sailor
(2) Synchronization of work requirements with learning modules to ensure proper training is delivered at the right time
FY20 funding will develop and deploy new technologies for modularized training in fleet concentration areas to support the continuum of learning to include:
(1) Development, modification or replacement of the current LMS platform
(2) Integration of Manpower, Personnel, Training and Education (MPT&E) management tools to support end to end business processes (billet information, assignment, distribution, student management, learning management, personnel information, advancement) that will be impacted by changes to learning delivery and career profiles via Progressive NECs (e.g. Legacy systems: TFMMS,NSIPS, Learning Assessment System, Navy Training Management Planning System and future transformation systems: NP2 and ADE.) 
The Learning Management tools and supporting IT infrastructure must also be modified to support management of training into the Delayed Entry Program, the growing use of demonstration videos, social media, student and learning management for MPT&E mobility efforts, gaming and simulation technology as it is brought on-line.
LMS-DL will also introduce the Learning Continuum Pilot, a risk reduction effort that develops proof of concept alignment of sailor training requirements with learning content delivery.

SINGLE POINT OF ENTRY (SPOE) (FORMERLY MY NAVY PORTAL (MNP))
SPOE is an integrated web portal that consolidates the Navy's Human Resource portals, knowledge, and applications into a single and simplified user experience.  Through the use of a multi-phased development approach, SPOE will provide an intuitive self-service capability for Sailors to view and manage their personnel and career information.   SPOE provides Active and Reserve Sailors with personalized interactive experiences and allows access to relevant information including learning content, human resource applications, and career business processes.
FY20 will support the following new efforts:  
1.	New challenges within technical development including transactional mobile applications
2.	Development and production of commercial cloud based Identity and Access Management (IdAM) services
3.	More robust level-of-effort requirement for cybersecurity
4.	System and services integration - integration with My Navy Career Center, CRM solution, IdAM, Mobile Apps, and legacy systems

APPLICANT RELATIONSHIP MANAGEMENT (ARM)
ARM provides automated support of the management of recruiting information. ARM enables all levels of recruiting to have real-time access to timely and accurate information. ARM provides managers with decision-making support by consolidating Navy Recruiting Command (NRC) legacy application systems. The complete ARM Systems Dev/Mod effort will incorporate biometrics and paperless implementation across all lines of business systems to gain additional efficiencies.  Included in the ARM program is the Self Service Accessions Application (SSAA). Phase II of this effort will build the SSAA application into the ARM system. SSAA is a mobile device-based software application. SSAA supports a change in the NRC business processes from a recruiter-driven business model to an applicant self-service business model. This "app" will be used by applicants to collaborate with recruiters anytime & anywhere to more efficiently and effectively navigate the recruiting process.  As envisioned by the Navy's Transformation initiative, ARM will be consolidated into the NP2 Customer Relations Management (CRM) in FY20.

AUTHORITATIVE DATA ENVIRONMENT (ADE)
ADE is part of the Navy's MPT&E IT Transformation initiative aligned directly with the Authoritative Data Environment technology component of the transformation effort.  ADE is aimed at transitioning the current project based ADE into a full enterprise solution that is based on modern IT service models and cloud hosting technology.  This will advance data analytics and visualization capabilities, and add common platform services in a big data environment that is consistent with private industry.  This acceleration toward a true Navy-wide personnel authoritative data environment is a transformational increase in capability for decision support and improving personnel readiness.  
As part of the Transformation strategy, the Chief of Naval Personnel has directed expansion and improvements of the ADE in making MPT&E data more available to commanders, sailors, business owners and fleet executive leadership.  The ADE provides infrastructure, operations and sustainment of the Navy MPT&E Authoritative Data Warehouse(ADW), enterprise service bus, and web support services. 
The capabilities delivered by this funding include:
     (1) Completed "golden record" expansion increments
          - Data quality
          - Governance
          - Security
          - Data standardization
     (2) Increased capabilities for MPT&E supply chain & business operations
          - Data discovery
          - Advanced visualization tools
          - Predictive analytics
     (3) Enhanced architecture to support unstructured data and "big data" analytics
     (4) Improved support for future identity management & access for mobile device capability

RISK MANAGEMENT INFORMATION (RMI)
The RMI program is a consolidation of DON risk management requirements into a single Program of Record (POR) to provide modern safety reporting and management capabilities for both active and reserve Navy and Marine Corps commands. RMI enables agile responses to business rule changes, automation of routine actions, improved data integrity, and facilitates self-service for organizations and individuals.
RMI is being developed in three increments of capabilities: Streamlined Incident Reporting (SIR), Safety Program Management (SPM), and Analysis & Dissemination (A&D).  A fourth requirement, Portal  integration, will be accomplished as part of the development of the three RMI increments since each will be built on the same Commercial Off The Shelf (COTS) platform.  Each of these capabilities will be acquired as individual Abbreviated Acquisition Programs using an incremental development approach for reengineered business processes, while consolidating five legacy systems Web-Enabled Safety System (WESS), Enterprise Safety Application Management Systems (ESAMS), Portsmouth Occupational Accident and Illness Reporting System (POAIRS), Medical Mishap and Compensation (MMAC), and Injury Tracker (INJTRK).		82.761		24.995		89.306		167.765				167.765		167.918		83.365		64.424		65.712

		154		A/PP		0605013N		2905		Analysis of Alternative Economic Analysis (AOA EA) (Moving to NP2)		05						0.000		0.500		0.000		0.000		0.000								

		154		A/PP		0605013N		2905		Applicant Relationship Management (ARM) (Moving to NP2)		05						0.537		0.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2905		Authoritative Data Environment (ADE)		05						0.000		10.000		5.200		0.000		5.200								

		154		A/PP		0605013N		2905		Billet Based Distribution (BBD) (Moving to NP2)		05						0.400		0.000		0.000		0.000		0.000								

		154		A/PP		0605013N		2905		Learning Stack (LS) (formerly Learning Management System - Distance Learning)		05						0.000		6.469		4.851		0.000		4.851								

		154		A/PP		0605013N		2905		Navy Personnel and Pay (NP2) (Formerly NSIPS)		05						9.937		60.092		111.237		0.000		111.237								

		154		A/PP		0605013N		2905		Risk Management Information (RMI)		05						1.058		1.100		7.000		0.000		7.000								

		154		A/PP		0605013N		2905		Single Point of Entry (SPOE) (formerly My Navy Portal)		05						13.063		11.145		39.477		0.000		39.477								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		3167		Joint Technical Data Integration (JTDI)		05		Joint Technical Data Integration (JTDI) Program - JTDI funding supports the evaluation, testing and integration to develop a JTDI Government Off-The-Shelf (GOTS) solution for installation on Carrier and Amphibious Assault class ships and at other globally deployed Navy/Marine Corp aviation activities.  JTDI is a digital technical data access, delivery and local Organizational & Intermediate level library management toolset.  It improves accuracy and timeliness of technical manual and other technical data delivery and minimizes the Fleet's library management burden. JTDI reduces maintenance work hours with a savings Return on Investment of 2.5:1. JTDI also provides deployed maintenance personnel with 24x7 collaborative reach-back/tele-maintenance capabilities so that Fleet Support Teams/Engineering Technical Services can remotely diagnose problems and assist with repairs, and provides for process efficiencies to support ongoing Aviation Fleet Technical Representative reductions.

Marine Aviation Logistics Enterprise Information Technology (MAL-EIT) - MAL-EIT funding supports the evaluation, development, testing and integration of software and hardware solutions across all US Marine Corps Aviation activities to be used in the planning and execution of geographically distributed, expeditionary Aviation Logistics (AVLOG) chains in support of deployed USMC Air Combat Element operations.  The MAL-EIT Program is one of four programs contained within the Marine Aviation Logistics Support Program (MALSP) modernization program known as MALSP II.  Legacy MALSP is nearly 25 years old and grossly inadequate in IT capability to meet the informational, planning, and C2 needs of a dynamic, geographically distributed nodal AVLOG system. MAL-EIT is a Defense Business System Abbreviated Acquisition Program that will develop and deliver the required IT capability necessary to eliminate the IT related gaps existing in the legacy MALSP.  MAL-EIT is a family of IT solutions to be developed and delivered in three increments.  These increments are depicted below:

Expeditionary Pack Up Kit (EPUK): Provides Expeditionary Supply Operations to include business administration, inventory, and customer service operations.

Next Generation Buffer Management System: Provides buffer management in a time domain, and buffer sizing analysis.

Logistics Planning Tool and Optimizer Tool: Provides capability to develop tailored Remote Expeditionary Support Packages, consumption forecasts, and Nodal Logistics Lay down designs.		35.093		2.462		3.883		5.545				5.545		8.178		6.233		7.211		7.989

		154		A/PP		0605013N		3167		Joint Technical Data Integration (JTDI)		05						0.924		1.413		4.945		0.000		4.945								

		154		A/PP		0605013N		3167		Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)		05						1.538		2.470		0.600		0.000		0.600								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		3185		Joint Airlift Information System (JALIS)		05		JALIS is an operational scheduling and aircraft management system that facilitates real-time data analysis.  JALIS is a critical element in the management of DoD air logistics assets.  JALIS allows:

     (1) DoD Service Personnel to submit airlift requirements for DoD Personnel and cargo
     (2) Air Logistics Flying Units to communicate their aircraft availability in a real-time graphic display
     (3) Designated Scheduling Organizations to compare airlift requirements with available aircraft
     (4) Designated Scheduling Organizations to create mission assignments

JALIS informs applicable users of mission details and modifications by using a combination of system displays and email updates.  JALIS is geographically distributed and has a user base in excess of 4,000 members.  JALIS facilitates the movement of thousands of DoD Personnel and tons of cargo annually in support of the following:

     (1) Navy Unique Fleet Essential Airlift
     (2) Army's Operational Support Airlift Agency (OSAA)
     (3) United States Transportation Command (USTRANSCOM)
     (4) United States Marine Corps (USMC)

The Joint Chiefs of Staff mandates JALIS as the official DoD Airlift scheduling system for Operational Support Airlift (OSA).  JALIS meets the requirement for multi-service coordinated Air Logistics scheduling as directed by Chairman, Joint Chiefs of Staff.  The Navy is designated as lead agency for sponsoring and funding the JALIS program.		2.014		0.335		0.353		0.349				0.349		0.356		0.364		0.372		0.380

		154		A/PP		0605013N		3185		Joint Air Logistic Information System (JALIS)		05						0.335		0.353		0.349		0.000		0.349								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		3432		NMMES-TR		05		The NMMES-TR is an Information Technology (IT) acquisition program that will provide a sustainable enterprise IT solution leveraging Commercial, Off-The-Shelf (COTS) technology and business processes for shore maritime maintenance.  Unlike the uniquely custom designed status quo toolset, the NMMES-TR solution will not implement extensive product customization to match the current maintenance business processes; but rather, maintenance business processes will be modified to match the software solution, thereby adopting industry best practices.  Accordingly, the solution will be more flexible to the BPR process, and more agile to capitalize on efficiency improvement opportunities and innovations.  This will facilitate alignment with the Optimized Fleet Response Plan (OFRP) by assisting the maintenance activities with accomplishing assigned tasks as planned in order that submarines, aircraft carriers, and surface ships can properly train and deploy on schedule.  NMMES-TR will also provide a modern solution that will be more effective and efficient in combating cybersecurity threats, and capable of continuous monitoring.

The NMMES-TR initiative has been a pre-acquisition Defense Business System (DBS) effort for the past three years funded Line Item 0605013N, Project Number 2904.  In April 2017, the Department approved the NMMES-TR initiative to commence as an acquisition program, resulting in the establishment of a new Project Number 3432 beginning in FY19. 

In FY18, the program began working toward the award of a System Integrator contract.  Major milestones in FY18 include completion of Gates 3 and 4.  Gate 5 is scheduled for Q2 FY19 to be followed by an Acquisition Authority to Proceed to release the Request for Proposal.  The program office also conducted a review of the schedule in response to the 19 month schedule risk identified by NCCA during the Gate 4 Cost Review Board (CRB) and formalized in the approved Component Cost Position (CCP) dated 12 Apr 2018.  After careful review of the scheduled activities, the timeline for Increment 1 and the total program were increased by a combined total of 14 months to mitigate the stated risk.

The FY19 funding increase reflects a risk reduction effort to award a contract to provide a Cloud-based Capability Integration Platform (CIP) environment similar to what will be used to integrate core NMMES financial management, human capital management, digital shipbuilding environment, and the cloud-based COTS solution that provides the Maintenance, Repair and Overhaul (MRO) and Portfolio and Project Management (PPM) functionality in support of the Shore Maritime Maintenance community mission.  Additionally, FY19 supports higher levels of effort associated with inherently Governmental efforts (i.e. contracting, acquisition planning & source selection, financial and business management, engineering, testing, logistics, etc.), and Contractor Support Services (i.e. systems engineering, organizational change management, logistics, deployment support, training, etc.).  These activities support the award of the System Integrator contract planned for Q2 FY20 following a competitive source selection.  

The FY20 funding increase reflects the award of a single prime System Integrator contract and a MAC award for all commercial items including cloud hosting, integration environment layers, business applications, and other commercial items during Q2.  The SI and the MAC vendors will begin the requirements and design review of the NMMES-TR solution to support a Critical Design Review scheduled for FY21 Q1.

The NMMES-TR program office is staffed by government personnel from NAVSEA and SPAWAR SYSCOMS and their supporting Warfare/Systems Centers on a reimbursable basis.  Based on a cross-SYSCOM Operating Agreement, the FY19 budget includes funding for inherently governmental efforts in the following functional areas:
a.	SPAWAR HQ: Contracting, Legal, Engineering and Cybersecurity
b.	SPAWAR Systems Center Atlantic: Engineering and Acquisition
c.	NWSC Dahlgren Division: Program Cost Estimating and Analysis
d.	Naval Sea Logistics Center (NSLC): Acquisition, Financial and Business Management, Testing and Logistics		0.000		0.000		33.049		77.351				77.351		119.323		122.603		54.100		55.182

		154		A/PP		0605013N		3432		Systems Integration and MRO/PPM Solution		05						0.000		33.049		77.351		0.000		77.351								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		3784		Judge Advocate General (JAG) Enterprise System		05		The Judge Advocate General (JAG) will migrate all current JAG Enterprise System (JES) modules to Microsoft Azure Services and Dynamics 365 as Software as a Service (SaaS) in a DoD-approved Commercial Cloud environment. JAG/Naval Legal Service Command (NLSC) currently has one hosted business system named the JAG Enterprise System (JES.)   The JES hardware and virtual servers are hosted in the Navy Criminal Investigative Service (NCIS) data center on Quantico, VA.  The hardware servers are at end of life and require replacement or virtualization, the software is outdated and requires upgrading, and NCIS requires that JAG seek another hosting platform outside of the NCIS datacenter by 2020.  The office of the Judge Advocate General adjudicates a large volume of Claims, Reports and other pertinent Legal documentation which needs to be maintained and accessed quickly.
			
The JES replacement solution will modernize and automate six crucial functions of the JAG/NLSC organizations:
  
1.	Tort Claims (including Admiralty)
2.	Medical Claims
3.	Personal & Property Claims
4.	Investigations
5.	JAG Recruiting and Accessions 
6.	Legal Assistance

Detailed module information and their function

1) The Claims and Investigations Module:  The Claims and Tort Litigation Division (Code 15) has worldwide responsibility for processing different types of claims under various statutes and regulations. Code 15 utilizes JES to process approximately 45,000 claims each year, with claims paid and recovered totaling $60-$70 million. Code 15 is also the custodian and designated release authority for all command investigations convened pursuant to Chapter II of the Manual of the Judge Advocate General conducted prior to December 1995, and all litigation report investigations. These records are all stored in JES.  Code 15 is not the custodian or release authority for command investigations convened after December 1995 nor investigations involving breaches of classified information or information security regulations maintained by the Chief of Naval Operations.

2) The Recruiting and Accessions Module:  Military Personnel (Code 61) utilizes JES to evaluate applicant qualifications for selection to participate in the Judge Advocate General Corps (JAGC); to evaluate applicant performance in the JAGC internship/externship program; to evaluate and improve the JAGC application and selection process; to conduct statistical analysis for internal management purposes; to manage the officers of the JAGC since the Judge Advocate General is statutorily required to make a recommendation on the assignment of all active-duty JAGC officers; to determine qualifications of an officer to receive a JAGC designation and to be certified as a trial or defense counsel; to determine the rotation dates and release from active-duty dates of JAGC officers, as well as the date new officers will be available for duty; to prepare JAGC strength plans for submission to the Office of the Chief of Naval Operations; and to obtain an officer's preference for duty assignment, as well as eligibility for consideration for postgraduate education and overseas assignments. Certain information is promulgated to all active-duty JAGC officers in an annual publication known as the Directory of Navy Judge Advocates. The information is promulgated in the directory for general informational purposes within the JAGC, including provision of position (billet) availability information to officers contemplating rotation. 

3) The Legal Assistance Module:  Formerly embedded in the Court Martial Tracking and Information System (CMTIS), this module enables Legal Assistance to track the time attorneys and support staff spend on the legal services they provide.  It also provides Legal Assistance the ability to conduct client conflict checks before providing their services. The remaining data in CMTIS will be archived to provide historical data and is not part of the scope.

Microsoft Azure Services, Dynamics 365 and PowerBI as Software as a Service (SaaS) would be utilized to replace the functionality found in the JAG Enterprise System (JES) currently hosted in the NCIS Data Center on Quantico, VA.  The migration of JES will eliminate the need to maintain the physical and virtual server environment that JES currently operates on.  Dynamics 365's strong out-of-the-box case management capabilities and client management capabilities gives JAG an opportunity to modernize business processes. JAG estimates that Dynamics 365 and PowerBI will be able to support 85% of the requirements with out-of-the box functionality and configuration alone. Minimal customization should be required. Replacing JES with a Dynamics 365 and PowerBI based solution will not only improve JAG's operational efficiency, insights, and agility, but will also provide an integrated, agile, and highly secure platform for future military justice capabilities.		0.000		0.000		0.000		1.100				1.100		0.000		0.000		0.000		0.000

		154		A/PP		0605013N		3784		Judge Advocate General (JAG) Enterprise System		05						0.000		0.000		1.100		0.000		1.100								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		9406		Maintenance Data Warehouse		05		Maintenance Data Warehouse funds the Naval Aviation Enterprise (NAE) Sustainment Vision (SV) 2020 digital transformation which is a critical component of improving readiness. It will be executed in a fully agile manner providing continuous fleet readiness improvements across the FYDP. The initial SV 2020 configuration will be supported with an agile Minimal Viable Product (MVP) as the foundation for continuous capability introduction. The Aviation Logistics Environment (ALE) will provide the seamless environment to support the integration of the other capabilities developed in Maintenance Data Warehouse. 


Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE) program is the next generation data warehouse containing over 30 years of aircraft maintenance, flight, components, and usage data. Through the use of web-based, commercial off the shelf software for data load, analysis, query, and reporting tools, the user has the capabilities to effectively obtain readiness data in a near real-time environment, as well as providing historical data for long range planning, trend and records analysis, records reconstruction, and compliance with technical directives. DECKPLATE supports the mission of the warfighter who requires a single source of near real-time aviation data in which to base critical readiness decisions. DECKPLATE collects data from authoritative sources, such as the fleet maintenance systems, into a data warehouse. Because the warfighter only needs to access one database, the time consuming task of collecting various pieces of data from various sources will be reduced and ultimately eliminated. This also accomplishes a reduction in legacy systems mandated by Office of the Chief of Naval Operations. DECKPLATE manages total inventory for two major categories of assets, Aircraft (General Equipment) and Engine/Propulsion Systems/Modules (EPSMs) (Operating Materials & Supply). DECKPLATE is comprised of the transactional Aircraft Inventory and Readiness Reporting (DECK-AIRRS) and the Engine Transaction Reporting (DECK-ETR) subsystems which provide the complete lifecycle for aircraft and Engine/ Propulsion System/Modules (EPSMs). DECKPLATE has been identified as a level 1 financial feeder system due to the value of the aircraft and EPSM's managed in the system, and continues to respond to audit compliance and Cyber Security mandates. DECKPLATE is a core feeder system to numerous NAVAIR efforts.

Condition Based Maintenance Plus (CBM+) solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven, decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ initiative increases readiness through streamlined maintenance processes which provide the sustainment base with timely, actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage. 

The Aviation Logistics Environment (ALE) program is the Naval Aviation Information Technology (IT) solution to deliver full lifecycle weapon system logistics and maintenance capabilities to the functional Naval Aviation Support Process (NASP).  ALE will provide a seamless digital environment that will improve readiness and provide for reduced system development, testing, deployment, and sustainment costs, as well as reduced cyber risk due to lower number of IT systems and ability to address capability gaps via an integrated technology schedule.   It will deliver these capabilities via a net centric, shared data environment that supports shore based, afloat, and expeditionary operations.  The ALE integrates IT services plane-side and interfaces with infrastructure systems where necessary. ALE is a global logistics enterprise solution and a part of the total enterprise solution architecture. ALE is designed to structure IT services with the ability to connect with other parts of the enterprise solution set, thus enabling an interoperable end-to-end business process. ALE consolidates Naval Aviation data into an integrated data environment for high level analysis. ALE will integrate, organize, and develop an underlying infrastructure and analytical capacity across the NASP in order to generate a holistic timely picture of readiness and condition for all T/M/S. ALE will be providing modern Product Lifecycle Management (PLM), Decision Support (Predictive Analytics), Planeside Interfacing, and the Enterprise Infrastructure to support the NAE. The ALE program is a "system of systems" that will provide a common, integrated data environment that will enable NAE Vision 2020 data transparency across the Naval Aviation Enterprise; end-to-end process view to enable both consuming and providing on-demand information to stakeholders; a capability to view "digital twins" of all T/M/S for both allowable and as- configured states; a consolidation of aging, near-end-of-life systems and applications to modern technology and cost efficient support infrastructures; consistent and accurate weapons systems technical and Computer Aided Design (CAD) engineering documentation to support additive manufacturing capabilities; standardized metrics, algorithms, and business analysis tools; an architecture that enables migration to the cloud; and alignment to Information Assurance (IA) and Cybersecurity standards, and Risk Management Framework (RMF) compliance.  

Vector (formally Integrated Logistics Management System (ILSMS)) supports the development of a common logistics analytical application which uses a disciplined approach to Business Intelligence (BI) architecture by combining products, data, technology and methods aimed at key Naval Aviation Enterprise (NAE) business processes. Vector provides a single view of the data to focus on aircraft readiness, maintenance, supply, cost, and man-hours. Vector provides naval aviation with a common view of  approved key performance metrics and the capability to perform multi-system analysis of Ready for Tasking (RFT)/Ready Basic Aircraft (RBA) Gap drivers, 'Top-Down' aircraft systems analysis down to the component level. Vector identifies system performance trends early to mitigate future readiness and cost impacts to the fleet. 

Dynamic Scheduling optimizes aircraft (BuNo specific), engine and component maintenance through task sequencing based on reliability and failure data, and asset utilization vice calendar directed maintenance. Dynamic Scheduling will have insight to demand across the NAE and can affect maintenance across all levels of maintenance. Dynamic Scheduling IT system capability will interface with authoritative source systems providing and consuming operational demand, man power, training, supply and others. Near term Dynamic Scheduling capability is planned for NALCOMIS OOMA and future state DS capability is planned for NAMS implementation. Both material and non-material changes implemented along with the DS IT system will provide capability that overcomes the challenges faced by the as-is state to include:
.Advanced scheduling capabilities interfaced with current future MRO system to enable system assisted scheduling, optimization and opportunistic maintenance.
.Insight and the ability to collaborate and affect schedules across all levels of maintenance and MRO systems.
.Capture and analysis of RCM mitigations strategies with the ability to quickly implement changes to maintenance tasks and periodicities.
.The ability to package Technical Manuals for serial number specific, scheduled event tasks at the point of maintenance.
.The ability to provide additional point of maintenance technical data and support to enable the maintainer of the future.

Optimized Scheduled Maintenance and Dynamic Scheduling IT system capabilities will contribute to the reduction of MMHs and increase in operational availability objectives by positively affecting the efficiency of maintenance at the O, I & D-Levels of maintenance across the NAE. Future state OSM IT system capability may be provided by the Aviation Logistics Environment (ALE)/Product Lifecycle Management (PLM) solutions. Dynamic Scheduling IT capability is schedule to be developed as an interface to NALCOMIS OOMA .  Future state version of Dynamic Scheduling IT capability will interoperate with Naval Aviation Maintenance System (NAMS) and other future state system such as Naval Data Repository (NDR), ALE/PLM, and Navy Depot Management System (NDMS).		48.603		4.338		26.502		43.797				43.797		40.418		16.285		22.845		23.300

		154		A/PP		0605013N		9406		Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE)		05						1.537		1.971		4.190		0.000		4.190								

		154		A/PP		0605013N		9406		Aviation Logistics Environment (ALE)		05						0.000		20.500		32.985		0.000		32.985								

		154		A/PP		0605013N		9406		Condition Based Maintenance Plus (CBM+)		05						2.801		4.031		1.048		0.000		1.048								

		154		A/PP		0605013N		9406		Dynamic Scheduling		05						0.000		0.000		3.238		0.000		3.238								

		154		A/PP		0605013N		9406		Vector		05						0.000		0.000		2.336		0.000		2.336								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		154		Project		0605013N		9999		Congressional Adds		05		CONDITION BASED MAINTENANCE PLUS (CBM+):
The CBM+ solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ Initiative increases readiness through streamlined maintenance processes which provide actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage.


PRODUCT LIFECYCLE MANAGEMENT (PLM):
This program includes funding to support Information Technology (IT) Rationalization and Product Lifecycle Management migration efforts to modernize NAVSEA's Technical Data, Configuration and Logistics IT systems. This will enable advanced warfighter readiness capabilities in accordance with OPNAV N4's Digital Transformation Vision.  This IT solution will be used by over 40,000 civilian and military personnel, impacting a yearly $6.5B investment in product sustainment.  The absence of a centrally sponsored PLM with a commonly defined and enforced system and data architecture has resulted in a proliferation of unique non-standardized, non-integrated, stove-piped IT solutions across the Navy, all supporting singular logistics functions and none able to influence warfighter readiness holistically. To enable enterprise readiness analytics, this effort will eliminate stove-piped legacy logistics IT applications and in place field an NAVSEA PLM capability that enables programs to acquire and manage product support data/information within a single, structured, authoritative product data environment linking material readiness outcomes to the Program's core systems engineering processes. The key enabling construct of the PLM is a digital thread/digital twin capability which provides a formal framework for controlled interplay of authoritative technical and as-built data with the ability to access, integrate, transform and analyze data throughout the product lifecycle into actionable information. Moreover as these capabilities mature, the cost of readiness becomes significantly more affordable and combat logistics operations become significantly more effective. As the Navy realizes these outcomes, Enterprise Digital Logistics IT services effectively become combat multipliers. The most significant benefit being that they maximize the effectiveness of our warfighters as we deliver them right data, at the right time, so they can continuously make the right decision faster than the enemy.		0.000		13.997		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		154		CA		0605013N		9999		Advanced Radar Condition Based Maintenance		05						0.000		10.000														

		154		CA		0605013N		9999		Enterprise Condition Based Maintenance		05						4.346		0.000														

		154		CA		0605013N		9999		Enterprise Product Lifecycle Management		05						9.651		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		155		PE		0605024N				(U)Anti-Tamper Technology Support		05		Develops new and novel Anti-Tamper technologies for all Department of Navy weapon and combat systems.  The technologies to be developed will be new countermeasures to prevent reverse engineering of critical U.S. military systems.  The technologies include secure processing, sensors, architecture components, and enabling technologies.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		0.500		3.900		5.618		4.882				4.882		7.974		7.843		7.436		7.583

		155		Project		0605024N		2801		Anti-Tamper		05		Anti-Tamper Program -  Perform as the Navy Technical Process Owner for the Anti-Tamper (AT) systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. Systems. Manage the research, design, development, implementation, and testing of AT measures. Coordinate with Department of Defense AT Executive Agent and implement Department of Navy AT policy in conjunction with the Deputy Assistant Secretary Navy. Manage Security and Information Security requirements commensurate with the requirements of ALL Navy Programs throughout their lifecycles.		0.000		0.000		1.379		1.404				1.404		1.433		1.463		1.492		1.522

		155		A/PP		0605024N		2801		Anti Tamper Support		05						0.000		1.379		1.404		0.000		1.404								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		155		Project		0605024N		3414		Anti-Tamper Technology Support		05		This project develops new and novel Anti-Tamper technologies for all Department of Navy weapon and combat systems.  The technologies to be developed will be new countermeasures to prevent reverse engineering of critical U.S. military systems.  The technologies include secure processing, sensors, architecture components, and enabling technologies. Low technology readiness level projects will be tested for  maturation and implemented to protect US technologies.  Government laboratory expertise will mature in Anti Tamper technologies and techniques.  Integration of various techniques  will enhance the strength of the protection scheme which limits the opportunities to exploit our technological advantage on the battlefield.		0.500		3.900		4.239		3.478				3.478		6.541		6.380		5.944		6.061

		155		A/PP		0605024N		3414		Anti Tamper Technology Development		05						3.900		4.239		3.478		0.000		3.478								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		156		PE		0605212M				CH-53K		05		The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTA and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		0.000		0.000		336.945		516.955				516.955		251.359		20.631		21.090		21.500

		156		Project		0605212M		3059		CH-53K Development		05		The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTAs and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

FY 2020 RDT&E funds CH-53K SDD activities to include additional ground and flight test of one GTV, four EDMs and four SDTAs, associated subsystems and components.		0.000		0.000		326.945		516.955				516.955		251.359		20.631		21.090		21.500

		156		A/PP		0605212M		3059		Air Vehicle Development		05						0.000		278.645		457.423		0.000		457.423								

		156		A/PP		0605212M		3059		Integrated Logistics Support and Test & Evaluation  (T&E)		05						0.000		33.902		39.198		0.000		39.198								

		156		A/PP		0605212M		3059		Systems Engineering & Project Management		05						0.000		14.398		20.334		0.000		20.334								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		156		Project		0605212M		9999		Congressional Adds		05		The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC). 

The Wireless Intercommunication System (ICS) will enable the CH-53K crew the capability for simultaneous use, highly reliable, jam resistant, secure and non-secure voice communications in an electronic warfare environment.

The Common Lightweight Cargo Floor will provide an integrated flooring system solution which reduces aircraft weight and improves capability of the restraint locking system.		0.000		0.000		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		156		CA		0605212M		9999		Common Lightweight Cargo System		05						0.000		5.000														

		156		CA		0605212M		9999		Wireless Intercom System		05						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		157		PE		0605212N				CH-53K		05		The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTA and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		5,714.569		329.367		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		157		Project		0605212N		3059		CH-53K Development		05		The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD), are purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to pause further expenditure.  In order to minimize RDT&E funding shortfalls, the program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5 & 6 parts to become Government property and provide these arts to the production line to make use of the parts to the Government's benefit.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains at 200 with the remaining 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report.		5,714.569		329.367		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		157		A/PP		0605212N		3059		Air Vehicle Development		05						260.485		0.000		0.000		0.000		0.000								

		157		A/PP		0605212N		3059		Integrated Logistics Support and Test & Evaluation  (T&E)		05						43.971		0.000		0.000		0.000		0.000								

		157		A/PP		0605212N		3059		Systems Engineering & Project Management		05						24.911		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		158		PE		0605215N				(U)Mission Planning		05		The Mission Planning PE is used to develop automated mission planning systems to support Naval Aviation.  

The Joint Mission Planning System (JMPS) (Proj 2213) is the designated automated mission planning system for the Navy, supporting over 40 Type/Model/Series (T/M/S) of U.S. Navy and Marine Corps aircraft and expeditionary forces.  JMPS-M (Maritime) enables weapon system employment by providing the information, automated tools, and decision aids needed to rapidly plan aircraft, weapon, or sensor missions, load mission data into aircraft and weapons, conduct mission rehearsal, execute missions, and conduct post-mission analysis.  JMPS-E (Expeditionary) is a scalable, tailorable, and collaborative web-based mission planning and execution monitoring tool for Amphibious Squadron (PHIBRON) staffs embarked with each Amphibious Ready Group (ARG) and Expeditionary Strike Group (ESG). Electronic Kneeboard (EKB) is a mobile device configured with various software applications and features to support aircrew during pre-flight planning, in-flight re-planning and mission execution, and post-mission debriefing and analysis. Common Munitions BIT/Reprogramming Equipment (CMBRE) (Proj 2213) provides USN/USMC forces the critical capability to perform built-in test and programming/reprogramming of various weapons.  FY 2020 and out includes funding for the research and the development in order to develop upgrades to the CMBRE system to support advanced operational capabilities, address system obsolescence, meet cyber security requirements, and meet mission readiness requirements.  

The Next Generation Naval Mission Planning System (NGNMPS) (Proj 2213) will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and collaborative multi-domain mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the legacy systems to deliver integrated and collaborative capabilities. NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also incorporate service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; perform integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission, execution, and mission analysis functions.

The Stores Planning and Weaponeering Module, also referred to as Weaponeering and Stores Planning (WASP)(Proj 2311), is an integrated software product that allows aircrew to determine the best combinations of weapons and delivery conditions to achieve the desired level of target damage, eliminate weapon delivery solutions that violate aircraft T/M/S specific safety-of-flight envelopes, and perform detailed weapons employment planning for F/A-18 and E/A-18G aircraft. FY20 and out include funding for the research and development in order to integrate WASP with 3-D mission rehearsal, provide dynamic Safe Escape Automation Layer (SEAL) calculations on Electronic Kneeboard (EKB) SEAL, develop WASP for other Navy and Marine Corps platforms, and support WASP development and integration with Next Generation Mission Planning Systems (NGNMPS). 

Common Helicopters (Proj 2213) is used to develop unique planning capabilities and tools for helicopters (e.g. Weight and Power Calculators (WPC), Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST)) for integration into JMPS Mission Planning Environments (MPE). Starting in FY19, Common Helicopters RDT&E funding in PU 2312 was consolidated with JMPS-M Mission Planning funding in PU 2213.  
 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under MISSION PLANNING because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		32.876		36.108		32.714		75.886				75.886		86.886		79.731		62.218		40.786

		158		Project		0605215N		2213		Mission Planning		05		JMPS-Maritime (JMPS-M) is the designated automated mission planning system for naval aviation, supporting over 40 T/M/S of U.S. Navy and Marine Corps aircraft. JMPS-M enables weapon system employment by providing the information, automated tools, and decision aids needed to rapidly plan aircraft, weapon, or sensor missions, load mission data into aircraft and weapons, conduct mission rehearsal, and conduct post-mission analysis. JMPS-M is a mission critical system which is a co-development effort between the United States Navy (USN) and United States Air Force (USAF). Common requirements are identified and core JMPS-M capabilities are developed and prioritized in an evolutionary approach. An individual JMPS-M Mission Planning Environment (MPE) requires the JMPS framework, common components, unique planning components (UPCs), federated applications, and the necessary system hardware required to satisfy mission planning objectives. Most tactical naval aviation platforms are dependent solely on JMPS-M to plan precision guided munitions, sensor systems, tactical data links, secure voice communications, and basic Safety of Flight functions. Common helicopter functionality will be developed for implementation in Joint Mission Planning System (JMPS). Common Helicopter components include, Weight and Power Calculators (WPC), Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST).

The Next Generation Naval Mission Planning System (NGNMPS) will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and collaborative multi-domain mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the systems of systems to deliver integrated and collaborative capability.  NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also leverage service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; perform integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission, execution, and mission analysis functions.

FY 2020 and out includes funding for Common Munitions BIT/Reprogramming Equipment (CMBRE) which provides the USN/USMC the critical capability to perform built-in-test and programming/reprogramming of various weapons. Funding will provide research and the development in order to develop upgrades to the CMBRE system to support advanced operational capabilities, address system obsolescence, meet cyber security requirements, and meet mission readiness requirements.		21.415		21.210		21.868		64.603				64.603		75.457		68.205		50.448		28.779

		158		A/PP		0605215N		2213		Joint Mission Planning System Expeditionary (JMPS-E)		05						0.946		0.953		1.005		0.000		1.005								

		158		A/PP		0605215N		2213		Mission Planning Environment Program Mgmt, Integration, and Test		05						12.374		12.687		12.368		0.000		12.368								

		158		A/PP		0605215N		2213		Mission Planning Framework (FW) and Common Components (CC) Development		05						7.890		8.228		8.230		0.000		8.230								

		158		A/PP		0605215N		2213		Next Generation Common Munitions BIT Reprogramming Equipment (CMBRE)		05						0.000		0.000		16.600		0.000		16.600								

		158		A/PP		0605215N		2213		Next Generation Naval Mission Planning System (NGNMPS) Development		05						0.000		0.000		26.400		0.000		26.400								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		158		Project		0605215N		2311		Stores Planning and Weaponeering Module		05		The Weaponeering and Stores Planning (WASP) components are integrated software products that allow aircrew to determine the best combinations of weapons and delivery conditions to achieve the desired level of target damage, eliminate weapon delivery solutions that violate aircraft Type/Model/Series (T/M/S) specific safety-of-flight envelopes, and perform detailed weapons employment planning. WASP is approved by Air Warfare Division (N98) as a flight clearance implementation system for the F/A-18 A, A+, A++, B, C, C+, D, D (RC), E, F, EA-18G; and includes potential support for other platforms to include F-35, P-8, AH-1, and other rotary wing platforms.  WASP components will alert pilots if their planned weapon release conditions meet flight clearance limits, will result in bomb-to-bomb collisions, bomb-to-aircraft collisions, aircraft overstress, or excessive risk of aircraft loss/damage in the event of fuze early bursts. Weapon employment planning is fundamental to the Joint Capability Area of Force Application and joint mission areas of Strike and Amphibious Warfare.  WASP provides the Navy and Marine Corp with weaponeering capabilities that are critical requirements for Interdiction, Armed Reconnaissance and Close Air Support mission planning.  Therefore, WASP product availability is critical to successful employment of the Joint Mission Planning System (JMPS) for the F/A-18 A-F and EA-18G.  The WASP product encompasses a multitude of Government Furnished Information software components and tools including aircraft target maneuver simulations and weapon flyout models.  WASP products will require updates as emergent requirements for new aircraft T/M/S, stores and weapons are approved, new flight clearances and flight restrictions are issued by Naval Air Systems Command Headquarters and cyber security mandates are released.  FY 2020 and out include funding for the research and development in order to integrate WASP with 3-D mission rehearsal, provide dynamic Safe Escape Automation Layer (SEAL) calculations on Electronic Kneeboard (EKB), develop WASP for other Navy and Marine Corps platforms, and support WASP development and integration with the Next Generation Naval Mission Planning System (NGNMPS).		10.847		10.868		10.846		11.283				11.283		11.429		11.526		11.770		12.007

		158		A/PP		0605215N		2311		Product Development		05						5.668		5.685		5.037		0.000		5.037								

		158		A/PP		0605215N		2311		Program Management/Systems Engineering		05						3.141		3.141		2.969		0.000		2.969								

		158		A/PP		0605215N		2311		Test and Evaluation (T&E)		05						2.059		2.020		3.277		0.000		3.277								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		158		Project		0605215N		2312		Common Helicopters		05		Automated mission planning systems have focused on developing planning capabilities for fixed-wing aircraft, while the unique planning requirements for helicopters are not yet fully addressed. The unique and enhanced automated mission planning requirements that must be developed and implemented for helicopters include: data loading, an enhanced route editor (serpentine routing, hover), manipulation of higher fidelity (smaller scale) maps and imagery, enhanced performance tools (performance in and out of ground effect, performance degradation due to atmospheric conditions & elevation), and enhanced fidelity of landing zone, target zone, and threat analyses. The following type/model/series aircraft are supported by this PU: AH-1W/Z, UH-1N/Y, H-46/E, H-53D/E, H-60H/R/S and V-22. Common helicopter functionality will be developed for implementation in Joint Mission Planning System (JMPS).		0.614		0.650		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		158		A/PP		0605215N		2312		Product Development		05						0.385		0.000		0.000		0.000		0.000								

		158		A/PP		0605215N		2312		Test and Evaluation		05						0.265		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		158		Project		0605215N		9999		Congressional Adds		05		Multi-Asset Planning and Monitoring Capability provides an accelerated, enhanced, dynamic mission planning capability at reduced cost addressing the multi-vehicle multi-domain fleet capability gap. This unique planning service and visualization tool will allow combat aircrew to visualize time critical attack plan and track plan status vs. execution. This capability will enable Airwing planners, Maritime Operations Center (MOC) personnel, Composite Warfare Commander (CWC) planners and watch standers to participate in time-sensitive strike planning and execution monitoring for the new net-enabled weapons for long range over the horizon targets.		0.000		3.380		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		158		CA		0605215N		9999		Planning and Execution Monitoring		05						3.380		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		159		PE		0605217N				(U)Common Avionics		05		This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales. Such air combat electronics developments include communications and airborne networking, navigation and sensors, flight avionics, safety systems, and flight mission information systems for both forward fit and retrofit aircraft. These efforts continue to maintain federated systems while encouraging transition of procurements to support a modular system for enhanced performance and affordability. Consideration is given up front to reduce acquisition costs through larger procurement quantities that satisfy multi-aircraft customer requirements and that reduce life cycle costs in the areas of reliability, maintainability, and training.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		42.711		47.338		51.486		43.187				43.187		36.859		36.232		35.747		36.469

		159		Project		0605217N		0572		JT Service/NV Std Avionics CP/SB		05		Joint Services/Navy Standard Avionics Components and Subsystems: This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales. Standard avionics capabilities under
development include the Joint Service Review Committee for Avionics Standardization (JSRC-AS), Communication Navigation Surveillance/Air Traffic Management (CNS/ATM), Tactical Communications (TACCOM), Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II), Collaborative Warfare (CW), Avionics Component Improvement Program (AvCIP), Mid Air Collision Avoidance Capability (MCAC), and Avionics Architectures Team (AAT).  Participation in Human Factors Quality Management Board ensures Navy safety upgrades and mandatory safety improvements for naval aircraft.		42.711		47.338		51.486		43.187				43.187		36.859		36.232		35.747		36.469

		159		A/PP		0605217N		0572		Avionics Architectures Team (AAT)		05						14.501		17.447		17.642		0.000		17.642								

		159		A/PP		0605217N		0572		Avionics Component Improvement Program (AvCIP)		05						4.536		4.872		4.971		0.000		4.971								

		159		A/PP		0605217N		0572		Collaborative Warfare (CW)		05						0.224		0.244		0.250		0.000		0.250								

		159		A/PP		0605217N		0572		Communication Navigation Surveillance/Air Traffic Management (CNS/ATM)		05						2.195		1.368		0.136		0.000		0.136								

		159		A/PP		0605217N		0572		Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II)		05						5.932		6.168		6.267		0.000		6.267								

		159		A/PP		0605217N		0572		Joint Service Review Committee for Avionics Standardization (JSRC-AS)		05						0.582		0.995		1.015		0.000		1.015								

		159		A/PP		0605217N		0572		Mid Air Collision Avoidance Capability (MCAC)		05						2.054		0.913		0.000		0.000		0.000								

		159		A/PP		0605217N		0572		Tactical Communications (TACCOM)		05						17.314		19.479		12.906		0.000		12.906								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		160		PE		0605220N				(U)Ship to Shore Connector (SSC)		05		Note: This effort was previously funded under PE 0604567N under projects 3133 and 3137 (FY 2014 and prior). 

This PE directly funds and supports the detail design, development, construction, issue resolution, certification, integration and testing of the Ship to Shore Connector (SSC). The lead craft (Craft 100) will be maintained as a test and training platform throughout its life cycle. 

SSC is an air-cushioned landing craft intended to transport personnel, weapon systems, equipment, and cargo from amphibious vessels to shore in assault and non-assault operations.  The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes.  The SSC program provides the functional replacement for the LCAC craft, including Service Life Extension Program(SLEP) which began to degrade below the Required Operational Capability/Projected Operational Environment (ROC/POE) requirement beginning in 2015.  SSC addresses this capability gap.		366.118		31.583		1.444		4.909				4.909		5.146		0.000		0.000		0.000

		160		Project		0605220N		3133		Ship to Shore Connectors Contract Design		05		Ship to Shore Connector (SSC) - This project provides the Preliminary and Contract design and Class test efforts for the SSC Program.  The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes. SSC provides the functional replacement for the LCAC craft, which begin reaching end of extended service life in 2015. For FY15 and beyond, this project will provide for Class Test and Evaluation of components and systems, as well as all programmatic effort and support activities necessary for the development and execution of Class T&E plans and programs.		8.209		8.968		1.106		2.051				2.051		0.000		0.000		0.000		0.000

		160		A/PP		0605220N		3133		Ship to Shore Connectors Contract Design		05						8.968		1.106		2.051		0.000		2.051								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		160		Project		0605220N		3137		SSC Construction		05		This project funds the Ship to Shore Connector (SSC) Engineering & Manufacturing Development phase which includes Detail Design and Construction, Product Support, Government Furnished Equipment (GFE), Program support, and Outfitting and Post Delivery. The lead craft will be maintained as a test and training platform throughout its life cycle. The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions, and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes.   The SSC program provides the functional replacement for the LCAC craft, which began reaching end of extended service life in 2015. Funding for this effort was previously executed under PE 0604567N. 

TEST AND TRAINING CRAFT 100 (in $ million):

Plans/Basic Construction:...........255.031 - (FY20 0.000)
Change Orders:.............................13.618 - (FY20 0.000)
Electronic:.......................................8.407 - (FY20 0.000)
HM&E:.........................................29.823 - (FY20 0.000)
Other Support:..............................36.623 - (FY20 0.000)
Ordnance:.......................................0.008 - (FY20 0.000)
Post Delivery/Outfitting:................4.000 - (FY20 0.000)
Total:..........................................347.510 -(FY20 0.000)

NOTE - The SSC Construction project unit prior year column (FY11-17) total funding is $357.909 million for the SSC program.  In the prior years FY11-14, the program was funded in PE 0604567N Ship Contract Design/Live Fire T&E.  Funds breakout is as follows:

LCAC 100 
PE 0604567N 279.863 million  FY11-14 
PE 0605220N  39.715 million  FY15

LCAC 101
PE 0604567N  23.700 million  FY13-14		357.909		12.964		0.338		2.858				2.858		5.146		0.000		0.000		0.000

		160		A/PP		0605220N		3137		SSC Construction		05						12.964		0.338		2.858		0.000		2.858								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		160		Project		0605220N		9999		Congressional Adds		05		Funds for expanded use of composites on SSC Program.		0.000		9.651		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		160		CA		0605220N		9999		Composites Research		05						9.651		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		161		PE		0605327N				(U)T-AO 205 Class		05		The FY 2020 funding request was reduced by $0.722 million to account for the availability of prior year execution balances.

T-AO 205 John Lewis Fleet Oiler Class Test and Evaluation (T&E) in support of recapitalization of the existing T-AO 187 Fleet Oiler Class. The Navy's Combat Logistics Force (CLF) oilers supply fuel and dry cargo to Navy ships at sea. The T-AO 205 Class will operate as shuttle ships from resupply ports to customer ships. Additionally, in conjunction with a T-AKE, they will accompany and stay on-station with a Carrier Strike Group (CSG) to provide fuel as required to customer ships.		1.062		1.895		1.298		1.682				1.682		5.438		1.311		0.000		0.000

		161		Project		0605327N		3375		T-AO 205 Class Development		05		T-AO 205 John Lewis Fleet Oiler Class Test and Evaluation (T&E) in support of recapitalization of the existing T-AO 187 Fleet Oiler Class. The Navy's Combat Logistics Force (CLF) oilers supply fuel and dry cargo to Navy ships at sea. The T-AO 205 Class will operate as shuttle ships from resupply ports to customer ships. Additionally, in conjunction with a T-AKE, they will accompany and stay on-station with a Carrier Strike Group (CSG) to provide fuel as required to customer ships.		1.062		1.895		1.298		1.682				1.682		5.438		1.311		0.000		0.000

		161		A/PP		0605327N		3375		T-AO 205 Test and Evaluation		05						1.895		1.298		1.682		0.000		1.682								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		162		PE		0605414N				(U) Unmanned Carrier Aviation (UCA)		05		The MQ-25 program rapidly develops an unmanned capability to embark on Carrier Vessel, Nuclear (CVN) as part of the Carrier Air Wing (CVW) to conduct aerial refueling as a primary mission and provide Intelligence, Surveillance, Reconnaissance (ISR) capability as a secondary mission.  MQ-25 extends CVW mission effectiveness range, partially mitigates the current Carrier Strike Group (CSG) organic ISR shortfall and fills the future CVW-tanker gap, mitigating Strike Fighter shortfall and preserving F/A-18E/F Fatigue Life for its primary missions. As the first carrier-based, group 5 Unmanned Aircraft System (UAS), MQ-25 will pioneer the integration of manned and unmanned operations, demonstrate mature complex sea-based Command, Control, Communications, Computers, and Intelligence (C4I) UAS technologies, and pave the way for future multifaceted multi-mission UAS to pace emerging threats.  

MQ-25 requirements are aligned with the Unmanned Carrier Launched Airborne Surveillance and Strike (UCLASS) Initial Capabilities Document (ICD) and the Next Generation Air Dominance (NGAD) Family of Systems (FoS) ICD, which highlight the need for carrier-based refueling  and persistent ISR capabilities. The Joint Requirements Oversight Council (JROC) endorsed the UCLASS ICD in April 2011 and formally approved it on 9 Jun 11 via Joint Requirements Oversight Council Memorandum (JROCM) 087-11.  The NGAD FoS ICD was validated by the JROC on 18 August 2015 and formally approved by JROCM 087-15. The JROC's guidance delineated in the validated ICDs and subsequent JROCMs was to establish a requirement for a versatile platform that supports a myriad of organic Naval missions such as aerial refueling and ISR to support the CVW. The JROC validated the Capability Development Document for MQ-25 Carrier Based Unmanned Air System on 21 July 2017. After contract award in 2018, an opportunity to accelerate Initial Operational Capability (IOC) to 2024 was recognized, and the Navy decided to make the investments required to capture that opportunity by increasing the number of test carrier installs to four and funding System Demonstration Test Article (SDTA) production to start in FY20.

The Unmanned Carrier Aviation (UCA) Mission Control System (UMCS) program consists of the MQ-25 control station, designated the MD-5, and modifications to the C4I systems and CVN infrastructure required for MQ-25 vehicle and mission control.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION  because it includes projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.		75.863		194.176		518.942		671.258				671.258		277.674		233.761		219.331		136.568

		162		Project		0605414N		3278		MQ-25 Development		05		The MQ-25 program rapidly develops an unmanned capability to embark on CVNs as part of the Carrier Air Wing (CVW) to conduct aerial refueling  as a primary mission and provide Intelligence, Surveillance, Reconnaissance (ISR) capability as a secondary mission.  MQ-25 extends CVW mission effectiveness range, partially mitigates the current Carrier Strike Group (CSG) organic ISR shortfall and fills the future CVW-tanker gap, mitigating Strike Fighter shortfall and preserving F/A-18E/F Fatigue Life for its primary missions. As the first carrier-based, group 5 Unmanned Aircraft System (UAS), MQ-25 will pioneer the integration of manned and unmanned operations, demonstrate mature complex sea-based Command, Control, Communications, Computers, and Intelligence (C4I) UAS technologies, and pave the way for future multifaceted multi-mission UAS to pace emerging threats.  

MQ-25 requirements are aligned with the Unmanned Carrier Launched Airborne Surveillance and Strike (UCLASS) Initial Capabilities Document (ICD) and the Next Generation Air Dominance (NGAD) Family of Systems (FoS) ICD, which highlight the need for carrier-based refueling  and persistent ISR capabilities.  The Joint Requirements Oversight Council (JROC) endorsed the UCLASS ICD in April 2011 and formally approved it on 9 Jun 11 via Joint Requirements Oversight Council Memorandum (JROCM) 087-11.  The NGAD FoS ICD was validated by the JROC on 18 August 2015 and formally approved by JROCM 087-15. The JROC's guidance delineated in the validated ICDs and subsequent JROCMs was to establish a requirement for a versatile platform that supports a myriad of organic Naval missions such as aerial refueling and ISR to support the CSG. The JROC validated the Capability Development Document (CDD) for MQ-25 Carrier Based Unmanned Air System (CBUAS) on 21 July 2017. After contract award in 2018, an opportunity to accelerate Initial Operational Capability (IOC) to 2024 was recognized, and the Navy decided to make the investments required to capture that opportunity by increasing the number of test carrier installs to four and funding System Demonstration Test Article (SDTA) production to start in FY20.

MQ-25 will be designed to conduct aerial refueling and ISR missions.  MQ-25 will have the ability to refuel all carrier based fixed wing aircraft capable of aerial refueling and to pass sensor data to other aircraft, naval vessels, and ground forces.  Sensor data will be transmitted at appropriate classification levels, to exploitation nodes afloat and ashore (e.g. Distributed Common Ground System - Navy).  The MQ-25 system will be sustainable onboard an aircraft carrier, as well as ashore, and will be designed to minimize the logistics footprint of the current CVW.

MQ-25 will achieve these capabilities through the use of a carrier-suitable, semi-autonomous, unmanned Air Segment and the UCA Mission Control System (UMCS) that provides CVN infrastructure modifications and hardware to support MQ-25 operations aboard all NIMITZ class carriers (except CVN 68), all delivered and planned FORD class carriers, and operational shore sites. The Government will perform Lead Systems Integration (LSI), providing government-led system of systems integration for the MQ-25 Program. The program will coordinate across all segments and with external stakeholders to ensure program activities are synchronized.  MQ-25 will interface with existing ship and land-based command and control systems, including ISR Tasking, Collection, Processing, Exploitation, and Dissemination systems. 

The scope of the program includes, but is not limited to, system level requirements identification, allocation of requirements to segments and components, design, development, integration, fabrication, test, training, and support activities to provide the MQ-25 capabilities. To accomplish these capabilities, MQ-25 will transition (as required) technologies from other programs and adapt them into the carrier environment.  MQ-25 will deliver the necessary air vehicles, command, control, connectivity, shipboard and land-based launch and recovery control systems, associated support systems, interfaces, and upgrades to other Navy systems (as required) to meet the required capabilities.		75.863		194.176		483.915		598.968				598.968		218.981		191.099		189.966		119.885

		162		A/PP		0605414N		3278		Air Segment Product Development		05						87.882		387.251		484.728		0.000		484.728								

		162		A/PP		0605414N		3278		Carrier (CVN) Segment Product Development		05						24.348		0.000		0.000		0.000		0.000								

		162		A/PP		0605414N		3278		Control System & Connectivity (CS&C) Segment Product Development		05						29.116		0.000		0.000		0.000		0.000								

		162		A/PP		0605414N		3278		Lead Systems Integration (LSI) Product Development		05						29.692		48.264		54.648		0.000		54.648								

		162		A/PP		0605414N		3278		Management		05						6.495		6.538		6.630		0.000		6.630								

		162		A/PP		0605414N		3278		Support		05						2.551		3.119		3.559		0.000		3.559								

		162		A/PP		0605414N		3278		Test and Evaluation		05						14.092		38.743		49.403		0.000		49.403								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		162		Project		0605414N		3279		UMCS		05		The Unmanned Carrier Aviation (UCA) Mission Control System (UMCS) program builds, integrates, and installs control systems required to operate the MQ-25. The UMCS program includes what was previously identified as the Control System & Connectivity (CS&C) and Carrier Vessel, Nuclear (CVN) Segments previously captured under the MQ-25 Development PU 3278.

UMCS builds the following hardware: Mission Control Station (MCS), the Video Management System (VidMS), the ARC-210 Radio Communication System (RCS), and the Mobile User Objective System (MUOS) RCS (MRCS). The MCS has a ship and shore variant designated the MD-5A and MD-5B, respectively. The MD-5 consists of the following subsystems: Common Display System (CDS), Common Processing System (CPS), Network Processing Group (NPG), Integrated Communication System (ICS), and the Stingray Operating Software Suite (SOSS). MD-5A and B use the same common components with slight differences in the ICS, SOSS, and networking equipment. The VidMS provides MQ-25 operators the required video situational awareness of the unmanned carrier environment. The ARC-210 RCS provides narrow band Line of Sight (LOS) command and control (C2) transmissions with the MQ-25 while the MRCS provides narrow band Beyond Line of Sight (BLOS) C2 transmissions with the MQ-25 using the MUOS satellite system.

UMCS integrates with the MQ-25 air system, local networks, voice networks, C2 networks, tactical networks, intelligence systems, and launch and recovery systems.

UMCS performs CVN infrastructure modifications and installs the hardware mentioned above in support of MQ-25 operations aboard all NIMITZ class carriers (except CVN 68), all delivered and planned FORD class carriers, and the operational shore sites. All CVN installation and integration activities are planned and executed using the Ship Change Document (SCD) process. Installation and integration activities at the operational shore site are planned and executed via a method similar to the SCD process tailored to shore facilities.

CVN installations are regulated by Naval Sea Systems Command (NAVSEA) processes/guidelines that delineate strict schedules and deadlines for documentation, drawings, and hardware availability to support carrier modifications and by the CVN availability schedule (revised at least twice per year) which identifies pre-planned maintenance periods for all NIMITZ and FORD Class CVNs. Changes to the NAVSEA owned CVN availability schedule could, in turn, drive changes to the UMCS installation schedule.

The CVN modification and hardware installation process can be divided into four phases. Phase 1 is characterized by the development of technical data packages (TDPs), general and specific CVN hull number guidance documents, and the SCDs to be installed and begin approximately three years, or more, before the start of the CVN maintenance period. Phase 2 is characterized by the performance of a hull specific Ship Check, development of the SIDs for a specific CVN installation, and the purchase of the MD-5 subsystems, the VidMS, and the LOS/BLOS subsystems and begins two years before the start of the CVN maintenance period. Phase 3 is characterized by the approval of the SIDs, development of installation schedules, completion of cybersecurity/logistics documentation, and the integration and testing of the MD-5 and associated subsystems and begins approximately one year prior to the start of the CVN maintenance period. Phase 4 is characterized by the modification of the CVN infrastructure, installation of the MD-5 and associated subsystems, and completion of the system operational verification testing (SOVT) and begins as early as the beginning of the CVN maintenance period with the duration dependent the maintenance period and the number of SCDs being installed. Due to the size and complexity of UMCS modifications required to prepare the CVN, a scheduled maintenance period of at least six months is required.		0.000		0.000		35.027		72.290				72.290		58.693		42.662		29.365		16.683

		162		A/PP		0605414N		3279		Unmanned Carrier Aviation (UCA) Mission Control System		05						0.000		35.027		72.290		0.000		72.290								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		163		PE		0605450M				Joint Air-to-ground Missile (JAGM)		05		The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats. JAGM will
additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments. The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems. JAGM is an Army-led joint program that addresses
rotary wing, fixed wing, and unmanned aerial vehicle requirements. The Department of Navy threshold platform is the AH-1Z. The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.

The JAGM program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment. IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter. IFC solutions that push engagement distances beyond the launch platform's radar horizon and allow the United States Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under system development and demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		0.000		0.000		16.559		18.393				18.393		12.713		0.220		0.224		0.228

		163		Project		0605450M		2211		Joint Air-to-Ground Missile		05		The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats. JAGM will
additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments. The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems. Later increments of JAGM will be fixed wing compatible.
JAGM is an Army-led joint program that addresses rotary wing, fixed wing and unmanned aerial vehicle requirements. The Department of Navy threshold platform is the AH-1Z. The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.		0.000		0.000		6.759		18.393				18.393		12.713		0.220		0.224		0.228

		163		A/PP		0605450M		2211		JAGM Engineering and Manufacturing Development (EMD) Phase		05						0.000		6.759		18.393		0.000		18.393								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		163		Project		0605450M		9999		Congressional Adds		05		The Joint Air to Ground Missile Fixed Wing (JAGM-F) is being developed as a modification to the rotary wing JAGM variant, and includes modifications necessary to be compatible with DoN and USAF fixed wing aircraft. The Department of the Navy (DoN) and United States Air Force (USAF) integration and test activities will inform the DoNs acquisition approach for JAGM as a potential successor to the aging MAVERICK program.   The JAGM dual-mode seeker capabilities are common with the rotary wing JAGM variant and provide similar capabilities.  DoN platforms of interest include AV-8B, F/A-18C/D, F/A-18 E/F/G, and Joint Strike Fighter (JSF).		0.000		0.000		9.800		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		163		CA		0605450M		9999		Marine Corps Joint Air-to-Ground Missile for Fixed Wing Aircraft		05						0.000		9.800														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		164		PE		0605450N				Joint Air-to-ground Missile (JAGM)		05		The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats.  JAGM will additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments.  The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems.  JAGM is an Army-led joint program that addresses rotary wing, fixed wing, and unmanned aerial vehicle requirements.  The Department of Navy threshold platform is the AH-1Z.  The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher. 

The JAGM program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allow the United States Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under system development and demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		219.280		14.457		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		164		Project		0605450N		2211		Joint Air-to-Ground Missile		05		The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats.  JAGM will additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments.  The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems.  Later increments of JAGM will be fixed wing compatible.  JAGM is an Army-led joint program that addresses rotary wing, fixed wing and unmanned aerial vehicle requirements.  The Department of Navy threshold platform is the AH-1Z.  The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.		219.280		14.457		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		164		A/PP		0605450N		2211		JAGM Engineering and Manufacturing Development (EMD) Phase		05						14.457		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		165		PE		0605500N				Multi-mssn Maritime Aircraft (MMA) (P-8A)		05		The P-8A Multi-mission Maritime Aircraft (MMA) will replace the aging P-3 aircraft.  The P-8A program was initiated in response to the Joint Requirements Oversight Council (JROC) validated Mission Needs Statement, "Broad Area Maritime and Littoral Armed Intelligence, Surveillance and Reconnaissance" and the requirements for the program are defined in the P-8A Capability Production Document #791-88-09, validated and approved on 22 June 2009.  A successful Critical Design Review was completed in June 2007.  In August 2007 the Design Readiness Review was conducted and resulted in approval to obligate funding for the fabrication of the Stage II flight test aircraft.  The first flight of P-8A occurred on 25 Apr 2009.  Milestone C was successfully completed on 11 August 2010. The program completed Initial Operational Test and Evaluation (IOT&E) in March 2013 and achieved Initial Operational Capability (IOC) in November 2013.  The Acquisition Decision Memorandum approved entry into Full Rate Production on January 3, 2014.

The primary objectives of Systems Development and Demonstration (SDD) are to perform the system detailed design, develop and produce Systems Integration Labs, develop and build ground and flight test articles, and conduct ground and flight tests to successfully achieve program milestones. Ground testing includes the conduct of static testing, fatigue testing and Live Fire Test and Evaluation.  Six flight test aircraft have been built during SDD (PU 2696).  These test aircraft are grouped into two stages based on which phase of the test program the aircraft will support.  SDD Stage I flight test aircraft (FY06/Qty-3) support Integrated Test and Evaluation (IT&E).  SDD Stage II flight test aircraft (FY09/Qty-3) supported the completion of IT&E and IOT&E after being updated to the production configuration. The SDD contract includes the development and initial building of training devices to support IOT&E.  The scope of SDD includes activities necessary to facilitate an efficient transition of the fleet to achieve the P-8A IOC of SDD (PU 2696) in CY13.  The scope of SDD also includes the engineering and verification of corrected deficiencies identified in testing and Fleet operational use.  P-8A entered Production and Deployment phase in the 4th quarter of FY10 and entered Full Rate Production in 2nd quarter of FY14.    

P-8A program is based on an evolutionary acquisition strategy consisting of sequential incremental enhancements to system capabilities that will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, Spiral One (Increment 2), the Next Phase of Capabilities, will incorporate the following capabilities into the P-8A: Multi-Static Active Coherent (MAC), Automatic Identification System, Rapid Capabilities Insertion (RCI), updates to the Tactical Operations Center (TOC), as well as additional Anti-Submarine Warfare (ASW), Anti-Surface Warfare and Intelligence Surveillance and Reconnaissance capabilities as Engineering Change Proposals (ECPs).  The scope of this effort includes the integration, design, ground testing (lab & aircraft) and flight test of the capability enhancements to the P-8A and associated Tactical Operations Center ground support facilities and initial trainers.  Integration and test of these capabilities as well as integration of Advanced Airborne Sensor capability will be accomplished incrementally, based on the scope of the integration effort. This includes support of Special Mission Configuration Test Program. 

The P-8A MMA program also includes a sequence of RCI's and rapid development efforts to respond to evolving threats which will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, these efforts will incorporate incremental software and hardware improvements to existing sensors, communications systems, mission systems, weapons capabilities and TOC to build on the P-8A capability baseline.  These capabilities, and other emergent capability requirements, will be prioritized through the Navy Integration and Interoperability (I&I)-aligned Capability Prioritization Process (CPP) and P-8A Tier 3 Capability Roadmap.  The CPP process will be supported by detailed analysis and the maturation of developing technologies.

RCI 4 capabilities include Tactical Swap Application; Theatre ASW Application; PMA 264 Advanced Product Build (APB) which consists of MAC Continuous Active Sonar/Continuous CW transmission (CAS/CCW), SSQ-62 DICASS Auto Dect and MAC Adaptive Beamforming; Combat System Optimization and Digital Wideband Receiver (DWR).

Rapid Development efforts include Airborne Weapons Simulator and ASW Sonobuoy receiver digitization for SSQ-125A.


Budget Activity 5.
JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.		7,914.080		11.422		34.196		21.472				21.472		10.310		10.523		10.696		10.909

		165		Project		0605500N		2696		Multi-Mission Maritime Aircraft		05		The P-8A Multi-mission Maritime Aircraft (MMA) will replace the aging P-3 aircraft.  The P-8A program was initiated in response to the Joint Requirements Oversight Council validated Mission Needs Statement, "Broad Area Maritime and Littoral Armed Intelligence, Surveillance and Reconnaissance" and the requirements for the program are defined in the P-8A Capability Production Document (CPD) #791-88-09, validated and approved on 22 June 2009.  A successful Critical Design Review was completed in June 2007.  In August 2007 the Design Readiness Review was conducted and resulted in approval to obligate funding for the fabrication of the Stage II flight test aircraft. The first flight of P-8A occurred on 25 Apr 2009.  Milestone C was successfully completed on 11 August 2010. The program completed Initial Operational Test and Evaluation (IOT&E) in March 2013 and achieved Initial Operational Capability (IOC) in November 2013.  The Acquisition Decision Memorandum approved entry into Full Rate Production on January 3, 2014.

The primary objectives of Systems Development and Demonstration (SDD) are to perform the system detailed design, develop and produce Systems Integration Labs, develop and build ground and flight test articles, and conduct ground and flight tests to successfully achieve program milestones. Ground testing includes the conduct of static testing, fatigue testing and Live Fire Test and Evaluation.  Six flight test aircraft have been built during SDD.  These test aircraft are grouped into two stages based on which phase of the test program the aircraft will support.  SDD Stage I flight test aircraft (FY06/Qty-3) support Integrated Test and Evaluation (IT&E).  SDD Stage II flight test aircraft (FY09/Qty-3) supported the completion of IT&E and IOT&E after being updated to the production configuration. The SDD contract includes the development and initial building of training devices to support IOT&E.  The scope of SDD includes activities necessary to facilitate an efficient transition of the fleet to achieve the P-8A IOC of SDD (PU 2696) in CY13.  The scope of SDD also includes the engineering and verification of corrected deficiencies identified in testing and Fleet operational use and the baseline air to air refueling.  P-8A entered Production and Deployment phase in the 4th quarter of FY10 and entered Full Rate Production in 2nd quarter of FY14.		7,910.593		8.695		7.466		0.000				0.000		0.000		0.000		0.000		0.000

		165		A/PP		0605500N		2696		Continue Engineering and Technical Development and Test for Sys Dev & Demonstration contracts		05						0.585		0.370		0.000		0.000		0.000								

		165		A/PP		0605500N		2696		Continue System Development & Demonstration		05						8.110		7.096		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		165		Project		0605500N		3368		P-8 Improvements		05		The P-8A Multi-mission Maritime Aircraft (MMA) program also includes a sequence of Rapid Capability Insertions (RCI) and rapid development efforts to respond to evolving threats which will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, these efforts will incorporate incremental software and hardware improvements to existing sensors, communications systems, mission systems, weapons capabilities and Tactical Operations Center (TOC)/TACMobile to build on the P-8A capability baseline.  These capabilities, and other emergent capability requirements, will be prioritized either through the Navy Integration and Interoperability (I&I)-aligned Capability Prioritization Process (CPP), P-8A Tier 3 Capability Roadmap and/or through an Urgent Operational Need.  The CPP process will be supported by detailed analysis and the maturation of developing technologies.

RCI 4 capabilities include Tactical Swap Application; Theatre ASW Application; PMA 264 Advanced Product Build (APB) which consists of MAC Continuous Active Sonar/Continuous CW transmission (CAS/CCW), SSQ-62 DICASS Auto Dect and MAC Adaptive Beamforming; Combat System Optimization and Digital Wideband Receiver (DWR).

Rapid Development efforts include Airborne Weapons Simulator and ASW Sonobuoy receiver digitization for SSQ-125A.		3.487		2.727		26.730		21.472				21.472		10.310		10.523		10.696		10.909

		165		A/PP		0605500N		3368		Conduct technical, cost, risk and logistics analysis of proposed technologies		05						0.628		0.804		0.883		0.000		0.883								

		165		A/PP		0605500N		3368		Perform technology demonstrations and analyses of proposed new capabilities		05						2.099		25.926		20.589		0.000		20.589								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		166		PE		0605504N				(U)Multi-Mission Maritime (MMA) Increment III		05		The P-8A Increment 3 program consists of incremental enhancement Engineering Change Proposals (ECPs) to system capabilities that will retain cost-wise effectiveness for major combat operations. Increment 3 will incorporate improvements to aircraft systems including significant war-altering Anti-Submarine Warfare (ASW) capabilities of Enhanced Multi-Static Active Coherent (MAC) and ASW Signal Intelligence (SIGINT) which are enabled by the incorporation of Combat System hardware and architecture improvements, ASW and Anti-Surface Warfare (ASuW) sensor improvements, communication capability upgrades, ASuW Net Enabled Weapon (NEW), and Higher-Than-Secret (HTS) security capability. 

These capabilities will be developed as a series of ECPs for the P-8A and are as follows:
- ECP 4 - Software upgrades to Narrowband SATCOM and Radar Targeting. (FIELDED FY18)
- ECP 5 - Net Enabled Weapon Data Link, High Frequency radio Internet Protocol (HF-IP), Integrated Broadcast Service (IBS) filtering, IBS receiver, and Harpoon II+. (TO BE FIELDED FY20)
- ECP 6 - ASW SIGINT, Anti-Submarine Warfare (ASW) capability, Wide Band SATCOM, Higher Than Secret (HTS) processing, Enhanced track management (Minotaur), Applications Based Architecture (ABA) and Combat System.
- ECP 7 - Enhanced Multi-Static Active Coherent (MAC).

To expedite fielding capability to the P-8A Fleet, ECPs 4, 5, and 6 are executed concurrently as these capabilities are independent of one another. However, Enhanced MAC (ECP 7) is reliant on ECP 6's Combat System hardware and architecture to operate on the P-8A. Both ECP 6 and ECP 7 are integrated via the Platform Integration contract planned to be awarded 2Q FY2019. ECP 6 integration activities will begin 1Q FY2019 with initiation of the Government Lead Capability Integrator (LCI) integration and upon award of the Platform Integration (PI) contract in 2Q FY2019. ECP 7 integration activities will begin 1Q 2020. Enhanced MAC (ECP 7) is developed within Program Element (PE) 0604261N and integrated via the Platform Integration contract within this PE.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.

Note: This PE was re-phased due to Congressional adjustments through FY2018 which changed the FY2019 and FY2020 plans.
Note: ECP 6 fielding in 1Q2024 includes 7 aircraft (1 squadron) modified, trained and ready to deploy.		199.930		123.752		163.809		177.234				177.234		145.254		123.514		126.014		133.623

		166		Project		0605504N		3218		P-8A Spiral 2 Development		05		The P-8A Increment 3 program consists of incremental enhancement Engineering Change Proposals (ECPs) to system capabilities that will retain cost-wise effectiveness for major combat operations. Increment 3 will incorporate improvements to aircraft systems including significant war-altering Anti-Submarine Warfare (ASW) capabilities of Enhanced Multi-Static Active Coherent (MAC) and ASW Signal Intelligence (SIGINT) which are enabled by the incorporation of Combat System hardware and architecture improvements, ASW and Anti-Surface Warfare (ASuW) sensor improvements, communication capability upgrades, ASuW Net Enabled Weapon (NEW), and Higher-Than-Secret (HTS) security capability. 

These capabilities will be developed as a series of ECPs for the P-8A and are as follows:
- ECP 4 - Software upgrades to Narrowband SATCOM and Radar Targeting. (FIELDED FY18)
- ECP 5 - Net Enabled Weapon Data Link, High Frequency radio Internet Protocol (HF-IP), Integrated Broadcast Service (IBS) filtering, IBS receiver, and Harpoon II+. (TO BE FIELDED FY20)
- ECP 6 - ASW SIGINT, Anti-Submarine Warfare (ASW) capability, Wide Band SATCOM, Higher Than Secret (HTS) processing, Enhanced track management (Minotaur), Applications Based Architecture (ABA) and Combat System.
- ECP 7 - Enhanced Multi-Static Active Coherent (MAC).

To expedite fielding capability to the P-8A Fleet, ECPs 4, 5, and 6 are executed concurrently as these capabilities are independent of one another. However, Enhanced MAC (ECP 7) is reliant on ECP 6's Combat System hardware and architecture to operate on the P-8A. Both ECP 6 and ECP 7 are integrated via the Platform Integration contract planned to be awarded 2Q FY2019. ECP 6 integration activities will begin 1Q FY2019 with initiation of the Government Lead Capability Integrator (LCI) integration and upon award of the Platform Integration (PI) contract in 2Q FY2019. ECP 7 integration activities will begin 1Q 2020. Enhanced MAC (ECP 7) is developed within Program Element (PE) 0604261N and integrated via the Platform Integration contract within this PE.

Note: This PE was re-phased due to Congressional adjustments through FY2018 which changed the FY19 and FY20 plans.
Note: ECP 6 fielding in 1Q2024 includes 7 aircraft (1 squadron) modified, trained and ready to deploy.		199.930		123.752		158.809		177.234				177.234		145.254		123.514		126.014		133.623

		166		A/PP		0605504N		3218		Product Development		05						113.077		146.836		154.613		0.000		154.613								

		166		A/PP		0605504N		3218		Support/Test & Evaluation/Management Services		05						10.675		11.973		22.621		0.000		22.621								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		166		Project		0605504N		9999		Congressional Adds		05		Congressional Add to enable small business support to P-8A Increment 3 development of Applications Based Architecture (ABA) components.		0.000		0.000		5.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		166		CA		0605504N		9999		New Design SSN SBIR (Cong)		05						0.000		5.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		167		PE		0605611M				(U) MC AVS Development & Demonstration		05		The Amphibious Combat Vehicle is an armored personnel carrier, balanced in performance, protection, and payload for employment within the Ground Combat Element (GCE) and throughout the range of military operations, to include a swim capability.		0.000		150.381		66.137		77.322				77.322		59.517		43.940		8.202		8.498

		167		Project		0605611M		0025		Amphibious Combat Vehicle 1.1		05		The Amphibious Combat Vehicle (ACV) will be a partial and complementary replacement for the legacy Assault Amphibious Vehicle (AAV) battalions within the Marine Divisions. ACV-equipped AA companies will provide protected mobility and general support lift to elements of Marine Infantry Battalions. The ACV, an advanced generation, eight-wheeled
armored personnel carrier, will mitigate current and projected capability gaps by providing improved lethality against dismounted enemy troops, more effective land and water tactical mobility, and increased force protection and survivability from blast, fragmentation, and kinetic energy threats. ACV is structured to be executed in multiple increments, with the first increment designed to provide an initial operational capability of personnel carriers. Subsequent increments are planned to provide additional personnel carriers and to develop Mission Role Variants (MRVs), such as command and control and tactical recovery capabilities.

The decrease in ACV 1.1 from FY 2019 to FY 2020 is primarily attributed to completion of corrective action modifications and the transition to Full Up System Level (FUSL) testing and Initial Operational Test & Evaluation (IOT&E).		0.000		150.381		42.448		23.299				23.299		0.060		0.000		0.000		0.000

		167		A/PP		0605611M		0025		Management Services		05						14.018		2.000		2.533		0.000		2.533								

		167		A/PP		0605611M		0025		Product Development		05						104.730		13.844		1.764		0.000		1.764								

		167		A/PP		0605611M		0025		Program Support		05						8.635		4.591		2.326		0.000		2.326								

		167		A/PP		0605611M		0025		Test & Evaluation		05						22.998		22.013		16.676		0.000		16.676								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		167		Project		0605611M		0026		Amphibious Combat Vehicle 1.2		05		The Amphibious Combat Vehicle (ACV) will be a partial and complementary replacement for the legacy Amphibious Assault Vehicle (AAV) battalion's within the Marine Divisions.  ACV-equipped AA companies will provide protected mobility and general support lift to elements of Marine Infantry Battalions.  The ACV, an advanced generation, eight-wheeled armored personnel carrier, will mitigate current and projected capability gaps by providing improved lethality against dismounted enemy troops, more effective land and water tactical mobility, and increased force protection and survivability from blast, fragmentation, and kinetic energy threats.  The ACV program is structured to be executed in multiple increments, with the first increment designed to provide an initial operational capability of personnel carriers.  Subsequent increments are planned to provide additional personnel variants and to develop Mission Role Variants (MRVs), such as command and control and tactical recovery capabilities.  ACV 1.2 will provide the Marine Corps with armored protected land mobility to effectively maneuver with the rest of the armored Marine Air Ground Task Force (MAGTF) and the water mobility to self-deploy from amphibious shipping.		0.000		0.000		23.689		54.023				54.023		59.457		43.940		8.202		8.498

		167		A/PP		0605611M		0026		Product Developmemt		05						0.000		23.144		50.375		0.000		50.375								

		167		A/PP		0605611M		0026		Program Support		05						0.000		0.545		3.648		0.000		3.648								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		168		PE		0605813M				(U)Joint Light Tactical Veh (JLTV) Sys Dev & Dem		05		Funding supports the JLTV Family of Vehicles (FoV) to include the development and testing of Command, Control, Communications, Computers, & Intelligence (C4I) for integration with the JLTV.  JLTV is a joint program between the U.S. Army and the U.S. Marine Corps, of which the U.S. Army is the lead service.  JLTV is a FoV capable of performing multiple mission roles designed to provide protected, sustained, and networked mobility for personnel and payloads across the full Range of Military Operations (ROMO). JLTV features include increased performance, protection, and payload over the current legacy High Mobility Multipurpose Wheeled Vehicle (HMMWV) fleet, minimizing ownership costs by maximizing commonality, fuel efficiency and reliability.  The commonality of components, maintenance procedures, training, etc, among vehicles are inherent in FoV solutions across mission variants to minimize total ownership cost.  Unique service requirements have been minimized.

Major FY20 budget activities include systems engineering/integration activities, design analysis and tests conducted at the Joint GSIL. Efforts will focus on enhancing performance of Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance (C4ISR) system capabilities as they relate to the JLTV; developmental efforts required for the integration of future C4ISR requirements on the JLTV; and cyber security vulnerability assessment and development of associated solutions of the JLTV system and integrated GFE and software. Future C4ISR integration activities such as: Network on the Move (NOTOM) Ground Combat Vehicles; Mounted Family of Computers Core Services (MFoCS); Communications Emitter Sensing and Attack Systems (CESAS); and Military GPS User Equipment (MGUE).		0.000		19.467		0.000		2.105				2.105		0.000		0.000		0.000		0.000

		168		Project		0605813M		3209		Joint Light Tactical Vehicle		05		Funding supports the JLTV Family of Vehicles (FoV) to include the development and testing of Command, Control, Communications, Computers, & Intelligence (C4I) for integration with the JLTV. JLTV is a joint program between the U.S. Army and the U.S. Marine Corps, of which the U.S. Army is the lead service.  JLTV is a FoV capable of performing multiple mission roles designed to provide protected, sustained, and networked mobility for personnel and payloads across the full Range of Military Operations (ROMO). JLTV features include increased performance, protection, and payload over the current legacy HMMWV fleet, minimizing ownership costs by maximizing commonality, fuel efficiency and reliability.  The commonality of components, maintenance procedures, training, etc, among vehicles are inherent in FoV solutions across mission variants to minimize total ownership cost.  Unique service requirements have been minimized.

Funding supports modernization of the current JLTV by investigating technology insertions including, but not limited to: condition based maintenance, vetronics, Victory Architecture, autonomous operations and other emerging technologies.

Major FY20 budget activities include systems engineering/integration activities, design analysis and tests conducted at the Joint GSIL. Efforts will focus on enhancing performance of Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance (C4ISR) system capabilities as they relate to the JLTV; developmental efforts required for the integration of future C4ISR requirements on the JLTV; and cyber security vulnerability assessment and development of associated solutions of the JLTV system and integrated GFE and software. Future C4ISR integration activities include efforts such as: Network on the Move (NOTOM) Ground Combat Vehicles; Mounted Family of Computers Core Services (MFoCS); Communications Emitter Sensing and Attack Systems (CESAS); and Military GPS User Equipment (MGUE).		0.000		19.467		0.000		2.105				2.105		0.000		0.000		0.000		0.000

		168		A/PP		0605813M		3209		Government Systems Integration Laboratory (GSIL) Analysis and Support Engineering		05						2.239		0.000		2.105		0.000		2.105								

		168		A/PP		0605813M		3209		Program Management Support		05						1.416		0.000		0.000		0.000		0.000								

		168		A/PP		0605813M		3209		Test and Evaluation Events and Analysis		05						15.812		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		169		PE		0204202N				DDG-1000		05		The FY 2020 funding request was reduced by $5.000 million to account for the availability of prior year execution balances. 

This Program Element (PE) provides funds for development of the DDG 1000 Class of U.S. Navy surface combatants. The mission of the DDG 1000 class is to provide credible independent forward presence/deterrence and operate as an integral part of Naval, Joint or Combined Maritime Forces. DDG 1000 will establish and maintain surface and sub-surface superiority, provide local air defense, and incorporate signature reduction to operate in all threat environments. DDG 1000 will have seamless Joint Interoperability to integrate all source information for battlespace awareness and weapons direction.		1,429.462		134.664		140.264		111.435				111.435		107.912		72.025		15.042		10.164

		169		Project		0204202N		2464		DD(X) Sys Design, Dev & Integration		05		This project encompasses DDG 1000 development efforts required to deliver the Flight I DDG 1000 Class Ships. Major efforts include software requirements analysis, architectural and design code and unit testing, integration, qualification testing, and Independent Verification and Validation (IV&V) for Software Releases; execution of Integrated Power Systems (IPS) and ship control system testing and integration; Live Fire Test and Evaluation (LFT&E), Developmental Testing (DT), and Integrated Testing (IT) in support of the Test and Evaluation Master Plan (TEMP) and development of Tactical Tomahawk Weapon Control System (TTWCS) software. Funding for previous years is included in PE 0604300N and under 0204202N Project Unit 4009, Advanced Gun System (AGS), on DD(X).

Surface Strike 
After a comprehensive review of Zumwalt class requirements, Navy decided in November 2017 to refocus the primary mission of the Zumwalt Class Destroyers from Land Attack to Offensive Surface Strike.  The funding requested in PB 19 will facilitate this change in mission and add lethal, offensive fires against targets afloat and ashore.  These changes include integration of SM-6 capability, Maritime Strike Tomahawk Integration, and organic cryptologic collection equipment (SPECTRAL).  In order to maintain the required radar signature, an upgrade in off-board platform communications to the Network Tactical Common Data Link (NTCDL) is also required, paired with the SPECTRAL system. 

The Advanced Gun Systems will remain on the ships, but in an inactive status for future use, when a gun round that can affordably meet the desired capability is developed and fielded.		1,429.462		134.664		140.264		111.435				111.435		107.912		72.025		15.042		10.164

		169		A/PP		0204202N		2464		Product / Software Development		05						66.344		62.154		63.915		0.000		63.915								

		169		A/PP		0204202N		2464		Test and Evaluation		05						68.320		78.110		47.520		0.000		47.520								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		172		PE		0304785N				Tactical Cryptologic Systems		05		The Shipboard Information Warfare (SIW) line includes the Ship's Signal Exploitation Equipment (SSEE) Family of Systems (FoS) which include Increment E, Increment F (and its variants), Spectral and Modifications, as well as the Integrated Communications Data System (ICADS) Increment I and Increment II. These programs are classified Information Warfare (IW) / Electronic Warfare (EW) tactical cryptologic systems supporting Command and Control, Battlespace Awareness, Electromagnetic Maneuver Warfare / Integrated Fires (EMW/IF) modes of global engagement. These systems enable power projection at the strategic level in any environment including communications challenged situations (previously referred to as Anti-Access, Area Denial (A2AD)) across the globe and provide offensive EW capabilities at the tactical level, ensuring surface vessels ability to disrupt, deny, degrade and defeat adversary (state and non-state) use of the radio frequency spectrum while simultaneously providing advanced Information Related Capabilities (IRC) to maritime warfighters. SSEE systems detect adversary radio frequency emissions and use them to provide critical tactical and strategic intelligence, situational awareness, and hostile threat assessment depriving the adversary of enhanced signals exploitation capability and limiting their ability to counter strike. The systems are incremental acquisition programs designed to pace adversary communications technology development by using Research, Development, Test & Evaluation (RDT&E) funding to rapidly develop and transition new technologies and provide new capabilities as Pre-Planned Product Improvement (P3I) upgrades into the system's hardware/software configuration via a net-centric Service Oriented Architecture (SOA). Funding will focus on developing and delivering expanded offensive IW / EW and future Cyberspace capabilities in accordance with Presidential direction and in support of multiple Operational Plans (OPLANS) and communications challenged scenarios. ICADS Increment II is a mission critical system providing advanced simulation capability for naval platforms as well as back-up communications capabilities. Additional details for these programs are held at a higher classification level. The Advanced Cryptologic Systems Engineering 

The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance and Reconnaissance (ISR) systems and operations. DCGS accesses and ingests data from spaceborne, airborne, subsurface, and surface ISR collection assets, intelligence databases and intelligence producers. This collected data is shared across a joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System (GCCS) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signals Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL) or Information Store (iSToRE), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g., Global Command and Control System - Maritime (GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N system efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of a Maritime ISR Enterprise capabilities, migration of ISR applications to a SOA environment, and integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). DCGS-N will also become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy. Additionally, Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. ISR systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. DCGS-N Increment 1 is currently performing technical refreshes to Windows 10 (WIN 10) per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N Increment 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on Unit Level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.

DCGS-N Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N Increment 2 will perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide MDA capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 Enterprise Node; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. The third release (Fleet Capability Release 3 (FCR-3), enhances embedded training to include new modified capabilities, automatic exploitation of motion imagery, ability to define, detect, and display anomalies, ability to observe entities with target list items, fusion of observation reports to detect non-emitting vessels, enhanced alerting and enterprise connectivity detection.  DCGS-N Increment 2 will insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. Follow-on releases will be developed based on Fleet requirements. 

The Cryptologic Carry-on Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface cryptologic carry-on capability. There are 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each of these is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, numerous Navy and Coast Guard platforms are other potential users.

In FY 2020, SSEE Increment F (and its variants) will continue to develop, refine, and test new, unexplored and unexploited signal and cyber capabilities and integrate solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums, insert new technology enhancements via incremental software and hardware upgrades and to deliver as required to maximize system effectiveness. Specifically, Increment F will continue development in support of software and hardware development for VITA 49 / VPX Next-Generation Chassis to deliver advanced capabilities in a dynamic environment while integrating hosting services to platforms, bringing an enhanced modular, mission-tailorable system infrastructure specifically required for National/Tactical integration. Funding will also finalize development for solutions intended to meet Joint interface and compliance standards (4.X). SSEE Increment F also continues to integrate capabilities able to operate in communications challenged environments into the system configuration. 

In FY 2020, Spectral will continue acquisition, logistics, test planning, and contracting activities, while beginning development and engineering of capabilities and subsystems to be incorporated into Engineering Design Models (EDMs) required under Fleet Capability Release - 1 (FCR-1).  FY 2020 for SSEE Modifications supports continued hardware and software development to bring advanced capabilities to the Fleet for simultaneous detection, collection, processing, electronic warfare and display of communication intelligence data from hostile, high threat and adversary platforms in select extended frequency ranges not prosecuted today. It will continue development to integrate designs to bring advanced signal processing to the Next Generation-GRAYWING capability while migrating to meet future industry backplane standards to align with Common Core Architecture (CCA) strategies. 

In FY 2020, Integrated Communications and Data Systems Increment II (ICADS Inc. II) will support EDM - 1 development, testing and demonstration of system capability running in accordance with Commander, U.S. Pacific Fleet (COMPACFLT) requirements as well as all the necessary technical, acquisition and contracting documentation to bring additional EDM's.

In FY 2020, DCGS-N Increment 1 will continue development, integration and regression testing required to remain aligned with national imagery standards to be incorporated into technology refreshes for Win 10 upgrades.

In FY 2020, Intelligence Carry-On Program (ICOP) will commence integration and testing events in support of F35 Block 3 and Triton. In addition, ICOP will perform interoperability testing with new capabilities such as minotaur and project maven to align with Integrated Fires (IF) / Electromagnetic Warfare (EMW) concepts.

In FY 2020, DCGS-N Increment 2 will award a Contract that will support the Government LSI for integration, assembly and test of commercial items, COTS, and GOTS components procured for the DCGS-N Increment 2 baseline. Currently this support is provided on several task orders on several contract vehicles. This contract will consolidate that work into a single contract to cover integration of capabilities in FCR-3 through Fleet Capability Release 5 (FCR-5), and ensure Distributed Common Ground System-Navy (DCGS-N) Increment 2 interoperability with the DCGS-N Family of System (FoS), the multi-service and Intelligence Community DCGS FoS, and the Consolidated Afloat Networks and Enterprise Services (CANES) system. DCGS-N Increment 2 will install one (1) unit for Initial Operational Test and Evaluation (IOT&E). DCGS-N Inc 2 will complete integration of Fleet Capability Release 3 (FCR-3) and conduct an In Progress Test Review and Integrated Test of the FCR-3 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to integrate a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data. Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. Intelligence, Surveillance, Reconnaissance (ISR) systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

In FY 2020, Cryptologic Carry On Program (CCOP) will continue to integrate, test, and document identified COTS and GOTS technologies and subsystems that meet emergent and on-going Fleet requirements as specified in the SOI and target threat list, as well as, continue to develop upgrades to existing systems and subsystems according to Fleet requirements. Funds aid the development of new signal processing algorithms and software based solutions to enable rapid transition of capability to permanently installed SSES systems, including SSEE Family of Systems (FoS) and its variants, the research of self-contained small form factor systems for Patrol craft and other small units, and the research of Adaptive Mission Modules for rapid insertion to counter specific threats or provide intelligence in specific areas of operation. More details are available at higher classification.		327.817		22.762		42.398		101.339				101.339		99.347		91.098		110.888		113.094

		172		Project		0304785N		2134		Shipboard IW Exploit		05		The FY 2020 funding request was increased by $11.098M to support Ship's Signal Exploitation Equipment (SSEE) Family of Systems (FoS) (which includes SSEE Increment E, SSEE Increment F (and its variants), Spectral and SSEE Modifications), and Integrated Communications Data System (ICADS) (which includes ICADS Increment I and ICADS Increment II)). These programs are classified Information Warfare (IW) / Electronic Warfare (EW) tactical cryptologic systems supporting all facets of Assured Command and Control, Battlespace Awareness, Electromagnetic Maneuver Warfare / Integrated Fires (EMW/IF) modes of global engagement and provide both battle group and combatant commanders with real-time indications and warnings by acquisition ("Find") and localization ("Fix") of Signals of Interest (SOI) as well as provide the Surface Fleet's only EW non-kinetic capabilities ("Finish"). The SSEE Increment F variants bring a new dimension of afloat Signals Intelligence (SIGINT) capabilities by providing advanced scalability and modularity for mission planners to execute.  SSEE Modifications is a classified tactical signals intelligence frequency extension capability that integrates and interoperates with SSEE Increment F host system. SSEE Modifications is broken into two major components, Paragon which provides simultaneous detection, collection, processing, Information Operations (IO) and display of communication intelligence data from hostile, high threat and adversary platforms in select frequency ranges not prosecuted or countered with the host system, and the Graywing subsystem which is an advanced common data link system with SSEE Increment F systems.  Spectral however, is the Navy's next-generation SIGINT, EMW, and IO weapons system to provide scalable, mission configurable, and modular capabilities using a common user interface through an open software architecture to allow rapid integration and deployment of special use capabilities satisfying Navy and Joint maritime intelligence requirements beyond any existing system could match.  Spectral will rapidly deliver enhancements in spectrum coverage, advances in antenna technologies, and improvements in integration with other Radio Frequency (RF) systems, combat systems, and other data interfaces to bring a together a comprehensive integrated cryptologic intelligence picture.  As an incremental acquisition program, Research, Development, Test & Evaluation (RDT&E) funding is required to rapidly develop and integrate new technologies and associated new operational capabilities to pace both known and future signal threats and transition as Pre-Planned Product Improvement (P3I) upgrades into the system's hardware / software configuration and deliver to fielded systems as required to satisfy Fleet needs. Program funding incorporates P3I, new Commercial-Off-The-Shelf (COTS) or Government-Off-the-Shelf (GOTS) based technologies, and software into the existing systems to address Fleet needed priorities, capability gaps or combat known threats. Funding also focuses on developing and delivering expanded non-kinetic EW capabilities and net-centric Service Oriented Architecture (SOA), as well as meeting intended interoperability objectives through Fleet defined Common Core Architectures (CCA) to enable application hosting services; all in accordance with Presidential direction and strategic objectives while also in support of multiple Operational Plans (OPLANS), Concepts of Operations (CONOPS) and communications challenged scenarios (previously known as Anti-Access Area Denial) (further details held at a higher classification level). SSEE FoS will continue development and integration of capabilities able to operate in those communications challenged environments solutions for the SSEE Increment F, SSEE Modifications, and Spectral systems as well as bring enhanced signals exploitation and expanded SOI processing capabilities to fielded systems. Funding supports development and integration efforts to fuse data produced and distributed by Shipboard IW/Information Operations (IO) systems with other intelligence data at multiple classification levels and provided to shipboard combat systems to support kinetic and non-kinetic fires. It can also be used to enable a more complete understanding and more agile and effective exploitation of the electromagnetic spectrum. 

FY 2020 funding for SSEE Increment F (and its variants) will continue to develop, refine, and test new, unexplored and unexploited signal and cyber capabilities and integrate solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums, insert new technology enhancements via incremental software and hardware upgrades and to deliver as required to maximize system effectiveness. Specifically, Increment F will continue development in support of software and hardware development for VITA 49 / VPX Next-Generation Chassis to deliver advanced capabilities in a dynamic environment while integrating hosting services to platforms, bringing an enhanced modular, mission-tailorable system infrastructure specifically required for National/Tactical integration. Funding will also finalize development for solutions intended to meet Joint interface and compliance standards (4.X). SSEE Increment F also continues to integrate capabilities able to operate in communications challenged environments into the system configuration. 

FY 2020 funding for Spectral will continue acquisition, logistics, test planning, and contracting activities, while beginning development and engineering of capabilities and subsystems to be incorporated into Engineering Design Models (EDMs) required under Fleet Capability Release - 1 (FCR-1).  FY 2020 for SSEE Modifications supports continued hardware and software development to bring advanced capabilities to the Fleet for simultaneous detection, collection, processing, electronic warfare and display of communication intelligence data from hostile, high threat and adversary platforms in select extended frequency ranges not prosecuted today. It will continue development to integrate designs to bring advanced signal processing to the Next Generation-GRAYWING capability while migrating to meet future industry backplane standards to align with Common Core Architecture (CCA) strategies. 

With finalized Spectral requirements and specifications, changes have been made to the schedule which include shifting Milestone B decision from QTR 3 FY 2018 to QTR 3 FY 2020, and Fleet Capability Release (FCR) Integration Test from QTR 2 FY 2020 to QTR 4 FY 2023.  Production Representative/Engineering Design Model (EDM) development begins in QTR 2 FY 2020, and Fleet Capability Release (FCR)-1 begins in QTR 1 FY 2023.  Additionally, it added an EDM Integration Test and Operational Assessment in QTR 3 and QTR 4 FY 2022 respectively.  

FY 2020 funding for Integrated Communications and Data Systems Increment II (ICADS Inc. II) will support EDM - 1 development, testing and demonstration of system capability running in accordance with Commander, U.S. Pacific Fleet (COMPACFLT) requirements as well as all the necessary technical, acquisition and contracting documentation to bring additional EDM's.

Revised Fleet requirements for ICADS Inc. II coupled with a delayed start in acquisition and engineering, forced adopting a new hybrid acquisition model to ensure rapid system prototyping.  The following changes have made to the ICADS schedule: Milestone C shifted from QTR 1 FY 2020 to QTR 4 FY 2021, Integration Test -1 moved from QTR 4 FY 2018 to QTR 4 FY 2021 and Production Representative -1 delivery from QTR 4 FY 2018 to QTR 1 FY 2021.		327.817		22.762		42.398		53.496				53.496		56.440		48.802		57.618		58.775

		172		A/PP		0304785N		2134		Integrated Communications and Data Systems Increment II (ICADS Inc II)		05						2.458		9.837		8.300		0.000		8.300								

		172		A/PP		0304785N		2134		Ship's Signal Exploitation Equipment Inc F (SSEE Inc F)		05						6.487		8.148		12.589		0.000		12.589								

		172		A/PP		0304785N		2134		Ship's Signal Exploitation Equipment Modifications  (SSEE Modifications)		05						4.498		5.682		5.328		0.000		5.328								

		172		A/PP		0304785N		2134		Spectral		05						9.319		18.731		27.279		0.000		27.279								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		172		Project		0304785N		2174		Distributed Common Ground System-Navy (DCGS-N)		05		The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) systems and operations. DCGS accesses and ingests data from space borne, airborne, subsurface, and surface Intelligence, Surveillance, Reconnaissance (ISR) collection assets, intelligence databases and intelligence producers. This collected data is shared across a Joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System - Maritime (GCCS-M) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signal Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g.,GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of Maritime ISR Enterprise capabilities, migration of ISR SOA applications, integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). Additionally, DCGS-N will become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. Program is currently performing technical refreshes to Windows 10 per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N INC 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on unit level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise. 

In FY 2020, Distributed Common Ground System - Navy (DCGS-N) Increment 1 will continue development, integration and regression testing required to remain aligned with national imagery standards to be incorporated into technology refreshes for Windows 10 (WIN 10)upgrades.

In FY 2020, ICOP will commence integration and testing events in support of F35 Block 3 and Triton. In addition, ICOP will perform interoperability testing with new capabilities such as minotaur and project maven to align with Integrated Fires (IF) / Electromagnetic Warfare (EMW) concepts.		0.000		0.000		0.000		0.583				0.583		0.589		0.669		0.675		0.678

		172		A/PP		0304785N		2174		Distributed Common Ground System-Navy (DCGS-N) Increment 1		05						0.000		0.000		0.133		0.000		0.133								

		172		A/PP		0304785N		2174		Intelligence Carry-On Program (ICOP)		05						0.000		0.000		0.450		0.000		0.450								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		172		Project		0304785N		2227		Distributed Common Ground System (DCGS-N) Inc 2		05		Distributed Common Ground System-Navy (DCGS-N) Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N INC 2 will perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide Maritime Domain Awareness (MDA) capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 and MDA Enterprise Nodes; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production improving throughout the automation; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. The third release (Fleet Capability Release 3 (FCR-3), enhances embedded training to include new modified capabilities, automatic exploitation of motion imagery, ability to define, detect, and display anomalies, ability to observe entities with target list items, fusion of observation reports to detect non-emitting vessels, enhanced alerting and enterprise connectivity detection. Follow-on releases will be developed in a threat based approach pacing advances in ISR data, analytics, and mission to meet fleet requirements. 

In FY 2020, DCGS-N Increment 2 will award a Contract that will support the Government LSI for integration, assembly and test of commercial items, COTS, and GOTS components procured for the DCGS-N Increment 2 baseline. Currently this support is provided on several task orders on several contract vehicles. This contract will consolidate that work into a single contract to cover integration of capabilities in FCR-3 through Fleet Capability Release 5 (FCR-5), and ensure Distributed Common Ground System-Navy (DCGS-N) Increment 2 interoperability with the DCGS-N Family of System (FoS), the multi-service and Intelligence Community DCGS FoS, and the Consolidated Afloat Networks and Enterprise Services (CANES) system. DCGS-N Increment 2 will install one (1) unit for Initial Operational Test and Evaluation (IOT&E). DCGS-N Inc 2 will complete integration of Fleet Capability Release 3 (FCR-3) and conduct an In Progress Test Review and Integrated Test of the FCR-3 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to integrate a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data. Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. Intelligence, Surveillance, Reconnaissance (ISR) systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.		0.000		0.000		0.000		42.745				42.745		37.688		36.941		34.460		35.143

		172		A/PP		0304785N		2227		Distributed Common Ground System-Navy (DCGS-N) Increment 2		05						0.000		0.000		42.745		0.000		42.745								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		172		Project		0304785N		3091		Advanced Cryptological Sys Eng (CCOP)		05		The Advanced Cryptologic Systems Engineering - Cryptologic Carry On Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability. There are approximately 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, there are other numerous Naval platforms(including U.S. Coast Guard and USNs) that could serve as potential users. This funding line provides resources to enable rapid transition of available Commercial Off-The-Shelf (COTS) and Government Off -The-Shelf (GOTS) technologies that apply to Fleet requirements for carry-on system functionalities. These technologies typically require various levels of integration to leverage on-board systems providing system and mission management, product reporting, and data analysis. COTS / GOTS system documentation and training materials require adaptation or modification to meet fleet operator requirements, or entirely new training materials may need to be developed. Prior to operational deployment, systems must be systematically tested to ensure suitable and reliable operation, tested for network vulnerabilities if connected to shipboard Local Area Networks, and tested relative to interoperability requirements. Certification testing is conducted to meet Office of Naval Intelligence security requirements, and network testing is conducted in accordance with Information Technology (IT) requirements to allow connection to Navy networks. Funding will also provide resources to address rapid deployment of enhancements or improvements to the common hardware and/or software baseline of all other carry-on subsystems to meet emergent requirements. Funding will support development and integration efforts to fuse data produced and distributed by Shipboard IW / Information Operations (IO) systems with other intelligence data at multiple classification levels which is then provided to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets, etc.) and non-kinetic fires (electronic attack, lasers, cyber) in order to enable a more agile, effective and complete exploitation of the electromagnetic spectrum.		0.000		0.000		0.000		4.515				4.515		4.630		4.686		4.835		4.932

		172		A/PP		0304785N		3091		Advanced Cryptological Sys Eng - CCOP		05						0.000		0.000		4.515		0.000		4.515								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		172		Project		0304785N		3431		Distributed Operations		05		Funds develop/integrate services into the DO Architecture: mission planning & tasking, maintenance IO, sensor networking, signal acquisition, geolocation, MOPs, remote management, sensor CM, IO support, multi-sensor tasking, and frequency extension while integrating a common operating picture via Integrated Fires and bringing in UAV data (e.g. MQ-4) in both the distributed sensor network and common operating picture giving afloat battle commanders a combined strategic and tactical intelligence information.  Program funding commences in 2023.		0.000		0.000		0.000		0.000				0.000		0.000		0.000		13.300		13.566

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		173		PE		0306250M				(U)Cyber Operations Technology Development		05		This program element supports cost associated with research, development, and modification of cyber technologies supporting Marine Corps Cyber Mission Forces (CMF) and missions assigned by USCYBERCOM.
 
The Strategic Cyber Security Operations Development is an initiative to conduct engineering and manufacturing development tasks aimed at the attainment and maintenance of the security properties of the Marine Corps and its assets against relevant security risks within the cyber environment.  This project includes cyber security tools system development, integration, enhancement and demonstrations designed at protecting and defending the Marine Corps Enterprise Network (MCEN); defending national interests against cyberattacks of significant consequence; and providing integrated cyber capabilities to support military operations and contingency plans. The project incorporates development of strategic partnerships with defense intelligence agencies and commercial cyber security developers in order to leverage current and emerging cyber security technologies in defensive/offensive tools, policies, security concepts, security safeguards, guidelines, risk management approaches, actions, training, and best practices that can be used to protect the Marine Corps' cyber domain; organization and user's assets.  Marine Corps' organization and user's assets include connected computing devices, infrastructure, applications, services, telecommunications systems, and the totality of transmitted and/or stored information in the cyber environment.		0.000		2.960		6.808		26.406				26.406		26.322		29.431		30.379		29.527

		173		Project		0306250M		2958		Cyberspace Activities		05		This program element supports cost associated with research, development, and modification of cyber technologies supporting Marine Corps Cyber Mission Forces (CMF) and missions assigned by USCYBERCOM.
 
The Strategic Cyber Security Operations Development is an initiative to conduct engineering and manufacturing development tasks aimed at the attainment and maintenance of the security properties of the Marine Corps and its assets against relevant security risks within the cyber environment.  This project includes cyber security tools system development, integration, enhancement and demonstrations designed at protecting and defending the Marine Corps Enterprise Network (MCEN); defending national interests against cyber attacks of significant consequence; and providing integrated cyber capabilities to support military operations and contingency plans. The project incorporates development of strategic partnerships with defense intelligence agencies and commercial cyber security developers in order to leverage current and emerging cyber security technologies in defensive/offensive tools, policies, security concepts, security safeguards, guidelines, risk management approaches, actions, training, and best practices that can be used to protect the Marine Corps' cyber domain; organization and user's assets.  Marine Corps' organization and user's assets include connected computing devices, infrastructure, applications, services, telecommunications systems, and the totality of transmitted and/or stored information in the cyber environment.

The FY 2020 funding request was increased by $19.598M. This funding will develop tools, platforms, and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to enable appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.		0.000		2.960		6.808		26.406				26.406		26.322		29.431		30.379		29.527

		173		A/PP		0306250M		2958		Common Access Platform		05						0.000		0.000		19.598		0.000		19.598								

		173		A/PP		0306250M		2958		Cyber Tool Development		05						2.960		6.808		6.808		0.000		6.808								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		174		PE		0604256N				Threat Simulator Development		06		This is a continuing program that consolidates the design, fabrication and integration of Naval Electronic Warfare (EW) threat simulators for increased managerial emphasis and coordination. These simulator development efforts provide realistic Developmental and Operational Test and Evaluation environments to test EW systems and defensive tactics. These projects develop threat Anti-Air and Anti-Ship weapon system simulators in accordance with the Services' requirements.

The 0602 Project, Electronic Warfare Environment Simulation, directly supports the Test and Evaluation resource requirements for all Naval Air EW development programs to include multi-spectral situational awareness and countermeasures. Programs in development and future programs include: Joint Strike Fighter, EA-18G, Low Band Transmitter, Next Generation Jammer, Advanced Anti-Radiation Guided Missile (AARGM), Long Range Anti-Ship Missile (LRASM), and Triton.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		89.491		94.576		66.678				66.678		29.986		29.109		29.238		29.843

		174		Project		0604256N		0602		Eletronics W/F Env Simulation (ECHO)		06		The objective of this project is development of necessary simulation facilities and approaches to allow determination of the effectiveness of Electronic Warfare (EW) in real world engagement situations and to support the introduction of modern, effective systems into Naval Aviation. The heavy use of test resources by all Services demonstrates the importance of these assets. 

The Electronic Warfare Environment Simulation project is unique because it is the only program within the Department of Defense which develops and provides Naval anti-air warfare threat assets for Test and Evaluation (T&E).

This project directly supports the T&E resource requirements for all Naval Air EW development programs, to include multi-spectral situational awareness and countermeasures. Programs in development and future programs include: Joint Strike Fighter, EA-18G, Low Band Transmitter, Next Generation Jammer, Advanced Anti-Radiation Guided Missile (AARGM), Long Range Anti-Ship Missile (LRASM), and Triton.

This project provides for the development of an Integrated Air Defense T&E capability to be fielded at each of the three sites comprising the Navy's Tri-Center complex: Naval Air Warfare Center Weapons Division, China Lake and Point Mugu in CA, and Naval Air Warfare Center Aircraft Division, Patuxent River, MD.		0.000		74.630		80.936		54.241				54.241		14.430		13.901		14.339		14.626

		174		A/PP		0604256N		0602		ACQUISITION AND MEASUREMENT CAPABILITIES		06						63.806		71.491		41.221		0.000		41.221								

		174		A/PP		0604256N		0602		ENGAGEMENT CAPABILITIES		06						10.049		8.855		12.430		0.000		12.430								

		174		A/PP		0604256N		0602		REQUIREMENTS AND VALIDATION		06						0.775		0.590		0.590		0.000		0.590								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		174		Project		0604256N		0672		Effect Nav E/W (ENEWS)		06		The objective of the Effectiveness of Naval Electronic Warfare (EW) Systems (ENEWS) Project is the development and application of necessary simulation assets to determine the effectiveness of Electronic Warfare for Navy ships in simulated real-world engagement situations.  The project primarily supports the introduction of modern, effective shipboard and off-board Electronic Warfare systems, and tactics for the Surface Navy.  The heavy use of ENEWS resources by Naval Sea Systems Command, Operational Test and Evaluation (OT&E) Force, Special Operations, and other Electronic Warfare Research, Development, Test and Evaluation (T&E) agencies speaks to the overall importance of this project.  The project provides support for Electronic Warfare system design, Engineering Test (ET), Development Test (DT), Operational Test (OT), and the development of utilization tactics.  In the past ENEWS quick reaction capabilities have had great impact on crisis situations such as the Libyan crises, Iran threat, Persian Gulf crisis, and Operation Desert Shield/Storm.  Simulation Display (SIMDIS) is an ENEWS modeling tool that was developed to support Testing and Evaluation.  Simulation Display has been adopted by most Department of Defense (DoD) Testing and Evaluation and training ranges to provide visualization of Testing and Evaluation and training scenarios.  One of the primary threats to surface ships is Anti-Ship Capable Missile systems.  The Effectiveness of ENEWS Project is unique in that it is the only project within the Department of Defense dedicated to developing and providing realistic Anti-Ship Capable Missile assets to test and evaluate the effectiveness of shipboard Electronic Warfare systems and tactics against these type threats.  The Effectiveness of ENEWS Project is a critical part of the Office of the Secretary of Defense Test Resource Master Plan.  This plan employs many of the Effectiveness of ENEWS assets for planning, analysis, testing, and verification of shipboard and off-board Electronic Warfare systems techniques and tactics.  As part of its normal activities, ENEWS provides Development Test and Evaluation (DT&E), Operational Test and Evaluation (OT&E), and Follow-on Operational Test and Evaluation (FOT&E) support to the surface Navy for all ship classes.  Development Test, Operational Test and Follow-on Operational Test and Evaluation support includes AN/SLQ-32 Surface Electronic Warfare Improvement Program (SEWIP), Nulka, Rapid Anti-ship Integrated Defense System, all MK245 Giant tests, advanced InfraRed (IR) decoys, decoy placement, ship InfraRed signature and radar cross section measurement of DDG-51, LPD-17, DD-21 and Patrol Craft class ships, High Power Microwave program, and other ship self-defense initiatives, including Test and Evaluation of Future Naval Capability process.  In addition, ENEWS assets are regularly employed to test the effectiveness of North Atlantic Treaty Organization (NATO) ships' Electronic Warfare systems in joint allied exercises. ENEWS assets also support Joint Electronic Warfare exercises that are conducted with Rim of the Pacific (RIMPAC) nations.		0.000		14.861		13.640		12.437				12.437		15.556		15.208		14.899		15.217

		174		A/PP		0604256N		0672		CLASSIFIED PROGRAM		06						8.200		7.139		8.000		0.000		8.000								

		174		A/PP		0604256N		0672		HARDWARE SIMULATION SYSTEMS		06						3.564		3.538		2.700		0.000		2.700								

		174		A/PP		0604256N		0672		SIMULATION CHARACTERIZATION, VERIFICATION AND REQUIREMENTS		06						0.691		0.632		0.300		0.000		0.300								

		174		A/PP		0604256N		0672		SUPPORT AND COMPUTERS SIMULATION SYSTEMS		06						2.406		2.331		1.437		0.000		1.437								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		175		PE		0604258N				Target Systems Development		06		This program element funds the development of Aerial Target Systems, Unmanned Aerial Vehicle targets, Sea Surface Target Systems, Target Control systems, and associated Target Mission Support Systems, Target Threat Simulation Program and Target Augmentation and Auxiliary Systems required to simulate real world threats.  These capabilities are required to execute developmental/operational test and evaluation of naval combat weapon systems and to satisfy advanced fleet training requirements while ensuring the Navy continues to develop threat simulations of emerging threat requirements. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST AND EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		18.737		10.981		12.027				12.027		8.569		8.791		8.993		9.173

		175		Project		0604258N		0609		Aerial Target System Dev		06		The mission of the Aerial Target Systems Development program is the design and development of threat representative subsonic and supersonic aerial targets that simulate threat weapon systems, threat aircraft or threat Unmanned Aerial Vehicles.  In addition to representative air vehicles, this includes development of Target Control (TC) systems, and associated Target Augmentation and Auxiliary Systems (TA/AS) which are used to replicate specific threats.  Targets and auxiliary payloads are developed to support test and evaluation of combat systems required to defend fleet surface and air units in a hostile environment.  As to specific hardware development, this project includes:

 - Supersonic Targets: Portfolio includes GQM-163A Supersonic Sea-Skimming Target (SSST), GQM-173A Multi-Stage Supersonic Target (MSST), AQM-37, and Fleet Supersonic Training Target programs. Supersonic targets represent supersonic anti-ship cruise missile threats. The design and development of GQM-163A capabilities provide threat representative targets that are used in direct support of Developmental Test and Evaluation, Operational Test and Evaluation, and Live Fire Test and Evaluation of major combat weapons programs and to a lesser degree, support fleet training. Critical live-fire Test and Evaluation events are supported for AEGIS, DDG-1000, LHA-6, CVN-78, LCS, and LSD-41/49 (SM-6, SM-2, RAM, SSDS, and ESSM). The GQM-163A is a non-recoverable supersonic sea skimming aerial target, capable of speeds in excess of Mach 2.5 and cruise altitudes from 13.0 to 66 ft. The GQM-163A has also demonstrated  higher altitude diving threat profiles. MSST was a supersonic development effort that was terminated on September 25, 2015. Once the contract termination costs have been determined by DCMA, funds may be required to cover settlement costs. However, the requirement still exists to provide a multi-stage vehicle presentation. New supersonic target development efforts include the Fleet Supersonic Training Target and a replacement target for AQM-37.

 - Subsonic Targets: Portfolio includes BQM-177A, and BQM-34 & BQM-74 subsonic target programs. The BQM-177A SSAT development primarily represents subsonic anti-ship cruise missile threats, replacing legacy BQM-74E targets with a modernized subsonic target with increased capabilities.  The BQM-177A SSAT provides threat representation for developmental and operational test & evaluation events of major combat weapons systems programs and in support of fleet training events.  Specifically, the BQM-177A SSAT provides critical live-fire test and evaluation events for AEGIS, SM-6, SM-2, RAM, and ESSM.  BQM-74s are undergoing product improvement program efforts to increase their current performance envelope to meet evolving Fleet requirements and increase operational readiness needs and other subsonic targets, such as the BQM-34, are being considered for similar efforts.   

 - Target Threat Simulation Program (TTSP), Target Mission Support Systems (TMSS), and Target Control and Target Augmentation and Auxiliary Systems (TC/TA/AS) development: the TTSP portfolio provides the payload equipment required to electronically enhance aerial targets to provide threat representative radio frequency signatures, specifically the electronic attack and threat radar emissions (active emitters). Development of threat representative simulation components is on-going and required to keep pace with evolving threats and ensure that the Navy's threat simulation capabilities maintain warfighter readiness in the current environment. TC provides command and control of targets to enable the execution of threat-representative mission profiles.  The mission also includes the design, development and qualification of various TMSS projects including but not limited to: Target RF datalink hardware, ground control hardware and software, scorer transponders, scoring ground stations, telemetry antennas, radar and locator beacons, identification, friend or foe transponders, and associated test sets. TA/AS enables each target to be uniquely configured for specific mission profiles and provide for high fidelity simulation of foreign threats. TA/AS-configured targets are used for radar acquisition test, electronic countermeasures (jamming) evaluation, infrared measurement and testing, radar cross section evaluation, decoy-effectiveness testing, maneuver analysis, electronic warfare evaluation, warhead-effectiveness testing and evaluation of fleet tactics. TA/AS scoring capabilities include both surface and airborne scalar and vector scoring systems. 

In addition to the design and development of target hardware and software, funding supports studies performed by a University Affiliated Research Center (UARC) to specify and verify needed target performance for future target development.  For the design and validation of targets under development, the UARC will provide engineering studies in areas such as structures, controls, guidance, and propulsion.  For those hardware and software items presently under development by commercial vendors, the UARC will provide oversight and validation of vendor design and development approach.		0.000		6.201		9.658		7.874				7.874		7.184		7.377		7.551		7.702

		175		A/PP		0604258N		0609		Subsonic Targets - Development & Upgrades of subsonic aerial targets with increased capabilities		06						1.128		1.000		1.020		0.000		1.020								

		175		A/PP		0604258N		0609		Supersonic Targets - Development & Upgrades of Supersonic targets		06						0.629		0.229		0.237		0.000		0.237								

		175		A/PP		0604258N		0609		Target Threat Simulation Program (TTSP), Target Mission Support Systems (TMSS), Target Control (TC) and Target Augmentation and Auxiliary Systems (TA/AS)		06						4.444		8.429		6.617		0.000		6.617								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		175		Project		0604258N		0610		Wpn Sys T&E Trng Dev/Proc		06		This project provides for the development and procurement of aerial targets and associated systems. These systems are used exclusively for test and evaluation of naval weapons systems, which closely represent current and projected threats to fleet units in the joint strike and the littoral warfare environments. These threat representations must include characteristics in relation to size, performance envelope, and electromagnetic and infrared signatures. As threats evolve, changes must be made to keep the targets threat representative in response to increased complexity  in the test requirements from the developers of naval weapons systems.		0.000		11.248		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		175		A/PP		0604258N		0610		QF-16 Full-Scale Aerial Target (FSAT)		06						11.248		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		175		Project		0604258N		0612		Surface Targets Development		06		This project develops seaborne targets and their related target augmentation systems in support of air-to-surface and surface-to-surface weapons test and evaluation and fleet training.		0.000		1.288		1.323		1.353				1.353		1.385		1.414		1.442		1.471

		175		A/PP		0604258N		0612		Surface Targets Development		06						1.288		1.323		1.353		0.000		1.353								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		175		Project		0604258N		2159		ASW TARGET		06		RDT&E,N Budget provides funding for Small Business Innovation Research (SBIR) Phase 2.5 for sprint speed and frequency expansion to improve performance capability for the Mk39 Mod 3 Expendable Mobile ASW Training Target (EMATT).  This effort supports the transition of the Sprint Speed and Low Frequency Improvement Phase 2.5 efforts into MK 39 Mod 3 EMATT production and starts to investigate Continuous Active Sonar (CAS) capability to provide better detection performance and provide operators with a continuous track. Sprint Speed and Frequency Expansion upgrade allows EMATT to more closely represent submarine tactics for evasion and will make it compatible with new ASW sensors like the LCS ASW mission package.		0.000		0.000		0.000		2.800				2.800		0.000		0.000		0.000		0.000

		175		A/PP		0604258N		2159		New Accomplishment/Planned Program Entry		06						0.000		0.000		2.800		0.000		2.800								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		176		PE		0604759N				Major T&E Investment		06		This project corrects major deficiencies, improves Test & Evaluation (T&E) capabilities, and increases T&E support effectiveness at Navy Major Range and Test Facility Base. The T&E Investment project provides improved test capabilities at the following test facilities: the Naval Undersea Warfare Center Division Newport Atlantic Undersea Test and Evaluation Center, Andros Island, Bahamas; the Nanoose and Dabob ranges of the Naval Undersea Warfare Center Division Keyport, Keyport, WA; the Sea Range, Land Ranges, Targets, Ordnance T&E Facility, Test Wing Pacific located at the Naval Air Warfare Center Weapons Division, Point Mugu, CA and China Lake, CA; and the Atlantic Test Range, Air Combat Environment T&E Facility, Electromagnetic Environmental Effects, Air Vehicle Modification and Instrumentation facility, Test Wing Atlantic, Targets, and the Propulsion Systems Evaluation Facility located at the Naval Air Warfare Center Aircraft Division, Patuxent River, MD and the test and evaluation capabilities located at the Pacific Missile Range Facility, Kauai, HI.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		68.977		90.514		85.348				85.348		83.560		71.548		61.514		62.744

		176		Project		0604759N		2195		T & E Investment		06		This project corrects major deficiencies, improves Test & Evaluation (T&E) capabilities, and increases T&E support effectiveness at Navy Major Range and Test Facility Base. The T&E Investment project provides improved test capabilities at the following test facilities: the Naval Undersea Warfare Center Division Newport Atlantic Undersea Test and Evaluation Center (AUTEC), Andros Island, Bahamas; the Nanoose and Dabob ranges of the Naval Undersea Warfare Center Division Keyport, Keyport, WA; the Sea Range, Land Ranges, Targets, Ordnance T&E Facility, Test Wing Pacific located at the Naval Air Warfare Center Weapons Division, Point Mugu, CA and China Lake, CA; and the Atlantic Test Range, Air Combat Environment T&E Facility, Electromagnetic Environmental Effects, Air Vehicle Modification and Instrumentation facility, Test Wing Atlantic, Targets, and the Propulsion Systems Evaluation Facility located at the Naval Air Warfare Center Aircraft Division, Patuxent River, MD and the test and evaluation capabilities located at the Pacific Missile Range Facility, Kauai, HI.		0.000		52.560		77.014		85.348				85.348		83.560		71.548		61.514		62.744

		176		A/PP		0604759N		2195		OPEN AIR RANGE INVESTMENTS		06						38.536		40.167		34.901		0.000		34.901								

		176		A/PP		0604759N		2195		TEST FACILITIES INVESTMENTS		06						5.400		30.236		44.166		0.000		44.166								

		176		A/PP		0604759N		2195		UNDERSEA RANGE INVESTMENTS		06						8.624		6.611		6.281		0.000		6.281								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		176		Project		0604759N		9999		Congressional Adds		06		Congressional Add		0.000		16.417		13.500		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		176		CA		0604759N		9999		Complex Electronic Warfare Test Equipment		06						0.000		3.500														

		176		CA		0604759N		9999		Fifth Generation Radar Ground Test Upgrades		06						0.000		4.000														

		176		CA		0604759N		9999		Ground Based Sense-and-Avoid		06						0.000		6.000														

		176		CA		0604759N		9999		Navy UFR for Critical Infrastructure Investments- Major Range & Test Facilities		06						12.554		0.000														

		176		CA		0604759N		9999		Program Increase		06						3.863		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		177		PE		0605126N				(U)Joint Theater Air and Missile Defense Org		06		Maritime Integrated Air and Missile Defense (IAMD) Planning System (MIPS) is an automated air and missile defense planning tool that supports the Joint Force Maritime Component Commander at the Operational Level of War (OLW) by automatically and optimally allocating and stationing ships in support of Ballistic Missile Defense (BMD) and Anti-Air Warfare (AAW). MIPS contains United States Army Patriot and Terminal High Altitude Air Defense (THAAD) models to ensure synergistic allocation and positioning of maritime units in relation to other joint units, providing optimized mutual defense for selected defended assets against selected BMD and AAW threats.  MIPS completed developing significantly improved inorganic Ballistic Missile Defense planning capabilities through the incorporation of Long Range Surveillance and Training, Cued Engagement, and Launch on Tactical Digital Information Links (TADIL) planning functionality.  In FY2015, MIPS began development to deliver an automated planning capability for Naval Integrated Fire Control-Counter Air (NIFC-CA) operations, incorporating the Naval Positioning Assessment Tool (NPAT) to assist in aviation asset placement, bottom contours will be added to refine the areas of ship positioning during the planning process, and adding the Cooperative Engagement Capability (CEC) stationing planning capability.		0.000		0.140		0.048		0.000				0.000		0.000		0.000		0.000		0.000

		177		Project		0605126N		3307		Maritime Integrated Air and Missile Defense (IAMD) Processing Sys (MIPS)		06		Maritime Integrated Air and Missile Defense (IAMD) Planning System (MIPS) is an automated air and missile defense planning tool that supports the Joint Force Maritime Component Commander at the Operational Level of War (OLW) by automatically and optimally allocating and stationing ships in support of Ballistic Missile Defense (BMD) and Anti-Air Warfare (AAW). MIPS contains United States Army Patriot and Terminal High Altitude Air Defense (THAAD) models to ensure synergistic allocation and positioning of maritime units in relation to other joint units, providing optimized mutual defense for selected defended assets against selected BMD and AAW threats.  MIPS completed developing significantly improved inorganic Ballistic Missile Defense planning capabilities through the incorporation of Long Range Surveillance and Training, Cued Engagement, and Launch on Tactical Digital Information Links (TADIL) planning functionality.  In FY2015, MIPS began development to deliver an automated planning capability for Naval Integrated Fire Control-Counter Air (NIFC-CA) operations, incorporating the Naval Positioning Assessment Tool (NPAT) to assist in aviation asset placement, bottom contours will be added to refine the areas of ship positioning during the planning process, and adding the Cooperative Engagement Capability (CEC) stationing planning capability.		0.000		0.140		0.048		0.000				0.000		0.000		0.000		0.000		0.000

		177		A/PP		0605126N		3307		Systems Engineering		06						0.140		0.048		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		178		PE		0605152N				Studies & Analysis Supt - Navy		06		This program provides analytical support to the Secretary of the Navy and the Chief of Naval Operations as a basis for major policy, planning and acquisition program execution decisions.  It supports research and development strategy development and planning.  It supports studies in the areas of manpower, personnel, training, and aviation.  It also develops analytical tools for evaluating effectiveness of U.S. weapons against potential foreign threat ships and submarines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		4.438		3.942		3.908				3.908		3.922		4.010		4.087		4.171

		178		Project		0605152N		2092		Naval Warfare Studies		06		This project supports detailed mission, capability, and technical analysis of future naval warfighting requirements.  This work provides the analytical basis for integration and prioritization of overall military capability requirements and acquisition programs in support of executing the Naval Capability Development Process and development/delivery of Mission Capability Packages, Naval Capability Packages, and Integrated Strategic Capability Plans for Chief of Naval Operations. The Resource Allocation Model (RAM) is an analytic decision support tool to aid Navy leadership with both investment and divestment programming decisions. This methodology provides an assessment process that fosters informed, understandable, repeatable investment decisions with consistent, pedigreed, and retrievable information. The focus of this work adds fidelity to the system through the inclusion of Mission Technical Baselines and Integrated Capabilities Technical Baselines data to identify program of record integration and interoperability dependencies to inform investment/divestment decisions. It provides leadership and resource sponsors with a starting point for their offset decision process as well as an issue ranking capability. RAM will include linkage of programs to strategic imperatives, programs mapped to warfare areas, program interdependencies annotated, and balance factors that can be adjusted to reflect Navy Leadership Priorities. This effort captures and maps issues/funding adjustments, and providing a system capable of identifying fiscal interdependencies and consideration to risk in order to increase accuracy in calculating programmatic risk.		0.000		0.768		0.777		0.785				0.785		0.790		0.808		0.823		0.840

		178		A/PP		0605152N		2092		Resource Allocation Model (RAM)		06						0.768		0.777		0.785		0.000		0.785								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		178		Project		0605152N		2097		Manpower Personnel & Training		06		The Chief of Naval Personnel has a continuing need for studies and analysis of Manpower and Personnel (M&P) policies and programs and critical M&P issues that have Navy-wide implications.  This project provides an essential management tool to: (a) assess the effectiveness of existing M&P policies and programs; (b) identify needs for new policies and programs; (c) determine the required manpower and training mix relative to changing demographic, societal and legislative/regulatory actions, and to evolving strategic and geopolitical factors; (d) study the impact of M&P programs on Navy accession, attrition, retention, and performance; and, (e) to develop, validate and/or refine a broad range of M&P forecasting models. The program permits Navy to more effectively utilize Research and Development expertise to respond to emergent M&P issues on a continuing basis.  This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision.		0.000		0.472		0.549		0.531				0.531		0.501		0.512		0.522		0.533

		178		A/PP		0605152N		2097		Manpower Personnel & Training		06						0.472		0.549		0.531		0.000		0.531								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		178		Project		0605152N		3310		Naval Aviation Developmental Planning		06		Funding supports Naval aviation pre-Milestone B developmental activities to include the conduct and integration of systems engineering activities. This project unit provides information, automated tools, and decision aids necessary to perform acquisition planning in support of warfighter capability requirements. This project unit also supports research, development, and analysis efforts to include various studies, joint requirements analysis, and cost analysis requirements in support of systems engineering activities, analyses of alternatives, and development of the 30-Year Aviation Plan, a Congressionally mandated product. Due to high turnover and end of service life of several Naval aircraft set against increasing threat capabilities, DOD 5000 series mandates documentation of capability requirements and mechanisms to obtain these capabilities. This project unit allows Naval aviation the means to properly identify capability gaps and potential solutions required to maintain maximum warfighting capability realizing (or achieving) reductions to technical risks and overall program costs.		0.000		3.198		2.616		2.592				2.592		2.631		2.690		2.742		2.798

		178		A/PP		0605152N		3310		Naval Aviation Developmental Planning		06						3.198		2.616		2.592		0.000		2.592								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		179		PE		0605154N				Center For Naval Analyses		06		The Center for Naval Analyses (CNA) is the Department of the Navy's (DoN) only Federally Funded Research and Development Center (FFRDC). CNA provides independent, objective, and expert analyses based on its unique access to sensitive data and hands-on exposure to fleet operations gained through its world-wide field program. CNA's research program is centrally funded by this program element and is primarily concentrated along one Marine Corps category and thirteen Navy categories of study called product areas. These product areas are structured to enhance CNA's focus of research and analysis upon the major present and future needs and issues of the Navy and the Marine Corps. Because of rapid advances in technology, changes in the fleet, the increasing complexity of weapon systems, and reductions in manpower, force structure, budgets, the current security environment, and Department of Defense (DoD) transformation, the Navy and Marine Corps have a greater need for analyses that are sophisticated, relevant, and timely. CNA conducts research and analysis at all security classification levels, to include Sensitive Compartmented Information (SCI) and Special Access Programs (SAP).

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.		0.000		44.302		42.693		47.669				47.669		47.372		48.916		50.002		51.058

		179		Project		0605154N		0031		MCOAG		06		This project supports the Marine Corps portion of the Department of Navy, CNA, Center for Naval Analysis Research Program, and is managed as an element of the Marine Corps Studies System. This program provides the Marine Corps with independent and objective research and analysis of specific issues/topics appropriately performed by a Federally Funded Research and Development Center (FFRDC).  Marine Corps Division analysts work at CNA headquarters and, through CNA's Field representative Program serve at commands worldwide, including:  Marine Forces Command, Marine Forces Pacific, Marine Special Operations Command, the three Marine Expeditionary Forces, Marine Aviation Weapons and Tactics Squadron One (MAWTS-1), and in Iraq, providing on-site analysis to deployed Marine forces there. CNA also assigns analysts to support the Deputy Commandants and their staffs as well as other Marine Corps organizations such as the Marine Corps Warfighting Lab, Marine Corps Systems Command, and the Commander, Marine Forces Reserve.  

The program areas are linked to the Marine Corps Advocacy (prepotency), which are: (1) Logistics and Infrastructure; (2) Manpower and Training; (3) Research, Development and Acquisition; (4) Operations and Plans; (5) Programs and Resources; (6) Aviation; (7) Combat Development and Integration; and (8) Intelligence, Surveillance and Reconnaissance.  Scientific Analyst support provides six scientific analysts for the following six focus areas: Deputy Commandant (DC), Plans, Policies and Operations; DC Aviation; DC Installation and Logistics; DC Programs and Resources; DC Manpower Reserve Affairs; and Director, Manpower Plans (MP) - Manpower and Reserve Affairs (M&RA). The program continues analytical support for field exercises, Ad Hoc and Quick Response study requirements.		0.000		5.487		4.489		6.421				6.421		6.566		6.701		6.839		6.976

		179		A/PP		0605154N		0031		MARINE CORPS OPERATIONS AND ANALYSIS GROUP		06						5.487		4.489		6.421		0.000		6.421								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		179		Project		0605154N		0148		Center For Naval Analyses (CNA)		06		This program supports the Navy's portion of the CNA Research Program, which is primarily concentrated along thirteen Navy categories of study called product areas. These product areas include the following: (1) Manpower/Personnel, Medical and Training; (2) Intelligence, Information and Networks; (3) Plans, Policy, and Operations; (4) Infrastructure and Readiness; (5) Resources, Programs, and Assessments; (6) Capability Integration; (7) Research, Development and Acquisition; (8) Navy Field Program; (9) Navy Field Exercise Program; (10) Scientific Analyst Program; (11) Navy Quick Response Projects; (12) Navy General Concept Development and (13) CNA Initiated Projects. This program provides the Navy with independent and objective research and analysis of specific issues/topics appropriately performed by a FFRDC and includes studies support (to include quick response studies support), field support to fleet commanders, scientific analyst support to Deputy Chiefs of Naval Operations (DCNOs) and their staffs, exercise support, and ad hoc support. CNA's analyses have resulted in substantial improvements in force structure, fleet effectiveness, and significant cost avoidance		0.000		38.815		38.204		41.248				41.248		40.806		42.215		43.163		44.082

		179		A/PP		0605154N		0148		CENTER FOR NAVAL ANALYSES, NAVY		06						38.815		38.204		41.248		0.000		41.248								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		180		PE		0605285N				(U)Next Generation Fighter		06		Next Generation Air Dominance (NGAD) is the Family-of-System (FoS) required to deliver future aircraft carrier based TACAIR capabilities.   The FoS will include both the recapitalization of current capabilities of the existing air wing and development of new capabilities for 2035 mission success across multiple domains.  This program provides analytical support to the Secretary of the Navy and the Chief of Naval Operations as a basis for major policy, planning and acquisition program execution decisions and provides the initial airframe, avionics, and power/propulsion efforts to develop and field the FoS necessary to replace the United States Navy's F/A-18E/F Super Hornet.  It supports research and development strategy development and planning and supports studies in the areas of manpower, personnel, training, and aviation.   It also develops and delivers Technology Maturation and Risk Reduction Acquisition Plans and all supporting documents and security classification guides/program protection plans.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		0.000		5.000		20.698				20.698		55.051		111.263		255.592		371.897

		180		Project		0605285N		2937		Next Generation Fighter		06		This project supports the analysis of the advanced air dominance family of systems to replace capabilities lost with the end of service life of the F/A-18E/F and EA-18G.		0.000		0.000		5.000		20.698				20.698		55.051		111.263		255.592		371.897

		180		A/PP		0605285N		2937		NG Advanced Engines		06						0.000		0.000		15.616		0.000		15.616								

		180		A/PP		0605285N		2937		Next Generation Air Dominance Analysis		06						0.000		5.000		5.082		0.000		5.082								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		181		PE		0605502N				Small Business Innovative Research		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		407.133		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		Project		0605502N		1812		NAVAIR SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		119.476		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1812		NAVAIR SBIR Program		06						119.476		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1813		SPAWAR SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		8.391		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1813		SPAWAR SBIR PROGRAM		06						8.391		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1814		NAVSEA SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		83.792		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1814		NAVSEA SBIR Program		06						83.792		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1824		USMC SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		14.722		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1824		USMC SBIR Program		06						14.722		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1862		SSPO SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		7.262		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1862		SSPO SBIR Program		06						7.262		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1863		NAVSUP SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		2.200		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1863		NAVSUP SBIR Program		06						2.200		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1864		ONR SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		92.116		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1864		ONR SBIR Program		06						92.116		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		1865		SBIR ADMIN - ONR		06		Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.		0.000		5.726		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		1865		SBIR Administration		06						5.726		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2016		NAVFAC SBIR Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.		0.000		1.600		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2016		NAVFAC SBIR PROGRAM		06						1.600		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2204		Small Business Tech Transfer Program		06		The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.		0.000		30.547		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2204		Small Business Tech Transfer Program		06						30.547		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2240		SBIR ADMIN - USMC		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		0.717		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2240		USMC SBIR Administration		06						0.717		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2241		SBIR ADMIN - SPAWAR		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		0.423		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2241		SBIR ADMIN SPAWAR		06						0.423		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2242		SBIR ADMIN - NAVSEA		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		6.006		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2242		NAVSEA SBIR Administration		06						6.006		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2243		SBIR ADMIN - NAVAIR		06		Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.		0.000		5.899		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2243		NAVAIR SBIR Administration		06						5.899		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2244		SBIR ADMIN - NAVFAC		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		0.075		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2244		SBIR ADMIN NAVFAC		06						0.075		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2245		SBIR ADMIN - NAVSUP		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		0.082		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2245		SBIR ADMIN NAVSUP		06						0.082		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		2248		SBIR ADMIN - SSPO		06		Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.		0.000		0.373		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		2248		SSPO SBIR Administration		06						0.373		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3201		SBIR CRP - NAVAIR		06		Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).		0.000		1.223		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3201		Commercialization Readiness Program (CRP) - NAVAIR		06						1.223		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3202		SBIR CRP - SPAWAR		06		Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).		0.000		0.088		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3202		Commercialization Readiness Program (CRP)		06						0.088		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3203		SBIR CRP - NAVSEA		06		Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).		0.000		0.858		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3203		SBIR Commercialization Readiness Program (CRP) NAVSEA		06						0.858		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3204		SBIR CRP - USMC		06		Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).		0.000		0.149		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3204		SBIR Commercialization Readiness Program (CRP) USMC		06						0.149		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3205		SBIR CRP - ONR		06		Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).		0.000		1.083		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3205		SBIR Commercialization Readiness Program (CRP) ONR		06						1.083		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3213		NAVAIR STTR Program		06		The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.		0.000		17.196		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3213		NAVAIR STTR Program		06						17.196		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3233		SPAWAR STTR Program		06		The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.		0.000		0.070		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3233		SPAWAR STTR PROGRAM		06						0.070		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		181		Project		0605502N		3344		SBIR Trial Admin Program		06		The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural 
budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.

This project provides funding for the pilot administrative program authorized by the FY 2012 National Defense Authorization Act (SEC. 5141. PILOT TO ALLOW FUNDING FOR ADMINISTRATIVE, OVERSIGHT, AND CONTRACT PROCESSING COSTS.)		0.000		7.059		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		181		A/PP		0605502N		3344		New Accomplishment/Planned Program Entry		06						7.059		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		182		PE		0605804N				Technical Information Services		06		The Technical Information Services program provides support to achieve affordability in the development of Navy systems by reducing life-cycle costs through the facilitation of advanced technology associations between U.S. industry and the Navy.  Warfighting effectiveness is enhanced through strategic relationships with industry to commercialize the science and technology developed by the Naval Research Enterprise and to gain strategic understanding of industry Research and Development Programs and plans; access concepts and technologies; and access to business practices within the civil sector.		0.000		1.280		1.029		0.988				0.988		0.930		0.944		0.963		0.983

		182		Project		0605804N		0835		Tech Info System		06		The goal for this project is to enhance warfighter effectiveness by: leveraging industry independent Research and Development science and technology base; developing strategic partnerships with industry to transition private sector technology; and transferring appropriate Navy-developed innovative concepts and inventions to the private sector for purposes of commercialization. (Public Law 96-480, Federal Technology Transfer Act of 1986.)

This project also provides the Department of the Navy (DON) interface to the Office of the Assistant Secretary of Defense for Rapid Fielding, and to the Assistant Secretary of Commerce for Technology Policy for matters relating to policy and reporting requirements for technology transfer.		0.000		0.766		1.029		0.988				0.988		0.930		0.944		0.963		0.983

		182		A/PP		0605804N		0835		TECHNICAL INFORMATION SERVICES		06						0.766		1.029		0.988		0.000		0.988								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		182		Project		0605804N		2296		Federal Lab Consortium		06		The Federal Laboratory Consortium for Technology Transfer (FLC) was established by Congress under the Federal Technology Transfer Act of 1986 (P.L. 99-502, 20 October 1986, as amended). The FLC, in cooperation with federal laboratories and the private sector, provides services to enhance the transfer of federally-developed technology to include activities such as: developing and administering technology transfer training courses and materials; assisting Federal agencies and laboratories in their technology transfer programs; and providing a clearinghouse for technology transfer requests.		0.000		0.514		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		182		A/PP		0605804N		2296		FEDERAL LAB CONSORTIUM		06						0.514		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		183		PE		0605853N				Management, Technical & Intl Supt		06		International Cooperative RDT&E: provide program management, execution, and support to implement a broad range of cooperative Naval Research and Development, Test and Evaluation initiatives to improve coalition interoperability, harmonize US Navy requirements with allied and friendly nations, and identify cooperative international opportunities, and improve coalition interoperability.  In addition, it develops coherent approaches, coordinating with partner nations, to sea-based missile defense, command, control, communications, computers and intelligence (C4I), and cooperative acquisition programs while also identifying technology to support the Global Maritime Partnership initiative.

Naval War College Strategic Studies Support:  

Provides research, analysis and gaming activities which serve as a focal point, stimulus, and major source of strategic and operational thought within the Navy, joint and interagency communities.  These efforts generate strategic and operational alternatives, quantitative analysis, war gaming and political military assessments, and provide recommendations regarding the formulation and execution of maritime options .  The War Gaming Department plans, designs, executes, analyzes and reports on the Navy's Title 10 war games.  These war games provide analytical input to the Navy's Strategic Plan, assessments of future concepts, and recommendations to the Navy's Quadrennial Defense Review, force design, and strategy process.  The War Gaming Department also designs, executes and analyzes war games for theater security cooperation plans and operational war fighting issues.  

Assessment Program: 

The Navy Assessment Program provides capability-based planning assessment for Joint Capabilities Integration and Development System (JCIDS), conducts analysis to affect war fighting capability trades and enterprise resources, identifies needs, gaps, and overlaps, and assesses alternative solutions to Joint needs.  The program supports both the development and use of modeling, simulation and analytically-based warfare and provides business analyses and analytic tools that provide the basis for decision making with respect to concepts of operations (CONOPS), Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) Systems (Information Dominance); warfare systems (Sea Strike, Sea Shield, and Sea Basing) and analytical underpinnings/basis for programmatic decisions of the Navy's top leadership regarding their architectures, force structure, and the Navy's core "organize, train, and equip mission" (the warfare and provider Enterprises).  The program provides overarching Planning, Programming, Budgeting and Execution System (PPBES) analyses and guidance for PPBES which provides gap analysis and investment strategy and total obligation authority allocation.  It provides independent capability analysis and assists in structuring follow-on Navy analyses.  The program coordinates Navy's position for the enhanced planning process and conducts net assessments.  It serves as the lead campaign analysis to approve Navy warfare and support requirements.  The program supports "A Cooperative Strategy for 21st Century Seapower 21" as modified by the Maritime Strategy which charts a course for the Navy, Coast Guard and Marine Corps to work collectively with each other and international partners to prevent crises from occurring or reacting quickly should one occur to avoid negative impact to the United States.  It serves as an independent assessor providing a broad-view perspective across the Navy staff apart from resource sponsors, with an integrated look at both war fighting and war fighting support programs.  The program supports the world class modeling efforts to attain a level of Modeling and Simulation (M&S) capability that is world class and establishes the Navy as a leader in the Department of Defense (DoD) M&S community.  It provides Navy alternatives in assessing the implications embedded within resource decisions in a quantified context of costs versus capability versus risk.  The program provides independent analytic support to Navy leadership in conjunction with various executive level decision forums.  It develops tools and analytical methodologies that assist in evaluating Navy programs and provides technical leadership for the analysis functional area of Naval Modeling and Simulation.


Operations Integration Group:  Classified

Naval Research Laboratory (NRL)Facilities Modernization: This program has been established to provide a systematic and planned approach to improve vital in-house science and technology (S&T) laboratory facilities which are reaching or have reached critical stages of deterioration.  The program includes restoration and modernization (R&M) initiatives for about 350,000 net square feet, where the average age of the buildings is 67 years old.

The Joint Information Environment (JIE) initiative provides the supporting IT capability framework comprised of shared information technology infrastructure, enterprise services, interoperability with coalition partners and a single security architecture that enables mission commanders to execute mission partnered operations.  JIE provides the U.S. configuration controls necessary for enterprise capabilities.  By utilizing a U.S enterprise-wide secure Identity and Access Management system, JIE ensures that authorized users at the right classification level gain access to only the data and services they are entitled.  The continued development and refinement of a Joint Information Environment will provide for a significant improvement in data sharing within, and between, coalition maritime elements.

MTMD - Maritime Theater Missile Defense Forum:

This project funds participation in Maritime Integrated Air and Missile Defense projects with other nations through the Maritime Missile Defense Projects Framework Memorandum of Understanding of 2004 (as amended 2009, 2015, and 2016).Known as the Maritime Theater Missile Defense (MTMD)Forum, it promotes interoperability with the Navies of eleven participating nations (Australia, Canada, Denmark, France, Germany, Italy, Netherlands, Norway, Spain, United Kingdom and the United States).  This project funds participation in multiple Projects and includes a maritime contribution to
the NATO Active Layered Theater Ballistic Missile Defense (ALTBMD) project, now known as NATO Ballistic Missile Defense (BMD). Engineering analysis and recommendations from MTMD activities are provided to European, Pacific and
Central Combatant Commands to influence present day operations. Specifically, the MTMD Forum is addressing challenges with "Maritime Allied Air Defense in Support of Ballistic Missile Defense Operations" that face the Combatant Commanders during present day operations.  The MTMD Forum is leveraging At-Sea Demonstration (ASD) test events and operational Fleet Exercises  to integrate technology with concepts of operations developed within MTMD Forum working groups.

The MTMD Forum develops systems and techniques that enhance protection and defense against the proliferation of short, medium and long-range Ballistic Missile (BM) and Advanced Anti-Ship Cruise Missile (ASCM) threats through the development of interoperable sea-based Integrated Air and Missile Defense (IAMD) capability among coalition nations.  This includes protection across the full spectrum of these threats through the enhanced utilization of existing sea-based systems to protect against current threats while progressively improving and developing systems and system-of- systems to effectively counter evolving threats. 

This project supports USN participation in several Maritime IAMD related Project Arrangements and Working Groups including:

(1)  Battle Management Command, Control, Communications, Computers, and Intelligence (BMC4I) to define and develop architectures as well as to perform engineering to address coalition capability gaps. 
(2)  Modeling & Simulation (M&S) to establish and maintain a maritime coalition M&S testbed and to perform legacy and future systems simulation testing.
(3)  Coalition Distributed Engineering Plant (CDEP) to establish and maintain a maritime coalition Hardware-in-the-Loop Testbed and to conduct CDEP testing.
(4)  Open Architecture (OA) to develop Interface Standards and Data Models.
(5)  Test Planning and Execution (TPEX) to develop Test Plans, oversee exercise participation and conduct post event data analysis and reporting.
(6)  Operational Requirements (OR) to develop a Coalition Maritime Missile Defense Operational Concept Document and to identify operational constraints and tactical constructs surrounding coalition maritime missile defense activities.
(7)  Reciprocal Use of Test Facilities agreements with other nations to support Maritime IAMD and MTMD related demonstrations.
(8) Tactical Advancement for Next Generation (TANG) to work with our Allies and International Partners using human-centered design methodologies to identify solutions to technology and sailor performance issues that have been cited during previously conducted experiments, exercises, and demonstrations.  This process will seek to leverage R&D investments and risk reduction research commercial companies are making today that can provide potential "dual use" technology and process solutions to complex problems.


Anti-Tamper (AT): The AT program performs as the Navy Technical Process Owner for the Anti-Tamper systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. systems; manages the research, design, development, implementation, and testing of AT measures and coordinates with Department of Defense AT Executive Agent.  Starting in FY19, funding for AT is realigned to PE 0605024N Anti-Tamper Technology Support.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		135.102		86.932		102.401				102.401		100.981		101.029		101.346		103.306

		183		Project		0605853N		0149		International Coop RDT&E		06		Provides funding for program management, execution, and support activities to implement a broad range of cooperative naval Research and Development, Test and Evaluation (RDT&E) initiatives to improve coalition interoperability, harmonize US Navy requirements with allied and friendly nations,and identify cooperative international opportunities.   The funding is used to develop approaches to international cooperation consistent with combatant commanders (COCOMs), CNO, and SECNAV priorities in the maritime domain.

Various cooperative RDT&E programs, projects and exchanges are pursued to identify cooperative acquisition programs, enhance OCO efforts and MDA development, fill capability gaps, improve US/coalition interoperability, and standardize defense capabilities with international partners. Such efforts have resulted in:
1. Negotiating and developing approximately 57 international RDT&E Agreements annually with allied and friendly nations;
2. Executing approximately 300 Information Exchange Annexes (IEAs) with foreign partners;
3. Improving IEA information dissemination with allied and friendly countries and within Department of the Navy (DoN);
4. Coordinating Navy inputs to the Office of the Under Secretary of Defense (OUSD) Acquisition, Technology, and Logistics (AT&L) Foreign Comparative Test (FCT) Program, and Coalition Warfare Program (CWP) as well as the DoN Technology Transfer Security Assistance Review Boards (TTSARB). 
5. Represent the US Navy in Office of the Secretary of Defense (OSD) directed Armaments Cooperation Forums, including the Conference of NATO Armaments Directors' groups {NATO Naval Armaments Group (NNAG)}, and Senior National Representative (SNR);
6.  Funding of various international RDT&E support databases including Technical Project Officer (TPO), International Agreement Generators, Information/Data Exchange Agreements, and Project Agreements/Memorandums of Understanding;
7. Funding for Engineering and Scientist Exchange Program (ESEP).		0.000		2.886		3.575		3.658				3.658		3.513		3.549		3.623		3.696

		183		A/PP		0605853N		0149		International Coop RDT&E		06						2.886		3.575		3.658		0.000		3.658								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		1767		Naval War Col Strategic Studies Supt		06		Naval War College (NWC) research, analysis and gaming activities serve as a focal point, stimulus, and major source of strategic and operational thought within the Navy, Joint and Interagency communities.  These efforts generate strategic and operational alternatives, tactical imperatives, quantitative analysis, war gaming, political-military assessments, and provide recommendations to the Chief of Naval Operations (CNO), Fleet Commanders and numbered Fleet Commanders regarding the formulation and execution of maritime options for the President of the United States.		0.000		4.434		5.263		5.658				5.658		5.769		5.879		5.991		6.111

		183		A/PP		0605853N		1767		NWC Student Research Projects		06						0.039		0.040		0.041		0.000		0.041								

		183		A/PP		0605853N		1767		Naval War Gaming Support		06						3.350		4.157		4.530		0.000		4.530								

		183		A/PP		0605853N		1767		Strategic Studies		06						0.512		0.522		0.532		0.000		0.532								

		183		A/PP		0605853N		1767		Warfare Analysis and Research		06						0.533		0.544		0.555		0.000		0.555								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		2098		Navy Postgraduate School (NPS) Studies Support		06		Navy Postgraduate School (NPS) research and analysis activities serve as a focal point, stimulus, and major source of strategic, tactical and operational thought within the Navy communities.  These efforts generate strategic and operational alternatives, tactical imperatives, quantitative analyses, technical developments and assessments, and political-military assessments.  Also, provide recommendations to the Chief of Naval Operations (CNO), Fleet Commanders and numbered Fleet Commanders regarding the formulation and execution of maritime options for the President of the United States.  Research will be conducted that will enhance graduate education for Naval Officers and potentially provide students with areas of studies for theses and faculty projects. These research activities also serve as a means for OPNAV Resource Sponsors and Major Commands to have analysis and decision support research conducted in the uses of the applied, soft, and hard sciences in solving diverse and complex resource allocation and strategic issues facing the Navy today and envisioned in the future.		0.000		12.335		11.588		10.840				10.840		11.220		11.345		11.582		11.816

		183		A/PP		0605853N		2098		Faculty and Student Studies, Analysis and Research		06						12.335		11.588		10.840		0.000		10.840								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		2221		JT Mission Assessment Studies		06		This exhibit has been updated to reflect the establishment of the Navy Analytic Office (NAO) which is responsible for the executive oversight of Navy studies and analysis.  The NAO was stood up to better align the annual Analytic Agenda to CNO's strategic priorities while also providing for study of the more tactical requirements of the Fleet and Navy writ large.  The outcome will be synchronized modeling, simulation, assessments, wargames, experiments and exercises providing rich, shared data to support and refine warfighting concepts and to inform budget decisions. 
 
The Navy Assessment Program supports the Analytic Agenda by providing both the development and use of modeling, simulation and analytically-based warfare, business analyses and analytic tools that provide the basis for decision making with respect to concepts of operations (CONOPS), Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) Systems; warfare systems, and analytical underpinnings/basis for programmatic decisions of the Navy's top leadership regarding their architectures, force structure, and the Navy's core "organize, train, and equip mission" (the warfare and provider Enterprises).  The program provides capability-based planning assessment for Joint Capabilities Integration and Development System (JCIDS), conducts analysis to affect warfighting capability trades and enterprise resources, identifies needs, gaps and overlaps, and assesses alternative solutions to Joint needs.  The program provides overarching Planning, Programming, Budgeting and Execution System (PPBES) analyses and guidance for PPBES which provides gap analysis and investment strategy and total obligation authority allocation.  It provides independent capability analysis and assists in structuring follow-on Navy analyses.  The program coordinates Navy's position for the enhanced planning process and conducts net assessments.  It serves as the lead campaign analysis to approve Navy warfare and support requirements.  The program supports the Maritime Strategy which charts a course for the Navy, Coast Guard and Marine Corps to work collectively with each other and international partners to prevent crises from occurring, or reacting quickly should one occur to avoid negative impact to the United States.  The Assessment Program provides a broad-view perspective across the Fleet and Navy staff, with an integrated look at both warfighting and warfighting-support programs.  It provides Navy alternatives in assessing the implications embedded within resource decisions in a quantified context of costs versus capability versus risk.  The program provides independent analytic support to Navy leadership in conjunction with various executive level decision forums.

This project funds concept development engineering, mission effectiveness analysis, and other analyses for formulation of future surface ship and associated platform force structure along with development of the tools to accomplish these efforts. Advanced platform concept studies and systems technology assessments will be conducted as will the development and upgrade of concept design and engineering tools, methods, and criteria. Concept Formulation (CONFORM)/Concept Development and Experimentation (CDE) for ships, boats and unmanned maritime vehicles must be continuously exercised to remain viable. It takes years to train competent practitioners, and knowledge currency is quickly lost without practice. Evolving threats and technologies drive concepts (and the tools, processes, and skills needed to produce them) towards obsolescence without constant attention. Capability Based Assessments and Analysis of Alternatives (AoA) timelines are insufficient for establishing potential material solution cost versus capability relationships without significant concept formulation work beforehand. Active collaboration between the Office of the Chief of Naval Operations requirement sponsors, Program Offices, and the various System Commands (Naval Sea Systems Command, Naval Air Systems Command and Space and Naval Warfare Systems Command) engineers is critical for fully exploring the trade space by conducting analysis for affordability, effectiveness and risk.  The majority of Total Ownership Cost (TOC) is locked into a design before it is even a program. In the later stages of a program it becomes much more costly to make changes that will significantly impact TOC. Investment up front in concept design can have a high payoff in TOC reduction over the life of a platform class. Outputs include concept costing and performance parameterization for comparative assessment against capability objectives and synthesis to quantify overall (Fleet) capabilities. These products (expressions of cost vs. capability) will serve as the basis of requirements and Joint Capabilities Integration and Development System analysis, define the trade space for AoA efforts, and underpin discussion of force architecture/structure during Quadrennial Defense Review, Long Range Shipbuilding Strategy builds, and Joint Requirements Oversight Council reviews.
Capabilities-Based Assessment (CBA) is the Joint Capabilities Integration and Development System (JCIDS) analysis process that includes three phases: Functional Area Analysis (FAA), Functional Needs Analysis (FNA), and Functional Solution Analysis (FSA). The results of the CBA are used to develop a joint capabilities document (based on the FAA and FNA) or initial capabilities document (based on the full analysis). CBA funding provides the resource sponsors the means to develop the analytic underpinning required by Chairman of the Joint Chiefs of Staff Instruction 3170.01G to support the determination of Naval warfighting capabilities and force structure needed to support the Joint Requirements Oversight Council (JROC)/JCIDS requirements validation process and to inform Program Objective Memorandum programming decisions. This analysis includes evaluation of integration and interoperability gaps of both current and future Navy platforms and systems capabilities.		0.000		23.998		25.134		25.799				25.799		25.866		26.399		26.894		27.454

		183		A/PP		0605853N		2221		Joint Mission Assessment Studies		06						4.711		4.517		4.395		0.000		4.395								

		183		A/PP		0605853N		2221		Navy Studies & Analysis		06						19.287		20.617		21.404		0.000		21.404								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		2801		Anti-Tamper		06		Anti-Tamper Program -  performs as the Navy Technical Process Owner for the Anti Tamper systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. systems; manages the research, design, development, implementation, and testing of Anti Tamper measures and coordinates with Department of Defense Anti Tamper Executive Agent.		0.000		1.385		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		183		A/PP		0605853N		2801		Anti-Tamper (AT)		06						1.385		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		3017		Enterprise Information Systems		06		This project funds Office of Naval Research (ONR) corporate expenses including  Information Technology (IT), specifically Next Generation Enterprise Network (NGEN) corporate costs.		0.000		0.000		0.000		0.932				0.932		0.952		0.970		0.991		1.011

		183		A/PP		0605853N		3017		Next Generation Enterprise Network (NGEN)		06						0.000		0.000		0.932		0.000		0.932								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		3027		Defense Critical Infrastructure Program		06		Funds received pursuant to the transfer of budget authority from OUSD Policy (OUSD (P)) Homeland Defense Mission Assurance Directorate will be used for infrastructure analysis, assessment, and research required to support execution of the Defense Critical Infrastructure  and Mission Assurance Program (DCIP / MA). Additionally, the transferred budget authority will be used to provide in-depth/cross-cutting analysis to the Mission Assurance (MA)/DCIP programs at the Office of the Secretary of Defense (OSD), Joint Staff, Military Departments/Services, Defense Agencies, and Combatant Commands. NSWCDD-A40 will also perform cyber mission assurance research and provide expertise in infrastructure mitigation techniques and solutions.		0.000		6.186		5.862		7.743				7.743		6.927		7.073		7.217		7.361

		183		A/PP		0605853N		3027		Cyber Mission Assurance		06						1.000		0.925		1.498		0.000		1.498								

		183		A/PP		0605853N		3027		Defense Critical Electric Infrastructure (DCEI)		06						0.715		0.644		0.850		0.000		0.850								

		183		A/PP		0605853N		3027		Defense Critical Infrastructure		06						0.431		0.347		0.600		0.000		0.600								

		183		A/PP		0605853N		3027		Defense Critical Mission		06						0.945		0.989		1.300		0.000		1.300								

		183		A/PP		0605853N		3027		Mission Assurance Assessments Support		06						0.965		0.882		1.365		0.000		1.365								

		183		A/PP		0605853N		3027		Mission Assurance Program Management		06						0.465		0.396		0.450		0.000		0.450								

		183		A/PP		0605853N		3027		Mission Assurance Risk Management System (MARMS) Technical Support		06						1.665		1.679		1.680		0.000		1.680								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		3312		MTMD-Maritime Theater Missile Defense Forum		06		This project funds participation in Maritime Integrated Air and Missile Defense projects with other nations through the Maritime Missile Defense Projects Framework Memorandum of Understanding of 2004 (as amended 2009, 2015, and 2016). Known as the Maritime Theater Missile Defense (MTMD) Forum, it promotes interoperability with the Navies of eleven participating nations (Australia, Canada, Denmark, France, Germany, Italy, Netherlands, Norway, Spain, United Kingdom and the United States).  This project funds participation in multiple Projects and includes a maritime contribution to
the NATO Active Layered Theater Ballistic Missile Defense (ALTBMD) project, now known as NATO Ballistic Missile Defense (BMD). Engineering analysis and recommendations from MTMD activities are provided to European, Pacific and Central Combatant Commands to influence present day operations. Specifically, the MTMD Forum is addressing challenges with "Maritime Allied Air Defense in Support of Ballistic Missile Defense Operations" that face the Combatant Commanders during present day operations.  The MTMD Forum is leveraging At-Sea Demonstration (ASD) test events and operational Fleet Exercises  to integrate technology with concepts of operations developed within MTMD Forum working groups.

The MTMD Forum develops systems and techniques that enhance protection and defense against the proliferation of short, medium and long-range Ballistic Missile (BM) and Advanced Anti-Ship Cruise Missile (ASCM) threats through the development of interoperable sea-based Integrated Air and Missile Defense (IAMD) capability among coalition nations.  This includes protection across the full spectrum of these threats through the enhanced utilization of existing sea-based systems to protect against current threats while progressively improving and developing systems and system-of- systems to effectively counter evolving threats. 

This project supports USN participation in several Maritime IAMD related Project Arrangements and Working Groups including:

(1)  Battle Management Command, Control, Communications, Computers, and Intelligence (BMC4I) to define and develop architectures as well as to perform engineering to address coalition capability gaps. 
(2)  Modeling & Simulation (M&S) to establish and maintain a maritime coalition M&S testbed and to perform legacy and future systems simulation testing.
(3)  Coalition Distributed Engineering Plant (CDEP) to establish and maintain a maritime coalition Hardware-in-the-Loop Testbed and to conduct CDEP testing.
(4)  Open Architecture (OA) to develop Interface Standards and Data Models.
(5)  Test Planning and Execution (TPEX) to develop Test Plans, oversee exercise participation and conduct post event data analysis and reporting.
(6)  Operational Requirements (OR) to develop a Coalition Maritime Missile Defense Operational Concept Document and to identify operational constraints and tactical constructs surrounding coalition maritime missile defense activities.
(7)  Reciprocal Use of Test Facilities agreements with other nations to support Maritime IAMD and MTMD related demonstrations.
(8) Tactical Advancement for Next Generation (TANG) to work with our Allies and International Partners using human-centered design methodologies to identify solutions to technology and sailor performance issues that have been cited during previously conducted experiments, exercises, and demonstrations.  This process will seek to leverage R&D investments and risk reduction research commercial companies are making today that can provide potential "dual use" technology and process solutions to complex problems.		0.000		7.692		7.045		14.158				14.158		16.251		15.043		14.342		14.523

		183		A/PP		0605853N		3312		MTMD-Martime Theater Missile Defense Forum		06						7.692		7.045		14.158		0.000		14.158								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		3330		Naval Research Laboratory (NRL) Facilities Modernization		06		This program has been established to provide a systematic and planned approach to improve vital in-house science and technology (S&T) laboratory facilities at the Naval Research Laboratory (NRL) which are reaching or have reached critical stages of deterioration.  The program includes restoration and modernization (R&M) initiatives for about 350,000 net square feet, where the average age of the buildings is 67 years old.		0.000		18.210		15.438		19.026				19.026		16.351		16.741		16.361		16.681

		183		A/PP		0605853N		3330		NRL Facilities Modernization		06						18.210		15.438		19.026		0.000		19.026								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		3363		PACOM Initiative		06		China Strategic Initiative (CSI) (LI 0605853N). The CSI became a DoD RDTE program in FY 2014. The CSI program is USPACOM's first Asia Rebalance initiative and provides critical support to operational planning efforts. The CSI program is a command-directed program that provides the Commander, USPACOM and his staff critical support at all levels of planning and decision-making for military operations within the PACOM Area Of Responsibility (AOR). The CSI program provides:  Effects Emulations, PACOM Media Project, Operational Modeling and Simulation and a Critical Factors Analysis Tool.
This funding is for a classified effort.		0.000		14.520		13.027		14.587				14.587		14.132		14.030		14.345		14.653

		183		A/PP		0605853N		3363		PACOM Initiative		06						14.520		13.027		14.587		0.000		14.587								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		183		Project		0605853N		9999		Congressional Adds		06		Congressional Interest Items not included in other Projects.		0.000		43.456		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		183		CA		0605853N		9999		Navy Research Lab Infrastructure Upgrades		06						28.971		0.000														

		183		CA		0605853N		9999		Printed Circuit Board Executive Agent		06						14.485		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		184		PE		0605856N				Strategic Technical Support		06		This program element supports technical studies and analyses as directed by the Director for Submarine Warfare to support major policy and procurement decisions. This program is divided into two elements to support decision making in the areas of submarine and antisubmarine warfare and undersea surveillance.		0.000		3.909		4.231		3.742				3.742		3.815		3.906		3.997		4.087

		184		Project		0605856N		0128		Mgmt/Tech Supt Strategic		06		The project provides analytical support to the Director, Undersea Warfare Division as a basis for major policy, planning and acquisition program decisions.  It supports the development of the Submarine Force strategic vision to guide research and development investment strategy and future planning.  Additionally, this line supports studies in the area of submarine and undersea surveillance missions, force structure, payloads and sensors and force employment.		0.000		1.111		1.210		1.226				1.226		1.252		1.278		1.305		1.331

		184		A/PP		0605856N		0128		MANAGEMENT AND TECHNICAL SUPPORT, STRATEGIC		06						1.111		1.210		1.226		0.000		1.226								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		184		Project		0605856N		1038		Acoustic & Non-Acoustic Analysis Supt		06		This project provides analytical support to the Director, Intelligence, Surveillance, and Reconnaissance (ISR) Division, the Battlespace Awareness Division of Deputy, Chief Naval Operations (DCNO) Information Warfare, and the Integrated Undersea Surveillance System (IUSS) Branch as a basis for major policy, planning, and acquisition program decisions. It supports studies in the area of undersea surveillance missions, sensor system communications, and acoustic performance prediction systems, environmental and medical effects of acoustic systems, operational security, and future threat analysis. Supports synthetic mission lay down simulations for IUSS strategic planning and resource allocation. Supports continued development and documentation of architecture for future undersea surveillance capabilities and systems. Supports studies to determine long-term impact of IUSS active sensors on marine animals and development of Surveillance Towed Array Sensor system (SURTASS) Low Frequency Active (LFA), Compact LFA (CLFA)and the Supplemental Environmental Impact Statement (SEIS).		0.000		2.798		3.021		2.516				2.516		2.563		2.628		2.692		2.756

		184		A/PP		0605856N		1038		ACOUSTIC AND NON-ACOUSTIC ANALYSIS SUPPORT		06						2.798		3.021		2.516		0.000		2.516								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		185		PE		0605861N				RDT&E Science & Tech Mgmt		06		This program element (PE) covers Office of Naval Research (ONR) corporate expenses including salaries, Information Technology (IT), Financial Improvement Plan (FIP) efforts and some of the day-to-day logistical costs.  The vast majority of these items represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.		0.000		1.104		1.072		0.000				0.000		0.000		0.000		0.000		0.000

		185		Project		0605861N		0135		ONR Science & Technology Mgmt		06		This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities (Non-MHA) salaries, communications, and other fixed costs.  In FY16 and out, the Mid-Range Financial Improvement Plan effort will be transferred into this project from PE 0605853N Project 3025 to support ONR's goal of attaining a clean and auditable financial statement. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research, Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program. 

Additionally, this project funds ONR field salaries, communications, and other fixed costs.  Functions performed support ONR's Navy-wide responsibilities in the negotiation and establishment of indirect cost rates for DoD-assigned universities and performance of contract administration for all DoD contracts/grants at all colleges and universities.		0.000		1.104		1.072		0.000				0.000		0.000		0.000		0.000		0.000

		185		A/PP		0605861N		0135		S&T MANAGEMENT SUPPORT		06						1.104		1.072		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		186		PE		0605863N				RDT&E Ship & Aircraft Support		06		This continuing program provides support for ships and aircraft required to accommodate Research, Development, Test and Evaluation (RDT&E) of new systems. The RDT&E ship and aircraft inventory is required to adequately test new and improved weapon systems, stay current with threats, and increase warfighting capability of the fleet. The program provides integrated logistics support for aircraft at selected field activities; provides depot-level rework of aircraft, engines, and components for the Navy inventory of RDT&E aircraft; and provides support for ships and aircraft bailed to contractors for Navy RDT&E projects. Costs covered under this element include aircrew training and proficiency, fuel, supplies, equipment, repair, Aviation Depot Level Repairables, overhaul of ships and aircraft, as well as organizational, intermediate, and depot maintenance of ships and aircraft in the Navy RDT&E inventory.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		105.019		97.471		93.872				93.872		104.982		101.888		101.298		107.357

		186		Project		0605863N		0568		RDT&E Acft Flt Hours		06		Research, Development, Test and Evaluation (RDT&E) Aircraft Flight Hours.  This non-acquisition project supports direct flight hour costs, including organizational and intermediate level maintenance, as well as associated consumables, including petroleum, oil, and lubricants.  These flight hours are used for post-maintenance test flights, aircrew training, and the accomplishment of pilot proficiency requirements (approximately three hours per pilot per month), in support of Research and Development programs at four Naval Air Systems Command/Naval Surface Warfare Center/Office of Naval Research flight activities.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		33.655		34.026		33.543				33.543		37.705		34.651		33.480		38.183

		186		A/PP		0605863N		0568		RDT&E Acft Flt Hours		06						33.655		34.026		33.543		0.000		33.543								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		186		Project		0605863N		0569		RDT&E Acft Supt		06		Research, Development, Test and Evaluation (RDT&E) Aircraft Support. This continuing project funds costs associated with RDT&E fixed and rotary wing aircraft which accommodate test and evaluation of aircraft/weapon systems. Testing aboard these platforms reduces the number of fleet units required to support RDT&E efforts.  Included in these costs are Aviation Depot-Level Repairables (AVDLR), which are spare and replacement aircraft parts and components to support overhead maintenance related flight operations, aircrew training, and proficiency flight hours. This project also funds airframe Standard Depot Level Maintenance (SDLM), the Integrated Maintenance Concept (IMC) and Phased Depot Maintenance (PDM), in-service repairs, emergency repairs, and engine repairs, as well as aircraft material condition and field inspections. Additionally, it funds Aircraft Structure Periodic Adjustments (ASPA), Individual Material Readiness List (IMRL) tools and support equipment, Aviation Climate Assessment Survey System (ACASS) and other systems for application to and compatibility with RDT&E requirements.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.		0.000		34.134		40.206		33.232				33.232		39.147		39.727		40.313		41.119

		186		A/PP		0605863N		0569		Aircraft/Engine Maintenance and AVDLR/IMRL Support		06						33.534		39.606		32.632		0.000		32.632								

		186		A/PP		0605863N		0569		In-Service Repairs		06						0.600		0.600		0.600		0.000		0.600								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		186		Project		0605863N		2924		SDTS		06		This project provides for the Hull Mechanical and Electrical (HM&E) and remote control system maintenance aboard the Self-Defense Test Ship (SDTS) in support of the Navy RDT&E of ship self-defense systems. Testing aboard this ship provides the capability to safely test self-defense weapon systems within their minimum range and reduces the number of fleet units required to support RDT&E efforts. 

Funds are used to purchase expendable supplies, routine equipment maintenance, and repairs and supporting services.		0.000		11.365		10.524		13.386				13.386		12.607		12.400		12.409		12.657

		186		A/PP		0605863N		2924		SDTS		06						11.365		10.524		13.386		0.000		13.386								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		186		Project		0605863N		3206		T&E Enterprise		06		The T&E Enterprise consolidates all Air Warfare (AW) Ship Self Defense (SSD) at-sea testing across multiple class ships, beginning with LHD 8, LSD 52, LHA 6, DDG 1000, CVN 78, and Littoral Combat Ship (LCS). This consolidated AW SSD test and evaluation approach meets the Probability of Raid Annihilation (PRA) (PRA is defined as a required surface ship defense against Anti-Ship Cruise Missiles), Self Defense Test Ship (SDTS) testing requirements as outlined in Air Warfare Ship Self Defense Enterprise TEMP 1714, and lead/operational ship testing requirements for Extended Sea Sparrow Missile (ESSM) TEMP 1471, Rolling Airframe Missile (RAM) Blk 2 TEMP 286-2, DDG 1000 TEMP 1560, CVN 78 TEMP 1610, Cooperative Engagement Capability (CEC) TEMP 1415, SSDS TEMP 1400, LHA 6 TEMP 1697, AN/SPQ-9B TEMP 1463, Surface Electronic Warfare Improvement Program (SEWIP) TEMP 1658 (Block 1A), and LCS TEMP 1695.

Enterprise Cost elements:

a) SDTS Summary includes installation, check-out and stage testing of the major combat systems elements on the SDTS.

b) SDTS Test includes tracking and firing exercises versus single and dual, subsonic and supersonic Anti-Ship Cruise Missile (ASCM) threat surrogates for ship classes in the Enterprise TEMP from the SDTS including:  LSD 52, DDG 1000, LCS and CVN 78.

c) Lead Ship Test includes tracking and firing exercises versus single and dual, subsonic and supersonic ASCM threat surrogates for ship classes in the Enterprise TEMP from the Lead Ship including:  LSD 50, LCS and CVN 78.

d) Testbed includes all modeling and simulation (M&S) costs required to create OT-quality digital representations of shipboard combat system performance including infrastructure, distributed secure network, common environmental services for Developmental Test (DT) and Operational Test (OT).

e) Enterprise Testing and Planning includes the contractor and government costs to administer the Enterprise, collect and distribute data from live events, maintain Information Assurance (IA) certifications, and financial management.

f) Maintenance of Combat System (CS) includes the costs for the routine preventive maintenance and repairs of the Combat Systems elements on the SDTS.

The T&E Enterprise merges common ship, element, and system requirements into the least number of test events while leveraging planned Combat System Ship Qualification Trials (CSSQTs) to accomplish Developmental Testing (DT) and Operational Testing (OT) requirements. All tests on the SDTS require the sharing of infrastructure, missile range allocations, execution time and underway time to eliminate duplicative testing.  T&E Enterprise preserves end-to-end mission Operational Testing in a realistic operational environment, capitalizing on Probability of Raid Annihilation Modeling and Simulation (M&S) data validated with results of that Operational Testing, and ensuring a consistent approach across ship classes. Applicability of all test events is beneficial across multiple ship classes with the same variation under test.		0.000		25.865		12.715		13.511				13.511		15.323		14.910		14.896		15.198

		186		A/PP		0605863N		3206		T&E Enterprise		06						25.865		12.715		13.511		0.000		13.511								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		186		Project		0605863N		3238		Threat Engineering		06		Threat Engineering produces Acquisition Threat Evaluation Products (ATEPs) that are inputs to System of System requirements across Program Executive Office (PEO) Integrated Warfare Systems (IWS) platforms, elements, and DoD systems to deliver scalable fleet level performance capability. This program also produces critical, valid T&E assets that satisfy Commander Operational Test & Evaluation Force (COTF) and Director of Operational Test and Evaluation  (DOT&E) requirements as these same tools will be used to support and supplement test and evaluation and training against the assessed threats in both testbed and at-sea configurations, ensuring consistency between the development and T&E acquisition phases.  

ATEP is the surface navy cost effective, affordable, single, common threat modeling architecture that supports its Major Defense Acquisition Program (MDAP), (and other subordinate programs) RDT&E activities throughout the acquisition life cycle and extending through operations and sustainment. ATEP satisfies Life Cycle Mission Planning (LCMP) requirements by providing the threat modeling architecture needs to support systems engineering trade-off analysis, T&E (DT and OT) and operations and sustainment (OA) through testbed evaluation activities.  ATEP is a critical component in ensuring requirements are achievable, affordable and testable.

ATEP provides the required threat models to ensure fleet operational readiness against the threat. Specifically, ATEP Satisfies Operational Test (OT) and Operational Assessment (OA) requirements including COMOPTEVFOR requirement (COMOPTEVFOR Memo, 3960, SER 00/244 of 29 April 2016).  This requirement specifies ATEP is necessary to provide the surface navy validated Anti-Ship Cruise Missile (ASCM) threat models for use in the M&S infrastructure supporting OT&E.  Moreover, ATEP satisfies COMOPTEVFOR requirement that threat models must be at a fidelity commensurate with the blue-force system representations and contain intel-derived lethality/vulnerability data, physics-based six degrees-of-freedom models, reactive seekers and guidance, and other engineering data.  ATEP is necessary to evaluate mandatory Key Performance Parameters including operational effectiveness, and suitability to include a systems lethality and survivability, and achieving its performance requirements within operation and sustainment costs.

ATEP provides the threat models necessary to ensure the surface navy 1.) Avoids Technological Surprise and 2.) Eliminates Point Solutions. ATEP satisfies necessary Threat model requirements to conduct warfare systems analysis of alternatives including gaps analysis, and threat systems mission and performance analysis and effectiveness studies supporting both material and non-material solutions while supporting the development of Intelligence Community Tasking Threat. 

With Threat Engineering efforts and development of ATEPs the Navy and PEO IWS will produce substantiated risk and cost based Fleet Level Engineering decisions producing predictable and timely fleet capability against stressing threats. Scalable warfighting performance will be evaluated against the appropriate threat environment, using sufficient, verified and validated models applied to produce Fleet Level Engineering requirements and gaps analysis. 

Without Threat Engineering efforts and ATEPs the Navy and the PEO will incur unsubstantiated risk and cost in developing capability for the fleet. Scalable warfighting performance will not be evaluated against the threat environment, sufficient models will not be developed or applied to produce Fleet Level Engineering requirements and gaps analysis.		0.000		0.000		0.000		0.200				0.200		0.200		0.200		0.200		0.200

		186		A/PP		0605863N		3238		Threat Engineering		06						0.000		0.000		0.200		0.000		0.200								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		187		PE		0605864N				Test & Evaluation Support		06		JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.

This program provides institutional maintenance and operations support for: the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center, Andros Island, Bahamas; the Environmental Compliance Program; Naval Air Warfare Center Weapons Division, Point Mugu and China Lake, CA; Naval Air Warfare Center Aircraft Division, Patuxent River, MD; Test and Evaluation related capabilities at the Pacific Missile Range Facility, Barking Sands, HI; Maintenance and Repair at Naval Air Warfare Center Weapons Division, Naval Air Warfare Center Aircraft Division, and Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center; and the Naval Undersea Warfare Center Keyport Nanoose and Dabob Bay Ranges. The program also provides marine vessels overhauls and preventative maintenance in support of the 23 Major Range and Test Facility Base marine vessels located at Naval Air Warfare Center Weapons Division, Point Mugu, CA, Pacific Missile Range Facility, Honolulu, HI, Naval Undersea Warfare Center Keyport Nanoose and Dabob Bay Ranges, Keyport, WA, Naval Air Warfare Center Aircraft Division, Patuxent River, MD, and Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.  The Test and Evaluation activities make up the Navy portion of the Department of Defense's Major Range and Test Facility Base. These activities are chartered to perform Test and Evaluation for the development and acquisition of technology advanced weapons systems. Core Test and Evaluation capabilities and capacity are operated to obtain weapons system performance documentation for acquisition program milestone decisions to provide operational forces with effective weapons systems. This program provides Navy Acquisition Program Managers required test capabilities; lowers cost of Test and Evaluation; removes cost and scheduling impact of providing their own Test and Evaluation resources; and retains the physical airspace, land space and sea space needed to conduct testing.		0.000		369.056		373.834		394.020				394.020		400.395		402.683		409.693		418.101

		187		Project		0605864N		0541		AUTEC		06		As a detachment of Naval Undersea Warfare Center, Division Newport, the mission of the Atlantic Undersea Test and Evaluation Center is to provide the US Navy an underwater range facility for full-spectrum test and evaluation of Undersea Warfare systems and for Fleet training and readiness assessment.  The Atlantic Undersea Test and Evaluation Center  Program Office is headquartered at Newport, RI.  Atlantic Undersea Test and Evaluation Center's administrative offices are located at West Palm Beach, Florida.  Test facilities are located at Andros Island, Sites 1 through 4, and the Berry Islands in the Bahamas.  Atlantic Undersea Test and Evaluation Center aircraft make scheduled daily flights between West Palm Beach and Andros Town Airport.  

Atlantic Undersea Test and Evaluation Center manages and, under service contract, maintains and operates a 500 square nautical miles deep-water and a 100 square nautical miles shallow-water range; air-target tracking capabilities; sonobuoy simulation systems; electronic warfare threat simulation systems; rotary wing aircraft; aircraft ground support facilities; acoustic targets; torpedo retrieval and flushing capabilities; open-ocean range craft; marine support facilities; and data processing and analysis capabilities.  

Major test facilities on Andros Island are located at Site 1.  The Command Control Building houses the range tracking displays and replay centers, the computer center, operations support functions, communications center, and the central timing system. The Range Support Facility houses a torpedo post-run workshop, Mark 46 /Mark 50 lightweight torpedo Intermediate Maintenance Activity, a Mark 30 undersea target Intermediate Maintenance Activity, a Mark 48 heavyweight torpedo Research and Development Turnaround facility and related technical facilities. The complex includes electrical and physical calibration labs, a complete electronics maintenance shop, a dive locker, a precision machine shop, and logistics support areas.

Atlantic Undersea Test and Evaluation Center has a 285-foot concrete pier with a controlling depth of 17 feet (5.2 meters) at mean low tide. An adjacent wharf is approximately 240 feet in length (72 meters) with a controlling depth of 15 feet at mean low tide.  Power is available at both locations.  Facilities at the pier/marine area include fully equipped machine /fabrication and marine overhaul shops.  Also at Site 1, six Range User Buildings are maintained  for assembling test equipment and equipment check-out during test mobilization or dockside periods. These staging areas are equipped with a variety of power sources, gantry cranes, compressed air and security features. A fully equipped range user hanger for ground maintenance and storage of helicopters is located at the Atlantic Undersea Test and Evaluation Center helicopter airstrip.  Sites 2, 3, and 4 are small instrumented areas located south of Site 1 used to extend tracking of sonobuoys, communications, and air target track.		0.000		60.636		53.196		54.507				54.507		55.358		56.343		57.479		58.628

		187		A/PP		0605864N		0541		Atlantic Undersea Test and Eval Ctr Facility		06						48.880		41.440		42.751		0.000		42.751								

		187		A/PP		0605864N		0541		Bahamian Lease		06						11.756		11.756		11.756		0.000		11.756								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		0566		NAVAIR Environmental Compliance		06		This continuing project supports environmental compliance, conservation and pollution prevention related efforts at the Navy Major Range and Test Facility Base located at Patuxent River, MD, China Lake, CA, Point Mugu, CA, and Atlantic Undersea Test and Evaluation Center, Bahamas.  The Navy Major Range and Test Facility Base environmental projects include ongoing efforts to comply with Federal, State, and local environmental requirements.

The Major Range and Test Facility Base are test and evaluation facilities that provide for Department of Defense test and evaluation support missions.  These missions include: Weapons system testing, military operational squadron training on new weapon systems, and validation of performance or operational characteristics.		0.000		4.373		4.428		4.572				4.572		4.663		4.756		4.851		4.948

		187		A/PP		0605864N		0566		Environmental Compliance		06						4.373		4.428		4.572		0.000		4.572								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		0653		NAWC Weapons Division		06		Project provides continuing maintenance and operational support for the Naval Air Warfare Center Weapons Division Test and Evaluation capabilities.  These capabilities include the Pacific Ranges and Facilities, consisting of China Lake Ranges and the Point Mugu Sea Range, aerial and surface targets, test instrumentation, and Test and Evaluation  aircraft.  The Pacific Ranges use China Lake's 1.1 million acres of land and 17,000 square miles of military restricted (R-2508) airspace together with Point Mugu's 125,000 square miles of instrumented sea range and 36,000 square miles of controlled overlying airspace, and airfield and test instrumentation at San Nicolas Island to perform its Test and Evaluation mission.  Included in the China Lake ranges is the Electronic Combat Range, which provides outdoor free space development and operational testing of airborne electronic warfare systems and tactics against shipboard and land based air defense systems. These ranges perform metric radar, multilateration and optical  tracking of test objects; command, control,  and destruct for range safety purposes; communications; frequency interference control and analysis; collection processing and display of telemetered data; real-time data processing and display; and the operation of a sub scale aerial target launch capability.  Other test capabilities include sled tracks, measurement facility; propulsion, warhead, environmental, rocket motor, and other missile component test facilities; and gun ranges.  This project funds costs that are not chargeable to customers.		0.000		140.001		143.497		155.097				155.097		151.429		157.103		159.224		162.410

		187		A/PP		0605864N		0653		Naval Air Warfare Center Weapons Division Command		06						46.167		46.643		49.454		0.000		49.454								

		187		A/PP		0605864N		0653		Navy Test Wing Pacific		06						21.646		22.521		27.118		0.000		27.118								

		187		A/PP		0605864N		0653		Pacific Ranges		06						57.657		59.339		63.221		0.000		63.221								

		187		A/PP		0605864N		0653		Test and Evaluation Ordnance		06						3.391		3.540		3.500		0.000		3.500								

		187		A/PP		0605864N		0653		Threat/Target Systems		06						11.140		11.454		11.804		0.000		11.804								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		0654		NAWC Acft Division		06		This project provides funds for the maintenance and operations of the Naval Air Warfare Center Aircraft Division's    Major Range and Test Facility Base capabilities used to conduct test and evaluation for air platforms.  Naval Air Warfare Center Aircraft Division has extensive airfield, flight test ranges, aircraft systems test facilities and simulation laboratories to support aircraft Research Development Test and Evaluation.  This includes 50,000 square miles of airspace, 39,375 square miles of sea space, and 7,950 acres of land space.  Product areas include aircraft systems flight test and evaluation, carrier suitability certification, test article preparation, installed system test and evaluation, and modeling and simulation support of the acquisition process.   The Test and Evaluation Group, Patuxent River, performs development and operational test and evaluation of manned and unmanned air vehicle systems, including mission systems, equipment, subsystems, components, and support systems.  This project also provides test and evaluation facilities for air-breathing propulsion systems and extensive facilities for conducting both installed and uninstalled aircraft engine development and test and evaluation.  This project funds costs that are not chargeable to customers.		0.000		93.584		97.001		100.281				100.281		102.250		104.250		106.313		108.418

		187		A/PP		0605864N		0654		Atlantic Ranges		06						22.892		23.349		24.871		0.000		24.871								

		187		A/PP		0605864N		0654		Electromagnetic Environmental Effects and Air Combat Environment Test and Evaluation Facility		06						19.267		20.188		21.084		0.000		21.084								

		187		A/PP		0605864N		0654		Naval Air Warfare Center Aircraft Division Command		06						26.288		24.362		24.653		0.000		24.653								

		187		A/PP		0605864N		0654		Naval Test Wing Atlantic		06						19.018		22.320		22.757		0.000		22.757								

		187		A/PP		0605864N		0654		Propulsion Systems Evaluation Facility		06						4.444		4.498		4.587		0.000		4.587								

		187		A/PP		0605864N		0654		Threat/Target Systems		06						1.675		2.284		2.329		0.000		2.329								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		2921		Pacific Missile Range Facility		06		This program provides continuing maintenance and operations support for Test and Evaluation related capabilities at the Pacific Missile Range Facility located at Barking Sands on Kauai, HI.  Pacific Missile Range Facility's Test and Evaluation capabilities include precision radar and telemetry assets, the Mobile Aerial Target Support System, and Stabilized High-accuracy Optical Tracking System.  These assets support Navy, Department of Defense, and Army Missile Defense Test and Evaluation.  This project funds costs not chargeable to customers.		0.000		6.277		5.219		5.394				5.394		5.499		5.610		5.722		5.836

		187		A/PP		0605864N		2921		Pacific Missile Range Facility		06						6.277		5.219		5.394		0.000		5.394								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		2922		MRTFB Maint & Repair		06		This project provides funding for the maintenance and repair of the Major Range and Test Facility Base Real Property Maintenance Activities at the Naval Air Warfare Center Weapons Division, the Naval Air Warfare Center Aircraft Division, and the Atlantic Undersea Test and Evaluation Center.  Funds mission critical emergency services, recurring maintenance and repair, and major repair projects.  In addition it addresses priority items on the Backlog of Maintenance and Repair list.		0.000		43.738		45.383		41.382				41.382		43.831		44.650		45.543		46.532

		187		A/PP		0605864N		2922		Facility Maintenance and Repair		06						43.738		45.383		41.382		0.000		41.382								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		2958		Cyberspace Activities		06		This project provides funding for cyber requirements for the Major Range and Test Facility Base Real Property at the Atlantic Undersea Test and Evaluation Center.  Funds critical cyber requirements as they arise and quickly transition these requirements to the warfighter.		0.000		0.000		0.000		0.433				0.433		0.445		0.445		0.445		0.454

		187		A/PP		0605864N		2958		Cyberspace Activities		06						0.000		0.000		0.433		0.000		0.433								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		3154		Nanoose and Dabob Bay Ranges		06		This project provides maintenance and operations support  for the Nanoose and Dabob Bay Ranges along with associated support systems to provide Test and Evaluation and readiness assessment services for acquisition programs and the Fleet.  Operates ocean-based environment, measurement and support systems.  Maintains and repairs systems that measure warfare system performance.  Oversees test, training, and measurement facilities, equipment, operations and maintenance processes.  Satisfies customer exercise and measurement requirements through the operation of ocean based test and measurement systems.  Assures the readiness of  systems through the implementation of calibration, maintenance, repair and life cycle processes.  Performs exercise planning, exercise interpretation and development of surrogate environments, measurement and support systems.  Assists in the design, fabrication and testing of systems for Undersea Warfare warfare environment simulation and performance measurement.  Oversees the manning and maintenance of Naval Undersea Warfare Center Division Keyport range craft and range craft systems.		0.000		11.556		12.018		12.714				12.714		12.964		12.981		13.240		13.661

		187		A/PP		0605864N		3154		Undersea Ranges		06						11.556		12.018		12.714		0.000		12.714								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		187		Project		0605864N		3386		MRTFB Marine Vessels		06		This project is a new start FY17 program which funds the overhauls and preventative maintenance of the 23 Major Range and Test Facility Base marine vessels located at Naval Air Warfare Center Weapons Division, Point Mugu, CA, Pacific Missile Range Facility, Honolulu, HI, Naval Undersea Warfare Center Keyport, WA, Naval Air Warfare Aircraft Division, Patuxent River, MD, and Atlantic Undersea Test and Evaluation Center. These vessels are used to launch and recover torpedoes, acoustic systems, and other weapons, provide range surveillance and clearance, and can be configured as a target.  Overhauls are required to operate ships over 300 tons overseas in compliance with American Bureau of Shipping "Load Line" certification requirements.  Major preventative maintenance requiring shipyard support is also performed during these periods to mitigate risks of failures.		0.000		8.891		13.092		19.640				19.640		23.956		16.545		16.876		17.214

		187		A/PP		0605864N		3386		MRTFB Marine Vessels		06						8.891		13.092		19.640		0.000		19.640								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		188		PE		0605865N				Operational Test & Eval Capability		06		Funding in this project funds the civilian salaries and operating costs for the Commander, Operational Test and Evaluation Force (COMOPTEVOR).  In addition, it supports several senior management initiatives aimed at increasing efficiencies in Test and Evaluation (T&E).  These initiatives include IT database and decision making technology
upgrades; implementation of Integrated Testing and Mission Based Test Design across all programs; and improved staffing and expertise in the areas of DON acquisition processes, Modeling and Simulation, Statistical Studies, Cybersecurity, and similar disciplines.  All of these initiatives are aimed at improving the quality of testing and evaluation, thus ensuring delivery to fleet units of fully tested and capable combat systems.		0.000		20.298		21.554		25.145				25.145		25.774		25.580		24.997		25.544

		188		Project		0605865N		0831		OPTEVFOR Support		06		This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding for headquarters annual operating expenses and ensures COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives during the conduct of independent operational testing and evaluation. This funding supports planning, testing, and reporting on the operational effectiveness, suitability, and cyber survivability of new and improved systems and recommending fleet usage to the Chief of Naval Operations (CNO). Funding also supports recently instituted initiatives (including the manpower to execute) that improve COMOPTEVFOR's ability to develop "minimum, adequate" test strategies maximizing efficiencies and minimizing assets required to conduct planned operational testing, thereby driving down overall test and evaluation costs for the Navy. The CNO, as well as acquisition executives and managers at all levels, have a continuing need for expeditious and efficient conduct of Operational Test and Evaluation (OT&E) by COMOPTEVFOR in support of training and equipping fleet forces. To this end, this funding supports COMOPTEVFOR's continued pursuit of a variety of senior management initiatives aimed at increasing efficiencies in T&E; these senior management initiatives include IT Network, database and decision making technology upgrades, implementation of Integrated Testing and Mission Based Test Design across all programs, and improved staffing and expertise in the areas of DON acquisition processes, Modeling and Simulation, Statistical Studies, Information Assurance, and similar disciplines. All of these initiatives are aimed at improving the quality of testing and evaluation, thus ensuring delivery to fleet units of fully tested and capable combat systems. OT&E issues have direct long term Navy-wide implications on the Fleet's readiness and warfighting capability. Rapid advances in technology, changes in fleet tactics, and increased complexity of weapons systems and platforms, combined with reductions in manpower, force structure, and budgets have created an increased need for technical and operational analyses that are sophisticated and timely in order to ensure an optimal return on investment of Navy resources.		0.000		20.298		21.554		25.145				25.145		25.774		25.580		24.997		25.544

		188		A/PP		0605865N		0831		OPTEVFOR SUPPORT		06						20.298		21.554		25.145		0.000		25.145								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		189		PE		0605866N				Navy Space & Electr Warfare Supt		06		Project 0706, Electromagnetic Compatibility (EMC) and Radio Frequency (RF) Management Program: Develops advanced technology to identify and eliminate Electromagnetic Interference (EMI) sources from Navy systems.  Supports research and development technology efforts, develops top-level plans, and supports systems in the Space and Electronic Warfare (SEW) mission area.

Project 3239, The Real-Time Spectrum Operations (RTSO) Program researches the Electromagnetic (EM) Environmental Effects (E3) between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group.		0.000		16.274		16.227		15.773				15.773		17.632		17.789		16.952		17.136

		189		Project		0605866N		0706		EMC & RF Mgmt		06		Electromagnetic Compatibility (EMC) and Radio Frequency (RF) Management Program. This project develops tools, processes, and algorithms to identify and mitigate EMI sources for Navy systems and platforms. 

(a) It will support the Afloat Electromagnetic Spectrum Operations Program (AESOP), an automated spectrum Fleet operational capability. The application will be enhanced to comply with fleet operational requirements and streamline Strike Force frequency management processes. It will provide automated Spectrum Management (SM) tools for development of operational task communication and radar/weapon plans to support fleet deployments, exercises, and contingency operations. It will provide identification and mitigation of EMI in Navy, North Atlantic Treaty Organization (NATO), Allied, Ashore and Joint Combat Operations. It will provide analysis related to spectrum reallocation proposals to assess impacts on Navy operations and systems, as well as for the Spectrum Supportability Risk Assessments.

(b) It will support the Shipboard Electromagnetic Compatibility Improvement Program (SEMCIP) to identify, engineer, and evaluate effectiveness of potential EMI corrections. The program also characterizes and quantifies the operational impact of EMI problems on system's mission performance.

(c) It will support the Nuclear Electromagnetic Pulse (EMP) Survivability Program. The program assesses the EMP survivability of all mission critical systems and funds development of a hardness assurance and maintenance program. It will develop improved modeling capability to reduce hardness validation costs at delivery and over the lifetime of the system/platform. The program develops new and updated design criteria, test methodology, test limits, and survivability validation procedures for all Navy systems, ships, submarines and shore facilities.

(d) It will support the Real-Time Spectrum Operations Program (RTSO). The program researches the Electromagnetic (EM) Environmental Effects (E3)between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group.  The program will develop a capability to monitor the EM Spectrum Usage on a ship and be able to validate the spectrum plan to ensure Electromagnetic Capability (EMC) is achieved within the strike group.  The program will develop a capability to display compliance with the spectrum plan in a Common Operational Picture (COP) display.  These initial capabilities of Own Force Monitoring provide Battlespace Awareness and will be instrumental in enabling Electromagnetic Maneuver Warfare.  These capabilities of self-awareness will further enhance the Navy's ability to perform Command and Control (C2) of the EM Spectrum warfighting domain. 

At the direction of OPNAV, in the beginning of FY2018 the project changed the technical approach to mitigate cost, schedule, and performance risks associated with the original Hardware (H/W) solution that required extensive
integration and networking of all spectrum dependent systems.  The revised technical approach simplifies the original hardware plan required in favor of a centralized radio frequency monitoring capability with software applications that can still meet fleet requirements of own force monitoring.  This has resulted in near term schedule delay that is recoverable in FY19.		0.000		16.274		16.227		2.233				2.233		3.150		3.104		2.960		3.014

		189		A/PP		0605866N		0706		Afloat Electromagnetic Spectrum Operations Program (AESOP)		06						0.680		0.324		0.300		0.000		0.300								

		189		A/PP		0605866N		0706		Electromagnetic Pulse (EMP) Survivability		06						1.056		0.811		0.660		0.000		0.660								

		189		A/PP		0605866N		0706		Real-Time Spectrum Operations (RTSO)		06						12.623		13.415		0.000		0.000		0.000								

		189		A/PP		0605866N		0706		Shipboard Electromagnetic Compatibility Improvement Program (SEMCIP)		06						1.915		1.677		1.273		0.000		1.273								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		189		Project		0605866N		3239		Real-Time Spectrum Operations (RTSO)		06		The Real-Time Spectrum Operations (RTSO) Program researches the Electromagnetic (EM) Environmental Effects (E3) between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group. The program will develop a capability to monitor the EM Spectrum Usage on navy platforms and be able to validate the spectrum plan to ensure Electromagnetic Capability (EMC) is achieved within the strike group. The program will develop a capability to display compliance with the spectrum plan in a Common Operational Picture (COP) display. These initial capabilities of Own Force Monitoring provide Battlespace Awareness and will be instrumental in enabling Electromagnetic Maneuver Warfare (EMW). These capabilities of self-awareness will further enhance the Navy's ability to perform Command and Control (C2) of the EM Spectrum warfighting domain.		0.000		0.000		0.000		13.540				13.540		14.482		14.685		13.992		14.122

		189		A/PP		0605866N		3239		New Accomplishment/Planned Program Entry		06						0.000		0.000		13.540		0.000		13.540								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		190		PE		0605867N				Space & Elec War Surv/Recon		06		(U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.		0.000		0.000		0.000		8.402				8.402		8.565		8.735		8.914		9.092

		190		Project		0605867N		1034		TAC SAT Recon Office		06		(U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.		0.000		0.000		0.000		8.402				8.402		8.565		8.735		8.914		9.092

		190		A/PP		0605867N		1034		Assured Command and Control		06						0.000		0.000		0.627		0.000		0.627								

		190		A/PP		0605867N		1034		Battlespace Awareness		06						0.000		0.000		5.737		0.000		5.737								

		190		A/PP		0605867N		1034		Integrated Fires		06						0.000		0.000		2.038		0.000		2.038								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		191		PE		0605873M				Marine Corps Program Wide Supt		06		This program element (PE) provides the analytical foundation for the Marine Corps Studies System (MCSS), including mandated Mission Area Analyses and Cost and Operational Effectiveness Analyses. The MCSS is the front end of the Marine Corps' acquisition system.  This PE also supports the material acquisition process as follows: managing the Marine Corps Operational Test and Evaluations (OT&E); providing Chem Bio Consequence Management of capabilites for Weapons of Mass Destruction (WMD) incident response forces; and conducting Phase A activities to investigate potential material solutions that validate needs, program costs, business decisions, and prevent undue delays in pursuing priority requirements.		0.000		21.423		21.538		37.265				37.265		36.338		32.809		33.290		31.839

		191		Project		0605873M		0030		Studies & Analysis/MC		06		Marine Corps Requirements Oversight Council (MROC) established Operations Analysis Directorate (OAD) as the sole operations research, analytic support, and studies management program for the Marine Corps Study System (MCSS).  MCSS analysis is achieving greater efficiency, productivity, and innovation through operations research methodologies such as: operational analysis, statistical analysis, multi-objective decision methods, optimization, cost analysis, and a wide range of computer-based models and combat simulations insuring the optimization of resources now and in the future.  Analyses spans the spectrum of conflict in a Joint, Interagency, Intergovernmental, and Multinational (JIIM) context to inform critical senior level decision makers of current and future national security issues and provides unique and distinct analytic capabilities that enable the collaboration and sharing of analyses that reduces the duplication of topics that are of broad interest. MCSS is an integral part of the Marine Corps and Joint Chiefs decision-making processes to organize, man, train, equip, sustain, and transform resources from the current to the future force.

This program element has been revised into two specialized analytical divisions: (1) External Analysis Division (EAD) - responsible for providing joint external analysis is the Marine Corps' sole representative in the joint modeling arenas.  Provides deployed on site professional operations analysis support to Special Purpose MAGTFs in CENTCOM and AFRICOM. (2) Combat Development Analysis Division responsible for executing a select portfolio of studies for senior leadership, Capabilities Based Assessment (CBA) and Marine Corps Enterprise Integration Plan (MCEIP).		0.000		5.922		5.727		4.196				4.196		4.285		4.367		4.456		4.545

		191		A/PP		0605873M		0030		Studies & Analysis/MC		06						5.922		5.727		4.196		0.000		4.196								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		191		Project		0605873M		0033		OT&E Support		06		The Marine Corps Operational Test and Evaluation Activity (MCOTEA) supports the material acquisition process by managing the Marine Corps Operational Test (OT) programs for Acquisition Categories (ACAT) I through ACAT IV (less OT of manned aircraft) and performs other functions that may be directed by the Commandant of the Marine Corps. The primary purpose of Operational Test and Evaluation (OT&E) is to provide information to the Milestone Decision Authority (MDA) regarding the Operational Effectiveness (OE) and Operational Suitability (OS) of the system addressed at a decision point. MCOTEA must ensure that the Marines in the Operating Forces receive the very best possible equipment and support. MCOTEA must also ensure each system proposed for acquisition is tested adequately, evaluated objectively and reported independently.

Marine Corps Operational Test and Evaluation Activity (MCOTEA) is the only unit that provides the Marine Corps with required operational test and evaluation (OT&E) capability, ensuring the Marine Corps is compliant with laws and regulations, and ensuring that training and equipment are operationally effective, relevant, and suitable.  Additionally, MCOTEA's early involvement, coordination, and oversight in developmental testing and evaluation of new combat and combat support systems ensures that our Marines are the best trained, and have the best equipment, with the lowest test costs for taxpayers. Finally, MCOTEA's support of rapid acquisitions ensures that Marines in the fight are supported with the newest and most advanced equipment and that the Marine Corps is compliant with regulations.		0.000		13.605		14.243		14.333				14.333		14.558		14.836		15.116		15.461

		191		A/PP		0605873M		0033		Cyber Awareness Red Team Support		06						1.000		0.000		0.000		0.000		0.000								

		191		A/PP		0605873M		0033		MCOTEA		06						12.605		14.243		14.333		0.000		14.333								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		191		Project		0605873M		2330		Chem Bio Consequence Mgmt		06		The Family of Incident Response Systems (FIRS) consists of equipment, systems, and services designed to provide Weapons of Mass Destruction (WMD) incident response forces the capabilities needed to effectively respond to a terrorist attack using Chemical, Biological, Radiological, Nuclear, and High-Yield Explosives (CBRNE). FIRS meets the mission requirements for the detection; mass casualty decontamination; force protection; responder inter-agency interoperability; Command, Control, Communications, Computers & Intelligence (C4I); urban search and rescue; medical and general support requirements needed by these forces to mitigate the effects of a CBRNE terrorist attack. FIRS relies primarily on Commercial Off-The-Shelf/Non-Developmental Items (COTS/NDI) equipment and systems that meet the particular mission requirements of Consequence Management (CM). Nuclear, Biological, and Chemical (NBC) systems are adopted if they meet the CM mission requirements. FIRS Research & Development effort allows the program to keep abreast of emerging technologies in the commercial sector and address operational capability gaps that cannot be met by commercial items.		0.000		1.896		1.568		1.591				1.591		1.620		1.654		1.687		1.721

		191		A/PP		0605873M		2330		FIRS: Force Protection Mission Area		06						0.986		0.965		1.291		0.000		1.291								

		191		A/PP		0605873M		2330		FIRS: Reconnaissance Mission Area		06						0.910		0.603		0.300		0.000		0.300								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		191		Project		0605873M		3009		Marine Corps Wargaming Capability		06		Wargaming capability efforts are focused within multiple areas to include identifying, defining, and documenting requirements and capabilities; directing cyber security support for initiatives to boost information assurance in the areas of modeling & simulation, network configuration, security control validation, and type accreditation; development of performance specifications; and modeling and simulation prototyping efforts.  The wargaming capability facilitates the assessment and evaluation of operating and functional concepts, operational and technology-based approaches, current concepts of operations, and principles and methods that inform decisions in support of force development and requirements generation.  Wargaming capability results are used to develop, assess, and refine future operating and functional concepts across the full range of military operations (ROMO).  Additionally, they test current OPLANS and CONOPS; examine operational and tactical actions through repeated, multiple iterations; enable the full development of concepts through opportunities for examination and evaluation; assess capability investments while guiding capability resourcing actions and informing the POM development; and provide education and leadership development.		0.000		0.000		0.000		14.000				14.000		12.000		8.000		8.000		6.000

		191		A/PP		0605873M		3009		Wargaming Capability		06						0.000		0.000		14.000		0.000		14.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		191		Project		0605873M		3783		Information Environment Strategy, Policy and Governance		06		The Information Environment (IE) is a global, interconnected, complex, continuously changing eco-system that is increasingly connected across our war fighting functions. Given the complexity and the speed of changes in the IE and to address the significant role information now plays in current and future conflicts, a unifying operational and technical strategy must be developed to outpace our adversaries.
Analysis will inform the development and integration of Marine Corps Information Environment Operations (IE Ops) that are guided by the Commandant's Strategic Plan, Marine Corps Operating Concepts (MOC).  Research and analysis efforts support: design and coordinated implementation of an Objective Network to fight on and through a contested environment; design and collaboration on a Naval Tactical Grid and a Joint Tactical Grid; a threat estimate to inform capability development; and analysis to inform the development and fielding of an integrated information capability.  These efforts will be accomplished leveraging analytic support from government Labs and Industry to dynamically exploit our National Defense Strategy (NDS) priority operational problems related to the Information Environment through limited user evaluations and functional capability assessments with Marines. In addition, rapid development of capabilities to address problems in the IE Ops will be developed utilizing the Accelerator process which utilizes best commercial practice of design thinking.		0.000		0.000		0.000		3.145				3.145		3.875		3.952		4.031		4.112

		191		A/PP		0605873M		3783		Information Environment Strategy		06						0.000		0.000		3.145		0.000		3.145								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		192		PE		0605898N				(U)MANAGEMENT HQ - R&D		06		The Management HQ - R&D program funds management headquarter civilian personnel salaries at the Office of Naval Research (ONR).  These personnel support the management of the Naval Science and Technology (S&T) programs.  This program also funds management headquarter contractor support for the Integrated Warfare Systems (IWS) Program Executive Office.		0.000		43.266		41.765		39.673				39.673		41.064		42.081		42.607		43.549

		192		Project		0605898N		0223		Sub Combat System Improvement (ADV)		06		This project provides management headquarters contractor support to the Integrated Warfare Systems (IWS) Program Executive Office (PEO).  This work supports Navy Acoustic Superiority and Technology Insertion Initiatives through the application of advanced development and testing of sensors and sensor processing systems supporting tactical control systems improvements. This addresses technology challenges to improve tactical control in littoral and open ocean environments for a variety of operational missions.		0.000		0.141		0.149		0.141				0.141		0.129		0.134		0.137		0.140

		192		A/PP		0605898N		0223		Management Headquarters Personnel		06						0.141		0.149		0.141		0.000		0.141								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		192		Project		0605898N		1447		Surf Combatant Combat System Imp		06		This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  This work supports Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrates new equipment and systems to pace the threat and capture advances in technology.		0.000		0.165		0.174		0.178				0.178		0.180		0.184		0.188		0.192

		192		A/PP		0605898N		1447		Management Headquarter Personnel		06						0.165		0.174		0.178		0.000		0.178								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		192		Project		0605898N		3159		Naval Integrated Fire Control-Counter Air SE&I		06		This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO). This work supports Naval Integrated Fire Control - Counter Air (NIFC-CA) project.  Through this support technological advances are being developed enabling PEO IWS to extend the Naval Theater Air and Missile Defense battlespace out to the maximum kinematic range of our weapons.		0.000		0.165		0.173		0.177				0.177		0.179		0.183		0.187		0.191

		192		A/PP		0605898N		3159		Management Headquarter Personnel		06						0.165		0.173		0.177		0.000		0.177								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		192		Project		0605898N		3186		Air and Missile Defense Radar		06		This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  Through this support, technological advances are being developed, enabling PEO IWS to deliver "Enterprise" solutions for Naval Warfare Systems that operate seamlessly and effectively within the Fleet and Joint Forces.		0.000		0.493		0.514		0.524				0.524		0.534		0.546		0.557		0.568

		192		A/PP		0605898N		3186		Management Headquarter Personnel		06						0.493		0.514		0.524		0.000		0.524								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		192		Project		0605898N		3216		Tactical Support Center-Integration		06		This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  This supports AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC) fulfillment of Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) coordination functions utilizing data received from multiple sources to assess the threat and assist the Tactical Action Officer (TAO) and Composite Warfare Commander (CWC) in effectively applying available resources to support CVN self-defense. This supports CV-TSC functionality updates being implemented through an evolutionary acquisition approach, providing phased incremental builds that are developed, tested, certified and fielded.		0.000		0.025		0.027		0.025				0.025		0.026		0.027		0.028		0.029

		192		A/PP		0605898N		3216		Management Headquarter Personnel		06						0.025		0.027		0.025		0.000		0.025								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		192		Project		0605898N		3345		ONR Management Headquarters		06		This project funds all basic costs of Office of Naval Research Management Headquarters Activity (MHA) salaries and non-labor in support of the entire Navy Science & Technology (S&T) program. Through this support, the S&T enterprise pursues the technological advances that enable the Fleet's ability to operate from a position of technological superiority.

Specifically, funding facilitates the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry.		0.000		42.277		40.728		38.628				38.628		40.016		41.007		41.510		42.429

		192		A/PP		0605898N		3345		Management Headquarters Personnel		06						42.277		40.728		38.628		0.000		38.628								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		193		PE		0606355N				(U)Warfare Innovation Management		06		Allied/Coalition Maritime Environment (ACME) 0798:
This project promotes interoperability with allied and coalition forces by facilitating maritime interoperability in both processes and communication systems, including emerging capabilities, to counter growing high-end asymmetric threats. 

Space & Electronic Warfare (SEW) Engineering 2144:
This project is a systems engineering non-acquisition program to develop, test, implement Technical Authority (TA) products, and validate Naval Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System architectures to support naval, Joint and Coalition missions across normal, contested, and degraded cyber/operational environments.  The objective of this project is carried out by multiple tasks that ensure development and delivery of naval Information Warfare (IW) capabilities that are well-integrated, interoperable, secure, and resilient to meet validated warfighting requirements.  

The Intelligence, Surveillance, and Reconnaissance (ISR) Architecture 2147:
This project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment (JIE) and Intelligence Community (IC) Information Technology Environment (ITE). This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR POR progress in conforming to a single Navy architecture.

Fleet Experimentation 3319:  
The U.S. Navy's Fleet Experimentation (FLEX) project advances/augments operational and tactical warfighter capabilities through the experimentation of high payoff initiatives, technologies and concepts, Fleet Concepts of Operations (CONOPS), doctrine, and new tactics, techniques and procedures (TTP). The main focus of FLEX between 2018 and 2024 is to operationalize "A Design For Maintaining Maritime Superiority" Blue Line of Effort (LOE) through the execution of Fleet Design materiel/non-materiel capability employment.  

Trident Warrior Project 3320: 
The U.S. Navy's Trident Warrior (TW) experimentation campaign enables early delivery of capabilities to the warfighter via Fleet-directed Trident Warrior operational events with an emphasis on United States Fleet Forces/Commander Pacific Fleet (USFF/CPF) directed focus areas. 
  
Maritime Communications Demonstration Project 3420:
Classified Project Maritime Communications Demonstration (MCD) is not a new start.  Funding was realigned from project 3319 FLEX in FY18. The Expeditionary SFOC Communications is developing and experimenting innovative concepts designed to validate both materiel and non-materiel methodologies to provide resilient command and control within the maritime domain.  Identified previous work done within OSD channels, and will leverage lessons learned.		0.000		27.759		41.918		28.750				28.750		39.456		43.884		40.802		43.570

		193		Project		0606355N		0798		Allied/Coalition Maritime Environment (ACME)		06		The ACME program advances Information Warfare (IW) (to include Command, Control, Communications, Computers; Intelligence, Surveillance and Reconnaissance (C4ISR); Electronic Warfare (EW); and Cyber Warfare), interoperability with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS), North Atlantic Treaty Organization (NATO), and other Allied and Coalition partners. The program determines maritime operational gaps with our allies, identifies Doctrine, Organization, Training, Material, Leadership, Personnel, and Facilities (DOTMLPF) solutions with the potential to fill those gaps, and assesses these solutions and associated concepts of operation in laboratory and at-sea environments. The ACME program includes integration and testing in support of joint and Allied war fighting capabilities, including interoperability testing of IW equipment. Allied and joint interoperability is critical for future maritime operations, especially as the United States Navy (USN) expands Internet Protocol (IP) networking throughout the fleet via Consolidated Afloat Networks and Enterprise Services (CANES), Next Generation Networks (NGEN), Mission Partner Environment/ Future Mission Networking (MPE/FMN), the U.S. Battlefield Information Collection and Exploitation System - eXtended (BICES-X), and with the Joint Information Environment (JIE).
Currently, IP connectivity with AUSCANNZUKUS and other Allied/Coalition forces is limited, requiring extensive backhaul through ashore infrastructure. Higher bandwidth solutions suitable for use over tactical networks require development and assessment for emerging coalition and joint interoperability requirements, such as Maritime Domain Awareness (MDA), Network Operations Without Shore (NOWS), Satellite Communications (SATCOM) Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, and to counter Anti-Access Area Denial (A2/AD) threats. Increases in data throughput are required for the effective exchange of rich IW data sets and services via Service Oriented Architectures (SOA) within the limitations of High Frequency (HF), Ultra-High Frequency (UHF), and other portions of the radio frequency spectrum, coupled with appropriate Information Assurance and Computer Network Defense (IA/CND) mechanisms. Development and assessment of potential solutions will integrate improved IP capabilities with the Advanced Digital Network Systems (ADNS) and existing international standards (e.g. Allied Communications Publication 200, NATO Standardization Agreements 5066 and 4691). The continued development and refinement of advanced tactical networking technologies and protocols, to include Low Probability of Intercept (LPI), Low Probability of Detection (LPD), and Anti-Jam (AJ) capabilities as well as Automatic Link Establishment (ALE) standards, will provide for a significant improvement in secure data sharing within, and between, coalition maritime elements.		0.000		0.000		1.076		1.114				1.114		1.157		1.204		1.250		1.272

		193		A/PP		0606355N		0798		Advanced Relay Capabilities		06						0.000		1.076		1.114		0.000		1.114								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		193		Project		0606355N		2144		Space & Elec Warfare Engineering		06		To support Navy objectives in advancing Information Warfare (IW) capabilities, the Space and Electronic Warfare (SEW) Engineering project provides six main functions:

(1) Develop the architectures, specifications and standards, tools, and processes to support a single integrated Navy plan for cybersecurity. These engineering artifacts provide Navy specific guidance to drive common and consistent implementation of security controls across current and future Navy Programs of Record/projects. This eliminates redundancies and inefficiencies characteristic of previous stove-pipe development efforts in which each system addressed security individually. These efforts enable a standardized approach to move out faster to improve the Navy's cyber resiliency. 

(2) Provide the cybersecurity vulnerability and functional test capability which supports cybersecurity test requirements and the Command, Control, Communications, Computers, Intelligence (C4I) components of USS Secure. USS Secure is a cyber assessment program within the Navy. This System of Systems (SoS) (Afloat, Aloft, C4I & Shore) capability in a test laboratory environment provides a rapidly re-configurable capability that integrates maritime hardware systems into a virtual platform. This platform level SoS provides cybersecurity research, development, test and evaluation, and training, not otherwise possible. This combination of Systems Commands (SYSCOM) laboratories, cyber ranges, and Red Teams simulating Navy platforms in operational maritime environments is critical for effectively evaluating cyber threats against specified mission threads.

(3) Define an integrated Enterprise Architecture to support design, development and delivery of integrated Navy Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. This architecture reflects current (as-is) and future (target) end states to support technical analyses, program planning, and enterprise-level investment decisions across IW capabilities. Perform mission based system of systems analysis to ensure integration and interoperability, and validate end-to-end warfighting capabilities to quickly address emerging threats. 

(4) Provides engineering tools and processes to drive rigorous Systems Engineering discipline across the acquisition lifecycle to support rapid development and delivery of secure and interoperable C4ISR, Business IT, and Space Systems capabilities that meet Fleet requirements. Conduct Systems Engineering Technical Reviews (SETRs) to provide independent, objective assessments of technical maturity and compliance with applicable architectures, specifications and standards across IW capabilities. 

(5) The Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX) provides a means to demonstrate and evaluate the interoperability of United States (US), North Atlantic Treaty Organization (NATO), and coalition information sharing systems.

(6) Navy Additive Manufacturing (AM) technology aligns to CNO priorities to deliver revolutionary capabilities to improve fleet readiness.  These enterprise solutions will provide the foundation to (1) enhance warfighter capability through new innovative system designs; (2) increase readiness through low volume production of hard to source items; and (3) improve warfighting capacity by enabling production at or near the point of need. Specific efforts include the development of an Enterprise Digital Manufacturing Architecture which addresses design and certification of AM capabilities for both afloat and ashore, development of Cyber Security Risk Management Profiles for devices and applications on operational networks, definition of a secure Technical Data Package to describe components that can be digitally manufactured, and the development of an overarching, enterprise-level Digital Manufacturing Thread (device management, digital rights management, licensing, configuration management, data storage rule/access and application programing interfaces).		0.000		0.000		22.058		14.535				14.535		23.841		28.209		24.635		26.165

		193		A/PP		0606355N		2144		Additive Manufacturing		06						0.000		6.050		3.216		0.000		3.216								

		193		A/PP		0606355N		2144		Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX)		06						0.000		1.033		1.048		0.000		1.048								

		193		A/PP		0606355N		2144		Cybersecurity Architecture, Specifications and Standards		06						0.000		7.890		6.793		0.000		6.793								

		193		A/PP		0606355N		2144		Cybersecurity Vulnerability & Functional Test Capability		06						0.000		4.123		0.831		0.000		0.831								

		193		A/PP		0606355N		2144		Enterprise Architecture		06						0.000		0.746		0.668		0.000		0.668								

		193		A/PP		0606355N		2144		SYSCOM Systems Engineering		06						0.000		2.216		1.979		0.000		1.979								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		193		Project		0606355N		2147		ISR  Architecture		06		Integrated architectures provide a technical framework for assessing capability gaps and performance of individual systems and System of Systems (SoS) and their ability to effectively provide the desired effects to support warfighting missions. They also serve as a means to influence and drive Programs of Record (PoR) toward a common, more efficient state that promotes interoperability and security.

The Naval Intelligence, Surveillance, and Reconnaissance (ISR) Reference Architecture project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment and Intelligence Community Information Technology Environment and Space & Naval Warfare Systems Command-wide Enterprise Architecture policies. This effort to develop integrated ISR architectures will instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR PoR progress in conforming to a single Navy architecture. These efforts will reduce Information Technology/ISR infrastructure complexity and variances, making it easier to manage, operate and defend our ISR capabilities, and help inform investment decisions across the Navy's ISR enterprise to support Assured Command and Control, Battlespace Awareness and Integrated Fires.

This effort will encompass the documentation and analysis of current ISR enterprise architectures to inform and guide requirements for target architecture development and performance requirements to support full use and incorporation of ISR capabilities to advance Navy operations afloat. The associated studies will produce both technical and non-technical implementation guidance across the Doctrine, Organization, Training, Material, Leadership, Personnel and Facilities spectrum.		0.000		0.000		1.583		1.535				1.535		1.534		1.566		1.593		1.625

		193		A/PP		0606355N		2147		Intelligence, Surveillance, and Reconnaissance (ISR) Architecture		06						0.000		1.583		1.535		0.000		1.535								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		193		Project		0606355N		3319		Fleet Experimentation		06		The U.S. Navy's Fleet Experimentation (FLEX) program examines doctrine, organization, training, materiel, leadership and education, personnel, facilities, and policy (DOTMLPFP) solutions to identified warfighter capability gaps within the Future Years Defense Program (FYDP). The Navy's FLEX program considers warfighting gaps identified in: Integrated Prioritized Capability Lists (IPCL) generated by Warfighting Development Centers (WDC); Navy Integrated Priorities Letter (IPL); Navy Commanders' FLEX Guidance; and Navy Urgent Operational Needs Statements. Additionally, the Navy's FLEX program addresses innovative concepts, tactics, techniques, and procedures (TTP), and Fleet Concepts of Operation (CONOPS) that collectively mitigate Fleet-identified warfighting capability gaps. Through experimentation activities such as workshops, system or seminar war simulations, live at-sea events, and experimentation campaigns, the FLEX program examines potential materiel and non-materiel tangible solutions that will enhance the Fleet's ability to execute assigned missions. FLEX events and campaigns are comprised of all facets of experimentation including design, planning, systems engineering and integration, execution, data collection, analysis, assessment, and the delivery of tangible products to the fleet. While Naval-centric, FLEX efforts include joint, coalition, Science and Technology (S&T), academia, and industry partners.		0.000		11.131		9.090		9.281				9.281		10.594		10.525		10.897		12.033

		193		A/PP		0606355N		3319		Fleet Experimentation		06						11.131		9.090		9.281		0.000		9.281								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		193		Project		0606355N		3320		TRIDENT Warrior		06		U.S. Navy's Trident Warrior (TW) experiment campaign enables early delivery of Information Warfare (IW) capabilities to the warfighter via Fleet-directed TW operational events. Integrates stand-alone systems and efforts to achieve substantially enhanced capability, demonstrates/tests these capabilities in both laboratory and operational environments, and evaluates their effectiveness. Develops supporting concepts and Concept of Operations to improve warfighting effectiveness. Coordinates IW efforts with other Service/Joint/Department of Defense/National efforts to ensure Joint/Interagency/ Allied/Coalition applicability and interoperability.		0.000		2.200		2.284		2.285				2.285		2.330		2.380		2.427		2.475

		193		A/PP		0606355N		3320		Trident Warrior		06						2.200		2.284		2.285		0.000		2.285								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		193		Project		0606355N		3420		Expeditionary Submarine Fiber Optic Cable (SFOC)		06		Maritime Communications Demonstration (MCD) project, also called the Expeditionary Submarine Fiber Optic Cable (SFOC) Communications Project, is a classified program responsible for developing concepts designed to validate material and non-material solutions providing resilient Command and Control (C2) within the maritime domain. The focus is to demonstrate capabilities leveraging existing DOD investments and infrastructure to move data and information. Demonstration will include maritime assets, experimental methodologies, and current backhaul architecture for data movement. Solutions will address technologies across the Radio Frequency (RF) and Optical spectrum using SFOC communications systems. The key deliverable will be a series of at sea demonstrations to validate maritime segment components in an operationally representative environment.  This is not a new start.  In FY17 $2.8M of funding was managed from within the Fleet Experimentation (FLEX) program and used for MCD project tasking for transparency. This effort is part of Secretary of Defense's (SECDEF) third offset initiative and was identified as a required operational capability by USEUCOM, USNORTHCOM, USPACOM, and USSTRATCOM. This effort will fund limited technical development and a series of at-sea demonstrations raising the technical readiness levels of various components with a cable handling and deployment system in an operationally representative environment, with the intent to rapidly transition to an operational capability.		0.000		14.428		5.827		0.000				0.000		0.000		0.000		0.000		0.000

		193		A/PP		0606355N		3420		Expeditionary Submarine fiber Optic Cable (SFOC)		06						14.428		5.827		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		194		PE		0606942M				(U)Assessments and Evals Cyber Vulnerabilities		06		This effort provides an OT&E approach to protect Marine Corps critical Cyber information and intelligence through vulnerability evaluations of all major DoD weapons systems and critical military installations; as directed by Section 1650 of Public Law 114-328 (NDAA for FY2017) and Section 1647 of Public Law 114-92 (NDAA FY2016). This will be accomplished through protection, detection, response, restoration, remediation, and mitigation. Testing and evaluation will be completed at Marine Corps facilities and Government Labs, to include the Marine Corps Cyber Range, Naval Air Systems Command (NAVAIR) and Marine Corps Tactical Systems Support Activity (MCTSSA).

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Assessments will end in 2020 with the submission of the final report. Strategies mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.		0.000		0.000		7.000		0.000				0.000		0.000		0.000		0.000		0.000

		194		Project		0606942M		4038		Cyber Vulnerability Evaluation		06		This effort provides an OT&E approach to protect Marine Corps critical Cyber information and intelligence through vulnerability evaluations of all major DoD weapons systems and critical military installations; as directed by Section 1650 of Public Law 114-328 (NDAA for FY2017) and Section 1647 of Public Law 114-92 (NDAA FY2016).  This will be accomplished through protection, detection, response, restoration, remediation, and mitigation. Testing and evaluation will be completed at Marine Corps facilities and Government Labs, to include the Marine Corps Cyber Range, Naval Air Systems Command (NAVAIR) and Marine Corps Tactical Systems Support Activity (MCTSSA).		0.000		0.000		7.000		0.000				0.000		0.000		0.000		0.000		0.000

		194		A/PP		0606942M		4038		Cyber Assessments/Cyber Awareness Red Team Support		06						0.000		7.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		195		PE		0606942N				(U)Assessments and Evals Cyber Vulnerabilities		06		The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively.  Funding will be used for assessments and non-recurring engineering for mitigations related to the  Navy's major weapons systems identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure prioritized.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities.  As instructed by the Congressional language, the assessments will utilize Department of Energy (DoE) and Department of Defense (DoD) national laboratory partnerships.  Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.		0.000		0.000		48.800		0.000				0.000		0.000		2.000		2.000		2.000

		195		Project		0606942N		4038		Cyber Vulnerability Evaluation		06		The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively.  Funding will be used for assessments and non-recurring engineering for mitigations related to the  Navy's major weapons systems  identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities.  As instructed by the Congressional language, the assessments will utilize DoE and DoD national laboratory partnerships.  Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
Program is to support Cyber Vulnerability Evaluations Assessments of E6B and Other Aviation Platforms.
The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively. Funding will be used for assessments and non-recurring engineering for mitigations related to the Navy's major weapons systems identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense (DoD) by no later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities. As instructed by the Congressional language, the assessments will utilize Department of Energy (DoE) and DoD national laboratory partnerships. Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.		0.000		0.000		48.800		0.000				0.000		0.000		2.000		2.000		2.000

		195		A/PP		0606942N		4038		Cyber Vulnerability Assessments of Critical Infrastructure		06						0.000		25.000		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		Cyber Vulnerability Assessments of Information Warfare Weapons Systems		06						0.000		5.000		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		Cyber Vulnerability Assessments of Other Aviation Platforms		06						0.000		2.900		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		Cyber Vulnerability Evaluation for Ship Weapons Systems:		06						0.000		4.800		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		E6B		06						0.000		2.100		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		SWS Cyber Evaluations		06						0.000		3.500		0.000		0.000		0.000								

		195		A/PP		0606942N		4038		Trident System Cyber Hardening		06						0.000		5.500		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		196		PE		0305327N				Insider Threat		06		The Navy Counter Insider Threat Capability (CITC) meets National, Department of Defense (DoD) and Department of the Navy (DoN) direction to deter, detect, and mitigate the threat from witting and unwitting insiders.  Counter Insider Threat program accomplishes these objectives by monitoring users' computers and network activities, fusing that information with security risk data from multiple other sources, and providing the fused information to analysts for threat identification and initial response action.  All agencies that manage classified networks are required to establish an Insider Threat program consisting of User Activity Monitoring (UAM) and an Analytical Hub.  As a Presidential Directive, Navy will come under increased Congressional scrutiny if Insider Threat does not maintain funding.

Navy currently does not fully meet CITC requirements.  As the CITC Mission requires Navy to establish a new capability to identify a specific type of person, as defined above, RDT&E,N funding is required to appropriately develop and integrate this capability effectively.		0.000		0.000		1.682		2.645				2.645		2.500		2.532		2.465		2.515

		196		Project		0305327N		3442		Insider Threat		06		The Navy Counter Insider Threat Capability (CITC) meets National, Department of Defense (DoD) and Department of the Navy (DoN) direction to deter, detect, and mitigate the threat from witting and unwitting insiders.  Counter Insider Threat program accomplishes these objectives by monitoring users' computers and network activities, fusing that information with security risk data from multiple other sources, and providing the fused information to analysts for threat identification and initial response action.  All agencies that manage classified networks are required to establish an Insider Threat program consisting of User Activity Monitoring (UAM) and an Analytical Hub.		0.000		0.000		1.682		2.645				2.645		2.500		2.532		2.465		2.515

		196		A/PP		0305327N		3442		Insider Threat		06						0.000		1.682		2.645		0.000		2.645								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		197		PE		0902498N				Management Headquarters (Departmental Spt Acts)		06		This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding and operating costs for Management Headquarter Activity (MHA) functions that support COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives to conduct independent operational testing and evaluation as described in PE 0605865N Operational Test & Evaluation Capability.		0.000		1.749		1.579		1.460				1.460		1.484		1.515		1.540		1.576

		197		Project		0902498N		0831		OPTEVFOR Support		06		This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding and operating costs for Management Headquarter Activity (MHA) functions that support COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives during the conduct independent operational testing and evaluation as described in PE 0605865N Operational Test & Evaluation Capability.  

Beginning in Fiscal Year 2018, MHA labor and operating costs in support of 14 Full Time Equivalents (FTEs) has been realigned from 0605865N Operational Test and Evaluation Capability into this newly established program element 0902498N Management Headquarters (Departmental Support Accounts) as a result of SECDEF and SECNAV direction to identify all MHA costs separately.		0.000		1.749		1.579		1.460				1.460		1.484		1.515		1.540		1.576

		197		A/PP		0902498N		0831		OPTEVFOR Support		06						1.749		1.579		1.460		0.000		1.460								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		198		PE		0909999N				Cancelled Account Adjustments		06		Funding is to reimburse the Department of the Treasury for cancelled account liabilities.		0.000		0.071		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		198		Project		0909999N		0000		UNDIST		06		Funding is to reimburse the Department of the Treasury for cancelled account liabilities.		0.000		0.071		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		198		A/PP		0909999N		0000		Cancelled Account Adjustment		06						0.071		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		199		PE		1206867N				(U)SEW Surveillance/Reconnaissance Support		06		(U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.		0.000		9.408		8.684		0.000				0.000		0.000		0.000		0.000		0.000

		199		Project		1206867N		1034		TAC SAT Recon Office		06		(U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.		0.000		9.408		8.684		0.000				0.000		0.000		0.000		0.000		0.000

		199		A/PP		1206867N		1034		Assured Command and Control		06						0.962		0.721		0.000		0.000		0.000								

		199		A/PP		1206867N		1034		Battlespace Awareness		06						6.072		5.831		0.000		0.000		0.000								

		199		A/PP		1206867N		1034		Integrated Fires		06						2.374		2.132		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		202		PE		0604227N				Harpoon Modifications		07		The Harpoon seeker upgrade program will modernize current seekers, designated 3700-3, to increase the targeting precision, reliability, and survivability. The program is the result of a successful Small Business Initiative, which will upgrade legacy 3700-3 to 3700-4+ seekers. The 3700-series seekers were designed to sequentially search, detect, acquire, and track a surface target in the designated Area of Uncertainty. The modified 3700-4+ seekers provide improvements in the sequential search radar  probability of acquiring the intended target, and provide improved Electronic Protection which significantly increases the probability of engaging a valid surface target in a complex environment.  These attributes of the 3700-4+ seekers will ultimately increase survivability and lethality of the Harpoon missile weapons system, and are intended to support the procurement of the Harpoon Block II+ missiles. 

The Encapsulated (ENCAP) Harpoon Block IC (HIC) missiles provides Navy Los Angeles-class nuclear attack submarines (SSN) a sub-launched, all-weather, long-range Anti-Surface Warfare (ASuW) missile to attack enemy warships at stand-off ranges, to include Surface and Amphibious Action Groups.  The ENCAP Reconstitution Program will refurbish and recertify 60 existing ENCAP HIC all-up rounds from deep storage to an "as-new" war-ready material condition (ENCAP Harpoons were placed in deep storage in 1996).  The controlled storage conditions achieved by the missile capsule have preserved the material condition of the weapon system, allowing for relatively quick recertification and reissue.  Due to the ease and speed of missile recertification's the ENCAP HIC Reconstitution Program will fill a critical, time sensitive ASuW capability gap and meet Speed to the Fleet requirements.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		0.000		0.000		5.197		2.302				2.302		0.600		0.000		0.000		0.000

		202		Project		0604227N		1843		Harpoon Block II+		07		The Harpoon Block II+ (HII+) retrofit kit procurement provides the Department of Navy (DoN) with an enhanced tactically navigation and targeting selectivity capabilities over the legacy Harpoon Block IC (HIC) inventory.  Harpoon Block II+ is a Network Enabled, Air-Launched, Anti-ship Cruise missile with the ability to receive in-flight targeting updates, improving target selectivity and the engagement of moving maritime targets.  Additionally, the system utilizes the Global Positioning System to provide in-flight updates coupled with an active radar seeker for accurate targeting. The program procurement budget keeps pace with evolving enemy threats by providing a network enabled, anti-ship cruise missile capability, which compliments the attributes of associated launch platforms.   The survivability of the HII+ is increased over the HIC due to the upgrade retrofit kit, increasing the lethality of the weapon system. The DoN's planned procurement modifies legacy HIC with the retrofit kits, to include procurement of Captive Air Training Missiles (CATMs), increasing the Anti-Surface Warfare capabilities of Fleet Forces.  

The Harpoon seeker upgrade program will modernize current seekers, designated 3700-3, to increase the targeting precision, reliability, and survivability. The program is the result of a successful Small Business Initiative, which will upgrade legacy 3700-7 to 3700-4+ seekers. The 3700-series seekers were designed to sequentially search, detect, acquire, and track a surface target in the designated Area of Uncertainty. The modified 3700-4+ seekers provide improvements in the sequential search radar  probability of acquiring the intended target, and provide improved Electronic Protection which significantly increases the probability of engaging a valid surface target in a complex environment.  These attributes of the 3700-4+ seekers will ultimately increase survivability and lethality of the Harpoon missile weapons system, and are intended to support the procurement of the Harpoon Block II+ missiles. 

The Encapsulated (ENCAP) Harpoon Block IC (HIC) missiles provides Navy Los Angeles-class nuclear attack submarines (SSN) a sub-launched, all-weather, long-range Anti-Surface Warfare (ASuW) missile to attack enemy warships at stand-off ranges, to include Surface and Amphibious Action Groups.  The ENCAP Reconstitution Program will refurbish and recertify 60 existing ENCAP HIC all-up rounds from deep storage to an "as-new" war-ready material condition (ENCAP Harpoons were placed in deep storage in 1996).  The controlled storage conditions achieved by the missile capsule have preserved the material condition of the weapon system, allowing for relatively quick recertification and reissue.  Due the ease and speed of missile recertifications the ENCAP HIC Reconstitution Program will fill a critical, time sensitive ASuW capability gap and meet Speed to the Fleet requirements.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		0.000		0.000		5.197		2.302				2.302		0.600		0.000		0.000		0.000

		202		A/PP		0604227N		1843		ENCAP Reconstitution Program		07						0.000		0.000		2.302		0.000		2.302								

		202		A/PP		0604227N		1843		Operational System Development		07						0.000		5.197		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		203		PE		0604840M				(U)F-35B C2D2		07		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).

The JSF  Continuous Capability Development & Delivery(C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. Block 4 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the Block 4 (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure required to deliver full air system Block 4 capabilities to support initial fleet availability of Block 4 upgrades in FY2021.

Block 4 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.		0.000		0.000		234.107		422.881				422.881		373.365		313.601		283.357		270.845

		203		Project		0604840M		3410		F-35B C2D2		07		F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.		0.000		0.000		234.107		422.881				422.881		373.365		313.601		283.357		270.845

		203		A/PP		0604840M		3410		Autonomic Logistics Information System (ALIS) Development		07						0.000		120.926		157.933		0.000		157.933								

		203		A/PP		0604840M		3410		Infrastructure and Support Costs		07						0.000		185.163		205.811		0.000		205.811								

		203		A/PP		0604840M		3410		Product Development -  Block 4 Planning and Systems Engineering		07						0.000		213.559		622.265		0.000		622.265								

		203		A/PP		0604840M		3410		Product Development - Technology Refresh 3 ( TR-3)		07						0.000		98.000		195.600		0.000		195.600								

		203		A/PP		0604840M		3410		Test and Evaluation		07						0.000		480.714		601.355		0.000		601.355								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		204		PE		0604840N				(U)F-35C C2D2		07		The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).

The JSF Continuous Capability Development & Delivery(C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. Block 4 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the Block 4 (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure required to deliver full air system Block 4 capabilities to support initial fleet availability of Block 4 upgrades in FY2021.

Block 4 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.		0.000		0.000		227.998		383.741				383.741		351.536		263.066		252.898		245.204

		204		Project		0604840N		2936		F-35C C2D2		07		F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.		0.000		0.000		227.998		383.741				383.741		351.536		263.066		252.898		245.204

		204		A/PP		0604840N		2936		Autonomic Logistics Information System (ALIS) Development		07						0.000		120.926		157.933		0.000		157.933								

		204		A/PP		0604840N		2936		Infrastructure and Support Costs		07						0.000		185.163		205.811		0.000		205.811								

		204		A/PP		0604840N		2936		Product Development -  Block 4 Planning and Systems Engineering		07						0.000		213.559		622.265		0.000		622.265								

		204		A/PP		0604840N		2936		Product Development - Technology Refresh 3 ( TR-3)		07						0.000		98.000		195.600		0.000		195.600								

		204		A/PP		0604840N		2936		Test and Evaluation		07						0.000		480.714		601.355		0.000		601.355								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		205		PE		0607658N				(U)Cooperative Engagement Capability		07		The FY 2020 funding request was reduced by $12.900 million to account for the availability of prior year execution balances.

Cooperative Engagement Capability (CEC) significantly improves Battle Force Anti-Air Warfare (AAW) capability by coordinating all Battle Force AAW sensors into a single, real-time, composite track picture to support integrated fire control. 

CEC distributes sensor data from each USMC Command Control Unit, US Navy Ship, and US Navy Aircraft, or Cooperating Unit (CU), to all other CUs in the battle force through a real-time, line of sight, high data-rate sensor and engagement data distribution network. CEC is highly resistant to jamming and provides accurate gridlocking between CUs. Each CU independently employs high capacity, parallel processing and advanced algorithms to combine all distributed sensor data into a fire control quality track picture which is the same for all CUs. CEC data is presented as a superset of the best AAW sensor capabilities from each CU, all of which are integrated into a single input to each CU's combat weapons system. 

CEC significantly improves our Battle Force defense in depth, including both local area and ship defense capabilities against current and future AAW threats. Moreover, CEC provides critical connectivity and integration of over-land air defense systems capable of countering emerging air threats, including land attack cruise missiles, in a complex littoral environment. 

The CEC Program Office oversees CEC development for all services with funding provided for their respective combat systems.  CEC consists of the Data Distribution System (DDS), the Cooperative Engagement Processor (CEP), and interface with Combat Systems and sensors. The DDS encodes and distributes own-ship sensor and engagement data and is a high capacity, jam resistant, directional system providing high data throughput as well common time and common positional frame of reference.  The CEP is a high capacity distributed processor that processes data from all integrated radars.  The data is passed to the ship's combat system as a high quality, common, continuous, engageable track.  

The Navy implemented a Signal Data Processor (SDP) approach to modify the current equipment to meet reduced size, weight, cost, power and cooling objectives. This SDP approach also supports continuity for interoperability improvements and program protection, as well as supporting open architecture initiatives, and comms independence. The SDP hardware complies with Category 3 Open Architecture Computing Environment (OACE) standards. The SDP-S is being fielded fleet-wide to all US Navy, USMC, US Army, and FMS CEC units.

A family of antennas approach will be used to satisfy CEC requirements for obsolete components with lower life cycle costs (procurement, installation, and maintenance).  These antennas enable future capability as well as providing a solution extensible to additional platforms. This effort for development and production of Common Array Block (CAB) antennas was competitively awarded in late FY2013.

Network Enabled Electronic Defense System (NEEDS) modifies CEC software to add significant Electronic Warfare capability.

CEC operates in increasingly contentious cyber-space.  Measures are being taken to robustly mitigate, and where possible completely remediate cyber vulnerabilities.		676.349		88.088		128.815		127.924				127.924		161.162		182.355		151.318		162.413

		205		Project		0607658N		2039		COOP Engagement		07		Cooperative Engagement Capability (CEC) significantly improves Battle Force Anti-Air Warfare (AAW) capability by coordinating all Battle Force AAW sensors into a single, real-time, composite track picture to support integrated fire control. 

CEC distributes sensor data from each USMC Command Control Unit, US Navy Ship, and US Navy Aircraft, or Cooperating Unit (CU), to all other CUs in the battle force through a real-time, line of sight, high data-rate sensor and engagement data distribution network. CEC is highly resistant to jamming and provides accurate gridlocking between CUs. Each CU independently employs high capacity, parallel processing and advanced algorithms to combine all distributed sensor data into a fire control quality track picture which is the same for all CUs. CEC data is presented as a superset of the best AAW sensor capabilities from each CU, all of which are integrated into a single input to each CU's combat weapons system. 

CEC significantly improves our Battle Force defense in depth, including both local area and ship defense capabilities against current and future AAW threats. Moreover, CEC provides critical connectivity and integration of over-land air defense systems capable of countering emerging air threats, including land attack cruise missiles, in a complex littoral environment. 

The CEC Program Office oversees CEC development for all services with funding provided for their respective combat systems.  CEC consists of the Data Distribution System (DDS), the Cooperative Engagement Processor (CEP), and interface with Combat Systems and sensors. The DDS encodes and distributes own-ship sensor and engagement data and is a high capacity, jam resistant, directional system providing high data throughput as well common time and common positional frame of reference.  The CEP is a high capacity distributed processor that processes data from all integrated radars.  The data is passed to the ship's combat system as a high quality, common, continuous, engageable track.  

The Navy implemented a Signal Data Processor (SDP) approach to modify the current equipment to meet reduced size, weight, cost, power and cooling objectives. This SDP approach also supports continuity for interoperability improvements and program protection, as well as supporting open architecture initiatives, and comms independence. The SDP hardware complies with Category 3 Open Architecture Computing Environment (OACE) standards. The SDP-S is being fielded fleet-wide to all US Navy, USMC, US Army, and FMS CEC units.

A family of antennas approach will be used to satisfy CEC requirements for obsolete components with lower life cycle costs (procurement, installation, and maintenance).  These antennas enable future capability as well as providing a solution extensible to additional platforms. This effort for development and production of Common Array Block (CAB) antennas was competitively awarded in late FY2013.

Network Enabled Electronic Defense System (NEEDS) modifies CEC software to add significant Electronic Warfare capability.

CEC operates in increasingly contentious cyber-space.  Measures are being taken to robustly mitigate, and where possible completely remediate cyber vulnerabilities.		676.349		77.472		128.815		109.496				109.496		124.865		138.306		118.401		127.165

		205		A/PP		0607658N		2039		B/L 2.1 INTEGRATION AND FOT&E TESTING		07						9.845		11.330		10.925		0.000		10.925								

		205		A/PP		0607658N		2039		CEC CYBER RESILIENCY		07						0.000		4.487		1.452		0.000		1.452								

		205		A/PP		0607658N		2039		CEC FAR-TERM INTEROPERABILITY IMPROVEMENT PROJECT (FTIIP)		07						0.000		6.500		0.000		0.000		0.000								

		205		A/PP		0607658N		2039		CEC INCREMENT 2		07						1.253		3.300		1.818		0.000		1.818								

		205		A/PP		0607658N		2039		COMMON ARRAY BLOCK (CAB) ANTENNA		07						14.700		9.649		7.746		0.000		7.746								

		205		A/PP		0607658N		2039		CRYPTO MODERNIZATION		07						0.000		4.552		0.000		0.000		0.000								

		205		A/PP		0607658N		2039		DIGITAL WARFARE TACTICAL NETWORKING INITIATIVE IMPLEMENTATION		07						0.000		17.900		23.100		0.000		23.100								

		205		A/PP		0607658N		2039		E-2D		07						3.043		4.017		3.874		0.000		3.874								

		205		A/PP		0607658N		2039		ELEKTRA		07						0.000		0.000		1.520		0.000		1.520								

		205		A/PP		0607658N		2039		ENTERPRISE AIR SURVEILLANCE RADAR (EASR)		07						2.238		5.200		7.452		0.000		7.452								

		205		A/PP		0607658N		2039		FIELD ACTIVITIES		07						7.697		9.373		8.774		0.000		8.774								

		205		A/PP		0607658N		2039		FIRE CONTROL LOOP IMPROVEMENT INITIATIVE (FCLIP) PHASE 2		07						6.623		8.700		4.453		0.000		4.453								

		205		A/PP		0607658N		2039		NAVAL INTEGRATED FIRE CONTROL-COUNTER AIR (NIFC-CA)		07						0.000		6.871		6.625		0.000		6.625								

		205		A/PP		0607658N		2039		NETWORK ENABLED ELECTRONIC DEFENSE SYSTEM (NEEDS)		07						3.312		4.610		2.080		0.000		2.080								

		205		A/PP		0607658N		2039		PROGRAM PROTECTION		07						7.518		8.527		9.205		0.000		9.205								

		205		A/PP		0607658N		2039		SYSTEM IMPROVEMENTS		07						21.243		23.799		20.472		0.000		20.472								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		205		Project		0607658N		3240		CEC Increment II		07		CEC Capability Development Document (CDD) Increment II evolves Increment I capabilities by enhancing the current naval air defense and sensor network system capabilities through the expansion of network capacity as well as extension into other warfare mission domains. CEC CDD Increment 2 shall integrate new sensor types and track data sources into the network, such as surface search radars and passive detection sensors, as well as relevant data from other networks. CEC CDD Increment II shall accommodate more CUs and provide a more complete, robust, and resilient situational awareness picture, composite identification, and Integrated Fire Control (IFC), with assured communications for Integrated Air and Missile Defense (IAMD), surface warfare, and electronic mission warfare domains.		0.000		0.000		0.000		18.428				18.428		36.297		44.049		32.917		35.248

		205		A/PP		0607658N		3240		CEC FAR-TERM INTEROPERABILITY IMPROVEMENT PROJECT (FTIIP)		07						0.000		0.000		6.600		0.000		6.600								

		205		A/PP		0607658N		3240		CRYPTO MODERNIZATION		07						0.000		0.000		5.748		0.000		5.748								

		205		A/PP		0607658N		3240		NIFC HYPERSONIC		07						0.000		0.000		1.620		0.000		1.620								

		205		A/PP		0607658N		3240		NIFC Passive		07						0.000		0.000		4.460		0.000		4.460								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		205		Project		0607658N		9999		Congressional Adds		07		CEC integrates Identification Friend Foe (IFF) Mode 4 and 5 information and distributes that information within the CEC network for improved tracking, Composite Identification, and Combat Identification.  Fleet operational requirements necessitate acceleration of IFF Mode 5 improvements within CEC that include software corrections to existing functionality as well as IFF integration design improvements for all CEC configurations that support IFF Mode 5 including E-2D Delta System Software Configuration version (DSSC) 3, Aegis Weapon System Baseline 7.2 and above, and Ship Self Defense System SSDS) Mk 2 Build 10 and above.  

In addition, acceleration of IFF Mode 5 integration with multiple combat system configurations is required including Ship Self Defense System (SSDS) Mk 2 Builds 6 and 9.  For these configurations, IFF Mode 5 functionality will be added to CEC and SSDS prior to originally planned SSDS and CEC modernization schedules.		0.000		10.616		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		205		CA		0607658N		9999		CEC Identification Friend or Foe (IFF) Mode 5 Acceleration		07						10.616		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		206		PE		0607700N				(U)Deployable Joint Command and Control		07		Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces.		2.834		3.093		3.127		0.000				0.000		0.000		0.000		0.000		0.000

		206		Project		0607700N		3050		Deployable JT Command and Control		07		Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. Note that DJC2 is not a follow-on or replacement system for the Joint Global Command and Control Systems (GCCS-J); rather, DJC2 employs a GCCS in its suite of applications, ensuring interoperability with the worldwide-installed base of GCCS-J.		2.834		3.093		3.127		0.000				0.000		0.000		0.000		0.000		0.000

		206		A/PP		0607700N		3050		DJC2 RDT&E Test Bed		07						1.785		1.729		0.000		0.000		0.000								

		206		A/PP		0607700N		3050		Systems Engineering & Integration		07						1.308		1.398		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		207		PE		0101221N				Strategic Sub & Wpns Sys Supt		07		The Joint Warhead Fuze Sustainment Program (0951) is an effort to develop advanced components to improve the reliability, safety, and security of Arming, Fuzing and Firing (AF&F) systems for nuclear reentry systems.  The current effort is focused on supporting the alteration of the AF&F system for the MK5/W88 system which will be five years beyond its design life at the scheduled deployment of the AF&F alteration.  This effort also supports future utilization of the developed components by the US Air Force and United Kingdom.

The Mk4A Shape Stable Nose Tip (SSNT) (2021) effort will convert reentry body (RB) forward shell assemblies (FSA's) from legacy carbon composite nose tips to SSNT's. This will require ground and flight testing of SSNT RBA's, updates and modifications to RB documentation (Weapon Specifications, Interface Control Drawings, product drawings etc), updated Fire Control software for fleet implementation, conversion of war reserve RB's to FSA's with SSNT, procurement/conversion of surveillance and flight test units, Strategic Weapons Facility (SWF) logistics implementation planning and execution, review and update Mk4A surveillance planning and the DoD share of National Nuclear Security Administration (NNSA) Office of Secure Transportation (OST) for shipping. 

The Technology Applications Program (2228) supports the TRIDENT II (D5) Submarine Launched Ballistic Missile (SLBM) that provides the U.S. a weapon system with greater accuracy and payload capability as compared to the TRIDENT I (C4) system.  TRIDENT II enhances U.S. strategic deterrence providing a survivable, sea-based system capable of engaging the full spectrum of potential targets with fewer submarines.  The Multi Star Enhanced Prelaunch (MEP) project leverages the capability of the D5 Life Extension Guidance (Mk6 Mod1) to sight two stars vice one combined with the interface updates to the Fire Control and Navigation subsystem, allowing for in-flight correction, the potential to operate in environments where GPS is denied, and may provide future relief to the strict tolerance requirements of the strategic navigator on the current OHIO class submarines and the COLUMBIA program.  The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications. Starting in FY 2020 this project will begin development for D5 Life Extension D5LE2. The D5LE2 will include System Level Architecture Trades and Design Processes in which initial planning and system technology trade studies are necessary to begin preparing for D5LE2. Investments are required starting in FY20 to begin trading system architecture concepts and implementing modern model based design and system engineering practices. D5LE2 Avionics Architecture & Technology Development will include legacy D5 and D5LE electronic technologies now obsolete and manufacturing lines shutdown.  Avionics architectures, sensor, bus and component designs are inherently complex with design and manufacturing technologies continuously evolving. Technology advancements and improved system architecture concepts have the potential to improve system capability, modularity, manufacturability, SWS operations and sustainability.

The 3097 RDTEN project will evaluate and down-select of a range of options to meet USSTRATCOM requirements for a future Navy warhead variant.  In FY20, the study will enter Phase 6.2 to further refine the down-selected concepts, screening criteria and programmatic tradeoffs (e.g., cost, schedule, technical maturity) for the concepts being considered.

The Integrated Nuclear Weapons Security System (INWSS) (3158) efforts support the Nuclear Weapons Security program and SSBN Escort mission.  The policies and requirements regarding the safeguard of nuclear weapons within the Department of Defense is established by DoD S5210.41M.  Within the Department of the Navy, nuclear weapons are limited to TRIDENT Fleet Ballistic Missiles (FBM), either deployed aboard TRIDENT submarines or located landside at Naval Submarine Base, Kings Bay, or Naval Submarine Base, Bangor where missiles are first assembled as well as repaired.  The Chief of Naval Operations (CNO) has assigned the Strategic Systems Programs (SSP), the FBM program manager, with mission responsibility for the safeguard of FBM nuclear technologies.  This budget supports efforts directed at improving the current technological baseline through a series of studies.  These efforts will improve countermeasure technologies to address detection, delay and denial.		1,192.668		130.652		148.379		157.676				157.676		152.942		139.404		163.953		167.228

		207		Project		0101221N		0951		Joint Warhead Fuze Sustainment Program		07		The Joint Warhead Fuze Sustainment Program is an effort to develop advanced components to improve the reliability, safety, and security of AF&F systems for nuclear reentry systems.  The current effort is focused on supporting the alteration of the AF&F system for the MK5/W88 system which will be five years beyond its design life at the scheduled deployment of the AF&F alteration.  This effort also supports future utilization of the developed components by the US Air Force and United Kingdom.		504.114		108.199		62.203		23.226				23.226		25.100		2.227		0.000		0.000

		207		A/PP		0101221N		0951		TRIDENT II		07						108.199		62.203		23.226		0.000		23.226								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		207		Project		0101221N		2021		Mk4A Shape Stable Nose Tip		07		The Mk4A Shape Stable Nose Tip (SSNT) effort will convert reentry body (RB) forward shell assemblies (FSA's) from legacy carbon composite nose tips to SSNT's. This will require ground and flight testing of SSNT RBA's, updates and modifications to RB documentation (Weapon Specifications, Interface Control Drawings, product drawings etc), updated Fire Control software for fleet implementation, conversion of war reserve RB's to FSA's with SSNT, procurement/conversion of surveillance and flight test units, Strategic Weapons Facility (SWF) logistics implementation planning and execution, review and update Mk4A surveillance planning and the DoD share of National Nuclear Security Administration (NNSA) Office of Secure Transportation (OST) for shipping.		0.000		5.771		27.169		22.820				22.820		13.990		7.408		5.892		6.007

		207		A/PP		0101221N		2021		Mk4A Shape Stable Nose Tip		07						5.771		27.169		22.820		0.000		22.820								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		207		Project		0101221N		2228		Technical Applications Programs		07		The Multi Star Enhanced Prelaunch (MEP) project leverages the capability of the D5 Life Extension Guidance (Mk6 Mod1) to sight two stars vice one combined with the interface updates to the Fire Control and Navigation subsystem, allowing for in-flight correction, the potential to operate in environments where Global Positioning System (GPS) is denied, and potential future relief to the strict tolerance requirements of the strategic navigator on the current OHIO class submarines and the COLUMBIA Class program.  The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications.

Starting in FY 2020 this project will begin development for D5 Life Extension D5LE2. The D5LE2 will include System Level Architecture Trades and Design Processes in which initial planning and system technology trade studies are necessary to begin preparing for D5LE2. Investments are required starting in FY20 to begin trading system architecture concepts and implementing modern model based design and system engineering practices. D5LE2 Avionics Architecture & Technology Development will include legacy D5 and D5LE electronic technologies now obsolete and manufacturing lines shutdown.  Avionics architectures, sensor, bus and component designs are inherently complex with design and manufacturing technologies continuously evolving. Technology advancements and improved system architecture concepts have the potential to improve system capability, modularity, manufacturability, SWS operations and sustainability.		659.458		6.977		14.509		82.783				82.783		110.933		126.787		155.020		158.119

		207		A/PP		0101221N		2228		D5LE2		07						0.000		0.000		68.184		0.000		68.184								

		207		A/PP		0101221N		2228		Multi-Star Enhanced Prelaunch (MEP)		07						5.756		9.973		10.709		0.000		10.709								

		207		A/PP		0101221N		2228		System Engineering Modeling and Simulation		07						1.221		4.536		3.890		0.000		3.890								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		207		Project		0101221N		3097		W78/88-1 Life Extension Program		07		The 3097 RDTEN project will evaluate and down-select of a range of options to meet USSTRATCOM requirements for a future Navy warhead variant.  In FY20, the study will enter Phase 6.2 to further refine the down-selected concepts, screening criteria and programmatic tradeoffs (e.g., cost, schedule, technical maturity) for the concepts being considered.		0.000		0.000		24.000		26.000				26.000		0.000		0.000		0.000		0.000

		207		A/PP		0101221N		3097		IW		07						0.000		24.000		26.000		0.000		26.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		207		Project		0101221N		3158		Integrated Nuclear Weapons Security Sys Dev		07		The Enhanced Special Weapons effort supports the Nuclear Weapons Security (NWS) program and SSBN Escort mission.  The policies and requirements regarding the safeguard of nuclear weapons within the Department of Defense is established by DoD S5210.41M.  Within the Department of the Navy, nuclear weapons are limited to TRIDENT Fleet Ballistic Missiles (FBM), either deployed aboard TRIDENT submarines or located landside at Naval Submarine Base, Kings Bay or Naval Submarine Base, Bangor where missiles are first assembled as well as repaired.  The CNO has assigned SSP, the FBM program manager, with mission responsibility for the safeguard of FBM nuclear assets.  More specifically, the mission includes landside and pier operations as well as transits to and from the dive point, each of which present challenges to personnel as well as existing technologies.  This budget supports efforts directed at improving the current technological baseline through a series of studies focusing on land and in transit requirements.  Collectively, these efforts will improve countermeasure technologies addressing detection, delay and denial.		29.096		2.726		2.798		2.847				2.847		2.919		2.982		3.041		3.102

		207		A/PP		0101221N		3158		Integrated Nuclear Weapons Security Sys Dev		07						2.726		2.798		2.847		0.000		2.847								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		207		Project		0101221N		9999		Congressional Adds		07		This funding is a congressional add to support Modeling and Simulation efforts for the Strategic Weapon System. The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications.		0.000		6.979		17.700		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		207		CA		0101221N		9999		Autonomous Strategic Force Protection Sensor Network		07						0.000		2.700														

		207		CA		0101221N		9999		Model Based Systems Engineering		07						0.000		15.000														

		207		CA		0101221N		9999		Program Increase		07						6.979		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		209		PE		0101226N				Submarine Acoustic War Dev		07		FY20 funding request was reduced by $2.249M to account for the availability of prior year execution balances.

The Submarine Acoustic Warfare (SAWS) Development program develops acoustic countermeasures, submarine defense capabilities, external launch systems and all acoustic augmentation systems for the U.S. Navy submarines. This program is comprised of the Submarine Defensive Warfare Program which improves the survivability of all U.S. Submarines. The Submarine Defensive Warfare Program efforts include Submarine Torpedo Defense System (Sub TDS), Undersea Defense Working Group ((UDWG), was formerly Torpedo Defense Working Group -(TDWG)), Technical Direction Agent (TDA), and In-Service Engineering Agent (ISEA) development support.

Submarine Torpedo Defense System (SubTDS) program, (ACAT III) currently is in Engineering and Manufacturing Development (E&MD) and has been restructured to focus on delivering full internal countermeasure launcher (ICL) functionality providing the Acoustic Device Countermeasure (ADC) MK5 capability to all submarines in the Fleet.  The restructuring made the program more affordable by diverting funding in a zero sum transfer from the sabot development effort which, as a portion of the SubTDS program will be developed later. The overall program will develop the Tactical Decision Aid (TacDA) and SABOT that permits the ADC MK5 to be employed from external countermeasure launcher (ECL). The ADC MK5 development will result in delivering fully functional test units and Engineering Development Model (EDM) variants. The ADC MK5 will bring new technologies including adaptability packaged in a three-inch diameter body.
FY2019 funding will primarily support on-going SubTDS development including component and subsystem design, design and delivery of three Engineering Development Model (EDM) variants, and joint contractor and government testing.  Governmental development of the TacDA will continue to include initial integration with the contractor developed ADC MK5 device. 

FY2020 funding will support continued SubTDS development and testing efforts. The Undersea Defense Working Group (UDWG), is a working group comprised of fleet, resource sponsor, (testing community) and acquisition community representatives to assess fleet threats and the effectiveness of our countermeasure and systems against these threats, both known and projected.  This includes associated studies, demonstrations, models, and simulations. The Technical Direction Agent (TDA) and In-Service Engineering Agent (ISEA) will provide hardware and software development support for Acoustic Devices Countermeasure (ADC) as well as Countermeasures Set, Acoustic (CSA) systems, future variants, and Acoustic Augmentation Support Systems (AASS) in the Acoustic Augmentation Support Program (AASP), and advanced communication systems improvements in support of the AASP, including component level technical insertion.
  
The SAWS Development Program transitions the research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving submarine survivability. The technology is then incorporated into the appropriate product line. Additionally, this effort also includes advanced studies product development and improvements for Submarine Acoustic Warfare Systems (SAWS) including but not limited to AASP and SubTDS.		37.993		9.439		11.311		6.815				6.815		14.663		29.028		37.847		23.723

		209		Project		0101226N		1265		Sub Defensive Warfare		07		The Submarine Acoustic Warfare (SAWS) Development program develops acoustic countermeasures, submarine defense capabilities, external launch systems and all acoustic augmentation systems for the U.S. Navy submarines. This program is comprised of the Submarine Defensive Warfare Program which improves the survivability of all U.S. Submarines. The Submarine Defensive Warfare Program efforts include Submarine Torpedo Defense System (Sub TDS), Undersea Defense Working Group ((UDWG), was formerly Torpedo Defense Working Group -(TDWG)), Technical Direction Agent (TDA), and In-Service Engineering Agent (ISEA) development support.

Submarine Torpedo Defense System (SubTDS) program, (ACAT III) currently is in Engineering and Manufacturing Development (E&MD) and has been restructured to focus on delivering full internal countermeasure launcher (ICL) functionality providing the Acoustic Device Countermeasure (ADC) MK5 capability to all submarines in the Fleet.  The restructuring made the program more affordable by diverting funding in a zero sum transfer from the sabot development effort which, as a portion of the SubTDS program will be developed later. The overall program will develop the Tactical Decision Aid (TacDA) and SABOT that permits the ADC MK5 to be employed from external countermeasure launcher (ECL).
The ADC MK5 development will result in delivering fully functional test units and Engineering Development Model (EDM) variants. The ADC MK5 will bring new technologies including adaptability packaged in a three-inch diameter body.
FY2019 funding will primarily support on-going SubTDS development including component and subsystem design, design and delivery of three Engineering Development Model (EDM) variants, and joint contractor and government testing.  Governmental development of the TacDA will continue to include initial integration with the contractor developed ADC MK5 device. 

FY2020 funding will support continued SubTDS development and testing efforts. The Undersea Defense Working Group (UDWG), is a working group comprised of fleet, resource sponsor, (testing community) and acquisition community representatives to assess fleet threats and the effectiveness of our countermeasure and systems against these threats, both known and projected.  This includes associated studies, demonstrations, models, and simulations. The Technical Direction Agent (TDA) and In-Service Engineering Agent (ISEA) will provide hardware and software development support for Acoustic Devices Countermeasure (ADC) as well as Countermeasures Set, Acoustic (CSA systems, future variants, and Acoustic Augmentation Support Systems (AASS) in the Acoustic Augmentation Support Program (AASP), and advanced communication systems improvements in support of the AASP, including component level technical insertion.

The SAWS Development Program transitions the research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving submarine survivability. The technology is then incorporated into the appropriate product line. Additionally, this effort also includes advanced studies product development and improvements for Submarine Acoustic Warfare Systems (SAWS) including but not limited to AASP and SubTDS.		37.993		9.439		11.311		6.815				6.815		14.663		29.028		37.847		23.723

		209		A/PP		0101226N		1265		Submarine Torpedo Defense System (SubTDS)		07						9.439		11.311		6.815		0.000		6.815								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		210		PE		0101402N				Navy Strategic Comms		07		The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.		485.264		17.624		38.661		31.174				31.174		30.062		27.321		25.072		24.391

		210		Project		0101402N		1083		Shore To Ship Com System		07		The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.		215.174		16.558		28.559		22.165				22.165		20.998		21.390		20.127		20.520

		210		A/PP		0101402N		1083		Broadcast Control Authority (BCA)		07						2.999		3.089		3.057		0.000		3.057								

		210		A/PP		0101402N		1083		High Voltage Improvement Program (HVIP)		07						1.538		1.374		1.331		0.000		1.331								

		210		A/PP		0101402N		1083		Low Band Universal Communication System (LBUCS)		07						4.302		7.437		8.761		0.000		8.761								

		210		A/PP		0101402N		1083		Navy Modernized Hybrid Solution (NMHS)		07						3.346		4.869		2.376		0.000		2.376								

		210		A/PP		0101402N		1083		Strategic Communications Assessment Program (SCAP)/Continuing Evaluation Program (CEP)		07						4.373		6.790		6.640		0.000		6.640								

		210		A/PP		0101402N		1083		Take Charge and Move Out (TACAMO)		07						0.000		5.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		210		Project		0101402N		2959		Survivable Airborne Strategic Communications		07		The E-6 is a manned airborne platform that provides survivable, endurable and reliable Command, Control and Communications capability in support of the President, Secretary of Defense and United States strategic and non-strategic forces. In order to respond effectively to emerging capability requirements, continued effort is needed to perform technical evaluations, modeling and simulation, investigative ground and flight testing, enhanced software modifications and development of configuration modifications. Funding is for operational mission analysis and hardware/software engineering required to optimize E-6 systems for cyber security and interoperability in a strategic environment.

E-6B Recapitalization Analysis of Alternative (AoA) funds United States Navy participation in a Joint AoA with United States Air Force to recapitalize the large capacity Executive Airlift and National Military Command System airborne fixed-wing layer fleets, which includes E-6B.		0.000		0.000		0.000		5.000				5.000		5.300		2.150		1.150		0.000

		210		A/PP		0101402N		2959		Operational System Development, Studies and Demonstrations		07						0.000		0.000		5.000		0.000		5.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		210		Project		0101402N		3002		Navy Strategic Comm Project		07		The E-6 is a manned airborne platform that provides survivable, endurable and reliable Command, Control and Communications capability in support of the President, Secretary of Defense and United States strategic and non-strategic forces. In order to respond effectively to emerging capability requirements, continued effort is needed to perform technical evaluations, modeling and simulation, investigative ground and flight testing, enhanced software modifications and development of configuration modifications. Funding is for operational mission analysis and hardware/software engineering required to optimize E-6 systems for cyber security and interoperability in a strategic environment.

E-6B Recapitalization Analysis of Alternatives (AoA) funds United States Navy participation in a Joint AoA with United States Air Force to recapitalize the large capacity Executive Airlift and National Military Command System airborne fixed-wing layer fleets, which includes E-6B.		270.090		1.066		10.102		4.009				4.009		3.764		3.781		3.795		3.871

		210		A/PP		0101402N		3002		Operational System Development, Studies and Demonstrations		07						1.066		10.102		4.009		0.000		4.009								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		211		PE		0204136N				F/A-18 Squadrons		07		The F/A-18 is required to perform multiple missions.  The continued F/A-18 E/F and EA-18G "Flight Plan" spiral capability development is critical to the baseline of the Super Hornet next generation mission system capability to maintain the platform's tactical relevance in support of Navy Aviation Plan 2030.  Development continues for a platform solution to threat Advanced Electronic Attack and Counter-Electronic Attack (CEA).  F/A-18 solutions to CEA include upgrades to existing sensors such as F/A-18 Radar Upgrade, Infrared Search and Track Block I/II, and development of a fused picture between these sensors.  Continued advanced development engineering for improvements in reliability and maintainability is required to ensure maximum benefit is achieved through reduced cost of ownership and provides enhanced availability.  Capabilities of the F/A-18 weapon system and ancillary equipment can be upgraded to accommodate and incorporate new or enhanced weapons and advances in technology to respond effectively to emerging future threats.  Rapid technology insertion upgrades to F/A-18 E/F systems and F/A-18 A-D systems, providing the latest and most current capabilities may be required.

Future integrated Carrier Air Wing Concept of Operations (CONOPS) demand changes to the base line Block II Super Hornet.  In response, the Block III Super Hornet was submitted.  None of the changes to the aircraft are revolutionary; however, the combined impact to the aircraft's capability and its contribution to the Airwing are significant.  The initial F/A-18 Block III concept includes low risk changes which will be incorporated in the near term with a combination of forward fit production line incorporation and retrofit modifications to the aircraft already planned as part of the Service Life Modification (SLM) Plan.  The FY 2020 budget requested Non-Recurring (NRE) funds for these ECPs.

USMC upgrades to the platform are being developed; to include integration and capability expansion of AESA Radar for F/A-18 A-D, evaluation and development of an Automatic Ground Collision Avoidance System (AUTOGCAS) for all F/A-18 variants, development of increased sensor and Electronic Warfare (EW) capability for F/A-18 A-D, weapons carriage and employment capability expansion, and enhancement of Mission Computer (MC) processing and memory capability. 

Funding is added for Naval Aviation Physiological Episode (PE) mitigation and root cause investigation in aircraft. 

Funding for Infrared Search and Track (IRST) (PU 2069) was moved from this Program Element to a new Program Element (PE 0604014N).

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		5,187.482		133.544		204.886		213.715				213.715		169.009		127.070		100.401		94.709

		211		Project		0204136N		1662		F/A-18 Improvement		07		The F/A-18 is a multi-mission strike fighter aircraft that is used in Air-to-Air, strike, surveillance, reconnaissance and tanking roles through selected use of external equipment (fuel tanks, tactical and reconnaissance pods, and various ordnance launching racks).  Additional capabilities are required for interoperability in a network-centric tactical environment. In order to respond effectively to emerging future threats, F/A-18 aircraft capabilities are being expanded and upgraded to incorporate new/enhanced weapons systems and avionics including Dual Mode Weapons, Counter-Electronic Attack (CEA), Infra-red Search and Track (IRST) integrated with the Active Electronically Scanned Array (AESA) Radar to provide Narrow Band High Gain Electronic Attack and Multi-System Integration.  Continued advanced development engineering and analysis of hardware/software is required to successfully optimize fleet F/A-18 weapon systems for interoperability in a network centric tactical environment (such as Naval Integrated Fire Control-Counter Air), to include: enhanced software capabilities, potential new hardware development, enhanced existing hardware, and enhanced network centric capabilities.  Additionally, continued effort is needed to perform technical evaluations, modeling and simulations, investigative flight testing, enhanced software modifications based on reported fleet deficiencies and the development and testing of design modifications to address obsolescence issues with the F/A-18 weapon system and ancillary equipment.  This funding line continues F/A-18E/F "Flight Plan" spiral capability development, to include Multi-System Integration and further Flight Plan Engineering and System Configuration Set development and integration.  This budget continues funding for F/A-18A-F Test Wing Maintenance support and funds development efforts needed for integration of air launched laser guided rockets on F/A-18 A+/C/D.  USMC upgrades to the platform are being developed to include evaluation and development of an Automatic Ground Collision Avoidance System (AUTOGCAS) for all F/A-18 variants, development of increased sensor and EW capability for F/A-18 A-D, weapons carriage and employment capability expansion, and enhancement of Mission Computer (MC) processing and memory capability.		4,356.010		68.166		102.938		117.011				117.011		130.334		118.228		91.397		85.524

		211		A/PP		0204136N		1662		F/A-18 Obsolescence Redesign		07						0.100		0.100		0.104		0.000		0.104								

		211		A/PP		0204136N		1662		Flight Plan Engineering / System Configuration Set Development and Integration		07						14.568		32.397		7.740		0.000		7.740								

		211		A/PP		0204136N		1662		Multi-System Integration (MSI) / Common Tactical Picture (CTP)		07						45.898		39.891		47.713		0.000		47.713								

		211		A/PP		0204136N		1662		Physiological Episode Mitigation		07						5.100		28.000		27.266		0.000		27.266								

		211		A/PP		0204136N		1662		Test Wing Maintenance Conversion		07						2.500		2.550		2.501		0.000		2.501								

		211		A/PP		0204136N		1662		USMC Capability Upgrades		07						0.000		0.000		31.687		0.000		31.687								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		211		Project		0204136N		2065		F/A-18 Radar Upgrade		07		F/A-18 Radio Detection and Ranging (RADAR) Upgrade:  The F/A-18 RADAR Upgrade, Active Electronically Scanned Array (AESA) development program, which began in FY 1999, is the last of three pre-planned upgrades to the F/A-18 Type/Model/Series RADAR.  The AESA system corrects operational test deficiencies noted in the AN/APG-73.  It provides multi-target tracking, Synthetic Aperture RADAR (SAR) imagery, SAR Target Location Error (TLE), and improved spotlight map resolution.  In addition, it provides greater lethality than previous F/A-18 RADARs by allowing full tactical support of existing and planned air-to-air (A/A) and air-to-ground (A/G) weapons and it significantly increases A/A and A/G detection and tracking ranges.  The AESA system provides greater survivability through self-protection and standoff jamming capabilities, while its greater range allows for reduced detection by enemy RADAR. This budget continues spiral capability development of AESA with increased efforts to address Phase II Operational Requirements Document requirements such as Counter-Electronic Attack(CEA) against multiple Radio Frequency Emitters, AESA Multi-Jammer Electronic Protection, Precision TLE Improvement, Monopulse and 5th/6th Channel development and Air Combat Maneuvering/Short Range Search and Track development and includes upgrades to RADAR Instrumentation, test and evaluation assets and threat assets, and upgraded modeling and simulation of both clean and Electronic Attack threat environments.  This budget request supports development and testing of design modifications to address obsolescence issues with APG-65, APG-73 and APG-79 RADAR systems.  USMC upgrades to the platform are being developed to include capability expansion of AESA Radar for F/A-18 A-D.		737.378		7.838		7.002		8.706				8.706		8.674		8.842		9.004		9.185

		211		A/PP		0204136N		2065		Distributed Targeting - CEA  Software Development, Developmental Testing, Operational Testing, & Integration		07						6.939		6.085		7.549		0.000		7.549								

		211		A/PP		0204136N		2065		F/A-18 RADAR Obsolescence Redesign		07						0.899		0.917		1.157		0.000		1.157								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		211		Project		0204136N		2069		F/A-18 Infrared Search and Track (IRST)		07		F/A-18 Infra-Red Search and Track (IRST): The F/A-18 E/F IRST system is a passive long-wave Infra-Red (IR) sensor which provides an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging (RADAR) denied environment. The IRST Block II Engineering Change Proposal (ECP) upgrades two Weapons Replaceable Assemblies (WRAs); the Infra-Red Receiver (IRR) and processor in order to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.		94.094		0.078		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		211		A/PP		0204136N		2069		Infra-Red Search and Track (IRST)		07						0.078		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		211		Project		0204136N		2071		F/A-18 Block III		07		F/A-18 Block III is a series of several of Engineering Change Proposals (ECPs) that bring planned upgrades to the F/A-18E/F.  The combined impact of these upgrades brings significant capability to the aircraft.  Block III is a follow-on to Block II upgrades.  The FY 2020 budget request funds Non-Recurring Engineering (NRE) for these ECPs which include Advanced Network Architecture, aircraft Signature Enhancements, Advanced Cockpit Displays, and Conformal Fuel Tanks.		0.000		57.462		83.146		87.998				87.998		30.001		0.000		0.000		0.000

		211		A/PP		0204136N		2071		F/A-18 Block III		07						57.462		83.146		87.998		0.000		87.998								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		211		Project		0204136N		9999		Congressional Adds		07		1) Noise Reduction: Research, Development, Test and Evaluation (RDT&E) funding to support the redesign of Chevron seals to reduce engine exhaust plume noise. Numerous solutions have been evaluated. Chevron seals were determined to be the favorable solution for the F/A-18 and EA-18G.  Previous testing of F414 chevrons demonstrated satisfactory noise reduction up to 80% power, but did not satisfy noise reduction requirements at full power. A possible cause of this problem has been identified.  There are re-design options available to sustain noise reduction up to full power. Additional development and test will be required to finalize the Chevron design to achieve the desired noise reduction at all power levels. The subject funding will support the initial development efforts.

2) Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft(JAGM-F) - Research, Development, Test and Evaluation (RDT&E) funding to support the initial integration efforts for the next generation of air-to-ground missile onto the F/A18E/F aircraft.  The JAGM-F missile test and evaluation efforts are being conducted to ensure missile compatibility with the Navy environment and to confirm the performance of the missile meets mission requirements.   The JAGM-F will build on the SDB II Unique Armament Interface integration efforts that are currently underway on the F/A-18E/F.		0.000		0.000		11.800		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		211		CA		0204136N		9999		Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft		07						0.000		9.800														

		211		CA		0204136N		9999		Noise Reduction		07						0.000		2.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		212		PE		0204163N				Fleet Tactical Development		07		The Communication Automation Program is a continuing program that provides for automation and communications upgrades for fleet tactical users.  It includes Battle Force Tactical Network (BFTN), Joint Aerial Layer Network-Maritime (JALN-M), and Automated Digital Network System (ADNS).

The Battle Force Tactical Network (BFTN) on each surface, subsurface, air, or fixed US Navy platform utilizes previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios to create a secure gateway that inter-connects all users into a common Radio Frequency (RF) Tactical Network. This network directly supports the Resilient Command and Control (RC2) posture of US-Only and North Atlantic Treaty Organization (NATO) Allied/Coalition users' tactical data information exchanges on each platform between and/or across separately dispersed RF Networks even if Satellite Communications (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

Joint Aerial Layer Network-Maritime (JALN-M), a system of systems (SoS) capability, is the Navy implementation of the JALN-M architecture which provides assured communications in any environment, especially RC2. With disruption or loss of space tier communications, JALN-M establishes and/or restores connectivity with the High Capacity Backbone (HCB) tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier in accordance with the JALN-M Initial Capabilities Document (ICD) and the JALN-M Analysis of Alternatives (AoA) Final Report. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. The objective is to provide an alternative communication path in a denied environment, to support key information exchange requirement via ADNS. Flight test demonstration completed in FY18.

Automated Digital Network System (ADNS) is the method by which Tactical Navy units transfer Internet Protocol (IP) data to Navy and Department of Defense communities on the Global Information Grid (GIG). ADNS is the gateway to tactical Wide Area Network (WAN) afloat for Internet Protocol network operations, supporting information dissemination and external connectivity. ADNS enables services and applications to interconnect to the Defense Information Systems Network (DISN) ashore via multiple Radio Frequency (RF) resources, to include emerging Assured Command and Control (C2) capabilities and pier connectivity.

Automated Digital Network System (ADNS) will perform technical analyses and engineering efforts associated with
implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues.		239.523		8.465		1.344		0.000				0.000		0.000		0.000		0.000		0.000

		212		Project		0204163N		0725		Communication Automation		07		The Battle Force Tactical Network (BFTN) on each surface, subsurface, air, or fixed US Navy platform uses previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios (a.k.a. Radio Frequency (RF)) to create a secure gateway that inter-connects all users into a common RF Tactical Network (a.k.a. wireless). BFTN enables war-fighters to digitally communicate National Atlantic Treaty Organization (NATO) Allied/Coalition and US-Only information necessary to execute and plan in a real-time operational environment without relying on ashore application server interaction. This RF Network separately supports US-Only Carrier and Expeditionary Strike Group Commanders and maintains the digital communication ability to execute and plan with other U.S. ships, submarines or aircraft, as well as with NATO Allied/Coalition networks, even if Satellite Communication (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

Joint Aerial Layer Network-Maritime (JALN-M), a system of systems (SoS) capability, is the Navy implementation of the JALN-M architecture which provides assured communications in any environment, especially Resilient Command and Control (RC2). With disruption or loss of space tier communications, JALN-M establishes and/or restores connectivity with the High Capacity Backbone (HCB) tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier in accordance with the JALN-M Initial Capabilities Document (ICD) and the JALN-M Analysis of Alternatives (AoA) Final Report. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. The objective is to provide an alternative communication path in a denied environment, to support key information exchange requirement via Automated Digital Network Systems (ADNS). Flight test demonstration completed in FY18.

Automated Digital Network System (ADNS) provides routing, switching, baseband, configuration and monitoring capabilities for interconnecting naval, coalition and joint enclaves worldwide. ADNS utilizes off the shelf equipment and network protocols as specified by the Joint Technical Architecture. ADNS INC III combines all Navy Tactical Voice, Secure Communications Interoperability Protocol (SCIP) Inter-Working Function, video, and data requirements into a converged IP data stream. ADNS INC III supports higher bandwidth satellites, providing up to 25 megabytes per second (Mbps) of throughput on Unit Level ships and up to 50 Mbps on Force Level ships. INC III architecture also incorporates an IPv4/IPv6 dual stack and Cipher-Text (CT) security architecture to align to the Global Information Grid (GIG) in order to mesh Navy Tactical surface, subsurface, airborne platforms, and Aegis Ashore sites into single IP environments with gateway functions to coalition and joint networks, in addition to greater security utilizing the High Assurance Internet Protocol Encryptor (HAIPE) devices. ADNS will serve as the Navy tactical interface for IP Networking for not only the JALN-M system but also the key Assured Command and Control (C2) capabilities. ADNS will investigate emerging technologies to integrate with additional Department of Defense C4I Programs to improve inter-strike group networking and extend the network to the tactical edge.		239.523		8.465		1.344		0.000				0.000		0.000		0.000		0.000		0.000

		212		A/PP		0204163N		0725		Automated Digital Network System (ADNS)		07						0.928		0.844		0.000		0.000		0.000								

		212		A/PP		0204163N		0725		Battle Force Tactical Network (BFTN)		07						0.499		0.500		0.000		0.000		0.000								

		212		A/PP		0204163N		0725		Joint Aerial Layer Network -Maritime (JALN-M)		07						7.038		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		213		PE		0204228N				Surface Support		07		The Surface Support RDT&E funding will be used for the research, design, development, integration testing, and documentation of a new Inertial Navigation System (INS) AN/WSN-12 for all Navy platforms.  The INS provides mission critical ship's position and attitude data to shipboard sensors (such as radars), combat systems, gun, and missile systems. The INS uses data from the Global Positioning System (GPS) to periodically update (i.e., reset) its position and internal clock. The INS is the ship's primary position source in the absence of GPS. The INS AN/WSN-12 consists of an Inertial Sensor Module (ISM) and a Navigation Processing Module (NPM) that will provide a significant improvement with respect to attitude and velocity data over previous INS through the use of Power Spectral Density (PSD) capability.  PSD provides a tighter tolerance for error across a wider frequency range.  The ISM is being designed, developed, and procured through a competitive contract awarded to Northrop Grumman in November 2015. The NPM is a Government design.  The government will serve as integration agent prior to the next AN/WSN-12 competitive award scheduled for January 2022.  RDT&E funding will support continued system design to create a baseline for Pre-Production Units (PPU), Low Rate Initial Production (LRIP), and Full Rate Production (FRP).  The system will go through Critical Design Review (CDR), Test Readiness Review (TRR), and Production Readiness Reviews (PRR).  The system will go through extensive testing including Independent Validation and Verification (IV&V), Developmental Testing (DT) and Operational Testing (OT).  Planned FY 2020 efforts include conduct of Physical Configuration Audit (PCA) and completion of logistics documentation. 

Cybersecurity funding will be used for the research, development, documentation and integration testing for cybersecurity hardening and enclave development for navigation systems. Efforts will include the development of boundary defense capabilities, platform specific architectures, Navy-Electronic Chart Display and Information System (Navy-ECDIS) secure solution for existing unclassified configurations and CYBERSAFE implementation and conduct of cybersecurity risk and vulnerability assessments including development of system models, threat models, and mission models for representative groupings of Navigation systems and cybersecurity capabilities.  Risk assessments along with requirements development will lead to incremental capability development leveraging the Increment 1 Engineering Development Model (EDM) delivery with updated architectures and system level modifications. Follow on capabilities will be developed and added to meet existing threats and requirements.  Planned FY 2020 efforts include Cross Domain Solution (CDS) and cyber capability Increment 2 development. 

Time and Frequency Distribution System-Replacement (TFDS-R) funding will be used for the research, development, documentation, and integration testing for the Submarine TFDS-R system.  TFDS is a Commercial Off the Shelf (COTS) timing system utilizing the precision source signals of GPS to discipline two redundant Rubidium clocks to Universal Coordinated Time (UTC).  TFDS provides common time to submarine equipment that utilizes clocking pulses or sinusoidal waveforms for proper operation and maintains accurate time in the event of loss of GPS input (holdover).  TFDS Uses multiple input power sources for redundancy and provides a built in battery backup. TFDS generates and distributes Precision Time and Timing Interval (PTTI) reference signals to support C4I capabilities needed for Joint, Naval and Allied missions.  This funding will be used to conduct a system level Analysis of Alternatives (AoA) and develop a Technical Requirements Document (TRD).  These documents will support detailed analysis of the program implementation strategy to replace obsolete TFDS systems in the fleet including appropriate documentation and contracting strategies.  Planned FY 2020 efforts include development of an Engineering Development Model (EDM).

Military GPS User Equipment (MGUE) will provide assured Positioning, Navigation and Timing (PNT) in a GPS degraded environment.  Funding will be used for development of interface and performance requirements, shipboard system architecture definition, and MGUE integration into SSNs, Tomahawk, and Advanced Anti-Radiation Guided Missile (AARGM).  Planned FY 2020 efforts include early integration with combat/weapons control and other critical systems.

Submarine Speed Sensors will provide investigation, development, testing, and integration of new Own-Ship Speed sensors to address new capabilities, reduce detection, and improve reliability.  Planned FY 2020 efforts include Environmental Qualification Testing of Doppler sensor.

As part of the Future Navy Capability initiative, Assured Positioning, Navigation, and Timing (APNT) funding will be used for Alternate GPS-independent sources of Positioning, Velocity, Attitude, and Timing (PVAT) data required to provide fire control solutions, ensure safety of navigation, and support aircraft and combat operations in a GPS degraded/denied environment.  This effort provides a secure navigation method using the Cooperative Engagement Capability (CEC) network and corresponding time and navigation resources being developed via ONR Future Naval Capabilities (FNC) activity.  CEC is a critical component of Naval Integrated Fire Control  (NIFC) efforts and Integrated Air and Missile Defense (IAMD).  Fleet Priority: CEC Non-GPS Aided Positioning for Surface and Submarine (NoGAPSS) addresses 15 Integrated Priorities Capability List (IPCL) Gaps (IAMD 1,4,5,6,7,8,9,10; SUW 1,3,4,6; EW 3; ASW 1,2).

As part of the Future Navy Capability initiative, Automated Celestial Navigation System (ACNS) funding will be used for the research, development, Engineering Development Model (EDM), documentation and integration testing of the celestial navigation solution for the No Gaps navigation implementation on the fleet.  Efforts will leverage ONR celestial navigation research into a reproducible ruggedized system fully integrated into the navigation suite.  FY 2020 efforts include release of development contract.

As part of the Future Navy Capability initiative, Navigation Suite funding will be used to conduct analyses and studies on impact of the PVAT Navy Integrating Capability Construct (NICC) to validate, verify and test latency requirements to combat systems consumers. Efforts will include analysis and planning for the alignment and evolution of Afloat Navigation Systems for surface and submarine platforms and development of Capability Phasing Planning (CPP) processes to drive engineering analysis.  The program will implement systems engineering processes to investigate major navigation system error sources, define new functions, research new technologies, algorithms, and techniques to improve system performance, conduct analyses of alternatives, create preliminary and final design concepts, develop new hardware components and associated software, and conduct land based and shipboard testing.  Funding will also be used to research and integrate electronic charts into mission planning tools and other combat system elements to provide improved fidelity and commonality among elements and  improve navigation awareness in compliance with Navy NAVWAR policies including integration of a Secondary Control Display Unit (SCDU) for the bridge on Surface Platforms. Additional research and integration testing will be conducted for a horizontal plotter display for Navy ECDIS to replace existing chart tables and other navigation oriented tables shipboard.		60.416		20.587		9.708		36.389				36.389		33.116		19.896		15.166		15.470

		213		Project		0204228N		3311		Navigation Systems		07		The Surface Support RDT&E funding will be used for the research, design, development, integration testing, and documentation of a new Inertial Navigation System (INS) AN/WSN-12 for all Navy platforms.  The INS provides mission critical ship's position and attitude data to shipboard sensors (such as radars), combat systems, gun, and missile systems. The INS uses data from the Global Positioning System (GPS) to periodically update (i.e., reset) its position and internal clock. The INS is the ship's primary position source in the absence of GPS. The INS AN/WSN-12 consists of an Inertial Sensor Module (ISM) and a Navigation Processing Module (NPM) that will provide a significant improvement with respect to attitude and velocity data over previous INS through the use of Power Spectral Density (PSD) capability.  PSD provides a tighter tolerance for error across a wider frequency range.  The ISM is being designed, developed, and procured through a competitive contract awarded to Northrop Grumman in November 2015. The NPM is a Government design.  The government will serve as integration agent prior to the next AN/WSN-12 competitive award scheduled for January 2022.  RDT&E funding will support continued system design to create a baseline for Pre-Production Units (PPU), Low Rate Initial Production (LRIP), and Full Rate Production (FRP).  The system will go through Critical Design Review (CDR), Test Readiness Review (TRR), and Production Readiness Reviews (PRR).  The system will go through extensive testing including Independent Validation and Verification (IV&V), Developmental Testing (DT) and Operational Testing (OT).  Planned FY 2020 efforts include conduct of Physical Configuration Audit (PCA) and completion of logistics documentation. 

Cybersecurity funding will be used for the research, development, documentation and integration testing for cybersecurity hardening and enclave development for navigation systems. Efforts will include the development of boundary defense capabilities, platform specific architectures, Navy-Electronic Chart Display and Information System (Navy-ECDIS) secure solution for existing unclassified configurations and CYBERSAFE implementation and conduct of cybersecurity risk and vulnerability assessments including development of system models, threat models, and mission models for representative groupings of Navigation systems and cybersecurity capabilities.  Risk assessments along with requirements development will lead to incremental capability development leveraging the Increment 1 Engineering Development Model (EDM) delivery with updated architectures and system level modifications. Follow on capabilities will be developed and added to meet existing threats and requirements.  Planned FY 2020 efforts include Cross Domain Solution (CDS) and cyber capability Increment 2 development. 

Time and Frequency Distribution System-Replacement (TFDS-R) funding will be used for the research, development, documentation, and integration testing for the Submarine TFDS-R system.  TFDS is a Commercial Off the Shelf (COTS) timing system utilizing the precision source signals of GPS to discipline two redundant Rubidium clocks to Universal Coordinated Time (UTC).  TFDS provides common time to submarine equipment that utilizes clocking pulses or sinusoidal waveforms for proper operation and maintains accurate time in the event of loss of GPS input (holdover).  TFDS Uses multiple input power sources for redundancy and provides a built in battery backup. TFDS generates and distributes Precision Time and Timing Interval (PTTI) reference signals to support C4I capabilities needed for Joint, Naval and Allied missions.  This funding will be used to conduct a system level Analysis of Alternatives (AoA) and develop a Technical Requirements Document (TRD).  These documents will support detailed analysis of the program implementation strategy to replace obsolete TFDS systems in the fleet including appropriate documentation and contracting strategies.  Planned FY 2020 efforts include development of an Engineering Development Model (EDM).

Military GPS User Equipment (MGUE) will provide assured Positioning, Navigation and Timing (PNT) in a GPS degraded environment.  Funding will be used for development of interface and performance requirements, shipboard system architecture definition, and MGUE integration into SSNs, Tomahawk, and Advanced Anti-Radiation Guided Missile (AARGM).  Planned FY 2020 efforts include early integration with combat/weapons control and other critical systems.

Submarine Speed Sensors will provide investigation, development, testing, and integration of new Own-Ship Speed sensors to address new capabilities, reduce detection, and improve reliability.  Planned FY 2020 efforts include Environmental Qualification Testing of Doppler sensor.

As part of the Future Navy Capability initiative, Assured Positioning, Navigation, and Timing (APNT) funding will be used for Alternate GPS-independent sources of Positioning, Velocity, Attitude, and Timing (PVAT) data required to provide fire control solutions, ensure safety of navigation, and support aircraft and combat operations in a GPS degraded/denied environment.  This effort provides a secure navigation method using the Cooperative Engagement Capability (CEC) network and corresponding time and navigation resources being developed via ONR Future Naval Capabilities (FNC) activity.  CEC is a critical component of Naval Integrated Fire Control  (NIFC) efforts and Integrated Air and Missile Defense (IAMD).  Fleet Priority: CEC Non-GPS Aided Positioning for Surface and Submarine (NoGAPSS) addresses 15 Integrated Priorities Capability List (IPCL) Gaps (IAMD 1,4,5,6,7,8,9,10; SUW 1,3,4,6; EW 3; ASW 1,2).

As part of the Future Navy Capability initiative, Automated Celestial Navigation System (ACNS) funding will be used for the research, development, Engineering Development Model (EDM), documentation and integration testing of the celestial navigation solution for the No Gaps navigation implementation on the fleet.  Efforts will leverage ONR celestial navigation research into a reproducible ruggedized system fully integrated into the navigation suite.  FY 2020 efforts include release of development contract.

As part of the Future Navy Capability initiative, Navigation Suite funding will be used to conduct analyses and studies on impact of the PVAT Navy Integrating Capability Construct (NICC) to validate, verify and test latency requirements to combat systems consumers. Efforts will include analysis and planning for the alignment and evolution of Afloat Navigation Systems for surface and submarine platforms and development of Capability Phasing Planning (CPP) processes to drive engineering analysis.  The program will implement systems engineering processes to investigate major navigation system error sources, define new functions, research new technologies, algorithms, and techniques to improve system performance, conduct analyses of alternatives, create preliminary and final design concepts, develop new hardware components and associated software, and conduct land based and shipboard testing.  Funding will also be used to research and integrate electronic charts into mission planning tools and other combat system elements to provide improved fidelity and commonality among elements and  improve navigation awareness in compliance with Navy NAVWAR policies including integration of a Secondary Control Display Unit (SCDU) for the bridge on Surface Platforms. Additional research and integration testing will be conducted for a horizontal plotter display for Navy ECDIS to replace existing chart tables and other navigation oriented tables shipboard.		60.416		20.587		9.708		36.389				36.389		33.116		19.896		15.166		15.470

		213		A/PP		0204228N		3311		AN/WSN-12 Inertial Navigation System - Replacement (INS-R)		07						10.824		7.648		7.800		0.000		7.800								

		213		A/PP		0204228N		3311		Assured Positioning, Navigation, and Timing (APNT)		07						0.000		0.000		3.600		0.000		3.600								

		213		A/PP		0204228N		3311		Automated Celestial Navigation System (ACNS)		07						0.000		0.000		3.200		0.000		3.200								

		213		A/PP		0204228N		3311		Cybersecurity		07						2.057		0.500		5.016		0.000		5.016								

		213		A/PP		0204228N		3311		Military GPS User Equipment (MGUE)		07						3.906		0.680		6.790		0.000		6.790								

		213		A/PP		0204228N		3311		Navigation Suite		07						0.000		0.000		4.700		0.000		4.700								

		213		A/PP		0204228N		3311		Navigation Support		07						1.000		0.680		2.183		0.000		2.183								

		213		A/PP		0204228N		3311		Submarine Speed Sensors (SSS)		07						0.800		0.000		1.200		0.000		1.200								

		213		A/PP		0204228N		3311		Time Frequency Distribution System (TFDS) Replacement		07						2.000		0.200		1.900		0.000		1.900								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		214		PE		0204229N				Tomahawk Mssn Planning Ctr		07		The Block V is a modernized TACTOM missile which includes the Navigation / Communications (NAV/COMMs) upgrade.  NAV/COMMs is a title replacement for Anti-Access, Area Denial (A2AD).  Funds support development of the Tomahawk Weapons System (TWS) encompassing Tactical Tomahawk upgrades including baseline improvements into the Block V missile All-Up Round (AUR), Tactical Tomahawk Weapons Controls System (TTWCS), Theater Mission Planning Center (TMPC) upgrades and other missile system improvements to maintain pace with threats.  The TWS provides a long range cruise missile attack capability against fixed and mobile targets. Tomahawk is capable of being deployed from both submarines and surface ships and significantly increases the total capability of joint forces.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under Operational Systems Development because it includes development efforts to upgrade systems that have been fielded or have received approval for Full Rate Production (FRP) and anticipate funding in the current or subsequent fiscal year.		3,214.265		100.011		252.395		320.134				320.134		199.250		123.075		52.155		53.196

		214		Project		0204229N		0545		TOMAHAWK		07		The Tomahawk Weapons System (TWS) provides a long range cruise missile attack capability against fixed and mobile/moving targets and can be launched from both surface ships submarines.  TWS employs state of the art technology to preserve the efficiency of this proven weapon system, and includes all missile development, mission planning, weapons control system development, and submarine integration development.  Tomahawk missiles consist of the following variants: (1) Block III, consisting of the RGM/UGM-109C Land Attack Conventional version and the RGM/UGM-109D Land Attack Submunition Dispenser variant; (2) Block IV, RGM/UGM-109E Tactical Tomahawk; (3) Block V, RGM/UGM-109E Modernized Tactical Tomahawk with a NAV/COMMs upgrade.  All Block IV missiles that go through recertification will be converted into Block V missiles, and FY 2020 procured new production missiles will be delivered in a Block V configuration. 

The essential upgrades of the Block V Tomahawk missile are more robust navigation and two-way satellite communication (SATCOM).  Block V provides a dual-band SATCOM data link to enable the missile to receive In-flight Mission Modification Messages, to transfer Health and Status messages and to broadcast Battle Damage Indication messages.  A Block V also includes development of continuing advances in GPS navigation (M-Code), Maritime Strike, and warhead design (JMEWS).

Tactical Tomahawk baseline improvements include the following:

(1)   NAV/COMMs, also known as Anti-Access/Area Denial (A2AD), upgrade the navigation software, replace the existing Satellite Data Link Terminal (SDLT) radio with a dual-band SATCOM Integrated Single Box Solution (ISBS) radio and accompanying antennas.  The NAV/COMMs upgrade allow for planned missions using Terrain Contour Matching (TERCOM)/Digital Scene Matching Area Correlation (DSMAC) updates without GPS and continues communication to pass Health and Status messages and allow missile redirection inflight.  NAV/COMM program includes upgrades to the All-Up Round (AUR) missile, Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC).

(2)   MARITIME STRIKE TOMAHAWK provides the capability to hit moving maritime targets through mid-course guidance via a third party or seeker mode, to a terminal seeker area of uncertainty. Maritime Strike Tomahawk program includes upgrades to the AUR missile, TTWCS, and TMPC.

(3)   M-CODE (ACAT IV) is the next generation, modernized Global Positioning System (GPS) signal-in-space broadcast for enhanced Position, Navigation, and Timing (PNT) capability. The mission of the Tomahawk Weapon System (TWS) M-Code Integrated Product Team (IPT) is to deliver the necessary modifications to the Tomahawk Block IV missile and associated upgrades to the Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC) to enable the TWS to utilize the M-Code capability.  Enhancements include improved GPS signal integrity.  M-Code program includes upgrades to the AUR missile, TTWCS, and TMPC.

(4)   JMEWS (ACAT III) is a new warhead for the Block V Tomahawk Cruise Missile.  JMEWS will greatly expand the land target set that the Tomahawk missile is capable of defeating, by combining the blast and fragmentation capabilities of the current warhead with a new penetration capability and improved mission planning.  JMEWS will also be compliant with Insensitive Munitions requirements which improve safety during transportation and storage on land and aboard ships and submarines.  JMEWS program includes upgrades to the AUR missile, TTWCS, and TMPC.

The Theater Mission Planning Center (TMPC) consists of Commercial and Government Off-The-Shelf (COTS/GOTS) software and COTS hardware. TMPC is the mission planning segment of the Tomahawk Weapon System (TWS) that provides subsystems for the precision targeting, route planning, mission distribution, and strike management of Tomahawk cruise missile missions from sites located ashore and afloat. TMPC optimizes all aspects of the Tomahawk missile mission to successfully engage a target.  

TMPC provides mission planning at the theater and operational levels and is designed for high rate mission planning production responsive to national strategic, operational, and tactical requirements. TMPC develops and distributes missions; provides command information services for all variants of the Tomahawk missile; provides strike planning, execution, coordination, control and reporting, and provides Maritime Component Commanders (MCC) the capability to plan or modify conventional TWS missions. TMPC is employed in major joint combat operations and Overseas Contingency Operations. TMPC has evolved into 4 scalable configurations deployed at 189 sites: Cruise Missile Support Activities (CMSAs) (3), Tomahawk Strike Mission Planning Cells (TSMPCs) (3), Carrier Strike Groups (CSGs) (19 - 10 CVN), and Firing Units (FRUs) (145 - 88 Surface / 57 Subsurface). Additionally, TMPC is installed in Labs (6) and Training Classrooms (13) that contain various combinations of the four configurations. TMPC software development activities support new capabilities for the Tomahawk Weapon System while also decreasing mission planning time, increasing the quality and accuracy of each mission and reducing complexity. TMPC was previously referred to as Tomahawk Command and Control System (TC2S).

The Tactical Tomahawk Weapons Control System (TTWCS) provides launch capability for surface and submarine platforms. Development of the TTWCS provides a common architecture to launch the TACTOM and all variants in inventory. Development of upgrades to the TTWCS is required to meet the Department of Defense Information Technology Standards Registry, to meet FORCEnet compliance and be Internet Protocol Version 6 ready in order to remain interoperable within the Joint Service Architecture and to retain weapons system viability and usability for our Sailors.		3,214.265		100.011		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		214		A/PP		0204229N		0545		Tactical Tomahawk All-Up-Round (AUR) and Tactical Tomahawk Weapons Control System (TTWCS)		07						88.796		0.000		0.000		0.000		0.000								

		214		A/PP		0204229N		0545		Theater Mission Planning Center (TMPC)		07						11.215		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		214		Project		0204229N		4032		A2AD		07		This project funds Anti-Access / Area Denial (A2AD) engineering change proposal (ECP) upgrades to the navigation and communication of the Tactical Tomahawk (TACTOM). TACTOM navigation modernization will enable launch via a fine alignment solution and navigation using TERCOM/DSMAC/Vertical Update Point in a GPS denied/degraded environment. TACTOM communications development replaces 5Khz DAMA with Advanced Communication Architecture (ACA) leveraging National Technical Means (NTM), replacing the Satellite Data Link Terminal (SDLT) with an Integrated Single Box Solution (ISBS) that combines Dual Transmit and Receive Capability in a single box, replacing existing UHF antenna and adding a second band antenna.		0.000		0.000		4.835		4.144				4.144		0.000		0.000		0.000		0.000

		214		A/PP		0204229N		4032		Anti-Access/Area Denial		07						0.000		4.835		4.144		0.000		4.144								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		214		Project		0204229N		4033		M-Code		07		The M-Code ACAT IVT program upgrades the Tactical Tomahawk to the next generation Global Positioning System (GPS) satellite constellation required to maintain GPS-provided position, navigation, and timing (PNT) for the missiles and is estimated to be available for operations in FY 2024. The M-code mandate and Public Law restrict the purchase of only M-code-capable GPS User Equipment (MGUE) after FY 2017 unless a waiver is granted by the Secretary of Defense.		0.000		0.000		21.760		28.912				28.912		14.569		3.964		12.800		3.672

		214		A/PP		0204229N		4033		M-Code		07						0.000		21.760		28.912		0.000		28.912								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		214		Project		0204229N		4034		Maritime Strike		07		Maritime Strike Tomahawk modernization effort provides the capability to hit moving maritime targets through mid-course guidance via a third party or seeker mode, to a terminal seeker area of uncertainty.		0.000		0.000		185.380		227.854				227.854		125.138		71.925		0.000		0.000

		214		A/PP		0204229N		4034		Maritime Strike Tomahawk		07						0.000		185.380		227.854		0.000		227.854								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		214		Project		0204229N		4035		JMEWS		07		The Joint Multiple-Effects Warhead System (JMEWS) ACAT III program enables the Tactical Tomahawk to utilize multiple lethal effects to address Hard and Deeply Buried Targets (HDBT) while increasing the Tomahawk Weapon System (TWS) capabilities against Integrated Air Defense Systems (IADS) and Weapons of Mass Destruction (WMD).		0.000		0.000		17.031		41.226				41.226		45.543		37.021		21.487		31.298

		214		A/PP		0204229N		4035		JMEWS		07						0.000		17.031		41.226		0.000		41.226								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		214		Project		0204229N		4036		TTWCS TMPC PPPI		07		The Theater Mission Planning Center (TMPC) consists of Commercial and Government Off-The-Shelf (COTS/GOTS) software and COTS hardware. TMPC is the mission planning segment of the Tomahawk Weapon System (TWS) that provides subsystems for the precision targeting, route planning, mission distribution, and strike management of Tomahawk cruise missile missions from sites located ashore and afloat. TMPC optimizes all aspects of the Tomahawk missile mission to successfully engage a target.  

TMPC provides mission planning at the theater and operational levels and is designed for high rate mission planning production responsive to national strategic, operational, and tactical requirements. TMPC develops and distributes missions; provides command information services for all variants of the Tomahawk missile; provides strike planning, execution, coordination, control and reporting, and provides Maritime Component Commanders (MCC) the capability to plan or modify conventional TWS missions. TMPC is employed in major joint combat operations and Overseas Contingency Operations. TMPC has evolved into 4 scalable configurations deployed at 189 sites: Cruise Missile Support Activities (CMSAs) (3), Tomahawk Strike Mission Planning Cells (TSMPCs) (3), Carrier Strike Groups (CSGs) (19 - 10 CVN), and Firing Units (FRUs) (145 - 88 Surface / 57 Subsurface). Additionally, TMPC is installed in Labs (6) and Training Classrooms (13) that contain various combinations of the four configurations. TMPC software development activities support new capabilities for the Tomahawk Weapon System while also decreasing mission planning time, increasing the quality and accuracy of each mission and reducing complexity. TMPC was previously referred to as Tomahawk Command and Control System (TC2S).

The Tactical Tomahawk Weapons Control System (TTWCS) provides launch capability for surface and submarine platforms. Development of the TTWCS provides a common architecture to launch the TACTOM and all variants in inventory. Development of upgrades to the TTWCS is required to meet the Department of Defense Information Technology Standards Registry, to meet FORCEnet compliance and be Internet Protocol Version 6 ready in order to remain interoperable within the Joint Service Architecture and to retain weapons system viability and usability for our Sailors. Additionally, TTWCS provides launch capability for both types of modernization efforts, A2AD (Nav/Comms) and Maritime, through an incremental approach to software and hardware upgrades. These efforts provide battle-group tactical flexibility and responsiveness while maximizing TWS wartime capability.

Pre-Planned Product Improvement (P3I) funding is required to create an integrated future strategy across the Tomahawk Weapon System.  This includes identifying potential capability upgrades, advanced technologies, and new requirements resulting from target and lethality assessments, engine performance analysis, data-fusion studies, campaign planning, mission analysis, fleet experimentation and kill chain analysis. Perform nonrecurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, Urgent Operational Needs (UONS), fleet gaps, and the Tomahawk Operational Readiness Document (ORD).		0.000		0.000		23.389		17.998				17.998		14.000		10.165		17.868		18.226

		214		A/PP		0204229N		4036		Tactical Tomahawk Weapons Control System (TTWCS)		07						0.000		2.725		1.591		0.000		1.591								

		214		A/PP		0204229N		4036		Theater Mission Planning Center (TMPC)		07						0.000		20.664		16.407		0.000		16.407								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		215		PE		0204311N				Integrated Surveillance System		07		The FY20 funding request was reduced by $3.000 million to account for the availability of prior year execution balances. 

Project 0766 provides for Integrated Undersea Surveillance Systems (IUSS) Research and Development Projects under the Maritime Surveillance Systems (MSS) Program Office (PEO SUB PMS 485).  IUSS provides the Navy with its primary means of submarine detection, both nuclear and diesel.  A portion of project 0766 Fixed Surveillance System (FSS) is classified, with details available at a higher classification level. 

The IUSS Research and Development project (0766) funds Surveillance Towed Array Sensor System (SURTASS) Passive and SURTASS Low Frequency Active (LFA) developments.  SURTASS provides the mobile, tactical arm of the Integrated Undersea Surveillance System, providing long range detection and cueing for tactical weapons platforms or other vessels of interest.  SURTASS LFA provides an active adjunct capability for IUSS passive and tactical sensors to assist in countering the quieter diesel and nuclear threats of the 1990s and beyond.  The LFA tasks are directed at detection of slow quiet threats in harsh littoral waters.

Development and improvement continues on the common IUSS processor based on NAVSEA's Acoustic Rapid Commercial Off The Shelf (COTS) Insertion (ARCI) program with a cyclical tech refresh of hardware and software in conjunction with the submarine Advanced Processor Build (APB) process.  The IUSS Integrated Common Processor (ICP) has the capability to process and display data from all fixed and mobile underwater systems.  The IUSS ICP is used for all new system installations and replaces the legacy systems as they reach end of life and require upgrading.  Additionally, SURTASS consolidated on the TB-29A Twin-line array, a variant of the Submarine TB-29A Long line array.  This reduced the number of array variants employed by SURTASS from 3 to 1, and enabled development and logistics cost savings by leveraging off the submarine TB-29A program.

The Navy's Theater Anti-Submarine Warfare (TASW) Offset Strategy responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEO SUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC).  Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.  In FY16, funds were reprogrammed to complete the first prototype contracting and deployment in support of the Navy's TASW Offset Strategy.  In FY17, the IUSS Research and Development project (0766) funded the second major prototype contracting, refurbishment and deployment to support the Navy's TASW Offset Strategy.  In FY18, the IUSS Research and Development project (0766) Overseas Contingency Operations (OCO) funded the third major prototype contracting, refurbishment and deployment to support the Navy's TASW Offset Strategy. Reprogrammed dollars funded non-recurring engineering updates focused on increasing Transformational Reliable Acoustic Path System (TRAPS) reliability. In FY19, Congressional budget additions funded the fourth major prototype contracting, refurbishment, and deployment.  This is a Military Intelligence Program (MIP).  

Project 0344 funds the Deployable System of Systems project which complements FSS and SURTASS by providing flexibility to TASW commanders worldwide by allowing the Fleet to address operational gaps in wide area undersea surveillance by using a deep water deployable system.

Project 1768 T-ARC(X) is a candidate replacement program for U.S. Navy's only organic undersea cable laying and repair ship, USNS ZEUS (T-ARC 7), which is approaching the end of her extended service life. The ship's main mission is to deploy, repair, and retrieve undersea cables and equipment, with a secondary mission of conducting acoustic, hydrographic and bathymetric surveys.		463.073		55.164		71.959		88.382				88.382		100.754		95.332		84.608		86.298

		215		Project		0204311N		0344		SUB AUXILIARIES		07		The Deployable Family of Systems (DFoS) project (0344), complementing FSS and SURTASS, provides flexible and responsive wide area surveillance to the Theater Anti-Submarine Warfare (TASW) commanders worldwide.    DFoS will operate as adjunct systems to meet the established FSS and SURTASS missions and to meet additional missions as articulated in the OPNAV Top Level Requirements document and follow-on Course of Action Analysis (COAA) and as dictated by TASW commanders evolving and emergent operational requirements.  DFoS is comprised of the following systems:  Deep Water Passive (DWP), Deep Water Active (DWA), and Mobile Passive System (MPS).  Informed by TASW Offset operations and the tailored requirements process, the DFoS Program of Record (POR) will focus initially on the DWP increment and associated spiral development updates.  Spiral developments to meet the evolving submarine threat will leverage on-going Navy, DARPA, and small business research efforts including processing and sensor technology.  Follow-on increments will be focused on DWA and MPS.		0.000		0.000		0.000		8.500				8.500		22.500		25.100		24.400		24.888

		215		A/PP		0204311N		0344		Deployable Family of Systems (DFoS)		07						0.000		0.000		8.500		0.000		8.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		215		Project		0204311N		0766		IUSS Detect/Classif System		07		A. This project includes efforts for SURTASS and the Theater ASW Offset Initiative.  The SURTASS project comprises the mobile, tactical arm of the Integrated Undersea Surveillance System, providing long range detection and cueing for tactical weapons platforms against both diesel and nuclear powered submarines.  SURTASS also provides the undersea surveillance necessary to support regional conflicts and sea-lane protection.  SURTASS has experienced recent passive and active success against diesel submarines operating in shallow water.  SURTASS is leveraging existing developments and reducing costs by using Non-Developmental Items and commercial hardware, supporting common Navy Undersea Warfare processing and towed array developments, and increasing operator efficiency through computer-aided detection and classification processing.  SURTASS development efforts include Low Frequency Active (LFA)/Compact Low Frequency Active (CLFA) improvements, common IUSS processing, twin-line array development and processing, improved detection and classification/passive automation to counter quieter threats, additional signal processing, integrated active and passive operations, improved Battle Group support, and improved information processing. 

LFA provides an active adjunct capability for IUSS passive and tactical sensors to counter the quieter diesel and nuclear threats of the 1990s and beyond.  The LFA tasks are directed at detection of slow, quiet threats in harsh littoral waters.  Improvements include TL-29A/LFA integration enhancements, advanced waveforms for littoral/shallow water operations including Doppler sensitive waveforms, and processing algorithms to reduce clutter and reverberation false alarms in shallow water.  The Integrated Common Processor (ICP) is a derivative of the NAVSEA Submarine Acoustic Rapid Commercial Off the Shelf (COTS) Insertion (ARCI) program, and is being augmented for IUSS requirements.  Together, the LFA/CLFA improvements, TL-29A, and the ICP support the SURTASS Active Improvement Program.

Functional improvements to ICP are delivered to the Fleet in software "builds" while hardware improvements are delivered through the Tech Insertion (TI) process.  Software improvements delivered via the Advanced Surveillance Build (ASB) process are based on the Advanced Processor Build (APB) process begun by the NAVSEA Submarine USW program.  Each ASB will introduce new capabilities into SURTASS systems including improved automation, normalizer techniques, adaptive beam forming, and display enhancements.  SURTASS participates in the process by contributing algorithms for consideration, supplying peer group members for review of candidate algorithms, participating in test evolutions, and incorporating improved algorithms into operational systems.  The TI process, modeled after the NAVSEA Submarine Undersea Warfare (USW) hardware improvement program, delivers processing technology improvements to platforms on roughly a 4-6 year cycle.  Hardware upgrades for active and passive arrays and communications systems will also be provided during TI upgrades, but not on a regular planned development cycle as for the processing upgrades. 

B. PEO SUB is involved with the development and maintenance of various IUSS systems.  These systems include Fixed Distributed systems (FDS), Fixed Distributed Systems-Commercial (FDS-C), and SURTASS.  The existing system architectures, signal processing, contact management, and reporting requirements will be evaluated as well as the requirements for future systems.  The cyclical development of the ICP will take advantage of automation advancement, array technology improvements, along with IUSS, submarine, and surface USW system commonality to address these requirements.

C. Theater Anti-Submarine Warfare Strategy (TASW) Offset Initiative responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEOSUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC). Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.
The FSS portion of 0766 is classified with details available at a higher classification level.		463.073		55.164		36.959		59.882				59.882		60.754		60.232		60.208		61.410

		215		A/PP		0204311N		0766		Classified Effort		07						19.141		19.309		35.401		0.000		35.401								

		215		A/PP		0204311N		0766		Compact Low Frequency Active (CLFA)		07						2.000		2.000		3.000		0.000		3.000								

		215		A/PP		0204311N		0766		Integrated Common Processor (ICP)		07						15.831		13.650		18.481		0.000		18.481								

		215		A/PP		0204311N		0766		TL-29A/Twin-Line		07						2.000		2.000		3.000		0.000		3.000								

		215		A/PP		0204311N		0766		Theater Anti-Submarine Warfare (TASW)		07						16.192		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		215		Project		0204311N		1768		Ship Plan Development and Design		07		Project 1768 T-ARC(X) is a candidate replacement program for U.S. Navy's only organic undersea cable laying and repair ship, USNS ZEUS (T-ARC 7), which is approaching the end of her extended service life. The ship's main mission is to deploy, repair, and retrieve undersea cables and equipment, with a secondary mission of conducting acoustic, hydrographic and bathymetric surveys.		0.000		0.000		0.000		20.000				20.000		17.500		10.000		0.000		0.000

		215		A/PP		0204311N		1768		Ship Concept Development		07						0.000		0.000		20.000		0.000		20.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		215		Project		0204311N		9999		Congressional Adds		07		The Navy's Theater Anti-Submarine Warfare (TASW) Offset Strategy responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEO SUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC).  Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.  In FY19, Congressional budget additions funded the fourth major prototype contracting, refurbishment, and deployment.  This is a Military Intelligence Program (MIP).		0.000		0.000		35.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		215		CA		0204311N		9999		Additional TRAPS Units		07						0.000		35.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		216		PE		0204313N				SHIP-TOWED ARRAY SURVEILLANCE SYSTEMS		07		This program was previously funded in FY 2018 under Program Element 0603564N (Ship Preliminary Design and Feasibility Studies) Project 3261 (TAGOS Design and Total Ship Integration). This program element continues efforts started under the previous program element and is not a new start. FY20 funding will enable the program to complete Preliminary Design, start contract design and continue industry participation.  

T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by
providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military
Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance
towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore
stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).		0.000		0.000		15.454		14.449				14.449		10.748		6.079		0.000		0.000

		216		Project		0204313N		3261		TAGOS Design & Total Ship Integration		07		T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by
providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military
Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance
towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore
stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).		0.000		0.000		15.454		14.449				14.449		10.748		6.079		0.000		0.000

		216		A/PP		0204313N		3261		T-AGOS Design		07						0.000		15.454		14.449		0.000		14.449								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		217		PE		0204413N				Amphibious Tactical Supt Units		07		The FY 2020 funding request was reduced by $0.152 million to account for the availability of prior year execution balances. 

Landing Craft, Air Cushion (LCAC): Research and development efforts to transfer technologies into functional uses on the current LCACs. Current technology initiatives include sustainability/reliability/readiness/performance analyses, LCAC communication improvements, compliance with Cybersecurity policy regulations, and LCAC Total Ownership Costs (TOC) reduction initiatives. 

Landing Craft, Utility (LCU 1700): Replacement program for the current LCU 1610 class craft - a class of craft that has exceeded its 25-year planned service life by nearly double, average age of craft is approaching 50-years-old.  LCU 1700 will provide similar payload, range, speed, and interoperability. Detail design contract awarded Q2 FY18.

The Amphibious Support Craft Vehicle (ASCV) which will be the Lighter Amphibious Resupply Cargo, 5 ton (LARC-V) Replacement, provides amphibious equipment and personnel transport as well as near shore salvage and diving capability.		57.557		2.346		6.073		6.931				6.931		3.109		2.310		1.297		1.323

		217		Project		0204413N		2231		LCAC / LCU 1700		07		Landing Craft, Air Cushion (LCAC): Research and development efforts to transfer technologies into functional uses on the current LCACs. Ongoing technology initiatives include sustainability/reliability/readiness/performance analyses, LCAC communication improvements, Cybersecurity policy regulations compliance, and LCAC Total Ownership Costs (TOC) reduction initiatives.

Landing Craft, Utility (LCU 1700): Replacement program for the current LCU 1610 class craft - a class of craft that has exceeded its 25-year planned service life by nearly double, average age of craft is approaching 50-years-old.  LCU 1700 will provide similar payload, range, speed, and interoperability. Detail design contract awarded Q2 FY18.

The FY 2020 funding request was reduced to account for the availability of prior year execution balances.		54.868		2.035		1.153		1.061				1.061		1.352		1.350		1.297		1.323

		217		A/PP		0204413N		2231		LCAC RDT&E,N and LCU 1700		07						2.035		1.153		1.061		0.000		1.061								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		217		Project		0204413N		2909		Amphibious Lighterage Development		07		The Amphibious Support Craft Vehicle (ASCV) which will be the Lighter Amphibious Resupply Cargo, 5 ton (LARC-V) Replacement, provides amphibious equipment and personnel transport as well as near shore salvage and diving capability. It is a vital piece of equipment required for the execution of the Naval Beach Group (NBG) and Underwater Construction Team (UCT) missions.		2.689		0.311		4.920		5.870				5.870		1.757		0.960		0.000		0.000

		217		A/PP		0204413N		2909		LARC-V Replacement		07						0.311		4.920		5.870		0.000		5.870								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		218		PE		0204460M				(U)Ground/Air Task Oriented Radar (G/ATOR)		07		The Ground/Air Task Oriented Radar (G/ATOR) is a multi-role, ground-based, expeditionary radar that replaces five legacy radar systems for the Marine Air Ground Task Force.  It satisfies the Marine Air Command and Control System (G/ATOR Block 1) and the Ground Counter Fire/Counter Battery (G/ATOR Block 2) capabilities.  The G/ATOR replaces the AN/TPS-63 and complements the AN/TPS-59 long range radar and will provide mobile, multi-functional, three-dimensional surveillance of air breathing targets, detection of cruise missiles and UAS, and the cueing of air defense weapons.  The G/ATOR contributes to the extension of Sea Shield/Sea Strike by surveillance and detection of enemy air threats not seen by Navy sensors in the littorals by participating in a cooperative engagement network of sensors and shooters.  G/ATOR enables Integrated Fire Control (IFC) and provides engage/fire on remote capability.  G/ATOR surveillance coverage with IFC will provide unprecedented reach, volume, and precision in the execution of Operational Maneuver From The Sea, allowing Naval forces to project and sustain power deep inland.		377.279		53.605		44.579		23.891				23.891		10.524		12.176		12.302		12.547

		218		Project		0204460M		9C89		Marine Ground-Air Radar		07		The Ground/Air Task Oriented Radar (G/ATOR) is a multi-role, ground-based, expeditionary radar that replaces five legacy radar systems for the Marine Air Ground Task Force.  It satisfies the Marine Air Command and Control System (G/ATOR Block 1) and the Ground Counter Fire/Counter Battery (G/ATOR Block 2) capabilities.  The G/ATOR replaces the AN/TPS-63 and complements the AN/TPS-59 long range radar and will provide mobile, multi-functional, three-dimensional surveillance of air breathing targets, detection of cruise missiles and Unmanned Aerial Systems (UAS), and the cueing of air defense weapons.  The G/ATOR contributes to the extension of Sea Shield/Sea Strike by surveillance and detection of enemy air threats not seen by Navy sensors in the littorals by participating in a cooperative engagement network of sensors and shooters.  G/ATOR enables Integrated Fire Control (IFC) and provides an engage/fire on remote capability.  G/ATOR surveillance coverage with IFC will provide unprecedented reach, volume, and precision in the execution of Operational Maneuver From The Sea, allowing Naval forces to project and sustain power deep inland. 

RDT&E funding decreases $20.688M from FY19 to FY20 with the completion of DT1E/IOT&E in FY19.		377.279		53.605		44.579		23.891				23.891		10.524		12.176		12.302		12.547

		218		A/PP		0204460M		9C89		G/ATOR Contractor Technical, Development Engineering/Block 1		07						16.886		18.305		12.930		0.000		12.930								

		218		A/PP		0204460M		9C89		G/ATOR Contractor Technical, Development Engineering/Block 2		07						0.000		6.199		0.000		0.000		0.000								

		218		A/PP		0204460M		9C89		G/ATOR: Management Services &  Travel		07						0.766		0.290		0.285		0.000		0.285								

		218		A/PP		0204460M		9C89		G/ATOR: Test and Evaluation		07						22.202		10.690		4.470		0.000		4.470								

		218		A/PP		0204460M		9C89		Government Technical Support		07						13.751		9.095		6.206		0.000		6.206								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		219		PE		0204571N				Consolidated Trng Sys Dev		07		0604 - Training Range and Instrumentation Development project develops specialized instrumentations for fleet readiness training while minimizing life cycle costs. Tasks include development of the following: Large Area Tracking Range (LATR) improvements, technology improvements for fixed and portable Anti-Submarine Warfare training ranges, and Tactical Training Range (TTR) infrastructure improvements to include: Joint Display Subsystem, Radar Acquisition Display Subsystem, Electronic Warfare server, Link 16 interface, TTR Rotary Wing Tracking System technology improvements, Radiant Mercury Cross Domain Solution and Smart Antenna technology for automated frequency deconfliction.  

1427 - Surface Tactical Team Trainer (STTT) develops modifications during sustainment of Battle Force Tactical Training (BFTT) system and modernization into the Advanced Training Domain (ATD).   Both BFTT and ATD are the core system that is used to integrate the weapon system elements, and combat system components to create the Total Ship Training Capability (TSTC).  BFTT and ATD continue to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan.

2124 - - Air Warfare Training Development (AWTD) provides for risk mitigation and next generation platform, Unmanned Aerial Systems (UAS), Live Virtual Constructive (LVC) and associated visualization component development for distributed mission training, and for stand-alone and small footprint deployable devices.  Supports the Navy Aviation Simulation Master Plan (NASMP) upgrade efforts and Type/Model/Series programs with advanced visual system display configurations requirements. Provides for Open Architecture (OA), and common systems interface applications. Assesses trainee cognitive requirements and the development and incorporation of next generation LVC, UAS constructive and associated visualization component technologies. Additionally, AWTD provides for advanced virtual component fidelity improvements for LVC capability which includes the "Mobility" Part-Task Trainers and the Multiplex Data Bus Controller Translator Transmitter enabling technologies. LVC technologies will facilitate advanced, cost effective weapons and tactics training and emerging capability requirements in the Air-Sea Battle Space and Naval Integrated Fire Control-Counter Air capabilities development. AWTD investigates training applications of emerging technologies such as Augmented Reality (AR), Virtual Reality (VR), and Mixed Reality (MR) Head Mounted Displays (HMD), haptic feedback devices, and cross domain solutions/ cybersecurity solutions (e.g., Blockchain technology).

3093 - The Tactical Combat Training System (TCTS) Increment II will provide an improved environment for air combat training utilizing a secure air-to-air and air-to-ground data link, and will provide rangeless operation capability to Forward Deployed Naval Forces (FDNF). TCTS Increment II will provide encryption and an enhanced threat environment, as well as airborne participant instrumentation for multiple fixed and rotary wing platforms.  Engineering Development Model (EDM) units will be developed in FY19 and FY20 and will support Engineering and Developmental Testing events thru FY21.  The EDMs will be specifically utilized for testing in the following areas: Environmental Qualification, Software, High Accelerated Lifecycle, Ground System Integration, Airborne Subsystem Air Worthiness and Performance, Shipboard Ground Station, Internal Mount and Rack Mounted Subsystem (Internal Mount) Airworthiness and Performance and JSF Airworthiness and Performance.

3356- Funds high fidelity Aegis Integrated Air and Missile Defense (IAMD) individual, instructor, strike group and team trainers for all Advanced Capability Build (ACB) and below Aegis baselines. This line also provides funds for the research and development of enabling technologies required to meet Train to Qualify (T2Q) and Train to Certify (T2C) requirements for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers.  This line also provides funds for research and development of updates to the Surface Navigation Maintenance Technician Training course of instruction. This line supports Surface Training Advanced Virtual Environment (STAVE) methodology by researching and developing trainers that will create an immersive and interactive learning environment and support both CNO High Velocity Learning and Ready Relevant Learning intent.  NOTE: In FY18, Mine Warfare Synthetic Training requirements previously captured within PE 0204571N / Project 3356 [(High Fidelity Surface Trainer)] were realigned to PE 0603502N / Project 1235 [(Mine Warfare Planning and Analysis)].

JUSTIFICATON FOR BUDGET ACTIVITY:
This program is funded under Operational Systems Development because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		441.349		64.585		104.903		129.873				129.873		64.931		46.068		28.351		25.673

		219		Project		0204571N		0604		Training Range & Instr Dev		07		Training Range and Instrumentation Development project develops specialized instrumentations for fleet readiness training while minimizing life cycle costs. Tasks include development of the following: Large Area Tracking Range (LATR) improvements, technology improvements for fixed and portable Anti-Submarine Warfare training ranges, and Tactical Training Range (TTR) infrastructure improvements to include: Joint Display Subsystem, Radar Acquisition Display Subsystem, Electronic Warfare server, Link 16 interface, TTR Rotary Wing Tracking System technology improvements, Radiant Mercury Cross Domain Solution and Smart Antenna technology for automated frequency deconfliction.  FY19 to FY20 funding increase represents support to planned LATR, TTR and Ocean System development programs.  It also includes increased funding of $1.135M for Smart Antenna development.		151.767		0.003		4.238		5.574				5.574		3.554		3.632		3.697		3.769

		219		A/PP		0204571N		0604		LATR		07						0.003		2.416		2.877		0.000		2.877								

		219		A/PP		0204571N		0604		Ocean Systems		07						0.000		0.590		0.663		0.000		0.663								

		219		A/PP		0204571N		0604		TTR		07						0.000		1.232		2.034		0.000		2.034								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		219		Project		0204571N		1427		Surface Tactical Team Trainer (STTT)		07		The Department's submission reflects the results of a deep dive into Fleet Training Wholeness (FTW) and how to provide a means for Strike Group Training in a contested environment, in accordance with Chief of Naval Operations guidance and Fleet Training Wholeness 2025 objectives. The analysis determined the most cost effective means to provide this training is via a combination of Live Virtual Constructive (LVC) capabilities. The department of the Navy has identified 21 LVC Capabilities that began in FY19 leveraging combat system product line architecture components, contract vehicles, warfare center subject matter experts, and engineering practices for iterative development. The deep dive identified that there is no other cost effective way train in a contested environment. The foundation for LVC has already been established. FY20 continues the iterative investment strategy to provide initial at sea LVC capability to train a Strike Groups in the environment they expected to fight in. The development, integration and testing of LVC's, along with ensuring interoperability with surface and air communities, will be accomplished across Integrated Warfare Systems (IWS), Navy Continuous Training Environment (NCTE), and the Navy's Tactical Training Network.

Surface Tactical Team Trainer (STTT) develops modifications during sustainment of Battle Force Tactical Training (BFTT) system and modernization into the Advanced Training Domain (ATD). Both BFTT and ATD are the core system that is used to integrate the weapon system elements, and combat system components to create the Total Ship Training Capability (TSTC). BFTT and ATD continue to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including Composite Training Unit Exercise (COMPTUEX) FST
at Sea integration into LVC environment. Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and Ships Self Defense System (SSDS) combat system capability upgrades, and to address the Fleet's LVC FTW initiative. Additionally, modernization is needed to support the Department of Defense (DoD) Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS Base Line (BL) 9.2.2 And Follow, and Ships Self Defense System (SSDS) BL 11.xAF. ATD is being hosted along with the AEGIS and SSDS combat system on Technical Insertion (TI)-16 common processing and display hardware. ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

The BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.  

Develop and integrate MH-60R simulator to enable single ship basic and sustainment training, and distributed multi-ship pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to enable single ship basic and sustainment training, and distributed multi-ship pier-side FST events. CET also provide enable proficiency training of Naval Integrated Fire Control - Counter Air (NIFC-CA) capability.

Develop CEC Interim Training (CIT) capability to enable multi-ship pier-side FST events.

Develop and integrate upgrades to Battleforce Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA Decoys.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to Ships Self Defense System in support of Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades.		119.025		15.081		42.046		67.790				67.790		51.628		37.067		19.183		16.325

		219		A/PP		0204571N		1427		DDG 1000 Wholeness/Surface Strike		07						0.000		9.613		13.620		0.000		13.620								

		219		A/PP		0204571N		1427		Fleet Training Wholeness		07						0.000		17.835		38.820		0.000		38.820								

		219		A/PP		0204571N		1427		Surface Tactical Team Trainer (STTT)		07						15.081		14.598		15.350		0.000		15.350								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		219		Project		0204571N		2124		Air Warfare Training		07		This project transitions new training and range system technologies for use in Naval Aviation training.  Products from this effort are directly tied to the Navy Aviation Simulation Master Plan (NASMP), MH-60R/S master plan, Unmanned Aerial Systems (UAS) master plan, the PMA-205 Strategic Plan, the Live Virtual Constructive (LVC) program, component technologies, including the Multiplex Data Bus Controller Translator Transmitter, F/A-18C-F Requirements Procurement Plan (RPP), open architecture implementation, multiple technology refresh efforts and the Multi-Mission Maritime Aircraft/P-8 programs.  These efforts will support training optimization of future naval aviation training/preview/mission rehearsal systems (fixed, deployed, and unmanned).  Tasks include: specification development to provide for common, modular, High Level Architecture compliant, high fidelity Distributed Mission Training and mission rehearsal capabilities ashore and afloat.  Technologies to be developed and integrated include: intelligent semi-automated forces (SAF) technologies, automated performance measurement technology, advanced net-ready weapons simulation, Air to Air/Air to Ground, visual/sensor enhancement, common post mission assessment technologies, tablet mission preview technology, advanced visual-sensor technology, high resolution helmet mounted, and/or flat panel displays, 20-20 visual acuity image generation, Augmented Reality (AR), Virtual Reality (VR) and Mixed Reality (MR) technology, NAVAIR Portable Source Initiative improvements, common correlated data set technologies and heterogeneous data fusion, common link, common software/database reuse technologies, advanced environmental effects modeling, fused radar/infra-red/electro-optic and acoustic sensor simulations, aerodynamic modeling, physics-based infra-red simulations, spatial disorientation and simulator sickness research, communications degradation modeling, and final Test and Evaluation (T&E) within the Aviation Training Technology Integration Facility (ATTIF), Naval Air Warfare Center-Aircraft Division.  This Manned-Flight Simulator (MFS) ATTIF capability provides a window to fleet aviators for critical comment, evaluation and fine tuning of new, interoperable, and innovative technologies such as LVC before final transition to the fleet.  Naval Aviation Distributed Training Center, debrief/After Action Review (AAR), and intelligent training tools for the virtual environment are focused on human performance and trend analysis enhancements for fleet readiness and distributed mission training at all levels.		49.516		1.558		1.709		1.700				1.700		1.614		1.647		1.679		1.712

		219		A/PP		0204571N		2124		HUMAN/INSTRUCTIONAL SYSTEMS INTEGRATION		07						0.732		0.959		0.960		0.000		0.960								

		219		A/PP		0204571N		2124		LIVE VIRTUAL CONSTRUCTIVE (LVC), AND VISUALS		07						0.301		0.500		0.500		0.000		0.500								

		219		A/PP		0204571N		2124		SENSORS AND ENVIRONMENT		07						0.525		0.250		0.240		0.000		0.240								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		219		Project		0204571N		3093		TACTS/LATR Replacement		07		The Tactical Combat Training System (TCTS) Increment II will provide an improved environment for air combat training utilizing a secure air-to-air and air-to-ground data link, and will provide rangeless operation capability to Forward Deployed Naval Forces (FDNF). TCTS Increment II will provide encryption and an enhanced threat environment, as well as airborne participant instrumentation for multiple fixed and rotary wing platforms.  Engineering Development Model (EDM) units will be developed in FY19 and FY20 and will support Engineering and Developmental Testing events thru FY21.  The EDMs will be specifically utilized for testing in the following areas: Environmental Qualification, Software, High Accelerated Lifecycle, Ground System Integration, Airborne Subsystem Air Worthiness and Performance, Shipboard Ground Station, Internal Mount and Rack Mounted Subsystem (Internal Mount) Airworthiness and Performance and JSF Airworthiness and Performance.

Increase in FY20 from previous submission reflects transfer of funding from APN 0725, OPN 4204 for EDM development and test, to include Cross Domain Solution (CDS) and Advanced Weapons Laboratory testing.		93.570		46.780		56.154		51.245				51.245		6.669		3.722		3.792		3.867

		219		A/PP		0204571N		3093		TACTS/LATR REPLACEMENT		07						46.780		56.154		51.245		0.000		51.245								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		219		Project		0204571N		3356		High Fidelity Surface Trainers		07		This line funds high fidelity Aegis Integrated Air and Missile Defense (IAMD) individual, instructor, strike group and team trainers to support all Advanced Capability Build (ACB) and below Aegis baselines. This line provides funds for development of a High Fidelity Aegis Combined Integrated Air and Missile Defense (IAMD) and Anti-Submarine Warfare (ASW) Trainer (CIAT) to enable advanced warfare training (AWT) Phase II objectives to be accomplished ashore and to support Active and Passive Sonar Operations, Target Motion Analysis, Sonobuoy Localization, Command and Control, and execution of ASW Kill chain. Funds are provided for advanced component technology development, prototype evaluation, and technology readiness level assessment. Development of these trainers is in response to CNO Wholeness Review and Department of the Navy requirements. This line also provides funds for the research and development of enabling technologies required to meet Train to Qualify (T2Q) and Train to Certify (T2C) requirements for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers.  This line also provides funds for research and development of updates to the Surface Navigation Maintenance Technician Training course of instruction. This line supports Surface Training Advanced Virtual Environment (STAVE) methodology by researching and developing trainers that will create an immersive and interactive learning environment and support both CNO High Velocity Learning and Ready Relevant Learning intent.

NOTE: In FY18, Mine Warfare Synthetic Training requirements previously captured within PE 0204571N / Proj 3356 (High Fidelity Surface Trainer) were realigned to PE 0603502N Surface & Shallow Water MCM / Proj 1235 (Mine Warfare Planning and Analysis).		27.471		1.163		0.756		3.564				3.564		1.466		0.000		0.000		0.000

		219		A/PP		0204571N		3356		Air Defense Strike Group Facility		07						0.556		0.600		1.764		0.000		1.764								

		219		A/PP		0204571N		3356		Combined IAMD ASW Trainer (CIAT)		07						0.607		0.156		0.200		0.000		0.200								

		219		A/PP		0204571N		3356		LCS Navy Training System Plan (NTSP) Execution		07						0.000		0.000		1.200		0.000		1.200								

		219		A/PP		0204571N		3356		Navigation Systems Technician (NAVSYSTECH) Capacity		07						0.000		0.000		0.400		0.000		0.400								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		220		PE		0204574N				Cryptologic Direct Support		07		Funding for the following project has been realigned out of PE 0204574N into PE 0304785N as part of Program Element Consolidation starting in FY20: Project 3091 (Advanced Cryptological Sys Eng).

The Advanced Cryptologic Systems Engineering - The Cryptologic Carry-on Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface cryptologic carry-on capability. There are 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each of these is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, numerous Navy and Coast Guard platforms are other potential users.		22.791		2.355		4.544		0.000				0.000		0.000		0.000		0.000		0.000

		220		Project		0204574N		3091		Advanced Cryptological Sys Eng (CCOP)		07		The Advanced Cryptologic Systems Engineering - Cryptologic Carry On Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability. There are approximately 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, there are other numerous Naval platforms(including U.S. Coast Guard and USNs) that could serve as potential users. This funding line provides resources to enable rapid transition of available Commercial Off-The-Shelf (COTS) and Government Off -The-Shelf (GOTS) technologies that apply to Fleet requirements for carry-on system functionalities. These technologies typically require various levels of integration to leverage on-board systems providing system and mission management, product reporting, and data analysis. COTS / GOTS system documentation and training materials require adaptation or modification to meet fleet operator requirements, or entirely new training materials may need to be developed. Prior to operational deployment, systems must be systematically tested to ensure suitable and reliable operation, tested for network vulnerabilities if connected to shipboard Local Area Networks, and tested relative to interoperability requirements. Certification testing is conducted to meet Office of Naval Intelligence security requirements, and network testing is conducted in accordance with Information Technology (IT) requirements to allow connection to Navy networks. Funding will also provide resources to address rapid deployment of enhancements or improvements to the common hardware and/or software baseline of all other carry-on subsystems to meet emergent requirements. Funding will support development and integration efforts to fuse data produced and distributed by Shipboard IW / Information Operations (IO) systems with other intelligence data at multiple classification levels which is then provided to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets, etc.) and non-kinetic fires (electronic attack, lasers, cyber) in order to enable a more agile, effective and complete exploitation of the electromagnetic spectrum.		22.791		2.355		4.544		0.000				0.000		0.000		0.000		0.000		0.000

		220		A/PP		0204574N		3091		Advanced Cryptological Sys Eng - CCOP		07						2.355		4.544		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		221		PE		0204575N				Elect Warfare Readiness Supt		07		Information Warfare Systems (2263) - This budget item funds: research and development (R&D) activities; vulnerability analysis and reverse engineering of emerging threats and targets; specialized technical, engineering and management capabilities; program office and program management support contracts, engineering support, modeling and simulation, administrative and security personnel; a classified administrative network that provides the capability to track and manage the Command's projects, contracts, and financials with appropriate security mechanisms to protect the information and data; focused radio frequency (RF) collection missions to expose potential vulnerabilities and identify new signals of interest for future countermeasure development; operation, sustainment and support of Development Network environment(s) and test environment enabling USN and USCC requirements; identification, development and testing of electronic attack countermeasures; Configuration Management Authority, delegated from Commander, TENTH Fleet, which reviews, validates, publishes, and maintains the standard for signal-specific software for tactical Navy RF collectors; support facilities and apparatus at various locations; logistics support costs associated with R&D activities. (Details held at a higher classification).

Cyberspace Activities (2958) - Navy is developing foundational tools in support of the Cyber Mission Force, in accordance with requirements, guidance, and previous work completed by USCYBERCOM Capabilities Development Group (CDG). This is a new project beginning in FY20 (Details held at a higher classification).

Maritime Cyber (3426) - This budget item funds: research and development activities; intelligence analysis and linguistic support; reverse engineering and vulnerability assessment; radio frequency (RF) testing; program office support; Agile development operations expertise and training. (Details held at a higher classification).		125.813		49.094		66.889		82.325				82.325		116.872		118.284		115.524		116.991

		221		Project		0204575N		2263		Information Warfare System		07		The Information Warfare (IW) program office develops a deep understanding of potential adversaries and systems, identifies vulnerabilities, and conducts research and development efforts that lead to delivery of effects in support of Fleet Operations Plans.  It uses iterative, flexible and adaptive processes that leverage intelligence, operations and acquisition authorities, projects and deliverables through Milestone B.  The IW program office delivers capabilities at all classification levels that deny, degrade, deceive, disrupt or destroy adversaries' ability to find and target US systems and platforms.  These deliverables contribute to the tactical, operational and strategic options available to Fleet and Combatant Commanders. (Details held at a higher classification).

This budget item funds:
- Research and Development (R&D) activities
- Vulnerability analysis and reverse engineering of emerging threats and targets 
- Program office and program management support contracts, engineering support, modeling and simulation, administrative and security personnel
- Specialized technical, engineering and management capabilities 
- A classified administrative network that provides the capability to track and manage the Command's projects, contracts, and financials with appropriate security mechanisms to protect the information and data  
- Focused radio frequency (RF) collection missions to expose potential vulnerabilities and identify new signals of interest for future countermeasure development  
- Operation, sustainment and support of Development Network environment(s) and test environment enabling USN and USCC requirements
- Identification, development and testing of electronic attack countermeasures 
- Configuration Management Authority, delegated from Commander, TENTH Fleet, which reviews, validates, publishes, and maintains the standard for signal-specific software for tactical Navy RF collectors 
- Support facilities and apparatus at various locations 
- Logistics support costs associated with R&D activities		125.813		31.492		47.049		38.709				38.709		50.589		51.613		49.495		50.542

		221		A/PP		0204575N		2263		Electronic Warfare / Information and Computer Network Operations (IO & CNO) and Countermeasure Capability Research & Development		07						31.492		47.049		38.709		0.000		38.709								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		221		Project		0204575N		2958		Cyberspace Activities		07		Navy is developing foundational tools in support of the Cyber Mission Force in accordance with requirements, guidance, and previous work completed. (Details held at a higher classification).

This budget item funds:
- Cyberspace support facilities, infrastructure lease and fit-up of additional space
- Program office and program management support contracts, engineering support, administrative and security personnel
- Specialized Cyberspace technical, engineering and management capabilities
- Expand Cyberspace Activities development network and network support
- Cyberspace hardware and software reverse engineering activities
- Research and Development (R&D) activities
- Cyberspace tool development
- Cyberspace activity logistics support costs associated with R&D activities		0.000		0.000		0.000		29.000				29.000		43.000		44.000		45.000		45.000

		221		A/PP		0204575N		2958		Cyberspace Activities		07						0.000		0.000		29.000		0.000		29.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		221		Project		0204575N		3426		Maritime Cyber		07		For effective and efficient Information Warfare (IW) software development and constant professional development, software developers require a dynamic and agile workspace and equipment that keeps pace with emerging technology.  Development and testing networks at all classifications are required.  

Driven by intelligence analysis, vulnerability identification and reverse engineering in a laboratory environment that makes use of virtual, emulated and live systems is the necessary first step to developing any capability.  Agile development processes deliver usable capabilities after short sprint cycles. Capabilities are tested in controlled environments ranging from a lab to Fleet exercises and demonstrations.   

This budget item funds:
- research and development activities
- intelligence analysis and linguistic support
- reverse engineering and vulnerability assessment
- radio frequency (RF) testing
- program office support 
- Agile/development operations expertise and training		0.000		17.602		19.840		14.616				14.616		23.283		22.671		21.029		21.449

		221		A/PP		0204575N		3426		Maritime Cyber		07						17.602		19.840		14.616		0.000		14.616								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		222		PE		0205601N				Harm Improvement		07		Research, Development, Test and Evaluation funding for the Joint Service Anti-Radiation Missile (ARM) program, which will include near and far term performance improvements, cost reduction, and studies that establish future development requirements.  Specific initial efforts include lower cost seeker component development and seeker aided fuzing to enhance warhead performance in low angle impacts and against certain ship targets. 

JUSTIFICATION FOR BUDGET ACTIVITY: These projects are funded under Operational Systems Development because they include development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate funding in the current or subsequent fiscal year.		811.851		70.415		120.762		138.431				138.431		67.887		46.716		54.374		60.593

		222		Project		0205601N		1780		HARM Improvement		07		Anti-Radiation Missile (ARM) Improvement is a combination of the Navy-led High Speed Anti-Radiation Missile (HARM) program and the Advanced Anti-Radiation Guide Missile (AARGM) program.  The HARM program has undergone several Engineering Change Plans since ceasing production in 1983.  Currently, the inventory consists of AGM-88B/C missiles with Block 5/A software which provides increased capability tracking emitters, improved targeting against a larger set of air defense related systems and an improved seeker.  HARM is a Navy led joint service program with the United States Air Force.  AARGM is a program derived from a Small Business Innovative Research (SBIR) program that developed a dual mode guidance section, incorporating a Millimeter Wave (MMW) radar with an advanced anti-radiation homing seeker.  This provides the capability to counter shutdown of emitters.  Additional capability for AARGM consists of Global Positioning System (GPS) capability, MMW terminal guidance, netted targeting real time feed via Integrated Broadcast System (IBS), Weapon Impact Assessment (WIA), GPS point-to-point weapon engagement and impact avoidance zone/missile impact zones.

ARM Improvement efforts require periodic updates to the user data base based on changing threat parameters, enhanced air defense engagement tactics and emerging systems.  These funds provide the opportunity to conduct ground and flight testing against foreign systems, called Foreign Material Assessment (FMA).  The result of FMA is an analytical report on findings, updates to fleet tactics manuals, curriculum changes to the Suppression of Enemy Air Defenses / Destruction of Enemy Air Defenses lead Air Combat Training Curriculum course work and weapon school tactics/training and procedure briefs.  FMA is focused on air defense weapon system and non-traditional target exploitation, analysis and subsequent integration and response to ensure that the AGM-88 ARM weapon systems remains relevant in the planned operational environment.		51.724		6.396		6.256		7.105				7.105		7.090		7.104		7.239		7.383

		222		A/PP		0205601N		1780		ARM Foreign Material Assessment (FMA)		07						6.396		6.256		7.105		0.000		7.105								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		222		Project		0205601N		2185		AARGM		07		Advanced Anti-Radiation Guided Missile (AARGM) transitioned a Phase III Small Business Innovation Research (SBIR) program to develop and demonstrate a multi-mode guidance section on a High Speed Anti-Radiation Missile (HARM) airframe to System Development and Demonstration (SD&D) in FY 2003. The AARGM SD&D program was designed to integrate multi-mode guidance (passive Anti-Radiation Homing (ARH)/active Millimeter Wave (MMW) Radar/Global Positioning System (GPS)/Inertial Navigation System) on the HARM Air-to-Ground Missile (AGM)-88. Planned AARGM weapon system capabilities include: active MMW terminal guidance, counter shutdown, expanded threat coverage, enhanced ARH, netted targeting real-time feed via Integrated Broadcast System (IBS) prior to missile launch, Weapon Impact Assessment (WIA) transmitted prior to detonation, GPS/point-to-point weapon navigation, enhanced navigational performance in denied environments and weapon employment with impact avoidance zone/missile impact zones.

The AARGM program includes 40 SD&D test articles with the follow on of 2,435 production modification kits.  Milestone C was achieved 4Q FY 2008, followed by a combined FY 2008/FY 2009 Low Rate Initial Production (LRIP) contract award in 1Q FY 2009.  Developmental testing was completed in 2009.  Initial Operational Test and Evaluation (IOT&E) was completed in 3Q FY 2012.  Full-Rate Production (FRP) decision was received 4 September 2012 with FRP contract award on 10 September 2012, and deliveries began in January 2014.  

The AARGM Block 1 Upgrade program began in FY 2012 and consists of a software only upgrade to deferred Key Performance Parameter 3 and to correct IOT&E deficiencies in the AGM-88E All-Up-Round as well as the Common Munitions Built-in Test (BIT) Reprogramming Equipment (CMBRE).  

Follow-on Operational Test and Evaluation/Integrated Test (FOT&E/IT) of the Block 1 Upgrade completed with Fleet Release approval in July 2017 and completion in January 2018.  

In FY 2020 - FY 2024, the AARGM program plans to continue to develop and demonstrate the capability to engage and destroy non-traditional and Overseas Contingency Operations targets.  These developments continue Future Naval Capability Science and Technology investments by the Office of Naval Research initiated in FY 2006.  Over this same timeframe, the AARGM program will develop or enhance navigational capability in denied environments.

FY 2020 funding continues to support AARGM's advanced development and system capability upgrades.  Additional funding will support the implementation of M Code, AARGM Derivative Program and upgrades to the radio frequency data processing to meet emerging requirements.		721.810		14.798		15.266		11.677				11.677		11.192		4.787		4.886		4.985

		222		A/PP		0205601N		2185		Advanced Development		07						12.093		13.582		9.959		0.000		9.959								

		222		A/PP		0205601N		2185		Follow-on Operational Test and Evaluation (FOT&E) and Correction of Deficiencies		07						0.475		0.484		0.494		0.000		0.494								

		222		A/PP		0205601N		2185		Threat Data Library / System Updates		07						2.230		1.200		1.224		0.000		1.224								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		222		Project		0205601N		2189		AARGM ER		07		The Air-to-Ground (AGM)-88 Extended Range (ER) Upgrade was a new start in FY 2016.  The purpose of this effort is to develop hardware and software modifications to improve the Advanced Anti-Radiation Guided Missile (AARGM)'s operational capabilities, including extended range, survivability and effectiveness against complex, new, and emerging threats.   This budget line item funds a new rocket motor design, system development and integration, test asset procurement, testing, and associated software updates for the AARGM-ER to ensure these capabilities perform in accordance with established requirements.  FY 2020 activities include continuation of the Engineering & Manufacturing Development (EMD) phase, initiation of Developmental Test & Evaluation, and the commencement of test articles delivery.  AARGM-ER retains the same guidance, sensor, and warhead capabilities of the AARGM.

The AARGM-ER program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2/AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allows the U.S. Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more scenarios require compressed and coordinated fire control timelines.

AARGM-ER is a capability-based acquisition program and has been structured to meet the CNO's urgency mandate to deliver warfighting capability as soon as possible.		38.317		49.221		99.240		119.649				119.649		49.605		34.825		42.249		48.225

		222		A/PP		0205601N		2189		AARGM ER Development		07						49.221		99.240		119.649		0.000		119.649								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		223		PE		0205604N				Tactical Data Links		07		Tactical Data Link (TDL) systems includes the Advanced Tactical Data Link Systems (ATDLS) integration programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT); and Network Tactical Common Data Link (NTCDL) Program which provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (surface, air, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and full motion video (FMV)) across dissimilar joint, service, coalition, and civil networks. The program element also develops and tests tactical data link capability to distribute other data types to new and existing platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under operational systems development because it encompasses engineering and manufacturing development for upgrade of existing operational systems.

Link 16 Network Program provides high power shipboard and shore integrated Link 16 capability through the fielding of Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ships (MOS) and MOS Modernization (MOS Mod) including transmit and receive antennas and High Power Amplifiers (HPA).  JTIDS, MOS and MOS Mod utilizes the JTIDS, MIDS Low Volume Terminal (LVT), and  MIDS Joint Tactical Radio System (JTRS) terminals respectively, integrates the HPA and interfaces to the shipboard  antenna and Command and Control Processor (C2P).  MIDS-LVT and MIDS JTRS terminals are developed by the MIDS Program Office. JTIDS terminal is no longer in production, but is undergoing product improvement to maintain interoperability and security with MIDS-LVT and MIDS JTRS. As part of the product improvement all shipboard Link 16 terminals are required to have dynamic network management (DNM), crypto modernization (CM) and frequency remapping (FR). MIDS Program Office is developing additional improvements to the MIDS-LVT and MIDS JTRS terminals. The MIDS-LVT will have Link 16 Enhanced Throughput (ET) and the MIDS JTRS will have the added capability of four net concurrent multi-netting (CMN) with current contention receive (CCR) and tactical targeting networking technology (TTNT).

The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. The current development program for LVT is the Block Upgrade 2 (BU2) effort designed to meet the Cryptographic Modernization (CM) and Frequency Remapping (FR) mandates required for all US and international users which occurs inside the FYDP. MIDS-LVT BU2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for CM and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for FR.

MIDS JTRS, designed as a pre-planned product improvement (P3I) and executed as an engineering change proposal (ECP) to the production MIDS-LVT configuration, completed qualification in the first quarter of fiscal year 2010. It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to the Link 16, Tactical Air Navigation, and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput, Link 16 Frequency Re-mapping, software programmability, cryptographic modernization, and Four Net concurrent multi-netting with concurrent contention receive (CMN-4). MIDS Modernization Increment 1 will be fielded with all MIDS JTRS CMN4 terminals. The upgrade of the Link 16 transceiver will provide more capacity to host software and firmware and increase multi-path use. 

The TTNT waveform is the next waveform to be added to the MIDS JTRS terminal. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare. TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements. These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise, the TTNT capability will be in addition to the CMN-4 terminal providing Link 16 capability, and the ability to simultaneously participate in four Link 16 Nets.

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (air, surface, sub-surface, and man-portable) and exchange command and control information (voice, data, imagery, and full-motion video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters the capability to support multiple, simultaneous, networked operations with in-service Common Data Link (CDL) equipped aircraft (e.g., F/A-35, P-3, and MH- 60R) in addition to next-generation manned and unmanned platforms (e.g., P-8 Poseidon, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS), and Fire Scout). NTCDL benefits the Fleet by providing a horizon extension for line-of-sight systems for use in time-critical strike missions. 

Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB) efforts support Joint Aerial Layer Network-Maritime (JALN-M) System of Systems development, integration, and testing. JALN-M is the Navy implementation of the JALN architecture which provides assured communications in an Anti-Access/Area Denial (A2/AD) environment. With disruption or loss of Space tier communications, JALN-M establishes and/or restores connectivity with the HCB tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. Flight test demonstration completed in FY18.		1,189.059		75.523		88.979		0.000				0.000		0.000		0.000		0.000		0.000

		223		Project		0205604N		2126		ATDLS Integration		07		This project develops and improves the Navy's Tactical Data Link (TDL) systems. It includes the Advanced Tactical Data Link Systems (ATDLS) Integration Programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT).

ATDLS Integration Program develops new and improved capabilities for Navy TDL users. The ATDLS Integration Programs perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. The programs insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. The Navy Link 16 Network Increment II consists of Dynamic Network Management (DNM), Cryptographic Modernization (CM) and Frequency Remapping (FR). C2P Technology Refresh (TR) and C2P Interoperability will modernize legacy C2P processing components to address C2P component obsolescence and fleet interoperability issues. C2P is a critical component in the Aegis Ballistic Missile Defense (BMD) architecture. C2P Modernization is a service life extension program required to sustain C2P support of Naval Integrated Air and Missile Defense (IAMD) and BMD capabilities. Link 22 development and integration into the C2P allows for standard data link communication with Coalition forces. LMMT will upgrade commercial off-the-shelf hardware and modernize software operating systems. LMMT will improve TDL performance monitoring and management in support of the Integrated Air & Missile Defense (IAMD) and Ballistic Missile Defense (BMD) missions.

Link 16 Network Increment II:   (1) Develop and implement CM and FR mandates as a product improvement into Link 16 terminals and integration into shore sites, ship (NGC2P, Next Generation Command and Control Processor), and current Navy Joint Tactical Information Distribution System (JTIDS) airborne platforms; (2) Developmental Testing (DT) / Operational Testing (OT) of Navy platform CM/FR modifications; (3) provide product improvement for continued production capability Multifunctional Information Distribution System (MIDS) on Ship (MOS) Modernization (MOS Mod) and extensibility to new Tactical Data Link capabilities of shipboard Link 16 terminals, (4) qualification of replacement shipboard Link 16 antenna to replace end of life existing antenna. JTIDS, MOS CM/FR, and MOS Mod efforts are in support of NSA and Joint Chiefs of Staff mandates for the modernization of the cryptographic algorithm used in Link 16 terminals and the Department of Defense and the Department of Transportation Memorandum of Agreement for the implementation of a capability to remap any 14 of the existing 51 frequencies in order to remain operable within the United States and its possessions. All Link 16 terminals are required to have this capability to support Link 16 Interoperability. 

Command and Control Processor (C2P) Technology Refresh (TR) funds a product improvement effort to the legacy C2P hardware components and allows legacy C2P software to execute on modern processors, thereby extending its effective service life. Product improvement efforts will include C2P software development, hardware integration, update of the C2P development environment to promote sustainability and testing to include follow-on test and evaluation (FOT&E) of the C2P TR baseline. Software development contractors will transform C2P legacy software code with modern supportable software code. "C2P, Phase 3", Increment 2 is planned to include Link 22, which is a modernized replacement for Link 11, providing beyond line of sight (BloS) tactical data communication system utilizing fixed frequency or frequency hopping techniques in the high frequency (HF) (3-30 Megahertz (MHz)) and/or the ultra high frequency (UHF) (225-400 MHz) bands. C2P Modernization is required to address Cybersecurity challenges, Operational Availability (Ao) challenges and sustainment issues associated with the current C2P system configurations.   C2P Modernization funds the transition of the C2P's legacy CMS-2Y software code (old Navy unique computer programming language from the 1980s) to a modern software language. Transition to a modern software language is required to sustain the system software and to address growing cybersecurity and Ao challenges and to enable more affordable transition to new hardware processing components as a result of commercial off the shelf processor obsolescence.

Link Monitoring and Management Tool (LMMT) is a system delivered on commercial off-the-shelf hardware providing gateway functions for multiple Tactical Data Link (TDL) interface, routing and display of TDL data to include Link 16 and Joint Range Extension (JRE). LMMT is also capable of performing TDL network planning, monitoring, management, data forwarding between the TDLs and providing tactical data to the Global Command and Control System (GCCS) for establishing the common operational picture.  LMMT requirements will be incrementally developed and delivered in capability drops via the Joint Capabilities Integration Development System (JCIDS) IT Box approach.		796.366		19.612		31.295		0.000				0.000		0.000		0.000		0.000		0.000

		223		A/PP		0205604N		2126		Command and Control Processor (C2P)		07						8.696		18.707		0.000		0.000		0.000								

		223		A/PP		0205604N		2126		Link 16 Network Increment II  - Cryptographic Modernization (CM) / Frequency Remapping (FR)		07						9.083		10.937		0.000		0.000		0.000								

		223		A/PP		0205604N		2126		Link Monitoring and Management Tool (LMMT)		07						1.833		1.651		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		223		Project		0205604N		3020		MIDS/JTRS		07		The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. The current development program for LVT is the Block Upgrade 2 (BU2) effort designed to meet the Cryptographic Modernization (CM) and Frequency Remapping (FR) mandates required for all US and international users which occurs inside the FYDP. MIDS-LVT BU2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for CM and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for FR. 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 Frequency Re-mapping (FR), software programmability, Cryptographic Modernization (CM), and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4). 

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.		306.593		38.876		43.798		0.000				0.000		0.000		0.000		0.000		0.000

		223		A/PP		0205604N		3020		MIDS		07						38.876		43.798		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		223		Project		0205604N		3341		Network Tactical Common Data Link		07		Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time Intelligence, Surveillance, and Reconnaissance (ISR) data simultaneously from multiple sources (surface, airborne, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and Full Motion Video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters with the capability to support multiple, simultaneous, networked operations with currently fielded Common Data Link (CDL)-equipped air platforms (e.g. F/ A-35, P-3, and MH-60R), in addition to next generation manned and unmanned platforms (e.g., P-8, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS) and Fire Scout). NTCDL is an incremental capability (surface, airborne, sub-surface, man-portable) providing modular, scalable, multiple-link networked communications. NTCDL benefits the fleet by providing a horizon extension for line-of-sight sensor systems for use in time-critical strike missions and supports tasking, collection, processing, exploitation, and dissemination (TCPED) via its ISR networking capability. NTCDL supports Resilient Command and Control (RC2) through its relay capability, and supports TCPED through its ISR networking capability. 

Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB) efforts support Joint Aerial Layer Network-Maritime (JALN-M) System of Systems development, integration, and testing. Efforts included the development of capabilities to integrate shipboard NTCDL terminals with the HCB in an Anti-Access/Area Denial (A2/AD) environment. JALN-M is the Navy implementation of the JALN-M architecture which provides assured communications in any environment. Flight test demonstration completed in FY18.		86.100		17.035		13.886		0.000				0.000		0.000		0.000		0.000		0.000

		223		A/PP		0205604N		3341		Network Tactical Common Data Link (NTCDL)		07						16.535		13.886		0.000		0.000		0.000								

		223		A/PP		0205604N		3341		Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB)		07						0.500		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		224		PE		0205620N				Surface ASW Cmbt Sys Integr		07		The objective of this Program Element (PE) is to significantly improve existing Surface Ship Undersea Warfare (USW) sonar system capabilities through quick and affordable development/integration of emergent, transformational technologies in support of Littoral Anti-Submarine Warfare (ASW), Theater ASW (TASW), and overall efforts required to pace the threat. Detection and classification play uniquely vital roles in the success of any ASW campaign. The Advanced Capability Build (ACB) spiral development process is the primary means by which these USW improvements are developed. 

USW remains a Navy core competency in a dynamic and uncertain maritime environment. U.S. adversaries continue to develop asymmetric capabilities and capacities to deter, disrupt, or delay the entry of U.S. and allied naval forces, and pose a constant challenge as we implement the Maritime Strategy. Evolving submarine technologies offer enhanced stealth, speed, endurance, weapons, and operational proficiency, foretelling that the adversary submarine of the future will have a significantly larger sphere of influence, while presenting less vulnerability to USW forces. The effective offensive engagement range of the adversary submarine of the future will continue to match or outrange individual U.S. and multinational platform sensors and weapons in many tactical environments. Submarines are an increasing threat to all Naval and Allied ships, particularly modern diesel subs and faster torpedoes. Not only can the presence of potential hostile submarines delay naval combatant action until they are located and neutralized, submarines can also disrupt all seaborne logistics supply for any ground campaign as well as maritime commerce. USW forces must be effective in all operating environments, ranging from the deep open ocean to the littorals, and are key to countering adversarial anti-access and area denial strategies.

This Project takes advantage of the AN/SQQ-89(V) Open System Architecture (OSA) and Acoustic Rapid Commercial-Off-The-Shelf (COTS) Insertion (ARCI) initiatives to integrate Torpedo Detection, Classification, and Localization (TDCL) and ASW sonar combat system capability improvements. This COTS-based Surface Ship ASW combat system, the AN/SQQ-89A(V)15, is planned as a backfit program for both CG47 (select CG59-73 Baseline 3 and 4 ships) and DDG51 class ships. The Open Architecture (OA) system enables the ACB process and provides budget flexibility to make COTS/OA technology solutions and ARCI-type initiatives affordable. Improvements are tested in the laboratory and at-sea.  

USW technology implementation will take advantage of improvements developed under the submarine Advanced Processing Build (APB) and Advanced Surveillance Build (ASB) programs and will in turn share unique improvements developed under this program with the submarine and surveillance USW communities. The ACB and APB programs are managed under a common development organization and process titled AxB. While each platform retains its uniqueness and focus in functional domains essential to mission success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness.

This Project participates in, and takes advantage of the Tactical Advancements for the Next Generation (TANG) initiative that utilizes Commercial Industrial Design Thinking methodologies to engage the Fleet in generating innovative USW improvement concepts.

This Project includes funding for the Surface Ship Engineering Measurement Program (SSEMP), which will measure the performance of existing and new Surface Ship ASW combat systems and enables data-based assessment of the capabilities and shortfalls in the performance of these systems in realistic scenarios.

This Project includes funding to support cyber security initiatives to align future AN/SQQ-89A(V)15 baselines with future AEGIS Integrated Combat Systems.

This Project contributes to the development of Littoral Combat Ship (LCS) ASW Mission Packages and the Frigate (FFG(X)) program.		263.743		28.410		26.321		29.572				29.572		29.323		29.876		30.474		31.080

		224		Project		0205620N		1916		Surface ASW System Improvement		07		The Surface ASW Systems Improvements Project will support essential performance enhancements to AN/SQQ-89(V) and Surface Ship Sonar Systems. This project will improve AN/SQQ-89(V) Measures of Performance (MOP) by enhancing operator interface methods and tools, active and passive detection, tracking, classification and localization, torpedo DCL, and sonobuoy data processing and display capabilities, and increasing acoustic sensor frequency bandwidth (Operational Requirements Document #667-76-05 titled 'AN/SQQ-89 Improvement Program'), Test & Evaluation Master Plan (TEMP) 802-2.

This project will take advantage of the TANG initiative, AN/SQQ-89(V) OSA, and ARCI initiatives to integrate a TDCL and ASW sonar and combat system capability improvements. This COTS-based Surface Ship ASW combat system, the AN/SQQ-89A(V)15, is currently planned as a backfit program for both CG 47 (select CG59-73 Baseline 3 and 4 ships) and DDG 51 (All DDG 51 and follow FLT I/II/IIA) class ships. This project has delivered the AN/SQQ-89A(V)15 Pre-Production Prototype, performed installation on board CG73, and conducted subsequent Developmental Test & Evaluation (DT&E) and Initial Operational Test & Evaluation (IOT&E) where the system was found 'Operationally Effective' by Command Operational Test and Evaluation Force (COMOPTEVFOR).

The OSA and high performance COTS processing hardware on ships fielded with the AN/SQQ-89A(V)15 combat system provides an opportunity to integrate emergent, transformational USW technological improvements that were previously unachievable. The USW suites on these ships will require periodic upgrades to remain effective well into the 21st century and to pace the threat. Software upgrades target capability increases in high interest areas as prescribed by the Fleet and captured in campaign analysis. To achieve this, this project will package and deliver incremental upgrades every two years to the AN/SQQ-89A(V)15 production program via an ACB spiral development process (ACB-15, ACB-17, etc.) by inserting maturing USW technologies.

Primary areas of USW improvement are as follows:
- Undersea Fire Control/Engagement
- Medium Frequency (MF) Pulsed Active Sonar
- Continuous Active Sonar (CAS)
- Acoustic Communications
- TDCL
- Torpedo Defense
- Passive Sonar
- Sonar Tactical Decision Aids (STDA)		263.743		28.410		26.321		29.572				29.572		29.323		29.876		30.474		31.080

		224		A/PP		0205620N		1916		AN/SQQ-89(V) Surface Ship USW Test & Evaluation Program		07						0.700		0.700		0.714		0.000		0.714								

		224		A/PP		0205620N		1916		AN/SQQ-89A(V)15 Cyber Security Architecture Upgrade		07						4.200		1.352		4.157		0.000		4.157								

		224		A/PP		0205620N		1916		AN/SQQ-89A(V)15 Surface Ship ASW Advanced Capability Build (ACB) Development		07						20.310		21.191		21.561		0.000		21.561								

		224		A/PP		0205620N		1916		Surface Ship Engineering Measurement Program (SSEMP)		07						3.200		3.078		3.140		0.000		3.140								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		225		PE		0205632N				MK-48 ADCAP		07		MK-48 ADCAP (Advanced Capability) Research, Development, Test and Evaluation (RDT&E) program executes incremental development of weapon performance improvements in three development product areas: (1) Common Broadband Advanced Sonar System (CBASS), (2) Advanced Processor Builds (APBs), and (3) Torpedo Technology Insertion (TI).  This Program Element (0205632N/0366) is tied to development programs that leverage a joint United States/Australia Armaments Cooperative Project (ACP) to develop MK-48 ADCAP CBASS; and Future Naval Capability (FNC) technologies developed by the Office of Naval Research (ONR).

Countermeasure (CM) sophistication and availability on the open market directly affects ADCAP kill proficiency and its ability to counter rapidly evolving threats.  The focus of the MK-48 ADCAP Torpedo Research and Development (R&D) program is on hardware upgrades, rapid Commercial-Off-the-Shelf (COTS) insertion, and software APBs, in order to rapidly upgrade the ADCAP to counter evolving threats and maintain robust performance.  The CBASS program developed and fielded a new sonar capable of identifying CMs and discriminating them from the target.  CBASS Phase I achieved IOC in FY 2006.  The Royal Australian Navy (RAN) is jointly participating to develop CBASS Phase II to improve shallow water performance and signed a Memorandum of Agreement (MOA) extension November 2009.  The Memorandum Of Agreement (MOA) extension expires November 2019.

The MK-48 ADCAP Torpedo R&D program focuses on two specific areas near term; Torpedo APBs and hardware tech insertions. The CNO continues to stress shallow water as a critical operating area to counter third world diesel electric submarines.  In water testing, in conjunction with laboratory simulation efforts, has shown that significant performance improvements can be made by implementing changes to weapon tactics and software algorithms. Development, implementation, and testing of these changes are being accomplished under the Torpedo APB program.  The APB program also leverages the RAN joint torpedo program and FNC technologies developed by the ONR in the areas of torpedo broadband signal processing, tactics processing, and alertment.  The Torpedo tech insertion program will leverage the MK-54 Lightweight torpedo algorithms.

The Torpedo Technology Insertion program will provide for evolutionary torpedo improvements and upgrades (including the transition and testing of advanced technologies from the R&D community).  This approach will incorporate developmental testing of the FNC transitioning technologies for ADCAP upgrades in the areas of torpedo sensors, weapon/platform connectivity and improved fusing.  These efforts will continue torpedo development investment at a lower cost and shorter term than traditional torpedo programs. 

The MK 48 MOD 7 APB6/TI-1 Heavyweight Torpedo (HWT) program is an evolutionary upgrade to the MK 48 MOD 7 HWT; it will consist of an Operational Software (OPSW) upgrade referred to as APB 6 and a hardware upgrade referred to as TI-1.  TI-1 will include a Guidance and Control (G&C) section upgrade, a redesigned TI-1 Warhead Electronics System (WES), and an Improved Post Launch Communications System (IPLCS).  TI-1 will also include features from three Future Naval Capabilities (FNC) programs.

APB5 software upgrades are currently in process for MK-48 ADCAP torpedoes. 
APB5+ software upgrades are currently in process for MK-48 ADCAP torpedoes. APB5+ enhancements are required to address Combat Control System (CCS)/MK48 pre and post launch interface issues which limit crew full implementation of the weapon and provide numerous capability enhancements requested and endorsed by the Fleet.

Both FNC technologies and MK-54 LWT developments will be transitioned into ADCAP through APBs and technology insertion packages. Priorities for APBs and technology insertion are: (1) improved torpedo effectiveness through advanced processing algorithms, (2) advanced counter-countermeasure capability, and (3) a new array to improve torpedo effectiveness.		274.422		48.740		68.255		85.973				85.973		108.520		110.841		112.971		115.213

		225		Project		0205632N		0366		MK 48 ADCAP		07		MK-48 ADCAP RDT&E program executes incremental development of weapon performance improvements in two development product areas: (1) APBs, and (2) Torpedo Technology Insertion. The budget enables ACAT III development to address CNO defined capability-based requirements and mission needs. This Program Element (0205632N/0366) is tied to development programs that leverage a joint United States/Australia ACP to develop MK-48 ADCAP; and FNC technologies being developed by the ONR. APB Software upgrades will improve torpedo performance in challenging water and countered environments. Hardware technology insertions will improve weapon availability through development of a G&C replacement and an Automated Test Equipment replacement.		274.422		48.740		68.255		85.973				85.973		108.520		110.841		112.971		115.213

		225		A/PP		0205632N		0366		TORPEDO APB / TEST & EVLUATION		07						48.740		68.255		85.973		0.000		85.973								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		226		PE		0205633N				Aviation Improvements		07		Project 0601 - Common Ground Equipment is a Naval Aviation Project to apply new technology to common support equipment necessary to support multiple aircraft.  

Project 0852: Consolidated Automated Support System is a standardized Automated Test Equipment with computer assisted, multi-function capabilities to support the maintenance of aircraft weapons systems and missiles.

Project 1041 - Aircraft Equipment Reliability/Maintainability Improvement  Program is the only Navy program that provides engineering support for in-service out-of-production aircraft equipment, and provides increased readiness at reduced operational and support cost.  

Project 1355 -  Aircraft Engine Component Improvement Program  develops reliability and maintainability and safety enhancements for in-service Navy aircraft engines, transmissions, propellers, starters, auxiliary power units, electrical generating systems, fuel systems, fuels, and lubricants.  

Project 2269 - The Expeditionary Airfields (EAF) program designs, develops, tests and fields a sustainment lighting system to replace existing obsolete legacy EAF lighting system.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		1,460.130		120.940		134.823		125.461				125.461		139.748		131.031		124.054		126.529

		226		Project		0205633N		0601		Acft Handling & Service Equip		07		Common Ground Equipment is a Naval Aviation project to apply new technology to common support equipment necessary to support multiple systems/aircraft within the Navy.  The common support equipment items developed with this budget are briefed to the Air Force, Army and Coast Guard for possible use in joint procurement in the production phase.

Crash cranes are used for lifting and moving disabled aircraft on CVN and L-Class ship flight decks.  The Carrier/Amphibious Assault Ship Crash Crane (CV/AACC) will be a diesel powered lift system performing crash and salvage functions on board CVN and L-class ships.  The CV/AACC will replace the legacy A/S32A-35A, Carrier Vessel Crash Crane (CVCC) and the A/S32A-36A Amphibious Assault Crash Crane (AACC).  The CV/AACC will support all aircraft on CVN and L-Class ships.
  
Funding supports the evaluation, testing and integration to develop Portable Electronic Maintenance Aids (PEMA) Commercial Off the Shelf solution for portable device deployments across the Naval Aviation Enterprise. PEMA is a portable device utilized by maintainers with the implementation of digital maintenance capabilities (digital publications, Interactive Electronic Technical Manuals, Internet Protocol based data uploads, Binary digit data downloads, automated diagnostics, and planeside Naval Aviation Logistics Command/Management Information System. PEMAs are a mandatory display device supporting modern day Automated Maintenance Environment implemented for weapon systems.

Future Readiness Initiative to Develop Standard PEMA Cyber Solution (SPECS) architecture for all Portable Electronic Maintenance Aids (PEMA)s to standardize software across NAE, leverage existing enterprise tools, and to correct cyber shortfalls identified by the Cyber Warfare Detachment (CWD). A Cyber Risk Assessment (CRA) identified vulnerabilities on the Portable Electronic Maintenance Aid (PEMA) system that could be exploited to threaten U.S. capabilities. A new software image and configuration management process has been identified to mitigate the top 60% of identified risk groups and 100% of penetration test findings from the CRA.  The Abbreviated Acquisition Program (AAP) will be executed as a software Engineering Change Proposal (ECP) to the PEMA POR using a Model 3: Incrementally Deployed Software Intensive Program / Agile method.		34.105		2.717		4.868		6.711				6.711		3.063		2.721		4.775		4.869

		226		A/PP		0205633N		0601		Borescope Technology Development		07						0.483		0.000		0.000		0.000		0.000								

		226		A/PP		0205633N		0601		Carrier/Amphibious Assault Ship Crash Crane (CV/AACC)		07						0.964		2.194		4.011		0.000		4.011								

		226		A/PP		0205633N		0601		Portable Electronic Maintenance Aid (PEMA)		07						0.700		0.700		0.700		0.000		0.700								

		226		A/PP		0205633N		0601		Standard PEMA Cyber Solution (SPECS)		07						0.000		1.974		2.000		0.000		2.000								

		226		A/PP		0205633N		0601		Turbo Shaft Engine Dynamometer Technology Development		07						0.570		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		226		Project		0205633N		0852		Consolidated Auto Support System		07		The electronic Consolidated Automated Support System (eCASS) project is the system design and development of the latest generation of the US Navy's CASS family of automatic test systems.  The legacy CASS system was designed and developed in the 1980's and commenced fielding in 1992.  As such, it is reaching the end of its useful life due to obsolescence issues.  eCASS is the replacement system for legacy CASS systems, which provides Naval aircraft avionics component maintenance and repair support at Intermediate and Depot maintenance facilities both shore-based and afloat.  As a CASS replacement program, the eCASS program objectives remain the same as that of CASS.  Specifically:  (1) increase material readiness; (2) reduce life cycle costs; (3) improve tester sustainability at depot and intermediate maintenance levels; (4) reduce proliferation of unique test equipment, and (5) provide test capability for existing and emerging avionics/electronics aircraft weapon systems.

The Test Technology development project includes analysis, application, maturation, integration and testing of emerging electronic, mechanical, and optical test technologies for potential military utility for emerging requirements or obsolescence resolution in support of Naval avionics testing and repair.  Specifically included are next-generation electro-optics, synthetic instruments, high-speed bus technologies, inertial device technologies, and various other elements of modernization for the Consolidated Automated Support System (CASS) family of automated test equipment, including associated Test Program Sets (TPSs) and ancillary equipment.

The Third Generation Electro-Optical (EO3) Technology Development project consists of the design and development of technology solutions, including a near-infrared camera solution to replace the existing obsolete EO3 console camera, for use in 65 fielded Navy test systems at both shore-based and afloat sites.  The EO3 console subsystem is hosted by the US Navy Consolidated Automated Support System (CASS/eCASS) family of automatic test systems and is used to test, diagnose and repair the H-60 Multi-spectral Targeting System (MTS) and F/A-18 Advanced Targeting Forward Looking Infrared (ATFLIR) weapon systems.  The objective of the EO3 Technology Development project is to extend the useful life of fielded EO3 systems in order to sustain H-60 MTS and F/A-18 ATFLIR weapon system readiness until a next-generation EO replacement system can be designed, developed, produced, and fielded.

The Fourth Generation Electro-Optical (EO4) development project consists of the design and development of the latest generation electro-optic test console for use with the electronic CASS (eCASS) automatic test system.  The EO4 system will replace the legacy Third Generation Electro-Optical (EO3) system, which is facing imminent obsolescence, in providing test, repair, and maintenance capability for Naval and Marine Corps electro-optic weapon systems at both shore-based and afloat sites.  As an EO3 replacement program, the EO4 program objectives remain the same as EO3.  Specifically: (1) provide test capability for existing and emerging electro-optic weapon systems and components; (2) increase ready basic aircraft (RBA) metrics (operational availability); (3) reduce life-cycle costs; (4) improve sustainability at intermediate and depot levels of maintenance; and (5) reduce proliferation of unique test equipment.		167.697		6.465		4.752		13.858				13.858		19.962		13.932		6.870		7.009

		226		A/PP		0205633N		0852		EO3 Technology Development		07						3.767		2.372		0.000		0.000		0.000								

		226		A/PP		0205633N		0852		EO4 Developement		07						0.000		0.000		10.563		0.000		10.563								

		226		A/PP		0205633N		0852		Test Technology Development		07						2.382		2.380		3.295		0.000		3.295								

		226		A/PP		0205633N		0852		eCASS Development		07						0.316		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		226		Project		0205633N		1041		Acft Equip Repl/Maint Prog		07		Aircraft Equipment Reliability/Maintainability Improvement Program (AERMIP) is the only Navy program which provides Research, Development, Test & Evaluation engineering support specifically for in-service, out-of-production aircraft equipment. AERMIP increases readiness through reliability, maintainability, and safety improvements to existing systems and equipment installed in Naval aircraft. It also provides a transition vehicle to deploy Total Ownership Cost reduction initiatives through flight-test support and Fleet Test & Evaluation. It meets affordable readiness objectives by providing a cost-effective solution to obsolescence problems encountered when service lives are extended. AERMIP promotes commonality and standardization across aircraft platform lines and among the services through extension of application and use of non-developmental items. AERMIP also decreases life cycle costs through reduced operational and support costs. AERMIP facilitates the Operational, Safety and Improvement Program by applying proven low-risk solutions to current fleet problems. AERMIP also funds high-priority flight testing which is not associated with any acquisition or development program under the Flight Test General task.		58.222		3.263		3.369		3.452				3.452		3.484		3.555		3.624		3.698

		226		A/PP		0205633N		1041		Air Vehicle		07						2.322		2.040		2.069		0.000		2.069								

		226		A/PP		0205633N		1041		Avionics and Wiring		07						0.268		0.416		0.440		0.000		0.440								

		226		A/PP		0205633N		1041		Systems Engineering Revitalization		07						0.673		0.913		0.943		0.000		0.943								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		226		Project		0205633N		1355		Propulsion and Power Component Improvement Program		07		The Propulsion and Power (P&P) Component Improvement Program (CIP) provides the only source of critical design and development engineering support to resolve safety, reliability  and maintainability deficiencies of in-service Navy and Marine Corps aircraft propulsion systems. The highest priority issues P&P CIP addresses concern safety-of-flight deficiencies, which account for approximately 80% of P&P CIP efforts. The program also corrects service-revealed deficiencies, improves Operational Readiness and Reliability and Maintainability, and reduces platform Life Cycle Cost. Budgets are allocated across platform-specific teams and multi-platform product support teams based upon long term strategies to achieve  safety and affordable readiness goals; the R-3 exhibit details annual portions of those long-term strategies. P&P CIP tasks have reduced the rate of in-flight aborts, safety incidents, non-mission capable rates, scheduled and unscheduled engine removals, maintenance work hours, and overall cost of ownership. This is accomplished through the maintenance and validation of specification performance, testing to qualify engineering changes, verifying life limits, and improving the inherent reliability of the propulsion and power systems as an integral part of Reliability Centered Maintenance initiatives. Historically, the missions, tactics, and environmental exposure of military aircraft systems change to meet new threats or operational demands, and often result in unforeseen problems, which if not corrected, can cause critical safety/readiness degradation, such as those experienced during OPERATIONS DESERT SHIELD/DESERT STORM, ENDURING FREEDOM, and IRAQI FREEDOM due to sand erosion. In addition, new problems arise through actual fleet deployment and usage of the aircraft. System development programs, while geared to resolve as many problems as possible before deployment, cannot duplicate actual operations or account for the vast array of environmental and usage variables, particularly when aircraft missions vary from those that the aircraft was designed to perform. Therefore, it has been found that P&P CIP can provide an immediate engineering response to these flight-critical problems and accelerated engine testing can avoid potential problems. P&P CIP starts after development and Navy acceptance of the first production article and addresses usage and life problems not covered by warranties. P&P CIP addresses engines, transmissions, propellers, starters, auxiliary power units, electrical generating systems, aircraft wiring, and fuel and lubricant systems. These efforts continue over the system's life, gradually decreasing to a minimum level sufficient to maintain the reliability, and decrease the operating costs, of older inventory. P&P CIP is a highly leveraged and cooperative tri-service program with Foreign Military Sales participation.		1,143.526		91.528		105.223		99.372				99.372		112.398		110.823		108.785		110.953

		226		A/PP		0205633N		1355		AV-8B (F402)		07						3.849		3.430		3.450		0.000		3.450								

		226		A/PP		0205633N		1355		Adversary (J85) (F100)		07						2.660		2.200		2.240		0.000		2.240								

		226		A/PP		0205633N		1355		E2/C2/C130/P3 (Props)		07						1.500		3.600		3.500		0.000		3.500								

		226		A/PP		0205633N		1355		F-18 C/D/E/F  (F414/F404)		07						16.926		19.758		19.750		0.000		19.750								

		226		A/PP		0205633N		1355		H-1 (T400/T700)		07						0.431		0.000		0.500		0.000		0.500								

		226		A/PP		0205633N		1355		H-53/H-46/H-3 (T58/T64)		07						4.530		3.800		3.800		0.000		3.800								

		226		A/PP		0205633N		1355		H-53K Propulsion (T408)		07						0.000		7.700		7.850		0.000		7.850								

		226		A/PP		0205633N		1355		Joint Strike Fighter (F135 Engine)		07						30.388		33.526		24.524		0.000		24.524								

		226		A/PP		0205633N		1355		MQ-4C (AE3007 Engine)		07						0.000		0.000		1.400		0.000		1.400								

		226		A/PP		0205633N		1355		Multi-Platform Product Support Teams		07						6.809		6.963		7.158		0.000		7.158								

		226		A/PP		0205633N		1355		P-8A (CFM56 Engine)		07						0.500		0.600		0.600		0.000		0.600								

		226		A/PP		0205633N		1355		P3, E2, C2, C130 (T56)		07						11.000		10.300		10.200		0.000		10.200								

		226		A/PP		0205633N		1355		SH-60B/F, HH-60H, MH-60R/S (T700)		07						5.678		5.700		5.200		0.000		5.200								

		226		A/PP		0205633N		1355		T-45  (F405)		07						3.021		2.446		2.450		0.000		2.450								

		226		A/PP		0205633N		1355		UAV Programs (Various)		07						0.000		0.000		0.650		0.000		0.650								

		226		A/PP		0205633N		1355		V-22  Propulsion		07						4.236		5.200		6.100		0.000		6.100								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		226		Project		0205633N		2269		Expeditionary Airfield Improvements		07		The Expeditionary Airfields (EAF) program designs, develops and tests a Sustainment Lighting System (SLS); specifically the LED CAT I Instrumented Flight Rules (IFR)/Visual Flight Rules (VFR) Approach Light System, to replace the obsolete legacy EAF lighting system.  This system will support EAF Marine Aircraft Wing Support Squadrons with the required EAF Approach Light System equipment to install Forward Operating Bases and Forward Arming and Refueling Points. With the deployment of this equipment, the Marine Aircraft Wing Support Squadrons can support all United States Marine Corps (USMC) aircraft allowing the Combatant Commanders the flexibility to deploy Aircraft Combat Elements to meet anticipated threats.		56.580		12.139		1.611		2.068				2.068		0.841		0.000		0.000		0.000

		226		A/PP		0205633N		2269		Expeditionary Airfield Improvements		07						12.139		1.611		2.068		0.000		2.068								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		226		Project		0205633N		9999		Congressional Adds		07		Funding will support F/A-18 E/F and E/A-18G Engine Enhancements, Technology Maturation and Risk Reduction planning and analysis.		0.000		4.828		15.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		226		CA		0205633N		9999		F/A-18 E/F and E/A-18G Engine Enhancements		07						0.000		15.000														

		226		CA		0205633N		9999		Program Increase		07						4.828		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		228		PE		0206313M				Marine Corps Comms Systems		07		This program element provides funding to develop the command and control (C2) support and information infrastructures for the Fleet Marine Force and supporting establishment. Doctrinally, the C2 support system and the information infrastructure form two parts of a triad of capabilities which permits command and control systems to be transformed into a complete operating system. The third element of the triad is command and control organization and is not covered in this program element. USMC command and control is divided into seven functional areas and one supporting functional area as follows: intelligence C2, fire support C2, air operations C2, radio systems C2, combat service support C2, warfare C2, radar systems C2, and C2 support (information processing and communications).

Within this program element, subprojects have been grouped by C2 functional area for more efficient planning. Air defense weapons systems have been added to facilitate planning and a separate project is used for systems assigned to the supporting establishment. Subprojects which support the Commander's decision processes have been collected into the Command Post Systems project since these systems must work in close cooperation to ensure effective C2 of Marine Air Ground Task Forces.		1,528.475		170.529		188.813		143.317		15.000		158.317		116.043		87.659		120.011		120.754

		228		Project		0206313M		2270		Exp Indirect Fire Gen Supt Wpn Sys		07		Marine Air Ground Task Force (MAGTF) Command and Control (C2) Systems (MAGTF C2)- MAGTF C2 Tactical Service Oriented Architecture (TSOA) is an ACAT IV(M) program of record (POR) that is the Marine Corps' response to the Department of Defense (DoD) Net-Centric Services Strategy (NCSS). TSOA is a software only "IT-Box" program that was created in order to achieve agility and greater cost reduction across the USMC Command and Control (C2) Enterprise. This POR has been identified by the USMC Combat Development and Integration (CD&I) as the USMC's Service Oriented Infrastructure (SOI), which is equivalent to a Common Operating Environment (COE). The USMC seeks to rectify its current C2 architecture, which is composed of disparate and duplicative legacy systems through TSOA. TSOA will enable a collapse of this disparate C2 construct and create a Net-centric environment where Marines employ user-centered applications that access required information across Authoritative Data Sources (ADS). This will be achieved through the CD&I-directed TSOA compliance effort in order to reduce duplicative product development and enable a divestiture of legacy disparate systems. This requires additional effort to ensure other ADSs are compliant with the TSOA product line.
TSOA's purpose is to ensure that Marines receive the right information, from trusted and accurate sources, when and where it is needed. This enables decisions "in context" for USMC operations across the Range of Military Operations and in support of the Unified Command Plan. TSOA's four capabilities include: Infrastructure and Services (I&S) which is the capability of authorized users to subscribe and publish required information from ADS with the use of software connectors; Agile Application Development (A2D) which is the capability to develop, accredit, and provide easy-to-learn, user-defined software applications that meet emergent Marine needs; Modular Software Architecture (MSA) which is virtualized, hardware agnostic, and scalable;  Marine Corps Software Resource Center (MCSRC) is the Marine Corps' enterprise "App Store" for developed applications that allows Marines the ability to download, review, rate, and provide feedback. TSOA's RDTEN funding increased by $3.819M between FY19 and FY20 for three reasons. First, TSOA will be upgraded to enable being hosted on emerging Tactical Cloud environments.  Second, TSOA will add additional TDS platforms (e.g., Networking on The Move, Combat Data Network) which will be capable of hosting the SOI. Third, in conjunction with the Office of Naval Research (ONR), TSOA will initiate Artificial Intelligence (AI)/Neural Network (NN) capabilities resulting in a Cognitive Assistant in support of course of action (COA) decision making.   

Joint Battle Command - Platform (JBC-P) Family of Systems (FoS) - JBC-P FoS is an Army led ACAT II program of Joint Requirements Oversight Council (JROC) interest, formerly known as the Blue Force Tracker (BFT) FoS. It is comprised of L-Band SATCOM and is a digital, battle command information FoS that provides integrated, on the move, timely, relevant Command and Control Situational Awareness (C2SA) information to tactical combat, combat support and combat service support commanders, leaders, and key C2 nodes. JBC-P FoS will provide JROC mandated C2SA convergence across Combat Operations Centers (COC), ground vehicles and dismounted personnel.

Identity Dominance System-MC (IDS-MC) - IDS-MC is a multi-modal (fingerprint, iris, and face) biometric collection system that provides the USMC a reliable and effective capability to collect, share, match, access, verify and store identity information. IDS-MC will enable the Marine to collect appropriate biometric, biographical and reference information on an individual and match this locally developed information with pre-existing information available to the expeditionary force. The system will display match results with linkage to the respective individual's biographical and reference information as well as help analyze the response, update records as appropriate, create reports and disseminate updated information. The primary mission of IDS-MC is to provide the Marine Corps with the means to identify persons encountered in the battle space. While IDS-MC is not an intelligence analysis system, it does provide identification information in support of military intelligence and law enforcement operations by providing positive identification of persons of interest. IDS-MC is an enabler in the areas of detainee management and questioning, base access, counterintelligence screening, border control, law enforcement, displaced persons' management and aiding in humanitarian assistance missions. IDS-MC supports the tactical application of identity dominance and fully supports a forward presence, crisis response and contingency response capability. 

The Expeditionary Forensics and Exploitation Capability (EFEC) provides tactical and operational level forensic technical exploitation capabilities required by Marine Corps forward deployed forces. EFEC provides organic Marine Corps forensic capabilities that support the tactical commander with agile, ruggedized, and scalable expeditionary forensic capabilities that are compatible and fully integrated with joint, other Service, and interagency laboratories, yet also tailored to the unique operating requirements of the maritime domain. Maritime applications include the ability to support Marine Expeditionary Units and ruggedized construction for deployment of sensitive forensic testing and analysis equipment. Through the ability to recognize, protect, collect, analyze, store and share items with forensic value, EFEC positively identifies personnel and trace chemicals/elements; forensically exploits document and media in the commander's area of operation; and scientifically links identities and networks to places, events, and activities.  It is a critical enabler to force protection, Counter Improvised Explosive Device, intelligence, targeting and law enforcement operations.

Handheld Command and Control (H2C2) -  The H2C2 portfolio consists of two specific capabilities - secure wireless access to multiple networks and handheld communication platforms. The handheld capability provides low cost (commercially available) platforms (smartphones and tablets) for use on tactical networks, up to SECRET, regardless of the operational environment. The secure wireless capability enables Marines burdened by wired implementations an option to leverage wireless mediums. This capability provides wireless communication between a variety of devices.  Changes in SW development and testing requirements resulted in additional resources required to complete tasks. Ongoing H2C2 source selection efforts resulted contract award for Sample H2C2 equipment and DT Hardware moving from FY18 to FY19.

Global Command and Control System Tactical Combat Operations (GCCS TCO)- The GCCS TCO program is the principal tool within the MAGTF for situational awareness through distribution of the Common Tactical Picture (CTP).  It supports tactical operations providing information via high speed computer systems in a timely manner and includes the Tactical COP Workstation/Servers.  RDT&E funding allows for developmental software development as the program of record changes from a client/server relationship to a cloud based enterprise solution.

The overall increase of $10.067M is principally due to TSOA compliance efforts for MAGTF C2, initial software development support services for GCSS TOS, and the development and certification of software for H2C2.  

Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS) - AFATDS FoS consists of three programs, AFATDS, Back Up Computer System (BUCS) and Mobile Tactical Shelter (MTS).  The AFATDS automates the fire planning, tactical fire direction, and fire support coordination required to support maneuver from the sea and subsequent operations ashore.  AFATDS integrates all supporting arms assets within the MAGTF such as mortars, cannon artillery, rockets and missiles, close air support, and naval surface fire support systems. BUCS is a hand-held computer system designed to provide a backup to the AFATDS in computing ballistic firing solutions, as well as provide survey and Meteorological functions in support of artillery.  Additionally BUCS is the primary ballistic firing solution system during Ship To Objective Maneuver (STOM) and for the Expeditionary Fire Support System (EFSS).  The MTS is a Lightweight Multi-purpose Shelter mounted on a High Mobility Multipurpose Wheeled Vehicle (HMMWV) which protects both the AFATDS and operators from the environment.  MTS enables rapid emplacement and displacement of fire support elements and provides networked communications on the move. Realignment of effort to new Project (C3773) in FY 19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.

Target Hand-Off System (THS) - The THS addressed a Marine Corps operational requirement for a lightweight, handheld, and accurate target acquisition engagement coordination system.  THS provides MAGTF Commanders with the only man-portable target location capability that allows Air Officers and Fire Support Coordinators to prosecute identified targets.  The THS' advance interoperability capability provides the MAGTF Commander with the only portable target acquisition system able to interoperate with all target prosecution platforms available in the battlefield.  The THS is designed for the Forward Air Controllers (FACs), Forward Observers (FOs), Fire Support Teams (FSTs), Firepower Control Teams (FCTs), Tactical Air Control Parties (TACPs) and Reconnaissance Teams to quickly acquire targets in day, night and near-all-weather visibility conditions, in order to conduct precise, rapid indirect surface fire support, Naval Surface Fire Support (NSFS) and Close Air Support (CAS). FY19 increase is due to a realignment from PROJECT C2270 to PROJECT C3773.  Realignment of effort to new Project in FY 19 and beyond reflects USMC Program Management Office (PMO)reorganization to improve support of USMC OPFOR.		279.659		30.122		19.553		29.620				29.620		20.704		21.011		23.206		27.460

		228		A/PP		0206313M		2270		AFATDS: Management Services		07						0.650		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2270		AFATDS: Software Development and Integration		07						3.603		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2270		AFATDS: Test and Evaluation		07						0.305		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2270		EFEC:  Test and Evaluation		07						0.000		0.400		0.550		0.000		0.550								

		228		A/PP		0206313M		2270		GCCS TCO: Product Development		07						0.000		0.000		2.000		0.000		2.000								

		228		A/PP		0206313M		2270		H2C2:  Integration Engineering Support		07						0.988		0.142		4.286		0.000		4.286								

		228		A/PP		0206313M		2270		H2C2: Test and Evaluation		07						9.622		4.238		3.285		0.000		3.285								

		228		A/PP		0206313M		2270		IDS-MC: Support		07						0.847		0.976		0.987		0.000		0.987								

		228		A/PP		0206313M		2270		JBC-P: Software and Product Development/Integration		07						0.493		0.000		0.588		0.000		0.588								

		228		A/PP		0206313M		2270		JBC-P: Test and Evaluation		07						0.523		0.035		0.291		0.000		0.291								

		228		A/PP		0206313M		2270		MAGTF C2: Management Services		07						1.301		1.296		1.296		0.000		1.296								

		228		A/PP		0206313M		2270		MAGTF C2: Product Development		07						7.133		10.022		12.869		0.000		12.869								

		228		A/PP		0206313M		2270		MAGTF C2: Support Costs		07						1.369		1.387		1.387		0.000		1.387								

		228		A/PP		0206313M		2270		MAGTF C2: Test and Evaluation		07						1.659		1.057		2.081		0.000		2.081								

		228		A/PP		0206313M		2270		THS: Product Development		07						1.629		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2273		Air Ops Cmd & Control (C2) Sys		07		Combat Operations Center (COC) - The COC provides commanders with a rapidly deployable, common, modular, and scalable operational agency that facilitates command and control across the full spectrum of MAGTF operations.  The AN/TSQ-239A Family of Systems (FoS), is designed to provide centralized C2 Operational Facilities (OPFAC) to collect, process, and disseminate tactical data for the commander and staff of a Marine Expeditionary Force (MEF), Division, Wing, Marine Logistics Group, Regiment, Marine Air Group, Battalion, and Squadron.  The COC provides the commander with a Common Operational Picture (COP) and tactical data and communications assets needed to plan and conduct operations in an expeditionary combat environment.  The system enables analytical and intuitive decision-making with a modular and scalable equipment set consisting of a common module OPFAC, C2 system, visual displays, and SW.  Existing Tactical Data System software, previously resident on numerous platforms throughout the Marine Air Ground Task Force (MAGTF), have been re-hosted on the COC system to provide commanders with integrated data access and communications  COC transitions from Project C2273 to Project C2275 in FY19.

Composite Tracking Network (CTN) - Provides a ground based sensor netting solution that significantly improves situational awareness by correlating sensor measurement data (target position, speed, heading, Identification Friend and Foe (IFF), etc.) from local and remote radars in the Cooperative Engagement Capability (CEC) network. This data is then provided to the warfighter in the form of composite, real-time, air surveillance tracks to the Marine Air Command and Control node and is integral in providing an accurate representation of the airspace to reduce ground to air and air to air fratricide, facilitate more effective integration of air and surface fires, extend the air defensive capability of the Naval force in the littorals and enable integrated fire control (IFC) for the Marine Corps. 

Remote Video Viewing Terminal (RVVT) - Consists of Commercial Off-The-Shelf (COTS) Video Down-Link (VDL) products such as the VideoScout Mobile Configuration 2 (VS-MC/2), VideoScout Mobile Configuration 3 (VS-MC/3), Man Portable Video Down-Link (MPVDL) that allow for the viewing and exploitation of Full Motion Video (FMV) from Intelligence, Surveillance and Reconnaissance (ISR) assets.  VDL systems are mission critical for coordination of direct and indirect fires and the prevention of fratricide.  These systems provide the warfighter with video and metadata from all USMC manned and unmanned aircraft to include but not limited to Raven B, Puma, Micro-UAS, Shadow, Predator, Fire Scout, and Litening Pod on P-3, AV8-B, and F/A-18.  Data is displayed to Forward Observers (FO), Joint Fires Observers (JFO), Joint Terminal Attack Coordinators (JTAC), and Forward Air Controller (FAC).

Theater Battle Management Core System (TBMCS) - Joint mandated Air War planning tool for the generation, dissemination and execution of the Air Tasking Order (ATO).  TBMCS is an Air Force led program, which provides the automated tools necessary to manage tactical air operations, execute area air defense and airspace management in the tactical area of operation, and coordinate operations with components of other military services.  TBMCS is located at the Tactical Air Command Center (TACC), with remotes located throughout the area of operation. It is scalable, allowing for joint, coalition and service specific operations. It is an evolutionary acquisition program. USMC has initiated funding in support of Air Force led Command and Control Air Operation System - Command and Control Information Services (C2AOS-C2IS) requirements. USMC is funding participation in the Air Force's test events to ensure USMC requirements are being implemented as Command and Control Air Operation System - Command and Control Information Services (C2AOS-C2IS) will be the replacement for Air Force TBMCS. C2AOS-C2IS - is an ACAT III, post Milestone B, Air Force led program. C2AOS-C2IS will bring increased capability to the Operating Forces with a modern services based infrastructure and modern applications. C2AOS-C2IS provides additional tools to conduct: Situational Awareness and Assessment; Airspace De-confliction; Execution Management and Re-planning; Close Air Support; Targeting/Weaponeering; and Time Critical Targeting. Software development and sustainment keeps Marine Aviation relevant and operational in a joint theater. USMC risk reduction efforts include conducting Critical Analysis/Map Abstraction Layer implementation and assessment and Risk Reduction Testing.

The decrease in funding of $3.07M from FY19 to FY20 is primarily due to a decrease of $2.212M in TBMCS because of a reduction in software development support from Lockheed Martin.		437.381		11.130		8.467		5.397				5.397		6.685		7.660		5.913		6.000

		228		A/PP		0206313M		2273		C2AOS-C2IS Management Services		07						0.335		0.396		0.256		0.000		0.256								

		228		A/PP		0206313M		2273		C2AOS-C2IS Product Development		07						0.445		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2273		C2AOS-C2IS Support		07						0.240		0.314		0.323		0.000		0.323								

		228		A/PP		0206313M		2273		C2AOS-C2IS Test and Evaluation		07						1.355		1.529		1.548		0.000		1.548								

		228		A/PP		0206313M		2273		COC:  Management Services		07						1.187		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2273		COC: Continued Capability Solution		07						1.223		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2273		Composite Tracking Network (CTN): Developmental Testing and Cyber Security		07						1.883		0.733		0.719		0.000		0.719								

		228		A/PP		0206313M		2273		Composite Tracking Network (CTN): Engineering Development		07						0.988		1.215		0.742		0.000		0.742								

		228		A/PP		0206313M		2273		Composite Tracking Network (CTN): Support and Management Services		07						0.897		0.224		0.214		0.000		0.214								

		228		A/PP		0206313M		2273		RVVT: Preparation		07						1.112		1.125		0.876		0.000		0.876								

		228		A/PP		0206313M		2273		TBMCS-Engineering Support & Software Development Support		07						1.465		2.931		0.719		0.000		0.719								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2274		Command & Control Warfare Sys		07		COUNTER RADIO-CONTROLLED IMPROVISED EXPLOSIVE DEVICE (RCIED) ELECTRONIC WARFARE (USMC CREW) SYSTEMS are vehicle mounted and dismounted modular programmable multi-band radio frequency jammers designed to deny enemy use of selected portions of the radio frequency spectrum in the vicinity of the jammer to counter the RCIED threat. The mounted and dismounted systems provide Marines in vehicle convoys and on foot with the necessary protection from the continued and evolving threat of deadly RCIEDs. Legacy CREW systems are currently deployed to meet threats in the multiple theaters of operation and fielded to selected Marine Expeditionary Units (MEU)/Marine Expeditionary Forces (MEF) in support of worldwide deployment. To continue to support the various worldwide missions, each CREW unit receives customized programming (loadsets) to counter that area's RCIED threats. The testing, programming development, and product improvement research are funded with the CREW's RDTE,N funding and prioritized to meet the growing demand for all deployed Marine units. CREW received an Urgent Statement of Need (USON) 30 January 2018 directing the development of Multi-Function Electronic Warfare (MFEW) systems. MFEW will combine the capabilities to conduct the existing Counter Radio-Controlled Improvised Explosive Device Electronic Warfare (CREW) mission, with electronic warfare (EW), electronic attack (EA) to Counter-Unmanned Aircraft System (CUAS), Networking, Direction Finding, and future forward looking capabilities as they are developed. Legacy Crew Capabilities and the MFEW development will be components of the Marine Electronic Warfare Ground Family of Systems (MEGFoS). 

MEGFoS will provide interconnected electronic warfare systems for use at fixed sites, on tactical vehicles, and dismounted that will operate across a range of frequencies in order to provide the Marine Corps that ability to maneuver efficiently inside the electromagnetic spectrum. MEGFOS provides the ability to protect friendly use of spectrum, sense all spectrum usage in an area of responsibility, and to target adversaries inside spectrum with the intent to deny, delay or degrade an adversary's decision making cycle.		45.162		8.087		11.992		10.454				10.454		11.698		12.360		27.399		22.547

		228		A/PP		0206313M		2274		*USMC CREW - Management Services		07						1.844		1.982		2.041		0.000		2.041								

		228		A/PP		0206313M		2274		*USMC CREW - Product Development		07						3.896		8.550		3.151		0.000		3.151								

		228		A/PP		0206313M		2274		*USMC CREW - Support		07						0.155		0.159		0.164		0.000		0.164								

		228		A/PP		0206313M		2274		*USMC CREW - Test and Evaluation		07						2.192		1.301		1.019		0.000		1.019								

		228		A/PP		0206313M		2274		MEGFoS-Product Development		07						0.000		0.000		4.079		0.000		4.079								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2275		Marine Corps Tactical Radio Systems		07		Tactical Communications Modernization (TCM):  TCM supports the research, testing, and evaluation of non-developmental tactical voice and data radio systems for mounted and dismounted operations within all echelons of the Marine Air-Ground Task Force.  The testing will ensure the communication systems are joint networking capable and support National Security Agency (NSA) Communications Security (COMSEC) Modernization requirements.  The funding provides contracted engineering support, facility test support, and test reporting for multiple systems.  These include the Mobile User Objective System (MUOS), High Frequency Radio II (HFR II), and Multi-Channel Radio Family of System (MCR FoS) (Multi-Channel Man Pack (MCMP) and Multi-Channel Handheld (MCHH)) radios, terminals, antennas, current systems requiring updates or obsolescence issues, and Joint Enterprise Network Manager (JENM).  

Networking on the Move (NOTM):  NOTM provides a robust command and control (C2) capability by integrating tactical data systems with on the move satellite communications (SATCOM) for a beyond line-of-sight ability that allows battlefield commanders to have uninterrupted two-way access to digital data, anywhere on the battlefield.  NOTM provides Marine Air-Ground Task Force (MAGTF) commanders and staffs with full Common Operational Picture (COP) access, virtually unlimited situational awareness and a powerful ability to issue digital orders (fires, maneuver, planning) to GCE, ACE, and LCE units at all echelons while on-the-move or at-the-halt.  NOTM also provides Marine units the capability to link with and extend Defense Information System Network (DISN) services; SIPRNet, NIPRNet, and Defense Switched Networks (DSN).  Integrated full motion video (receipt and retransmission), tactical voice communications plus three options for secure wireless local area network (LAN) connectivity between staff members makes this amphibious capability a crucial asset to all elements of the MAGTF. The USMC currently has three variants depending on the transportation being used; the NOTM Ground Combat Vehicle (GCV), the NOTM Utility Task Vehicle, and the NOTM Airborne (NOTM-A).
  
Very Small Aperture Terminal (VSAT):  The VSAT Family of Systems (FoS) provides wideband beyond-line-of-sight (BLOS), low-cost satellite communications to Marine Air-Ground Task Force (MAGTF) commanders at the Major Subordinate Commands to the Battalion levels.  The VSAT FoS provides the RF communications link in support of the transfer of voice, video, and data services.

Secure Mobile Anti-Jam Reliable Tactical-Terminal (SMART-T): SMART-T is an Army led, ACAT II program. The Marine Corps SMART-T has fielded the full Authorized Acquisition Objective (AAO) of 42 terminals and 35 AN/PSQ-17 Network Planning tools and completed the Advanced Extremely High Frequency (AEHF) upgrades.  The SMART-T is the only USMC asset that provides a SATCOM AEHF capability.  Funding supports test and information efforts associated with component refresh.  

Terrestrial Wideband Transmission Systems (TWTS): TWTS is a capabilities portfolio that provides the Marine Air Ground Task Force (MAGTF) with a continued capability of secure terrestrial digital data transmission. The portfolio includes, the Army/Navy Transportable Radio Communications-170A (AN/TRC-170A) Beyond Line of Sight (BLOS) systems and their replacement Next Generation Troposcatter (NGT).  The AN/MRC-142 and the Wireless Point to Point Link (WPPL) Line of Sight (LOS) systems and their replacement called the LOS Replacement (LOS-R), Tactical Elevated Antenna Mast (TEAMS), and Free-Space Optics (FSO) system.  The NGT capability will provide a high bandwidth communications data link to support remote locations where satellite communication is not available.  The LOS-R capability will provide a digital wideband full duplex link between operating units ashore and units aboard amphibious ships via the Navy's Automated Data Network System (ADNS) to meet ship-to-shore and shore-to-shore communication requirements. FSO is designed to provide additional LOS transmission diversity with an optical line-of-sight transmission path with a Low Probability of Detection/Low Probability of Intercept (LPD/LPI).

Combat Operations Center (COC):  COC provides commanders with a rapidly deployable, common, modular, and scalable operational agency that facilitates command and control across the full spectrum of MAGTF operations.  The AN/TSQ-239A Family of Systems (FoS), is designed to provide centralized C2 Operational Facilities (OPFAC) to collect, process, and disseminate tactical data for the commander and staff of a Marine Expeditionary Force (MEF), Division, Wing, Marine Logistics Group, Regiment, Marine Air Group, Battalion, and Squadron.  The COC provides the commander with a Common Operational Picture (COP) and tactical data and communications assets needed to plan and conduct operations in an expeditionary combat environment.  The system enables analytical and intuitive decision-making with a modular and scalable equipment set consisting of a common module OPFAC, C2 system, visual displays, and SW.  Existing Tactical Data System software, previously resident on numerous platforms throughout the Marine Air Ground Task Force (MAGTF), have been re-hosted on the COC system to provide commanders with integrated data access and communications.  COC transitioned from Project C2273 to Project C2275 beginning FY19.

The overall decrease of $9.94M is principally due the transition of NOTM from initial design, development, and prototyping to its refresh cycle.		60.097		20.994		23.288		13.348				13.348		15.176		14.604		17.551		17.892

		228		A/PP		0206313M		2275		COC: Management Services		07						0.000		2.538		1.000		0.000		1.000								

		228		A/PP		0206313M		2275		COC: Product Development		07						0.000		2.525		3.272		0.000		3.272								

		228		A/PP		0206313M		2275		NOTM:  Product Development		07						6.433		5.869		0.902		0.000		0.902								

		228		A/PP		0206313M		2275		NOTM: Management Services		07						0.000		0.200		0.000		0.000		0.000								

		228		A/PP		0206313M		2275		NOTM: Test and Evaluation Support		07						2.779		0.687		0.159		0.000		0.159								

		228		A/PP		0206313M		2275		SMART-T:  Management Services		07						0.180		0.099		0.000		0.000		0.000								

		228		A/PP		0206313M		2275		SMART-T: Engineering  and Program Support		07						0.000		0.083		0.000		0.000		0.000								

		228		A/PP		0206313M		2275		TCM:  Engineering and Program Support		07						0.266		0.335		0.342		0.000		0.342								

		228		A/PP		0206313M		2275		TCM: Management Services		07						0.706		0.386		0.386		0.000		0.386								

		228		A/PP		0206313M		2275		TCM: Product Development		07						1.482		1.118		1.256		0.000		1.256								

		228		A/PP		0206313M		2275		TCM: Test and Evaluation Support		07						2.703		3.082		2.966		0.000		2.966								

		228		A/PP		0206313M		2275		TWTS:  Test and Evalution Support		07						0.891		0.622		0.686		0.000		0.686								

		228		A/PP		0206313M		2275		TWTS: Engineering and Program Support		07						2.064		1.953		0.200		0.000		0.200								

		228		A/PP		0206313M		2275		TWTS: Management Services		07						0.525		0.325		0.105		0.000		0.105								

		228		A/PP		0206313M		2275		TWTS: Product Development		07						1.199		0.078		0.000		0.000		0.000								

		228		A/PP		0206313M		2275		VSAT:  Management Services		07						0.946		0.079		0.055		0.000		0.055								

		228		A/PP		0206313M		2275		VSAT:  Product Development		07						0.402		0.613		0.468		0.000		0.468								

		228		A/PP		0206313M		2275		VSAT:  Test and Evaluation		07						0.152		2.495		1.350		0.000		1.350								

		228		A/PP		0206313M		2275		VSAT: Engineering and Program Support		07						0.266		0.201		0.201		0.000		0.201								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2276		Comms Switching and Control Sys		07		(U) Network Planning & Management (NPM) is a portfolio of communications planning and Network Management applications for use throughout the Marine Air-Ground Task Force (MAGTF).  NPM consists of items such as the Systems Planning Engineering and Evaluation Device (SPEED).  NPM provides the Marine Forces (MARFOR) component planners with the ability to conduct high-level planning; detailed planning and engineering; monitoring; control and reconfiguration; and spectrum planning and management in support of Combatant Commander (COCOM) and Commander, Joint Task Force (CJTF) operations.   SPEED provides High Frequency (HF) predictions, Line of Site (LOS) propagation, Radio Coverage Analysis (RCA), Satellite Planning, Command and Control Personal Computer (C2PC) track interface, interference and de-confliction analysis, spectrum management, Radio Guard Charts, Comm-On-The-Move (COTM), and T/E (training & education) and force structure management.  Program transitioned to sustainment in FY19.  

(U) Tactical Voice Switching System (TVSS):  The TVSS is a modular Integrated Services Digital Network (ISDN) circuit switch capable system that combines voice and Voice Over Internet Protocol telecommunications, multiplexing, transmission encryption, and group modem capabilities in one system for command, control, administrative, and logistic voice communications.  Facilitates secure and non-secure voice, circuit switching functions, and network routing and management functions with current fielded tactical systems of the military services.  Interoperates with joint, coalition, and host nation networks, and operates in unclassified and classified environments. Beginning in FY19 TVSS is transitioning to an all software solution with no Hardware requirements.  
	
(U) Combat Data Network (CDN), formerly Data Distribution System - Modular (DDS-M):  The CDN provides the commander a modular, integrated, and interoperable Internet Protocol (IP)- based LAN and WAN data networking capability that forms the data communications backbone and data communications support to organizations within a MAGTF.  The CDN provides extension of the Defense Information System Network (DISN), Secret Internet Protocol Router Network (SIPRNet), Sensitive But Unclassified (SBU), Non-secure Internet Protocol Router Network (NIPRNet) as well as a Coalition networking capability and access to strategic, supporting establishments, joint and other service component tactical data networks for Marine Corps Tactical Data Systems (TDSs) and other CDN.  The CDN provides Marine Corps maneuver elements with a modular and scalable IP data transport capability that will replace, supplement and be used with existing legacy data systems through the integration of computers, routers, data switches and cabling, radio net interface units, modems, link encryption devices, and patch panels.  Uninterrupted Power Supplies (UPS) provide for emergency power and continuity of operations.  The CDN can operate from the SBU up to the Top Secret/Sensitive Compartmented Information (TS/SCI) level and contains integral In-line Network Encryption (INE) device supporting IP Security (IPSec) and Virtual Private Networking (VPN).		44.494		2.068		1.675		1.778				1.778		1.815		1.653		1.686		1.719

		228		A/PP		0206313M		2276		CDN:  Management Services		07						0.352		0.625		0.683		0.000		0.683								

		228		A/PP		0206313M		2276		CDN:  Product Development		07						0.530		0.550		0.580		0.000		0.580								

		228		A/PP		0206313M		2276		CDN: Test and Evaluation		07						0.400		0.432		0.450		0.000		0.450								

		228		A/PP		0206313M		2276		NPM: Product Development		07						0.785		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2276		TVSS: Management Services		07						0.001		0.068		0.065		0.000		0.065								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2277		System Engineering and Integration		07		This project provides funds for engineering, test, and evaluation activity, which ensures that the systems being developed within the Program Element (PE) employ consistent standards for interoperability and to the maximum extent feasible use of hardware and software which is uniform and standard across programs.  

Expeditionary Energy Office (E2O):  Energy is a top priority for the USMC and one of the six pillars of Modernization for the Corps identified by the Commandant. In 2009, the Commandant established the USMC Expeditionary Energy Office (E2O), with the mission to analyze, develop, and direct the Marine Corps' energy strategy in order to optimize expeditionary capabilities across all warfighting functions.  E2O's role is to advise the Marine Requirements Oversight Council (MROC) on all energy and resource related requirements, acquisitions, and programmatic decisions. This office and funding directly support execution of the USMC Expeditionary Energy Strategy and Implementation Plan (Mar 2011), and priorities identified in the USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment (Sep 2011), as well as Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan. The Marine Corps program aligns with the Commandant's Planning Guidance 2010, the National Defense Authorization Act 2009, DoD directives and SECNAV goals. This funding will support the achievement of the Strategy, and the activities of the USMC Expeditionary Energy Concepts process, managed by the E2O. 

Joint Interoperability of Tactical Command and Control Systems (JINTACCS) is a Joint Chiefs-of-Staff (JCS)/DoD-mandated program for joint development, implementation, and testing of tactical data links and US Message Text Format (MTF) under the direction of the Defense Information Systems Agency (DISA) and Office of the Secretary of Defense/ Networks and Information Integration (OASD/NII) per the Commander Joint Chiefs of Staff (CJCSI) Instructions 6610.01C and CJCS16241.04 respectively.  This effort also covers interoperability and testing of tactical message standards such as MILSTD 6017 Variable Message Format used between the US Army and USMC; and Coalition message formats the Joint Command, Control, Consultation Information Exchange Data Model (JC3IEDM). Responsible for the development of Net Centric standards (XML, Web Services) to meet requirements of  USMC/DoD/Coalition Net Centric Data Strategies. Efforts in this area include NATO Coalition interoperability initiatives, Army/Marine Corps Board support, and interoperability testing and certification to include cross domain. 

Systems Engineering, Integration and Coordination (SEIC) is MCSC Chief Engineer's systems engineering and integration program.  SEIC provides the decision support tools and engineering analysis resources needed to assess, identify and resolve Marine Air Ground Task Force (MAGTF)inter-systems' SoS issues and challenges.  SEIC supports DC CD&I, DC PP&O, DC A, DC I&L, DC M&RA, HQMC C4, and HQMC INT in the analysis, evaluation, and assessment of MAGTF Systems and SoS requirements.  SEIC centralized management of C4ISR programs allows the implementation of systems engineering certification process in support of milestone decision approval; a requirements and functional analysis process enabling system of systems engineering and an overarching C4ISR systems architecture, and a product realization process to support budget decisions.  SEIC engineering conducts functional analyses for emergent system of systems challenges and ensures seamless integration and maximum interoperability of materiel across USMC, Naval, Joint, and DoD programs consistent with the Commandant's Vision and Strategy 2025.  

The overall increase of $0.808M is primarily due to a $0.341M increase in field experimentation with Marine Corps Warfighting Lab for the E20 and a $0.435M increase to support pre-embarkation integration testing and reference and automation tools for deploying MEUs to support execution at the directed levels of efficiency.

Marine Civil Information Management System (MARCIMS) is a system of systems comprised of people, process and technology that operates in the full Joint, Interagency, Intergovernmental, and Multinational (JIIM) environment. It is a force multiplier for the commander that allows him to leverage the process of Planning, Collection, Consolidation, Analysis, Production, and sharing of civil information in order to support the visualization and understanding of the civil environment to the military commander's decision making process. This program transitions from C2277 to C3772 in FY19. 

Public Affairs System (PAS) provides the Marine Air Ground Task Force (MAGTF) and the broader Marine Corps the capability to research, understand and affect the information environment. PA Marines and Systems enable commanders at all levels and across the range of military operations to engage domestic and foreign publics whose trust, confidence, and understanding are mission critical. The Public Affairs Systems (PAS) AAP identifies and fields materiel solutions required to research and plan communication initiatives, acquire still and video visual information, produce and disseminate communication products, and assess the effects of communication initiatives within the information environment. The program maintains an evolutionary approach to acquisitions, and leverages commercial industry-standard non-developmental items to provide the best value to the Marine Corps, while keeping PA Marines appropriately equipped to understand and affect the information environment.  This effort supports research and evaluate solutions to modernize the Public Affairs Still Acquisition System into a single handheld device with the capability to acquire, edit and transmit still and video imagery and engage publics via traditional and social media. This program transitions from C2277 to C3772 in FY19. 

The Military Information Support Operations (MISO)Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  The MISO was established in response to multiple Marine Requirements Oversight Council Memorandums, and the approval of a MISO Organizational and Operational (O&O) Concept, 16 June 2015. MISO capabilities are critical to the success of the MAGTF mission, enabling commanders to shape the information environment, counter enemy propaganda, misinformation, disinformation, and adversarial narratives.  The Signature Management (SIGMAN) capability will support MAGTF Operations with a baseline capability to include Own-force signature monitoring and assessment, Electromagnetic signature masking and projection, and physical decoys.  This program transitions from C2277 to C3772 in FY19.		48.106		6.732		4.263		5.071				5.071		5.530		5.429		5.133		5.235

		228		A/PP		0206313M		2277		Expeditionary Energy Office (E2O)		07						2.177		2.160		2.501		0.000		2.501								

		228		A/PP		0206313M		2277		JINTACCS: JCS and DoD CIO Data Links Testing		07						0.555		0.547		0.579		0.000		0.579								

		228		A/PP		0206313M		2277		MARCIMS: Marine Civil Information Management System Support		07						0.409		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2277		Military Information Support Operations (MISO):  Product Development		07						1.543		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2277		Public Affairs System (PAS):  Product Development		07						0.090		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2277		SEIC:  Engineering and Technical Support		07						1.958		1.556		1.991		0.000		1.991								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2278		Air Defense Weapons System		07		GBAD Future Weapons System (GBAD-FWS): Recognizing that organic GBAD capability was being over matched by Unmanned Aerial Systems (UAS) proliferation four GBAD capability gaps were identified. In response to these defense gaps, the concept of an evolutionary GBAD FWS was developed. The GBAD FWS capability is being developed in three increments. Increment 1 modernizes the existing GBAD legacy systems (AMANPADS) by mounting a mix of legacy and technologically mature capabilities (from UUNS achievements) onto Joint Light Tactical Vehicles (JLTV), mitigating the risk of attacks from UAS and FW/RW aircraft, while maintaining pace with maneuver forces. Increment 2 focuses on extended range enhancement to the Increment 1 system as well as kinetic and non kinetic capabilities. Increment 3 will be a new system designed to defend fixed/semi-fixed assets against Cruise Missiles (CM) and Rockets, Artillery and Mortar (RAM) threats. GBAD FWS Increment 1 is called Marine Air Defense Integrated System (MADIS Inc 1) which has been designated an ACAT II program. MADIS Inc 1 entered development mid-FY18 leveraging the UUNS efforts and culminate in a Milestone C 1QFY20. An IOC of 4QFY21 and FOC of 4QFY25 have been established via the Capability Development Document (CDD). Inc 3 will provide medium range intercept (MRI) capability. A demonstration is slated for 4QFY19, in an effort to deliver this mission critical capability more rapidly and address emerging threats from Peer, Near Peer Competitors. Inc 3 will be compatible and integrated with CAC2S and Ground/Air Task Oriented Radar (G/ATOR) and able to operate on Marine Corps and Joint Integrated Air Defense System networks.

Ground Based Air Defense-Stinger Sustainment (GBAD-SS) - Since 2008, the GBAD mission of Low Altitude Aerial Defense (LAAD) has been accomplished with the Advanced Man Portable Air Defense System (A-MANPADS). GBAD-SS transforms Air Defense equipment through technology insertion and equipment repackaging to address capability gaps as the result of equipment obsolescence and the emergent and evolving threats to the Marine Air Ground Task Force (MAGTF). GBAD-SS consists of the following efforts: 1) systems engineering support for Stinger Mounted Optic and Mode 5/S Identification Friend or Foe (IFF); 2) design, test, and integration of new systems to replace aging and obsolescent components until replaced by MADIS Inc 1, and to retain interfaces with, and be capable of receiving, a Common Aviation Command and Control System (CAC2S) broad casted link.
 
Overall, the Ground Based Air Defense Weapons System $25.200M decrease from FY19 to FY20, in combined baseline and OCO funding, reflects both GBAD FWS Increment 1, known as Marine Integrated Air Defense System (MADIS Inc 1) migration to production and deployment phase and the continued pursuit of advanced technology solutions to support critical emergent CENTCOM warfighting requirements identified in JUONS #CC-0558. FY20 funding will support the Early Operational Verification and New Equipment Training development to support MADIS Inc 1 as well as continued integration of a Medium Range Intercept (MRI) capability.  MADIS Inc 1 has been designated an ACAT-II program with Milestone C planned for 1QFY20, IOC in 4QFY21 and FOC in 4QFY25.		91.427		28.794		89.735		49.535		15.000		64.535		36.523		12.351		26.052		26.570

		228		A/PP		0206313M		2278		GBAD FWS/COUNTER UAS Product Development		07						22.324		59.898		13.639		11.782		25.421								

		228		A/PP		0206313M		2278		GBAD FWS/COUNTER UAS:  Program Management Support		07						1.202		0.804		0.819		0.000		0.819								

		228		A/PP		0206313M		2278		GBAD FWS/COUNTER UAS:  Test and Evaluation		07						0.000		8.721		13.033		3.218		16.251								

		228		A/PP		0206313M		2278		GBAD FWS/COUNTER UAS: Support Costs		07						1.985		18.407		22.018		0.000		22.018								

		228		A/PP		0206313M		2278		GBAD STINGER SUSTAINMENT: Product Development		07						1.420		1.840		0.026		0.000		0.026								

		228		A/PP		0206313M		2278		GBAD STINGER SUSTAINMENT: Program Management Support		07						0.664		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		2278		GBAD STINGER SUSTAINMENT: Support Costs		07						0.462		0.065		0.000		0.000		0.000								

		228		A/PP		0206313M		2278		GBAD STINGER SUSTAINMENT: Test and Evaluation		07						0.737		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		2510		MAGTF CSSE & SE		07		(U) The Marine Air Ground Task Force (MAGTF) Combat Service Support Element & Supporting Establishment (CSSE & SE) consists of mutually supporting Logistics Information Technology (IT) programs that support force deployment, planning, and execution; sustainment and distribution; and contributes to the Combatant Commander's Common Operating Picture to support rapid accurate decision making.  

JOINT FORCE REQUIREMENTS GENERATOR II (JFRG II) is an Automated Information System (AIS) that provides the Marine Corps' the capability to plan and execute strategic force deployments in support of Joint contingency and crisis action operations and plans. It serves as the single link between Service operational force requirements and validated/sourced unit personnel and cargo data. JFRG II permits multi-level planning with entry of equipment and personnel data, transportation/movement data, and the phasing of the total force throughout the entire movement timeline. JFRG II interfaces with the Joint Operation Planning and Execution System (JOPES) to register update and validate Time Phased Force and Deployment Data (TPFDD) within the Department of Defense chain of command. Validated deployment information is then used by U.S. Transportation Command for the scheduling of strategic transportation assets. JFRG II interfaces with the Sea Service Deployment Module (SSDM) for unit cargo information and the War Reserve System (WRS) in order to register sustainment requirements. JFRG II can generate standard, executive, and ad hoc reports and perform database queries to support information requirements. JFRG II operates and functions in a classified environment.

BASE TELECOMMUNICATIONS INFRASTRUCTURE (BTI) provides all Marine Corps installations with the base area network
communications infrastructure that connects the end-user to the DISA network.  BTI modernizes, sustains, upgrades and enhances the telecommunications systems infrastructure for all Marine Corps Installations in order to meet the demands required to support the 5th Element of the Marine Air Ground Task Force (MAGTF).  BTI is designed to maintain current industry standards as they relate to technological capabilities for all voice, video and data services and are transported via each installation's infrastructure.  These data services include, support for but are not limited to: Enhanced 911 (E911), Video-Teleconferencing, Integrated Services Digital Network, Marine Corps Enterprise Network, Energy Monitoring Control Systems, Intrusion Detection Systems, Access Control Systems, Fire Alarm Control Networks and Fleet Training Systems.  This includes supporting systems such as optical networks, telecommunications management systems, primary power, voice mail, teleconferencing, and outside plant infrastructure.  The ongoing focus is technology refresh and standardization on DISA Unified Capabilities (UC) (voice, video, collaboration, and data) through modernization of installation infrastructure in order to maintain connection to the DISA network.

MAGTF LOGISTICS SUPPORT SYSTEMS (MLS2):  Composed of several main components including the Electronic Maintenance Support System (EMSS). EMSS is a rugged organizational-level (O-level), light-weight, one-man portable maintenance device capable of supporting multiple platforms and systems across maintenance communities.  It provides a Commercial Off-The-Shelf (COTS) hardware device equipped with Built-In-Test/Built-In-Test Equipment (BIT/BITE) interfaces, and Software Defined Test Instrument (SDTI) General Purpose Electronic Test Equipment (GPETE) capabilities. These hardware capabilities will enable commercial or custom DoD and USMC software capabilities including Interactive Electronic Technical Manuals (IETMs), Computer Based Training (CBT), and other maintenance applications to be hosted on EMSS.  EMSS also has the capability to connect to the Marine Corps Enterprise Network (MCEN) and access sites like Global Combat Support System - Marine Corps (GCSS-MC) in order to facilitate maintenance and supply transactions, thereby improving readiness.  With these capabilities, maintainers will make more informed decisions and sustain force readiness over time.

The FY19 to FY20 increase of $0.507M is principally due to JFRG II updating from Ozone Widget Framework to Ozone Widget Framework Version 8.		300.033		1.123		1.307		1.814				1.814		0.962		0.972		0.991		1.010

		228		A/PP		0206313M		2510		BASE TELECOM (BTI)		07						0.000		0.458		0.000		0.000		0.000								

		228		A/PP		0206313M		2510		JOINT FORCES REQUIREMENT GENERATION II (JFRG II)		07						0.198		0.197		1.161		0.000		1.161								

		228		A/PP		0206313M		2510		MAGTF LOGISTICS SUPPORT SYSTEMS (MLS2)		07						0.925		0.652		0.653		0.000		0.653								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		3099		Radar System		07		Long Range Radar (AN/TPS-59) - The AN/TPS-59A(V)3 is a transportable, three dimensional, tactical radar system that provides the Marine Air Ground Task Force (MAGTF) with long-range surveillance. It is the MAGTF's only ground based long range sensor that provides the capability to detect and report Air Breathing Targets (ABT) and track Theater Ballistic Missiles (TBM). The AN/TPS-59A(V)3 Radar System is connected to the Common Aviation Command and Control Systems (CAC2S). It provides the air defense controllers data and may be used autonomously to conduct Ground Control Intercept, tactical en-route Air Traffic Control (ATC), or TBM alert operations via the Joint Integrated Air Missile Defense (IAMD) encrypted Link-16. The USMC extended the AN/TPS-59 service life through 2035; therefore, in order to maintain its operational relevance on the battlefield, a number of modernization efforts were initiated in FY17. The Digital Receiver and Exciter (DREX) upgrade will convert the analog receivers and exciters to digital to address Diminishing Manufacturing Sources and Material Shortages (DMSMS) issues, enable spectral agility, reduce noise, reduce false alarms, and enhance Electronic Counter-Countermeasures (ECCM) capability. This effort will include an essential simulation and test environment capability. Post Deployment Software Support (PDSS) funds the DREX software integration merge into the tactical system baseline. 

Family of Target Acquisition Systems (FTAS) - The FTAS provides the MAGTF the capability to locate, identify, and attack enemy indirect fire weapons systems and observe and direct friendly artillery fire. The FTAS consists of the AN/TPQ-46 Firefinder Radar, the AN/TPQ-49 Lightweight Counter Mortar Radar, and the AN/TSQ-267 Target Processing Set.  The FTAS is critical in the execution of counterfire and the integration of target acquisition information enabling attack by MAGTF assets.  The FTAS also provides artillery firing units the ability to conduct artillery registration and other friendly fire missions.  The FTAS encompasses the equipment required to support target acquisition within the target acquisition platoon and is resident in the headquarters battery of each artillery regiment.  The program will continue to address system issues that arise due to DMSMS items within the FTAS.  The USMC assumed the role of Primary Inventory Control Activity (PICA) for the AN/TPQ-49 in FY15 when the Army divested itself from the system. FTAS transitions from Project C3099 to C3773 beginning in FY19. 

Virtual Warfare Center (VWC) Support - The project team conducts fully interactive simulated war games at the Virtual Warfare Center (VWC) in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the Integrated Air and Missile Defense (IAMD) mission area. The VWC provides a venue for the exploration of advanced engagement concepts focused on persistent forward naval engagements in support of the MAGTF and the development of associated Joint and Service specific tactics, techniques, and procedures (TTPs).  VWC support encompasses a set of integrated fire control (IFC) activities that also includes concept/CONOPS development, family of systems architecture development, and systems engineering/integration efforts.

The overall program decrease of $2.727M is principally due to TPS-59's deferment of certain modernization efforts except for those critical to preventing obsolescence.		192.155		9.520		16.435		13.708				13.708		5.651		1.462		1.498		1.528

		228		A/PP		0206313M		3099		AN/TPS-59: Management Services		07						0.000		1.900		1.900		0.000		1.900								

		228		A/PP		0206313M		3099		AN/TPS-59: Product Development		07						2.403		7.736		5.567		0.000		5.567								

		228		A/PP		0206313M		3099		AN/TPS-59: Support		07						2.396		4.275		3.614		0.000		3.614								

		228		A/PP		0206313M		3099		AN/TPS-59: Test and Evaluation		07						0.273		1.396		1.236		0.000		1.236								

		228		A/PP		0206313M		3099		FTAS: Product Development		07						1.180		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		3099		FTAS: Test and Evalution		07						0.035		0.000		0.000		0.000		0.000								

		228		A/PP		0206313M		3099		VWC: Support		07						1.905		0.813		0.960		0.000		0.960								

		228		A/PP		0206313M		3099		VWC: Test and Evaluation		07						1.328		0.315		0.431		0.000		0.431								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		3772		Information Related Capabilities (IRC)		07		Marine Civil Information Management System (MARCIMS) is a system of systems comprised of people, process and technology that operates in the full Joint, Interagency, Intergovernmental, and Multinational (JIIM) environment. It is a force multiplier for the commander that allows him to leverage the process of Planning, Collection, Consolidation, Analysis, Production, and sharing of civil information in order to support the visualization and understanding of the civil environment to the military commander's decision making process. This program transitions from C2277 to C3772 in FY19.

Public Affairs System (PAS) provides the Marine Air Ground Task Force (MAGTF) and the broader Marine Corps the capability to research, understand and affect the information environment. PA Marines and Systems enable commanders at all levels and across the range of military operations to engage domestic and foreign publics whose trust, confidence, and understanding are mission critical. The Public Affairs Systems (PAS) AAP identifies and fields materiel solutions required to research and plan communication initiatives, acquire still and video visual information, produce and disseminate communication products, and assess the effects of communication initiatives within the information environment. The program maintains an evolutionary approach to acquisitions, and leverages commercial industry-standard non-developmental items to provide the best value to the Marine Corps, while keeping PA Marines appropriately equipped to understand and affect the information environment. This effort supports research and evaluate solutions to modernize the Public Affairs Still Acquisition System into a single handheld device with the capability to acquire, edit and transmit still and video imagery and engage publics via traditional and social media. This program transitioned from C2277 to C3772 in FY19. 

The Military Information Support Operations (MISO) Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  The MISO was established in response to multiple Marine Requirements Oversight Council Memorandums, and the approval of a MISO Organizational and Operational (O&O) Concept, 16 June 2015. MISO capabilities are critical to the success of the MAGTF mission, enabling commanders to shape the information environment, counter enemy propaganda, misinformation, disinformation, and adversarial narratives.  The Signature Management (SIGMAN) capability will support MAGTF Operations with a baseline capability to include Own-force signature monitoring and assessment, Electromagnetic signature masking and projection, and physical decoys.  This program transitioned from C2277 to C3772 in FY19.		0.000		0.000		4.188		4.791				4.791		3.310		2.002		2.261		2.306

		228		A/PP		0206313M		3772		MARCIMS: Product Development		07						0.000		0.000		0.439		0.000		0.439								

		228		A/PP		0206313M		3772		MISO:  Test and Evaluation		07						0.000		3.016		1.900		0.000		1.900								

		228		A/PP		0206313M		3772		Military Information Support Operations (MISO): Product Development		07						0.000		1.080		2.062		0.000		2.062								

		228		A/PP		0206313M		3772		Public Affairs System (PAS): Product Development		07						0.000		0.092		0.390		0.000		0.390								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		3773		Fire Coordination and Sensors		07		Project 3773 funds the development of Fire Support Coordination Systems and Sensors.  These systems digitally connect forward observers and sensors to artillery weapons.  The also provide digital tools to develop fire support missions and coordination ground and fire support.

Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS) - AFATDS FoS consists of three programs, AFATDS, Back Up Computer System (BUCS) and Mobile Tactical Shelter (MTS). The AFATDS automates the fire planning, tactical fire direction, and fire support coordination required to support maneuver from the sea and subsequent operations ashore. AFATDS integrates all supporting arms assets within the Marine Air Ground Task Force (MAGTF) such as mortars, cannon artillery, rockets and missiles, close air support, and naval surface fire support systems. BUCS is a hand-held computer system designed to provide a backup to the AFATDS in computing ballistic firing solutions, as well as provide survey and Meteorological functions in support of artillery. Additionally BUCS is the primary ballistic firing solution system during Ship To Objective Maneuver (STOM). The MTS is a Lightweight Multi-purpose Shelter mounted on a High Mobility Multipurpose Wheeled Vehicle (HMMWV) which protects both the AFATDS and the BUCS from the environment. The MTS enables rapid emplacement and displacement of fire support elements and provides communications on the move.

Family of Target Acquisition Systems (FTAS) - The FTAS provides the MAGTF the capability to locate, identify, and attack enemy indirect fire weapons systems and observe and direct friendly artillery fire. The FTAS consists of the AN/TPQ-46 Firefinder Radar, the AN/TPQ-49 Lightweight Counter Mortar Radar, Ground Counter Fire Sensor (GCFS), and the AN/TSQ-267 Target Processing Set. The FTAS is critical in the execution of counterfire and the integration of target acquisition information enabling attack by MAGTF assets. The FTAS also provides artillery firing units the ability to conduct artillery registration and other friendly fire missions. The FTAS encompasses the equipment required to support target acquisition within the target acquisition platoon and is resident in the headquarters battery of each artillery regiment. The program will continue to address system issues that arise due to Diminishing Manufacturing Sources and Material Shortage (DMSMS) items within the FTAS. The USMC assumed the role of Primary Inventory Control Activity (PICA) for the AN/TPQ-49 in FY15 when the Army divested itself from the system. The AN/TPQ-46 is being phased out through FY25 and no RDT&E funds are planned in FY19 and out.
 
Target Hand-Off System (THS) - The THS addressed a Marine Corps operational requirement for a lightweight, handheld, and accurate target acquisition engagement coordination system.  THS provides MAGTF Commanders with the only man-portable target location and video downlink capability that allows Air Officers and Fire Support Coordinators to prosecute identified targets.  The THS' advance interoperability capability provides the MAGTF Commander with the only portable target acquisition system able to interoperate with all target prosecution platforms available on the battlefield.  The THS is designed for the Forward Air Controllers (FACs), Forward Observers (FOs), Fire Support Teams (FSTs), Firepower Control Teams (FCTs), Tactical Air Control Parties (TACPs) and Reconnaissance Teams to quickly acquire targets in day, night and near-all-weather visibility conditions, in order to conduct precise, rapid indirect surface fire support, Naval Surface Fire Support (NSFS) and Close Air Support (CAS).

The overall decrease of $0.109M is principally due to the completion of AFATDS interoperability testing with their systems.		0.000		0.000		7.910		7.801				7.801		7.989		8.155		8.321		8.487

		228		A/PP		0206313M		3773		AFATDS: Management Services		07						0.000		0.650		0.650		0.000		0.650								

		228		A/PP		0206313M		3773		AFATDS: Software Development and Integration		07						0.000		4.456		5.013		0.000		5.013								

		228		A/PP		0206313M		3773		AFATDS: Test and Evaluation		07						0.000		0.500		0.100		0.000		0.100								

		228		A/PP		0206313M		3773		FTAS: Product Development		07						0.000		1.246		1.629		0.000		1.629								

		228		A/PP		0206313M		3773		FTAS: Test and Evalution		07						0.000		0.380		0.000		0.000		0.000								

		228		A/PP		0206313M		3773		THS: Product Development		07						0.000		0.678		0.409		0.000		0.409								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		228		Project		0206313M		9999		Congressional Adds		07		Long Range Radar (AN/TPS-59) $12.554M - The AN/TPS-59A(V)3 is a transportable, three dimensional, tactical radar system that provides the Marine Air Ground Task Force (MAGTF) with long-range surveillance. It is the MAGTF's only ground based long range sensor that provides the capability to detect and report Air Breathing Targets (ABT) and track Theater Ballistic Missiles (TBM). The AN/TPS-59A(V)3 Radar System is connected to the Common Aviation Command and Control Systems (CAC2S). It provides the air defense controllers data and may be used autonomously to conduct ground control intercept, tactical en-route Air Traffic Control (ATC), or TBM alert operations via the joint Integrated Air Missile Defense (IAMD) encrypted Link-16. The USMC extended the AN/TPS-59 service life through 2035, therefore, in order to maintain operational relevance on the battlefield, a number of modernization efforts are being initiated. The Digital Receiver and Exciter (DREX) upgrade will convert the analog receivers and exciters to digital to address Diminishing Manufacturing Sources and Material Shortages (DMSMS) issues, enable spectral agility, reduce noise, reduce false alarms, and enhance electronic counter-countermeasures (ECCM) capability. This effort will include an essential simulation and test environment capability.

Ground Based Air Defense- Future Weapons Systems (GBAD FWS) $39.405M- In response to urgent warfighting requirements for counter unmanned aircraft system (C-UAS) capability, the Marine Corps has developed and delivered multiple C-UAS systems supporting both conventional and special operations Marine Corps forces.  The Marine Corps will transition to a new Ground based Air Defense (GBAD) Program of Record called the Marine Air Defense Integrated System (MADIS) with an Initial Operational Capability of FY21.  The MADIS, which will be based on the Joint Light Tactical Vehicle (JLTV) relies on technological and integration advancements of near-term C-UAS efforts.		29.961		51.959		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		228		CA		0206313M		9999		FOB Protection - Counter-UAS		07						39.405		0.000														

		228		CA		0206313M		9999		Radar System Development		07						12.554		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		229		PE		0206335M				(U)Common Aviation Command and Control Sys (CAC2S)		07		Common Aviation Command and Control System (CAC2S) - A coordinated modernization effort to replace the existing aviation command and control equipment of the Marine Air Command and Control System (MACCS) and to provide the Aviation Combat Element (ACE) with the necessary hardware, software, equipment, and facilities to effectively command, control, and coordinate aviation operations. The CAC2S system will accomplish the MACCS missions with a suite of operationally scalable modules to support the Marine Air Ground Task Force (MAGTF), Joint, and Coalition Forces. The CAC2S integrates the functions of aviation command and control into an interoperable system that will support the core competencies of all Marine Corps warfighting concepts. The CAC2S, in conjunction with the MACCS organic sensors (AN/TPS-63, AN/TPS-59, and AN/TPS-80 (Ground/Air Task Oriented Radar (G/ATOR)) and weapon system Composite Tracking Network (CTN) will provide enhanced air control, improved situational awareness, sensor integration (G/ATOR and AN/TPS-59), full Tactical Data Link integration, airspace and battle planning and command functionality as well as sensor netting integration (CTN). CAC2S, with these organic MACCS programs, support the tenets of Expeditionary Maneuver Warfare and fosters joint interoperability. CAC2S Increment I will replace legacy aviation command and control systems in the following Marine aviation agencies: Direct Air Support Center (DASC), Tactical Air Command Center (TACC), and Tactical Air Operations Center (TAOC).		52.461		6.976		4.760		4.489				4.489		4.346		4.435		4.530		4.620

		229		Project		0206335M		3373		Common Aviation Command and Control System (CAC2S)		07		Common Aviation Command and Control System (CAC2S) - A coordinated modernization effort to replace the existing aviation command and control equipment of the Marine Air Command and Control System (MACCS) and to provide the Aviation Combat Element (ACE) with the necessary hardware, software, equipment, and facilities to effectively command, control, and coordinate aviation operations. The CAC2S system will accomplish the MACCS missions with a suite of operationally scalable modules to support the Marine Air Ground Task Force (MAGTF), Joint, and Coalition Forces. The CAC2S integrates the functions of aviation command and control into an interoperable system that will support the core competencies of all Marine Corps warfighting concepts. The CAC2S, in conjunction with the MACCS organic sensors (AN/TPS-63, AN/TPS-59, and AN/TPS-80 (Ground/Air Task Oriented Radar (G/ATOR)) and weapon system Composite Tracking Network (CTN) will provide enhanced air control, improved situational awareness, sensor integration (G/ATOR and AN/TPS-59), full Tactical Data Link integration, airspace and battle planning and command functionality as well as sensor netting integration (CTN). CAC2S, with these organic MACCS programs, support the tenets of Expeditionary Maneuver Warfare and fosters joint interoperability. CAC2S Increment I will replace legacy aviation command and control systems in the following Marine aviation agencies: Direct Air Support Center (DASC), Tactical Air Command Center (TACC), and Tactical Air Operations Center (TAOC).
Funding decrease of $0.271M from FY 2019 to FY 2020 due to the completion of CAC2S FOT&E.		52.461		6.976		4.760		4.489				4.489		4.346		4.435		4.530		4.620

		229		A/PP		0206335M		3373		Product Development		07						1.063		0.000		0.000		0.000		0.000								

		229		A/PP		0206335M		3373		Support and Management Services		07						1.851		1.033		1.008		0.000		1.008								

		229		A/PP		0206335M		3373		Test and Evaluation		07						4.062		3.727		3.481		0.000		3.481								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		230		PE		0206623M				MC Ground Cmbt Spt Arms Sys		07		This PE provides modification to Marine Corps Expeditionary Ground Force Weapon Systems to increase lethality, range, survivability and operational effectiveness. In addition, the PE provides for product improvements to the family of LAVs. The Amphibious Vehicle Test Branch (AVTB) provides facilities and personnel which perform a broad range of testing, repair and technical services to amphibious vehicles. This program is funded under Operational Systems Development Program Element (PE) because it encompasses engineering and manufacturing and manufacturing development for upgrades of existing systems.		615.156		68.941		100.850		51.788				51.788		66.030		74.485		73.391		74.845

		230		Project		0206623M		1555		Lt Armored Vehicle Prog		07		The Family of Light Armored Vehicles (FOLAV) consists of six fielded LAV configurations and one communications/intelligence-configured asset on an LAV chassis. The FOLAV provides a logistically self-contained, highly mobile, and lethal combined arms combat system to the Marine Air Ground Task Force (MAGTF). The LAV Product Improvement Program (PIP) funds modification and sustainment activities and the development and testing of modifications. These programs will ensure that the FOLAV is capable of conducting its assigned missions by enhancing lethality and survivability; reliability, availability, maintainability and durability; as well as reducing operations and support costs.		125.847		12.393		0.000		1.231				1.231		5.694		3.160		3.224		3.288

		230		A/PP		0206623M		1555		LAV MODIFICATIONS		07						0.000		0.000		1.231		0.000		1.231								

		230		A/PP		0206623M		1555		LAV Reset Program		07						12.393		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		1557		Next Gen Armored Reconnaissance Vehicle (LAV replacement)		07		The Armored Reconnaissance Vehicle (ARV) is a replacement for the legacy light armored vehicle in the Light Armored Reconnaissance (LAR) battalions within the Marine Divisions. ARV equipped LAR Battalions perform combined arms, all weather, sustained reconnaissance and security missions in support of the Ground Combat Element. The ARV is the core capability that underpins the next generation armored reconnaissance capability concept.  The ARV will be a modern combat vehicle system, capable of fighting for information, that balances competing capability demands to sense, shoot, move, communicate and remain transportable as part of the naval expeditionary force.		0.000		0.000		1.500		0.000				0.000		0.000		0.000		0.000		0.000

		230		A/PP		0206623M		1557		Armored Reconnaissance Vehicle		07						0.000		1.500		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		1901		MC Grnd Wpnry Prod Improvement		07		This project develops joint and Marine Corps unique improvements to infantry weapons technology, non-lethal systems technology, improvements for Night Vision Equipment, Rifle Combat Optics, Family of Individual Optics, and monitors national and international weapons developments.		40.797		3.217		19.589		7.607				7.607		5.469		5.181		5.279		5.384

		230		A/PP		0206623M		1901		Combat Optics		07						1.091		2.927		3.955		0.000		3.955								

		230		A/PP		0206623M		1901		Company and Battalion Mortars		07						0.379		14.686		0.000		0.000		0.000								

		230		A/PP		0206623M		1901		Escalation of Force-Equipment  (EoF-E)		07						0.057		0.078		0.000		0.000		0.000								

		230		A/PP		0206623M		1901		Family of Infantry Weapons Systems (FIWS)		07						1.690		1.898		1.902		0.000		1.902								

		230		A/PP		0206623M		1901		Gunners Protection Kit		07						0.000		0.000		1.750		0.000		1.750								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2086		Soldier/Marine Enhancement		07		Marine Expeditionary Rifle Squad (MERS) mission is to manage the infantry squad, "squad as a system", by conducting integration, systems engineering, human factors, and modernization efforts across all the products that are worn, carried, and consumed by the rifle squad. Physical integration, capability analysis, modeling and simulation, ergonomics, and usability assessments are facilitated by this program in working with the various program managers and project officers in the development of their unique items that contribute to the squads overall capabilities. MERS operates and manages the Gruntworks Squad Integration Facility, including facilities sustainment, restoration and modernization of the facility, to meet mission requirements in order to support integration and assessments of equipment.  MERS is engaging industry and academia in search of innovative technologies that can enhance infantry capabilities via a Partnership Intermediary Agreement. Weight and volume management are fundamental considerations in the insertion or modernization of any squad equipment. MERS works with Joint and NATO soldier modernization programs to harvest new technologies to increase the capability of the rifle squad. The program also ensures the integration of the rifle squad into the various mobility platforms currently in service and being developed to ensure a Marine and his equipment can operate effectively. The Marine Corps anthropometry survey will be initiated in FY18 for completion in FY20. This program is essential to ensure the combined synergistic equipment effects enhance the war-fighting functions of the Marine rifle squad towards the strategic Marine Corps war fighting vision for the future.

Ammunition Life Cycle Management Program responsibility for Total Life Cycle Management for ground conventional munitions.  Accordingly, PM Ammo is a member of the joint services Ammunition Logistics Research and Development IPT (ALR&D IPT).  Each year the IPT solicits R&D projects from all of the services.  The IPT looks for innovative ideas to enhance logistical support for munitions.  Approximately 20 Ammo Logistics R&D projects are voted on each year by the IPT.  They are prioritized by voting actions of the Senior Review Board and funding sources are identified.  Since the funding for ammunition procurement is outpaced by annual expenditures, ammunition logistics R&D projects designed to extend the shelf life of our current inventory, provide enhanced packaging to "lighten the load" of our munitions, and other such projects will go a long way to ensure the Marine Corps can maintain combat readiness with a reliable conventional ammunition inventory into the future.		32.915		3.418		3.353		2.539				2.539		4.037		3.886		3.516		3.586

		230		A/PP		0206623M		2086		Ammunition Life Cycle Management		07						0.796		0.000		0.000		0.000		0.000								

		230		A/PP		0206623M		2086		Marine Expeditionary Rifle Squad (MERS)		07						2.622		3.353		2.539		0.000		2.539								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2112		Lightweight 155mm Howitzer		07		LW155 (also known as the M777A2 howitzer) provides all weather, day/night direct, reinforcing, and general support fires to maneuver forces as well as direct support artillery.  It is a joint program between the Marine Corps and Army, which is additionally supporting various foreign military purchases of the weapon system.  The LW155 was first fielded by the Marine Corps in April 2005 and completed fielding in April 2013.  The Army has fielded the system to its Stryker Brigades and Fires Brigades and completed fielding to its Infantry Brigades in September 2018.  The LW155 is being significantly utilized in the Middle East in support of Operation Inherent Resolve.  This budget item supports system updates to maintain and increase performance and lethality.  M777A2 is the prominent weapon of the Marine indirect fires triad and currently the only cannon in the Service.  Modernization efforts, to include extended range, will keep the M777 relevant to the concept of operations (distributed units operating with increased dispersion) envisioned in the Marine Operating Concept.  Current RDTE efforts are focused on extending the range of the M777A2 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (>40KM) as stated in the Joint US Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System.  The USMC and US Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the US Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (>70KM).		4.969		0.000		1.800		2.000				2.000		0.000		2.000		0.000		0.000

		230		A/PP		0206623M		2112		Lightweight 155mm Howitzer Product Improvements		07						0.000		1.800		2.000		0.000		2.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2237		Amphibious Vehicle Test		07		The Amphibious Vehicle Test Branch (AVTB) is a component of Marine Corps Systems Command (MCSC) and is responsible for the operation and management of the amphibious vehicle test facility, which is the Department of Defense's only certified amphibious vehicle test capability.  The AVTB generates test plans, executes, analyzes and reports results of developmental and integrated test and evaluation events.  They predominately support the development and performance validation of amphibious and ground combat vehicle system capabilities.  The AVTB conducts and supports testing for the MCSC; Navy PEOs and Program Management Offices; the Office of Naval Research; and HQMC PP&O and CD&I, as directed.  The AVTB mission is to plan, execute, analyze and report developmental and integrated test and evaluation of USMC and Joint Service tracked, wheeled and ground combat vehicles and other demonstration events in order to characterize the performance of amphibious and ground combat vehicle systems and enable informed acquisition decisions for the future warfighting capabilities.		10.323		4.372		2.297		2.820				2.820		2.886		2.947		3.007		3.067

		230		A/PP		0206623M		2237		Contracts and Test and Evaluation Support Assets		07						4.372		2.297		2.820		0.000		2.820								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2315		Training Devices/Simulators		07		(U) Training simulators supported by this program element include Combined Arms Command & Control Training Upgrade System (CACCTUS), Deployable Virtual Training Environment (DVTE), Force on Force Training Systems (FoFTS), Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) Enhancements, Ranges and Training Area Management (RTAM) [Formerly Range Modernization/Transformation], Supporting Arms Virtual Trainer (SAVT), Immersive Training Range Support (ITRS) [formerly Squad Immersive Training Environment (SITE)], Tactical Decision Kits, Training Support and Training Simulation Support. These training systems provide tactical weapons and decision-making skill training from entry level through MAGTF staff level. Systems will be interoperable and will allow for mission planning, mission rehearsal and concept evaluation in a valid synthetic environment with objective and timely feedback. Through live, virtual and constructive simulation, the Marine Corps will have the means to train jointly, educate, develop doctrine and tactics, formulate and assess operational plans, assess warfighting situations, and define operational requirements.		135.514		22.979		16.060		11.561				11.561		24.815		23.179		19.674		20.067

		230		A/PP		0206623M		2315		Combined Arms Command and Control Trainer Upgrade System (CACCTUS)		07						5.215		3.021		1.504		0.000		1.504								

		230		A/PP		0206623M		2315		Deployable Virtual Training Environment (DVTE)		07						2.284		2.408		0.804		0.000		0.804								

		230		A/PP		0206623M		2315		Force on Force Training Systems (FoFTS)		07						1.836		4.182		1.635		0.000		1.635								

		230		A/PP		0206623M		2315		Immersive Training Range Support (ITRS) [formerly Squad Immersive Training Environment (SITE)]		07						2.716		2.386		1.995		0.000		1.995								

		230		A/PP		0206623M		2315		Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) Enhancements		07						7.447		2.995		1.156		0.000		1.156								

		230		A/PP		0206623M		2315		Ranges and Training Area Management (RTAM)		07						1.057		1.068		4.119		0.000		4.119								

		230		A/PP		0206623M		2315		Supporting Arms Virtual Trainer (SAVT)		07						2.115		0.000		0.000		0.000		0.000								

		230		A/PP		0206623M		2315		Training Simulation Support		07						0.000		0.000		0.348		0.000		0.348								

		230		A/PP		0206623M		2315		Training Support		07						0.309		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2503		Initial Issue		07		This funding provides research, development, test and evaluation on low cost items with an emphasis on Non-Developmental Items/Commercial-Off-the-Shelf (NDI/COTS) available items.  Much of the RDT&E is conducted in coordination/concert with other services and joint organizations, and in consideration of RDT&E efforts being pursued by the other Services.  Items approved for procurement will transition into Operation and Maintenance Marine Corps accounts for Infantry Combat Equipment, Family of Shelters, and Combat Field Feeding Systems; Family of Field Medical Equipment.  Beginning in FY19 for the Family of Field Medical Equipment, items approved for procurement will also transition to the Procurement, Marine Corps account.  The benefits will be reduced logistics, less weight, improved combat effectiveness, better echelon I and II care for Marines, improved individual and unit protection, expeditionary feeding platforms, tactical mobility, calibration and maintenance, etc.  The employment of state of the art equipment will ensure Marines are equipped and supported with the best items that technology can offer.

The Infantry Combat Equipment portfolio of capabilities encompasses Marine Corps Uniforms, Cold Weather and Mountaineering, Load Bearing and Pack Systems, and Individual Warfighting Equipment research, development and testing of enhancements, upgrades and modifications to legacy systems and new developments. Funding for this capability area leverages other Services' and governmental partners' efforts to maximize returns on investment and promote coordination and cooperation for same or similar requirements and capabilities. The objective is to equip individual Marines with uniforms and combat equipment to maximize effectiveness in every environment across the full range of military operations.     

The Family of Field Medical Equipment (FFME) focus is to provide state of the art medical equipment and emerging medical technology that will improve the clinical outcomes for casualties. The focus is also to replace obsolete items with those that fulfill the requirements and needs while increasing performance characteristics in the areas of energy efficiency, durability, reliability, weight, size and survivability in austere environments of a variety of climes.
 
The Family of Shelters and Shelters Equipment (FSSE) and The Family of Combat Field Feeding Systems (CFFS) portfolio focus is to provide high-quality and scalable expeditionary capabilities to the warfighter. The Family of Shelters provides the material solutions required to protect the Operating Forces from observation, adverse climatic environments, and combat hazards. The Family of Combat Field Feeding provides food preparation and service equipment to sustain Marines on-the-move and in a static position. The objective is to maximize fuel efficiency, reduce size and weight, and improve transportability.

The Calibration and Maintenance Program (CAMP) provides a calibration and maintenance capability supporting the calibrated tools and test equipment used by over 40,000 Marine maintainers and technicians.  Calibration of tools as simple as torque wrenches to as complex as satellite test equipment is required to ensure their safe operation.  This funding will be used to develop new test procedures as well as test new calibration equipment used to support weapon systems being deployed by Marine Corps forces.

Family of Expeditionary Water Systems (FEWS) is a family of systems line that contains water bath, shower, and laundry systems and well as water purification, storage, distribution, hygiene and test systems. This capability is necessary to provide safe and potable water to Marines in expeditionary environments. The family contains individual Table of Allowance Material Control Numbers which supports MAGTF operations by providing all aspects of land-based water support to include analysis, purification, reuse, storage, transfer and dispensing. 

Family of Expeditionary Fuel Systems (FEFS) is a family of systems line that contains highly versatile fuel systems designed to receive, test, store, transfer and dispense fuel in support of Marine Air Ground Tactical Force (MAGTF) operations. The family contains individual Table of Allowance Material Control Numbers which supports MAGTF operations by providing all aspects of land-based fuel support to include analysis, receipt, storage, transfer and dispensing including all the components required to configure those systems.		48.877		4.291		5.412		5.498				5.498		5.756		5.845		5.938		6.055

		230		A/PP		0206623M		2503		*Family of Combat Field Feeding (CFFS)		07						0.245		0.227		0.060		0.000		0.060								

		230		A/PP		0206623M		2503		*Family of Field Medical Equipment (FFME)		07						0.900		1.001		1.028		0.000		1.028								

		230		A/PP		0206623M		2503		*Family of Shelters and Shelter Equipment (FSSE)		07						0.384		0.185		0.192		0.000		0.192								

		230		A/PP		0206623M		2503		Calibration and Maintenance Program (CAMP)		07						0.000		0.250		0.250		0.000		0.250								

		230		A/PP		0206623M		2503		Cold Weather and Mountaineering (CWM)		07						1.711		1.575		1.492		0.000		1.492								

		230		A/PP		0206623M		2503		Family of Expeditionary Fuel Systems (FEFS)		07						0.000		0.400		0.400		0.000		0.400								

		230		A/PP		0206623M		2503		Family of Expeditionary Water Systems (FEWS)		07						0.000		0.400		0.700		0.000		0.700								

		230		A/PP		0206623M		2503		Individual Warfighting Equipment  (IWE)		07						0.186		0.112		0.134		0.000		0.134								

		230		A/PP		0206623M		2503		Load Bearing and Pack Systems (LBPS)		07						0.298		0.298		0.357		0.000		0.357								

		230		A/PP		0206623M		2503		Marine Corps Uniforms (MCU)		07						0.567		0.964		0.885		0.000		0.885								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2513		Body Armor		07		Ballistic Protection Systems (BPS) provides the most technologically advanced protection at the lightest weight available in the world today. It provides the critical ballistic protective systems that save lives, reduce the severity of combat injuries, and increase combat effectiveness by keeping more Marines in the fight. Major BPS programs include: Plate Carrier Generation III (PC Gen III); Enhanced Small Arms Protective Inserts (ESAPI); Enhanced Combat Helmet (ECH); Improved Ballistic Eyewear (IBE); and Hearing Enhancement. The major focus areas of all BPS programs are adapting ballistic protective systems to the constantly changing threat environment and leveraging emerging technologies to lighten the load and increase the mobility of each Marine.		51.076		4.205		4.970		4.771				4.771		4.696		4.793		4.833		4.930

		230		A/PP		0206623M		2513		Ballistic Protection Systems		07						4.205		4.970		4.771		0.000		4.771								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		2928		Exp Indirect Fire Gen Supt Wpn Sys		07		High Mobility Artillery Rocket Systems (HIMARS) which is a C-130 transportable, wheeled, indirect fire, rocket/missile system capable of firing all rockets and missiles Multiple Launch Rocket System (MLRS) Family of Munitions (MFOM). The system includes one launcher, two Re-Supply Systems, and the MFOM. HIMARS provides the Marine Air-Ground Task Force (MAGTF)with 24 hour ground-based, responsive General Support/General Support Reinforcing (GS/GSR) indirect fires which accurately engage targets at long range (60+km), with high volumes of lethal fire under all weather conditions throughout all phases of combat operations ashore, to include irregular warfare and distributed operations. HIMARS is a significant improvement over previously fielded ground fire support systems. Expeditionary Indirect Fires provides the Ground Combat Element (GCE) needed to engage multiple threat systems.  Development provides for the modernization and obsolescence mitigation of the HIMARS in order to provide improved operational capabilities

Funding for NMESIS effort moved from BA7 to BA4 in FY20-FY24 from 0206623M to 0603635M (Proj 7400) in support of:

The Navy/Marine Expeditionary Ship Interdiction System (NMESIS) is a major RDT&E effort to develop long term and short term solutions for an Anti-Ship Missile (ASM) capability in support of the Marine Corps Expeditionary Advanced Base Operations (EABO) and the National Defense Strategy approach to build a more lethal Joint Force. The NMESIS project will prototype a USMC system while leveraging other Service-developed missiles to provide a ground based anti-access/area denial, anti-ship capability. In addition, ASM capabilities will be further developed through advanced component improvements and launcher integration into a complex, prototype and unmanned ground vehicle system. Furthermore, the prototyping effort will include the development, design, build, and initial testing of a Remotely Operated Ground Unit Expeditionary (ROGUE) Fires vehicle. ROGUE-Fires is an unmanned ground vehicle based system on a Joint Light Tactical Vehicle (JLTV) chassis, capable of mounting a wide range of missile systems for dynamic force employment and supports the NDS objective to evolve innovative operational concepts. Overall, this effort provides strategic deterrence in the global operational environment through layered missile capability and dynamic force employment.		13.791		2.981		22.748		0.898				0.898		0.490		0.500		0.500		0.500

		230		A/PP		0206623M		2928		HIMARS Expeditionary & Naval Integration Capabilities		07						2.981		22.748		0.898		0.000		0.898								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		3098		Fire Support System		07		Fire Support System (FSS) provides the Marine Corps critical operational and logistics capabilities in artillery weapons, fire direction and targeting systems. This includes the following projects:

The Fire Support Mod Line (FSML) is a set of Marine Corps efforts to address critical operational and logistics deficiencies in existing, fielded fire support/weapons systems and equipment.  FSML provides technical refresh and development of target acquisition, artillery survey, meteorological systems, weapon systems, and fire direction control.  Funding is used to ensure Clinger Cohen Act (CCA) and Information Assurance (IA) requirements are met.  Provides execution of product improvements/modifications, and upgrades to system hardware and software for the Marine Artillery Survey Set (MASS), Modeled Meteorological Information Manager (MMIM), Global Positioning System Survey (GPS-S) and the Improved Position Azimuth Determining System (IPADS), the Joint Terminal Attack Controller-Laser Target Designator (JTAC-LTD), and the Common Laser Range Finder (CLRF).  Funding is also used for upgrades, engineering change proposals (ECPs), and modifications for guided munitions and fire control systems which fall within Fire Support Systems for the Marine Corps.  

Family of Artillery Munitions (FAM) funding is used to develop and mature artillery munitions for the Marine Corps triad of fire and includes conducting safety and engineering analysis as well as ship compatibility studies.   

The Common Laser Range Finder Integrated Capability (CLRF IC) is an association of targeting systems that provide handheld, lightweight, man portable devices supporting the employment of air and surface fires. They provide foot mobile users the ability to locate, identify, mark and designate targets in both day and night conditions for engagement by fire support and weapons platforms. CLRF IC systems support the collection and dissemination of targeting information to maneuver, fire support, and intelligence personnel via external digital devices such as the Advanced Field Artillery Tactical Data System (AFATDS) and the Target Handoff System (THS) using associated Combat Net Radios. The CLRF IC includes two major components; The CLRF IC Laser Range Finder(LRF) supports the requirement to locate and transmit targeting information while the Next Generation Hand Held Targeting System (NGHTS)combines the capabilities of the LRF with the ability to designate for specific requirements associated with laser guided munitions. 

The Family of Internally Transportable Vehicles (FITV) are light weight and internally transportable in the V-22, CH-53D & CH53E tilt and rotary wing aircraft consisting of the Utility Task Vehicle (UTV), the future Ultra-Light Tactical Vehicle (ULTV), and the obsolete Internally Transportable Vehicle (ITV). The ITV included two vehicle platforms, the ITV Prime Mover (PM) and the ITV Light Strike Variant (LSV).  The FITV provide deployed Marine Air-Ground Task Force (MAGTF) and Marine Expeditionary Unit (Special Operations Capable) (MEU (SOC)) with vehicles that are internally transportable in selected rotary and fixed wing aircraft. The FITV are expeditionary vehicles supporting over-the-horizon amphibious operations, irregular warfare and enhanced company operations. It is fielded to Infantry and Reconnaissance units. Speed, maneuverability, and the use of cover and concealment are the crew's primary means of survival. Efforts have begun to replace the current Family of Internally Transportable Vehicles. This initiative is called the Ultra-Light Tactical Vehicle (ULTV), which will replace the current Utility Task Vehicles (UTV).  The ULTV will be a government-off-the shelf (GOTS)/Commercial-Off-the-Shelf (COTS)/modified-off-the-shelf (MOTS) solution that will fulfill the FITV mission of an internally transportable vehicle noted above and is planned to have logistics, communications, and weapons mounted variants.

Conventional Ground Ammunition is a project that identifies and develops Insensitive Munitions (IM) Technologies to address IM shortfalls in new Marine Corps development or improvements to legacy Conventional Ground Ammunition to meet OSD mandated IM compliance requirements.  These IM Technology investments directly support the development of the bi-annual Marine Corps Insensitive Munitions Strategic Plan (IMSP) to address the identified IM technology needs of the Marine Corps.		149.717		5.559		5.999		7.773				7.773		6.856		3.100		3.183		3.246

		230		A/PP		0206623M		3098		Common Laser Range Finder (CLRF)		07						0.473		3.167		4.711		0.000		4.711								

		230		A/PP		0206623M		3098		Conventional Ground Ammunition		07						0.512		0.000		0.000		0.000		0.000								

		230		A/PP		0206623M		3098		Family of Artillery Munitions (FAM)		07						0.261		0.321		1.080		0.000		1.080								

		230		A/PP		0206623M		3098		Family of Internally Transportable Vehicle (FITV)		07						1.550		0.000		0.000		0.000		0.000								

		230		A/PP		0206623M		3098		Fire Support Mods (FSM)		07						2.763		2.511		1.982		0.000		1.982								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		3774		Marine Corps Ammo		07		Ammunition Life Cycle Management Program supports PM Ammo's responsibility for Total Life Cycle Management for ground conventional munitions.  Accordingly, PM Ammo is a member of the joint services Ammunition Logistics Research and Development IPT (ALR&D IPT).  Each year the IPT solicits R&D projects from all of the services.  The IPT looks for innovative ideas to enhance logistical support for munitions.  Approximately 20 Ammo Logistics R&D projects are voted on each year by the IPT.  They are prioritized by voting actions of the Senior Review Board and funding sources are identified.  Since the funding for ammunition procurement is outpaced by annual expenditures, ammunition logistics R&D projects designed to extend the shelf life of our current inventory, provide enhanced packaging to "lighten the load" of our munitions, and other such projects will go a long way to ensure the Marine Corps can maintain combat readiness with a reliable conventional ammunition inventory into the future.

Conventional Ground Ammunition is a project that identifies and develops Insensitive Munitions (IM) Technologies to address IM shortfalls in new Marine Corps development or improvements to legacy Conventional Ground Ammunition to meet OSD mandated IM compliance requirements.  These IM Technology investments directly support the development of the bi-annual Marine Corps Insensitive Munitions Strategic Plan (IMSP) to address the identified IM technology needs of the Marine Corps.		0.000		0.000		1.321		1.297				1.297		1.306		1.314		1.326		1.353

		230		A/PP		0206623M		3774		Ammunition Life Cycle Management		07						0.000		0.803		0.776		0.000		0.776								

		230		A/PP		0206623M		3774		Conventional Ground Ammunition		07						0.000		0.518		0.521		0.000		0.521								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		3775		Family of Internally Transportable Vehicles (FITV)		07		The Family of Internally Transportable Vehicles (FITV) are light weight and internally transportable in the V-22, CH-53D & CH53E tilt and rotary wing aircraft consisting of the Utility Task Vehicle (UTV)and the future Ultra-Light Tactical Vehicle (ULTV). The FITV provide deployed Marine Air-Ground Task Force (MAGTF) and Marine Expeditionary Unit (Special Operations Capable) (MEU (SOC)) with vehicles that are internally transportable in selected rotary and fixed wing aircraft. The FITV are expeditionary vehicles supporting over-the-horizon amphibious operations, irregular warfare and enhanced company operations. It is fielded to Infantry and Reconnaissance units. Speed, maneuverability, and the use of cover and concealment are the crew's primary means of survival. Efforts have begun to replace the current Family of Internally Transportable Vehicles. This initiative is called the Ultra-Light Tactical Vehicle (ULTV), which will replace the current Utility Task Vehicles (UTV).  The ULTV will be a government-off-the shelf (GOTS) or Commercial-Off-the-Shelf (COTS)or modified-off-the-shelf (MOTS) solution that will fulfill the FITV mission of an internally transportable vehicle noted above and is planned to have logistics, communications, and weapons mounted variants. The FY19 to FY20 increase of $1.935M is due to vehicle testing on performance and durability along with operational assessments.		0.253		0.000		0.245		2.180				2.180		2.183		0.235		0.240		0.245

		230		A/PP		0206623M		3775		Family of Internally Transportable Vehicles		07						0.000		0.245		2.180		0.000		2.180								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		4002		Family of Raid Reconnaissance		07		Project supports multiple airborne/parachuting and specialized reconnaissance related programs focusing on immediate capability enhancements for numerous insertion and personnel equipment shortfalls currently within Marine Reconnaissance and Marine Raider units.  These enhancements will improve airborne and amphibious capability,equipment and items for direct action missions, and specialized raid equipment.		1.077		0.526		7.556		1.613				1.613		1.842		18.345		22.671		23.124

		230		A/PP		0206623M		4002		Aerial Delivery and Autonomous Distribution Entry		07						0.000		7.013		1.161		0.000		1.161								

		230		A/PP		0206623M		4002		Airborne Reconnaissance Equipment (ARE)		07						0.421		0.427		0.150		0.000		0.150								

		230		A/PP		0206623M		4002		Amphibious Reconnaissance Capability		07						0.105		0.116		0.302		0.000		0.302								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		230		Project		0206623M		9999		Congressional Adds		07		Provide joint warfighters with lightweight ammunition and packaging savings to reduce the weight carried by personnel and mechanical vehicles. Efforts will also focus on research, prototypes and production solutions with direct impact to weight reduction that increase platform mobility (agility, time on target), increased lethality (carry more ammunition) and reduce combat load (less fatigue).		0.000		5.000		8.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		230		CA		0206623M		9999		Advanced Lightweight Polymer Cased 7.62mm Ammunition		07						0.000		8.000														

		230		CA		0206623M		9999		Polymer Cased Small Arms Ammunitions		07						5.000		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		231		PE		0206624M				Marine Corps Cmbt Services Supt		07		This program element (PE) provides funding for Marine Air-Ground Task Force requirements for Combat Service Support equipment improvement. It will enhance combat breaching capabilities of the ground combat elements, logistics, maintenance and transportation. The PE also provides improvements in all areas of Combat Service Support Equipment Vehicles by determining the replacement for the light fleet of vehicles. This includes projects such as: Alternative Power Sources for Communications Equipment (APSCE) which is a suite of devices that provide the commander with the capability to use existing power to operate his communication equipment, computers and peripheral equipment instead of using batteries or fossil fuel generators; the Marine Corps Family of Automatic Test Systems (ATS), formerly TETS, which provides automatic testing capability for use by technicians both in garrison and forward edge of the battlefield; improvements in all areas of the M1A1 main battle tank, LVSR & MTVR; the High Performance Capabilities for Military Vehicles Project which is dedicated to applying the best practices of the motor sports industry to military vehicles including engineering expertise, equipment, and technology.		262.379		24.915		29.905		37.761				37.761		15.573		15.259		14.304		14.590

		231		Project		0206624M		0201		Logistical Veh Sys Replacement (LVSR)		07		The Logistics Vehicle System Replacement (LVSR) is the USMC Marine Air-Ground Task Force (MAGTF) Heavy Lift Capability system. The Medium/Heavy Modification line funds numerous modifications and initiatives that are required to address operational priorities, engineering change proposals, safety concerns, support equipment inefficiencies, product quality deficiencies, and other issues that effect vehicle reliability, availability, maintainability and readiness. A proactive and focused approach ensures proper vehicle sustainment and life cycle management, and it allows the flexibility to develop and implement improvements as needed to respond to the evolving needs of the Marine Corps.		38.341		0.239		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		231		A/PP		0206624M		0201		Product Development		07						0.239		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		2316		Combat Service Support Eng Equip		07		M1A1 Mod Kit: The M1A1 Mod Kit effort includes improvements in all areas of the M1A1 main battle tank and the Armored Vehicle Launched Bridge (AVLB).  The M1A1 tank provides armor-protected mobile firepower to the Marine Air Ground Task Force (MAGTF).   Efforts under the mod line pertaining to the M1A1 include improvements such as:  lethality systems, to increase armament accuracy and provide for off-board targeting improvement; survivability systems (including passive and active); communications and command and control; mobility; increasing the crew's situational awareness through sensor enhancements and intra-vehicular data sharing; and environmental testing of components.  The AVLB provides the Marine Corps only armor-protected assault gap crossing capability.  Continued funding is required to address obsolescence and address operational deficiencies to adapt the tank and AVLB to a changing operational environment and support user-defined product improvements.   Funding also supports items such as miscellaneous tools and test items for the M1A1 tank and associated supporting platforms, safety and sustainment modifications to the bridge launcher, and Materiel Fielding Support.  M1A1 Mod Kit funding in FY 2019 and out realigned to project unit 3776.

The Engineer Mods and Tool Kits line funds modifications and initiatives which are required to address operational priorities, engineering change proposals, safety concerns, support equipment inefficiencies, product quality deficiencies and other issues that affect equipment reliability, availability and readiness.  This approach ensures proper equipment sustainment and life cycle management in response to evolving needs of the Marine Corps fleet.  Operational needs to provide personnel survivability on engineer equipment is essential to current and future operations.  Research and development funding develops and integrates new lighter, compact armor technology and supports ballistic testing for applications to existing and future acquisitions.    

Corrosion Prevention and Control (CPAC): The useful life of Marine Corps assets will be extended through a comprehensive CPAC RDT&E program aimed at identifying and certifying new corrosion control products, materials, processes and procedures for legacy and new acquisitions. The CPAC RDT&E Program works to standardize and substantially improve strategies, objectives and processes to prevent, detect, and treat corrosion and its impacts on Marine Corps ground vehicles and weapons systems. This mission responds to the Congressional directives, DoD and SECNAV instruction to reduce the negative operational effects and associated total ownership cost of Marine Corps ground vehicles and weapons systems.

Assault Bridging Modernization Program: Replaces the legacy M60 armored vehicle and launching system of the current AVLB with the chassis of an M1A1 main battle tank, configured with a modern launching system, to support the launch and recovery of assault bridging in support of MAGTF maneuver. This program will establish commonality across the DoD fleet, eliminates obsolescence and diminishing manufacturing sources and materiel shortfall issues, while increasing the operational effectiveness and readiness of the MAGTF.

The Mine Resistant Ambush Protected (MRAP) Family of Vehicles (FoV) provides tactical mobility for Warfighters with multi-mission vehicles designed to support operational needs and protect personnel from the effects of improvised explosive devices (IEDs), underbody mines, and small arms fire threats.  Multiple MRAP vehicle categories (CATs) have been procured, fielded, and sustained: MRAP All Terrain Vehicle (M-ATV) - Combat Operations (ops) in rural, mountainous, urban terrain.  Category I - Urban combat operations, ambulance. Category II - Multi-mission ops-convoy lead, troop transport, ambulance, utility vehicle. Category III - Mine/IED clearance ops, explosive ordnance disposal.  Operational needs to provide personnel survivability is essential to current and future operations.  Research and development funding develops and integrates support efforts such as ballistic glass or other safety issues, new armor technology and ballistic testing.  MRAP funding in FY 2019 and out realigned to project unit 2509.		86.757		18.965		3.375		3.336				3.336		3.420		3.499		3.568		3.640

		231		A/PP		0206624M		2316		Corrosion Prevention and Control (CPAC)		07						2.514		2.820		2.819		0.000		2.819								

		231		A/PP		0206624M		2316		Engineer Mods and Tool Kits		07						1.089		0.555		0.517		0.000		0.517								

		231		A/PP		0206624M		2316		M1A1 Modifications		07						14.846		0.000		0.000		0.000		0.000								

		231		A/PP		0206624M		2316		Mine Resistant Ambush Protected Family of Vehicles		07						0.516		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		2509		Motor Transport Mod		07		The Marine Corps Tactical Motor Transport Modification (MTM) project manages procurement and life cycle sustainment for more than 25,000 light fleet vehicle and tactical trailer principle end items. A sustained effort is maintained in the Marine Corps for development and testing in support of fleet Service Life Extension Program (SLEP) initiatives, vehicle quality deficiency resolutions, safety initiatives, environmental/state transportation mandated vehicle changes, and system component refresh modification efforts to include addressing deficiencies of HMMWV vehicles due to up armoring and age degradation of the fleet as well as engineering change proposals identified for the Utility Task Vehicle. Since transportation asset operational availability declines at a steady rate over time, SLEP, fleet overhauls, and enhanced depot level modifications are essential in maintaining a viable transportation capability in the Marine Corps Operating Forces.

The Improved Recovery Vehicle (M88A2) Modification program funds research, development and testing of improvements in all areas of the M88A2 vehicle, which provides the MAGTF heavy combat recovery capability. Funding addresses obsolescence and Engineering Change Proposals (ECPs) to improve performance and develop safety related ECPs to correct hazards noted during the standard day to day operation of the M88A2 IRV. 

P-19 Replacement (P-19R) is replacing the obsolete A/S32P-19A Crash Fire Rescue fleet in support of expeditionary airfield operations and the supporting establishment. The vehicle is outfitted with advanced fire suppression equipment.  It provides rescue and aircraft fire fighting capabilities to permanent and expeditionary airfields throughout the Marine Corps. The P-19 Replacement is also employed to fight structural fires in support of base camps and as firefighting support to other elements of the Marine Air Ground Task Force (MAGTF), such as ammunition supply points, Petroleum, Oil and Lubricant (POL) distribution points or hazardous material storage facilities.

The Family of Trailers & Ancillary Equipment (FT&AE) management strategy will use RDT&E funding to explore current and new technological options that can be used to achieve optimum lift within the desired weight and cube constraints in support of the "Lightening the MAGTF" initiative, as well as sustaining and/or improving capabilities, to include re-engineering the ground clearance on various trailers to improve off-road mobility. Transportation and expeditionary goals will be considered in the research and development for the light and medium/heavy trailer fleet to include (but not limited to) the M1076 PLS (Palletized Load System) Trailer, MK1077 Flatrack, MTVR Trailer, M870 40/50 Ton Low Bed, MK970 Tactical Refueler and the Flatrack Refueler Capability (FRC).

The Medium Tactical Vehicle Replacement (MTVR) Modification program line funds numerous modifications and initiatives required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that affect vehicle reliability, availability, maintainability, readiness, as well as energy efficiency.  A proactive and focused approach ensures proper vehicle sustainment and life-cycle management and allows the program office to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.  For example, the Technology Demonstrator effort will continue to explore and develop strategies and products to extend the life of the MTVR to 2042 from its original planned exit date of 2024. The MTVR Technology Demonstrator provides the opportunity to integrate critical upgrades which could be included into a Service Life Extension Program (SLEP). These upgrades would include improvements in fuel consumption, long-term maintainability and improved safety and crew survivability. The PMO is working with PM Fires to procure HIMARS Resupply Vehicles in support of standing up a new HIMARS Battalion by FY22.     

The Logistics Vehicle System Replacement (LVSR) is the Marine Air-Ground Task Force (MAGTF) Heavy Lift Capability system. This line funds numerous modifications and initiatives that are required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that effect vehicle reliability, availability, maintainability and readiness. A proactive and focused approach ensures proper vehicle sustainment and life cycle management and allows the flexibility to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.

The Mine Resistant Ambush Protected (MRAP) Family of Vehicles (FoV) provides tactical mobility for Warfighters with multi-mission vehicles designed to support operational needs and protect personnel from the effects of improvised explosive devices (IEDs), underbody mines and small arms fire threats.  Multiple vehicle categories (CATs) have been procured, fielded and sustained: MRAP All Terrain Vehicle (M-ATV) - Combat Operations (ops) in rural, mountainous, urban terrain.  Category I - Urban combat operations, ambulance. Category II - Multi-mission ops-convoy lead, troop transport, ambulance, utility vehicle. Category III - Mine/IED clearance ops, explosive ordnance disposal.  Operational needs to provide personnel survivability is essential to current and future operations.  Research and Development funding develops and integrates support efforts such as ballistic glass and other safety issues, new armor technology and ballistic testing.		46.099		0.626		5.267		5.595				5.595		1.773		1.816		1.846		1.884

		231		A/PP		0206624M		2509		Combat Service Support Eng Equip MRAP		07						0.000		0.526		0.549		0.000		0.549								

		231		A/PP		0206624M		2509		Family of Trailers & Ancillary Equipment		07						0.215		0.205		0.209		0.000		0.209								

		231		A/PP		0206624M		2509		IRV (M88A2) HERCULES		07						0.209		0.000		0.000		0.000		0.000								

		231		A/PP		0206624M		2509		Logistics Vehicle System Replacement		07						0.000		0.211		0.213		0.000		0.213								

		231		A/PP		0206624M		2509		Medium Tactical Vehicle Replacement (MTVR)		07						0.000		3.672		3.949		0.000		3.949								

		231		A/PP		0206624M		2509		Motor Transport Modification (MTM)		07						0.002		0.653		0.675		0.000		0.675								

		231		A/PP		0206624M		2509		P-19 Replacement		07						0.200		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		2510		MAGTF CSSE & SE		07		Environmental Control Equipment:
The Family of Environmental Control Equipment (ECE) consists of Environmental Control Units (ECU), Field Refrigeration Systems (FRS), and Cooling and Refrigeration Expeditionary Tool Kits (CREK). These systems provide required heating, cooling, storage, and servicing for systems throughout the Marine Corps. Current efforts seek to replace all legacy ECE with systems of higher reliability and higher efficiency using Environmental Protection Agency (EPA) approved refrigerants, which offer more energy efficiency, enhanced mobility, are easier to repair, and quieter than their predecessors. With environmental control systems consuming 50-70% of tactical electric power in theater, these savings will be a significant contribution to reducing the USMC fuel demand, and lightening the Marine Air-Ground Task Force (MAGTF). The Warfighter benefit includes a decreased logistics footprint, less reliance on petroleum-derived fuels, increased local energy security, and reduced tanker losses (fewer on the road). The operational imperative to reduce fuel usage will consequently reduce refueling operations and exposing Marines to hazardous fuel convoy operations.
Efforts include research, development, and integration testing of:
(1) Small Field Refrigeration Systems (SFRS) replacement. This effort seeks to replace legacy SFRSs to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.
(2) Family of ECU replacement. This effort seeks to replace legacy ECUs to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.

Mobile Power Equipment:
The Family of Mobile Electric Power Equipment consists of command and control systems for power management and distribution (intelligent power management), tactical generators ranging from 2 to 100 kilowatts, power distribution systems, energy storage systems, load banks, floodlights, cabling, and electrician tool kits. This equipment is to procure, field,manage and provide electricity on the battlefield. Systems may be mounted on prime movers, skids or trailers. Systems support maneuver, combat support, and combat service support units requiring tactical power to operate weapons systems, Command, Control, Communications, Computers and Intelligence (C4I) systems, medical and messing facilities,environmental control equipment, and water purification systems. With over 10,000 generators and using diesel engines in the Operating Forces, improving their fuel efficiency and reliability will be a significant contribution to reducing the USMC fuel demand, and lightening the MAGTF. The Warfighter benefit includes a decreased logistics footprint, less reliance on petroleum derived fuels, increased local energy security, and reduced tanker losses (fewer on the road). The operational imperative to reduce fuel usage will consequently reduce
refueling operations and exposing Marines to hazardous fuel convoy operations.

Efforts encompass research, development, integration, and testing of the following item:
Intelligent Power Management Systems (IPMS) provide a robust, modular, and scalable solution to interconnect, control, store and distribute power from various sources. As a result,the power requirements will be met in a more efficient manner by matching power production to load demand, reducing spinning reserve, extending maintenance cycle times, and reducing fuel consumption. The IPMS will consist of a micro-gridding capability which will consist of the Advance Digital Control System, which is a product improvement for the
Advance Medium Mobile Power Source generators, an Intelligent Power Distribution (IPD) system, an Energy Storage Unit (ESU), a Metering and Monitoring capability, and it will eventually integrate renewables.

The Advanced Power Sources:
The Advanced Power Sources(APS) efforts will focus on achieving the Marine Corps goal of lightening the Marine Air Ground Task Force (MAGTF) through reduced logistical fuel resupply needs. The Mobile Electric Hybrid Power Source (MEHPS) Capability Development Document (CDD) addresses the USMC Expeditionary Water and Waste (E2W2) Initial Capabilities Document (ICD) and supports the MAGTF intent to: travel lighter and faster, use less fuel, depend less on the supply chain; and reduce energy production, storage, and distribution requirements. This CDD addresses the Operational Energy (OE) ICD identifying the power and energy criticalities to the Joint Force. The Mobile Electric Hybrid Power System (MEHPS) will focus on hybrid power systems using solar panels and battery storage capable of improved fuel efficiency and silent operations in the 0.5-5kW and 10-15kW power range. These systems will be smaller, lighter and more efficient systems that reduce the demand for fossil fuels, extending the Commander's operational reach. These efforts will transition into production of systems that integrate with the Tactical Quiet Generator (TQG), Advanced Medium Mobile Power Sources (AMMPS), and future generator sets. The Lithium Battery Storage and Maintenance (LBSM) effort in coordination with large format lithium-Ion batteries integrated with MEHPS will focus on developing a modular solution to store and maintain a variety of battery form factors and chemistries. This will provide an environmentally protected, deployable battery maintenance and storage shelter with the capability to maintain and condition deployable batteries that will significantly decrease O&M costs to the Fleet by extending the life of fielded batteries.		31.863		3.225		6.015		3.036				3.036		4.539		4.445		4.176		4.259

		231		A/PP		0206624M		2510		Advanced Power Sources		07						0.959		2.168		2.380		0.000		2.380								

		231		A/PP		0206624M		2510		Environmental Control Equipment		07						0.642		0.497		0.504		0.000		0.504								

		231		A/PP		0206624M		2510		Mobile Power Equipment Next Gen Power Distribution System		07						1.624		3.350		0.152		0.000		0.152								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		2929		Testing Measuring Diag Equip & SE		07		The Marine Corps Family of Automatic Test Systems (ATS), provides automatic test program capability for use by technicians both in garrison and the forward edge of the battlefield; specifically in the areas of interactive electronic technical manuals, condition/predictive based maintenance, and embedded sensors and prognostics.		10.197		0.588		0.647		0.572				0.572		0.626		0.638		0.652		0.664

		231		A/PP		0206624M		2929		Automatic Test Systems (ATS)		07						0.588		0.647		0.572		0.000		0.572								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		3776		Combat Track Vehicles Mod		07		The Combat Track Vehicles Mod effort provides armor-protected mobile firepower to include improvements in all areas of the M1A1 main battle tank, Improved Recovery Vehicle (IRV), and Armored Vehicle Launched Bridge (AVLB). Efforts under the Mod line pertaining to the M1A1 include improvements such as:  lethality systems, to increase armament accuracy and provide for off-board targeting improvements; survivability systems (including active and passive); communications and command and control; and mobility, increasing the crew's situational awareness through sensor enhancements and intra-vehicular data sharing; and environmental testing of components.  The IRV (also known as the M88A2) provides heavy armor-protected recovery capability to the MAGTF.  The Mod line funds research, development, and testing of improvements in all areas of the IRV. This funding addresses obsolescence and Engineering Change Proposals (ECPs) to improve performance and develop safety related ECPs to correct hazards noted during the day to day operation of the M88A2 IRV.		0.000		0.000		14.601		25.222				25.222		5.215		4.861		4.062		4.143

		231		A/PP		0206624M		3776		IRV (M88A2) Modifications		07						0.000		0.359		0.367		0.000		0.367								

		231		A/PP		0206624M		3776		M1A1 Modifications		07						0.000		14.242		24.855		0.000		24.855								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		231		Project		0206624M		9C90		MTVR Mod		07		The Medium Tactical Vehicle Replacement (MTVR) Modification program line funds numerous modifications and initiatives required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that affect vehicle reliability, availability, maintainability, readiness, as well as energy efficiency.  A proactive and focused approach ensures proper vehicle sustainment and life-cycle management and it allows the program office to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.  For example, the Technology Demonstrator effort will continue to explore and develop strategies and products to extend the life of the MTVR to 2042 from its original date of 2024. The MTVR Technology Demonstrator provides the opportunity to integrate critical upgrades which could potentially be included into a Service Life Extension Program (SLEP). These upgrades would include improvements in fuel consumption, long-term maintainability and improved safety and crew survivability.		49.122		1.272		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		231		A/PP		0206624M		9C90		Product Development		07						0.105		0.000		0.000		0.000		0.000								

		231		A/PP		0206624M		9C90		Support		07						0.197		0.000		0.000		0.000		0.000								

		231		A/PP		0206624M		9C90		Test and Evaluation		07						0.970		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		232		PE		0206625M				USMC Intelligence/Electronics Warfare Sys		07		This Program Element (PE) for Intelligence Command and Control (C2) includes Military Intelligence Program (MIP) funds for Marine Corps Intelligence capabilities necessary to support the employment of intelligence, reconnaissance, surveillance (ISR), and target acquisition resources integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy. Marine Corps intelligence capabilities are divided into three functional areas organized along intelligence processes: Sensing (Persistent ISR), Analysis
(Distributed Common Ground/Surface System Marine Corps (DCGS-MC)), and Dissemination (Intelligence Dissemination and Utilization (IDU)).  This PE funds the Sensing and Dissemination portfolios while the Analysis portfolio is budgeted under DCGS-MC PE 0305208M.		107.146		30.630		37.821		21.458				21.458		22.338		16.426		22.397		22.051

		232		Project		0206625M		2272		Intel Command and Control (C2) Sys		07		INTELLIGENCE COMMAND AND CONTROL (C2) includes Military Intelligence Program (MIP) funds for Marine Corps Intelligence capabilities necessary to support the employment of intelligence, reconnaissance, surveillance (ISR), and target acquisition resources integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy.  Marine Corps intelligence capabilities are divided into three functional areas organized along intelligence processes: Sensing (Persistent ISR), Analysis (Distributed Common Ground/Surface System Marine Corps (DCGS-MC)), and Dissemination (Intelligence Dissemination and Utilization (IDU)).  This project funds the Sensing and Dissemination portfolios while the Analysis portfolio is budgeted under the DCGS-MC PE.

PERSISTENT INTELLIGENCE, SURVEILLANCE AND RECONNAISSANCE (PISR) GROUND SYSTEMS: PISR is a comprehensive strategy that synchronizes organic and external ISR assets in support of MAGTF operations. This capability involves sensing the operational environment through a variety of systems, from satellites overhead to reconnaissance Marines on the ground. PISR incorporates terrestrial sensing capability from the following ground collection systems. 

TERRESTRIAL COLLECTION provides a tactical ground sensor Family of Systems (FoS) that are organic to the MAGTF and facilitate near-real time PISR sensing to MAGTF decision-makers and users. Sensors are networked to the maximum extent possible to enable the sharing of standard data and information to support all six Marine Corps warfighting functions (C2,Intelligence, Operations, Protection, Fires, and Maneuver) with both targeting and battlespace awareness. An array of sensor delivery methods, and a variety of sensor characteristics enable the MAGTF to sense air (low altitude), land (surface, underground), sea (surface and subsurface), environmental effects (weather), and man-made objects (e.g. inside buildings) to determine threat location, disposition, movement and direction. The Terrestrial Collection portfolio includes, but not limited to, Ground Based Operational Surveillance System (GBOSS), MAGTF Secondary Imagery Dissemination System (MSIDS), and Tactical Remote Sensor System (TRSS). GBOSS is an expeditionary, ground-based, self-contained, multi-spectral sensor-oriented, persistent surveillance system used to observe, collect, detect, identify, classify, track, and report on contacts, objects of interest, and assessed threats twenty-four hours a day utilizing a fused video and sensor data display. MSIDS provides organic tactical digital imagery collection, transmission and receiving capability to the MAGTF Commander. TRSS provides all-weather direction, location determination, targeting, and tactical indications and warning of enemy activity in the MAGTF Commander's Area of Interest.

COUNTER INTELLIGENCE AND HUMAN INTELLIGENCE (CI/HUMINT) Equipment Program (CIHEP) provides each Marine CI/HUMINT Company within the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISRE) with an integrated, standardized, and interoperable suite of information and communication systems. The CIHEP program provides specialized equipment that is lightweight, modular, and tailorable, in deployable packages to conduct full spectrum, tactical CI and HUMINT activities, to include Technical Surveillance Countermeasures (TSCM) operations. TSCM operations use techniques to detect, neutralize, and exploit hostile technical surveillance technologies and hazards that permit the unauthorized access to or removal of information. CI/HUMINT elements are generally task-organized in support of a MAGTF or other supported commanders, providing them the capability to rapidly collect, process, and disseminate counterintelligence and human intelligence information in support of military planning and operations. CIHEP is comprised of ten modules of commercial and government off the-shelf equipment. Different components are selected for refresh each year in order to maintain current capabilities and ensure interoperability and standardization with related systems. This results in an equipment suite that enhances the operating force's CI/HUMINT capabilities, while maintaining interoperability within the USMC and joint CI/HUMINT communities. The modularity of the CIHEP program allows Marines to perform a variety of missions in support of commanders, while carrying only those items necessary to accomplish the mission. CIHEP provides state- of-the-art mission critical information protection capabilities, as well as the ability to detect, identify, and locate specific technical threats.

TACTICAL SIGNALS INTELLIGENCE (SIGINT) Collection System (TSCS) provides rapidly deployable capability that is the only Tactical Signals collection capability in the Marine Air-Ground Task Force (MAGTF) in both man packable and vehicular configurations, and provides collections capabilities needed to develop intelligence.  The TSCS Family of Systems (FoS) incorporates the Radio Reconnaissance Equipment Program (RREP) and Team Portable Collection Systems - Multi-Platform Capable (TPCS-MPC) programs into a single program, providing a modular and scalable suite of equipment that exploits information from more technically advanced target sets.  The TSCS FoS has an incremental acquisition strategy, providing Technical Refresh for legacy TPCS-MPC and RREP systems as the systems become obsolete and/or require technology insertions to maintain pace with our adversaries. The prioritization of capabilities included in each increment is based on obsolescence and required capability upgrades against advanced target sets. Fluctuations within the funding profile is due to different components being refreshed each year. 

COMMUNICATION EMITTER SENSING and ATTACKING SYSTEM (CESAS) is the sole USMC high power, man-packable, and ground mobile Electronic Attack (EA) asset. CESAS supports the MAGTF Commander in the execution of his Electronic Warfare (EW) operations and Information Operations, by detecting, denying, and disrupting hostile communication emitters across a broad range of communication frequencies. CESAS covers the High Frequency (HF), Very High Frequency (VHF), and Ultra High Frequency (UHF) frequency ranges against enemy emitters using modern modulation schemes. CESAS allows flexible employment to conduct EA while on the move or in a stationary position, thus optimizing the Commander's ability to employ this asset for the greatest success of the mission. CESAS uses an incremental acquisition strategy, providing Technical Refresh for legacy systems as the systems become obsolete and/or require technology insertions to maintain pace with our adversaries.

PROCESSING, EXPLOITATION, ANALYSIS AND PRODUCTION SYSTEMS: Processing, exploitation, analysis and production actions of the Intelligence process enables Marines to understand the all-source information/data revealed by PISR. The Distributed Common Ground System - Marine Corps (DCGS-MC) Enterprise (BLI 4767) will serve as the Marine Corps ISR Enterprise (MCISRE) backbone, migrating select capabilities into a single, integrated, net-centric baseline via clearly defined capability drops.  The Intelligence Analysis System (IAS) FoS (All-Source) and the Technical Control Analysis Center (TCAC) FoS (Signal Intelligence (SIGINT)) transition to Project 2268 DCGS-MC beginning FY20.

INTELLIGENCE DISSEMINATION AND UTILIZATION (IDU) SYSTEMS: The IDU capability set performs the dissemination and integration functions of the Intelligence process. Dissemination connects the Intelligence product to the Commander who "operationalizes" these products through informed decisions.

The ITELLIGENCE BROADCAST RECEIVER(IBR) acquisition program is a family of terminals that conform to the Department of Defense (DoD) Integrated Broadcast Service (IBS) objectives of interoperability and commonality to receive and process near-real time multi-intelligence data. The IBR family of terminals provide MAGTF Commanders with the only direct access to IBS data via UHF Satellite Communications (SATCOM) broadcast channels. The IBR program is an evolving, multi-Service architecture designed to keep pace with Commanders' targeting and information requirements and conforms to the DoD IBS objectives of interoperability and commonality, which is currently accomplished using the Universal Serial Bus (USB) Embedded National Tactical Receiver (ENTR). The ENTR Version 4 (V4) will supplement and replace the USB ENTR which is no longer in production. The ENTR V4 provides a 50% weight reduction and doubles the life expectancy of the battery compared to the USB ENTR. Additionally, the IBR program is researching technology to meet the existing transceiver requirement identified in the Joint Tactical Terminal Joint Operational Requirements Document (JORD).  The IBR family of terminals receive Blue Force Tracker data, which is a key element in developing and maintaining situational awareness as it relates to the common threat/common operating picture. The IBR provides NRT strategic, theater, and tactical sensor-to-shooter connectivity as well as NRT Theater Missile Defense indications and warnings. Additionally, the IBR provides connectivity to IBS Common Interactive Broadcast and IBS Alternative Path. 

JOINT WORLDWIDE INTELLIGENCE COMMUNICATIONS SYSTEM (JWICS) is the Top Secret Sensitive Compartmented Information (TS/SCI) portion of the Defense Information System Network. It incorporates advanced networking technologies that permit point-to-point or multi-point information exchange involving voice, text, graphics, data and video teleconferencing within the DoD Intelligence Community. JWICS provides Marine Forces with special intelligence that significantly enhances the detail and quality of intelligence support that intelligence organizations provide to operating forces.

SENSITIVE COMPARTMENTED INFORMATION COMMUNICATIONS(SCI COMMS) is a Super-High Frequency multi-band satellite communications Family of Systems (FoS), that provides a tactical capability at the Top Secret (TS)/SCI and Secret Collateral levels to USMC intelligence units. The SCI COMMS FoS is the only deployable communications system that is dedicated for TS/SCI data and voice communications that can receive, transmit and disseminate bulk data and imagery products to and from national tactical intelligence sources. The FoS consists of palletized, team level, and man-packable systems - TROJAN SPIRIT, High Bandwidth Special Intelligence-Palletized Terminal (HBSI-PT), and Sensitive Compartmented Intelligence Kit (SCIK) - which provide USMC tactical commanders with high-capacity, near-real-time access to intelligence from national agencies, joint, coalition, service activities, intelligence producers, and other tactical units via connectivity to Joint Worldwide Intelligence Communications System, National Security Agency (NSA) Network, coalition networks, and Secret Internet Protocol Router Network.

The overall decrease of $16.372M is principally due to the realignment of TCAC and IAS resources to RDTE PRJ 2268, DCGS-MC, concentrating investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.		107.146		30.630		31.346		14.974				14.974		15.744		9.695		15.528		15.045

		232		A/PP		0206625M		2272		*Communication Emitter Sensing and Attacking System (CESAS):  Product Development		07						3.776		6.383		5.193		0.000		5.193								

		232		A/PP		0206625M		2272		*Communication Emitter Sensing and Attacking System (CESAS):  Support		07						0.025		0.039		0.075		0.000		0.075								

		232		A/PP		0206625M		2272		*Counterintel and Human Intel Equip (CIHEP):  Test and Evaluation		07						0.682		0.332		0.338		0.000		0.338								

		232		A/PP		0206625M		2272		*Ground-Based Operational Surveillance System: Test and Evaluation		07						1.782		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Intelligence Analysis System (IAS):  Product Development		07						2.930		3.905		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Intelligence Analysis System (IAS):  Support		07						0.966		0.567		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Intelligence Analysis System (IAS): Test and Evaluation		07						0.961		1.700		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Intelligence Broadcast Receiver (IBR): Product Development		07						0.469		0.476		0.480		0.000		0.480								

		232		A/PP		0206625M		2272		*Joint Worldwide Intel Comms Sys (JWICS): Product Development		07						0.000		1.714		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*MAGTF Secondary Imagery Dissemination System (MSIDS): Test and Evaluation		07						0.169		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*SCI COMMS:  Test and Evaluation		07						0.000		0.061		0.148		0.000		0.148								

		232		A/PP		0206625M		2272		*SCI COMMS: Product Development		07						0.370		0.539		0.459		0.000		0.459								

		232		A/PP		0206625M		2272		*SCI COMMS: Support		07						0.000		0.106		0.113		0.000		0.113								

		232		A/PP		0206625M		2272		*Tactical Exploitation of National Capabilities (TENCAP): Product Development & Technical Assessments		07						9.293		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Tactical Remote Sensor System (TRSS):  Test and Evaluation		07						0.474		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Tactical Remote Sensor System (TRSS): Product Development		07						1.118		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Product Development		07						1.299		5.045		5.520		0.000		5.520								

		232		A/PP		0206625M		2272		*Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Support		07						0.035		0.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Test and Evaluation		07						1.289		0.650		1.077		0.000		1.077								

		232		A/PP		0206625M		2272		*Technical Control and Analysis Center (TCAC):  Product Development		07						3.037		3.515		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Technical Control and Analysis Center (TCAC): Support		07						0.315		0.291		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Technical Control and Analysis Center (TCAC): Test and Evaluation		07						1.640		2.534		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Terrestrial Collection: Product Development		07						0.000		1.088		1.071		0.000		1.071								

		232		A/PP		0206625M		2272		*Terrestrial Collection: Support		07						0.000		1.000		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		*Terrestrial Collection: Test and Evaluation		07						0.000		1.401		0.000		0.000		0.000								

		232		A/PP		0206625M		2272		Communication Emitter Sensing and Attacking System (CESAS): Test and Evaluation		07						0.000		0.000		0.500		0.000		0.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		232		Project		0206625M		3771		Tactical Exploitation of National Capabilities (TENCAP)		07		The Tactical Exploitation of National Capabilities (TENCAP) programs provides the innovation and adaptability necessary for the Marine Corps Intelligence Enterprise to support MAGTF operations in increasingly complex environments against technologically savvy adversaries.  TENCAP exploits current national reconnaissance systems and programs by examining both technical and operational capabilities, implementing training, and sponsoring concept demonstrations to directly support Marine Corps operating forces.  The goal is to pursue technologies which exploit data from national systems to enhance intelligence support to the Marine Air-Ground Task Force (MAGTF) and/or the supported Joint Task Force commander.  Additionally, TENCAP supports a persistent, distributed, development, test, and certification environment that addresses critical tactical intelligence capability gaps and delivers sustainable solutions to the operating forces and Marine Corps Systems Command (MSCS) through rapid delivery of emerging technologies.		0.000		0.000		6.475		6.484				6.484		6.594		6.731		6.869		7.006

		232		A/PP		0206625M		3771		Tactical Exploitation of National Capabilities (TENCAP): Product Development & Technical Assessments		07						0.000		6.475		6.484		0.000		6.484								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		233		PE		0206629M				(U)Amphibious Assault Vehicle		07		This Program Element contains the Assault Amphibious Vehicle (AAV) Modifications Line and the terminated AAV Survivability Upgrade (AAV SU) program.  The AAV Modifications Line provides life-cycle support to ensure cost-effective combat readiness for the AAV Family of Vehicles (FOV).  This is accomplished through engineering changes resulting from continuous review of sub-systems to maintain system supportability, safety, reduce total ownership costs, improve fleet readiness, address obsolescence issues, and improve vehicle survivability and performance.  The AAV SU program was designed to increase Personnel-Variant (P-variant) and Command-variant (C-Variant) survivability and force protection capabilities while maintaining the required land and water mobility performance.

The USMC decided to terminate the AAV Survivability Upgrade (AAV SU) program in order to better align to the National Defense Strategy; the remaining AAV SU funding will be utilized for program cancellation, which is expected to take from 12-24 months to complete.  Funding to maintain and sustain the legacy AAV fleet will continue herein through the AAV Modifications Line.		165.752		53.404		20.690		5.476				5.476		13.260		9.838		6.018		6.138

		233		Project		0206629M		2938		Amphibious Assault Vehicle		07		The Assault Amphibious Vehicle (AAV) program provides life-cycle support to ensure cost-effective combat readiness for the AAV Family of Vehicles (FOV).  This is accomplished through engineering changes resulting from continuous review of sub-systems to maintain system supportability, safety, reduce total ownership costs, improve fleet readiness, address obsolescence issues, and improve vehicle survivability and performance.  The AAV program also included a Survivability Upgrade, which was designed to increase Personnel (P-Variant) and Command (C-Variant) survivability and force protection, while maintaining the required land and water mobility performance.  

The USMC decided to terminate the Survivability Upgrade program in order to better align with the National Defense Strategy.  Program life-cycle support for the AAV Family of Vehicles (FOV) will continue herein under the AAV Modifications Line.		165.752		53.404		20.690		5.476				5.476		13.260		9.838		6.018		6.138

		233		A/PP		0206629M		2938		Management and Engineering Technical Services		07						6.571		3.079		0.000		0.000		0.000								

		233		A/PP		0206629M		2938		Product Development		07						28.250		13.829		3.724		0.000		3.724								

		233		A/PP		0206629M		2938		Support		07						4.000		2.425		1.403		0.000		1.403								

		233		A/PP		0206629M		2938		Test and Evaluation		07						14.583		1.357		0.349		0.000		0.349								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		234		PE		0207161N				Tactical Aim Missiles		07		The AIM-9X Block II/II+ Sidewinder (AIM-9X Blk II/II+) continues the evolution of the AIM-9 series of missiles.  This missile program delivers a launch and leave, air combat munition that uses passive Infrared (IR) energy to acquire and track enemy air targets and complements the radar guided Advanced Medium Range Air-to-Air Missile (AMRAAM).  F/A-18 first shot, first kill opportunities while conducting basic fighter maneuvering (dogfighting) Within Visual Range (WVR) are essential for aircrew survival.  The AIM-9X provides these opportunities with unmatched offensive and defensive capabilities against threats WVR, even when IR countermeasures are employed.  The AIM-9X also provides air superiority in the Beyond Visual Range (BVR) air-to-air battle.  Anti-tamper features have been incorporated to protect improvements inherent in this design.  The AIM-9X Block II missile is critical for projecting power and winning decisively against threats identified in Defense Planning Guidance and the Navy's Navigation Plan.

AIM-9X is a Post Milestone C, Acquisition Category IC (ACAT-IC) joint service program led by the Department of the Navy.  The Block II program has completed independent operational testing and found to be operationally effective and operational/suitable.  The program achieved Navy Initial Operational Capability (IOC) in March 2015 and received Full Rate Production decision in August 2015.  The first Full Rate Production Lot contract was awarded in September 2015.  This budget line will continue technical refresh of critical obsolete components, implement cost reduction initiatives, improve insensitive munitions performance, correct deficiencies, and increase capabilities through software enhancements, and conduct testing to ensure platform integration onto threshold US Navy aircraft.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

The USN & USAF require additional quantities beyond the approved APB (Change 1: 31 Aug 2015); an update is in staffing for approval.		478.751		34.063		40.121		19.488				19.488		6.946		0.345		0.348		0.349

		234		Project		0207161N		0457		AIM-9X		07		The AIM-9X Block II/II+ Sidewinder (AIM-9X Blk II/II+) continues the evolution of the AIM-9 series of missiles.  This missile program delivers a launch and leave, air combat munition that uses passive Infrared (IR) energy to acquire and track enemy air targets and complements the radar guided Advanced Medium Range Air-to-Air Missile (AMRAAM).  F/A-18 first shot, first kill opportunities while conducting basic fighter maneuvering (dogfighting) Within Visual Range (WVR) are essential for aircrew survival.  The AIM-9X provides these opportunities with unmatched offensive and defensive capabilities against threats WVR, even when IR countermeasures are employed.  The AIM-9X also provides air superiority in the Beyond Visual Range (BVR) air-to-air battle.  Anti-tamper features have been incorporated to protect improvements inherent in this design.  The AIM-9X Block II missile is critical for projecting power and winning decisively against threats identified in Defense Planning Guidance and the Navy's Navigation Plan.

This line item continues Technical Refresh of components and software, as well as incorporates advanced development products and capabilities, to meet threshold requirements of the capabilities production document.  Specifically, the program will redesign, develop and integrate components facing obsolescence, implement cost reduction initiatives, enhance insensitive munitions performance, incrementally improve operational flight software to fully utilize capabilities of the missile, and improvements in anti-tamper and cyber security technology.

The program strategy is to redesign the control actuation system (CAS) battery, and incorporate it into the Lot 18 (FY 2018) production missile.  Next, the program will complete missile software improvements (software version 9.4) and release it into Lot 19 (FY 2019) and prior missiles.  The software will provide improved enemy flare rejection (infrared counter-countermeasures), partial and degraded cueing, beyond visual range engagement capabilities, improve small target acquisition (cruise missile and UAV), and provide surface attack capability over land and sea.		478.751		34.063		40.121		19.488				19.488		6.946		0.345		0.348		0.349

		234		A/PP		0207161N		0457		Management Services		07						0.207		0.207		0.107		0.000		0.107								

		234		A/PP		0207161N		0457		Product Development		07						26.945		27.049		8.611		0.000		8.611								

		234		A/PP		0207161N		0457		Test and Evaluation Activities and Support		07						6.911		12.865		10.770		0.000		10.770								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		235		PE		0207163N				AMRAAM		07		This joint Navy/Air Force program is structured in response to the Joint Service Operational Requirement and Mission Element Need Statement to develop an air superiority air-to-air missile with significant improvements in operational utility and combat effectiveness.  This program supports the integration of the Advanced Medium Range Air-to-Air Missile (AMRAAM) into Navy aircraft with analysis of Navy unique applications, aircraft missile integration tasks, product improvement efforts including missile software upgrade development and procurement of hardware to support Navy test and evaluation tasks. The development program enhances AMRAAM capability and operational flexibility against current and projected threats, incorporates high payoff technology development, performs risk reduction activities, and investigates new variants and/or alternate missions that may use AMRAAM attributes. Funding in FY 2020 through FY 2024 supports Navy unique Test & Evaluation for Navy fielding of improved capability via System Improvement Program (SIP).

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		193.264		29.486		28.235		39.029				39.029		37.319		28.190		25.622		26.133

		235		Project		0207163N		0981		AMRAAM		07		This joint Navy/Air Force program is structured in response to the Joint Service Operational Requirement and Mission Element Need Statement to develop an air superiority air-to-air missile with significant improvements in operational utility and combat effectiveness.  This program supports the integration of the Advanced Medium Range Air-to-Air Missile (AMRAAM) into Navy aircraft with analysis of Navy unique applications, aircraft missile integration tasks, product improvement efforts including missile software upgrade development and procurement of hardware to support Navy test and evaluation tasks.  Funding in FY 2020 through FY 2024 supports Navy unique Test & Evaluation for Navy fielding of improved capability via SIP.		193.264		29.486		28.235		39.029				39.029		37.319		28.190		25.622		26.133

		235		A/PP		0207163N		0981		System Improvement Program (SIP) Efforts		07						17.148		14.263		23.090		0.000		23.090								

		235		A/PP		0207163N		0981		Test and Evaluation		07						12.338		13.972		15.939		0.000		15.939								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		239		PE		0303109N				Satellite Communications (Space)		07		The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) program for enhancing protected and survivable satellite communications to Naval forces. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic nuclear operations, strategic defense, theater missile defense, and space operations and intelligence in support of Resilient Command and Control (RC2) initiatives. The NMT system replenishes and improves on Navy terminal capabilities of the Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS) and Global Broadcast Service (GBS). The new system equips the warfighters with the assured, jam resistant, secure communications as described in the joint AEHF satellite communications system and WGS Operational Requirements Documents (ORD). 

The Mobile AEHF Terminal (MAT) is the Navy's solution to provide key communications using the AEHF satellite constellation to support the Take Charge and Move Out (TACAMO) Ground Communication mobile mission, while also meeting mobility, size and weight requirements. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites.		0.000		0.000		0.000		34.344				34.344		20.250		27.164		7.000		6.000

		239		Project		0303109N		0728		EHF SATCOM Terminals		07		The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) Program for enhancing protected and survivable satellite communications to Naval forces. Although development of the NMT terminal is complete, software and hardware upgrade development is ongoing to provide enhanced capabilities to the fleet. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas, and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic defense, theater missile defense, and space operations and intelligence. The NMT system replenishes and improves on Navy Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS), and Global Broadcast Service (GBS) terminal capabilities. The new system equips the warfighters with assured, jam resistant, secure communications as described in both the joint AEHF Satellite Communications System and the WGS Operational Requirement Documents (ORD). Mission requirements specific to Navy operations, including threat levels and scenarios, are contained in the ORD. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites. 

The Wideband Anti-Jam Modem System (WAMS) is a Navy technology upgrade that enhances communication capability of shipboard and submarine NMTs by providing wideband Anti-Jam (AJ) Satellite Communication throughput over Wideband Global SATCOM (WGS). WAMS is a major contributor in supporting the National Defense Strategy by investing in resilience to provide assured communications capabilities. WAMS enables space segment Anti Jam (AJ) diversity (EHF/AEHF and WGS), thus enabling NMT ships and submarines equipped with the modem to operate in wideband links closer to threat jammers. The United States USAF (USAF) Protected Tactical Enterprise Service (PTES) program will provide the ground hub component of the WAMS communication system. This PTES joint hub will serve as a DoD enterprise service ground solution for the use of the Protected Tactical Waveform (PTW) of SATCOM communications and introduces a Network Operations Without Shore (NOWS) capability. The NOWS capability will use the Direct Sequence Spread Spectrum (DSSS) waveform that provides uninterrupted communication in case of loss of shore hub connectivity. PTW is a Frequency Hopped Spread Spectrum (FHSS) waveform that provides high data rates in a benign environment and anti-jam protection to meet contested data rate requirements. High data rate anti-jam capability is enabled via the Protected Tactical Waveform (PTW) and low data rate anti-jam capability is provided via the Direct Sequence Spread Spectrum (DSSS) waveform. These two waveforms are designed to operate over the Wideband Global SATCOM system as well as other transponded satellites, and are also forward compatible with the on-board processing capabilities of the future Protected Tactical Satellites (PTS). WAMS enables the use of WGS X and Ka-band resources to assure access to mission critical communications to provide Resilient Command and Control (RC2) capabilities in contested/degraded environments, formerly known as Anti-Access/Area Denial (A2AD). The use of WAMS PTW on WGS will augment AEHF Extended Data Rate (XDR) services to provide the information throughput capacity necessary to support critical Command and Control capability. 

Development efforts, including Adaptive Coding, Time of Day, and the Wideband Anti-Jam Modem System (WAMS) augment the baseline NMT system to pace the evolving threats to the warfighter. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclement weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.

The Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) is the Navy's solution to provide key communications using the AEHF satellite constellation to support the Take Charge and Move Out (TACAMO) Ground Communication mobile mission, while also meeting mobility, size and weight requirements. The FY20 request will provide for planning and design efforts to include requirements definition and refinement, cost estimates, Integrated Master Schedule (IMS) development and maintenance, analysis of alternatives, and acquisition approach development for the potential follow-on effort. The project requires technical and trade studies including technical feasibility studies, security studies, link budget study, High altitude Electro Magnetic Pulse (HEMP) study, existing terminal studies, Baseband studies, future compatibility studies, and logistics commonality studies.

The FY20 request will provide for the award of a full and open competitive contract for the design and development Wideband Anti Jam Modem System (WAMS) to include the Navy unique requirements and to design and implement the changes required to the technical baseline to support the integration of WAMS with the NMT.  The FY20 request will also  provide for MAT planning, design efforts, cost estimates, Integrated Master Schedule (IMS) development and maintenance, analysis of alternatives, and acquisition approach development for the potential follow-on effort.		0.000		0.000		0.000		34.344				34.344		20.250		27.164		7.000		6.000

		239		A/PP		0303109N		0728		Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT)		07						0.000		0.000		12.000		0.000		12.000								

		239		A/PP		0303109N		0728		NMT Resilient C2 Development		07						0.000		0.000		22.194		0.000		22.194								

		239		A/PP		0303109N		0728		Technology Insertion		07						0.000		0.000		0.150		0.000		0.150								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		240		PE		0303138N				Consolidated Afloat Network Ent Services(CANES)		07		Consolidated Afloat Networks and Enterprise Services (CANES) is the Navy's Program of Record (POR) to replace and modernize existing afloat networks with the necessary hardware, software and enterprise services infrastructure to enable information warfare from and within the tactical domain. CANES provides complete infrastructure inclusive of hardware, software, processing, storage and end user devices for the Unclassified, Coalition, Secret and Sensitive Compartmented Information (SCI) enclaves to a wide variety of Navy surface combatants, submarines and Maritime Operations Centers. CANES services include application hosting, data transport and storage, system management, cyber security, email, web, chat, collaboration, and voice and video services. CANES is based on the overarching concept of reducing the number of afloat networks and providing enhanced efficiency through a single engineering focus on integrated technical solutions.  It allows for streamlined acquisition, contracting, test events, sustainment, and significant lifecycle efficiencies through consolidation of multiple configuration management baselines, logistics, and training efforts into a single unified support structure.  

More than eighty (80) hosted applications and systems inclusive of Command and Control, Intelligence, Surveillance and Reconnaissance, Information Operations, Logistics and Business domains require the CANES infrastructure to operate in the tactical environment.  Specific programs, such as Distributed Common Ground System - Navy (DCGS-N), Global Command and Control System - Maritime (GCCS-M), Naval Tactical Command Support System (NTCSS), and Undersea Warfare Decision Support System (USW-DSS), no longer provide their own independent network hardware and now depend on CANES to field, host, and sustain their capabilities. The CANES Application Integration program provides common software governance, testing, processes, and tools to application developers, and evaluates and confirms compatibility between CANES and the hosted applications prior to fielding. CANES also provides a set of capabilities called Agile Core Services (ACS) which brings common network services to allow hosted application developers to focus on the unique capabilities they provide.

CANES is funded and programmed to develop regular technical updates with an agile and robust hardware and software baseline development cycle necessary to pace rapidly evolving cyber security threats and meet emerging operational demands within the tactical domain.  In order to deliver a mission effective, secure and affordable afloat network, CANES implements a Development Operations (DevOps) framework to improve its engineering processes and speed the deployment of new cyber security, application hosting and baseline updates.  CANES requires that Automated Digital Network System (ADNS) field prior to or concurrently with CANES due to the architectural reliance between the two programs.

In FY 2020, CANES will start development of Technical Insertion (TI) 4 hardware and software baseline development including ACS, E2C laboratory engineering efforts and implementation of a Development Operations development and testing environment.  Perform Operational Testing in support of CANES submarine variant and perform Application Integration System Integration Testing to support TI 3 software development efforts.

Automated Digital Network System (ADNS) is the method by which Tactical Navy units transfer Internet Protocol (IP) data to Navy and Department of Defense communities on the Global Information Grid (GIG). ADNS is the gateway to tactical Wide Area Network (WAN) afloat for Internet Protocol network operations, supporting information dissemination and external connectivity. ADNS enables services and applications to interconnect to the Defense Information Systems Network (DISN) ashore via multiple Radio Frequency (RF) resources, to include emerging Assured Command and Control (C2) capabilities and pier connectivity.

In FY 2020, Automated Digital Network System (ADNS) will perform technical analyses and engineering efforts associated with the implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and mitigate end of support issues.		202.863		24.197		23.697		22.873				22.873		23.333		23.902		24.374		24.853

		240		Project		0303138N		0725		Communication Automation		07		Automated Digital Network System (ADNS) provides routing, switching, baseband, configuration and monitoring capabilities for interconnecting naval, coalition and joint enclaves worldwide. ADNS utilizes off the shelf equipment and network protocols as specified by the Joint Technical Architecture. ADNS INC III combines all Navy Tactical Voice, Secure Communications Interoperability Protocol (SCIP) Inter-Working Function, video, and data requirements into a converged IP data stream. ADNS INC III supports higher bandwidth satellites, providing up to 25 megabytes per second (Mbps) of throughput on Unit Level ships and up to 50 Mbps on Force Level ships. INC III architecture also incorporates an IPv4/IPv6 dual stack and Cipher-Text (CT) security architecture to align to the Global Information Grid (GIG) in order to mesh Navy Tactical surface, subsurface, airborne platforms, and Aegis Ashore sites into single IP environments with gateway functions to coalition and joint networks, in addition to greater security utilizing the High Assurance Internet Protocol Encryptor (HAIPE) devices. ADNS will serve as the Navy tactical interface for IP Networking for not only the JALN-M system but also the key Assured Command and Control (C2) capabilities. ADNS will investigate emerging technologies to integrate with additional Department of Defense C4I Programs to improve inter-strike group networking and extend the network to the tactical edge.

FY20 ADNS RDT&E investment will continue to support Interface Design Development (IDD) and integration with network applications, development of Line-Of-Sight (LOS) link, DISN integration, and development of CT piers. ADNS development will include addressing network management, intra and inter domain routing, Quality of Service (QoS), and Concept of Operations discussions. Will continue Network-Based Cyber Security technology and virtualization to increase performance of the Navy's ADNS routing and transport architecture.		0.000		0.000		0.000		0.821				0.821		0.876		0.894		0.912		0.930

		240		A/PP		0303138N		0725		Automated Digital Network System (ADNS)		07						0.000		0.000		0.821		0.000		0.821								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		240		Project		0303138N		9C87		CANES Integration		07		Consolidated Afloat Networks and Enterprise Services (CANES) is the Navy's Program of Record (POR) to replace and modernize existing afloat networks with the necessary hardware, software and enterprise services infrastructure to enable information warfare from and within the tactical domain. CANES provides complete infrastructure inclusive of hardware, software, processing, storage and end user devices for the Unclassified, Coalition, Secret and Sensitive Compartmented Information (SCI) enclaves to a wide variety of Navy surface combatants, submarines and Maritime Operations Centers. CANES services include application hosting, data transport and storage, system management, cyber security, email, web, chat, collaboration, and voice and video services. CANES is based on the overarching concept of reducing the number of afloat networks and providing enhanced efficiency through a single engineering focus on integrated technical solutions.  It allows for streamlined acquisition, contracting, test events, sustainment, and significant lifecycle efficiencies through consolidation of multiple configuration management baselines, logistics, and training efforts into a single unified support structure.  
More than eighty (80) hosted applications and systems inclusive of Command and Control, Intelligence, Surveillance and Reconnaissance, Information Operations, Logistics and Business domains require the CANES infrastructure to operate in the tactical environment.  Specific programs, such as Distributed Common Ground System - Navy (DCGS-N), Global Command and Control System - Maritime (GCCS-M), Naval Tactical Command Support System (NTCSS), and Undersea Warfare Decision Support System (USW-DSS), no longer provide their own independent network hardware and now depend on CANES to field, host, and sustain their capabilities. The CANES Application Integration program provides common software governance, testing, processes, and tools to application developers, and evaluates and confirms compatibility between CANES and the hosted applications prior to fielding. CANES also provides a set of capabilities called Agile Core Services (ACS) which brings common network services to allow hosted application developers to focus on the unique capabilities they provide.
CANES is funded and programmed to develop regular technical updates with an agile and robust hardware and software baseline development cycle necessary to pace rapidly evolving cyber security threats and meet emerging operational demands within the tactical domain.  In order to deliver a mission effective, secure and affordable afloat network, CANES implements a Development Operations (DevOps) framework to improve its engineering processes and speed the deployment of new cyber security, application hosting and baseline updates.  CANES requires that Automated Digital Network System (ADNS) field prior to or concurrently with CANES due to the architectural reliance between the two programs.		202.863		24.197		23.697		22.052				22.052		22.457		23.008		23.462		23.923

		240		A/PP		0303138N		9C87		CANES Integration		07						24.197		23.697		22.052		0.000		22.052								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		241		PE		0303140N				Information Sys Security Program		07		FY2020 funding request was reduced by ($0.616) million to account for the availability of prior year execution balances.

The Information Systems Security Program (ISSP) ensures the protection of Navy and Navy hosted joint telecommunication and Information Technology (IT) systems from cyber exploitation and attack. The ISSP extends cybersecurity to ensure confidentiality, integrity, and availability of these systems and content processed, stored, or transmitted therein by performing the acquisition, modernization and sustainment of cybersecurity platforms and systems; cyberspace operations include both defensive and offensive measures, which preserve the ability to protect data, networks, net-centric capabilities, and other designated systems while projecting power by the application of force in or through cyberspace. The ISSP includes the protection of the Navy's National Security Systems (NSS).  The ISSP must be rapid, predictive, adaptive, and tightly coupled to cyberspace technology. The ISSP provides cybersecurity systems and infrastructure based on mission impacts, cybersecurity threats, information criticality, vulnerabilities, and required defensive countermeasure capabilities.
 
The ISSP focuses on efforts that address the risk management of cyberspace, which provides capabilities to protect, detect, restore and respond.  The ISSP provides the Navy with the following cybersecurity elements: (1) defense of NSS, including the Nuclear Command, Control, and Communications, Navy (NC3-N) system, naval weapons systems, critical naval infrastructure for Command, Control, Communications, Computers, & Intelligence (C4I) afloat and shore networks, joint time and navigation systems, and industrial control systems, using modern cryptographic solutions and cyber security tools; (2) technologies for the Navy's Computer Network Defense (CND) service provider that accelerates the Navy's ability to prevent, constrain, and mitigate cyber attacks and critical vulnerabilities; (3) Navy Cyber Situational Awareness (NCSA) technologies that provides the operational context for cyber threat intelligence and Situational Awareness (SA), from external boundaries to tactical edge infrastructures; (4) assurance of the Navy's Cryptography (Crypto) telecommunications infrastructure and the wireless spectrum; (5) sensing cyber threats across all Navy shore and afloat networks to expand the capabilities of monitoring, assessing, and detecting adversary activities across multiple enclaves through the collection of tools in SHARKCAGE; (6) alignment to Navy's Insider Threat program; (7) assurance of joint-user cyberspace domains, using a Defense-In-Depth (DiD) security architecture and its alignment with the Joint Information Environment (JIE)/Joint Regional Security Stack (JRSS); (8) assurance technologies, including Key Management (KM) and Public Key Infrastructure (PKI).		455.305		49.310		44.228		41.853				41.853		38.841		33.632		33.921		34.635

		241		Project		0303140N		0734		Communications Security R&D		07		The FY 2020 funding request was reduced by .616 million to account for the availability of prior year execution.

The Information Systems Security Program (ISSP) Research Development Test & Evaluation (RDT&E) efforts extend our cybersecurity and resiliency, provide Defensive Cyberspace Operations (DCO), and cross domain solutions to protect data, Department of Defense (DoD) Information Networks (DoDIN), net-centric operations, the forward deployed, and other designated systems in order to protect cyberspace and critical warfighting capabilities.  

This project includes a rapidly evolving development, design and application integration effort to modernize cryptographic equipment and ancillaries with state-of-the-art replacements to counter evolving and increasingly sophisticated threats.  Communications Security (COMSEC) and Transmission Security (TRANSEC) are evolving from stand-alone, dedicated devices to embedded modules incorporating National Security Agency (NSA) approved cryptographic engines, loaded with the certified algorithms and keys, and interconnected via industry-defined interfaces. This includes the DoDIN capability requirements document for the development of Content Based Encryption (CBE). 
 
Computer Network Defense (CND): The CND program provides cyberspace capabilities to secure the Cyber Domain.  CND is a combination of hardware, software, sets of processes and protective measures that use computer networks to detect, monitor, protect, analyze and defend against network infiltrations resulting in service/network denial, degradation and disruptions. CND enables a government or military institute/organization to defend against network attacks perpetrated by malicious or adversarial computer systems or networks.

Navy Cryptography (Crypto): Navy Crypto modernizes legacy cryptographic equipment which includes families of COMSEC and TRANSEC devices that are divided into crypto voice, crypto data, crypto products and associated ancillary devices.  These devices provide modern cryptographic solutions to replace obsolete, legacy devices within the crypto categories.

Key Management (KM): KM monitors and tracks capability verification testing, designs and tests capabilities to provide a net-centric web based architecture, for the ordering, management, and distribution of all cryptographic key material to support Navy users, to include integration of Intermediary Application (iApp).  

Public Key Infrastructure (PKI): The DoD PKI program, under the authority of the Under Secretary of Defense for Acquisition, Technology, and Logistics (USD AT&L), develops and tests PKI equipment and is responsible for meeting statutory and regulatory requirements for the DoD PKI program. The Navy PKI program tests and implements products for afloat networks and shore non-Navy Marine Corps Intranet (NMCI) networks and institutionalizes Identity and Access Management (IdAM) so that person and non-person entities can securely access all authorized DoD resources. 

SHARKCAGE: SHARKCAGE is a global, federated Defensive Cyberspace Operations (DCO) enclave consisting of shore sensor nodes, DCO analysis workbenches, and analytic suites.  Utilizing one-way passive taps in a protected, isolated, classified environment, SHARKCAGE consolidates cyber event data from multiple platforms and networks, providing Navy DCO forces with a shared environment and common platform for integrated workflow, collaboration, and analysis.  SHARKCAGE efficiently detects, correlates, and analyzes nation and non-nation state attacks against maritime Navy networks and the Naval Networking Environment (NNE).

Navy Cyber Situational Awareness (NCSA): NCSA is a command and control infrastructure that provides Navy commanders with timely, trusted, and comprehensive Situational Awareness (SA) of the cyberspace domain to include tailored, near real-time visualization of network health, vulnerabilities, and operational readiness through the correlation of data from multiple sources.  NCSA combines asset data, baseline configuration data, and real-time threat data which is critical for defending a fully-interconnected network infrastructure.  NCSA enables early threat detection and timely decision making.

Cybersecurity Services: Cybersecurity Services develop cyber architecture and provides cybersecurity engineering for the Department of the Defense (DoD) and Department of the Navy (DoN) cybersecurity interests based on the requirements prioritized by Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F).  Cybersecurity Services transitions new technologies to address current Navy cybersecurity challenges.      

FY20 will focus on efforts that address the risk management of cyberspace, which provides capabilities to protect, detect, restore and respond.  The ISSP provides the Navy with the following cybersecurity elements: (1) defense of National Security Systems (NSS), including the Nuclear Command, Control, and Communications, Navy (NC3-N) system, naval weapons systems, critical naval infrastructure for Command, Control, Communications, Computers, & Intelligence (C4I) afloat and shore networks, joint time and navigation systems, and industrial control systems, using modern cryptographic solutions and cyber security tools; (2) technologies supporting the Navy's Computer Network Defense (CND) service provider that will help the Navy's ability to prevent, constrain, and mitigate cyber attacks and critical vulnerabilities; (3) Navy Cyber Situational Awareness (NCSA) technologies that provides the operational context for cyber threat intelligence and Situational Awareness (SA), from external boundaries to tactical edge infrastructures; (4) assurance of the Navy's Crypto telecommunications infrastructure and the wireless spectrum; (5) sensing cyber threats across all Navy shore and afloat networks to expand the capabilities of monitoring, assessing, and detecting adversary activities across multiple enclaves through the collection of tools in SHARKCAGE; (6) alignment to Navy's Insider Threat program; (7) assurance of joint-user cyberspace domains, using a Defense-In-Depth (DiD) security architecture and its alignment with the Joint Information Environment (JIE)/Joint Regional Security Stack (JRSS); (8) assurance technologies, including the Key Management (KM) and Public Key Infrastructure (PKI).		437.286		46.904		41.954		39.713				39.713		36.671		31.416		31.665		32.334

		241		A/PP		0303140N		0734		Computer Network Defense (CND)		07						14.039		13.160		13.501		0.000		13.501								

		241		A/PP		0303140N		0734		Cybersecurity Services		07						2.500		2.362		2.389		0.000		2.389								

		241		A/PP		0303140N		0734		Key Management (KM)		07						2.230		0.823		0.802		0.000		0.802								

		241		A/PP		0303140N		0734		Navy Cryptography (Crypto)		07						10.962		13.565		10.827		0.000		10.827								

		241		A/PP		0303140N		0734		Navy Cyber Situational Awareness (NCSA)		07						7.840		6.356		5.025		0.000		5.025								

		241		A/PP		0303140N		0734		Public Key Infrastructure (PKI)		07						0.360		0.366		0.373		0.000		0.373								

		241		A/PP		0303140N		0734		SHARKCAGE		07						8.973		5.322		6.796		0.000		6.796								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		241		Project		0303140N		3230		Information Assurance		07		The goal of the Information Assurance (IA) program is to ensure the continued protection of Navy and joint information and information systems from hostile exploitation and attack. The Information Systems Security Program (ISSP) activities address the triad of Defense Information Operations: protection, detection, and reaction. Evolving attack sensing (detection), warning, and response (reaction) responsibilities extend far beyond the traditional ISSP role in protection of Information Systems Security (INFOSEC). Focused on the highly mobile forward deployed subscriber, the Navy's adoption of Network-Centric Warfare (NCW) places demands upon the ISSP, as the number of users expands significantly and the criticality of their use escalates. Today, the ISSP protects an expanding core of services critical to the effective performance of the Navy's mission.

The rapid rate of change in the underlying commercial and government information infrastructures makes the provision of security an increasingly complex and dynamic problem.  IA technology mix and deployment strategies must evolve quickly to meet rapidly evolving threats and vulnerabilities. No longer can information security be divorced from the information infrastructure. The ISSP enables the Navy's war fighter to trust in the availability, integrity, authentication, privacy, and non-repudiation of information.

This project includes funds for advanced technology development, test and evaluation of naval information systems security based on leading edge technologies that will improve information assurance (e.g., situational awareness and information infrastructure protection) across all command echelons to tactical units afloat and war fighters ashore.  This effort will provide the research to develop a secure seamless interoperable, common operational environment of networked information systems in the battle space and for monitoring and protecting the information infrastructure from malicious activities. This effort will provide naval forces a secure capability and basis in its achievement of protection from unauthorized access and misuse, and optimized IA resource allocations in the information battle space. This program will also develop core technology to: (1) improve network infrastructure resistance and resiliency to attacks; (2) enable the rapid development and certification of security-aware applications and information technologies in accordance with the common criteria for IA and IA-enabled information technology products by the National Security Telecommunications and Information Systems Security Committee; and (3) measure the effectiveness and efficiency of IA defensive capabilities under naval environments.

The program will develop common architectural frameworks that facilitate integration of network security capabilities, enable effective seamless interoperation, and contribute to a common consistent picture of the networked environment with respect to information assurance and security. This effort will address the need for a common operational picture for IA, as well as assessment of security technology critical to the success of the mission. This effort will also initiate requirements definition for situational awareness capabilities to support computer network defense in a highly-distributed, homogeneous, and heterogeneous networks including mobile and embedded networked devices. This effort also includes the architectural definition of situational awareness and visualization capabilities to support active computer network defense and support underlying data mining and correlation tools.  This includes addressing the capability to remotely manage and securely control the configurations of network security components to implement changes in real time or near real time. This program will also initiate requirements definition for secure coalition data exchange and interoperation among security levels and classifications, and ensure approaches address various security level technologies as well as emerging architectural methods of providing interoperability across different security levels. IA will examine multi-level aware applications and technologies including databases, web browsers, routers/switches, etc. Efforts will also initiate infrastructure protection efforts as the Navy develops network centric architectures and warfare concepts, ensuring an evolutionary development of security architectures and products for IA that addresses Navy infrastructure requirements. IA will ensure the architectures  evolve to provide proper protection as technology, Department of Defense (DoD) missions, and threats continuously evolve. IA includes defensive protections as well as intrusion monitoring (sensors), warning mechanisms, and response capabilities in the architecture. Ensure the unique security and performance requirements of tactical systems, including those operating various security levels are addressed. Also, the program will initiate the efforts to conceptualize new network centric warfare technology to protect our assets, such as secure network gateways, routers, components and tools that improve the survivability of Navy networks. Additionally, IA will provide systems security engineering, certification and accreditation support for high-confidence naval information systems and ensure certification and accreditation approaches are consistent with Navy and DoD requirements.		18.019		2.406		2.274		2.140				2.140		2.170		2.216		2.256		2.301

		241		A/PP		0303140N		3230		Information Assurance (IA)		07						2.406		2.274		2.140		0.000		2.140								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		244		PE		0305204N				Tactical Unmanned Aer Vehicles		07		This program element provides funding for development and capability requirements for Tactical Unmanned Aerial Vehicles.  Project is a Joint Military Intelligence Program.  
 
The Tactical Control System (TCS), a component of the MQ-8 System, provides software for the joint tactical MQ-8 Fire Scout System.  TCS, integrated into the MQ-8 Mission Control System, provides the warfighters with the capability for day/night aerial Intelligence, Surveillance and Reconnaissance, target acquisition, voice, data and command and control communications/relay, and mine detection and localization.  Additionally, TCS provides a multi-level, scalable, and flexible operator control of the air vehicles and payloads, as well as direct receipt and dissemination of unmanned aerial vehicle sensor data.		261.852		7.770		8.529		9.451				9.451		9.484		9.660		9.441		9.630

		244		Project		0305204N		2478		Tactical Control System		07		The TCS program supports the MQ-8 Fire Scout System and is a standards-based system, which provides interoperability and commonality for Command and Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) interfaces of Unmanned Aircraft Systems (UAS). TCS software, operating on Mission Control System (also referred to as a Ground Control Station) hardware, utilizes North Atlantic Treaty Organization (NATO) Standardization Agreements (STANAG)-4586 architecture to communicate across a Tactical Common Data Link.  

TCS provides a full range of scalable UAS capabilities from passive receipt of air vehicle and payload data to full air vehicle and payload command and control. TCS offers the warfighter a common core operating environment to simultaneously receive, process, and disseminate data from different UAS types for intelligence, reconnaissance, surveillance, and combat assessment.

This program supports enhancements and updates to TCS in order to continue to meet supported air vehicle enhancements, incorporation of new technologies that will be used to enhance overall system performance, incorporate new payloads and payload capabilities (such as advanced sensors and weapons), incorporate multi-vehicle control, incorporate NATO  STANAG-4586 and Command, Control, Communications, Computers and Intelligence enhancements, and alignment with OSD direction for UAS control segments.  The FY20 funding supports Common Control System (CCS) integration into TCS and test with the MQ-8C radar program.   

TCS software is incorporated into the MQ-8 Fire Scout System and fields in conjunction with MQ-8. TCS software addresses MQ-8 requirements validated by the Joint Requirements Oversight Council in the MQ-8 Capability Production Document (Nov 2016) and multiple Joint Emergent Operational Need/Urgent Operational Needs statements.  TCS is supported by an Operational Requirements Document (Feb 2000).  

TCS maximizes the use of contractor and government off-the-shelf hardware and software whenever possible and incorporates software/hardware enhancements where appropriate to maintain growth potential and minimize hardware and operating system dependence.  TCS software is interoperable and is compliant with the OSD Command and Control, Communications, Intelligence Joint Technical Architecture, Distributed Common Ground System standards, Global Command and Control System, and NATO standards.  TCS hardware and software upgrades support the Navy's CCS migration.		261.852		7.770		8.529		9.451				9.451		9.484		9.660		9.441		9.630

		244		A/PP		0305204N		2478		TCS Development and Integration		07						7.038		7.742		8.660		0.000		8.660								

		244		A/PP		0305204N		2478		Technical and Engineering Services		07						0.732		0.787		0.791		0.000		0.791								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		245		PE		0305205N				(U)UAS Integration and Interoperability		07		Common Control System (CCS) budget profile changes are due to program realignment to support CCS development and integration in support of MQ-25 Stingray, MQ-8 Fire Scout and follow on UxS platforms.

This PU funds the Unmanned Systems (UxSs) CCS. The primary mission of CCS is to provide common control across the Navy's UxSs portfolio to add scalable and adaptable warfighting capability, implement robust cybersecurity attributes, leverage existing government owned products, eliminate redundant software development efforts, consolidate product support, encourage innovation, improve cost control and enable rapid integration of UxS capabilities across Aviation, Surface, Sub-Surface, and Ground domains.

CCS is a ship/shore/airborne/expeditionary based common control system that provides Vehicle Management (VM) and Mission Management/Mission Planning (MM/MP) capabilities for Naval Group 1 through 5 Unmanned Air Vehicles (UAVs) as well as other domain UxSs.  VM is the software that allows the operator to control the UxS. MM/MP is the software that allows the operator to create mission plans and control the UxS's sensors and payloads. CCS software is based on the Society of Automotive Engineers (SAE) Unmanned Control Segment (UCS) architecture which is a service oriented open architecture that is modular and scalable to meet evolving Service requirements and is also supportive of safety/airworthiness certification and cybersecurity certification and accreditation. 

This program defines, develops, and delivers CCS capability that enables the flexibility for Ground Control Systems (GCS) that could be ship, shore, airborne, or expeditionary based to operate multiple and dissimilar Naval UxSs. CCS includes a common framework, user interface, and common components that will also be integrated and tested with legacy platform components. CCS is being developed with an open and modular business model with robust cybersecurity implementation and will be provided as Government Furnished Equipment (GFE) to UxS contractors as required.

The CCS acquisition approach provides increasing capability through incremental development for UxS platforms as follows: 

Increment I delivered initial unmanned vehicle management (VM) functionality for MQ-25 Stingray in FY 2018, which included flight maneuvering and stationing, situational awareness, and health & performance status monitoring, hosted on legacy platform hardware.  CCS VM functionality was delivered to MQ-8 Fire Scout in 1Q FY 2019 with another delivery scheduled for 3Q FY 2019. 

Increment II builds upon CCS Increment I software delivery, adding discrete common MM/MP capabilities as well as maturing VM capabilities. These MM/MP capabilities include route planning, aerial refueling, sensor and payload control, and data processing and dissemination. CCS Increment II software will be hosted on legacy platform hardware. Increment II adds robust cybersecurity controls, key systems safety attributes and core program infrastructure, to include a system integration lab and software support activity (SSA).  Additional efforts include developing and executing plans for integration of common CCS VM services already developed under this program into other UxS cross-domain platforms' control stations to reduce department-level Total Ownership Costs for unmanned Ground Control Systems.

Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		63.745		20.848		24.663		42.315				42.315		66.056		60.571		43.067		40.761

		245		Project		0305205N		3379		Common Control System		07		Common Control System (CCS) budget profile changes are due to program realignment to support CCS development and integration in support of MQ-25 Stingray, MQ-8 Fire Scout and follow on UxS platforms.

This PE funds the Unmanned Systems (UxSs) CCS. The primary mission of CCS is to provide common control across the Navy's UxSs portfolio to add scalable and adaptable warfighting capability, implement robust cybersecurity attributes, leverage existing government owned products, eliminate redundant software development efforts, consolidate product support, encourage innovation, improve cost control and enable rapid integration of UxS capabilities across Aviation, Surface, Sub-Surface, and Ground domains.

CCS is a ship/shore/airborne/expeditionary based common control system that provides Vehicle Management (VM) and Mission Management/Mission Planning (MM/MP) capabilities for Naval Group 1 through 5 Unmanned Air Vehicles (UAVs) as well as other domain UxSs.  VM is the software that allows the operator to control the UxS. MM/MP is the software that allows the operator to create mission plans and control the UxS's sensors and payloads. CCS software is based on the Society of Automotive Engineers (SAE) Unmanned Control Segment (UCS) architecture which is a service oriented open architecture that is modular and scalable to meet evolving Service requirements and is also supportive of safety/airworthiness certification and cybersecurity certification and accreditation. 

This program defines, develops, and delivers CCS capability that enables the flexibility for Ground Control Systems (GCS) that could be ship, shore, airborne, or expeditionary based to operate multiple and dissimilar Naval UxSs. CCS includes a common framework, user interface, and common components that will also be integrated and tested with legacy platform components. CCS is being developed with an open and modular business model with robust cybersecurity implementation and will be provided as Government Furnished Equipment (GFE) to UxS contractors as required.

The CCS acquisition approach provides increasing capability through incremental development for UxS platforms as follows: 

Increment I delivered initial unmanned vehicle management (VM) functionality for MQ-25 Stingray in FY 2018, which included flight maneuvering and stationing, situational awareness, and health & performance status monitoring, hosted on legacy platform hardware. CCS VM functionality was delivered to MQ-8 Fire Scout in 1Q FY 2019 with another delivery scheduled for 3Q FY 2019. 

Increment II builds upon CCS Increment I software delivery, adding discrete common MM/MP capabilities as well as maturing VM capabilities. These MM/MP capabilities include route planning, aerial refueling, sensor and payload control, and data processing and dissemination. CCS Increment II software will be hosted on legacy platform hardware. Increment II adds robust cybersecurity controls, key systems safety attributes and core program infrastructure, to include a system integration lab and software support activity (SSA).  Additional efforts include developing and executing plans for integration of common CCS VM services already developed under this program into other UxS cross-domain platforms' control stations to reduce department-level Total Ownership Costs for unmanned Ground Control Systems.

Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings.		63.745		20.848		24.663		42.315				42.315		66.056		60.571		43.067		40.761

		245		A/PP		0305205N		3379		Increment I		07						9.781		3.013		0.000		0.000		0.000								

		245		A/PP		0305205N		3379		Increment II		07						11.067		21.650		40.446		0.000		40.446								

		245		A/PP		0305205N		3379		Increment III		07						0.000		0.000		1.869		0.000		1.869								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		246		PE		0305208M				(U)Distributed Common Ground/Surface Systems		07		This is a Military Intelligence Program program element.

Distributed Common Ground/Surface System Marine Corps (DCGS-MC) is integral to delivering decision advantage at the speed of operational relevance.  In order to concentrate investments in an integrated architecture to improve enterprise alignment while delivering substantially better collective intelligence outcomes for the warfighter, our All-Source and SIGINT programs have been consolidated under the DCGS-MC portfolio. 

DCGS-MC provides core intelligence processing, analysis, production, and dissemination tools within garrison and deployed Marine Corps organizations. DCGS-MC complies with the Department of Defense (DoD) DCGS Enterprise interoperability and information sharing requirements by migrating select processing, exploitation, analysis, and production capabilities into a single, integrated, net-centric baseline within the Marine Corps Intelligence, Surveillance and Reconnaissance Enterprise (MCISRE).  Capabilities are provided via COTS servers, workstations, laptops, peripherals, and commercial and government software.  Modernization and technology insertion efforts are focused on advanced capabilities such as cloud services and Artificial Intelligence/ Machine learning (AI/ML) to support operations in the information environment. Current programmatic efforts support a service-oriented architecture and migration to common hardware and software to take advantage of common computer administration functions, common training, and common cybersecurity procedures.		72.376		13.338		7.610		22.042				22.042		17.019		17.447		18.073		18.463

		246		Project		0305208M		2268		Distributed Common Ground System (DCGS-MC)		07		This is a Military Intelligence Program program element.

Distributed Common Ground/Surface System Marine Corps (DCGS-MC) is integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy.  In order to concentrate investments in an integrated architecture to improve enterprise alignment while delivering substantially better collective intelligence outcomes for the warfighter, our All-Source and SIGINT programs have been consolidated under the DCGS-MC portfolio. DCGS-MC provides an analysis and production capability within garrison and deployed Marine Corps organizations. DCGS-MC complies with the Department of Defense (DoD) DCGS Enterprise interoperability and information sharing requirements by migrating select processing, exploitation, analysis, and production capabilities into a single, integrated, net-centric baseline within the Marine Corps Intelligence, Surveillance and Reconnaissance Enterprise (MCISRE). This baseline will enable MCISRE analysts to deliver tactically focused, operational and strategic intelligence at the tactical edge throughout all phases of operations and will provide relevant, precise decision support for Joint Task Force (JTF), Marine Air Ground Task Force (MAGTF), and subordinate Marine units. The DCGS-MC portfolio currently consists of enterprise services and functional analytic and production tools that provide analysts with the ability to process, disseminate, exploit, analyze, and produce intelligence for discovery via the DCGS Integration Backbone (DIB). The Functional capabilities are grouped by DCGS-MC GEOINT, DCGS-MC All-Source, and DCGS-MC SIGINT.  Future capabilities will be delivered via clearly defined Capability Drops determined by an integrated assessment of user needs, technology readiness, risk mitigation, and affordability.

DCGS-MC Geospatial Intelligence (DCGS-MC GEOINT) 

The Geospatial Intelligence (GEOINT) provides geo-referenced data and products that establish the GEOINT foundation for battlespace visualization and a common frame of reference to support the commander's decision making process.  It enables the ability to rapidly respond to, or predict, threats around the world by providing near real time geospatially referenced data and products that serve as the Authoritative Data Source for the full spectrum of Marine Air-Ground Task Force (MAGTF), joint, and multinational partners operations. DCGS-MC GEOINT enables mission accomplishment across the range of military operations and with all mission partners.  The DCGS-MC GEOINT provides the tasking, collection, processing, exploitation, analysis, production, storage, and dissemination of imagery and geospatial information to describe, assess, produce, and visually depict physical features and geographically referenced activities on the Earth.  DCGS-MC GEOINT will incorporate those capabilities formally provided by the Tactical Exploitation Group, Topographic Production Capability, Virtual Imagery Processing - Marine Corps, and Target Materials Production legacy systems.

DCGS-MC ALL SOURCE

The Intelligence Analysis System (IAS) Family of System (FoS) is the DCGS-MC All-Source Fusion Center that provides interoperable, scalable, semi-automated capabilities to receive, analyze, display, and disseminate all-source intelligence, including imagery, to support timely, tactical decision-making across the MAGTF. 

DCGS-MC Signal Intelligence (DCGS-MC SIGINT)

The Technical Control Analysis Center (TCAC) FoS consists of the TCAC Remote Analysis Workstation (RAWS), the Transportable Workstation (TWS) and the Cross Domain Solution (CDS), and is the focal point of Radio Battalions (RADBN), Marine Corps Forces Special Operations Command (MARFORSOC), and Joint Strike Fighter (JSF) Signal Intelligence (SIGINT) operations. TCAC automatically collects, stores, retrieves and plays back digital audio signals, and fuses and analyzes SIGINT data from tactical, theater and national collectors and databases for dissemination to tactical commanders. TCAC provides SIGINT analysis applications to deployable MAGTF units capable of directing and managing the technical and operational functions of other RADBN SIGINT/EW assets. Additionally, TCAC provides a focal point for national, theater and tactical data networks for data exchange with tactical SIGINT/EW assets, the IAS and national databases. TCAC will enable the transfer of USMC tactical SIGINT collection and analytical data into the Real-Time Regional Gateway (RT-RG) and by producing DIB enabled products that will be discoverable by any DCGS enabled Marine. The system provides ground processing of Electronic Warfare (EW) information, including EW Support and Electronic Attack (EA) data collected by the RADBN and JSF aircraft. The Cross Domain Solution will also enable the TCAC to transfer approved and sanitized file types from Top Secret/Sensitive Compartmented Information (TS/SCI) networks (e.g. JWICS/NSAnet) to Marine Corps Enterprise Network-SIPR (MCEN-S) networks for delivery to Tactical Commanders.

The overall increase of $14.432M is primarily due to the realignment of TCAC and IAS resources to DCGS-MC.  This concentrates investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.		72.376		13.338		7.610		22.042				22.042		17.019		17.447		18.073		18.463

		246		A/PP		0305208M		2268		DCGS-MC All Source: Management  Services		07						0.000		0.000		0.300		0.000		0.300								

		246		A/PP		0305208M		2268		DCGS-MC All Source: Product Development		07						0.000		0.000		3.480		0.000		3.480								

		246		A/PP		0305208M		2268		DCGS-MC All Source: Test and Evaluation		07						0.000		0.000		1.936		0.000		1.936								

		246		A/PP		0305208M		2268		DCGS-MC GEOINT: Management Services		07						0.402		0.300		0.309		0.000		0.309								

		246		A/PP		0305208M		2268		DCGS-MC GEOINT: Product Development		07						4.035		2.221		5.237		0.000		5.237								

		246		A/PP		0305208M		2268		DCGS-MC GEOINT: Support		07						0.750		0.875		0.900		0.000		0.900								

		246		A/PP		0305208M		2268		DCGS-MC GEOINT: Test and Evaluation		07						8.151		4.214		3.692		0.000		3.692								

		246		A/PP		0305208M		2268		DCGS-MC SIGINT: Product Development		07						0.000		0.000		2.928		0.000		2.928								

		246		A/PP		0305208M		2268		DCGS-MC SIGINT: Support		07						0.000		0.000		1.044		0.000		1.044								

		246		A/PP		0305208M		2268		DCGS-MC SIGINT: Test and Evaluation		07						0.000		0.000		2.216		0.000		2.216								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		247		PE		0305208N				Distributed Common Ground Sys		07		The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance and Reconnaissance (ISR) systems and operations. DCGS accesses and ingests data from spaceborne, airborne, subsurface, and surface ISR collection assets, intelligence databases and intelligence producers. This collected data is shared across a joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System (GCCS) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signals Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL) or Information Store (iSToRE), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g., Global Command and Control System - Maritime (GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N system efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of a Maritime ISR Enterprise capabilities, migration of ISR applications to a SOA environment, and integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). DCGS-N will also become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy. Additionally, Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. ISR systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. DCGS-N Increment 1 is currently performing technical refreshes to Windows 10 (WIN 10) per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N Increment 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on Unit Level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.

DCGS-N Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N Increment 2 will perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide MDA capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 Enterprise Node; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. DCGS-N Increment 2 will insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. Follow-on releases will be developed based on Fleet requirements.		271.194		40.150		42.846		0.000				0.000		0.000		0.000		0.000		0.000

		247		Project		0305208N		2174		Distributed Common Ground System-Navy (DCGS-N)		07		The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) systems and operations. DCGS accesses and ingests data from space borne, airborne, subsurface, and surface Intelligence, Surveillance, Reconnaissance (ISR) collection assets, intelligence databases and intelligence producers. This collected data is shared across a Joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System - Maritime (GCCS-M) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signal Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g.,GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of Maritime ISR Enterprise capabilities, migration of ISR SOA applications, integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). Additionally, DCGS-N will become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. Program is currently performing technical refreshes to Windows 10 per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N INC 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on unit level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.		206.841		0.325		0.222		0.000				0.000		0.000		0.000		0.000		0.000

		247		A/PP		0305208N		2174		Distributed Common Ground System-Navy (DCGS-N) Increment 1		07						0.325		0.222		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		247		Project		0305208N		2227		Distributed Common Ground System (DCGS-N) Inc 2		07		Distributed Common Ground System-Navy (DCGS-N) Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N INC 2 will perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide Maritime Domain Awareness (MDA) capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 and MDA Enterprise Nodes; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production improving throughout the automation; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. Follow-on releases will be developed in a threat based approach pacing advances in ISR data, analytics, and mission to meet fleet requirements.		64.353		39.825		42.624		0.000				0.000		0.000		0.000		0.000		0.000

		247		A/PP		0305208N		2227		Distributed Common Ground System-Navy (DCGS-N) Increment 2		07						39.825		42.624		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		248		PE		0305220N				(U)MQ-4C Triton		07		MQ-4C Triton Unmanned Air System (UAS).  The popular name Triton was approved for the MQ-4C UAS in June 2012, designating the RQ-4 Broad Area Maritime Surveillance UAS as the MQ-4C Triton.
 
The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems. Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability, and continued improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		3,396.129		94.115		14.395		11.784				11.784		11.375		14.057		14.337		14.623

		248		Project		0305220N		4020		MQ-4C TRITON		07		MQ-4C Triton Unmanned Air System (UAS).  The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems.  Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability and continue improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.		3,396.129		94.115		14.395		11.784				11.784		11.375		14.057		14.337		14.623

		248		A/PP		0305220N		4020		ILS, Support, Studies & Analysis		07						0.325		0.305		0.305		0.000		0.305								

		248		A/PP		0305220N		4020		Product Development		07						81.068		13.699		11.181		0.000		11.181								

		248		A/PP		0305220N		4020		Program Management (PM)		07						0.038		0.018		0.018		0.000		0.018								

		248		A/PP		0305220N		4020		Test & Evaluation (T&E)		07						12.684		0.373		0.280		0.000		0.280								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		249		PE		0305231N				MQ-8 UAV		07		The MQ-8 Unmanned Air System is a Joint Military Intelligence Program.

The MQ-8 Unmanned Air System is popularly known as "Fire Scout".  The program achieved MS C in June 2017.  The program includes MQ-8B air vehicles, MQ-8C air vehicles, and associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS) and support equipment.  In addition to the air vehicles, Radar and Weapons capabilities were developed under the Navy's Rapid Deployment Capability (RDC) authorities.  All acquisition actions previously planned under the RDCs have transitioned into the Program of Record (POR).  Current analysis has determined that a total procurement of 68 air vehicles will satisfy current and foreseeable operational needs. 
 
The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay).  Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 
 
The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases.  Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL).  The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols.

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment. The schedules for MCS and UCARS components are based on host ship requirements, while schedules for air vehicle components, support equipment, and training equipment are based on operational deployment plans.  A limited number of land-based mission control systems supplement the shipboard systems to support shore-based operations, such as pre-deployment or acceptance functional check flights. These land-based mission control stations will also support depot-level maintenance/post-maintenance activities.  The MQ-8C provides additional mission endurance and payload-weight-power, increased reliability, and improved maintainability to the MQ-8 Fire Scout System.  MQ-8 systems will support missions on Littoral Combat Ship (LCS), Expeditionary Mobile Base (T-ESB), FFG(X), and/or suitably-equipped air capable ships.  Quantities of air vehicles are derived from LCS and/or suitably-equipped air capable ship deployment requirements for Surface Warfare and Mine Countermeasures mission sets.

The MQ-8 Radar capability is the initial effort as part of the Surface Warfare (SUW) Increment of the MQ-8C.  A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System.  This system will provide the MQ-8 operators and the supported LCS, T-ESB and FFG(X) crew enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities.  The maritime Radar will be fully integrated with the Mission Control Systems (MCS) and ship's combat systems providing data in standardized format for ease of dissemination to other users.

The MQ-8C Link-16 capability will disseminate sensor tack data to other Link-16 participants contributing to the Common Operational Picture.   Both Line-of-Sight (LOS) and Beyond (BLOS) capability will connect Fleet users and disadvantaged users increasing situational awareness.  Additionally, the Link-16 In-Flight Target Update (IFTU) capability will allow for Network Enabled Weapon Targeting (NEW-T) for Over-the-Horizon Targeting (OTH-T).  Minotaur will be used to correlate sensor data and manage the Link-16 network.

This budget prioritizes system wholeness to ensure program of record capabilities are fully integrated and support fleet requirements.  System wholeness supports completion of MQ-8C operational test requirements, development of radar, and component redesign required to maintain system hardware.		490.533		62.656		24.143		29.618				29.618		29.763		20.300		12.637		8.991

		249		Project		0305231N		2768		MQ-8 Fire Scout		07		This budget prioritizes system wholeness to ensure program of record capabilities are fully integrated and support fleet requirements.  System wholeness supports completion of MQ-8C operational test requirements, development of radar, development of Link-16, component redesign required to maintain system hardware and trade studies for the MQ-8C weaponization requirements.

The MQ-8 Unmanned Air System is popularly known as "Fire Scout".  The program achieved MS C in June 2017.  The program includes MQ-8B air vehicles, MQ-8C air vehicles, and associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS) and support equipment.  In addition to the air vehicles, Radar and Weapons capabilities were developed under the Navy's Rapid Deployment Capability (RDC) authorities.  All acquisition actions previously planned under the RDCs have transitioned into the Program of Record (POR).  Current analysis has determined that a total fleet requirement of 68 air vehicles (59 procurement and 9 RDT&EN / 30 MQ-8Bs and 38 MQ-8Cs) will satisfy current Fleet needs. 
 
The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay).  Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 
 
The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases.  Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL).  The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols.

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment. The schedules for MCS and UCARS components are based on host ship requirements, while schedules for air vehicle components, support equipment, and training equipment are based on operational deployment plans.  A limited number of land-based mission control systems supplement the shipboard systems to support shore-based operations, such as pre-deployment or acceptance functional check flights. These land-based mission control stations will also support depot-level maintenance/post-maintenance activities.  The MQ-8C provides additional mission endurance and payload-weight-power, increased reliability, and improved maintainability to the MQ-8 Fire Scout System.  MQ-8 systems will support missions on Littoral Combat Ship (LCS), Expeditionary Mobile Base (T-ESB), FFG(X), and/or suitably-equipped air capable ships.  Quantities of air vehicles are derived from LCS and/or suitably-equipped air capable ship deployment requirements for Surface Warfare and Mine Countermeasures mission sets.

The MQ-8 Radar capability is the initial effort as part of the Surface Warfare (SUW) Increment of the MQ-8C.  A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System.  This system will provide the MQ-8 operators and the supported LCS crew enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities.  The maritime Radar will be fully integrated with the Mission Control Systems (MCS) and ship's combat systems providing data in standardized format for ease of dissemination to other users.

The MQ-8C Link-16 capability will disseminate sensor tack data to other Link-16 participants contributing to the Common Operational Picture.  This capability will connect Fleet users and disadvantaged users increasing situational awareness.  Additionally, the Link-16 In-Flight Target Update (IFTU) capability will allow for Network Enabled Weapon Targeting (NEW-T) for Over-the-Horizon Targeting (OTH-T).  Minotaur will be used to correlate sensor data and manage the Link-16 network.

The MQ-8C Weapons capability integration study will evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD).   Weapons trade study will be conducted to assess the mission effectiveness and potential impacts of adding candidate weapons systems to the MQ-8C Fire Scout in a Surface Warfare (SUW) scenario.  Additional trade studies will be conducted to analyze weapons platform integration, software architecture, stores management, and air vehicle structural requirements for addition of the MQ-8C Weapons capability.		490.533		62.656		9.843		29.618				29.618		29.763		20.300		12.637		8.991

		249		A/PP		0305231N		2768		Development/Operational Testing		07						19.616		5.268		7.353		0.000		7.353								

		249		A/PP		0305231N		2768		Engineering and Technical Services		07						11.665		3.382		8.549		0.000		8.549								

		249		A/PP		0305231N		2768		Hardware and System Development		07						31.375		1.193		13.716		0.000		13.716								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		249		Project		0305231N		9999		Congressional Adds		07		The MQ-8 Unmanned Air System program, popularly known as "Fire Scout", includes MQ-8B air vehicles (AV), MQ-8C AV, associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS), and payloads, to include Radar and weapons capabilities. 

The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay). Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 

The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases. Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL). The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols. 

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment.

The MQ-8 Radar capability is the initial effort of the Surface Warfare (SUW) Increment to the MQ-8C. A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System. This system will provide MQ-8 operators enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities. The maritime Radar will be fully integrated with the MCS and ship's combat systems, providing data in standardized format for ease of dissemination to other users. 

The MQ-8C Weapons Capability Integration study will evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD).   Weapons trade study will be conducted to assess the mission effectiveness and potential impacts of adding candidate weapons systems to the MQ-8C Fire Scout in a Surface Warfare (SUW) scenario.  Additional trade studies will be conducted to analyze weapons platform integration, software architecture, stores management, and air vehicle structural requirements for addition of the MQ-8C Weapons capability.		0.000		0.000		14.300		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		249		CA		0305231N		9999		Radar Integration		07						0.000		5.500														

		249		CA		0305231N		9999		Weapons Capability Integration		07						0.000		8.800														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		250		PE		0305232M				RQ-11 UAV		07		The Small Unit Remote Scouting System (SURSS) - The SURSS program procures unmanned aircraft systems (UAS) to provide battalion/company/detachment level units with scalable airborne reconnaissance and surveillance capabilities to aid in detecting, identifying, engaging, or avoiding enemy units. Multiple systems, to include RQ-12 Wasp, RQ-11 Raven, RQ-20 Puma and various Nano/VTOL UAS's are required to meet various operational requirements delineated in the Operational Requirements Document. They continue to be planned as the current solutions for Group 1 and Group 2 capability needs while both Navy and Marine Corps finalize the transition of revised requirements to address Intelligence, Surveillance, and Reconnaissance (AISR) Capability Set via a new Capability Development Document (CDD), the intended successor to the current ORD.  The new CDD shall incorporate unique mission kits, mission payloads, air vehicle enhancements, and modifications of UAS and related ground control stations for the family of Group 1 tactical UAS systems including Group 1 Short Range/Short Endurance (SR/SE), Group 1 Medium Range/Medium Endurance (MR/ME), and Group1/Group 2 Long Range/Long Endurance (LR/LE).  The SURSS program also conducts Field User Evaluations (FUEs) to support Universal Urgent Needs Statements (UUNS) that inform future USMC system procurement and ensure Marines have the most current technology available.

Development efforts for SURSS are ongoing in order to keep Group I-II UAS capability in line with emerging technologies and threats.  SURSS is developing a Single Operator Man-Portable Ground Control System (SOMGCS) to integrate with the Target Handoff System (THS) to improve portability and digital interoperability.  SOMGCS/THS provides enhanced opportunities to detect irregular and asymmetric threats in a variety of domains, to include urban domains, providing the warfighter with enhanced situational awareness and understanding. SOMGCS/THS reduces the size, weight, and man power required to operate a SURSS GCS, increases the mobility of the operator, and improves digital interoperability. SOMGCS/THS is fully mobile and can be attached to the operator while the fielded GCS requires setup at a static location.  Mobile ad-hoc network (MANET) communication relay, laser marker, and Signals Intelligence (SIGINT) payloads integration are being developed to improve effectiveness and interoperability to better support the warfighter.  Improvements such as solar technology, improved batteries, software upgrades, and alternative repair components are being explored to improve effectiveness, reliability, and reduce support costs.		3.442		2.002		0.524		0.509				0.509		0.522		0.536		0.558		0.569

		250		Project		0305232M		2292		Unmanned Air Systems (Intel)		07		Small Unit Remote Scouting System (SURSS) - The SURSS program procures unmanned aircraft systems (UAS) to provide battalion/company/detachment level units with scalable Airborne Intelligence, Surveillance and Reconnaissance (AISR) capabilities to aid in detecting, identifying, engaging, and/or avoiding enemy units.  Currently procured RQ-12 Wasp, RQ-11 Raven, RQ-20 Puma and various Nano/Vertical Takeoff & Landing (VTOL) UASs meet validated operational requirements delineated in the Operational Requirements Document (ORD).  They continue to be planned as the current solutions for Group 1 and Group 2 capability needs while both Navy and Marine Corps finalize the transition of revised requirements to address the AISR capability set via a new Capability Development Document (CDD) with the intended successor to the current ORD.  The new CDD shall incorporate unique mission kits, mission payloads, air vehicle enhancements, and modifications of UAS and related ground control stations for the family of Group 1 tactical UAS systems including Group 1 Short Range/Short Endurance (SR/SE), Group 1 Medium Range/Medium Endurance (MR/ME), and Group1/Group 2 Long Range/Long Endurance (LR/LE).  Group 1 UAS are small systems, less than 20 pounds in weight and Group 2 are medium systems, between 21 pounds and 55 pounds in weight.  

The SURSS program also conducts Field User Evaluations (FUEs) to support Universal Urgent Needs Statements (UUNS) that inform future USMC system procurement the most current technology available. A Single Operator Man-Portable Ground Control System (GCS) / Target Handoff System(SOMGCS/THS) capability provides enhanced opportunities to detect irregular and asymmetric threats in a variety of domains, to include urban domains, providing the warfighter with enhanced situational awareness and understanding. A SOMGCS/THS capability reduces the size, weight, and manpower required to operate a SURSS GCS, increases the mobility of the operator, and improves digital interoperability. A SOMGCS/THS capability shall be fully mobile and can be attached to the operator while the fielded GCS requires setup at a static location.

SR/SE capabilities are transitioning with revised requirements vice the existing ORD (Block 0) requirements to a next generation capability:  Existing ORD (Block 0) capabilities are satisfied by the RQ-12A Wasp UAS.  Wasp is a small, all environment UAS with a wingspan of 3.3 feet weight of 2.25 pounds and endurance of 60 minutes.  The payload consists of a gimbaled turret with Electro Optical/Infrared (EO/IR) sensor.  It allows maximum portability and provides near-real-time reconnaissance required by the platoon and rifle squad.  SR/SE (ORD Block 0) assets reduce the request-to-response timeframe for ISR services by eliminating delays or denials for ISR coverage due to an imbalance of other UAS assets that might otherwise be available.

MR/ME capabilities are transitioning with revised requirements vice the existing ORD (Block 1) requirements to a next generation capability:  Existing ORD (Block 1) capabilities are satisfied by the RQ-11B Raven UAS. Raven is a small UAS with a wingspan of 4.6 feet, weight of 5 pounds and endurance of 90 minutes.  Raven employs a gimbaled EO/IR sensor.  Raven provides the company level unit an organic, near-real-time ISR capability that facilitates rapid battlefield decision making.

LR/LE capabilities are transitioning with revised requirements vice the existing ORD (Block 2) requirements to a next generation capability.  Existing ORD (Block 2) capabilities are satisfied by the RQ-20B Puma UAS. Puma is an all environment UAS with a wingspan of 9.2 feet, weight of 13 pounds and endurance of 2.5 hours.  The Puma has demonstrated ranges of up to 28 kilometers.  The standard payload consists of a gimbaled turret with an EO/IR sensor; a Signals Intelligence payload is also available. Puma provides an organic, persistent ISR capability to battalion level units, Route Clearance Platoons (RCP) and Combat Logistics Patrols (CLP) to enhance force protection and detect Improvised Explosive Devices (IEDs).		3.442		2.002		0.524		0.509				0.509		0.522		0.536		0.558		0.569

		250		A/PP		0305232M		2292		Product Development and Support		07						1.086		0.256		0.259		0.000		0.259								

		250		A/PP		0305232M		2292		Test and Evaluation (Operational Assessment)		07						0.916		0.268		0.250		0.000		0.250								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		251		PE		0305234N				(U)SMALL (LEVEL 0) TACTICAL UAS (STUASL0)		07		The RQ-21A BLACKJACK (formerly known as The Small Tactical Unmanned Aircraft System (STUAS)) is a combined United States Navy (USN) and United States Marine Corps (USMC) program that provides persistent maritime and land-based tactical Intelligence, Surveillance, and Reconnaissance/Target Acquisition support for tactical level maneuver decisions and unit level force defense/force protection for Naval amphibious assault ships (multi-ship classes) and Navy and Marine land forces. This system will support Naval Missions such as building the Recognized Maritime Picture, Maritime Security Operations, Maritime Interdiction Operations, and provide support for Naval Units operating from sea/shore in Overseas Contingency Operations.  This submission is the USNs portion of the program and has been coordinated with the USMC budget submission PE 0305239M (RQ-21A).

The RQ-21A BLACKJACK system will continue to evolve and upgrade capabilities to satisfy capabilities shortfalls, new requirements, and reliability, maintainability and safety issues.  Upgraded capabilities may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Laser Designator, Frequency Agile Communications Relay, Digital Common Data Link, and cyclic refresh of the Electro-Optical/Infrared camera. RQ-21A BLACKJACK will also continue to expand its shipboard capability across new ship classes.
  
This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate funding in the current or subsequent fiscal year.		79.040		4.827		5.265		11.545				11.545		8.895		6.126		6.083		6.203

		251		Project		0305234N		3192		RQ-21 BLACKJACK		07		The RQ-21A BLACKJACK (formerly known as The Small Tactical Unmanned Aircraft System (STUAS)) is a combined United States Navy (USN) and United States Marine Corps (USMC) program that provides persistent maritime and land-based tactical Intelligence, Surveillance, and Reconnaissance/Target Acquisition support for tactical level maneuver decisions and unit level force defense/force protection for Naval amphibious assault ships (multi-ship classes) and Navy and Marine land forces. This system will support Naval Missions such as building the Recognized Maritime Picture, Maritime Security Operations, Maritime Interdiction Operations, and provide support for Naval Units operating from sea/shore in Overseas Contingency Operations.  This submission is the USNs portion of the program and has been coordinated with the USMC budget submission PE 0305239M (RQ-21A).

The RQ-21A BLACKJACK system will continue to evolve and upgrade capabilities to satisfy capabilities shortfalls, new requirements, and reliability, maintainability and safety issues.  Upgraded capabilities may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Laser Designator, Frequency Agile Communications Relay, Digital Common Data Link, new launch and recovery methods, parts durability and manufacturability, and cyclic refresh of the Electro-Optical/Infrared (EO/IR) camera. RQ-21A BLACKJACK will also continue to expand its shipboard capability across new ship classes.		79.040		4.827		5.265		11.545				11.545		8.895		6.126		6.083		6.203

		251		A/PP		0305234N		3192		Engineering Support		07						3.304		3.108		3.393		0.000		3.393								

		251		A/PP		0305234N		3192		Upgrade Efforts		07						1.523		2.157		8.152		0.000		8.152								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		252		PE		0305239M				(U)RQ-21A		07		The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the war fighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN) RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission under PE 0305234N RQ-21A BLACKJACK.		80.659		10.500		6.000		10.914				10.914		10.908		11.303		10.527		10.737

		252		Project		0305239M		2298		SMALL (LEVEL 0) TACTICAL UAS (STUAL0)		07		The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the Warfighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN) RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission PE 0305234N RQ-21A BLACKJACK.

The RQ-21A system will continue to evolve addressing capability shortfalls, new requirements, obsolescence equipment, reliability, maintainability, and safety issues. Additional capabilities and/or system upgrades may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Short Wave Infrared, Laser Designator, Frequency Agile Communications Relay, Digital Common Data link, new launch and recovery methods, parts durability, reparability, and manufacturability, and cyclic refresh of the Electro-optical/Infrared (EO/IR) camera.		80.659		8.810		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		252		A/PP		0305239M		2298		Product Development		07						7.674		0.000		0.000		0.000		0.000								

		252		A/PP		0305239M		2298		Support		07						0.629		0.000		0.000		0.000		0.000								

		252		A/PP		0305239M		2298		Test and Evaluation		07						0.507		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		252		Project		0305239M		3192		RQ-21 BLACKJACK		07		The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the Warfighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN), RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission PE 0305234N RQ-21A BLACKJACK.

The RQ-21A system will continue to evolve addressing capability shortfalls, new requirements, obsolescence equipment, reliability, maintainability, and safety issues. Additional capabilities and/or system upgrades may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Short Wave Infrared, Laser Designator, Frequency Agile Communications Relay, Digital Common Data link, and cyclic refresh of the Electro-optical/Infrared (EO/IR) camera.		0.000		0.000		6.000		10.914				10.914		10.908		11.303		10.527		10.737

		252		A/PP		0305239M		3192		Product Development		07						0.000		4.597		8.012		0.000		8.012								

		252		A/PP		0305239M		3192		Support		07						0.000		0.778		0.752		0.000		0.752								

		252		A/PP		0305239M		3192		Test and Evaluation		07						0.000		0.625		2.150		0.000		2.150								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		252		Project		0305239M		9999		Congressional Adds		07		The Office of Naval Research Future Naval Capability (FNC) program, Spectral and Reconnaissance Imagery for Tactical Exploitation (SPRITE), is a science and technology research development project to achieve a multi-sensor payload for Group 3 Small Tactical UAS that incorporates a daytime wide area motion imagery (WAMI) sensor, a Hyper-, Mulit-spectral sensor and a high resolution, narrow field of view (FOV) inspection sensor. The SPRITE FNC research effort maintains an active Technology Transition Agreement (TTA) that is scoped to result in a demonstration event on a target or surrogate Group 3 TUAS in FY20.  Pending successful achievement of the development performance criteria, subsequent maturing of the prototype is needed to achieve integration and transition to a Program of Record (POR). The USMC has a standing urgent needs based requirement for a SPRITE capability to provide the Marine Air-Ground Task Force (MAGTF) a flexible, real-time Intelligence, Surveillance, and Reconnaissance (ISR)/situational awareness asset that supports Find/Fix/Finish/Exploit/Analyze (F3EA), Counter-Weapons of Mass Destruction, operational over watch, pattern of life analysis, target development, mapping, event reconstruction efforts and force protection missions over city-sized areas.  Recognizing that subsets of these advanced EO capabilities are currently mature enough for integration and testing on the USMC RQ-21A Blackjack unmanned aircraft before the complete SPRITE capability is available, the congressional add will contribute to the cost required to mature these spinout subsystems into a Wide Area Surveillance payload functional for user evaluation and testing on the RQ-21A within the Unmanned Aerial Systems Payloads program. It is anticipated that this will effectively accelerate this capability transition by 3-5 years, contributing significantly towards the systems engineering, and light weighting redesign of a proof-of-concept prototype.		0.000		1.690		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		252		CA		0305239M		9999		Spectral and Reconnaissance Imagery for Tactical Exploitation		07						1.690		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		254		PE		0305242M				(U)Unmanned Aerial Systems (UAS) Payloads		07		The Unmanned Aerial System (UAS) Payload Program will provide an agile and responsive means to integrate and support the development and fielding of Intelligence, Surveillance, and Reconnaissance (ISR) and non-ISR payloads as well as data Processing, Exploitation, and Dissemination (PED) and Communication capabilities for all UAS's within the Marine Corps. These component, sensor, and PED capabilities will alleviate Marine Corps ISR mission needs and gaps caused by rapidly changing missions, environments, threats, and technologies as well as enhance the effectiveness and operational utility of the UAS.  

The UAS Payload program element will increase the effectiveness and versatility of the Marine Corps UAS currently planned to have Electro-Optic(EO) / Infrared (IR) collection, communications relay, and automatic identification capabilities. Additional payload capabilities include Communication, Automation, Signals Intelligence Collection (SIGINT), Electronic Warfare Support (ES), Radar Imagery, Moving Target Indicator (MTI) Imagery, Wide Area and Hyperspectral Imagery collection, Artificial Intelligence (AI), Combined Multiple Intelligence (MULTI-INT), Light Detection and Ranging (LiDAR), Weapons Integration, and related PED.  These advanced capabilities and payloads provide the Marine Expeditionary Force and subordinate commands (divisions and regiments) with dedicated, organic capabilities that facilitate the six functions of Marine Corps Aviation and the Marine Corps ISR Enterprise across the range of military operations. 
 

Note: In FY19, PE 0305242M/PU 5501,5502, and 5504 were consolidated to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).		20.427		18.392		5.956		3.704				3.704		6.044		5.869		5.415		5.524

		254		Project		0305242M		2052		RQ-21 Payload Development		07		The Unmanned Aerial System (UAS) Payload Program will provide an agile and responsive means to integrate and support the development and fielding of Intelligence, Surveillance, and Reconnaissance (ISR) and non-ISR payloads as well as data Processing, Exploitation, and Dissemination (PED) and Communication capabilities for all UAS's within the Marine Corps. These component, sensor, and PED capabilities will alleviate Marine Corps ISR mission needs and gaps caused by rapidly changing missions, environments, threats, and technologies as well as enhance the effectiveness and operational utility of the UAS.  

The UAS Payload program element will increase the effectiveness and versatility of the Marine Corps UAS currently planned to have Electro-Optic(EO) / Infrared (IR) collection, communications relay, and automatic identification capabilities. Additional payload capabilities include Communication, Automation, Signals Intelligence Collection (SIGINT), Electronic Warfare Support (ES), Radar Imagery, Moving Target Indicator (MTI) Imagery, Wide Area and Hyperspectral Imagery collection, Artificial Intelligence (AI), Combined Multiple Intelligence (MULTI-INT), Light Detection and Ranging (LiDAR), Weapons Integration, and related PED.  These advanced capabilities and payloads provide the Marine Expeditionary Force and subordinate commands (divisions and regiments) with dedicated, organic capabilities that facilitate the six functions of Marine Corps Aviation and the Marine Corps ISR Enterprise across the range of military operations. 

SIGINT payloads will fill current capability gaps for the USMC ISR mission and are required as part of the USMC to locate, target, and exploit adversary Signals of Interest (SOI).  The SIGINT payload capability leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.  This technology can effectively be adapted and applied to support Counter UAS (CUAS) 

Synthetic Aperture Radar/Moving Target Indicator (SAR/MTI) payload will fill current capability gaps for the USMC ISR mission and will allow USMC small tactical ISR assets to locate and track ground targets that cannot effectively be located or tracked with the current ground based or EO/IR airborne sensor technology under a wider range of atmospheric conditions and greater stand-off ranges.  The SAR/MTI payload capability possesses a size, weight, and power form factor suitable for small tactical UAS leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.  This technology can effectively be adapted and applied to overland and maritime environments and can also support CUAS.

Wide Area Persistent Surveillance (WAS) payload will fill current capability gaps of USMC ISR mission and will allow USMC small tactical ISR assets the capability to improve battlefield awareness and the capability to assure access and hold at risk, as well as to enable power projection in environments that are not currently accessible by imaging over wide areas at very high resolution at substantial stand-off distances with full motion video access for up to five discrete boxes within the total field of view selected by disadvantaged ground users.  The current payload in development leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.

Multiple Intelligence (Multi-INT) payload provides the integration of sensors operating in widely disparate modalities such as Communications Relay, SIGINT/ES, RADAR, and EO/IR, enabling the collection of synchronized data that maximizes the effective employment envelope by collectively decreasing uncertainties, such as geolocation accuracy, and simultaneously prosecuting multiple targets of interest and maximizing datalink capability.  All sensors have performance limitations, critically in range, sensitivity, and resolution.  The use of multiple single source sensors, or Multi-INT capability, overcomes the individual sensor limitations by increasing the collective performance, providing overlapping coverage, increased overall system reliability, and extension of capability, thereby yielding greater actionable intelligence.  It will enable an increase in the confidence of target detection, a decrease in the time to arrive at positive identification of the target of interest, and the ability to utilize automation for sensor integration and control such as cross-cue and mission specific target identification.  The USMC Marine Air-Ground Task Force (MAGTF)  will be enabled to operate with an airborne ability to exploit asymmetric threats and prosecute targets and tactics across a varied range of environments and temporal periods.

Light Detection and Ranging (LiDAR) is the active electro optic illumination of an area with pulsed laser light and measurement of the reflected pulses with a sensor.  LiDAR is a synoptic measurement, meaning that data is collected rapidly enough over a given area to eliminate any time related variations.  The differences in laser return times and wavelengths can be used to make accurate, three dimensional representation of the targets, survey areas, or penetrable volumes.  LiDAR will fill current capability gaps in permissive and non-permissive collection environments to provide high-resolution imaging and surveying of specific targets, earth and urban area topography and digital elevations, as well as near-shore bathymetry for use in warfighting and emergency response operations. LiDAR data can be critically useful in modeling and algorithmic applications, such as image classification and identification for automated Artificial Intelligence (AI) processing.

Artificial Intelligence (AI) and Automated Processing supports the rapid detection, tracking, and characterization in all ISR data types and provides actionable information for fusion and tracking exploitation systems and processes.

Processing, Exploitation, and Dissemination (PED) technologies enable minimization of the physical footprint of the UAS system with enhanced mission capabilities and the sharing and merging of data across multiple domains.

Note: In FY19, PE 0305242M/PU 5501,5502, and 5504 were consolidated to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).		0.000		0.000		5.956		3.704				3.704		6.044		5.869		5.415		5.524

		254		A/PP		0305242M		2052		Management Services		07						0.000		0.295		0.016		0.000		0.016								

		254		A/PP		0305242M		2052		Product Development		07						0.000		4.512		2.588		0.000		2.588								

		254		A/PP		0305242M		2052		Support		07						0.000		0.846		0.600		0.000		0.600								

		254		A/PP		0305242M		2052		Test and Evaluation		07						0.000		0.303		0.500		0.000		0.500								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		254		Project		0305242M		5501		Signals Intelligence (SIGINT)		07		In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).		9.626		5.562		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		254		A/PP		0305242M		5501		Management Services		07						0.095		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5501		Product Development		07						5.139		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5501		Support		07						0.328		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		254		Project		0305242M		5502		Synthetic Aperture Radar/Motion Target Indicator (SAR/MTI)		07		In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).		10.801		5.801		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		254		A/PP		0305242M		5502		Management Services		07						0.087		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5502		Product Development		07						4.813		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5502		Support		07						0.604		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5502		Test and Evaluation		07						0.297		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		254		Project		0305242M		5504		Wide Area Persistent Surveillance (TNWAS)		07		In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).		0.000		7.029		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		254		A/PP		0305242M		5504		Management Services		07						0.249		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5504		Product Development		07						6.634		0.000		0.000		0.000		0.000								

		254		A/PP		0305242M		5504		Support		07						0.146		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		255		PE		0305421N				(U)RQ-4 Modernization		07		MQ-4C Triton Unmanned Air System (UAS).  The popular name Triton was approved for the MQ-4C UAS in June 2012, designating the RQ-4 Broad Area Maritime Surveillance UAS as the MQ-4C Triton.
 
The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems. Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability, and continued improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.		294.369		224.249		219.403		202.346				202.346		71.964		115.546		103.921		97.393

		255		Project		0305421N		2939		RQ-4 Modernization		07		MQ-4C Triton Unmanned Air System (UAS).  The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems.  Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability and continue improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.		294.369		224.249		219.403		202.346				202.346		71.964		115.546		103.921		97.393

		255		A/PP		0305421N		2939		ILS, Support, Studies & Analysis		07						2.679		2.789		2.845		0.000		2.845								

		255		A/PP		0305421N		2939		Product Development		07						211.326		202.555		183.671		0.000		183.671								

		255		A/PP		0305421N		2939		Program Management (PM)		07						2.703		1.800		1.834		0.000		1.834								

		255		A/PP		0305421N		2939		Test & Evaluation (T&E)		07						7.541		12.259		13.996		0.000		13.996								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		256		PE		0308601N				Modeling & Simulation Support		07		This Program Element addresses projects under the Navy Modeling and Simulation (M&S) Office.  It supports technical and management initiatives directed by Congress, Department of Defense (DoD), Secretary of the Navy (SECNAV), and Chief of Naval Operations (CNO) with the aim of bringing organization, focus, and efficiency to the development and use of M&S throughout the Navy and DoD.  It provides a central agency for the formulation and implementation of policy and guidance in M&S, and represents Navy interests in Joint and other Agency initiatives.  It funds efforts to define and coordinate the corporate Navy M&S policy and guidance to evolve an interoperable and reusable core M&S capability consistent with the M&S technical framework prescribed by DoD.  

Efforts are organized around three product areas:  
(1) Core Services: This activity provides essential planning and coordination of M&S efforts with other Services, the Office of Secretary of Defense (OSD), the Joint Staff, and other agencies to develop policies and procedures necessary for M&S standards, visibility, and potential reuse across DoD.  
(2) Community Services:  This activity provides M&S subject matter expert support embedded in the Navy M&S Communities to recommend implementations for M&S policies, standards, VV&A, and reuse within their Community and to ensure that the wider DON and DoD are aware (visibility) of the M&S products and services, initiatives, processes, and standards.  
(3) Community Experiments and Prototypes:  This activity conducts experiments and prototypes aimed at determining the feasibility and applicability of proposed standards or technical approaches to Navy M&S and investigates Service-unique requirements for standards or guidance to achieve M&S efficiencies.		39.854		5.038		7.097		7.119				7.119		7.291		7.465		7.641		7.794

		256		Project		0308601N		2222		Modeling & Simulation		07		This Program Element addresses projects under the Navy Modeling and Simulation (M&S) Office.  It supports technical and management initiatives directed by Congress, Department of Defense (DoD), Secretary of the Navy (SECNAV), and Chief of Naval Operations (CNO) with the aim of bringing organization, focus, and efficiency to the development and use of M&S throughout the Navy and DoD.  It provides a central agency for the formulation and implementation of policy and guidance in M&S, and represents Navy interests in Joint and other Agency initiatives.  It funds efforts to define and coordinate the corporate Navy M&S policy and guidance to evolve an interoperable and reusable core M&S capability consistent with the M&S technical framework prescribed by DoD.  

Efforts are organized around three product areas:
(1) Core Services: This activity provides essential planning and coordination of M&S efforts with other Services, the Office of Secretary of Defense (OSD), the Joint Staff, and other agencies to develop policies and procedures necessary for M&S standards, visibility, and potential reuse across DoD.  
(2) Community Services:  This activity provides M&S subject matter expert support embedded in the Navy M&S Communities to recommend implementations for M&S policies, standards, VV&A, and reuse within their Community and to ensure that the wider DON and DoD are aware (visibility) of the M&S products and services, initiatives, processes, and standards.  
(3) Community Experiments and Prototypes:  This activity conducts experiments and prototypes aimed at determining the feasibility and applicability of proposed standards or technical approaches to Navy M&S and investigates Service-unique requirements for standards or guidance to achieve M&S efficiencies.		39.854		5.038		7.097		7.119				7.119		7.291		7.465		7.641		7.794

		256		A/PP		0308601N		2222		COMMUNITY EXPERIMENTS and PROTOTYPES		07						2.830		4.328		4.384		0.000		4.384								

		256		A/PP		0308601N		2222		COMMUNITY SERVICES		07						1.258		1.737		1.700		0.000		1.700								

		256		A/PP		0308601N		2222		CORE SERVICES		07						0.950		1.032		1.035		0.000		1.035								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		257		PE		0702207N				Depot Maintenance (NON-IF)		07		3030: A significant portion of the F/A-18 and EA-18G airframe is believed to have additional inherent capability and a life extension may be possible for many portions of the airframe. The F/A-18 Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the F/A-18 fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. Without SLAP and the follow on Service Life Extension Program (SLEP), aircraft are retired from the USN inventory when a design service life metric is reached. RDTE funds will support aircraft teardown to validate SLAP analysis, identify unknown fatigue areas and assess the aircraft's material condition.

3182: The T-45 aircraft structure is currently fatigue limited to 14,400 flight hours based on initial full-scale fatigue tests. This service life limit prevents the T-45 fleet from meeting Integrated Production Plan (IPP) past 2025. Studies demonstrate that the 14,400 flight hour service life can be extended, with a Service Life Extension Program (SLEP), to 21,600 flight hours, which will support meeting IPP until 2035. A T-45 Structural Service Life Assessment Program (SLAP) was completed in February 2012. In order for the T-45 to meet IPP until 2035, it is also necessary to assess the subsystems of the T-45 in their ability to remain viable.

In FY13 an initial subsystem assessment, based on the updated fleet aircraft usage spectrum and future predicted training missions of the T-45 aircraft, found 79 dispositions requiring further analysis, teardowns, age explorations, recertification and/or testing .  The assessment of the subsystems that make up these 79 dispositions will address all critical subsystems required and their ability to maintain IPP/NTR until 2035, analysis and studies will be conducted to outline improvements, assess manufacturing capabilities, prototype redesign and test of subsystems for trainer aircraft.
 
3384: The MH-60 SLAP is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations (CNO) operational inventory requirements through FY 2035. Without SLAP, aircraft are retired from the USN inventory when design service life limits are reached directly impacting fleet surface warfare, mine countermeasures, search and rescue, and vertical replenishment operational capabilities. FY 2020 budget request funds the completion of external loads analysis, continuation of fatigue analysis, and development of initial dispositions for safety critical items.  This initial analysis, assessment and disposition will be further refined throughout the SLAP effort, augmented with specific system teardown, inspection and test, culminating in a follow-on SLEP recommendation, which will design and implement the solutions resulting from the SLAP findings.  

9999: FY 2019 Congressional Add funds MH-60S analysis and development of the 401D engine; the procurement of MH-60 alignment, tail cone, and pylon fixtures to support SLAP analysis, development of engineering technical data, drawings/models and associated lists from the Original Equipment Manufacturer (OEM) in support of SLAP deep look inspections.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

The FY 2020 funding request was increased by $1.668 million to add EA-18G SLAP tasking to the budget.		234.849		35.463		46.560		38.182				38.182		40.313		48.889		49.609		27.823

		257		Project		0702207N		3030		FA-18 SLAP		07		The F/A-18 and EA-18G Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the F/A-18 fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. The goal of the F/A-18 SLAP program is to identify critical structures and components that can achieve the extended service life limit goals. SLAP consists of structural investigations of the main landing gear, arresting hook and catapult back-up structures, vertical tails, wings and fuselage. A second effort is to evaluate the subsystem components (hydraulics, wiring, actuators, etc) to identify over and above inspections, overhaul intervals or replacement schedules to fly past design life limits. The current life limits for the F/A-18 E/F are 6,000 Flight Hours (FH), 2,250 catapults/arrestments (Cat/Traps) and 15,750 total landings. The F/A-18 SLAP program of record states the SLAP goals as 12,000 FH, 3,500 Cat/Traps and 22,500 total landings. The primary objective of F/A-18 and EA-18G SLAP is to determine if the stated SLAP goals are feasible. An increase in total landings and flight hours would allow the F/A-18 to meet CNO inventory requirements. The requirements are integrated with the Joint Strike Fighter planned introduction. This effort is required to be conducted for these airframes and subsystems to ascertain what actions and modifications must be taken to safely operate each system beyond its designed life until the targeted end of service life.		208.844		25.932		24.334		25.952				25.952		26.430		38.116		44.334		22.441

		257		A/PP		0702207N		3030		EA-18G SLAP		07						4.730		4.237		16.654		0.000		16.654								

		257		A/PP		0702207N		3030		F/A-18 SLAP		07						21.202		20.097		9.298		0.000		9.298								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		257		Project		0702207N		3182		T-45 SLAP		07		The T-45 Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the T-45fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. The goal of the T-45 SLAP program is to identify critical structures and components that can extend the aircraft designed service life to support IPP and Naval Flight Officer Training Requirements (NTR) until 2035. This initial subsystem assessment, based on the updated fleet aircraft usage spectrum and future predicted training missions of the T-45 aircraft, found 79 dispositions requiring further analysis, teardowns, age explorations, recertification and/or testing . The assessment of the subsystems that make up these 79 dispositions will address all critical subsystems required and their ability to maintain IPP/NTR until 2035, analysis and studies will be conducted to outline improvements, assess manufacturing capabilities, prototype redesign and test of subsystems for trainer aircraft. The current life limits for the T-45 is 14,400 Flight Hours (FH). The T-45 SLAP program of record states the SLAP goals is 21,600 FH. This effort is required to be conducted for these subsystems to ascertain what actions and modifications must be taken to safely operate each system beyond its designed life until the targeted end of service life.		26.005		0.000		5.400		6.700				6.700		6.800		5.600		0.000		0.000

		257		A/PP		0702207N		3182		T-45 SLAP		07						0.000		5.400		6.700		0.000		6.700								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		257		Project		0702207N		3384		MH-60 SLAP		07		MH-60 SLAP is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations (CNO) operational inventory requirements to bridge to a follow-on program procurement.  The highest flight time MH-60S helicopters are expected to exceed the currently assumed design life limit of 10,000 flight hours in 2024, at which time as many as 30 aircraft per year could be downed without a SLAP and Service Life Extension Program (SLEP). The MH-60S has experienced significant structural issues since Initial Operational Capability in August 2002, resulting in downed aircraft and additional inspections for the operational fleet. Similar issues could very well precede the 10,000 flight hour life limit, particularly without the insight provided by a SLAP effort commenced as soon as possible. The MH-60 SLAP is comprised of two distinct assessments: Fatigue Life Assessment (FLA), which will establish the fatigue life of the aircraft and air vehicle systems and Subsystem Life Assessment (SLA), which will determine subsystem components that are critical to safe flight and ground operations and identify safety risk and risk mitigation strategies for critical components.  FLA consists of structural investigations of the cockpit beams, main gearbox beams/frames, upper deck, engine mount, lower tub, main landing gear, tail landing gear, cargo hook, transition splice and tie-down fittings/structure, tailcone, tail gearbox, intermediate gearbox, stabilator, manufactured joints/splices, and flight controls support structure. SLA will evaluate engines, rotor brake, hydraulic, flight controls, avionics components and infrastructure, etc., to identify over-and-above inspections, overhaul intervals or replacement schedules to fly beyond the current design limit assumption.  

FY 2020 budget request funds the continuation of external loads analysis, fatigue analysis, and development of initial dispositions for safety critical items.  This initial analysis, assessment and disposition will be further refined throughout the SLAP effort, augmented with specific system teardown, inspection and test, culminating in a follow-on SLEP, which will design and implement the solutions resulting from the SLAP findings.		0.000		9.531		6.826		5.530				5.530		7.083		5.173		5.275		5.382

		257		A/PP		0702207N		3384		MH-60 SLAP		07						9.531		6.826		5.530		0.000		5.530								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		257		Project		0702207N		9999		Congressional Adds		07		The MH-60 Service Life Analysis Program (SLAP) is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations operational inventory requirements through FY 2035. Without SLAP, aircraft are retired from the USN inventory when design service life limits are reached directly impacting fleet anti-surface warfare, mine countermeasures, search and rescue, and vertical replenishment operational capabilities.  FY 2019 Congressional Add funds analysis and development of the 401D engine; the procurement of MH-60 alignment, tail cone, and pylon fixtures to support SLAP analysis, development of engineering technical data, drawings/models and associated lists from the Original Equipment Manufacturer (OEM) in support of SLAP deep look inspections.		0.000		0.000		10.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		257		CA		0702207N		9999		MH-60 SLAP		07						0.000		10.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		258		PE		0708730N				Maritime Tech (MARITECH)		07		The National Shipbuilding Research Program (NSRP) is an industry and enterprise wide research collaboration that seeks to reduce the Navy's shipbuilding and repair cost.  The resulting technologies implemented in NSRP-ASE member shipyards, benefit both the shipyard and the US Navy.

The Advanced Shipyard Technology (AST) seeks to improve the productivity, quality, and reduce costs of maintenance performed by the Naval public shipyards.  The resulting technologies implemented by this program benefit both the naval shipyard and the US Navy.		24.591		4.621		27.284		6.779				6.779		7.512		7.664		7.823		7.980

		258		Project		0708730N		2466		NSRP ASE		07		NSRP ASE is a collaboration of U.S. shipyards working with the Navy customer to reduce the cost of building and repairing naval ships and improving shipbuilding industry productivity through advanced technology and processes. NSRP ASE is an innovative and proven approach to public/private cooperation to manage cost-shared R&D based on a national consensus Strategic Investment Plan. The Plan targets potential industry-wide technology and process solutions which are vetted by industry experts and builds upon the progress made over the previous years. The collaboration's organizational structure promotes teaming of industry, government and academia to achieve the continuous product and process improvements necessary for improved Navy ship affordability.  Solutions include both leverage of best commercial practices and creation of industry-wide initiatives with aggressive technology transfer to, and buy-in by, multiple U.S. shipyards. Navy PEOs (Ships, Subs and Carriers) and NAVSEA are directly involved in NSRP.  The Plan calls for matching government and industry investments over several years.		24.591		4.621		4.319		3.752				3.752		4.421		4.507		4.602		4.694

		258		A/PP		0708730N		2466		Technology Development Projects		07						4.621		4.319		3.752		0.000		3.752								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		258		Project		0708730N		3435		Advanced Shipyard Technology		07		Advanced Shipyard Technology (AST) develops, matures, and transitions technology (production processes, human augmentation, business process, IT, tooling, etc.), into the naval shipyards.  Advanced Shipyard Technology funding will facilitate collaboration between government (Naval Sea Systems Command (NAVSEA), the public naval shipyards, Navy customers, Naval Warfare Centers, and others), academia, and industry.  AST is an innovative approach to leverage public/private cooperation and target technology and process solutions that build on progress made over the previous years.  Funding ensures widespread adoption of innovative improvements, enhancing proficiency and productivity of the  public naval shipyard workforce to achieve the continuous product and process improvements necessary for improved Navy ship repair costs, and an overall reduction in availability duration.		0.000		0.000		2.965		3.027				3.027		3.091		3.157		3.221		3.286

		258		A/PP		0708730N		3435		Technology Transfer		07						0.000		2.965		3.027		0.000		3.027								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		258		Project		0708730N		9999		Congressional Adds		07		Advanced Shipyard Technology (AST) develops, matures, and transitions technology (production processes, human augmentation, business process, IT, tooling, etc.), into the naval shipyards.  Advanced Shipyard Technology funding will facilitate collaboration between government (Naval Sea Systems Command (NAVSEA), the public naval shipyards, Navy customers, Naval Warfare Centers, and others), academia, and industry.  AST is an innovative approach to leverage public/private cooperation and target technology and process solutions that build on progress made over the previous years.  Funding ensures widespread adoption of innovative improvements, enhancing proficiency and productivity of the  public naval shipyard workforce to achieve the continuous product and process improvements necessary for improved Navy ship repair costs, and an overall reduction in availability duration. The congressional add will accelerate the delivery of technical capabilities to support the warfighter and to advance technologies that will modernize and sustain military systems in an efficient, cost-effective manner. The additional funding will support the development of advanced additive technologies for sustainment of navy assets including Cold Spray.		0.000		0.000		20.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		258		CA		0708730N		9999		Advanced Additive Technologies for Sustainment of Navy Assets		07						0.000		20.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		259		PE		1203109N				(U)Satellite Communications (SPACE)		07		The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) program for enhancing protected and survivable satellite communications to Naval forces. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic nuclear operations, strategic defense, theater missile defense, and space operations and intelligence in support of Resilient Command and Control (RC2) initiatives. The NMT system replenishes and improves on Navy terminal capabilities of the Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS) and Global Broadcast Service (GBS). The new system equips the warfighters with the assured, jam resistant, secure communications as described in the joint AEHF satellite communications system and WGS Operational Requirements Documents (ORD). 

The Navy GBS Program is the Navy component of the Joint Military Satellite Communications (MILSATCOM) ACAT IC program that delivers the continuous flow of high-speed, high-volume communication and information flow for deploying, deployed, on the move, and garrisoned forces. The Joint GBS system supports the Navy Strategic Plan and equips warfighters with Resilient Command and Control (RC2) communications. The Enterprise SATCOM Gateway Modem (ESGM) is the Department of Defense (DoD) Chief Information Officer directed solution to satisfy the Transmission Security (TRANSEC) requirement in place of the Joint Internet. Testing and fielding of the ESGM is a joint venture, operationally directed by the Defense Information Systems Agency (DISA) and the United States Air Force (USAF) as the lead service. GBS augments and interfaces with other communications systems, provides relief to overburdened communications systems already in place, and provides information to previously unsupported users. GBS provides bandwidth five times any other system, up to 45 Mbps of forward link data (shore to ship) per WGS satellite transponder. 

The Mobile User Objective System (MUOS) program provides for the development of the next generation Department of Defense (DoD) advanced narrowband communications satellite constellation. MUOS is the only Ultra High Frequency (UHF) satellite system replacing the aging UHF Follow-on (UFO) system, which is currently beyond its design life. MUOS provides legacy UHF satellite communications as well as a Wideband Code Division Multiple Access (WCDMA) capability which significantly increases performance and capacity critical to support Combatant Command priorities.		0.000		40.330		34.174		15.868				15.868		23.086		22.088		17.376		16.454

		259		Project		1203109N		0728		EHF SATCOM Terminals		07		The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) Program for enhancing protected and survivable satellite communications to Naval forces. Although development of the NMT terminal is complete, software and hardware upgrade development is ongoing to provide enhanced capabilities to the fleet. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas, and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic defense, theater missile defense, and space operations and intelligence. The NMT system replenishes and improves on Navy Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS), and Global Broadcast Service (GBS) terminal capabilities. The new system equips the warfighters with assured, jam resistant, secure communications as described in both the joint AEHF Satellite Communications System and the WGS Operational Requirement Documents (ORD). Mission requirements specific to Navy operations, including threat levels and scenarios, are contained in the ORD. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites. 

The Wideband Anti-Jam Modem System (WAMS) is a Navy technology upgrade that enhances communication capability of shipboard and submarine NMTs by providing wideband Anti-Jam (AJ) Satellite Communication throughput over Wideband Global SATCOM (WGS). WAMS is a major contributor in supporting the National Defense Strategy by investing in resilience to provide assured communications capabilities. WAMS enables space segment Anti Jam (AJ) diversity (EHF/AEHF and WGS), thus enabling NMT ships and submarines equipped with the modem to operate in wideband links closer to threat jammers. The United States USAF (USAF) Protected Tactical Enterprise Service (PTES) program will provide the ground hub component of the WAMS communication system. This PTES joint hub will serve as a DoD enterprise service ground solution for the use of the Protected Tactical Waveform (PTW) of SATCOM communications and introduces a Network Operations Without Shore (NOWS) capability. The NOWS capability will use the Direct Sequence Spread Spectrum (DSSS) waveform that provides uninterrupted communication in case of loss of shore hub connectivity. PTW is a Frequency Hopped Spread Spectrum (FHSS) waveform that provides high data rates in a benign environment and anti-jam protection to meet contested data rate requirements. High data rate anti-jam capability is enabled via the Protected Tactical Waveform (PTW) and low data rate anti-jam capability is provided via the Direct Sequence Spread Spectrum (DSSS) waveform. These two waveforms are designed to operate over the Wideband Global SATCOM system as well as other transponded satellites, and are also forward compatible with the on-board processing capabilities of the future Protected Tactical Satellites (PTS). WAMS enables the use of WGS X and Ka-band resources to assure access to mission critical communications to provide Resilient Command and Control (RC2) capabilities in contested/degraded environments, formerly known as Anti-Access/Area Denial (A2AD). The use of WAMS PTW on WGS will augment AEHF Extended Data Rate (XDR) services to provide the information throughput capacity necessary to support critical Command and Control capability. 

Joint Aerial Layer Network-Maritime (JALN-M) is the Navy implementation of the JALN architecture which provides assured communications in any environment, especially in a satellite denied environment. With disruption or loss of Space tier communications, JALN-M establishes and/or restores connectivity. A critical component of RC2 capabilities is Adaptive Coding (AC) software development incorporation into the baseline NMT terminal including the Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP) in addition to supporting the JALN-M demonstration. This capability autonomously enhances maximum throughput and supports degraded conditions by adjusting End-to-End code rate to provide continuous, mission critical, and protected communications. The JALN-M Demo completed in FY18. 

Development efforts, including Adaptive Coding, Time of Day, and the Wideband Anti-Jam Modem System (WAMS) augment the baseline NMT system to pace the evolving threats to the warfighter. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclement weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.

Technology Insertion, studies and implementation is necessary for military satellite communications systems development to support emerging technologies for Commercial Broadband Satellite Program (CBSP) and Global Broadcast Service (GBS) Terminals in the out years.		0.000		21.830		17.729		0.000				0.000		0.000		0.000		0.000		0.000

		259		A/PP		1203109N		0728		Joint Aerial Layer Network Maritime (JALN-M)		07						2.059		0.000		0.000		0.000		0.000								

		259		A/PP		1203109N		0728		NMT Resilient C2 Development		07						19.671		17.729		0.000		0.000		0.000								

		259		A/PP		1203109N		0728		Technology Insertion		07						0.100		0.000		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		259		Project		1203109N		2472		Mobile User Objective Sys (MUOS)		07		Mobile User Objective System (MUOS) provides a worldwide, multi-service population of mobile and fixed-site terminal users with Ultra High Frequency (UHF) Narrowband, beyond line of sight satellite communications (SATCOM).  MUOS significantly increases performance and capacity in support of critical Combatant Command SATCOM priorities.  MUOS is the replacement system for the UHF Follow-on (UFO) system, which is currently beyond its design life.  MUOS consists of Space, Ground, and User Entry Segments.  The Space Segment consists of 5 geosynchronous satellites, one which is an on-orbit spare, and provides both a legacy UHF payload, which is backward compatible with UFO, and a Wideband Code Division Multiple Access (WCDMA) payload, which provides 3G cellular-like capability.  The Ground Segment consists of four world-wide Radio Access Facilities (RAFs) and two satellite control facilities.  Each RAF includes three 60 ft. antennas, and numerous racks of equipment.  The RAF in Hawaii includes a Network Management Facility (NMF).  The RAFs in Hawaii and Virginia each include a Switching Facility (SF). The User Entry Segment consists of the MUOS waveform that is ultimately integrated into MUOS-capable terminals.  The MUOS legacy capability has been in operational use since 2012, and the WCDMA capability transitioned to Early Combatant Command Use in July 2016.
In addition to providing UHF SATCOM for the Department of Defense, the Navy has the overall responsibility to deliver the End-to-End MUOS capability to the warfighter.  This responsibility involves systems engineering, integration, and test management of all MUOS system of system activities.

The FY20 program funds system optimization and modernization to address the dynamic, worldwide electromagnetic and cybersecurity environment in which MUOS operates. Efforts include technical analyses and engineering efforts for rapid technology insertion, and necessary changes requested by the warfighter and radio program offices to align end-to-end MUOS capabilities with warfighter missions.  These changes include: software improvements for faster radio start-up and connection to the MUOS system; and software changes to allow end users to move radio profile information from one radio to another. Funds also support integration of the MUOS waveform into MUOS-capable terminals and the subsequent terminal certification testing. Funds are required for completion of Multi-Service Operational Test and Evaluation-2B (MOT&E-2B) activities in order to achieve Full Operational Capability (FOC) and deliver the End-to-End MUOS capability to the warfighter.		0.000		13.556		15.530		15.868				15.868		23.086		22.088		17.376		16.454

		259		A/PP		1203109N		2472		Mobile User Objective Sys (MUOS)		07						13.556		15.530		15.868		0.000		15.868								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		259		Project		1203109N		3398		Enterprise SATCOM Gateway Modems (ESGMs)		07		The Navy Global Broadcast Service (GBS) Program is the Navy component of the Joint Military Satellite Communications (MILSATCOM) program that delivers the continuous flow of high-speed, high-volume communication and information flow for deploying, deployed, on the move, and garrisoned forces. The GBS system supports the Navy Strategic Plan and equips warfighters with a proven Resilient Command and Control (RC2) capability. GBS provides Satellite Communications (SATCOM) capability for forces afloat, ashore, and Naval Special Warfare Command. 

The Enterprise SATCOM Gateway Modem (ESGM) is the Department of Defense (DoD) Chief Information Officer directed solution to satisfy the Transmission Security (TRANSEC) requirement. This modem will replace the existing modem in the GBS System. Testing and fielding of the Enterprise SATCOM Gateway Modems (ESGMs) is a joint venture, operationally directed by the Defense Information Systems Agency (DISA) and the United States Air Force (USAF) as the lead service. Additionally, the ESGM will continue to enable GBS reception of the Digital Video Broadcast - Satellite 2nd Generation (DVB-S2). 

FY19 GBS activities will complete Joint GBS integration and support the Joint GBS DT/OT event.		0.000		0.116		0.915		0.000				0.000		0.000		0.000		0.000		0.000

		259		A/PP		1203109N		3398		Enterprise SATCOM Gateway Modems (ESGMs)		07						0.116		0.915		0.000		0.000		0.000								

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)																				

		Congressional Add Totals (sum of all CA's for this project)				0.000		0.000														

		259		Project		1203109N		9999		Congressional Adds		07		This Congressional Add provides for the development, test and evaluation of enhanced capabilities for the Navy Multiband Terminal (NMT) by furthering Science & Technology (S&T) research and transition activities associated with resilient communications capabilities. Specifically, this funding will provide for technology testing, evaluation, demonstration and validation for an analog canceller for Wideband Satellite Communications (SATCOM) interface mitigation, modular hardware open platform for wideband SATCOM interface mitigation, and an all-digital modem.		0.000		4.828		0.000		0.000				0.000		0.000		0.000		0.000		0.000

		Accomplishments/Planned Programs (A/PP) Totals (sum of all A/PP's for this project)				0.000		0.000		0.000								

		259		CA		1203109N		9999		NMT Development		07						4.828		0.000														

		Congressional Add Totals (sum of all CA's for this project)																				

		Project Totals (sum of all projects for this PE)		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000
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             This program includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that enables the U.S. Navy to maintain technological superiority and for the university research infrastructure to acquire the research instrumentation needed to maintain and improve the quality of university research important to the Navy. Multidisciplinary University Research Initiative (MURI) efforts involve teams of researchers investigating high priority topics and opportunities that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress and expedite transition of results into Naval applications. The Defense University Research Instrumentation Program (DURIP)  supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation program complements other Navy research programs by supporting the purchase of high cost research instrumentation that is necessary to carry out cutting-edge research. The program supports Presidential Early Career Awards for Scientists and Engineers (PECASE), single investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This program provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                         This project includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that are important for maintaining the technological superiority of the U.S. Navy, and for university research infrastructure to acquire instrumentation needed to maintain and improve the quality of university research important to the Navy. MURI efforts involve teams of researchers investigating high priority topics that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress, and expedite transition of results into Naval applications. The DURIP project supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation project complements other Navy research programs by supporting the purchase of high cost research
instrumentation that is necessary to carry out cutting-edge research. The PECASE project supports single-investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This project provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.
                         
                             
                                 DEFENSE UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM (DURIP)
                                 DURIP funds are provided to universities to purchase relatively high cost research instrumentation that is normally not included in single-investigator type research grants. Individual grants range from $50K to $1.5M. Funding for DURIP efforts be awarded after the Office of the Secretary of Defense (OSD) announces the awardees, which typically takes place towards the second half of the fiscal year. In turn, universities need to purchase the instrumentation and take delivery before any billings are generated. It frequently takes several months for delivery and billing to be completed. DURIP is a one-year program.
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                                         Continue to support university research infrastructure essential to high-quality naval-relevant research.
                                    
                                     
                                         23.266
                                         0
                                    
                                     
                                         23.266
                                         0
                                         Provide funding for instrumentation to enhance basic research, such as: human-machine interfaces, basic research on communications and networks, basic research on power generation and storage, basic research on high-performance materials, and basic research in the ocean sciences and underwater acoustics. Implement the instrumentation investments made for research efforts, such as: transmission electron microscopy, infrared optoelectronic measurements, an underwater acoustic communication system, basic thermal property measurements, cardiorespiratory physiology phenotyping, and high-speed stereographic imaging for multiphase flows.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MULTIDISCIPLINARY UNIVERSITY RESEARCH INITIATIVE (MURI)
                                 Research efforts include high priority topics that intersect more than one traditional discipline. MURI topics are selected to address Naval Science and Technology (S&T) Framework Priorities as described in the Naval Research and Development Framework. Funding for MURI efforts are awarded after OSD announces the awardees, which typically takes place towards the second half of the fiscal year. Since the MURI program funds academic researchers, execution of the efforts typically ramp up during the summer academic break months. MURI projects make significant contributions to Navy and DoD objectives by speeding up scientific programs, by cross-fertilization of ideas, by hastening the transition of basic research to practical applications, and by training students in cross-disciplinary approaches to science and engineering research of importance to DoD. MURI projects are five year programs.
                                 
                                     
                                         82.224
                                         0
                                         - Continued to support teams of researchers investigating high priority topics and opportunities in competition for new MURI awards to address selected high priority Naval S&T areas, transformational initiatives, and grand challenges, including strategically important DoD research areas that intersect more than one traditional technical discipline.
                                    
                                
                                 
                                     
                                         86.706
                                         0
                                         Continue to support teams of researchers investigating high priority topics and opportunities thru competition for new MURI awards to address selected high priority Naval S&T areas, transformational initiatives, and grand challenges, including strategically important DoD research areas that intersect more than one traditional technical discipline.
                                    
                                     
                                         84.823
                                         0
                                    
                                     
                                         84.823
                                         0
                                         The MURI program will support multidisciplinary basic research topics, such as: the role of epigenetics in human performance, research on understanding scenes and events through joint parsing, cognitive reasoning and lifelong learning, research on bio-inspired adaptive sonar for classification and guidance in complex environments, research on neural circuits underlying symbolic processing in primate cortex and basal ganglia, and research on chemistry and physics at extreme temperature and pressure: molecules, crystals and microstructures.  These investigations support high
priority topics and scientific opportunities to address strategically important Department of Defense (DoD) research areas that intersect more than one traditional technical discipline.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The MURI funding decrease from FY 2019 to FY 2020 will be reflected in fewer new MURI projects.
                                
                            
                             
                                 PRESIDENTIAL EARLY CAREER AWARDS (PECASE)
                                 PECASE awards are made to academic scientists early in their research careers for extremely prestigious, single-investigator research in areas of vital importance to the Navy. Awards provide national recognition and research grants of up to $200K per year for five years. OSD, with policy and oversight responsibility for the PECASE program, awards a minimum of four new awards per year. PECASE is a five year program.
                                 
                                     
                                         8.258
                                         0
                                         Continue to award four new awards for recognizing and honoring extraordinary achievements of young professionals at the outset of their independent research careers in Science and Technology
                                    
                                
                                 
                                     
                                         8.953
                                         0
                                         Continue to award four new awards for recognizing and honoring extraordinary achievements of young professionals at the outset of their independent research careers in Science and Technology.
                                    
                                     
                                         8.761
                                         0
                                    
                                     
                                         8.761
                                         0
                                         The program will support early career investigators in research areas within the Navy Research and Development (R&D) framework priority objectives, such as: the design of an end-to-end protocol for dynamic spectrum access networks; the determination of multiscale interactions in tropical cyclone structure and intensity changes; the engineering of nonreciprocal acoustic materials and microwave systems through phonon-assisted directional coupling; and the development of therapeutic hydrogel sensors for the monitoring and treatment of wounds.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020
                                
                            
                        
                         This University Research Initiative seeks to improve the quality of defense research conducted by universities and supports the education of engineers and scientists in disciplines critical to national defense needs. The initiative is a collection of specialized research programs performed by academic research institutions. Individual project metrics are tailored to the needs of specific applied research and advanced development programs. Example metrics include extending the life of Thermal Barrier Coatings for transition to the Enterprise and Platform Enablers Future Naval Capability program. It is projected that the life time of Thermal Barrier Coating on Turbine Blades can be doubled. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department of Defense Basic Research" concluded that the DoD is managing its basic research program effectively.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     9.657
                                     This increase furthered the U. S. Navy's efforts to support multidisciplinary basic research in a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its technological superiority.  Through this increase, additional Multidisciplinary University Research Initiative (MURI) awards, and Presidential Early Career Awards for Scientists and Engineers (PECASE) were selected and funded.  These new MURI topics draw from the most critical Naval R&D priorities to translate future force attributes into research objectives.   Outstanding young PECASE scientists and engineers were be funded to address shared Naval R&D priorities.  These research objectives include improving human-machine interfaces, increasing the flexibility and reach of the naval force through the incorporation of autonomous systems, enabling maneuverability, efficiency and resiliency for sustained operations, transforming vast data into timely knowledge; and enabling offensive and defensive actions that are multi-domain, integrated, and cost-effective.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Defense University Research Instrumentation Program
                                 
                                     9.657
                                     Through this increase, additional Defense University Research Instrumentation Program (DURIP) awards were selected and funded enabling the performers to take advantage of the evolving technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T) Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires specialized sea-going, resilient marine equipment.
                                
                                 
                                     10.000
                                     Through this increase, additional Defense University Research Instrumentation Program (DURIP) awards will be selected and funded enabling the performers to take advantage of the evolving technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T) Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires specialized sea-going, resilient marine equipment.
                                
                            
                             
                                 Radar Technology
                                 
                                     5.794
                                     Conducted efforts that seek to leverage advances in the field of radar development with respect to incorporating both polarimetric and phased array radar technology in an all-digital design for new technology to assist the Navy with improved weather forecasting.
                                
                                 
                                     6.000
                                     Conduct efforts for the design, construction and testing of a mobile, ground-based, active aperture array (active electronically scanned antenna - AESA) utilizing cutting-edge science and technology for critical aperture components (receiver and transmitter).
                                
                            
                             
                                 Biocoherent Energy
                                 
                                     0.000
                                     N/A
                                
                                 
                                     6.000
                                     Basic science research to identify mechanisms to enhance coherent energy transfer between photoactive molecules attached to nucleic acid nanostructures for application to synthetic light harvesting systems, optoelectronic devices, information processing systems, and possibly quantum computing.  
- AIM 1:  Conduct and develop computational and experimental approaches to identify the best structures of photoactive molecules and their nucleic acid nanostructures that can efficiently transfer energy coherently.  
- AIM2:  Assemble the superior photoactive molecules into structures using nucleic acid self-assembly and assess performance.
                                
                            
                             
                                 Basic Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     This increase furthers the U. S. Navy's efforts to support multidisciplinary basic research in a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its technological superiority.  Through this increase, additional Multidisciplinary University Research Initiative (MURI) awards, and Presidential Early Career Awards for Scientists and Engineers (PECASE) will be selected and funded.  These new MURI topics draw from the most critical Naval R&D priorities to translate future force attributes into research objectives.   Outstanding young PECASE scientists and engineers were be funded to address shared Naval R&D priorities.  These research objectives include improving human-machine interfaces, increasing the flexibility and reach of the naval force through the incorporation of autonomous systems, enabling maneuverability, efficiency and resiliency for sustained operations, transforming vast data into timely knowledge; and enabling offensive and defensive actions that are multi-domain, integrated, and cost-effective.
                                
                            
                             
                                 Aircraft Fleet Readiness and Sustainment
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     Basic research focus on advanced laboratory equipment and capabilities in support of Aviation Structures.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             This Program Element (PE) includes scientific study and experimentation directed toward increasing knowledge and understanding in national-security related aspects of physical, engineering, environmental, and life sciences, and is the core of Discovery and Invention. Basic research projects are developed, managed, and related to more advanced aspects of research in technology and capability-related 'thrusts' which are consolidated in thirteen Naval Research and Development Framework focus areas: Power and Energy; Operational Environments; Maritime Domain Awareness; Asymmetric and Irregular Warfare; Information, Analysis and Communication; Power Projection; Assure Access and Hold at Risk; Distributed Operations; Naval Warfighter Performance and Protection; Survivability and Self-Defense; Platform Mobility; Fleet/Force Sustainment; Affordability, Maintainability and Reliability.

The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

ILIR efforts are selected by Naval Warfare Centers/Lab Commanding Officers and Technical Directors near the start of each Fiscal Year through internal competition. Efforts typically last three years, and are generally designed to assess the promise of new lines of research. Successful efforts attract external, competitively awarded funding. Because the Warfare Centers and Labs encompass the full range of naval technology interests, the scope of ILIR topics roughly parallels that of PE 0601153N, Defense Research Science.

This PE sustains U.S. Naval Science and Technology (S&T) superiority by providing new technological concepts for the maintenance of Naval power and national security, by helping to avoid scientific surprise while exploiting scientific breakthroughs, and by providing options for new Future Naval Capabilities (FNCs). The research aligns to the Naval Research and Development Framework for long term Navy and Marine Corps improvements and is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command. It enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. The In-house Laboratory Independent Research (ILIR) program also adds increased emphasis to the revitalization of the scientist and engineer workforce component at the Navy's Warfare Centers and Laboratories by attracting superior candidates and retaining our best members through the provision of exciting and meaningful work.


Due to the number of efforts in PE 0601152N, the programs described herein are representative of the work included in this PE.
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                 There is no significant change from FY 2019 to FY 2020.
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                         The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

This project sustains U.S. Naval S&T superiority, provides new technological concepts for the maintenance of naval power and national security, and mitigates scientific surprises, while exploiting scientific breakthroughs and providing options for new Future Naval Capabilities. It addresses the S&T research areas of the Naval Research and Development Framework for long term Navy and Marine Corps improvements. It is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command and enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities.
                         
                             
                                 IN-HOUSE LABORATORY INDEPENDENT RESEARCH (ILIR)
                                 
                                     
                                         16.523
                                         0
                                         Continue In-house Laboratory Independent Research (ILIR) projects that enables laboratories to sponsor focused, high-risk research with potential high payoffs to the Navy and Marine Corps on a discretionary basis.
                                    
                                
                                 
                                     
                                         16.690
                                         0
                                         Continue In-house Laboratory Independent Research (ILIR) projects which enables laboratories to sponsor focused, high-risk/potential high reward basic research to the Navy and Marine Corps on a discretionary basis. Each project is funded for at most three years with the goal being to transition successful technologies to either a higher level of research or to a program of record.
                                    
                                     
                                         16.588
                                         0
                                    
                                     
                                         16.588
                                         0
                                         Provide funding for ILIR program which enables laboratories to sponsor focused, high-risk/potential high reward basic research to the Navy and Marine Corps on a discretionary basis. Each project is funded for at most three years with the goal being to transition successful technologies to either a higher level of research or to a program of record.  Approximately 120 projects will be funded all aligned with the Research and Development (R&D) framework focus areas.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 SCIENCE TECHNOLOGY ENGINEERING AND MATH (STEM) EFFORTS AT NAVY LABS
                                 This effort will support both the Science and Engineering Apprenticeship Program (SEAP) and the Naval Research Enterprise Intern Program (NREIP) summer programs to encourage participating students to pursue science and engineering careers, to further their education via mentoring by laboratory personnel and their participation in research, and to make them aware of Department of the Navy (DON) research and technology efforts, which can lead to employment within the DON. Participating students will spend eight to ten weeks during the summer doing research at approximately 19 to 20 DON laboratories.  Participants will receive a stipend distributed by the Contractor. The stipend is a monthly allowance paid to interns for their participation in the research efforts.
                                 
                                     
                                         2.512
                                         0
                                         Continue to provide opportunities for students to participate in research at DON laboratories during the summer via the Naval Research Enterprise Internship Program (NREIP) program for undergraduate and graduate students and the Scientist and Engineering Apprenticeship Program (SEAP) Program for high school students.
                                    
                                
                                 
                                     
                                         2.547
                                         0
                                         Continue to provide opportunities for approximately 300 high school and 600 college and graduate students to participate in research at DON laboratories during the summer via the NREIP program for undergraduate and graduate students and the SEAP Program for high school students.
                                    
                                     
                                         2.533
                                         0
                                    
                                     
                                         2.533
                                         0
                                         Provide opportunities for approximately 300 high school students and 600 college students, both undergraduate and graduates, to participate in research at multiple Department of Navy Laboratories during the summer via the NREIP for undergraduate and graduate students and the SEAP for high school students.  These paid internships last between 8-10 weeks.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         Not applicable.
                         The In-house Laboratory Independent Research initiative seeks to improve the quality of defense research conducted predominantly through the Naval Warfare Centers/Laboratories. It also supports the development of technical intellect and education of engineers and scientists in disciplines critical to national defense needs through the development of new knowledge in a military laboratory environment. Initial research focus is often conducted in an unfettered environment since it is basic research, but many projects focus on applying recently developed theoretical knowledge to real world military problems with the intention of developing new capabilities and improving the performance of existing systems. Individual project metrics then become more tailored to the needs of specific applied research and advanced development programs. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department of Defense Basic Research" concluded that the Department of Defense is managing its basic research program effectively.
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             This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support (Education and Outreach).

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  

S&T investment in basic research also includes the National Naval Responsibilities (NNRs), fields upon which a wide range of fundamental Naval capabilities depend. There are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The program increase in FY 2020 is a associated with the Science and Technology investment in the development of naval application of artificial intelligence (AI).
            
             
                 
                     0000
                     Defense Research Sciences
                     
                         0.000
                         448.084
                         458.602
                         470.007
                         470.007
                         472.158
                         483.223
                         492.588
                         502.242
                         Continuing
                         Continuing
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support. Activities in this area also support maintenance of the Science and Engineering Workforce and STEM Education and Outreach.

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Science & Technology Strategy. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  


S&T investment in basic research also includes the National Naval Responsibilities (NNRs), S&T areas that are uniquely important to maintaining U.S. Naval superiority. With the designation in 2011 of Sea-Based Aviation as an NNR, there are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                         
                             
                                 AIR, GROUND AND SEA VEHICLES
                                 Efforts include research in surface/subsurface signatures; free-surface, subsurface, and propulsor hydromechanics; hull life assurance; advanced ship concepts; distributed intelligence for automated survivability; advanced electrical power systems; air vehicles; air platforms propulsion and power; air platforms survivability and signature control; special aviation projects; Unmanned Air Vehicle/Unmanned Combat Air Vehicle (UAV/UCAV); environmental quality; logistics; power generation, energy conversion, and storage; and advancements in naval technology innovations.

Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         55.882
                                         0
                                         Air Vehicles

Basic research investments include fixed-wing, rotary wing, and Vertical/Short Takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy

Conduct basic research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems.

Advanced Naval Power Systems

Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials.  

Advanced Sea Platform Performance

Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface ship, and subsurface hydrodynamics; platform mobility; alternative hull materials; and structural acoustics. Expand research related to naval engineering and platform design, including Ohio Replacement Program efforts, and centers for innovative naval technology.  

Sea Platform Survivability Science

Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; advanced control; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics; metamaterials; and multihull design and optimization.

Materials, Coatings and Corrosion Control Science

Conduct basic research related to critical S&T to investigate corrosion control technologies. Pursue research in identifying new materials and coatings for naval applications.

Ship and Air Platform Machinery and Systems

Conduct basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbomachinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines.
                                    
                                
                                 
                                     
                                         57.754
                                         0
                                         Air Vehicles

Continue Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy

Continue basic research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems.

Advanced Naval Power Systems

Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials.  

Advanced Sea Platform Performance

Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface ship, and subsurface hydrodynamics; platform mobility; alternative hull materials; and structural acoustics. Expand research related to naval engineering and platform design, including Ohio Replacement Program efforts, and centers for innovative naval technology.  

Sea Platform Survivability Science

Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; advanced control; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics; metamaterials; and multihull design and optimization.

Materials, Coatings and Corrosion Control Science

Conduct basic research related to critical S&T to investigate corrosion control technologies. Pursue research in identifying new materials and coatings for naval applications.

Ship and Air Platform Machinery and Systems

Continue basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines.with no new efforts identified.
                                    
                                     
                                         56.469
                                         0
                                    
                                     
                                         56.469
                                         0
                                         Air Vehicles

Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy and Control of Unmanned Systems 
Conduct basic research related to critical multidisciplinary autonomy and unmanned systems challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy and unmanned control and focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous or unmanned systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems. 

Science of Advanced Naval Power and Energy Systems 
Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; distribution and control of power; power management; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials, leading to technological underpinnings for advanced energy capture and power storage and distribution. 

Science of Advanced Naval Platform Performance 
Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface, and subsurface hydrodynamics; platform dynamics and performance; alternative hull materials; structural acoustics; and submarine security. Expand research related to naval engineering, platform design, and multiple platform control, including COLUMBIA CLASS Program, SSN(X), unmanned surface vessels, and swarm boats efforts, and support to the centers for innovative naval technology.

Sea Platform Survivability Science 
Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics and signatures; metamaterials; and digital ship design and optimization, and improving the understanding of the generation, radiation, propagation, scatter, and detection of a variety of signal types (acoustic, chemical, optical, electromagnetic, hydrodynamic and radiological) associated with a submarine's operation.

Materials & Coatings Science
Pursue research in identifying new nanostructured materials and coatings processing, ultimately for naval applications. 

Corrosion Control Science 
Conduct basic research related to critical S&T to investigate corrosion control technologies. 

Ship and Air Platform Machinery and Systems 
Conduct basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines with no new efforts identified.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     Funding decrease from FY 2019 to FY 2020 IS due to Basic Catalysis research from this R2 Activity being conducted out of R2 Activity Science and Engineering Education, Career Development and Outreach.
                                
                            
                             
                                 ATMOSPHERE AND SPACE SCIENCES
                                 Efforts include: Marine Meteorology and Prediction, and Space Sciences. This program supports innovative basic research on physical process studies, fundamental observations, new sources of data, and modeling in the atmosphere and space with the goal of improving predictive capabilities in the major research area of Operational Environments. Emphasis is placed on the marine atmosphere, the tropics, polar regions, the ionosphere and other areas where new understanding is needed in order to overcome predictability barriers that limit the accuracy of current forecast models. Efforts are underway to understand the interactions of physics between the atmosphere, space, land, ocean and ice, represent these coupled processes in models, and extend them across scales from local to planetary, with the goal extending the skill of predictions to longer timescales (i.e. seasonal to interannual). Recent efforts have also focused on the processes that control tropical cyclone formation, structure and intensity changes and phenomena that affect electromagnetic and electro-optic propagation in the marine atmosphere. Accomplishments and plans described below are examples for each effort category. Accomplishments and plans described below are examples for each effort category. 

The program is strongly aligned with the Oceanographer of the Navy and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                 
                                     
                                         24.976
                                         0
                                         Extramural Marine Meteorology and Prediction

Complete a research initiative to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and, in one case, directly into a new version of the Navy's global numerical weather prediction system (NAVGEM), which resulted in a major improvement of several objective measures of predictive skill related to clouds and precipitation over the oceans. Conduct high-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms will be obtained that allow detailed physical processes to be observed for the first time. These results will be analyzed, applied to existing models and have demonstrated the potential to make a substantial improvement in the ability to predict intensity and structure change in tropical cyclones.

Intramural Battlespace Environments

Conduct basic research into the understanding of atmospheric processes ranging from thousands of kilometers down to meters, including interactions of the atmosphere with the land, sea, wave, and ice.  Continue research to improve our ability to exploit environmental observations to help us characterize those processes more accurately. Conduct research in the littoral zone, where complex topography and air-sea-land contrasts affect the environment on very short time and space scales, as well as in the tropics and sub-tropics, where longer time scale oscillations and seasonal signals also affect short-term weather events.  Develop a better fundamental understanding, measurements and predictive models to mitigate shortfalls.  Continue investigation of the interface between the troposphere and stratosphere is gaining increased attention because of its possible effect upon medium term weather prediction.

Extramural Space Sciences

Continue investigation of methods to assimilate these observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena.  Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.

Intramural Space Research

Conduct basic research integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness and to foster transition.  Initiate geospace efforts to investigate the physical mechanisms responsible for the formation of sporadic ionospheric mesoscale structures that impact ionospheric radiowave propagation, to improve high-frequency (HF) systems performance for operational planning purposes.  Initiate heliospace efforts to develop the science base necessary to forecast geo-effective solar energetic particle (SEP) events that are hazardous to spacecraft operations and human activities in space.  Initiate high-energy space efforts to advance understanding about millisecond pulsars and the physics that underpins their use as space-based clocks for navigation and timing.
                                    
                                
                                 
                                     
                                         25.777
                                         0
                                         The overall objective of this research is to improve the quality of the atmospheric and space environmental products that are provided to the warfighter and to allow accurate assessment of the impact of space and atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic understanding of atmospheric and space processes ranging from space to the sea surface, including interactions of the atmosphere with the land, sea, wave, and ice. 

Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and phenomena occurring on very short time and space scales.  Clouds and moisture phenomena require further study to improve their representation in models. Non-conventional observational data sources require new and novel data assimilation methodologies to be developed before their potential is fully realized. Systems are being employed which operate in or through the earth's upper troposphere, middle and upper atmosphere and the near space environment where environmental supports are crude or non-existent. The interface between the troposphere and stratosphere is gaining increased attention because of its possible effect upon medium term weather prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and, in one case, directly into a new version of the Navy's global numerical weather prediction system (NAVGEM), which resulted in a major improvement of several objective measures of predictive skill related to clouds and precipitation over the oceans. High-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms will be obtained that allow detailed physical processes to be observed for the first time. These results will be analyzed, applied to existing models and have demonstrated the potential to make a substantial improvement in the ability to predict intensity and structure change in tropical cyclones.

Space Research

Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness towards rapidly prototyping solutions for accelerated delivery.    Geospace research could include Remove key scientific and computational impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means of focused scientific research on identification of which key drivers from the lower atmosphere and thermosphere are necessary to achieve short term forecasts of HF propagation globally.  Heliospace efforts may advance our understanding of solar magnetic fields and how they influence the near-earth environment.  High-energy space development will assist in understanding particle acceleration mechanisms in high energy solar flares by studying gamma-ray and neutron emissions that are measured in space. 

Space Sciences

On-going investigation to assimilate observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
                                    
                                     
                                         25.899
                                         0
                                    
                                     
                                         25.899
                                         0
                                         The overall objective of this research is to improve the quality of the atmospheric and space environmental products that are provided to the warfighter and to allow accurate assessment of the impact of space and atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic understanding of atmospheric and space processes ranging from the surface to space, including interactions of the atmosphere with the land, sea, waves, and ice.
 
Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and phenomena occurring on very short time and space scales. Research is supported to investigate key physical processes, clouds
and moisture phenomena in order to improve their representation in models. Efforts are focused on those phenomena that affect the predictability of parameters of most relevance to Naval operations (e.g. coastal meteorology,surface winds, visibility, refractivity, etc.). New and non-conventional observational data sources are explored through efforts that develop novel data assimilation methodologies in order to realize the full potential of such observations.  Systems are being employed which operate in or through the earth's upper troposphere, middle and upper atmosphere and the near
space environment where environmental supports are crude or non-existent,thus, efforts are supported that seek to extend the range of prediction systems to much higher altitudes. Research is supported to improve understanding of the physics of the upper atmosphere and ionosphere, and to improve the representation of the interface between the troposphere and stratosphere because of its effects upon medium term weather prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and directly into a new version of the Navy's global numerical weather prediction system (NAVGEM). This activity is scheduled to be completed in FY 2020. High-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms were obtained allowed detailed physical processes to be observed for the first time.This activity is scheduled to be completed in FY 2020.
Results from airborne observations over tropical cyclones will be analyzed and applied to new and existing models to make a substantial improvement in the skill for predicting intensity and structure change in tropical cyclones.
Atmospheric process research will seek to advance our understanding of atmospheric and space processes ranging from the surface to space.  This includes marine boundary layer physics, air-sea-wave-ice coupling, processes affecting electro-optic and electromagnetic propagation, and better representation of clouds and moisture in numerical weather prediction models. A new research initiative will be initiated to focus on the origin, evolution and effects of Arctic cyclones that are poorly predicted but are believed to have a strong influence on Arctic ice.  Airborne observations over the Arctic from high-altitude research aircraft will be used to investigate processes from the stratosphere to the surface in order to improve their representation in numerical weather prediction models that can be coupled to the physics of the ocean and ice. 

Space Research

Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness towards rapidly prototyping solutions for accelerated delivery. Geospace research will attempt to overcome key scientific and computational impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means of focused scientific research on key drivers from the lower atmosphere and thermosphere that are necessary to achieve short term forecasts of HF propagation globally. Heliospace efforts may advance our understanding of solar magnetic fields and how they influence the near-earth environment. High-energy space development will assist in understanding particle acceleration mechanisms in high energy solar flares by studying gamma-ray and neutron emissions that are measured in space. 
 
Space Sciences  

On-going investigation to assimilate observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant changes from FY2019 to FY2020.
                                
                            
                             
                                 SCIENCE ADDRESSING HYBRID THREATS
                                 The Sciences Addressing Hybrid Threats (SAHT) (formerly Counter Improvised Explosive Device (IED)) Sciences program provides research for Naval Forces to fight hybrid threats, and adversaries in expeditionary operations. Naval Expeditionary Forces need science advances to address a range of Basic Research challenges that result from physical and operational environmental limitations so harsh that solutions push basic discovery and invention. Naval Forces able to operate amphibiously and in the littoral will have all of their capabilities exposed to degrading sea and land physical effects. Expeditionary forces operating austerely must be agile and lethal but will be constrained by size, weight, and power requirements and must be sustained across distributed forces covering large areas. Further complicating the problem context is the nature of hybrid threats, and adversaries. A hybrid adversary can be state or non-state using a combination of conventional and irregular methods and weapons. For example a hybrid threat could use criminal acts in concert with conventional artillery and IEDs and in turn social media for combined effects greater and broader than the sum of the parts. These coordinated multivariate threats occur across the spectrum of conflict with a dynamic but unified strategy. A hybrid adversary is flexible and adapts quickly, synchronizing advanced state weapons systems, disruptive commercial technologies, cheap expedient homemade weapons, and a variety of tactics. The Sciences Addressing Hybrid Threats program seeks to establish and nurture science to address these threats not covered in more conventional warfare science efforts and in environments not researched elsewhere.

Within the above threat and environmental context numerous warfighting capability dependencies are considered resulting in a broad range of science research areas. Examples include: physics addressing the electromagnetic spectrum for use in Command and Control and high energy physics addressing Directed Energy Weapons; machine perception, reasoning and collaborative behaviors of autonomy enabling numerous potential expeditionary autonomous systems; artificial intelligence enabling future Intelligence systems; optics, electronics, and photonics research to enable revolutionary spectral awareness in small low power sensors; computer and network science to enable expeditionary computing coupled with Data Science research to conduct data analysis; fundamental chemistry and materials science research to advance technologies to support sustainment; basic materials research to explore and improve armor and structural materials; electrochemical energy conversion and storage research to sustain the force; chemistry and physics to provide disruptive energetics for expeditionary Fires; and biology, physiology, and cognitive sciences addressing the Naval Expeditionary warfighters human abilities.

The program also seeks to establish and nurture a multidisciplinary Science and Technology community of Government, academic and industry researchers to accelerate the transition of new science and technology into fielded systems.
Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         23.166
                                         0
                                         Sciences Addressing Complex Hybrid Warfare Threats (Formally Known as Counter-Improvised Explosive Device (IED) Sciences)

The following Sciences Addressing Complex Hybrid Warfare Threats (SAHT) efforts initiated prior continue in FY18:

- Continued effort in the area of Prediction to develop theoretical and technical approaches that permit prediction and analysis of IED emplacement as well as the assembly of IEDs. This included recognition of emplacement patterns, human activity recognition from video and other sensing systems, human intelligence and social network analysis of terrorist networks, modeling and simulation of the full spectrum of IED activities, analysis of communications, and knowledge management systems to combine diverse data sources.
- Continued effort in the area of Detection to develop concepts that would permit stand-off detection and localization of the explosive, the case materials, the environment in which the device is located, and other components of the IED.
- Continued effort in the area of Neutralization to develop scientific concepts that may be applied to remotely render an IED ineffective without necessarily having to detect or destroy it.
- Continued effort in the area of Destruction to develop scientific concepts that may be applied to quickly and remotely destroy IEDs without necessarily having to detect them.
- Continued creation of new spectroscopy for sensitive characterization of semiconductor nanostructures, ultrathin molecular films and chemical/biological threat materials and explosives.
- Continued development of a new chemical explosive detection concept based on pump/probe ultra-short pulse lasers.
- Continued research on characterizing background noise in urban and riverine environments in support of IED signature detection.
- Continued effort to directly observe lattice deformations in explosives under shock impact.
- Continued investigations into sociological and cultural aspects of defeating insurgent networks.
- Continued investigations into standoff wide area neutralization and pre-detonation of IEDs.
- Continued investigations into stronger lightweight armor including nanoparticle designs.
- Continued investigations into detection of physical and temporal device characteristics.
- Continued investigations into challenges within the Riverine environment.
- Continued an effort to integrate observable behaviors with social behavior models to provide inputs for predictions and validation.
- Continued research into emerging very-broad-band spectroscopic capabilities to achieve a low-fidelity mosaic of partial pressure detection of explosives.
- Continued study of energy transduction through soft armor.
- Continued a Neutralize effort to investigate the identification of techniques to deflagrate or detonate explosives by creating hot spots or other localized effects that do not quench.
- Continued a Neutralize effort to investigate new energy conversion schemes and extraction mechanisms for high-powered microwave sources that have potential to dramatically reduce the size, weight, and power required.
- Continued a Neutralize effort to research compact wideband metamaterial multifunctional antennas.
- Continued a Mitigate effort to explore new chemistry techniques to optimize polymer fiber growth and hardening.
- Continue a Mitigate effort to develop in-situ analytical tools to observe nano to micro structure of materials during fabrication and treatment processes.
- Continued study of Evaluation of the Dynamic Behavior and Material Parameters of the Human Brain.
- Continued study of Real-Time Control of NMR Relaxation for Improved Sensitivity and Resolution.
- Continued research on lightweight flexible materials that can selectively absorb, dissipate, and convert high energy electromagnetic waves or blast waves.
- Continued an effort to detect a wider variety of homemade explosives.
- Continued research into the improved biomechanics and physiology of detection dogs for use in the detection of explosive hazards.
- Continued research efforts to produce the knowledge and understanding necessary to detect and locate asymmetric explosive threats and their components by exploring combination of their unique passive and active characteristic responses at safe stand-off distances from various expeditionary platforms.
- Continued research efforts to explore new lightweight multifunctional material design and techniques to optimize existing materials to improve protection from detonation effects.
- Continued research efforts to neutralize or prevent explosive threats with or without direct knowledge of their locations.
- Continued research efforts to provide understanding of the human and social elements and their relationships with asymmetric explosive threats to predict and prevent explosive events.
- Continued research efforts to improve stimulated electromagnetic explosive signature collection efficiencies.
- Continued research efforts to explore compact rapid high selectivity spectroscopic detection in distributed unmanned platforms.

Extramural SAHT

Initiate Sciences Addressing Complex Hybrid Warfare Threats efforts. S&T efforts will address multi-faceted threats that employ both conventional and unconventional forces. This activity was originally formed to address Counter-Improvised Explosive Device (IED) Sciences, which are a component of Complex Hybrid Warfare Threats. However, there are additional emerging components of complex hybrid threats that must be addressed with these efforts as well as the challenges imposed by Naval Expeditionary Operations and as such the PE will address a broad range of hybrid threats not only IEDs and the science challenges associated with these environments. This activity will also incorporate Expeditionary Operations activities to facilitate the consolidation described above.

Complete basic materials research to explore and improve high strain and stress rate performance of high performance fibers, armor inserts, and structural materials. Complete fundamental chemistry and materials science research to advance water purification technologies. Complete basic research to advance electrochemical energy conversion and storage. Initiate Investigations into novel hybrid devices, making use of the optical, electrical, and acoustic regimes. These devices will enable photonic and electronic domain access and manipulation of the electromagnetic spectrum across multiple octaves of bandwidth. Such devices will enable previously-unattainable real-time spectral awareness and performance. Initiate basic research to advance machine perception, reasoning and collaborative behaviors of autonomous systems during Amphibious Operations.

Extramural C-IED Science

Complete investigations into challenges in the temporal domain in various land environments.  Complete the program to investigate nano-technologies applied to miniaturized remote molecular sensors, with an additional emphasis on low fidelity detection of trace explosive vapor partial-pressures. Complete research on compact and efficient high voltage pulsed switches that can rapidly charge and discharge at a high repetition rate. Complete C-IED mitigation and destruction activities.

Intramural Information Technology

Research to support the identification of previously unsuspected people caught on camera engaging in hostile acts by developing a robust approach for identifying people given only one or a small number of photos by comparing these photos to images on the Internet and in existing databases.  

Intramural Materials and Chemistry

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Study hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Develop an understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  

Intramural Electronics

Create new knowledge and understanding and explore new concepts, techniques and methods, for the design, growth, and characterization of electronic and electro-optic sensors to counter IED's.
                                    
                                
                                 
                                     
                                         23.729
                                         0
                                         Electronics

Create new knowledge and understanding and explore new concepts, techniques and methods, for the design, growth, and characterization of electronic and electro-optic sensors to counter Improvise Explosive Device (IED's). 

Materials and Chemistry

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics have provided design and fabrication of protection garments from IED explosives and advanced design concepts for helmets to significantly reduce neuronal damage caused by shock and blast waves.
                                    
                                     
                                         25.823
                                         0
                                    
                                     
                                         25.823
                                         0
                                         Conduct work in hazard defeat to understand new concepts, techniques and methods, for the design, growth, and characterization of electronic, electro-optic, and bio sensors to counter hybrid explosive hazards threats, immersive sciences for automated methods for generating content and/or behaviors for use augmented and mixed reality technologies, and neuromorphic computing and novel opto-electronic technologies. End perovskite chemistry based solar cell efforts. Initiate efforts in understanding multifunction machine learning and artificial intelligence systems operating in realistic electromagnetic threat environments.  

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics have provided design and fabrication of protection garments from IED explosives and advanced design concepts for helmets to significantly reduce neuronal damage caused by shock and blast waves. Novel biomaterials that enable epidermal electronics for warfighter protection to light weight distributed chemical sensors.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program Element (PE), from Basic Research Challenge Activity into Sciences Addressing Hybrid Threats Activity to better identify and continue automated intelligence for logistics, neuromorphic computing for drone navigation and scene interpretation, and immersive sciences for virtual reality that were initiated as part of the FY 2019 Basic Research Challenge program.
                                
                            
                             
                                 HUMAN SYSTEMS
                                 Discovery research on attention and decision making in human and human-machine teaming tasks related to Naval missions, including command decision making, cognitive systems for human-machine teaming; computational neuroscience, human interactions with autonomous systems, attention and sensory processing; social cultural and behavioral modeling, and social network and computational social sciences.  

Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         15.153
                                         0
                                         Human Computer Interaction/Visualization

Conduct basic research in the computer centric environment of today's Navy and Marine Corps. Study human systems integration to reduce workload and increase operator situational awareness in a command information center environment. Investigate human sensory performance for optimizing video and audio human-electronic device interfaces and computational neuroscience for novel pattern recognition and sensory augmentation. Continue research on socially guided machine learning to include robotic teammates learning from human teachers by demonstration and verbal instruction. Conduct research of human-robot interaction to support team collaboration and research to address visualization and synthesis from multiple data sources to support autonomous systems and small hybrid teams. Continue research on brain-inspired intelligent systems to enable high-level interaction between warfighters and autonomous systems.

Command Decision Making (CDM)

Conduct basic research to explore the development of algorithms to automate assessment of the information value of Command and Control (C2) related data for next generation C2 systems. Research strategies to incorporate uncertainty into mission planning and asset allocation in naval missions and to understand and dynamically model context in operational decision making. Explore decision support as it applies to rapid mission planning, re-planning and execution at command and combatant echelons. Research thrust to include dynamic mapping of decision space and decision-based, dynamic task allocation algorithms. Continue research on geography, health and disaster for next generation information systems for collaborative humanitarian assistance. Seek a unified theory of the overall decision process, including the role of judgment with the goal that the unified theory will link currently existing, but isolated, conceptual theories of decision making, judgment, sensing, and detection.

Social Network Analysis

Conduct basic research of social networks for counterterrorism including research to create social modeling tools for understanding the responses of adversaries, determining the best practices for containing and deterring the adversary, and developing effective course of action in non-Western environments for humanitarian and civilian-military operations. Develop an empirical understanding and prediction of the behaviors of individuals and social groups and networks, computational approaches to social network theory and the co-evolution of adversarial tactics and strategies; algorithms for exploring scenarios that take into account socio-cultural factors; political and economic factors; and local attitudes, values, and social structure. Execute research efforts to extend the representational capabilities of cognitive architectures to accommodate aspects of social cognition and teamwork. Investigate social cyber-behavior, information operations and hybrid warfare. Study data visualization, data fusion and novel information streams to understand warfighting problems. Initiate research on competitive narrative and digital media assessment.

Hybrid Human Computer Systems

Conduct basic research into creating systems in which the functions of a human operator (or a group of operators) and a machine are integrated. Perform research to explore concepts of operations for the management of information in hybrid autonomous systems. Execute research to improve collaborative systems and trust in computer mediated environments.  Investigate statistical language translation for content analysis of threat behaviors and human security issues.  Conduct research of neuro-control of high-lift bio-inspired Unmanned Underwater Vehicles and active vision and cognitive navigation skills in mobile robots. Continue program on implantable electronics for performance enhancement.

Enhancing Warfighter Cognitive Capability

Conduct basic research into probabilistic reasoning in computation cognitive architectures and the expansion of the cognitive architectural modeling capability to increase coverage, including spatial reasoning, multitasking, and impact of physiological and stress variables. Extend research into a program to combine cognitive architectures with computational neuroscience to better predict human performance. Research the output human performance usability models with actual human performance results obtained in usability testing on systems under development. These systems include future Naval Combat Systems and Homeland Security Operation Centers. Continue research of human activity and intend recognition and dynamic biometrics for improved human system interfaces and force protection. Conduct research of human cognition and performance to create more realistic simulations for training, including research into cost effectively adapting current intelligent tutoring technologies to wider dissemination across Navy schoolhouses. Extend training scientific study into the development of intelligent, embedded assessment for Intelligent Tutoring System (ITS).  Research cognitive modeling for cybersecurity and research on human performance sources of cyber vulnerabilities of unmanned vehicle (UxV) systems. Develop computational models for predicting human error on procedural tasks.  Investigate training efforts on neuro-cognitive plasticity.
                                    
                                
                                 
                                     
                                         16.486
                                         0
                                         Human Computer Interaction/Visualization

Conduct basic research in the computer centric environment of today's Navy and Marine Corps. Study human systems integration to reduce workload and increase operator situational awareness in a command information center environment. Investigate human sensory performance for optimizing video and audio human-electronic device interfaces and computational neuroscience for novel pattern recognition and sensory augmentation. Continue research on socially guided machine learning to include robotic teammates learning from human teachers by demonstration and verbal instruction. Conduct research of human-robot interaction to support team collaboration and research to address visualization and synthesis from multiple data sources to support autonomous systems and small hybrid teams. Continue research on brain-inspired intelligent systems to enable high-level interaction between warfighters and autonomous systems.

Command Decision Making (CDM)

Conduct basic research to explore the development of algorithms to automate assessment of the information value of Command and Control (C2) related data for next generation C2 systems. Research strategies to incorporate uncertainty into mission planning and asset allocation in naval missions and to understand and dynamically model context in operational decision making. Explore decision support as it applies to rapid mission planning, re-planning and execution at command and combatant echelons. Research thrust to include dynamic mapping of decision space and decision-based, dynamic task allocation algorithms. Continue research on geography, health and disaster for next generation information systems for collaborative humanitarian assistance. Seek a unified theory of the overall decision process, including the role of judgment with the goal that the unified theory will link currently existing, but isolated, conceptual theories of decision making, judgment, sensing, and detection.

Social Network Analysis

Research on computational social science models for course of action and forecast in support of information environment maneuvers for strategic communication.

Hybrid Human Computer Systems

Conduct basic research into creating systems in which the functions of a human operator (or a group of operators) and a machine are integrated. Perform research to explore concepts of operations for the management of information in hybrid autonomous systems. Execute research to improve collaborative systems and trust in computer mediated environments.  Investigate statistical language translation for content analysis of threat behaviors and human security issues.  Conduct research of neuro-control of high-lift bio-inspired Unmanned Underwater Vehicles and active vision and cognitive navigation skills in mobile robots. Continue program on implantable electronics for performance enhancement.

Enhancing Warfighter Cognitive Capability

Conduct basic research into probabilistic reasoning in computation cognitive architectures and the expansion of the cognitive architectural modeling capability to increase coverage, including spatial reasoning, multitasking, and impact of physiological and stress variables. Extend research into a program to combine cognitive architectures with computational neuroscience to better predict human performance. Research the output human performance usability models with actual human performance results obtained in usability testing on systems under development. These systems include future Naval Combat Systems and Homeland Security Operation Centers. Continue research of human activity and intend recognition and dynamic biometrics for improved human system interfaces and force protection. Conduct research of human cognition and performance to create more realistic simulations for training, including research into cost effectively adapting current intelligent tutoring technologies to wider dissemination across Navy schoolhouses. Extend training scientific study into the development of intelligent, embedded assessment for Intelligent Tutoring System (ITS).  Research cognitive modeling for cybersecurity and research on human performance sources of cyber vulnerabilities of unmanned vehicle (UxV) systems. Develop computational models for predicting human error on procedural tasks.  Investigate training efforts on neuro-cognitive plasticity.
                                    
                                     
                                         18.563
                                         0
                                    
                                     
                                         18.563
                                         0
                                         Command Decision Making

Develop approaches for proactive decision support for Naval command and control tasks, with an emphasis on supervised machine learning of expert planning and dynamic re-planning. 

Human-Machine Teaming

Develop empirical and computational models of cognition and create algorithms and architectures that aspire to human-level intelligence or ability. The algorithms and cognitive models serve to: (i) Advance the understanding of human cognition; (ii) Enable systems to recognize, understand, predict, perform, assist, and evaluate human behavior; and (iii) Improve the effectiveness of intelligent systems, human users/operators, and hybrid human-machine teams in Naval operations. 

Neurosciences and Human Interaction With Autonomous Systems

Develop neuroscience principles to identify neural circuits, architectures, and algorithms that can be emulated to develop novel sensing, control, pattern recognition, neuromorphic processors, and intelligent systems. Conduct research on neural mechanisms of memory consolidation, working memory, and retrieval to enable intelligent systems with human-like associative memory skills. 

Attention In Sensory Processing

Develop mechanisms of attention, including its role in skilled perceptual and cognitive performance. Understand attention to task-relevance as a factor in personnel selection and training. Incorporate mechanisms of attention into machine learning. 

Social, Cultural, and Behavioral Modeling

Develop computationally-efficient methods to model human behavior and social network analytics. Efforts include modeling information and cyber warfare, as well future sensor and weapon developments and their impact on Warfighter performance. Use machine learning to create synthetic decision makers. 

Social Networks and Computational Social Science

Develop methods and tools pertaining to social media network analysis, including problems of monitoring social media, social hysteria propagation, and group polarization to support methods for information environment assessment, humanitarian assistance, and disaster response.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program Element (PE), into the Human Systems Activity, to better identify and continue emerging sciences, including warfighter performance, command decision making, cognitive systems for human-machine teaming, computational neuroscience, human interactions with autonomous systems, attention and sensory processing, social cultural and behavioral modeling, and social network and computational social sciences efforts that were initiated as part of the FY 2019 Basic Research Challenge 
program.
                                
                            
                             
                                 MATHEMATICS, COMPUTER, & INFORMATION SCIENCES
                                 Efforts include: Mathematical foundation and computational theory and tools for design, communication, and control of intelligent autonomous systems; theory, algorithms and tools for decision support; decision theory, algorithms, and tools; heterogeneous information integration, management, and presentation; information assurance, computation and information foundation for cyber defense, secure and reliable information infrastructure for command and control; mathematical optimization for optimal resource allocation and usage; modeling and computation of complex physical phenomena; modeling and computation for electromagnetic and acoustic wave propagation and scattering; seamless, robust connectivity and networking; foundations for novel computing hardware, including nanoscale materials, emerging devices and circuits, emerging computational architecture and nanofabrication.

Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         44.376
                                         0
                                         Extramural Communications and Networking

Continued basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, SATCOM performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Extramural Quantum Information Sciences

Continued basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Extramural Nanoscale Computing Devices and Systems

Discovered and developed novel techniques for synthesis, assembly and characterization of molecular scale (sub-10nm) nanographene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Extramural Mathematical Data Science

Continued basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Extramural Machine Learning, Reasoning and Intelligence

Continued basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Extramural Applied and Computational Analysis Program

Continued basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Extramural Cyber Security and Complex Software Systems

Continued basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Extramural Networked Sensing

Continued basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.

Extramural Mathematical Optimization and Operations Research

Continued basic research in mathematical optimization. The primary focus of the program's basic-research portion is linear, nonlinear, integer and combinatorial optimization. Theoretical development, algorithm design and analysis, computational techniques, and software prototypes for solving large-scale problems are of interest. Techniques that produce provably optimal or near-optimal solutions, as well as techniques applicable to large problem domains are favored.  This includes, but is not limited to, cutting-plane and polyhedral techniques for mixed-integer programming and interior-point and first- order algorithms for conic/convex optimization. Decentralized optimization is an area of growing interest, as are innovative techniques for dealing with uncertainty, such as stochastic, robust, and online optimization.

Intramural Information Technology

Conduct basic research to address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; intelligent autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for analyzing, integrating, and presenting information to users. Given the pervasiveness of software, the techniques developed in this task area should also reduce cost and increase quality of Naval systems and are expected to be applicable to a wide variety of military and civilian problems.  Accomplishments include:  Developed a machine perception algorithm that detects anomalies with a true positive rate of 91.4% and a false positive rate of 8.71%;  Developed and prototyped several new algorithms for proving security properties of computer code;  Developed and initiated evaluation of a near-real time system (2-10ms lag) for detecting procedural uncertainty which can indicate when a human subject is about to make an error.
                                    
                                
                                 
                                     
                                         45.870
                                         0
                                         Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, SATCOM performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Quantum Information Sciences

Continue basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10nm) Nano graphene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

Conduct basic research in mathematical optimization. The primary focus of the program's basic-research portion is linear, nonlinear, integer and combinatorial optimization. Theoretical development, algorithm design and analysis, computational techniques, and software prototypes for solving large-scale problems are of interest. Techniques that produce provably optimal or near-optimal solutions, as well as techniques applicable to large problem domains are favored.  This includes, but is not limited to, cutting-plane and polyhedral techniques for mixed-integer programming and interior-point and first- order algorithms for conic/convex optimization. Decentralized optimization is an area of growing interest, as are innovative techniques for dealing with uncertainty, such as stochastic, robust, and online optimization.

Information Technology 

To address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; intelligent autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for analyzing, integrating, and presenting information to users. Specific research examples include security for systems that employ Systems-on-a Chip Integrated Processor architectures, AI systems that understand causal reasoning, robotic systems that take advantage of emerging neuromorphic processors, new algorithms for performing data analytics, and networks that take into account the age of the information on the network for routing decisions.
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                                         Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, satellite communications (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Quantum Information Sciences

Conduct basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10 nanometers) nanographene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for Unmanned Autonomous Vehicle (UAV) platforms and networked sensing over multiple sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

The primary focus of the Mathematical Optimization program is the development of new, cutting-edge theory and algorithms for most efficiently solving problems in linear, nonlinear, integer, and combinatorial
optimization. Theoretical development, algorithmic design and analysis, computational methods, and software prototypes for large-scale problems are of interest. This directive includes, but is not limited to, cutting plane
and polyhedral techniques for mixed-integer programming, decomposition approaches for large (non)convex problems, and interior-point and first-order algorithms for conic/convex optimization. Advances that produce provably optimal or near-optimal solutions, as well as those applicable to large problem domains are favored. Innovative strategies for dealing with uncertainty from stochastic optimization, robust optimization, and simulation-based optimization are of growing interest. Research supported by this program is expected to make fundamental contributions to the areas of
mathematical optimization and operations research.

Information Technology: To address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; AI and autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for information analysis, fusion, and presentation. New research projects will deliver technology for improved AI inference and human/AI interaction,  predictive models for human cognitive performance, models for predicting and controlling complex networks in uncertain and hostile environments, and technology for improved presentation of complex, information-rich datasets.

Integration of domain knowledge and machine learning to enable fast and robust learning of diverse, complex concepts and tasks. Development of artificial intelligence in support of: (i) Informing and assisting different stages of the decision making process, and (ii) Developing interfaces and dialogue systems for human-machine teaming. Efforts in distributed artificial intelligence will identify principles and tractable computational methods for flexible and resilient approaches to learning, sharing, reasoning, and decentralized planning for situation awareness. Efforts will develop brain-inspired artificial intelligence algorithms and architectures and neuromorphic hardware to accelerate deep learning.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this PE, from Basic Research Challenge Activity and Science of Artificial Intelligence Activity into Mathematics, Computer & Information Sciences Activity.  Better identify and continue Quantum Information Sciences, Mathematical Data Science, and Applied and Computational Analysis Program efforts initiated as part of the FY 2019 Basic Research Challenge program. This funding increase is also responsive to Navy guidance to the Navy Science and Technology (S&T) community to provide substantial leadership and stewardship to the overall development of artificial intelligence and its military applications.
                                
                            
                             
                                 MATERIALS/PROCESSES
                                 Efforts include: structural materials; functional materials; maintenance reduction; environmental sciences; undersea warfare, materials and chemistry, and manufacturing science. Accomplishments and plans described below are examples for each effort category. This activity also includes peer-review basic research to develop innovative solutions and enhance the science and engineering base.

Accomplishments and plans described below are examples for each effort category.

Beginning in FY 2020, The Environmental Science thrust has been relabeled Functional Materials to address the evolution of work within this program area.
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                                         Extramural Structural Materials

Conduct basic research related to critical S&T for structural materials, including, but not limited to, the following: computer-aided materials design (CAMD), structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & NDE prognostics and structural cellular materials.

Extramural Functional Materials

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: electronic materials, transduction materials, nanoparticles, bacterial nanowires and oxide materials. Expand research related to acoustic transduction science.

Extramural Maintenance Reduction
Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings.

Extramural Environmental Science

Conduct basic research related to critical S&T for environmental science, including, but not limited to, the following: examination of scientific methods for pollution prevention, waste reduction, and hazardous material reduction for Naval Operations, anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy, and Reverse Osmosis (RO) pre-treatment strategies. Expand research related to naval environmental science.

Extramural Manufacturing Science

Conduct basic research related to critical S&T for manufacturing science, including, but not limited to, the following: multidisciplinary research task into furthering the sciences associated with advances in manufacturing processes.

Intramural Undersea Warfare  

Conduct basic research focused on creating new techniques for detecting, visualizing, understanding, predicting, exploiting, and controlling the interactions between acoustic and elastic waves, structures, the fluid in which they are immersed, and other fields; building compliant based multifunctional material platforms for the advancement of acoustic sensors, receivers, and filters in underwater battle space environments; and enabling enhanced capabilities, such as passive signal modulation, larger acoustic attenuation in confined spaces, and structural overlays, that can render an otherwise opaque material transparent to acoustic propagation.  This work strives to control and exploit the "structural acoustic" response of underwater structures for both stealth and sensor system applications and relates directly to the Navy's need for acoustic materials having improved performance for shallow water Anti-Submarine Warfare (ASW).

Intramural Materials and Chemistry

Conduct basic research in advanced materials which depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Studies include, to uncover the mechanisms in the nanometer scale, the effect of coatings on the conductions of iron and electrons. A key part includes developing a better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories.  Develop fundamental understanding of electron transfer pathways in microbial consortia and relate the indefinite power generation in benthic regions.  Continue research into understanding the mechanism of the order of magnitude in advance composites consisting of soft polymers and nanoparticles with an effort to design advanced light weight armor.
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                                         Structural Materials

Conduct basic research related to critical S&T for structural materials, including, but not limited to, the following: computer-aided materials design (CAMD), structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & NDE prognostics and structural cellular materials.

Functional Materials

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: electronic materials, transduction materials, nanoparticles, bacterial nanowires and oxide materials. Expand research related to acoustic transduction science.

Maintenance Reduction

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings.

Environmental Science

Conduct basic research related to critical S&T for environmental science, including, but not limited to, the following: examination of scientific methods for pollution prevention, waste reduction, and hazardous material reduction for Naval Operations, anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy, and Reverse Osmosis (RO) pre-treatment strategies. Expand research related to naval environmental science.

Manufacturing Science

Conduct basic research related to critical S&T for manufacturing science, including, but not limited to, the following: multidisciplinary research task into furthering the sciences associated with advances in manufacturing processes.

Undersea Warfare

Perform laboratory and theoretical/numerical studies focused on creating new techniques for detecting, visualizing, understanding, predicting, exploiting, and controlling the interactions between acoustic and elastic waves such as:  underwater coupling architectures that achieve a broad range of acoustic impedances, refractive indices and loss tangents; and the creation of high efficiency silicon based thin film thermoelectric modules for undersea warfare applications by exploiting nanocrystallization, multilayering to control thermal conductivity. 

Materials and Chemistry

Designing advanced materials depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering the mechanisms in the nanometer scale, (2) understanding the effect of coatings on the conductions of ions and electrons, (3) developing better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories, (4) developing fundamental understanding of electron transfer pathways in microbial consortia and relate the indefinite power generation in benthic regions, (5) understanding the mechanism of the order of magnitude in advance composites consisting of soft polymers and nanoparticles with an effort to design advanced light weight armor. Demonstrate materials using 3D printing, mobility of electrons of one spin, design of microbial cells to extract power from the coastal ocean sediments.
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                                         Structural Materials
 
Conduct basic research related to critical science and technology (S&T) for structural materials, including, but not limited to, the following: structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & non-destructive evaluation (NDE) prognostics and structural cellular materials. 

Functional Materials (Formerly Environmental Science)

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: transduction materials, acoustic transduction science, nanoparticles, oxide materials, and anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy for environmental quality control.

Maintenance Reduction 

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings. 

Manufacturing Science

Additive Manufacturing (AM) using structural metals is of particular interest to the Navy for a wide variety of applications. However, the composition and properties of the AM alloy can change significantly during deposition, requiring new alloy development efforts to determine the initial composition that will produce the intended composition and properties in the AM-fabricated component.  This effort will begin to address the need by designing, developing and optimizing new metallic alloy compositions for AM that are resistant to the effects of the Naval/maritime environment.

Materials and Chemistry

Designing advanced materials depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering the physical, chemical, optical and biological phenomena in the nanometer scale, (2) understanding the effect of coatings on the conductions of ions and electrons, (3) developing better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories, (4) developing fundamental understanding of electron transfer and carbon fixation pathways in microbial consortia and relate them to energy harvesting, material synthesis ans sensing, (5) understanding the mechanism of bioactuation for novel would healing applications, biocatalysis for mitigation and sensing, biocorrosion/fouling for improving operational efficiency and reducing operational maintanace cost, (6) computational capabilities to understand the microstructures/defects in metals and alloys of Naval interest, computational fluid dymnamics simulations for jet engine noise reduction, flapping wing design to hypersonics. Several accomplishments have been demonstrated for materials using 3D printing, mobility of electrons of one spin, design of microbial cells to extract power from the coastal ocean sediments.

Undersea Warfare  

Laboratory and theoretical/numerical studies focused on creating new techniques for understanding, predicting, and controlling the interactions between acoustic and elastic waves such as:  underwater coupling architectures that achieve a broad range of acoustic impedances; and the creation of high efficiency silicon based thin film thermoelectric modules for undersea warfare applications by exploiting nanocrystallization, multilayering to control thermal conductivity.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY2019 to FY2020.
                                
                            
                             
                                 MEDICAL/BIOLOGY
                                 Discovery research on bio-inspired autonomous systems; biorobotics; bioengineering; synthetic biology; microbial electrochemical systems and microbiome research; augmented Warfighter performance; sensory neuroscience; stress physiology; Naval force health protection; undersea medicine and performance; and health and welfare of the Navy's marine mammals. To avoid duplication of efforts, research is coordinated with other Services through interactions with the Defense Health Agency, Armed Services Biomedical Research Evaluation and Management (ASBREM) Community of Interest, and Human Systems Community of Interest.
                                 
                                     
                                         18.624
                                         0
                                         Medical Sciences: 

Undersea Medicine

Conduct basic research into stress physiology, hyperbaric physiology, and biological effects of Naval operational exposure. Explore the mechanisms of decompression illness, hyperbaric oxygen toxicity and "ultrasonic" hearing in divers. Determine ways to mitigate underwater sound/blast effects. Improve trauma management in submarine Special Forces operators. Research the physiological and genetic effects of long-term diving including in extreme environments (hypoxic and/or hypobaric conditions). Assess the effects of hyperbaric oxygen therapy on blast-induced histopathological changes. Continue research into the effects of hyperbaric environments on cellular biology (metabolism and signaling).


Biomedical Sciences and Environmental Physiology
Conduct basic research to explore systematic relationships between cognitive and physiological responses under operational conditions. Research the effects of psychological and physiological stress, sleep deprivation and fatigue on the immune system and human performance. Investigate novel mechanisms to manage the mammalian circadian system for optimized health and performance. Research the mechanisms of nitrogen narcosis/high pressure nervous syndrome. Explore novel opioids with minimal side effects. Study bioderived systems to produce fieldable therapeutics. Develop strategies for nerve cell regeneration. Research regenerative medicine in concert with the Armed Forces Institute for Regenerative Medicine (AFIRM). 
 
Combat and Operations BioMedicine

Conduct basic research in casualty care and management and casualty prevention, including mechanisms investigations of hemorrhagic shock, blast injury, tissue repair, and the biomedical effects of military operational exposure such as directed energy, hazardous chemicals, and sound. Explore health and individual performance under various military environments such as heat, cold, enclosed space, pressure and acceleration. Investigate the mechanisms of blast-induced neurotrauma at the cellular level, including underwater blasts. Initiate investigations of multi-scalar mechanisms of military occupational hazard and injury generation, detection, and repair, such as cavitation and directed energy.  

Biological Sciences:

Naval Biosciences

Complete basic research into tubeworm adhesion and marine biofouling. Investigate microbe-materials interfacial interactions for detection of materials defects/failures, including corrosion, and for improved energy harvesting.  Investigate "smart cell engineering" to design microbes that can sense and destroy other microbes and provide feedback to the user. Continue research on invertebrate larval response to biofilms and various inhibitors of adhesion.  Identify molecular biomarkers for battlefield injuries, and high-fidelity biosensors for detection in vivo. Study biomolecular 'logic controllers' for in vivo biosensor and drug delivery systems. Research into synthetic biology to further efforts for designing organisms with non-natural functions (e.g., light detection, electrical 'switch' capability, magnetic field production). Identify natural product inhibitors of bacterial folate biosynthesis for development as antibiotics. Control the synthesis of patterned materials from the nano to micro-scale using bionanotechnology. Understand the role of human gut microbiome to behavioral and physical stressors. Integrate programmable, externally-controlled "sensor" cells into micro-robotic devices. Study synthetic biology bioelectronics and information processing. Initiate synthetic biology of gut microbes for warfighter resilience.

Life Sciences and Bioengineering

Complete the development of molecular diagnostic tests for recently discovered viral pathogens in marine mammals.  Conduct basic research into combinatorial chemical screens for bacterial communication pathway inhibitors as potential antibiotics or fouling control agents. Identify plasma biomarkers of domoic acid toxicosis and leptospirosis in California sea lions, and develop a multiplexed assay to measure those plasma biomarkers. Research the potential clinical role of marine mammal stem cells.  Investigate DNA-scaffold-directed assembly of protein nanoarrays for control over orientation and position of proteins, and investigate triggered isothermal assembly of DNA nanostructures. Compare commensal/pathogenic microbiomes in Atlantic bottlenose dolphin, California sea lion, and in dolphin diagnosed with chronic/active gastritis. Develop new tools and techniques to engineer and characterize DNA nanostructures and control DNA based nanodevices. Investigate the material properties of silk proteins to facilitate application development. Develop field portable sensing platforms for explosives detection. Study environmental effects on marine invertebrate biofouling.

Neural, Sensory and Biomechanical Systems

Conduct basic research into the development of bio-inspired sensors, vehicles and systems for local Intelligence, Surveillance and Reconnaissance (ISR), Weapons of Mass Destruction (WMD) detection, personnel protection and affordability including microfabrication, biological materials, processing techniques, robustness and systems efficiency. Research the elucidation of mechanisms of fish electric sense and near field low frequency acoustic perception. Investigate bacterial/cellular controllers for nano/micro-systems.
                                    
                                
                                 
                                     
                                         19.601
                                         0
                                         Medical Sciences: 

Undersea Medicine

Conduct basic research into stress physiology, hyperbaric physiology, and biological effects of Naval operational exposure. Explore the mechanisms of decompression illness, hyperbaric oxygen toxicity and "ultrasonic" hearing in divers. Determine ways to mitigate underwater sound/blast effects. Improve trauma management in submarine Special Forces operators. Research the physiological and genetic effects of long-term diving including in extreme environments (hypoxic and/or hypobaric conditions). Assess the effects of hyperbaric oxygen therapy on blast-induced histopathological changes. Continue research into the effects of hyperbaric environments on cellular biology (metabolism and signaling).

Biomedical Sciences and Environmental Physiology

Conduct basic research to explore systematic relationships between cognitive and physiological responses under operational conditions. Research the effects of psychological and physiological stress, sleep deprivation and fatigue on the immune system and human performance. Investigate novel mechanisms to manage the mammalian circadian system for optimized health and performance. Research the mechanisms of nitrogen narcosis/high pressure nervous syndrome. Explore novel opioids with minimal side effects. Study bioderived systems to produce fieldable therapeutics. Develop strategies for nerve cell regeneration. Research regenerative medicine in concert with the Armed Forces Institute for Regenerative Medicine (AFIRM). 
 
Combat and Operations BioMedicine

Conduct basic research in casualty care and management and casualty prevention, including mechanisms investigations of hemorrhagic shock, blast injury, tissue repair, and the biomedical effects of military operational exposure such as directed energy, hazardous chemicals, and sound. Explore health and individual performance under various military environments such as heat, cold, enclosed space, pressure and acceleration. Investigate the mechanisms of blast-induced neurotrauma at the cellular level, including underwater blasts. Initiate investigations of multi-scalar mechanisms of military occupational hazard and injury generation, detection, and repair, such as cavitation and directed energy.  

Biological Sciences:

Naval Biosciences

Investigate microbe-materials interfacial interactions for detection of materials defects/failures, including corrosion, and for improved energy harvesting.  Investigate "smart cell engineering" to design microbes that can sense and destroy other microbes and provide feedback to the user. Continue research on invertebrate larval response to biofilms and various inhibitors of adhesion.  Identify molecular biomarkers for battlefield injuries, and high-fidelity biosensors for detection in vivo. Study biomolecular 'logic controllers' for in vivo biosensor and drug delivery systems. Research into synthetic biology to further efforts for designing organisms with non-natural functions (e.g., light detection, electrical 'switch' capability, magnetic field production). Identify natural product inhibitors of bacterial folate biosynthesis for development as antibiotics. Control the synthesis of patterned materials from the nano to micro-scale using bionanotechnology. Understand the role of human gut microbiome to behavioral and physical stressors. Integrate programmable, externally-controlled "sensor" cells into micro-robotic devices. Study synthetic biology bioelectronics and information processing. Initiate synthetic biology of gut microbes for warfighter resilience.

Life Sciences and Bioengineering

Conduct basic research into combinatorial chemical screens for bacterial communication pathway inhibitors as potential antibiotics or fouling control agents. Identify plasma biomarkers of domoic acid toxicosis and leptospirosis in California sea lions, and develop a multiplexed assay to measure those plasma biomarkers. Research the potential clinical role of marine mammal stem cells.  Investigate DNA-scaffold-directed assembly of protein nanoarrays for control over orientation and position of proteins, and investigate triggered isothermal assembly of DNA nanostructures. Compare commensal/pathogenic microbiomes in Atlantic bottlenose dolphin, California sea lion, and in dolphin diagnosed with chronic/active gastritis. Develop new tools and techniques to engineer and characterize DNA nanostructures and control DNA based nanodevices. Investigate the material properties of silk proteins to facilitate application development. Develop field portable sensing platforms for explosives detection. Study environmental effects on marine invertebrate biofouling.

Neural, Sensory and Biomechanical Systems

Conduct basic research into the development of bio-inspired sensors, vehicles and systems for local Intelligence, Surveillance and Reconnaissance (ISR), Weapons of Mass Destruction (WMD) detection, personnel protection and affordability including microfabrication, biological materials, processing techniques, robustness and systems efficiency. Research the elucidation of mechanisms of fish electric sense and near field low frequency acoustic perception. Investigate bacterial/cellular controllers for nano/micro-systems.

Combat and Operations BioMedicine
 
Research improved hemorrhage resuscitation with enhanced endothelial treatments.

Naval Biosciences

Research synthetic biology for bioelectronics devices, materials and information processing.
                                    
                                     
                                         19.707
                                         0
                                    
                                     
                                         19.707
                                         0
                                         Bio-Inspired Autonomous Systems

Develop bio-inspired propulsion and control systems that enable high-lift, stealthy propulsion without propellers and achieve high maneuverability for underwater vehicles. Efforts include: (i) Bio-sensing for sensorimotor control; (ii) Bio-inspired design principles for distributed sensing, actuation and control in soft biological structures; and (iii) Principles of locomotion of amphibious animals to enable bio-inspired amphibious and cross-domain vehicles. 

Bioengineering and Life Sciences

Develop DNA-based nanostructures for fundamental circuits and biosensing; biomimetic and bio-inspired underwater adhesives; biopolymer energy sources; and explore approaches to generate nanomaterials by design. Pursue research in biological and bio-inspired, water-responsive materials for energy conversion and actuators. Maintain the health and fitness of the U.S. Navy's marine mammals for duty and readiness.

Naval Biosciences and Synthetic Biology for Naval Applications

Develop research on synthetic biology for bioelectronics devices, materials, and information processing. Efforts include: (i) Elucidating microbe-materials interactions and extracellular electron transfer mechanisms for detection of materials defects/failures, identifying novel biogenic structures, and improving microbial electrochemical functions; (ii) Exploring the role of the human microbiome in host response to behavioral and physical stressors; (iii) Developing synthetic biology approaches to enable manipulation of microbiome organisms for Warfighter resilience or status monitoring; (iv) Executing research on synthetic biology approaches to enable novel bioelectronics and information processing strategies. 

Warfighter Augmentation

Develop cognitive and physiological systems that enable human performance to exceed current limitations, including novel adaptations to inhospitable environments. Efforts include: Alternative oxygen sources, epigenetic modifications of globin protein expression for variable regulation of oxygen tissue supplies, bionics, texture-shifting of biological organisms, and multi-functional textiles. 

Sensory Neuroscience and Physiology

Investigate neurological pathways of sensory systems including: (i) Examining mechanisms of nerve cell and axonal fiber deterioration in high noise environments; (ii) Accelerating understanding of nerve cell and axonal regeneration; and (iii) Exploring novel treatment strategies for hearing restoration. 

Physiological Monitoring and Modeling

Develop fundamental mechanisms that enable prediction and identification of cognitive and physical performance levels in extreme expeditionary environments. Design novel low-powered sensing capabilities. 

Naval Force Health Protection

Discover technologies including: (i) Novel modeling and simulation approaches to improve Warfighter protection; (ii) Maritime casualty care; and (iii) Medical logistics through optimized design, development, and operational planning. 

Undersea Medicine and Performance

Develop cognitive and physiological responses in undersea environments to expand the operational envelope (e.g. depth and time) for divers and combat swimmers. Explore enhancement of human physiology with pharmacological agents and other therapies to protect humans from undersea environmental challenges.

Stress Responses

Develop impact of military operational environments on biomarkers predictive of individual Warfighter's reactivity to stress. Explore effects of chronic stress in conjunction with circadian cycle changes on these biomarkers.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020
                                
                            
                             
                                 OCEAN SCIENCES
                                 Efforts include: The Ocean Sciences sub activity supports basic research in the ocean domain and the impact that this complex and changing environment has on naval operations. The effort encompasses research over a wide variety of regions, including the open ocean, Arctic, and littorals, and addresses scientific issues relevant to Anti-Submarine Warfare (ASW) including acoustic propagation and the impact of acoustics on marine mammal behavior. The improved understanding of the ocean environment enables the development of fully coupled (ocean-atmosphere-wave-ice) global, regional and local predictive models that can be used for operational planning at tactical, strategic and climate scales. The program is strongly aligned with the Oceanographer of the Navy and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea. Research performed under this Sub Activity includes efforts in the following areas: littoral geosciences and optics, marine mammals and biology, physical oceanography and prediction, and ocean acoustics. Accomplishments and plans described below are representative highlights from these efforts. This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                 
                                     
                                         73.497
                                         0
                                         Extramural Physical Oceanography and Prediction

Conduct research on ocean variability generated by flow encountering abrupt topography in the Western Pacific; Carry out field experiments to investigate changes in Arctic stratification and circulation and related physical processes in the Beaufort and Chukchi Seas. Carry out a multidisciplinary field effort to characterize and understand monsoon intra-seasonal  variability in the Indian Ocean. Finish analysis from a study of the structure and variability of the Northern Arabian Sea circulation using autonomous, unmanned sampling systems.

Extramural Littoral Geosciences and Optics

Complete all efforts from previous fiscal years. Initiate development of methodologies and/or observing technologies which are: a) nimble, cost-effective, rapidly re-locatable, or will offer bold insight into littoral dynamics, or b) utilize sensors on operational platforms (termed organic) in ways which increase battlespace awareness or can be used to map the maritime domain while idle. Initiate studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response and coastal winds driving shallow water response. Understanding shallow water features which will affect acoustic propagation or acoustic system performance and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions), navigationally significant bathymetry or trafficability changes, are of particular interest. Initiate studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, e.g., from EO, IR, radar, SAR, inSAR and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites. New remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas are of particular interest.  Initiate studies of optical processes in the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the timing (initiation, transport and clearance) of materials that negatively affect optical clarity, is of particular interest.

Extramural Marine Mammals and Biology

Integrated Ecosystem Research - Conduct basic research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Initiate a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. Investigate using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic).  This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern.

Effects of Sound - Conduct basic research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies.  Another research focus is better understand the stress response in marine mammals to sound exposure. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and 'biologically significant' disturbance. Continue research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection - Conduct research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and IR. Continue research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Extramural Ocean Acoustics 

Conduct research to understand propagation and scattering of acoustic energy in shallow-water ocean environments.  Areas of research include: shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geoacoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor.

Intramural Battlespace Environments

The overall objective of this research is to improve basic understanding of physical, seafloor and biological oceanographic processes on space and time scales of naval interest. Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic models from global to submesoscale scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations and difficult. The Navy/Marine Corps needs include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subseafloor, ocean water column and ice-cover and topography/morphology;  b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                    
                                
                                 
                                     
                                         76.135
                                         0
                                         Physical Oceanography and Prediction

Carry out field experiments to investigate changes in Arctic stratification and circulation and related physical processes in the Beaufort and Chukchi Seas. Carry out a multidisciplinary field effort to characterize and understand monsoon intra-seasonal  variability in the Indian Ocean. Complete field studies/modeling to predict propagation and effect on acoustics of non-linear internal waves in the western Pacific. Complete studies of internal waves and strait dynamics emphasizing field studies in the Celebes, Philippine, and Sulu Seas. Complete analysis of the structure and variability of the Northern Arabian Sea circulation using autonomous, unmanned sampling systems. Initiate studies of prediction and observations of 3-D Lagrangian studies and abilities to predict the vertical pathways in the ocean. Initiate studies of the input and fate of near-initial shear and energy in the ocean via observational and predictive studies in the GIUK regions.

Littoral Geosciences and Optics

Initiate studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response and coastal winds driving shallow water response. Understanding shallow water features which will affect acoustic propagation or acoustic system performance and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions), navigationally significant bathymetry or trafficability changes, are of particular interest. Initiate studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, e.g., from EO, IR, radar, SAR, inSAR and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites. New remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas are of particular interest.  Initiate studies of optical processes in the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the timing (initiation, transport and clearance) of materials that negatively affect optical clarity, is of particular interest. Studies emphasize methodologies and/or observing technologies which are cost-effective, rapidly re-locatable, and offer insight into littoral phenomena. Studies to enable use of organic sensors on operational platforms to enhance battlespace situational awareness in continental shelf, nearshore, delta, estuarine, and riverine environments, including such phenomena as surface gravity waves and internal waves, currents, stratification, sediment transport and coastal winds. Understanding very shallow water acoustic propagation in coastal, nearshore, deltaic and riverine environments.

Marine Mammals and Biology

Integrated Ecosystem Research 

Basic research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Research a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. Investigate using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic). This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern.

Effects of Sound
 
Basic research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Another research focus is to better understand the stress response in marine mammals to sound exposure. Research an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and 'biologically significant' disturbance. Research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection 

Basic research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and IR. Research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Ocean Acoustics

Research to understand propagation and scattering of acoustic energy in shallow-water ocean environments. Areas of research include: shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geoacoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor.

Battlespace Environments 

Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic models from global to submesoscale scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations and difficult. The Navy/Marine Corps needs include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subseafloor, ocean water column and ice-cover and topography/morphology;  b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                    
                                     
                                         81.641
                                         0
                                    
                                     
                                         81.641
                                         0
                                         Physical Oceanography and Prediction

Complete studies of the flow encountering abrupt topography in the Western Pacific on the mean and transient circulation structures. Continue the study of multi-scale embedded modeling and prediction. Conduct the studies of the prediction of and observations of 3-D Lagrangian studies and abilities to predict the vertical pathways in the ocean. Conduct the evaluation of novel employment of instrumentation including drifters and unmanned undersea vehicles to study these 3-D Lagrangian structures. Conduct the studies of the input and fate of near-initial shear and energy in the ocean via observational and predictive studies in the Greenland, Ireland, United Kingdom (GIUK) regions. Conduct the evaluation and testing and "hardening" of ocean instrumentation in high wave states and austere conditions. Conduct the study of the improvement of prediction systems by identifying, targeting, and obtaining key observations in critical targeted areas. Continue the evaluation of novel delivery systems of expeditionary ocean instrumentation to support targeted observing.
  
Littoral Geosciences and Optics  

Develop methodologies and/or observing technologies, for air, sea surface or subsurface, manned or unmanned, which are: a) nimble, cost-effective, rapidly re-locatable, or will offer bold insight into littoral dynamics, (e.g., tagging of marine seabirds in the Distributed, Autonomous, Scalable Hydrographic Charting and Meteorology and Oceanography (METOC) Sampling (DASHCAMS) Department Research Initiative (DRI)), or b) utilize sensors on operational platforms in ways which increase battlespace awareness or can be used to map the maritime domain while idle. Conduct studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response (Inner Shelf DRI) and coastal winds driving shallow water response (Coastal Land-Air-Sea DRI). Conduct studies to understand shallow water features which will affect acoustic propagation or acoustic system performance (Undersea Remote Sensing DRI) and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions). Conduct studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, using electro-optic (EO), infrared (IR), radar, synthetic aperture radar (SAR),interferometric SAR (inSAR) and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites (Undersea Remote Sensing DRI). Develop new remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas. Conduct modeling and field studies of storm processes affecting the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the initiation, transport and/or erosion of materials in response to storm events that create navigationally significant bathymetry or traffic-ability changes and/or changes in optical clarity.

Marine Mammals and Biology 

Areas of research include monitoring and detection, integrated ecosystem, and effects of sound on marine mammals. Conduct basic research to develop and test new and existing technology to detect, classify, localize and potentially track marine mammals in the marine environment, which are used to develop density and abundance estimates of marine mammals as a required input for all Navy sound effects modeling done under mandate of the federal Marine Mammal Protection Act and National Environmental Policy Act. Conduct multidisciplinary studies including tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. These baseline measures provide a context for interpreting responses to naval acoustic sources. Also, continue research on the effects of sound include behavioral, physiological (hearing and stress response), and population-level consequences of sound exposure on marine life. Conduct research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research using increase in funds to characterize and quantify the cumulative effects of multiple stressors on marine mammal populations. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales).

Effects of Sound 

Research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Research to characterize the causal chain of events leading from sound exposure to biologically significant behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Another research focus is to better understand the stress response in marine mammals to sound exposure. Research on understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and biologically significant disturbance. Research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection

Research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and infrared (IR). Research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms. 

Arctic sciences 

Research to improve the understanding of physical processes in the Arctic environment that impact current and projected Naval operations. Efforts include research to characterize the behavior of sea ice, including melt and reformation, ice rheology and motion, and interactions with ocean stratification, surface waves, and the atmosphere. The research program includes development of Arctic System models and data assimilation techniques for improved prediction, exploration and development of new sensors and unmanned platforms to collect observations of the Arctic environment, and the research into new algorithms to characterize sea ice from space-based remote sensing. An effort to better understand processes controlling the stratification of the Arctic Ocean will conclude this year. 

Ocean Acoustics 

Expand research to understand propagation and scattering of acoustic energy in a wide range of ocean environments. New emphasis will be placed on the information content contained in underwater acoustic signals for use in machine learning/big-data analytics. Areas of research include shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geo-acoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor. In deep water research will include the effects of environmental variability induced by ocean internal waves, internal tides and mesoscale processes, and by bathymetric features including seamounts and ridges, on the stability, statistics, spatial distribution, and predictability of broadband acoustic signals. Also of interest is the coherence and depth dependence of deep-water ambient noise. An increasing emphasis will be placed on understanding the effects of Arctic conditions on acoustic propagation and ambient noise, particularly in under-ice environments, as facilitated by a basin wide data collection effort scheduled to begin in FY 2020.

Battlespace Environments 

The overall objective of this research is to improve basic understanding of physical, seafloor and biological oceanographic processes on space and time scales of naval interest. The work includes studies of aspects of ocean
circulation (fronts, eddies and turbulence), thermodynamics (mixing and acoustic impacts), waves (including their impact on sea ice and rogue waves), sea ice (including land fast ice) as well as ocean boundary layer processes.
Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic/thermodynamic models from global to submesoscale
scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations, so the research
foci include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary
physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires: a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subsea floor, ocean water column and ice-cover and topography/morphology; b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot
locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic Research Challenge program into Ocean Sciences Activity to better identify and continue understanding the effects of Arctic conditions on acoustic propagation and ambient noise, particularly in under-ice environments, as facilitated by a basin-wide data collection effort scheduled to begin in FY 2020. These efforts were initiated as part of the FY 2019 Basic Research Challenge program.
                                
                            
                             
                                 SCIENCE AND ENGINEERING EDUCATION, CAREER DEVELOPMENT AND OUTREACH
                                 Science and Engineering Education and Career Development activities include Department of the Navy (DON) participation in science fairs, summer research interns/fellows at Navy laboratories, graduate fellowships for individuals expected to become members of the engineering faculty at Historically Black Colleges and Universities and Minority Institutions (HBCU/MIs), and curricular enrichment programs. It is centered on Naval S&T efforts supporting Science, Technology, Engineering and Math (STEM). Outreach includes the encouragement, promotion, planning, coordination and administration of Naval Science and Technology. 

The Department of the Navy's (DON) Historically Black Colleges and Universities/Minority Institutions (HBCU/MI) program oversees the Navy's efforts to engage and support our nation's HBCU/MIs and is responsible for developing and managing efforts that strengthen and support the capabilities of HBCU/MIs to participate in basic, applied, and advanced research programs within the Naval Research Enterprise (NRE). 

SCHOOLHOUSE TRAINING: Discovery research on instructional strategies and techniques for schoolhouse training including virtual, augmented, and mixed reality environments. Correlate effective schoolhouse training and measures of downstream performance, including development of theories into skill acquisition and decay.

The ONR Young Investigator Program (YIP) was established in 1985 to attract outstanding faculty members to the Department of Navy's basic research program by identifying individuals that show exceptional promise for doing creative research and encourage their teaching and research careers through long term support.  Young Investigator awards are for a period of three years. Annual request for proposals are solicited via a funding opportunity announcement and is open to tenure-track faculty in science, engineering, and mathematics. Topics are competitively selected based on faculty achievements, technical proposal, benefit to the Navy and Marine Corps, and institution support.

Naval Research Institution:Through a Memorandum of Understanding between the United States Naval Academy (USNA) and the Office of Naval Research, this program contributes to the technical education of midshipmen by providing an opportunity to enhance their experience in research and knowledge of the positive impact that understanding of Science, Technology, Engineering, and Mathematics (STEM) has on fleet and forces capabilities.  

Funding also supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the NRE.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, Department of Defense (DOD), other US Government agencies and international partners. The direct impact of this investment is to leverage international basic research during increasingly dynamic global interdependence and improve the ability to solve DON Science & Technology challenges through shared knowledge with partners. 

Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         48.639
                                         0
                                         Science, Technology, Engineering and Math (STEM)

Initiated STEM initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development by improving STEM education curriculum enrichment and student experiences in higher education and high schools, coordination and support of STEM efforts across DON, and participation of naval personnel in science fairs.

International Outreach - ONR Global

ONR Global will support 26 PhD level scientists engaging with international scientists and engineers through liaison visits to research institutions in more than 60 countries. ONR will be establishing a new office in India.
                                    
                                
                                 
                                     
                                         44.229
                                         0
                                         Support STEM initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development. Start development of pilot efforts to improve STEM through the development of new curricula and experiential learning activities that respond to new naval Science and Technology personnel and knowledge needs.  Expand existing successes to scale working projects and achieve greater impact and implementation of funded efforts.  Support new activities to targeting regional efforts to drive greater impact on educational systems and increase workforce opportunity for the naval Science and Technology community. Continue coordination of DON STEM efforts.  Enhance and maximize HBCU/MIs faculty and student awareness of STEM and other defense-related educational research opportunities to make significant contributions to Naval Research Enterprise. Support efforts to provide student internships and faculty fellowships that will increase the capability of Science and Technology efforts into a new age of discovery.

ONR Global will continue fostering international collaboration and issuing basic research grants.
                                    
                                     
                                         49.014
                                         0
                                    
                                     
                                         49.014
                                         0
                                         Support Science, Technology, Education and Mathematics (STEM) initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development. Start development of pilot efforts to improve STEM through the development of new curricula and experiential learning activities that respond to new naval Science and Technology personnel and knowledge needs.  Expand existing successes to scale working projects and achieve greater impact and implementation of funded efforts.  Support new activities to targeting regional efforts to drive greater impact on educational systems and increase workforce opportunity for the naval Science and Technology community. Continue coordination of Department of the Navy (DON) STEM efforts.  

This effort will continue to  support programs that provide hands-on research experiences in STEM fields for United States Naval Academy (USNA) midshipmen and faculty members to enhance the midshipmen's educational environment at the USNA.

Enhance and maximize HBCU/MI's faculty and student awareness of STEM and other defense-related educational research opportunities to make significant contributions to the NRE by increasing the number of students and faculty participating in DoN HBCU/MI fellowships and internships and increasing the number of Research and Development grants awarded by the DoN HBCU/MI Program to HBCU/MIs. Support efforts to provide student internships and faculty fellowships that will increase the capability of Science and Technology efforts into a new age of discovery. Ongoing efforts include attracting student veterans to research and career opportunities in STEM related fields.

25 to 35 Young Investigators are selected for award annually from the many proposals received. Ongoing efforts cover a wide range of topics of naval S&T interest. Recent topics include innovative technical approaches to: vortex flow in hypersonic aerodynamics; real-time accurate positioning in robotics, acoustic meta-materials for marine surfaces, cyclone intensity forecasting, advanced mathematical optimization for statistical applications, cephalopod inspired camouflage, digitization of human performance, soil characterization capability from remote sensing, thermal transport at solid-solid interfaces, and high-temperature multi-principal alloys. These and other research topics will benefit today's and the next generation warfighter by improving lethality, survivability, communications, and training. Additionally, many of these investigators will provide long-term support and knowledge in solving naval related S&T challenges.

ONR Global will foster collaboration with international organizations and researchers by awarding grants in innovative basic research to discover, access and assess revolutionary, high-payoff technologies for future Naval missions and capabilities.

SCHOOLHOUSE TRAINING: Discovery research efforts include: (i) Developing optimized training and retention models; (ii) Designing better training schedules; and (iii) Developing skill tutors for maintenance tasks.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE, Basic Research Challenge Activity into the Science and Engineering Education, Career Development and Outreach Activity, to better identify and continue Science and Engineering Education, Career Development and Outreach effort(s) initiated as part of the FY 2019 Basic Research Challenge program.
                                
                            
                             
                                 SENSORS, ELECTRONICS AND ELECTRONIC WARFARE (EW)
                                 Efforts include the basic research portions of: sensing, diagnostics, and detectors; navigation and timekeeping; nanoelectronics; wide band gap power devices; real-time targeting; Electro-Optical/Infra-Red (EO/IR) electronics; EO/IR electronic warfare; EO/IR sensors for surface/aerospace surveillance; Radio Frequency (RF) sensors for surface/aerospace surveillance; solid state electronics; vacuum electronics; and RF electronic warfare.

Accomplishments and plans described below are examples for each effort category.
                                 
                                     
                                         48.645
                                         0
                                         Extramural Sensors, Electronics and Electronic Warfare (SEEW)

Continued basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.

Intramural Undersea Warfare  

Conducted research focused on using a broad spectrum of techniques, including acoustic holography, new optical/electrical/magnetic measurement technologies, phonon transport measurement and control, and advanced numerical methods.  Investigates physical phenomena related to acoustic propagation in oceanic environments that exhibit variations in impedances, sound speeds, density, sedimentation, bathymetry, and oceanography to improve system prediction performance, sonar processing, and to discover novel concepts for ASW.  The work relates directly to the Navy's need for thermoelectric power generation, devices and systems having improved performance for shallow water Anti-Submarine Warfare (ASW), acoustic and electric signature measurement and control, and energy generation.  

Intramural Electromagnetic Warfare

Fundamental research is being conducted looking at revolutionary mechanisms for advance tracking techniques for the joint battle space.  A very novel concept of using radars for long range speech reception and playback is ongoing.  RCS prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  When coupled with another developmental effort on multistatic radar theory will provide a broad perspective of target signatures essential to defining radar and EW performance requirements.

Intramural Materials and Chemistry

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. For applications to improve target identification algorithms utilizing non linier dynamics to understand and demonstrate the principles and mechanisms of DNA-based molecule-scale machines to amplify detection of biochemical agents. Fabricate single normal layer of materials to create monolayer ferromagnets and semiconductors. The material of choice will be single layer MoS2 for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understanding of the protein-surface interactions will be directed to fabricate biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. 

Intramural Electronics

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory.
                                    
                                
                                 
                                     
                                         48.386
                                         0
                                         Expanded the efforts identified within Undersea Warfare, Electromagnetic Warfare, and  Materials and Chemistry

Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.


Electronics  

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory. 

Electromagnetic Warfare

Fundamental research is being conducted looking at revolutionary mechanisms for advanced tracking techniques for the joint battle space.  A very novel concept of using radars for long range speech reception and playback is ongoing.  RCS prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  Other promising avenues of research will allow for asymmetric warfare through image recovery in previously denied conditions, provide the necessary theoretical foundation and produce algorithmic tools for performing target detection and discrimination via multiple resource constrained antennas operating in highly cluttered environments, and significantly improve the ability to track extremely maneuverable targets and handle nonlinear measurements in radar and sonar systems. 

Materials and Chemistry 

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. Improve target identification algorithms utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-based molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer of materials to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single layer MoS2 for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understand protein-surface interactions leading highly sensitive biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. Previous studies in these areas have demonstrated success in designing biological and chemical sensors with parts per trillion sensitivity as well as understanding of electronic mobility of graphene due to the effects of edge and defects.

Undersea Warfare 

Perform laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to acoustic propagation and scattering in oceanic environments such as: approaches to predict the scattering signature of a structure using noise sources of opportunity; investigate the fundamental physical phenomena of wave propagation in ocean environments; and approaches to separate of an acoustical field from turbulent flow on an acoustic array.
                                    
                                     
                                         48.804
                                         0
                                    
                                     
                                         48.804
                                         0
                                         Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.

Electronics  

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, quantum phenomenology, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory. Create new knowledge and understanding for quantum computing algorithms and their use to create new understanding of materials by design, process optimization, and quantum simulation.

Electromagnetic Warfare 

Fundamental research is being conducted looking at a very novel concept of using radars for long range speech reception and playback is ongoing.  Radar Cross Section (RCS) prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  When coupled with another developmental effort on multistatic radar theory will provide a broad perspective of target signatures essential to defining radar and EW performance requirements.  Research in the Electro-Optical/Infra-Red (EO/IR) domain will demonstrate new filtering technique enabling 30x gain in sensitivity  and 3x gain in resolution for multi-color image sensors.

Materials and Chemistry  

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. Improve target identification algorithms utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-based molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer of materials to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single layer Molybdenum disulfide (MoS2) for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understand protein-surface interactions leading highly sensitive biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. Previous studies in these areas have demonstrated success in designing biological and chemical sensors with parts per trillion sensitivity as well as understanding of electronic mobility of graphene due to the effects of edge and defects.

Undersea Warfare 

Laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to acoustic propagation and scattering in oceanic environments such as: prediction of the scattering signature of a structure using noise sources of opportunity; fundamental physical phenomena of wave propagation in ocean environments; approaches to separate of an acoustical field from turbulent flow on an acoustic array; and new structural acoustics theory.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 WEAPONS
                                 This Program focuses on a number of fundamental scientific areas that are aimed at expanding the underlying understanding of disciplines that are broadly useful for a wide range of Naval applications, including: undersea weaponry; air weaponry; energetic materials and solid rocket propulsion; expeditionary operations, including communications, materials, landmine detection, human sensory enhancements, lightweight power sources and information efficiency; directed energy and counter directed energy, hypersonic aerodynamics and materials, and applied electromagnetics. This activity includes peer-review basic research to develop fundamental knowledge and enhance the science and engineering workforce and technology base.
                                 
                                     
                                         18.502
                                         0
                                         Undersea Weaponry

Conduct basic research related to critical S&T for undersea weapons and supercavitation. Expand research related to the Undersea Weapons initiative to provide a further infusion of educated and career minded scientists and engineers in support of the National Naval Responsibility (NNR) for Undersea Weapons Research.

Energetic Materials and Propulsion

Conduct basic research into the science of energetic materials and advanced propulsion technology. Researched advanced energetic material which provide reactive, explosive, and propulsive phenomena including high energy ingredient synthesis, modeling, characterization, and the fundamentals of initiation and decomposition mechanisms. Program has explored the bounds of energy management between conventional electron bonding energies and that of nuclear binding energies. Current investigations focus on both theoretical and experimental processes using molecular design and crystal morphology theory for the selection of new insensitive munition (IM)-compliant commodity energetic material ingredients. Investigate development of a new methodology coordinating both theoretical and synthetic chemistry to maximize molecular design and predicted molecule stabilities facilitating insight into the next generation of energetic materials including research to develop ability to synthesize and quantitatively predict energetic material performance. Pursue research into sub-nano scale molecular systems and the energetic phenomena including initiation techniques, novel nozzle, tube and flow approaches, and sensing and propulsive control technology. Investigating efforts to explore alternative fuel concepts for Naval applications to include hydrogen, electric propulsion, synthetic diesel, and biodiesel. Conduct basic research into solid rocket motor system technologies for increased range, speed, improved stealth, and maneuverability. Pursuing research into Rotating Detonation Engines (RDEs) and their application to air vehicles and weapons including detonation initiation techniques, low-loss combustor isolation, fuel-air mixing, tube and flow approaches, and sensing and control technology.

Expeditionary Operations

Transfer all efforts of FY 2017 to the Sciences Addressing Hybrid Threats Activity within this same Program Element.

Counter Directed Energy

Conduct research into the basic science and technology issues relevant to the propagation of directed energy in the atmosphere and its interaction with sensors, electronics and structural materials. Pursue investigation of the most promising physics, science, and mathematic solutions to protect naval assets against directed energy threats. Execute an assessment of theoretical constructs for directed energy (DE) systems detection and geolocation. Current research pursues the investigation into the susceptibility of critical naval electronic components to electromagnetic radiation. Conduct performance of laboratory experimentation on laser and High Power Microwave protection methods for future naval aviation systems and platforms.
                                    
                                
                                 
                                     
                                         20.306
                                         0
                                         Research will focus on undersea weaponry; energetic materials and propulsion; expeditionary operations (communications, materials for forensic sensing, landmine detection, human sensory enhancements, lightweight power sources and information efficiency); directed energy, counter directed energy and applied electromagnetics hypersonics.

Energetic Materials and Propulsion

Conduct basic research into the science of energetic materials and advanced propulsion technology. Researched advanced energetic material which provide reactive, explosive, and propulsive phenomena including high energy ingredient synthesis, modeling, characterization, and the fundamentals of initiation and decomposition mechanisms. Program has explored the bounds of energy management between conventional electron bonding energies and that of nuclear binding energies. Current investigations focus on both theoretical and experimental processes using molecular design and crystal morphology theory for the selection of new insensitive munition (IM)-compliant commodity energetic material ingredients. Investigate development of a new methodology coordinating both theoretical and synthetic chemistry to maximize molecular design and predicted molecule stabilities facilitating insight into the next generation of energetic materials including research to develop ability to synthesize and quantitatively predict energetic material performance. Pursue research into sub-nano scale molecular systems and the energetic phenomena including initiation techniques, novel nozzle, tube and flow approaches, and sensing and propulsive control technology. Investigating efforts to explore alternative fuel concepts for Naval applications to include hydrogen, electric propulsion, synthetic diesel, and biodiesel. Conduct basic research into solid rocket motor system technologies for increased range, speed, improved stealth, and maneuverability. Pursuing research into Rotating Detonation Engines (RDEs) and their application to air vehicles and weapons including detonation initiation techniques, low-loss combustor isolation, fuel-air mixing, tube and flow approaches, and sensing and control technology.

Undersea Weaponry 

Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea weapons, unmanned vehicles, aircraft, ships and submarines for the Navy.  Expand autonomous control  technology for surface and subsurface vehicles.

Directed Energy

Explore the scientific limitations of laser technology for utilization at tactically significant ranges.  The goals of the program include research of laser sources, adaptive optic compensation techniques, understanding of long range atmospheric propagation physics, and characterization of laser-matter interactions. This program will lead to understanding which DE is best for Naval defense applications.

Counter Directed Energy 

Investigate ability to counter directed energy weapons in high energy lasers or high power radiofrequency devices. Conduct performance assessments of laboratory components in phased experimentation on laser and High Power Microwave protection methods for future naval aviation and surface ship systems and platforms.

Hypersonics 

Basic research will address long-range weapon components able to survive high temperature exposure for several minutes and thwart anti-access/ area denial countermeasures. Additional areas of research include Boundary layer physics in shock-wave dominated flows around highly-swept or slender bodies, Aero-thermo-elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern predictions of transition pathways, freestream noise contributions, time/heating-dependent surface finish effects, and unsteady aerodynamics.
                                    
                                     
                                         23.419
                                         0
                                    
                                     
                                         23.419
                                         0
                                         Research will focus on undersea weaponry; energetic materials and rocket propulsion; directed energy, counter directed energy, applied electromagnetics, and hypersonics.

Undersea Weaponry
Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea weapons, unmanned vehicles, aircraft, ships and submarines for the Navy. Sunset efforts on supercavitation and expand autonomous control technology for surface and subsurface vehicles and weapons.


Air Weaponry
Research will focus on the areas of solid and hybrid rocket propulsion, advanced structural and aperture materials, navigation, aerodynamics, single and multi-missile control, and power management.  This effort will enable missiles with greatly increased speed, range and lethality to meet future naval warfare needs.

Directed Energy
Research will focus on the scientific limitations of laser technology for utilization at tactically significant ranges. The goals of the program include research of laser sources, adaptive optics compensation techniques, understanding of long range atmospheric propagation physics, and characterization of laser-matter interactions. This program will lead to understanding which directed energy (DE) is best for Naval defense applications.

Counter Directed Energy
Research will investigate ability to counter directed energy weapons in high energy lasers or high power radiofrequency devices. Analytical models, modeling and simulation, and laboratory experiments on laser and High Power Microwave protection methods for future naval aviation, missiles, and surface ship systems and platforms.

Energetic Materials and Rocket Propulsion 
Research will investigate new energetic chemical compounds with superior specific energy and energy density, brisance, insensitivity, etc. for useful warhead fills and solid rocket propellants. Methods for improved understanding of formulations and advanced modeling and simulations on composite energetic materials will be investigated along with new methods and instruments for characterization.   

Hypersonics
Research will address the fundamental understanding of the underlying phenomena unique to hypersonic flight where extreme temperatures and other unique flow and material conditions arise. Areas of research include boundary layer physics in shockwave dominated flows around highly-swept or slender bodies, Aero-thermo-elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern predictions of transition pathways, freestream noise contributions, time/heating dependent surface finish effects, and unsteady aerodynamics. Ultra-high temperature materials, coatings, and thermal protection systems will also be investigated.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic Research Challenge program into Weapons Activity to better identify and continue basic research in the areas of solid and hybrid rocket propulsion, advanced structural and aperture materials, navigation, aerodynamics, single and multi-missile control, and power management effort(s) initiated as part of the FY 2019 Basic Research Challenge program.
                                
                            
                             
                                 BASIC RESEARCH CHALLENGE
                                 The ONR Basic Research Challenge (BRC) program was established in 2008 to competitively select and fund promising research programs in new areas not addressed by the current basic research program. The program stimulates new, high-risk basic research projects in multidisciplinary and departmental collaborative efforts, and funds topics that foster leading edge science and attract new principal investigators and organizations. Basic Research Challenge awards are for a period of four years. Topics are submitted by Office of Naval Research (ONR) program officers and are selected for BRC awards. Basic Research Challenge award topics are then issued as a broad agency announcement.
                                 
                                     
                                         20.918
                                         0
                                         Continue Basic Research into, high-risk multidisciplinary research areas including: autonomy, de-centralized on-line optimization, carbon molecular electronics, co-prime sensor array signal processing, small unit decision making training, biologically inspired flow field computation, algorithm optimization for multi-physics based models, composite explosive compounds, advanced analysis techniques for materials, and active supersonic jet noise control.  

Initiate basic research topics in emerging fields of science including: multiscale theory for cavitation in complex soft materials; phase-resolved bottom-side IONosphere (BSION); decentralized perception in data-rich dynamic environments; enhanced manufacturability with electrical currents; distributed sensing, actuation and control in soft materials for flexible appendages; predictive and causal modeling; and new opportunities to transform wall-bounded turbulence understanding.
                                    
                                
                                 
                                     
                                         22.059
                                         0
                                         Conduct basic research into, high-risk multidisciplinary research areas including: autonomy, de-centralized on-line optimization, carbon molecular electronics, co-prime sensor array signal processing, small unit decision making training, biologically inspired flow field computation, algorithm optimization for multi-physics based models, composite explosive compounds, advanced analysis techniques for materials, and active supersonic jet noise control.  

Conduct basic research topics in emerging fields of science including: multiscale theory for cavitation in complex soft materials; phase-resolved bottom-side IONosphere (BSION); decentralized perception in data-rich dynamic environments; enhanced manufacturability with electrical currents; distributed sensing, actuation and control in soft materials for flexible appendages; predictive and causal modeling; and new opportunities to transform wall-bounded turbulence understanding.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         Beginning in FY 2020, the Basic Research Challenge program resources have been realigned into associated research efforts across the basic research portfolio to better align these resources with Navy Basic Research opportunities and priorities.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding decrease from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE from Basic Research Challenge Activity into Weapons; Mathematics Activity, Computer & Information Sciences; Human Systems Activity; Ocean Sciences;Science and Engineering Education, Career Development and Outreach Activity; and Science Addressing Hybrid Threats Activity to better identify and continue specific efforts associated with those Activities as initiated as part of the FY 2019 Basic Research Challenge program.
                                
                            
                        
                         Not applicable.
                         Defense Basic Research seeks to improve the quality of defense research conducted predominantly through universities and government laboratories. It also supports the education of engineers and scientists in disciplines critical to national defense needs through the development of new knowledge in an academic environment. Initial research focus is generally conducted in an unfettered environment because of the nature of basic research, but as more is learned and applications emerge, individual research projects take on a more applied focus. Individual project metrics then become more tailored to the needs of specific applied research and advanced development programs. Example metrics include a biporous wick structure for thermal management of power electric modules capable of removing 900 watts per square centimeter which was recently developed by an academia/industry team. The National Research Council of the National Academies of Science and Engineering's congressionally directed "Assessment of Department of Defense Basic Research" concluded that the DoD is managing its basic research program effectively.
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                                 Basic Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     35.000
                                     Conduct basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research effort subject areas include: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support (Education and Outreach).
                                
                            
                             
                                 Navy ROTC Cybersecurity Training Program
                                 
                                     0.000
                                     N/A
                                
                                 
                                     5.500
                                     Explore and implement a collegiate program to train Navy ROTC and civilian students to be  able to provide and enhance Naval cybersecurity as military or civilian experts. Funding will also support professorial mentoring and continued
education outreach.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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                 27.643
                 18.546
                 18.546
                 19.583
                 23.743
                 25.048
                 29.341
                 Continuing
                 Continuing
            
             The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE supports both advanced technology research and near to mid-term transition opportunities.  The advanced research focus is primarily on directed energy, high speed weapon propulsion, and electro-optic/infrared (EO/IR) sensor technologies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The program increase in FY 2020 is associated with an increased concentration on the applied research of Air Weapons.
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                         This project addresses the technology issues involving the Navy's capability to project naval power on the broad seas and in the littoral regions.
                         
                             
                                 DIRECTED ENERGY
                                 The goal of this activity is to develop Directed Energy technology for Navy applications. The DE program addresses the requirements of future Navy combatants to provide ship defense against the emerging threats that are proliferating throughout the Navies of the world. The Directed Energy portion of this activity consists of two elements.
                                 
                                     
                                         4.494
                                         0
                                         Directed Energy Research:
Initiate research in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser, high power Microwave/Radio Frequency, and Ultra Short Pulse Laser (USPL) weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and Long Wavelength Infrared (LWIR) (4-12 microns), USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of high energy laser (HEL) and high-power microwave (HPM)/high-power radio frequency (HPRF) threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics 

Develop & apply innovative S&T in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & ultra-short-pulse lasers (USPL), and non-linear optics to support current and future Navy and DoD needs.
                                    
                                
                                 
                                     
                                         6.463
                                         0
                                         Directed Energy Research:
Continue research and thrusts in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser, high power Microwave/Radio Frequency, and Ultra Short Pulse Laser weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and the Long Wavelength Infrared (LWIR)-(4-12 microns), USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of high energy laser (HEL) and high-power microwave (HPM)/high-power radio frequency (HPRF) threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics:  Continue applied research efforts to apply innovative Science and Technology (S&T) in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers (USPL), and non-linear optics to support current and future Navy and DoD needs.
                                    
                                     
                                         6.427
                                         0
                                    
                                     
                                         6.427
                                         0
                                         Conduct research efforts and thrusts in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser (HEL), high power Microwave/Radio Frequency, and Ultra Short Pulse Laser (USPL) weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and the Long Wavelength Infrared, USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of HEL and high-power microwave (HPM) and high-power radio frequency threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics: Conduct applied research efforts to apply innovative Science and Technology (S&T) in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers, and non-linear optics to support current and future Navy and DoD needs.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 HIGH SPEED PROPULSION AND ADVANCED WEAPON TECHNOLOGIES
                                 Applied Research into a wide range of technologies that support high speed weapons work in this activity is focused on demonstrating propulsion and vehicle technologies for Mach 3 to Mach 8 or beyond capable weapons. This work includes technologies associated with high-acceleration projectile structures, high temperature and high strength materials to enable projectiles to survive high-speed launch environment, improved thermal prediction methodologies and test techniques, wide dynamic pressure adaptable projectile controls and non-explosively launched lethal mechanisms. The high speed projectile technologies are intended to support long range Naval Surface Fire Support weapons.
                                 
                                     
                                         4.649
                                         0
                                         -Examples of current investments include topics relevant for development of high speed/hypersonic aerodynamics technologies to support exploratory development to enable very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles. Specific research and development plans include:  development of  very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles;  advanced computational and experimental techniques for hypersonic boundary layer transition;  high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls;  high G-force components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons;  insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability;  and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                    
                                
                                 
                                     
                                         3.878
                                         0
                                         Continue current investments to include topics relevant for development of high speed/hypersonic aerodynamics
technologies to support exploratory development to enable very long range hypersonic boost-glide missiles and hypersonic
ship-launched projectiles. Specific research and development plans include continued development of very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles; advanced computational and experimental techniques for hypersonic boundary layer transition; high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls; high Gforce components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons; insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability; and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                    
                                     
                                         7.774
                                         0
                                    
                                     
                                         7.774
                                         0
                                         Investments to include topics relevant for development of high speed propulsion for solid rocket motors and hybrid type propulsion technologies such as solid-fuel ramjets for greatly enhanced projectile range and missiles. High-speed and hypersonic external aerodynamic technologies will be investigated to support future development efforts to enable hypersonic boost-glide missiles and hypersonic ship-launched projectiles. 

Specific research and development plans include continued development of very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles; advanced computational and experimental techniques for hypersonic boundary layer transition; high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls; high G-force components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons; insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability; and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increases from FY 2019 to FY 2020 are associated with an increased concentration on the applied research of Air Weapons such as hypersonic ship launched strike weapons.
                                
                            
                             
                                 NAVIGATION, ELECTRO OPTIC/INFRARED (EO/IR), AND SENSOR TECHNOLOGIES
                                 This activity describes Navy Science and Technology investments in the areas of Electro Optic/Infrared (EO/IR) devices and advanced sensors and includes investment/performance in the technology areas of EO/IR, Electronic Warfare (EW), Electromagnetic Warfare, and Communications.
                                 
                                     
                                         2.521
                                         0
                                         Electronic Warfare:
- Continue the development of an active optics system that can survey a wide area and instantly, nonmechanically zoom-in on an area of interest for target tracking/identification.
- Continue development of new processes/methodologies to enable construction of composite countermeasures that fit the engagement timeline while maintaining effectiveness against existing and emerging IR guided threats.
- Continue effort to develop mid & long wave IR focal plane arrays using graded-band gap W-type-II. Superlattices with much higher detectivity than that of state-of-the-art HgCdTe (MCT).
- Continue development of next generation IR focal plane sensor and countermeasures to defeat it.
- Continue research to apply manifold modeling and optimal control techniques to airborne EO/IR sensor systems.
- Continue development of novel photovoltaic and autonomous soaring technology to enable long range EW sensor delivery systems.
-Complete development of novel photovoltaic and autonomous soaring technology to enable long range EW sensor delivery systems.
-Complete development of methodology to concatenate nanoparticle structures for spectral control of obscurant material.


Electro Optic/Infrared

- Continue development of next generation IR focal plane sensor and countermeasures to defeat it.
- Continue research to apply manifold modeling and optimal control techniques to airborne EO/IR sensor systems.
- Continue development of methodology to concatenate nanoparticle structures for spectral control of obscurant material
- Continue development and prove a method of more efficiently transporting EW sensors using a low Reynolds Number regime boundary layer control system.
- Continue development of a water assisted take-off process for electronic warfare sensors.
- Continue development of advanced fuel cell technology for UAS to increase on-station time of EW sensors.
- Continue efforts for Unmanned Aerial System (UAS) Based EW: The objective is to develop a System of Systems (SoS) able to artificially create the appearance of a realistic naval force to many adversary surveillance and targeting sensors simultaneously. It will benefit the warfighter by providing battle space confusion to adversary surveillance and targeting systems both above and below water, creating seamless cross-domain countermeasure coordination, and enabling rapid advanced technology/capability insertion to counter emerging threats. Technology developments will include reconfigurable and modular EW payloads, Distributed Decoy and Jammer Swarms (DDJS), effective acoustic countermeasures (CM), and Multiple Input/Multiple Output Sensor/CM (MIMO S/CM) for false force generation to both above and below water sensors.
- Continue development of ultra-low noise uncooled nanotechnology infrared sensors.
- Continue development of nanoatomic sensor nonvolatile memories.
- Continue development of electronic field of view and zoom imagers.
- Conduct multiple efforts of EO/IR threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations.


Electronics 
-Create and explore new concepts, components, techniques, and subsystems for the detection of UV, visible, and infrared radiation to support current and future Navy and DoD needs.
                                    
                                
                                 
                                     
                                         2.570
                                         0
                                         Electronics:  Efforts to create and explore new concepts, components, techniques, and subsystems for the detection of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Electromagnetic Warfare:  Conduct multiple efforts to address the necessary technologies to engage Electro Optic/Infrared (EO/IR) threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations.  Recent results in the application of new material concepts applied to IR concepts have received interest for potential follow on consideration pending successful demonstrations.
                                    
                                     
                                         2.596
                                         0
                                    
                                     
                                         2.596
                                         0
                                         Electronics:  Create and explore new concepts, components, techniques, and subsystems for the detection of Ultra-violet (UV), visible, and infrared radiation to support current and future Navy and DoD needs with attention given to quantum enabled precise time, and magnetic and gravimetric sensing.

Electromagnetic Warfare: Multiple efforts will be executed to address the necessary technologies to engage Electro Optic/Infrared threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations. Recent results in the application of new material concepts applied to IR concepts have received interest for potential follow on consideration pending successful demonstrations.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 STRIKE AND LITTORAL COMBAT TECHNOLOGIES
                                 The focus of this activity is on those technologies that will support Naval Precision Strike Operations and provide the Navy of the future the ability to quickly locate, target, and strike critical targets ashore.
                                 
                                     
                                         1.708
                                         0
                                         Conduct applied research in Advanced Radio Frequency/Electro Optic (RF/EO) Sensor & Seeker Technologies for Navy and Marine Corp operations and systems.

Electromagnetic Warfare:

Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of ISR platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.   The non-traditional integration of ISR capabilities is being implemented into a major Commercialization Pilot Program (CPP) funded effort at NRL to validate expectations at minimal cost to this program and expand the capability of a significant testing resource.
                                    
                                
                                 
                                     
                                         1.732
                                         0
                                         Electromagnetic Warfare: 

Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of ISR platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.
                                    
                                     
                                         1.749
                                         0
                                    
                                     
                                         1.749
                                         0
                                         Electromagnetic Warfare: Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of Intelligence Surveillance and Reconnaissance (ISR) platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.   The non-traditional integration of ISR capabilities is being implemented into a major Commercialization Pilot Programs (CPP) funded effort at NRL to validate expectations at minimal cost to this program and expand the capability of a significant testing resource.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         This Program Element (PE) develops early component technologies that can be integrated into weapon systems that meet warfighter requirements.  Most of the work in this PE can be classified between Technology Readiness Level (TRL) 2 (technology concept and/or application formulation) and TRL 4 (component and/or breadboard validation in laboratory environments).  The metrics used to evaluate 6.2 programs are necessarily less precise than those used in 6.3 programs. 

The metrics for this PE can be divided into two categories:  technological and organizational/functional.  Technological metrics address the success of the work performed.  The primary technological metrics used in this PE involve laboratory experiments/tests demonstrating proof of the concept for the technology.  This demonstration is frequently a hand-assembled functioning breadboard of the concept.  The organizational/functional metrics applied to this PE include:  transition of the technology to advanced development in a 6.3 PE and applicability of the technology to documented warfighter problems or requirements.  Successful implementation of these categories would result in the application of a pass/fail metric and further evaluation for possible transition to a 6.3 development/demonstration program.
                    
                
                 
                     9999
                     Congressional Adds
                     
                         0.000
                         9.656
                         13.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         22.656
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Congressional Interest Items not included in other Projects.
                         
                             
                                 High Performance Microwave for Counter-IED Research
                                 
                                     4.828
                                     Explore the effectiveness of High Power Microwave (HPM) weapons.  Perform detailed modeling and simulation of emerging threats to Naval forces, including developing new tools to better predict the effectiveness of HPM weapons.  The outputs from the simulation work will be experimentally verified and utilized to inform future technology investments in solid state HPM technologies for improved capabilities. Detailed size, weight and power trade-off studies of candidate solid state technologies performed to enable conceptual design development.
                                
                                 
                                     9.000
                                     Funds will be used towards the isolating/determining high power microwave (HPM) waveform spaces that enable control over desired levels-of-lethality on small unmanned aerial vehicle (sUAV) and similar targets, with the least power density, to drive development of transitionable HPM sources and electronically steerable radiators.
                                
                            
                             
                                 Adaptive Optics
                                 
                                     4.828
                                     The Navy is exploring the potential to defeat anti-ship cruise missiles (ASCM) with laser weapons.  It is generally believed that adaptive optics will be critical to compensate for atmospheric effects that would otherwise degrade the effectiveness of a laser for this critical mission.  The FY18 appropriation will be used to mature technology and scientific understanding that advances the Navy's ability to use adaptive optics in future laser weapons.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Directed Energy
                                 
                                     0.000
                                     N/A
                                
                                 
                                     4.000
                                     Develop advanced components for use in directed energy applications.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability.  This is accomplished by improvements in platform offensive performance, stealth, and self-defense.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The program decrease in FY 2020 is due to the completion of research efforts included in the Applied Research Challenge (ARC) program through FY 2019. These efforts were within Surface Ship & Submarine HM&E subproject.
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                         This project addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability by virtue of improvements in platform offensive performance, stealth, and self-defense.
                         
                             
                                 AIRCRAFT TECHNOLOGY
                                 The Aircraft Technology activity develops technologies for reduced observables technology and enhanced capability of naval aviation aircraft platforms in terms of mission effectiveness, platform range, responsiveness, survivability, observability, readiness, safety and life cycle cost. It also develops new Naval air vehicle concepts and high impact, saleable naval air vehicle technologies, such as - autonomous air vehicle command and control, helicopter and tilt rotor systems, aerodynamics, propulsion systems, materials, structures and flight controls for future and legacy air vehicles. 

Variable Cycle Advanced Technology (VCAT) will identify and mature critical, relevant variable/adaptive cycle propulsion system technologies for the next generation carrier-based Tactical Aircraft (TACAIR)/Intelligence, Surveillance and Reconnaissance (ISR) systems. The Sea-Based Aviation National Naval Responsibility (SBA NNR) Structures and Materials program will develop the next generation structural capability and material response science for aircraft technology in fixed and rotary wing, manned and unmanned airframe technology to achieve reduced weight, increased durability, strength, streamlined manufacturability, reduced life-cycle cost and maintenance/readiness gaps improvements. Program payoffs include increased availability/readiness, reduced sustainment requirements, fatigue/loads life enhancement, reduced weight and improved range, and advanced prognostics design tools. 

These efforts addresses unique attributes to propulsion and power technologies for Naval Aviation, as well as those having higher importance to Naval Aviation and some that are more pervasive to all of military aviation. Related basic research efforts are addressed under 0601153N Defense Research Sciences.
                                 
                                     
                                         38.127
                                         0
                                         - Pursue research related to Sea-Based Aviation National Naval Responsibility (SBA NNR) priorities in Aviation, Propulsion, and Structures and Materials.
- Examples of research in Aircraft Technology include efforts in Virtual Ship/Aircraft Dynamic Interface, Manned/
Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and Vertical/Short Takeoff and Landing (V/STOL) Operations, the development of rotorcraft/VTOL systems automated launch and recovery technology and mechanical/environmental failure prediction research.
- Examples of research in Propulsion include the VCAT Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based TACAIR/ISR systems.
- Examples of research in Structures and Materials include advanced composite durability technology.
- Expanding material degradation risk prediction and operational environment-driven materials selection methods.
- Pursue research related to Autonomy including efforts on high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous Unmanned Aerial System (UAS). 
- Expanding efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.
                                    
                                
                                 
                                     
                                         35.419
                                         0
                                         Ongoing research related to SBA NNR priorities in Aviation, Propulsion, and Structures and Materials.

Ongoing research in Aircraft Technology, examples of research/efforts include Virtual Ship/Aircraft Dynamic Interface, Manned/Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and V/STOL Operations, the development of rotorcraft/VTOL systems automated launch and recovery technology and mechanical/environmental failure prediction research. 

Ongoing research in Propulsion, examples of research/efforts include the VCAT Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based TACAIR/ISR systems. 

Ongoing research in Structures and Materials, examples of research/efforts include advanced composite durability technology, new materials development, process-property relationship analysis, improved material selection tools, structural life prediction, multi-functional surfaces, and structural optimization for lightweighting.. 

Expanding material degradation risk prediction and operational environment-driven materials selection methods. 

Ongoing research related to Autonomy, examples of research/efforts include high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous UAS. Expand efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.
                                    
                                     
                                         35.882
                                         0
                                    
                                     
                                         35.882
                                         0
                                         Conduct ongoing research related to Sea Based Aviation National Naval Responsibility (SBA NNR) priorities in Aviation, Propulsion, and Structures and Materials.  Ongoing research in Aircraft Technology, examples of research/efforts include Virtual Ship/Aircraft Dynamic Interface, Manned/Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and Vertical/Short Take-off and Landing (V/STOL) Operations, the development of rotorcraft/Vertical Take-Off and Landing (VTOL) systems automated launch and recovery technology and mechanical/ environmental failure prediction research.  Examples of ongoing research in Propulsion include the Variable Cycle Advanced Technology (VCAT) Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based Tactical Aircraft (TACAIR) systems. 

Ongoing research in Structures and Materials include: advanced composite durability technology; new materials development; process-property relationship analysis; improved material selection tools; structural life prediction; multi-functional surfaces; and structural optimization for reducing structural weight.  Methods to expanding material degradation risk prediction and operational environment-driven materials selection methods will be created. 

Examples of ongoing research related to Autonomy include: high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous Unmanned Aircraft Systems (UAS).  Expand efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.

Specific efforts in FY 2020 include:

Efforts to mature Integrated Propulsion, Power and Thermal Management System technologies to an appropriate level to meet the next generation TACAIR Technology Maturation Readiness Review notional plan and schedule.  Investigate technologies that could increase engine efficiency, power and aircraft range including engine inlet distortion control, turbomachinery and drive systems optimization, high temperature engine materials and coatings, engine compressor casing treatments and advanced thermal management and transport systems.

Flight Dynamics & Control analysis and scaled experiments to demonstrate knowledge fundamental aspects of phenomena associated with multibody control systems with a focus on the ability to demonstrate guaranteed performance relative to a desired end state.  Demonstrate algorithms and technology to enable precise ship-relative navigation in GPS-denied environments.

Aerodynamics research to demonstrate a new method for in situ measurement if ship airwake dynamics.  Demonstrate a leap forward in the capability to run real-time simulations of the coupled aerodynamics involved in ship-based recovery of rotary wing aircraft in order to advance the capability of piloted simulations and increase their effectiveness as training tools.

High Fidelity Composite Characterization for Rapid Certification of Advanced Structures - application of previously developed advanced characterization methods for current and emerging next generation Composites.  This data will feed rapid certification through advanced damage modeling and failure predictions.  Advanced Galvanic Compatibly Theory for Operationally Optimized Material Selection - validation and transition of novel compatibility theory to improve material selection and design in vehicle sustainment and life extension.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 FLEET FORCE PROTECTION AND DEFENSE AGAINST UNDERSEA THREATS
                                 Fleet Force Protection and Defense against Undersea Threats efforts include applied research for complementary sensor and processing technologies for platform protection.  Current small platforms (both surface and airborne) have little to no situational awareness (SA) or self-protection against air, surface, and asymmetric threats.  A goal of this activity is to provide these platforms with effective self-protection.  The technology areas specific to platform protection will develop individual, multispectral electro-optical (EO), infrared (IR), radio frequency (RF), electro-magnetic (EM), visual and acoustic or chemical sensors/biosensors and associated processing.  To defend platforms from current and advanced threats in at-sea littoral environments and in port, these technologies must improve multispectral detection and distribution of specific threat information.
                                 
                                     
                                         3.480
                                         0
                                         Sensors & Associated Processing: 
-Finish Sensors & Associated Processing related efforts to develop an implosion-resistant hydrogen storage technology for use in undersea fuel cells, development of wide area standoff detection of explosives, and study of Electrochemical sensors for the distributed, remote detection of explosives.

Undersea Warfare:
-Conduct undersea storage capacity of hydrogen by developing an implosion-resistant, safe, and inexpensive hydrogen storage technology that addresses powering autonomous systems, such as autonomous undersea vehicles and distributed autonomous underwater networks, for persistent force protection and defense against undersea threats.  

Materials and Chemistry:
-Design and develop, utilizing room temperature ionic liquids to demonstrate and fabricate inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks.  
-Develop real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection. 
-Develop and design a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries.  
-Develop chemical vapor sensing strategy for application in marine environment, significantly different than terrestrial environment.   
-Demonstrate electrochemical detection elements incorporated into electronic integrated circuits. 
-Demonstrate efficiency of zinc sponge anode in an electrochemical cell.
                                    
                                
                                 
                                     
                                         5.775
                                         0
                                         Undersea Warfare:
Ongoing research in Undersea Warfare, examples of research include conceptualizing and performing laboratory and field studies to: developing acoustics technology and associated signal processing for the detection of small unmanned aerial vehicles (UAVs); continued development of a pressure tolerant, inexpensive hydrogen storage based on hydrogenated graphene to increase undersea storage capacity.

Materials and Chemistry: 
Ongoing research in Materials and Chemistry, examples of research include design and development, utilizing room temperature ionic liquids, to demonstrate and fabricate inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks; developing real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection; development and design of a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries; development of chemical vapor sensing strategy for application in a marine environment, significantly different than terrestrial environment; performance demonstrations of highly sensitive electrochemical detection elements incorporated into electronic integrated circuits; and demonstrations of high efficiency of zinc sponge anode in an electrochemical cell.
                                    
                                     
                                         5.834
                                         0
                                    
                                     
                                         5.834
                                         0
                                         Sensors and Associated Processing: Develop a new 3D ISAR capability for moving targets in air,
space, ground, and sea to allow better target recognition.

Materials and Chemistry: Design and develop, utilizing room temperature ionic liquids, to demonstrate and fabricate
inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks. Develop real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection. Develop and design a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries. Development of chemical vapor sensing strategy for application in marine environment, significantly different than terrestrial environment. Significant accomplishments include performance demonstration of highly sensitive electrochemical detection elements incorporated into electronic integrated circuits. Demonstration of high efficiency of zinc sponge anode in an electrochemical cell. 

Undersea Warfare: Conceptualize and perform laboratory and field studies to: develop acoustics technology and associated signal processing for the detection of small Unmanned Aerial Vehicles (UAVs); and the development of a pressure tolerant, inexpensive hydrogen storage based on hydrogenated graphene to increase undersea storage capacity.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 ADVANCED ENERGETICS
                                 Advanced Energetics efforts address technology development to provide substantial improvements in energetic material systems and subsystems, primarily in terms of performance, but also addressing safety, reliability, and affordability concerns.  Goals include: advanced energetic materials for warheads, propellants, and reactive material based subsystems for both defensive and offensive applications.  Efforts include: development of new fuels, oxidizers, explosive ingredients and formulations; and reliable simulation tools and diagnostics to develop and design superior-performance, and/or reduced-vulnerability systems tailored to specific warfighter missions.
                                 
                                     
                                         5.014
                                         0
                                         Pursue research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/ reactive ingredients and formulations for the next generation higher performing systems.

Pursue research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without compromising performance. This work involves development of high quality, small particle energetic ingredients, novel processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Expand research in development and diagnostics of novel energy conversion concepts to enhance performance, more efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead application.
                                    
                                
                                 
                                     
                                         5.497
                                         0
                                         Ongoing research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/reactive ingredients and formulations for the next generation higher performing systems.
 
Ongoing research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without compromising performance. This work involves development of high quality, small particle energetic ingredients, novel processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Ongoing research focused on chemical processing technologies. Incorporate molecular design and crystal morphology technology into scale-up and process development.  New compliant commodity energetic ingredients will be transitioned to the industrial base as appropriate.
 
Continue research in development and diagnostics of novel energy conversion concepts to enhance performance, more efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead application.
                                    
                                     
                                         5.380
                                         0
                                    
                                     
                                         5.380
                                         0
                                         Conduct research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/
reactive ingredients and formulations for the next generation higher performing systems.

Conduct research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without
compromising performance. This work involves development of high quality, small particle energetic ingredients, novel
processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Conduct research focused on chemical processing technologies. Incorporate molecular design and crystal morphology
technology into scale-up and process development. New compliant commodity energetic ingredients will be transitioned to
the industrial base as appropriate.

Conduct research in development and diagnostics of novel energy conversion concepts to enhance performance, more
efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead
application.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
                                 Technology programs focused on providing technologically superior warfighting capabilities at reduced total ownership costs for surface and subsurface platforms through investments in applied research and advanced technology development of programs in:  a) Advanced Naval Power, b) hydrodynamics, c) structures, d) autonomy for unmanned surface vehicles (USV), and e) platform survivability. This element also includes the National Naval Responsibility in Naval Engineering (NNR-NE).  The NNR-NE supports early applied research in the areas of propulsion, platform structures, hydrodynamics, automation control and system engineering, design tools, naval power systems and ensuring a strong and healthy academic infrastructure.  Specific research themes are:

Advanced Naval Power Systems Technology:
Efforts address electrical and auxiliary system and component technology to dramatically improve energy and power density, operating efficiency, and recoverability from casualties. A major investment focus is providing the power and energy required for directed energy weapons on current and future surface combatants. Advanced Naval Power efforts include: developing technologies for high-power, cyber-secured energy networks, distribution and control of power, providing warfighting capability with more energy efficient systems; mitigate adverse impacts of alternative fuel on Naval platforms and equipment; and utilizing the Electric Ship Research and Development Consortium (ESRDC) efforts to develop modeling and simulation tools to provide critical design and operational capabilities for the all-electric ship program, accelerate development and demonstration of technologies, reduce risk of new technology insertion, and address the national shortage of electrical power engineers. 

Develop new machinery integration concepts. Develop simulation based Verification, Validation and Accreditation (VV&A) methods and technologies.  Contribute to system reconfiguration.  Design a ship electrical system architecture based on a main bus that distributes "rough" Direct Current (DC) power throughout the ship at nominally 10 KV.  Development of macro- and atomic-scale multi-physics models is being pursued to enhance understanding of materials processing and performance, energy conversion mechanisms, cyber-physical energy concepts, and power management.  System-level studies focus on the scalability and reliability of component technologies.  Another thrust is the development of tools to model heat transfer at multiple length scales allowing for simulation of heat flow through the ship in order to evaluate the impact of power conversion electronics, sensors, and weapons on the overall thermal balance of the vessel.

Advanced Sea Platform Technology:
Hydrodynamics: Critical platform design for surface ships hydrodynamics that is focused on the theory, computation, and lab and at-sea experimentation to develop understanding and prediction capabilities for all hydrodynamic phenomena associated with surface ships and small craft, their effects on vessel performance, and concepts for modification.  Propulsor hydrodynamics is focused on understanding the physics of flow around propulsors and their interactions to improve propulsor performance, mobility, efficiency, and affordability, as well as prediction and control of various types of cavitation on propulsors and appendages. This also includes predictive capability of cavitation inception, thrust breakdown, and erosion phenomenon and scaling laws. Technology efforts in the area of Subsurface Hydrodynamics include identifying, understanding, predicting, and controlling flow physics, as well as turbulence and stratified wakes.  This is further applied to Subsurface Maneuvering Technologies, and understanding the Dynamics of Interacting Platforms. Additionally hydrodynamic technologies focused on the signature aspects of the hull-propulsor interaction and maneuvering.

Platform Structures: Focused on time-varying, structural reliability analysis and prediction for a ship structural system with uncertainty quantification and propagation. Specific topics include novel structural configurations across composite and metallic materials and prediction methods for advanced global hull strength, local panel and component strength, fatigue and fracture strength, and seaway loads and load effects for high-speed/high-performance ships and vessels.  Hull life assurance addresses development of new structural system approaches for surface ships and submarines, including the management of weapons effects to control structural damage and the improvement of structural materials.

Unmanned Surface Vehicles (USV): Autonomy for USVs and related mission functions aligned with Naval S&T strategic focus on autonomy and unmanned vehicles. Unmanned Sea Surface Vehicle (USSV) applied research includes short-term motion forecasting for recovery of USSVs on a host ship in higher sea states and determination of slamming loads on high-speed planing hulls for structural weight reduction Distributed intelligence for automated survivability addresses both the basic technology of automating machinery control systems, as well as, distributed control of systems utilizing autonomy for mission context based reconfiguration.

Sea Platform Survivability Technology:
Aligned with survivability S&T strategic focus area, research investigates electromagnetic (EM) sources (including major ferro and non-ferromagnetic sources, eddy currents, and Corrosion Related Magnetic Fields (CRM)) that are associated with naval platforms.  Develop understanding of EM field propagation relationships and analysis aids, and technologies to predict the electromagnetic properties of a naval platform.  Advance physics based understanding of platform acoustics. Discover and develop algorithms and methods that will enable the development of improved design, analysis, and prediction tools for enhanced acoustic performance. Understand, design and develop optical and acoustic metamaterials to control light and sound propagation over a large frequency range.  New architectures to overcome challenges associated with loss, bandwidth, and scalability are being explored.  Design and develop models, algorithms, and integrated development environments for simulation and control of complex, interdependent, distributed shipboard machinery systems to enable integrated, autonomous operation and reconfiguration of shipboard machinery systems.  Efforts also include: signature reduction, hull life assurance, hydromechanics, distributed control for automated survivability (includes damage control), and advanced naval power systems. Signature reduction addresses electromagnetic, infrared, structural acoustics and acoustic signature tailoring, both topside and underwater. Develop and advance time critical stealth technologies for SSBN and SSN programs.
                                 
                                     
                                         71.587
                                         0
                                         Advanced Naval Power Systems Technology:
Pursue research related to the Next Generation Integrated Power System (NGIPS) and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons on current and future surface combatants. 
Conduct applied research related to critical S&T to investigate efforts related to Power & Energy Technology, including alternative power sources, UAV fuel cell development and power and energy outreach and sustainability efforts.
Finish effort to make significant impact in high voltage power electronics technology to enable compact power converters, medium voltage distributed power architectures, new weapons and sensor systems for Navy and Marine applications. 

Advanced Sea Platform Technology:
Conduct applied research related to critical S&T to investigate platform design efforts related to propulsor and subsurface hydrodynamics; structural reliability science; and structural acoustics. 

Expand research related to the unmanned sea surface vehicle and Medium Displacement Unmanned Surface Vehicle (MDUSV)  and USV Swarm efforts.  

Pursue research related to naval engineering and platform design, including Ohio Replacement Program efforts.
 
Sea Platform Survivability Technology:
Conduct applied research related to critical S&T to investigate efforts related to signature reduction; machinery autonomy; and platform survivability. 

Science & Technology to Address Complex Hybrid WarfareThreats: 
- Continue and expand efforts related to directed energy weapons, Route Reconnaissance and Clearance methodologies, and development of modular, reconfigurable, integrated multi-modal stand-off detection and neutralization of explosive hazard (IED & Mines) system. 
- Complete research in the mitigation of Counter Improvised Explosive Devices (C-IED) effects (blast, blunt trauma, ballistics) on personnel.
- Initiate projects to counter complex hybrid warfare threats. S&T technologies will address a broad range of multi-faceted threats that employ both conventional and unconventional forces.

Applied Research Challenge (ARC): 
- Continue base program efforts including network information sciences, long-range high-resolution imaging, ocean surface scatter in radio frequency (RF) propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis for operational environments, and reactive composite materials.  Continued development of advanced undersea autonomy for Naval missions.

Materials and Chemistry:
Understanding methods for fabricating nickel/graphene/cobalt magnetic tunneling junctions to develop new tunnel barrier materials technology for fast low power radiation hard memory and magnetic sensors.  This effort will be a paradigm shift for magnetic tunnel junction technology, which is significantly different than use of conventional oxides such as magnesium oxide (MgO) and aluminum oxide (Al2O3). Successful accomplishments have been made to show that graphene can be used as a tunnel barrier material.

Electronics:
Create and explore new high voltage, high efficiency wide bandgap and ultra-wide bandgap power switches for electric propulsion and electric weapons.
                                    
                                
                                 
                                     
                                         72.772
                                         0
                                         Advanced Energy Systems Research:
Ongoing applied research related to critical S&T in Power & Energy Technology related to energy systems.  This research in energy systems provides innovative energy technologies and system designs to increase mission capability.  Areas of research include all scientific and engineering aspects of the production, conversion, delivery, and use of energy for installation critical infrastructure, forward operating and remote bases, humanitarian assistance and disaster relief operations, manned and unmanned platforms, and general energy network applications. Primary objectives are to improve warfighting readiness, effectiveness, and flexibility through research projects focused on enhancing energy cyber-security, resiliency and efficiency.  Research programs often include activities that purposely incorporate veterans and other military personnel into projects to enhance military applicability and to provide a sustainable source of military-experienced professionals for the DoN energy workforce.

Advanced Naval Power Systems Technology: 
Ongoing research related to the NGIPS and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons on current and future surface combatants. 

Advanced Sea Platform Technology: 
Ongoing applied research related to critical S&T to investigate platform design efforts related to propulsor and subsurface hydrodynamics; structural reliability science; and structural acoustics. Expand research related to the unmanned sea surface vehicle. 

Ongoing research related to naval engineering and platform design, including Ohio Replacement Program efforts. 

Sea Platform Survivability Technology: 
Ongoing applied research related to critical S&T to investigate efforts related to signature reduction; machinery autonomy; and platform survivability. 

Science & Technology to Address Complex Hybrid Warfare Threats: 
Ongoing projects to counter complex hybrid warfare threats. S&T technologies will address a broad range of multi-faceted threats that employ both conventional and unconventional forces. The S&T technologies will continue to expand and emphasize various compact platforms in multi-environments.

Applied Research Challenge (ARC):

Ongoing base program efforts, initiated in FY 2017 and FY 2018, including network information sciences, long-range high-resolution imaging, ocean surface scatter in RF propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis for operational environments, and reactive composite materials. In particular, continue research to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of counter-UUV autonomy options; implementations and testing. 

Materials and Chemistry: 
Ongoing research for understanding methods for fabricating nickel/graphene/cobalt magnetic tunneling junctions to develop new tunnel barrier materials technology for fast low power radiation hardened memory and magnetic sensors.  This continuing effort will be a fundamental shift for magnetic tunnel junction technology, which is significantly different than the use of conventional oxides such as MgO and Al2O3. Favorable accomplishments have been made to show that graphene can be used as a tunnel barrier material.

Electronics: 
Ongoing research to create and explore new high voltage, high efficiency wide bandgap and ultra-wide bandgap power switches for electric propulsion and electric weapons.
                                    
                                     
                                         67.859
                                         0
                                    
                                     
                                         67.859
                                         0
                                         Advanced Naval Power and Energy Systems Research and Technology: 
Advanced energy systems research includes a significant research program with the Hawaii Natural Energy Institute (HNEI) at the University of Hawaii that is focused on the analysis and optimization of resilient electrical grids and microgrids in the Pacific region.  Prior and on-going research has demonstrated the ability of advanced batteries and other power management technologies to greatly enhance the stability and reliability of electrical grids possessing high penetrations of variable renewable energy resources.  Results from these demonstrations will be used to evaluate and increase the energy resiliency of critically infrastructures on DOD installations in the Pacific.  The HNEI program has also initiated a new collaboration with the Alaska Center for Energy and Power (ACEP) at the University of Alaska Fairbanks to explore the use of energy storage technologies and distributed energy resources to enhance the energy resiliency of microgrids at remote locations and at DOD facilities in cold weather environments.

To support both new and existing surface ship and submarine programs, specific new and ongoing efforts are aimed at supporting electrical system reliability, as well as advanced power distribution and control and will utilize the Electric Ship Research and Development Consortium (ESRDC) to develop modeling and simulation tools, system analysis tools and models to provide critical design and operational capabilities for the all-electric ship program, accelerate development and demonstration of technologies, and to reduce risk of technology insertion. These efforts also address the national shortage of naval electrical power engineers. 

Ongoing research related to the Next Generation Integrated Power System (NGIPS) and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons and advance sensor systems on current and future surface combatants, as well as for unmanned naval platforms.

Advanced Sea Platform Technology: 
New and ongoing applied research related to critical S&T that supports platform design and advanced capability efforts related to propulsor, surface, and subsurface hydrodynamics; platform performance, and platform structural reliability. Specifically, efforts to utilize advanced analytics (machine learning and artificial intelligence), incorporate environmental effects on platform performance, research related to advancing unmanned sea surface vessel technologies and capabilities. Specific naval engineering and platform design efforts to support set-based design for the Next Generation Attack Submarine SSN(X), and efforts to mitigate technology and susceptibility risk for the COLUMBIA class submarine program and the Future Surface Combatant Force. 

Sea Platform Survivability Technology: 
New and ongoing applied research related to critical S&T to investigate efforts related to signature reduction; structural and machinery acoustics; machinery autonomy; and platform survivability (detectability and susceptibility); and acoustic and non-acoustic signatures. Specifically, efforts utilizing advanced analytics (machine learning and artificial intelligence) and the integration of environmental effects on platform performance and detectability, Specific naval engineering and platform design efforts to support the Next Generation Attack Submarine SSN(X), and efforts to mitigate technology and susceptibility risk for the COLUMBIA class submarine program and the Future Surface Combatant Force. Ongoing base program efforts, initiated in FY 2018 and FY 2019, include ocean surface scatter in RF propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis in operational environments, and reactive composite materials.

Submarine Security S&T
New and ongoing research efforts focused on the science and physics based signal detection technologies that, individually or as a system, can impact the security of the SSBN and submarines in general. Efforts looking at both passive and active detection technologies with near term (0-5 years), mid-term (5-10 years) and far term (10-20 years) implications, as well as improving the understanding of the generation, radiation, propagation, scatter, and detection of a variety of signal types (acoustic, chemical, optical, electromagnetic, hydrodynamic and radiological) associated with a submarine's operation.

Autonomy Technology: 
Ongoing research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems. Continue research to develop and test autonomy for Medium Displacement Unmanned Surface Vehicle (MDUSV) missions including perception and classification. Ongoing efforts, initiated in FY 2018 and FY 2019, include network information sciences, long-range high-resolution imaging, and decision support/uncertainty analysis for operational environments. In particular, continue research to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of counter-UUV autonomy options; implementations and testing. Autonomy development involving a shared world model and sensor feedback will continue. Extensive in-water testing will continue.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding decrease is due to the completion of the Applied Research Challenge (ARC) program which concludes in FY19.
                                
                            
                             
                                 NAVAL RESEARCH ENTERPRISE
                                 The Independent Applied Research (IAR) R2 activity was stood up in FY 2013 as the Naval Research Enterprise (NRE) to consolidate all NRE related IAR investments. Projects funded in this R2 Activity are intended to be approximately 2-3 years in length.  Based on historical trends approximately 30% of these projects will turn over each year.  The Naval Research Enterprise (NRE) encompasses the IAR efforts focused on solving a wide range of Naval Science and Technology (S&T) fleet issues utilizing unique Naval Warfare Center (WC) laboratory capabilities. Efforts under this activity address the full spectrum of the Naval Research and Development Framework using focus areas which engage Naval aviation, sea surface, undersea, space, weapons, communication, information, and human systems. The IAR Program provides participating WCs with in-house funding for applied research to support the execution of their assigned missions by: 
-Developing and maintaining a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems.
-Promoting the hiring and development of talented new scientists and engineers (S&E) with the insurance of proper mentoring with senior personnel.
-Encouraging collaboration with universities, private industry, and other Navy and Department of Defense laboratories. 

Funded projects are chosen through rigorous internal competition by each WC's selection committee and typically last two to three years.  IAR projects are generally designed to promote investment in high-risk/high-payoff research and also allow young S&Es to manage Navy relevant research projects. A limited number of successful efforts developed under the In-House Laboratory Independent Research (ILIR) basic research Program Element 0601152N are matured and further developed under the IAR program with the goal of transitioning these technologies to the warfighter.
                                 
                                     
                                         4.535
                                         0
                                         - Complete FY 2016 IAR projects which were three years in duration.
- Continue IAR projects initiated in FY 2017.
- Initiate FY 2018 IAR projects that are intended to be approximately three years in length.
                                    
                                
                                 
                                     
                                         4.586
                                         0
                                         Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational Endurance, Sensing and Sense-Making, and Scalable Lethality.  FY19 IAR projects will expand efforts in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft sciences.  Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings, Active Sonar-based Cooperative UUV Interception, HFA Tactical Oceanography, and Ultra Short Pulse Laser Induced Plasma Filaments for Extended Covert Communications.
                                    
                                     
                                         4.562
                                         0
                                    
                                     
                                         4.562
                                         0
                                         Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational Endurance, Sensing and Sense-Making, and Scalable Lethality. FY20 IAR projects will expand efforts in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft sciences. Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings, Active Sonar-based Cooperative Unmanned Underwater Vehicle Interception, and Ultra Short Pulse Laser Induced Plasma Filaments for Extended Covert Communications.

Fund the development of innovative prototypes at Warfare Centers and Naval Laboratories solving key warfighter problems that are identified through the Hacking for Defense innovation process pipeline.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         This PE supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms.  Each PE Activity has unique goals and metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient improvement in component or system capability such that the 6.2 applied research projects meet the need of or produce a demand for inclusion in advanced technology that may lead to incorporation into acquisition programs or industry products available to acquisition programs.  Efforts funded in this PE also include energy programs in support of Navy energy guidance and efforts in support of the Ohio Replacement program.
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                                 Program Increase
                                 
                                     24.142
                                     Funding used to advance research and facilitate technology adoption for lithium-ion battery
safety and electrical grid resiliency, reliability and security.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Alternative Energy Research
                                 
                                     24.142
                                     Funding used to carryout alternative energy research in several areas including modeling and simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-secure and resilient micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts addressing energy challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and Australia.
                                
                                 
                                     28.000
                                     Funding used to carryout alternative energy research in several areas including modeling and simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-secure and resilient micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts addressing energy challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and Australia.
                                
                            
                             
                                 Power Generation and Storage Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     5.000
                                     Conduct and expand on-going competitively awarded efforts that improve Li-ion battery safety and increase micro-grid resiliency and efficiency
                                
                            
                             
                                 Battery Storage and Safety
                                 
                                     4.828
                                     Funding used to conduct effort to develop safer battery technologies, including nonflammable electrolytes and safe cell technology, and to increase micro-grid resiliency and efficiency, including advancements in battery technologies and utilization.  Conduct and expand on-going competitively awarded efforts that improve Li-ion battery safety and increase micro-grid resiliency and efficiency.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Hybrid Composite Structures Research for Enhanced Mobility
                                 
                                     4.828
                                     This effort will develop advanced fiber reinforced plastics for maritime craft and vessel structural components having the strength and weight benefits of traditional composite materials but without the corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable structures for high load applications culminating in building and testing a full-scale lightweight ramp structure capable of supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression member, drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller vessels such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy Amphibious Connector.
                                
                                 
                                     5.000
                                     This effort will develop advanced fiber reinforced plastics for maritime craft and vessel structural components having the strength and weight benefits of traditional composite materials but without the corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable structures for high load applications culminating in building and testing a full-scale lightweight ramp structure capable of supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression member, drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller vessels such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy Amphibious Connector.
                                
                            
                             
                                 Standoff Detection of Buried Hazards
                                 
                                     1.931
                                     Detection of Buried Hazards : Develop the basic signal processing requirements for the Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into system specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and seismic excitation for buried object detection in outdoor environment
                                
                                 
                                     3.000
                                     Detection of Buried Hazards : Develop the basic signal processing requirements for the Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into system specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and seismic excitation for buried object detection in outdoor environment
                                
                            
                             
                                 Advanced Energetics Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     7.500
                                     These funds will be used towards the advanced demonstration of energetic materials in a variety of weapon system applications to include:  high performance solid rocket and air breathing propulsion, reactive materials demonstrations and effects in advanced lethality and effectiveness models, advanced warhead concepts to include novel reactive shaped charge configurations, hybrid reactive material warhead demonstrations, and the development and demonstration of any necessary modeling and simulation capabilities for quantification of damage effects on adversary weapon systems, and other potential energetic technologies.
                                
                            
                             
                                 Advanced Hull Form Development and Demonstration
                                 
                                     0.000
                                     N/A
                                
                                 
                                     8.000
                                     Using computation fluid dynamic modeling, design innovative sea-keeping small-craft with improved performance characteristics utilizing advanced building techniques and materials.
                                
                            
                        
                         Not applicable.
                         Congressional Interest Items not included in other Projects.
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             Applied Research
             
                 0.000
                 54.526
                 63.212
                 56.604
                 56.604
                 50.623
                 51.624
                 52.674
                 53.728
                 Continuing
                 Continuing
            
             This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, Expeditionary Forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Post limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects. Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                     59.607
                     56.604
                     56.604
                
                 
                     54.526
                     63.212
                     56.604
                     56.604
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                     3.605
                     0.000
                     0.000
                
                 
                     
                         -3.395
                    
                     
                         7.000
                    
                     
                         -1.409
                         0.000
                    
                     
                         
                             Program Adjustments
                             
                                 0.000
                                 0.000
                                 0.000
                                 0.000
                            
                        
                         
                             Rate/Misc Adjustments
                             
                                 -0.001
                                 0.000
                                 0.000
                                 0.000
                            
                        
                         
                             Congressional Add Adjustments
                             
                                 2.000
                            
                        
                    
                
                 Cyber Pure Line Item redistribution realigned $6.273M from Project 3001 into Project 2958.
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                     Cyberspace Activities
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                         0.000
                         0.000
                         6.273
                         6.273
                         5.877
                         6.005
                         6.125
                         6.248
                         Continuing
                         Continuing
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 3001 in PE: 0602131M MARINE CORPS LNDG FORCE TECH beginning in FY 2020.
                         This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                         
                             
                                 Expeditionary Cyber
                                 This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         6.273
                                         0
                                    
                                     
                                         6.273
                                         0
                                         Cyber related research will be conducted to develop methodologies to securely transfer information real-time across security boundaries for tactical users. Research will expand upon general cyber health assessments for distributed systems to understand cyber resilience for systems-of-systems. Develop new algorithms and tools to demonstrate Cyber-EW capabilities for tactical engagement. Cyber-related approaches will be used to better characterize digital waveforms for better situational awareness.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase in FY 2020 is due to realignment of Expeditionary Cyber from the Expeditionary Cyber R-2 Activity in Project 3001 and placed into Project 2958 beginning in FY 2020.
                                
                            
                        
                         The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         This project funds applied research; technology assessment, road mapping, and concept development; and less technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new Science and Technology (S&T). This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.
                         
                             
                                 COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)
                                 This activity investigates robust, resilient, and secure networked communications pathways and capability that support an expeditionary force's distributed and disaggregated operations. Research supports both networked and local computation for communications that exploits the expeditionary forces close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent and Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic operations and as such are susceptible to cyber attacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications networks; distributed computing to support information dissemination to all echelons; improved capabilities in over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software and data processing to support formation of an appropriate common picture. Other efforts include power management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within the joint environment.
                                 
                                     
                                         4.219
                                         0
                                         - Continue development of urban/restricted environment communications technologies.
- Continue Adaptable Antennas, Self-Adapting Radio Prototype and RF Technologies efforts.
- Complete a limited distributed, Cyber Technology development effort.
- Complete a meta-material antennas effort.
- Complete an Electro-Magnetic Technologies effort.
- Complete Cognitive Networking and Trusted Computing Technology efforts.  
- Initiate Advanced Expeditionary Cyber Technology efforts.
- Initiate Photonic Component Technologies
- Initiate Full Duplex Technologies 
- Transfer all USMC applied research Cyber Technology to Expeditionary Cyber Activity.
                                    
                                
                                 
                                     
                                         4.430
                                         0
                                         Understanding the lightweight, deployable character of expeditionary forces, efforts are focusing on the improving and expanding the operational capability of Command, Control, Communications and Computers which requires rethinking many of the underlying technologies. Investigations include increasing bandwidth and dynamic range in portable systems. Also included are electromagnetic signature management, countermeasure and interoperability technologies to manage control and exploitation of the electromagnetic spectrum. Focus is also on developing underlying technologies to enable multifunction operations at multiple-domain cryptography and security levels.
                                    
                                     
                                         4.750
                                         0
                                    
                                     
                                         4.750
                                         0
                                         The Command, Control, Communications and Computers (C4) research focuses on operations in the challenging warfighter electromagnetic spectrum environment by making investments in the multifunction electronic warfare domains. Mission requirements include lightweight, portable, deployable systems for expeditionary forces. Investigations include increasing bandwidth and dynamic range in portable systems. Also included are electromagnetic signature management, machine learning, countermeasures and interoperability technologies to manage control and exploitation of the electromagnetic spectrum. Focus also includes developing underlying technologies to enable multifunction operations at multiple-domain cryptography and security levels. Research is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and Expeditionary Cyber research to address the multifunction requirement of future systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 FIREPOWER
                                 The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo beneficial to expeditionary maneuver warfare. Maintaining focus on size, weight, power, cost Size, Weight, Power, Cost and Distributed, Intermittent and Limited environments stresses the technical solutions available.

Technologies being developed are intended for application on both current and future expeditionary weapons and elements of the kill chain. They include, but are not limited to, the following: fuze, fire control, launch/propulsion, lethality, and accuracy.
                                 
                                     
                                         6.131
                                         0
                                         - Continue investigation of the scalability of variable effects conventional munitions and gun technology for improving firepower effectiveness while increasing affordability and decreasing logistics burden in support of expeditionary warfare.
- Continue development of precision fires engagement technologies, to include trajectory shaped 81mm mortars, 83mm missiles, and smaller precision munitions.
- Continue design and development of lightweight technologies to provide individual Marines enhanced capabilities to detect and identify man-sized targets to the maximum effective ranges of their individual weapons, during all conditions (daylight, limited visibility, & darkness), by integrating multiple optics capabilities into a single system.
- Continue Semi-Autonomous Fires Technology.
- Continue Awareness for Lightweight Engagements and Remote Targeting (ALERT) to develop large 
- Complete Azimuth and Inertial Micro-electromechanical System (MEMS) Navigation System (AIM) to develop low cost, precision, inertial navigation systems for use in highly accurate handheld targeting systems, shoulder launched missiles, and munitions.
- Complete development of concepts for a 155mm mortar or self-propelled Howitzer that would utilize existing stockpiles of 155mm artillery ammunition.
- Complete Caseless, Lightweight, Low-volume Round (CLLVR) to develop lightweight, small caliber ammunition for individual, crew served, and remotely mounted weapons.
- Initiate High-Reliability Dual Purpose Improved Conventional Munitions (DPICM) Replacement (HRDR) to develop high-reliability sub-munitions fuzing technologies.
- Initiate development of concept for thin film materials to thermally mask equipment and munitions and provide counter rocket, artillery, and mortars (C-RAM) capability for future munitions.
- Initiate development of concepts for a 155mm mortar or self-propelled Howitzer that would utilize existing stockpiles of 155mm artillery ammunition.
                                    
                                
                                 
                                     
                                         8.190
                                         0
                                         This activity will continue research of end-to-end navigation technologies suitable for flight corrections of gun launched munitions in satellite and network denied environments.  Development of real-time, multi-spectral target detection and identification systems continue for individual shooters, providing anomaly and object detection and decision-aid algorithms.  Materials research focuses on thin film coatings that change how munitions interact with electromagnetic waves, and on novel materials and processes to improve energetic output of explosives. Munitions efforts will focus on increasing range and precision at low cost.
                                    
                                     
                                         7.595
                                         0
                                    
                                     
                                         7.595
                                         0
                                         Resources in this activity will be used to conduct research in end-to-end navigation technologies suitable for shaping the trajectories of extended range, precision, gun-launched munitions in satellite- and network-denied environments. 
Conduct research into real-time, multi-spectral target detection and identification technologies for individual shooters will continue in order to improve anomaly and object detection and decision-aid algorithms. Conduct
research to develop thin film coatings that will change how munitions interact with electromagnetic waves, and for novel materials and processes to improve energetic output of explosives.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 FORCE PROTECTION
                                 This activity investigates new ways and means to protect forces and materiel across all operational settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic Warfare, and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are exacerbated due to Size, Weight, Power, Cost constraints inherent to Marine Corps operation and the harsh nature of the amphibious environment. 

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced sensors for counter tactical surveillance, active protection, and signature management. This activity also considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and threat detection systems as well as technologies for improved protection for individuals against blast, ballistic and blunt impact threats.
                                 
                                     
                                         6.579
                                         0
                                         - Continue development of technologies for stand-off detection and neutralization of mines, IEDs, and Unexploded Ordnance (UXO).
- Continue development of technologies to defeat side/top attack and advanced mine fuzes (seismic, acoustic, and infrared) through advanced signature reduction, duplication, and projection.
- Continue a program to determine the feasibility to detect and neutralize anti-helicopter mine threat.
- Continue broad based material (ceramics, fiber and fiber re-enforced plastics) studies so that significant weight reductions (greater than 50%) can be achieved.
- Continue studies to improve ballistic and blast armor material and systems models so that novel concepts can be evaluated and material property characteristics which provide the necessary improvements can be identified prior to significant monetary investments.
- Continue a program to develop modular mission packages for the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue a program to study the use of autonomous vehicles in the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Complete Counter Rockets, Artillery, Mortars, and Sniper efforts addressing indications and warnings for pre-shot sniper detection and enabling detection of sniper observation and targeting in advance of a ballistic event.
- Complete the development of technologies that will detect and classify optics (sniper scopes, ccds, eyeball, etc.) from a moving platform.
- Complete the scientific investigation into an integrated PPE performance tool for assessing coordinated human and armor performance (mobility, back-face deformation, area of coverage, propensity for injury and mass).
- Complete technology development programs to address force protection personal protective equipment capability gaps (Transitioned from Maneuver activity).
- Complete the refinement and improve current suite of advanced biomechanical instrumentation to assess potential reductions of Warfighter mobility and functionality caused by PPE systems.
- Complete modeling and simulation efforts for the Warfighter-as-a-System analysis approach and methodology combining survivability, mobility, and warfighter performance parameters.
- Complete the study of technologies to enable detection of explosive hazards and surveillance/targeting systems in complex environments such as jungles and the littoral environment.
- Initiate the study of technologies to enable detection of explosive hazards and surveillance/targeting systems in complex environments such as jungles and the littoral environment.
-Initiate projects that enable detection of explosive hazards and surveillance/targeting systems in challenging operational environments based on previous study.
                                    
                                
                                 
                                     
                                         6.670
                                         0
                                         This activity is emphasizing developing miniaturized hardware sensing systems for the detection of threats across a variety of sensing modalities to include visual, thermal, RADAR, and Light Detecting and Ranging to take advantage of unique susceptibilities of threat systems at significant ranges.  Leveraging these sensor systems, there will be development of computer vision and machine learning approaches for automated target recognition within these innovative sensing modalities. Work also continues to track technologies in the area of passive armor but there will be decreasing investments in this area until basic research in materials science provide opportunities for significant improvement in protection levels.
                                    
                                     
                                         6.500
                                         0
                                    
                                     
                                         6.500
                                         0
                                         Research will continue to focus on detecting ambush threats and surveillance of vehicles and personnel prior to reaching threat engagement range.  Sensing modalities and advanced algorithms leveraging computer vision and machine learning will continue to be developed to provide counter targeting and tactical surveillance.  Improve signature management and control, to include material development, will be explored.  Develop improved active protection system countermeasures to expand threat set and protected area and improve robustness to operational environments and enabling technologies for countering unmanned aerial vehicles through kinetic and directed energy means.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 HUMAN PERFORMANCE, TRAINING AND EDUCATION
                                 This activity investigates two technology investment areas, warrior resilience, and decision-making and expertise development. Warrior resilience is focused on advanced training technologies and methodologies that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates the development and improves the retention of skills in decision making, situation awareness, and individual and team adaptability and coordination on decentralized, dynamic and dispersed battlefields.
                                 
                                     
                                         3.153
                                         0
                                         - Continue studies into next generation physical performance enhancement methodologies and technologies (enhanced warfighter psycho-physical performance).
- Continue research to evaluate the feasibility of integrating augmented reality technologies into current and emerging training systems.
- Complete the development of foundational learning theories extended to complex tasks for a range of expertise levels, training mitigation strategies triggered by neurophysiological markers of learning, cognition and expertise, and principles of expertise development on a continuum of novice to expert.
- Complete development of statistical methods for measuring small unit decision making (SUDM), using previous work on developing assessments of small unit decision making (e.g., Levels of Mastery), and provide a series of training sessions on statistical modeling to enable ground work to be laid by SUDM projects to also use statistical modeling.  
- Complete research into the effects of glucose administration to mitigate stress reactions in trauma patients.
- Complete design and development of an automated functional movement screening system to provide a low cost accurate solution for fit-for-duty evaluations and injury prevention training.
- Initiate research into automated simulation content generation via a field worn sensor suite.
- Initiate research for establishing optimal training intervals for improvement in physical performance and warrior mindset.
- Initiate the use of augmented reality technologies into tactical decision making tools to support information dominance requirements.
- Initiate research into developing artificial intelligence to support infantry simulation based training.
                                    
                                
                                 
                                     
                                         3.687
                                         0
                                         As efforts decrease in the areas of trauma mitigation and functional movement studies, focus will shift towards simulation-based training, operational decision tools, and physical training tools. Rapid advances in artificial intelligence and terrain and environment collection have provided an opportunity to explore potential impacts into tactical unit-level infantry training and mission planning. Efforts will investigate means with which to document, classify, and data collect on current training programs enabling the development of tools to enhance these programs to increase effectiveness and minimize injury. Efforts will also include an increase in training tools for operation in Electronic Warfare (EW) and Cyber contested environments.
                                    
                                     
                                         3.700
                                         0
                                    
                                     
                                         3.700
                                         0
                                         Across the three technology investment areas of 'Warrior Resilience' (WR), 'Decision Making and Expertise Development' (DMED), and Operational Tools (OT) research will continue to focus on providing small unit leaders with effective training and tools to gain them the winning edge on the battlefield. These capabilities will provide information to the warfighter at the point of friction and with increased information flow ("the right information, presented the right way, at the right time") to aid cognitive reasoning about the effects of the battlefield - whether physical or physiological - and mitigation of negative aspects of combat. The WR portfolio will fund research into further understanding the necessity, and ability, to train front-line (infantry) troops for maximum performance. The DMED portfolio will research and implement state-of-the-art and science of learning-based training techniques to improve the development of small unit decision making expertise. The Operational Tools portfolio will increase the ability of the warfighter to process information and speed decision making by implementing novel data collection techniques (multi-spectral collection of signals across the electro-optical spectrum) and processing of these inputs for display - in real time, as the ultimate goal - directly to the individual who requires the information to make a timely, accurate decision.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no change from FY 2019 to FY 2020.
                                
                            
                             
                                 INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                 This activity investigates enhanced situational awareness, persistent surveillance, and tactical decision making through automated analysis of data and rapid integration of information and acquired knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers, especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations, operational course of action (COA) development, and autonomous surveillance in support of distributed operations.
                                 
                                     
                                         6.553
                                         0
                                         - Continue development of capabilities to integrate socio-cultural models of human behavior with the ability to forecast the processes of decision making through predictive forecasting models.
- Continue research to develop algorithms that can disambiguate complex network graphs containing millions of sparsely characterized nodes.
- Continue research in deep machine understanding of information requirements relevant to amphibious warfare.
- Continue research on technologies needed to enable multi-INT sensors to collaborate in real time on complex fusion tasks.
- Continue a project to enable the synchronized planning and management and ISR assets given a set of disparate mission information requirements.
- Continue effort to represent disparate data as a reduced feature vector.
- Continue research in analytics for limited and isolated computational environments to enable advanced analytic capabilities to be available on expeditionary lightweight computing platforms.
- Complete work on specific nanomaterial triggers and receptors.
- Complete development of urban sensing technologies to detect weapons at distance.
- Complete work on new optical taggants with improved producibility.
- Complete development of low power consumption urban sensing technologies.
- Complete development of information on demand technologies to provide the warfighter with the right information at the right time.
- Complete efforts addressing "battlespace awareness" of human networks, improving the accuracy of classification decisions and enabling a human network predictive capability. Once a human network sensor can be defined and dynamically observed in a common feature space, predictive capabilities are realized. If one network is observed to be moving towards at risk behavior, a generalized force warning may be enabled addressing the threat associated with all networks with similar human network sensors. When combined, research into human network awareness, network classification and network prediction, will be a powerful tool for warfare against the irregular actor.
- Complete research in automated techniques to establish the reliability of data from human and machine sources.  
- Complete development of advanced analytics (data disambiguation, conditioning, fusion and dissemination) as a set of map reduce tasks that can run across highly distributed data architecture.
- Complete research on the automated deconfliction and fusion of multi-intelligence tracks on movers of interest, enabled by a rich maritime ontology and active wiki technology.
- Complete research in characterizing patterns of life from persistent track data.
- Complete research on collapsing networks inferred from disparate data sources.
- Complete research in representing the content of large data stores in a way that allows remote and accurate searching against data indexes to be enabled.
- Complete development of distributed information architecture technologies.
- Complete Actionable Intelligence for Expeditionary and Irregular Warfare effort which includes real-time methods for Identifying Human Networks.
- Complete development of adaptable enemy course of action engine to manipulate adversary decisions.
- Complete efforts to track entities of interest in a high clutter environment via geolocation of optical 
tags from a UAV platform.
- Complete efforts to derive high resolution models of human networks statistically, with associated behavior attributes.
- Complete technology development efforts required to enable a lightweight hyperspectral sensor capable of material characterization.
- Complete research on technologies needed to produce products from multi-modal information in response to information requirements by leveraging cloud data access capabilities.
- Complete effort to mature machine vision classifiers to the detection of specific objects from airborne video.
- Initiate effort to mature machine vision classifiers to the detection of specific objects from airborne video.
- Initiate effort to represent graph based representations of the information content of a cloud that can be shared over limited bandwidths between clouds.
- Initiate effort to develop advanced query capabilities on no-SQL data bases.
- Initiate effort to develop novel analysis capabilities applicable to open source data.
- Initiate effort connecting tactical clouds to each other and connecting tactical clouds to traditional Marine Corps Tactical Service Oriented Architecture environments. The goal is that each cloud and non-cloud instance is able to replicate all (but only) mission critical data in a bandwidth efficient manner.  
- Initiate research on using machine learning to project Measures of Effectiveness Performance based on Common Tactical Picture and Common Intelligence Picture content and on autonomous tactical decision support tools informed by these projections.   
- Initiate research on using artificial intelligence to compose and trigger analytic workflows based on the content of big real-time data streams and research on training classifiers to predict links between insurgent groups and between insurgent groups and other entities over time.  
- Initiate research on computational accuracy throttling and power mitigation strategies for real-time processors operating under constrained and fluctuating power resources.
                                    
                                
                                 
                                     
                                         6.969
                                         0
                                         This activity will begin to divest investments in hardware centered approaches to low power sensing and advanced optical components for multi-spectral imagers.  However, investments in smart graphs, network shaping metrics, actionable visualizations will continue. Increased focus will be on investments in context aware (smart) Artificial Intelligence (AI), automation, machine learning, deep learning, and computer vision algorithms. Additionally work will begin on research in strong artificial intelligence applied to the domain of decision support (memory neural networks) and in context adaptive pattern recognition systems (looping), as well as to leverage foundational theory for reinforced learning
                                    
                                     
                                         6.276
                                         0
                                    
                                     
                                         6.276
                                         0
                                         Conduct research in applying supervised learning and unsupervised learning algorithms to the Naval domain.  Continue development of strong Artificial Intelligence as applied to both images and text. Accelerate development of algorithms that can infer patterns in common intelligence and tactical pictures useful to the development of decision support tools.  Accelerate the development of planners that can learn from historical data.  Develop a question answering capability that is relevant to the Naval domain.  Exam network formation, growth and fracture.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 USMC FNC TECHNOLOGY CANDIDATES
                                 This R-2 Activity, formerly named USMC Future Naval Capabilities (FNCs), addresses the applied research associated with the Marine Corps' participation in the Department of the Navy's (DoN) Future Naval Capabilities (FNC) Program.  The objective of the work in this Program Element (PE) is to develop and mature technologies needed by the Marine Corps to initiate FNCs in PE 0603640M Marine Corps Advanced Technology Development (ATD) that can be commenced at higher Technology Readiness Levels (TRLs).  Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0602750N Future Naval Capabilities Applied Research, where the Navy's participation in the FNC Program is funded.  The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in PE 0603640M Marine Corps Advanced Technology Development (ATD).  Funding for technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  ONR is working closely with the Resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces. 

Prior to FY19, the underlying FNC Program investments in this PE were aligned to specific FNC projects.  In order to increase agility, exploit technology advances, and respond quickly to naval needs, future applied research investments supporting FNC technology candidates are being developed in a more flexible manner. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE 0603640M Marine Corps Advanced Technology Development (ATD). The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Investments are organized to enhance collaboration with the acquisition stakeholders and their resource sponsors.  

A complete accounting of the technologies being developed in this PE will be provided separately to the Congressional oversight committees.
                                 
                                     
                                         4.630
                                         0
                                         - Continue Automated Processing for Spectral Exploitation and Dissemination (APSED) - Develop autonomous cueing algorithms.
- Continue Compact Wide Area Reconnaissance and Spectral Sensor (CWARSS) - Research and assess compact processing and storage hardware for sensor management, image refinement and storage, and dissemination.
- Continue Radar / Context Fusion - Research and design software algorithms to summarize Human Intelligence (HUMINT) data as a spatial threat surface.
- Continue Data Conditioning - Research and design machine content extraction algorithms and algorithms capable of formatting a structured report.
- Continue Network Adaptive Communication Services - Research and design a software policy specification that uses inputs from mission priorities, users and data conditioning that is based on Dynamic Tactical Communications Network (DTCN) prioritization.
- Complete SHD-FY13-02 Ground Based Air Defense On-The-Move (GBAD). 
- Complete Radar Fusion and False Track Mitigation - Improve real-time algorithm effectiveness within the relevant environment.
- Complete EMW-FY16-01 Densified Propellant Fire From Enclosure - Confined Space(FFE/CS) Propulsion Technologies.
- Initiate EMW-FY17-01 High Reliability DPICM Replacement (HRDR).  This effort will increase the legacy 155mm Dual Purpose Improved Conventional Munition (DPICM) projectile cannon fired sub-munition reliability to at least 99% and allow the Marine Corps to retain an anti-personnel/anti-armor, artillery-based Area Effect Munition (AEM) capability.
- Initiate EPE-FY16-01 Advanced Topcoat Systems for Ground Vehicle (ATS-GV) - Continue development of isocyanate free topcoat resin systems for the ground vehicle.
                                    
                                
                                 
                                     
                                         4.799
                                         0
                                         The technologies being pursued under this activity include, but are not limited to, investments that focus on developing and maturing new capabilities for asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                    
                                     
                                         4.800
                                         0
                                    
                                     
                                         4.800
                                         0
                                         Future Naval Capability Technology Candidate development in FY20 will continue to focus on a broad range of technologies including, but are not limited to, investments that focus on developing and maturing new capabilities for asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 LOGISTICS
                                 This activity investigates the practical discipline and real world application of the deployment, sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments, and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment, planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy sources. These pillars are thoroughly integrated and perpetually related in execution.
                                 
                                     
                                         5.589
                                         0
                                         - Continue applied research toward materials that will reduce, or prevent, wear and corrosion on systems and equipment.
- Continue development of high efficiency, high specific power, rugged, and inexpensive solar photovoltaic energy harvesting technologies.
- Complete development of water purification applied research focused toward small personal water purification devices. This includes previous work in an energy recovery system for enhancing the efficiency of small reverse osmosis water purification devices. 
- Complete applications of advanced material surface treatments and coatings for reducing required maintenance and enhancing operational readiness of expeditionary warfare vehicles, machinery, and electrical systems 
- Complete the development of advanced water location, harvesting, packaging, distribution, and quality monitoring systems to enable Marines to be fully self-sufficient for water resources on the battlefield.
- Complete operations research and analysis efforts to enhance seabased expeditionary supply chain concepts and technologies.
- Complete development of infrastructureless In-Transit Visibility (ITV) technologies to enable asset tagging, tracking, locating, and monitoring anywhere in the expeditionary supply chain.
- Complete the development of modular thermoacoustic systems capable of acting as power generation or heat-pump devices.
- Complete the development of energy scavenging technologies to minimize wasted thermal, RF, kinetic, and other energy on the battlefield.
- Complete the development of stochastic studies to model and insert Additive Manufacturing into the Naval Supply Chain.  
- Complete the development of a project to investigate the feasibility and attributes of the wireless transfer of power technologies for dismounted Marines.
- Initiate the development of stochastic studies to model and insert Additive Manufacturing into the Naval Supply Chain.  
- Initiate the development of a project to investigate the complex physical processes occurring associated with complex geometries when using laser directed energy metal deposition processes with titanium alloys.   
- Initiate the development of a project to investigate the feasibility and attributes of the wireless transfer of power technologies for dismounted Marines.
                                    
                                
                                 
                                     
                                         5.784
                                         0
                                         This activity includes developing technologies to anticipate and reduce maintenance demands while increasing reliability.  This includes applied research and evaluation of advanced manufacturing methods including metal additive manufacturing (AM), friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment.  Additional focus will be on developing a thorough understanding of material Process-Structure-Properties-Performance for high hard steel repair and other structural materials.  This research area also includes applied research to predict vehicle health and prognostics of remaining useful life for military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking to automate CBM practices through automatic data retrieval and algorithm development.

The focus of this investment area includes enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. Activities involve applied research into new, rugged, low cost, and high specific power solar cell technologies that are compatible with military use on flexible substrates, while overcoming current limitations including short-lived cell stability and small area cell growth.  Additionally, investigations will take place for developing more energy efficient components for the Marine warfighter and high energy and power density technologies to simultaneously curb exponential power use trends, reduce combat load, and  enhance mission duration and combat performance.
                                    
                                     
                                         6.254
                                         0
                                    
                                     
                                         6.254
                                         0
                                         Logistics development in FY20 will focus on the broad range of technologies noted in the FY19 plans section above. Research into friction stir welding, additive friction stir welding, and cold spray for structural repair of Marine Corps equipment will complete.  Research will be initiated in artificial intelligence tools to support logistics planning, execution, and combat support.  Develop enhancing autonomous logistics aerial/ground asset teaming. Develop cyberphysical security of Digital Manufacturing methods, including Additive Manufacturing.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MANEUVER
                                 This activity investigates new ways and means to land forces and material through contested sea-land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations, research efforts will support autonomous operations across the sea-surf-ground environment, improved fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence manned-unmanned teaming and autonomous vehicle collaboration. 

The technologies included in this work address areas of mobility, materials, propulsion, signature reduction, modularity, and unmanned systems.
                                 
                                     
                                         7.696
                                         0
                                         -Continue lightweight Expeditionary Systems Materials (ESM) efforts to determine feasibility of scaling and producing candidate structural armor.
- Continue mobility enhancement development effort for current and future light and medium weight Marine Corps vehicle programs.
- Continue efforts addressing technologies to mitigate acceleration and traumatic brain injuries to vehicle occupants.
- Continue efforts addressing advanced suspension systems with ride height adjustment capabilities, adjustable ride quality capabilities, rollover prevention, and load equalizing systems to enhance tactical mobility and survivability.
- Continue efforts addressing improvements in vehicle fuel efficiency by improvements in drive train efficiencies, engine efficiencies and alternative fuels capabilities to enhance tactical mobility.
- Continue technology development programs to address maneuver capability gaps in survivability such as an advanced seat technology effort to improve/increase occupant protection within the platform by reducing injury due to the effects of dynamic blast events and accidental vehicle rollover.
- Continue efforts in advanced perception and context-based reasoning aimed at the development of an autonomous vehicle capability that will provide mobility and logistics support to the dismounted Marine during Enhanced Company Operations (ECO).
- Continue the development of autonomy technologies and system concepts that will enable unmanned ground vehicles (UGVs) to be used as autonomous logistic connector vehicles.
- Continue lightweight armor, material, and structural technologies that enable maneuver and survivability of small, light expeditionary platforms.
- Continue survivability technologies that enable defeat of all unitary and tandem RPG and select Anti-Tank Guided Missile (ATGM) threats, and the demonstration of survivable vehicles.
- Continue non-GPS localization technologies such that autonomous vehicles can navigate in areas where satellite data is inaccessible.
- Continue the development of technologies that enable vehicle component modularity and reduce life cycle costs.
- Continue mobility technologies that enable improved vehicle agility and stability.
- Continue Advanced Mobility efforts in Future Fuel Alternatives and Advanced Propulsion and Suspension Technologies to improve vehicle fuel efficiency through improvements in drive train and engine efficiencies and alternative fuels capabilities to enhance tactical mobility.
- Continue the development of technologies that sustain vehicle components longer and reduce life cycle costs.
- Continue the development of autonomous technologies automating behavior generation and enabling adaptive behavior using virtual environments.
- Continue technology development programs to address expeditionary maneuver capability gaps.
- Continue the development of fuel saving vehicle technologies, including advanced transmission, power train, and electrical power system technologies.
- Continue the development of autonomous technologies by enhanced human machine interface (HMI) through gestures and natural language understood by unmanned ground systems (UGS).
- Continue survivability technologies to provide reduction in the probability of detection in a given background.
- Complete advanced seat technology effort to improve/increase occupant protection within the platform by reducing injury due to the effects of dynamic blast events and accidental vehicle rollover.
- Initiate technology development programs to address expeditionary High Water Speed capability gaps.
- Initiate development of cognitive reasoning systems that enable manned-unmanned teaming with high levels of autonomy.
                                    
                                
                                 
                                     
                                         10.516
                                         0
                                         Efforts will research advanced mobility technologies and concepts for tactical and combat ground and amphibious vehicles to extend the operational reach and range, enable higher operational tempo over rough terrain, and to provide protection against cyber threats.  This activity will emphasize efforts on providing an autonomous capability to the amphibious fleet for maneuver from ship to shore in a contested landing environment.  Also planned for development is autonomous perception, path planning, and vehicle controls for amphibious vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing craft.  Research will develop knowledge and models for characterizing the surf zone impacts on amphibious craft to allow for physics based simulation of unmanned amphibious craft transition from sea to land environments.  Also to be explored are vision based perception systems capable of robust object recognition and complex scene understanding in dynamic environments.  In addition efforts will address technologies that can lead to next generation manned ground vehicles.
                                    
                                     
                                         9.022
                                         0
                                    
                                     
                                         9.022
                                         0
                                         Research will focus on intelligent mobility technologies to enable greater capability in harsh off road and littoral environments.  Efforts will include better understanding of the ground interface through terrain characterization and researching enhanced platform effectors that allow the system to adapt to varying terrain approaching real time thereby increasing operational tempo.   Efforts also include the development of forward-operating autonomous unmanned systems, in communication limited and Global Positioning System denied environments, with a focus on sense-making from local-sensors at the edge.  Research will continue to improve the impacts of the surf zone and other land-sea interfaces on vehicle dynamics.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is due to the completion of Modernization Enhanced Experimentation efforts.
                                
                            
                             
                                 EXPEDITIONARY CYBER
                                 This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                 
                                     
                                         6.690
                                         0
                                         - Initiate a USMC Expeditionary Cyber Applied Research Technology Activity addressing Cyber at the tactical edge.
- Initiate cognitive blind channel characterization.
- Initiate predictive software defined radio architecture.
                                    
                                
                                 
                                     
                                         3.574
                                         0
                                         Cyber related encryption and multiple-domain processing tools are developed to enable a new class of portable devices that can securely transfer information across multiple tactical user platforms. Research is performed on the phenomenology of cyber battle damage on a class of systems, and results are used to develop hardware and algorithms for assessing cyber system health.  Develop and test a new class of component technologies, architectures, and embedded algorithms that demonstrate improved cyber Electronic Warfare resilience. Technologies are developed to perform autonomic monitoring and self-healing of EW-cyber, Command, Control, Communications and Computers and information exchange systems. Cyber behavior research will also be performed on a class of autonomous systems to demonstrate optimized stability, efficiency and resiliency.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY 2019 to FY 2020 decrease is due realignment of Expeditionary Cyber from this Project and Activity to Project 2958 Cyberspace Activities for FY 2020.
                                
                            
                             
                                 FUTURE CONCEPTS, TECHNOLOGY ASSESSMENT, AND ROADMAPPING
                                 This activity supports the planning and integration of technology development efforts across the entire Program Element (PE). In conjunction with the Concepts Based Capabilities System and the Marine Corps Warfighting Laboratory, unique and novel concepts for advanced warfighting are developed and validated. Effectiveness analyses are conducted to identify the synergistic effects that can be achieved through the integration of emerging technology with innovative tactics, doctrine, and techniques. Technology assessments are conducted to determine the supporting technologies that have the highest impact across the warfare areas, and warrant further investment within this PE. Technology Roadmapping is conducted to help identify opportunities to leverage technology development within the Department of the Navy and the Department of Defense, as well as, with the commercial sector and university communities. The resultant technology investment strategy is developed and used to guide out-year technology development efforts.
                                 
                                     
                                         1.355
                                         0
                                         - Continue planning and integration of technology development efforts to meet imposing security threats that challenge our Nation.
- Continue a review and assess the Marine Corps' required surface connector capabilities specifically exploring promising and relevant research, technologies, capabilities and opportunities by which the Marine Corps can anticipate and identify potential solutions that meet the service's surface connector requirements.
- Continue a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Complete a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Continue planning and integration of technology development efforts to meet imposing security threats that challenge our Nation.
- Continue a review and assess the Marine Corps' required surface connector capabilities specifically exploring promising and relevant research, technologies, capabilities and opportunities by which the Marine Corps can anticipate and identify potential solutions that meet the service's surface connector requirements.
- Continue a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Complete a review and assessment of Expeditionary Force 21 (including revisions).  This new USMC concept describes how the Marine Corps must deploy and operate, and what force attributes will be required.  This study will describe Expeditionary Force 21 implications for S&T. Nested directly under Cooperative Strategy 21 (Naval Strategy), Expeditionary Force 21 covers a 10-year planning horizon that informs, and is informed by, other USMC concepts and documents.
                                    
                                
                                 
                                     
                                         1.593
                                         0
                                         Assess technologies that best address warfare environments and drivers described in the Marine Corps Operating Concept (MOC) and the Navy's A Design for Maintaining Maritime Superiority. This includes technologies within expeditionary design constraints that exploit scientific opportunities, and develop technology concepts to enable the execution of maneuver warfare in environments characterized by complex terrain including dense urban, technology proliferation, information used as a weapon, battles of signatures, and an increasingly contested maritime domain. Focus on and assess strategies that develop and field more flexible and adaptive technology quicker and with unit costs that win battlefield economics. Create roadmaps and concepts that enhance expeditionary capabilities against peer and near-peer adversaries whose technologies rival our own. Explore science and technology approaches that can speed up assessment, exploitation, and delivery of capability to expeditionary warfighters.
                                    
                                     
                                         1.434
                                         0
                                    
                                     
                                         1.434
                                         0
                                         Assess systems of technologies that best address warfare environments and drivers described in the MOC and the Navy's A Design for Maintaining Maritime Superiority. Identify and integrate numerous technology options within expeditionary design constraints to develop technology counterparts to Operational Concepts. Create technology roadmaps, concepts, and holistic systems of systems approaches that fulfil the needs identified in Operational Concepts such as the Marine Corps' Expeditionary Advanced Based Operations Concept and Littoral Operations in a Contested Environment Concept and enhance expeditionary capabilities against peer and near-peer adversaries.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare and Combating Terrorism.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                                 Program Increase
                                 
                                     1.931
                                     Conduct Applied Research associated with two major thrust areas supporting Marine Corps warfighting capabilities. 

Cyber-Development of active cyber defense techniques -

Conduct Cyber-Development of active cyber defense techniques on relevant tactical vehicles. Demonstrate these active defense techniques in a lab environment. Construct attacks for INL benchmark model to determine if Cyber Physical model can detect intrusion via metrics. Cyber technique development against UAS threat. Development of local time and frequency event scenarios associated with low level transient system dynamics needed to measure and control transient responses.

Asset Lifecycle Management - 

Conduct research for new sensors and integrated vehicle health management systems for emerging vehicle programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance overall asset lifecycle management.  While existing and prior research has been targeted to supporting the large legacy fleets through leverage of existing vehicle sensors and controller area networks, this research will investigate new asset health data sensing systems to support more advanced diagnostics and prognostics asset management capabilities.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Interdisciplinary Expeditionary Cybersecurity Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     5.000
                                     This program will fund the following research efforts in FY19:
- Identification of system vulnerabilities within blue and gray
cyberspace that affect Expeditionary Cyber operations
- Develop proof of vulnerabilities, where applicable 
- Propose defensive technologies and methodologies for target
platforms
                                
                            
                             
                                 Marine Corps Asset Life-Cycle Management
                                 
                                     0.000
                                     N/A
                                
                                 
                                     2.000
                                     Conduct research for new sensors and integrated vehicle health management systems for emerging vehicle programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance overall asset lifecycle management.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The funding increases in FY 2020 reflects the increased emphasis and investment in Artificial Intelligence related applied research associated with advancing naval capabilities for decision making tools, systems, and supporting technologies.
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                         The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise (NER) stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments.
                         
                             
                                 COMMUNICATION AND NETWORKS
                                 The overarching objective of this activity is to develop high throughput dynamic wireless communications and network technologies critical to the mission performance and robustness of naval communications for widely dispersed, mobile air, land, surface and submerged platforms.  These platforms are often Size, Weight and Power (SWaP) limited, and will operate under constraints of cluttered Radio Frequency (RF) spectrum, harsh Electro-Magnetic Interference (EMI) and Beyond Line Of Sight (BLOS) conditions.  The technical payoff is increased network data rates, interoperability across heterogeneous radios, dynamic bandwidth management, and greater mobile network connectivity.  The operational payoff is that warfighters from the operational command to the tactical edge have near real-time access to information, knowledge and decision-making necessary to perform their tasks, including coalition and allied forces.  Emphasis is on tactical edge communications and networks to fully realize net-centric warfare, bridging the Global Information Grid (GIG) and the 'disadvantaged user', e.g., small-deck combatants, submarines, unmanned vehicles, distributed sensors and ground units in urban and RF challenged environments.  

The current specific objectives are:

- Radios and Apertures: Develop technologies for high band radio, electrically-small and actively scanned antennas, addressing critical issue of radio spectrum bandwidth efficiency, spectrum contention and clutter, agile frequency communications with dynamic spectrum access, all-digital front-end with wide dynamic range, power amplifier efficiency, multipath effects, saltwater propagation and BLOS communications. Develop algorithms and signal processing for space-time-frequency diversity communications, including measures for electronic protection, such as low-intercept, antijam waveforms and modulation.  Develop affordable antenna technologies for small size and weight, high radiation efficiency, and wideband operation with rapid beam-steering.  Develop alternatives to RF communications in airborne and terrestrial environments as well as high data rate underwater communications for undersea warfare (distributed sensor netting, unmanned underwater vehicle data exfiltration, submarine Communications at Speed and Depth) using electro-optic/infra-red (EO/IR) technologies.  Develop secure, high bandwidth communications systems and the exploitation of existing and emerging network protocols that will avail development of new, Low Earth Orbit (LEO) based data transport mechanisms.

- Tactical Networking and Network Control/Management: 
Develop advanced networking techniques for robust, highly dynamic environments; interoperable networks for secure communications and protocols, bandwidth and network management techniques that manage and allocate bandwidth across tactical and theater levels in support of net-centric operations. Develop rapidly auto-configuring and self-organizing networks with efficient and survivable routing, secure authentication, mobility management and Quality-of-Service guarantee, while optimizing network resources.  Address low bandwidth, synchronization and reliability for Service Oriented Architecture (SOA)/middleware architecture in both mobile ad-hoc networks (MANET) and infrastructure-based Internet Protocol (IP) backbone networks. Develop cognitive network planning and operations engines whose criteria are based directly on mission objectives, while self-adapting and managing the spectrum allocation and radio resources in such a way that network operations, SOA community of interest, and computer network defense are integrated to form a single common tactical network picture that requires a minimum of human intervention and skill.
                                 
                                     
                                         7.283
                                         0
                                         Continued research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite Communication (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Continued network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities addressed unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Focused on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications.  Demonstrated a digital design receiver testbed for compressed sensing techniques for a communications relay; and real time application of analytic complex network theory metrics to both aid the prediction of network performance and to assist a cyber tool to identify and track network strengths and weaknesses.
                                    
                                
                                 
                                     
                                         7.242
                                         0
                                         Information Technology: 
Objective is to provide resilient and effective network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities address unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Current work and near-term plans focus on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications. Specific research examples include increasing the performance of low powered networks by using compressed sensing technology and technology to improve the design of distributed and cooperative Intelligence, Surveillance and Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations in denied and contested Electromagnetic environments. 

Conduct ongoing research and related thrusts in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite Communication (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.
                                    
                                     
                                         7.223
                                         0
                                    
                                     
                                         7.223
                                         0
                                         Communications and Networks: Continue ongoing research and related thrusts in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite communications (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Initiate new efforts and research supporting the development of a transmission signal waveform that is less detectable, but operates with higher capacity for a given range, than existing waveforms.

Information Technology:  Continue work to provide secure, resilient, effective network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities address unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Current work and near-term plans focus on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications. Current research projects will deliver technology for high assurance Field-Programmable Gate Array (FPGA) application design, technology for increasing the performance of low powered networks by using compressed sensing technology, and technology to improve the design of distributed and cooperative Intelligence, Surveillance and Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations in denied and contested Electromagnetic environments.
Develop a transmission signal waveform that is less detectable, but operates with higher capacity for a given range, than existing waveforms.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 APPLIED INFORMATION SCIENCES FOR DECISION MAKING
                                 The goal of this activity is to develop enablers for decision making and mission execution, to achieve battlespace superiority.  It focuses on the development of algorithms and software technologies that identify and integrate informational content from multiple sources, leading to decision aids that support user-cognitive processes.  Because persistent sensors are generating massive amounts of data, the focus is on technologies that not only integrate information from diverse sources, but also provide indications of information significance in ways that support the user's decision needs, regardless of location and operational situation.  To achieve this, it must be possible to automate understanding of the battlespace by identifying objects, determining relationships among the objects, assessing intent, and automatically generating courses of action with associated risks and uncertainty.  Effort will also be devoted to developing technology for increasing assurance and security for Consultation, Command and Control (C3) information systems and technology for improving information discovery and information presentation in such systems.  The Nano Electronics Technology activity is focused on developing ultra-low power, higher performance computing devices and components that are based on novel functionalities of nanometer scale materials and are enabled by improved understanding of nanomaterials, new devices and circuit design concepts, as well as new architectures uniquely suited for nanoscale systems.Applied research in artificial intelligence for the unique challenges of the Naval domain including providing intelligent decision aiding while operating in the complex spatio-temporal environments of distributed Naval forces.
                                 
                                     
                                         21.915
                                         0
                                         Information Technology: 
Initiated research to improve the operational capability of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility in timely and accurate decision and action. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. 

Electromagnetic Warfare: 
Initiated research in advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored with the intent of maintaining battlespace superiority.

Quantum Information Sciences: 
Continued research of Quantum Key Distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Computational Methods for Decision Making (formerly Data Understanding, Information Integration, and Resource Optimization): 
Continued research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner.

Nanoscale Electronics Technology:
Continued research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. 

Cyber Defense:
Continued research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. 

Data Analytics:
Continued research in new approaches to support tactical decision makers and information superiority. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically re-planning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information.
                                    
                                
                                 
                                     
                                         22.434
                                         0
                                         Information Technology:
Objective is to improve the operational capability and security of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility in timely and accurate decision and action. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. Specific research examples include technology to detect and remediate security vulnerability in Commercial-off-the-Shelf software, technology to identify and locate individuals of interest using multi-biometrics, technology for goal driven autonomous systems, and technology to improve performance of Navy Watchstand personnel who must monitor multiple workstations concurrently.

Electromagnetic Warfare: 
The technologies being developed are advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored to maintain battlespace superiority.

Quantum Information Sciences: 
Conduct research of Quantum Key Distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation. 

Computational Methods for Decision Making: 
Conduct research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner. The amount of data that the decision makers are facing today is much larger than any time before in human history.  In addition, the data is much more complex, heterogeneous and fast changing.  Analysis of such large and complex datasets is beyond the cognitive abilities of any single decision maker.  The aim of this thrust is to develop new methods for extraction and analysis of relevant information from large-scale datasets, and to develop new tools for distributed information sharing and decision-making. To achieve this aim, it is required to advance fundamental understanding of networks (such as social and organizational networks), and to integrate rigorous methods from mathematical and computational sciences with methods from social sciences. 

Nanoscale Electronics Technology: 
Conduct research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. 

Cyber Defense: 
Conduct research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. 

Data Analytics: 
Conduct research in new approaches to support tactical decision makers and information superiority. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically re-planning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information.
                                    
                                     
                                         35.336
                                         0
                                    
                                     
                                         35.336
                                         0
                                         Quantum Information Sciences: Conduct research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable.  Conduct research into interconversion of optical and mechanical quantum states for memory and potential processing tasks.

Computational Methods for Decision Making: Conduct research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner. The amount of data that the decision makers are facing today is much larger than any time before in human history. In addition, the data is much more complex, heterogeneous and fast changing. Analysis of such large and complex datasets is beyond the cognitive abilities of any single decision maker. The aim of this thrust is to develop new methods for extraction and analysis of relevant information from large-scale datasets, and to develop new tools for distributed information sharing and decision-making. To achieve this aim, it is required to advance fundamental understanding of networks (such as social and organizational networks), and to integrate rigorous methods from mathematical and computational sciences with methods from social sciences. Imitate new research to study the interplay of three phenomena, heterogeneous and dynamically generated input data from various sources, online decisions, and online learning. Develop methods for integrating massive amounts of diverse data, and present useful information to a tactical commander for planning. Develop new ways to extract and understand human/content interactions to build an algorithm of personalized learning actions for learning and training purposes.

Nanoscale Electronics Technology: Conduct research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. Initiate exploration of ultra-low power computing applications utilizing mixed signal neuromorphic chips.

Cyber Defense: Conduct research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. Continue efforts to matures technologies and continue work to introduce new capabilities into many cyber security areas, such as automated cryptographic design exploration, cyber decoys and disinformation, automated Commercial off-the- shelf (COTS) cyber attack surface reduction, intrinsic cyber attack resilient industrial control systems, and many more. Addressing the root cause of cyber vulnerability and reducing reliance to operator is one of the main theme of the program.

Data Analytics: Conduct research in new approaches to support tactical decision making and assured networked command and control. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically replanning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information. Initiate new research efforts supporting the development of a set of Assured C2 applications that can operate in challenging communications environments.

Electromagnetic Warfare:  Continue efforts to research and develop technologies for advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored to maintain battlespace superiority.

Information Technology: Objective is to improve the operational capability and security of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility and timely, accurate decision making. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. 

New research projects will deliver technology for Deep Learning networks that can explain their decisions, improved hydraulic efficiency for meso-scale robotic systems, and adaptive memory for long duration autonomous systems. 

Applied research on artificial intelligence in support of: Collaborative complex decision-making; Developing artificial intelligence technologies that actively inform and assist different stages of the decision making process; Developing interfaces and dialogue systems for human-machine teaming; Developing agile intelligent cognitive electronic warfare algorithms and architectures; Integrating artificial intelligence with robotic systems for human-machine collaboration and robot training; and Predictive maintenance (digital twin) for Naval platforms.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increases from FY 2019 to FY 2020 reflects the increased emphasis and investment in Artificial Intelligence related applied research associated with advancing naval capabilities for decision making tools, systems, and supporting technologies.
                                
                            
                             
                                 MULTI-SOURCE INTEGRATION AND COMBAT IDENTIFICATION
                                 This activity addresses Theater Air And Missile defense (TAMD), and responds to warfighter needs for rapid, high confidence Combat Identification (CID) of air and missile threats at long range, using real time and non-real time threat attributes and intelligence information.
                                 
                                     
                                         1.530
                                         0
                                         Electromagnetic Warfare 
New algorithmic approaches are being developed to conduct automatic target recognition using associative learning.  A small sized design has been built to improve Radio Frequency (RF) detection of targets at High Frequency (HF) frequencies as precursors to adversary air attacks.  This in conjunction with improvements being made in HF surface wave radar array geometries should greatly improve operational capabilities in this reinvigorated part of the RF spectrum.  A new concept for rapidly assessing concurrently multiple missiles with multiple Electronic Warfare (EW) responses is being investigated to provide for rapid high quality assessment in this complex environment.
                                    
                                
                                 
                                     
                                         1.535
                                         0
                                         Electromagnetic Warfare: 
A small sized design has been built to improve RF detection of targets at HF frequencies as precursors to adversary air attacks.  This in conjunction with improvements being made in HF surface wave radar array geometries should greatly improve operational capabilities in this reinvigorated part of the RF spectrum.  A new concept for rapidly assessing concurrent multiple missiles with multiple EW responses is being investigated to provide for rapid high quality assessment in this complex environment.
                                    
                                     
                                         1.550
                                         0
                                    
                                     
                                         1.550
                                         0
                                         Electromagnetic Warfare:
Continue efforts to improve RF detection of targets at HF frequencies as precursors to adversary air attacks and improvements in HF surface wave radar array geometries. Continue work on concepts for rapidly assessing concurrent multiple missiles with multiple EW responses to provide for rapid high quality assessment in this complex environment.

Expand ship signatures analysis for certain threat categories to determine how to mitigate vulnerabilities and develop methods for robust countermeasures employment.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 TACTICAL SPACE EXPLOITATION
                                 The Tactical Space Exploitation initiative explores the application of new space craft technologies on small, light-weight and low-cost satellites, to enhance naval warfighting capabilities by taking advantage of the global access, revisit and connectivity provided by orbital platforms.

Spacecraft Technology: Affordable, expendable payload and bus technologies will be developed, which will serve as building blocks for future responsive space systems: payloads, bus technologies and significant space robotic technologies that address on-orbit inspection, servicing, repair and assembly, and mission-life extension.
                                 
                                     
                                         5.118
                                         0
                                         Spacecraft Technology 
Develop advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Naval operations while also reducing the cost of Department of Defense (DoD) space activities.  Initiate efforts to develop the key tomographic algorithm needed to construct three-dimensional ionospheric electron density from persistent space-based stereoscopic observations, to enable significant passive reduction of Over The Horizon Radar (OTHR) registration errors. Initiate use of the new NRL Loop Heat Pipe (LHP) transient numerical model and stability theory to design oscillation-free LHPs, to enable precise, reliable spacecraft thermal regulation for higher mission reliability.
                                    
                                
                                 
                                     
                                         5.137
                                         0
                                         Space Research and Spacecraft Technology: 
Continue development of advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Navy-Marine Corps operations while also reducing the cost of DoD space activities.

Next-Generation Sensing:  
Conduct effort to develop a single pixel camera architecture for passive microwave imaging, maintaining currently delivered spatial resolution and calibration performance while significantly reducing current aperture diameter.  

Spacecraft Technology: Initiate development of a new capability for local Space Situational Awareness (SSA) with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this capability.
                                    
                                     
                                         5.188
                                         0
                                    
                                     
                                         5.188
                                         0
                                         Space Research and Spacecraft Technology: Continue efforts to advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Navy-Marine Corps operations while also reducing the cost of DoD space activities.

Next-Generation Sensing:  Continue efforts to develop a single pixel camera architecture for passive microwave imaging, maintaining currently delivered spatial resolution and calibration performance while significantly reducing current aperture diameter.  

Spacecraft Technology: Continue work to develop a new capability for local space situational awareness (SSA) with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this capability.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         This PE supports the development of technologies that enable Information Warfare including communications and information assurance capabilities to enable all-source data access, tailored dissemination of information to Command and Control (C2) and Intelligence, Surveillance and Reconnaissance (ISR) users across the network, and rapid, accurate decision making based on this information.  The operational benefits sought are increased speed of response, accuracy, and precision of command; distributed self-synchronization; flexibility and adaptability to an operational situation; and decision superiority.  

Specific examples of metrics under this PE include:
- Increase network data rates and interoperability across heterogeneous radios; improve dynamic bandwidth management and mobile network connectivity.
- Increase the understanding of the battlespace by the development of automated tools for extracting information from images and signals, identifying objects, determining relationships among the objects, assessing intent, and generating courses of action.
- Improve the integration of sensors, networks, decision aids, weapons, and supporting systems into a highly adaptive, human-centric, comprehensive maritime system.
- Improve integrated signals electronics packages in small, light-weight, and low-cost satellites to test new concepts for global ship tracking and two-way data exfiltration.
                    
                
            
        
         
             0602236N
             Warfighter Sustainment Applied Res
             8
             2020
             PB
             2019-03
             Navy
             1319
             Research, Development, Test & Evaluation, Navy
             2
             Applied Research
             
                 0.000
                 48.606
                 65.782
                 63.825
                 63.825
                 64.558
                 66.263
                 67.788
                 68.361
                 Continuing
                 Continuing
            
             This Program Element (PE) supports innovation-based efforts that will provide technology options for future Navy and Marine Corps capabilities. Efforts focus on advanced Naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; and Naval training technologies. Within the Naval Transformation Roadmap, this investment maps to future transformational capabilities and the FORCEnet pillar of the CNO and the Commandant of the Marine Corps vision for the future -- Naval Power 21. 

This PE supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US Government agencies and international partners.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval Research and Development Framework which is developed from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The funding increase from FY 2019 to FY 2020 is due to the original PE structure being retained. Warfighter Sustain Applied Research project reflects the realignment of resources from PE: 0603671N (U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program (HRPP) back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research Protection Program (HRPP) R2 Activity.
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                         Efforts in this PE focus on; advanced naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; international science and science advisor programs; and Naval systems training and education. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                         
                             
                                 ADVANCED NAVAL MATERIALS
                                 Advanced Naval Materials efforts support several Science and Technology (S&T) Focus Areas, in particular Platform Design & Survivability, and perform research across a broad spectrum of technical areas including:  structural materials to increase platform performance and survivability at reduced weight and cost; advanced, high-performance materials for energy systems; corrosion mitigation strategies; high-temperature propulsion systems; and enhanced sonar transducers.
                                 
                                     
                                         11.004
                                         0
                                         ADVANCED NAVAL MATERIALS:  Expand research on structural materials, including, but not limited to, the following: Nanostructured materials processing, composite development, cellular materials and high temperature materials.  Conduct applied research related to critical S&T to investigate corrosion control modeling, acoustic transduction technologies and environmental quality. Complete the development of low AC loss high temperature superconductors for advanced power.

MATERIALS AND PROCESSES:  Develop novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design of multifunctional material systems for use in new helmet suspension to mitigate multiple threats. Compositional modifications and processing parameters to optimize material performance have been demonstrated.
                                    
                                
                                 
                                     
                                         11.455
                                         0
                                         ADVANCED NAVAL MATERIALS:  
Conduct research on structural materials to include the following: Nanostructured materials processing, composite development, cellular materials, high temperature materials and alternative hull materials. Conduct applied research related to critical S&T to investigate corrosion control modeling, high strength corrosion resistant compositionally complex alloys, corrosion resistant additive manufactured alloys and acoustic transduction technologies.

MATERIALS AND PROCESSES:  
Development of novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Conduct design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design multifunctional material systems for use in new helmet design to mitigate multiple threats.  Conduct compositional modifications and processing parameters to optimize material performance that have been demonstrated, leading to current plans for their utilization.
                                    
                                     
                                         14.715
                                         0
                                    
                                     
                                         14.715
                                         0
                                         -Conduct research on Agile Manufacturing Integrated Computational Materials Engineering (ICME).  This effort will establish a robust collection of predictive capabilities based on quantitative experimentation and characterization at all appropriate length scales to accelerate the development and optimization of new materials, and the design of advanced components while reducing the time required for qualification.  Application of these tools will enable greater confidence and utilization of additive manufacturing and other advanced manufacturing technologies.

-Conduct ongoing research on materials development and advanced processing technologies for acoustic transduction.

- Conduct research on structural materials to include the following: nanostructured materials and coatings processing, composite development, cellular materials, high temperature materials, metals and alloys for structural applications, and alternative hull materials.

- Conduct applied research related to critical S&T to investigate corrosion control modeling, high strength corrosion resistant coatings and compositionally complex alloys, and corrosion resistant additive manufactured alloys. 

-Conduct ongoing research that develops enabling manufacturing technology to scale up and improve affordability of science and technology products.  Key tasks for this period include development of affordable fabrication technology for submarine coatings.

Materials and Chemistry: Develop novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design of multifunctional material systems for use in new helmet design to mitigate multiple threats.  Compositional modifications and processing parameters to optimize material performance have been demonstrated leading to current plans for their utilization.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 is due to the Agile Manufacturing Integrated Computational Materials Engineering effort initiating in FY20.
                                
                            
                             
                                 BIOCENTRIC TECHNOLOGIES
                                 Applied research to provide solutions for Naval needs based upon bio-inspired systems, sensors, robotics, and technologies; synthetic biology to produce high-value materials or to develop sentinel organisms; marine mammal diagnostics to support the Navy's Fleet Marine Mammal Systems; and augmented Warfighter performance.
                                 
                                     
                                         5.709
                                         0
                                         NAVAL BIOSCIENCE:  
Continue research into the development of innovative naval biosensors, biomaterials, and bioprocess technology.
Investigate engineering development and optimization of sea-floor sediment energy harvesting system for sustainable and
autonomous powering of underwater sensor networks and AUV's. Conduct research on the development of microbial
fuel cells for powering a linear sensor array. Study microbial electrochemical systems for shipboard desalination/
waste-to-energy conversion and the closed-loop microbial fuels cells. Research explosive-sensing plants and microbial
electrobiosynthesis of liquid fuels. Initiate development of microbial electronic devices.

SYNTHETIC BIOLOGY FOR SENSING & ENERGY PRODUCTION:  
Continue research on synthetic biology studies of engineered sentinel organisms for environmental surveillance. Initiate
integration of programmable cellular controllers with robotic devices. 

LIFE SCIENCE AND BIOENGINEERING:  
Continue marine mammal diagnostics efforts, including immunobioassays for stress and infection detection and efforts to detect, treat, and prevent diseases in dolphins, including diabetes and kidney stones.   

NEURAL, SENSORY AND BIOMECHANICAL SYSTEMS:  
Continue efforts on naval biosensor to detect brain structures and blood vessels through skull bones. Investigate advanced biomimetic sensing and neural control for human-robot interaction to enable effective collaboration of warfighters and autonomous systems. Integrate biomimetic sonar with bioinspired autonomous undersea vehicles (with high-lift propulsors)to achieve closed loop control. Conduct research into bioinspired quiet, and maneuverable self-propelled line array using high-lift propulsors based on animal wing and fin biomechanics and in efforts of bio-inspired massively parallel vision systems. Study the development of brain-based intelligent systems to support high level interaction between warfighters and autonomous systems. Continue studies to develop electrosence and biosonar for MOC and Explosive Ordnance Disposal (EOD) missions and the development of improved recombinant antibodies for biothreat agents.

MATERIALS AND CHEMISTRY:  Develop novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force. This effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.
                                    
                                
                                 
                                     
                                         5.684
                                         0
                                         NAVAL BIOSCIENCE:  
Conduct research into the development of innovative naval biosensors, biomaterials, and bioprocess technology.
Investigate engineering development and optimization of sea-floor sediment energy harvesting system for sustainable and
autonomous powering of underwater sensor networks and AUV's. Conduct research on the development of microbial
fuel cells for powering a linear sensor array. Study microbial electrochemical systems for shipboard desalination/
waste-to-energy conversion and the closed-loop microbial fuels cells. Research explosive-sensing plants and microbial
electrobiosynthesis of liquid fuels. Continue development of microbial electronic devices.

SYNTHETIC BIOLOGY FOR SENSING & ENERGY PRODUCTION:  
Conduct research on synthetic biology studies of engineered sentinel organisms for environmental surveillance and
integration of programmable cellular controllers with robotic devices. 

LIFE SCIENCE AND BIOENGINEERING:  
Conduct marine mammal diagnostics efforts, including immunobioassays for stress and infection detection and efforts to detect, treat, and prevent diseases in dolphins, including diabetes and kidney stones.   

NEURAL, SENSORY AND BIOMECHANICAL SYSTEMS:  
Conduct efforts on naval biosensor to detect brain structures and blood vessels through skull bones. Investigate advanced biomimetic sensing and neural control for human-robot interaction to enable effective collaboration of warfighters and autonomous systems. Integrate biomimetic sonar with bioinspired autonomous undersea vehicles (with high-lift propulsors)to achieve closed loop control. Conduct research into bioinspired quiet, and maneuverable self-propelled line array using high-lift propulsors based on animal wing and fin biomechanics and in efforts of bio-inspired massively parallel vision systems. Study the development of brain-based intelligent systems to support high level interaction between warfighters and autonomous systems. Continue studies to develop electrosence and biosonar for Mine Counter Measures (MCM) and Explosive Ordinance Device (EOD) missions.

MATERIALS AND CHEMISTRY: 
Conduct development of novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force.  Success of this effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.  A major success has been demonstrated by utilizing NRL developed microbial resistant determinant assay for its advances to system design.
                                    
                                     
                                         7.596
                                         0
                                    
                                     
                                         7.596
                                         0
                                         Bio-Inspired Systems: Applied research in areas of: Control of bio-inspired autonomous vehicles in complex maneuvers; and Integration of biomimetic sonar with bio-inspired underwater vehicles for obstacle detection and avoidance.

Human Interaction with Autonomous Systems: Applied research in areas of: Development of brain-based intelligent systems to support collaboration between humans and autonomous systems; and Research on human and robotic teammates. 

Biocentric Technology: Applied research of Naval biosensors, biomaterials, and bioprocess technologies: Accelerate engineering development and optimization of microbial undersea energy harvesting systems for sustainable and autonomous powering of Naval underwater sensor and communication nodes; Examine feasibility of microbial electrochemical systems for shipboard waste-to-energy conversion (including disabled submarine scenarios); Accelerate research in human microbiome for divers, combat swimmers, and submariners; Applied research of devices incorporating engineered sentinel organisms for environmental monitoring (including the human gut); and Integration of programmable cellular controllers with robotic devices. 

Bioengineering and Life Sciences: Applied research in the areas of: Sequencing technologies as diagnostic tools for viral pathogens in chemical and environmental samples; Various formulations of polymer mimics of mussel adhesion proteins for underwater applications; Highly-efficient proton exchange membrane fuel cells based on designer catalysts and novel catalyst supports for Naval applications; and Improving the health and welfare of the Navy's marine mammals including development of immunobioassays for stress and infection detection and acoustic analysis of dolphin sounds as an indicator of their well-being; 

Warfighting Augmentation: Applied research in multi-functional textiles that interact with autonomous life support, neuromuscular control and waste management, biosensors and bio-electronics, and adaptive and integrative protection.

Materials and Chemistry:  Develop novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force.  Success of this effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.  A major success has been demonstrated by utilizing Naval Research Laboratory (NRL) developed microbial resistant determinant assay for its advances to system design.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increases from FY19 to FY20 reflects Biocentric Technologies R2 Activity focus to reduce scope in decision support/uncertainty analysis for operational environments, and increase scope in providing solutions for Naval needs based upon bio-inspired systems.
                                
                            
                             
                                 ENVIRONMENTAL QUALITY
                                 Environmental Quality technologies enable sustained world-wide Navy operations in compliance with all local, state, regional, national and international laws, regulations and agreements.
                                 
                                     
                                         2.574
                                         0
                                         - Continue development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms.
- Continue development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.
- Continue field evaluation of prototype robotic Hull BUG to identify gaps needed to refine and advance the technology for reduced drag, and significant fuel savings.
- Complete studies on oil emulsion issues and development of novel bilge water treatment systems for existing and new
ships.
                                    
                                
                                 
                                     
                                         2.764
                                         0
                                         - Development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms.

- Development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.

- Conduct field evaluation of prototype robotic Hull BUG to identify gaps needed to refine and advance the technology for reduced drag, and significant fuel savings.
                                    
                                     
                                         2.672
                                         0
                                    
                                     
                                         2.672
                                         0
                                         - Ongoing development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms. 

- Ongoing development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 HUMAN FACTORS AND ORGANIZATIONAL DESIGN
                                 Applied research to improve system interface designs and human-level decision support in Naval contexts. Research areas include human-machine teaming, social networks and computational social science, and command decision making.
                                 
                                     
                                         5.161
                                         0
                                         HUMAN COMPUTER INTERACTION/VISUALIZATION:  Continue research on audio-visual cue integration for 360-degree periscope displays by utilizing eye-tracking, sleep studies and traditional behavioral measures to characterize human performance on periscope-related tasks under a variety of physiological conditions.

COMMAND DECISION MAKING (CDM):  Continue development of task management algorithms applicable to agile supervisory control of teams involving human and autonomous agents. Research the development of an information infrastructure that is operational context sensitive to allow the dynamic prioritization of date based on its anticipated information value and mission criticality. Study building proactive decision support tools for Command and Control. Investigate Navigating in Uncertainty.

SOCIAL NETWORK ANALYSIS:  Continue research on socio-technical aspects of community mobilization and complex humanitarian operations, including the use of novel platforms, social networks and the impact of novel technologies on human behavior in crisis and collaborative contexts. Continue development of novel information feeds for Pacific Command and for testbeds and tool chains for rapid disaster analysis and response. Continue efforts on information conflicts, social-cyber behavior and hybrid warfare.  Initiate research on competitive narrative and digital media assessment.
                                    
                                
                                 
                                     
                                         5.777
                                         0
                                         HUMAN COMPUTER INTERACTION/VISUALIZATION:  Conduct research on audio-visual cue integration for 360-degree periscope displays by utilizing eye-tracking, sleep studies and traditional behavioral measures to characterize human performance on periscope-related tasks under a variety of physiological conditions.

COMMAND DECISION MAKING (CDM):  Development of task management algorithms applicable to agile supervisory control of teams involving human and autonomous agents. Research the development of an information infrastructure that is operational context sensitive to allow the dynamic prioritization of date based on its anticipated information value and mission criticality. Study building proactive decision support tools for Command and Control. Investigate Navigating in Uncertainty.

SOCIAL NETWORK ANALYSIS:  Initiate development of warfighting experiments for information environment assessment, civil-military communications (public affairs), information operations and psychological operations.
                                    
                                     
                                         5.745
                                         0
                                    
                                     
                                         5.745
                                         0
                                         Human-Machine Teaming: Applied research on system interface designs and human-machine interaction methodologies that enable or enhance Warfighter performance and human-machine teaming. Focus areas include: (i) Physiological monitoring and cognitive state estimation; (ii) Psychoacoustics and audio-visual scene interpretation; and (iii) Rapid interface design evaluation. 

Social Networks and Computational Social Science: Applied research in information environment assessment, civil-military communications (public affairs) information operation, and psychological operations. This research addresses problems of countering influence operations, dealing with polarized audiences, and mitigation of social hysteria propagation in online and real-world information campaigns. These efforts include gamification to provide principles and foundational frameworks for development of training and exercises, including operating in contested information environments.   

Command Decision Making: Applied research in decision aid algorithms and human interfaces for command and control processes, to include alerting command staff when mission re-planning is required. Research technologies to capture and share practical knowledge that is learned on the job and effectively share with peers as a supplement to formal training. Conduct applied research for the development of supervised learning algorithms that capture mission planning workflow for a range of missions.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MEDICAL TECHNOLOGIES
                                 Applied research in reducing operational health threats and enhancement of human performance; development of point-of-injury medical equipment, diagnostic capabilities and treatments; technologies to improve Warfighter safety and to enhance personnel performance under adverse conditions. To prevent duplication of effort, research is coordinated with other Services through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Committee.
                                 
                                     
                                         6.462
                                         0
                                         UNDERSEA MEDICINE:  
Continue efforts to reduce operational injuries. Study decompression sickness (DCS) and arterial gas embolism (AGE), to include novel approaches to the prevention, detection and treatment of DCS/AGE, particularly by non-recompressive methods. Investigate the development of prophylactic agents preventing hyperbaric oxygen toxicity. Prolonged exposure to hyperbaric oxygen can be toxic to lungs, nervous system and eyes. Study the optimization of diver and submariner health and performance when exposed to a variety of environmental and unique stressors (heat and cold, prolonged deployments, effects of altered diurnal rhythms, non-standard breathing gases, lack of sunlight, etc). Explore novel pharmaceutical interventions for hyperbaric oxygen toxicity. Initiate research on improving performance in extreme environments including integrated diving helmet audio-visual displays; human-machine symbiosis; nutrition, hydration and gut microbiome studies; and genomics/metabolomic approaches.

REGENERATIVE MEDICINE:  
Continue the program with the Armed Forces Institute for Regenerative Medicine (AFIRM).

NOISE INDUCED HEARING LOSS (NIHL): 
Continue research to reduce noise at the source, i.e. jet engine quieting and flight deck noise reduction. Study the
biomedical effects of underwater sound as military divers must operate safely and effectively in potentially complex
underwater sound fields. Mitigate the impact of exposure to stressful combat environments prior to deployment through
"stress inoculation". Study the incidence, susceptibility, and mitigation strategies of NIHL and tinnitus. Research the
prevention, treatment and reversal of NIHL and tinnitus. Investigate the improvement of personal protective equipment
technology. Continue Jet Noise Reduction Project to utilize analytical modeling and simulation tools anchored by
experiment to develop and assess solutions enabling mitigation of jet induced noise from high performance tactical aircraft.
                                    
                                
                                 
                                     
                                         5.839
                                         0
                                         UNDERSEA MEDICINE:  
Conduct efforts to reduce operational injuries. Study Decompression Sickness (DCS) and Arterial Gas Embolism (AGE), to include novel approaches to the prevention, detection and treatment of DCS/AGE, particularly by non-recompressive methods. Investigate the development of prophylactic agents preventing hyperbaric oxygen toxicity. Prolonged exposure to hyperbaric oxygen can be toxic to lungs, nervous system and eyes. Study the optimization of diver and submariner health and performance when exposed to a variety of environmental and unique stressors (heat and cold, prolonged deployments, effects of altered diurnal rhythms, non-standard breathing gases, lack of sunlight, etc). Explore novel pharmaceutical interventions for hyperbaric oxygen toxicity. Continue research on improving performance in extreme environments including integrated diving helmet audio-visual displays; human-machine symbiosis; nutrition, hydration and gut microbiome studies; and genomics/metabolomic approaches.

REGENERATIVE MEDICINE:  
Continue the program with the Armed Forces Institute for Regenerative Medicine (AFIRM).

NOISE INDUCED HEARING LOSS (NIHL): 
Conduct research to reduce noise at the source, i.e. jet engine quieting and flight deck noise reduction. Study the
biomedical effects of underwater sound as military divers must operate safely and effectively in potentially complex
underwater sound fields. Mitigate the impact of exposure to stressful combat environments prior to deployment through
"stress inoculation". Study the incidence, susceptibility, and mitigation strategies of NIHL and tinnitus. Research the
prevention, treatment and reversal of NIHL and tinnitus. Investigate the improvement of personal protective equipment
technology. Continue Jet Noise Reduction Project to utilize analytical modeling and simulation tools anchored by
experiment to develop and assess solutions enabling mitigation of jet induced noise from high performance tactical aircraft.
                                    
                                     
                                         5.771
                                         0
                                    
                                     
                                         5.771
                                         0
                                         Undersea Medicine and Performance: Applied research efforts include: Integrated diving helmet audio-visual displays; and Pharmacological agents and technologies to mitigate decompression sickness and oxygen toxicity.

Sensory Neuroscience and Whole-body Physiology: Applied research to improve personal protective equipment and monitoring systems in order to mitigate biomedical effects of exposure to high-levels of acoustic pressure or electromagnetic energy.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 HUMAN RESEARCH PROTECTION PROGRAM  (HRPP)
                                 Part 46 of Title 45, Code of Federal Regulations (CFR), Protection of Human Subjects (henceforth: "Common Rule") is codified in the Department of Defense (DoD) as 32 CFR 219, and implemented through DoD Instruction 3216.02, which is the policy that must be followed for human subjects research conducted, supported, or otherwise subject to regulation by any federal department or agency. The Secretary of the Navy Instruction SECNAVINST 3900.39E identifies the Chief of Naval Research (CNR) as providing support and expertise for human research protection in the systems commands, operational forces, training commands and DON-supported non-DoD institutions. The HRPP program satisfies the aforementioned regulations and policies by: 1) ensuring that research involving human subjects complies with Federal, DoD, and DON research protection requirements; and 2) providing education programs in human research ethics to all levels of staff involved in the review, approval, conduct, management, or support of DON research involving human subjects.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         2.685
                                         0
                                         Implement the DON Human Research Protection Program (HRPP) in the Navy's Systems Commands, operational forces, training commands, and DON-supported research involving human subjects performed by non-DoD institutions, and enforce regulatory compliance in human subjects research conducted and supported by the DON. Specific tasks include: DON-wide training for the revised Common Rule at 45 Code of Federal Regulations Part 46 Subpart A, develop new Human Research Protection Programs for 3 non-medical commands, and create non-medical DON human research protection community of excellence network
                                    
                                     
                                         2.705
                                         0
                                    
                                     
                                         2.705
                                         0
                                         Execute DON HRPP Management Plan; provide day-to-day oversight of DON HRPP activities; conduct periodic site inspections and assist visits; conduct training for Exempt Determination Officials, conduct Component and Headquarters-level review of DON-supported human subjects research; provide subject matter expertise and guidance on all DON-supported research involving human subjects; implement revisions to Standard Operating Procedures in light of revisions to the Common Rule and SECNAVINST 3900.39E; and provide DON input to USD(R&E) and other DoD policy guidance impacting DON human research-related efforts.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 reflects the realignment of resources from PE: 0603671N (U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program (HRPP) back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research Protection Program (HRPP) R2 Activity.
                                
                            
                             
                                 THE OFFICE OF NAVAL RESEARCH GLOBAL
                                 Supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US Government agencies and international partners.

Science Advisors (SA):  This effort ensures that the operational Naval fleet/force help shape the DON investment in science and technology (S&T), develops teaming relationships to rapidly prototype, experiment, demonstrate and transition technology, supports development of technology-based capability options for Naval forces, and enables warfighting innovations based on technical and conceptual possibilities. The SA Program also informs capability-based war games using current and future technology to identify future capability strengths and shortfalls that assist in shaping the DON investment strategy. The ONR Global SA Program enables continuous communication and collaboration between the warfighters, the Naval Research & Development Enterprise, and strategic development commands. 
 
INTERNATIONAL SCIENCE: The ONR Global mission is also accomplished through PhD-level scientists located in Asia, Europe and South America, providing coverage in these regions as well as Africa, Australia/New Zealand and the Middle East. ONR Global scientists actively search the globe for emerging scientific research and promising technologies, collaborating with international organizations and researchers through liaison visits and grants in innovative applied research. The direct impact of this investment is to leverage international research during increasingly dynamic global interdependence and improve the ability to solve DON S&T challenges through shared knowledge and technologies with partners. In addition, this investment builds global S&T awareness to reduce the risk of potential technological surprise, and supports theater security cooperation goals to sustain cooperative relationships with an expanding set of international partners. 

INTERNATIONAL ENGAGEMENT: ONR Global also supports international engagement with partner nations through the development and maintenance of bilateral and multilateral relationships, international agreements, and other activities that promote RDT&E collaboration and interoperability.
                                 
                                     
                                         12.737
                                         0
                                         ONR Global will continue to support all Science Advisor program efforts and will continue to engage with the international
S&T community through 28 PhD-level scientists, placed in seven overseas offices, utilizing liaison visits and awarding
applied research grants. Complete the establishment of an office in India.
                                    
                                
                                 
                                     
                                         19.760
                                         0
                                         ONR Global will support 28 PhD level scientists, in seven overseas offices, continuing to engage with international scientists and engineers through liaison visits to research institutions and continue actively fostering international collaboration by awarding research grants.
                                    
                                     
                                         19.733
                                         0
                                    
                                     
                                         19.733
                                         0
                                         - Support all Science Advisor program efforts across Fleet and Forces Commands; objectively assess placement of current Science Advisors and requests for additional support in terms of impact to the Fleet and S&T return on investment. 
-Support PhD-level scientists, in seven overseas offices, continuing to engage with international scientists and engineers through liaison visits to research institutions and continue actively fostering international collaboration by awarding research grants.

- Support international engagement with ten partner nations, three multi-lateral groups, and support to the Northern Atlantic Treaty Organization (NATO), in order to increase collective Naval capability, capacity, and interoperability.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 TRAINING TECHNOLOGIES
                                 Applied research to enhance the Navy's ability to "train as they fight" in classroom settings, simulated environments, and during deployment to operate effectively in complex, high stress, information-rich, and ambiguous environments of modern warfare. Improved efficiency and cost-effectiveness is achieved by applying operations research, modeling and simulation, and instructional, cognitive, and computer sciences to the development, delivery, evaluation, and execution of training and education. To prevent duplication of effort, research is coordinated with other Services via the Human Systems Community of Interest.
                                 
                                     
                                         4.959
                                         0
                                         COGNITIVE SCIENCE OF LEARNING:  
Research and assess advanced gaming technology for enhanced training. Conduct experiments to validate automated
performance assessment and after action reviews. Develop a systematic program of applied research addressing
unanswered questions regarding effective instructional strategies in artificially intelligent tutoring. Research the neurobiology of learning including integration of the role of white matter. Develop games that incorporate artificial intelligence (AI) techniques to teach complex warfighter skills decision-making and problem solving. Develop optimal training strategies for intelligent jobs on mobile devices (e.g., IPad) and immersive environments for training interpersonal and leadership skills. Design and conduct experiment to assess training effectiveness of intelligent tutor for training ship handling skills. Design features and develop novel psychometric approaches to assess human performance in medical/military simulations and simulators. Conduct field studies and user tests evaluating new features and job aiding tools. Research computational neuron-models in the design of training systems. Develop skill decay models for psychomotor, perceptual, and cognitive skills and refresher training strategies. Create intelligent avatars to interact with learners from different cultural, linguistic backgrounds, and preferences. Design scenarios generators that produce integrated (e.g.,individual and collective) training. Initiate development of computational model for learning theory to drive design of instruction and continue research on individual differences.

ENHANCING WARFIGHTER COGNITIVE CAPABILITY:
Continue research to understand the structural relations among the latent variables of short-term memory, working memory, executive attentional control, and fluid intelligence. Assess the improvement in recruit classification provided by the addition of measures of fluid intelligence and working memory. Understand the role of intrinsic motivation in facilitating the transfer of working memory training to other cognitive capabilities. Study the efficacy of game-based brain training using hand-held (fieldable) hardware platforms. Determine the relationship between induced gains in fluid intelligence and cognitive adaptability and agility, considered from the perspective of military decision-making. Develop multi-agent based architectures for modeling human behavior, improve techniques for human cognitive and behavioral modeling, and create highly realistic simulated teammates.

COMPUTATIONAL MODELS OF HUMAN BEHAVIOR:  
Research game based training to more effectively enable better warfighter understanding of languages and cultures to enhance their regional expertise.  Develop software tools to facilitate building natural language tutorial dialogs for artificially intelligent tutoring.  Integrate cognitive and neuron-computational models of human learning.
                                    
                                
                                 
                                     
                                         4.918
                                         0
                                         COGNITIVE SCIENCE OF LEARNING:  
Conduct research and associated efforts to assess advanced gaming technology for enhanced training. Conduct experiments to validate automated performance assessment and after action reviews. Development a systematic program of applied research addressing unanswered questions regarding effective instructional strategies in artificially intelligent tutoring. Conduct research the neurobiology of learning including integration of the role of white matter. Develop games that incorporate Artificial Intelligence (AI) techniques to teach complex warfighter skills decision-making and problem solving. Continue work to develop optimal training strategies for intelligent jobs on mobile devices (e.g., IPad) and immersive environments for training interpersonal and leadership skills. Work to design and conduct experiment to assess training effectiveness of intelligent tutor for training ship handling skills.  Efforts to design features and develop novel psychometric approaches to assess human performance in medical/military simulations and simulators. Conduct field studies and user tests evaluating new features and job aiding tools. Continue research in computational neuron-models in the design of training systems. Conduct ongoing efforts to develop skill decay models for psychomotor, perceptual, and cognitive skills and refresher training strategies. Work to create intelligent avatars to interact with learners from different cultural, linguistic backgrounds, and preferences. Continue design scenarios generators that produce integrated (e.g.,individual and collective) training. Development of computational model for learning theory to drive design of instruction and continue research on individual differences.

ENHANCING WARFIGHTER COGNITIVE CAPABILITY:
Conduct research to understand the structural relations among the latent variables of short-term memory, working memory, executive attentional control, and fluid intelligence. Work to assess the improvement in recruit classification provided by the addition of measures of fluid intelligence and working memory. Efforts to understand the role of intrinsic motivation in facilitating the transfer of working memory training to other cognitive capabilities. Continue the study the efficacy of game-based brain training using hand-held (fieldable) hardware platforms. Conduct work to determine the relationship between induced gains in fluid intelligence and cognitive adaptability and agility, considered from the perspective of military decision-making. Develop multi-agent based architectures for modeling human behavior, improve techniques for human cognitive and behavioral modeling, and create highly realistic simulated teammates.

COMPUTATIONAL MODELS OF HUMAN BEHAVIOR:  
Research game based training to more effectively enable better warfighter understanding of languages and cultures to enhance their regional expertise.  Development of software tools to facilitate building natural language tutorial dialogs for artificially intelligent tutoring.  Continue integration of cognitive and neuron-computational models of human learning.
                                    
                                     
                                         4.888
                                         0
                                    
                                     
                                         4.888
                                         0
                                         Technologies for Naval Training: Applied research to augment training, skill maintenance, and evaluation through gaming, and learning theory. Research includes developing effective instructional strategies in intelligent tutors and conducting evaluation of intelligent job aids. Develop computational models of skill decay for psychomotor, perceptual, and cognitive skills, and refresher training strategies. 

Advanced Integrated Maritime Mission Modeling: Applied research in the development of live, virtual, and constructive training and experimentation technologies. Efforts will include developing tools for training in denied and degraded electromagnetic environments and in extreme weather environments.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         As discussed in Section A, there are a significant number of varied efforts within this PE. Each effort is measured against both technical and financial milestones. Each program effort and its projects are reviewed in depth for technical and transition performance against established goals. The Program Managers conduct routine site visits to performing organizations to assess programmatic and technical progress and most projects conduct an annual or biannual review by an independent board of visitors who assess the level and quality of the Science and Technology (S&T) basis for the project.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     0.000
                                     N/A
                                
                                 
                                     2.400
                                     Research into social networks and the impact of novel technologies on human behavior in crisis and collaborative contexts.
                                
                            
                             
                                 Warfighter Safety and Performance
                                 
                                     0.000
                                     N/A
                                
                                 
                                     4.500
                                     Conduct research to include: continued studies on decompression sickness, oxygen toxicity, optimization of diver performance, and assessment of the impact of thermal stress on operational performance.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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                 83.259
                 86.875
                 91.575
                 93.272
                 Continuing
                 Continuing
            
             The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

The Electromagnetic Systems Applied Research Program addresses technology needs associated with Naval platforms for new capabilities in Electro-Optic and Infrared (EO/IR) Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. This program directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans. Activities and efforts within this Program have attributes that focus on enhancing the affordability of warfighting systems. The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The program increase supports increased investment in specialized signal processing engines to leverage machine learning algorithms for improved electronic support (ES) and electronic attack (EA) capabilities.

Technical: Not applicable.

Schedule: Not applicable.
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                         This project addresses technology opportunities associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics.  The project supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution.  This project directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans.  Activities and efforts within this program have attributes that focus on enhancing the affordability of warfighting systems.  The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                         
                             
                                 ELECTRONIC WARFARE TECHNOLOGY
                                 The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Electronic Warfare (EW) systems across the entire Electromagnetic Spectrum (EMS) that will increase the operational effectiveness and survivability of U.S. Naval units.  Emphasis is placed on passive sensors and active and passive Countermeasure (CM) systems that exploit and counter a broad range of electromagnetic threats. The focus is on maintaining near perfect, real-time knowledge of the enemy; countering the threat of missiles against deployed Naval forces; precision identification and location of threat emitters; and development of technologies that have broad application across multiple disciplines within the EW mission area. This activity also includes developments to protect these technologies from external interference, and modeling and simulation required to support the development of these technologies. Also included is technology development in support of the Integrated Distributed Electronic Warfare System (IDEWS) concept. The current objectives are: 

- EW Radio Frequency (RF) Technology: Develop and demonstrate technologies in the RF spectrum (covering frequencies from kilohertz to terahertz) that include developments in detection, signal processing and passive/active techniques for wideband Electronic Attack (EA), Electronic Protection (EP) and the Electronic Support (ES) mission areas. 

- EW Electro-Optic/Infrared (EO/IR) Technology: Develop and demonstrate technologies in the EO/IR spectral domain (extending from the ultraviolet to the far infrared spectral bands) that include advances in multispectral sensors, multiband sources, beam forming/steering, and signal processing and transmission. 

- EW Integrated and Networked Technology: Develop and demonstrate technologies that will enable an increased situational awareness and response across the electromagnetic spectrum (EMS) with broad spatial coverage using all available EW assets to provide coordinated, adaptive and networked EW sensing, protection and attack. 

- Advanced EW Enabling Technologies: Develop classified advanced electronic warfare technology in support of current and predicted capability requirements. 

- Electromagnetic Maneuver Warfare Command & Control (EMC2) (FY16-FY20): Enable a battle group to work cooperatively in the EM Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), Communications (Comms) and Radar performance. EMC2 will build upon the Resource Allocation Manager (RAM) that was previously developed for single multifunction systems under the InTop program to optimize spectrum and functional use across a platform and an entire battle group.
                                 
                                     
                                         42.256
                                         0
                                         The Electromagnetic Warfare applied research being conducted includes efforts in both Radio Frequency (RF) countermeasures and Electro-Optic and Infrared (EO/IR) Countermeasure including both detection and defeat.  Technology developments to provide capabilities indigenous to small UASs are a significant focus.  Technology developments being addressed include laser based Infrared (IR) countermeasures, non-mechanical holographic means for optical beam steering for EO/IR countermeasures, the development of new optical lens technologies based on Gradient Indexed (GRIN) optics. This latter technology when coupled with another ongoing effort in multidimensional optics show significant promise for greatly reducing the weight of highly capable optical systems.  Additionally, there is a focus on developing the high payoff technology of chip scaled integration of optical photonic components with microwave components.   Technology is being investigated to determine the potential for being able to conduct specific emitter identification and classification relative to gun blasts using IR imagers.   

RF efforts include work in developing engineered high transmit to receiver materials for significant improvements in isolation.  Work is ongoing to expand Electronic Warfare (EW) jamming capabilities at high power levels covering previously unaddressed frequency bands with significant operational impact.  The technologies to permit operations of EW attack in friendly communications bands without attendant fratricide is being researched using alternative technology approaches over current approaches.  Cognitive electronic attack approaches in both the communications bands and radar bands are ongoing to address the need to address and defeat unidentified RF pop-up threats.  Results have been obtained in ongoing research in metamaterials in the RF domain.

Completed development of Infrared GRIN optics and associated SWaP advantages for multispectral imagers in a prototype system.

Starting in FY 2018, all INP and LA-Tech investments in EMC2 Warfare will be shown in the new INP Program Element (PE) 0602792N INP Applied Research to better convey exactly what the Office of Naval Research (ONR) is working on in this area.
                                    
                                
                                 
                                     
                                         38.906
                                         0
                                         Electromagnetic Warfare: 
The research being conducted is very diverse and includes efforts in both Radio Frequency (RF) countermeasures and Electro-Optic and Infrared (EO/IR) Countermeasure including both detection and defeat.  Technology developments to provide capabilities indigenous to small UASs are a significant focus.  Technology developments being addressed include the development of new optical lens technologies based on Gradient Indexed (GRIN) optics. This latter technology when coupled with another ongoing effort in multidimensional optics show significant promise for greatly reducing the weight of highly capable optical systems.
RF efforts include work in developing engineered high transmit to receiver materials for significant improvements in isolation.  Efforts in devising means to degrade, disable or defeat operational communications networks is yielding promising results.  Work is ongoing to expand Electronic Warfare (EW) jamming capabilities at high power levels covering previously unaddressed frequency bands with significant operational impact.  Cognitive electronic attack approaches in both the communications bands and radar bands are ongoing to address the need to address and defeat unidentified RF pop-up threats.  Interesting results have been obtained in ongoing research in metamaterials in the RF domain.  There is a renewed focus on devising techniques to discover new methods of detecting, identifying, and cataloging threat emissions and also schemes to apply countermeasures using micro jamming constellations


Continue research in the areas of improved threat warning systems; Electronic Warfare Support (ES); decoys and countermeasures against weapon tracking and guidance systems; Electronic Attack (EA) against adversary Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); and Electronic Protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the Electromagnetic Spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                    
                                     
                                         43.534
                                         0
                                    
                                     
                                         43.534
                                         0
                                         Reinvigorate investments in fundamental component technologies that drive performance of electronic warfare system across the range of functions from sensor, signal processing, decision and collaboration software and response.    Develop advanced antenna solutions to enable Simultaneous Transmit And Receive (STAR) with high directivity.  Innovate new Radio-Frequency (RF) amplifier technology to deliver high power, broadband devices that extend into the millimeter-Wave in small form factors.  Leverage emerging compute architectures and advanced algorithms to provide signal processing solutions for operating coherent, distributed arrays in complex electromagnetic environments.  Develop deep learning methods for improved electronic warfare functions in the signal processing chain.  Apply machine learning techniques to surface self-defense systems.  Develop counter-measure solutions to optical sensors including non-mechanical beam steering and laser technologies to increase the effectiveness of Electro-Optic/Infrared (EO/IR) countermeasures in addition to passive obscurant technology.  Improve modeling of sensor systems to provide integrated capability across optical and RF domain.  Develop test technology for affordable fielding of cognitive, collaborative Electronic warfare (EW) effector systems.

Electromagnetic Warfare: The RF domain research includes discovery of communications networks and mechanisms for their disruption and defeat.  Selected examples of research include discovery of parameters to identify functional characteristics of emerging radar system, advanced algorithms to specifically identify modern radar sources, using micro-jammers in a phased array configuration, exploiting optical emission characteristics, and development of a novel deep reinforcement learning and Q-network software framework to develop and refine control policies for participating offensive and defensive agents.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 reflects increased investment in specialized signal processing engines to leverage machine learning algorithms for improved electronic support (ES) and electronic attack (EA) capabilities.
                                
                            
                             
                                 EO/IR SENSOR TECHNOLOGIES
                                 The overarching objective is to develop technologies that enable the development of affordable, wide area, persistent surveillance optical architectures, day/night/adverse weather, adaptable, multi-mission sensor technology comprised of optical sources, detectors, and signal processing components for search, detect, track, classify, Identify (ID), intent determination, and targeting applications and includes developments to protect these technologies from external interference. Also included are modeling and simulation required to support the development of these technologies. Efforts will also include the development of optical Radio-Frequency (RF) components, infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors. The current specific objectives are: 

- Optically Based Terahertz (THz) and Millimeter Wave (MMW) Distributed Aperture Systems: Develop optically based terahertz (THz) and millimeter wave distributed aperture systems for imaging through clouds, fog, haze and dust on air platforms. 

- Wide Area Optical Architectures: Develop wide area optical architectures for persistent surveillance for severely size constrained airborne applications. 

- Hyperspectral sensors and processing: Develop visible, shortwave Infrared (IR), mid-wave IR, and long-wave IR hyperspectral sensors, along with processing algorithms to detect anomalies and targets. 

- Coherent Laser Radar (LADAR): Develop and improve components for LADAR applications including fiber lasers, coherent focal planes, and advanced processing. 

- Autonomous and Networked sensing: Develop algorithms and processing that supports autonomous sensing for Unmanned Autonomous Vehicles (UAV) platforms and that supports networked sensing over multiple sensors and/or sensor platforms.
                                 
                                     
                                         7.078
                                         0
                                         Electromagnetic Warfare work is ongoing to address the critical deficiency with respect to operations in brownout conditions.  Infrared (IR) and terahertz technologies are being modified and integrated with the expectations that combining these two technologies an effective solution can be obtained.  Bistatic radar and imaging technology is being developed to extend surveillance capabilities and passively engage targets.  A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower SWAP.  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors on modest sized UAS platforms.

Researched advanced materials and chemistry fabrication methods to develop micro-retro-reflectors operating in short wavelength IR systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition.

Created and explored new electronics concepts, components, techniques, and subsystems for the generation, and transmission of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Continued research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.  Completed effort to develop components, study and demonstrate optical links that allow Quantum Key Distribution (QKD) through free space using Modulating Retro-Reflectors (MRRs).  Completed effort to develop a novel IR focal plane bolometric sensor based upon graphene electronic materials.
                                    
                                
                                 
                                     
                                         7.102
                                         0
                                         Electromagnetic Warfare:  
A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower SWAP.  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors for modest sized UAS platforms.  A promising development using holographic-based optical phase conjugation to provide a wide field of view Electro-Optic and Infrared (EO/IR) countermeasures to detect, track and/or jam imaging sensors.  An effort is expanding the state of the art in a Short-Wave Infrared (SWIR) multispectral LIDAR system capable of simultaneous 4D (x,y,z,?) spatial-spectral information for imaging and spectral discrimination through obscurations to provide improved battlespace awareness through a revolutionary multi-functional electro-optical system for intelligence, surveillance, reconnaissance, target detection and classification.

Continue electronics research efforts and thrusts on new concepts, components, techniques, and subsystems for the generation, and transmission of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Continue Materials and Chemistry focused research and thrusts on advanced fabrication methods to develop micro-retro-reflectors operating in short wavelength Infrared (IR) systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition

Conduct ongoing research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.
                                    
                                     
                                         7.141
                                         0
                                    
                                     
                                         7.141
                                         0
                                         Conduct applied research in optical components, infrared technologies and signal processing for the purpose of affordable, wide area, persistent surveillance and targeting applications in all weather conditions.  Specific areas of research include: novel optical architectures for affordable persistent surveillance to support search, detection, classification, identification and targeting functions; development of laser and passive mmW detectors for imaging through degraded visual environments (e.g., clouds, fog, haze and dust); low size, weight, and power hyper-spectral sensors for severely size and power constrained airborne applications; development of automatic algorithms for autonomously detecting and recognizing anomalies and targets using networked sensors and/or sensor platforms; novel techniques for Electro-Optic/Infrared (EO/IR) countermeasures to detect, track and/or jam sensors.

Electronics:  Create and explore new concepts, components, techniques, and subsystems for the generation, and transmission of Ultra-Violet (UV), visible, and infrared radiation to support current and future Navy and DoD needs.

Electromagnetic Warfare: Work is ongoing to address the critical deficiency with respect to operations in brownout conditions.  IR and terahertz technologies are being modified and integrated with the expectations that combining these two technologies an effective solution can be obtained.  Bistatic radar and imaging technology is being developed to extend surveillance capabilities and passively engage targets.  A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower Size, Weight and Power (SWAP).  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors on modest sized Unmanned Autonomous Systems (UAS) platforms. 

Materials and Chemistry: Advanced fabrication methods to develop micro-retro-reflectors operating in short wavelength IR systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 NAVIGATION TECHNOLOGY
                                 The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using the Global Positioning System (GPS), non-GPS navigation devices, and atomic clocks.  This project will increase the operational effectiveness of U.S. Naval units.  Emphasis is placed on GPS Anti-Jam (AJ) Technology; Precision Time and Time Transfer Technology; and Non-GPS Navigation Technology (Inertial aviation system, bathymetry, gravity and magnetic navigation). The focus is on the mitigation of GPS electronic threats, the development of atomic clocks that possess unique long-term stability and precision, and the development of compact, low-cost Inertial Navigation Systems (INS). 

The following are non-inclusive examples of plans for projects funded in this activity.
                                 
                                     
                                         6.120
                                         0
                                         Conducted applied research in position, navigation and timing.  This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant Position, Navigation and Timing (PNT) to the warfighter.  Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping.  Specifically, GPS Anti-Jam (AJ) Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/AJ processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                
                                 
                                     
                                         6.110
                                         0
                                         Continue applied research in position, navigation and timing. This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-Jam (AJ) Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/AJ processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                     
                                         7.827
                                         0
                                    
                                     
                                         7.827
                                         0
                                         Conduct applied research in position, navigation and timing.  This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter.  Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping.  Specifically, GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring Coordinated Universal Time (UTC) as maintained at the United States Naval Observatory (USNO) time via alternative electromagnetic links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The Increase from FY 2019 to FY 2020 in the Navigation Technology thrust is due to the requirement for expanded investment in quantum based Position, Navigation and Timing (PNT) sensors.
                                
                            
                             
                                 SOLID STATE ELECTRONICS
                                 The overarching objective of this activity is to develop higher performance components and subsystems for all classes of military Radio-Frequency (RF) systems that are based on solid state physics phenomena and are enabled by improved understanding of these phenomena, new circuit design concepts and devices, and improvements in the properties of electronic materials. An important subclass are the Very High Frequency (VHF), Ultra-High Frequency (UHF), Microwave (MW), and Millimeter Wave (MMW) power amplifiers for Navy all-weather radar, surveillance, reconnaissance, electronic attack, communications, and smart weapon systems. Another subclass are the analog and high speed, mixed signal components that connect the electromagnetic signal environment into and out of digitally realized, specific function systems. These improved components are based on both silicon (Si) and compound semiconductors (especially the wide bandgap materials and narrow bandgap materials), low and high temperature superconductors, novel nanometer scale structures and materials. Components addressed by this activity emphasize the MMW and Submillimeter Wave (SMMW) regions with an increasing emphasis on devices capable of operating in the range from 50 Gigahertz (GHz) to 10 terahertz (THz). The functionality of the technology developed cannot be obtained through Commercial-Off-The-Shelf (COTS) as a result of the simultaneous requirements placed on power, frequency, linearity, operational and instantaneous bandwidth, weight, and size. Effort will involve understanding the properties of engineered semiconductors as they apply to quantum information science and technology. This activity also includes Anti-Tamper development of innovative techniques and technologies to deter the reverse engineering and exploitation of our military's critical technology and critical program information in order to impede technology transfer and alteration of system capability and prevent the development of countermeasures to U.S. systems.
                                 
                                     
                                         11.040
                                         0
                                         Conducted research in the areas of  solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, Satellite Communication (SATCOM), Surveillance Electronic Warfare (EW), Signal Intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and Anti-Tamper: develop a undetectable, robust, low/no power, low cost set of technologies that can be deployed in many different systems from many different vendors for the purpose of protecting critical technology and critical program information contained in U.S. military systems from tampering and reverse engineering.

Conducted exploratory research to develop electronic materials, devices, components, and circuits in the frequency range of ~ 1 MHz to ~ 10 THz that provide system performance edge compared to Commercial-Off-the-Shelf (COTS)-based solid state electronics to ensure supremacy of future radar, EW, communications, sensor, and intelligence systems.
                                    
                                
                                 
                                     
                                         12.920
                                         0
                                         Electronics:  
Explore and develop electronic materials, devices, components, and circuits in the frequency range of ~ 1 MHz to ~ 10 THz that provide system performance edge compared to COTS-based solid state electronics to ensure supremacy of future radar, EW, communications, sensor, and intelligence systems. 

Continue ongoing research efforts in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, SATCOM, Surveillance EW, Signal Intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and Anti-Tamper: develop a undetectable, robust, low/no power, low cost set of technologies that can be deployed in many different systems from many different vendors for the purpose of protecting critical technology and critical program information contained in U.S. military systems from tampering and reverse engineering.
                                    
                                     
                                         13.520
                                         0
                                    
                                     
                                         13.520
                                         0
                                         Electronics: Ongoing development of electronic materials, devices, components, and circuits in the frequency range of ~ 1 Megahertz to ~ 10 Terahertz that provide system performance edge compared to current state of the art solid state electronics to ensure supremacy of future radar, Electronic Warfare (EW), communications, sensor, and intelligence systems.   Continue ongoing research efforts in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, Satellite Communications (SATCOM), Surveillance Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals. Explore and develop new materials, devices, components, and circuits that apply quantum phenomena of entanglement, superposition and/or wave function correlation for performance not achievable by classical methods.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020
                                
                            
                             
                                 SURVEILLANCE TECHNOLOGY
                                 The overarching objective of this activity is to develop advanced sensor and sensor processing systems for continuous, high volume, theater-wide air and surface surveillance, battle group surveillance, real time reconnaissance and ship defense. Major technology goals include long-range target detection and discrimination, target Identification (ID) and fire control quality target tracking in adverse weather, background clutter and electronic countermeasure environments and includes modeling and simulation required to support the development of these technologies. The current specific objectives are: 

- Radar Architectures, Sensors, and Software which Address Ballistic Missile and Littoral Requirement Shortfalls: Develop radar architectures, sensors, and software which address Ballistic Missile and Littoral requirement shortfalls including: sensitivity; clutter rejection; and flexible energy management. 

- Algorithms, Sensor Hardware, and Signal Processing Techniques for Automated Radar Based Contact Mensuration and Feature Extraction: Develop algorithms, sensor hardware, and signal processing techniques for automated radar based contact mensuration and feature extraction in support of asymmetric threat classification and persistent surveillance and to address naval radar performance shortfalls caused by: man-made jamming and Electronic Counter Measures (ECM), unfavorable maritime conditions, and atmospheric and ionosphere propagation effects. 

- Software and Hardware for a Multi-Platform, Multi-Sensor Surveillance System: Develop software, and hardware for a multi-platform, multi-sensor surveillance system for extended situational awareness of the battlespace. 

- Small Unmanned autonomous Vehicles (UAV) Collision Avoidance/Autonomy Technology: Develop small UAV collision avoidance/autonomy technology.
                                 
                                     
                                         8.998
                                         0
                                         Continued applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. 

Specifics Surveillance Technology research objectives include: 

Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; 

Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enables the detection, geolocation, tracking, and identification of targets; 

Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and 

Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to RF sensors and networks.

Electromagnetic Warfare - Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bi-statically detect surface vessels by sensing reflected satellite transmissions and for the detection and discrimination of small UAS in a clutter filled environment.
                                    
                                
                                 
                                     
                                         9.093
                                         0
                                         Electromagnetic Warfare: 
Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bi-statically detect surface vessels by sensing reflected ubiquitous transmissions and for the detection and discrimination of small UAS in a clutter filled environment.  Additionally, technology development to enable full spectrum battlespace awareness through an ultra-wideband aperture for simultaneously 360-degree beamforming and low-profile ultra-low cross-polarization ultra-wide-band apertures to provide resilient electronic protection for Naval platforms. 

Continue applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to Radio Frequency (RF) sensors and networks.
                                    
                                     
                                         9.085
                                         0
                                    
                                     
                                         9.085
                                         0
                                         Electromagnetic Warfare: Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bistatically detect surface vessels by sensing reflected ubiquitous transmissions and for the detection and discrimination of small Unmanned Autonomous Systems (UAS) in a clutter filled environment. Additionally, technology development to enable full spectrum battlespace awareness through an ultra-wideband aperture for simultaneously 360 degree beamforming and low-profile ultra-low cross-polarization ultra-wide-band apertures to provide resilient electronic protection for Naval platforms. Conduct applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to RF sensors and networks.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 VACUUM ELECTRONICS POWER AMPLIFIERS
                                 The overarching objective of this activity is to develop Millimeter Wave (MMW) and sub-MMW power amplifiers for use in Naval all-weather radar, surveillance, reconnaissance, electronic attack, and communications systems.  The technology developed cannot, for the most part, be obtained through Commercial Off The Shelf (COTS) as a result of the simultaneous requirements placed on power, frequency, bandwidth, weight, and size.  Responding to strong interests from the various user communities, efforts are focused on the development of technologies for high-data-rate communications, electronic warfare and high-power radar applications at MMW and upper-MMW regime.  The emphasis is placed on achieving high power at high frequency in a compact form factor.  Technologies include utilization of spatially distributed electron beams in amplifiers, such as sheet electron beams and multiple-beams, and creation of simulation based design methodologies based on physics-based and geometry driven design codes.

The current specific objectives are:

- High Power Millimeter and Upper Millimeter Wave Amplifiers: Develop science and technology for high power millimeter and upper millimeter wave amplifiers including high current density diamond cathodes, sheet and multiple electron beam formation and mode suppression techniques in overmoded structures.

- Lithographic Fabrication Techniques: Develop lithographic fabrication techniques for upper-millimeter wave amplifiers.

- Accurate and Computationally Effective Device-Specific Multi-Dimensional Models for Electron Beams: Develop accurate and computationally effective device-specific multi-dimensional models for electron beam generation, large-signal and stability analysis to simulate device performance and improve the device characteristics.
                                 
                                     
                                         2.354
                                         0
                                         Conduct ongoing Vacuum Electronic applied research for:

High Power Millimeter and upper Millimeter Wave Amplifiers - Complete effort to develop and experimentally demonstrate a new class of miniature, broad-band-width Millimeter Wave (MMW) amplifiers having five times the power-to-weight ratio of existing state-of-the-art broadband MMW amplifiers. 

Lithographic Fabrication Techniques - Complete effort to develop new 3-D microfabrication techniques for upper millimeter-wave to terahertz Electromagnetic (EM) circuits in complex geometries not possible by conventional methods, enabling unprecedented design freedom for high power active and passive devices

Electronics - Explore and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, Radio Frequency (RF) materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at MMW & sub-MMW frequencies.
                                    
                                
                                 
                                     
                                         2.366
                                         0
                                         Electronics  

Explore and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, Radio Frequency (RF) materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at mmW & sub-mmW frequencies.

Continue ongoing vacuum electronics efforts and increase investment in research associated with the exploration and development of electron beam physics, beam-wave interaction structures, microfabrication techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at Millimeter Wave (MMW) & sub-MMW frequencies.
                                    
                                     
                                         2.390
                                         0
                                    
                                     
                                         2.390
                                         0
                                         Electronics:  Exploratory and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at mmW & sub-mmW frequencies.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         This PE supports the development of technologies that address technology needs associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. Each PE Activity has unique goals and metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient improvement in component or system capability such that the 6.2 applied research projects meet the need of, or produce a demand for, inclusion in advanced technology that may lead to incorporation into acquisition programs or industry products available to acquisition programs.

Specific examples of metrics under this PE include:

- Provide a secure, over the horizon, on-the- move capability to communicate with higher headquarters at a data rate of 256-512 Kbps at a cost of $75,000.
- Provide an array configuration suitable for installation on aircraft that will support Tactical Common Data Link (TCDL) data rates of 10.7 and 45 Mbps at greater than 150 nautical mile range.
- Develop prototype Ku band phased array apertures in a form factor suitable for installation on the CVN-78.
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                         Provides improved ground-based space situational awareness.
                         
                             
                                 Program Increase
                                 
                                     5.794
                                     Congressional add supports extension of space situational awareness capabilities by extending the collection period into the daytime hours by demonstrating advanced infrared sensing technologies.
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                         Congressional Interest Items not included in other Projects.
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             The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE provides the unique, fundamental programmatic instrument by which basic research on the natural environment is transformed into technological developments that provide new or enhanced warfare capabilities for the Battlespace Environment (BSE).  The objectives of this program are met through measuring, analyzing, modeling and simulating, and applying environmental factors affecting naval material and operations in the BSE.  This program provides for BSE technological developments that contribute to meeting top joint warfare capabilities established by the Joint Chiefs of Staff, with primary emphasis on Joint Littoral Warfare and Joint Strike Warfare. 

This PE fully supports the Director of Defense Research and Engineering's Science and Technology Strategy and is coordinated with other DoD Components through the Defense Science and Technology Reliance process.  Work in this program is related to and fully coordinated with efforts in accordance with the on-going Reliance joint planning process.  There is close coordination with the US Air Force and US Army under the Reliance program in the BSE categories of Lower Atmosphere, Ocean Environments, Space & Upper Atmosphere, and Terrestrial Environments.  Within the Naval Transformation Roadmap, the investment will contribute toward achieving each of the "key transformational capabilities" required by Sea Strike, Sea Shield, and Sea Basing.  Moreover, environmental information, environmental models, and environmental tactical decision aids that emerge from this investment will form one of the essential components of FORCEnet (which is the architecture for a highly adaptive, human-centric, comprehensive maritime system that operates from seabed to space).  The Navy program includes efforts that focus on, or have attributes that enhance, the affordability of warfighting systems.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The funding change in FY 2020 is due to the need to increase investment in the Ocean Warfighting Environment Applied Research project and the associated support for fleet operations for the current and/or emerging systems of research vessels of the U.S. Academic Research Fleet. Additional funds cover planned costs for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR and Naval Research Laboratory (NRL) field work and active acoustic experiments.
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                         This project provides technologies that form the natural environment technical base on which all systems development and advanced technology depend.  Furthermore, this technical base provides developments that may be utilized in the Future Naval Capabilities programs: Organic Mine Countermeasures (MCM) and Autonomous Operations. This project contains the National Oceanographic Partnership Program (NOPP) (Title II, subtitle E, of Public Law 104-201) and efforts aimed
at understanding and predicting the impacts of underwater sound on marine mammals.

Major efforts of this project are devoted to: gaining real-time knowledge of the Battlespace Environment (BSE), determining the natural environment needs of regional warfare, providing the on-scene commander with the capability to exploit the environment to tactical advantage and, developing atmospheric research related to detection of sea-skimming missiles and strike warfare. This project provides natural environment applied research for all fleet operations and for current or emerging systems, and continuing support to research vessels of the U.S. Academic Research Fleet for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments. Major developments are routinely transitioned to the Fleet Numerical Meteorology and Oceanography Center and to the Naval Oceanographic Office where they are used to provide timely information about the natural environment for all fleet operations.

Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Efforts include ocean and atmospheric analysis and prediction for real-time description of the operational environment, shallow water acoustics, multiple-influence sensors for undersea surveillance and weapon systems, and influences of the natural environment on MCM and Anti-Submarine Warfare (ASW) systems. Joint Strike Warfare efforts address issues in air battlespace dominance. Efforts include influences of the natural environment on air operations, electromagnetic (EM)/electro-optic (EO) systems used in intelligence, surveillance, reconnaissance, targeting, bomb damage assessment, and detection of missile weapon systems. They also include improvements in tactical information management about the BSE.
                         
                             
                                 Coastal Geosciences/Optics
                                 The goal of the Coastal Geosciences/Optics activity is to understand and predict the nearshore and coastal battlespace environment and its evolution. Studies address coupled phenomena affecting the hydrodynamical, geological, geophysical, and optical properties of the littorals through development of theory, predictive models and field measurement campaigns. Research results support safe and efficacious Naval Mine, Undersea, and Special Warfare operations.
                                 
                                     
                                         7.775
                                         0
                                         Conduct research investments in this activity support the development and testing of expendable and autonomous bioluminescence sensors, the continued development of extended range underwater imaging technologies, and algorithm development and testing for application to ocean color remote sensing from aircraft and space in order to characterize key features of the coastal battle space such as bathymetry, shallow-water bottom types, and the distribution of ocean water optical properties.  Complete the effort to demonstrate an extremely compact hyperspectral imager (HSI) employed to retrieve coastal environmental products, ultimately from very small unmanned aerial vehicles (UAVs), by modifying a prototype sensor, incorporating smartphone technology for control and processing and evaluate the performance for quantitative retrieval of environmental products.  Complete the effort to couple sediment models that use accurate numerical representations of coastal sediment dynamics with coastal optical modeling systems in order to accurately forecast the appearance and persistence of near-bottom turbidity layers and sediment re-suspension events.

Undersea Warfare 
Applied research focused on minimizing the logistics burden of persistently maintaining multiple sensors in remote or challenged locations.  The research emphasizes technologies leading to non-platform-based systems through novel power sources and power-harvesting.  For example, benthic microbial fuel cells (BMFCs) are prototype power supplies that generate power from the oxidation of sedimentary organic matter and are intended for marine deployed sensor systems presently powered by batteries.  BMFCs can provide power for long-term, uninterrupted operation of Anti-Submarine Warfare; Intelligence, Surveillance and Reconnaissance; and scientific systems otherwise limited in operational lifetime by battery depletion.

Battlespace Environments 
Continue to conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena in the oceans and littoral zones, and to validate that understanding. Continuing developing new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. Continue specification and development of sensors, signal processing, inversion, and other analysis tools when needed.
                                    
                                
                                 
                                     
                                         8.019
                                         0
                                         Research investments in this activity support the development and testing of models, sensors, algorithm development and testing to enable prediction of coastal battlespace environments anywhere on the globe. Efforts include ocean color remote sensing to characterize bathymetry, shallow-water bottom types, and the distribution of ocean water optical properties in the littorals and the demonstration of a compact hyperspectral imager to retrieve coastal environmental products from small UAVS. Additional efforts develop shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to create operationally and tactically useful environmental descriptions of the littorals and sea bottom. 

Battlespace Environments: Continue to conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena in the oceans and littoral zones, and to validate that understanding. Continue applied research to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. Continue specification and development of sensors, signal processing, inversion, and other analysis tools when needed.

Undersea Warfare: Conceptualize and perform laboratory and field studies to understand and exploit energy storage and retrieval from the benthic interface and the potential to balance small scale and large scale intermittent power generation with power demand for persistent operation of marine sensors presently powered by batteries.
                                    
                                     
                                         11.552
                                         0
                                    
                                     
                                         11.552
                                         0
                                         Applied research investments in this activity support the development and testing of littoral models, sensors, platforms (air, surface, undersea or space) and remote sensing algorithm development to enable prediction of coastal battlespace environments anywhere on the globe. Efforts include development of new sensors and ocean remote sensing to quantify littoral geophysical variables, e.g., bathymetry, shallow-water bottom types, waves, currents, temperature, salinity, vector winds, optical properties.  

Battlespace Environments:  Conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena (including bioluminescence), in the oceans and littoral zones, and to validate that understanding. To develop models that can predict bottom boundary physical, geological, geochemical, geo-acoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor and sub-seafloor, and its topography/morphology.  Includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and space-borne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. This includes specification and development of sensors, signal processing, inversion, and other analysis tools when needed. Surveillance of coastal land areas and waters is important to support Navy operations.  The Navy/Marine Corps needs include an improved use rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures as well as quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone. 

Undersea Warfare:   Conceptualize and perform laboratory and field studies to understand and exploit energy storage and retrieval from the benthic interface and the potential to balance small scale and large scale intermittent power generation with power demand for persistent operation of marine sensors presently powered by batteries.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increases from FY 2019 to FY 2020 is due to the need to provide increasing support for all fleet
operations for current and/or emerging systems of research vessels of the U.S. Academic Research Fleet for operations,
maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments.
                                
                            
                             
                                 Marine Mammals and Biology
                                 The Marine Mammals and Biology activity focus is to better understand and characterize the effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals. Efforts include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving the monitoring and detection of marine mammals. The research in this program supports Navy environmental compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and testing operations, and the development of appropriate state-of-the-art mitigation measure.
                                 
                                     
                                         3.351
                                         0
                                         Integrated Ecosystem Research:  Conduct research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Initiate a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. 

Effects of Sound:  Conduct research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure.  

Monitoring and Detection:  Conduct research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light.  Continue the development and testing of new autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals.
                                    
                                
                                 
                                     
                                         3.630
                                         0
                                         Integrated Ecosystem Research: Continue research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Continue multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. 

Effects of Sound: Continue research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Continue research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure. 

Monitoring and Detection: Continue research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light. Continue the development and testing of new autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals.
                                    
                                     
                                         3.482
                                         0
                                    
                                     
                                         3.482
                                         0
                                         Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated ecosystem, and
effects of sound on marine mammals.

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors,
movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic).

Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection: Conduct research and development of technology for detection, classification, and localization of marine mammals.

Models & Databases: Conduct research to provide tools to support environmental compliance efforts and decision making
related to how marine mammals are affected by anthropogenic sounds. Initiate research using increase in funds to
characterize and quantify the cumulative effects of multiple stressors on marine mammal populations.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 Marine Meteorology
                                 The Marine Meteorology activity develops observing technologies, models, Numerical Weather Prediction (NWP) systems and Tactical Decision Aids (TDA) that describe the atmospheric environment and its impacts on naval sensors and operations. This activity focuses on uniquely marine aspects of atmospheric science such as air-sea interaction, coupled ocean-atmosphere modeling, Electric Magnetic (EM) and Electric Optical (EO) propagation, coastal meteorology, Tropical Cyclone (TC) prediction, and the use of remote sensing to obtain quantitative observations of atmospheric properties. Aspects of the atmospheric environment of particular interest include near-surface phenomena that affect refractivity, marine boundary layer dynamics that affect clouds, rain, visibility and fog, and processes that control TC structure, track, and intensity. Objectives of this activity are improved NWP systems and TDAs that provide NOWCAST and forecast skill at global, regional, and tactical scales for operational support, sensor and system development, and performance prediction.
                                 
                                     
                                         9.265
                                         0
                                         Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.

Initiate the development of a version of the Navy's regional NWP prediction system (COAMPS - Coupled Ocean/
Atmosphere Mesoscale Prediction System) that incorporates new physics and is optimized to provide much more accurate forecasts in the Arctic, particularly for poorly predicted phenomena like polar lows, and couples with ocean and ice forecast models.  Complete the effort to utilize satellite microwave radiometers to introduce a reliable sea spray source term and demonstrate the new source term within the Navy Aerosol Analysis and Prediction System (NAAPS) for the purposes of global aerosol modeling to produce reliable forecasts of EO propagation, weather, and climate, as a result of the ability to accurately model maritime aerosols.  Complete the effort to develop a unique, flexible, situation-dependent, operational meteorology and oceanography (METOC) nowcast support capability to improve nowcast skill based on dynamic ship-following, high-resolution, rapidly updated data assimilation and mesoscale modeling called CSI (COAMPS-OS Ship-following Infosphere).
                                    
                                
                                 
                                     
                                         9.567
                                         0
                                         Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty.  Studies encompass the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. These studies include efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors. Research is coordinated with operational customers to enable rapid transition of research into operations. Initiate the development of a version of the Navy's regional NWP prediction system (COAMPS) that incorporates new physics and is optimized to provide much more accurate forecasts in the Arctic, particularly for poorly predicted phenomena like polar lows, and couples with ocean and ice forecast models. 

Battlespace Environments:  Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.
                                    
                                     
                                         9.908
                                         0
                                    
                                     
                                         9.908
                                         0
                                         Perform field measurements; theoretical analyses; development of data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; improve the representation of dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. These studies include efforts to develop appropriate techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  

Additional effort is focused on parameters that affect Electric Optical (EO) and Electric Magnetic (EM) propagation in the marine environment. Develop and improve/optimize the Navy's regional Numerical Weather Prediction (NWP) prediction system (COAMPS) by increasing resolution and incorporating new physics and numerical methods to provide much more accurate forecasts, particularly for poorly predicted phenomena like Arctic storms, and coupling with ocean and ice forecast models. Develop and improve tropical cyclone forecast models through improved physics, coupling to the ocean and upper atmosphere, assimilation of new observations, data assimilation methods and novel ensemble methods that quantify forecast uncertainty.

Conduct research on a next-generation global NWP model that incorporates efficient numerical methods, variable-resolution grids, improved representation of physics, and that can operate efficiently on future computation systems.  The goal is to potentially replace the rectangular nested-grid systems currently in use, and combine global and regional modeling into a unified and more efficient system.

Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and space-borne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 National Oceanographic Partnership Program (NOPP)
                                 This activity focuses on US Navy investments in the National Oceanographic Partnership Program (NOPP). NOPP, established by the US Congress (Public Law 104-201) in Fiscal Year 1997, is a unique collaboration among 15 federal agencies involved in conducting, funding, or utilizing results of ocean research. NOPP's value to the Navy derives from the capacity of the partnership to enable and ensure multi-agency efforts where such collaboration enhances efficiency or effectiveness, and/or reduces costs. NOPP topics address scientific problems that cross-agency missions, fall in gaps between agencies and/or are too large for any one agency to fund itself.
                                 
                                     
                                         8.470
                                         0
                                         Development of an integrated coastal ocean observation system and development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research.  Specific research activities include conducting studies to develop an integrated coastal ocean observation system and associated sensors, communications, data acquisition, storage and processing tools. Efforts will also be initiated to develop small space-based sensors for littoral oceanographic and atmospheric dynamics research; tools for improved production and application of high resolution sea surface temperature data; and miniaturized, next generation sensors for ocean measurements.
                                    
                                
                                 
                                     
                                         8.781
                                         0
                                         Further development of an integrated coastal ocean observation system and development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research. Continue applied research activities to include conducting studies to develop an integrated coastal ocean observation system and associated sensors, communications, data acquisition, storage and processing tools. Continue efforts to develop small space-based sensors for littoral oceanographic and atmospheric dynamics research; tools for improved production and application of high resolution sea surface temperature data; and miniaturized, next generation sensors for ocean measurements.
                                    
                                     
                                         8.742
                                         0
                                    
                                     
                                         8.742
                                         0
                                         The focus remains on topics that cross agency missions and/or are too large for one agency to address alone; this includes ocean/coastal dynamical process studies, observation and modeling systems, development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research.  Conduct of studies focused on model verification, constraint of boundary conditions and fluxes of mass, heat and momentum across them (air-sea, deep ocean-seabed, land-sea), and responses to storm and/or persistent forcing are anticipated.  Expand the development and utilization of small space-based sensors for oceanographic and atmospheric dynamics research; and miniaturized, low-power, next generation sensors for ocean measurements.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 Ocean Acoustics
                                 The Ocean Acoustics activity is dedicated to the determination of the impact of the natural ocean environment on acoustic wave phenomena in support of naval undersea warfare and underwater force protection operations. This activity studies underwater acoustic propagation, scattering from ocean boundaries, and ambient noise issues that impact the development and employment of acoustic systems. The littoral zone has been the ocean environment of greatest interest. Aspects of this environment, that greatly impact underwater acoustic systems, are the shallow water, the consequent closeness and physical significance of the ocean bottom, and the complexities inherent to rapid changes of the ocean structure. The objectives of this program are met through measuring, analyzing, modeling and simulating, and exploiting ocean acoustic factors to gain advantage over potential adversaries using undersea acoustic systems. Results of this activity support acoustic sensor and system development, performance prediction, and tactical decision aids.

This Activity will also focuses on efforts addressing research needs identified by Task Force Ocean that will enable tactical maneuver for the future submarine force. The efforts funded by this Program Element (PE) fall generally into two topic areas: Analysis and understanding of the impact of environmental conditions on Large Vertical Aperture (LVA) Array sonar data, and the development of reduced order ocean-acoustic models to enable environmental awareness and prediction on forward platforms.
                                 
                                     
                                         2.026
                                         0
                                         Undersea Warfare applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and enable environmental adaptive system control.  The capability to provide ASW sensor and system performance models, realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters, measurement and prediction of uncertainty, and development of tactical decision tools.

Efforts include continuation of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                    
                                
                                 
                                     
                                         2.074
                                         0
                                         Continue applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and enable environmental adaptive system control. Continue to provide ASW sensor and system performance models, realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters, measurement and prediction of uncertainty, and development of tactical decision tools. Continue efforts of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                    
                                     
                                         19.052
                                         0
                                    
                                     
                                         19.052
                                         0
                                         Conduct research efforts to enable environmental awareness and tactical exploitation of the environment by forward naval platforms. Activities will include the development of technologies and algorithms to incorporate in situ environmental sensing into an on-scene environmental characterization capability, inversion of sensor data to infer the local environment, and the development of capabilities to exploit the ocean environment for tactical advantage. Research efforts are informed by the outcome of the Tactical Oceanography Symposia series conducted by the Office of Naval Research, which involve academic researchers, industry partners, and the operational Navy.

Conduct applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance
assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and
enable environmental adaptive system control. The capability to provide ASW sensor and system performance models,
realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters,measurement and prediction of uncertainty, and development of tactical decision tools. Efforts include continuation of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is due to the initiation of the Task Force Ocean project to gain a better understanding on the oceans, especially in the Artic, with respect to global prediction based on the outcome of the Chief Naval Operations Task Force Ocean working groups and recommended courses of action.
                                
                            
                             
                                 Physical Oceanography
                                 The goal of the Physical Oceanography activity is to develop knowledge of the physics of the ocean within the battlespace environment to enable tactical naval use and exploitation of the battlespace. This is achieved through the development of predictive models of the water mass structure, waves, currents, and air-sea interactions and developing measurement/observation technology. Other applications utilize knowledge of the interaction of the water column hydrodynamics and the acoustics to predict the undersea transmission characteristics and sources of uncertainty in these statistics. Utilizing knowledge of the ocean surface physics, the physical oceanography program seeks to exploit the combination of remotely sensed data, in-situ data, and adaptively sampled data to optimize predictions of ocean currents and water column structure. These predictions, custom databases, adaptive sampling schemes and data programs serve Anti-Submarine Warfare, Naval Special Warfare, and Mine and Expeditionary Warfare.

This Program requires field research that involves participation in Navy Environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires
modeling of the acoustic effects of sound on marine life.
                                 
                                     
                                         10.258
                                         0
                                         Conduct applied research including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. This encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.

Conduct applied research that develops and tests the Remote Ocean Sampling System for the air-sea surface flux sampling, while also developing an advanced autonomy for operations of gliders plus unmanned underwater vehicles (UUVs)in extreme environments and develop ocean drifters with stable salinity sensors and high resolution turbulence sensors.  Completion of the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning.  Completion of the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variational assimilation (4D-Var) to maximize impact of the glider data in a high resolution local forecast model for more accurate ocean predictions around Sea Base and Sea Strike areas.

The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                    
                                
                                 
                                     
                                         10.927
                                         0
                                         Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore environments. Data assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land models. Studies develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data, and to fuse and exploit oceanographic data to create operationally useful information. Efforts continue to develop and test the Remote Ocean Sampling System for air-sea surface flux sampling as well as developing advanced autonomy for operations of gliders in extreme environments. Additional efforts develop ocean drifters with stable salinity sensors and high resolution turbulence sensors. Continue the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning. Continue the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variation assimilation to maximize impact of the glider data in a high-resolution local forecast model for more accurate ocean predictions

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.  The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                    
                                     
                                         11.158
                                         0
                                    
                                     
                                         11.158
                                         0
                                         Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore environments. Data assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land models. Studies develop new or enhance existing shipboard, in-situ, airborne, and space borne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data, and to fuse and exploit oceanographic data to create operationally useful information. 
 
The testing of the Remote Ocean Sampling System for air-sea surface flux sampling will be completed following the deployments in the North Atlantic.  Efforts to develop advanced autonomy for the operations of gliders in extreme environments is also completed. Testing of gliders with turbulence sensors, Unmanned Underwater Vehicles (UUVs) with turbulence sensors will continue. Additional efforts develop ocean drifters with stable salinity sensors and high resolution turbulence sensors will continue.

Continue the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning. Continue the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variation assimilation to maximize impact of the glider data in a high-resolution local forecast model for more accurate ocean predictions.

Testing of ocean instrumentation that features energy harvesting will be initiated.  The TOPSIDE software of the data server module will be tested with ocean data sets that are publically available and cloud computing and serving will be evaluated and tested.

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.  The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         All Science and Technology model improvements undergo a rigorous validation verification and evaluation against quantifiable metrics before being accepted for transition into operations.  In Marine Meteorology, for example, typical improvements over the past decade have amounted to a gain in skill of one forecast-day (i.e., the 4-day forecast is now as skillful as the 3-day forecast of a decade ago), and tropical cyclone forecast track error has been reduced by 50%.  It is expected that future increases in skill will continue at or above this pace.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     7.243
                                     Additional funds will enhance new Task Force Ocean programs to enable tactical exploitation of the ocean
environment.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 AGOR Mid-life Refit
                                 
                                     19.314
                                     Additional funds provided in the FY18 Appropriation for the AGOR 23 Class Mid-Life Refit supports the replacement or upgrade of the Bow Thruster propulsion systems on the AGOR 23 Class vessels.  AGOR 23 R/V Thomas G Thompson completed its major, mid-life refit overhaul, shakedown and testing, and re-entered the U.S. Academic Research Fleet in support of Navy oceanographic research objectives.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Naval Special Warfare Maritime Science and Technology
                                 
                                     4.828
                                     Funds supported applied oceanographic research to exploit ocean currents, water surface and seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance underwater vehicle and diver operations.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Naval Special Warfare
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     Funds supported applied oceanographic research to exploit ocean currents, water surface and seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance underwater vehicle and diver operations.
                                
                            
                             
                                 Task Force Ocean
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     Exploration of analytic techniques linking physical oceanographic variability with acoustic propagation, including field efforts to collect relevant data sets. The development and use of artificial intelligence and machine learning techniques for large ocean and acoustic data sets.  Through-the-sensor environmental characterization, including assimilation into nested local environmental prediction models.  Exploration and development of advanced signal processing techniques that incorporate local ocean structure, including ambient noise characterization
                                
                            
                             
                                 Acoustics Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     2.000
                                     Research in applied acoustics, advanced sensor capabilities and better undersea environment data to directly characterizing the physical environment and provide information to monitor ecosystem health, impacts, and change. This investments will support the potential for improved performance of US Navy soar systems for surveillance and reconnaissance.
                                
                            
                             
                                 Multi-Modal Detection Research
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     Research in non-acoustic detection, tracking, localization, and identification of underwater threats.
                                
                            
                             
                                 Persistent Maritime Surveillance
                                 
                                     0.000
                                     N/A
                                
                                 
                                     15.000
                                     Conduct supplemental study and research supporting advances in technologies to enable Persistent Maritime Surveillance capabilities.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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                 0.000
                 6.230
                 6.299
                 6.346
                 6.346
                 6.343
                 6.468
                 6.600
                 6.732
                 Continuing
                 Continuing
            
             The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These applied research initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect. Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric incapacitation, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Technical: Not applicable.

Schedule: Not applicable.
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                         This project funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect.  Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric stun, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.
                         
                             
                                 (U) JOINT NON-LETHAL WEAPONS
                                 
                                     
                                         6.230
                                         0
                                         Investigated alternative technologies with potential to address emerging capability gaps. Evaluated methodologies for measuring directed energy effects (millimeter - wave, high powered microwave, etc.). Investigated advanced materials and emergent technologies suitable for extended range non-lethal weapon payload applications. Transitioned foundational effects associated with advanced electro-muscular disruption technologies to higher levels of technology development and demonstration. Assessed feasibility and evaluated candidate technologies with potential to mitigate technology challenges impeding Non-Lethal Effects capability gap resolution. Continued applied research into characterization of non-lethal phenomena and assessment of human effects and weapon effectiveness, including development of dose response and injury correlates. Investigated component High Power Microwave technologies and transitioned results to higher levels of technology development and demonstration. Continued academic research into technology areas with relevance to non-lethal weapon capabilities.
                                    
                                
                                 
                                     
                                         6.299
                                         0
                                         Continue research and investigation of emergent technologies and effects with the potential to address non-lethal counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research include non-lethal weapon (NLW) effectiveness and behavioral research studies, feasibility and conceptual design studies for next-generation electro-muscular incapacitation and directed energy technologies (e.g., lasers, millimeter-waves) suitable for extended range applications and to achieve longer duration of effect.  Investigation and initial design of component high power microwave system technologies and advanced materials for counter-materiel applications will continue in order to enable reduced system sizes, increased energy efficiency, improved performance, and increased delivery and employment options. Continue applied research to characterize non-lethal phenomena and assess target human effects and weapon effectiveness, including development of dose response and injury correlates for new NLW technologies.   Initiate exploration of new non-lethal effects and evaluation of innovative applications of existing technologies to address future non-lethal capability needs.  Transition results to higher levels of technology development and demonstration as feasibility is determined.
                                    
                                     
                                         6.346
                                         0
                                    
                                     
                                         6.346
                                         0
                                         Conduct research and investigation of emergent technologies and effects with the potential to address non-lethal counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research include optimizing known NLW effectiveness and discovery of new human target behavioral effects which mitigate these Joint Requirements Oversight Counsel-approved joint non-lethal effects capability-gaps.  Other examples are the assessment and study of new NLW technologies related to: (1) increasing the range of current NLWs; (2) increasing their duration of effect; and (3) increasing the volume of fire associated with NLWs.  This includes developing longer range, more compact: (1) NL sound and light devices; (2) smaller, lighter, and more power efficient high power microwave systems; and (3) developing new non-lethal laser induced plasma weapons for long range counter-personnel and counter-materiel applications.  The objective is to further reduce non-lethal directed energy weapon system size, weight, power consumption, thermal cooling requirements and overall system cost while increasing counter-personnel and counter-materiel capabilities.  Continue applied research to characterize new non-lethal phenomena and assess new target human effects and weapon effectiveness, including development of dose response and injury correlates for new NLW technologies.  Continue concept exploration of novel NLW capabilities for integration into future escalation of force platforms.  Transition results to higher levels of technology development and demonstration as feasibility is determined.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons.  The program consists of a collection of projects that range from studies and analyses to the development and evaluation of feasibility demonstration models.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects and effectiveness, and potential for compliance with policy and legislation.  Overarching considerations include the advancement of related Technology Readiness Levels and Human Effects Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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             This Program Element (PE) funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization.  Technologies being developed within this PE are aimed at enabling Sea Shield, one of the core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets. Research focused on understanding the impacts on marine mammals of manmade underwater sound is also conducted in the Program Element , as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                         This PE funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization. Technologies being developed within this project are aimed at enabling Sea Shield which is one of the core operational concepts detailed in the Naval Transformational Roadmap. Associated efforts focus on new ASW operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments. Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets.
                         
                             
                                 ANTI-SUBMARINE WARFARE (ASW) DISTRIBUTED SEARCH
                                 ASW Distributed Search focuses on the development of technologies for the non-covert tactical search for undersea targets ranging from hours to weeks, using automated sensor systems deployed around operating areas, including along key transit routes to protect naval/maritime forces, around temporarily fixed sea base regions and naval force operating areas, or around fixed defensive regions and areas of interest, such as key US/Allied ports. "Non-covert" implies availability of airborne assets for sensor deployment (although other means may also be used), and the ability to employ active sonar along with passive and non-acoustic methods. "Search" is conducted in concentrated areas, typically exploiting cues received from surveillance systems. The submarine target must be detected beyond its weapons release range. The objective is to develop rapidly deployable systems employing automated detection and classification capabilities for use in both shallow and deep water operating environments. Distributed Search supports the ASW protected passage Maritime Shield operational constructs. Related efforts include the development of distributed systems employing optimization as well as active acoustic sensing and processing techniques, navy-unique transduction and underwater networking technology. Efforts also include the development of Unmanned Undersea Vehicle-based and affordable off-board deployable sensing systems employing persistent detection concepts and components. These efforts provide an extended reach of organic platform-based systems through the use of new sensor concepts, improved materials for advanced sensors, optimized deployment, employment, and automated operation of distributed sensor fields. The cornerstone of Distributed Search is the development of rapidly deployable, long-endurance active sensors with automated processing suitable for use in a wide variety of operational environments.
                                 
                                     
                                         14.974
                                         0
                                         Undersea Warfare 

Applied research focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments.  The capability to provide non-covert ASW tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment.

Conduct Signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation. Complete effort to develop a new generation of target detection algorithms that use advanced simulations of small targets floating on a dynamic sea surface. Complete effort to develop and demonstrate real time onboard processing for a UUV to detect, classify, and track submarines using active sonar. Complete effort to develop a new class of magnetic sensor with ultra-low power consumption to enable persistent magnetic field sensing as a surveillance technology.
                                    
                                
                                 
                                     
                                         15.154
                                         0
                                         Undersea Warfare Applied research focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments. The capability to provide non-covert ASW tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment. Continue signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments such as:  advancing sensing, onboard processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple autonomous, coordinated and cooperating AUVs; the development of a new kind of underwater chemical sound source; and efforts that capitalize on structural acoustic features of UUVs and advance sonar design, sensing, and processing/decision making to enable high performance  detection and classification of adversarial UUVs.
                                    
                                     
                                         15.455
                                         0
                                    
                                     
                                         15.455
                                         0
                                         Undersea Warfare Applied research is focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments. The capability to provide non-covert Anti-Submarine Warfare (ASW) tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment. Continue sensor development and signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation. Initiate non-acoustic, orthogonal concepts that complement and augment active sonar concepts. 

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threats in complex operating environments such as:  advancing sensing, onboard processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple autonomous, coordinated and cooperating autonomous underwater vehicles (AUVs); the development of a new types of underwater sound sources; and efforts that capitalize on structural acoustic features of unmanned underwater vehicles (UUVs) and advance sonar design, sensing, and processing/decision making to enable high performance  detection and classification of adversarial UUVs.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 ANTI-SUBMARINE WARFARE (ASW) PRECISION LOCALIZATION
                                 Precision Localization focuses on the development and demonstration of technologies which use information from surveillance or search systems to determine an area of uncertainty (AOU) relative to target range, bearing, and depth adequate to handoff to an attack system. Precision Localization employs non-acoustic techniques such as magnetic and optical sensing to highly localize submerged threats. The objective is to increase magnetic sensor range and robustness, enable deployment on Unmanned Air Vehicles (UAVs), and increase optical sensing search rates. Efforts include the development of non-traditional tracking and advanced magnetic and electric field sensors and processing. These technologies will provide a decreased AOU size thus enabling the effective use of smaller, more versatile torpedoes as well as increased performance gain in detection, targeting, tracking/trailing, and homing via target acquisition and covert prosecution.
                                 
                                     
                                         3.225
                                         0
                                         Magnetic and Electric Field Sensing
Conduct applied research related to critical S&T for Precision Localization using magnetic and electric field sensing technologies. Executed research into novel methods to develop smaller and power efficient, high performance magnetic and electric field sensors.  Pursued research on advanced concepts for processing arrays of independent sensors to create adaptive magnetic and electric field sensor systems. Expanded research to include remote methods of sensing magnetic fields.

Optical Sensing
Conduct applied research related to critical S&T for Precision Localization using optical sensing technologies. Executed research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursued information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensors to operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                    
                                
                                 
                                     
                                         3.544
                                         0
                                         Continue focus on Magnetic and Electric Field Sensing applied research related to critical S&T for Precision Localization using magnetic and electric field sensing technologies. Execute research into novel methods to develop smaller and power efficient, high performance magnetic and electric field sensors. Pursue research on advanced concepts for processing arrays of independent sensors to create adaptive magnetic and electric field sensor systems. Expand research to include remote methods of sensing magnetic fields. Optical Sensing will conduct basic research related to critical S&T for Precision Localization using optical sensing technologies. Execute research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensor operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                    
                                     
                                         3.468
                                         0
                                    
                                     
                                         3.468
                                         0
                                         Shift focus from classical magnetic and electric field sensing toward other modalities and sampling approaches. Investigate alternative methods for Precision Localization leveraging magnetic and electric field sensing technologies and incorporating alternative technologies and approaches. Execute research into novel methods to develop smaller and power efficient, high performance magnetic, electric field and novel sensors. Pursue research on advanced concepts for processing arrays of independent sensors to create adaptive information theoretic sensor systems. Continue research into remote methods of sensing target signatures. Expand Optical Sensing research related to critical Science and Technology (S&T) for Precision Localization. Execute research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensors operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 ANTI-SUBMARINE WARFARE (ASW) SURVEILLANCE
                                 ASW Surveillance focuses on dramatically improving detection, classification, and localization capabilities in large ocean areas relative to the capabilities of legacy ASW surveillance systems. The related technologies support the conduct of covert, wide-area surveillance ranging from one day to six months. The objectives are to develop and demonstrate technologies that provide clandestine indications and warnings in far forward and contested operating areas, and in complex operational environments against all submarine threats, including new threats with unknown target signatures and tactics. Covertness implies use of non-observable platforms and/or deployed automated sensors employing passive sonar, or other non-detectable methods. The surveillance process includes initial detection and classification. Efforts include the development of Unmanned Undersea Vehicle-based and affordable, off-board deployable sensing systems employing a wide variety of surveillance concepts and components. These efforts focus on alternative detection phenomena, vector/tensor sensors, automated acoustic processing, more compact and longer lasting power sources, and high bandwidth, acoustic communications links.
                                 
                                     
                                         21.117
                                         0
                                         Undersea Warfare 

Conduct applied research focused on technologies that enable detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments.  It emphasizes developments leading to non-platform-based and clandestine systems.  The capability to provide ASW clandestine indications and warnings in far-forward and contested areas against all submarine threats requires new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; novel power sources and power-harvesting; underwater communications; networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment.

Conduct Signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments.
                                    
                                
                                 
                                     
                                         22.980
                                         0
                                         Undersea Warfare will continue applied research focused on technologies that enable detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments. It emphasizes developments leading to non-platform-based and clandestine systems. The capability to provide ASW clandestine indications and warnings in far-forward and contested areas against all submarine threats requires new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; novel power sources and power-harvesting; underwater communications; networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment. Conducting signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments. Continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis leading to non-platform-based and clandestine systems to provide ASW clandestine indications and warnings in far-forward and contested areas such as:  new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; undersea communications; secure and robust networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment.
                                    
                                     
                                         22.288
                                         0
                                    
                                     
                                         22.288
                                         0
                                         Complete Signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments. Initiate signal processing related research to develop artificial intelligence technology providing optimized sonar system line-ups that adjust themselves in real time to the current undersea environment. Begin to investigate applicable non-acoustic methods of detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments.

Laboratory measurements, field measurements, and theoretical/numerical analysis leading to non-platform-based and clandestine systems to provide ASW clandestine indications and warnings in far-forward and contested areas such as:  new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms; undersea communications; acoustically quiet UUV propulsion; and knowledge and exploitation of the complex operational environment.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MARINE MAMMALS
                                 The Marine Mammals and Biology program focus is to better understand and characterize the effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals.  Efforts include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving the monitoring and detection of marine mammals. The research in this program supports Navy environmental compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and testing operations, and the development of appropriate state-of-the-art mitigation measure.

The marine mammals research conducted in this Program Element (PE) represents part of a total effort executed in coordination with complementary research performed in PE 0602435N Ocean Warfighting Environment Applied Research.

This Activity has been created specifically to address the work associated with determining and mitigating the effects on the behavior of marine mammals of manmade sound transmitted underwater.
                                 
                                     
                                         2.459
                                         0
                                         Integrated Ecosystem Research:  Conduct research using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic). This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern. 

Effects of Sound:  Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiated research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Continue research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection:  Continue research and development of technology for detection, classification, and localization of marine mammals. Continue the development and testing of new autonomous hardware platforms using technology to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Models & Databases:  Conduct research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds.
                                    
                                
                                 
                                     
                                         2.519
                                         0
                                         Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors, movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic). Effects of Sound: Continue research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Continue research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Continue research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Continue research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival. Monitoring and Detection: Continue research and development of technology for detection, classification, and localization of marine mammals. Continue the development and testing of new autonomous hardware platforms using technology to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms. Models & Databases: Continue research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds.
                                    
                                     
                                         2.464
                                         0
                                    
                                     
                                         2.464
                                         0
                                         Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated ecosystem, and effects of sound on marine mammals. 

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors, movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic). 

Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival. 

Monitoring and Detection: Continue research and development of technology for detection, classification, and localization of marine mammals. 

Models & Databases: Continue research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds. Initiate research using increase in funds to characterize and quantify the cumulative effects of multiple stressors on marine mammal populations.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 UNDERSEA WEAPONRY
                                 Undersea Weaponry focuses on the development of enabling technologies to counter threat submarines and surface vessels by increasing Probability of Kill and platform survivability, as well as developing technologies for unmanned undersea vehicles. Research performed within Undersea Weaponry supports several Naval S&T Focus Areas including Power Projection & Integrated Defense, Assure Access to Maritime Battlespace, Autonomy & Unmanned Systems, and Power & Energy. Weapon technology focus areas include: Explosives and Warheads, Guidance and Control (G&C), Simulation Based Design, Propulsion, Power Sources, Supercavitation, and Counter Weapons/Counter Measures. The ultimate goal of this activity is to provide revolutionary capabilities needed to fill Sea Shield and Sea Strike Warfighter Capability Gaps, to accommodate unique payload limitations through the development of modular and reduced sized undersea weapons based on common technology enablers (where possible), to provide improved platform pre-engagement positioning and fire-control solutions for effective weapon-to-target engagement, and provide countermeasures and counterweapons against current and next-generation undersea weapons.
                                 
                                     
                                         13.041
                                         0
                                         Conduct applied research related to critical S&T for supercavitation, advanced warheads, propulsion systems for undersea platforms and defense against undersea threats.
                                    
                                
                                 
                                     
                                         13.852
                                         0
                                         Continue applied research related to critical S&T for supercavitation, advanced warheads, propulsion systems for undersea platforms and defense against undersea threats.
                                    
                                     
                                         13.400
                                         0
                                    
                                     
                                         13.400
                                         0
                                         Conduct applied research related to critical Science and Technology (S&T) for supercavitation, advanced warheads, new torpedo fuel formulations, small-scale weapon concepts, and propulsion systems for undersea vehicles and platforms.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The overall metrics of applied research in undersea warfare are to develop technologies aimed at improving target detection, classification, localization, tracking, increasing attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments, countering enemy torpedoes, providing the ability to conduct long-range engagements, increasing weapons load-out, providing multi-platform connectivity, increasing endurance/survivability, and reducing size and power requirements.
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             The efforts described in this Program Element (PE) address the Applied Research associated with the Future Naval Capabilities (FNC) Program.  The objective of the work in this PE is to develop and mature technologies needed by the Navy and Marine Corps to initiate FNCs in PE 0603673N Future Naval Capabilities Advanced Technology Development that can be commenced at higher Technology Readiness Levels (TRLs).  The FNC Program was restructured for FY 2019 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, is being resourced in PE 0603673N Future Naval Capabilities Advanced Technology Development.  Funding for technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  The Office of Naval Research (ONR) is working closely across the Department of the Navy (DON) and Naval Research Enterprise (NRE) to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The increase in FY 2020 is due to increases in Technology Candidate development in Electromagnetic Maneuver Warfare and Combating Terrorism, Ocean Battlespace Sensing, Sea Warfare and Weapons, Warfighter Performance, and Naval Warfare and Weapons as discussed in the individual FY 2020 Plans and increase/decrease statements of each of these R-2 Activity sections.

Technical: Not applicable.

Schedule: Not applicable.
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                         Prior to FY 2019, the underlying Future Naval Capabilities (FNC) Program investments in this program element (PE) were aligned to specific FNC projects. Future budget activity (BA) 2 investments supporting candidate FNC technologies are being developed in order to increase agility, exploit technology advances, and respond quickly to naval needs. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE 0603673N, Future Naval Capabilities Advanced Technology Development.  

The FNC Program has been fully restructured for FY 2019 in favor of a more direct and higher level of collaboration, PE R-2 activities are now organized by the Office of Naval Research (ONR) Departments, which are tasked to collaborate with the acquisition stakeholders and their resource sponsors.  A complete accounting of the technology candidates being developed and a full disposition of each technology development effort funded in this PE will be provided separately to the Congressional oversight committees.
                         
                             
                                 CAPABLE MANPOWER (CMP)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         8.158
                                         0
                                         FNC: CMP-FY13-02 SIMULATION TOOLSET FOR ANALYSIS OF MISSION, PERSONNEL AND SYSTEMS (STAMPS)
-  Complete Manpower Planning and Optimization Toolset - Demonstrate the new analytics to measure variable work packaging, optimize manpower variables (task allocation, job and occupation codes, billets, and training), and estimate manpower, personnel, and training costs to better characterize manpower components of overall ship total ownership cost.

FNC: CMP-FY14-02 UNMANNED AERIAL SYSTEMS INTERFACE, SELECTION AND TRAINING TECHNOLOGIES (U-ASISTT)
- Complete UAS Control Station Human Machine Interface - Validate the human machine interface design concepts for supervisory control and for documenting design lessons learned from user experimentation.

FNC: CMP-FY15-01 ACCELERATING DEVELOPMENT OF SMALL UNIT DECISION MAKERS (ADSUDM)
- Complete Decision Making-Learning Management System (DM-LMS) - Research and design measures of decision making mastery for ground infantry squad leaders in order to reliably measure acquisition of expertise.
- Complete Digital Integrated Representation of Tactical Environment (DIRTE) - Design the Graphical User Interface (GUI) for environment generation and the capture of relevant environmental context, including maps and terrain, to train individual Marines, small unit leaders, and company level staff.
- Complete Simulation Tailored Training and Assessment (ST2A) - Assess feasibility and design solutions for situated tutor techniques and unobtrusive monitoring techniques, and develop software and hardware prototypes to execute adaptive decision making scenarios in simulation.

FNC: CMP-FY15-02 ENVIRONMENT DESIGNED TO UNDERTAKE COUNTER A2AD TACTICS, TRAINING & EXPERIMENTATION (EDUCAT2E)	
- Complete Environment Designed to Undertake Counter A2AD Tactics, Training & Experimentation (EDUCAT2E) - Finish modeling of the pacing threat denied and degraded effects on the unit sensors of blue, joint and partner nations in a distributed, virtual/constructive training, and certification/mission rehearsal environment.

FNC: CMP-FY16-01 OPERATIONAL PLANNING TOOL
- Continue Operational Planning Tool - Develop new capabilities to support, plan, brief, execute, and assess the Navy planning process in order to facilitate real-time situational awareness and rapid re-planning. 

FNC: CMP-FY17-01 MANPOWER, PERSONNEL & TRAINING STRATEGIC PLANNING APPLICATION
- Initiate Manpower, Personnel & Training Planning Application - For this FNC, delayed one year to start in FY18, develop a fundamental understanding of the risks and uncertainties underlying Manpower, Personnel, and Training interconnections and performance drivers, including potential impact points, time delays, and pathways of decisions across the enterprise. 

FNC: CMP-FY17-02 FUTURE INTEGRATED TRAINING ENVIRONMENT (FITE)
- Continue Future Integrated Training Environment (FITE) - Assess feasibility and design solutions for a single world-like representation of available terrain databases, making them easily available to exercise planners, and develop initial requirements to link ground and air simulation trainers. 

FNC: CMP-FY18-01 LEARNING CONTINUUM AND PERFORMANCE AID (LCAPA)
- Initiate Learning Continuum and Performance Aid (LCaPA) - Develop a fundamental understanding of the skills, training, and performance measures necessary to manage individualized learning and performance tracking. 

FNC: CMP-FY18-02 MANNED AND UNMANNED COMMON PLANNING PICTURE
- Initiate Manned and Unmanned Common Planning Picture - Develop software heuristics and automated rule sets for future integration into a single Commander's intent planner. 

FNC: CMP-FY19-03 Fleet Training Technologies (FleeT2)
- Initiate FleeT2 - Conduct analyses of representational techniques, model dynamics, and high computational tractability.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                            
                             
                                 ENTERPRISE AND PLATFORM ENABLERS (EPE)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         13.469
                                         0
                                         FNC: EPE-FY14-02 ALUMINUM ALLOY CORROSION CONTROL AND PREVENTION
- Continue Aluminum Alloy Corrosion Mitigation Technologies - Conduct a final assessment of the aluminum coating to minimize radiant heat build-up and an evaluation of aluminum repair tools.  
- Complete Aluminum Alloy Corrosion Prediction Tool - Conduct an assessment of aluminum corrosion prediction software integrated with the developed Degree of Sensitization (DoS) detection tools. 

FNC: EPE-FY15-02 GAS TURBINE UPGRADES FOR REDUCED TOTAL OWNERSHIP COST (TOC) AND IMPROVED SHIP IMPACT
- Continue Shipboard Gas Turbine Marinization Package for Higher Temperature, Higher Pressure Operation - Complete university hot corrosion and mechanical testing of materials and down-select the best materials for hardware development. 

FNC: EPE-FY15-03 SPECIAL HULL TREATMENT
- Continue New Material(s) Development & Lab Characterization - Evaluate new material mitigation technology. 
FNC: EPE-FY16-01 ADVANCED TOPCOAT SYSTEM (ATS)

- Continue Advanced Topcoat Systems for Air Vehicle (ATS-AV) - Conduct formula optimization and modification development of advanced protective coating constituent combinations and preliminary material property validation toward TRL 6 formulas.  

FNC: EPE-FY19-04 Signature Management System (SMS)
- Continue SMS - Continue applied research technology development for submarine applications.
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                                         N/A
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                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                            
                             
                                 FNC MANAGEMENT
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         7.915
                                         0
                                         FNC MANAGEMENT
- Continue FNC Management - New Start Preparations - Conduct technology analysis and studies to support the development and validation of technology performance specifications to ensure new enabling capabilities are able to commence execution in a timely manner.
- Continue FNC Management - Support/OPS Analysis - Conduct warfighter sustainment Applied Research and analysis, including technology management of FNC investments supporting the naval capability pillars.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
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                                         0
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                                         0
                                         N/A
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                                         0
                                         N/A
                                    
                                
                            
                             
                                 FORCE HEALTH PROTECTION (FHP)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         4.233
                                         0
                                         FNC: FHP-FY13-03 EXTREME OPERATIONS: MITIGATING OXYGEN IMBALANCE AT ALTITUDE AND AT DEPTH
- Continue applied research efforts to exploit methods of detecting individual-specific challenges associated with combating casualties in warfighters operating at altitude.

FNC: FHP-FY14-01 ACUTE CARE COVER FOR SEVERELY INJURED LIMBS (ACCSIL)
- Complete Acute Care Cover for Severely Injured Limbs (ACCSIL) - Conduct efficacy testing of innovative pharmaceutical solutions and novel materials that will enhance the bandage system for management of complex limb trauma.

FNC: FHP-FY14-03 BLAST LOAD ASSESSMENT: SENSE AND TEST (BLAST)
- Complete Blast Load Assessment: Sense and Test (BLAST) - Finish algorithm predictions, integrate data and power management technologies, and validate the neuro-functional assessment device to estimate Traumatic Brain Injury.

FNC: FHP-FY16-01 INCAPACITATION PREDICTION FOR READINESS IN EXPEDITIONARY DOMAINS - AN INTEGRATED COMPUTATIONAL TOOL (I-PREDICT)
- Continue I-PREDICT - Develop an integrated, in-silico, morphometrically scalable model of the human being to estimate injury response from external forces (i.e., blunt, blast and vibratory forces).
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                                         0
                                         N/A
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                                         0
                                         N/A
                                    
                                
                            
                             
                                 FORCENET (FNT)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         40.645
                                         0
                                         FNC: FNT-FY13-01 EW BATTLE MANAGEMENT FOR SURFACE DEFENSE
- Complete EW Battle Management (EWBM) - Integrate combat system data with cross domain data to automate tactical Electronic Warfare (EW) decision making across multiple ships.

FNC: FNT-FY13-03 SILK THREAD
- Complete Silk Thread Product 1 - Finish applied research efforts for this classified program.
- Complete Silk Thread Product 2 - Finish applied research efforts for this classified program.

FNC: FNT-FY14-02 ADAPTIVE TASKING, COLLECTION, PROCESSING, EXPLOITATION AND DISSEMINATION (TCPED) SERVICES
- Complete Adaptive TCPED for ASW Services - Complete the development of advanced techniques for automated high accuracy, low error rate, adaptive processing.
- Complete Data Exfiltration and Networked Platform Interaction - Integrate radio components and waveforms in a host platform.

FNC: FNT-FY14-03 EXCHANGE OF ACTIONABLE INFORMATION AT THE TACTICAL EDGE (EAITE)
- Continue Actionable Information Tactical Applications - Research and design natural language processing algorithms to enable machine understanding of an information requirement. 

FNC: FNT-FY15-01 ADVANCED AIRBORNE EARLY WARNING ELECTRONIC PROTECTION (AAEWEP)
- Continue Advanced AEW Electronic Protection - Implement real-time AEW Electronic Protection improvements within the airborne prototype. 

FNC: FNT-FY15-02 DATA FOCUSED NAVAL TACTICAL CLOUD
- Continue Data Focused Naval Tactical Cloud - Perform applied research in machine learning analytics to support automated enemy course-of-action predictions based on all-source intelligence for integrated fires and integrated air and missile defense. 

FNC: FNT-FY15-04 SCALABLE INTEGRATED RF SYSTEM FOR UNDERSEA PLATFORMS (SIRFSUP)
- Continue Compact, Scalable Integrated RF (Compact-SIRF) 
- Perform laboratory effectiveness testing to evaluate the RF design, which includes communications, cyber, information operations and electronic warfare operational performance requirements. 
- Complete Electronic Warfare Tactical Decision Aid (EW-TACAID) - Conduct analyses of efficient operator interfaces in support of netted sensor and coordinated EW operations.  
- Continue Scalable Integrated RF for Submarines (SIRF-Sub) - Conduct laboratory analysis of temporal, spectral and resource allocation management techniques for optimized resource sharing. 

FNC: FNT-FY16-01 BUGLE
- Continue Bugle - Continue applied research efforts supporting advanced waveforms. 
FNC: FNT-FY16-02 COMBINED EO/IR SURVEILLANCE AND RESPONSE SYSTEM (CESARS)
- Continue Multispectral EO/IR Countermeasures against Advanced Threats (MEIRCAT) - Finalize development of the high resolution sensor algorithms, laser hardware, and countermeasure algorithms and techniques. 
- Continue Shipboard Panoramic EO/IR Cueing and Surveillance System (SPECSS) - Develop, assess and analyze algorithms, noise performance, resolution and sensitivity technology, and software for data capture, recording, processing and display. 

FNC: FNT-FY17-01 COMMUNICATIONS AND INTEROPERABILITY FOR INTEGRATED FIRES (CIIF)
- Continue Communications as a Service (CaaS) - Validate and test distributed optimization algorithms and quality-of-service protocols. 
- Continue Mission-Based Networking for DDS (MiND) - Conduct simulation and system engineering of waveform coding/modulation, adaptive link management and Data Distribution System (DDS) networking/quality of service. 

FNC: FNT-FY17-02 SUBMARINE SIMULTANEOUS TRANSMIT AND RECEIVE (SUBSTAR)
- Continue Submarine Simultaneous Transmit and Receive (SubSTAR) - Develop and prototype initial broadband simultaneous transmit and receive antenna designs. 

FNC: FNT-FY17-04 RESILIENT HULL/INFRASTRUCTURE MECHANICAL & ELECTRICAL SECURITY (RHIMES)	
- Continue SCAMM - Develop information sharing capabilities for tactical platforms. 
- Continue SCRAM - Develop resilient software for integrated control systems, including those without redundant processors. 

FNC: FNT-FY18-04 NANOSAT COMMUNICATIONS FOR A2AD OPERATIONS
- Initiate Nanosat Communications Payloads - Develop and prototype a nanosat communication payload in UHF- and X-bands. (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity)
- Initiate Shipboard Integration - Develop and integrate shipboard networking in UHF- and X-bands with Digital Mobile Radio and Navy multiband terminal. (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity)

FNC: FNT-FY18-05 ADVANCED COORDINATION TECHNIQUES FOR DISTRIBUTED EW
- Continue Coordinated Radio Frequency EW (CRFEW) - Continue analyzing precision geo-location and coordinated engagement techniques to support netted sensor battlespace emitter geo-location and coordinated Electronic Warfare (EW) operations. 
- Continue Next Generation Surface Electronic Warfare User Interface - Continue the analysis of surface EW to inform user requirements of single and cross-ship sensor correlation, disambiguation and fixing, and tactical decision making. 
- Continue Propagation Channel Assessment and Prediction (PCAP) - Continue analyzing real-time techniques for assessing radio frequency propagation channels in support of naval operations. (
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                                 POWER AND ENERGY (P&E)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         10.845
                                         0
                                         FNC: P&E-FY14-01 EFFICIENT AND POWER DENSE ARCHITECTURE AND COMPONENTS
- Complete High Power Solid State Circuit Protection for Power Distribution and Energy Storage - Transition a knowledge product with relevant voltage, current and protection ratings to the acquisition sponsor.

FNC: P&E-FY15-03 MULTIFUNCTION ENERGY STORAGE FOR NAVY / USMC APPLICATIONS TO MAXIMIZE OPERATIONAL EFFECTIVENESS AND EFFICIENCY
- Complete Compact High Density Tactical Energy Storage - Complete module subsystem modeling, analysis, and development.
- Continue Multi-Function High Density Shipboard Energy Storage - Conduct an analysis of the ship impact of multifunction energy storage technology with high pulse loads. 

FNC: P&E-FY17-02 TORPEDO ADVANCED PROPULSION SYSTEM (TAPS)
- Continue Torpedo Advanced Propulsion System (TAPS) - Complete safety and cost analyses of the technology solutions being developed.
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                                         N/A
                                    
                                
                            
                             
                                 SEA SHIELD (SHD)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         34.125
                                         0
                                         FNC: SHD-FY12-04 DETECTION AND NEUTRALIZATION OF NEAR-SURFACE DRIFTING-OSCILLATING MINES
- Complete Compact Modular Sensor-Processing Suite (CMSS) - Finish developing an extension of the software and algorithms to include interaction with the seabed necessary for the new three dimensional cameras.

FNC: SHD-FY13-01 COOPERATIVE NETWORKED RADAR
- Complete Cooperative Networked Radar - Finish developing software algorithms and techniques for cross-platform radar operation that deliver enhanced sensitivity.

FNC: SHD-FY14-02 FULL SECTOR TORPEDO DEFENSE
- Continue ATT Timeline Compression (ATTTC) - Continue development of bi-static and acoustic communication algorithms. 
- Continue Concept C Countermeasure - Conduct electronic subsystem software integration. 

FNC: SHD-FY14-04 ADVANCED UNDERSEA WEAPON SYSTEM (AUWS)
- Complete Autonomous Threat Detection and Localization - Finalize and document algorithm development and detection, classification, localization, and tracking performance.
- Complete Remote Command & Control - Finalize and document algorithm development and command and control functionality.
- Complete Tactical Positioning & Fire Control - Finalize and document system autonomy and fire solution algorithms.

FNC: SHD-FY14-08 TERMINATOR (T3)
- Continue Terminator S - Develop fire control algorithms for implementation in the Ship Self-Defense System (SSDS). 

FNC: SHD-FY15-03 AUTOMATION FOR UXV-BASED MCM
- Continue Expeditionary MCM Automated Data Analysis - Develop fusion algorithms for low frequency sonar and acoustic color with high frequency imaging systems. 
- Continue MCM Task Force Planning - Refine re-planning algorithms and integrate them with algorithms for the effects-based application of risk. 

FNC: SHD-FY15-07 HYPER VELOCITY PROJECTILE
- Complete Hyper Velocity Projectile - Demonstrate the component technology required to support a hypervelocity launch and develop common interfaces for powder gun and railgun launch conditions.

FNC: SHD-FY16-04 SHIP-LAUNCHED EW EXTENDED ENDURANCE DECOY (SEWEED)
- Continue Ship-launched EW Extended Endurance Decoy (SEWEED) - Conduct design development of the demonstrator vehicle and payload bay, and continue documentation of design and interface control. 

FNC: SHD-FY16-05 SURFACE SHIP PERISCOPE DETECTION AND DISCRIMINATION (SSPDD)
- Continue Surface Ship Periscope Detection and Discrimination (SSPDD) - Continue development of the generation 2.5 government-reference prototype sensor, data fusion system, and pre-planned product improvement options. 

FNC: SHD-FY16-06 NEXT GENERATION AIRBORNE PASSIVE SYSTEM (NGAPS)
- Continue Next Generation Airborne Passive System (NGAPS) - Model and test algorithms and hardware for field communications, control, health monitoring, mission planning and contact separation/correlation. 

FNC: SHD-FY16-07 SOFTKILL PERFORMANCE AND REAL-TIME ASSESSMENT (SPARTA)
- Continue Softkill Performance and Real-Time Assessment (SPARTA) - Develop and establish design criteria, system requirements, and software requirements. 

FNC: SHD-FY17-02 AUTONOMOUS UNMANNED SURFACE VEHICLES FOR MINE WARFARE (MIW)
- Continue Autonomous Situational Awareness and Hazard Avoidance System for USVs - Develop autonomous situational awareness and hazard avoidance system components for Unmanned Surface Vehicles (USVs) that enable avoidance of fixed and moving hazards, while providing the ability to regain track and revisit missed areas using a low bandwidth control link. 
- Continue High Temperature Superconducting (HTS) Magnetic Influence Sweep Payload for USVs - Develop magnetic, mine-influence, sweep system technology components that can be integrated on an Unmanned Surface Vehicle (USV) enabling a sweep capability that is self-contained and capable of unmanned tactical operations. 
- Continue Underway Refueling and Data Transfer for USVs and RMMVs - Develop automated underway refueling technology for Unmanned Surface Vehicles (USVs) and unmanned semisubmersible vehicles that is capable of conducting unmanned/automated refueling operations and data download/upload in up to sea state 3, away from a host refueling ship. 

FNC: SHD-FY17-05 DEEP RELIABLE ACOUSTIC PATH EXPLOITATION SYSTEM (DRAPES)
- Continue Deep Reliable Acoustic Path Exploitation System (DRAPES) - Develop algorithms for undersea communications, health monitoring, and contact separation/correlation. 

FNC: SHD-FY18-08 FORCE-LEVEL INTEGRATED FIRES REAL-TIME ENGAGEMENT COORDINATION AND PERFORMANCE ESTIMATION (FIRECAPE)
- Initiate FIRECAPE Algorithms - Begin development of performance estimation and coordination algorithms and validate their performance using Monte Carlo analysis against complex threat raids. 

FNC:  SHD-FY19-07 (IW-FY19-03) Theater ASW Commander Battle Management (TASWC BaM TDA)
- Initiate TASWC Battle Management TDA - Establish protocol and setup for Measures of Effectiveness analysis.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                            
                             
                                 SEA STRIKE (STK)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                 
                                     
                                         27.829
                                         0
                                         FNC: STK-FY13-01 LONG RANGE RF FIND, FIX AND ID
- Complete Long Range Find, Fix and ID - Improve Long Range ID algorithm performance within unanticipated maritime phenomenology.

FNC: STK-FY13-03 ANTI-SURFACE WARFARE (ASUW) WEAPON UPGRADE
- Complete Anti-Surface Warfare (ASuW) Weapon Upgrade - Develop and verify algorithms for Phase II.

FNC: STK-FY13-04 AIM-9X ENABLERS (AXE)
- Complete SMOKE - Evaluate and model advanced kinematic technology improvements for a future air-to-air missile.

FNC: STK-FY14-03 INTELLIGENT COLLABORATIVE ENGAGEMENT (ICE)
- Complete Collaborative Anti-Surface Warfare Engagement (CASE) - Design, develop, and improve weapon-to-weapon communications, coupled with algorithms for limited weapon autonomy addressing the surface warfare mission area.
- Continue Collaborative Electronic Attack (CEA) - Perform applied research in cognitive electronic warfare to produce next generation electronic jamming effects. 

FNC: STK-FY15-01 SYNTHETIC APERTURE RADAR ELECTRONIC PROTECTION (SAREP)
- Continue Synthetic Aperture Radar Electronic Protection - Implement real-time electronic protection improvements within the airborne test bed. 

FNC: STK-FY15-02 ROTOR-CRAFT ADVANCED PROTECTION FROM IR/EO/RPG (RAPIER)
- Continue Helicopter Active RPG Protection (HARP) - Design and develop prototype concepts and new processes for a Rocket Propelled Grenade (RPG) hard-kill defense for rotorcraft. 
- Continue Multi-Spectral EO/IR Seeker Defeat - Refine, test and finalize Infra-Red Countermeasures (IRCM) Electro-Optic/Infra-Red (EO/IR) techniques for flares and jammers using simulation and laboratory tests. 

FNC: STK-FY15-03 EXTENDED RANGE MODULAR UNDERSEA HEAVYWEIGHT VEHICLE (ER MUHV)
- Continue MUHV Autonomy Suite - Continue implementation and refinement of the autonomy architecture and algorithms for mission planning, waypoint navigation and vehicle health. 
- Continue MUHV Sensors, Navigation and Guidance - Continue development and maturation of multiband and hybrid sonar, inertial navigation, and fiber-optic systems. 

FNC: STK-FY16-01 EXTENDED-RANGE TARGETING (E-RAT)
- Complete Extended-Range Targeting (E-RAT) - Design, develop, and improve prototypes and processes that address extended range targeting and fire control. 

FNC: STK-FY16-02 REACTIVE ELECTRONIC ATTACK MEASURES (REAM)
- Continue Reactive Electronic Attack Measures (REAM) - Implement and assess real-time reactive electronic attack algorithms in a representative environment. 

FNC: STK-FY17-04 ALPO
- Complete ALPO - Establish the initial feasibility and practicality solution for an advanced signal-processing system.

FNC: STK-FY18-01 PRECISION ELECTRONIC ATTACK TECHNOLOGIES (PEAT)
- Continue Multi-platform Retrodirective EW - Continue analyzing synchronized Electronic Warfare (EW) effects across multiple platforms and EW systems. 
- Continue Single Platform Coherent Arrays - Continue analyzing synchronized EW effects across intra-platform EW components.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                            
                             
                                 ELECTROMAGNETIC MANEUVER WARFARE (EMW) AND COMBATING TERRORISM
                                 The objective of this activity, new for FY 2019, is to develop and mature technologies in asymmetric and irregular warfare, distributed operations, information dominance, survivability and self-defense to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         6.639
                                         0
                                         The technologies pursued under this activity include investments that:  improve warfighter effectiveness in command, control, computers and communication for small unit naval expeditionary warfighters; enhance fires capabilities so warfighters employed in small, distributed units will have the tools they need to locate and decisively destroy larger enemy forces; improve force protection for small units and individual warfighters against a myriad of enemy attack modes; improve human performance by developing new training technologies, knowledge products, architectures, and systems that can accelerate mental, emotional and cognitive decision-making skill; mature emerging technologies for future intelligence, surveillance and reconnaissance systems; develop and mature new maintenance technologies for expeditionary combat systems; develop new expeditionary energy technologies that support distributed operations from the individual Marine to small units; develop novel technologies and innovative concepts that will improve the maneuverability of the Marine Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to inland objectives; and mature new technologies that will improve the standoff detection and neutralization of improvised explosive devices.
                                    
                                     
                                         11.723
                                         0
                                    
                                     
                                         11.723
                                         0
                                         Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on the technologies noted in the FY 2019 plans. Investments include technologies that: improve warfighter effectiveness in command, control, computers and communication for small unit naval expeditionary warfighters; enhance fires capabilities so warfighters employed in small, distributed units will have the tools they need to locate and decisively destroy larger enemy forces; improve force protection for small units and individual warfighters against a myriad of enemy attack modes; improve human performance by developing new training technologies, knowledge products, architectures, and systems that can accelerate mental, emotional and cognitive decision-making skill; mature emerging technologies for future intelligence, surveillance and reconnaissance systems; develop and mature new maintenance technologies for expeditionary combat systems; develop new expeditionary energy technologies that support distributed operations from the individual Marine to small units; develop novel technologies and innovative concepts that will improve the maneuverability of the Marine Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to inland objectives; and mature new technologies that will improve the standoff detection and neutralization of improvised explosive devices.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase of funds from FY 2019 to FY 2020 is due to naval priorities necessitating an increased investment in technology options for future expeditionary maneuver warfare and combating terrorism Future Naval Capabilities (FNCs).  Specific efforts include autonomous and communication technologies that support the last tactical mile for Marine Corps operations as well as artificial intelligence that improve targeting and fire support coordination.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 C4ISR AND SPECIAL PROJECTS
                                 The objective of this activity is to develop and mature technologies in data science, mathematical optimization, computational and information sciences, quantum information sciences, electronics, command and control and combat systems, communications, cyber security, cyber operations, electronic warfare, sensing and surveillance, and precision timing and navigation, as well as technologies for surface and airborne vehicles, and cruise missile defense weapons to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         67.086
                                         0
                                         The technologies pursued under this activity include investments that:  advance techniques and algorithms for information processing and integration, information operations, information assurance, cyber protection, communications and networking, computational decision-making, accurate decision making, and command and control technologies with a specific focus on enabling rapid; exploit advancements in electronics, sensors and network technologies enabling new and innovative uses of the electromagnetic spectrum in areas of surface and aerospace surveillance, communications, electronic combat, and precision time and navigation; improve adaptive persistent surveillance capabilities; develop new digital radio frequency technologies supporting active aperture, phased arrays capable of performing multiple functions simultaneously; improve soft-kill performance and real-time assessment, as well as provide multiple means to detect and measure incoming threats.
                                    
                                     
                                         55.720
                                         0
                                    
                                     
                                         55.720
                                         0
                                         Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on technologies noted in the FY 2019 plans section above. 

Investments include technologies that: advance techniques and algorithms for information processing and integration, information operations, information assurance, cyber protection, communications and networking, computational decision-making, accurate decision making, and command and control technologies with a specific focus on enabling rapid; exploit advancements in electronics, sensors and network technologies enabling new and innovative uses of the electromagnetic spectrum in areas of surface and aerospace surveillance, communications, electronic combat, and precision time and navigation; improve adaptive persistent surveillance capabilities; develop new digital radio frequency technologies supporting active aperture, phased arrays capable of performing multiple functions simultaneously; improve soft-kill performance and real-time assessment, as well as provide multiple means to detect and measure incoming threats. 

FY20 investments focuses on the following areas: communications and networking; decision tools; cyber; sensor deception and defeat; advanced sensing, counter ISR and processing; cross platform technologies; and advanced systems and components. The objectives of communications and networking include maturing promising communications and networking technologies and enable rapid transition to the fleet. The objectives of sensor deception and defeat include maturing the underlying technologies, techniques and algorithms that degrade, neutralize, or destroy an adversary's combat capability. The objectives of decision tools include dedicating applied research to develop decision tools to allow Commanders to rapidly and confidently move from data-to-options-to-informed decisions. The objectives of cyber include maturing innovative cyber approaches to enhance resilience, safety, reliability, and efficiency of cyber systems in warfighting platforms. The objectives of advanced sensing and processing thrust is to maturing sensing system and processing technologies to deliver enhanced operational capabilities for Intelligence, Surveillance, Reconnaissance and Targeting applications. The objectives of cross platform technologies include maturing electro-magnetic enabling technologies that rely on geographic separation of platform sensors to deliver enhanced operational capabilities. The objectives of advanced systems and components include maturing the underlying components and systems for improved electro optical (EO), radio frequency (RF) and Precision, Navigation, and Timing (PNT) systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is due to higher naval priorities that led to a realignment of technology candidates across PE (program element) 0602750N, Future Naval Capabilities Applied Research, R-2 Activities.
                                
                            
                             
                                 OCEAN BATTLESPACE SENSING
                                 The objective of this activity, new for FY 2019, is to develop and mature technologies for antisubmarine warfare, mine warfare and mine countermeasures, and environmental sensing and prediction for the ocean battlespace from sub-seafloor to space to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         20.399
                                         0
                                         The technologies being pursued under this activity include investments that:  improve the detection and neutralization of mines in both the ocean and littoral environment; exploit advancements in maritime sensing, ocean engineering, marine systems, and undersea signal processing, and improve our understanding of the environment and the limits of predictability by maturing technologies in fields ranging from the littoral geosciences to high latitude dynamics.
                                    
                                     
                                         24.476
                                         0
                                    
                                     
                                         24.476
                                         0
                                         Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue technologies noted in the FY 2019 plans with a primary focus on improving the ability to exploit environmental sensing, modeling and prediction to enable more effective anti-submarine warfare (ASW) and mine warfare (MIW) applications.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 was due to naval priorities necessitating an increased investment in technology candidates for future FNCs (Future Naval Capabilities) that leverage advances in Ocean Battlespace Sensing specifically for next generation anti-submarine warfare (ASW) and mine warfare (MIW) sensors, models, and mission planning capabilities. A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 SEA WARFARE AND WEAPONS
                                 The objective of this activity, new for FY 2019, is to develop and mature technologies that enable superior warfighting capabilities for surface and sub-surface naval platforms and undersea weaponry to a point where they can be proposed and continued as Future Naval Capabilities in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         16.738
                                         0
                                         The technologies being pursued under this activity include investments that: reduce the total life cycle cost of naval platforms and minimize the energy footprint of naval forces by exploiting advancements in hydrodynamics, survivability, electrical and thermal systems, platform structures and autonomy for unmanned surface vehicles; develop new functional and structural materials, materials processing and systems to fulfil the unique requirements of marine and military applications; develop concepts and technologies which enable flexible resilient logistics and maintenance: develop new guidance, control, autonomy, sensors, signal processing, undersea distributed network, energy conversion, propulsion and vehicle technologies that improve the capabilities of sea weapons; improve protection against corrosion and anti-fouling coatings; develop new battery, fuel cell, liquid and solid fuels, and motors for weapons and autonomous vehicles; exploit renewable energy resources and energy efficiency technologies for sea warfare; develop concepts and technologies which enable flexible resilient logistics; develop improved and new acoustic sensors, and related processing and autonomy algorithms, to support long-range undersea weapons; and develop primary battery technology for long-range undersea weapons.
                                    
                                     
                                         25.104
                                         0
                                    
                                     
                                         25.104
                                         0
                                         The focus in FY 2020 will be on maturing technologies for future FNCs (Future Naval Capabilities) involving off-board refueling and data transfer, autonomous situational awareness, hazard avoidance, and high temperature superconducting magnetic influence sweep payloads for unmanned surface vehicles; advanced batteries to increase torpedo range and endurance; robust power control for integrated surface ship power and combat systems; precision lift in austere at-sea environments for surface ship replenishment and weapons reload; digital tools to automate operation and control of unmanned platforms integrated with manned platforms in mission environments; and in situ repair of shipboard copper-nickel heat exchanger tubing.  Additionally, applied research will begin on emerging technologies in the areas of autonomy, digital analytics for platforms and logistics, platform maintenance and sustainability, undersea weapons, advanced manufacturing, and energy systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is due to naval priorities in Sea Warfare and Weapons necessitating an increased investment in advance mine-counter-measure technologies for unmanned vehicles and artificial intelligence that improves situational awareness and hazard avoidance for autonomous platforms.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 WARFIGHTER PERFORMANCE
                                 The objective of this activity, new in FY 2019, is to develop and mature technologies that enhance Naval warfighting effectiveness and efficiency within the broad array of Warfighter Performance science and technology domains (Undersea Medicine, Biological Sciences, Biorobotics, Capable Manpower, Command Decision Making, Force Health Protection, Human Robot Interaction, Noise-Induced Hearing Loss, and Training and Simulation) to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         8.115
                                         0
                                         The technologies being pursued under this activity include investments that:  mature computational, neuroscience, bioscience, bio-mimetic, social/organizational, training, human factors, and decision making technologies to improve warfighter performance and decision making in all environments; exploit advancements in biomaterials, biomedical technologies, expeditionary and undersea medicine, physiology and biophysics, and immunology to increase the survival of casualties through intermediate, life-saving treatments and stabilization techniques and to prevent personnel injuries caused by the stresses of demanding Naval occupations and environments; and develop new manpower, personnel, training, and education technologies that prepare sailors and Marines to fight and win in an information rich, distributed battlespace, get the right warfighters into the right job at the right time with the right tools, and provide a 21st century learning environment designed to deliver the right training.
                                    
                                     
                                         12.710
                                         0
                                    
                                     
                                         12.710
                                         0
                                         Technologies developed under this activity enhance Naval operators use of: Autonomy, Artificial Intelligence, and Robotics (AAR), including cross-domain facilitated communication between operators and unmanned vehicles; Communications and Networking/Cyber (CN/C) technologies such as expeditionary command, control, communications, intelligence, surveillance, and reconnaissance (C4ISR); Advanced Analytics and Decision Making (AADM) capabilities including Naval training tools and decision-assist technologies for denied and degraded environments; Manpower, Performance, Protection, and Medical support (MPPM) capabilities such as directed energy bioeffects, monitoring performance in austere environments, and predictors of blast injury.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 in Warfighter Performance technologies is due to naval priorities necessitating an increased investment for future FNCs (Future Naval Capabilities) that leverage advances in human-machine integration, communications, predictive and preventive techniques for Naval force health protection; and training technologies for Fleet/Force.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 NAVAL AIR WARFARE AND WEAPONS
                                 The objective of this activity, new for FY 2019, is to develop and mature technologies in directed energy, energetic materials, autonomy, electromagnetic launch, and high speed conventional air and surface weapons to a point where they can be proposed and continued as Future Naval Capabilities in PE 0603673N, Future Naval Capabilities Advanced Technology Development.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         18.724
                                         0
                                         The technologies being pursued under this activity include investments that: enhance the offensive and defensive capabilities of tactical missiles and missile systems by developing and maturing new technologies in the areas of high threat time-critical strike, countermeasures to advanced seekers and hostile fire, air vehicle performance, air platform survivability, total ownership cost, operational availability, hypersonic missile defense, naval fires, non-kinetic warfare, unmanned naval aviation, warhead and propulsion energetics and design, navigation, autonomy, airframes, power and energy, propulsion design, sensors, seekers, targeting, directed energy, collaborative operations, advanced manufacturing and maintenance reduction.
                                    
                                     
                                         25.022
                                         0
                                    
                                     
                                         25.022
                                         0
                                         The focus of FY2020 will be on maturing technologies for future FNCs that will improve kinetic and non-kinetic capabilities of existing and future naval weapon systems, as well as introduce technological advancements into core Naval operations.  Technology investments will be made to introduce artificial intelligence and machine learning into mission planning, make generational enhancements to rocket motor propulsion, investigate sub-system advancement for hypersonic weapons, mature directed energy applications for defense, expand aircraft and ship self-defense capabilities, create alternate aircraft repair methodologies, and improve aircraft-ship interoperability.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase in Naval Air Warfare and Weapons technologies from FY 2019 to FY 2020 is due to naval priorities necessitating an increased investment in technologies for greater insertion and utilization of artificial intelligence and machine learning into Naval operations; investigation into new means for increased availability and sustainability and reduced life cycle cost of capital investments in Naval aircraft; and acceleration of subsystem development for hypersonic weapons and defense.
                                
                            
                        
                         The performance metric for this program element (PE) and the research thrusts it funds can be measured by the number of successful Future Naval Capabilities (FNCs) that are able to be proposed and selected in the FNC budget activity (BA) 3 PE 0603673N, Future Naval Capabilities Advanced Tech Development.
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             This Program Element (PE) provides technologies for Naval Mine Countermeasures (MCM), Expeditionary Warfare, U.S. Naval sea mining, Naval Special Warfare (NSW), and Joint Tri-Service Explosive Ordnance Disposal (EOD) as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea. This program is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capability Objectives through the development of technologies to achieve military objectives with minimal casualties and collateral damage. Within the Naval Transformation Roadmap, this investment will achieve one of three "key transformational capabilities" required by "Sea Shield" as well as technically enable the Ship to Objective Maneuver (STOM) key transformational capability within "Sea Strike" by focusing on technologies that will provide the Naval Force with the capability to dominate the battlespace, project power from the sea, and support forces ashore with particular emphasis on rapid MCM operations. These efforts concentrate on the development and transition of technologies for the MCM-related and Urban Asymmetric/Expeditionary Warfare Operations (UAEO)-related Future Naval Capabilities (FNC) Enabling Capabilities (ECs). The Mine and Obstacle Detection/Neutralization efforts include technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting and neutralization/breaching. The Urban Asymmetric Operation effort includes critical warfighting functions such as Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR), fires, maneuver, sustainment, etc. The Naval Special Warfare and Explosive Ordnance Disposal technology efforts concentrate on the development of technologies for safe near-shore mine detection, diver mobility and survivability, and ordnance disposal operations.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Technical: Not applicable.

Schedule: Not applicable.
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                         This project focuses on reducing the time involved in conducting MCM operations and increasing safe standoff from minefields. It develops and transitions technologies for MCM-related and UAEO-related Future Naval Capability Enabling Capabilities (FNC ECs). The MCM effort includes technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting, neutralization/breaching and clearance. The Littoral Warfare effort includes critical warfighting functions such as C4ISR, fires, maneuver, sustainment, etc. The sea mining effort emphasizes technologies for future sea mines. The Naval Special Warfare and Explosive Ordnance technology efforts concentrate on the development of technologies to enhance diver capabilities including: safe near-shore mine sensing, mobility and survivability, and ordnance disposal operations.
                         
                             
                                 MINE TECHNOLOGY
                                 Mine Technology: This activity primary focuses on developing and demonstrating technologies to support on-demand battlespace shaping through advanced undersea weapons and next generation mining concepts. Efforts include Command & Control to support remote control, advanced sensing technologies, compatibility with unmanned delivery options, detection & classification, and targeting solutions.  The program, Modular Undersea Effectors (MUSE), is a critical Science and Technology effort both to support Fleet demand for capability and prototype development for next generation mining concepts, and to develop and investigate flexible, scalable, and asymmetric technologies to deliver next generation mining effects for legacy programs of record.  This program provides critical S&T for development and capability in new acquisition programs of record.
                                 
                                     
                                         3.659
                                         0
                                         Conduct applied research in remote control, advanced minefield concepts, minefield planning, and advanced sensors / signal processing.  Efforts involved in this area include developments in advanced sensors and algorithmic capabilities that are applicable toward existing target detection devices (TDDs), analysis of intermediate and deep water minefield concepts, development of concepts for semi-autonomous and remote controlled mines and minefields, and assessment of sea mine technologies in order to maintain a level of expertise in naval mines.
                                    
                                
                                 
                                     
                                         6.962
                                         0
                                         Conduct applied research in remote control, advanced minefield concepts, minefield planning, and advanced sensors / signal processing. Efforts involved in this area include developments in advanced sensors and algorithmic capabilities that are applicable toward existing target detection devices (TDDs), analysis of intermediate and deep water minefield concepts, development of concepts for semi-autonomous and remote controlled mines and minefields, and assessment of sea mine technologies in order to maintain a level of expertise in naval mines. Initiate applied research in modeling and applying novel mine sensing modalities and modeling and development of advanced minefield effects.
                                    
                                     
                                         7.635
                                         0
                                    
                                     
                                         7.635
                                         0
                                         Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies. Continue prototyping and demonstration for next-generation target detection devices and mine effects.

Joint Service Explosive Ordnance Disposal (EOD):
Conduct applied technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor/systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, technologies for low-observable underwater ordnance neutralization and technologies for the inspection of underwater explosive threats.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MINE/OBSTACLE DETECTION
                                 This activity focuses on applied research to enable longer detection ranges and precise mine location with fewer false alarms in a variety of challenging environments. It supports Discovery and Invention (D&I) and Mine Countermeasures (MCM)-related Future Naval Capabilities (FNCs). Efforts in Synthetic Aperture Sonar (SAS) technologies for longer range detection and classification of mine-like targets and magnetic gradiometer sensing and electro-optic (EO) technology for buried mine identification, and sensor integration onto Autonomous Underwater Vehicles (AUVs) are being addressed. EO sensor research develops algorithms to enable image processing for rapid overt reconnaissance from an Unmanned Aerial Vehicle (UAV). Other processing, classification and data fusion techniques to reduce operator workload, and a mine burial prediction "expert system" are also being developed. Efforts also support development of MCM Mission Modules for Littoral Combat Ships.

The program is strongly aligned with the Oceanographer of the Navy (N2/N6E) and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea. This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                 
                                     
                                         17.003
                                         0
                                         Conduct Undersea Warfare applied research that investigates and creates new solutions to enable naval forces to conduct more rapid and effective mine detection and classification of moored, proud, and buried mines in high reverberation and man-made clutter environments.  The capability to provide effective mine hunting and mine counter-measures from deep water through the beach requires innovative sensor technology, innovative processing techniques, and knowledge and exploitation of the complex operational environments.  The advancement of using autonomous underwater vehicles requires investments in underwater acoustic communications, navigation techniques, improved energy densities, hydrodynamics, and vehicle control technologies.

Conduct applied research in synthetic aperture sonar (SAS) technologies for longer range detection and classification of mine-like targets, magnetic gradiometer sensing, electro-optic (EO) technology for surface / near-surface mines, buried mine hunting technologies, and sensor integration onto Autonomous Underwater Vehicles (AUVs).  Efforts involved in this area include investigations in advanced processing, classification, and data fusion techniques to reduce operator workload; development of automatic mine detection and classification algorithms for integrated forward-looking iPUMA sonar and side-looking sonars; development of drifting mine detection concepts; high source level, single crystal based projector technologies; thermal engine for unmanned underwater vehicles powered by thermal gradients; modeling of data fusion and mine contact handling; and extension of electro-optical imaging resolution in underwater environments.  Complete effort to double underwater optical imaging range via the use of time-resolved LIDAR pulse propagation.
                                    
                                
                                 
                                     
                                         17.969
                                         0
                                         Conduct applied research in novel minehunting technology areas that will ultimately enable unmanned systems to operate flexibly across a wide range of dynamic and unstructured environments and operations. Research thrusts include development of new algorithms, coding schemes, prototype hardware, and problem domain understanding for acoustic communications between unmanned MCM systems in the dynamic environments unique to minehunting; new transduction designs and sensor concepts appropriate for miniaturizing MCM capabilities onto substantially smaller unmanned systems and operating with increased autonomy; algorithmic approaches and new hardware designs that consolidate and optimize sensing, navigation, and communications for smaller autonomous mobile mine hunting and neutralization systems.   Conclude development of a high source level projector that can extend the maximum detection range of the Low Frequency Broadband (LFBB) Mine Identification System. Conclude Phase 2 of Advanced Mission Module Technology Development. Conclude development of system concepts for wide area detection of surface and submerged drifting mines. Initiate joint sensing and communication approaches for multi-vehicle mine hunting.  Initiate performance estimation for automatic target recognition on non-imaging systems. Continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare:  Perform laboratory, field, and theoretical/numerical studies that creates new solutions to enable naval forces to conduct more rapid and effective mine detection and classification such as: the development of unmanned underwater vehicle (UUV) autonomy to interactively sense and exploit the ambient environmental conditions to optimize performance; and to characterize the flow generated by biomimetic propulsion approaches leading to development of tools to inform the design of future UUVs utilizing such propulsion mechanisms.
                                    
                                     
                                         17.329
                                         0
                                    
                                     
                                         17.329
                                         0
                                         Conduct applied research in novel mine hunting technologies to enable unmanned systems to operate flexibly across a wide range of dynamic and unstructured environments and operations. 

Research thrusts include the development of new algorithms, innovative processing schemes, prototype hardware, studies of acoustic communications between unmanned MCM systems in dynamic environments; new transducer designs and sensors for miniaturizing MCM capabilities onto smaller unmanned systems and operating with increased autonomy; novel algorithmic approaches and hardware designs that consolidate and optimize sensing, navigation, and communications for smaller autonomous mine hunting and neutralization systems. Conduct investigations of joint sensing and communication approaches for multi-vehicle mine hunting; and, performance estimation for automatic target recognition on non-imaging systems. 

Laboratory, field, and theoretical/numerical studies will provide new solutions to enable more rapid and effective mine detection and classification. Emphasis will be placed on reducing timelines, or even eliminating, post-mission analysis through enhanced scene understanding derived from acoustic and/or other sensing modalities. 

Specific research activities include; the development of Unmanned Underwater Vehicle (UUV's) autonomy to exploit the ambient environmental conditions to optimize performance; extend the reach of MCM UUVs to operate at deeper depths; characterization of the flow generated by various propulsion approaches; measurements and modeling of the physics associated with the acoustic interactions with targets and the environment, which can be exploited for detection and classification; investigations that lead to new parameterizations of the ocean seabed applicable to modern mine hunting systems; investigations that link observable impacts on acoustic scattering and/or propagation with the underlying phenomenology that affects the environment, including oceanographic and biologic processes; investigations aimed at linking target scattering physics modalities to specific properties in the feature space domain used for Automatic Target Recognition.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 MINE/OBSTACLE NEUTRALIZATION
                                 Activity includes applied research to support selected Mine Counter-Measures related Future Naval Capabilities (FNC) for rapid mine and obstacle neutralization and sea mine jamming techniques to increase surface ship safe standoff from threat mines. It includes various lethality, vulnerability and dispensing computational tools, models and assessments to support the various far-term Surf Zone and Beach Zone mine and obstacle breaching concepts.
                                 
                                     
                                         0.415
                                         0
                                         Conduct applied research in rapid mine and obstacle neutralization and mine sweeping techniques to increase surface ship safe standoff from threat mines. Efforts involved in this area include various lethality, vulnerability, and dispensing models, assessments, and algorithmic approaches to support surf zone (SZ) and beach zone mine and obstacle breaching concepts; techniques for neutralization of buried mines; techniques for emulation sweep; and investigating the coupling of reacquire & identify capabilities with precision neutralization for buried mines.
                                    
                                
                                 
                                     
                                         0.445
                                         0
                                         Conduct applied research in rapid mine and obstacle neutralization and mine sweeping techniques to increase surface ship safe standoff from threat mines. Efforts involved in this area include various lethality, vulnerability, and dispensing models, assessments, and algorithmic approaches to support surf zone and beach zone mine and obstacle breaching concepts; techniques for neutralization of buried mines; techniques for emulation sweep; and investigating the coupling of reacquire & identify capabilities with precision neutralization for buried mines.  Conclude development of system concepts for autonomous neutralization of surface and submerged drifting mines.
                                    
                                     
                                         0.435
                                         0
                                    
                                     
                                         0.435
                                         0
                                         Conduct applied research to support rapid mine and obstacle neutralization and mine sweeping techniques to enable maneuver of joint forces and increase the safe standoff of various tactical platforms and surface ships from the threat of mines.  Research thrusts include development of lethality, vulnerability models, technology concept assessments, and algorithmic approaches to support neutralization of mines and obstacles in all water depths and on the beach, which includes Surf Zone and Beach Zone mine and obstacle breaching concepts; novel approaches for neutralization of buried mines; advanced techniques for emulation sweep; and methods to enable precision neutralization of buried mines. Conclude assessment of preliminary methods for emulation sweep.  Conclude investigation of coupling of reacquire and identify capabilities with precision neutralization of buried mines.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 SPECIAL WARFARE/EOD
                                 The goal of this effort is to develop technologies to extend stand-off of special operations and Explosive Ordnance Disposal (EOD) forces in clandestine hydrography, mine clearance and port security missions while increasing the range and effectiveness of divers. Advanced technologies are needed to gain access to areas contaminated by area-denial sensors and/or booby traps. Developed technologies will transition to the Joint Service EOD Program, the Naval EOD Program, or the DOD Technical Response Group. This activity includes applied research in sensor technology for Naval Special warfare (NSW) and EOD autonomous and handheld sonar systems to increase detection range and accuracy in harsh environments. Other efforts include mission support technology improvements for AUVs and human divers - such as communications, navigation and life support.
                                 
                                     
                                         10.008
                                         0
                                         Conduct applied research in sensor technology for NSW and EOD autonomous and handheld sonar systems, mission support technology improvements for AUVs and human divers (e.g., communications, navigation, and life support), and threat identification, exploitation, and remediation technologies.  Efforts involved in this area include development of technologies to excavate buried IEDs, dual manipulator robots for complex underwater EOD missions, technologies to enhance diver situational awareness and autonomous inspection of ship hulls, support of Joint Service Explosive Ordnance Disposal (JSEOD) applied research, and detection of trace and bulk explosive materials.
                                    
                                
                                 
                                     
                                         10.838
                                         0
                                         Conduct applied research in sensor technology for NSW and EOD autonomous and handheld sonar systems, mission support technology improvements for AUVs and human divers (e.g., communications, navigation, and life support), and threat identification, exploitation, and remediation technologies. Efforts involved in this area include development of technologies to excavate buried IEDs, dual manipulator robots for complex underwater EOD missions, technologies to enhance diver situational awareness and autonomous inspection of ship hulls, support of Joint Service Explosive Ordnance Disposal (JSEOD) applied research, and detection of trace and bulk explosive materials. Conclude investigation of multi-modal signature reduction technologies for wet/dry-submersibles and semisubmersibles.  Initiate modeling and development of concepts to increase mobility efficiency for combat divers.
                                    
                                     
                                         10.675
                                         0
                                    
                                     
                                         10.675
                                         0
                                         Conduct applied research in sensor, render-safe and neutralization technologies for NSW and EOD autonomous and handheld systems, mission support technology enhancements for manned and unmanned platforms (air, surface or undersea) and new concepts to increase the efficiency and mobility of unmanned platforms and divers (e.g., communications, propulsion, navigation, and life support), and threat identification, exploitation, and remediation technologies.  Efforts include development of technologies which will: excavate buried Improvised Explosive Device; use advanced robotic manipulators for complex underwater EOD missions; support Joint Service Explosive Ordnance Disposal (JSEOD) applied research; detect trace and bulk explosive materials at extended standoff distances; detect buried improvised explosive devices, explosive threats and mines using handheld or unmanned platforms;  inspect explosive threats from safe standoff, enhance diver situational awareness and autonomous inspection of structures; conduct vessel interdiction; allow tagging, tracking and locating of targets; conduct characterization, inspection, surveillance and reconnaissance of denied and under canopy areas.  Conclude assessment of excavation techniques.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The overall metrics of this applied research program are the development of technologies which focus on the Expeditionary Warfare challenge of speeding the tactical timeline and increasing safe standoff from minefields. Individual project metrics include the transition of 6.2 technology solutions into 6.3 advanced technology programs.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     1.931
                                     Funds will be used to accelerate development of capabilities to reduce timelines in MCM operations and to
study cross-domain hybrid unmanned systems.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Submersible Research
                                 
                                     2.414
                                     Funds will be used to accelerate development of autonomous vehicle behaviors in cluttered environments.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Unmanned Aerial and Deep Submersible Platforms
                                 
                                     0.000
                                     N/A
                                
                                 
                                     2.000
                                     Funds will be used to further development of autonomous aerial and submersible platforms in cluttered environments.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             In FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within this PE.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 0000 to consolidate and coordinate the acceleration of AI investments.

The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs) in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities beginning in FY20, which was established to isolate and identify cyberspace activities.
             The efforts described in this Program Element (PE) address the Applied Research associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game-changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.  The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future.  The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be established to support further development.  These investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires a systematic expansion and application of knowledge to develop useful materials, devices, and systems oriented toward the design and development of prototypes applicable to specific mission area requirements.  The efforts funded within this PE translate promising basic research into solutions for broadly defined military needs.  These efforts include developing breadboard hardware and algorithms that establish the initial feasibility and practicality of proposed solutions to technological challenges, such as concept exploration efforts, studies, investigations, and non-system specific technology efforts.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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Schedule: Not applicable.
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                         Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                         Innovative Naval Prototypes (INP) investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs as existing ones are completed.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs have been collectively grouped into R-2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber, Undersea Warfare and Artificial Intelligence.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                         
                             
                                 Cyber
                                 
                                     
                                         17.567
                                         0
                                         Total Platform Cyber Protection (TPCP):
Continue the TPCP project, previously funded predominantly in Program Element (PE) 0602123N Force Protection Applied Research.  Develop leap-ahead resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future unauthorized cyber intrusions and assure command and control of any naval platform (submarine, surface, and air platforms) providing an adaptive cyber toolkit and real time cyber sensors.  This project develops cyber sensors and automated vulnerability assessment cyber tools that deliver comprehensive defense-in-depth cyber capabilities to monitor, detect, mitigate, and recover from cyber threats in near real-time.  This project will develop software based capabilities and a compact and affordable computing appliance applicable to any aircraft, surface vessel, submarine or ground vehicle.  The technical development will leverage dynamic and active sensing and cyber vulnerability prevention science and technology approaches, including formal methods, model checking, and static/dynamic analyses which reduce cyber platform attack surfaces, prevent the exploitation of system vulnerabilities, shorten detection timelines, and perform other mitigation functions.  Commercial off-the-shelf software components will be leveraged to develop technology for de-bloating and delayering so as to reduce the attack surface and ensure platform resiliency against unauthorized cyber intrusions.
                                    
                                
                                 
                                     
                                         23.535
                                         0
                                         Continue Applied Research effort to develop leap-ahead resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future cyber intrusions.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY 2019 to FY 2020 decrease reflects the realignment of funding within this PE from Proj 0000 Innovative Naval Protoypes (INP) Applied Res to Proj 2958 Cyberspace Activities.
                                
                            
                             
                                 Directed Energy / Electric Weapons
                                 This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for directed energy, electric weapons, and hypersonic cruise and air launch booster technology.  Future adversaries will seek to neutralize U.S. conventional advantages by capitalizing on asymmetric capabilities that incorporate mobility, range, speed and deception.  Naval platforms will be on the front line of our national integrated defensive capabilities to defeat these emerging threats that are proliferating.  At the same time, the fleet/force must be able to effectively strike targets with survivable, scalable and cost-effective weapons that have sufficient range, speed and accuracy to complete a variety of missions while reducing risk to our warfighters and without creating unnecessary collateral damage or loss of life.  Technologies within this activity will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and non-kinetic systems for offensive of defensive purposes.
                                 
                                     
                                         56.333
                                         0
                                         Electro-Magnetic Railgun (EMRG):
Continue EMRG, previously funded in Program Element (PE) 0602114N Power Projection Applied Research and PE 0602123N Force Protection Applied Research. The EMRG capability will support Naval Surface Fires, Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC) defense and Anti-Surface Warfare (ASuW) missions.  Conduct applied research addressing the unique technical challenges inherent in the construction, assembly and operation of an Electro Magnetic (EM) railgun prototype capable of launching long range projectiles repeatedly, many times per minute.  Special materials and compact sub-system components will be developed that are capable of operating in harsh thermal and electromagnetic environments.  Advanced modeling tools will be developed to assess design options, analyze system concepts and inform experimental hardware design and testing.  Develop and test next generation battery energy storage and pulsed power components to assess performance and applicability towards future designs.  Develop and refine algorithms for controlling the precision timed electromagnetic pulse used to fire the railgun in the rep-rate mode.  Conduct material, physics and thermal property research for long life, rep-rate electromagnetic launch systems and actively monitor performance to understand the high currents, elevated operating temperatures, and cooling of components, so as to improve designs and increase their reliability.  Develop modeling and simulation tools that support electromagnetic launch, multi-shot life development, testing, and assessments, and ASuW missions.  The capability will electromagnetically launch a projectile with sufficient kinetic energy to travel significantly farther than traditional Naval gunfire.   

High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS):
Continue HIJENKS, a joint USAF/USN project previously funded as a FY17 jump-start effort in PE 0602114N Power Projection Applied Research.  Develop a High Power Radio Frequency (HPRF) technology payload integrated on an air platform capable of engaging multiple electronic targets with a single, scalable effects weapon across a variety of warfighting missions. This effort will culminate in a live-fire demonstration of a multi-mission/multi-target HPRF payload integrated into a demonstration platform.  The operational impacts include decreased cost exchange ratios, non-kinetic counter electronic effects, reduced collateral damage, and the ability to engage multiple targets with a single weapon.  This effort aligns Naval Science and Technology (S&T) with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.  During FY18, the following applied research development efforts are planned:  investigate Radio Frequency (RF) effects on complex electronic systems with the goal being to finalize an RF waveform specification; investigate High-Power Radio Frequency (HPRF) weapons effects for non-kinetic counter electronics to include the prediction model improvements required for mission planning of Directed Energy Weapons (DEW); perform Modeling and Simulation (M&S) to capture Radio Frequency (RF) antenna output, RF propagation, RF interaction with complex enclosures, and RF interaction with electronic circuits to characterize Directed Energy Weapons (DEW) performance to the maximum extent possible; conduct research into the time-out of action or recuperation time for complex electronics, exploring Battle Damage Indicators (BDI) for electronic disruption; determine the critical pulsed power and RF components required to reduce the High Power Radio Frequency (HPRF) payload's Size, Weight, and Power (SWaP); perform a trade-off analysis of the technology alternatives, their maturity, and their suitability for this application; develop the most promising component technologies, such as conformal antenna designs for high power, advanced high power RF source technologies, pulsed power components with higher energy densities, and advanced architectures and magnetic materials for high voltage power electronics systems; conduct risk reduction research for the RF source and antenna subsystems by examining high risk, high payoff technology alternatives to improve output power while simultaneously reducing system size and weight, and examine the efficiency of each subsystem and the impact of overall payload prime power requirements.

Solid State Laser Technology Maturation (SSL TM):
Complete the Applied Research portion of SSL TM, which was previously funded in Program Element (PE) 0602114N Power Projection Applied Research.  Complete development of the maritime laser weapons system prototype components and test them in the prototype system on a representative test platform for a naval surface combatant.  Complete the required laser weapon system component engineering, design, integration and testing necessary to have a testable, experimental prototype.
                                    
                                
                                 
                                     
                                         45.788
                                         0
                                         Continue Applied Research development addressing the unique technical challenges inherent in the construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of repeatedly launching long range, precision guided projectiles using electricity instead of chemical propellants.  Conduct a full-scale, rep-rate composite barrel structural demonstration for this project.

Continue Applied Research efforts to develop a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.  Conduct payload shock/vibration testing at the subsystem level.

Initiate development of a government laboratory laser testing environment that is representative of a shipboard environment.  Conduct the applied research associated with a land-based test at White Sands Missile Range that will involve ship integration and sea testing on an LPD ship.
                                    
                                     
                                         29.531
                                         0
                                    
                                     
                                         29.531
                                         0
                                         Conduct development efforts for a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.  Conduct the Applied Research supporting initial lab and integration testing.

Conduct research to develop a hypersonic cruise missile that is affordable and effective to mature critical technologies.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is due to a planned ramp down in Directed Energy/Electric Weapons Applied Research as some of the difficult technology challenges are being achieved, and the realignment of Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort to a newly created Project Unit 2481 in PE 0602792N.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 Electromagnetic Maneuver Warfare
                                 This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Electromagnetic Maneuver Warfare (EMW).  The electromagnetic spectrum is a key operational maneuver space enabled by continuous, real-time awareness of all spectrum activity.  This R-2 Activity supports spectrum dominance, which included efforts that focus on communications, surveillance, EMW and electronics to understand and shape the battle space.  The ability to assure access to the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor engagement.  Technologies within this activity will provide for integrated and distributed forces capable of dynamic synchronized actions through interoperable forces by incorporation of autonomous/ disaggregated systems to increase flexibility and reach within the electromagnetic spectrum.
                                 
                                     
                                         23.607
                                         0
                                         Electromagnetic Maneuver & Control Capability (EMC2):
Continue the EMC2 project, previously funded in Program Element (PE) 0602271N Electromagnetic Systems Applied Research,  by conducting applied research efforts that will enable a battle group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), Communications and Radar performance.  EMC2 will develop technology that optimizes Radio Frequency (RF) resources in order to meet the commander's intent across multiple warfare areas simultaneously within a single platform and across a strike group.  It will complete technology development and design that will be used for a Low-band RF Intelligent Distribution Resource (LowRIDR) prototype.  In addition, EMC2 will conduct studies and continue the technology development and design for a wideband, multifunction airborne system that will be integrated with ship-based, wideband multifunction systems.

Nemesis:
Complete the Nemesis project, previously funded in PE 0602271N Electromagnetic Systems Applied Research, by finishing research efforts to develop and mature technologies in multiple areas that will be used to assess the feasibility of Nemesis to coordinate Electronic Warfare (EW) operations across distributed EW systems.  Technologies being matured include swarming vehicle operations, distributed resource mission control, multi-domain coordinated operations and advanced RF component and subsystems technologies.  These emerging technologies are being designed and developed for prototype Nemesis systems which will be capable of performing coordinated EW operations across distributed EW systems.
                                    
                                
                                 
                                     
                                         11.072
                                         0
                                         Continue Applied Research efforts to develop technology which will enable a strike group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize EW, Information Operations (IO), communications, and radar performance.  Conduct the Applied Research supporting an at-sea Flexible Distributed Array Radar demonstration.
                                    
                                     
                                         7.056
                                         0
                                    
                                     
                                         7.056
                                         0
                                         Develop efforts to enable a strike group to work cooperatively in the electromagnetic spectrum by optimizing electronic warfare, information operations, communications and radar performance.  Conduct the Applied Research associated with the final design for a Low-band Radio Frequency Intelligent Distribution Resource (LowRIDR) for the EMC2 prototype.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is due to a planned ramp down in applied research as work in this technology area is approaching completion.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 INP Management
                                 This R-2 Activity was discontinued in FY 2019.
                                 
                                     
                                         1.470
                                         0
                                         Innovative Naval Prototypes (INP) Management:
Continue INP Management Support/OPS Analysis, previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research.  Conduct applied research and analysis, including technology management of INP investments supporting Department of the Navy priorities for emerging technologies of a disruptive and game changing nature.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                            
                             
                                 Undersea Warfare
                                 This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Undersea Warfare.  This R-2 Activity explores development of technologies to achieve and maintain undersea dominance in the areas of Anti-Submarine Warfare (ASW) and mine warfare, and to improve environmental sensing capabilities which support the Undersea Warfare domain.  Technologies within this activity will dramatically improve sensing and sense-making, provide integrated and distributed autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic effects payloads.
                                 
                                     
                                         14.439
                                         0
                                         Forward Deployed Energy & Communications Outpost (FDECO):
Complete the FDECO project, previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research. Complete the FDECO architecture planning study to analyze distributed, open, adaptable, and scalable architectures suitable to future naval demands.  Conduct limited objective experiments of component technologies for docking, energy transfer, communications and control.  The docking task will focus on developing and testing technologies and approaches that are vehicle agnostic (type & size), reliable and repeatable.  The energy task will focus on developing and testing technologies and approaches that maximize the availability and efficiency to transfer electrical energy to/from various networked energy sources and sinks (FDECO batteries, vehicle batteries, communication systems and sensors).  The communications task will focus on developing interface control definitions that support plug-and-play operation, federated network protocols, multiple communication modalities, dynamic latencies, various bandwidths, and adaptive command & control structures.
 
Anti-Submarine Warfare Mission Packages (ASW MP):
Complete ASW MP, previously funded in PE 0602747N Undersea Warfare Applied Research.  The ASW MP is developing a set of ASW sensors and autonomy algorithms.

Affordable Mobile ASW Surveillance System (AMASS):
Initiate AMASS, a two-year project that will verify our understanding of the physical phenomenon postulated to give superior performance.  Design source and receiver configurations suitable for future spiral development as an autonomous deployable system.  The first of three units will be fabricated and assembled, and fabrication and assembly of the second and third unit will begin.  Develop software for real time control of the source and post-test control of the receiver.  Develop software to analyze data that will be collected.
                                    
                                
                                 
                                     
                                         13.602
                                         0
                                         Affordable Mobile ASW Surveillance System (AMASS)
Continue AMASS, a three year project that will verify our understanding of the physical phenomenon postulated to give superior performance. Complete Design source and receiver configurations suitable for future spiral development as
an autonomous deployable system. The first of three units will be fabricated and assembled, and fabrication and assembly of the second and third unit will begin. Develop software for real time control of the source and post-test
control of the receiver. Develop software to analyze data that will be collected.


Initiate Applied Research efforts to develop the technology required to operate an unmanned environmental observing system in strategically important locations in support of persistent monitoring of environmental conditions.
                                    
                                     
                                         14.046
                                         0
                                    
                                     
                                         14.046
                                         0
                                         Conduct applied research associated with the development of an Arctic Mobile Observing System (AMOS), a prototype mobile sensing system incorporating Arctic-capable unmanned underwater vehicles that can be deployed anywhere in the Arctic using a central, ice-based buoy node to provide the critical infrastructure (power, communication, navigation, and environmental intelligence).  AMOS will provide the Navy with a persistent Arctic presence and environmental Arctic domain awareness at a lower cost and less risk than manned platforms.  The combination of Unmanned Underwater Vehicle (UUV) assets included in an AMOS node will determine the range, sensing capability and persistence of each node, and can be chosen based on need and Arctic location.  Work under this effort will involve understanding the trade-offs and capabilities for the prototype system.

Affordable Mobile ASW Surveillance System (AMASS)
Complete Applied Research efforts to verify performance of components to enable next generation Anti-Submarine Warfare (ASW) capability.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change from FY 2019 to FY 2020
                                
                            
                             
                                 Unmanned and Autonomous Systems
                                 This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Unmanned and Autonomous Systems.  Increased proliferation of inexpensive lethal threats targeting individual warfighters and high-value assets, combined with continued rapid advances in computing, power and energy, robotics, sensors and position guidance technologies, drives the requirement to augment expensive manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains.  Technologies within this activity will provide integrated and distributed, autonomous and disaggregated systems to increase flexibility and reach.
                                 
                                     
                                         47.468
                                         0
                                         Autonomous Aerial Cargo/Utility System (AACUS):
Complete the AACUS project, which was previously funded in Program Element (PE) 0602123N Force Protection Applied Research.  The AACUS project will complete research efforts to develop and mature technologies that perform autonomous take-off, conduct en-route navigation, classify the terrain of landing zones, detect and avoid ground-based obstacles, and safely operate in degraded visual environments.  In addition to maturing these individual technologies, specific attention will be directed toward the task of integrating them into a full scale autonomous platform to increase their technology readiness level.

Claws:
Claws, which was previously funded in Program Element (PE) 0602747N Undersea Warfare applied Research will develop the autonomy required to operate large and extra-large Unmanned Undersea Vehicles (UUVs) in an anti-access, area-denial environment.  To support large and extra-large UUV operations further forward and farther from the battle group, the technology will be evolved to allow operations with limited navigational fixes and limited communication opportunities.  During FY18, research will be conducted and technology will be matured in the areas of precision navigation, obstacle avoidance, robust communications, on-board vulnerability assessment, and payload autonomy.  Applied research efforts in advanced undersea autonomy will also be initiated.

Large Displacement Unmanned Undersea Vehicle (LDUUV):
Complete the LDUUV project, which was previously funded in PE 0602747N Undersea Warfare Applied Research.  The LDUUV Innovative Naval Prototype (INP) is developing the critical technologies of energy, autonomy, endurance, and submarine launch and recovery.  These critical technologies are needed to enable Large UUVs to be pier and ship launched, and recovered.  The technologies will enable the completion of missions with long ranges, as well as those requiring over 60 days of endurance for Intelligence, Surveillance, and Reconnaissance (ISR) tasks.  Continue development of the long endurance, air-independent energy source technology for large UUVs.  Continue development of the autonomy technology that will support operation of the UUV in the littorals.  Continue development of core UUV technologies that will extend the reliability and endurance of the UUV operating in the littorals.  Conduct a UUV fuel cell systems technology analysis, which will be used to support a land-based demonstration.

Low-Cost UAV Swarming Technology (LOCUST):
Continue the LOCUST project, previously funded in PE 0602114N Power Projection Applied Research and PE 0602123N
Force Protection Applied Research. Low-Cost UAV Swarming Technology (LOCUST) will ultimately deliver a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) and payloads that will provide game-changing disruptive capabilities over a wide range of military operations and areas of operations.  LOCUST will make advances in unmanned system collective autonomous behaviors, robust low probability of interception or detection ad hoc networks, and payload miniaturization and modularity breakthroughs to counter threats in constrained urban environments, as well as large-scale anti-access area denial defenses.  This will be accomplished at greatly reduced cost and risk when compared to traditional manned platform target prosecution. The applied research effort in 2018 specifically will conduct preliminary system design and technology developments within the three major Low-Cost UAV Swarming Technology (LOCUST) sub-systems: (1) the Distributed, Collaborative, Coordinated, & Cognitive autonomy system architecture; (2) the distributed Command & Control system architecture; and (3) a series of modular Unmanned Aerial Vehicle (UAV) payloads.

Large Displacement Unmanned Undersea Vehicles (LDUUV) - Advanced Power and Energy Demonstration (LDUUV-APED):
Continue LDUUV-APED, which was previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research. The
LDUUV-APED Program is integrating the Aluminum Power System (ALPS) air-independent fuel cell system into an existing LDUUV vehicle and conducting at-sea testing to demonstrate a mission endurance capability that meets the Navy's UUV far-term objectives (up to 70 days) for a persistent forward presence.  During FY18, the hull structural design and analysis will be completed and the energy section hull will be fabricated. Integration of ALPS into the energy section hull will begin.  Modifications to the vehicle to accept the ALPS energy section will begin.  The notional mission profiles will be finalized and development of the test plan will begin.  The vehicle-level hazards analysis will be completed and the range approval process will continue to be supported.

Medium Displacement Unmanned Surface Vehicle (MDUSV):
Continue MDUSV, which was previously funded in PE 0602123N Force Protection Applied Research and PE 0602747N Undersea Warfare Applied Research.  The MDUSV project will continue research efforts to develop and mature technologies in multiple areas that will be used to assess the feasibility of an MDUSV to perform Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW) and Electronic Warfare (EW) mission area requirements.  Autonomy technologies being matured include a robust perception approach using Electro-Optic/Infrared (EO/IR) sensors and technologies that enable autonomous all-weather operations, detection of low radar cross section craft, reduced vulnerability to jamming, and operations with reduced Radio Frequency (RF) emissions.  MCM technologies being developed include mine sweeping capabilities using High Temperature Superconductor (HTS) magnets in combination with acoustic sweep technologies.  ASW technologies being developed include an advanced version of the Non-Traditional Sensor System (NTSS) to be assessed for its autonomous ASW track and trail capability.  The project also includes development of an NTSS EW payload integrated with an MS3 Sonar. These emerging technologies are being designed and developed for an MDUSV prototype that will be capable of performing multiple autonomous missions over extended periods of time.

Tern Complete Tern, a joint Office of Naval Research (ONR) and Defense Advanced Research Projects Agency (DARPA) project, previously funded in PE 0602123N Force Protection Applied Research.  Continue airplane launch and recovery component and subsystem technology developments to enable medium size, long endurance, long-range Unmanned Aerial Vehicles (UAVs) to be launched and recovered on short deck ships.  Complete the maturation of technology addressing integration challenges associated with developing a Vertical Take-Off and Landing (VTOL) UAV capability.

Unmanned Surface Vehicle (USV) Swarm:
Continue USV Swarm, which was previously funded in Program Element (PE) 0602271N Electromagnetic Systems Applied Research and PE 0602747N Undersea Warfare Applied Research.  Conduct applied research into cooperative autonomy for unmanned surface vehicle swarms including task allocation, route planning and perception.
                                    
                                
                                 
                                     
                                         60.088
                                         0
                                         Continue applied research of autonomous payloads for large and extra-large unmanned undersea vehicles.

Continue applied research of autonomy algorithms, the command and control architecture needed for swarm control (a flying ad-hoc network), effects payloads and sensing modalities.  

Continue applied research of autonomous control for medium displacement unmanned surface systems, focusing on research into common behaviors across multiple missions, advancements in route planning, and additional perception modalities.

Complete applied research to include an at-sea demonstration of a fuel cell system on an available Unmanned Undersea Vehicle (UUV) of suitable size.

Conduct applied research into small multi-Unmanned Surface Vehicle (USV) autonomous control, including research into common multi-USV behaviors across multiple missions, multi-USV task recognition/allocation/execution and advanced perception.
                                    
                                     
                                         48.925
                                         0
                                    
                                     
                                         48.925
                                         0
                                         Conduct development of autonomous payloads for extra-large unmanned undersea vehicles. 

Conduct development of technologies that continue to support development of a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) in order to provide a disruptive capability in contested urban environments against anti-access area denial defenses.

Conduct development of technologies that will enable a self-deploying, highly autonomous, multi-mission/multi-payload Unmanned Surface Vehicle (USV) capable of operating with carrier strike groups and surface action groups at a very low operating cost.

Conduct development of an autonomous control system for multiple Unmanned Surface Vehicle (USVs) consisting of cooperative task allocation, cooperative route planning/behaviors, and shared situational awareness.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY 2019 to FY 2020 decrease is due to the completion of applied research associated with a fuel cell system for unmanned undersea vehicles.  Funding realigned specific information on each project will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 Artificial Intelligence
                                 This R-2 Activity contains coordinated AI investments for Applied Research Innovative Naval Prototype (INP) efforts that develop new technologies applying Artificial Intelligence.  This Applied Research, being conducted in coordination with complimentary Advanced Technology Development investment in Program Element (PE) 0603801N INP, will create Artificial Intelligence applications for predictive mission-focused analytics that autonomously gather, analyze, compile, interpret, and visualize a fused tactical & national all source data picture to improve decision making speeds and enable a distributed Artificial Intelligence capability that can function in a harsh and adversarial environment and is able to determine an optimal response and accelerate reactions to real time.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         14.869
                                         0
                                    
                                     
                                         14.869
                                         0
                                         Align Applied Research associated with the development of a prototype multi-domain integrated fires control capability enabled by Artificial Intelligence (AI) allowing for real-time, force-wide electromagnetic maneuver and soft-kill and hard-kill battle management. Thrust areas being explored include distributed combat data systems, AI battle management tools, and embedded machine learning.

Align Applied Research supporting the goal of demonstrating machine speed battle management tools to support continuous analysis and planning at the operational and tactical levels and dynamically synchronizing forces across intelligence, surveillance and reconnaissance, Command and Control and combat systems.  Thrust areas being explored include distributed combat data systems, adaptive data analytics and a course of action and intentions assessment AI application.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is due to the acceleration of aligned Artificial Intelligence R-2 Activity being initiated. This project is being initiated in response to the National Defense Strategy guidance for modernization of advanced autonomous systems. It will enable a broad array of autonomous functions, such as machine-speed decision making in Electromagnetic Warfare (EW) and Spectrum Management operations, through improvements in artificial intelligence.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                
                            
                        
                         In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
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                         0.000
                         0.000
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                             0
                             0
                             0
                        
                         Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                         Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Applied Research in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                         
                             
                                 NewElectro-Magnetic Railgun (EMRG)
                                 EMRG is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         7.632
                                         0
                                    
                                     
                                         7.632
                                         0
                                         Conduct applied research addressing the unique technical challenges inherent in the construction, assembly and operation of an Electro-Magnetic (EM) Railgun prototype capable of launching long range projectiles at a tactically relevant muzzle energy and repetition rate.  Special materials and compact sub-system components will be developed that are capable of operating in harsh thermal and electromagnetic environments.  Advanced modeling tools will be utilized to assess design options, analyze system concepts, and inform experimental hardware design and testing.  Develop and test next generation pulsed power components to assess performance and applicability towards future shipboard designs. Develop and refine algorithms for controlling the precision timed electromagnetic pulse used to fire the railgun in the rep-rate mode. Conduct material, physics and thermal property research for long life, rep-rate electromagnetic launch systems and actively monitor performance to understand the high currents, elevated operating temperatures, and cooling of components, so as to improve designs and increase their reliability. Utilize modeling and simulation tools that support simulated operational scenarios to quantify the value of HVP fired from a Railgun.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase in FY 2020 is due to the realignment of the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                                
                            
                        
                         In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
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                         The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs) in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities, which was established to isolate and identify cyberspace activities.
                         This Project contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R-2 Activity will enable the warfighter to take immediate, appropriate action at any time, against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.

This Project was formerly the Cyber R-2 Activity under Project 0000 (U)Innovative Naval Prototypes(INP) Applied Research.
                         
                             
                                 Cyber
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         31.003
                                         0
                                    
                                     
                                         31.003
                                         0
                                         Conduct Applied Research addressing the unique technical challenges required to achieve a systematic reduction of any computing system's attack surface across all its layers of computing.  Continue development of tools and techniques enabling powerful tailoring of an end-system computing environment to match the needs of deployed applications and users, removing software bloat and unused features, resulting in significantly reduced attack surface for both known and unknown vulnerabilities. Specific information on each project will be provided separately to the Congressional oversight committees.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY 2019 to FY 2020 increase reflects the realignment of funding within this PE from Project 0000 Innovative Naval Prototypes (INP) Applied Research to Project 2958 Cyberspace Activities. The 6% increase from the FY 2019 Cyber R-2 Activity ($23.535M) in Project 0000 to $31.003M here in FY 2020 is due to Applied Research associated with the planned third phase of the TPCP project, which covers efforts to develop tools and techniques for automatically customizing a range of standard communications protocols used in closed shipboard environments, tailoring end-system network stacks to
match the needs of deployed applications.  Addressing this computing layer is essential for achieving total protection of Navy cyber infrastructure and drastically reducing attack surface.
                                
                            
                        
                         In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
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             Applied Research
             
                 0.000
                 65.222
                 64.418
                 73.961
                 73.961
                 74.791
                 76.130
                 77.437
                 79.089
                 Continuing
                 Continuing
            
             This Program Element (PE) is for the Office of Naval Research (ONR) to cover corporate expenses including salaries, Information Technology (IT), Financial Improvement Plan (FIP) efforts, Defense Finance and Accounting Service (DFAS) Billings, and some of the day-to-day logistical costs.  The vast majority of these items represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.
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                 The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology to the fleet. The increase ensures funding is available to meet the salary needs of the current Scientific Program Officers workforce, the associated staff required to support the execution of the research, and an additional 20 FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be fully staffed at the beginning of 2020. 

Technical: Not applicable.
            
             
                 
                     0000
                     (U)Science & Tech Management - ONR Field Acts
                     
                         0.000
                         65.222
                         64.418
                         73.961
                         73.961
                         74.791
                         76.130
                         77.437
                         79.089
                         Continuing
                         Continuing
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         N/A
                         This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities (Non-MHA) salaries, communications, and other fixed costs. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research, Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program. 

Additionally, this project funds ONR field salaries, communications, and other fixed costs.
                         
                             
                                 (U) Science & Tech Management - ONR Field Acts
                                 This Project provides funds for both Non-MHA Labor and Non-Labor costs associated with executing ONR's mission to discover, develop, and transition innovative science and technology (S&T) to meet current and future needs of naval forces. Most all the funds in this project are fixed costs, such as salaries and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry.
                                 
                                     
                                         65.222
                                         0
                                         This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                    
                                
                                 
                                     
                                         64.418
                                         0
                                         This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                    
                                     
                                         73.961
                                         0
                                    
                                     
                                         73.961
                                         0
                                         This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology to the fleet. The increase ensures funding is available to meet the salary needs of the current Scientific Program Officers workforce, the associated staff required to support the execution of the research, and an additional 20 FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be fully staffed at the beginning of 2020.
                                
                            
                        
                         N/A
                         This PE funds operating costs for ONR's mission.  Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations and planned expenditures vs. actual expenditures.
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             The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

This PE addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This program supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                             Program Adjustments
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                             Rate/Misc Adjustments
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                                 0.000
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                                 0.000
                            
                        
                         
                             Congressional Add Adjustments
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                 Technical: Not applicable.

Schedule: Not applicable.
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                         This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms. For the new FY 2016 effort, Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP), the project addresses advanced technology development associated with providing the undersea energy and communications infrastructure necessary to assure undersea dominance; extend the reach of undersea assets; enhance situational awareness (SA) and standoff advantage without reducing forward presence and; provide endurance for unmanned systems necessary for force multiplication in an anti-access/area denial (A2/AD) environment.  For the Medium Displacement Unmanned Surface Vehicle (MDUSV), the project will radically change the way the Navy does mine influence sweep, anti-submarine warfare (ASW) and electronic warfare (EW) missions; it will introduce larger unmanned surface vehicles (USV) to the Navy; and it will introduce advanced autonomy to the surface Navy.
                         
                             
                                 SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
                                 This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies associated with various naval platforms (surface, subsurface and terrestrial) and the protection of those platforms. The primary research efforts within this activity are focused on advanced technology development for Unmanned Sea Surface Vehicles in support of Naval S&T Focus Area on Autonomy and Unmanned Vehicles and At-Sea Vertical Launch System rearming. Unmanned Sea Surface Vehicle (USSV) technology development includes autonomous navigation for USSVs. Also funded in this activity is the Energy System Technology Evaluation Program (ESTEP), which promotes innovation and entrepreneurial opportunities for naval personnel and student veterans through advanced technology development and demonstration projects at naval facilities and laboratories. Program goals include: advance dual-use and naval-unique technologies that increase operational capabilities and efficiencies; leverage commercial technologies and private investments to provide warfighter capability at reduced cost; and evaluate innovative technologies from naval laboratories and startup companies.
                                 
                                     
                                         17.161
                                         0
                                         -Conducted advanced research related to critical S&T for development of autonomous navigation for USVs from host ship.

-Expanded research for conducting advanced technology demonstrations to evaluate emerging energy technologies using Navy and Marine Corps facilities as test beds and evolving the MDUSV effort to demonstrate the operational benefit of a highly autonomous, large USV with a modular payload capability and demonstrate at-sea three modular payloads.

-Initiated efforts to fund a prototype and operational demonstration of At-Sea Rearm of Vertical Launch System (VLS) capability in a relevant environment.
                                    
                                
                                 
                                     
                                         23.941
                                         0
                                         Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned Sea Surface Vehicles from host ship. Expand research for conducting advanced technology demonstrations to evaluate innovative energy technologies using Navy and Marine Corps facilities as test beds. Perform non-recurring engineering, modeling and fabrication necessary for a prototype and demonstration of At-Sea Rearm of Vertical Launch System (VLS) capability in a relevant environment during FY22.
                                    
                                     
                                         26.703
                                         0
                                    
                                     
                                         26.703
                                         0
                                         - Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned Sea Surface Vehicles from host ship. 
 
- Continue ESTEP project efforts, including assessment of advanced energy technologies; development of cyber-physical security for energy networks; and utilization of autonomous systems, artificial intelligence and advanced manufacturing to address operational challenges in logistics and readiness.

- Continue efforts for prototype and operational FY22 demonstration of At-Sea Rearm of Vertical Launch System (ASRV) capability in a relevant environment including crane, mooring system, strike-up/strike-down system fabrication and testing.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 to FY 2020 includes additional investment to support preparation for prototype and operational FY 2022 demonstration of At-Sea Rearm of Vertical Launch System capability.
                                
                            
                             
                                 AIRCRAFT TECHNOLOGY
                                 The Aircraft Technology activity develops technologies for enhanced capability of Naval aviation aircraft platforms in terms of mission effectiveness, platform range, responsiveness, survivability, observability, readiness, safety and life cycle cost. It also develops new Naval air vehicle concepts and high impact, scalable Naval air vehicle technologies, such as - autonomous air vehicle command and control, helicopter and tiltrotor rotor drive systems, aerodynamics, propulsion systems, materials, structures and flight controls for future and legacy air vehicles. This activity directly supports the Naval Research and Development Framework, principally in the Autonomy and Unmanned Systems, Platform Design and Survivability, Power and Energy and Total Ownership Cost Focus Areas.
                                 
                                     
                                         5.890
                                         0
                                         - Continued the advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program. Critical technology development efforts continue with major engine manufactures and system contractors to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier based Tactical Aircraft (TACAIR)/Intelligence, Surveillance and Reconnaissance (ISR) systems.
                                    
                                
                                 
                                     
                                         6.251
                                         0
                                         Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program. Critical technology development efforts continue with major engine manufactures and system contractors to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier based Tactical Air (TACAIR) Intelligence, Surveillance and Reconnaissance (ISR) systems.
                                    
                                     
                                         6.136
                                         0
                                    
                                     
                                         6.136
                                         0
                                         Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program which will enable the Navy's Next Generation Air Dominance (NGAD) carrier aircraft. Critical technology development efforts continue with major engine manufacturers and to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine controls, variable area turbines, Ceramic Matrix Composites (CMC), Polymer Matrix Composites (PMC), and Integrated Propulsion, Power and Thermal Management Systems (IPPTMS) architectures and technologies. These efforts will support the Navy's planned NGAD Technology Maturation and Risk Reduction program for the engine design and development, and Integrated Propulsion, Power and Thermal Management System.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                            
                        
                         The overall goals of this advanced technology program are the development of technologies which focus on the warfighter and providing the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage, while preserving operational capability. Overall metric goals are to transition the advanced technology projects into acquisition programs. Each Activity within this PE has unique goals and metrics, some of which include classified quantitative measurements. Specific examples of metrics under this PE include: - Advanced technology demonstrations to evaluate emerging energy technologies. 

For the Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP) effort, the overall goals is the development of technologies which focus on energy management and transfer technologies that enable persistent undersea operations by unmanned vehicle (UV) Fleet; provide system architectures that are persistent, scalable and mission agile; provide communication and energy infrastructure available in degraded and contested environments and; provide a platform-agnostic solution that reduces development and maintenance costs.  Overall metric goals are to transition the key advanced technology elements, Forward Deployed Energy (FDE), Forward Deployed Communications (FDC) and Forward Deployed Docking (FDD) into acquisition programs. Each Activity within this PE has unique goals and metrics, some of which include classified quantitative measurements. Specific examples of metrics include: - Advanced technology demonstrations to evaluate energy and data transmission and persistent connectivity.

Medium Displacement Unmanned Surface Vehicle (MDUSV), the objectives are to 1) Demonstrate, using specific payloads, the multi-mission versatility of MDUSV, and identify key interface requirements for future payloads; 2) Provide a robust assessment of MDUSV's collision regulations (COLREGs) autonomy to build confidence in the reliability and safety of the autonomous control system;  and 3) Enable the evaluation of MDUSV's operational utility and design to support an acquisition transition decision.
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                             0
                             0
                             0
                             0
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                             0
                        
                         Develop advanced technologies, critical to protecting naval installations, to provide seamless full spectrum protection against asymmetric attack by improving the ability to: detect and identify developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.  Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.
                         
                             
                                 EMERGING THREATS
                                 This activity includes development of advanced technologies critical to protecting naval installations, and will provide seamless, full spectrum protection against asymmetric terrorist attack by improving the ability to: sense developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.  Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.
                                 
                                     
                                         2.695
                                         0
                                         - Continued development of lower cost/higher performance Force Protection sensors and automated detection algorithms,
and decision support tools.
- Continued research to reduce force protection manpower and equipment costs through automation and predictive learning
algorithms.
-Continued threat characterization research and perception experiments for sensor performance optimization and model
development and validation.
- Continued development of all-weather sensors optimized for installation of force protection.
- Continued research into sensors for use in counter-surveillance around protected facilities.
- Continued research to advance sensor fusion capabilities in high density networks with diverse sensor grids.
- Continued development of assessment algorithms and information analysis technologies to augment skills or replace
persons in operations centers.
- Continued interim demonstration of acoustic sensors for perimeter and area surveillance in realistic environments.
- Continued development of protection technology for naval installation power and energy infrastructure.
- Continued research in non-acoustic detection, tracking, classification, engagement of underwater threats to naval
installations.
- Continued development of autonomous unmanned harbor defense systems for perimeter patrol and threat interdiction.
- Continued research into automated vehicle entry control point monitoring, automatic vehicle classification, risk assessment and logic system decision making.
- Continued development of non-contact biometric verification technologies to support unmanned automated access control
systems.
- Continued and expand development of Virtual Inductive Loop technology to include pedestrians, two wheeled vehicles, and
multi-lane automated gates
- Completed development and demonstration of electro-optic sensors and fusion algorithms for installation surveillance in
adverse weather conditions.
- Completed development and conduct demonstration of sensors and countermeasures for use against underwater threats to
include surface swimmers, underwater divers, diver propulsion aids, and underwater unmanned vehicles.
                                    
                                
                                 
                                     
                                         2.423
                                         0
                                         Complete development and conduct full demonstration of Virtual Inductive Loop technology to include automated perimeter surveillance in the region of the entry control point. Replacing in ground inductive loops with video based virtual inductive loops will improve reliability and performance and reduce maintenance costs associated with Naval Facilities Engineering Command (NAVFAC) automated gates.  
Ongoing development of Autonomous Maritime Asset Protection capabilities for detection, classification, and defeat of small unmanned air, surface, and subsurface threats to naval installations through fusion of electro-optic sensors, acoustic sensors and countermeasures technologies demonstrated under this program.
                                    
                                     
                                         2.447
                                         0
                                    
                                     
                                         2.447
                                         0
                                         Continue development, and conduct interim demonstration, of the Autonomous Maritime Asset Protection System (AMAPS) capability including integration of unmanned response technologies. Develop capability to detect and counter small unmanned underwater vehicles (C-UUV) in the harbor environment and integrate into AMAPS. Develop technologies to detect and counter small unmanned air threats within the constraints and parameters associated with Commander Naval Installations (CNIC) and NAVFAC requirements.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The overall goal of this program is to develop technologies which will provide protection for our naval installations against asymmetric attack.  Specific metrics include: a 50% reduction of manpower required to perform force protection surveillance, situational awareness, and decision making, a 2x improvement in electro-optical sensor performance in adverse weather conditions, a 50% reduction in sensor cost per square or cubic meter of detection at a given resolution, and a 50% reduction in false alarm rates for automated detection and tracking algorithms both on, above and below water.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Navy Automonous Swarmboats
                                 
                                     27.039
                                     Funding used to execute further research and support for Navy Autonomous Swarmboats, including multi-unmanned surface vehicle (USV) autonomous operations.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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                 0.000
                 9.231
                 8.804
                 9.499
                 9.499
                 8.008
                 8.169
                 8.336
                 8.503
                 Continuing
                 Continuing
            
             The activities described in this PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this PE address technologies critical to enabling the transformation of discrete functions to network centric warfare capabilities, which simultaneously perform Radar, Electronic Warfare (EW), and Communications and Network functions across platforms through multiple, simultaneous and continuous communications/data links.  The Electromagnetic Systems Advanced Technology program addresses Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, EW sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.  Within the Naval Transformational Roadmap, this investment offers affordable options for the transformational capabilities required by the Sea Shield (Theater Air and Missile Defense), Sea Strike (Persistent Intelligence, Surveillance, and Reconnaissance), and ForceNet (Communications and Networking) SeaPower 21 Naval Warfighting Pillars. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The change from FY19 to FY20 reflects increased investment in Global Positioning System (GPS) and Navigation Technology.
            
             
                 
                     2913
                     Electromagnetic Systems Advanced Technology
                     
                         0.000
                         9.231
                         8.804
                         9.499
                         9.499
                         8.008
                         8.169
                         8.336
                         8.503
                         Continuing
                         Continuing
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Work in this project addresses cost-effective Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, Electronic Warfare (EW) sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.
                         
                             
                                 ELECTRONIC AND ELECTROMAGNETIC SYSTEMS
                                 The overarching objective of the Electronic and Electromagnetic Systems Activity is to develop, test, and demonstrate Communications, Electronic Attack (EA), Electronic Surveillance (ES), Electronic Warfare (EW), and Radar functions. A portion of this PE is devoted to mid-term technology development in close concert with acquisition programs of record. The products of these efforts are planned for transition at the end of their schedule into the associated acquisition program of record.
 
Major thrust within the Electronics and Electromagnetic Systems program are: a) Advanced EW Enabling Technologies - Develop classified advanced electronic warfare technology in support of current and predicted capability requirements.
                                 
                                     
                                         5.169
                                         0
                                         Continued research in the areas of improved threat warning systems; Electronic warfare Support (ES); decoys and countermeasures against weapon tracking and guidance systems; Electronic Attack (EA) against adversary Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); and Electronic Protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the Electromagnetic Spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                    
                                
                                 
                                     
                                         4.204
                                         0
                                         Continue research in the areas of improved threat warning systems; electronic warfare support (ES); decoys and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                    
                                     
                                         4.180
                                         0
                                    
                                     
                                         4.180
                                         0
                                         COnduct research in the areas of improved threat warning systems; electronic warfare support (ES); decoys and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces. Refine design of and implement next-generation electronic warfare development and evaluation capability for the Navy (classified details available). Employ the updated capability for real-world assessments of existing electronic warfare and sensor system performance. Conduct analysis of results of FY19 test and evaluation activities. Refine and modify designs based on results, and initiate implementation of modified and additional capabilities. Continue close coordination with associated S&T and acquisition programs.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                            
                             
                                 GLOBAL POSITIONING SYSTEM (GPS) & NAVIGATION TECHNOLOGY
                                 The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using either GPS systems, non-GPS navigation devices, or atomic clocks. This activity will increase the operational effectiveness of U.S. Naval units. The focus is on the mitigation of GPS electronic threats, the development of atomic clocks that possess unique long-term stability and precision, and the development of compact, low-cost, Inertial Navigation Systems (INS). The following are non-inclusive examples for projects funded in this activity. As a result of a comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation and Timing, there has been increased investment in the Global Positioning System (GPS) & Navigation Technology thrust for Assured Time Dissemination research.
                                 
                                     
                                         4.062
                                         0
                                         Continued advanced research and development in position, navigation and timing.  This research aims to develop devices and systems that provide assured, cost-effective, and mission relevant PNT to the warfighter.  Areas of investment included robust Global Positioning System (GPS), non-GPS navigation aids, and assured timekeeping.  Specifically, research in GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                
                                 
                                     
                                         4.600
                                         0
                                         Conduct advanced research and development in position, navigation and timing. This research aims to develop devices
and systems that provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, research that enables robust integrity checking and monitoring of GPS in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time as well as time-transfer techniques for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, correlation navigation technique using high precision earth maps, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                     
                                         5.319
                                         0
                                    
                                     
                                         5.319
                                         0
                                         Conduct advanced research and development in position, navigation and timing. This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring UTC(USNO) time via alternative electromagnetic links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY 2019 and FY 2020 is for increased investment in Assured Time Dissemination research in the Global Positioning System (GPS) and Navigation Technology thrust. This increase comes as a result of a comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation and Timing.
                                
                            
                        
                         Advanced Electronic Sensor Systems for Missile Defense and Long Range Detection and Tracking ECs are aligned to the Navy's Advanced Cruiser (CG(X)) plans and closely coordinated with Naval Sea Systems Command Integrated Warfare Systems (PEO IWS 2.0). Other performance metrics are discussed within the R-2a.  Navigation and timekeeping developments are aligned and coordinated to the OPNAV (N2N6E4) Assured PNT plan for surface and aviation platforms and with the Special Programs office's technology development roadmap.
                    
                
            
        
         
             0603640M
             MC Advanced Technology Demo
             19
             2020
             PB
             2019-03
             Navy
             1319
             Research, Development, Test & Evaluation, Navy
             3
             Advanced Technology Development (ATD)
             
                 0.000
                 164.992
                 174.809
                 172.847
                 172.847
                 168.520
                 171.906
                 175.319
                 178.826
                 Continuing
                 Continuing
            
             This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, expeditionary forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Cost limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects.  This PE matures technologies emerging from PE 0602131M-Marine Corps Landing Force Technology to develop concept prototypes and initial experimentation to confirm feasibility in an environment relavent to operations. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Major program adjustment is associated with a one-time $15M increase in FY20 in order to enhance Intelligence, Surveillance, and Reconnaissance (ISR) capabilities. Will initiate efforts to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway. Additional $10M in FY20 and subsequent across the FYDP to fund Marine Corps Science and Technology in-line with Office of the Secretary of Defense (OSD) steady-state guidance. Efforts are justified in Project 2297.
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                         This project funds technology demonstration, experimentation, and prototyping; and more technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new S&T. This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.

Emphasized within this project are increased efforts to actively demonstrate advanced technologies and system concepts. These demonstrations and experiments focus on the specific technologies, not necessarily their operational application, and vary based on the technical maturity of the project. This early technology exposure gives Marines a view into the future and enables them to use their imagination and innovation to envision novel employment of the technology and inform the acquisition process.
                         
                             
                                 COMMAND, CONTROL, COMMUNICATIONS, COMPUTERS (C4)
                                 This activity investigates robust, resilient, and secure networked communications pathways and capability that support an expeditionary force's distributed and disaggregated operations. Research supports both networked and local computation for communications that exploits the expeditionary forces close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent, and Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic operations and as such are susceptible to cyberattacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications networks; distributed computing to support information dissemination to all echelons; improved capabilities in over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software and data processing to support formation of an appropriate common picture. Other efforts include power management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within the joint environment.

Further, this activity integrates and demonstrates enhanced communications and situational awareness capabilities in experimental and warfighting environments reflecting USMC operations. Advanced technology resources will be developed and applied to complement commercial, other service, and defense agency investments to produce a technology base addressing identified Marine Corps technology gaps.  Focus will be on developing component level prototypes and experimentation in relevant environments.
                                 
                                     
                                         7.420
                                         0
                                         - Continue urban navigation with limited Global Positioning System availability demonstrations.
- Continue demonstrations of improved urban communications capabilities.
- Continue Advanced HF Antenna effort.
- Initiate Advanced Cryptography Technology.
- Initiate Adaptive Distributed Messaging.
- Transfer all Tactical Cyber Warfare efforts to the Expeditionary Cyber Activity.
                                    
                                
                                 
                                     
                                         6.480
                                         0
                                         The Command, Control, Communications and Computers (C4) research effort focuses heavily on the continued development and integration of multiple underlying technologies into subsystems and system with the purpose of demonstrating the tactical exploitation of information and the electromagnetic spectrum. To address resiliency requirements,C4 is coordinating closely with Expeditionary Cyber to address resiliency requirements by efficiently exploiting multifunction capabilities in portable and reduced Size, Weight, Power, and Cost systems. Other efforts include power management, low detectability, and interoperability within the joint environment This integrated rapid co-design, prototyping, and experimentation approach will reduce time needed to provide new capabilities to the US Marine Corps. Developed and demonstrated technologies will include signature management, interoperability, spectrum maneuver, damage assessment monitoring, and information dominance for tactical edge systems.
                                    
                                     
                                         10.000
                                         0
                                    
                                     
                                         10.000
                                         0
                                         The C4 and Electronic Warfare research effort focuses heavily on the continued development and integration of multiple underlying technologies into subsystems and system with the purpose of demonstrating the tactical exploitation of information and the electromagnetic spectrum. To address resiliency requirements of C4 this effort is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and Expeditionary Cyber research portfolio also described herein so as to most efficiently exploit multifunction capabilities in portable reduced Size, Weight, Power, Cost systems. This integrated rapid co-design, prototyping, and experimentation approach will reduce time needed to provide new capabilities to the US Marine Corps. Developed and demonstrated technologies will include advanced signature management, interoperability, machine learning, spectrum maneuver, damage assessment monitoring, and information dominance for tactical edge systems. Additional emphasis of operating in the challenging warfighter electromagnetic spectrum environment is addressed in the multifunction electronic warfare domains.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is associated with greater emphasis on deception and signature management.
                                
                            
                             
                                 FIREPOWER
                                 The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo beneficial to expeditionary maneuver warfare. Maintaining focus on Size, Weight, Power, Cost and Distributed, Intermittent and Limited  environments stresses the technical solutions available.

This activity furthers the maturity of researched technology solutions by also developing the integration required to effectively demonstrate and test emergent capabilities. Achieving a true combined arms state involves a full systems approach for both kinetic and non-kinetic capabilities all driven by a holistic targeting capability.

This activity develops technology for application on current and future expeditionary weapons and elements of the kill chain. It includes, but is not limited to, the following technologies: fuze, fire control, targeting, launch/propulsion, lethality, and accuracy.
                                 
                                     
                                         8.734
                                         0
                                         - Continue development of targeting and engagement technologies for distributed operations collaborative fires integration and demonstrations.
- Continue design, development, prototyping and testing of lightweight technologies that provide individual Marines enhanced capabilities to detect and identify man-size targets out to at least the maximum effective range of their personal weapons during all conditions (daylight, limited visibility, & darkness) by integrating multiple capabilities into a single system.
- Continue Engineering and Development portion of Awareness for Lightweight Engagements and Remote Targeting (ALERT) to develop large aperture, lightweight lens with enhanced fields of view.
- Continue the Engineering and Development portion of Semi-Autonomous Fires Technology (SAFT) to develop semi- autonomous fire control systems for use in next generation remote weapons systems, to enhance performance and minimize gunner/operator burden.
- Continue investigation of the scalability of variable effects conventional munitions, gun, and propulsion technologies for improving firepower effectiveness while increasing affordability and decreasing logistics burden in support of expeditionary warfare.
- Continue development of precision fires engagement technologies, to include trajectory shaped 81mm mortars, 83mm missiles, and smaller precision munitions.
- Initiate High Reliability Dual Purpose Improved Conventional Munitions (DPICM) Replacement (HRDR) to include projectile integration, lethality enhancement, fuze setting integration and aerodynamic and aerospace technologies.
- Initiate the advanced technology portion of Caseless, Lightweight, Low-volume Round (CLLVR) to develop lightweight, small caliber ammunition for individual, crew served, and remotely mounted weapons.
                                    
                                
                                 
                                     
                                         16.955
                                         0
                                         This activity will finalize development of direct electrical ignition for caseless small caliber ammunition for integration and testing.  Development of fuzing and sensor technologies for cannon-delivered area effects munitions will continue.  Systems engineering of supervised-autonomous weapon system control will continue, implementing engagement logic, to develop and demonstrate the key enabling technologies and command and control methods for weaponized unmanned ground vehicles. Efforts will include prototype weapon systems for technical evaluation.
                                    
                                     
                                         9.000
                                         0
                                    
                                     
                                         9.000
                                         0
                                         Finalize development of caseless small caliber ammunition: development of fuzing and sensor technologies for cannon-delivered area effects munitions, and development of supervised-autonomous weapon system control technologies for weaponized unmanned ground vehicles. Munitions developments will focus on low cost, extended range, precision munitions with improved lethality warhead payloads for use against stationary and moving targets on land and water, in satellite and network denied environments.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is associated with one time increase in FY19 for the HR DPICM Replacement in the amount $8.6M.
                                
                            
                             
                                 FORCE PROTECTION
                                 This activity investigates new ways and means to protect forces and materiel across all operational settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic Warfare and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are exacerbated due to Size, Weight, Power Cost constraints inherent to Marine Corps operation and the harsh nature of the amphibious environment. 

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced sensors for counter tactical surveillance, active protection, and signature management. This activity also considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and threat detection systems as well as technologies for improved protection for individuals against blast, ballistic and blunt impact threats.
                                 
                                     
                                         10.422
                                         0
                                         - Continued development of technologies to defeat side/top attack and advanced fuze mines through signature reduction and advanced signature duplication.
- Continue development of technologies to locate and defeat IEDs.
- Continue development of technologies to defeat advanced mine fuzes (seismic, acoustic, and infrared).
- Continue demonstration of laser technology readiness for battlefield employment.
- Continue physics-based characterization of signatures of proud/buried targets/explosive hazard indicators across the spectrum of applicable detection modalities using knowledge/investigation of target physics.
- Continue a program to demonstrate the fusion of multiple modes of detection of explosive hazards into a single system.
- Continue development of materials and helmet systems that absorb/dissipate blast shock waves.
- Continue an advanced technology demonstration for modular mission packages for the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue an advanced technology demonstration for autonomous vehicles in the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue a project to develop organic technology solutions for the detection and clearance of explosive hazards and obstacles encountered by Marine Corps forces during amphibious operations.
- Continue a project to investigate the detection and neutralization of explosive hazards in multiple, diverse, environments.
- Continue a program to fuse multiple technologies that will detect and classify tactical surveillance and targeting threats before engagement from a moving platform.
- Continue an advanced technology demonstration that uses Warfighter modeling and simulation efforts and advanced materials to create, test, and evaluate modular and scalable personal protective equipment.
- Complete Warfighter modeling and simulation efforts for the Warfighter-as-a-System analysis approach and methodology combining survivability, mobility, and warfighter performance parameters.
- Complete an advanced technology demonstration that detect and classify tactical surveillance and targeting threats before engagement from a moving platform.
- Complete an integrated technology demonstration to develop a system of systems that addresses route reconnaissance and clearance for a MEU.
- Complete development of advance modular and scalable personal protective equipment utilizing advances in mobility/survivability modeling and simulation, materials, and bio-fidelic surrogates.
- Complete projects to develop Personnel Protection Equipment (PPE) through novel Modular, Tailorable and scalable design concepts which increase survivability and operational suitability to the warfighter.
- Complete broad based material (ceramics, fiber and Fiber Re-Enforced Plastics) to demonstrate the possibility of significant weight reductions (greater than 50%) can be achieved.
                                    
                                
                                 
                                     
                                         10.794
                                         0
                                         FY 2019 Plans are focused on efforts to integrate and fuse sensor modalities while experimenting with the effectiveness of automated target recognition algorithms in high clutter environments at high speed over off-road terrains. Work will emphasize signature management of vehicle systems and integrating the knowledge of our own susceptibility, intelligence estimates of threat capabilities, and in situ data to enhance situational awareness.  Focus is also on lightweight protection systems in the area of active protection that provide hemispherical coverage while reducing the threat to dismounted forces. Complete efforts associated with development of Passive Armor capabilities. Last, research is being conducted on modular, scalable, integrated stand-off Radio Frequency based explosive hazard (Improvised Explosive Devices & Mines) detection system that can be operated as a remote or autonomous system.
                                    
                                     
                                         13.415
                                         0
                                    
                                     
                                         13.415
                                         0
                                         FY 2020 Plans emphasize development of miniaturized hardware systems for the detection of threats across a variety of sensing modalities to take advantage of unique susceptibilities of threat systems at significant ranges. Leveraging these sensor systems, there will be development of computer vision and machine learning approaches for automated target recognition within these innovative sensing modalities. There will be development of feature extraction of threats leveraging RF based 3D buried object detection. Signature reduction materials and sensor hardware for pre-shot detection of ambush threats and surveillance will be demonstrated on platforms to evaluate enhanced survivability.  Efforts will also include tactical decision aids that provide vehicle susceptibility assessment and route planning recommendations. Additionally, technologies and systems supporting the neutralization of threat systems via kinetic and non-kinetic means, to include unmanned aerial vehicles, will be developed.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is associated with greater emphasis on mine countermeasures and counter-unmanned aerial systems activities.
                                
                            
                             
                                 HUMAN PERFORMANCE, TRAINING & EDUCATION
                                 This activity investigates two technology investment areas, warrior resilience, and decision-making and expertise development. Warrior resilience is focused on advanced training technologies and methodologies that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates the development and improves the retention of skills in decision making, situation awareness, and individual and team adaptability and coordination on decentralized, dynamic and dispersed battlefields.  Focus will be on developing component level prototypes for Marines to evaluate and experiment with.
                                 
                                     
                                         6.618
                                         0
                                         - Continue the development of small-unit training for adaptability and resiliency in decision making (SUDM), to enhance the Marine Air Ground Task Force's capabilities by training and equipping small-unit leaders to handle the demanding complexities and possess the adaptive mindset necessary to operate across the spectrum of conflict; empowering our strategic corporals as well as all of our junior leaders to fight, operate, and win in this challenging security environment.
- Continue design and development of a Marine augmented classroom environment (ACE) that will enhance instructors' teaching performance and student learning outcomes.
- Continue design and development of a test-bed and conduct The Basic School evaluation to test the efficacy of simulation based training in that curriculum.
- Continue development and demonstrate an agent-based surrogate instructor development environment (ASIDE) to allow USMC to field small-team focused intelligent training solutions.
- Continue the development of measures of training effectiveness that connect training tasks with measures of performance under various stressors.
- Continue a holistic model solution that leverages previous efforts in warrior resilience and fitness to enhance performance and mitigate injuries at the infantry small unit level.
- Complete development of an individualized fatigue countermeasure training tool for Marines that will provide increased fatigue resilience training effectiveness, improved fatigue management and reduced fatigue-related operational errors.
- Complete development of a master instructor development system (MIND) which will provide measurement framework to support the development of master instructors by creating a developmental model of instructor mastery.
- Initiate adaptive training techniques to support training efficacy and efficiency.
                                    
                                
                                 
                                     
                                         6.107
                                         0
                                         Rapid advances in wearable and human performance related technologies have provided the opportunity to demonstrate the utility of these technologies with Marine Corps populations to increase physical readiness and reduce injuries.  The increased use of simulation-based training capabilities such as augmented reality offer the possibilities to demonstrate new capabilities, such as 3-Dimensional (3D) visualization, that will accelerate and increase decision making. Efforts will support hardware, software, data collection and demonstrations to support increase decision making and expertise development and warrior resilience.
                                    
                                     
                                         5.300
                                         0
                                    
                                     
                                         5.300
                                         0
                                         Conduct research in wearable physiological monitoring, predictive algorithms, health tracking capability, and related technologies will provide the opportunity to integrate with Marine Corps' 'Force Fitness Division' programs in support of close combat formations and populations, in order to increase physical readiness and reduce potential injuries. The use of these 'Warrior Resilience' programs may be demonstrated as integral elements of larger, multipurpose exercises focused on all aspects of military tasks, or as stand-alone events where the primary purpose is to illustrate the capability to achieve improved awareness of the physical and physiological readiness of the individual. 
The advance of augmented reality devices and the content available for collection and display, and each of their contribution to simulation-based training (and the increased decision-making ability that this training can afford) will provide the opportunity to demonstrate 3D terrain visualization, battlefield control measures and effects, and target identification and classification. This robust and ever increasing capability will be incorporated into demonstration opportunities at ever-increasing levels of complexity and scale to demonstrate the increased decision making efficiency - in both speed and accuracy of information processing across the plan, execute, and debrief spectrum of operations.  Demonstrations will include advances in hardware, software, collection and display capabilities that will support increased decision making and expertise development and warrior resilience.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is associated with de-emphasis on custom wearable components in force fitness.
                                
                            
                             
                                 INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                 This activity investigates enhanced situational awareness, persistent surveillance, and tactical decision making through automated analysis of data and rapid integration of information and acquired knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers, especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations, operational Course of Action development, and autonomous surveillance in support of distributed operations.

Further, this activity supports the demonstration of technologies to enhance situational awareness and tactical decision making through automated analysis, fusion of data, rapid integration of information, and acquired knowledge resulting in actionable intelligence at the lower command levels. The activity includes the demonstration of ISR efforts involving enhanced reconnaissance and persistent surveillance, and sensors for unmanned ground and aerial vehicles. Advanced technology demonstrations also include the collection of information [monitoring, sensing, and locating] in the 3-Dimensional urban battlespace as well as exploiting information [identifying and classifying data] as part of the intelligence preparation of the battlespace in order to facilitate operational maneuver and distributed operations.
                                 
                                     
                                         7.868
                                         0
                                         - Continue research on the development of automated data tagging algorithms that enable connected graphs of structured and unstructured data.
- Continue technology development required to enable tactical UAS on-board processing of terabytes of data in real time.
- Continue research on technologies needed to tailor information delivery to warfighters based on mission context and user preferences.
- Continue project to demonstrate the feasibility of analytic populated big data architectures to populate and maintain a global knowledge environment relevant to rapid turn amphibious mission planning.
- Continue project to develop a set of video analytic classifiers (entity, behavior, and scene) that can run in a power efficient manner in embedded hardware.
- Continue project to enable the synchronized planning and management and ISR assets given a set of disparate mission information requirements.
- Continued project to enhance the extraction of target quality information from unregistered unstructured images and imagery.
- Continue effort to automate the design and conduct of use cases relevant to tactical information requirements.
- Continue research to develop a capacity to run tracklet fusion, track analysis and data to track or track to track correlation as a distributed service run as a map-reduce job, both forensically and in real time.
- Continue research to develop a prototype system capable of maintaining the entity models needed for entity co referencing during real time natural language processing workflows.
- Continue project to optimize the collection planning process through automation by automatically generating sensor plans, automating the production of information products, and delivering the most relevant information to the warfighters to enable rapid response in an evolving intelligence environment.
- Continue project to develop a capability to automatically deliver mission relevant information to an agile tactical unit based on mission ontologies, user preferences and high level descriptions of information needs.
- Continue project to develop a capability that will track and enhance mission readiness enabled by a dynamic machine understanding of mission information needs, a matured sensor optimization ability and operations research applied to course of action analysis.
- Continue the development of level 1 and level 2 fusion capabilities applied to complex graphs.
- Continue the development of cost functions for predictions made from data embedding spaces.
-- Continue the development of a knowledge informed workflow manager capable of generating workflows automatically in response to alert conditions.
- Continue the development of power efficient neuro inspired algorithms for machine understanding.
- Initiate research to derive node and network signatures from node attributes, interactions and published communications, and causality between topics and sentiments to enable prediction of future behavior and events.
- Initiate research on applying recommendation theory to assist the effectiveness of intelligence and operations staffs.
- Complete project to improve expeditionary force capabilities to discover and process data across integrated cross domain systems.
- Complete development of a user composable search and display capability enabled by map reduce technology.
- Complete project to improve the enterprise recognition of critical tactical information relevant to real-time mission execution. 
- Complete research on the development of a capability to automate the extraction of video events relevant to mission information needs in real time on power efficient hardware.
- Complete research on implementing orchestrated advanced analytics running across cloud and non-cloud based architectures.
- Complete the development of complex event detection that is informed by entity pedigree.
                                    
                                
                                 
                                     
                                         8.460
                                         0
                                         This activity will begin to divest investments in approximate computing for power efficiency. Research and develop prototype systems for  machine question answering capabilities and in automating machine generation of complex standard military information based products.  Investments are also continuing in experimentation and demonstration in artificial intelligence relevant to decision support and sensor autonomy.  Increased focus will be put on investments in technology to enable all sensors, weapons, platforms to be smarter and more capable of knowing why, when and how to collaborate.
                                    
                                     
                                         8.400
                                         0
                                    
                                     
                                         8.400
                                         0
                                         Conduct assessment of the operational utility of natural language processing and computer vision.  Show operational relevance of computer vision as an autonomy enabler.  Increase emphasis on the production of synthetic data useful to train decision aids.  Accelerate deep learning enabled data fusion.  Mature algorithms capable of analyzing signatures and signature changes from graph data.  Initiate development of deep learning architecture enablers including dynamic graph stores and workflow managers for models.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 USMC FUTURE NAVAL CAPABILITIES
                                 This R-2 Activity addresses the advanced technology development associated with the Marine Corps' participation in the Department of the Navy's (DoN) Future Naval Capabilities (FNC) Program.  The objective of the work in this PE is to develop promising technologies emerging from the FNC technology candidates funded in PE 0602131M that have been matured to higher Technology Readiness Levels (TRLs). Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0603673N.  The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, is being resourced in this PE.  Funding for FNC technology candidates at lower TRLs (3 to 4) is being resourced in PE 0602131M.  ONR is working closely with the Resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces. 

Prior to FY19, FNC Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine Corps leadership that this approach limits DON's ability to exploit technology advances and respond quickly to naval needs.  As a result, future BA 3 investments supporting the FNC Program are now made less than one year before commencing execution. Because FNCs are now starting at higher TRLs, the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Individual R-2 Activities have been discontinued and investments are organized to enhance collaboration with the acquisition stakeholders and their resource sponsors. A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                 
                                     
                                         27.487
                                         0
                                         - Continue development of wide area surgical and persistent surveillance technologies (WASPS).
- Continue Automated Processing for Spectral Exploitation and Dissemination (APSED) - Integrate and conduct laboratory tests of air-to-ground embedded processing capabilities.
- Continue Compact Wide Area Reconnaissance and Spectral Sensor (CWARSS) - Finalize the design of the multi-access hardware architecture to accommodate Electro-Optic/Infra-Red (EO/IR) and hyperspectral sensors.
- Continue development of spectral and reconnaissance imagery for tactical exploitation (SPRITE).
- Continue Target Processing Center (TCP) Radar/Context Fusion by developing and testing algorithms to amplify or dampen threat surfaces based on Rules of Engagement (ROE).
- Continue Target Processing Center (TCP) Radar Fusion and False Track Mitigation - Test and improve radar fusion and false track mitigation technologies within a relevant environment.
- Continue development of the Ground Based Air Defense On-the-move high energy laser demonstrator (GBAD).
- Continue Data Conditioning - Develop pattern recognition algorithms that can work against large Ground Moving Target Indicator (GMTI) data sets.
- Continue Network Adaptive Communication Services - Develop gateway-mediated exchange mechanisms for existing or new gateways, and information sources using network awareness and multi-mode protocol adaptations.
- Continue development of Advanced Topcoat System - Ground Vehicle Enabling Capability (EPE-FY16-01); specifically the formulation development of a high performance, zero-isocyanate Chemical Agent Resistant Coating (CARC) system that provides enhanced corrosion resistance and improved operational functionality on ground vehicle platforms.
- Continue the development of a high reliability distributed fuzing system for the 155mm DPICM projectile.
- Complete Densified Propellant Fire From Enclosure - Confined Space (FFE/CS) Propulsion Technologies - Test and demonstrate the final system configuration from the Shoulder-Launched Multipurpose Assault Weapon (SMAW) and prepare a Level 2 drawing package.
                                    
                                
                                 
                                     
                                         26.885
                                         0
                                         The advanced technologies being developed under this R-2 Activity include, but are not limited to, those that focus on developing promising technologies emerging from the FNC Applied Research program that have been matured to a Technology Readiness Level (TRL) of 4 to 5 in the areas of asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                    
                                     
                                         26.849
                                         0
                                    
                                     
                                         26.849
                                         0
                                         The advanced technologies being developed under this R-2 Activity focus on developing promising technologies emerging from the FNC Applied Research program that have been matured to a Technology Readiness Level of 4 to 5.  Technologies being developed include, but are not limited to, those that increase target prosecution speed and accuracy against enemy firing positions by compressing the kill chain timeline through sensor fusion, Command and Control integration, and automated collaboration of warfighting functions, those that will enhance mobility, propulsion, autonomy, weapons, materials, logistics, vehicle architectures, and Electronic Warfare protection for a light armored vehicle fleet, technologies associated with the development of an affordable, longer range mortar projectile, with precision delivery against stationary and moving targets during periods of full Global Positioning Satellite denial, technologies that optimize the balance between hardening and flexible software development for future dynamic engagements in contested environments with adversaries, and new repair techniques to include the use of solid-state technologies such as cold-spray and additive friction stir welding for structural repairs.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 LOGISTICS
                                 This activity investigates the practical discipline and real world application of the deployment, sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments, and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment, planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy sources. These pillars are thoroughly integrated and perpetually related in execution.
                                 
                                     
                                         7.942
                                         0
                                         - Continue analysis of material alternatives for automated vehicle health monitoring and reporting.
- Continue demonstration of advanced concepts for mobile infrastructure.
- Continue efforts to improve advanced electrical power generation from fuel cells and renewable sources as well as to improve the efficiency of conventional generation via hybridization and smart-grid technologies.
- Continue integration and demonstration of advanced materials to reduce maintenance into selected vehicle and machinery components.
- Continue the development of robotic systems to facilitate the packaging and handling of logistic supplies.
- Continue a field demonstration of renewable energy devices and deployable equipment showing fewer liabilities when delivering expensive fuel, thereby lowering Marine Corps operational costs.
- Continue operations research and analysis efforts to enhance seabased expeditionary supply chain concepts and technologies.
- Continue development of alternative (non-electrochemical) energy storage technologies for hybrid power system load management.
- Continue development of low energy desalination technologies to allow for efficient salt-water purification at the small/ individual scale.
- Continue the development of anti-fouling and non-fouling water purification components to enable enduring performance of small water purification systems.
- Continue the development of real-time water quality monitoring systems for use with small scale water purification systems.
- Continue the development of efficient water packaging and distribution technologies.
- Initiate development of infrastructureless In-Transit Visibility (ITV) technologies to enable asset tagging, tracking, locating, and monitoring anywhere in the expeditionary supply chain.
- Initiate the development of modular thermoacoustic systems capable of acting as power generation or heat-pump devices.
- Initiate the development of alpha-particle semiconductors to harness energy from alpha-emitting materials and create ultra-high energy density nuclear batteries.
- Initiated the development of intelligent microgrid systems for the expeditionary unit.
- Complete the development of ultra-high efficiency piezoelectric devices.
                                    
                                
                                 
                                     
                                         9.553
                                         0
                                         This activity has development and demonstration of advanced technologies to anticipate and reduce maintenance demands while increasing reliability.  This includes advanced technology demonstrations of advanced  manufacturing methods including metal Additive Manufacturing, friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment, creation of near net shaped parts, and advanced part demonstrations.  This also includes research into the digital thread of information and cyber security required, from cradle to grave, for digital manufacturing methods, from raw materials through design, production, and qualification of parts for Marine Corps applications.  This research area also includes advanced technology demonstrations that predict vehicle health and prognostics of remaining useful life for military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking to automate CBM practices through automatic data retrieval and algorithm development.    

The activity also will demonstrate the military utility of enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. This includes advanced system research into the scaled use of high specific power solar cell for Marine Corps applications ranging from the individual warfighter to augmenting the power and combat endurance unmanned robotic vehicles. Additionally investigated, system level research and demonstration of enhanced power and energy technologies to support the Marine warfighter as a system, to include enhanced power and energy storage technology, more energy efficient equipment, and enhanced power networks that enhance mission duration, decrease combat load, and enhance combat performance.
                                    
                                     
                                         7.837
                                         0
                                    
                                     
                                         7.837
                                         0
                                         Logistics development will focus on the broad range of technologies to demonstrate the military utility of enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. This includes advanced system research into the scaled use of high specific power solar cell for Marine Corps applications ranging from the individual warfighter to augmenting the power and combat endurance unmanned robotic vehicles. Additionally investigate, system level research and demonstration of enhanced power and energy technologies to support the Marine warfighter as a system, to include enhanced power and energy storage technology, more energy efficient equipment, and enhanced power networks that enhance mission duration, decrease combat load, and enhance combat performance.  Research into friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment will be completed.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 is associated with completion of research into friction stir welding, additive friction stir welding, and cold spray for structural repair of Marine Corps equipment.
                                
                            
                             
                                 MANEUVER
                                 This activity investigates new ways and means to land forces and material through contested sea-land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations, research efforts will support autonomous operations across the sea-surf-ground environment, improved fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence manned-unmanned teaming and autonomous vehicle collaboration. 

The technologies included in this work address areas of mobility, materials, propulsion, signature reduction, modularity, and unmanned systems.
                                 
                                     
                                         13.896
                                         0
                                         - Continue development of fuel efficiency and battlefield power systems for improved performance.
- Continue survivability improvements and technologies to mitigate acceleration and traumatic brain injuries to occupants to enhance tactical mobility and survivability.
- Continue advanced suspension systems development with ride height adjustment, ride quality adjustment, rollover prevention, and load equalizing systems for USMC tactical wheeled platforms to enhance tactical mobility in support of Distributed Operations.
- Continue a survivability/active protection systems improvement effort to increase effectiveness of defeat (Pdefeat) of shoulder launched RPG type threats and ATGM threats on light platforms utilizing non-kinetic kill technologies.
- Continue efforts evaluating the current ground fleet platforms for their mobility and control capabilities as they relate to inclusion of an autonomous vehicle capability that will provide support to the dismounted Marine during Enhanced Company Operations (ECO).
- Continue efforts to demonstrate integrated armor solutions that provide lighter weight armor materials with
- Continue the development of autonomy technologies and system concepts that will enable unmanned ground vehicles (UGVs) to be used as autonomous logistic connector vehicles.
- Continue the development of fuel saving vehicle technologies, including advanced transmission, power train, and electrical power system technologies.
- Continue mobility technologies that enable improved vehicle/warfighter agility and stability.
- Continue lightweight armor, material, and structural technologies that enable maneuver and survivability of small, light expeditionary platforms.
- Continue survivability technologies that enable defeat of all unitary and tandem RPG and select ATGM threats, and the demonstration of survivable vehicles.
- Continue the development of technologies that enable vehicle component modularity and reduce life cycle costs.
- Continue development of a Combat S&T Vehicle demonstrator to enhance crew survivability and vehicle fuel efficiency.
- Continue new mobility efforts for On-Board Vehicle Power to increase mobile exportable power for Diesel Electric Propulsion Concepts and a Fuels effort to investigate future fuel alternatives for internal combustion engines to include Fischer-Tropsch and coal gasification processes for use in military tactical wheeled vehicles.
- Continue Maneuver Enabling Technologies such as Vehicle Stabilization to improve vehicle suspension and control technologies to stabilize the platforms themselves to improve ride quality, shoot on the move capability and human systems integration.
- Continue the development of autonomous perception technologies to enable operations under adverse atmospheric conditions.
- Continue programs to address and enhance maneuver capability gaps in mobility such as efforts, transitioned from 6.2, aimed at the development of an autonomous vehicle capability that will provide mobility and logistics support to the dismounted Marine during Enhanced Company Operations (ECO).
- Complete development of a vehicle demonstrator that focuses on enhanced crew survivability.
                                    
                                
                                 
                                     
                                         13.270
                                         0
                                         FY 2019 Plans include development and evaluation of mobility technologies and future concepts for the ground and amphibious fleet to improve maneuverability across a range of challenging terrain environments.  Work will emphasize experimentation with autonomy approaches through both simulation and live events for amphibious vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing craft. Additional focus will be on integrating real time precepts with learned information, a priori knowledge, and contextual understanding to facilitate informed autonomous decision making.  There will be demonstration and experimentation with systems that enable intelligent planning, reasoning, learning, and control to affect tactically appropriate autonomous behaviors in littoral and urban environments.  In addition efforts will be pursued in component technology and prototypes for future advanced manned expeditionary ground vehicles and amphibians.
                                    
                                     
                                         14.526
                                         0
                                    
                                     
                                         14.526
                                         0
                                         FY 2020 Plans include research and evaluation of advanced technologies for full combat systems.  Demonstrator platforms will be developed that integrate novel propulsion, mobility, and autonomous technologies to enable enhanced land operations and seamless transition between land and water environments.  The automation and autonomy systems developed will concentrate on the surf-zone and beach operations and include work to include development of unmanned swarming amphibious assault craft.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 is associated with development of new maneuver technologies to enhance the mobility, agility, signature, and warfighting capabilities of advanced combat vehicles, including unmanned swarming amphibious assault craft.
                                
                            
                             
                                 EXPEDITIONARY CYBER
                                 This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                 
                                     
                                         4.180
                                         0
                                         - Initiate a USMC Expeditionary Cyber Advanced Technology Activity addressing Cyber at the Tactical edge.
- Initiate RF-enabled cyber payloads.
- Initiate low SWAP distributed precision time transfer.
- Initiate cognitive authentication.
                                    
                                
                                 
                                     
                                         2.475
                                         0
                                         The Expeditionary Cyber portfolio focuses heavily on the development and integration of multiple underlying technologies into subsystems and system demonstrations supporting experimentation. The Expeditionary Cyber portfolio is also closely coordinated with the Command, Control, Communications and Computers research portfolio also described herein to efficiently exploit co-design opportunities and shorten development times needed to keep pace in an environment rapidly driven by Moore's Law.  Battle damage assessment technologies are integrated into system sensor technologies to prove efficacy in an increased Technology Readiness Levels application in cyber experimentation.  Cyber experimentation will be performed on an autonomous system operating in a test range. Novel resilient cyber components and architectures integrated into a multi-function cyber Electronic Warfare system will be demonstrated in a realistic Electro-Magnetic environment measuring performance.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The plans and associated programs contained in this activity and Project 2958 are realigned from the Marine Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations beginning in FY 2020. The FY 2020 increase will initiate a concerted research effort to develop a rapid testing tool of major C2 and weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measure to determine how to proactively address these issues and maximize projection power.
                                
                            
                        
                         The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                         As a subordinate organization under the Deputy Commandant, Combat Development and Integration (DC, CD&I), the mission of the Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) is to identify future challenges and opportunities, develop warfighting concepts, and comprehensively explore options in order to inform the combat development process to meet the challenges of the future operating environment.  DC, CD&I is designated as the United States Marine Corps (USMC) Advocate for Science and Technology (S&T).  MCWL's Commanding General (CG) is the DC, CD&I designated Proponent of USMC S&T and serves as the USMC Executive Agent for Marine Corps S&T.  The MCWL/FD also serves as the Marine Corps' liaison to the Joint Staff for Joint Concept Development and Experimentation; thereby facilitating service-specific experiments as well as participation in joint service experimentation.  

The current MCWL/FD Campaign Plan addresses how the Naval Services must reshape their capabilities in order to meet the concepts and Concepts of Operations (CONOPS) called for in the Secretary of the Navy's "Cooperative Strategy 21" and the Marine Corps' capstone Marine Operating Concept (MOC), according to the objectives of the Commandant of the Marine Corps' guidance to develop the future Marine Corps Force 2025.  Execution of the MCWL/FD Campaign Plan results in recommendations to Marine Corps advocates and proponents so that they may more cohesively and logically structure the future Navy and Marine Corps team.  In support of the Marine Corps' role to provide an ever-ready quick strike force to protect US interests, MCWL/FD pursues concepts and new capabilities focused on the Marine Air-Ground Task Force (MAGTF).  The MAGTF is the Marine Corps' doctrinal, task organized, force deployment package.  It consists of four elements: the Command Element that provides overarching Command and Control  of the entire force; the Ground Combat Element normally built around a core infantry unit with supporting armor, artillery, and other ground units; the Aviation Combat Element which provides aircraft, air defense, and other aviation functions; and the Logistics Combat Element which consists of Combat Service Support  elements including medical, supply, and transportation.  Marine Corps Force 2025 also seeks to maximize the employment of electronic, information, and cyber warfare, as well as manned/unmanned teaming, within each element of the MAGTF.  MCWL/FD also examines future enhancements in training, organization, and equipment.  MCWL/FD accomplishes its mission through five subordinate Divisions:  

Futures Assessment Division's mission is to:  research, examine, and describe plausible future security environments 15 to 30 years into the future.  Knowledge of these future security environments will provide an estimate of possible future threats, challenges, and opportunities, to include:  the rise of possible partners and adversaries, emerging disruptive technologies, and likely sources of conflict.  This work is largely accomplished through research, seminar participation, and coordination with various experts in academia, the intelligence community, and think tanks. 

The mission of Concepts and Plans Division is to:  examine select future security environments, emerging warfighting opportunities and challenges, and Naval warfare and joint/coalition integration and capabilities, in order to develop Marine Corps Service concepts and CONOPS to promote development of the emergent Marine Corps force.  CAP is responsible for the production of formally published concepts, CONOPS, and options for future force organization and posture that describe how the Marine Corps will operate and fight.

Wargaming Division conducts formal wargames to frame emerging warfighting concepts, establish the Joint context for the Marine Corps Force Development System, and identify opportunities for development of experimental and non-experimental capabilities. 

Experiment Division conducts live force concept-based experimentation to facilitate exploration of prototype and surrogate technologies, as well as Tactics, Techniques, and Procedures (TTPs), in order to better refine equipment requirements and to identify Doctrine, Organization, Training, Materiel, Leadership, Personnel, and Facilities (DOTMLPF) initiatives needed to produce future capabilities.  

Science and Technology (S&T) Division conducts investigations and assessments to identify, modify where appropriate, and evaluate technological capabilities that support advanced warfighting concepts, and to explore the military utility of promising new commercial or government technologies in support of urgent and compelling needs.  MCWL/FD investigates the relevance to MOC-prescribed capabilities and gaps of advanced technologies according to the following Thrust Areas:  Command, Control, Communications, and Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); Autonomy and Robotics; MAGTF Fires; Maneuver; Expeditionary Logistics (to include Expeditionary Energy); Expeditionary Medicine; Cyber and Electronic Warfare (EW); and Force Protection. 

This project is organized into 6 activities, the core of which are represented by the Warfighting Capability Areas of the MAGTF.  The project emphasizes development and demonstration of advanced technology capability concepts, and the examination of their operational application and military utility in the context of live-force field experimentation with Marines.  This operational experimentation directly supports Marine Corps combat development to inform future capability requirements and optimize the acquisition process.
                         
                             
                                 COMBAT SERVICE SUPPORT (CSS) AND FORCE PROTECTION
                                 This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Combat Service Support and force protection experimentation efforts including assessment of equipment, new Tactics, Techniques, and Procedures, training programs, and proposed organizational changes associated with enhanced capabilities.  This area provides seabasing, expeditionary logistics, urban combat, and expeditionary medicine experimentation support.  Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.  Investments in this activity may be conducted under the Thrust Areas of Expeditionary Logistics, Expeditionary Medicine, Force Protection, or Autonomy and Robotics.
                                 
                                     
                                         18.206
                                         0
                                         - Continue assessment of unmanned ground logistics delivery technologies that support infantry small unit operations. 
- Continue testing and assessment of logistics enablers in support of EF21 experimentation.
- Continue assessment and experimentation with technologies that provide enhanced medical care over a distributed battlefield, to include "virtual" care and the use of autonomous systems in support of medical evacuation over ground, surface (water), or air. 
- Continue evaluation and assessment of emerging technologies that support energy demand reduction. 
- Continue investigation and assessment of logistics related emerging autonomous air delivery technologies and capabilities that further enhance current Programs of Record (PORs) and influence future planning and decision making. 
- Continue evaluation and experimentation with technologies that can identify, neutralize, or destroy unmanned systems (aerial, ground, or surface).
- Continue assessment and experimentation to understand the relevance of autonomy to ship to shore surface connectors. 
- Continue assessments and experimentation with advanced technologies to enable standoff detection of IEDs.
- Continue development and assessment of enhanced seabased medical capabilities in support of the MAGTF.
- Continue all efforts of FY 2017, less those noted as complete above. 
- Complete evaluation and assessment of emerging technologies that support energy demand reduction. 
- Complete research and assessment of advanced manufacturing techniques to determine military utility in expeditionary environments. 
- Initiate assessments and experimentation in order to provide logistics common operational picture for commanders and logistics planners across the area of operations.  
- Initiate assessments and experimentation on technologies which will either mask signatures generated by MAGTF elements across the signature spectrum (seismic, aural, electronic, visual) or will enable the MAGTF to deceive adversaries as to the true friendly locations.
- Initiate integration and USMC experimentation of DARPA-developed technology for a full scale, modular, VTOL multi-mission UAS platform.
                                    
                                
                                 
                                     
                                         8.142
                                         0
                                         Continue to develop prototypes and experiment with logistics enablers in support of dismounted operations and the Expeditionary Force-21 concept.  This includes completing assessment and experimentation to understand the relevance of autonomy to ship to shore surface connectors to focus on development and experimentation with afloat and forward-deployed metal adaptive manufacturing.  Continue to explore technologies and methodologies that reduce resource consumption and enhance sustainability of the distributed units.  Pursue investigations and experimentation with independent, conditioned, reliable power sources to dismounted and/or distributed forces operating in austere conditions.  Wrap-up assessments and experimentation in order to provide logistics common operational picture for commanders and logistics planners across the area of operations.  Continue to develop and study technologies that enhance unit survivability; to include various aspects of critical care and medical related protocols and processes.
                                    
                                     
                                         9.447
                                         0
                                    
                                     
                                         9.447
                                         0
                                         Develop prototypes and experiment with logistics enablers and air defense enhancements in support of Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a Contested Environment (LOCE) as prescribed by the Marine Operating Concept (MOC). This includes development and experimentation with autonomous sea-based surface connectors for over-the-horizon missions during ship-to-shore maneuvers. Experiment with efficient and redundant hybrid energy platforms providing reliable electrical power using multiple fuel input sources. Develop a highly mobile and efficient hybrid power generation and storage capability that provides the flexibility to operate with a variety of energy sources in support of EABO. Effort includes developing a modular design combining JP-8 fuel cell, solar, battery and energy scavenging technologies. Integrate hybrid/electric capabilities within the MAGTF to experiment with alternative vehicle power, extended mobility, and logistics demand reduction functions; building Concepts of Operations (CONOPS) and TTPs for tactical mobility utilizing electric/hybrid power as a fuel source. Improve ground maneuver force and critical installation defense against small unmanned aerial systems (UASs). Effort includes development of new counter UAS architectures, integration of new sensors for detection and tracking, and development of new counter-UAS defeat mechanisms. Develop, test, and evaluate autonomous/automated aerial platforms for logistics resupply. Develop and experiment with highly autonomous and synchronous logistics capabilities in support of expeditionary MAGTF operations, offering increased flexibility and speed to Marines by means of seamless, end to-end logistics chain management and execution. Effort includes air, sea, and ground based systems, providing tactical commanders with an organic, responsive, and flexible option(s) to support disbursed and semi-independent maneuver operations. Develop an autonomous explosive detection and defeat capability. Continue to develop and experiment with medical technologies that enhance survivability; includes power management and energy scavenging capabilities which will enable more effective casualty warming and blood storage/distribution. Integrate and experiment with systems to provide battlefield medical command and control and information management.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to provide a hybrid logistics design to a more distributed technologically advanced force and increase range and effectiveness of the Marine Corps Air-Ground Task Force (MAGTF) against airborne threats. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of Logistics Transformation and Air Defense.
                                
                            
                             
                                 MARINE AIR-GROUND TASK FORCE (MAGTF) COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)
                                 This activity encompasses all Marine Corps Warfighting Laboratory/Futures Directorate (MCWL/FD) Command, Control, Communications, and Computers (C4) experimentation efforts including assessment of equipment, new Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational changes associated with enhanced C4 capabilities. The area provides cutting edge/enhanced Over-The-Horizon (OTH), Beyond Line of Sight (BLOS), satellite and non-satellite based C4 capabilities to support experimentation.  Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.  Investments in this activity will be conducted under the Thrust Areas of Command, Control, Communications, and Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Cyber/Electronic Warfare (Cyber/EW).
                                 
                                     
                                         10.525
                                         0
                                         - Continue development and assessment of systems that permit unmanned aerial system (UAS) operations in a global positioning system (GPS) denied environment. 
- Continue development and assessment of a configurable C2 suite that enhances operations from aviation platforms in support of EF21 experimentation. 
- Continue investigations and assessment of technologies that support C2 enablers for shore deployed MAGTF elements that is platform agnostic and capable of deployment from the sea, air, or ground. 
- Continue evaluation and experimentation with emerging technologies that support future maritime C2 capabilities/EF21. 
- Continue assessment and experimentation with integration and interoperability of software applications to increase the situational awareness, lethality, and survivability of distributed tactical ground formations.
- Complete development and assessment of a MAGTF network management system. 
- Continue exploration, development, and experimentation of cyber/EW capabilities at the tactical level, to enable tactical operators to sense, visualize, and exploit the cyber/EW environment.
- Continue development and experimentation that enable seamless operations in a technology denied environment.
- Complete development and assessment of a configurable C2 suite that enhances operations from aviation platforms in support of Expeditionary Force 21 (EF21) experimentation. 
- Initiate development and experimentation with new technologies for radio frequency (RF) signature reduction.  
- Initiate development and experimentation with enhanced/consolidated, MAGTF insert-able, and seamless over-the-horizon (OTH), on-the-move (OTM), and at-the-halt (ATH) communications capabilities which will support missions without pre-planned coverage areas.  
- Initiate development and experimentation with mission management capabilities (to be used by mounted and dismounted ground forces) that include sensor processing and exploitation, multi-sensor integration and control, multi-platform coordination, and situational awareness.
                                    
                                
                                 
                                     
                                         8.614
                                         0
                                         Continue to identify and assess a collaborative solution that provides tailorable Over-the-Horizon (OTH), On-the-Move (OTM) communications, situational awareness, and fires for the forward deployed Marine Air-Ground Task Force (MAGTF) to include Digital Integration (DI).  Experiment with a BLOS, OTH, OTM voice, data, and position location information network in an Expeditionary Force 21 (EF-21) environment.  Continue to research an organic and persistent capability to receive, process, and disseminate digital information wirelessly to dismounted users and dismounted operations (operations conducted on foot).  Conclude development and assessment of systems that permit Unmanned Aerial System (UAS) operations in a Global Positioning System (GPS) denied environment.
                                    
                                     
                                         9.269
                                         0
                                    
                                     
                                         9.269
                                         0
                                         Conduct research to identify and assess a collaborative solution that provides tailorable Over-the-Horizon (OTH), On-the-Move (OTM),  and Beyond Line of Sight (BLOS) communications, situational awareness, and fires for units across a wide spectrum of air, ground, and sea operations. Experiment with an organic and persistent capability to wirelessly receive, process, and disseminate digital information from organic sensors (to dismounted users), with relevant and/or immediately actionable information.  This is done while simultaneously enabling BLOS digital connectivity to both higher and adjacent units (supporting dismounted operations). Effort will enable BLOS digital connectivity to higher and adjacent units. Initiate efforts to automate the identification of targets and expedite the sharing of information between sensors, shooters, and approval authority. Integrate electronic warfare technologies (ground and airborne sensors) and cyber space warfare technologies into demonstrations and live-force experiments to inform requirements and develop Tactics, Techniques, and Procedures (TTPs) for use by operational forces. Experiment with a cyber mission execution framework enabling military commanders, planners, and operators to collaborate, understand, plan, and manage cyber operations in real-time against large-scale and dynamic network environments. Initiate cyber and communications infrastructure common operational picture tactics and procedures for situational awareness and coordination of battlefield effects. Experiment with worldwide social media mapping. This technology will enable real-time situational awareness of the information environment (IO), including content and location of social media users. Open IO technology will provide Marines at the tactical edge with alerts using civilian and adversary open source communications. Provide units at the tactical edge IO situational awareness, planning, and command and control tools to include measures of effectiveness.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to communicate, shoot, and move in a degraded environment; increasing situational awareness and influencing decision making. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of Command and Control and Information Warfare.
                                
                            
                             
                                 FIRES, TARGETING, AND MANEUVER
                                 This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) experimentation efforts in the areas of fires, targeting, and maneuver including assessment of equipment, new  Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational changes associated with enhanced capabilities.  This area increases fires, targeting, and maneuver related troop environmental awareness, lethality, and mobility using fused sensors as well as unmanned weaponized and reconnaissance air and ground vehicle platforms to support experimentation. Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact. Investments in this activity will be conducted under the Thrust Areas of Marine Air-Ground Task Force (MAGTF) Fires, Maneuver, and Autonomy and Robotics.
                                 
                                     
                                         6.114
                                         0
                                         - Continue development and assessment of weaponized unmanned ground robotic systems. 
- Continue development of technologies that enhance the utility of autonomous systems. 
- Continue research, development, and experimentation with weapons and other ground combat systems that enhance the combat effectiveness of small units operating in the urban littorals.   
- Continue investigation of innovative technologies to enhance squad-level capabilities. 
- Continue assessment and experimentation into the utility of robotic systems as platforms to support target acquisition and designation. 
- Continue assessment of the expeditionary utility of autonomous swarming technologies for unmanned air and ground systems. 
- Initiate assessment and experimentation with a suite of robust, responsive, and accurate munitions that will provide the small tactical unit with a capability to engage threat targets beyond engagement of current line-of-sight or indirect fire weapons in complex environments.
                                    
                                
                                 
                                     
                                         6.029
                                         0
                                         Continue to develop technologies, demonstrate, and experiment with robotic systems organic to an infantry company for intelligence collection, indirect fires, direct fires and breaching capabilities.  Complete assessment of the expeditionary utility of autonomous swarming technologies for unmanned air and ground systems.  Pursue company level precision guided munitions.  Initiate efforts to provide a missile system with a real-time wireless data link to provide lethal beyond line of sight fires (sea-land and land-land) against static and moving targets in the urban littoral environment.  Automate robotic control systems/software to reduce the burden of control and increase manned and unmanned teaming.  Initiate and complete investigations into battery configuration and ruggedization as well as associated battery-driven gearbox of an amphibious electric all-terrain vehicle.
                                    
                                     
                                         7.174
                                         0
                                    
                                     
                                         7.174
                                         0
                                         Continue to provide a multi-purposed Unmanned Ground Vehicle (UGV) which hosts a government-owned modular payload architecture and provides the ability to rapidly modify payloads for a variety of missions across the MAGTF. In concert, evaluate various payloads that enhance dismounted unit abilities across the warfighting functions. Continue to pursue company level precision guided munitions to increase responsiveness, survivability, and lethality to the ground combat element. Specifics include development of: a multi-tubed launcher integrated with a UGV and the ability to remotely launch Unmanned Aerial Systems (UASs) from distributed positions. Experiment with a multi-purpose, electro-optical missile system with a real-time wireless data link for ranges up to 25km; operated in either direct attack or mid-course navigation based on target coordinates. The system has the ability to carry a heat, fragmentation, or anti-armor payload and can be integrated with a variety of sea, air, and land platforms. Initiate pursuit into a recoverable, long-range reconnaissance and precision strike asset with lethal capability against armored targets. Facilitate the integration of a small UAS with the identification, engagement, assessment, and adjustment of indirect fires for an individual Marine operating with an indirect fire weapon. Increase lethality of ground forces through rapid design iteration and testing of small UASs (sUASs), including advanced sensors and warheads. Experimentation efforts will include integration of critical payloads for immediate use and will enable earlier force training. Assess potential solutions to identified marksmanship capability gaps. Ensure the availability of Utility Task Vehicles (UTVs) for integration, testing, assessment throughout the experimentation cycle. Pursue technologies to dramatically increase the range and lethality of the MAGTF using a Low-Cost Unmanned Aerial Vehicle (UAV) with integrated swarming technology to create a Lethal Miniature Aerial Munition (LMAM). Experiment with loitering munitions launched from a variety of platforms (air, ground, and sea). Conduct swarming follow-on efforts to develop distributed, cognitive, collaborative, and cooperative swarming behaviors for maximum effect and complexity on target. Investigate Naval Surface Missile (NSM) simulators for experimentation of weapons system and integration with naval system queuing. NSM simulator systems will be used to exercise the NSM coastal defense system in coordination with Naval target sensing and tasking, allowing Naval vessels to queue and task NSM launch.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to increase range and precision of indirect fires and enhance maneuver at sea with sustained mobility ashore. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of long range precision fires and protected mobility.
                                
                            
                             
                                 MARINE AIR-GROUND TASK FORCE (MAGTF)  INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                 This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Intelligence, Surveillance and Reconnaissance (ISR) related experimentation efforts including assessment of equipment, new tactics, techniques, and procedures (TTPs), training programs, and proposed organizational changes associated with enhanced ISR capabilities. Using a variety of fused sensors to mesh data, video, and images and incorporating a common tactical controller to operate multiple air and ground ISR platforms, this area enhances small unit situational awareness as well as exploitation and forward engagement ability via experimentation.  Although this category covers several small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact. Investments in this activity will be conducted under the Thrust Areas of Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Autonomy and Robotics.
                                 
                                     
                                         6.414
                                         0
                                         - Continue development and assessment of seabased and landing force ISR capabilities that enable EF21 experimentation. 
- Continue development, integration, and assessment of technologies to fuse multiple sensor payloads into a single user interface to enable utility for tactical operators.
- Continue examination and assessment of technologies that support future employment of UAS operations from seabased platforms.
- Continue assessment and experimentation with integration and interoperability of software applications to increase the situational awareness, lethality, and survivability of distributed tactical ground formations.
- Initiate development and assessment of technologies that reduce tactical surprise by providing a self/air deployable UAS capable of dashing ahead of MV-22 aircraft to conduct final reconnaissance of objective area to update threat situation in route to objective area.
- Initiate development and assessment of an expeditionary drone deployment system (in order to automate UAS ground handling, control, launch, and recovery) to enable mission-level tasking and untrained operations of a fleet of small UAS.
- Initiate investigations on employment concepts for information operations at the tactical level, including an assessment of technological developmental requirements.
                                    
                                
                                 
                                     
                                         4.376
                                         0
                                         Continue to increase situational awareness of battlespace in order to defend against and repel enemy attacks in those domains at the company and lower echelons.  Assess systems to combine sensor and telemetry data from multiple unmanned platforms (ground, surface (water), and air) in order to provide a more relevant and usable tactical picture.  Initiate efforts to provide a small, lightweight, semi-autonomous system that can self-navigate structure interiors while simultaneously visibly inspecting and creating real-time three-dimensional (3D) maps.
                                    
                                     
                                         20.869
                                         0
                                    
                                     
                                         20.869
                                         0
                                         Expand development of government-owned Unmanned Aerial Systems (UAS) architecture to allow for rapid design iterations in support of experimentation. Effort will continue to provide situational awareness of the battlespace, incorporating payloads that improve navigation and allow for multi-mode sensors. Experiment with enabling technologies to combine sensor and telemetry data from multiple unmanned platforms (ground, surface (water), and air); minimizing operator intervention over current systems, with the ability to react in a wide range of operational tasks, environmental conditions, and landscapes. Continue to develop a capability to display and control a myriad of unmanned platforms and sensor inputs in a fused network on a common controller for Intelligence, Surveillance and Reconnaissance (ISR) as well as target identification and prosecution. Initiate experimentation with an autonomous reconnaissance system, improving threat situational awareness and reducing tactical surprise to assault forces on long range missions. Initiate an effort to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway. Expand investigations to add a Mission-Configurable Software Defined Radio with an Electronically Steerable Array (ESA) to the currently developed communication pod. Missions will include, but not be limited to, Early Warning radar, Cueing radar and/or Electro-magnetic Spectrum Operations. Effort will utilize Artificial Intelligence (AI) software to fuse sensor information in order to generate track information on-board the pod and then push it to both terrestrial communications nodes and directly to aircraft. Seek to provide a multi-role, long reach, expeditionary, next generation network of ISR capabilities. This includes the enhancement of capabilities for multi-sensor collection, fusion and real-time transmission; multi-electro-magnetic spectrum operations; C4 network bridge and relay; escort and protection for assault forces; persistent and precision fires and targeting; integration of an early warning air defense network; and informing assault support.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 funding increase is directly attributable to the development and enhancement of capabilities to increase situational awareness and influence decision making. Funding supports the Commandant of the Marine Corps' (CMC's) priority of Command and Control. Notably, this increase includes $15M to pursue Phase II of efforts initiated to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway.
                                
                            
                             
                                 MARINE CORPS WARFIGHTING LABORATORY / FUTURES DIRECTORATE (MCWL/FD) OPERATIONS (SUPPORT)
                                 Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Operations (Support) efforts include overall MCWL/FD experimentation doctrine, planning, analysis, data collection, as well as technology transition tracking efforts.  This area provides overarching experimentation doctrine, planning, management, technical/engineering support, analysis, data collection, and reporting.  Programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.
                                 
                                     
                                         11.029
                                         0
                                         - Continue to synthesize results and lessons learned into proposed DOTMLPF recommendations for the Marine Corps. 
- Continue to provide technical, strategic, and managerial support to Marine Corps experimentation. 
- Continue to provide overall analysis and reporting of experimentation efforts, analytical assistance during experiment design, and maintenance of an ad-hoc analysis capability.
- Continue deliberate broad-based commercial technology forecasting in support of experimentation long-range planning and combat development. 
- Continue technical, strategic, and managerial support for operations with advanced technology utilizing autonomy, robotics, and cyber capabilities.
                                    
                                
                                 
                                     
                                         12.420
                                         0
                                         Continue to provide encompassing experimentation doctrine, planning, analysis, and data collection in order to conduct relevant enactments and report on experimentation results.  Look to the future and identify up and coming (cutting edge) technology areas of interest.  Provide generalized as well as specific program engineering, technical, and management support.
                                    
                                     
                                         13.087
                                         0
                                    
                                     
                                         13.087
                                         0
                                         MCWL/FD will elicit a broad range of unique analytical expertise to evaluate experiments in various warfighting areas. Design experimentation plans, collect data during experiments, perform reconstruction and analysis of experiments, and prepare experiment analysis reports. Identify global commercial technology trends/innovations and disruptive technologies which may impact future Marine Corps capabilities. Expand upon generalized as well as specific program level engineering, technical, and management support. In addition, technical program area management capability increased. Initiate investigations into development of a narrow Artificial Intelligence (AI) capability which is capable of automating data collection to assist in tracking and decision making regarding technology based programs of interest.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY19 to FY20 is due to initiating an automated data collection effort to assist in tracking technology-based programs of interest in support of portfolio decision-making.
                                
                            
                             
                                 WARFIGHTING EXCELLENCE
                                 This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) efforts in the development and assessment of joint and service warfighting concepts, joint and service missions, analysis of emerging threats and opportunities, and joint capability experimentation.  It also includes MCWL/FD service experimentation in areas that impact multiple warfighting functions.  Although this category covers several small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near-real-time operational impact.
                                 
                                     
                                         6.066
                                         0
                                         - Continued executive agent responsibilities for the Marine Corps Title Ten (X) Wargame, Expeditionary Warrior, as well as the Joint and other service Title X programs, such as the United States Army's Unified Quest, the Air Force's Unified Engagement and Futures wargame, and the Navy Global wargame.  Title X war games address future capabilities in the context of Title X readiness responsibilities. 
- Continued management and oversight of non-Title X Wargaming, including the highly visible Office of the Secretary of Defense Net Assessment Transformation War Game series and the Special Operations Command wargaming series. 
- Continued to support the core Center for Emerging Threats and Opportunities (CETO) mission to:  provide broad-based technical and analytical support for Marine Corps combat development and experimentation programs at the component, Service, and Joint levels.  This support includes the full spectrum of combat development-related missions and tasks to include the assessment of plausible future security environments and the identification of future threats, adversaries, opportunities, technologies, strategic settings, and associated geographic, environmental, economic, and demographic conditions in order to inform the development of innovative warfighting concepts, CONOPS, and capabilities across the DOTMLPF spectrum.  Serve as a catalyst to stimulate thought and debate on issues of importance to the Marine Corps. 
- Continued funding contributions to Joint Concept Technology Demonstrations (JCTDs) and Emerging Capability Technology Demonstrations (ECTDs) (formerly known as Advanced Concept Technology Demonstrations (ACTDs)).  Both JCTDs and ECTDs are intended to rapidly field needed capabilities by using emergent mature technologies matched with innovative operational concepts.
- Complete development and assessment of modeling and simulation hardware, software, and training capabilities that support planning/experimentation processes.
                                    
                                
                                 
                                     
                                         7.249
                                         0
                                         Continue to support the combat development process by helping to develop and refine emerging concepts, conceptualize force design, and identify future capabilities and deficiencies within future operating environments. This is accomplished by means of enhancing current functional capabilities by investigations into Next Generation Wargaming tools as well as conducting extensive wargaming as an augmentation to live force experimentation. Efforts include 11 planned wargames (4 large, 5 medium, and 2 small) with areas of interest covering Expeditionary Force-21 (EF21) related concepts.  Focusing 15 to 30 years in the future, continue to offer top level identification and analysis of emerging asymmetric threats and opportunities.  This is accomplished by capitalizing on a myriad of foresight assessments of future operating environments.  Continue to develop, assess, and provide insight into joint efforts and warfighting concepts. Specific areas of investment include: 1) Demonstrating the military utility of a resilient, low-cost, effective, high-altitude balloon-borne communications platform that can be rapidly deployed to enhance warfighter communication capabilities and 2) Informing the development of distributed mobile amphibious (and ground) assault fuel logistics capabilities as well as demonstrating the feasibility of executing the concept in support of a "fight tonight" scenario using current fleet assets, by adapting current naval practices. Initiate investigations into candidate technologies that support urban operations, in an effort to identify/eliminate capability gaps and develop TTPs to include subterranean maneuver. This is an attempt to: 1) Develop a 5th generation force capable of ship to shore movement against a peer adversary, enabling distributed maneuver at varied distances and 2) Develop a 6th generation force capable of dominating the urban environment. The concepts: 1) Explore innovative delivery systems to augment current ability to maneuver troops, effects, and materiel from ship to shore in contested environments and 2) Involve integration by engineers and scientists with planners and operators to identify key capability concept  areas for development.
                                    
                                     
                                         13.200
                                         0
                                    
                                     
                                         13.200
                                         0
                                         Aid the combat development process by conducting 11 core wargames. Focus areas include Marine Operating Concept (MOC) supported Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a Contested Environment (LOCE). Create an effective collaborative wargaming environment that will increase the use of automated and analytical tools, and will provide the necessary quantitative and qualitative output for Marine Corps capability/concept development. Coordinate with the Marine Corps Systems Command's (MCSC's) Wargaming Center of Excellence to provide an encompassing wargaming ability throughout the Marine Corps. Focusing 15 to 30 years in the future, continue to offer top level identification and analysis of emerging asymmetric threats and opportunities. This is accomplished by capitalizing on a myriad of foresight assessments of future operating environments. Maintain insight and continue making contributions to support approved Joint Concept Technology Demonstrations (JCTDs) and Emerging Capability Technology Demonstrations (ECTDs) efforts and warfighting concepts; intended to provide rapidly fieldable capabilities by using emergent mature technologies matched with innovative operational concepts. This includes furthering demonstrations with a high-altitude balloon-borne communications platform and continuing development efforts of distributed mobile amphibious (and ground) assault fuel logistics capabilities. The communications platform effort involves demonstrating and experimenting with the military utility of a resilient, low cost, effective, high-altitude balloon-borne communications platform that can be rapidly deployed to enhance warfighter communications capabilities. The fuel logistics efforts include demonstration and experimentation to build the concept of employment as well as tactics, techniques, and procedures (TTPs) for inflatable, scalable, double-walled fuel storage, transport, and transfer systems for bulk fuel logistics.  Continue in the conduct of a multi-year effort to enhance situational awareness; Command and Control (C2); and fires and maneuver in the dense urban environment. Conduct experimentation events to identify changes in training, organizing, and equipping future forces and provide venues for live-force evaluation and assessment. Bring concept developers, operational Subject Matter Experts (SMEs), and technologists together in order to discover, purchase, and assess new and advanced technologies that can aid in the implementation and refinement of the Expeditionary Advanced Base (EAB) concept. Additionally, by exposing technology and acquisition professionals to the concept, future development can be guided. Explore the use of modeling and simulation tools and techniques to gather, process, analysis, and utilize operational data in support of experiment development, execution, and assessment. Capitalizing on an OSD 2 year investment, provide organic, experimental opposition force capability (Red Team, Red Cell and Live Adversary Force). This will assist in providing a more realistic, adaptive, and cohesive enemy force/civil infrastructure for wargames, command post exercises, simulations, and experimentation events in order to support free-play, friendly force adaptation and decision-making skills.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 increase is due to expanded investments into: coordinated efforts to enhance wargaming capabilities, participation in joint rapidly fieldable efforts, and testing/experimentation with new technologies identified to enhance the Expeditionary Advanced Base Operation (EAB) concept. In addition, the increase in funding is due to the initiation of providing an organic, experimental opposition force capability to augment live-force experimentation.
                                
                            
                        
                         The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                     Cyberspace Activities
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                         The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 2223 in PE 0603640M MC ADVANCED TECHNOLOGY DEMO beginning in FY 2020.
                         This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                         
                             
                                 Expeditionary Cyber
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         4.474
                                         0
                                    
                                     
                                         4.474
                                         0
                                         Cyber related demonstrations and experimentations will be conducted to verify the secure transfer of information across mobile tactical user platforms. Controlled demonstrations will be conducted to assess battle damage on a class of systems from the use of cyber effects. Demonstrations of cyber hardened operational systems will be conducted to showcase improved resiliency. Software redesign of modular Cyber/Electronic Warfare systems will be demonstrated as a proof of concept prototype. Initiate research to develop a rapid testing tool of major C2 and weapon systems to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measures to determine how to proactively address these issues and maximize projection power.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY20 increase will initiate a concerted research effort to develop a rapid testing tool of major C2 and weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measures to determine how to proactively address these issues and maximize projection power.  The plans and associated programs contained in this activity and Project 2958 are realigned from the Marine Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations beginning in FY 2020.
                                
                            
                        
                         The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     12.071
                                     Research conducted under this Project includes advanced technology programs sponsored and managed from both the Office of Naval Research (ONR) and the Marine Corps Warfighting Laboratory/Futures Directorate (MCWL/FD).

ONR is funding the development and demonstration of a variant of the 81mm Advanced Capability Extended Range Mortar (ACERM) with improved size, weight, power and cost (SWAP-C) through the insertion of an optimized actuator.  The ACERM technology enhances the mission effectiveness of USMC infantry forces through a significant increase in maximum range, while providing a first round on target capability against both stationary and moving targets while minimizing the relative increase in unit cost.  In addition, the development of a Cannon Delivered Area Effects Munition (CDAEM) payload will be developed for the 155mm Moving Target Artillery Round (MTAR).  The capability will greatly enhance the USMC's ability to effectively engage area targets to destroy, neutralize, and/or suppress threat platforms and facilities, and deny threat forces full operational freedom within the targeted area when there is a lack of precise target location, as is often the case with moving forces, counter fire missions, or when threat forces employ battlefield obscurants.

MCWL/FD is sponsoring experiments to determine the military utility of small tactical autonomous unmanned ground vehicle systems to support logistics, fires and maneuver.  Funds support the development and demonstration of tactical ground robotic vehicle systems as well as autonomy and perception algorithms utilizing a common ground control system.  The capability will greatly enhance the tactical effectiveness, survivability, and lethality of tactical infantry formations in close combat operating environments.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Common Unmanned Aerial Vehicle Simulation System
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     Develop technology for mission simulation to help reduce the development cycle time of UAVs.
                                
                            
                             
                                 Flight Motion Simulator and Testing of UAVs
                                 
                                     0.000
                                     N/A
                                
                                 
                                     6.000
                                     Conduct research using computer simulation sensor modeling and actuator modeling in real-time with UAV hardware and software.
                                
                            
                             
                                 Modular Advanced Armed Robotic System 2.0
                                 
                                     0.000
                                     N/A
                                
                                 
                                     4.000
                                     MCWL/FD continues to explore the military utility of small tactical autonomous unmanned ground vehicle systems to support logistics, fires and maneuver. FY19 funds include investment to develop fully autonomous operation, utilizing a common controller and Command and Control (C2) data links.
                                
                            
                             
                                 UAS Air-Delivered Extended Range Munitions Demo
                                 
                                     0.000
                                     N/A
                                
                                 
                                     7.000
                                     Conduct research for technology maturation and testing of a full cartridge level solution prototype extended range guided projectile for an airborne platform. This proposed effort will develop and integrate enabling technologies with  81mm and 120mm extended mortar cartridges for launch from an airborne platform rather than ground launch from a mortar tube.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the
Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product
Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These advanced technology development initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities will facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds Advanced Technology Development of next-generation non-lethal capabilities and includes performing analysis, technology development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these capabilities. Investment areas include research and development of next-generation NLWs such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications). Next generation non-lethal systems focus on long-range localized non-lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Technical: Not applicable.

Schedule: Not applicable.
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                         This project funds the research and development of next-generation Non-Lethal Weapons and includes performing analysis, technical development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these NLWs.  Investment areas include research and development of next-generation Non-Lethal Weapons (NLW) such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materiels (including materiels for vehicle/vessel stopping and counter-facility applications). Next-generation Non-Lethal Weapon systems focus on long-range localized Non-Lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.
                         
                             
                                 JOINT NON-LETHAL WEAPONS
                                 
                                     
                                         13.090
                                         0
                                         Assessed the general utility, effect, and effectiveness of technologies for incapacitating personnel, clearing facilities, stopping vehicles and vessels, and denying enemy access to protected areas. Developed prototypes and transitioned to higher levels of technology development of advanced payloads for candidate technological capabilities with applications relevant to emerging capability gaps. Transitioned to higher levels of technology development and demonstrated the most promising directed energy technologies under consideration for counter-personnel and counter-materiel applications. Non-lethal effects characterization through modeling and effects testing for joint advanced technology development using Human Effects Modeling Analysis Program.  Evaluated alternative non-lethal prototype technologies offering operational utility and transitioned best candidates to higher levels of technology development and acquisition. Continued advanced prototype development and demonstration of a smaller, lighter active denial technology demonstrator based on the most promising and mature 95 Gigahertz source technology.  Prototype development, demonstration and transition to higher levels of technology development of the most promising candidate technologies addressing the extended range/duration incapacitation capability gap.  Modular prototyping of High Power Microwave (HPM) component hardware meeting development objectives for subsequent integration into an HPM-capable system configuration.  Developed technologies to deliver emerging novel counter-materiel and counter-personnel payloads to target while minimizing risk to the operator. Developed a laboratory/benchtop High-Power Radio-Frequency  directed energy system to validate short pulse counter-materiel effects. Refined, integrated and demonstrated breadboard system.
                                    
                                
                                 
                                     
                                         13.313
                                         0
                                         Continue the development, integration, and demonstration of advanced technologies and payloads capable of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the operator.  Development efforts include the prototyping of advanced payloads, delivery systems, alternative technologies, and high power microwave component hardware and modular systems for non-lethal vehicle and vessel stopping applications. Development and integration of advanced solid-sate and vacuum-tube based millimeter wave technologies for counter-personnel directed energy effects.  Continue to reduce weapon system size, weight, power consumption, thermal cooling requirements, and overall system cost to improve military utility.  Continue human effects modeling and analysis efforts to incorporate knowledge gained from applied research studies into a suite of programs and surrogates that enable assessment and prediction of injury risk and effectiveness for NLW stimuli. Transition prototype technologies offering operational utility to higher levels of technology development and acquisition.
                                    
                                     
                                         13.307
                                         0
                                    
                                     
                                         13.307
                                         0
                                         Advance the development, integration, and demonstration of advanced technologies and payloads capable of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the operator.  Development efforts include the prototyping of: (1) a next-generation long range - long duration wireless Human Electro-Muscular Incapacitation munition; (2) short pulse source and other high power microwave waveforms that are effective against threat vehicle, vessel, and other target with embedded electronic systems; (3) longer range but more compact millimeter wave technologies capable of being integrated and tested on future escalation of force platforms; and (4) improved sound and light and non-lethal laser technologies.  This includes the development and integration of advanced solid-state and vacuum-tube based millimeter wave technologies for counter-personnel directed energy effects.  Continue human effects modeling and analysis efforts to incorporate risk of significant injury knowledge of specific next-generation NLWs currently under development and utilizing new non-lethal stimuli and phenomenologies.  Transition prototype technologies offering operational utility to higher levels of technology development and acquisition.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                        
                         The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons which address identified and prioritized joint Non-Lethal Weapon capability gaps.  The program consists of a collection of projects for the development and evaluation of feasibility demonstration models.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects and effectiveness, mitigation of high priority joint NLW capability gaps, and potential for compliance with policy and legislation.  Overarching considerations include the advancement of related Technology Readiness Levels and Human Effects Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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             The Future Naval Capabilities (FNC) program represents the requirements-driven, delivery-oriented piece of the Department of the Navy (DON) Science and Technology (S&T) portfolio. The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the FNC Program.  The objective of the work in this PE is to develop promising technologies emerging from the FNC Applied Research program that have successfully matured to higher Technology Readiness Levels (TRLs).  

The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in this PE, 0603673N Future Naval Capabilities Advanced Technology Development.  ONR is coordinating closely with the resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 The program increase in FY 2020 responds to increase demand to develop technologies for transition to Programs of Record.  

Technical: Not applicable.

Schedule: Not applicable.
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                         Prior to FY19, Future Naval Capabilities (FNC) Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine Corps leadership that this approach limits Department of the Navy's (DON) ability to exploit technology advances and respond quickly to naval needs.  As a result, future Budget Activity (BA) 3 investments supporting the FNC Program are now made less than one year before commencing execution.  Because FNCs are now starting at higher Technology Readiness Levels (TRL), the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Program Element R-2 Activities were modified for FY19 to align to warfare areas and the corresponding resource sponsors that will integrate FNC technologies into acquisition programs of record.  These R-2 Activities have been continued into FY20.  

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                         
                             
                                 CAPABLE MANPOWER (CMP)
                                 The Capable Manpower R-2 Activity, modified for FY19, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of Deputy Chief of Naval Operations (CNO) for Manpower, Personnel, Training and Education and Marine Corps Training and Education Command (TECOM).
                                 
                                     
                                         17.624
                                         0
                                         FNC: CMP-FY13-02 SIMULATION TOOLSET FOR ANALYSIS OF MISSION, PERSONNEL AND SYSTEMS (STAMPS)
- Complete Manpower Planning and Optimization Toolset - Demonstrate the newly developed manpower planning and optimization functional enhancements targeted for transition.

FNC: CMP-FY14-02 UNMANNED AERIAL SYSTEMS (UAS) INTERFACE, SELECTION AND TRAINING TECHNOLOGIES (U-ASISTT)
- Complete UAS Control Station Human Machine Interface - Integrate human machine interface and vehicle controller software into the Advanced Processor Build (APB) -17 software update for the AN/BYG-1 combat control system.

FNC: CMP-FY15-01 ACCELERATING DEVELOPMENT OF SMALL UNIT DECISION MAKERS (ADSUDM)
- Complete Decision Making-Learning Management System (DM-LMS) - Assess the reliability and validity of DM-LMS design measures.
- Complete Digital Integrated Representation of Tactical Environment (DIRTE) - Test and demonstrate the Graphical User Interface (GUI) to assess the ease of use and ability to modify the terrain and associated features. 
- Complete Simulation Tailored Training and Assessment (ST2A) - Test and evaluate the full ADSUDM concept using the integrated training simulation demonstration prototype.

FNC: CMP-FY15-02 ENVIRONMENT DESIGNED TO UNDERTAKE COUNTER ANTI-ACCESS/AREA DENIAL (A2AD) TACTICS TRAINING & EXPERIMENTATION (EDUCAT2E)	
- Complete Environment Designed to Undertake Counter A2AD Tactics, Training & Experimentation (EDUCAT2E) 
- Conduct a final demonstration and transition the newly developed, denied-and-degraded effects technology to platform sponsors, the training community, and combat system developers.

FNC: CMP-FY16-01 OPERATIONAL PLANNING TOOL
- Continue Operational Planning Tool - Develop new software tools that support comprehensive and collaborative planning through the use of decision support services, analytic tools, and common displays.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY16-01 under a new Information Warfare (IW) R-2 Activity).

FNC: CMP-FY17-01 MANPOWER, PERSONNEL & TRAINING STRATEGIC PLANNING APPLICATION
- Initiate Manpower, Personnel & Training Planning Application - For this FNC, delayed one year to start in FY18, develop decision support software to capture key interconnections, time delays and feedbacks between Manpower, Personnel, and Training stakeholders that serve as a common set of assumptions and boundaries for decision analyses. 

FNC: CMP-FY17-02 FUTURE INTEGRATED TRAINING ENVIRONMENT (FITE)
- Continue Future Integrated Training Environment (FITE) - Develop synthetic environment language to communicate changes during run-time, and implement changes within the simulations.

FNC: CMP-FY18-01 LEARNING CONTINUUM AND PERFORMANCE AID (LCAPA)
- Initiate Learning Continuum and Performance Aid (LCaPA) - Commence development of a federated software system to manage an individualized learning continuum through on-the-job and other training events that includes career path guidance and performance tracking. 

FNC: CMP-FY18-02 MANNED AND UNMANNED COMMON PLANNING PICTURE
- Initiate Manned and Unmanned Common Planning Picture - Commence development of software to enable a sailor to plan and brief manned (navigation, own ship, etc.) and unmanned (Unmanned Undersea Vehicle (UUV) and Unmanned Air Vehicle (UAV)) events simultaneously as an integrated planning tool that communicates the commander's intent.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY18-01 under a new Undersea Warfare (UW) R-2 Activity).

FNC: CMP-FY19-03 Fleet Training Technologies (FleeT2)
- Initiate FleeT2 - Commence development of adaptive, dynamic tools to capture and assess mission performance of warfare teams and operators to support high-velocity and ready relevant learning of representational techniques, model dynamics, and high computational tractability.  (In FY19, this FNC Product will be realigned within this PE to SW-FY19-04 under a new Surface Warfare (SW) R-2 Activity).
                                    
                                
                                 
                                     
                                         7.514
                                         0
                                         The advanced technologies being developed under this R-2 Activity include efforts that focus on the future integrated training environment for integrated air and ground operations of the marine air-ground task force, learning continuum and performance aids, manpower, personnel and training strategic planning, simulation tailored training and assessments, decision making and learning management systems, an assessment process for the selection of unmanned aerial systems personnel, simulation toolsets for analysis of mission, personnel and systems that includes techniques to optimize manpower planning, next generation perceptual training systems and tools, augmented immersive team training, behavioral and performance analysis for intelligent training, advanced technologies for automated performance assessment in games and tools for game-based training and assessment of human performance.
                                    
                                     
                                         10.640
                                         0
                                    
                                     
                                         10.640
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 include technologies supporting the future integrated training environment and ready relevant learning. Training simulator software and hardware to support the rapid integration and interoperability of air and ground legacy and future simulation-based training is being developed to address the shortfall in sorties needed to maintain readiness for integrated air and ground operations of the marine air-ground task force.  This technology will allow pilots and aircrews to train effectively in a common, simulated operating environment. Flexible and interoperable learning continuum and performance aids will be developed, providing individual career management, skill classification, selection, automatic training content re-engineering, supervisor evaluations, and Fleet readiness tracking.  New machine learning algorithms will input training data from the lifelong learning record, and output a training model that is usable for adaptive training. The focus on ready relevant training will accelerate learning, reduce the decay of acquired skills, and provide readiness tracking of performance at an individual level.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 was due to an increased investment in technologies supporting the future integrated training environment and ready, relevant training.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 ENTERPRISE AND PLATFORM ENABLERS (EPE)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                 
                                     
                                         14.301
                                         0
                                         FNC: EPE-FY13-01 TOWED ARRAY SYSTEM RELIABILITY IMPROVEMENT
- Complete Tools for Predicting Array Operational Loading & Distribution - Conduct at-sea testing of an instrumented towed array on a Virginia Class submarine and continue validation efforts on the numerical tool.  

FNC: EPE-FY14-02 ALUMINUM ALLOY CORROSION CONTROL AND PREVENTION
- Continue Aluminum Alloy Corrosion Mitigation Technologies - Demonstrate aluminum coating effectiveness to minimize Degree of Sensitization (DoS) and develop aluminum DoS repair tools to mitigate corrosion damage.  (In FY19, this FNC Product will be realigned within this Program Element (PE) to SW-FY14-01 under a new Surface Warfare (SW) R-2 Activity)
- Complete Aluminum Alloy Corrosion Prediction Tool - Demonstrate integration of Degree of Sensitization (DoS) detection algorithms with the DoS detection tool and conduct testing of the integrated capability.

FNC: EPE-FY15-02 GAS TURBINE UPGRADES FOR REDUCED TOTAL OWNERSHIP COST (TOC) AND IMPROVED SHIP IMPACT
- Continue Shipboard Gas Turbine Marinization Package for Higher Temperature, Higher Pressure Operation - Conduct OEM qualification testing for environmental and mechanical properties, and ease of fabrication for engine components for a planned demonstration test.  (In FY19, this FNC Product will be realigned within this PE to SW-FY15-01 under a new Surface Warfare R-2 Activity)

FNC: EPE-FY15-03 SPECIAL HULL TREATMENT
- Continue New Material(s) Development & Lab Characterization - Design and carry out experiments which fully characterize medium-scale material concepts.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-01 under a new Undersea Warfare (UW) R-2 Activity)

FNC: EPE-FY16-01 ADVANCED TOPCOAT SYSTEM (ATS)
- Continue Advanced Topcoat Systems for Air Vehicle (ATS-AV) - Perform initial laboratory verification and qualification studies on modified primer and topcoat chemistries, including chemical analysis and material-interaction compatibility verification.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-01 under a new Air Warfare (AW) R-2 Activity)

FNC:  EPE-FY19-04 Signature Management System (SMS)
- Continue SMS - Continue developing advanced signature management technology for submarine applications.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY19-01 under a new Undersea Warfare R-2 Activity)
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     N/A
                                
                            
                             
                                 EXPEDITIONARY MANEUVER WARFARE (EMW)
                                 The Expeditionary Maneuver Warfare R-2 Activity, modified for FY19, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in PE 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Deputy Commandant for Combat Development and Integration (CD&I) and the Director of Expeditionary Warfare.
                                 
                                     
                                         0.000
                                         0
                                         FNC: EMW-FY17-01 HIGH RELIABILITY DUAL-PURPOSE IMPROVED CONVENTIONAL MUNITION (DPICM) REPLACEMENT (HRDR)
- Continued High Reliability DPICM Replacement in PE 0603640M Marine Corps Advanced Technology Demonstration.
                                    
                                
                                 
                                     
                                         5.840
                                         0
                                         The advanced technologies being developed under this R-2 Activity include those efforts that focus on autonomous unmanned surface vehicles for mine warfare, off-board refueling and data transfer for unmanned surface vehicles, automated data analysis for expeditionary Mine Countermeasures (MCM), advanced undersea weapon systems for mine warfare, ground based air defense on-the-move high energy laser systems, advanced sonar technology for high clearance rate MCM, defense of harbor and near-shore naval infrastructure against asymmetric threats, fuel efficient tactical vehicles, renewable and sustainable expeditionary power, exchange of actionable information at the tactical edge, actionable intelligence enabled by persistent surveillance, densified propellants for fire from enclosed/confined spaces, spectral and reconnaissance imagery, azimuth and inertial navigation systems, counter radio-controlled improvised explosive device electronic warfare, and precision universal mortars.
                                    
                                     
                                         22.399
                                         0
                                    
                                     
                                         22.399
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on Mine Countermeasures (MCM) task force planning, multi-mission airborne mine detection, and mine neutralization without collateral damage. Mission management tools will be developed for the Mine Countermeasures Commander to assist in the planning and re-planning, scheduling, and allocation of MCM task force assets using an extremely modular, open systems approach. This will provide MCM Commanders with the ability to rapidly re-plan and schedule emerging LCS/MCM Mission Package assets and maintain situational awareness of heterogeneous groups of systems. The investment in single-system, day/night, multi-mission airborne mine detection technologies usable at all water depths will be increased in order to reduce the MCM timeline and facilitate our capability to counter surface/near surface mines in the Surf Zone or Beach Zone (BZ) at night. The viability of the preliminary design and schedule to support Fire Scout integration will be thoroughly explored. New mine neutralization technologies will enhance the effectiveness and efficiency of Navy expeditionary force capabilities in their assigned response mission to counter naval mine and maritime improvised explosive device threats. This technology will enhance the capability of the Maritime Expeditionary Standoff Response (MESR) System of Systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 reflects an increased investment in multi-mission airborne mine detection technologies that offer the potential for a significant reduction in the MCM timeline, and an investment in new mine neutralization technologies countering naval mine and maritime improvised explosive device threats. This increase includes specific and substantial ramp-up in FY 2020 for the Single-system Multi-mission Airborne Mine Detection (SMAMD) effort and initiating the Low Observable No Collateral Damage - Neutralization (LONCD-N) System development.

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 FORCE HEALTH PROTECTION (FHP)
                                 The Force Health Protection R-2 Activity focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to programs under the purview of the Surgeon General of the Navy and the Defense Health Agency.
                                 
                                     
                                         10.717
                                         0
                                         FNC: FHP-FY13-03 EXTREME OPERATIONS: MITIGATING OXYGEN IMBALANCE AT ALTITUDE AND AT DEPTH 
- Continue Hypoxia Alert and Mitigation System - Continue activities to adapt the hypoxia alert system hardware/software to guide treatment of casualties in order to sustain performance during high-altitude mountain operations.

FNC: FHP-FY14-01 ACUTE CARE COVER FOR SEVERELY INJURED LIMBS (ACCSIL)
- Complete Acute Care Cover for Severely Injured Limbs (ACCSIL) - Integrate the bioactive coating and external conformal cover, which will conclude the pre-clinical studies.  

FNC: FHP-FY14-03 BLAST LOAD ASSESSMENT: SENSE AND TEST (BLAST)
- Complete Blast Load Assessment: Sense and Test (BLAST) - Integrate blast force sensor technologies with algorithms relating blast force exposures to the likelihood of injury, and conduct clinical testing of the neuro-functional assessment tool.

FNC: FHP-FY16-01 INCAPACITATION PREDICTION FOR READINESS IN EXPEDITIONARY DOMAINS - AN INTEGRATED COMPUTATIONAL TOOL (I-PREDICT)
- Continue I-PREDICT - Conduct measurements of the high strain rate characteristics of human tissues to allow an accurate prediction of the severity of battlefield injuries.
                                    
                                
                                 
                                     
                                         0.802
                                         0
                                         The advanced technologies being developed under this R-2 Activity include those efforts that focus on enabling new practices, procedures, medical devices and pharmaceuticals for the improvement of personnel performance, casualty prevention and combat casualty care.  These technologies aim to decrease the logistical burden of forward medical operations, mitigate and prevent combat-related illness and injury, and provide cutting-edge medical applications for Navy and Marine Corps warfighters on land, at sea, and in the air.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY19 to FY20 was due to the completion of an FNC system that predicts, detects, and warns warfighters of hypoxia in a way that accounts for individual tolerance differences.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 FORCENET (FNT)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                 
                                     
                                         60.565
                                         0
                                         FNC: FNT-FY13-01 ELECTRONIC WARFARE (EW) BATTLE MANAGEMENT FOR SURFACE DEFENSE
- Complete EW Battle Management (EWBM) - Automate blue and red force monitoring in EW planning and develop techniques to integrate that information into force level tactical decision making.

FNC: FNT-FY13-03 SILK THREAD
- Complete Silk Thread Product 1 - Complete hardware development and transition to designated programs of record.
- Complete Silk Thread Product 2 - Complete hardware development and transition to designated programs of record.

FNC: FNT-FY13-04 DETECTION AND FUSION FOR REMOTE SENSORS
- Complete Adaptive Multi-Intelligence (INT) Correlation & Identification (AMICA) - Extended into FY18 to complete the modification of algorithms to enable cross-domain information fusion and optimization of theater and tactical battlespace assets to conduct anti-surface warfare.

FNC: FNT-FY14-02 ADAPTIVE TASKING, COLLECTION, PROCESSING, EXPLOITATION AND DISSEMINATION (TCPED) SERVICES
- Complete Adaptive TCPED for Anti-Submarine Warfare (ASW) Services - Develop algorithms and software to ensure network connectivity for low latency data sharing and autonomous and adaptive Command and Control (C2) services for coordination of data collection and sharing.  
- Complete Data Exfiltration and Networked Platform Interaction - Demonstrate and assess the performance of the radio components and waveforms in a host platform in simulated environments.

FNC: FNT-FY14-03 EXCHANGE OF ACTIONABLE INFORMATION AT THE TACTICAL EDGE (EAITE)
- Continue Actionable Information Tactical Applications - Develop gisting algorithms to assess the content of a machine produced product to a reference ontology.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY14-02 under a new Information Warfare (IW) R-2 Activity). 

FNC: FNT-FY15-01 ADVANCED AIRBORNE EARLY WARNING ELECTRONIC PROTECTION (AAEWEP)
- Continue Advanced Airborne Early Warning (AEW) Electronic Protection - Test and improve AEW electronic protection capabilities within a relevant environment.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-01 under a new Air Warfare (AW) R-2 Activity).

FNC: FNT-FY15-02 DATA FOCUSED NAVAL TACTICAL CLOUD
- Continue Data Focused Naval Tactical Cloud - Develop predictive motion models, enemy course-of-action and intent analytics with multi security levels for integrated fires and integrated air and missile defense operational intelligence.  (In FY19, this FNC Product will be realigned within this PE to IW-FY15-02 under a new Information Warfare R-2 Activity).

FNC: FNT-FY15-04 SCALABLE INTEGRATED RADIO FREQUENCY (RF) SYSTEM FOR UNDERSEA PLATFORMS (SIRFSUP)
- Continue Compact, Scalable Integrated RF (Compact-SIRF) - Implement and evaluate spectral interference mitigation and coordination techniques during laboratory and at-sea tests.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY15-02 under a new Undersea Warfare (UW) R-2 Activity).
- Complete Electronic Warfare Tactical Decision Aid (EW-TACAID) - Implement and test techniques developed to provide efficient operator interfaces in support of netted sensor and coordinated EW operations.  
- Continue Scalable Integrated Radio Frequency (RF) for Submarines (SIRF-Sub) - Demonstrate prototype effectiveness via testing in laboratory and at-sea scenarios.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-02 under a new Undersea Warfare R-2 Activity).

FNC: FNT-FY16-01 BUGLE
- Continue Bugle - Conduct testing and a demonstration of advanced waveforms.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-02 under a new Information Warfare (IW) R-2 Activity).

FNC: FNT-FY16-02 COMBINED ELECTRO-OPTICS (EO)/INFRA-RED (IR) SURVEILLANCE AND RESPONSE SYSTEM (CESARS)
- Continue Multispectral EO/IR Countermeasures against Advanced Threats (MEIRCAT) - Implement final designs through the fabrication of the high resolution sensor and optics hardware, laser hardware, turret hardware, and processing and system controls.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-03 under a new Information Warfare R-2 Activity).
- Continue Shipboard Panoramic EO/IR Cueing and Surveillance System (SPECSS) - Demonstrate a large Focal Plane Array (FPA) stitching and panoramic capability.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-03 under a new Information Warfare R-2 Activity).

FNC: FNT-FY17-01 COMMUNICATIONS AND INTEROPERABILITY FOR INTEGRATED FIRES (CIIF)
- Continue Communications as a Service (CaaS) - Emulate, test and develop software for date forwarding and routing protocols between Internet Protocol (IP) and non-IP networked data links.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-01 under a new Information Warfare R-2 Activity).
- Continue Mission-Based Networking for Data Distribution Systems (DDS) (MiND) - Initiate firmware porting and the porting of waveform software code to the emulation platform.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-01 under a new Information Warfare R-2 Activity).

FNC: FNT-FY17-02 SUBMARINE SIMULTANEOUS TRANSMIT AND RECEIVE (SUBSTAR)
- Continue Submarine Simultaneous Transmit and Receive (SubSTAR) - Test and improve the prototype broadband simultaneous transmit and receive subsystems.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY17-01 under a new Undersea Warfare (UW) R-2 Activity).

FNC: FNT-FY17-04 RESILIENT HULL/INFRASTRUCTURE MECHANICAL & ELECTRICAL SECURITY (RHIMES)	
- Continue SCAMM - Demonstrate proactive information shaping capabilities in the laboratory. (In FY19, this FNC Product will be realigned within this PE to IW-FY17-02 under a new Information Warfare (IW) R-2 Activity).
- Continue SCRAM- Demonstrate resilient software to protect redundant controllers and controllers without redundancy in a laboratory environment. (In FY19, this FNC Product will be realigned within this PE to SW-FY17-01 under a new Surface Warfare (SW) R-2 Activity).

FNC: FNT-FY18-04 NANOSAT COMMUNICATIONS FOR ANTI-ACCESS AREA DENIAL (A2AD) OPERATIONS
- Initiate Nanosat Communications Payloads - Integrate and test a nanosat payload to verify communications performance in the UHF-band in a laboratory environment.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity).
- Initiate Shipboard Integration - Integrate and test UHF networking with a digital mobile radio using a shipboard antenna and tracking.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity).

FNC: FNT-FY18-05 ADVANCED COORDINATION TECHNIQUES FOR DISTRIBUTED ELECTRONIC WARFARE (EW)
- Initiate Coordinated Radio Frequency EW (CRFEW) - Implement precision geo-location and coordinated engagement techniques to surface ship applications in order to provide surface ships with emitter geo-location capabilities and the ability to coordinate electronic attack engagements on battlespace emitters.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-03 under a new Information Warfare (IW) R-2 Activity).
- Initiate Next Generation Surface Electronic Warfare User Interface - Begin a domain analysis for familiarization with relevant Navy systems, programs of record, technical performers, and the system constraints imposed on human machine interface development.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-03 under a new Information Warfare R-2 Activity).
- Initiate Propagation Channel Assessment and Prediction (PCAP) - Implement techniques for providing real-time propagation channel assessments using shipboard and netted radio frequency sensors and data communication infrastructures.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY18-03 under a new Information Warfare (IW) R-2 Activity).
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     N/A
                                
                            
                             
                                 POWER AND ENERGY (P&E)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                 
                                     
                                         12.590
                                         0
                                         FNC: P&E-FY12-03 LONG ENDURANCE UNDERSEA VEHICLE PROPULSION
- Complete Air Independent Propulsion System - Complete Phase II fuel cell energy system integration into an unmanned undersea vehicle (UUV) energy section and conduct Technology readiness levels (TRL) 6 land-based testing and transition planning. 

FNC: P&E-FY14-01 EFFICIENT AND POWER DENSE ARCHITECTURE AND COMPONENTS
- Complete High Power Solid State Circuit Protection for Power Distribution and Energy Storage - Complete circuit protection component testing in a relevant system environment.

FNC: P&E-FY15-03 MULTIFUNCTION ENERGY STORAGE FOR NAVY / UNITED STATES MARINE CORPS (USMC) APPLICATIONS TO MAXIMIZE OPERATIONAL EFFECTIVENESS AND EFFICIENCY
- Complete Compact High Density Tactical Energy Storage - Complete development, demonstration, and testing of a full-scale TRL-6 Compact High Density Tactical Energy Storage module with a hybrid power system interface.
- Continue Multi-Function High Density Shipboard Energy Storage - Develop and demonstrate a megawatt scale multifunction energy storage system with an incorporated non-propagating battery subsystem. 

FNC: P&E-FY17-02 TORPEDO ADVANCED PROPULSION SYSTEM (TAPS)
- Continue Torpedo Advanced Propulsion System (TAPS) - Conduct limited component development and testing, preparing for a down-selection to one technology.
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     N/A
                                
                            
                             
                                 SEA SHIELD (SHD)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                 
                                     
                                         55.745
                                         0
                                         FNC:  SHD-FY12-04 DETECTION AND NEUTRALIZATION OF NEAR-SURFACE DRIFTING-OSCILLATING MINES
- Complete Compact Modular Sensor-Processing Suite (CMSS) - Finish the final Demonstration of the multi-sensor detection of ocean mines that had to be extended into FY18.

FNC: SHD-FY13-01 COOPERATIVE NETWORKED RADAR
- Continue Cooperative Networked Radar - Conduct testing and demonstrating software algorithms and techniques for cross-platform radar operation deliver enhanced sensitivity.  (In FY19, this FNC Product will be realigned within this Program Element (PE) to SW-FY13-02 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY14-02 FULL SECTOR TORPEDO DEFENSE
- Continue ATT Timeline Compression (ATTTC) - Conduct a static in-water demonstration.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-03 under a new Surface Warfare R-2 Activity).
- Continue Concept C Countermeasure - Conduct an at-sea static assessment of the complete subsystem.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-03 under a new Surface Warfare R-2 Activity).

FNC: SHD-FY14-04 ADVANCED UNDERSEA WEAPON SYSTEM (AUWS)
- Continue Autonomous Threat Detection and Localization - Conduct testing and preparations for an at-sea demonstration of the full detection, classification, localization, and tracking sequence on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare (EMW) R-2 Activity).
- Continue Remote Command & Control - Conduct testing and preparations for an at-sea demonstration of full command and control functionality on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this FNC Product will be realigned within this PE to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue Tactical Positioning & Fire Control - Conduct testing and preparations for an at-sea demonstration of the sensor placement and firing solution functionality on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this FNC Product will be realigned within this PE to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY14-08 TERMINATOR (T3)
- Continue Terminator S - Validate the Ship Self-Defense System (SSDS) algorithm and the fire control loop concept using modeling and simulation tools.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-04 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY15-03 AUTOMATION FOR UXV-BASED MINE COUNTERMEASURES (MCM)
- Continue Expeditionary MCM Automated Data Analysis - Collect at-sea training data for multi-band automatic target recognition and fusion algorithms.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY15-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue MCM Task Force Planning - Conduct experiments and a table-top war-game on the re-planning and planning of risk, using the results to update the algorithms and human-machine interface approach.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY15-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY15-07 HYPER VELOCITY PROJECTILE
- Complete Hyper Velocity Projectile - Design, fabricate and begin assembly of hypervelocity projectiles in preparation for a full-up launch to validate common interfaces for powder gun and railgun launches.

FNC: SHD-FY16-04 SHIP-LAUNCHED ELECTRONIC WARFARE (EW) EXTENDED ENDURANCE DECOY (SEWEED)
- Continue Ship-launched EW Extended Endurance Decoy (SEWEED) - Conduct flight testing of the decoy demonstrator vehicle and isolation testing of the payload module.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY16-04 under a new Information Warfare (IW) R-2 Activity).

FNC: SHD-FY16-05 SURFACE SHIP PERISCOPE DETECTION AND DISCRIMINATION (SSPDD)
- Continue Surface Ship Periscope Detection and Discrimination (SSPDD) - Continue development and commence preparation of an initial test plan for the government-reference prototype sensor and data fusion system.  (In FY19, this FNC Product will be realigned within this PE to SW-FY16-01 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY16-06 NEXT GENERATION AIRBORNE PASSIVE SYSTEM (NGAPS)
- Continue Next Generation Airborne Passive System (NGAPS) - Test and integrate hardware for field communications, control, health monitoring, mission planning and contact separation/correlation.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-02 under a new Air Warfare (AW) R-2 Activity).

FNC: SHD-FY16-07 SOFTKILL PERFORMANCE AND REAL-TIME ASSESSMENT (SPARTA)
- Continue Softkill Performance and Real-Time Assessment (SPARTA) - Develop and optimize performance assessment algorithms and align them with a pending system requirements review.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-05 under a new Information Warfare R-2 Activity).

FNC: SHD-FY17-02 AUTONOMOUS UNMANNED SURFACE VEHICLES FOR MINE WARFARE (MIW)
- Continue Autonomous Situational Awareness and Hazard Avoidance System for Unmanned Surface Vehicles (USVs)- Demonstrate with an Unmanned Surface Vehicle (USV) an autonomous situational awareness and avoidance capability that enables avoidance of fixed and moving hazards, with the ability to regain track and revisit missed areas using low bandwidth communications.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare (EMW) R-2 Activity).
- Continue High Temperature Superconducting (HTS) Magnetic Influence Sweep Payload for Unmanned Surface Vehicles (USVs)-Demonstrate improved clearance rates and reduced risk to USVs from mine detonation, and improved mean time between maintenance.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue Underway Refueling and Data Transfer for Unmanned Surface Vehicles (USVs) and Remote Multi-Mission Vehicles (RMMVs) - Demonstrate automated/unmanned refueling of an USV with data download/upload using a second unmanned platform in up to sea state 3.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY17-05 DEEP RELIABLE ACOUSTIC PATH EXPLOITATION SYSTEM (DRAPES)
- Continue Deep Reliable Acoustic Path Exploitation System (DRAPES) - Integrate algorithms and hardware for undersea communications, health monitoring, and contact separation/correlation.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-03 under a new Information Warfare (IW) R-2 Activity).

FNC: SHD-FY18-08 FORCE-LEVEL INTEGRATED FIRES REAL-TIME ENGAGEMENT COORDINATION AND PERFORMANCE ESTIMATION (FIRECAPE)
- Initiate FIRECAPE Algorithms - Begin development of prototype tactical software and testing on tactical hardware to validate the performance of algorithms against complex threat raids.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-04 under a new Information Warfare R-2 Activity).
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     N/A
                                
                            
                             
                                 SEA STRIKE (STK)
                                 The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                 
                                     
                                         44.404
                                         0
                                         FNC: STK-FY13-01 LONG RANGE RF FIND, FIX AND ID
- Complete Long Range Find, Fix and ID - Conduct testing, mitigate exceptions, and demonstrate the Long Range Find, Fix, and ID capability.

FNC: STK-FY13-03 ANTI-SURFACE WARFARE (ASUW) WEAPON UPGRADE
- Complete Anti-Surface Warfare (ASuW) Weapon Upgrade - Demonstrate a phase II capability in a tactically relevant environment.

FNC: STK-FY13-04 AIM-9X ENABLERS (AXE)
- Complete SMOKE - Design, develop and demonstrate an advanced propulsion system for a future air-to-air missile.

FNC: STK-FY14-01 BANK SHOT
- Complete Bank Shot - Develop the software architecture and associated algorithms that provide for data fusion.

FNC: STK-FY14-03 INTELLIGENT COLLABORATIVE ENGAGEMENT (ICE)
- Complete Collaborative Anti-Surface Warfare Engagement (CASE) - Demonstrate software operability and interoperability for flexible weapon behaviors at the salvo level in an anti-access area-denial environment.
- Continue Collaborative Electronic Attack (CEA) - Perform bench-top and hardware-in-the-loop testing of the electronic support/electronic attack hardware and cognitive components (In FY19, this FNC Product will be realigned within this Program Element (PE) to IW-FY14-03 under a new Information Warfare (IW) R-2 Activity).

FNC: STK-FY15-01 SYNTHETIC APERTURE RADAR ELECTRONIC PROTECTION (SAREP)
- Continue Synthetic Aperture Radar Electronic Protection - Test, assess, and improve the synthetic aperture radar electronic protection capability in relevant littoral environments.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-03 under a new Air Warfare (AW) R-2 Activity).

FNC: STK-FY15-02 ROTOR-CRAFT ADVANCED PROTECTION FROM INFRA-RED (IR)/ELECTRO-OPTICAL (EO)/ROCKET PROPELLED GRENADE (RPG) (RAPIER)
- Continue Helicopter Active RPG Protection (HARP) - Demonstrate the technological feasibility of a RPG hard-kill defense system and its component operability.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-04 under a new Air Warfare R-2 Activity).
- Continue Multi-Spectral EO/IR Seeker Defeat - Build and test the final Infra-Red Countermeasures (IRCM) prototype system to be used in the field test demonstration of countermeasures techniques, build expendables based on derived expendable requirements, and perform radiometric measurements in the field.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-04 under a new Air Warfare R-2 Activity).

FNC: STK-FY15-03 EXTENDED RANGE MODULAR UNDERSEA HEAVYWEIGHT VEHICLE (ER MUHV)
- Continue MUHV Autonomy Suite - Conduct in-water testing and assessment of autonomy algorithms for mission planning, waypoint navigation and vehicle health.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-03 under a new Undersea Warfare (UW) R-2 Activity).
- Continue MUHV Sensors, Navigation and Guidance - Conduct in-water demonstrations for maturation assessment of the multiband and hybrid sonar, inertial navigation, and fiber optic systems. (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY15-03 under a new Undersea Warfare (UW) R-2 Activity).

FNC: STK-FY16-01 EXTENDED-RANGE TARGETING (E-RAT)
- Complete Extended-Range Targeting (E-RAT) - Conduct concept and technology demonstrations of subsystem models to assess the feasibility and operability of new technologies for targeting and fire control modes at extended ranges.

FNC: STK-FY16-02 REACTIVE ELECTRONIC ATTACK MEASURES (REAM)
- Continue Reactive Electronic Attack Measures (REAM) - Test and improve reactive electronic attack measures in the representative environment.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-04 under a new Air Warfare (AW) R-2 Activity).

FNC: STK-FY17-04 ALPO
- Complete ALPO - Complete the proof of technological feasibility and assessment phase of an advanced signal processing system in a relevant tactical environment.

FNC: STK-FY18-01 PRECISION ELECTRONIC ATTACK TECHNOLOGIES (PEAT)
- Initiate Multi-platform Retrodirective Electronic Warfare (EW) - Develop and implement EW techniques and supporting technology for multi-platforms effects.  (In FY19, this FNC Product will be realigned within this PE to AW-FY18-01 under a new Air Warfare R-2 Activity).
- Initiate Single Platform Coherent Arrays - Develop and implement Electronic Warfare techniques and supporting technologies for intra-platform synchronized EW effects.  (In FY19, this FNC Product will be realigned within this PE to AW-FY18-01 under a new Air Warfare R-2 Activity).
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     N/A
                                
                            
                             
                                 AIR WARFARE (AW)
                                 The Air Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Air Warfare.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         35.214
                                         0
                                         The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended range targeting, advanced protection from infrared and electro-optic threats, radar electronic attack protection, intelligent collaborative engagements, multifunction capabilities for missile warning sensors, advanced threat aircraft countermeasures, technologies that discriminate and provide terminal guidance for weapons that engage moving targets, numerous advanced weapons technologies, high altitude Anti-Submarine Warfare (ASW), placement and operation of active ASW distributed systems, data exfiltration and networked platform interaction, advanced topcoat systems for air vehicles, air platforms safety and affordability technologies, virtual-constructive representations on live avionics displays for training, and dynamic adaptive and modular training for unmanned aerial systems.
                                    
                                     
                                         38.871
                                         0
                                    
                                     
                                         38.871
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on enhanced corrosion protection for aircraft surfaces and galvanic interfaces in order to improve durability and reduce toxicity/exposures, advanced radio enhancements for long range anti-ship missiles and other weapons, human machine interface and vehicle controller command and control technologies that implement full and partial UxV transfer of control and discovery, software performance assessment tools to automatically collect, fuse, display, analyze, and archive live virtual constructive training data from disparate systems, and multi-platform technologies for collaborative airborne manned and unmanned tactical electronic warfare operations at all jamming ranges.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 reflects the initiation of new FNCs involving unmanned vehicle control software, live virtual constructive training, and collaborative electronic warfare technologies.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 INFORMATION WARFARE (IW)
                                 The Information Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Deputy Chief of Naval Operations for Information Warfare.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         74.446
                                         0
                                         The advanced technologies being developed under this R-2 Activity cover rapidly evolving technological areas and include those that focus on next-generation command, control and decision support services, cyber security, cyber operations, real-time engagement coordination and performance estimation, next generation countermeasure technologies for ship missile defense, extended distributed weapons coordination, cross field processing and smart use of distributed systems, network collaborative precision navigation and timekeeping, communications and interoperability for integrated fires, shipboard panoramic infrared and electro-optic cueing and surveillance systems, a tactical cloud that exploits cross warfare area data sources, electronic warfare battle management for surface defense, autonomous persistent tactical surveillance, mission-based waveform controls and networking, satellite vulnerability mitigation, comprehensive maritime operational and navigational planning via decision support services, collaborative algorithms for non-Global Positioning System (GPS)-based navigation, technologies that enable real-time situational awareness of tactic-edge Internet Protocol (IP) networks operating in contested environments, technologies enabling coordination between shipboard and expendable Electro-Optical/Infrared (EO/IR) countermeasures, automation technologies that improve theater level anti-submarine warfare operations and multi-domain battle management capabilities.
                                    
                                     
                                         61.814
                                         0
                                    
                                     
                                         61.814
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 cover rapidly evolving technological areas and include those that: a)enable distributed and networked sensor and weapon control by providing a communications interface for combat systems applications, b) deliver data and information via any combination of available tactical data links, c) enhance security, d) provide an improved capability to detect and track the newest generation of ultra-quiet submarines in the deep ocean, e) provide the surface fleet with a position fixing capability in a Global Positioning System (GPS) denied environment, f) correlate multi-sensor, multi-platform, radio-frequency, geo-location data to create a passive common operating picture and enable coordinated engagements of multi-mode, multi-aspect, threat sensors using networked tactical electronic warfare and information operations systems, g) build on networked electronic warfare infrastructures to provide new user interfaces for multi-platform, coordinated electronic support and electronic attack techniques, h) sense and assess real-time environmental conditions to improve sensor performance forecasting and automate the detection of very quiet targets within undersea surveillance barriers, and i) develop technologies that can be demonstrated in an 'A'-size sonobuoy capable of delivering the array gain required to localize and collect passive acoustic intelligence of ultra-quiet submarines at tactically relevant ranges through exploitation of a unique feature of the sound channel.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The decrease from FY 2019 to FY 2020 was due to the completion and delivery to acquisition programs of record of several Future Naval Capabilities (FNC) that successfully demonstrated a Technology Readiness Level (TRL) of 6, including the FNCs providing a tactical cloud capability that exploit cross warfare area data sources and a means to detect and measure incoming threats.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 SURFACE WARFARE (SW)
                                 The Surface Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Surface Warfare.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         32.656
                                         0
                                         The advanced technologies being developed under this R-2 Activity include those efforts that focus on hyper velocity projectiles, full sector torpedo defense, cooperative networked radars, sonar automation, radar resource management for integrated air and missile defense, periscope detection and discrimination, high fidelity active sonar training, anti-ship missile defense, long range detection and tracking, naval interceptor improvements, unmanned systems common control, digital array radars, multifunction shipboard energy storage and power distribution, high power solid state circuit protection, compact power conversion for advanced surface machinery systems, resilient hull and infrastructure mechanical and electrical security, phased array antennas, human injury and treatment models, aluminum alloy corrosion control and prevention, affordable common radar architectures, total ship survivability damage tolerance and recoverability, adaptive training to enhance individual and team learning, and platform design and acquisition tools that reduce manpower.
                                    
                                     
                                         46.824
                                         0
                                    
                                     
                                         46.824
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on: a) high density, modular and configurable, high cycle rate, megawatt-scale multifunction energy storage systems for electric weapons and sensor loads that are necessary to provide continuous operational availability, b) the integration testing necessary to implement attack resilient architectures and toolsets that can be retrofitted to both legacy and modern shipboard control systems, c) the incorporation of high density reactive materials into warheads such as the ALaMO 57mm round so as to significantly increase lethality without requiring changes to flight dynamics, guidance, and/or interaction with the respective weapon system, d) advanced alloys and airfoil coatings for Gas Turbine hot section components that will realize a 3X improvement in engine life at higher operating temperatures and pressures, improving the mean time between failure of these expensive ship engines, e) technologies that counter unmanned aerial surveillance drones, f) a new in-situ electrodeposition repair process to coat heat exchanger tubing surfaces with materials and alloys that restore and improve the integrity of damaged Cu-Ni tubing, g) training for staffs and operators required to conduct command and control against peer threats in degraded and denied environments, h) a new electronic initiation safety device for energetic initiation for both SM-6 and SM-2 upgrades, i) a receive-only capability on SPY-6V1 for improved situational awareness during EMCON and improved radar timelines with advanced waveforms for communications and radar operation, and j) modular virtual-constructive simulation technologies, realistic phenomenology and behavior models for synthetic entities in support of warfighter command Ttam and platform operator staff multi-mission training, assessment and certification.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 enables the initiation of new FNCs for in-situ repair of heat exchanger tubing, training for operations in command and control denied or degraded environments, a new electronic initiation safety device for the SM-2 and SM-6, and receive-only SPY-6V1 improvements.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                             
                                 UNDERSEA WARFARE (UW)
                                 The Undersea Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Undersea Warfare.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         50.212
                                         0
                                         The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended range modular undersea heavyweight vehicle technology for submarine-launched torpedoes, coherent electronic attack capabilities for submarines, vector sensors and signal processing for acoustic arrays, panoramic infrared sensors, technologies for rapid and covert surveillance, electronic sensors for detection of low probability of intercept periscope detection radars, torpedo advanced propulsion systems, simultaneous transmit and receive capabilities for submarines, scalable integrated radio frequency systems for undersea platforms, electronic warfare tactical decision aids, tools for predicting array operational loading and distribution, acoustic damping systems, corrosion mitigation technologies that increase operational availability, panoramic photonics mast technologies, hyper-spectral scanning imagery, low light level video cameras, new material development and lab characterization, unmanned aerial system control technologies, adaptive training for submarine navigation and piloting, signature management technologies, and information architectures for improved decision making.
                                    
                                     
                                         51.359
                                         0
                                    
                                     
                                         51.359
                                         0
                                         The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on a) simultaneous transmit and receive capabilities for radio frequency antenna apertures as well as the backend processing that enable stealthy submarine information operation missions, b) an integrated combat capability to the Submarine Payload Control System that supports collaborative planning, payload coordination, briefing, and enhanced mission execution through seamless integration with the unmanned vehicle controller, c) reducing the signature of current and future submarines in order to enhance their military effectiveness, d) automated data analysis for expeditionary mine countermeasures, e) a modular and adaptive electronic warfare trainer, scenario generator and digital stimulator that's applicable to multiple training facilities and air, surface, and undersea platforms, f) high performance submersible radar absorbing structures that use advanced manufacturing techniques to improve affordability, durability, scalability, and the performance of submarine mast materials, and g) technologies offering a covert broadband acoustic signal structure with advanced processing algorithms that will increase an SSBN's ability to conduct bathymetric fixes in a wider range of operational environments.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY 2019 to FY 2020 supports completion and delivery to acquisition programs of record of several Future Naval Capabilities (FNC) including tools for predicting array operational loading/distribution and heavyweight torpedo improvements.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                
                            
                        
                         The performance metric for this Program Element (PE) is measured by the number of FNCs that transition through an acquisition POR to deploy new capabilities into the Fleet or Force.
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                         Congressional Interest Items not included in other projects
                         
                             
                                 Advanced Development of High Yield Conventional Energetics
                                 
                                     0.000
                                     N/A
                                
                                 
                                     7.500
                                     FY19 funds will be used towards the advanced demonstration of energetic materials in a variety of weapon system applications to include:  high performance solid rocket and air breathing propulsion, reactive materials
demonstrations and effects in advanced lethality and effectiveness models,advanced warhead concepts to include novel reactive shaped charge configurations, hybrid reactive material warhead demonstrations, and the development and demonstration of any necessary modeling and simulation capabilities for quantification of damage effects on adversary weapon systems,and other potential energetic technologies.
                                
                            
                        
                         Congressional Interest Items not included in other projects
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                 0.000
                 66.173
                 58.657
                 60.138
                 60.138
                 60.122
                 61.318
                 62.582
                 63.840
                 Continuing
                 Continuing
            
             The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers.  In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness. Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/OHIO Replacement Program (ORP); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter.  Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.

Due to the number of efforts in this Program Element (PE), the programs described herein are representative of the work included in this PE.
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                             Rate/Misc Adjustments
                             
                                 0.001
                                 0.000
                                 -0.362
                                 -0.362
                            
                        
                         
                             Congressional Add Adjustments
                             
                                 10.000
                            
                        
                    
                
                 The increase from FY 2019 to FY 2020 is to perform additional technology development efforts to support the submarine industrial base ramp up and workload increase for VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA Class Submarine 2 per year production.
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                         The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers. In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness.  Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter. Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.
                         
                             
                                 Composites Processing and Fabrication
                                 The primary technical goal of the Composites Processing and Fabrication activity is improving weapon systems affordability, enhancing weapon system effectiveness and improving reliability/war-fighter readiness through the increased utilization of composite materials and structures.  This is being achieved through the development, maturation, and transition of affordable and robust manufacturing, assembly, and repair processes that fully exploit the benefits of composite materials.  Concentration is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Composites processing and fabrication technology areas include but are not limited to fiber-reinforced polymeric (organic) resin composites; ceramic-matrix, metal-matrix, and carbon-carbon composites; composite internal stiffening core materials such as foam, ceramic, balsa wood, polymeric or metallic honeycomb, or other materials; composite external stiffening concepts such as hat and blade stiffeners and methodologies to manufacture them; materials for radomes and other electrical applications; composite manufacturing and similar processes and related equipment technology; and adhesives, adhesive bonding, and related technologies (i.e., surface preparation techniques), as well as mechanical fastening, and other methodologies for joining composites to other composites or metals, and similar assembly technologies.
                                 
                                     
                                         8.000
                                         0
                                         - Continued Composite Materials and Process Improvement Thrust for VCS/ORP Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost VCS and ORP construction.
- Continued Composite Materials and Process Improvement Thrust for CVN 78 Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost CVN 78 construction.
- Continued Composite Materials and Process Improvement Thrust for DDG 51 Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost DDG 51 construction.
- Continued Composite Materials and Process Improvement Thrust for Joint Strike Fighter (JSF) Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost JSF construction.
- Continued Composite Materials and Process Improvement Thrust for CH-53K Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost CH-53K construction.
- Continued Composite Materials and Process Improvement Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components. 
Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy
                                    
                                
                                 
                                     
                                         8.000
                                         0
                                         Continue Composite Materials and Process Improvement Thrust and fabrication efforts for VCS/ORP, CVN 78, DDG51, JSF, CH-53K.  Continue Composite Materials and Process Improvement Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                     
                                         8.000
                                         0
                                    
                                     
                                         8.000
                                         0
                                         Technical activities include (1) the design of a flexible robotic composites manufacturing cell for CH-53K fabrication for improved process repeatability, increased part quality, and reduced risk as production rates increase; (2) development of an improved and more affordable false deck panel concept for use in equipment spaces on DDG 51 Class destroyers constructed at both Bath Iron Works and HII-Ingalls and CVN 78 Class carriers constructed at HII-Newport News Shipbuilding; (3) development and proof of manufacturing technology for composite exhaust uptakes for the DDG 51 Class destroyers (for both Bath Iron Works and HII-Ingalls ships) for cost neutral or better acquisition cost, 60% reduction in maintenance costs, and 30% weight reduction; and (4) development of the equipment, processes, and methods needed to implement a system capable of fully automated optical inspection of MOD's (minor optical defects) on F-35 production transparencies and eliminate subjective, variable visual analysis currently done by individual operators.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no change in the requested budget from FY 2019 to FY 2020.
                                
                            
                             
                                 Electronics Processing and Fabrication
                                 The primary technical goal of the Electronics Processing and Fabrication activity is improving electronic weapon systems affordability by developing and transitioning affordable, robust manufacturing processes and capabilities for electronics critical to defense applications over their full life-cycle.  Efforts create new and improved electronics/electro-optics manufacturing processes for transition to the production floor.  Emphasis is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Electronics processing and fabrication technology areas include but are not limited to Electronics manufacturing technology (materials, devices, circuits, modules, subsystems); Semiconductor devices/vacuum electronics/passive components; compound semiconductors/wide bandgap semiconductors; low-cost, high-throughput manufacturing and assembly techniques; nanoelectronics; electronics packaging technologies (including tamper proof and non-hermetic approaches); optics manufacturing technology (materials devices, circuits, modules, subsystems); optical interconnects; fiber optics and photonics; technologies for electronics and electro-optics testing and evaluation; optical imaging for manufacturing operations; and directed energy weapons.
                                 
                                     
                                         12.000
                                         0
                                         - Continued Electronics/Electro-Optics Thrust for Joint Strike Fighter (JSF) Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for JSF construction.
- Continued Electronics/Electro-Optics Thrust for CH-53K Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for CH-53K construction.
- Continued Electronics/Electro-Optics Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Electronics/Electro-Optics Thrust for VCS/ORP Affordability Initiative. Included efforts to improve electronics/electro-optics affordability for VCS and ORP construction.
- Continued Electronics/Electro-Optics Thrust for DDG 51 Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for DDG 51 construction.
- Continued Electronics/Electro-Optics Thrust for CVN 78 Affordability Initiative. Included efforts to improve electronics/electro-optics affordability for CVN 78 construction.
Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                
                                 
                                     
                                         12.000
                                         0
                                         Continue Electronics/Electro-Optics Thrust and fabrication efforts for JSF, CH-53K, VCS/ORP, DDG51, CVN 78.  Continue Electronics/Electro-Optics Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                     
                                         12.000
                                         0
                                    
                                     
                                         12.000
                                         0
                                         Technical activities include (1) development of the technology to repurpose digital electronics currently used in the F-35 Joint Strike Fighter Active Electronically Scanned Array (AESA) radar system to accommodate Joint Strike Fighter (JSF) global positioning system (GPS) system functions with significantly improved anti-jamming capabilities; (2) development of a reduced cost manufacturing process for two of the most costly of seven elements in the optical train of the F-35 Helmet Mounted Display (HMD) Relay Optical Assembly (ROA) for the F-35 Joint Strike Fighter; (3) development of drone technology for the inspection of CVN 78 Class carrier tanks to replace currently used manual inspection techniques which are labor intensive, inefficient, and risky from a safety perspective; and (4) prototype a modern radar system architecture with open and common Radio Frequency (RF) components that demonstrate the capability to implement requirements for two significantly different radar systems to support the baseline for the Next Generation Surface Search Radar (NGSSR) for both CVN 79 Class carrier and DDG 51 Class destroyer.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no change in the requested budget from FY 2019 to FY 2020.
                                
                            
                             
                                 Metals Processing and Fabrication
                                 The primary technical goal of the Metals Processing and Fabrication activity is to develop affordable, robust manufacturing and repair processes/capabilities for metals and special materials critical to Navy weapon system applications.  Emphasis is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  This activity also includes the development, optimization, and transition of repair technology for the repair, overhaul, and sustainment of key navy systems.  Metals processing and fabrication technology areas include but are not limited to: processing methods; metals additive manufacturing; metallic materials-based systems; casting; joining techniques; machining; surface and heat treatments; coating/cladding; assembly; metal/non-metals interfaces issues; and inspection and compliance verification.
                                 
                                     
                                         12.000
                                         0
                                         - Continued Metals Processing Thrust for DDG 51 Affordability Initiative. Included efforts to improve affordability for DDG 51 construction.
- Continued Metals Processing Thrust for CVN 78 Affordability Initiative. Included efforts to improve affordability for CVN 78 construction.
- Continued Metals Processing Thrust for JSF Affordability Initiative. Included efforts to improve affordability for JSF construction.
- Continued Metals Processing Thrust for CH-53K Affordability Initiative. Included efforts to improve affordability for CH-53K construction.
- Continued Metals Processing Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Repair Technology (RepTech) Thrust to develop, optimize, and transition repair technology for key naval platforms at depots and logistics centers.
- Continued Metals Processing Thrust for VCS/OR Affordability Initiative. Includes efforts to improve affordability.
Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                
                                 
                                     
                                         12.000
                                         0
                                         Continue Metals Processing Thrust and fabrication efforts for DDG51, CVN 78, CH-53K, VCS/OR and JSF.  Continue Metals Processing Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components. Continue Repair Technology (RepTech) Thrust to develop, optimize, and transition repair technology for key naval platforms at depots and logistics centers.
Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                     
                                         12.000
                                         0
                                    
                                     
                                         12.000
                                         0
                                         Technical activities include (1) developing a manufacturing cell concept for the automated welding of submarine appendages (for both VIRGINIA and COLUMBIA construction) to replace the currently used manual approaches that are both labor-and time-intensive; (2) improvement of hull frame fabrication for the VIRGINIA and COLUMBIA Class submarines by developing and implementing a robotic solution that increases weld quality, decreases out-of-circularity fit up issues, and reduces the amount of welding and inspection man hours; and (3) improvement of foundry castings at HII-Newport News for CVN 78 Class carriers and VIRGINIA Class submarines by validating the use of shrouds to minimize air exposure of the molten metal and developing devices, procedures, and processes needed to implement the process with NNS legacy equipment and processes.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no change in the requested budget from FY 2019 to FY 2020.
                                
                            
                             
                                 Manufacturing Enterprise/Other
                                 The Manufacturing Enterprise/Other activity includes: (1) efforts targeted towards improving, in general, the manufacturing enterprise for the production of key naval platforms (both shipbuilding and aircraft); (2) energetic efforts; (3) naval research enterprise and laboratory support for key projects; and (4) technical program support. Manufacturing Enterprise addresses the development, optimization, and transition of manufacturing enterprise technology to key naval platform suppliers.  Emphasis is on affordability for the following shipbuilding platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Manufacturing enterprise technology areas include, but are not limited to design for easier production/design for manufacturability; development of build/assembly strategies; modeling and simulation technologies; model-based tools and approaches to optimize ease of production; intelligent manufacturing planning and factory execution; elimination of inefficiencies in design optimization, material usage, labor utilization, work flow, etc.; supply chain procedures and improvements (such as network centric manufacturing capabilities to facilitate resilient and adaptable supply chains); development of more efficient structural fabrication product lines; streamlining of outfitting operations; prediction and reduction of welding distortion; advanced automation and robotics for manufacturing; advanced data analytics, artificial intelligence and machine learning for production environments; and inspection technologies such as digital radiography and ultrasonic technologies.  Energetics efforts concentrate on developing energetics solutions to ensure the availability of safe, affordable, and quality energetics products largely in support of Program Executive Office (PEO) Integrated Warfare Systems (IWS).
                                 
                                     
                                         24.516
                                         0
                                         - Continued Manufacturing Enterprise Thrust for DDG 51 Affordability Initiative. Included efforts to improve affordability for DDG 51 construction.
- Continued Manufacturing Enterprise Thrust for CVN 78 Affordability Initiative. Included efforts to improve affordability for CVN 78 construction.
- Continued Manufacturing Enterprise Thrust for JSF Affordability Initiative. Included efforts to improve affordability for JSF construction.
- Continued Manufacturing Enterprise Thrust for CH-53K Affordability Initiative. Included efforts to improve affordability for CH-53K construction.
- Continued Manufacturing Enterprise Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Energetics Thrust for PEO IWS and Other Acquisition Programs. Included energetics efforts to support PEO IWS and other acquisition programs.
- Continued efforts to provide naval research enterprise and laboratory support for key projects.
- Continued efforts to provide technical engineering support for the ManTech Program.
 Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                
                                 
                                     
                                         26.657
                                         0
                                         Continue Manufacturing Enterprise Thrust and fabrication efforts for DDG, CVN 78, JSF and CH-53K.  Continue Energetics Thrust for PEO IWS and Other Acquisition Programs. Included energetics efforts to support PEO IWS and other acquisition programs.  Continue efforts to provide naval research enterprise and laboratory support for key projects.  Continue efforts to provide technical engineering support for the ManTech Program.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                    
                                     
                                         28.138
                                         0
                                    
                                     
                                         28.138
                                         0
                                         Technical activities include (1) applying augmented reality (AR) and virtual reality (VR) by exploiting product model data to improve shipbuilding affordability for VIRGINIA Class and COLUMBIA Class (VCS and CLB) submarines, CVN 78 Class carrier, and DDG 51 Class destroyer; (2) creating a digital build sequence from the legacy VCS model to include the operations, material, joints, and views a worker needs to accomplish a particular unit of work to streamline both development time and rework required; and (3) develop Rapid Automated Technology Evaluation (RATE) capabilities for high rate automated F-35 aircraft assembly line automation processes to identify and predict any corrective actions necessary to not impact production schedules and product quality.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The Manufacturing Enterprise/Other activity is increasing from FY19 to FY20 in order to perform additional technology development efforts to support the submarine industrial base ramp up and workload increase for VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA Class Submarine 2 per year production.
                                
                            
                        
                         Efforts are focused on affordability improvements (both acquisition and life-cycle) for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Currently, the majority of Navy ManTech efforts are focused on affordability improvements for: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
                         The ManTech Program's overall goal is to transition production technology to reduce the cost of Navy weapon systems. Metrics are currently collected on the cost savings per hull or per aircraft for each of the primary affordability platforms: VIRGINIA Class Submarine/COLUMBIA Class Submarine (VCS/CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
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                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     9.657
                                     This effort addressed shipbuilding affordability for the ships in the Navy ManTech investment strategy VIRGINIA Class Submarine (VCS)/COLUMBIA Class (CLB), DDG 51 Class Destroyer, and CVN 78 Class Carrier.  The work focused on automation and robotics technology development, application and connection to product model data.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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                 0.000
                 42.895
                 41.377
                 4.849
                 4.849
                 4.851
                 4.949
                 5.049
                 5.151
                 Continuing
                 Continuing
            
             The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This program supports the development and demonstration of field medical equipment and technologies to improve warfighter safety and to enhance personnel performance under adverse conditions.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 No significant change between FY 2019 and FY 2020
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                         This program supports the development and demonstration of field medical equipment, diagnostic capabilities and treatments; technologies to improve warfighter safety and to enhance personnel performance under adverse conditions; and systems to prevent occupational injury and disease in hazardous, deployment environments.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies.  For example, civilian emergency medicine does not address casualty stabilization during long transit times to definitive care.  The National Institutes for Health (NIH) focuses on the basic science of disease processes and not product development.  Programs are coordinated with other Services through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Committee to prevent duplication of effort.
                         
                             
                                 NAVAL NOISE-INDUCED HEARING LOSS (NIHL)
                                 Improve Warfighter performance in high noise operational and training environments and reduce the incidence of auditory injuries.
                                 
                                     
                                         4.751
                                         0
                                         Noise Induced Hearing Loss:  Conducted advanced research in medical prevention and treatment of NIHL and tinnitus. Investigated the incidence and susceptibility of NIHL and tinnitus, and evaluated mitigation strategies.  Studied the reduction of noise at the source, jet engine quieting and flight deck noise reduction, and improve personal protective equipment technology.
Regenerative Medicine:  Completed the effort with the Army, in regenerative medicine (Armed Forces Institute of Regenerative Medicine (AFIRM II).
                                    
                                
                                 
                                     
                                         4.877
                                         0
                                         NOISE INDUCED HEARING LOSS:  Conduct advanced research in medical prevention and treatment of NIHL and tinnitus. Investigate the incidence and susceptibility of NIHL and tinnitus, and evaluate mitigation strategies. Study the reduction of noise at the source, jet engine quieting and flight deck noise reduction and improve personal protective equipment technology.
                                    
                                     
                                         4.849
                                         0
                                    
                                     
                                         4.849
                                         0
                                         Develop advanced communication systems and platform quieting approaches for training and operational environments; develop in-ear dosimetry technologies to support the prediction of susceptibility/incidence of auditory damage, as well as the assessment of personal protective equipment; and advance infra-red therapy for the prevention and treatment of auditory injuries.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                            
                        
                         Efforts within this PE are measured at two levels.  At the lower level, each is measured against technical and financial milestones on a monthly basis.  Annually, each project is reviewed in depth for technical and transition performance by the Chief of Naval Research (CNR).
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                                 CW Bill Young Marrow Donor Program
                                 
                                     30.419
                                     Bone Marrow program conducts research to develop hematopoietic cell transplants using "marrow' from unrelated donors, as well as to develop medical countermeasure to marrow toxic exposures.  Program has five focus efforts: Triage Guidelines for Cytokine Administration Following a Radiological Disaster; Hematologic Laboratory Surge Network Exercise and Plan Development; Local Public Health Radiological Preparedness Gap Review and Tool Development Identification; Evaluation and identification of whole genome donor-recipient pair variation and donor-specific DNA methylation patterns that affect HCT outcomes; and Developing a Genomic Data Repository.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Novel Therapeutic Interventions Research
                                 
                                     7.725
                                     Novel Therapeutic Interventions Program conducts research on therapies that address readiness challenges by reducing battlefield mortality and improving quality of life.  Research areas include treatment of injuries through the operational use of Platelet-Rich Plasma (PRP) and Bone Marrow Concentrate (BMC) for poly-trauma victims and use of new Bio-Motion techniques for treating musculoskeletal injuries.
                                
                                 
                                     5.000
                                     Novel Therapeutic Interventions Program conducts research on therapies that address readiness challenges by reducing battlefield mortality and improving quality of life. FY 19 efforts include utilizing a wearable garment to estimate strains/stresses in lower limbs during extreme exercises to determine joint susceptibility to microfractures, stress fractures, and potential ligament damage; development of a model of fluid resuscitation and physiology algorithm, and development in the use of platelet rich plasma (PRP) and bone marrow concentrate (BMC) for poly-traumatic injuries sustained during field operations
                                
                            
                             
                                 Bone Marrow Registry Program
                                 
                                     0.000
                                     N/A
                                
                                 
                                     31.500
                                     Bone Marrow program will develop, test and mature the ability to address contingency events wherein civilian or military personnel are exposed to marrow toxic agents, primarily ionizing radiation or chemical weapons containing nitrogen mustard in four focus areas:  Contingency Preparedness, Development of Science and Technology for Rapid Identification of Matched Donors, Immunogenetic Studies in Transplantation and Clinical Research in Transplantation.

Conduct efforts to develop and integrate framework, sensors and hardware platform for the real-time detection of acute ionizing radiation exposure and prediction of bone marrow injury to assist in the rapid identification of high risk personnel, assessment and triage, and pre-emptive donor matching for those requiring transplantation.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             Advanced Technology Development (ATD)
             
                 0.000
                 9.657
                 0.000
                 0.000
                 0.000
                 0.000
                 0.000
                 0.000
                 0.000
                 0.000
                 9.657
            
             All Navy advanced technology development in undersea target detection, classification, localization, tracking and neutralization is funded through this Program Element (PE).  The related technologies being developed are aimed at enabling Sea Shield, one of the three core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  The focus is on leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship and air ASW assets.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board (20 Jan 2015).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Technical: Not applicable.

Schedule: Not applicable.
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                                 Unmanned Underwater Vehicle Research
                                 
                                     9.657
                                     Funds used to develop and demonstrate cross-domain autonomous vehicle communications and autonomous behaviors for missions with undersea platforms.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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             1319
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             3
             Advanced Technology Development (ATD)
             
                 0.000
                 63.867
                 65.885
                 67.739
                 67.739
                 67.925
                 69.235
                 86.161
                 86.513
                 Continuing
                 Continuing
            
             This Program Element (PE) addresses the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBE), Limited Objective Experiments (LOEs) and sea trial exercises. The key aspects of this PE are divided into four areas: (1) SwampWorks develops and demonstrates newly invented or recently discovered technologies that address emergent and enduring operational problems in an accelerated timeframe; (2) ONR Experimentation (OE) develops rapid prototypes and provides them to the warfighter for experimentation during laboratory and operational demonstrations; (3) TechSolutions develops rapid response science and technology prototypes addressing Fleet/Force needs identified by Sailors and Marines at the deckplate level; (4) Operations Analysis provides the Navy and Marine Corps the means to identify capability needs that can be addressed with science and technology solutions; and (5) support for the Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                 Program change reflects return of original PE structure and increased investment in Precision Strike Technology

Technical: Not applicable.

Schedule: Not applicable.
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                         This project focuses on the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBEs), Limited Objective Experiments (LOEs) and sea trial exercises.
                         
                             
                                 NAVAL WARFARE EXPERIMENTATION
                                 The objective of this project is to capitalize on recent technology breakthroughs to develop and integrate
components including subsystems into prototypes quickly. These technologies are provided to the warfighter for
experimentation, field experiments, and/or tests in simulated or actual environments. The use of Navy Warfare
Development Command (NWDC) Fleet Experimentation (FLEX) events is encouraged and the net results are to gain the
knowledge that only an experiment can provide.
                                 
                                     
                                         18.731
                                         0
                                         - Continued efforts to address the priorities of the Chief of Naval Research and the Chief of Naval Operations.
                                    
                                
                                 
                                     
                                         20.602
                                         0
                                         Continue efforts from FY18 that were in progress within PE 0603758N Navy Warfare Experimentation and initiate new efforts to address the priorities of the Chief of Naval Research and the Chief of Naval Operations. Efforts will be conducted within areas such as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality.
                                    
                                     
                                         20.608
                                         0
                                    
                                     
                                         20.608
                                         0
                                         Expand operational experimentation efforts through the creation and maintenance of an Experimentation and Analysis Opportunities catalog for use by the Naval Research Enterprise (NRE) in order to develop a prioritized list of concept investigations that will result in operational experimentation in the form of tests, demonstrations, and large and small scale experimentation that will address emerging operational needs.  Early Technology Readiness Level concept investigations with Fleet and Force input will be conducted to establish concept potential, and inform NRE investment decisions.  Additionally, experimentation will be used as an excursion to address additional warfighter needs or mitigate capability delivery risk.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020
                                
                            
                             
                                 OPERATIONS ANALYSIS
                                 The objective of this project is to provide operational analysis through studies, analyses, gaming and experimentation to identify Navy and Marine Corps capability needs that can be addressed with S&T solutions.  The effort includes core analysis of S&T programs, military utility/capability gaps analyses, war gaming, structured experimentation events, the articulation of the results of that analysis and war gaming, and the development of innovation strategies and messages resulting from these analyses.
                                 
                                     
                                         2.017
                                         0
                                         - Conducted a wargame to identify capability needs for the medium displacement unmanned surface vehicle, utilized
operational personnel to ensure S&T solutions are focused on capabilities needed for unmanned systems.
- Continued efforts in support of Fleet/Force.
                                    
                                
                                 
                                     
                                         2.216
                                         0
                                         Conduct war games, Technology Innovation Games and technology analysis efforts to inform ONR S&T initiatives in such areas as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality.
                                    
                                     
                                         2.204
                                         0
                                    
                                     
                                         2.204
                                         0
                                         Conduct warfighter workshops to discover new concepts and issues and identify new focus areas for S&T development guided by the warfighter.  Additionally, conduct Concept of Employment Development to explore existing or new S&T into training or exercises to improve effectiveness.  Also conduct Concept of Operations development to explore how operational objectives or capabilities can be met with existing or new S&T. Additionally, work with the Navy Warfare Development Command in order to conduct Technology Innovation Games that help inform Science and Technology program capabilities.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 SWAMPWORKS
                                 The objective of this portfolio is to explore and develop high-risk technologies and concepts that advance naval warfighters capabilities. Short studies can be performed to examine the maturity and potential efficacy of a proposed technology before making substantial investments.  The program has substantial programmatic flexibility and is not limited to any set of technology areas.  Ultimately, the goal is to provide a dramatic improvement for the warfighter.  Some of these technologies may become part of a follow-on technology development, may end up in the hands of the warfighter for Fleet/Force experimentation, or may culminate in a significant Fleet/Force exercise that demonstrates capability that transitions into the Acquisition Program of Record (POR).
                                 
                                     
                                         21.541
                                         0
                                         - Initiated projects in response to the Chief of Naval Research and the Chief of Naval Operations priorities as well as technologies of interest for the Pacific Area of Responsibility (AOR).
- Under the leadership of the Director of Research at ONR, the SwampWorks portfolio explored high-risk, disruptive, and innovative technologies and concepts, and provided a venue to develop innovative technologies.  All SwampWorks activities are targeted towards advancing the capabilities of naval warfighters.  Because of the portfolio's high-risk nature, brief exploratory studies can be performed to examine the maturation of the technology proposed before making substantial investments.  The SwampWorks program has substantial flexibility in planning and execution which includes a streamlined approval process to allow for the shortest possible technology development timeframe.  The balance of the S&T projects that started in FY18 were identified during FY18 as the needs of the warfighters, for investments in this portfolio, evolved or changed. SwampWorks is not limited to any set of technology areas.  The portfolio is open to great ideas all year long and invests in innovative technology development that will ultimately provide a dramatic improvement for the warfighter.
                                    
                                
                                 
                                     
                                         22.383
                                         0
                                         Continue projects in response to the Chief of Naval Research and the Chief of Naval Operations priorities as well as
technologies of interest for the Pacific Area of Responsibility (AOR).
The SwampWorks portfolio explores high-risk, disruptive, and innovative technologies and concepts, and provides a venue to develop innovative technologies. All SwampWorks activities are targeted towards advancing the capabilities of naval warfighters. Because of the portfolio's high-risk nature. While the portfolio is open to a wide variety of technology areas, some focus is applied to areas such as initiatives in such areas as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality. The balance of the S&T projects that will start in FY19 will be identified during FY19 as the needs of the warfighters, for investments in this portfolio, evolve or change.
                                    
                                     
                                         22.430
                                         0
                                    
                                     
                                         22.430
                                         0
                                         The balance of the S&T projects that will start in FY20 will be identified during FY20 as the needs of the warfighters, for investments in this portfolio, evolve or change.  SwampWorks projects will be based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and will be designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  SwampWorks projects will be aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 TECH SOLUTIONS
                                 TechSolutions develops rapid response Science and Technology (S&T) solutions to immediate Fleet/Force needs identified by individual warfighters at the deckplate level.  Sailors, Marines and Science Advisors submit their issues throughout the year via the TechSolutions website, email, phone, or chain of command. Projects are initiated from such requests and are completed in approximately twelve months, concluding with a prototype demonstration.
                                 
                                     
                                         9.186
                                         0
                                         - Continued development of projects that will provide solutions to address emergent critical needs.
- Continued rapid response S&T projects in direct support of Fleet/Force needs.
                                    
                                
                                 
                                     
                                         10.184
                                         0
                                         This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can achieve mission success and perform their duties better, faster, or easier by leveraging technology that has recently been developed or is emergent.  Demonstrations will be conducted with warfighters at the conclusion of developments to assess the utility of the technology and understand what steps remain to achieve transition.
                                    
                                     
                                         10.126
                                         0
                                    
                                     
                                         10.126
                                         0
                                         This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can achieve mission success and perform their duties safer, more effectively and more efficiently by leveraging technology that has recently been developed or is emergent.  Demonstrations will be conducted with warfighters at the conclusion of developments to assess the utility of the technology and understand what steps remain to achieve transition.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     There is no significant change from FY 2019 to FY 2020.
                                
                            
                             
                                 PRECISION STRIKE TECHNOLOGY
                                 The efforts described in this Activity are based on investment directions as defined in the Naval S&T Strategic Plan approved by the Science & Technology Corporate Board of 20 January 2015. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.
                                 
                                     
                                         12.392
                                         0
                                         Efforts in this area supported Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets.
                                    
                                
                                 
                                     
                                         10.500
                                         0
                                         Conduct kill-chain studies to identify and recommend engineering trades to enable weapon system interoperability and data fusion alternatives. These studies assess engineering feasibility of various kill-chain options and assess the capability provided.
                                    
                                     
                                         12.371
                                         0
                                    
                                     
                                         12.371
                                         0
                                         Efforts in this area support Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets. Ongoing efforts include conducting kill-chain studies to identify and recommend engineering trades to enable weapon system interoperability and data fusion alternatives. These studies assess engineering feasibility of various kill-chain options and assess the capability provided.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     FY 2019 to FY 2020 increase supports additional investment in research of weapon system interoperability and data fusion alternatives for naval precision strike capabilities.
                                
                            
                        
                         Not applicable.
                         Overall metric goals are to transition the 6.3 advanced technology projects into acquisition programs of record, demonstrate successful technologies to enable new operational concepts, and enable the production of technology products such as proofs of concept and manufacturing packages. The performance of the work funded in this PE is reviewed at several levels to ensure that the investment is relevant and productive.  At the macroscopic level, the investment is coordinated with Navy Warfare Development Command and Commander, Fleet Forces Command to address the goals and objectives identified for sea trials and Limited Objective Experiments (LOEs).  At the microscopic level, the work funded in this PE is reviewed periodically by the Program Manager to ensure the investment is meeting the goals defined for each project. This review includes feedback collected from the warfighter community on all sea trials and LOEs to support the Program Manager's assessment of the value and relevance of each investment. Furthermore, the entire program is reviewed yearly by the Chief of Naval Research.
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                 0.000
                 14.826
                 39.672
                 13.335
                 13.335
                 1.948
                 1.987
                 2.027
                 2.068
                 Continuing
                 Continuing
            
             The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board and investment directions as defined by Department of Defense (DoD) Directive 5160.62 "Single Manager Responsibility for Military Explosive Ordnance Disposal Technology and Training (EODT&T)" and approved by the DoD Explosive Ordnance Disposal (EOD) Program Board (Sep 2012).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance, input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). The strategy is also based on the unique needs and capabilities identified by the Joint Requirements Oversight Council (JROC) and the DoD EOD Program Board. It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval and Joint EOD forces in the 21st century.  The strategy focuses and aligns Naval S&T with Naval missions, DoD EOD S&T with Joint EOD missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE primarily develops and demonstrates prototype Mine Countermeasures (MCM), Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore.  Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces.  Real world operations have demonstrated the requirement to quickly counter the mine threat.  Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations.  Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective.  Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs.  This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. It supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports the MCM-related FNC Enabling Capabilities (ECs).  Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                     0.000
                     0.000
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                     14.826
                     39.672
                     13.335
                     13.335
                
                 
                     -0.338
                     39.672
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                             Program Adjustments
                             
                                 0.000
                                 0.000
                                 13.335
                                 13.335
                            
                        
                         
                             Rate/Misc Adjustments
                             
                                 0.001
                                 0.000
                                 0.000
                                 0.000
                            
                        
                    
                
                 Program change reflects original PE structure being retained
            
             
                 
                     2917
                     Shallow Water MCM Demos
                     
                         0.000
                         14.826
                         13.172
                         13.335
                         13.335
                         1.948
                         1.987
                         2.027
                         2.068
                         Continuing
                         Continuing
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         This Program Element (PE) develops and demonstrates prototype technology for Mine Countermeasures (MCM), US Naval sea mining, and Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore. Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces. Real world operations have demonstrated the requirement to quickly counter the mine threat. Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations. Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective. Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs. This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. 

This PE supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports advanced development for battlespace shaping weapons including advanced undersea weapons.  It supports the MCM related FNC Enabling Capabilities (ECs). Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                         
                             
                                 Joint EOD Demos
                                 This activity focuses on developing and demonstrating technologies to support a standoff or remote capability for detection and location, diagnosis, render safe, neutralization and enhanced access. Efforts include: electromagnetic, electro-optical, and acoustic sensors and systems for detection of explosive threat components including explosives, device housings/containers, and triggering mechanisms, standoff identification and confirmation of trace explosives, fusion of multi-sensor input for high confidence detection and diagnosis of buried threats, highly dexterous manipulators and imitative controllers for lightweight, efficient (strength/weight ratio) dual manipulator systems integrated onto EOD robots for enhanced access, enhanced robotic autonomy to support EOD missions, data compression and visualization techniques to support precise render safe and neutralization, and neutralization devices containing reactive materials to neutralize devices with low collateral damage. This S&T investment supports the Joint Requirements Oversight Council (JROC) and DoD EOD Program Board validated requirements for Joint EOD missions. This S&T investment provides critical S&T transitions to acquisition programs. This investment in Joint EOD S&T is reported annually to the DoD EOD Program Board. This S&T investment is documented in the DoD EOD Applied Research Program Plan which is reviewed and approved annually by the DoD EOD Program Board.
                                 
                                     
                                         1.819
                                         0
                                         Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives.  Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, Resonance Raman (single or dual wavelength) detector for standoff detection, and excavation tools and techniques for precision recovery and diagnosis of buried objects.
                                    
                                
                                 
                                     
                                         1.984
                                         0
                                         Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, Resonance Raman (single or dual wavelength) detector for standoff detection, and excavation tools and techniques for precision recovery and diagnosis of buried objects.  Initiate development and demonstration of technologies for low-observability underwater ordnance neutralization.
                                    
                                     
                                         1.946
                                         0
                                    
                                     
                                         1.946
                                         0
                                         Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, technologies for low-observable underwater ordnance neutralization and technologies for the inspection of underwater explosive threats.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                            
                             
                                 Mine Technology
                                 This activity focuses on developing and demonstrating technology to support on-demand battlespace shaping through advanced undersea weapons.  Efforts include command & control (C2), remote control, advanced sensing technologies, compatibility with unmanned delivery options, detection & classification, and targeting solutions. The program, Modular Undersea Effector System (MUSE), is a limited duration effort for advanced mining and responds to recent request for capability from the fleet.
                                 
                                     
                                         13.007
                                         0
                                         Conduct advanced technology development and demonstration in advanced mining concepts including remote control, advanced sensing, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies.
                                    
                                
                                 
                                     
                                         11.188
                                         0
                                         Conduct advanced technology development and demonstration in advanced mining concepts including remote control, advanced sensing, command and control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies.  Initiate prototyping and demonstration for next-generation target detection devices.

Funding supports JEON PC-0012 Advanced Maritime Mining Capability.
                                    
                                     
                                         11.389
                                         0
                                    
                                     
                                         11.389
                                         0
                                         Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies. Continue prototyping and demonstration for next-generation target detection devices and mine effects.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                            
                        
                         The overall metrics of this advanced technology program are the development of technologies supporting the Mine and Expeditionary Warfare challenges of reducing the MCM tactical timeline from months to days and eliminating the need for Navy divers and manned equipment to enter minefields.  Another important metric is the scheduled transition of 6.3 advanced technology projects from the FNCs program into Navy and Marine Corps acquisition programs at agreed upon Technology Readiness Levels.  Technology-specific metrics include: Mine warfare data fusion capabilities yielding a 10%-25% reduction in time and risk to mine hunting activities; Mine hunting sensors - Probability of Detection = 95%, Probability of Identification of Proud Mines = 90%, Probability of Classification of Buried Mines = 80%; Unmanned Systems for MCM sized for inclusion in the Littoral Combat Ship Mine Warfare Mission Package; MCM sensors sized, packaged and capable of 12 hour missions with a search rate greater than .05 square nautical mines per hour; Mine sweeping: Modular magnetic and acoustic influence sweeping systems packaged for deployment from Unmanned Surface Vehicles; Minesweeping single sortie coverage > 9.4 square nautical miles at 20 nautical miles per hour during a 4 hour mission up to Sea State 3; Surface-laid mine and obstacle breaching capability > 90% in the Beach Zone (BZ) using unitary warheads, and > 80% in the Surf Zone (SZ).
                    
                
                 
                     9999
                     Congressional Adds
                     
                         0.000
                         0.000
                         26.500
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         26.500
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Sensor for Maritime Capabilities Demonstration
                                 
                                     0.000
                                     N/A
                                
                                 
                                     23.500
                                     Development of an airborne, multi-spectral sensor to demonstrate potential for 
long range detection, increased persistence, and ability to operate on 
different ISR platforms.
                                
                            
                             
                                 Additive Manufacturing
                                 
                                     0.000
                                     N/A
                                
                                 
                                     3.000
                                     Development of new advanced manufacturing technologies, such as additive manufacturing, friction stir welding and surface processing, and laser thermal and mechanical surface treatments to improve performance, increase reliability, and reduce costs for small turbojet and turbofans engines.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
                    
                
            
        
         
             0603801N
             (U) Innovative Naval Prototypes (INP) Adv Tech Dev
             27
             2020
             PB
             2019-03
             Navy
             1319
             Research, Development, Test & Evaluation, Navy
             3
             Advanced Technology Development (ATD)
             
                 0.000
                 246.609
                 202.394
                 133.303
                 133.303
                 141.948
                 134.163
                 126.888
                 126.696
                 Continuing
                 Continuing
            
             In FY 2020, three new stand alone project units were created for three INP major focus areas to better consolidate and coordinate the acceleration of these efforts. The three project units are: 2480 Solid State Laser Technology Maturation (SSL TM), 2481 the Electro-Magnetic Railgun, and 2958 Cyberspace Activities.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 3400 to consolidate and coordinate the acceleration of AI investments.
             The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.

The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future. The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be modified or established to support further development.  These technology investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires the development of subsystems and components, and efforts to integrate these subsystems and components into system prototypes for field experiments and tests in an appropriate environment. The efforts funded within this Program Element (PE) include concept and technology demonstrations of components and subsystems, which may be form, fit and function prototypes or scaled models that serve the same demonstration purpose.  The goal of these development efforts is to prove the technological feasibility and assessment of subsystem and component operability and producibility rather than the development of hardware for service use.  By demonstrating the general military utility and direct relevance to identified military needs, the technology becomes available for transition and further development within an emerging or new Program of Record.  INP investments do not necessarily lead to subsequent development or procurement phases, but they do have the goal of moving out of Science and Technology (S&T) and into the acquisition process within the Future Years Defense Program (FYDP).

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.  Because to the nature of these projects described, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
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                         -4.917
                         0.000
                    
                     
                         
                             Program Adjustments
                             
                                 0.000
                                 0.000
                                 45.941
                                 45.941
                            
                        
                         
                             Rate/Misc Adjustments
                             
                                 0.000
                                 0.000
                                 0.464
                                 0.464
                            
                        
                         
                             Congressional General Reductions Adjustments
                             
                                 -0.154
                            
                        
                         
                             Congressional Add Adjustments
                             
                                 44.200
                            
                        
                    
                
                 Program changes for the FY 2020 President's Budget (PB) as compared to the FY 2019 PB 2020 baseline includes funds programmed for the HELCAP High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) program. Additionally, in compliance with the Defense Planning Guidance (DPG) to increase Science and Technology funding to minimum levels, funding is programmed for ELEKTRA Non-Kinetic and EMW Capability; MINERVA - Air Enhanced Warfighter Decision Superiority Capability; Super Swarm; Advanced Long Range Targeting (ALRT); and additional funding for the High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS) programs.

Schedule: Not applicable.
            
             
                 
                     2480
                     SSL-TM
                     
                         0.000
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                         0.000
                         8.000
                         8.000
                         0.000
                         0.000
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                         0.000
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                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Solid State Laser Technology Maturation (SSL TM) plans and associated resources are realigned from Project 3400 in PE 0603801N into this new Project 2480 within PE 0603801N effective FY 2020.
                         Solid State Laser Technology Maturation (SSL TM) is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. SSL-TM will develop a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.

Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing Innovative Naval Prototype technologies from a Technology Readiness Level 
(TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within the INP portfolio,  requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new 
technological capability. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  Project 2480 SSL-TM contains the resources and associated program justification for the Directed Energy/Electric Weapons capability oriented Solid State Laser Technology Maturation (SSL TM) INP program.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project and activity will be provided separately to the Congressional oversight committees.
                         
                             
                                 Solid State Laser Technology Maturation (SSL TM)
                                 SSL-TM is a multi-year effort to develop a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         8.000
                                         0
                                    
                                     
                                         8.000
                                         0
                                         At-sea testing and experimentation will be conducted with full laser weapon system demonstrator (i.e. prototype) on  an active duty navy surface combat ship.  During this period the technical performance will be evaluated in various atmospheric and sea state conductions while  conducting operational missions and exercises. Lessons learned from operations and maintenance will be documented to inform development of future laser weapons systems development efforts.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19-FY20 Solid State Laser Technology Maturation (SSL TM) plans and associated resources are realigned from Project 3400 in PE 0603801N into this new Project 2480 within PE 0603801N effective FY 2020. Increase funding was provided in FY20 to further testing and experimentation in order to complete the S&T development and transition as planned.
                                
                            
                        
                         In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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                             0
                        
                         Electro-Magnetic Railgun (EMRG) plans and associated resources are realigned from Project Unit 3400 in PE 0603801N into this new Project Unit 2481 effective FY 2020.
                         Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Advanced Technology Development in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                         
                             
                                 Electro-Magnetic Railgun (EMRG)
                                 The Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         7.368
                                         0
                                    
                                     
                                         7.368
                                         0
                                         Design, fabricate and integrate Electro Magnetic (EM) railgun subsystems and components into a system prototype including fully trainable, elevatable mount capable of rep-rate operations. Continue developing and testing prototype rep-rate railgun launcher that is suitable for installation in a prototype railgun gun mount.  Conduct system level assessments of a Railgun Weapon System that is capable of closing the fire control loop. Demonstrate integration and use of Hyper Velocity Projectile (HVP) in a fixed elevation Railgun located at White Sands Missile Range. Conduct preliminary prototype system tests and demonstrations to prove the technological feasibility of the EMRG capability and assess sub-system and component operability under stressing rep-rate conditions. Develop next generation pulsed power (NGPP) system performance specifications for shipboard applications. Perform full-scale testing of long-life railgun launcher material solutions inserted in laboratory launchers. Design, build, test, and evaluate iterative electromagnetic railgun composite launcher prototypes to demonstrate the technological feasibility, performance, multi-shot life, and suitable firing rate of the system.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase in FY 2020 is due to the realignment of the Electro-Magnetic Railgun (EMRG) effort from Project Unit 3400 in PE 0603801N into this new Project Unit 2481.
                                
                            
                        
                         In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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                     Cyberspace Activities
                     
                         0.000
                         0.000
                         0.000
                         14.498
                         14.498
                         16.489
                         15.939
                         0.000
                         0.000
                         0.000
                         46.926
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Project 2958 was established separately in this PE beginning in FY 2020 to better isolate and identify Innovative Naval Prototype (INP) efforts addressing Cyberspace INP advanced technology development.
                         This Project contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                         
                             
                                 Cyber
                                 This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         14.498
                                         0
                                    
                                     
                                         14.498
                                         0
                                         Conduct Advanced Technology Development of tools and techniques to achieve an automated, systematic reduction of any computing system's attack surface across all its layers of computing.  Continue development and demonstration of tools and techniques enabling powerful tailoring of an end-system computing environment to match the needs of deployed applications and users, removing software bloat and unused features, resulting in significantly reduced cyber attack surface for both known and unknown vulnerabilities.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The effort was moved from the Cyber R-2 Activity in Project 3400 Innovative Naval Prototypes(INP) Advanced Technology Development and placed into this separate Project 2958 for FY20. The $1.8 million increase from the FY19
Cyber R-2 Activity ($12.656 million) in Project 3400 to $14.498 million here in FY20 is due to Advanced Technology Development associated with the planned third phase of the TPCP project, which covers efforts to develop tools and techniques for automatically customizing a range of standard communications protocols used in closed shipboard environments, tailoring end-system network stacks to match the needs of deployed applications.  Addressing this
computing layer is essential for achieving total protection of Navy cyber infrastructure and drastically reducing attack surface.
                                
                            
                        
                         In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
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                             0
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                             0
                             0
                        
                         Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 3400 to Project Unit 2481 within PE 0603801N.
                         Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within this program, requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs and LA-Tech investments have been collectively grouped into R2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber and Undersea Warfare.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                         
                             
                                 Cyber
                                 This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                                 
                                     
                                         5.066
                                         0
                                         Total Platform Cyber Protection (TPCP)
Initiate the Advanced Technology Development effort for the TPCP project, previously funded in Program Element (PE) 0602123N Force Protection Applied Research, which will develop leap-ahead resilient cybersecurity tools to enable our warfighting platforms to fight through current and future unauthorized cyber intrusions and ensure command and control of any Naval platform (submarine, surface, and air platforms) by providing an adaptive cyber toolkit and real time cyber sensors. This project develops a prototype and will demonstrate cyber sensors and automated vulnerability assessment cyber tools that deliver comprehensive defense-in-depth cyber capabilities to monitor, detect, mitigate, and recover from cyber threats in near real-time. Relevant naval cyber tools will be developed and tested to verify the technology can autonomously perform cyber vulnerability assessments and implement mitigation strategies that protect naval platforms from unauthorized cyber intrusions. New cyber autonomy tools will be developed to protect critical naval warfighting capabilities supporting multiple missions, including time critical strike, expeditionary warfare, anti-surface warfare, and anti-air warfare. These tools, which rely on cyber components, will be developed and demonstrated over an extended period of time at several integrated hardware in-the-loop facilities across the Naval Research Enterprise. Optimized cyber resiliency warfighting effectiveness will be developed and demonstrated. The technology will be developed to protect common layers of cyber functionality in hardware components, and local, system, and peripheral buses. The protection will be extended into the system BIOS, hypervisor, operating system, middleware, the application space, and the network infrastructure.
                                    
                                
                                 
                                     
                                         12.656
                                         0
                                         Continue developing the Technology to support enhanced Fleet/Force cyber protection and mitigation. Continue the Advanced Technology Development effort to develop resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future cyber intrusions.
                                    
                                     
                                         0.000
                                         0
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 decrease is due to the movement of this effort into Project 2958 Cyberspace Activities in this PE.
                                
                            
                             
                                 Directed Energy / Electric Weapons
                                 This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for directed energy and electric weapons. Future adversaries will seek to neutralize U.S. conventional advantages by capitalizing on asymmetric capabilities that incorporate mobility, range, speed and deception. Naval platforms will be on the front line of our national integrated defensive capabilities to defeat these emerging threats that are proliferating. At the same time, the fleet/force must be able to effectively strike targets with survivable, scalable and cost-effective weapons that have sufficient range, speed and accuracy to complete a variety of missions while reducing risk to our warfighters and without creating unnecessary collateral damage or loss of life. Technologies within this activity will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and non-kinetic systems for offensive of defensive purposes.
                                 
                                     
                                         133.558
                                         0
                                         Electro-Magnetic Railgun (EMRG)
Continue EMRG, which was previously funded in Program Element (PE) 0603114N Force Protection Advanced Technology Development and PE 0603123N Force Protection Advanced Technology Development. The EMRG capability will support Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC) and Anti-Surface Warfare (ASuW) missions. Design, fabricate and integrate Electro Magnetic (EM) railgun subsystems and components into a system prototype capable of rep-rate operations. Assess the manufacturability of major components such as the railgun launcher and pulsed power modules, which are key to the technology capability. Conduct preliminary prototype system tests and demonstrations to prove the technological feasibility of the EMRG capability and assess sub-system and component operability under stressing rep-rate conditions. Continue developing and testing a prototype rep-rate railgun launcher that is suitable for installation in a prototype railgun gun mount, where the design of the power and energy architecture necessary to support the prototype EMRG system can be assessed. Continue to test and build full-scale electro-magnetic railgun system prototypes that include the battery charging system, the pulsed power subsystem, and the electromagnetic launcher. Perform full-scale testing of long-life railgun launcher material solutions inserted in laboratory launchers. Design, build, test, and evaluate iterative electromagnetic railgun composite launcher prototypes to demonstrate the technological feasibility, performance, multi-shot life, and suitable firing rate of the system. Continue activities to integrate and test a Hyper Velocity Projectile (HVP) for use with the EMRG.

Solid State Laser Technology Maturation (SSL TM) 
Continue SSL TM, which was previously funded in PE 0603114N Force Protection Advanced Technology Development. Continue development of a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant. Conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. The results of scientific and engineering trade studies, including those that measure atmospheric absorption and turbulence, will be used to support the integration and testing of a maritime beam director and a high power, Solid State Laser (SSL) capable of tracking and engaging surface and airborne targets at a relevant stand-off distance in the maritime environment. A Hybrid Predictive Avoidance Safety System (HPASS) will be integrated with a solid state laser weapon system demonstrator to de-conflict laser operations with friendly sensors and platforms. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.

High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS)
Continue HIJENKS, a joint USAF/USN project previously funded as a FY17 jump start effort in Program Element (PE) 0603758N Navy Warfighting Experiments and Demonstrations emergent technology breakthroughs technology. Develop a High Power Radio Frequency (HPRF) technology payload integrated on an air platform capable of engaging multiple electronic targets with a single, scalable effects weapon across a variety of warfighting missions. This effort will culminate in a live fire demonstration of a multi-mission/multi-target HPRF payload integrated into a demonstration platform. The operational impacts include decreased cost exchange ratios, non-kinetic counter electronic effects, reduced collateral damage, and the ability to engage multiple targets with a single weapon. This effort aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. During FY18, the following advanced technology development efforts are planned: conduct system requirements and preliminary design assessments to further mature the development of an HPRF advanced development (prototype) system; perform trade studies to examine different technical approaches for developing the HPRF prototype and assessing the Technology Readiness Level (TRL) of emerging HPRF sources; begin the initial design of HPRF advanced payload activities; refine the prototype system performance requirements with input from operational stakeholders; study platform integration approaches and begin integration design activities; begin developing the hardware and software required to integrate an advanced HPRF payload for a future demonstration; analyze platform modifications; begin testing target classes for the Radio Frequency (RF) waveform specification being developed in BA 6.2; conduct kill-chain studies to identify and recommend design trade-offs to enable weapon system interoperability; begin live fire demonstration planning; and begin conceptually designing the next generation RF source technology.
                                    
                                
                                 
                                     
                                         98.463
                                         0
                                         Continue Advanced Technology Development and studies focused on marinizing an operational laser weapon system, expanded efforts supporting and conducting sea-based developmental testing, and research supporting future systems integration of surface ship laser weapons.

Initiate Advanced Technology Development efforts to evaluate the potential performance of an alternative laser source for future Surface Navy Laser Weapons System increments.  

Continue conducting Advanced Technology Development addressing the unique technical challenges inherent in the construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of launching long range projectiles repeatedly. 

Continue Advanced Technology Development efforts to develop a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.
                                    
                                     
                                         37.225
                                         0
                                    
                                     
                                         37.225
                                         0
                                         Develop technology for High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP) by conducting development, experimentation, and demonstration of critical technologies to defeat crossing Anti-Ship Cruise Missiles (ASCM). This Applied Technology Development effort will include the following activities: assess development requirements including ASCM lethality and engagement parametric analysis, atmospheric propagation characterization, and beam control; design and fabricate a beam control testbed; and perform laser/materiel component interaction testing.  HELCAP activities being conducted with 6.3 funds in this PE are focused on the assessment, development, and experimentation associated with lethality, advanced beam control, and laser sources. Related HELCAP project plans in PE 0603925N Directed Energy and Electric Weapon System Project 2731 include technology integration to support automated laser weapon control in integrated detect to defeat demonstrations.


Continue Advanced Technology Development efforts associated with a Radio Frequency (RF) effects payload (a joint USAF/USN project) that has scalable electromagnetic effects.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 decrease is due to the completion in FY19 of BA3 development associated with the Ruggedized High Energy Laser (RHEL) Phase I project and the realignment of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype effort and the Solid State Laser Technology Maturation (SSL-TM) effort from this Project to Projects 2480 (SSL-TM) and 2481 (EMRG) in this same PE. While funds decreased for the overall R-2 Activity, resources were provided to continue development of technology for High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP), previously known as RHEL PH II, and increase funding for HIJENKS.
                                
                            
                             
                                 Electromagnetic Maneuver Warfare
                                 This R-2 Activity contains all 6.3 Innovative Naval Prototype (INP) investments that are developing new technologies for Electromagnetic Maneuver Warfare (EMW). The electromagnetic spectrum is a key operational maneuver space enabled by continuous, real-time awareness of all spectrum activity. This R-2 Activity supports spectrum dominance which included efforts that focus on communications, surveillance, Electronic Warfare (EW) and electronics to understand and shape the battle space. The ability to assure access to the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor engagement. Technologies within this activity will provide for integrated and distributed forces capable of dynamic synchronized actions through interoperable forces by incorporation of autonomous/disaggregated systems to increase flexibility and reach within the electromagnetic spectrum.
                                 
                                     
                                         16.286
                                         0
                                         Electromagnetic Maneuver & Control Capability (EMC2)
Continue the Electromagnetic Maneuver & Control Capability (EMC2) project, which was previously funded in Program Element (PE) 0603271N Electromagnetic Systems Advanced Technology Development. The EMC2 project will enable a battle group to work cooperatively in the Electromagnetic Spectrum (EMS) by optimizing Electronic Warfare (EW), Information Operations (IO), communications, and radar performance.  EMC2 will incorporate the results of its ongoing advanced technology development efforts in Radio Frequency (RF) resource optimization into the Resource Allocation Manager (RAM) construct that was previously developed for single multifunction systems under the InTop program, which optimized spectrum and functional use across a platform and an entire strike group. EMC2 will begin building a Lowband RF Intelligent Distribution Resource (LowRIDR) prototype and continue efforts to develop a multifunction control system for LowRIDR. EMC2 will also begin building the necessary advanced technology components of a wideband, multifunction airborne system that can be integrated with ship-based wideband, multifunction systems. Experimentation and demonstrations will be performed to determine how best to utilize the wideband, multifunction systems that have already been delivered {i.e., Wideband Submarine Satellite Communications (SubSatCom), EW/IO/Communications and Flexible, Distributed Array Radar (FlexDAR)} to enable EMW and provide the
ability to dominate the EMS domain.

Nemesis
Complete the Nemesis project, previously funded in Program Element (PE) 0603271N Electromagnetic Systems Advanced Technology Development, by designing and building prototype Nemesis payloads that implement industry standards for software, hardware, and firmware interfaces. Nemesis expendable decoys and prototype system hardware will be completed and delivered for field testing. Demonstrations of Nemesis platforms and payload will be conducted during fleet experimentation, as well as during focused field and laboratory tests.
                                    
                                
                                 
                                     
                                         16.046
                                         0
                                         Continue Advanced Technology Development to develop technology which will enable a strike group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), communications, and radar performance.
                                    
                                     
                                         18.666
                                         0
                                    
                                     
                                         18.666
                                         0
                                         Conduct Advanced Technology Development efforts, demonstrating continuous spectrum monitoring for real-time prioritization and use of the electro-magnetic spectrum for shipboard systems and information operations, electronic warfare, surface warfare, undersea warfare, and air warfare missions across the entire battlegroup in a contested environment.  Conduct a final at-sea Flexible Distributed Array (FlexDAR) demonstration.

Conducts develop efforts of Advanced Long Range Targeting which directly accelerates and reduces risks to multiple programs.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The increase from FY19 to FY20 is due to increased investment to develop efforts of Advanced Long Range Targeting which directly accelerates and reduces risks to multiple programs.
                                
                            
                             
                                 Undersea Warfare
                                 This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for Undersea Maneuver Warfare. This R-2 Activity explores development of technologies to achieve and maintain undersea dominance in the areas of ASW and mine warfare, and to improve environmental sensing capabilities which support the Undersea Warfare domain. Technologies within this activity will dramatically improve sensing and sense-making, provide integrated and distributed autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic effects payloads.
                                 
                                     
                                         12.736
                                         0
                                         Forward Deployed Energy & Communications Outpost (FDECO)
Complete FDECO, which was previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Incorporate results from the FDECO architecture planning study into the FDECO design. Begin integrating FDECO component technologies into experimental FDECO subsystems and utilize the results of limited objective experiments to begin developing a future demonstration plan. Continue to demonstrate FDECO's ability and capacity to support vehicle agnostic docking, autonomous and efficient energy management, and federated Command & Control (C2) of the system and hosted assets. Continue to demonstrate notional intelligence preparation of the operational environment and begin demonstrating notional mine warfare and anti-submarine warfare capabilities.

Anti-Submarine Warfare Mission Packages (ASW MP)
Complete ASW MP, which was previously funded in PE 0603747N Undersea Warfare Advanced Technology Development. The ASW MP is developing a system of Anti-Submarine Warfare (ASW) sensors and autonomy algorithms for undersea systems.
                                    
                                
                                 
                                     
                                         1.486
                                         0
                                         Complete Advanced Technology Development efforts to develop next generation ASW capability.
                                    
                                     
                                         4.871
                                         0
                                    
                                     
                                         4.871
                                         0
                                         Initiate Advanced Technology Development advanced technology development efforts associated with a mobile sensing system that can be deployed anywhere in the Arctic via a sea ice-based buoy that enables the critical infrastructure necessary to support persistent sensing at a lower cost that via manned platforms. This Arctic Mobile Observing System (AMOS) will operate via a sea ice-based buoy that enables the critical infrastructure necessary to support persistent sensing at a lower cost and with less risk than deploying manned platforms in the Arctic. Activities include buoy node construction and testing, software development, vehicle acquisition, and Arctic-hardening of sensors and platforms. The project includes domain-specific engineering development, upgrading UUV platform designs for the Arctic environment, developing the power and communication buoy node for the Arctic domain, incorporating mature and maturing UUV sensing capabilities into vehicles and ensure suitability for Arctic operations. The project will also develop under-ice CONOPS for the autonomous UUV network, building on capabilities developed under previous efforts for vehicle autonomy, re-charging, sensing, communication, and Command, Control, Communication & Computers (C4I), and develop new capabilities for operating under sea ice. A key thrust will be to enable an under-ice acoustic navigation system for unmanned platforms, suitable for use in any GPS-denied operational area.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 increase is due to the initiation of Advanced Technology Development efforts for a mobile sensing system.
                                
                            
                             
                                 Unmanned and Autonomous Systems
                                 This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for Unmanned and Autonomous Systems. Increased proliferation of inexpensive lethal threats targeting individual warfighters and high-value assets, combined with continued rapid advances in computing, power and energy, robotics, sensors and position guidance technologies, drives the requirement to augment expensive manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains. Technologies within this activity will provide integrated and distributed, autonomous and disaggregated systems to increase flexibility, reach, and heterogeneous swarms.
                                 
                                     
                                         36.280
                                         0
                                         Autonomous Aerial Cargo/Utility System (AACUS)
Complete the AACUS project, which was previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Continue development of the design and build of a prototype sensor suite and software package suitable for integration and testing on an existing USMC rotary wing aircraft that will enable the capability for optional unmanned autonomous flight. Conduct development and planning for a demonstration of the system's ability to autonomously perform an assault support mission in an operationally representative environment. This demonstration will include performing autonomous take-off, conducting en route navigation, approaching and landing at multiple unprepared landing zones using supervisory control managed by a minimally trained Marine via a tablet-based application, detecting and avoiding ground based obstacles, and safely operating in degraded visual environments.

Claws 
Initiate Claws which will develop the autonomy required to operate large and extra-large Unmanned Undersea Vehicles (UUVs) in an anti-access, anti-denial environment. To support large and extra-large UUV operations further forward and farther from the battle group, the technology will be evolved to allow operations with limited navigational fixes and limited communication opportunities. During FY18, at-sea testing of Technology Readiness Level (TRL) 5 research technologies will be initiated in a realistic environment. At-sea data will be collected to support the further development of Claws technologies emerging out of the Claws applied research effort in PE 0602792N. Analysis of promising technologies will be conducted using laboratory and at-sea testing to provide realistic performance data.

Large Displacement Unmanned Undersea Vehicle (LDUUV)
Complete LDUUV, which was previously funded in Program Element (PE) 0603747N Undersea Warfare Advanced Technology Development. Continue progress developing a prototype LDUUV and demonstrate the autonomy technology that enables the LDUUV to avoid undersea static obstacles, operate in a variety of currents, and adapt to local environments so as to maintain station. Conduct development, testing and demonstration of the endurance technology and recommend a reliability strategy allowing for 30 days of continuous operations. Conduct a demonstration of the LDUUV fuel cell system installed in an LDUUV vehicle operating in an Intelligence Surveillance Reconnaissance (ISR) like mission for 60 days. Continue to document the data analysis from the technology development in order to transition the information to Program Executive Office for the Littoral Combat Ship.

Low-Cost UAV Swarming Technology (LOCUST)
Initiate the Advanced Technology Development effort for the LOCUST project, which will ultimately deliver a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) and payloads that will provide game-changing disruptive capabilities over a wide range of military operations and areas of operations. LOCUST will make advances in unmanned system collective autonomous behaviors, robust low probability of interception or detection ad hoc networks, and payload miniaturization and modularity breakthroughs to counter threats in constrained urban environments, as well as large-scale anti-access area denial defenses. This will be accomplished at greatly reduced cost and risk when compared to traditional manned platform target prosecution. During FY18, the LOCUST program will begin to develop a range of key technologies that will be integrated together in order to demonstrate a scalable system of inexpensive, commoditized, swarming UAVs that provide disruptive capabilities. Critical milestones for each major sub-system and system will be established, as well as a revisit to requirements and metrics throughout. Yearly war games will be utilized to shape and inform the demonstrations, which will be of increasing complexity in both mission and operating environment. The demonstrations in turn will provide the Navy with an ability to spiral out capability as needed. FY18 demonstrations are planned to encompass missions utilizing intelligence, surveillance, reconnaissance and kinetic strike payloads.

Medium Displacement Unmanned Surface Vehicle (MDUSV)
Continue the MDUSV project, which was previously funded predominantly in 0603123N Force Protection Advanced Technology
Development. The MDUSV project will design and build a prototype MDUSV platform sized for theater or global
independent operations. New autonomy, Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW), and Electronic Warfare (EW) technologies will be integrated into the MDUSV platform. The capability of the MDUSV to autonomously perform ASW, MCM and EW missions over an extended period of time will be demonstrated during a 40-day period of at-sea testing. The capability to autonomously operate in all-weather conditions, using new technologies that provide robust perception using Electro-Optic/Infrared (EO/IR) sensors that detect low radar cross-section craft with reduced vulnerability to jamming and reduced Radio Frequency (RF) emissions, will be assessed. The use of integrated acoustic and High Temperature Superconductor (HTS) mine influence sweep technologies as well as a novel ASW sensor suite that includes an advanced version of the Non-Traditional Sensor System (NTSS) will be tested on an instrumented range.

Tern
Complete Tern, a joint Office of Naval Research (ONR) and Defense Advanced Research Projects Agency (DARPA) effort, previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Continue TERN technology development by conducting hardware and software testing and a sea-based Vertical Take-Off and Landing (VTOL) flight demonstration. The developed Tern enabling technologies have been focused on supporting a DDG-51 and LCS-2 based future long endurance Unmanned Air Vehicle (UAV) capability that could be transitioned and implemented with minimal ship modification.
                                    
                                
                                 
                                     
                                         32.743
                                         0
                                         Continue Advanced Technology Development of autonomous payloads for large and extra-large unmanned undersea vehicles.

Continue Advanced Technology Development of autonomy algorithms, the command and control architecture needed for swarm control (a flying ad-hoc network), effects payloads and sensing modalities.  

Continue Advanced Technology Development and integration of autonomy systems and various mission area payloads onto unmanned surface vehicles.
                                    
                                     
                                         26.729
                                         0
                                    
                                     
                                         26.729
                                         0
                                         Conduct Advanced Technology Development efforts associated with:

- the development of autonomous payloads for extra-large unmanned undersea vehicles and complete first CLAWS autonomy/payload demo; 

- a robust, scalable, flexible, multi-functional swarming unmanned UxS vehicle systems providing cross-domain capability, human-swarm interdependence/interaction that is employable from surface, sub-surface, airborne, and ground manned and unmanned systems; 

- a long endurance, unmanned surface vehicle with medium displacement that can be autonomously controlled in high sea states with a demonstrated multi-mission/multi-payload capability, including support for the Sea Hunter 2 builder's trial.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 decrease is due primarily to the planned ramp down of Advanced Technology Development efforts associated with autonomy systems and various mission area payloads being developed for unmanned surface vehicles.
                                
                            
                             
                                 Artificial Intelligence
                                 This R-2 Activity contains aligned Advanced Technology Development Innovative Naval Prototype (INP) investments that are accelerating development and deployment of new technologies using Artificial Intelligence. These advanced technology development efforts, being conducted in collaboration with related Applied Research investments in Program Element (PE) 0602792N INP, will create Artificial Intelligence technology for predictive mission-focused analytics that autonomously gather, analyze, compile, interpret, and visualize a fused tactical & national all source data picture to improve decision making speeds and establish a distributed Artificial Intelligence capability that can function in a harsh and adversarial environment and is able to determine an optimal response and react in real-time.
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                
                                 
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     
                                         15.946
                                         0
                                    
                                     
                                         15.946
                                         0
                                         In collaboration with the applied research supporting this same INP research, actions are being taken to rapidly mature the advanced technology development efforts required to demonstrate machine speed battle management tools to support continuous analysis and planning at the operational and tactical levels, enabling the dynamic synchronization of forces and actions across intelligence, surveillance and reconnaissance, and combat systems.
                                    
                                     
                                         0.000
                                         0
                                         N/A
                                    
                                     The FY19 to FY20 increase is due to the initiation of this R-2 Activity for FY20. This project is being initiated in response to the National Defense Strategy guidance for modernization of advanced autonomous systems. It will enable a broad array of autonomous functions, such as machine-speed decision making in Electromagnetic Warfare and Spectrum Management operations, through improvements in artificial intelligence.
                                
                            
                        
                         In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
                    
                
                 
                     9999
                     Congressional Adds
                     
                         0.000
                         42.683
                         41.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         0.000
                         83.683
                    
                     
                         
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                             0
                        
                         Congressional Interest Items not included in other Projects.
                         
                             
                                 Program Increase
                                 
                                     23.176
                                     Supports slip ring testing, installation and operation of a Railgun test site at White Sands Missile Range (WSMR), Hyper Velocity Projectile compatibility testing, and requirements work for an articulating Railgun Mount. Specifically, funds planning, installation, and testing, including procurement of slugs, of a single shot Railgun at WSMR.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Solid State Laser Technology Maturation
                                 
                                     7.919
                                     Development and integration of Laser Weapon Console, Hybrid Predictive Avoidance and Safety Subsystem, Energy Storage Module, and Thermal Storage Module with Tactical Laser Core Module; systems integration and test; planning and system modifications necessary for ship installation and sea testing.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Ruggedized High Energy Laser
                                 
                                     11.588
                                     Conducted long lead procurement for the beam director required to support integrated laser weapons system testing, mission analysis, lethality and defeat of anti-ship cruise missile threats.
                                
                                 
                                     0.000
                                     N/A
                                
                            
                             
                                 Electromagnetic Railgun
                                 
                                     0.000
                                     N/A
                                
                                 
                                     10.000
                                     These funds will advance development towards a tactical system with investment in the mount and Next Generation Pulsed Power (NGPP) required for shipboard operation. Funding will advance mount development to meet specifications for future shipboard application and develop modular concepts for evaluation and shipboard qualification testing.
                                
                            
                             
                                 Railgun with Hypervelocity Projectile
                                 
                                     0.000
                                     N/A
                                
                                 
                                     31.000
                                     Funds will be used in the development of the tactical Railgun mount; development and testing Hypervelocity Projectile (HVP) components and all up rounds in a Railgun launch; and to support simulated operational scenarios to quantify the value of HVP fired from a Railgun.
                                
                            
                        
                         Congressional Interest Items not included in other Projects.
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Department of Defense Appropriations Act, 2020 
 



Research, Development, Test and Evaluation, Navy 



For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease, 
and operation of facilities and equipment, $20,434,909,000 to remain available for obligation until September 30, 2021. 



 
 
FY 2020 Overseas Contingency Operations funding can be separated into the following categories: 



OCO for Direct War Costs ($37,000,000): OCO for Direct War costs are those combat or direct combat support costs that will not continue to be 
expended once combat operations end at major contingency locations. 



OCO for Enduring Requirements ($127,410,000):  OCO for Enduring Requirements are enduring in-theater and in-CONUS costs that will likely 
remain after combat operations cease, and have previously been funded in OCO. 



OCO for Base Requirements ($0):  OCO for Base Requirements is OCO funding for base budget requirements in support of the National Defense 
Strategy.  The Budget requests these funds in OCO to comply with the base budget defense caps included in the Budget Control Act of 2011. 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Appropriation                                            (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
-------------                                           ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  18,465,332    18,490,002       167,812    18,657,814 
 
  Total Research, Development, Test & Evaluation          18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Appropriation                                                Base      Requirements     Costs          OCO       (Base + OCO) 
-------------                                           ------------- ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  20,270,499                     164,410       164,410    20,434,909 
 
  Total Research, Development, Test & Evaluation          20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      137,515       161,433                     161,433  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,035        19,237                      19,237  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      448,084       499,102                     499,102  U 
                                                           ----------    ----------    ----------    ---------- 
          Basic Research                                     604,634       679,772                     679,772 
 
   4 0602114N   Power Projection Applied Research    02       23,028        27,643                      27,643  U 
 
   5 0602123N   Force Protection Applied Research    02      182,614       180,549                     180,549  U 
 
   6 0602131M   Marine Corps Landing Force           02       54,526        63,212                      63,212  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       35,846        36,348                      36,348  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       48,606        65,782                      65,782  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,640        76,497                      76,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       72,530        89,998                      89,998  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,230         6,299                       6,299  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       59,644        78,049                      78,049  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      147,219       137,701                     137,701  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       35,430        38,214                      38,214  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      160,884       154,085                     154,085  U 
                Applied Research 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      116,850                                                 116,850  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,121                                                  19,121  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      470,007                                                 470,007  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Basic Research                                     605,978                                                 605,978 
 
   4 0602114N   Power Projection Applied Research    02       18,546                                                  18,546  U 
 
   5 0602123N   Force Protection Applied Research    02      119,517                                                 119,517  U 
 
   6 0602131M   Marine Corps Landing Force           02       56,604                                                  56,604  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       49,297                                                  49,297  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       63,825                                                  63,825  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,497                                                  83,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       63,894                                                  63,894  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,346                                                   6,346  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       57,075                                                  57,075  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      154,755                                                 154,755  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       36,074                                                  36,074  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      153,062                                                 153,062  U 
                Applied Research 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       65,222        64,418                      64,418  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ---------- 
          Applied Research                                   975,419     1,018,795                   1,018,795 
 
  17 0603123N   Force Protection Advanced Technology 03       52,785        32,615                      32,615  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,231         8,804                       8,804  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      164,992       174,809                     174,809  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,090        13,313                      13,313  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      215,946       214,184                     214,184  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       66,173        58,657                      58,657  U 
 
  23 0603729N   Warfighter Protection Advanced       03       42,895        41,377                      41,377  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03        9,657                                            U 
 
  25 0603758N   Navy Warfighting Experiments and     03       63,867        65,885                      65,885  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       14,826        39,672                      39,672  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      246,609       202,394                     202,394  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    900,071       851,710                     851,710 
 
  28 0603207N   Air/Ocean Tactical Applications      04       47,422        29,747                      29,747  U 
 
  29 0603216N   Aviation Survivability               04        5,450         7,050                       7,050  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       73,961                                                  73,961  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Applied Research                                   936,453                                                 936,453 
 
  17 0603123N   Force Protection Advanced Technology 03       35,286                                                  35,286  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,499                                                   9,499  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      172,847                                                 172,847  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,307                                                  13,307  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      231,907                                                 231,907  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       60,138                                                  60,138  U 
 
  23 0603729N   Warfighter Protection Advanced       03        4,849                                                   4,849  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03                                                                       U 
 
  25 0603758N   Navy Warfighting Experiments and     03       67,739                                                  67,739  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       13,335                                                  13,335  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      133,303                                                 133,303  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    742,210                                                 742,210 
 
  28 0603207N   Air/Ocean Tactical Applications      04       32,643                       2,400         2,400        35,043  U 
 
  29 0603216N   Aviation Survivability               04       11,919                                                  11,919  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04          693           793                         793  U 
 
  31 0603254N   ASW Systems Development              04        7,466         7,044                       7,044  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,692         3,540                       3,540  U 
 
  33 0603382N   Advanced Combat Systems Technology   04        4,450        39,240                      39,240  U 
 
  34 0603502N   Surface and Shallow Water Mine       04       69,906       120,348                     120,348  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       24,174         7,100                       7,100  U 
 
  36 0603512N   Carrier Systems Development          04        9,184         5,440                       5,440  U 
 
  37 0603525N   PILOT FISH                           04      111,278       136,533                     136,533  U 
 
  38 0603527N   RETRACT LARCH                        04       32,608        11,745        18,000        29,745  U 
 
  39 0603536N   RETRACT JUNIPER                      04      126,210       113,679                     113,679  U 
 
  40 0603542N   Radiological Control                 04          716           740                         740  U 
 
  41 0603553N   Surface ASW                          04        1,092         1,122                       1,122  U 
 
  42 0603561N   Advanced Submarine System            04       91,927       105,809                     105,809  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       13,597        12,374                      12,374  U 
 
  44 0603563N   Ship Concept Advanced Design         04       23,856        74,603                      74,603  U 
 
  45 0603564N   Ship Preliminary Design &            04       18,369        13,348                      13,348  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      329,500       256,137                     256,137  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       22,406        27,109                      27,109  U 
 
  48 0603576N   CHALK EAGLE                          04      188,927        29,353                      29,353  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04        1,473                                                   1,473  U 
 
  31 0603254N   ASW Systems Development              04        7,172                                                   7,172  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,419                                                   3,419  U 
 
  33 0603382N   Advanced Combat Systems Technology   04       64,694                                                  64,694  U 
 
  34 0603502N   Surface and Shallow Water Mine       04      507,000                                                 507,000  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       15,800                                                  15,800  U 
 
  36 0603512N   Carrier Systems Development          04        4,997                                                   4,997  U 
 
  37 0603525N   PILOT FISH                           04      291,148                                                 291,148  U 
 
  38 0603527N   RETRACT LARCH                        04       11,980                      22,000        22,000        33,980  U 
 
  39 0603536N   RETRACT JUNIPER                      04      129,163                                                 129,163  U 
 
  40 0603542N   Radiological Control                 04          689                                                     689  U 
 
  41 0603553N   Surface ASW                          04        1,137                                                   1,137  U 
 
  42 0603561N   Advanced Submarine System            04      148,756                                                 148,756  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       11,192                                                  11,192  U 
 
  44 0603563N   Ship Concept Advanced Design         04       81,846                                                  81,846  U 
 
  45 0603564N   Ship Preliminary Design &            04       69,084                                                  69,084  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      181,652                                                 181,652  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       25,408                                                  25,408  U 
 
  48 0603576N   CHALK EAGLE                          04       64,877                                                  64,877  U 
 
                                                                        UNCLASSIFIED 
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 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  49 0603581N   Littoral Combat Ship (LCS)           04       49,308        37,997                      37,997  U 
 
  50 0603582N   Combat System Integration            04       15,471        16,351                      16,351  U 
 
  51 0603595N   Ohio Replacement                     04      775,624       542,846                     542,846  U 
 
  52 0603596N   LCS Mission Modules                  04      100,470       103,559                     103,559  U 
 
  53 0603597N   Automated Test and Analysis          04       24,145        37,931                      37,931  U 
 
  54 0603599N   Frigate Development                  04      137,655       132,775                     132,775  U 
 
  55 0603609N   Conventional Munitions               04       13,699         9,307                       9,307  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04          771                                            U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       77,409        47,857        13,900        61,757  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        8,853         5,915                       5,915  U 
                Development 
 
  59 0603721N   Environmental Protection             04       23,237        19,811                      19,811  U 
 
  60 0603724N   Navy Energy Program                  04       42,425        32,656                      32,656  U 
 
  61 0603725N   Facilities Improvement               04        2,794         5,301                       5,301  U 
 
  62 0603734N   CHALK CORAL                          04      237,402       267,477                     267,477  U 
 
  63 0603739N   Navy Logistic Productivity           04        2,882         2,913                       2,913  U 
 
  64 0603746N   RETRACT MAPLE                        04      287,865       318,878                     318,878  U 
 
  65 0603748N   LINK PLUMERIA                        04      375,595       381,268                     381,268  U 
 
  66 0603751N   RETRACT ELM                          04       52,080        58,192                      58,192  U 
 
  67 0603764N   LINK EVERGREEN                       04       47,115                                            U 
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  49 0603581N   Littoral Combat Ship (LCS)           04        9,934                                                   9,934  U 
 
  50 0603582N   Combat System Integration            04       17,251                                                  17,251  U 
 
  51 0603595N   Ohio Replacement                     04      419,051                                                 419,051  U 
 
  52 0603596N   LCS Mission Modules                  04      108,505                                                 108,505  U 
 
  53 0603597N   Automated Test and Analysis          04        7,653                                                   7,653  U 
 
  54 0603599N   Frigate Development                  04       59,007                                                  59,007  U 
 
  55 0603609N   Conventional Munitions               04        9,988                                                   9,988  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04       86,464                                                  86,464  U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       33,478                      14,178        14,178        47,656  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        5,619                                                   5,619  U 
                Development 
 
  59 0603721N   Environmental Protection             04       20,564                                                  20,564  U 
 
  60 0603724N   Navy Energy Program                  04       26,514                                                  26,514  U 
 
  61 0603725N   Facilities Improvement               04        3,440                                                   3,440  U 
 
  62 0603734N   CHALK CORAL                          04      346,800                                                 346,800  U 
 
  63 0603739N   Navy Logistic Productivity           04        3,857                                                   3,857  U 
 
  64 0603746N   RETRACT MAPLE                        04      258,519                                                 258,519  U 
 
  65 0603748N   LINK PLUMERIA                        04      403,909                                                 403,909  U 
 
  66 0603751N   RETRACT ELM                          04       63,434                                                  63,434  U 
 
  67 0603764N   LINK EVERGREEN                       04      184,110                                                 184,110  U 
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  68 0603790N   NATO Research and Development        04        8,752         9,652                       9,652  U 
 
  69 0603795N   Land Attack Technology               04       16,684         5,700         1,400         7,100  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       23,934        27,581                      27,581  U 
 
  71 0603860N   Joint Precision Approach and         04      103,984       101,566                     101,566  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04       92,856       142,814                     142,814  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04                    108,689                     108,689  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       14,476        20,000                      20,000  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04                     16,717                      16,717  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04                     27,483                      27,483  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       25,225        28,596                      28,596  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       23,886        60,304                      60,304  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04       82,549        83,121                      83,121  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       11,314        14,625                      14,625  U 
 
  81 0604127N   Surface Mine Countermeasures         04       12,525        15,527                      15,527  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       51,311        47,278                      47,278  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04        6,168                                            U 
                Technology Development 
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  68 0603790N   NATO Research and Development        04        7,697                                                   7,697  U 
 
  69 0603795N   Land Attack Technology               04        9,086                       1,428         1,428        10,514  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       28,466                                                  28,466  U 
 
  71 0603860N   Joint Precision Approach and         04       51,341                                                  51,341  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04      118,169                                                 118,169  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04      113,456                                                 113,456  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       50,120                                                  50,120  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04       32,527                                                  32,527  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04       54,376                                                  54,376  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       36,197                                                  36,197  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       68,310                                                  68,310  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04      121,310                                                 121,310  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       17,248                                                  17,248  U 
 
  81 0604127N   Surface Mine Countermeasures         04       18,735                                                  18,735  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       68,346                                                  68,346  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04                                                                       U 
                Technology Development 
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  84 0604289M   Next Generation Logistics            04                      6,073                       6,073  U 
 
  85 0604320M   Rapid Technology Capability          04       16,443         7,107                       7,107  U 
                Prototype 
 
  86 0604454N   LX (R)                               04        9,431         5,549                       5,549  U 
 
  87 0604536N   Advanced Undersea Prototyping        04       64,038       112,669                     112,669  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04                                                         U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04       20,279        91,833                      91,833  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04       41,214         7,230                       7,230  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04      163,843       139,261                     139,261  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        8,278         8,889                       8,889  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04        5,200        17,561                      17,561  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                      9,300                       9,300  U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          527           466                         466  U 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      4,210,640     4,139,479        33,300     4,172,779 
 
  96 0603208N   Training System Aircraft             05       16,343        12,798                      12,798  U 
 
  97 0604212N   Other Helo Development               05       26,423        23,579                      23,579  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05                     46,363                      46,363  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05       41,261                                            U 
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  84 0604289M   Next Generation Logistics            04        4,420                                                   4,420  U 
 
  85 0604320M   Rapid Technology Capability          04        4,558                                                   4,558  U 
                Prototype 
 
  86 0604454N   LX (R)                               04       12,500                                                  12,500  U 
 
  87 0604536N   Advanced Undersea Prototyping        04      181,967                                                 181,967  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04        5,500                                                   5,500  U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04      718,148                                                 718,148  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04        5,263                                                   5,263  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04       65,419                                                  65,419  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        9,991                                                   9,991  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04       21,157                                                  21,157  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                                                                       U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          609                                                     609  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      5,559,062                      40,006        40,006     5,599,068 
 
  96 0603208N   Training System Aircraft             05       15,514                                                  15,514  U 
 
  97 0604212N   Other Helo Development               05       28,835                                                  28,835  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05       27,441                                                  27,441  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05                                                                       U 
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 100 0604215N   Standards Development                05        2,711         3,771                       3,771  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05        5,313        16,611                      16,611  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05        5,583        15,582                      15,582  U 
 
 103 0604221N   P-3 Modernization Program            05        1,331         2,134                       2,134  U 
 
 104 0604230N   Warfare Support System               05       19,004         9,729                       9,729  U 
 
 105 0604231N   Tactical Command System              05       37,609        54,300                      54,300  U 
 
 106 0604234N   Advanced Hawkeye                     05      283,497       210,565                     210,565  U 
 
 107 0604245M   H-1 Upgrades                         05                     54,320                      54,320  U 
 
 108 0604245N   H-1 Upgrades                         05       59,806                                            U 
 
 109 0604261N   Acoustic Search Sensors              05       36,310        42,485                      42,485  U 
 
 110 0604262N   V-22A                                05      176,804       135,504                     135,504  U 
 
 111 0604264N   Air Crew Systems Development         05        7,174        30,980                      30,980  U 
 
 112 0604269N   EA-18                                05      137,029       242,719                     242,719  U 
 
 113 0604270N   Electronic Warfare Development       05       50,613        83,624                      83,624  U 
 
 114 0604273M   Executive Helo Development           05                    245,064                     245,064  U 
 
 115 0604273N   Executive Helo Development           05      430,647                                            U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      584,538       449,429                     449,429  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05        5,172         3,272                       3,272  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05       55,194        93,482                      93,482  U 
                Increment II 
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 100 0604215N   Standards Development                05        3,642                                                   3,642  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05       19,196                                                  19,196  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05                                                                       U 
 
 103 0604221N   P-3 Modernization Program            05                                                                       U 
 
 104 0604230N   Warfare Support System               05        8,601                                                   8,601  U 
 
 105 0604231N   Tactical Command System              05       77,232                                                  77,232  U 
 
 106 0604234N   Advanced Hawkeye                     05      232,752                                                 232,752  U 
 
 107 0604245M   H-1 Upgrades                         05       65,359                                                  65,359  U 
 
 108 0604245N   H-1 Upgrades                         05                                                                       U 
 
 109 0604261N   Acoustic Search Sensors              05       47,013                                                  47,013  U 
 
 110 0604262N   V-22A                                05      185,105                                                 185,105  U 
 
 111 0604264N   Air Crew Systems Development         05       21,172                                                  21,172  U 
 
 112 0604269N   EA-18                                05      143,585                                                 143,585  U 
 
 113 0604270N   Electronic Warfare Development       05      116,811                                                 116,811  U 
 
 114 0604273M   Executive Helo Development           05      187,436                                                 187,436  U 
 
 115 0604273N   Executive Helo Development           05                                                                       U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      524,261                                                 524,261  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05      192,345                                                 192,345  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05      111,068                                                 111,068  U 
                Increment II 
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 119 0604307N   Surface Combatant Combat System      05      340,760       379,116                     379,116  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          665           939                         939  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       99,286        96,980                      96,980  U 
 
 122 0604366N   Standard Missile Improvements        05      114,802       190,881                     190,881  U 
 
 123 0604373N   Airborne MCM                         05       15,203         8,351                       8,351  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       24,801        33,429                      33,429  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       84,507        33,884                      33,884  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05      142,167       126,932                     126,932  U 
 
 127 0604504N   Air Control                          05       68,012        61,498                      61,498  U 
 
 128 0604512N   Shipboard Aviation Systems           05      174,034        13,710                      13,710  U 
 
 129 0604518N   Combat Information Center Conversion 05        4,294        19,263                      19,263  U 
 
 130 0604522N   Air and Missile Defense Radar        05       49,643        27,008                      27,008  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05                    172,173                     172,173  U 
 
 132 0604558N   New Design SSN                       05      117,887       180,233                     180,233  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       44,703        80,324                      80,324  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       65,857        71,062                      71,062  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        4,745         4,642                       4,642  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05       70,579                                            U 
 
 137 0604601N   Mine Development                     05       24,640        21,747                      21,747  U 
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 119 0604307N   Surface Combatant Combat System      05      415,625                                                 415,625  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          640                                                     640  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       50,096                                                  50,096  U 
 
 122 0604366N   Standard Missile Improvements        05      232,391                                                 232,391  U 
 
 123 0604373N   Airborne MCM                         05       10,916                                                  10,916  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       33,379                                                  33,379  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       34,554                                                  34,554  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05       84,663                                                  84,663  U 
 
 127 0604504N   Air Control                          05       44,923                                                  44,923  U 
 
 128 0604512N   Shipboard Aviation Systems           05       10,632                                                  10,632  U 
 
 129 0604518N   Combat Information Center Conversion 05       16,094                                                  16,094  U 
 
 130 0604522N   Air and Missile Defense Radar        05       55,349                                                  55,349  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05      123,490                                                 123,490  U 
 
 132 0604558N   New Design SSN                       05      121,010                                                 121,010  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       62,426                                                  62,426  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       46,809                                                  46,809  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        3,692                                                   3,692  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05                                                                       U 
 
 137 0604601N   Mine Development                     05       28,964                                                  28,964  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 138 0604610N   Lightweight Torpedo Development      05       21,057        63,147                      63,147  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        7,449         7,107                       7,107  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05                                                         U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05       24,229         6,539                       6,539  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05          418           441                         441  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      160,475       180,391         1,100       181,491  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      214,132       193,244                     193,244  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05      126,037       120,210                     120,210  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       44,855        25,965                      25,965  U 
 
 147 0604771N   Medical Development                  05       36,392        38,095                      38,095  U 
 
 148 0604777N   Navigation/ID System                 05       74,984       126,026                     126,026  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05      157,162        66,566                      66,566  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05      105,648        65,494                      65,494  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05      139,369                                            U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05      138,308                                            U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05       14,497        11,030                      11,030  U 
 
 154 0605013N   Information Technology Development   05      120,387       242,110                     242,110  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 138 0604610N   Lightweight Torpedo Development      05      148,349                                                 148,349  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        8,237                                                   8,237  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05       22,000                                                  22,000  U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05        5,500                                                   5,500  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05       18,725                                                  18,725  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      192,603                       1,122         1,122       193,725  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      137,268                                                 137,268  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05       97,363                                                  97,363  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       26,710                                                  26,710  U 
 
 147 0604771N   Medical Development                  05        8,181                                                   8,181  U 
 
 148 0604777N   Navigation/ID System                 05       40,755                                                  40,755  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05        1,710                                                   1,710  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05        1,490                                                   1,490  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05        1,494                                                   1,494  U 
 
 154 0605013N   Information Technology Development   05      384,162                                                 384,162  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        3,900         5,618                       5,618  U 
 
 156 0605212M   CH-53K RDTE                          05                    336,945                     336,945  U 
 
 157 0605212N   CH-53K RDTE                          05      329,367                                            U 
 
 158 0605215N   Mission Planning                     05       36,108        32,714                      32,714  U 
 
 159 0605217N   Common Avionics                      05       47,338        51,486                      51,486  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05       31,583         1,444                       1,444  U 
 
 161 0605327N   T-AO 205 Class                       05        1,895         1,298                       1,298  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      194,176       518,942                     518,942  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05                     16,559                      16,559  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05       14,457                                            U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       11,422        34,196                      34,196  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      123,752       163,809                     163,809  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05      150,381        66,137                      66,137  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05       19,467                                            U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      134,664       140,264                     140,264  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05       97,558                                            U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05        1,773                                            U 
 
 172 0304785N   Tactical Cryptologic Systems         05       22,762        42,398                      42,398  U 
 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        4,882                                                   4,882  U 
 
 156 0605212M   CH-53K RDTE                          05      516,955                                                 516,955  U 
 
 157 0605212N   CH-53K RDTE                          05                                                                       U 
 
 158 0605215N   Mission Planning                     05       75,886                                                  75,886  U 
 
 159 0605217N   Common Avionics                      05       43,187                                                  43,187  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05        4,909                                                   4,909  U 
 
 161 0605327N   T-AO 205 Class                       05        1,682                                                   1,682  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      671,258                                                 671,258  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05       18,393                                                  18,393  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05                                                                       U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       21,472                                                  21,472  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      177,234                                                 177,234  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05       77,322                                                  77,322  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05        2,105                                                   2,105  U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      111,435                                                 111,435  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05                                                                       U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05                                                                       U 
 
 172 0304785N   Tactical Cryptologic Systems         05      101,339                                                 101,339  U 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05        2,960         6,808                       6,808  U 
                Development 
                                                           ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,037,909     5,863,466         1,100     5,864,566 
 
 174 0604256N   Threat Simulator Development         06       89,491        94,576                      94,576  U 
 
 175 0604258N   Target Systems Development           06       18,737        10,981                      10,981  U 
 
 176 0604759N   Major T&E Investment                 06       68,977        90,514                      90,514  U 
 
 177 0605126N   Joint Theater Air and Missile        06          140            48                          48  U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        4,438         3,942                       3,942  U 
 
 179 0605154N   Center for Naval Analyses            06       44,302        42,693                      42,693  U 
 
 180 0605285N   Next Generation Fighter              06                      5,000                       5,000  U 
 
 181 0605502N   Small Business Innovative Research   06      407,133                                            U 
 
 182 0605804N   Technical Information Services       06        1,280         1,029                       1,029  U 
 
 183 0605853N   Management, Technical  &             06      135,102        86,932                      86,932  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,909         4,231                       4,231  U 
 
 185 0605861N   RDT&E Science and Technology         06        1,104         1,072                       1,072  U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06      105,019        97,471                      97,471  U 
 
 187 0605864N   Test and Evaluation Support          06      369,056       373,834                     373,834  U 
 
 188 0605865N   Operational Test and Evaluation      06       20,298        21,554                      21,554  U 
                Capability 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05       26,406                                                  26,406  U 
                Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,332,033                       1,122         1,122     6,333,155 
 
 174 0604256N   Threat Simulator Development         06       66,678                                                  66,678  U 
 
 175 0604258N   Target Systems Development           06       12,027                                                  12,027  U 
 
 176 0604759N   Major T&E Investment                 06       85,348                                                  85,348  U 
 
 177 0605126N   Joint Theater Air and Missile        06                                                                       U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        3,908                                                   3,908  U 
 
 179 0605154N   Center for Naval Analyses            06       47,669                                                  47,669  U 
 
 180 0605285N   Next Generation Fighter              06       20,698                                                  20,698  U 
 
 181 0605502N   Small Business Innovative Research   06                                                                       U 
 
 182 0605804N   Technical Information Services       06          988                                                     988  U 
 
 183 0605853N   Management, Technical  &             06      102,401                                                 102,401  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,742                                                   3,742  U 
 
 185 0605861N   RDT&E Science and Technology         06                                                                       U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06       93,872                                                  93,872  U 
 
 187 0605864N   Test and Evaluation Support          06      394,020                                                 394,020  U 
 
 188 0605865N   Operational Test and Evaluation      06       25,145                                                  25,145  U 
                Capability 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       16,274        16,227                      16,227  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06                                                         U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       21,423        21,538                      21,538  U 
 
 192 0605898N   Management HQ - R&D                  06       43,266        41,765                      41,765  U 
 
 193 0606355N   Warfare Innovation Management        06       27,759        41,918                      41,918  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                      7,000                       7,000  U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                     48,800                      48,800  U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06                      1,682                       1,682  U 
 
 197 0902498N   Management Headquarters              06        1,749         1,579                       1,579  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06           71                                            U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06        9,408         8,684                       8,684  U 
                Support 
                                                           ----------    ----------    ----------    ---------- 
          Management Support                               1,388,936     1,023,070                   1,023,070 
 
 201 0604014N   F/A -18 Infrared Search and Track    07       68,087                                            U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07                      5,197                       5,197  U 
 
 203 0604840M   F-35 C2D2                            07                    234,107                     234,107  U 
 
 204 0604840N   F-35 C2D2                            07                    227,998                     227,998  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       15,773                                                  15,773  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06        8,402                                                   8,402  U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       37,265                                                  37,265  U 
 
 192 0605898N   Management HQ - R&D                  06       39,673                                                  39,673  U 
 
 193 0606355N   Warfare Innovation Management        06       28,750                                                  28,750  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06        2,645                                                   2,645  U 
 
 197 0902498N   Management Headquarters              06        1,460                                                   1,460  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06                                                                       U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06                                                                       U 
                Support 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Management Support                                 990,464                                                 990,464 
 
 201 0604014N   F/A -18 Infrared Search and Track    07                                                                       U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07        2,302                                                   2,302  U 
 
 203 0604840M   F-35 C2D2                            07      422,881                                                 422,881  U 
 
 204 0604840N   F-35 C2D2                            07      383,741                                                 383,741  U 
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                                                                        UNCLASSIFIED 
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                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07       88,088       128,815                     128,815  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07        3,093         3,127                       3,127  U 
 
 207 0101221N   Strategic Sub & Weapons System       07      130,652       148,379                     148,379  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       35,105        41,959                      41,959  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        9,439        11,311                      11,311  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       17,624        38,661                      38,661  U 
 
 211 0204136N   F/A-18 Squadrons                     07      133,544       204,886                     204,886  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07        8,465         1,344                       1,344  U 
 
 213 0204228N   Surface Support                      07       20,587         9,708                       9,708  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      100,011       252,395                     252,395  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       55,164        71,959                      71,959  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07                     15,454                      15,454  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        2,346         6,073                       6,073  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       53,605        44,579                      44,579  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07       64,585       104,903                     104,903  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07        2,355         4,544                       4,544  U 
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                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07      127,924                                                 127,924  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07                                                                       U 
 
 207 0101221N   Strategic Sub & Weapons System       07      157,676                                                 157,676  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       43,354                                                  43,354  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        6,815                                                   6,815  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       31,174                                                  31,174  U 
 
 211 0204136N   F/A-18 Squadrons                     07      213,715                                                 213,715  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07                                                                       U 
 
 213 0204228N   Surface Support                      07       36,389                                                  36,389  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      320,134                                                 320,134  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       88,382                                                  88,382  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07       14,449                                                  14,449  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        6,931                                                   6,931  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       23,891                                                  23,891  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07      129,873                                                 129,873  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07                                                                       U 
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                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 221 0204575N   Electronic Warfare (EW) Readiness    07       49,094        66,889                      66,889  U 
                Support 
 
 222 0205601N   HARM Improvement                     07       70,415       120,762                     120,762  U 
 
 223 0205604N   Tactical Data Links                  07       75,523        88,979                      88,979  U 
 
 224 0205620N   Surface ASW Combat System            07       28,410        26,321                      26,321  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       48,740        68,255                      68,255  U 
 
 226 0205633N   Aviation Improvements                07      120,940       134,823                     134,823  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      127,445       117,028                     117,028  U 
 
 228 0206313M   Marine Corps Communications Systems  07      170,529       172,683        16,130       188,813  U 
 
 229 0206335M   Common Aviation Command and Control  07        6,976         4,760                       4,760  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       68,941       100,850                     100,850  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       24,915        29,905                      29,905  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       30,630        37,821                      37,821  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07       53,404        20,690                      20,690  U 
 
 234 0207161N   Tactical AIM Missiles                07       34,063        40,121                      40,121  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       29,486        28,235                      28,235  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07                                                         U 
 
 240 0303138N   Consolidated Afloat Network          07       24,197        23,697                      23,697  U 
                Enterprise Services (CANES) 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 221 0204575N   Electronic Warfare (EW) Readiness    07       82,325                                                  82,325  U 
                Support 
 
 222 0205601N   HARM Improvement                     07      138,431                                                 138,431  U 
 
 223 0205604N   Tactical Data Links                  07                                                                       U 
 
 224 0205620N   Surface ASW Combat System            07       29,572                                                  29,572  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       85,973                                                  85,973  U 
 
 226 0205633N   Aviation Improvements                07      125,461                                                 125,461  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      106,192                                                 106,192  U 
 
 228 0206313M   Marine Corps Communications Systems  07      143,317                      15,000        15,000       158,317  U 
 
 229 0206335M   Common Aviation Command and Control  07        4,489                                                   4,489  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       51,788                                                  51,788  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       37,761                                                  37,761  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       21,458                                                  21,458  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07        5,476                                                   5,476  U 
 
 234 0207161N   Tactical AIM Missiles                07       19,488                                                  19,488  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       39,029                                                  39,029  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07       34,344                                                  34,344  U 
 
 240 0303138N   Consolidated Afloat Network          07       22,873                                                  22,873  U 
                Enterprise Services (CANES) 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       49,310        44,228                      44,228  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        6,934         6,081                       6,081  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        7,770         8,529                       8,529  U 
 
 245 0305205N   UAS Integration and Interoperability 07       20,848        24,663                      24,663  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       13,338         7,610                       7,610  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07       40,150        42,846                      42,846  U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       94,115        14,395                      14,395  U 
 
 249 0305231N   MQ-8 UAV                             07       62,656        24,143                      24,143  U 
 
 250 0305232M   RQ-11 UAV                            07        2,002           524                         524  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07        4,827         5,265                       5,265  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,500         6,000                       6,000  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       93,020        81,231                      81,231  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07       18,392         5,956                       5,956  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      224,249       219,403                     219,403  U 
 
 256 0308601N   Modeling and Simulation Support      07        5,038         7,097                       7,097  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       35,463        46,560                      46,560  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        4,621        27,284                      27,284  U 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       41,853                                                  41,853  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        8,913                                                   8,913  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        9,451                                                   9,451  U 
 
 245 0305205N   UAS Integration and Interoperability 07       42,315                                                  42,315  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       22,042                                                  22,042  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07                                                                       U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       11,784                                                  11,784  U 
 
 249 0305231N   MQ-8 UAV                             07       29,618                                                  29,618  U 
 
 250 0305232M   RQ-11 UAV                            07          509                                                     509  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07       11,545                                                  11,545  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,914                                                  10,914  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       70,612                                                  70,612  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07        3,704                                                   3,704  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      202,346                                                 202,346  U 
 
 256 0308601N   Modeling and Simulation Support      07        7,119                                                   7,119  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       38,182                                                  38,182  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        6,779                                                   6,779  U 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       40,330        34,174                      34,174  U 
 
9999 9999999999 Classified Programs                        1,857,702     1,670,503       117,282     1,787,785  U 
                                                           ----------    ----------    ----------    ---------- 
          Operational Systems Development                  4,347,723     4,913,710       133,412     5,047,122 
 
                                                           ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       15,868                                                  15,868  U 
 
9999 9999999999 Classified Programs                        1,613,137                     108,282       108,282     1,721,419  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Operational Systems Development                  5,104,299                     123,282       123,282     5,227,581 
 
                                                           ----------    ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 
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                                 University Research Initiatives
                                 1
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 1
                                 Basic Research
                                 
                                     0.000
                                     137.515
                                     161.433
                                     116.850
                                     116.850
                                     116.816
                                     119.141
                                     121.595
                                     124.040
                                     Continuing
                                     Continuing
                                
                                 This program includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that enables the U.S. Navy to maintain technological superiority and for the university research infrastructure to acquire the research instrumentation needed to maintain and improve the quality of university research important to the Navy. Multidisciplinary University Research Initiative (MURI) efforts involve teams of researchers investigating high priority topics and opportunities that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress and expedite transition of results into Naval applications. The Defense University Research Instrumentation Program (DURIP)  supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation program complements other Navy research programs by supporting the purchase of high cost research instrumentation that is necessary to carry out cutting-edge research. The program supports Presidential Early Career Awards for Scientists and Engineers (PECASE), single investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This program provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         118.130
                                         119.433
                                         117.552
                                         117.552
                                    
                                     
                                         137.515
                                         161.433
                                         116.850
                                         116.850
                                    
                                     
                                         19.385
                                         42.000
                                         -0.702
                                         -0.702
                                    
                                     
                                         
                                             42.000
                                        
                                         
                                             -1.280
                                             0.000
                                        
                                         
                                             -5.335
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.702
                                                     -0.702
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     26.000
                                                
                                            
                                        
                                    
                                     Change from FY 2019 to FY 2020 includes reduced funding for new MURI projects in FY 2020.
                                
                                 
                                     
                                         0000
                                         University Research Initiatives
                                         
                                             0.000
                                             112.407
                                             119.433
                                             116.850
                                             116.850
                                             116.816
                                             119.141
                                             121.595
                                             124.040
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project includes support for multidisciplinary basic research in a wide range of scientific and engineering disciplines that are important for maintaining the technological superiority of the U.S. Navy, and for university research infrastructure to acquire instrumentation needed to maintain and improve the quality of university research important to the Navy. MURI efforts involve teams of researchers investigating high priority topics that intersect more than one traditional technical discipline. For many military problems this multidisciplinary approach serves to stimulate innovation, accelerate research progress, and expedite transition of results into Naval applications. The DURIP project supports university research infrastructure essential to high quality, Navy-relevant research. The instrumentation project complements other Navy research programs by supporting the purchase of high cost research
instrumentation that is necessary to carry out cutting-edge research. The PECASE project supports single-investigator research efforts performed by outstanding academic scientists and engineers early in their research careers. This project provides the knowledge base, scientific concepts, and technological advances for the maintenance of Naval power and national security.
                                             
                                                 
                                                     DEFENSE UNIVERSITY RESEARCH INSTRUMENTATION PROGRAM (DURIP)
                                                     DURIP funds are provided to universities to purchase relatively high cost research instrumentation that is normally not included in single-investigator type research grants. Individual grants range from $50K to $1.5M. Funding for DURIP efforts be awarded after the Office of the Secretary of Defense (OSD) announces the awardees, which typically takes place towards the second half of the fiscal year. In turn, universities need to purchase the instrumentation and take delivery before any billings are generated. It frequently takes several months for delivery and billing to be completed. DURIP is a one-year program.
                                                     
                                                         
                                                             21.925
                                                             0
                                                             Continue to support university research infrastructure essential to high-quality naval-relevant research.
                                                        
                                                    
                                                     
                                                         
                                                             23.774
                                                             0
                                                             Continue to support university research infrastructure essential to high-quality naval-relevant research.
                                                        
                                                         
                                                             23.266
                                                             0
                                                        
                                                         
                                                             23.266
                                                             0
                                                             Provide funding for instrumentation to enhance basic research, such as: human-machine interfaces, basic research on communications and networks, basic research on power generation and storage, basic research on high-performance materials, and basic research in the ocean sciences and underwater acoustics. Implement the instrumentation investments made for research efforts, such as: transmission electron microscopy, infrared optoelectronic measurements, an underwater acoustic communication system, basic thermal property measurements, cardiorespiratory physiology phenotyping, and high-speed stereographic imaging for multiphase flows.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MULTIDISCIPLINARY UNIVERSITY RESEARCH INITIATIVE (MURI)
                                                     Research efforts include high priority topics that intersect more than one traditional discipline. MURI topics are selected to address Naval Science and Technology (S&T) Framework Priorities as described in the Naval Research and Development Framework. Funding for MURI efforts are awarded after OSD announces the awardees, which typically takes place towards the second half of the fiscal year. Since the MURI program funds academic researchers, execution of the efforts typically ramp up during the summer academic break months. MURI projects make significant contributions to Navy and DoD objectives by speeding up scientific programs, by cross-fertilization of ideas, by hastening the transition of basic research to practical applications, and by training students in cross-disciplinary approaches to science and engineering research of importance to DoD. MURI projects are five year programs.
                                                     
                                                         
                                                             82.224
                                                             0
                                                             - Continued to support teams of researchers investigating high priority topics and opportunities in competition for new MURI awards to address selected high priority Naval S&T areas, transformational initiatives, and grand challenges, including strategically important DoD research areas that intersect more than one traditional technical discipline.
                                                        
                                                    
                                                     
                                                         
                                                             86.706
                                                             0
                                                             Continue to support teams of researchers investigating high priority topics and opportunities thru competition for new MURI awards to address selected high priority Naval S&T areas, transformational initiatives, and grand challenges, including strategically important DoD research areas that intersect more than one traditional technical discipline.
                                                        
                                                         
                                                             84.823
                                                             0
                                                        
                                                         
                                                             84.823
                                                             0
                                                             The MURI program will support multidisciplinary basic research topics, such as: the role of epigenetics in human performance, research on understanding scenes and events through joint parsing, cognitive reasoning and lifelong learning, research on bio-inspired adaptive sonar for classification and guidance in complex environments, research on neural circuits underlying symbolic processing in primate cortex and basal ganglia, and research on chemistry and physics at extreme temperature and pressure: molecules, crystals and microstructures.  These investigations support high
priority topics and scientific opportunities to address strategically important Department of Defense (DoD) research areas that intersect more than one traditional technical discipline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The MURI funding decrease from FY 2019 to FY 2020 will be reflected in fewer new MURI projects.
                                                    
                                                
                                                 
                                                     PRESIDENTIAL EARLY CAREER AWARDS (PECASE)
                                                     PECASE awards are made to academic scientists early in their research careers for extremely prestigious, single-investigator research in areas of vital importance to the Navy. Awards provide national recognition and research grants of up to $200K per year for five years. OSD, with policy and oversight responsibility for the PECASE program, awards a minimum of four new awards per year. PECASE is a five year program.
                                                     
                                                         
                                                             8.258
                                                             0
                                                             Continue to award four new awards for recognizing and honoring extraordinary achievements of young professionals at the outset of their independent research careers in Science and Technology
                                                        
                                                    
                                                     
                                                         
                                                             8.953
                                                             0
                                                             Continue to award four new awards for recognizing and honoring extraordinary achievements of young professionals at the outset of their independent research careers in Science and Technology.
                                                        
                                                         
                                                             8.761
                                                             0
                                                        
                                                         
                                                             8.761
                                                             0
                                                             The program will support early career investigators in research areas within the Navy Research and Development (R&D) framework priority objectives, such as: the design of an end-to-end protocol for dynamic spectrum access networks; the determination of multiscale interactions in tropical cyclone structure and intensity changes; the engineering of nonreciprocal acoustic materials and microwave systems through phonon-assisted directional coupling; and the development of therapeutic hydrogel sensors for the monitoring and treatment of wounds.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                            
                                             This University Research Initiative seeks to improve the quality of defense research conducted by universities and supports the education of engineers and scientists in disciplines critical to national defense needs. The initiative is a collection of specialized research programs performed by academic research institutions. Individual project metrics are tailored to the needs of specific applied research and advanced development programs. Example metrics include extending the life of Thermal Barrier Coatings for transition to the Enterprise and Platform Enablers Future Naval Capability program. It is projected that the life time of Thermal Barrier Coating on Turbine Blades can be doubled. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department of Defense Basic Research" concluded that the DoD is managing its basic research program effectively.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             25.108
                                             42.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             67.108
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         9.657
                                                         This increase furthered the U. S. Navy's efforts to support multidisciplinary basic research in a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its technological superiority.  Through this increase, additional Multidisciplinary University Research Initiative (MURI) awards, and Presidential Early Career Awards for Scientists and Engineers (PECASE) were selected and funded.  These new MURI topics draw from the most critical Naval R&D priorities to translate future force attributes into research objectives.   Outstanding young PECASE scientists and engineers were be funded to address shared Naval R&D priorities.  These research objectives include improving human-machine interfaces, increasing the flexibility and reach of the naval force through the incorporation of autonomous systems, enabling maneuverability, efficiency and resiliency for sustained operations, transforming vast data into timely knowledge; and enabling offensive and defensive actions that are multi-domain, integrated, and cost-effective.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Defense University Research Instrumentation Program
                                                     
                                                         9.657
                                                         Through this increase, additional Defense University Research Instrumentation Program (DURIP) awards were selected and funded enabling the performers to take advantage of the evolving technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T) Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires specialized sea-going, resilient marine equipment.
                                                    
                                                     
                                                         10.000
                                                         Through this increase, additional Defense University Research Instrumentation Program (DURIP) awards will be selected and funded enabling the performers to take advantage of the evolving technological advances in scientific instrumentation to study the physical, chemical, geological, and geophysical processes of the oceans, so that research can continue to keep pace with the Science and Technology (S&T) Community.  The oceans are the primary Navy-relevant operational environment and ocean research requires specialized sea-going, resilient marine equipment.
                                                    
                                                
                                                 
                                                     Radar Technology
                                                     
                                                         5.794
                                                         Conducted efforts that seek to leverage advances in the field of radar development with respect to incorporating both polarimetric and phased array radar technology in an all-digital design for new technology to assist the Navy with improved weather forecasting.
                                                    
                                                     
                                                         6.000
                                                         Conduct efforts for the design, construction and testing of a mobile, ground-based, active aperture array (active electronically scanned antenna - AESA) utilizing cutting-edge science and technology for critical aperture components (receiver and transmitter).
                                                    
                                                
                                                 
                                                     Biocoherent Energy
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         6.000
                                                         Basic science research to identify mechanisms to enhance coherent energy transfer between photoactive molecules attached to nucleic acid nanostructures for application to synthetic light harvesting systems, optoelectronic devices, information processing systems, and possibly quantum computing.  
- AIM 1:  Conduct and develop computational and experimental approaches to identify the best structures of photoactive molecules and their nucleic acid nanostructures that can efficiently transfer energy coherently.  
- AIM2:  Assemble the superior photoactive molecules into structures using nucleic acid self-assembly and assess performance.
                                                    
                                                
                                                 
                                                     Basic Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         This increase furthers the U. S. Navy's efforts to support multidisciplinary basic research in a wide range of scientific and engineering disciplines that enable the U.S. Navy to maintain its technological superiority.  Through this increase, additional Multidisciplinary University Research Initiative (MURI) awards, and Presidential Early Career Awards for Scientists and Engineers (PECASE) will be selected and funded.  These new MURI topics draw from the most critical Naval R&D priorities to translate future force attributes into research objectives.   Outstanding young PECASE scientists and engineers were be funded to address shared Naval R&D priorities.  These research objectives include improving human-machine interfaces, increasing the flexibility and reach of the naval force through the incorporation of autonomous systems, enabling maneuverability, efficiency and resiliency for sustained operations, transforming vast data into timely knowledge; and enabling offensive and defensive actions that are multi-domain, integrated, and cost-effective.
                                                    
                                                
                                                 
                                                     Aircraft Fleet Readiness and Sustainment
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Basic research focus on advanced laboratory equipment and capabilities in support of Aviation Structures.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                 1
                                 Basic Research
                                 
                                     0.000
                                     19.035
                                     19.237
                                     19.121
                                     19.121
                                     19.113
                                     19.492
                                     19.895
                                     20.295
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) includes scientific study and experimentation directed toward increasing knowledge and understanding in national-security related aspects of physical, engineering, environmental, and life sciences, and is the core of Discovery and Invention. Basic research projects are developed, managed, and related to more advanced aspects of research in technology and capability-related 'thrusts' which are consolidated in thirteen Naval Research and Development Framework focus areas: Power and Energy; Operational Environments; Maritime Domain Awareness; Asymmetric and Irregular Warfare; Information, Analysis and Communication; Power Projection; Assure Access and Hold at Risk; Distributed Operations; Naval Warfighter Performance and Protection; Survivability and Self-Defense; Platform Mobility; Fleet/Force Sustainment; Affordability, Maintainability and Reliability.

The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

ILIR efforts are selected by Naval Warfare Centers/Lab Commanding Officers and Technical Directors near the start of each Fiscal Year through internal competition. Efforts typically last three years, and are generally designed to assess the promise of new lines of research. Successful efforts attract external, competitively awarded funding. Because the Warfare Centers and Labs encompass the full range of naval technology interests, the scope of ILIR topics roughly parallels that of PE 0601153N, Defense Research Science.

This PE sustains U.S. Naval Science and Technology (S&T) superiority by providing new technological concepts for the maintenance of Naval power and national security, by helping to avoid scientific surprise while exploiting scientific breakthroughs, and by providing options for new Future Naval Capabilities (FNCs). The research aligns to the Naval Research and Development Framework for long term Navy and Marine Corps improvements and is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command. It enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities. The In-house Laboratory Independent Research (ILIR) program also adds increased emphasis to the revitalization of the scientist and engineer workforce component at the Navy's Warfare Centers and Laboratories by attracting superior candidates and retaining our best members through the provision of exciting and meaningful work.


Due to the number of efforts in PE 0601152N, the programs described herein are representative of the work included in this PE.
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                                             The In-House Laboratory Independent Research Program provides participating Naval Warfare Centers and Laboratories with funding for: basic research to develop and maintain a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems; promoting hiring and development of new scientists; and encouragement of collaboration with universities, private industry, and other Navy and Department of Defense laboratories.

This project sustains U.S. Naval S&T superiority, provides new technological concepts for the maintenance of naval power and national security, and mitigates scientific surprises, while exploiting scientific breakthroughs and providing options for new Future Naval Capabilities. It addresses the S&T research areas of the Naval Research and Development Framework for long term Navy and Marine Corps improvements. It is in consonance with future warfighting concepts and doctrine developed at the Naval Warfare Development Command and the Marine Corps Combat Development Command and enables technologies that significantly improve the Joint Chiefs of Staff's Future Joint Warfighting Capabilities.
                                             
                                                 
                                                     IN-HOUSE LABORATORY INDEPENDENT RESEARCH (ILIR)
                                                     
                                                         
                                                             16.523
                                                             0
                                                             Continue In-house Laboratory Independent Research (ILIR) projects that enables laboratories to sponsor focused, high-risk research with potential high payoffs to the Navy and Marine Corps on a discretionary basis.
                                                        
                                                    
                                                     
                                                         
                                                             16.690
                                                             0
                                                             Continue In-house Laboratory Independent Research (ILIR) projects which enables laboratories to sponsor focused, high-risk/potential high reward basic research to the Navy and Marine Corps on a discretionary basis. Each project is funded for at most three years with the goal being to transition successful technologies to either a higher level of research or to a program of record.
                                                        
                                                         
                                                             16.588
                                                             0
                                                        
                                                         
                                                             16.588
                                                             0
                                                             Provide funding for ILIR program which enables laboratories to sponsor focused, high-risk/potential high reward basic research to the Navy and Marine Corps on a discretionary basis. Each project is funded for at most three years with the goal being to transition successful technologies to either a higher level of research or to a program of record.  Approximately 120 projects will be funded all aligned with the Research and Development (R&D) framework focus areas.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SCIENCE TECHNOLOGY ENGINEERING AND MATH (STEM) EFFORTS AT NAVY LABS
                                                     This effort will support both the Science and Engineering Apprenticeship Program (SEAP) and the Naval Research Enterprise Intern Program (NREIP) summer programs to encourage participating students to pursue science and engineering careers, to further their education via mentoring by laboratory personnel and their participation in research, and to make them aware of Department of the Navy (DON) research and technology efforts, which can lead to employment within the DON. Participating students will spend eight to ten weeks during the summer doing research at approximately 19 to 20 DON laboratories.  Participants will receive a stipend distributed by the Contractor. The stipend is a monthly allowance paid to interns for their participation in the research efforts.
                                                     
                                                         
                                                             2.512
                                                             0
                                                             Continue to provide opportunities for students to participate in research at DON laboratories during the summer via the Naval Research Enterprise Internship Program (NREIP) program for undergraduate and graduate students and the Scientist and Engineering Apprenticeship Program (SEAP) Program for high school students.
                                                        
                                                    
                                                     
                                                         
                                                             2.547
                                                             0
                                                             Continue to provide opportunities for approximately 300 high school and 600 college and graduate students to participate in research at DON laboratories during the summer via the NREIP program for undergraduate and graduate students and the SEAP Program for high school students.
                                                        
                                                         
                                                             2.533
                                                             0
                                                        
                                                         
                                                             2.533
                                                             0
                                                             Provide opportunities for approximately 300 high school students and 600 college students, both undergraduate and graduates, to participate in research at multiple Department of Navy Laboratories during the summer via the NREIP for undergraduate and graduate students and the SEAP for high school students.  These paid internships last between 8-10 weeks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             The In-house Laboratory Independent Research initiative seeks to improve the quality of defense research conducted predominantly through the Naval Warfare Centers/Laboratories. It also supports the development of technical intellect and education of engineers and scientists in disciplines critical to national defense needs through the development of new knowledge in a military laboratory environment. Initial research focus is often conducted in an unfettered environment since it is basic research, but many projects focus on applying recently developed theoretical knowledge to real world military problems with the intention of developing new capabilities and improving the performance of existing systems. Individual project metrics then become more tailored to the needs of specific applied research and advanced development programs. The National Research Council of the National Academies of Science and Engineering's Congressionally directed "Assessment of Department of Defense Basic Research" concluded that the Department of Defense is managing its basic research program effectively.
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                                 This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support (Education and Outreach).

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  

S&T investment in basic research also includes the National Naval Responsibilities (NNRs), fields upon which a wide range of fundamental Naval capabilities depend. There are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     The program increase in FY 2020 is a associated with the Science and Technology investment in the development of naval application of artificial intelligence (AI).
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                                             This Program Element (PE) addresses basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research efforts are developed, managed, and related to more advanced aspects of research on the order of a hundred technology and capability-related 'thrusts', which are consolidated into about fifteen research areas.  These in turn support the major research areas of the Navy and Marine Corps: Autonomous Systems; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support. Activities in this area also support maintenance of the Science and Engineering Workforce and STEM Education and Outreach.

This PE sustains U.S. Naval Science and Technology (S&T) superiority, provides new technological concepts for the maintenance of naval power and national security, and helps avoid scientific surprise. It is based on investment directions as defined in the Naval Science & Technology Strategy. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It exploits scientific breakthroughs and provides options for new Future Naval Capabilities (FNCs) and Innovative Naval Prototypes (INPs).  


S&T investment in basic research also includes the National Naval Responsibilities (NNRs), S&T areas that are uniquely important to maintaining U.S. Naval superiority. With the designation in 2011 of Sea-Based Aviation as an NNR, there are currently five NNRs.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                             
                                                 
                                                     AIR, GROUND AND SEA VEHICLES
                                                     Efforts include research in surface/subsurface signatures; free-surface, subsurface, and propulsor hydromechanics; hull life assurance; advanced ship concepts; distributed intelligence for automated survivability; advanced electrical power systems; air vehicles; air platforms propulsion and power; air platforms survivability and signature control; special aviation projects; Unmanned Air Vehicle/Unmanned Combat Air Vehicle (UAV/UCAV); environmental quality; logistics; power generation, energy conversion, and storage; and advancements in naval technology innovations.

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             55.882
                                                             0
                                                             Air Vehicles

Basic research investments include fixed-wing, rotary wing, and Vertical/Short Takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy

Conduct basic research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems.

Advanced Naval Power Systems

Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials.  

Advanced Sea Platform Performance

Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface ship, and subsurface hydrodynamics; platform mobility; alternative hull materials; and structural acoustics. Expand research related to naval engineering and platform design, including Ohio Replacement Program efforts, and centers for innovative naval technology.  

Sea Platform Survivability Science

Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; advanced control; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics; metamaterials; and multihull design and optimization.

Materials, Coatings and Corrosion Control Science

Conduct basic research related to critical S&T to investigate corrosion control technologies. Pursue research in identifying new materials and coatings for naval applications.

Ship and Air Platform Machinery and Systems

Conduct basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbomachinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines.
                                                        
                                                    
                                                     
                                                         
                                                             57.754
                                                             0
                                                             Air Vehicles

Continue Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy

Continue basic research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems.

Advanced Naval Power Systems

Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials.  

Advanced Sea Platform Performance

Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface ship, and subsurface hydrodynamics; platform mobility; alternative hull materials; and structural acoustics. Expand research related to naval engineering and platform design, including Ohio Replacement Program efforts, and centers for innovative naval technology.  

Sea Platform Survivability Science

Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; advanced control; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics; metamaterials; and multihull design and optimization.

Materials, Coatings and Corrosion Control Science

Conduct basic research related to critical S&T to investigate corrosion control technologies. Pursue research in identifying new materials and coatings for naval applications.

Ship and Air Platform Machinery and Systems

Continue basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines.with no new efforts identified.
                                                        
                                                         
                                                             56.469
                                                             0
                                                        
                                                         
                                                             56.469
                                                             0
                                                             Air Vehicles

Basic research investments include fixed-wing, rotary wing, and vertical/short takeoff and landing (V/STOL) aircraft, ship/aircraft dynamic interface, air vehicle management, and control, aerodynamics, and aeromechanics. Additional research investments include airframe structures and materials science address durability, service life, readiness, affordability, and future capabilities development. Most airframe challenges are not platform or design specific; they are fully represented in both current new-build and planned next-generation platform designs. Additional areas of research include metallic structures and materials, composite structures and materials, and advanced concepts related to: design, failure analysis, materials selection, fabrication, and sustainment of air-vehicle structures. Conducting university research supports rotorcraft technology areas such as tilt rotor aeromechanics, rotor flow field/ship air wake coupling during shipboard operations, flight simulation of advanced ducted fan air vehicles, active rotor control for enhanced shipboard operations, autonomous rotorcraft operations in shipboard environment, and innovative rotor design concepts for naval applications. Continuing Sea-Based Aviation National Naval Responsibility (NNR) research in Virtual Dynamic Interface (VDI), advanced manned/unmanned handling qualities and control for Naval operations, improved fixed wing launch and recovery high lift aerodynamics and performance, Enhanced fixed wing V/STOL operations, and autonomous deck operations. Continuing SBA Structures and Materials NNR research for advanced airframes in metallic structures, combined loading mechanics, lightweight advanced polymer and ceramic composites, inspection and repair of composite structures, material coatings and sealants, and advanced concepts in manufacturing and multifunctional structures.

Science of Autonomy and Control of Unmanned Systems 
Conduct basic research related to critical multidisciplinary autonomy and unmanned systems challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy and unmanned control and focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous or unmanned systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems. 

Science of Advanced Naval Power and Energy Systems 
Conduct basic research related to critical S&T to investigate efforts related to thermal science and engineering; power electronics/electro-magnetics; distribution and control of power; power management; and energy conversion, storage and generation. Pursue research in computer-aided material design; scarce materials mitigation strategies; electrochemical materials; and functional polymeric materials, leading to technological underpinnings for advanced energy capture and power storage and distribution. 

Science of Advanced Naval Platform Performance 
Conduct basic research related to critical S&T to investigate efforts related to propulsor, surface, and subsurface hydrodynamics; platform dynamics and performance; alternative hull materials; structural acoustics; and submarine security. Expand research related to naval engineering, platform design, and multiple platform control, including COLUMBIA CLASS Program, SSN(X), unmanned surface vessels, and swarm boats efforts, and support to the centers for innovative naval technology.

Sea Platform Survivability Science 
Conduct basic research related to critical S&T to investigate efforts related to platform structural reliability; acoustic and non-acoustic (electromagnetic) signatures; computational mechanics and signatures; metamaterials; and digital ship design and optimization, and improving the understanding of the generation, radiation, propagation, scatter, and detection of a variety of signal types (acoustic, chemical, optical, electromagnetic, hydrodynamic and radiological) associated with a submarine's operation.

Materials & Coatings Science
Pursue research in identifying new nanostructured materials and coatings processing, ultimately for naval applications. 

Corrosion Control Science 
Conduct basic research related to critical S&T to investigate corrosion control technologies. 

Ship and Air Platform Machinery and Systems 
Conduct basic research to advance the technical superiority of Sea-Based Aviation Science and Technology NNR in propulsion, power and thermal management related technologies with emphasis on propulsion cycles, subsystems, and integration, turbo machinery and drive systems, jet noise reduction, hot section materials and coatings, and small UAV propulsion. Conduct research to improve the power density, fuel efficiency, range and operating reliability of future large, medium and small engines. Continue studies to obtain a better fundamental understanding of the technologies involved with Rotating Detonation Engines and integration into platforms and weapon systems using thermodynamic models, Computational Fluid Dynamics and sub-scale experiments. Pursue research for better fundamental understanding of the underlying physics of jet noise production from multi-stream, hot, supersonic jets, and control schemes through fundamental modeling of unsteady and turbulent flow fields and development of more accurate and efficient computational tools. Continue basic research to improve jet engine material durability and temperature and temperature rate capabilities in both benign and corrosive environments. Increase the technical maturity of lightweight ceramic heat exchangers for small engines with no new efforts identified.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY 2019 to FY 2020 IS due to Basic Catalysis research from this R2 Activity being conducted out of R2 Activity Science and Engineering Education, Career Development and Outreach.
                                                    
                                                
                                                 
                                                     ATMOSPHERE AND SPACE SCIENCES
                                                     Efforts include: Marine Meteorology and Prediction, and Space Sciences. This program supports innovative basic research on physical process studies, fundamental observations, new sources of data, and modeling in the atmosphere and space with the goal of improving predictive capabilities in the major research area of Operational Environments. Emphasis is placed on the marine atmosphere, the tropics, polar regions, the ionosphere and other areas where new understanding is needed in order to overcome predictability barriers that limit the accuracy of current forecast models. Efforts are underway to understand the interactions of physics between the atmosphere, space, land, ocean and ice, represent these coupled processes in models, and extend them across scales from local to planetary, with the goal extending the skill of predictions to longer timescales (i.e. seasonal to interannual). Recent efforts have also focused on the processes that control tropical cyclone formation, structure and intensity changes and phenomena that affect electromagnetic and electro-optic propagation in the marine atmosphere. Accomplishments and plans described below are examples for each effort category. Accomplishments and plans described below are examples for each effort category. 

The program is strongly aligned with the Oceanographer of the Navy and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                                     
                                                         
                                                             24.976
                                                             0
                                                             Extramural Marine Meteorology and Prediction

Complete a research initiative to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and, in one case, directly into a new version of the Navy's global numerical weather prediction system (NAVGEM), which resulted in a major improvement of several objective measures of predictive skill related to clouds and precipitation over the oceans. Conduct high-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms will be obtained that allow detailed physical processes to be observed for the first time. These results will be analyzed, applied to existing models and have demonstrated the potential to make a substantial improvement in the ability to predict intensity and structure change in tropical cyclones.

Intramural Battlespace Environments

Conduct basic research into the understanding of atmospheric processes ranging from thousands of kilometers down to meters, including interactions of the atmosphere with the land, sea, wave, and ice.  Continue research to improve our ability to exploit environmental observations to help us characterize those processes more accurately. Conduct research in the littoral zone, where complex topography and air-sea-land contrasts affect the environment on very short time and space scales, as well as in the tropics and sub-tropics, where longer time scale oscillations and seasonal signals also affect short-term weather events.  Develop a better fundamental understanding, measurements and predictive models to mitigate shortfalls.  Continue investigation of the interface between the troposphere and stratosphere is gaining increased attention because of its possible effect upon medium term weather prediction.

Extramural Space Sciences

Continue investigation of methods to assimilate these observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena.  Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.

Intramural Space Research

Conduct basic research integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness and to foster transition.  Initiate geospace efforts to investigate the physical mechanisms responsible for the formation of sporadic ionospheric mesoscale structures that impact ionospheric radiowave propagation, to improve high-frequency (HF) systems performance for operational planning purposes.  Initiate heliospace efforts to develop the science base necessary to forecast geo-effective solar energetic particle (SEP) events that are hazardous to spacecraft operations and human activities in space.  Initiate high-energy space efforts to advance understanding about millisecond pulsars and the physics that underpins their use as space-based clocks for navigation and timing.
                                                        
                                                    
                                                     
                                                         
                                                             25.777
                                                             0
                                                             The overall objective of this research is to improve the quality of the atmospheric and space environmental products that are provided to the warfighter and to allow accurate assessment of the impact of space and atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic understanding of atmospheric and space processes ranging from space to the sea surface, including interactions of the atmosphere with the land, sea, wave, and ice. 

Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and phenomena occurring on very short time and space scales.  Clouds and moisture phenomena require further study to improve their representation in models. Non-conventional observational data sources require new and novel data assimilation methodologies to be developed before their potential is fully realized. Systems are being employed which operate in or through the earth's upper troposphere, middle and upper atmosphere and the near space environment where environmental supports are crude or non-existent. The interface between the troposphere and stratosphere is gaining increased attention because of its possible effect upon medium term weather prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and, in one case, directly into a new version of the Navy's global numerical weather prediction system (NAVGEM), which resulted in a major improvement of several objective measures of predictive skill related to clouds and precipitation over the oceans. High-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms will be obtained that allow detailed physical processes to be observed for the first time. These results will be analyzed, applied to existing models and have demonstrated the potential to make a substantial improvement in the ability to predict intensity and structure change in tropical cyclones.

Space Research

Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness towards rapidly prototyping solutions for accelerated delivery.    Geospace research could include Remove key scientific and computational impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means of focused scientific research on identification of which key drivers from the lower atmosphere and thermosphere are necessary to achieve short term forecasts of HF propagation globally.  Heliospace efforts may advance our understanding of solar magnetic fields and how they influence the near-earth environment.  High-energy space development will assist in understanding particle acceleration mechanisms in high energy solar flares by studying gamma-ray and neutron emissions that are measured in space. 

Space Sciences

On-going investigation to assimilate observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
                                                        
                                                         
                                                             25.899
                                                             0
                                                        
                                                         
                                                             25.899
                                                             0
                                                             The overall objective of this research is to improve the quality of the atmospheric and space environmental products that are provided to the warfighter and to allow accurate assessment of the impact of space and atmospheric phenomena on the performance of weapon systems. These objectives require advancing our basic understanding of atmospheric and space processes ranging from the surface to space, including interactions of the atmosphere with the land, sea, waves, and ice.
 
Battlespace Environments

Navy operations in the littoral zone are affected by complex topography and air-sea-land contrasts and phenomena occurring on very short time and space scales. Research is supported to investigate key physical processes, clouds
and moisture phenomena in order to improve their representation in models. Efforts are focused on those phenomena that affect the predictability of parameters of most relevance to Naval operations (e.g. coastal meteorology,surface winds, visibility, refractivity, etc.). New and non-conventional observational data sources are explored through efforts that develop novel data assimilation methodologies in order to realize the full potential of such observations.  Systems are being employed which operate in or through the earth's upper troposphere, middle and upper atmosphere and the near
space environment where environmental supports are crude or non-existent,thus, efforts are supported that seek to extend the range of prediction systems to much higher altitudes. Research is supported to improve understanding of the physics of the upper atmosphere and ionosphere, and to improve the representation of the interface between the troposphere and stratosphere because of its effects upon medium term weather prediction.

Marine Meteorology and Prediction

Research initiatives to improve the sub-grid scale parameterization of clouds, radiation and mixing in the marine boundary layer that developed several innovative new "scale-aware" parameterizations; transition these to applied research and directly into a new version of the Navy's global numerical weather prediction system (NAVGEM). This activity is scheduled to be completed in FY 2020. High-altitude airborne field experiments over major hurricanes during which an unprecedented set of high-resolution soundings covering the full depth of the storms were obtained allowed detailed physical processes to be observed for the first time.This activity is scheduled to be completed in FY 2020.
Results from airborne observations over tropical cyclones will be analyzed and applied to new and existing models to make a substantial improvement in the skill for predicting intensity and structure change in tropical cyclones.
Atmospheric process research will seek to advance our understanding of atmospheric and space processes ranging from the surface to space.  This includes marine boundary layer physics, air-sea-wave-ice coupling, processes affecting electro-optic and electromagnetic propagation, and better representation of clouds and moisture in numerical weather prediction models. A new research initiative will be initiated to focus on the origin, evolution and effects of Arctic cyclones that are poorly predicted but are believed to have a strong influence on Arctic ice.  Airborne observations over the Arctic from high-altitude research aircraft will be used to investigate processes from the stratosphere to the surface in order to improve their representation in numerical weather prediction models that can be coupled to the physics of the ocean and ice. 

Space Research

Perform best-in-class, experimentally-led sensing research and development (R&D) that is integrated across three environmental areas -- geospace, heliospace, and high-energy space -- which underpin, connect, and inform successful operations, with metrics to increase technology readiness towards rapidly prototyping solutions for accelerated delivery. Geospace research will attempt to overcome key scientific and computational impediments to a future physics-based Navy ionospheric prediction capability recently identified as a critical capability gap for high frequency (HF) radio-wave technologies for electromagnetic maneuver warfare, by means of focused scientific research on key drivers from the lower atmosphere and thermosphere that are necessary to achieve short term forecasts of HF propagation globally. Heliospace efforts may advance our understanding of solar magnetic fields and how they influence the near-earth environment. High-energy space development will assist in understanding particle acceleration mechanisms in high energy solar flares by studying gamma-ray and neutron emissions that are measured in space. 
 
Space Sciences  

On-going investigation to assimilate observations into space weather models, with an eventual goal of a prediction system that could provide detection and warnings of tsunamis as a variety of observational systems will be utilized to increase the understanding of the physics of ionospheric irregularities and other space weather phenomena. Recent observations have shown that a number of phenomena, including tsunamis, can generate acoustic gravity waves that have an airglow signature in the thermosphere/ionosphere.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant changes from FY2019 to FY2020.
                                                    
                                                
                                                 
                                                     SCIENCE ADDRESSING HYBRID THREATS
                                                     The Sciences Addressing Hybrid Threats (SAHT) (formerly Counter Improvised Explosive Device (IED)) Sciences program provides research for Naval Forces to fight hybrid threats, and adversaries in expeditionary operations. Naval Expeditionary Forces need science advances to address a range of Basic Research challenges that result from physical and operational environmental limitations so harsh that solutions push basic discovery and invention. Naval Forces able to operate amphibiously and in the littoral will have all of their capabilities exposed to degrading sea and land physical effects. Expeditionary forces operating austerely must be agile and lethal but will be constrained by size, weight, and power requirements and must be sustained across distributed forces covering large areas. Further complicating the problem context is the nature of hybrid threats, and adversaries. A hybrid adversary can be state or non-state using a combination of conventional and irregular methods and weapons. For example a hybrid threat could use criminal acts in concert with conventional artillery and IEDs and in turn social media for combined effects greater and broader than the sum of the parts. These coordinated multivariate threats occur across the spectrum of conflict with a dynamic but unified strategy. A hybrid adversary is flexible and adapts quickly, synchronizing advanced state weapons systems, disruptive commercial technologies, cheap expedient homemade weapons, and a variety of tactics. The Sciences Addressing Hybrid Threats program seeks to establish and nurture science to address these threats not covered in more conventional warfare science efforts and in environments not researched elsewhere.

Within the above threat and environmental context numerous warfighting capability dependencies are considered resulting in a broad range of science research areas. Examples include: physics addressing the electromagnetic spectrum for use in Command and Control and high energy physics addressing Directed Energy Weapons; machine perception, reasoning and collaborative behaviors of autonomy enabling numerous potential expeditionary autonomous systems; artificial intelligence enabling future Intelligence systems; optics, electronics, and photonics research to enable revolutionary spectral awareness in small low power sensors; computer and network science to enable expeditionary computing coupled with Data Science research to conduct data analysis; fundamental chemistry and materials science research to advance technologies to support sustainment; basic materials research to explore and improve armor and structural materials; electrochemical energy conversion and storage research to sustain the force; chemistry and physics to provide disruptive energetics for expeditionary Fires; and biology, physiology, and cognitive sciences addressing the Naval Expeditionary warfighters human abilities.

The program also seeks to establish and nurture a multidisciplinary Science and Technology community of Government, academic and industry researchers to accelerate the transition of new science and technology into fielded systems.
Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             23.166
                                                             0
                                                             Sciences Addressing Complex Hybrid Warfare Threats (Formally Known as Counter-Improvised Explosive Device (IED) Sciences)

The following Sciences Addressing Complex Hybrid Warfare Threats (SAHT) efforts initiated prior continue in FY18:

- Continued effort in the area of Prediction to develop theoretical and technical approaches that permit prediction and analysis of IED emplacement as well as the assembly of IEDs. This included recognition of emplacement patterns, human activity recognition from video and other sensing systems, human intelligence and social network analysis of terrorist networks, modeling and simulation of the full spectrum of IED activities, analysis of communications, and knowledge management systems to combine diverse data sources.
- Continued effort in the area of Detection to develop concepts that would permit stand-off detection and localization of the explosive, the case materials, the environment in which the device is located, and other components of the IED.
- Continued effort in the area of Neutralization to develop scientific concepts that may be applied to remotely render an IED ineffective without necessarily having to detect or destroy it.
- Continued effort in the area of Destruction to develop scientific concepts that may be applied to quickly and remotely destroy IEDs without necessarily having to detect them.
- Continued creation of new spectroscopy for sensitive characterization of semiconductor nanostructures, ultrathin molecular films and chemical/biological threat materials and explosives.
- Continued development of a new chemical explosive detection concept based on pump/probe ultra-short pulse lasers.
- Continued research on characterizing background noise in urban and riverine environments in support of IED signature detection.
- Continued effort to directly observe lattice deformations in explosives under shock impact.
- Continued investigations into sociological and cultural aspects of defeating insurgent networks.
- Continued investigations into standoff wide area neutralization and pre-detonation of IEDs.
- Continued investigations into stronger lightweight armor including nanoparticle designs.
- Continued investigations into detection of physical and temporal device characteristics.
- Continued investigations into challenges within the Riverine environment.
- Continued an effort to integrate observable behaviors with social behavior models to provide inputs for predictions and validation.
- Continued research into emerging very-broad-band spectroscopic capabilities to achieve a low-fidelity mosaic of partial pressure detection of explosives.
- Continued study of energy transduction through soft armor.
- Continued a Neutralize effort to investigate the identification of techniques to deflagrate or detonate explosives by creating hot spots or other localized effects that do not quench.
- Continued a Neutralize effort to investigate new energy conversion schemes and extraction mechanisms for high-powered microwave sources that have potential to dramatically reduce the size, weight, and power required.
- Continued a Neutralize effort to research compact wideband metamaterial multifunctional antennas.
- Continued a Mitigate effort to explore new chemistry techniques to optimize polymer fiber growth and hardening.
- Continue a Mitigate effort to develop in-situ analytical tools to observe nano to micro structure of materials during fabrication and treatment processes.
- Continued study of Evaluation of the Dynamic Behavior and Material Parameters of the Human Brain.
- Continued study of Real-Time Control of NMR Relaxation for Improved Sensitivity and Resolution.
- Continued research on lightweight flexible materials that can selectively absorb, dissipate, and convert high energy electromagnetic waves or blast waves.
- Continued an effort to detect a wider variety of homemade explosives.
- Continued research into the improved biomechanics and physiology of detection dogs for use in the detection of explosive hazards.
- Continued research efforts to produce the knowledge and understanding necessary to detect and locate asymmetric explosive threats and their components by exploring combination of their unique passive and active characteristic responses at safe stand-off distances from various expeditionary platforms.
- Continued research efforts to explore new lightweight multifunctional material design and techniques to optimize existing materials to improve protection from detonation effects.
- Continued research efforts to neutralize or prevent explosive threats with or without direct knowledge of their locations.
- Continued research efforts to provide understanding of the human and social elements and their relationships with asymmetric explosive threats to predict and prevent explosive events.
- Continued research efforts to improve stimulated electromagnetic explosive signature collection efficiencies.
- Continued research efforts to explore compact rapid high selectivity spectroscopic detection in distributed unmanned platforms.

Extramural SAHT

Initiate Sciences Addressing Complex Hybrid Warfare Threats efforts. S&T efforts will address multi-faceted threats that employ both conventional and unconventional forces. This activity was originally formed to address Counter-Improvised Explosive Device (IED) Sciences, which are a component of Complex Hybrid Warfare Threats. However, there are additional emerging components of complex hybrid threats that must be addressed with these efforts as well as the challenges imposed by Naval Expeditionary Operations and as such the PE will address a broad range of hybrid threats not only IEDs and the science challenges associated with these environments. This activity will also incorporate Expeditionary Operations activities to facilitate the consolidation described above.

Complete basic materials research to explore and improve high strain and stress rate performance of high performance fibers, armor inserts, and structural materials. Complete fundamental chemistry and materials science research to advance water purification technologies. Complete basic research to advance electrochemical energy conversion and storage. Initiate Investigations into novel hybrid devices, making use of the optical, electrical, and acoustic regimes. These devices will enable photonic and electronic domain access and manipulation of the electromagnetic spectrum across multiple octaves of bandwidth. Such devices will enable previously-unattainable real-time spectral awareness and performance. Initiate basic research to advance machine perception, reasoning and collaborative behaviors of autonomous systems during Amphibious Operations.

Extramural C-IED Science

Complete investigations into challenges in the temporal domain in various land environments.  Complete the program to investigate nano-technologies applied to miniaturized remote molecular sensors, with an additional emphasis on low fidelity detection of trace explosive vapor partial-pressures. Complete research on compact and efficient high voltage pulsed switches that can rapidly charge and discharge at a high repetition rate. Complete C-IED mitigation and destruction activities.

Intramural Information Technology

Research to support the identification of previously unsuspected people caught on camera engaging in hostile acts by developing a robust approach for identifying people given only one or a small number of photos by comparing these photos to images on the Internet and in existing databases.  

Intramural Materials and Chemistry

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Study hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Develop an understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  

Intramural Electronics

Create new knowledge and understanding and explore new concepts, techniques and methods, for the design, growth, and characterization of electronic and electro-optic sensors to counter IED's.
                                                        
                                                    
                                                     
                                                         
                                                             23.729
                                                             0
                                                             Electronics

Create new knowledge and understanding and explore new concepts, techniques and methods, for the design, growth, and characterization of electronic and electro-optic sensors to counter Improvise Explosive Device (IED's). 

Materials and Chemistry

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics have provided design and fabrication of protection garments from IED explosives and advanced design concepts for helmets to significantly reduce neuronal damage caused by shock and blast waves.
                                                        
                                                         
                                                             25.823
                                                             0
                                                        
                                                         
                                                             25.823
                                                             0
                                                             Conduct work in hazard defeat to understand new concepts, techniques and methods, for the design, growth, and characterization of electronic, electro-optic, and bio sensors to counter hybrid explosive hazards threats, immersive sciences for automated methods for generating content and/or behaviors for use augmented and mixed reality technologies, and neuromorphic computing and novel opto-electronic technologies. End perovskite chemistry based solar cell efforts. Initiate efforts in understanding multifunction machine learning and artificial intelligence systems operating in realistic electromagnetic threat environments.  

Evaluate and quantify the changes in electrical signaling, resulting from strain on the neuronal cells subjected to shock and blast waves.  The study is critical to define and understand blast and impact injuries at the cellular level resulting in mild or severe traumatic brain injury.  Studies on hearing loss from repeated exposure to high levels of acoustic waves created by high performance jet engines operating on ocean platforms.  Understanding of fundamental changes on IR optical standoff and point detection of improvised explosives, chemical warfare agents and toxic industrial chemicals.  Develop and demonstrate a predictive framework of IR spectral signatures based on the fundamental optical properties of materials.  Earlier studies on related topics have provided design and fabrication of protection garments from IED explosives and advanced design concepts for helmets to significantly reduce neuronal damage caused by shock and blast waves. Novel biomaterials that enable epidermal electronics for warfighter protection to light weight distributed chemical sensors.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program Element (PE), from Basic Research Challenge Activity into Sciences Addressing Hybrid Threats Activity to better identify and continue automated intelligence for logistics, neuromorphic computing for drone navigation and scene interpretation, and immersive sciences for virtual reality that were initiated as part of the FY 2019 Basic Research Challenge program.
                                                    
                                                
                                                 
                                                     HUMAN SYSTEMS
                                                     Discovery research on attention and decision making in human and human-machine teaming tasks related to Naval missions, including command decision making, cognitive systems for human-machine teaming; computational neuroscience, human interactions with autonomous systems, attention and sensory processing; social cultural and behavioral modeling, and social network and computational social sciences.  

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             15.153
                                                             0
                                                             Human Computer Interaction/Visualization

Conduct basic research in the computer centric environment of today's Navy and Marine Corps. Study human systems integration to reduce workload and increase operator situational awareness in a command information center environment. Investigate human sensory performance for optimizing video and audio human-electronic device interfaces and computational neuroscience for novel pattern recognition and sensory augmentation. Continue research on socially guided machine learning to include robotic teammates learning from human teachers by demonstration and verbal instruction. Conduct research of human-robot interaction to support team collaboration and research to address visualization and synthesis from multiple data sources to support autonomous systems and small hybrid teams. Continue research on brain-inspired intelligent systems to enable high-level interaction between warfighters and autonomous systems.

Command Decision Making (CDM)

Conduct basic research to explore the development of algorithms to automate assessment of the information value of Command and Control (C2) related data for next generation C2 systems. Research strategies to incorporate uncertainty into mission planning and asset allocation in naval missions and to understand and dynamically model context in operational decision making. Explore decision support as it applies to rapid mission planning, re-planning and execution at command and combatant echelons. Research thrust to include dynamic mapping of decision space and decision-based, dynamic task allocation algorithms. Continue research on geography, health and disaster for next generation information systems for collaborative humanitarian assistance. Seek a unified theory of the overall decision process, including the role of judgment with the goal that the unified theory will link currently existing, but isolated, conceptual theories of decision making, judgment, sensing, and detection.

Social Network Analysis

Conduct basic research of social networks for counterterrorism including research to create social modeling tools for understanding the responses of adversaries, determining the best practices for containing and deterring the adversary, and developing effective course of action in non-Western environments for humanitarian and civilian-military operations. Develop an empirical understanding and prediction of the behaviors of individuals and social groups and networks, computational approaches to social network theory and the co-evolution of adversarial tactics and strategies; algorithms for exploring scenarios that take into account socio-cultural factors; political and economic factors; and local attitudes, values, and social structure. Execute research efforts to extend the representational capabilities of cognitive architectures to accommodate aspects of social cognition and teamwork. Investigate social cyber-behavior, information operations and hybrid warfare. Study data visualization, data fusion and novel information streams to understand warfighting problems. Initiate research on competitive narrative and digital media assessment.

Hybrid Human Computer Systems

Conduct basic research into creating systems in which the functions of a human operator (or a group of operators) and a machine are integrated. Perform research to explore concepts of operations for the management of information in hybrid autonomous systems. Execute research to improve collaborative systems and trust in computer mediated environments.  Investigate statistical language translation for content analysis of threat behaviors and human security issues.  Conduct research of neuro-control of high-lift bio-inspired Unmanned Underwater Vehicles and active vision and cognitive navigation skills in mobile robots. Continue program on implantable electronics for performance enhancement.

Enhancing Warfighter Cognitive Capability

Conduct basic research into probabilistic reasoning in computation cognitive architectures and the expansion of the cognitive architectural modeling capability to increase coverage, including spatial reasoning, multitasking, and impact of physiological and stress variables. Extend research into a program to combine cognitive architectures with computational neuroscience to better predict human performance. Research the output human performance usability models with actual human performance results obtained in usability testing on systems under development. These systems include future Naval Combat Systems and Homeland Security Operation Centers. Continue research of human activity and intend recognition and dynamic biometrics for improved human system interfaces and force protection. Conduct research of human cognition and performance to create more realistic simulations for training, including research into cost effectively adapting current intelligent tutoring technologies to wider dissemination across Navy schoolhouses. Extend training scientific study into the development of intelligent, embedded assessment for Intelligent Tutoring System (ITS).  Research cognitive modeling for cybersecurity and research on human performance sources of cyber vulnerabilities of unmanned vehicle (UxV) systems. Develop computational models for predicting human error on procedural tasks.  Investigate training efforts on neuro-cognitive plasticity.
                                                        
                                                    
                                                     
                                                         
                                                             16.486
                                                             0
                                                             Human Computer Interaction/Visualization

Conduct basic research in the computer centric environment of today's Navy and Marine Corps. Study human systems integration to reduce workload and increase operator situational awareness in a command information center environment. Investigate human sensory performance for optimizing video and audio human-electronic device interfaces and computational neuroscience for novel pattern recognition and sensory augmentation. Continue research on socially guided machine learning to include robotic teammates learning from human teachers by demonstration and verbal instruction. Conduct research of human-robot interaction to support team collaboration and research to address visualization and synthesis from multiple data sources to support autonomous systems and small hybrid teams. Continue research on brain-inspired intelligent systems to enable high-level interaction between warfighters and autonomous systems.

Command Decision Making (CDM)

Conduct basic research to explore the development of algorithms to automate assessment of the information value of Command and Control (C2) related data for next generation C2 systems. Research strategies to incorporate uncertainty into mission planning and asset allocation in naval missions and to understand and dynamically model context in operational decision making. Explore decision support as it applies to rapid mission planning, re-planning and execution at command and combatant echelons. Research thrust to include dynamic mapping of decision space and decision-based, dynamic task allocation algorithms. Continue research on geography, health and disaster for next generation information systems for collaborative humanitarian assistance. Seek a unified theory of the overall decision process, including the role of judgment with the goal that the unified theory will link currently existing, but isolated, conceptual theories of decision making, judgment, sensing, and detection.

Social Network Analysis

Research on computational social science models for course of action and forecast in support of information environment maneuvers for strategic communication.

Hybrid Human Computer Systems

Conduct basic research into creating systems in which the functions of a human operator (or a group of operators) and a machine are integrated. Perform research to explore concepts of operations for the management of information in hybrid autonomous systems. Execute research to improve collaborative systems and trust in computer mediated environments.  Investigate statistical language translation for content analysis of threat behaviors and human security issues.  Conduct research of neuro-control of high-lift bio-inspired Unmanned Underwater Vehicles and active vision and cognitive navigation skills in mobile robots. Continue program on implantable electronics for performance enhancement.

Enhancing Warfighter Cognitive Capability

Conduct basic research into probabilistic reasoning in computation cognitive architectures and the expansion of the cognitive architectural modeling capability to increase coverage, including spatial reasoning, multitasking, and impact of physiological and stress variables. Extend research into a program to combine cognitive architectures with computational neuroscience to better predict human performance. Research the output human performance usability models with actual human performance results obtained in usability testing on systems under development. These systems include future Naval Combat Systems and Homeland Security Operation Centers. Continue research of human activity and intend recognition and dynamic biometrics for improved human system interfaces and force protection. Conduct research of human cognition and performance to create more realistic simulations for training, including research into cost effectively adapting current intelligent tutoring technologies to wider dissemination across Navy schoolhouses. Extend training scientific study into the development of intelligent, embedded assessment for Intelligent Tutoring System (ITS).  Research cognitive modeling for cybersecurity and research on human performance sources of cyber vulnerabilities of unmanned vehicle (UxV) systems. Develop computational models for predicting human error on procedural tasks.  Investigate training efforts on neuro-cognitive plasticity.
                                                        
                                                         
                                                             18.563
                                                             0
                                                        
                                                         
                                                             18.563
                                                             0
                                                             Command Decision Making

Develop approaches for proactive decision support for Naval command and control tasks, with an emphasis on supervised machine learning of expert planning and dynamic re-planning. 

Human-Machine Teaming

Develop empirical and computational models of cognition and create algorithms and architectures that aspire to human-level intelligence or ability. The algorithms and cognitive models serve to: (i) Advance the understanding of human cognition; (ii) Enable systems to recognize, understand, predict, perform, assist, and evaluate human behavior; and (iii) Improve the effectiveness of intelligent systems, human users/operators, and hybrid human-machine teams in Naval operations. 

Neurosciences and Human Interaction With Autonomous Systems

Develop neuroscience principles to identify neural circuits, architectures, and algorithms that can be emulated to develop novel sensing, control, pattern recognition, neuromorphic processors, and intelligent systems. Conduct research on neural mechanisms of memory consolidation, working memory, and retrieval to enable intelligent systems with human-like associative memory skills. 

Attention In Sensory Processing

Develop mechanisms of attention, including its role in skilled perceptual and cognitive performance. Understand attention to task-relevance as a factor in personnel selection and training. Incorporate mechanisms of attention into machine learning. 

Social, Cultural, and Behavioral Modeling

Develop computationally-efficient methods to model human behavior and social network analytics. Efforts include modeling information and cyber warfare, as well future sensor and weapon developments and their impact on Warfighter performance. Use machine learning to create synthetic decision makers. 

Social Networks and Computational Social Science

Develop methods and tools pertaining to social media network analysis, including problems of monitoring social media, social hysteria propagation, and group polarization to support methods for information environment assessment, humanitarian assistance, and disaster response.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this Program Element (PE), into the Human Systems Activity, to better identify and continue emerging sciences, including warfighter performance, command decision making, cognitive systems for human-machine teaming, computational neuroscience, human interactions with autonomous systems, attention and sensory processing, social cultural and behavioral modeling, and social network and computational social sciences efforts that were initiated as part of the FY 2019 Basic Research Challenge 
program.
                                                    
                                                
                                                 
                                                     MATHEMATICS, COMPUTER, & INFORMATION SCIENCES
                                                     Efforts include: Mathematical foundation and computational theory and tools for design, communication, and control of intelligent autonomous systems; theory, algorithms and tools for decision support; decision theory, algorithms, and tools; heterogeneous information integration, management, and presentation; information assurance, computation and information foundation for cyber defense, secure and reliable information infrastructure for command and control; mathematical optimization for optimal resource allocation and usage; modeling and computation of complex physical phenomena; modeling and computation for electromagnetic and acoustic wave propagation and scattering; seamless, robust connectivity and networking; foundations for novel computing hardware, including nanoscale materials, emerging devices and circuits, emerging computational architecture and nanofabrication.

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             44.376
                                                             0
                                                             Extramural Communications and Networking

Continued basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, SATCOM performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Extramural Quantum Information Sciences

Continued basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Extramural Nanoscale Computing Devices and Systems

Discovered and developed novel techniques for synthesis, assembly and characterization of molecular scale (sub-10nm) nanographene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Extramural Mathematical Data Science

Continued basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Extramural Machine Learning, Reasoning and Intelligence

Continued basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Extramural Applied and Computational Analysis Program

Continued basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Extramural Cyber Security and Complex Software Systems

Continued basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Extramural Networked Sensing

Continued basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.

Extramural Mathematical Optimization and Operations Research

Continued basic research in mathematical optimization. The primary focus of the program's basic-research portion is linear, nonlinear, integer and combinatorial optimization. Theoretical development, algorithm design and analysis, computational techniques, and software prototypes for solving large-scale problems are of interest. Techniques that produce provably optimal or near-optimal solutions, as well as techniques applicable to large problem domains are favored.  This includes, but is not limited to, cutting-plane and polyhedral techniques for mixed-integer programming and interior-point and first- order algorithms for conic/convex optimization. Decentralized optimization is an area of growing interest, as are innovative techniques for dealing with uncertainty, such as stochastic, robust, and online optimization.

Intramural Information Technology

Conduct basic research to address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; intelligent autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for analyzing, integrating, and presenting information to users. Given the pervasiveness of software, the techniques developed in this task area should also reduce cost and increase quality of Naval systems and are expected to be applicable to a wide variety of military and civilian problems.  Accomplishments include:  Developed a machine perception algorithm that detects anomalies with a true positive rate of 91.4% and a false positive rate of 8.71%;  Developed and prototyped several new algorithms for proving security properties of computer code;  Developed and initiated evaluation of a near-real time system (2-10ms lag) for detecting procedural uncertainty which can indicate when a human subject is about to make an error.
                                                        
                                                    
                                                     
                                                         
                                                             45.870
                                                             0
                                                             Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, SATCOM performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Quantum Information Sciences

Continue basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10nm) Nano graphene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

Conduct basic research in mathematical optimization. The primary focus of the program's basic-research portion is linear, nonlinear, integer and combinatorial optimization. Theoretical development, algorithm design and analysis, computational techniques, and software prototypes for solving large-scale problems are of interest. Techniques that produce provably optimal or near-optimal solutions, as well as techniques applicable to large problem domains are favored.  This includes, but is not limited to, cutting-plane and polyhedral techniques for mixed-integer programming and interior-point and first- order algorithms for conic/convex optimization. Decentralized optimization is an area of growing interest, as are innovative techniques for dealing with uncertainty, such as stochastic, robust, and online optimization.

Information Technology 

To address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; intelligent autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for analyzing, integrating, and presenting information to users. Specific research examples include security for systems that employ Systems-on-a Chip Integrated Processor architectures, AI systems that understand causal reasoning, robotic systems that take advantage of emerging neuromorphic processors, new algorithms for performing data analytics, and networks that take into account the age of the information on the network for routing decisions.
                                                        
                                                         
                                                             62.032
                                                             0
                                                        
                                                         
                                                             62.032
                                                             0
                                                             Communications and Networking

Conduct basic research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, satellite communications (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Quantum Information Sciences

Conduct basic research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Nanoscale Computing Devices and Systems

Develop novel techniques for synthesis, assembly and characterization of molecular scale (sub-10 nanometers) nanographene structures for their electronic, optical, magnetic and quantum functionalities. Research, assess, test and develop alternative computing architectures (beyond von-Neumann), including but not limited to, various implementations of neuromorphic architectures and quantum information systems.

Mathematical Data Science

Conduct basic research in mathematics, probability, statistics, signal processing, machine learning, data engineering, and information theory. The program aims to develop rigorous mathematical and algorithmic answers to questions that are currently addressed using heuristics or non-principled approaches. Focus is on problems in learning and inference from both big and small data, representation of data, modeling dynamical properties of and determining causal effects in complex networks, multi-modal, multi-scale information integration, and decision making under uncertainty.

Machine Learning, Reasoning and Intelligence

Conduct basic research in the area of building intelligent agents that can function in the environments in which warfighters operate, that is, environments that are unstructured, open, complex and dynamically changing. Agents (cyber or physical) do not yet have the level of intelligence needed to operate in such open, uncertain and unpredictable environments either independently or alongside warfighters. In the area of Intelligence for Autonomous Agents, basic research includes the development of principles for machine intelligence, efficient computational methods, algorithms and tools for building versatile smart agents that can perform missions autonomously with minimal human supervision and collaborate seamlessly with teams of warfighters and other agents. In the area of Image Understanding, basic research includes the development of theory and algorithms for understanding surveillance imagery, for semantic search of visual datasets, and for autonomous agent perception. The main focus is on reconstructing 3D scenes, recognizing object classes and specific objects, recognizing activities and events, inferring intentions, as well as succinct natural language descriptions of images and video.

Applied and Computational Analysis Program

Conduct basic research in modern and classical mathematical analysis with emphasis on mathematical and computational models of physical phenomena. Naval interest in waves, flows, materials, structures, and information processing motivates research in the areas of multi-phase, multi-physics, including analytically rigorous and computationally robust and efficient modeling of fatigue, fracture, dislocation, nucleation, shocks and contact lines; dynamical systems, and oceanic and atmospheric modeling, including fluid transport, mixing, and predictability of models for nonlinear dynamics; and inverse problems arising from acoustic and electromagnetic wave propagation and scattering.

Cyber Security and Complex Software Systems

Conduct basic research in computing systems and complex software systems that meet required assurances for security, safety, reliability and performance to measurably improve the information-processing challenges of future naval systems.  Cyber Security sub-program investigates and develops wide-ranging principles and techniques for continuously maintaining confidentiality, integrity, and availability of information and information infrastructures, focusing on the software, the hardware and the network. The program seeks to establish an autonomic, secure and dependable informational infrastructure toward achieving Information Dominance. Complex Software sub-program investigates principles, algorithms and methods, and develops software engineering tools for achieving efficient, timely, robust and secure software executables, focusing on science for software construction, correctness and efficiency by revisiting software development and deployment methodology. Efficient, timely, robust and secure software is a requirement for secure information infrastructure toward achieving Information Dominance.

Networked Sensing

Conduct basic research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for Unmanned Autonomous Vehicle (UAV) platforms and networked sensing over multiple sensors and/or sensor platforms.

Mathematical Optimization and Operations Research

The primary focus of the Mathematical Optimization program is the development of new, cutting-edge theory and algorithms for most efficiently solving problems in linear, nonlinear, integer, and combinatorial
optimization. Theoretical development, algorithmic design and analysis, computational methods, and software prototypes for large-scale problems are of interest. This directive includes, but is not limited to, cutting plane
and polyhedral techniques for mixed-integer programming, decomposition approaches for large (non)convex problems, and interior-point and first-order algorithms for conic/convex optimization. Advances that produce provably optimal or near-optimal solutions, as well as those applicable to large problem domains are favored. Innovative strategies for dealing with uncertainty from stochastic optimization, robust optimization, and simulation-based optimization are of growing interest. Research supported by this program is expected to make fundamental contributions to the areas of
mathematical optimization and operations research.

Information Technology: To address the continued need for improving the operational capability of Naval information and communication systems in the areas of: high assurance software; secure tactical connectivity; AI and autonomy; and the processing, integration, and presentation of information. The expected payoff is: the development of improved methods for producing, analyzing, and securing Naval software systems; new design concepts for future Naval tactical communication systems and networks; intelligent autonomy and improved interaction with autonomous systems; and improved methods for information analysis, fusion, and presentation. New research projects will deliver technology for improved AI inference and human/AI interaction,  predictive models for human cognitive performance, models for predicting and controlling complex networks in uncertain and hostile environments, and technology for improved presentation of complex, information-rich datasets.

Integration of domain knowledge and machine learning to enable fast and robust learning of diverse, complex concepts and tasks. Development of artificial intelligence in support of: (i) Informing and assisting different stages of the decision making process, and (ii) Developing interfaces and dialogue systems for human-machine teaming. Efforts in distributed artificial intelligence will identify principles and tractable computational methods for flexible and resilient approaches to learning, sharing, reasoning, and decentralized planning for situation awareness. Efforts will develop brain-inspired artificial intelligence algorithms and architectures and neuromorphic hardware to accelerate deep learning.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within this PE, from Basic Research Challenge Activity and Science of Artificial Intelligence Activity into Mathematics, Computer & Information Sciences Activity.  Better identify and continue Quantum Information Sciences, Mathematical Data Science, and Applied and Computational Analysis Program efforts initiated as part of the FY 2019 Basic Research Challenge program. This funding increase is also responsive to Navy guidance to the Navy Science and Technology (S&T) community to provide substantial leadership and stewardship to the overall development of artificial intelligence and its military applications.
                                                    
                                                
                                                 
                                                     MATERIALS/PROCESSES
                                                     Efforts include: structural materials; functional materials; maintenance reduction; environmental sciences; undersea warfare, materials and chemistry, and manufacturing science. Accomplishments and plans described below are examples for each effort category. This activity also includes peer-review basic research to develop innovative solutions and enhance the science and engineering base.

Accomplishments and plans described below are examples for each effort category.

Beginning in FY 2020, The Environmental Science thrust has been relabeled Functional Materials to address the evolution of work within this program area.
                                                     
                                                         
                                                             55.706
                                                             0
                                                             Extramural Structural Materials

Conduct basic research related to critical S&T for structural materials, including, but not limited to, the following: computer-aided materials design (CAMD), structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & NDE prognostics and structural cellular materials.

Extramural Functional Materials

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: electronic materials, transduction materials, nanoparticles, bacterial nanowires and oxide materials. Expand research related to acoustic transduction science.

Extramural Maintenance Reduction
Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings.

Extramural Environmental Science

Conduct basic research related to critical S&T for environmental science, including, but not limited to, the following: examination of scientific methods for pollution prevention, waste reduction, and hazardous material reduction for Naval Operations, anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy, and Reverse Osmosis (RO) pre-treatment strategies. Expand research related to naval environmental science.

Extramural Manufacturing Science

Conduct basic research related to critical S&T for manufacturing science, including, but not limited to, the following: multidisciplinary research task into furthering the sciences associated with advances in manufacturing processes.

Intramural Undersea Warfare  

Conduct basic research focused on creating new techniques for detecting, visualizing, understanding, predicting, exploiting, and controlling the interactions between acoustic and elastic waves, structures, the fluid in which they are immersed, and other fields; building compliant based multifunctional material platforms for the advancement of acoustic sensors, receivers, and filters in underwater battle space environments; and enabling enhanced capabilities, such as passive signal modulation, larger acoustic attenuation in confined spaces, and structural overlays, that can render an otherwise opaque material transparent to acoustic propagation.  This work strives to control and exploit the "structural acoustic" response of underwater structures for both stealth and sensor system applications and relates directly to the Navy's need for acoustic materials having improved performance for shallow water Anti-Submarine Warfare (ASW).

Intramural Materials and Chemistry

Conduct basic research in advanced materials which depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Studies include, to uncover the mechanisms in the nanometer scale, the effect of coatings on the conductions of iron and electrons. A key part includes developing a better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories.  Develop fundamental understanding of electron transfer pathways in microbial consortia and relate the indefinite power generation in benthic regions.  Continue research into understanding the mechanism of the order of magnitude in advance composites consisting of soft polymers and nanoparticles with an effort to design advanced light weight armor.
                                                        
                                                    
                                                     
                                                         
                                                             58.270
                                                             0
                                                             Structural Materials

Conduct basic research related to critical S&T for structural materials, including, but not limited to, the following: computer-aided materials design (CAMD), structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & NDE prognostics and structural cellular materials.

Functional Materials

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: electronic materials, transduction materials, nanoparticles, bacterial nanowires and oxide materials. Expand research related to acoustic transduction science.

Maintenance Reduction

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings.

Environmental Science

Conduct basic research related to critical S&T for environmental science, including, but not limited to, the following: examination of scientific methods for pollution prevention, waste reduction, and hazardous material reduction for Naval Operations, anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy, and Reverse Osmosis (RO) pre-treatment strategies. Expand research related to naval environmental science.

Manufacturing Science

Conduct basic research related to critical S&T for manufacturing science, including, but not limited to, the following: multidisciplinary research task into furthering the sciences associated with advances in manufacturing processes.

Undersea Warfare

Perform laboratory and theoretical/numerical studies focused on creating new techniques for detecting, visualizing, understanding, predicting, exploiting, and controlling the interactions between acoustic and elastic waves such as:  underwater coupling architectures that achieve a broad range of acoustic impedances, refractive indices and loss tangents; and the creation of high efficiency silicon based thin film thermoelectric modules for undersea warfare applications by exploiting nanocrystallization, multilayering to control thermal conductivity. 

Materials and Chemistry

Designing advanced materials depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering the mechanisms in the nanometer scale, (2) understanding the effect of coatings on the conductions of ions and electrons, (3) developing better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories, (4) developing fundamental understanding of electron transfer pathways in microbial consortia and relate the indefinite power generation in benthic regions, (5) understanding the mechanism of the order of magnitude in advance composites consisting of soft polymers and nanoparticles with an effort to design advanced light weight armor. Demonstrate materials using 3D printing, mobility of electrons of one spin, design of microbial cells to extract power from the coastal ocean sediments.
                                                        
                                                         
                                                             58.636
                                                             0
                                                        
                                                         
                                                             58.636
                                                             0
                                                             Structural Materials
 
Conduct basic research related to critical science and technology (S&T) for structural materials, including, but not limited to, the following: structural metals, polymer composite materials, solid mechanics, propulsion materials, sensors & non-destructive evaluation (NDE) prognostics and structural cellular materials. 

Functional Materials (Formerly Environmental Science)

Conduct basic research related to critical S&T for functional materials, including, but not limited to, the following: transduction materials, acoustic transduction science, nanoparticles, oxide materials, and anti-fouling and fouling release coatings including investigation of effect of new polymers, materials, processes, and novel testing methodologies for coating efficacy for environmental quality control.

Maintenance Reduction 

Conduct basic research related to critical S&T for maintenance reduction, including, but not limited to, the following: corrosion models, stainless steel carburization, corrosion, and coatings. 

Manufacturing Science

Additive Manufacturing (AM) using structural metals is of particular interest to the Navy for a wide variety of applications. However, the composition and properties of the AM alloy can change significantly during deposition, requiring new alloy development efforts to determine the initial composition that will produce the intended composition and properties in the AM-fabricated component.  This effort will begin to address the need by designing, developing and optimizing new metallic alloy compositions for AM that are resistant to the effects of the Naval/maritime environment.

Materials and Chemistry

Designing advanced materials depends on novel synthesis, processing, characterization, and performance. This effort addresses all materials including metals, alloys, ceramics, composites, semiconducting and superconducting material and bimolecular materials.  Some examples of ongoing studies are (1) uncovering the physical, chemical, optical and biological phenomena in the nanometer scale, (2) understanding the effect of coatings on the conductions of ions and electrons, (3) developing better understanding on the performance of spin-polarized electrons for advanced electronic switches and memories, (4) developing fundamental understanding of electron transfer and carbon fixation pathways in microbial consortia and relate them to energy harvesting, material synthesis ans sensing, (5) understanding the mechanism of bioactuation for novel would healing applications, biocatalysis for mitigation and sensing, biocorrosion/fouling for improving operational efficiency and reducing operational maintanace cost, (6) computational capabilities to understand the microstructures/defects in metals and alloys of Naval interest, computational fluid dymnamics simulations for jet engine noise reduction, flapping wing design to hypersonics. Several accomplishments have been demonstrated for materials using 3D printing, mobility of electrons of one spin, design of microbial cells to extract power from the coastal ocean sediments.

Undersea Warfare  

Laboratory and theoretical/numerical studies focused on creating new techniques for understanding, predicting, and controlling the interactions between acoustic and elastic waves such as:  underwater coupling architectures that achieve a broad range of acoustic impedances; and the creation of high efficiency silicon based thin film thermoelectric modules for undersea warfare applications by exploiting nanocrystallization, multilayering to control thermal conductivity.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY2019 to FY2020.
                                                    
                                                
                                                 
                                                     MEDICAL/BIOLOGY
                                                     Discovery research on bio-inspired autonomous systems; biorobotics; bioengineering; synthetic biology; microbial electrochemical systems and microbiome research; augmented Warfighter performance; sensory neuroscience; stress physiology; Naval force health protection; undersea medicine and performance; and health and welfare of the Navy's marine mammals. To avoid duplication of efforts, research is coordinated with other Services through interactions with the Defense Health Agency, Armed Services Biomedical Research Evaluation and Management (ASBREM) Community of Interest, and Human Systems Community of Interest.
                                                     
                                                         
                                                             18.624
                                                             0
                                                             Medical Sciences: 

Undersea Medicine

Conduct basic research into stress physiology, hyperbaric physiology, and biological effects of Naval operational exposure. Explore the mechanisms of decompression illness, hyperbaric oxygen toxicity and "ultrasonic" hearing in divers. Determine ways to mitigate underwater sound/blast effects. Improve trauma management in submarine Special Forces operators. Research the physiological and genetic effects of long-term diving including in extreme environments (hypoxic and/or hypobaric conditions). Assess the effects of hyperbaric oxygen therapy on blast-induced histopathological changes. Continue research into the effects of hyperbaric environments on cellular biology (metabolism and signaling).


Biomedical Sciences and Environmental Physiology
Conduct basic research to explore systematic relationships between cognitive and physiological responses under operational conditions. Research the effects of psychological and physiological stress, sleep deprivation and fatigue on the immune system and human performance. Investigate novel mechanisms to manage the mammalian circadian system for optimized health and performance. Research the mechanisms of nitrogen narcosis/high pressure nervous syndrome. Explore novel opioids with minimal side effects. Study bioderived systems to produce fieldable therapeutics. Develop strategies for nerve cell regeneration. Research regenerative medicine in concert with the Armed Forces Institute for Regenerative Medicine (AFIRM). 
 
Combat and Operations BioMedicine

Conduct basic research in casualty care and management and casualty prevention, including mechanisms investigations of hemorrhagic shock, blast injury, tissue repair, and the biomedical effects of military operational exposure such as directed energy, hazardous chemicals, and sound. Explore health and individual performance under various military environments such as heat, cold, enclosed space, pressure and acceleration. Investigate the mechanisms of blast-induced neurotrauma at the cellular level, including underwater blasts. Initiate investigations of multi-scalar mechanisms of military occupational hazard and injury generation, detection, and repair, such as cavitation and directed energy.  

Biological Sciences:

Naval Biosciences

Complete basic research into tubeworm adhesion and marine biofouling. Investigate microbe-materials interfacial interactions for detection of materials defects/failures, including corrosion, and for improved energy harvesting.  Investigate "smart cell engineering" to design microbes that can sense and destroy other microbes and provide feedback to the user. Continue research on invertebrate larval response to biofilms and various inhibitors of adhesion.  Identify molecular biomarkers for battlefield injuries, and high-fidelity biosensors for detection in vivo. Study biomolecular 'logic controllers' for in vivo biosensor and drug delivery systems. Research into synthetic biology to further efforts for designing organisms with non-natural functions (e.g., light detection, electrical 'switch' capability, magnetic field production). Identify natural product inhibitors of bacterial folate biosynthesis for development as antibiotics. Control the synthesis of patterned materials from the nano to micro-scale using bionanotechnology. Understand the role of human gut microbiome to behavioral and physical stressors. Integrate programmable, externally-controlled "sensor" cells into micro-robotic devices. Study synthetic biology bioelectronics and information processing. Initiate synthetic biology of gut microbes for warfighter resilience.

Life Sciences and Bioengineering

Complete the development of molecular diagnostic tests for recently discovered viral pathogens in marine mammals.  Conduct basic research into combinatorial chemical screens for bacterial communication pathway inhibitors as potential antibiotics or fouling control agents. Identify plasma biomarkers of domoic acid toxicosis and leptospirosis in California sea lions, and develop a multiplexed assay to measure those plasma biomarkers. Research the potential clinical role of marine mammal stem cells.  Investigate DNA-scaffold-directed assembly of protein nanoarrays for control over orientation and position of proteins, and investigate triggered isothermal assembly of DNA nanostructures. Compare commensal/pathogenic microbiomes in Atlantic bottlenose dolphin, California sea lion, and in dolphin diagnosed with chronic/active gastritis. Develop new tools and techniques to engineer and characterize DNA nanostructures and control DNA based nanodevices. Investigate the material properties of silk proteins to facilitate application development. Develop field portable sensing platforms for explosives detection. Study environmental effects on marine invertebrate biofouling.

Neural, Sensory and Biomechanical Systems

Conduct basic research into the development of bio-inspired sensors, vehicles and systems for local Intelligence, Surveillance and Reconnaissance (ISR), Weapons of Mass Destruction (WMD) detection, personnel protection and affordability including microfabrication, biological materials, processing techniques, robustness and systems efficiency. Research the elucidation of mechanisms of fish electric sense and near field low frequency acoustic perception. Investigate bacterial/cellular controllers for nano/micro-systems.
                                                        
                                                    
                                                     
                                                         
                                                             19.601
                                                             0
                                                             Medical Sciences: 

Undersea Medicine

Conduct basic research into stress physiology, hyperbaric physiology, and biological effects of Naval operational exposure. Explore the mechanisms of decompression illness, hyperbaric oxygen toxicity and "ultrasonic" hearing in divers. Determine ways to mitigate underwater sound/blast effects. Improve trauma management in submarine Special Forces operators. Research the physiological and genetic effects of long-term diving including in extreme environments (hypoxic and/or hypobaric conditions). Assess the effects of hyperbaric oxygen therapy on blast-induced histopathological changes. Continue research into the effects of hyperbaric environments on cellular biology (metabolism and signaling).

Biomedical Sciences and Environmental Physiology

Conduct basic research to explore systematic relationships between cognitive and physiological responses under operational conditions. Research the effects of psychological and physiological stress, sleep deprivation and fatigue on the immune system and human performance. Investigate novel mechanisms to manage the mammalian circadian system for optimized health and performance. Research the mechanisms of nitrogen narcosis/high pressure nervous syndrome. Explore novel opioids with minimal side effects. Study bioderived systems to produce fieldable therapeutics. Develop strategies for nerve cell regeneration. Research regenerative medicine in concert with the Armed Forces Institute for Regenerative Medicine (AFIRM). 
 
Combat and Operations BioMedicine

Conduct basic research in casualty care and management and casualty prevention, including mechanisms investigations of hemorrhagic shock, blast injury, tissue repair, and the biomedical effects of military operational exposure such as directed energy, hazardous chemicals, and sound. Explore health and individual performance under various military environments such as heat, cold, enclosed space, pressure and acceleration. Investigate the mechanisms of blast-induced neurotrauma at the cellular level, including underwater blasts. Initiate investigations of multi-scalar mechanisms of military occupational hazard and injury generation, detection, and repair, such as cavitation and directed energy.  

Biological Sciences:

Naval Biosciences

Investigate microbe-materials interfacial interactions for detection of materials defects/failures, including corrosion, and for improved energy harvesting.  Investigate "smart cell engineering" to design microbes that can sense and destroy other microbes and provide feedback to the user. Continue research on invertebrate larval response to biofilms and various inhibitors of adhesion.  Identify molecular biomarkers for battlefield injuries, and high-fidelity biosensors for detection in vivo. Study biomolecular 'logic controllers' for in vivo biosensor and drug delivery systems. Research into synthetic biology to further efforts for designing organisms with non-natural functions (e.g., light detection, electrical 'switch' capability, magnetic field production). Identify natural product inhibitors of bacterial folate biosynthesis for development as antibiotics. Control the synthesis of patterned materials from the nano to micro-scale using bionanotechnology. Understand the role of human gut microbiome to behavioral and physical stressors. Integrate programmable, externally-controlled "sensor" cells into micro-robotic devices. Study synthetic biology bioelectronics and information processing. Initiate synthetic biology of gut microbes for warfighter resilience.

Life Sciences and Bioengineering

Conduct basic research into combinatorial chemical screens for bacterial communication pathway inhibitors as potential antibiotics or fouling control agents. Identify plasma biomarkers of domoic acid toxicosis and leptospirosis in California sea lions, and develop a multiplexed assay to measure those plasma biomarkers. Research the potential clinical role of marine mammal stem cells.  Investigate DNA-scaffold-directed assembly of protein nanoarrays for control over orientation and position of proteins, and investigate triggered isothermal assembly of DNA nanostructures. Compare commensal/pathogenic microbiomes in Atlantic bottlenose dolphin, California sea lion, and in dolphin diagnosed with chronic/active gastritis. Develop new tools and techniques to engineer and characterize DNA nanostructures and control DNA based nanodevices. Investigate the material properties of silk proteins to facilitate application development. Develop field portable sensing platforms for explosives detection. Study environmental effects on marine invertebrate biofouling.

Neural, Sensory and Biomechanical Systems

Conduct basic research into the development of bio-inspired sensors, vehicles and systems for local Intelligence, Surveillance and Reconnaissance (ISR), Weapons of Mass Destruction (WMD) detection, personnel protection and affordability including microfabrication, biological materials, processing techniques, robustness and systems efficiency. Research the elucidation of mechanisms of fish electric sense and near field low frequency acoustic perception. Investigate bacterial/cellular controllers for nano/micro-systems.

Combat and Operations BioMedicine
 
Research improved hemorrhage resuscitation with enhanced endothelial treatments.

Naval Biosciences

Research synthetic biology for bioelectronics devices, materials and information processing.
                                                        
                                                         
                                                             19.707
                                                             0
                                                        
                                                         
                                                             19.707
                                                             0
                                                             Bio-Inspired Autonomous Systems

Develop bio-inspired propulsion and control systems that enable high-lift, stealthy propulsion without propellers and achieve high maneuverability for underwater vehicles. Efforts include: (i) Bio-sensing for sensorimotor control; (ii) Bio-inspired design principles for distributed sensing, actuation and control in soft biological structures; and (iii) Principles of locomotion of amphibious animals to enable bio-inspired amphibious and cross-domain vehicles. 

Bioengineering and Life Sciences

Develop DNA-based nanostructures for fundamental circuits and biosensing; biomimetic and bio-inspired underwater adhesives; biopolymer energy sources; and explore approaches to generate nanomaterials by design. Pursue research in biological and bio-inspired, water-responsive materials for energy conversion and actuators. Maintain the health and fitness of the U.S. Navy's marine mammals for duty and readiness.

Naval Biosciences and Synthetic Biology for Naval Applications

Develop research on synthetic biology for bioelectronics devices, materials, and information processing. Efforts include: (i) Elucidating microbe-materials interactions and extracellular electron transfer mechanisms for detection of materials defects/failures, identifying novel biogenic structures, and improving microbial electrochemical functions; (ii) Exploring the role of the human microbiome in host response to behavioral and physical stressors; (iii) Developing synthetic biology approaches to enable manipulation of microbiome organisms for Warfighter resilience or status monitoring; (iv) Executing research on synthetic biology approaches to enable novel bioelectronics and information processing strategies. 

Warfighter Augmentation

Develop cognitive and physiological systems that enable human performance to exceed current limitations, including novel adaptations to inhospitable environments. Efforts include: Alternative oxygen sources, epigenetic modifications of globin protein expression for variable regulation of oxygen tissue supplies, bionics, texture-shifting of biological organisms, and multi-functional textiles. 

Sensory Neuroscience and Physiology

Investigate neurological pathways of sensory systems including: (i) Examining mechanisms of nerve cell and axonal fiber deterioration in high noise environments; (ii) Accelerating understanding of nerve cell and axonal regeneration; and (iii) Exploring novel treatment strategies for hearing restoration. 

Physiological Monitoring and Modeling

Develop fundamental mechanisms that enable prediction and identification of cognitive and physical performance levels in extreme expeditionary environments. Design novel low-powered sensing capabilities. 

Naval Force Health Protection

Discover technologies including: (i) Novel modeling and simulation approaches to improve Warfighter protection; (ii) Maritime casualty care; and (iii) Medical logistics through optimized design, development, and operational planning. 

Undersea Medicine and Performance

Develop cognitive and physiological responses in undersea environments to expand the operational envelope (e.g. depth and time) for divers and combat swimmers. Explore enhancement of human physiology with pharmacological agents and other therapies to protect humans from undersea environmental challenges.

Stress Responses

Develop impact of military operational environments on biomarkers predictive of individual Warfighter's reactivity to stress. Explore effects of chronic stress in conjunction with circadian cycle changes on these biomarkers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     OCEAN SCIENCES
                                                     Efforts include: The Ocean Sciences sub activity supports basic research in the ocean domain and the impact that this complex and changing environment has on naval operations. The effort encompasses research over a wide variety of regions, including the open ocean, Arctic, and littorals, and addresses scientific issues relevant to Anti-Submarine Warfare (ASW) including acoustic propagation and the impact of acoustics on marine mammal behavior. The improved understanding of the ocean environment enables the development of fully coupled (ocean-atmosphere-wave-ice) global, regional and local predictive models that can be used for operational planning at tactical, strategic and climate scales. The program is strongly aligned with the Oceanographer of the Navy and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea. Research performed under this Sub Activity includes efforts in the following areas: littoral geosciences and optics, marine mammals and biology, physical oceanography and prediction, and ocean acoustics. Accomplishments and plans described below are representative highlights from these efforts. This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                                     
                                                         
                                                             73.497
                                                             0
                                                             Extramural Physical Oceanography and Prediction

Conduct research on ocean variability generated by flow encountering abrupt topography in the Western Pacific; Carry out field experiments to investigate changes in Arctic stratification and circulation and related physical processes in the Beaufort and Chukchi Seas. Carry out a multidisciplinary field effort to characterize and understand monsoon intra-seasonal  variability in the Indian Ocean. Finish analysis from a study of the structure and variability of the Northern Arabian Sea circulation using autonomous, unmanned sampling systems.

Extramural Littoral Geosciences and Optics

Complete all efforts from previous fiscal years. Initiate development of methodologies and/or observing technologies which are: a) nimble, cost-effective, rapidly re-locatable, or will offer bold insight into littoral dynamics, or b) utilize sensors on operational platforms (termed organic) in ways which increase battlespace awareness or can be used to map the maritime domain while idle. Initiate studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response and coastal winds driving shallow water response. Understanding shallow water features which will affect acoustic propagation or acoustic system performance and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions), navigationally significant bathymetry or trafficability changes, are of particular interest. Initiate studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, e.g., from EO, IR, radar, SAR, inSAR and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites. New remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas are of particular interest.  Initiate studies of optical processes in the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the timing (initiation, transport and clearance) of materials that negatively affect optical clarity, is of particular interest.

Extramural Marine Mammals and Biology

Integrated Ecosystem Research - Conduct basic research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Initiate a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. Investigate using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic).  This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern.

Effects of Sound - Conduct basic research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies.  Another research focus is better understand the stress response in marine mammals to sound exposure. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and 'biologically significant' disturbance. Continue research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection - Conduct research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and IR. Continue research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Extramural Ocean Acoustics 

Conduct research to understand propagation and scattering of acoustic energy in shallow-water ocean environments.  Areas of research include: shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geoacoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor.

Intramural Battlespace Environments

The overall objective of this research is to improve basic understanding of physical, seafloor and biological oceanographic processes on space and time scales of naval interest. Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic models from global to submesoscale scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations and difficult. The Navy/Marine Corps needs include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subseafloor, ocean water column and ice-cover and topography/morphology;  b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                                        
                                                    
                                                     
                                                         
                                                             76.135
                                                             0
                                                             Physical Oceanography and Prediction

Carry out field experiments to investigate changes in Arctic stratification and circulation and related physical processes in the Beaufort and Chukchi Seas. Carry out a multidisciplinary field effort to characterize and understand monsoon intra-seasonal  variability in the Indian Ocean. Complete field studies/modeling to predict propagation and effect on acoustics of non-linear internal waves in the western Pacific. Complete studies of internal waves and strait dynamics emphasizing field studies in the Celebes, Philippine, and Sulu Seas. Complete analysis of the structure and variability of the Northern Arabian Sea circulation using autonomous, unmanned sampling systems. Initiate studies of prediction and observations of 3-D Lagrangian studies and abilities to predict the vertical pathways in the ocean. Initiate studies of the input and fate of near-initial shear and energy in the ocean via observational and predictive studies in the GIUK regions.

Littoral Geosciences and Optics

Initiate studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response and coastal winds driving shallow water response. Understanding shallow water features which will affect acoustic propagation or acoustic system performance and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions), navigationally significant bathymetry or trafficability changes, are of particular interest. Initiate studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, e.g., from EO, IR, radar, SAR, inSAR and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites. New remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas are of particular interest.  Initiate studies of optical processes in the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the timing (initiation, transport and clearance) of materials that negatively affect optical clarity, is of particular interest. Studies emphasize methodologies and/or observing technologies which are cost-effective, rapidly re-locatable, and offer insight into littoral phenomena. Studies to enable use of organic sensors on operational platforms to enhance battlespace situational awareness in continental shelf, nearshore, delta, estuarine, and riverine environments, including such phenomena as surface gravity waves and internal waves, currents, stratification, sediment transport and coastal winds. Understanding very shallow water acoustic propagation in coastal, nearshore, deltaic and riverine environments.

Marine Mammals and Biology

Integrated Ecosystem Research 

Basic research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Research a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. Investigate using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic). This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern.

Effects of Sound
 
Basic research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Another research focus is to better understand the stress response in marine mammals to sound exposure. Research an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and 'biologically significant' disturbance. Research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection 

Basic research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and IR. Research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Ocean Acoustics

Research to understand propagation and scattering of acoustic energy in shallow-water ocean environments. Areas of research include: shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geoacoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor.

Battlespace Environments 

Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic models from global to submesoscale scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations and difficult. The Navy/Marine Corps needs include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subseafloor, ocean water column and ice-cover and topography/morphology;  b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                                        
                                                         
                                                             81.641
                                                             0
                                                        
                                                         
                                                             81.641
                                                             0
                                                             Physical Oceanography and Prediction

Complete studies of the flow encountering abrupt topography in the Western Pacific on the mean and transient circulation structures. Continue the study of multi-scale embedded modeling and prediction. Conduct the studies of the prediction of and observations of 3-D Lagrangian studies and abilities to predict the vertical pathways in the ocean. Conduct the evaluation of novel employment of instrumentation including drifters and unmanned undersea vehicles to study these 3-D Lagrangian structures. Conduct the studies of the input and fate of near-initial shear and energy in the ocean via observational and predictive studies in the Greenland, Ireland, United Kingdom (GIUK) regions. Conduct the evaluation and testing and "hardening" of ocean instrumentation in high wave states and austere conditions. Conduct the study of the improvement of prediction systems by identifying, targeting, and obtaining key observations in critical targeted areas. Continue the evaluation of novel delivery systems of expeditionary ocean instrumentation to support targeted observing.
  
Littoral Geosciences and Optics  

Develop methodologies and/or observing technologies, for air, sea surface or subsurface, manned or unmanned, which are: a) nimble, cost-effective, rapidly re-locatable, or will offer bold insight into littoral dynamics, (e.g., tagging of marine seabirds in the Distributed, Autonomous, Scalable Hydrographic Charting and Meteorology and Oceanography (METOC) Sampling (DASHCAMS) Department Research Initiative (DRI)), or b) utilize sensors on operational platforms in ways which increase battlespace awareness or can be used to map the maritime domain while idle. Conduct studies and modeling of shelf, near-shore, delta, estuarine, and riverine dynamics, including surface and internal waves, currents, stratification, sediment transport and the seabed response (Inner Shelf DRI) and coastal winds driving shallow water response (Coastal Land-Air-Sea DRI). Conduct studies to understand shallow water features which will affect acoustic propagation or acoustic system performance (Undersea Remote Sensing DRI) and/or events which cause swimmer or navigational hazards (bathymetry-wave-current-wind interactions). Conduct studies using remote sensing of the coastal and riverine environment, above and below the sea surface and canopy, using electro-optic (EO), infrared (IR), radar, synthetic aperture radar (SAR),interferometric SAR (inSAR) and acoustic, from land or ship-based, unmanned vehicles, airplanes or satellites (Undersea Remote Sensing DRI). Develop new remote sensing tools and algorithms that can be used to initialize forecast models in distant, remote and/or denied areas. Conduct modeling and field studies of storm processes affecting the littoral environment, including the atmosphere, sea surface, water column, sea bed and suspended or dissolved materials. Predicting the initiation, transport and/or erosion of materials in response to storm events that create navigationally significant bathymetry or traffic-ability changes and/or changes in optical clarity.

Marine Mammals and Biology 

Areas of research include monitoring and detection, integrated ecosystem, and effects of sound on marine mammals. Conduct basic research to develop and test new and existing technology to detect, classify, localize and potentially track marine mammals in the marine environment, which are used to develop density and abundance estimates of marine mammals as a required input for all Navy sound effects modeling done under mandate of the federal Marine Mammal Protection Act and National Environmental Policy Act. Conduct multidisciplinary studies including tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. These baseline measures provide a context for interpreting responses to naval acoustic sources. Also, continue research on the effects of sound include behavioral, physiological (hearing and stress response), and population-level consequences of sound exposure on marine life. Conduct research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research using increase in funds to characterize and quantify the cumulative effects of multiple stressors on marine mammal populations. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales).

Effects of Sound 

Research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Research to characterize the causal chain of events leading from sound exposure to biologically significant behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. An additional focus is to characterize the gas management and kinetics (stores and use) in marine mammals. Research the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiate research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Another research focus is to better understand the stress response in marine mammals to sound exposure. Research on understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices, define and compare the quantitative and temporal relationships of hormones across the different matrices, and evaluate and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure and biologically significant disturbance. Research to develop statistical models of the population consequences of acoustic disturbance to be fitted to data from marine mammal populations and lead collaborative development of transferable models of the effects of disturbance on marine mammals.

Monitoring and Detection

Research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light such as passive acoustics, and infrared (IR). Research and development of passive acoustic signal processing algorithms for detection, classification, and localization of marine mammals. Continue the development and testing of autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms. 

Arctic sciences 

Research to improve the understanding of physical processes in the Arctic environment that impact current and projected Naval operations. Efforts include research to characterize the behavior of sea ice, including melt and reformation, ice rheology and motion, and interactions with ocean stratification, surface waves, and the atmosphere. The research program includes development of Arctic System models and data assimilation techniques for improved prediction, exploration and development of new sensors and unmanned platforms to collect observations of the Arctic environment, and the research into new algorithms to characterize sea ice from space-based remote sensing. An effort to better understand processes controlling the stratification of the Arctic Ocean will conclude this year. 

Ocean Acoustics 

Expand research to understand propagation and scattering of acoustic energy in a wide range of ocean environments. New emphasis will be placed on the information content contained in underwater acoustic signals for use in machine learning/big-data analytics. Areas of research include shallow-water scattering mechanisms related to reverberation and clutter; seabed acoustic measurements supporting geo-acoustic inversion; acoustic propagation through internal waves and coastal ocean processes and the development of unified ocean/seabed/acoustic models, including scattering from rough surfaces, biologics and bubbles; and penetration/propagation within the porous seafloor. In deep water research will include the effects of environmental variability induced by ocean internal waves, internal tides and mesoscale processes, and by bathymetric features including seamounts and ridges, on the stability, statistics, spatial distribution, and predictability of broadband acoustic signals. Also of interest is the coherence and depth dependence of deep-water ambient noise. An increasing emphasis will be placed on understanding the effects of Arctic conditions on acoustic propagation and ambient noise, particularly in under-ice environments, as facilitated by a basin wide data collection effort scheduled to begin in FY 2020.

Battlespace Environments 

The overall objective of this research is to improve basic understanding of physical, seafloor and biological oceanographic processes on space and time scales of naval interest. The work includes studies of aspects of ocean
circulation (fronts, eddies and turbulence), thermodynamics (mixing and acoustic impacts), waves (including their impact on sea ice and rogue waves), sea ice (including land fast ice) as well as ocean boundary layer processes.
Emphasis is on improved measurements, laboratory and model based experiments to quantify and understand important oceanographic processes that lead to the development of ocean dynamic/thermodynamic models from global to submesoscale
scales, and to couple these oceanographic models with atmospheric, ice, biological, sediment response, and optical models. Surveillance of coastal land areas and waters is important to support Navy operations, so the research
foci include an improved use of overhead (airborne and satellite) active and passive microwave sensors, overhead optical sensors, surface-based (ships and ground-based) grazing angle microwave sensors. To predict bottom boundary
physical, geological, geochemical, geoacoustic and geotechnical properties in shallow-water operating areas requires: a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor, subsea floor, ocean water column and ice-cover and topography/morphology; b) use of rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures to explain/predict the observed changes; c) remote sensing of bulk properties of Arctic sea-ice over broad two-dimensional areas that previously could be sampled only at spot
locations by in-situ sampling; and d) quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic Research Challenge program into Ocean Sciences Activity to better identify and continue understanding the effects of Arctic conditions on acoustic propagation and ambient noise, particularly in under-ice environments, as facilitated by a basin-wide data collection effort scheduled to begin in FY 2020. These efforts were initiated as part of the FY 2019 Basic Research Challenge program.
                                                    
                                                
                                                 
                                                     SCIENCE AND ENGINEERING EDUCATION, CAREER DEVELOPMENT AND OUTREACH
                                                     Science and Engineering Education and Career Development activities include Department of the Navy (DON) participation in science fairs, summer research interns/fellows at Navy laboratories, graduate fellowships for individuals expected to become members of the engineering faculty at Historically Black Colleges and Universities and Minority Institutions (HBCU/MIs), and curricular enrichment programs. It is centered on Naval S&T efforts supporting Science, Technology, Engineering and Math (STEM). Outreach includes the encouragement, promotion, planning, coordination and administration of Naval Science and Technology. 

The Department of the Navy's (DON) Historically Black Colleges and Universities/Minority Institutions (HBCU/MI) program oversees the Navy's efforts to engage and support our nation's HBCU/MIs and is responsible for developing and managing efforts that strengthen and support the capabilities of HBCU/MIs to participate in basic, applied, and advanced research programs within the Naval Research Enterprise (NRE). 

SCHOOLHOUSE TRAINING: Discovery research on instructional strategies and techniques for schoolhouse training including virtual, augmented, and mixed reality environments. Correlate effective schoolhouse training and measures of downstream performance, including development of theories into skill acquisition and decay.

The ONR Young Investigator Program (YIP) was established in 1985 to attract outstanding faculty members to the Department of Navy's basic research program by identifying individuals that show exceptional promise for doing creative research and encourage their teaching and research careers through long term support.  Young Investigator awards are for a period of three years. Annual request for proposals are solicited via a funding opportunity announcement and is open to tenure-track faculty in science, engineering, and mathematics. Topics are competitively selected based on faculty achievements, technical proposal, benefit to the Navy and Marine Corps, and institution support.

Naval Research Institution:Through a Memorandum of Understanding between the United States Naval Academy (USNA) and the Office of Naval Research, this program contributes to the technical education of midshipmen by providing an opportunity to enhance their experience in research and knowledge of the positive impact that understanding of Science, Technology, Engineering, and Mathematics (STEM) has on fleet and forces capabilities.  

Funding also supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the NRE.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, Department of Defense (DOD), other US Government agencies and international partners. The direct impact of this investment is to leverage international basic research during increasingly dynamic global interdependence and improve the ability to solve DON Science & Technology challenges through shared knowledge with partners. 

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             48.639
                                                             0
                                                             Science, Technology, Engineering and Math (STEM)

Initiated STEM initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development by improving STEM education curriculum enrichment and student experiences in higher education and high schools, coordination and support of STEM efforts across DON, and participation of naval personnel in science fairs.

International Outreach - ONR Global

ONR Global will support 26 PhD level scientists engaging with international scientists and engineers through liaison visits to research institutions in more than 60 countries. ONR will be establishing a new office in India.
                                                        
                                                    
                                                     
                                                         
                                                             44.229
                                                             0
                                                             Support STEM initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development. Start development of pilot efforts to improve STEM through the development of new curricula and experiential learning activities that respond to new naval Science and Technology personnel and knowledge needs.  Expand existing successes to scale working projects and achieve greater impact and implementation of funded efforts.  Support new activities to targeting regional efforts to drive greater impact on educational systems and increase workforce opportunity for the naval Science and Technology community. Continue coordination of DON STEM efforts.  Enhance and maximize HBCU/MIs faculty and student awareness of STEM and other defense-related educational research opportunities to make significant contributions to Naval Research Enterprise. Support efforts to provide student internships and faculty fellowships that will increase the capability of Science and Technology efforts into a new age of discovery.

ONR Global will continue fostering international collaboration and issuing basic research grants.
                                                        
                                                         
                                                             49.014
                                                             0
                                                        
                                                         
                                                             49.014
                                                             0
                                                             Support Science, Technology, Education and Mathematics (STEM) initiatives and multi-year efforts that are intended to be approximately three years in length and in topics supporting STEM education relevant to naval science and technology workforce development. Start development of pilot efforts to improve STEM through the development of new curricula and experiential learning activities that respond to new naval Science and Technology personnel and knowledge needs.  Expand existing successes to scale working projects and achieve greater impact and implementation of funded efforts.  Support new activities to targeting regional efforts to drive greater impact on educational systems and increase workforce opportunity for the naval Science and Technology community. Continue coordination of Department of the Navy (DON) STEM efforts.  

This effort will continue to  support programs that provide hands-on research experiences in STEM fields for United States Naval Academy (USNA) midshipmen and faculty members to enhance the midshipmen's educational environment at the USNA.

Enhance and maximize HBCU/MI's faculty and student awareness of STEM and other defense-related educational research opportunities to make significant contributions to the NRE by increasing the number of students and faculty participating in DoN HBCU/MI fellowships and internships and increasing the number of Research and Development grants awarded by the DoN HBCU/MI Program to HBCU/MIs. Support efforts to provide student internships and faculty fellowships that will increase the capability of Science and Technology efforts into a new age of discovery. Ongoing efforts include attracting student veterans to research and career opportunities in STEM related fields.

25 to 35 Young Investigators are selected for award annually from the many proposals received. Ongoing efforts cover a wide range of topics of naval S&T interest. Recent topics include innovative technical approaches to: vortex flow in hypersonic aerodynamics; real-time accurate positioning in robotics, acoustic meta-materials for marine surfaces, cyclone intensity forecasting, advanced mathematical optimization for statistical applications, cephalopod inspired camouflage, digitization of human performance, soil characterization capability from remote sensing, thermal transport at solid-solid interfaces, and high-temperature multi-principal alloys. These and other research topics will benefit today's and the next generation warfighter by improving lethality, survivability, communications, and training. Additionally, many of these investigators will provide long-term support and knowledge in solving naval related S&T challenges.

ONR Global will foster collaboration with international organizations and researchers by awarding grants in innovative basic research to discover, access and assess revolutionary, high-payoff technologies for future Naval missions and capabilities.

SCHOOLHOUSE TRAINING: Discovery research efforts include: (i) Developing optimized training and retention models; (ii) Designing better training schedules; and (iii) Developing skill tutors for maintenance tasks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE, Basic Research Challenge Activity into the Science and Engineering Education, Career Development and Outreach Activity, to better identify and continue Science and Engineering Education, Career Development and Outreach effort(s) initiated as part of the FY 2019 Basic Research Challenge program.
                                                    
                                                
                                                 
                                                     SENSORS, ELECTRONICS AND ELECTRONIC WARFARE (EW)
                                                     Efforts include the basic research portions of: sensing, diagnostics, and detectors; navigation and timekeeping; nanoelectronics; wide band gap power devices; real-time targeting; Electro-Optical/Infra-Red (EO/IR) electronics; EO/IR electronic warfare; EO/IR sensors for surface/aerospace surveillance; Radio Frequency (RF) sensors for surface/aerospace surveillance; solid state electronics; vacuum electronics; and RF electronic warfare.

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             48.645
                                                             0
                                                             Extramural Sensors, Electronics and Electronic Warfare (SEEW)

Continued basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.

Intramural Undersea Warfare  

Conducted research focused on using a broad spectrum of techniques, including acoustic holography, new optical/electrical/magnetic measurement technologies, phonon transport measurement and control, and advanced numerical methods.  Investigates physical phenomena related to acoustic propagation in oceanic environments that exhibit variations in impedances, sound speeds, density, sedimentation, bathymetry, and oceanography to improve system prediction performance, sonar processing, and to discover novel concepts for ASW.  The work relates directly to the Navy's need for thermoelectric power generation, devices and systems having improved performance for shallow water Anti-Submarine Warfare (ASW), acoustic and electric signature measurement and control, and energy generation.  

Intramural Electromagnetic Warfare

Fundamental research is being conducted looking at revolutionary mechanisms for advance tracking techniques for the joint battle space.  A very novel concept of using radars for long range speech reception and playback is ongoing.  RCS prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  When coupled with another developmental effort on multistatic radar theory will provide a broad perspective of target signatures essential to defining radar and EW performance requirements.

Intramural Materials and Chemistry

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. For applications to improve target identification algorithms utilizing non linier dynamics to understand and demonstrate the principles and mechanisms of DNA-based molecule-scale machines to amplify detection of biochemical agents. Fabricate single normal layer of materials to create monolayer ferromagnets and semiconductors. The material of choice will be single layer MoS2 for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understanding of the protein-surface interactions will be directed to fabricate biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. 

Intramural Electronics

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory.
                                                        
                                                    
                                                     
                                                         
                                                             48.386
                                                             0
                                                             Expanded the efforts identified within Undersea Warfare, Electromagnetic Warfare, and  Materials and Chemistry

Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.


Electronics  

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory. 

Electromagnetic Warfare

Fundamental research is being conducted looking at revolutionary mechanisms for advanced tracking techniques for the joint battle space.  A very novel concept of using radars for long range speech reception and playback is ongoing.  RCS prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  Other promising avenues of research will allow for asymmetric warfare through image recovery in previously denied conditions, provide the necessary theoretical foundation and produce algorithmic tools for performing target detection and discrimination via multiple resource constrained antennas operating in highly cluttered environments, and significantly improve the ability to track extremely maneuverable targets and handle nonlinear measurements in radar and sonar systems. 

Materials and Chemistry 

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. Improve target identification algorithms utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-based molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer of materials to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single layer MoS2 for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understand protein-surface interactions leading highly sensitive biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. Previous studies in these areas have demonstrated success in designing biological and chemical sensors with parts per trillion sensitivity as well as understanding of electronic mobility of graphene due to the effects of edge and defects.

Undersea Warfare 

Perform laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to acoustic propagation and scattering in oceanic environments such as: approaches to predict the scattering signature of a structure using noise sources of opportunity; investigate the fundamental physical phenomena of wave propagation in ocean environments; and approaches to separate of an acoustical field from turbulent flow on an acoustic array.
                                                        
                                                         
                                                             48.804
                                                             0
                                                        
                                                         
                                                             48.804
                                                             0
                                                             Sensors, Electronics and Electronic Warfare (SEEW)

Conduct basic research in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, simultaneous signal functionality for conventional system contexts, including, but not limited to, satellite communications (SATCOM), Surveillance, Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and continue research to advance navigation, timekeeping and sensing technology, including cooling and trapping of atoms and ions; Bose-Einstein condensation and coherent matter- wave physics; optically-based frequency standards; improved time and frequency metrology using quantum entanglement and quantum logic processing; quantum optomechanics; and coherence and control of quantum systems.

Electronics  

Create new knowledge and understanding and explore new concepts, components, techniques and methods, for the design, growth, and characterization of electronic, electromagnetic, quantum phenomenology, and electro-optical materials, fabrication processes, electronic and electro-optic components, including novel electromagnetic concepts and techniques, and plasma phenomena and theory. Create new knowledge and understanding for quantum computing algorithms and their use to create new understanding of materials by design, process optimization, and quantum simulation.

Electromagnetic Warfare 

Fundamental research is being conducted looking at a very novel concept of using radars for long range speech reception and playback is ongoing.  Radar Cross Section (RCS) prediction capabilities for naval vessels is being researched to cover ultra-wide bandwidths, significantly expanding our predictive narrow band capabilities.  When coupled with another developmental effort on multistatic radar theory will provide a broad perspective of target signatures essential to defining radar and EW performance requirements.  Research in the Electro-Optical/Infra-Red (EO/IR) domain will demonstrate new filtering technique enabling 30x gain in sensitivity  and 3x gain in resolution for multi-color image sensors.

Materials and Chemistry  

Design novel experiments and theoretical models to create advanced or improved materials using new concepts and techniques for applications and sensors and advanced electronics. Improve target identification algorithms utilizing nonlinear dynamics. Understand and demonstrate the principles and mechanisms of DNA-based molecular-scale machines to amplify detection of biochemical agents. Fabricate single atomic layer of materials to create 2-dimensional ferromagnets and semiconductors. The material of choice will be single layer Molybdenum disulfide (MoS2) for utilization as indirect gap semiconductors. The Navy unique single stage accelerator mass spectrometer to evaluate the fine scale detection limits of fusion products and isotopes.  Understand protein-surface interactions leading highly sensitive biosensors. First principle theoretical models are developed to understand the principles governing the interactions between surfaces and small molecules. Previous studies in these areas have demonstrated success in designing biological and chemical sensors with parts per trillion sensitivity as well as understanding of electronic mobility of graphene due to the effects of edge and defects.

Undersea Warfare 

Laboratory, field, and theoretical/numerical studies to investigate physical phenomenon related to acoustic propagation and scattering in oceanic environments such as: prediction of the scattering signature of a structure using noise sources of opportunity; fundamental physical phenomena of wave propagation in ocean environments; approaches to separate of an acoustical field from turbulent flow on an acoustic array; and new structural acoustics theory.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     WEAPONS
                                                     This Program focuses on a number of fundamental scientific areas that are aimed at expanding the underlying understanding of disciplines that are broadly useful for a wide range of Naval applications, including: undersea weaponry; air weaponry; energetic materials and solid rocket propulsion; expeditionary operations, including communications, materials, landmine detection, human sensory enhancements, lightweight power sources and information efficiency; directed energy and counter directed energy, hypersonic aerodynamics and materials, and applied electromagnetics. This activity includes peer-review basic research to develop fundamental knowledge and enhance the science and engineering workforce and technology base.
                                                     
                                                         
                                                             18.502
                                                             0
                                                             Undersea Weaponry

Conduct basic research related to critical S&T for undersea weapons and supercavitation. Expand research related to the Undersea Weapons initiative to provide a further infusion of educated and career minded scientists and engineers in support of the National Naval Responsibility (NNR) for Undersea Weapons Research.

Energetic Materials and Propulsion

Conduct basic research into the science of energetic materials and advanced propulsion technology. Researched advanced energetic material which provide reactive, explosive, and propulsive phenomena including high energy ingredient synthesis, modeling, characterization, and the fundamentals of initiation and decomposition mechanisms. Program has explored the bounds of energy management between conventional electron bonding energies and that of nuclear binding energies. Current investigations focus on both theoretical and experimental processes using molecular design and crystal morphology theory for the selection of new insensitive munition (IM)-compliant commodity energetic material ingredients. Investigate development of a new methodology coordinating both theoretical and synthetic chemistry to maximize molecular design and predicted molecule stabilities facilitating insight into the next generation of energetic materials including research to develop ability to synthesize and quantitatively predict energetic material performance. Pursue research into sub-nano scale molecular systems and the energetic phenomena including initiation techniques, novel nozzle, tube and flow approaches, and sensing and propulsive control technology. Investigating efforts to explore alternative fuel concepts for Naval applications to include hydrogen, electric propulsion, synthetic diesel, and biodiesel. Conduct basic research into solid rocket motor system technologies for increased range, speed, improved stealth, and maneuverability. Pursuing research into Rotating Detonation Engines (RDEs) and their application to air vehicles and weapons including detonation initiation techniques, low-loss combustor isolation, fuel-air mixing, tube and flow approaches, and sensing and control technology.

Expeditionary Operations

Transfer all efforts of FY 2017 to the Sciences Addressing Hybrid Threats Activity within this same Program Element.

Counter Directed Energy

Conduct research into the basic science and technology issues relevant to the propagation of directed energy in the atmosphere and its interaction with sensors, electronics and structural materials. Pursue investigation of the most promising physics, science, and mathematic solutions to protect naval assets against directed energy threats. Execute an assessment of theoretical constructs for directed energy (DE) systems detection and geolocation. Current research pursues the investigation into the susceptibility of critical naval electronic components to electromagnetic radiation. Conduct performance of laboratory experimentation on laser and High Power Microwave protection methods for future naval aviation systems and platforms.
                                                        
                                                    
                                                     
                                                         
                                                             20.306
                                                             0
                                                             Research will focus on undersea weaponry; energetic materials and propulsion; expeditionary operations (communications, materials for forensic sensing, landmine detection, human sensory enhancements, lightweight power sources and information efficiency); directed energy, counter directed energy and applied electromagnetics hypersonics.

Energetic Materials and Propulsion

Conduct basic research into the science of energetic materials and advanced propulsion technology. Researched advanced energetic material which provide reactive, explosive, and propulsive phenomena including high energy ingredient synthesis, modeling, characterization, and the fundamentals of initiation and decomposition mechanisms. Program has explored the bounds of energy management between conventional electron bonding energies and that of nuclear binding energies. Current investigations focus on both theoretical and experimental processes using molecular design and crystal morphology theory for the selection of new insensitive munition (IM)-compliant commodity energetic material ingredients. Investigate development of a new methodology coordinating both theoretical and synthetic chemistry to maximize molecular design and predicted molecule stabilities facilitating insight into the next generation of energetic materials including research to develop ability to synthesize and quantitatively predict energetic material performance. Pursue research into sub-nano scale molecular systems and the energetic phenomena including initiation techniques, novel nozzle, tube and flow approaches, and sensing and propulsive control technology. Investigating efforts to explore alternative fuel concepts for Naval applications to include hydrogen, electric propulsion, synthetic diesel, and biodiesel. Conduct basic research into solid rocket motor system technologies for increased range, speed, improved stealth, and maneuverability. Pursuing research into Rotating Detonation Engines (RDEs) and their application to air vehicles and weapons including detonation initiation techniques, low-loss combustor isolation, fuel-air mixing, tube and flow approaches, and sensing and control technology.

Undersea Weaponry 

Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea weapons, unmanned vehicles, aircraft, ships and submarines for the Navy.  Expand autonomous control  technology for surface and subsurface vehicles.

Directed Energy

Explore the scientific limitations of laser technology for utilization at tactically significant ranges.  The goals of the program include research of laser sources, adaptive optic compensation techniques, understanding of long range atmospheric propagation physics, and characterization of laser-matter interactions. This program will lead to understanding which DE is best for Naval defense applications.

Counter Directed Energy 

Investigate ability to counter directed energy weapons in high energy lasers or high power radiofrequency devices. Conduct performance assessments of laboratory components in phased experimentation on laser and High Power Microwave protection methods for future naval aviation and surface ship systems and platforms.

Hypersonics 

Basic research will address long-range weapon components able to survive high temperature exposure for several minutes and thwart anti-access/ area denial countermeasures. Additional areas of research include Boundary layer physics in shock-wave dominated flows around highly-swept or slender bodies, Aero-thermo-elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern predictions of transition pathways, freestream noise contributions, time/heating-dependent surface finish effects, and unsteady aerodynamics.
                                                        
                                                         
                                                             23.419
                                                             0
                                                        
                                                         
                                                             23.419
                                                             0
                                                             Research will focus on undersea weaponry; energetic materials and rocket propulsion; directed energy, counter directed energy, applied electromagnetics, and hypersonics.

Undersea Weaponry
Pursue advanced concepts for sea warfare and weapons to include conducting basic science and research to explore new ideas and technologies to enhance the performance of existing power & energy sources, undersea weapons, unmanned vehicles, aircraft, ships and submarines for the Navy. Sunset efforts on supercavitation and expand autonomous control technology for surface and subsurface vehicles and weapons.


Air Weaponry
Research will focus on the areas of solid and hybrid rocket propulsion, advanced structural and aperture materials, navigation, aerodynamics, single and multi-missile control, and power management.  This effort will enable missiles with greatly increased speed, range and lethality to meet future naval warfare needs.

Directed Energy
Research will focus on the scientific limitations of laser technology for utilization at tactically significant ranges. The goals of the program include research of laser sources, adaptive optics compensation techniques, understanding of long range atmospheric propagation physics, and characterization of laser-matter interactions. This program will lead to understanding which directed energy (DE) is best for Naval defense applications.

Counter Directed Energy
Research will investigate ability to counter directed energy weapons in high energy lasers or high power radiofrequency devices. Analytical models, modeling and simulation, and laboratory experiments on laser and High Power Microwave protection methods for future naval aviation, missiles, and surface ship systems and platforms.

Energetic Materials and Rocket Propulsion 
Research will investigate new energetic chemical compounds with superior specific energy and energy density, brisance, insensitivity, etc. for useful warhead fills and solid rocket propellants. Methods for improved understanding of formulations and advanced modeling and simulations on composite energetic materials will be investigated along with new methods and instruments for characterization.   

Hypersonics
Research will address the fundamental understanding of the underlying phenomena unique to hypersonic flight where extreme temperatures and other unique flow and material conditions arise. Areas of research include boundary layer physics in shockwave dominated flows around highly-swept or slender bodies, Aero-thermo-elastic and/or aero-servo-elastic effects arising from control surface actuation at high speeds, descriptions of high-speed boundary layer transition that unify theories across disparate external conditions, novel strategies for extending regions of laminar flow and advanced hypersonic aerodynamic design tools that incorporate modern predictions of transition pathways, freestream noise contributions, time/heating dependent surface finish effects, and unsteady aerodynamics. Ultra-high temperature materials, coatings, and thermal protection systems will also be investigated.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is a result of the realignment of funds within the PE from Basic Research Challenge program into Weapons Activity to better identify and continue basic research in the areas of solid and hybrid rocket propulsion, advanced structural and aperture materials, navigation, aerodynamics, single and multi-missile control, and power management effort(s) initiated as part of the FY 2019 Basic Research Challenge program.
                                                    
                                                
                                                 
                                                     BASIC RESEARCH CHALLENGE
                                                     The ONR Basic Research Challenge (BRC) program was established in 2008 to competitively select and fund promising research programs in new areas not addressed by the current basic research program. The program stimulates new, high-risk basic research projects in multidisciplinary and departmental collaborative efforts, and funds topics that foster leading edge science and attract new principal investigators and organizations. Basic Research Challenge awards are for a period of four years. Topics are submitted by Office of Naval Research (ONR) program officers and are selected for BRC awards. Basic Research Challenge award topics are then issued as a broad agency announcement.
                                                     
                                                         
                                                             20.918
                                                             0
                                                             Continue Basic Research into, high-risk multidisciplinary research areas including: autonomy, de-centralized on-line optimization, carbon molecular electronics, co-prime sensor array signal processing, small unit decision making training, biologically inspired flow field computation, algorithm optimization for multi-physics based models, composite explosive compounds, advanced analysis techniques for materials, and active supersonic jet noise control.  

Initiate basic research topics in emerging fields of science including: multiscale theory for cavitation in complex soft materials; phase-resolved bottom-side IONosphere (BSION); decentralized perception in data-rich dynamic environments; enhanced manufacturability with electrical currents; distributed sensing, actuation and control in soft materials for flexible appendages; predictive and causal modeling; and new opportunities to transform wall-bounded turbulence understanding.
                                                        
                                                    
                                                     
                                                         
                                                             22.059
                                                             0
                                                             Conduct basic research into, high-risk multidisciplinary research areas including: autonomy, de-centralized on-line optimization, carbon molecular electronics, co-prime sensor array signal processing, small unit decision making training, biologically inspired flow field computation, algorithm optimization for multi-physics based models, composite explosive compounds, advanced analysis techniques for materials, and active supersonic jet noise control.  

Conduct basic research topics in emerging fields of science including: multiscale theory for cavitation in complex soft materials; phase-resolved bottom-side IONosphere (BSION); decentralized perception in data-rich dynamic environments; enhanced manufacturability with electrical currents; distributed sensing, actuation and control in soft materials for flexible appendages; predictive and causal modeling; and new opportunities to transform wall-bounded turbulence understanding.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Beginning in FY 2020, the Basic Research Challenge program resources have been realigned into associated research efforts across the basic research portfolio to better align these resources with Navy Basic Research opportunities and priorities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 is a result of the realignment of funds from within this PE from Basic Research Challenge Activity into Weapons; Mathematics Activity, Computer & Information Sciences; Human Systems Activity; Ocean Sciences;Science and Engineering Education, Career Development and Outreach Activity; and Science Addressing Hybrid Threats Activity to better identify and continue specific efforts associated with those Activities as initiated as part of the FY 2019 Basic Research Challenge program.
                                                    
                                                
                                            
                                             Not applicable.
                                             Defense Basic Research seeks to improve the quality of defense research conducted predominantly through universities and government laboratories. It also supports the education of engineers and scientists in disciplines critical to national defense needs through the development of new knowledge in an academic environment. Initial research focus is generally conducted in an unfettered environment because of the nature of basic research, but as more is learned and applications emerge, individual research projects take on a more applied focus. Individual project metrics then become more tailored to the needs of specific applied research and advanced development programs. Example metrics include a biporous wick structure for thermal management of power electric modules capable of removing 900 watts per square centimeter which was recently developed by an academia/industry team. The National Research Council of the National Academies of Science and Engineering's congressionally directed "Assessment of Department of Defense Basic Research" concluded that the DoD is managing its basic research program effectively.
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                                         Congressional Adds
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                                             40.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             40.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Basic Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         35.000
                                                         Conduct basic research efforts including scientific study and experimentation directed toward increasing knowledge and understanding in national security related aspects of physical, engineering, environmental and life sciences. Basic research effort subject areas include: Autonomous Systems; Artificial Intelligence/Machine Learning; Command, Control, Communications and Computers (C4); Marine as a System; Information Analysis and Decision Support; Intelligence, Surveillance and Reconnaissance; Logistics; Materials; Operational Environments; Platforms; Power and Energy Technology; Sensors and Electronics; Warrior Performance and Protection; Weapons and Support (Education and Outreach).
                                                    
                                                
                                                 
                                                     Navy ROTC Cybersecurity Training Program
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.500
                                                         Explore and implement a collegiate program to train Navy ROTC and civilian students to be  able to provide and enhance Naval cybersecurity as military or civilian experts. Funding will also support professorial mentoring and continued
education outreach.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                 Applied Research
                                 
                                     0.000
                                     23.028
                                     27.643
                                     18.546
                                     18.546
                                     19.583
                                     23.743
                                     25.048
                                     29.341
                                     Continuing
                                     Continuing
                                
                                 The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE supports both advanced technology research and near to mid-term transition opportunities.  The advanced research focus is primarily on directed energy, high speed weapon propulsion, and electro-optic/infrared (EO/IR) sensor technologies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         13.553
                                         14.643
                                         14.610
                                         14.610
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                                         27.643
                                         18.546
                                         18.546
                                    
                                     
                                         9.475
                                         13.000
                                         3.936
                                         3.936
                                    
                                     
                                         
                                             13.000
                                        
                                         
                                             -0.524
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     3.936
                                                     3.936
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The program increase in FY 2020 is associated with an increased concentration on the applied research of Air Weapons.
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project addresses the technology issues involving the Navy's capability to project naval power on the broad seas and in the littoral regions.
                                             
                                                 
                                                     DIRECTED ENERGY
                                                     The goal of this activity is to develop Directed Energy technology for Navy applications. The DE program addresses the requirements of future Navy combatants to provide ship defense against the emerging threats that are proliferating throughout the Navies of the world. The Directed Energy portion of this activity consists of two elements.
                                                     
                                                         
                                                             4.494
                                                             0
                                                             Directed Energy Research:
Initiate research in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser, high power Microwave/Radio Frequency, and Ultra Short Pulse Laser (USPL) weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and Long Wavelength Infrared (LWIR) (4-12 microns), USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of high energy laser (HEL) and high-power microwave (HPM)/high-power radio frequency (HPRF) threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics 

Develop & apply innovative S&T in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & ultra-short-pulse lasers (USPL), and non-linear optics to support current and future Navy and DoD needs.
                                                        
                                                    
                                                     
                                                         
                                                             6.463
                                                             0
                                                             Directed Energy Research:
Continue research and thrusts in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser, high power Microwave/Radio Frequency, and Ultra Short Pulse Laser weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and the Long Wavelength Infrared (LWIR)-(4-12 microns), USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of high energy laser (HEL) and high-power microwave (HPM)/high-power radio frequency (HPRF) threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics:  Continue applied research efforts to apply innovative Science and Technology (S&T) in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers (USPL), and non-linear optics to support current and future Navy and DoD needs.
                                                        
                                                         
                                                             6.427
                                                             0
                                                        
                                                         
                                                             6.427
                                                             0
                                                             Conduct research efforts and thrusts in component technologies and basic understanding of laser/material interactions to enable higher power, more lethal High Energy Laser (HEL), high power Microwave/Radio Frequency, and Ultra Short Pulse Laser (USPL) weapons capabilities. Some examples of research include the development of novel laser and beam directory architectures, improved sensor and illuminator technologies including materials and coating, improved HEL electrical to optical efficiency, improved laser sources with enhanced spectrum control, reduced system jitter and improved precision aim point maintenance. Other research areas that will be explored are the syntheses of target recognition, pose/trajectory estimation, autonomous aim point selection and maintenance including tracking through intermittent viewing conditions such as waves and clouds, understanding atmospheric characterization and modeling tools, blooming, laser/material/target interactions, novel laser sources in Medium Wavelength Infrared (MWIR) and the Long Wavelength Infrared, USPL propagations and effects. Research will continue in Counter Directed Energy Weapons (CDEW), in response to the development of HEL and high-power microwave (HPM) and high-power radio frequency threats. Complete effort to develop a fiber based high power laser operating in the eye safe regime beyond 2 microns.

Electronics: Conduct applied research efforts to apply innovative Science and Technology (S&T) in plasmas, pulsed power, electromagnetic acceleration, particle beams, high-energy & Ultra Short Pulse Lasers, and non-linear optics to support current and future Navy and DoD needs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     HIGH SPEED PROPULSION AND ADVANCED WEAPON TECHNOLOGIES
                                                     Applied Research into a wide range of technologies that support high speed weapons work in this activity is focused on demonstrating propulsion and vehicle technologies for Mach 3 to Mach 8 or beyond capable weapons. This work includes technologies associated with high-acceleration projectile structures, high temperature and high strength materials to enable projectiles to survive high-speed launch environment, improved thermal prediction methodologies and test techniques, wide dynamic pressure adaptable projectile controls and non-explosively launched lethal mechanisms. The high speed projectile technologies are intended to support long range Naval Surface Fire Support weapons.
                                                     
                                                         
                                                             4.649
                                                             0
                                                             -Examples of current investments include topics relevant for development of high speed/hypersonic aerodynamics technologies to support exploratory development to enable very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles. Specific research and development plans include:  development of  very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles;  advanced computational and experimental techniques for hypersonic boundary layer transition;  high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls;  high G-force components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons;  insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability;  and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                                        
                                                    
                                                     
                                                         
                                                             3.878
                                                             0
                                                             Continue current investments to include topics relevant for development of high speed/hypersonic aerodynamics
technologies to support exploratory development to enable very long range hypersonic boost-glide missiles and hypersonic
ship-launched projectiles. Specific research and development plans include continued development of very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles; advanced computational and experimental techniques for hypersonic boundary layer transition; high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls; high Gforce components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons; insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability; and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                                        
                                                         
                                                             7.774
                                                             0
                                                        
                                                         
                                                             7.774
                                                             0
                                                             Investments to include topics relevant for development of high speed propulsion for solid rocket motors and hybrid type propulsion technologies such as solid-fuel ramjets for greatly enhanced projectile range and missiles. High-speed and hypersonic external aerodynamic technologies will be investigated to support future development efforts to enable hypersonic boost-glide missiles and hypersonic ship-launched projectiles. 

Specific research and development plans include continued development of very long range hypersonic boost-glide missiles and hypersonic ship-launched projectiles; advanced computational and experimental techniques for hypersonic boundary layer transition; high temperature thermal management research; ultra-high temperature materials research for hypersonic leading edges and nose tips; technology maturation of advanced airframes and controls; high G-force components and miniaturization of electronics; advanced guidance and control technologies for high speed weapons; insulator and ablative technology investigations; high speed propulsion and integrated airframe technology development to enhance system range, responsiveness, and reliability; and advanced material solutions to high speed airframes and air systems operating in maritime environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increases from FY 2019 to FY 2020 are associated with an increased concentration on the applied research of Air Weapons such as hypersonic ship launched strike weapons.
                                                    
                                                
                                                 
                                                     NAVIGATION, ELECTRO OPTIC/INFRARED (EO/IR), AND SENSOR TECHNOLOGIES
                                                     This activity describes Navy Science and Technology investments in the areas of Electro Optic/Infrared (EO/IR) devices and advanced sensors and includes investment/performance in the technology areas of EO/IR, Electronic Warfare (EW), Electromagnetic Warfare, and Communications.
                                                     
                                                         
                                                             2.521
                                                             0
                                                             Electronic Warfare:
- Continue the development of an active optics system that can survey a wide area and instantly, nonmechanically zoom-in on an area of interest for target tracking/identification.
- Continue development of new processes/methodologies to enable construction of composite countermeasures that fit the engagement timeline while maintaining effectiveness against existing and emerging IR guided threats.
- Continue effort to develop mid & long wave IR focal plane arrays using graded-band gap W-type-II. Superlattices with much higher detectivity than that of state-of-the-art HgCdTe (MCT).
- Continue development of next generation IR focal plane sensor and countermeasures to defeat it.
- Continue research to apply manifold modeling and optimal control techniques to airborne EO/IR sensor systems.
- Continue development of novel photovoltaic and autonomous soaring technology to enable long range EW sensor delivery systems.
-Complete development of novel photovoltaic and autonomous soaring technology to enable long range EW sensor delivery systems.
-Complete development of methodology to concatenate nanoparticle structures for spectral control of obscurant material.


Electro Optic/Infrared

- Continue development of next generation IR focal plane sensor and countermeasures to defeat it.
- Continue research to apply manifold modeling and optimal control techniques to airborne EO/IR sensor systems.
- Continue development of methodology to concatenate nanoparticle structures for spectral control of obscurant material
- Continue development and prove a method of more efficiently transporting EW sensors using a low Reynolds Number regime boundary layer control system.
- Continue development of a water assisted take-off process for electronic warfare sensors.
- Continue development of advanced fuel cell technology for UAS to increase on-station time of EW sensors.
- Continue efforts for Unmanned Aerial System (UAS) Based EW: The objective is to develop a System of Systems (SoS) able to artificially create the appearance of a realistic naval force to many adversary surveillance and targeting sensors simultaneously. It will benefit the warfighter by providing battle space confusion to adversary surveillance and targeting systems both above and below water, creating seamless cross-domain countermeasure coordination, and enabling rapid advanced technology/capability insertion to counter emerging threats. Technology developments will include reconfigurable and modular EW payloads, Distributed Decoy and Jammer Swarms (DDJS), effective acoustic countermeasures (CM), and Multiple Input/Multiple Output Sensor/CM (MIMO S/CM) for false force generation to both above and below water sensors.
- Continue development of ultra-low noise uncooled nanotechnology infrared sensors.
- Continue development of nanoatomic sensor nonvolatile memories.
- Continue development of electronic field of view and zoom imagers.
- Conduct multiple efforts of EO/IR threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations.


Electronics 
-Create and explore new concepts, components, techniques, and subsystems for the detection of UV, visible, and infrared radiation to support current and future Navy and DoD needs.
                                                        
                                                    
                                                     
                                                         
                                                             2.570
                                                             0
                                                             Electronics:  Efforts to create and explore new concepts, components, techniques, and subsystems for the detection of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Electromagnetic Warfare:  Conduct multiple efforts to address the necessary technologies to engage Electro Optic/Infrared (EO/IR) threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations.  Recent results in the application of new material concepts applied to IR concepts have received interest for potential follow on consideration pending successful demonstrations.
                                                        
                                                         
                                                             2.596
                                                             0
                                                        
                                                         
                                                             2.596
                                                             0
                                                             Electronics:  Create and explore new concepts, components, techniques, and subsystems for the detection of Ultra-violet (UV), visible, and infrared radiation to support current and future Navy and DoD needs with attention given to quantum enabled precise time, and magnetic and gravimetric sensing.

Electromagnetic Warfare: Multiple efforts will be executed to address the necessary technologies to engage Electro Optic/Infrared threats through both active and passive countermeasures technologies and assuring deployment capabilities are available to achieve the proper disposition of materials for extended durations. Recent results in the application of new material concepts applied to IR concepts have received interest for potential follow on consideration pending successful demonstrations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     STRIKE AND LITTORAL COMBAT TECHNOLOGIES
                                                     The focus of this activity is on those technologies that will support Naval Precision Strike Operations and provide the Navy of the future the ability to quickly locate, target, and strike critical targets ashore.
                                                     
                                                         
                                                             1.708
                                                             0
                                                             Conduct applied research in Advanced Radio Frequency/Electro Optic (RF/EO) Sensor & Seeker Technologies for Navy and Marine Corp operations and systems.

Electromagnetic Warfare:

Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of ISR platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.   The non-traditional integration of ISR capabilities is being implemented into a major Commercialization Pilot Program (CPP) funded effort at NRL to validate expectations at minimal cost to this program and expand the capability of a significant testing resource.
                                                        
                                                    
                                                     
                                                         
                                                             1.732
                                                             0
                                                             Electromagnetic Warfare: 

Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of ISR platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.
                                                        
                                                         
                                                             1.749
                                                             0
                                                        
                                                         
                                                             1.749
                                                             0
                                                             Electromagnetic Warfare: Technology development is ongoing to address capabilities to understand the defeat mechanism for operations of Intelligence Surveillance and Reconnaissance (ISR) platforms using non-traditional frequencies as well as protecting current capabilities against electronic attack through enhanced concepts.   The non-traditional integration of ISR capabilities is being implemented into a major Commercialization Pilot Programs (CPP) funded effort at NRL to validate expectations at minimal cost to this program and expand the capability of a significant testing resource.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This Program Element (PE) develops early component technologies that can be integrated into weapon systems that meet warfighter requirements.  Most of the work in this PE can be classified between Technology Readiness Level (TRL) 2 (technology concept and/or application formulation) and TRL 4 (component and/or breadboard validation in laboratory environments).  The metrics used to evaluate 6.2 programs are necessarily less precise than those used in 6.3 programs. 

The metrics for this PE can be divided into two categories:  technological and organizational/functional.  Technological metrics address the success of the work performed.  The primary technological metrics used in this PE involve laboratory experiments/tests demonstrating proof of the concept for the technology.  This demonstration is frequently a hand-assembled functioning breadboard of the concept.  The organizational/functional metrics applied to this PE include:  transition of the technology to advanced development in a 6.3 PE and applicability of the technology to documented warfighter problems or requirements.  Successful implementation of these categories would result in the application of a pass/fail metric and further evaluation for possible transition to a 6.3 development/demonstration program.
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                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     High Performance Microwave for Counter-IED Research
                                                     
                                                         4.828
                                                         Explore the effectiveness of High Power Microwave (HPM) weapons.  Perform detailed modeling and simulation of emerging threats to Naval forces, including developing new tools to better predict the effectiveness of HPM weapons.  The outputs from the simulation work will be experimentally verified and utilized to inform future technology investments in solid state HPM technologies for improved capabilities. Detailed size, weight and power trade-off studies of candidate solid state technologies performed to enable conceptual design development.
                                                    
                                                     
                                                         9.000
                                                         Funds will be used towards the isolating/determining high power microwave (HPM) waveform spaces that enable control over desired levels-of-lethality on small unmanned aerial vehicle (sUAV) and similar targets, with the least power density, to drive development of transitionable HPM sources and electronically steerable radiators.
                                                    
                                                
                                                 
                                                     Adaptive Optics
                                                     
                                                         4.828
                                                         The Navy is exploring the potential to defeat anti-ship cruise missiles (ASCM) with laser weapons.  It is generally believed that adaptive optics will be critical to compensate for atmospheric effects that would otherwise degrade the effectiveness of a laser for this critical mission.  The FY18 appropriation will be used to mature technology and scientific understanding that advances the Navy's ability to use adaptive optics in future laser weapons.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Directed Energy
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.000
                                                         Develop advanced components for use in directed energy applications.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                     Continuing
                                
                                 The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability.  This is accomplished by improvements in platform offensive performance, stealth, and self-defense.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     The program decrease in FY 2020 is due to the completion of research efforts included in the Applied Research Challenge (ARC) program through FY 2019. These efforts were within Surface Ship & Submarine HM&E subproject.
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                                             This project addresses applied research associated with providing the capability of Platform and Force Protection for the U.S. Navy.  It supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms.  The goal is to provide the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage while preserving operational capability.  Within the Naval Transformational Roadmap, this investment directly supports the Theater Air and Missile Defense transformational capability required by Sea Shield and the Ship to Objective Maneuver key transformational capability by virtue of improvements in platform offensive performance, stealth, and self-defense.
                                             
                                                 
                                                     AIRCRAFT TECHNOLOGY
                                                     The Aircraft Technology activity develops technologies for reduced observables technology and enhanced capability of naval aviation aircraft platforms in terms of mission effectiveness, platform range, responsiveness, survivability, observability, readiness, safety and life cycle cost. It also develops new Naval air vehicle concepts and high impact, saleable naval air vehicle technologies, such as - autonomous air vehicle command and control, helicopter and tilt rotor systems, aerodynamics, propulsion systems, materials, structures and flight controls for future and legacy air vehicles. 

Variable Cycle Advanced Technology (VCAT) will identify and mature critical, relevant variable/adaptive cycle propulsion system technologies for the next generation carrier-based Tactical Aircraft (TACAIR)/Intelligence, Surveillance and Reconnaissance (ISR) systems. The Sea-Based Aviation National Naval Responsibility (SBA NNR) Structures and Materials program will develop the next generation structural capability and material response science for aircraft technology in fixed and rotary wing, manned and unmanned airframe technology to achieve reduced weight, increased durability, strength, streamlined manufacturability, reduced life-cycle cost and maintenance/readiness gaps improvements. Program payoffs include increased availability/readiness, reduced sustainment requirements, fatigue/loads life enhancement, reduced weight and improved range, and advanced prognostics design tools. 

These efforts addresses unique attributes to propulsion and power technologies for Naval Aviation, as well as those having higher importance to Naval Aviation and some that are more pervasive to all of military aviation. Related basic research efforts are addressed under 0601153N Defense Research Sciences.
                                                     
                                                         
                                                             38.127
                                                             0
                                                             - Pursue research related to Sea-Based Aviation National Naval Responsibility (SBA NNR) priorities in Aviation, Propulsion, and Structures and Materials.
- Examples of research in Aircraft Technology include efforts in Virtual Ship/Aircraft Dynamic Interface, Manned/
Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and Vertical/Short Takeoff and Landing (V/STOL) Operations, the development of rotorcraft/VTOL systems automated launch and recovery technology and mechanical/environmental failure prediction research.
- Examples of research in Propulsion include the VCAT Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based TACAIR/ISR systems.
- Examples of research in Structures and Materials include advanced composite durability technology.
- Expanding material degradation risk prediction and operational environment-driven materials selection methods.
- Pursue research related to Autonomy including efforts on high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous Unmanned Aerial System (UAS). 
- Expanding efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.
                                                        
                                                    
                                                     
                                                         
                                                             35.419
                                                             0
                                                             Ongoing research related to SBA NNR priorities in Aviation, Propulsion, and Structures and Materials.

Ongoing research in Aircraft Technology, examples of research/efforts include Virtual Ship/Aircraft Dynamic Interface, Manned/Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and V/STOL Operations, the development of rotorcraft/VTOL systems automated launch and recovery technology and mechanical/environmental failure prediction research. 

Ongoing research in Propulsion, examples of research/efforts include the VCAT Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based TACAIR/ISR systems. 

Ongoing research in Structures and Materials, examples of research/efforts include advanced composite durability technology, new materials development, process-property relationship analysis, improved material selection tools, structural life prediction, multi-functional surfaces, and structural optimization for lightweighting.. 

Expanding material degradation risk prediction and operational environment-driven materials selection methods. 

Ongoing research related to Autonomy, examples of research/efforts include high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous UAS. Expand efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.
                                                        
                                                         
                                                             35.882
                                                             0
                                                        
                                                         
                                                             35.882
                                                             0
                                                             Conduct ongoing research related to Sea Based Aviation National Naval Responsibility (SBA NNR) priorities in Aviation, Propulsion, and Structures and Materials.  Ongoing research in Aircraft Technology, examples of research/efforts include Virtual Ship/Aircraft Dynamic Interface, Manned/Unmanned Handling Qualities and Control, Automated Deck Operations, High Lift Aerodynamics and Vertical/Short Take-off and Landing (V/STOL) Operations, the development of rotorcraft/Vertical Take-Off and Landing (VTOL) systems automated launch and recovery technology and mechanical/ environmental failure prediction research.  Examples of ongoing research in Propulsion include the Variable Cycle Advanced Technology (VCAT) Program. Major engine manufacturers and system contractors will develop/mature the highest priority, long-lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier-based Tactical Aircraft (TACAIR) systems. 

Ongoing research in Structures and Materials include: advanced composite durability technology; new materials development; process-property relationship analysis; improved material selection tools; structural life prediction; multi-functional surfaces; and structural optimization for reducing structural weight.  Methods to expanding material degradation risk prediction and operational environment-driven materials selection methods will be created. 

Examples of ongoing research related to Autonomy include: high confidence/Safe Autonomous Control in naval environments and on supervisory control of decentralized heterogeneous Unmanned Aircraft Systems (UAS).  Expand efforts on safe-perception based autonomous control in complex naval environments and on autonomy to support combined unmanned and manned air systems/units.

Specific efforts in FY 2020 include:

Efforts to mature Integrated Propulsion, Power and Thermal Management System technologies to an appropriate level to meet the next generation TACAIR Technology Maturation Readiness Review notional plan and schedule.  Investigate technologies that could increase engine efficiency, power and aircraft range including engine inlet distortion control, turbomachinery and drive systems optimization, high temperature engine materials and coatings, engine compressor casing treatments and advanced thermal management and transport systems.

Flight Dynamics & Control analysis and scaled experiments to demonstrate knowledge fundamental aspects of phenomena associated with multibody control systems with a focus on the ability to demonstrate guaranteed performance relative to a desired end state.  Demonstrate algorithms and technology to enable precise ship-relative navigation in GPS-denied environments.

Aerodynamics research to demonstrate a new method for in situ measurement if ship airwake dynamics.  Demonstrate a leap forward in the capability to run real-time simulations of the coupled aerodynamics involved in ship-based recovery of rotary wing aircraft in order to advance the capability of piloted simulations and increase their effectiveness as training tools.

High Fidelity Composite Characterization for Rapid Certification of Advanced Structures - application of previously developed advanced characterization methods for current and emerging next generation Composites.  This data will feed rapid certification through advanced damage modeling and failure predictions.  Advanced Galvanic Compatibly Theory for Operationally Optimized Material Selection - validation and transition of novel compatibility theory to improve material selection and design in vehicle sustainment and life extension.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     FLEET FORCE PROTECTION AND DEFENSE AGAINST UNDERSEA THREATS
                                                     Fleet Force Protection and Defense against Undersea Threats efforts include applied research for complementary sensor and processing technologies for platform protection.  Current small platforms (both surface and airborne) have little to no situational awareness (SA) or self-protection against air, surface, and asymmetric threats.  A goal of this activity is to provide these platforms with effective self-protection.  The technology areas specific to platform protection will develop individual, multispectral electro-optical (EO), infrared (IR), radio frequency (RF), electro-magnetic (EM), visual and acoustic or chemical sensors/biosensors and associated processing.  To defend platforms from current and advanced threats in at-sea littoral environments and in port, these technologies must improve multispectral detection and distribution of specific threat information.
                                                     
                                                         
                                                             3.480
                                                             0
                                                             Sensors & Associated Processing: 
-Finish Sensors & Associated Processing related efforts to develop an implosion-resistant hydrogen storage technology for use in undersea fuel cells, development of wide area standoff detection of explosives, and study of Electrochemical sensors for the distributed, remote detection of explosives.

Undersea Warfare:
-Conduct undersea storage capacity of hydrogen by developing an implosion-resistant, safe, and inexpensive hydrogen storage technology that addresses powering autonomous systems, such as autonomous undersea vehicles and distributed autonomous underwater networks, for persistent force protection and defense against undersea threats.  

Materials and Chemistry:
-Design and develop, utilizing room temperature ionic liquids to demonstrate and fabricate inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks.  
-Develop real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection. 
-Develop and design a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries.  
-Develop chemical vapor sensing strategy for application in marine environment, significantly different than terrestrial environment.   
-Demonstrate electrochemical detection elements incorporated into electronic integrated circuits. 
-Demonstrate efficiency of zinc sponge anode in an electrochemical cell.
                                                        
                                                    
                                                     
                                                         
                                                             5.775
                                                             0
                                                             Undersea Warfare:
Ongoing research in Undersea Warfare, examples of research include conceptualizing and performing laboratory and field studies to: developing acoustics technology and associated signal processing for the detection of small unmanned aerial vehicles (UAVs); continued development of a pressure tolerant, inexpensive hydrogen storage based on hydrogenated graphene to increase undersea storage capacity.

Materials and Chemistry: 
Ongoing research in Materials and Chemistry, examples of research include design and development, utilizing room temperature ionic liquids, to demonstrate and fabricate inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks; developing real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection; development and design of a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries; development of chemical vapor sensing strategy for application in a marine environment, significantly different than terrestrial environment; performance demonstrations of highly sensitive electrochemical detection elements incorporated into electronic integrated circuits; and demonstrations of high efficiency of zinc sponge anode in an electrochemical cell.
                                                        
                                                         
                                                             5.834
                                                             0
                                                        
                                                         
                                                             5.834
                                                             0
                                                             Sensors and Associated Processing: Develop a new 3D ISAR capability for moving targets in air,
space, ground, and sea to allow better target recognition.

Materials and Chemistry: Design and develop, utilizing room temperature ionic liquids, to demonstrate and fabricate
inexpensive, miniaturized, low power electrochemical sensors for use in autonomous as well as distributed sensor networks. Develop real time, standoff, moving target, laser based detection for explosives and hazardous chemicals with the intent of shifting the paradigm of trace chemical detection through surface contact swabbing to a faster, more flexible wide area, standoff method for significant enhancement of force protection. Develop and design a new class of safe high performance rechargeable zinc air batteries to supplant state of lithium-ion batteries. Development of chemical vapor sensing strategy for application in marine environment, significantly different than terrestrial environment. Significant accomplishments include performance demonstration of highly sensitive electrochemical detection elements incorporated into electronic integrated circuits. Demonstration of high efficiency of zinc sponge anode in an electrochemical cell. 

Undersea Warfare: Conceptualize and perform laboratory and field studies to: develop acoustics technology and associated signal processing for the detection of small Unmanned Aerial Vehicles (UAVs); and the development of a pressure tolerant, inexpensive hydrogen storage based on hydrogenated graphene to increase undersea storage capacity.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     ADVANCED ENERGETICS
                                                     Advanced Energetics efforts address technology development to provide substantial improvements in energetic material systems and subsystems, primarily in terms of performance, but also addressing safety, reliability, and affordability concerns.  Goals include: advanced energetic materials for warheads, propellants, and reactive material based subsystems for both defensive and offensive applications.  Efforts include: development of new fuels, oxidizers, explosive ingredients and formulations; and reliable simulation tools and diagnostics to develop and design superior-performance, and/or reduced-vulnerability systems tailored to specific warfighter missions.
                                                     
                                                         
                                                             5.014
                                                             0
                                                             Pursue research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/ reactive ingredients and formulations for the next generation higher performing systems.

Pursue research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without compromising performance. This work involves development of high quality, small particle energetic ingredients, novel processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Expand research in development and diagnostics of novel energy conversion concepts to enhance performance, more efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead application.
                                                        
                                                    
                                                     
                                                         
                                                             5.497
                                                             0
                                                             Ongoing research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/reactive ingredients and formulations for the next generation higher performing systems.
 
Ongoing research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without compromising performance. This work involves development of high quality, small particle energetic ingredients, novel processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Ongoing research focused on chemical processing technologies. Incorporate molecular design and crystal morphology technology into scale-up and process development.  New compliant commodity energetic ingredients will be transitioned to the industrial base as appropriate.
 
Continue research in development and diagnostics of novel energy conversion concepts to enhance performance, more efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead application.
                                                        
                                                         
                                                             5.380
                                                             0
                                                        
                                                         
                                                             5.380
                                                             0
                                                             Conduct research related to Advanced Energetics including development and evaluation of advanced explosive/propellant/
reactive ingredients and formulations for the next generation higher performing systems.

Conduct research in proof of concept efforts to develop insensitive explosives, propellants, and munitions without
compromising performance. This work involves development of high quality, small particle energetic ingredients, novel
processing techniques, and advanced energy conversion concepts; and involves both theoretical and experimental efforts.

Conduct research focused on chemical processing technologies. Incorporate molecular design and crystal morphology
technology into scale-up and process development. New compliant commodity energetic ingredients will be transitioned to
the industrial base as appropriate.

Conduct research in development and diagnostics of novel energy conversion concepts to enhance performance, more
efficiently exploit available energy, and more effectively couple energy to target for air, surface, and underwater warhead
application.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
                                                     Technology programs focused on providing technologically superior warfighting capabilities at reduced total ownership costs for surface and subsurface platforms through investments in applied research and advanced technology development of programs in:  a) Advanced Naval Power, b) hydrodynamics, c) structures, d) autonomy for unmanned surface vehicles (USV), and e) platform survivability. This element also includes the National Naval Responsibility in Naval Engineering (NNR-NE).  The NNR-NE supports early applied research in the areas of propulsion, platform structures, hydrodynamics, automation control and system engineering, design tools, naval power systems and ensuring a strong and healthy academic infrastructure.  Specific research themes are:

Advanced Naval Power Systems Technology:
Efforts address electrical and auxiliary system and component technology to dramatically improve energy and power density, operating efficiency, and recoverability from casualties. A major investment focus is providing the power and energy required for directed energy weapons on current and future surface combatants. Advanced Naval Power efforts include: developing technologies for high-power, cyber-secured energy networks, distribution and control of power, providing warfighting capability with more energy efficient systems; mitigate adverse impacts of alternative fuel on Naval platforms and equipment; and utilizing the Electric Ship Research and Development Consortium (ESRDC) efforts to develop modeling and simulation tools to provide critical design and operational capabilities for the all-electric ship program, accelerate development and demonstration of technologies, reduce risk of new technology insertion, and address the national shortage of electrical power engineers. 

Develop new machinery integration concepts. Develop simulation based Verification, Validation and Accreditation (VV&A) methods and technologies.  Contribute to system reconfiguration.  Design a ship electrical system architecture based on a main bus that distributes "rough" Direct Current (DC) power throughout the ship at nominally 10 KV.  Development of macro- and atomic-scale multi-physics models is being pursued to enhance understanding of materials processing and performance, energy conversion mechanisms, cyber-physical energy concepts, and power management.  System-level studies focus on the scalability and reliability of component technologies.  Another thrust is the development of tools to model heat transfer at multiple length scales allowing for simulation of heat flow through the ship in order to evaluate the impact of power conversion electronics, sensors, and weapons on the overall thermal balance of the vessel.

Advanced Sea Platform Technology:
Hydrodynamics: Critical platform design for surface ships hydrodynamics that is focused on the theory, computation, and lab and at-sea experimentation to develop understanding and prediction capabilities for all hydrodynamic phenomena associated with surface ships and small craft, their effects on vessel performance, and concepts for modification.  Propulsor hydrodynamics is focused on understanding the physics of flow around propulsors and their interactions to improve propulsor performance, mobility, efficiency, and affordability, as well as prediction and control of various types of cavitation on propulsors and appendages. This also includes predictive capability of cavitation inception, thrust breakdown, and erosion phenomenon and scaling laws. Technology efforts in the area of Subsurface Hydrodynamics include identifying, understanding, predicting, and controlling flow physics, as well as turbulence and stratified wakes.  This is further applied to Subsurface Maneuvering Technologies, and understanding the Dynamics of Interacting Platforms. Additionally hydrodynamic technologies focused on the signature aspects of the hull-propulsor interaction and maneuvering.

Platform Structures: Focused on time-varying, structural reliability analysis and prediction for a ship structural system with uncertainty quantification and propagation. Specific topics include novel structural configurations across composite and metallic materials and prediction methods for advanced global hull strength, local panel and component strength, fatigue and fracture strength, and seaway loads and load effects for high-speed/high-performance ships and vessels.  Hull life assurance addresses development of new structural system approaches for surface ships and submarines, including the management of weapons effects to control structural damage and the improvement of structural materials.

Unmanned Surface Vehicles (USV): Autonomy for USVs and related mission functions aligned with Naval S&T strategic focus on autonomy and unmanned vehicles. Unmanned Sea Surface Vehicle (USSV) applied research includes short-term motion forecasting for recovery of USSVs on a host ship in higher sea states and determination of slamming loads on high-speed planing hulls for structural weight reduction Distributed intelligence for automated survivability addresses both the basic technology of automating machinery control systems, as well as, distributed control of systems utilizing autonomy for mission context based reconfiguration.

Sea Platform Survivability Technology:
Aligned with survivability S&T strategic focus area, research investigates electromagnetic (EM) sources (including major ferro and non-ferromagnetic sources, eddy currents, and Corrosion Related Magnetic Fields (CRM)) that are associated with naval platforms.  Develop understanding of EM field propagation relationships and analysis aids, and technologies to predict the electromagnetic properties of a naval platform.  Advance physics based understanding of platform acoustics. Discover and develop algorithms and methods that will enable the development of improved design, analysis, and prediction tools for enhanced acoustic performance. Understand, design and develop optical and acoustic metamaterials to control light and sound propagation over a large frequency range.  New architectures to overcome challenges associated with loss, bandwidth, and scalability are being explored.  Design and develop models, algorithms, and integrated development environments for simulation and control of complex, interdependent, distributed shipboard machinery systems to enable integrated, autonomous operation and reconfiguration of shipboard machinery systems.  Efforts also include: signature reduction, hull life assurance, hydromechanics, distributed control for automated survivability (includes damage control), and advanced naval power systems. Signature reduction addresses electromagnetic, infrared, structural acoustics and acoustic signature tailoring, both topside and underwater. Develop and advance time critical stealth technologies for SSBN and SSN programs.
                                                     
                                                         
                                                             71.587
                                                             0
                                                             Advanced Naval Power Systems Technology:
Pursue research related to the Next Generation Integrated Power System (NGIPS) and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons on current and future surface combatants. 
Conduct applied research related to critical S&T to investigate efforts related to Power & Energy Technology, including alternative power sources, UAV fuel cell development and power and energy outreach and sustainability efforts.
Finish effort to make significant impact in high voltage power electronics technology to enable compact power converters, medium voltage distributed power architectures, new weapons and sensor systems for Navy and Marine applications. 

Advanced Sea Platform Technology:
Conduct applied research related to critical S&T to investigate platform design efforts related to propulsor and subsurface hydrodynamics; structural reliability science; and structural acoustics. 

Expand research related to the unmanned sea surface vehicle and Medium Displacement Unmanned Surface Vehicle (MDUSV)  and USV Swarm efforts.  

Pursue research related to naval engineering and platform design, including Ohio Replacement Program efforts.
 
Sea Platform Survivability Technology:
Conduct applied research related to critical S&T to investigate efforts related to signature reduction; machinery autonomy; and platform survivability. 

Science & Technology to Address Complex Hybrid WarfareThreats: 
- Continue and expand efforts related to directed energy weapons, Route Reconnaissance and Clearance methodologies, and development of modular, reconfigurable, integrated multi-modal stand-off detection and neutralization of explosive hazard (IED & Mines) system. 
- Complete research in the mitigation of Counter Improvised Explosive Devices (C-IED) effects (blast, blunt trauma, ballistics) on personnel.
- Initiate projects to counter complex hybrid warfare threats. S&T technologies will address a broad range of multi-faceted threats that employ both conventional and unconventional forces.

Applied Research Challenge (ARC): 
- Continue base program efforts including network information sciences, long-range high-resolution imaging, ocean surface scatter in radio frequency (RF) propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis for operational environments, and reactive composite materials.  Continued development of advanced undersea autonomy for Naval missions.

Materials and Chemistry:
Understanding methods for fabricating nickel/graphene/cobalt magnetic tunneling junctions to develop new tunnel barrier materials technology for fast low power radiation hard memory and magnetic sensors.  This effort will be a paradigm shift for magnetic tunnel junction technology, which is significantly different than use of conventional oxides such as magnesium oxide (MgO) and aluminum oxide (Al2O3). Successful accomplishments have been made to show that graphene can be used as a tunnel barrier material.

Electronics:
Create and explore new high voltage, high efficiency wide bandgap and ultra-wide bandgap power switches for electric propulsion and electric weapons.
                                                        
                                                    
                                                     
                                                         
                                                             72.772
                                                             0
                                                             Advanced Energy Systems Research:
Ongoing applied research related to critical S&T in Power & Energy Technology related to energy systems.  This research in energy systems provides innovative energy technologies and system designs to increase mission capability.  Areas of research include all scientific and engineering aspects of the production, conversion, delivery, and use of energy for installation critical infrastructure, forward operating and remote bases, humanitarian assistance and disaster relief operations, manned and unmanned platforms, and general energy network applications. Primary objectives are to improve warfighting readiness, effectiveness, and flexibility through research projects focused on enhancing energy cyber-security, resiliency and efficiency.  Research programs often include activities that purposely incorporate veterans and other military personnel into projects to enhance military applicability and to provide a sustainable source of military-experienced professionals for the DoN energy workforce.

Advanced Naval Power Systems Technology: 
Ongoing research related to the NGIPS and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons on current and future surface combatants. 

Advanced Sea Platform Technology: 
Ongoing applied research related to critical S&T to investigate platform design efforts related to propulsor and subsurface hydrodynamics; structural reliability science; and structural acoustics. Expand research related to the unmanned sea surface vehicle. 

Ongoing research related to naval engineering and platform design, including Ohio Replacement Program efforts. 

Sea Platform Survivability Technology: 
Ongoing applied research related to critical S&T to investigate efforts related to signature reduction; machinery autonomy; and platform survivability. 

Science & Technology to Address Complex Hybrid Warfare Threats: 
Ongoing projects to counter complex hybrid warfare threats. S&T technologies will address a broad range of multi-faceted threats that employ both conventional and unconventional forces. The S&T technologies will continue to expand and emphasize various compact platforms in multi-environments.

Applied Research Challenge (ARC):

Ongoing base program efforts, initiated in FY 2017 and FY 2018, including network information sciences, long-range high-resolution imaging, ocean surface scatter in RF propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis for operational environments, and reactive composite materials. In particular, continue research to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of counter-UUV autonomy options; implementations and testing. 

Materials and Chemistry: 
Ongoing research for understanding methods for fabricating nickel/graphene/cobalt magnetic tunneling junctions to develop new tunnel barrier materials technology for fast low power radiation hardened memory and magnetic sensors.  This continuing effort will be a fundamental shift for magnetic tunnel junction technology, which is significantly different than the use of conventional oxides such as MgO and Al2O3. Favorable accomplishments have been made to show that graphene can be used as a tunnel barrier material.

Electronics: 
Ongoing research to create and explore new high voltage, high efficiency wide bandgap and ultra-wide bandgap power switches for electric propulsion and electric weapons.
                                                        
                                                         
                                                             67.859
                                                             0
                                                        
                                                         
                                                             67.859
                                                             0
                                                             Advanced Naval Power and Energy Systems Research and Technology: 
Advanced energy systems research includes a significant research program with the Hawaii Natural Energy Institute (HNEI) at the University of Hawaii that is focused on the analysis and optimization of resilient electrical grids and microgrids in the Pacific region.  Prior and on-going research has demonstrated the ability of advanced batteries and other power management technologies to greatly enhance the stability and reliability of electrical grids possessing high penetrations of variable renewable energy resources.  Results from these demonstrations will be used to evaluate and increase the energy resiliency of critically infrastructures on DOD installations in the Pacific.  The HNEI program has also initiated a new collaboration with the Alaska Center for Energy and Power (ACEP) at the University of Alaska Fairbanks to explore the use of energy storage technologies and distributed energy resources to enhance the energy resiliency of microgrids at remote locations and at DOD facilities in cold weather environments.

To support both new and existing surface ship and submarine programs, specific new and ongoing efforts are aimed at supporting electrical system reliability, as well as advanced power distribution and control and will utilize the Electric Ship Research and Development Consortium (ESRDC) to develop modeling and simulation tools, system analysis tools and models to provide critical design and operational capabilities for the all-electric ship program, accelerate development and demonstration of technologies, and to reduce risk of technology insertion. These efforts also address the national shortage of naval electrical power engineers. 

Ongoing research related to the Next Generation Integrated Power System (NGIPS) and Distribution/Control of Power Advanced Power Systems with a focus on power and energy requirements for directed energy weapons and advance sensor systems on current and future surface combatants, as well as for unmanned naval platforms.

Advanced Sea Platform Technology: 
New and ongoing applied research related to critical S&T that supports platform design and advanced capability efforts related to propulsor, surface, and subsurface hydrodynamics; platform performance, and platform structural reliability. Specifically, efforts to utilize advanced analytics (machine learning and artificial intelligence), incorporate environmental effects on platform performance, research related to advancing unmanned sea surface vessel technologies and capabilities. Specific naval engineering and platform design efforts to support set-based design for the Next Generation Attack Submarine SSN(X), and efforts to mitigate technology and susceptibility risk for the COLUMBIA class submarine program and the Future Surface Combatant Force. 

Sea Platform Survivability Technology: 
New and ongoing applied research related to critical S&T to investigate efforts related to signature reduction; structural and machinery acoustics; machinery autonomy; and platform survivability (detectability and susceptibility); and acoustic and non-acoustic signatures. Specifically, efforts utilizing advanced analytics (machine learning and artificial intelligence) and the integration of environmental effects on platform performance and detectability, Specific naval engineering and platform design efforts to support the Next Generation Attack Submarine SSN(X), and efforts to mitigate technology and susceptibility risk for the COLUMBIA class submarine program and the Future Surface Combatant Force. Ongoing base program efforts, initiated in FY 2018 and FY 2019, include ocean surface scatter in RF propagation, wake measurement technologies, thermal management systems, high power control modules for ship application, decision support/uncertainty analysis in operational environments, and reactive composite materials.

Submarine Security S&T
New and ongoing research efforts focused on the science and physics based signal detection technologies that, individually or as a system, can impact the security of the SSBN and submarines in general. Efforts looking at both passive and active detection technologies with near term (0-5 years), mid-term (5-10 years) and far term (10-20 years) implications, as well as improving the understanding of the generation, radiation, propagation, scatter, and detection of a variety of signal types (acoustic, chemical, optical, electromagnetic, hydrodynamic and radiological) associated with a submarine's operation.

Autonomy Technology: 
Ongoing research related to critical multidisciplinary autonomy challenges that cut across areas/domains, including air, sea, undersea and ground. This includes multi-disciplinary research into the science of autonomy focuses on four interrelated areas: scalable and robust distributed collaboration among autonomous systems; human/unmanned system collaboration; autonomous perception and intelligent decision-making; and intelligent architectures for autonomous systems. Continue research to develop and test autonomy for Medium Displacement Unmanned Surface Vehicle (MDUSV) missions including perception and classification. Ongoing efforts, initiated in FY 2018 and FY 2019, include network information sciences, long-range high-resolution imaging, and decision support/uncertainty analysis for operational environments. In particular, continue research to develop and test autonomy for Unmanned Undersea Vehicle (UUV) missions including understanding of counter-UUV autonomy options; implementations and testing. Autonomy development involving a shared world model and sensor feedback will continue. Extensive in-water testing will continue.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease is due to the completion of the Applied Research Challenge (ARC) program which concludes in FY19.
                                                    
                                                
                                                 
                                                     NAVAL RESEARCH ENTERPRISE
                                                     The Independent Applied Research (IAR) R2 activity was stood up in FY 2013 as the Naval Research Enterprise (NRE) to consolidate all NRE related IAR investments. Projects funded in this R2 Activity are intended to be approximately 2-3 years in length.  Based on historical trends approximately 30% of these projects will turn over each year.  The Naval Research Enterprise (NRE) encompasses the IAR efforts focused on solving a wide range of Naval Science and Technology (S&T) fleet issues utilizing unique Naval Warfare Center (WC) laboratory capabilities. Efforts under this activity address the full spectrum of the Naval Research and Development Framework using focus areas which engage Naval aviation, sea surface, undersea, space, weapons, communication, information, and human systems. The IAR Program provides participating WCs with in-house funding for applied research to support the execution of their assigned missions by: 
-Developing and maintaining a cadre of active researchers who can distill and extend results from worldwide research and apply them to solve Naval problems.
-Promoting the hiring and development of talented new scientists and engineers (S&E) with the insurance of proper mentoring with senior personnel.
-Encouraging collaboration with universities, private industry, and other Navy and Department of Defense laboratories. 

Funded projects are chosen through rigorous internal competition by each WC's selection committee and typically last two to three years.  IAR projects are generally designed to promote investment in high-risk/high-payoff research and also allow young S&Es to manage Navy relevant research projects. A limited number of successful efforts developed under the In-House Laboratory Independent Research (ILIR) basic research Program Element 0601152N are matured and further developed under the IAR program with the goal of transitioning these technologies to the warfighter.
                                                     
                                                         
                                                             4.535
                                                             0
                                                             - Complete FY 2016 IAR projects which were three years in duration.
- Continue IAR projects initiated in FY 2017.
- Initiate FY 2018 IAR projects that are intended to be approximately three years in length.
                                                        
                                                    
                                                     
                                                         
                                                             4.586
                                                             0
                                                             Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational Endurance, Sensing and Sense-Making, and Scalable Lethality.  FY19 IAR projects will expand efforts in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft sciences.  Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings, Active Sonar-based Cooperative UUV Interception, HFA Tactical Oceanography, and Ultra Short Pulse Laser Induced Plasma Filaments for Extended Covert Communications.
                                                        
                                                         
                                                             4.562
                                                             0
                                                        
                                                         
                                                             4.562
                                                             0
                                                             Independent Applied Research (IAR) shall align with Naval Research framework priorities (IAR projects which were three years in duration); Augmented Warfighter, Integrated & Distributed Forces; Operational Endurance, Sensing and Sense-Making, and Scalable Lethality. FY20 IAR projects will expand efforts in the areas of physics, chemistry, biotechnology, earth sciences, mathematics, and other hard and soft sciences. Representative projects include; Life Preserver Performance in Waves, Electronic Warfare Activity Recognition, Boron-Based Solid Fuel Development for Ramjet Application, Modularization Algorithm for Additive Manufactured Parts, Data Visualization Support for Creation of a Numerical Table: Effects on Training and Performance, Development of a Fully Integrated Ignition System for Multiple Pulse Hybrid Rocket Motor Firings, Active Sonar-based Cooperative Unmanned Underwater Vehicle Interception, and Ultra Short Pulse Laser Induced Plasma Filaments for Extended Covert Communications.

Fund the development of innovative prototypes at Warfare Centers and Naval Laboratories solving key warfighter problems that are identified through the Hacking for Defense innovation process pipeline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This PE supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms.  Each PE Activity has unique goals and metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient improvement in component or system capability such that the 6.2 applied research projects meet the need of or produce a demand for inclusion in advanced technology that may lead to incorporation into acquisition programs or industry products available to acquisition programs.  Efforts funded in this PE also include energy programs in support of Navy energy guidance and efforts in support of the Ohio Replacement program.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             59.871
                                             56.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             116.371
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         24.142
                                                         Funding used to advance research and facilitate technology adoption for lithium-ion battery
safety and electrical grid resiliency, reliability and security.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Alternative Energy Research
                                                     
                                                         24.142
                                                         Funding used to carryout alternative energy research in several areas including modeling and simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-secure and resilient micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts addressing energy challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and Australia.
                                                    
                                                     
                                                         28.000
                                                         Funding used to carryout alternative energy research in several areas including modeling and simulation tools for energy efficient ship design, unmanned vehicle power systems, cyber-secure and resilient micro-grids, marine-derived renewable energy, and a variety of shore-based energy efforts addressing energy challenges in the Asia-Pacific regions, including Hawaii, Alaska, Guam, California, and Australia.
                                                    
                                                
                                                 
                                                     Power Generation and Storage Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Conduct and expand on-going competitively awarded efforts that improve Li-ion battery safety and increase micro-grid resiliency and efficiency
                                                    
                                                
                                                 
                                                     Battery Storage and Safety
                                                     
                                                         4.828
                                                         Funding used to conduct effort to develop safer battery technologies, including nonflammable electrolytes and safe cell technology, and to increase micro-grid resiliency and efficiency, including advancements in battery technologies and utilization.  Conduct and expand on-going competitively awarded efforts that improve Li-ion battery safety and increase micro-grid resiliency and efficiency.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Hybrid Composite Structures Research for Enhanced Mobility
                                                     
                                                         4.828
                                                         This effort will develop advanced fiber reinforced plastics for maritime craft and vessel structural components having the strength and weight benefits of traditional composite materials but without the corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable structures for high load applications culminating in building and testing a full-scale lightweight ramp structure capable of supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression member, drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller vessels such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy Amphibious Connector.
                                                    
                                                     
                                                         5.000
                                                         This effort will develop advanced fiber reinforced plastics for maritime craft and vessel structural components having the strength and weight benefits of traditional composite materials but without the corresponding cost and producibility limitations.  In addition, this effort will develop hybrid inflatable structures for high load applications culminating in building and testing a full-scale lightweight ramp structure capable of supporting a 75 ton M1A1 tank.  This ramp concept combines a metallic or composite compression member, drop stitch panels, and tension cables to form a lightweight, foldable ramp compatible with smaller vessels such as the Expeditionary Fast Transport and amphibious craft concepts such as the Ultra-Heavy Amphibious Connector.
                                                    
                                                
                                                 
                                                     Standoff Detection of Buried Hazards
                                                     
                                                         1.931
                                                         Detection of Buried Hazards : Develop the basic signal processing requirements for the Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into system specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and seismic excitation for buried object detection in outdoor environment
                                                    
                                                     
                                                         3.000
                                                         Detection of Buried Hazards : Develop the basic signal processing requirements for the Laser Multi-Beam Differential Interferometric Sensor system have been analyzed and transformed into system specifications.  Draft the necessary test plan to investigate the effectiveness based both acoustic and seismic excitation for buried object detection in outdoor environment
                                                    
                                                
                                                 
                                                     Advanced Energetics Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         7.500
                                                         These funds will be used towards the advanced demonstration of energetic materials in a variety of weapon system applications to include:  high performance solid rocket and air breathing propulsion, reactive materials demonstrations and effects in advanced lethality and effectiveness models, advanced warhead concepts to include novel reactive shaped charge configurations, hybrid reactive material warhead demonstrations, and the development and demonstration of any necessary modeling and simulation capabilities for quantification of damage effects on adversary weapon systems, and other potential energetic technologies.
                                                    
                                                
                                                 
                                                     Advanced Hull Form Development and Demonstration
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         8.000
                                                         Using computation fluid dynamic modeling, design innovative sea-keeping small-craft with improved performance characteristics utilizing advanced building techniques and materials.
                                                    
                                                
                                            
                                             Not applicable.
                                             Congressional Interest Items not included in other Projects.
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                                 Applied Research
                                 
                                     0.000
                                     54.526
                                     63.212
                                     56.604
                                     56.604
                                     50.623
                                     51.624
                                     52.674
                                     53.728
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, Expeditionary Forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Post limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects. Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     2.000
                                                
                                            
                                        
                                    
                                     Cyber Pure Line Item redistribution realigned $6.273M from Project 3001 into Project 2958.
                                
                                 
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             0.000
                                             0.000
                                             6.273
                                             6.273
                                             5.877
                                             6.005
                                             6.125
                                             6.248
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 3001 in PE: 0602131M MARINE CORPS LNDG FORCE TECH beginning in FY 2020.
                                             This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                             
                                                 
                                                     Expeditionary Cyber
                                                     This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             6.273
                                                             0
                                                        
                                                         
                                                             6.273
                                                             0
                                                             Cyber related research will be conducted to develop methodologies to securely transfer information real-time across security boundaries for tactical users. Research will expand upon general cyber health assessments for distributed systems to understand cyber resilience for systems-of-systems. Develop new algorithms and tools to demonstrate Cyber-EW capabilities for tactical engagement. Cyber-related approaches will be used to better characterize digital waveforms for better situational awareness.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 2020 is due to realignment of Expeditionary Cyber from the Expeditionary Cyber R-2 Activity in Project 3001 and placed into Project 2958 beginning in FY 2020.
                                                    
                                                
                                            
                                             The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
                                        
                                    
                                     
                                         3001
                                         Marine Corps Landing Force Tech
                                         
                                             0.000
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                                             50.331
                                             50.331
                                             44.746
                                             45.619
                                             46.549
                                             47.480
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds applied research; technology assessment, road mapping, and concept development; and less technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new Science and Technology (S&T). This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.
                                             
                                                 
                                                     COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)
                                                     This activity investigates robust, resilient, and secure networked communications pathways and capability that support an expeditionary force's distributed and disaggregated operations. Research supports both networked and local computation for communications that exploits the expeditionary forces close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent and Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic operations and as such are susceptible to cyber attacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications networks; distributed computing to support information dissemination to all echelons; improved capabilities in over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software and data processing to support formation of an appropriate common picture. Other efforts include power management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within the joint environment.
                                                     
                                                         
                                                             4.219
                                                             0
                                                             - Continue development of urban/restricted environment communications technologies.
- Continue Adaptable Antennas, Self-Adapting Radio Prototype and RF Technologies efforts.
- Complete a limited distributed, Cyber Technology development effort.
- Complete a meta-material antennas effort.
- Complete an Electro-Magnetic Technologies effort.
- Complete Cognitive Networking and Trusted Computing Technology efforts.  
- Initiate Advanced Expeditionary Cyber Technology efforts.
- Initiate Photonic Component Technologies
- Initiate Full Duplex Technologies 
- Transfer all USMC applied research Cyber Technology to Expeditionary Cyber Activity.
                                                        
                                                    
                                                     
                                                         
                                                             4.430
                                                             0
                                                             Understanding the lightweight, deployable character of expeditionary forces, efforts are focusing on the improving and expanding the operational capability of Command, Control, Communications and Computers which requires rethinking many of the underlying technologies. Investigations include increasing bandwidth and dynamic range in portable systems. Also included are electromagnetic signature management, countermeasure and interoperability technologies to manage control and exploitation of the electromagnetic spectrum. Focus is also on developing underlying technologies to enable multifunction operations at multiple-domain cryptography and security levels.
                                                        
                                                         
                                                             4.750
                                                             0
                                                        
                                                         
                                                             4.750
                                                             0
                                                             The Command, Control, Communications and Computers (C4) research focuses on operations in the challenging warfighter electromagnetic spectrum environment by making investments in the multifunction electronic warfare domains. Mission requirements include lightweight, portable, deployable systems for expeditionary forces. Investigations include increasing bandwidth and dynamic range in portable systems. Also included are electromagnetic signature management, machine learning, countermeasures and interoperability technologies to manage control and exploitation of the electromagnetic spectrum. Focus also includes developing underlying technologies to enable multifunction operations at multiple-domain cryptography and security levels. Research is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and Expeditionary Cyber research to address the multifunction requirement of future systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     FIREPOWER
                                                     The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo beneficial to expeditionary maneuver warfare. Maintaining focus on size, weight, power, cost Size, Weight, Power, Cost and Distributed, Intermittent and Limited environments stresses the technical solutions available.

Technologies being developed are intended for application on both current and future expeditionary weapons and elements of the kill chain. They include, but are not limited to, the following: fuze, fire control, launch/propulsion, lethality, and accuracy.
                                                     
                                                         
                                                             6.131
                                                             0
                                                             - Continue investigation of the scalability of variable effects conventional munitions and gun technology for improving firepower effectiveness while increasing affordability and decreasing logistics burden in support of expeditionary warfare.
- Continue development of precision fires engagement technologies, to include trajectory shaped 81mm mortars, 83mm missiles, and smaller precision munitions.
- Continue design and development of lightweight technologies to provide individual Marines enhanced capabilities to detect and identify man-sized targets to the maximum effective ranges of their individual weapons, during all conditions (daylight, limited visibility, & darkness), by integrating multiple optics capabilities into a single system.
- Continue Semi-Autonomous Fires Technology.
- Continue Awareness for Lightweight Engagements and Remote Targeting (ALERT) to develop large 
- Complete Azimuth and Inertial Micro-electromechanical System (MEMS) Navigation System (AIM) to develop low cost, precision, inertial navigation systems for use in highly accurate handheld targeting systems, shoulder launched missiles, and munitions.
- Complete development of concepts for a 155mm mortar or self-propelled Howitzer that would utilize existing stockpiles of 155mm artillery ammunition.
- Complete Caseless, Lightweight, Low-volume Round (CLLVR) to develop lightweight, small caliber ammunition for individual, crew served, and remotely mounted weapons.
- Initiate High-Reliability Dual Purpose Improved Conventional Munitions (DPICM) Replacement (HRDR) to develop high-reliability sub-munitions fuzing technologies.
- Initiate development of concept for thin film materials to thermally mask equipment and munitions and provide counter rocket, artillery, and mortars (C-RAM) capability for future munitions.
- Initiate development of concepts for a 155mm mortar or self-propelled Howitzer that would utilize existing stockpiles of 155mm artillery ammunition.
                                                        
                                                    
                                                     
                                                         
                                                             8.190
                                                             0
                                                             This activity will continue research of end-to-end navigation technologies suitable for flight corrections of gun launched munitions in satellite and network denied environments.  Development of real-time, multi-spectral target detection and identification systems continue for individual shooters, providing anomaly and object detection and decision-aid algorithms.  Materials research focuses on thin film coatings that change how munitions interact with electromagnetic waves, and on novel materials and processes to improve energetic output of explosives. Munitions efforts will focus on increasing range and precision at low cost.
                                                        
                                                         
                                                             7.595
                                                             0
                                                        
                                                         
                                                             7.595
                                                             0
                                                             Resources in this activity will be used to conduct research in end-to-end navigation technologies suitable for shaping the trajectories of extended range, precision, gun-launched munitions in satellite- and network-denied environments. 
Conduct research into real-time, multi-spectral target detection and identification technologies for individual shooters will continue in order to improve anomaly and object detection and decision-aid algorithms. Conduct
research to develop thin film coatings that will change how munitions interact with electromagnetic waves, and for novel materials and processes to improve energetic output of explosives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     FORCE PROTECTION
                                                     This activity investigates new ways and means to protect forces and materiel across all operational settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic Warfare, and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are exacerbated due to Size, Weight, Power, Cost constraints inherent to Marine Corps operation and the harsh nature of the amphibious environment. 

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced sensors for counter tactical surveillance, active protection, and signature management. This activity also considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and threat detection systems as well as technologies for improved protection for individuals against blast, ballistic and blunt impact threats.
                                                     
                                                         
                                                             6.579
                                                             0
                                                             - Continue development of technologies for stand-off detection and neutralization of mines, IEDs, and Unexploded Ordnance (UXO).
- Continue development of technologies to defeat side/top attack and advanced mine fuzes (seismic, acoustic, and infrared) through advanced signature reduction, duplication, and projection.
- Continue a program to determine the feasibility to detect and neutralize anti-helicopter mine threat.
- Continue broad based material (ceramics, fiber and fiber re-enforced plastics) studies so that significant weight reductions (greater than 50%) can be achieved.
- Continue studies to improve ballistic and blast armor material and systems models so that novel concepts can be evaluated and material property characteristics which provide the necessary improvements can be identified prior to significant monetary investments.
- Continue a program to develop modular mission packages for the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue a program to study the use of autonomous vehicles in the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Complete Counter Rockets, Artillery, Mortars, and Sniper efforts addressing indications and warnings for pre-shot sniper detection and enabling detection of sniper observation and targeting in advance of a ballistic event.
- Complete the development of technologies that will detect and classify optics (sniper scopes, ccds, eyeball, etc.) from a moving platform.
- Complete the scientific investigation into an integrated PPE performance tool for assessing coordinated human and armor performance (mobility, back-face deformation, area of coverage, propensity for injury and mass).
- Complete technology development programs to address force protection personal protective equipment capability gaps (Transitioned from Maneuver activity).
- Complete the refinement and improve current suite of advanced biomechanical instrumentation to assess potential reductions of Warfighter mobility and functionality caused by PPE systems.
- Complete modeling and simulation efforts for the Warfighter-as-a-System analysis approach and methodology combining survivability, mobility, and warfighter performance parameters.
- Complete the study of technologies to enable detection of explosive hazards and surveillance/targeting systems in complex environments such as jungles and the littoral environment.
- Initiate the study of technologies to enable detection of explosive hazards and surveillance/targeting systems in complex environments such as jungles and the littoral environment.
-Initiate projects that enable detection of explosive hazards and surveillance/targeting systems in challenging operational environments based on previous study.
                                                        
                                                    
                                                     
                                                         
                                                             6.670
                                                             0
                                                             This activity is emphasizing developing miniaturized hardware sensing systems for the detection of threats across a variety of sensing modalities to include visual, thermal, RADAR, and Light Detecting and Ranging to take advantage of unique susceptibilities of threat systems at significant ranges.  Leveraging these sensor systems, there will be development of computer vision and machine learning approaches for automated target recognition within these innovative sensing modalities. Work also continues to track technologies in the area of passive armor but there will be decreasing investments in this area until basic research in materials science provide opportunities for significant improvement in protection levels.
                                                        
                                                         
                                                             6.500
                                                             0
                                                        
                                                         
                                                             6.500
                                                             0
                                                             Research will continue to focus on detecting ambush threats and surveillance of vehicles and personnel prior to reaching threat engagement range.  Sensing modalities and advanced algorithms leveraging computer vision and machine learning will continue to be developed to provide counter targeting and tactical surveillance.  Improve signature management and control, to include material development, will be explored.  Develop improved active protection system countermeasures to expand threat set and protected area and improve robustness to operational environments and enabling technologies for countering unmanned aerial vehicles through kinetic and directed energy means.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     HUMAN PERFORMANCE, TRAINING AND EDUCATION
                                                     This activity investigates two technology investment areas, warrior resilience, and decision-making and expertise development. Warrior resilience is focused on advanced training technologies and methodologies that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates the development and improves the retention of skills in decision making, situation awareness, and individual and team adaptability and coordination on decentralized, dynamic and dispersed battlefields.
                                                     
                                                         
                                                             3.153
                                                             0
                                                             - Continue studies into next generation physical performance enhancement methodologies and technologies (enhanced warfighter psycho-physical performance).
- Continue research to evaluate the feasibility of integrating augmented reality technologies into current and emerging training systems.
- Complete the development of foundational learning theories extended to complex tasks for a range of expertise levels, training mitigation strategies triggered by neurophysiological markers of learning, cognition and expertise, and principles of expertise development on a continuum of novice to expert.
- Complete development of statistical methods for measuring small unit decision making (SUDM), using previous work on developing assessments of small unit decision making (e.g., Levels of Mastery), and provide a series of training sessions on statistical modeling to enable ground work to be laid by SUDM projects to also use statistical modeling.  
- Complete research into the effects of glucose administration to mitigate stress reactions in trauma patients.
- Complete design and development of an automated functional movement screening system to provide a low cost accurate solution for fit-for-duty evaluations and injury prevention training.
- Initiate research into automated simulation content generation via a field worn sensor suite.
- Initiate research for establishing optimal training intervals for improvement in physical performance and warrior mindset.
- Initiate the use of augmented reality technologies into tactical decision making tools to support information dominance requirements.
- Initiate research into developing artificial intelligence to support infantry simulation based training.
                                                        
                                                    
                                                     
                                                         
                                                             3.687
                                                             0
                                                             As efforts decrease in the areas of trauma mitigation and functional movement studies, focus will shift towards simulation-based training, operational decision tools, and physical training tools. Rapid advances in artificial intelligence and terrain and environment collection have provided an opportunity to explore potential impacts into tactical unit-level infantry training and mission planning. Efforts will investigate means with which to document, classify, and data collect on current training programs enabling the development of tools to enhance these programs to increase effectiveness and minimize injury. Efforts will also include an increase in training tools for operation in Electronic Warfare (EW) and Cyber contested environments.
                                                        
                                                         
                                                             3.700
                                                             0
                                                        
                                                         
                                                             3.700
                                                             0
                                                             Across the three technology investment areas of 'Warrior Resilience' (WR), 'Decision Making and Expertise Development' (DMED), and Operational Tools (OT) research will continue to focus on providing small unit leaders with effective training and tools to gain them the winning edge on the battlefield. These capabilities will provide information to the warfighter at the point of friction and with increased information flow ("the right information, presented the right way, at the right time") to aid cognitive reasoning about the effects of the battlefield - whether physical or physiological - and mitigation of negative aspects of combat. The WR portfolio will fund research into further understanding the necessity, and ability, to train front-line (infantry) troops for maximum performance. The DMED portfolio will research and implement state-of-the-art and science of learning-based training techniques to improve the development of small unit decision making expertise. The Operational Tools portfolio will increase the ability of the warfighter to process information and speed decision making by implementing novel data collection techniques (multi-spectral collection of signals across the electro-optical spectrum) and processing of these inputs for display - in real time, as the ultimate goal - directly to the individual who requires the information to make a timely, accurate decision.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                                     This activity investigates enhanced situational awareness, persistent surveillance, and tactical decision making through automated analysis of data and rapid integration of information and acquired knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers, especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations, operational course of action (COA) development, and autonomous surveillance in support of distributed operations.
                                                     
                                                         
                                                             6.553
                                                             0
                                                             - Continue development of capabilities to integrate socio-cultural models of human behavior with the ability to forecast the processes of decision making through predictive forecasting models.
- Continue research to develop algorithms that can disambiguate complex network graphs containing millions of sparsely characterized nodes.
- Continue research in deep machine understanding of information requirements relevant to amphibious warfare.
- Continue research on technologies needed to enable multi-INT sensors to collaborate in real time on complex fusion tasks.
- Continue a project to enable the synchronized planning and management and ISR assets given a set of disparate mission information requirements.
- Continue effort to represent disparate data as a reduced feature vector.
- Continue research in analytics for limited and isolated computational environments to enable advanced analytic capabilities to be available on expeditionary lightweight computing platforms.
- Complete work on specific nanomaterial triggers and receptors.
- Complete development of urban sensing technologies to detect weapons at distance.
- Complete work on new optical taggants with improved producibility.
- Complete development of low power consumption urban sensing technologies.
- Complete development of information on demand technologies to provide the warfighter with the right information at the right time.
- Complete efforts addressing "battlespace awareness" of human networks, improving the accuracy of classification decisions and enabling a human network predictive capability. Once a human network sensor can be defined and dynamically observed in a common feature space, predictive capabilities are realized. If one network is observed to be moving towards at risk behavior, a generalized force warning may be enabled addressing the threat associated with all networks with similar human network sensors. When combined, research into human network awareness, network classification and network prediction, will be a powerful tool for warfare against the irregular actor.
- Complete research in automated techniques to establish the reliability of data from human and machine sources.  
- Complete development of advanced analytics (data disambiguation, conditioning, fusion and dissemination) as a set of map reduce tasks that can run across highly distributed data architecture.
- Complete research on the automated deconfliction and fusion of multi-intelligence tracks on movers of interest, enabled by a rich maritime ontology and active wiki technology.
- Complete research in characterizing patterns of life from persistent track data.
- Complete research on collapsing networks inferred from disparate data sources.
- Complete research in representing the content of large data stores in a way that allows remote and accurate searching against data indexes to be enabled.
- Complete development of distributed information architecture technologies.
- Complete Actionable Intelligence for Expeditionary and Irregular Warfare effort which includes real-time methods for Identifying Human Networks.
- Complete development of adaptable enemy course of action engine to manipulate adversary decisions.
- Complete efforts to track entities of interest in a high clutter environment via geolocation of optical 
tags from a UAV platform.
- Complete efforts to derive high resolution models of human networks statistically, with associated behavior attributes.
- Complete technology development efforts required to enable a lightweight hyperspectral sensor capable of material characterization.
- Complete research on technologies needed to produce products from multi-modal information in response to information requirements by leveraging cloud data access capabilities.
- Complete effort to mature machine vision classifiers to the detection of specific objects from airborne video.
- Initiate effort to mature machine vision classifiers to the detection of specific objects from airborne video.
- Initiate effort to represent graph based representations of the information content of a cloud that can be shared over limited bandwidths between clouds.
- Initiate effort to develop advanced query capabilities on no-SQL data bases.
- Initiate effort to develop novel analysis capabilities applicable to open source data.
- Initiate effort connecting tactical clouds to each other and connecting tactical clouds to traditional Marine Corps Tactical Service Oriented Architecture environments. The goal is that each cloud and non-cloud instance is able to replicate all (but only) mission critical data in a bandwidth efficient manner.  
- Initiate research on using machine learning to project Measures of Effectiveness Performance based on Common Tactical Picture and Common Intelligence Picture content and on autonomous tactical decision support tools informed by these projections.   
- Initiate research on using artificial intelligence to compose and trigger analytic workflows based on the content of big real-time data streams and research on training classifiers to predict links between insurgent groups and between insurgent groups and other entities over time.  
- Initiate research on computational accuracy throttling and power mitigation strategies for real-time processors operating under constrained and fluctuating power resources.
                                                        
                                                    
                                                     
                                                         
                                                             6.969
                                                             0
                                                             This activity will begin to divest investments in hardware centered approaches to low power sensing and advanced optical components for multi-spectral imagers.  However, investments in smart graphs, network shaping metrics, actionable visualizations will continue. Increased focus will be on investments in context aware (smart) Artificial Intelligence (AI), automation, machine learning, deep learning, and computer vision algorithms. Additionally work will begin on research in strong artificial intelligence applied to the domain of decision support (memory neural networks) and in context adaptive pattern recognition systems (looping), as well as to leverage foundational theory for reinforced learning
                                                        
                                                         
                                                             6.276
                                                             0
                                                        
                                                         
                                                             6.276
                                                             0
                                                             Conduct research in applying supervised learning and unsupervised learning algorithms to the Naval domain.  Continue development of strong Artificial Intelligence as applied to both images and text. Accelerate development of algorithms that can infer patterns in common intelligence and tactical pictures useful to the development of decision support tools.  Accelerate the development of planners that can learn from historical data.  Develop a question answering capability that is relevant to the Naval domain.  Exam network formation, growth and fracture.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     USMC FNC TECHNOLOGY CANDIDATES
                                                     This R-2 Activity, formerly named USMC Future Naval Capabilities (FNCs), addresses the applied research associated with the Marine Corps' participation in the Department of the Navy's (DoN) Future Naval Capabilities (FNC) Program.  The objective of the work in this Program Element (PE) is to develop and mature technologies needed by the Marine Corps to initiate FNCs in PE 0603640M Marine Corps Advanced Technology Development (ATD) that can be commenced at higher Technology Readiness Levels (TRLs).  Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0602750N Future Naval Capabilities Applied Research, where the Navy's participation in the FNC Program is funded.  The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in PE 0603640M Marine Corps Advanced Technology Development (ATD).  Funding for technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  ONR is working closely with the Resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces. 

Prior to FY19, the underlying FNC Program investments in this PE were aligned to specific FNC projects.  In order to increase agility, exploit technology advances, and respond quickly to naval needs, future applied research investments supporting FNC technology candidates are being developed in a more flexible manner. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE 0603640M Marine Corps Advanced Technology Development (ATD). The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Investments are organized to enhance collaboration with the acquisition stakeholders and their resource sponsors.  

A complete accounting of the technologies being developed in this PE will be provided separately to the Congressional oversight committees.
                                                     
                                                         
                                                             4.630
                                                             0
                                                             - Continue Automated Processing for Spectral Exploitation and Dissemination (APSED) - Develop autonomous cueing algorithms.
- Continue Compact Wide Area Reconnaissance and Spectral Sensor (CWARSS) - Research and assess compact processing and storage hardware for sensor management, image refinement and storage, and dissemination.
- Continue Radar / Context Fusion - Research and design software algorithms to summarize Human Intelligence (HUMINT) data as a spatial threat surface.
- Continue Data Conditioning - Research and design machine content extraction algorithms and algorithms capable of formatting a structured report.
- Continue Network Adaptive Communication Services - Research and design a software policy specification that uses inputs from mission priorities, users and data conditioning that is based on Dynamic Tactical Communications Network (DTCN) prioritization.
- Complete SHD-FY13-02 Ground Based Air Defense On-The-Move (GBAD). 
- Complete Radar Fusion and False Track Mitigation - Improve real-time algorithm effectiveness within the relevant environment.
- Complete EMW-FY16-01 Densified Propellant Fire From Enclosure - Confined Space(FFE/CS) Propulsion Technologies.
- Initiate EMW-FY17-01 High Reliability DPICM Replacement (HRDR).  This effort will increase the legacy 155mm Dual Purpose Improved Conventional Munition (DPICM) projectile cannon fired sub-munition reliability to at least 99% and allow the Marine Corps to retain an anti-personnel/anti-armor, artillery-based Area Effect Munition (AEM) capability.
- Initiate EPE-FY16-01 Advanced Topcoat Systems for Ground Vehicle (ATS-GV) - Continue development of isocyanate free topcoat resin systems for the ground vehicle.
                                                        
                                                    
                                                     
                                                         
                                                             4.799
                                                             0
                                                             The technologies being pursued under this activity include, but are not limited to, investments that focus on developing and maturing new capabilities for asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                                        
                                                         
                                                             4.800
                                                             0
                                                        
                                                         
                                                             4.800
                                                             0
                                                             Future Naval Capability Technology Candidate development in FY20 will continue to focus on a broad range of technologies including, but are not limited to, investments that focus on developing and maturing new capabilities for asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     LOGISTICS
                                                     This activity investigates the practical discipline and real world application of the deployment, sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments, and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment, planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy sources. These pillars are thoroughly integrated and perpetually related in execution.
                                                     
                                                         
                                                             5.589
                                                             0
                                                             - Continue applied research toward materials that will reduce, or prevent, wear and corrosion on systems and equipment.
- Continue development of high efficiency, high specific power, rugged, and inexpensive solar photovoltaic energy harvesting technologies.
- Complete development of water purification applied research focused toward small personal water purification devices. This includes previous work in an energy recovery system for enhancing the efficiency of small reverse osmosis water purification devices. 
- Complete applications of advanced material surface treatments and coatings for reducing required maintenance and enhancing operational readiness of expeditionary warfare vehicles, machinery, and electrical systems 
- Complete the development of advanced water location, harvesting, packaging, distribution, and quality monitoring systems to enable Marines to be fully self-sufficient for water resources on the battlefield.
- Complete operations research and analysis efforts to enhance seabased expeditionary supply chain concepts and technologies.
- Complete development of infrastructureless In-Transit Visibility (ITV) technologies to enable asset tagging, tracking, locating, and monitoring anywhere in the expeditionary supply chain.
- Complete the development of modular thermoacoustic systems capable of acting as power generation or heat-pump devices.
- Complete the development of energy scavenging technologies to minimize wasted thermal, RF, kinetic, and other energy on the battlefield.
- Complete the development of stochastic studies to model and insert Additive Manufacturing into the Naval Supply Chain.  
- Complete the development of a project to investigate the feasibility and attributes of the wireless transfer of power technologies for dismounted Marines.
- Initiate the development of stochastic studies to model and insert Additive Manufacturing into the Naval Supply Chain.  
- Initiate the development of a project to investigate the complex physical processes occurring associated with complex geometries when using laser directed energy metal deposition processes with titanium alloys.   
- Initiate the development of a project to investigate the feasibility and attributes of the wireless transfer of power technologies for dismounted Marines.
                                                        
                                                    
                                                     
                                                         
                                                             5.784
                                                             0
                                                             This activity includes developing technologies to anticipate and reduce maintenance demands while increasing reliability.  This includes applied research and evaluation of advanced manufacturing methods including metal additive manufacturing (AM), friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment.  Additional focus will be on developing a thorough understanding of material Process-Structure-Properties-Performance for high hard steel repair and other structural materials.  This research area also includes applied research to predict vehicle health and prognostics of remaining useful life for military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking to automate CBM practices through automatic data retrieval and algorithm development.

The focus of this investment area includes enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. Activities involve applied research into new, rugged, low cost, and high specific power solar cell technologies that are compatible with military use on flexible substrates, while overcoming current limitations including short-lived cell stability and small area cell growth.  Additionally, investigations will take place for developing more energy efficient components for the Marine warfighter and high energy and power density technologies to simultaneously curb exponential power use trends, reduce combat load, and  enhance mission duration and combat performance.
                                                        
                                                         
                                                             6.254
                                                             0
                                                        
                                                         
                                                             6.254
                                                             0
                                                             Logistics development in FY20 will focus on the broad range of technologies noted in the FY19 plans section above. Research into friction stir welding, additive friction stir welding, and cold spray for structural repair of Marine Corps equipment will complete.  Research will be initiated in artificial intelligence tools to support logistics planning, execution, and combat support.  Develop enhancing autonomous logistics aerial/ground asset teaming. Develop cyberphysical security of Digital Manufacturing methods, including Additive Manufacturing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MANEUVER
                                                     This activity investigates new ways and means to land forces and material through contested sea-land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations, research efforts will support autonomous operations across the sea-surf-ground environment, improved fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence manned-unmanned teaming and autonomous vehicle collaboration. 

The technologies included in this work address areas of mobility, materials, propulsion, signature reduction, modularity, and unmanned systems.
                                                     
                                                         
                                                             7.696
                                                             0
                                                             -Continue lightweight Expeditionary Systems Materials (ESM) efforts to determine feasibility of scaling and producing candidate structural armor.
- Continue mobility enhancement development effort for current and future light and medium weight Marine Corps vehicle programs.
- Continue efforts addressing technologies to mitigate acceleration and traumatic brain injuries to vehicle occupants.
- Continue efforts addressing advanced suspension systems with ride height adjustment capabilities, adjustable ride quality capabilities, rollover prevention, and load equalizing systems to enhance tactical mobility and survivability.
- Continue efforts addressing improvements in vehicle fuel efficiency by improvements in drive train efficiencies, engine efficiencies and alternative fuels capabilities to enhance tactical mobility.
- Continue technology development programs to address maneuver capability gaps in survivability such as an advanced seat technology effort to improve/increase occupant protection within the platform by reducing injury due to the effects of dynamic blast events and accidental vehicle rollover.
- Continue efforts in advanced perception and context-based reasoning aimed at the development of an autonomous vehicle capability that will provide mobility and logistics support to the dismounted Marine during Enhanced Company Operations (ECO).
- Continue the development of autonomy technologies and system concepts that will enable unmanned ground vehicles (UGVs) to be used as autonomous logistic connector vehicles.
- Continue lightweight armor, material, and structural technologies that enable maneuver and survivability of small, light expeditionary platforms.
- Continue survivability technologies that enable defeat of all unitary and tandem RPG and select Anti-Tank Guided Missile (ATGM) threats, and the demonstration of survivable vehicles.
- Continue non-GPS localization technologies such that autonomous vehicles can navigate in areas where satellite data is inaccessible.
- Continue the development of technologies that enable vehicle component modularity and reduce life cycle costs.
- Continue mobility technologies that enable improved vehicle agility and stability.
- Continue Advanced Mobility efforts in Future Fuel Alternatives and Advanced Propulsion and Suspension Technologies to improve vehicle fuel efficiency through improvements in drive train and engine efficiencies and alternative fuels capabilities to enhance tactical mobility.
- Continue the development of technologies that sustain vehicle components longer and reduce life cycle costs.
- Continue the development of autonomous technologies automating behavior generation and enabling adaptive behavior using virtual environments.
- Continue technology development programs to address expeditionary maneuver capability gaps.
- Continue the development of fuel saving vehicle technologies, including advanced transmission, power train, and electrical power system technologies.
- Continue the development of autonomous technologies by enhanced human machine interface (HMI) through gestures and natural language understood by unmanned ground systems (UGS).
- Continue survivability technologies to provide reduction in the probability of detection in a given background.
- Complete advanced seat technology effort to improve/increase occupant protection within the platform by reducing injury due to the effects of dynamic blast events and accidental vehicle rollover.
- Initiate technology development programs to address expeditionary High Water Speed capability gaps.
- Initiate development of cognitive reasoning systems that enable manned-unmanned teaming with high levels of autonomy.
                                                        
                                                    
                                                     
                                                         
                                                             10.516
                                                             0
                                                             Efforts will research advanced mobility technologies and concepts for tactical and combat ground and amphibious vehicles to extend the operational reach and range, enable higher operational tempo over rough terrain, and to provide protection against cyber threats.  This activity will emphasize efforts on providing an autonomous capability to the amphibious fleet for maneuver from ship to shore in a contested landing environment.  Also planned for development is autonomous perception, path planning, and vehicle controls for amphibious vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing craft.  Research will develop knowledge and models for characterizing the surf zone impacts on amphibious craft to allow for physics based simulation of unmanned amphibious craft transition from sea to land environments.  Also to be explored are vision based perception systems capable of robust object recognition and complex scene understanding in dynamic environments.  In addition efforts will address technologies that can lead to next generation manned ground vehicles.
                                                        
                                                         
                                                             9.022
                                                             0
                                                        
                                                         
                                                             9.022
                                                             0
                                                             Research will focus on intelligent mobility technologies to enable greater capability in harsh off road and littoral environments.  Efforts will include better understanding of the ground interface through terrain characterization and researching enhanced platform effectors that allow the system to adapt to varying terrain approaching real time thereby increasing operational tempo.   Efforts also include the development of forward-operating autonomous unmanned systems, in communication limited and Global Positioning System denied environments, with a focus on sense-making from local-sensors at the edge.  Research will continue to improve the impacts of the surf zone and other land-sea interfaces on vehicle dynamics.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of Modernization Enhanced Experimentation efforts.
                                                    
                                                
                                                 
                                                     EXPEDITIONARY CYBER
                                                     This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                                     
                                                         
                                                             6.690
                                                             0
                                                             - Initiate a USMC Expeditionary Cyber Applied Research Technology Activity addressing Cyber at the tactical edge.
- Initiate cognitive blind channel characterization.
- Initiate predictive software defined radio architecture.
                                                        
                                                    
                                                     
                                                         
                                                             3.574
                                                             0
                                                             Cyber related encryption and multiple-domain processing tools are developed to enable a new class of portable devices that can securely transfer information across multiple tactical user platforms. Research is performed on the phenomenology of cyber battle damage on a class of systems, and results are used to develop hardware and algorithms for assessing cyber system health.  Develop and test a new class of component technologies, architectures, and embedded algorithms that demonstrate improved cyber Electronic Warfare resilience. Technologies are developed to perform autonomic monitoring and self-healing of EW-cyber, Command, Control, Communications and Computers and information exchange systems. Cyber behavior research will also be performed on a class of autonomous systems to demonstrate optimized stability, efficiency and resiliency.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2019 to FY 2020 decrease is due realignment of Expeditionary Cyber from this Project and Activity to Project 2958 Cyberspace Activities for FY 2020.
                                                    
                                                
                                                 
                                                     FUTURE CONCEPTS, TECHNOLOGY ASSESSMENT, AND ROADMAPPING
                                                     This activity supports the planning and integration of technology development efforts across the entire Program Element (PE). In conjunction with the Concepts Based Capabilities System and the Marine Corps Warfighting Laboratory, unique and novel concepts for advanced warfighting are developed and validated. Effectiveness analyses are conducted to identify the synergistic effects that can be achieved through the integration of emerging technology with innovative tactics, doctrine, and techniques. Technology assessments are conducted to determine the supporting technologies that have the highest impact across the warfare areas, and warrant further investment within this PE. Technology Roadmapping is conducted to help identify opportunities to leverage technology development within the Department of the Navy and the Department of Defense, as well as, with the commercial sector and university communities. The resultant technology investment strategy is developed and used to guide out-year technology development efforts.
                                                     
                                                         
                                                             1.355
                                                             0
                                                             - Continue planning and integration of technology development efforts to meet imposing security threats that challenge our Nation.
- Continue a review and assess the Marine Corps' required surface connector capabilities specifically exploring promising and relevant research, technologies, capabilities and opportunities by which the Marine Corps can anticipate and identify potential solutions that meet the service's surface connector requirements.
- Continue a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Complete a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Continue planning and integration of technology development efforts to meet imposing security threats that challenge our Nation.
- Continue a review and assess the Marine Corps' required surface connector capabilities specifically exploring promising and relevant research, technologies, capabilities and opportunities by which the Marine Corps can anticipate and identify potential solutions that meet the service's surface connector requirements.
- Continue a technology assessment for a Cyber/Electronic Warfare Coordination Cell (CEWCC) to enable seamless integration of kinetic and non-kinetic fires during expeditionary operations.
- Complete a review and assessment of Expeditionary Force 21 (including revisions).  This new USMC concept describes how the Marine Corps must deploy and operate, and what force attributes will be required.  This study will describe Expeditionary Force 21 implications for S&T. Nested directly under Cooperative Strategy 21 (Naval Strategy), Expeditionary Force 21 covers a 10-year planning horizon that informs, and is informed by, other USMC concepts and documents.
                                                        
                                                    
                                                     
                                                         
                                                             1.593
                                                             0
                                                             Assess technologies that best address warfare environments and drivers described in the Marine Corps Operating Concept (MOC) and the Navy's A Design for Maintaining Maritime Superiority. This includes technologies within expeditionary design constraints that exploit scientific opportunities, and develop technology concepts to enable the execution of maneuver warfare in environments characterized by complex terrain including dense urban, technology proliferation, information used as a weapon, battles of signatures, and an increasingly contested maritime domain. Focus on and assess strategies that develop and field more flexible and adaptive technology quicker and with unit costs that win battlefield economics. Create roadmaps and concepts that enhance expeditionary capabilities against peer and near-peer adversaries whose technologies rival our own. Explore science and technology approaches that can speed up assessment, exploitation, and delivery of capability to expeditionary warfighters.
                                                        
                                                         
                                                             1.434
                                                             0
                                                        
                                                         
                                                             1.434
                                                             0
                                                             Assess systems of technologies that best address warfare environments and drivers described in the MOC and the Navy's A Design for Maintaining Maritime Superiority. Identify and integrate numerous technology options within expeditionary design constraints to develop technology counterparts to Operational Concepts. Create technology roadmaps, concepts, and holistic systems of systems approaches that fulfil the needs identified in Operational Concepts such as the Marine Corps' Expeditionary Advanced Based Operations Concept and Littoral Operations in a Contested Environment Concept and enhance expeditionary capabilities against peer and near-peer adversaries.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare and Combating Terrorism.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         1.931
                                                         Conduct Applied Research associated with two major thrust areas supporting Marine Corps warfighting capabilities. 

Cyber-Development of active cyber defense techniques -

Conduct Cyber-Development of active cyber defense techniques on relevant tactical vehicles. Demonstrate these active defense techniques in a lab environment. Construct attacks for INL benchmark model to determine if Cyber Physical model can detect intrusion via metrics. Cyber technique development against UAS threat. Development of local time and frequency event scenarios associated with low level transient system dynamics needed to measure and control transient responses.

Asset Lifecycle Management - 

Conduct research for new sensors and integrated vehicle health management systems for emerging vehicle programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance overall asset lifecycle management.  While existing and prior research has been targeted to supporting the large legacy fleets through leverage of existing vehicle sensors and controller area networks, this research will investigate new asset health data sensing systems to support more advanced diagnostics and prognostics asset management capabilities.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Interdisciplinary Expeditionary Cybersecurity Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         This program will fund the following research efforts in FY19:
- Identification of system vulnerabilities within blue and gray
cyberspace that affect Expeditionary Cyber operations
- Develop proof of vulnerabilities, where applicable 
- Propose defensive technologies and methodologies for target
platforms
                                                    
                                                
                                                 
                                                     Marine Corps Asset Life-Cycle Management
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.000
                                                         Conduct research for new sensors and integrated vehicle health management systems for emerging vehicle programs and prototypes, such as the Armored Reconnaissance Vehicle, in order to enhance overall asset lifecycle management.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                     49.431
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                                     53.923
                                     56.685
                                     Continuing
                                     Continuing
                                
                                 The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval Research and Development Framework. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     The funding increases in FY 2020 reflects the increased emphasis and investment in Artificial Intelligence related applied research associated with advancing naval capabilities for decision making tools, systems, and supporting technologies.
                                
                                 
                                     
                                         0000
                                         Common Picture Applied Research
                                         
                                             0.000
                                             35.846
                                             36.348
                                             49.297
                                             49.297
                                             49.431
                                             52.157
                                             53.923
                                             56.685
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise (NER) stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this program examine concepts and technologies that enable the transformation to network centric warfare. Network centric capabilities rely on information to connect assets and provide timely and accurate understanding of the environment. The mission area requirements for rapid, accurate decision-making; dynamic, efficient, mission-focused communications and networks; and pervasive and persistent sensing drive network centric S&T investments.
                                             
                                                 
                                                     COMMUNICATION AND NETWORKS
                                                     The overarching objective of this activity is to develop high throughput dynamic wireless communications and network technologies critical to the mission performance and robustness of naval communications for widely dispersed, mobile air, land, surface and submerged platforms.  These platforms are often Size, Weight and Power (SWaP) limited, and will operate under constraints of cluttered Radio Frequency (RF) spectrum, harsh Electro-Magnetic Interference (EMI) and Beyond Line Of Sight (BLOS) conditions.  The technical payoff is increased network data rates, interoperability across heterogeneous radios, dynamic bandwidth management, and greater mobile network connectivity.  The operational payoff is that warfighters from the operational command to the tactical edge have near real-time access to information, knowledge and decision-making necessary to perform their tasks, including coalition and allied forces.  Emphasis is on tactical edge communications and networks to fully realize net-centric warfare, bridging the Global Information Grid (GIG) and the 'disadvantaged user', e.g., small-deck combatants, submarines, unmanned vehicles, distributed sensors and ground units in urban and RF challenged environments.  

The current specific objectives are:

- Radios and Apertures: Develop technologies for high band radio, electrically-small and actively scanned antennas, addressing critical issue of radio spectrum bandwidth efficiency, spectrum contention and clutter, agile frequency communications with dynamic spectrum access, all-digital front-end with wide dynamic range, power amplifier efficiency, multipath effects, saltwater propagation and BLOS communications. Develop algorithms and signal processing for space-time-frequency diversity communications, including measures for electronic protection, such as low-intercept, antijam waveforms and modulation.  Develop affordable antenna technologies for small size and weight, high radiation efficiency, and wideband operation with rapid beam-steering.  Develop alternatives to RF communications in airborne and terrestrial environments as well as high data rate underwater communications for undersea warfare (distributed sensor netting, unmanned underwater vehicle data exfiltration, submarine Communications at Speed and Depth) using electro-optic/infra-red (EO/IR) technologies.  Develop secure, high bandwidth communications systems and the exploitation of existing and emerging network protocols that will avail development of new, Low Earth Orbit (LEO) based data transport mechanisms.

- Tactical Networking and Network Control/Management: 
Develop advanced networking techniques for robust, highly dynamic environments; interoperable networks for secure communications and protocols, bandwidth and network management techniques that manage and allocate bandwidth across tactical and theater levels in support of net-centric operations. Develop rapidly auto-configuring and self-organizing networks with efficient and survivable routing, secure authentication, mobility management and Quality-of-Service guarantee, while optimizing network resources.  Address low bandwidth, synchronization and reliability for Service Oriented Architecture (SOA)/middleware architecture in both mobile ad-hoc networks (MANET) and infrastructure-based Internet Protocol (IP) backbone networks. Develop cognitive network planning and operations engines whose criteria are based directly on mission objectives, while self-adapting and managing the spectrum allocation and radio resources in such a way that network operations, SOA community of interest, and computer network defense are integrated to form a single common tactical network picture that requires a minimum of human intervention and skill.
                                                     
                                                         
                                                             7.283
                                                             0
                                                             Continued research in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite Communication (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Continued network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities addressed unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Focused on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications.  Demonstrated a digital design receiver testbed for compressed sensing techniques for a communications relay; and real time application of analytic complex network theory metrics to both aid the prediction of network performance and to assist a cyber tool to identify and track network strengths and weaknesses.
                                                        
                                                    
                                                     
                                                         
                                                             7.242
                                                             0
                                                             Information Technology: 
Objective is to provide resilient and effective network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities address unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Current work and near-term plans focus on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications. Specific research examples include increasing the performance of low powered networks by using compressed sensing technology and technology to improve the design of distributed and cooperative Intelligence, Surveillance and Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations in denied and contested Electromagnetic environments. 

Conduct ongoing research and related thrusts in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite Communication (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.
                                                        
                                                         
                                                             7.223
                                                             0
                                                        
                                                         
                                                             7.223
                                                             0
                                                             Communications and Networks: Continue ongoing research and related thrusts in antenna technology to include electrically small antennas, wideband multifunction antennas, compatibility of phased array antennas with naval platforms and marine environments, directional beam forming/steering techniques, and special-purpose submarine communication antenna systems; radio communications to include anti-jam and low-probability-of-intercept techniques, Satellite communications (SATCOM) performance enhancements, interference mitigation, adaptive equalization, bandwidth efficient modulation, cognitive radio for dynamic spectrum management, and high data rate tactical communications techniques including communications at speed and depth (for submarines); and wireless networks to include mobile ad-hoc wireless networking algorithms/protocols, end-to-end Quality-of-Service, joint/coalition interoperability, service oriented tactical networking, mission-based policy and network controls and management.

Initiate new efforts and research supporting the development of a transmission signal waveform that is less detectable, but operates with higher capacity for a given range, than existing waveforms.

Information Technology:  Continue work to provide secure, resilient, effective network-centric and information warfare capability for the Navy/Marine Corps by addressing deficiencies and science gaps in tactical networks. These capabilities address unique military environment and application challenges enabling new mission concepts requiring minimal human intervention. Current work and near-term plans focus on three specific objectives: dynamic network structural analytics and adaptation; robust network organization and transport, distributed group collaboration and discovery; and adaptive signaling and sensing to improve military wireless communications. Current research projects will deliver technology for high assurance Field-Programmable Gate Array (FPGA) application design, technology for increasing the performance of low powered networks by using compressed sensing technology, and technology to improve the design of distributed and cooperative Intelligence, Surveillance and Reconnaissance (ISR), Integrated Cyber and Electronic Warfare (ICE) operations in denied and contested Electromagnetic environments.
Develop a transmission signal waveform that is less detectable, but operates with higher capacity for a given range, than existing waveforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     APPLIED INFORMATION SCIENCES FOR DECISION MAKING
                                                     The goal of this activity is to develop enablers for decision making and mission execution, to achieve battlespace superiority.  It focuses on the development of algorithms and software technologies that identify and integrate informational content from multiple sources, leading to decision aids that support user-cognitive processes.  Because persistent sensors are generating massive amounts of data, the focus is on technologies that not only integrate information from diverse sources, but also provide indications of information significance in ways that support the user's decision needs, regardless of location and operational situation.  To achieve this, it must be possible to automate understanding of the battlespace by identifying objects, determining relationships among the objects, assessing intent, and automatically generating courses of action with associated risks and uncertainty.  Effort will also be devoted to developing technology for increasing assurance and security for Consultation, Command and Control (C3) information systems and technology for improving information discovery and information presentation in such systems.  The Nano Electronics Technology activity is focused on developing ultra-low power, higher performance computing devices and components that are based on novel functionalities of nanometer scale materials and are enabled by improved understanding of nanomaterials, new devices and circuit design concepts, as well as new architectures uniquely suited for nanoscale systems.Applied research in artificial intelligence for the unique challenges of the Naval domain including providing intelligent decision aiding while operating in the complex spatio-temporal environments of distributed Naval forces.
                                                     
                                                         
                                                             21.915
                                                             0
                                                             Information Technology: 
Initiated research to improve the operational capability of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility in timely and accurate decision and action. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. 

Electromagnetic Warfare: 
Initiated research in advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored with the intent of maintaining battlespace superiority.

Quantum Information Sciences: 
Continued research of Quantum Key Distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation.

Computational Methods for Decision Making (formerly Data Understanding, Information Integration, and Resource Optimization): 
Continued research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner.

Nanoscale Electronics Technology:
Continued research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. 

Cyber Defense:
Continued research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. 

Data Analytics:
Continued research in new approaches to support tactical decision makers and information superiority. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically re-planning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information.
                                                        
                                                    
                                                     
                                                         
                                                             22.434
                                                             0
                                                             Information Technology:
Objective is to improve the operational capability and security of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility in timely and accurate decision and action. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. Specific research examples include technology to detect and remediate security vulnerability in Commercial-off-the-Shelf software, technology to identify and locate individuals of interest using multi-biometrics, technology for goal driven autonomous systems, and technology to improve performance of Navy Watchstand personnel who must monitor multiple workstations concurrently.

Electromagnetic Warfare: 
The technologies being developed are advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored to maintain battlespace superiority.

Quantum Information Sciences: 
Conduct research of Quantum Key Distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable; and research of algorithms for naval functions such as routing, weapon-target pairing, etc., a key application such as radar cross section calculation. 

Computational Methods for Decision Making: 
Conduct research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner. The amount of data that the decision makers are facing today is much larger than any time before in human history.  In addition, the data is much more complex, heterogeneous and fast changing.  Analysis of such large and complex datasets is beyond the cognitive abilities of any single decision maker.  The aim of this thrust is to develop new methods for extraction and analysis of relevant information from large-scale datasets, and to develop new tools for distributed information sharing and decision-making. To achieve this aim, it is required to advance fundamental understanding of networks (such as social and organizational networks), and to integrate rigorous methods from mathematical and computational sciences with methods from social sciences. 

Nanoscale Electronics Technology: 
Conduct research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. 

Cyber Defense: 
Conduct research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. 

Data Analytics: 
Conduct research in new approaches to support tactical decision makers and information superiority. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically re-planning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information.
                                                        
                                                         
                                                             35.336
                                                             0
                                                        
                                                         
                                                             35.336
                                                             0
                                                             Quantum Information Sciences: Conduct research of quantum key distribution (QKD) protocols and implementations for the purpose of understanding the security implications for QKD in the maritime environment, the development of protocols that simultaneously minimize leakage of information to the environment and the creation of secure networks, as well as schemes to maximize the information carried by a continuous or discrete variable.  Conduct research into interconversion of optical and mechanical quantum states for memory and potential processing tasks.

Computational Methods for Decision Making: Conduct research of Information Integration, Automated Image Understanding, and Resource Optimization for the purpose of developing innovative methods for combining traditional and non-traditional data from sensors and disparate sources to provide the best estimate of objects, events, and conditions in the battlespace, in terms of their identity, associated error or uncertainty, context, impact, while inferring relationships and their intentions; developing automated, image and signal intelligence understanding tools based on rigorous mathematical and statistical methods that lead to improved change detection, improve object and activity detection and recognition capabilities, context and scene understanding, and inferring of the threat levels to support decision making and persistent and adaptive surveillance; and developing automated decision-support tools based on mathematically rigorous techniques (e.g., mathematical optimization) that support decision-making to ensure the best use of scarce and/or expensive resources, achieving optimal allocations for large complex scenarios, including ones that contain uncertainty, in drastically reduced amounts of time. Develop methods that support decision making in networked sensor management and allocation to ensure sensor assets are deployed in an optimal, or near optimal, manner. The amount of data that the decision makers are facing today is much larger than any time before in human history. In addition, the data is much more complex, heterogeneous and fast changing. Analysis of such large and complex datasets is beyond the cognitive abilities of any single decision maker. The aim of this thrust is to develop new methods for extraction and analysis of relevant information from large-scale datasets, and to develop new tools for distributed information sharing and decision-making. To achieve this aim, it is required to advance fundamental understanding of networks (such as social and organizational networks), and to integrate rigorous methods from mathematical and computational sciences with methods from social sciences. Imitate new research to study the interplay of three phenomena, heterogeneous and dynamically generated input data from various sources, online decisions, and online learning. Develop methods for integrating massive amounts of diverse data, and present useful information to a tactical commander for planning. Develop new ways to extract and understand human/content interactions to build an algorithm of personalized learning actions for learning and training purposes.

Nanoscale Electronics Technology: Conduct research in novel nanometer scale (feature size near or below 10nm) logic/memory devices and related circuits and architectures to deliver ultra-low power, light weight and high performance computational capability for autonomous vehicles and individual warfighters. Initiate exploration of ultra-low power computing applications utilizing mixed signal neuromorphic chips.

Cyber Defense: Conduct research in cyber systems, leveraging results from basic research program, developing and evaluating technical approaches for future naval capabilities. The program investigates technologies for enhancing efficiency, robustness and cyber resiliency for all classes of computing systems in naval enterprise systems as well as Navy's real-time safety critical cyber physical systems. Continue efforts to matures technologies and continue work to introduce new capabilities into many cyber security areas, such as automated cryptographic design exploration, cyber decoys and disinformation, automated Commercial off-the- shelf (COTS) cyber attack surface reduction, intrinsic cyber attack resilient industrial control systems, and many more. Addressing the root cause of cyber vulnerability and reducing reliance to operator is one of the main theme of the program.

Data Analytics: Conduct research in new approaches to support tactical decision making and assured networked command and control. This is performed by producing distributed situation assessment of a commander's environment through development of a common tactical picture; developing collaborative, distributed mission plans; monitoring and dynamically replanning mission execution as required; understanding their environment by being able to access distributed heterogeneous enterprise information stores intelligently through use of autonomic software; effectively using sensor information and making resource allocation decisions and information operations. Specific research involves real-time computing, decision aids and collaborative workspaces; secure distributed architectures; and information warfare methods to protect secure information. Initiate new research efforts supporting the development of a set of Assured C2 applications that can operate in challenging communications environments.

Electromagnetic Warfare:  Continue efforts to research and develop technologies for advancing the state-of-the-art in being able to uniquely identify target of interest in very complex environments using passive technologies to assure high confidence to the decision maker when combined with other information sources.  This is being accomplished by expanding specific emitter identification technologies into areas detecting previously unaddressed and unexplored to maintain battlespace superiority.

Information Technology: Objective is to improve the operational capability and security of Naval decision support systems and decrease the cost of these systems through transformative advances in information management that enables agility and timely, accurate decision making. The military capability from this task area is technology to support improved situational awareness and operational effectiveness, improved techniques for dealing with information-intensive applications, and information management processes that improve the speed and accuracy of decisions and actions. 

New research projects will deliver technology for Deep Learning networks that can explain their decisions, improved hydraulic efficiency for meso-scale robotic systems, and adaptive memory for long duration autonomous systems. 

Applied research on artificial intelligence in support of: Collaborative complex decision-making; Developing artificial intelligence technologies that actively inform and assist different stages of the decision making process; Developing interfaces and dialogue systems for human-machine teaming; Developing agile intelligent cognitive electronic warfare algorithms and architectures; Integrating artificial intelligence with robotic systems for human-machine collaboration and robot training; and Predictive maintenance (digital twin) for Naval platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increases from FY 2019 to FY 2020 reflects the increased emphasis and investment in Artificial Intelligence related applied research associated with advancing naval capabilities for decision making tools, systems, and supporting technologies.
                                                    
                                                
                                                 
                                                     MULTI-SOURCE INTEGRATION AND COMBAT IDENTIFICATION
                                                     This activity addresses Theater Air And Missile defense (TAMD), and responds to warfighter needs for rapid, high confidence Combat Identification (CID) of air and missile threats at long range, using real time and non-real time threat attributes and intelligence information.
                                                     
                                                         
                                                             1.530
                                                             0
                                                             Electromagnetic Warfare 
New algorithmic approaches are being developed to conduct automatic target recognition using associative learning.  A small sized design has been built to improve Radio Frequency (RF) detection of targets at High Frequency (HF) frequencies as precursors to adversary air attacks.  This in conjunction with improvements being made in HF surface wave radar array geometries should greatly improve operational capabilities in this reinvigorated part of the RF spectrum.  A new concept for rapidly assessing concurrently multiple missiles with multiple Electronic Warfare (EW) responses is being investigated to provide for rapid high quality assessment in this complex environment.
                                                        
                                                    
                                                     
                                                         
                                                             1.535
                                                             0
                                                             Electromagnetic Warfare: 
A small sized design has been built to improve RF detection of targets at HF frequencies as precursors to adversary air attacks.  This in conjunction with improvements being made in HF surface wave radar array geometries should greatly improve operational capabilities in this reinvigorated part of the RF spectrum.  A new concept for rapidly assessing concurrent multiple missiles with multiple EW responses is being investigated to provide for rapid high quality assessment in this complex environment.
                                                        
                                                         
                                                             1.550
                                                             0
                                                        
                                                         
                                                             1.550
                                                             0
                                                             Electromagnetic Warfare:
Continue efforts to improve RF detection of targets at HF frequencies as precursors to adversary air attacks and improvements in HF surface wave radar array geometries. Continue work on concepts for rapidly assessing concurrent multiple missiles with multiple EW responses to provide for rapid high quality assessment in this complex environment.

Expand ship signatures analysis for certain threat categories to determine how to mitigate vulnerabilities and develop methods for robust countermeasures employment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TACTICAL SPACE EXPLOITATION
                                                     The Tactical Space Exploitation initiative explores the application of new space craft technologies on small, light-weight and low-cost satellites, to enhance naval warfighting capabilities by taking advantage of the global access, revisit and connectivity provided by orbital platforms.

Spacecraft Technology: Affordable, expendable payload and bus technologies will be developed, which will serve as building blocks for future responsive space systems: payloads, bus technologies and significant space robotic technologies that address on-orbit inspection, servicing, repair and assembly, and mission-life extension.
                                                     
                                                         
                                                             5.118
                                                             0
                                                             Spacecraft Technology 
Develop advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Naval operations while also reducing the cost of Department of Defense (DoD) space activities.  Initiate efforts to develop the key tomographic algorithm needed to construct three-dimensional ionospheric electron density from persistent space-based stereoscopic observations, to enable significant passive reduction of Over The Horizon Radar (OTHR) registration errors. Initiate use of the new NRL Loop Heat Pipe (LHP) transient numerical model and stability theory to design oscillation-free LHPs, to enable precise, reliable spacecraft thermal regulation for higher mission reliability.
                                                        
                                                    
                                                     
                                                         
                                                             5.137
                                                             0
                                                             Space Research and Spacecraft Technology: 
Continue development of advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Navy-Marine Corps operations while also reducing the cost of DoD space activities.

Next-Generation Sensing:  
Conduct effort to develop a single pixel camera architecture for passive microwave imaging, maintaining currently delivered spatial resolution and calibration performance while significantly reducing current aperture diameter.  

Spacecraft Technology: Initiate development of a new capability for local Space Situational Awareness (SSA) with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this capability.
                                                        
                                                         
                                                             5.188
                                                             0
                                                        
                                                         
                                                             5.188
                                                             0
                                                             Space Research and Spacecraft Technology: Continue efforts to advanced, high-payoff technologies that will preserve, protect, and enhance space capabilities in the performance of functions that are of critical importance to Navy-Marine Corps operations while also reducing the cost of DoD space activities.

Next-Generation Sensing:  Continue efforts to develop a single pixel camera architecture for passive microwave imaging, maintaining currently delivered spatial resolution and calibration performance while significantly reducing current aperture diameter.  

Spacecraft Technology: Continue work to develop a new capability for local space situational awareness (SSA) with a novel system that detects and tracks objects in close proximity to a satellite that is equipped with this capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This PE supports the development of technologies that enable Information Warfare including communications and information assurance capabilities to enable all-source data access, tailored dissemination of information to Command and Control (C2) and Intelligence, Surveillance and Reconnaissance (ISR) users across the network, and rapid, accurate decision making based on this information.  The operational benefits sought are increased speed of response, accuracy, and precision of command; distributed self-synchronization; flexibility and adaptability to an operational situation; and decision superiority.  

Specific examples of metrics under this PE include:
- Increase network data rates and interoperability across heterogeneous radios; improve dynamic bandwidth management and mobile network connectivity.
- Increase the understanding of the battlespace by the development of automated tools for extracting information from images and signals, identifying objects, determining relationships among the objects, assessing intent, and generating courses of action.
- Improve the integration of sensors, networks, decision aids, weapons, and supporting systems into a highly adaptive, human-centric, comprehensive maritime system.
- Improve integrated signals electronics packages in small, light-weight, and low-cost satellites to test new concepts for global ship tracking and two-way data exfiltration.
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                                 This Program Element (PE) supports innovation-based efforts that will provide technology options for future Navy and Marine Corps capabilities. Efforts focus on advanced Naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; and Naval training technologies. Within the Naval Transformation Roadmap, this investment maps to future transformational capabilities and the FORCEnet pillar of the CNO and the Commandant of the Marine Corps vision for the future -- Naval Power 21. 

This PE supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US Government agencies and international partners.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval Research and Development Framework which is developed from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     The funding increase from FY 2019 to FY 2020 is due to the original PE structure being retained. Warfighter Sustain Applied Research project reflects the realignment of resources from PE: 0603671N (U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program (HRPP) back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research Protection Program (HRPP) R2 Activity.
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                                             Efforts in this PE focus on; advanced naval materials; biocentric technologies; environmental quality; human factors and organizational design; medical technologies; international science and science advisor programs; and Naval systems training and education. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                             
                                                 
                                                     ADVANCED NAVAL MATERIALS
                                                     Advanced Naval Materials efforts support several Science and Technology (S&T) Focus Areas, in particular Platform Design & Survivability, and perform research across a broad spectrum of technical areas including:  structural materials to increase platform performance and survivability at reduced weight and cost; advanced, high-performance materials for energy systems; corrosion mitigation strategies; high-temperature propulsion systems; and enhanced sonar transducers.
                                                     
                                                         
                                                             11.004
                                                             0
                                                             ADVANCED NAVAL MATERIALS:  Expand research on structural materials, including, but not limited to, the following: Nanostructured materials processing, composite development, cellular materials and high temperature materials.  Conduct applied research related to critical S&T to investigate corrosion control modeling, acoustic transduction technologies and environmental quality. Complete the development of low AC loss high temperature superconductors for advanced power.

MATERIALS AND PROCESSES:  Develop novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design of multifunctional material systems for use in new helmet suspension to mitigate multiple threats. Compositional modifications and processing parameters to optimize material performance have been demonstrated.
                                                        
                                                    
                                                     
                                                         
                                                             11.455
                                                             0
                                                             ADVANCED NAVAL MATERIALS:  
Conduct research on structural materials to include the following: Nanostructured materials processing, composite development, cellular materials, high temperature materials and alternative hull materials. Conduct applied research related to critical S&T to investigate corrosion control modeling, high strength corrosion resistant compositionally complex alloys, corrosion resistant additive manufactured alloys and acoustic transduction technologies.

MATERIALS AND PROCESSES:  
Development of novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Conduct design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design multifunctional material systems for use in new helmet design to mitigate multiple threats.  Conduct compositional modifications and processing parameters to optimize material performance that have been demonstrated, leading to current plans for their utilization.
                                                        
                                                         
                                                             14.715
                                                             0
                                                        
                                                         
                                                             14.715
                                                             0
                                                             -Conduct research on Agile Manufacturing Integrated Computational Materials Engineering (ICME).  This effort will establish a robust collection of predictive capabilities based on quantitative experimentation and characterization at all appropriate length scales to accelerate the development and optimization of new materials, and the design of advanced components while reducing the time required for qualification.  Application of these tools will enable greater confidence and utilization of additive manufacturing and other advanced manufacturing technologies.

-Conduct ongoing research on materials development and advanced processing technologies for acoustic transduction.

- Conduct research on structural materials to include the following: nanostructured materials and coatings processing, composite development, cellular materials, high temperature materials, metals and alloys for structural applications, and alternative hull materials.

- Conduct applied research related to critical S&T to investigate corrosion control modeling, high strength corrosion resistant coatings and compositionally complex alloys, and corrosion resistant additive manufactured alloys. 

-Conduct ongoing research that develops enabling manufacturing technology to scale up and improve affordability of science and technology products.  Key tasks for this period include development of affordable fabrication technology for submarine coatings.

Materials and Chemistry: Develop novel and scalable processing methods to produce mechanically robust high temperature superconductor tapes with minimal AC loss for various naval applications such as transformers, inductors, stators and for pulsed power delivery systems for all electric ships.  Design new microfluidic system for direct write additive manufacturing to significantly improve the existing techniques.  Design of multifunctional material systems for use in new helmet design to mitigate multiple threats.  Compositional modifications and processing parameters to optimize material performance have been demonstrated leading to current plans for their utilization.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is due to the Agile Manufacturing Integrated Computational Materials Engineering effort initiating in FY20.
                                                    
                                                
                                                 
                                                     BIOCENTRIC TECHNOLOGIES
                                                     Applied research to provide solutions for Naval needs based upon bio-inspired systems, sensors, robotics, and technologies; synthetic biology to produce high-value materials or to develop sentinel organisms; marine mammal diagnostics to support the Navy's Fleet Marine Mammal Systems; and augmented Warfighter performance.
                                                     
                                                         
                                                             5.709
                                                             0
                                                             NAVAL BIOSCIENCE:  
Continue research into the development of innovative naval biosensors, biomaterials, and bioprocess technology.
Investigate engineering development and optimization of sea-floor sediment energy harvesting system for sustainable and
autonomous powering of underwater sensor networks and AUV's. Conduct research on the development of microbial
fuel cells for powering a linear sensor array. Study microbial electrochemical systems for shipboard desalination/
waste-to-energy conversion and the closed-loop microbial fuels cells. Research explosive-sensing plants and microbial
electrobiosynthesis of liquid fuels. Initiate development of microbial electronic devices.

SYNTHETIC BIOLOGY FOR SENSING & ENERGY PRODUCTION:  
Continue research on synthetic biology studies of engineered sentinel organisms for environmental surveillance. Initiate
integration of programmable cellular controllers with robotic devices. 

LIFE SCIENCE AND BIOENGINEERING:  
Continue marine mammal diagnostics efforts, including immunobioassays for stress and infection detection and efforts to detect, treat, and prevent diseases in dolphins, including diabetes and kidney stones.   

NEURAL, SENSORY AND BIOMECHANICAL SYSTEMS:  
Continue efforts on naval biosensor to detect brain structures and blood vessels through skull bones. Investigate advanced biomimetic sensing and neural control for human-robot interaction to enable effective collaboration of warfighters and autonomous systems. Integrate biomimetic sonar with bioinspired autonomous undersea vehicles (with high-lift propulsors)to achieve closed loop control. Conduct research into bioinspired quiet, and maneuverable self-propelled line array using high-lift propulsors based on animal wing and fin biomechanics and in efforts of bio-inspired massively parallel vision systems. Study the development of brain-based intelligent systems to support high level interaction between warfighters and autonomous systems. Continue studies to develop electrosence and biosonar for MOC and Explosive Ordnance Disposal (EOD) missions and the development of improved recombinant antibodies for biothreat agents.

MATERIALS AND CHEMISTRY:  Develop novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force. This effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.
                                                        
                                                    
                                                     
                                                         
                                                             5.684
                                                             0
                                                             NAVAL BIOSCIENCE:  
Conduct research into the development of innovative naval biosensors, biomaterials, and bioprocess technology.
Investigate engineering development and optimization of sea-floor sediment energy harvesting system for sustainable and
autonomous powering of underwater sensor networks and AUV's. Conduct research on the development of microbial
fuel cells for powering a linear sensor array. Study microbial electrochemical systems for shipboard desalination/
waste-to-energy conversion and the closed-loop microbial fuels cells. Research explosive-sensing plants and microbial
electrobiosynthesis of liquid fuels. Continue development of microbial electronic devices.

SYNTHETIC BIOLOGY FOR SENSING & ENERGY PRODUCTION:  
Conduct research on synthetic biology studies of engineered sentinel organisms for environmental surveillance and
integration of programmable cellular controllers with robotic devices. 

LIFE SCIENCE AND BIOENGINEERING:  
Conduct marine mammal diagnostics efforts, including immunobioassays for stress and infection detection and efforts to detect, treat, and prevent diseases in dolphins, including diabetes and kidney stones.   

NEURAL, SENSORY AND BIOMECHANICAL SYSTEMS:  
Conduct efforts on naval biosensor to detect brain structures and blood vessels through skull bones. Investigate advanced biomimetic sensing and neural control for human-robot interaction to enable effective collaboration of warfighters and autonomous systems. Integrate biomimetic sonar with bioinspired autonomous undersea vehicles (with high-lift propulsors)to achieve closed loop control. Conduct research into bioinspired quiet, and maneuverable self-propelled line array using high-lift propulsors based on animal wing and fin biomechanics and in efforts of bio-inspired massively parallel vision systems. Study the development of brain-based intelligent systems to support high level interaction between warfighters and autonomous systems. Continue studies to develop electrosence and biosonar for Mine Counter Measures (MCM) and Explosive Ordinance Device (EOD) missions.

MATERIALS AND CHEMISTRY: 
Conduct development of novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force.  Success of this effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.  A major success has been demonstrated by utilizing NRL developed microbial resistant determinant assay for its advances to system design.
                                                        
                                                         
                                                             7.596
                                                             0
                                                        
                                                         
                                                             7.596
                                                             0
                                                             Bio-Inspired Systems: Applied research in areas of: Control of bio-inspired autonomous vehicles in complex maneuvers; and Integration of biomimetic sonar with bio-inspired underwater vehicles for obstacle detection and avoidance.

Human Interaction with Autonomous Systems: Applied research in areas of: Development of brain-based intelligent systems to support collaboration between humans and autonomous systems; and Research on human and robotic teammates. 

Biocentric Technology: Applied research of Naval biosensors, biomaterials, and bioprocess technologies: Accelerate engineering development and optimization of microbial undersea energy harvesting systems for sustainable and autonomous powering of Naval underwater sensor and communication nodes; Examine feasibility of microbial electrochemical systems for shipboard waste-to-energy conversion (including disabled submarine scenarios); Accelerate research in human microbiome for divers, combat swimmers, and submariners; Applied research of devices incorporating engineered sentinel organisms for environmental monitoring (including the human gut); and Integration of programmable cellular controllers with robotic devices. 

Bioengineering and Life Sciences: Applied research in the areas of: Sequencing technologies as diagnostic tools for viral pathogens in chemical and environmental samples; Various formulations of polymer mimics of mussel adhesion proteins for underwater applications; Highly-efficient proton exchange membrane fuel cells based on designer catalysts and novel catalyst supports for Naval applications; and Improving the health and welfare of the Navy's marine mammals including development of immunobioassays for stress and infection detection and acoustic analysis of dolphin sounds as an indicator of their well-being; 

Warfighting Augmentation: Applied research in multi-functional textiles that interact with autonomous life support, neuromuscular control and waste management, biosensors and bio-electronics, and adaptive and integrative protection.

Materials and Chemistry:  Develop novel approaches to rapidly identify antibiotic resistant genes in bacterial pathogens of importance for the entire US military force.  Success of this effort will enable our transitional partners, the Naval Medical Research Center and the Naval Medical Research Laboratories, for rapid identification of highly resistant bacterial pathogens.  A major success has been demonstrated by utilizing Naval Research Laboratory (NRL) developed microbial resistant determinant assay for its advances to system design.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increases from FY19 to FY20 reflects Biocentric Technologies R2 Activity focus to reduce scope in decision support/uncertainty analysis for operational environments, and increase scope in providing solutions for Naval needs based upon bio-inspired systems.
                                                    
                                                
                                                 
                                                     ENVIRONMENTAL QUALITY
                                                     Environmental Quality technologies enable sustained world-wide Navy operations in compliance with all local, state, regional, national and international laws, regulations and agreements.
                                                     
                                                         
                                                             2.574
                                                             0
                                                             - Continue development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms.
- Continue development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.
- Continue field evaluation of prototype robotic Hull BUG to identify gaps needed to refine and advance the technology for reduced drag, and significant fuel savings.
- Complete studies on oil emulsion issues and development of novel bilge water treatment systems for existing and new
ships.
                                                        
                                                    
                                                     
                                                         
                                                             2.764
                                                             0
                                                             - Development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms.

- Development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.

- Conduct field evaluation of prototype robotic Hull BUG to identify gaps needed to refine and advance the technology for reduced drag, and significant fuel savings.
                                                        
                                                         
                                                             2.672
                                                             0
                                                        
                                                         
                                                             2.672
                                                             0
                                                             - Ongoing development of new, advanced, environmentally benign Anti-Fouling (AF)/Anti-Corrosive (AC) coating systems for Navy platforms. 

- Ongoing development of advanced environmentally sound technologies for shipboard waste treatment and pollution abatement systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     HUMAN FACTORS AND ORGANIZATIONAL DESIGN
                                                     Applied research to improve system interface designs and human-level decision support in Naval contexts. Research areas include human-machine teaming, social networks and computational social science, and command decision making.
                                                     
                                                         
                                                             5.161
                                                             0
                                                             HUMAN COMPUTER INTERACTION/VISUALIZATION:  Continue research on audio-visual cue integration for 360-degree periscope displays by utilizing eye-tracking, sleep studies and traditional behavioral measures to characterize human performance on periscope-related tasks under a variety of physiological conditions.

COMMAND DECISION MAKING (CDM):  Continue development of task management algorithms applicable to agile supervisory control of teams involving human and autonomous agents. Research the development of an information infrastructure that is operational context sensitive to allow the dynamic prioritization of date based on its anticipated information value and mission criticality. Study building proactive decision support tools for Command and Control. Investigate Navigating in Uncertainty.

SOCIAL NETWORK ANALYSIS:  Continue research on socio-technical aspects of community mobilization and complex humanitarian operations, including the use of novel platforms, social networks and the impact of novel technologies on human behavior in crisis and collaborative contexts. Continue development of novel information feeds for Pacific Command and for testbeds and tool chains for rapid disaster analysis and response. Continue efforts on information conflicts, social-cyber behavior and hybrid warfare.  Initiate research on competitive narrative and digital media assessment.
                                                        
                                                    
                                                     
                                                         
                                                             5.777
                                                             0
                                                             HUMAN COMPUTER INTERACTION/VISUALIZATION:  Conduct research on audio-visual cue integration for 360-degree periscope displays by utilizing eye-tracking, sleep studies and traditional behavioral measures to characterize human performance on periscope-related tasks under a variety of physiological conditions.

COMMAND DECISION MAKING (CDM):  Development of task management algorithms applicable to agile supervisory control of teams involving human and autonomous agents. Research the development of an information infrastructure that is operational context sensitive to allow the dynamic prioritization of date based on its anticipated information value and mission criticality. Study building proactive decision support tools for Command and Control. Investigate Navigating in Uncertainty.

SOCIAL NETWORK ANALYSIS:  Initiate development of warfighting experiments for information environment assessment, civil-military communications (public affairs), information operations and psychological operations.
                                                        
                                                         
                                                             5.745
                                                             0
                                                        
                                                         
                                                             5.745
                                                             0
                                                             Human-Machine Teaming: Applied research on system interface designs and human-machine interaction methodologies that enable or enhance Warfighter performance and human-machine teaming. Focus areas include: (i) Physiological monitoring and cognitive state estimation; (ii) Psychoacoustics and audio-visual scene interpretation; and (iii) Rapid interface design evaluation. 

Social Networks and Computational Social Science: Applied research in information environment assessment, civil-military communications (public affairs) information operation, and psychological operations. This research addresses problems of countering influence operations, dealing with polarized audiences, and mitigation of social hysteria propagation in online and real-world information campaigns. These efforts include gamification to provide principles and foundational frameworks for development of training and exercises, including operating in contested information environments.   

Command Decision Making: Applied research in decision aid algorithms and human interfaces for command and control processes, to include alerting command staff when mission re-planning is required. Research technologies to capture and share practical knowledge that is learned on the job and effectively share with peers as a supplement to formal training. Conduct applied research for the development of supervised learning algorithms that capture mission planning workflow for a range of missions.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MEDICAL TECHNOLOGIES
                                                     Applied research in reducing operational health threats and enhancement of human performance; development of point-of-injury medical equipment, diagnostic capabilities and treatments; technologies to improve Warfighter safety and to enhance personnel performance under adverse conditions. To prevent duplication of effort, research is coordinated with other Services through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Committee.
                                                     
                                                         
                                                             6.462
                                                             0
                                                             UNDERSEA MEDICINE:  
Continue efforts to reduce operational injuries. Study decompression sickness (DCS) and arterial gas embolism (AGE), to include novel approaches to the prevention, detection and treatment of DCS/AGE, particularly by non-recompressive methods. Investigate the development of prophylactic agents preventing hyperbaric oxygen toxicity. Prolonged exposure to hyperbaric oxygen can be toxic to lungs, nervous system and eyes. Study the optimization of diver and submariner health and performance when exposed to a variety of environmental and unique stressors (heat and cold, prolonged deployments, effects of altered diurnal rhythms, non-standard breathing gases, lack of sunlight, etc). Explore novel pharmaceutical interventions for hyperbaric oxygen toxicity. Initiate research on improving performance in extreme environments including integrated diving helmet audio-visual displays; human-machine symbiosis; nutrition, hydration and gut microbiome studies; and genomics/metabolomic approaches.

REGENERATIVE MEDICINE:  
Continue the program with the Armed Forces Institute for Regenerative Medicine (AFIRM).

NOISE INDUCED HEARING LOSS (NIHL): 
Continue research to reduce noise at the source, i.e. jet engine quieting and flight deck noise reduction. Study the
biomedical effects of underwater sound as military divers must operate safely and effectively in potentially complex
underwater sound fields. Mitigate the impact of exposure to stressful combat environments prior to deployment through
"stress inoculation". Study the incidence, susceptibility, and mitigation strategies of NIHL and tinnitus. Research the
prevention, treatment and reversal of NIHL and tinnitus. Investigate the improvement of personal protective equipment
technology. Continue Jet Noise Reduction Project to utilize analytical modeling and simulation tools anchored by
experiment to develop and assess solutions enabling mitigation of jet induced noise from high performance tactical aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             5.839
                                                             0
                                                             UNDERSEA MEDICINE:  
Conduct efforts to reduce operational injuries. Study Decompression Sickness (DCS) and Arterial Gas Embolism (AGE), to include novel approaches to the prevention, detection and treatment of DCS/AGE, particularly by non-recompressive methods. Investigate the development of prophylactic agents preventing hyperbaric oxygen toxicity. Prolonged exposure to hyperbaric oxygen can be toxic to lungs, nervous system and eyes. Study the optimization of diver and submariner health and performance when exposed to a variety of environmental and unique stressors (heat and cold, prolonged deployments, effects of altered diurnal rhythms, non-standard breathing gases, lack of sunlight, etc). Explore novel pharmaceutical interventions for hyperbaric oxygen toxicity. Continue research on improving performance in extreme environments including integrated diving helmet audio-visual displays; human-machine symbiosis; nutrition, hydration and gut microbiome studies; and genomics/metabolomic approaches.

REGENERATIVE MEDICINE:  
Continue the program with the Armed Forces Institute for Regenerative Medicine (AFIRM).

NOISE INDUCED HEARING LOSS (NIHL): 
Conduct research to reduce noise at the source, i.e. jet engine quieting and flight deck noise reduction. Study the
biomedical effects of underwater sound as military divers must operate safely and effectively in potentially complex
underwater sound fields. Mitigate the impact of exposure to stressful combat environments prior to deployment through
"stress inoculation". Study the incidence, susceptibility, and mitigation strategies of NIHL and tinnitus. Research the
prevention, treatment and reversal of NIHL and tinnitus. Investigate the improvement of personal protective equipment
technology. Continue Jet Noise Reduction Project to utilize analytical modeling and simulation tools anchored by
experiment to develop and assess solutions enabling mitigation of jet induced noise from high performance tactical aircraft.
                                                        
                                                         
                                                             5.771
                                                             0
                                                        
                                                         
                                                             5.771
                                                             0
                                                             Undersea Medicine and Performance: Applied research efforts include: Integrated diving helmet audio-visual displays; and Pharmacological agents and technologies to mitigate decompression sickness and oxygen toxicity.

Sensory Neuroscience and Whole-body Physiology: Applied research to improve personal protective equipment and monitoring systems in order to mitigate biomedical effects of exposure to high-levels of acoustic pressure or electromagnetic energy.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     HUMAN RESEARCH PROTECTION PROGRAM  (HRPP)
                                                     Part 46 of Title 45, Code of Federal Regulations (CFR), Protection of Human Subjects (henceforth: "Common Rule") is codified in the Department of Defense (DoD) as 32 CFR 219, and implemented through DoD Instruction 3216.02, which is the policy that must be followed for human subjects research conducted, supported, or otherwise subject to regulation by any federal department or agency. The Secretary of the Navy Instruction SECNAVINST 3900.39E identifies the Chief of Naval Research (CNR) as providing support and expertise for human research protection in the systems commands, operational forces, training commands and DON-supported non-DoD institutions. The HRPP program satisfies the aforementioned regulations and policies by: 1) ensuring that research involving human subjects complies with Federal, DoD, and DON research protection requirements; and 2) providing education programs in human research ethics to all levels of staff involved in the review, approval, conduct, management, or support of DON research involving human subjects.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.685
                                                             0
                                                             Implement the DON Human Research Protection Program (HRPP) in the Navy's Systems Commands, operational forces, training commands, and DON-supported research involving human subjects performed by non-DoD institutions, and enforce regulatory compliance in human subjects research conducted and supported by the DON. Specific tasks include: DON-wide training for the revised Common Rule at 45 Code of Federal Regulations Part 46 Subpart A, develop new Human Research Protection Programs for 3 non-medical commands, and create non-medical DON human research protection community of excellence network
                                                        
                                                         
                                                             2.705
                                                             0
                                                        
                                                         
                                                             2.705
                                                             0
                                                             Execute DON HRPP Management Plan; provide day-to-day oversight of DON HRPP activities; conduct periodic site inspections and assist visits; conduct training for Exempt Determination Officials, conduct Component and Headquarters-level review of DON-supported human subjects research; provide subject matter expertise and guidance on all DON-supported research involving human subjects; implement revisions to Standard Operating Procedures in light of revisions to the Common Rule and SECNAVINST 3900.39E; and provide DON input to USD(R&E) and other DoD policy guidance impacting DON human research-related efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects the realignment of resources from PE: 0603671N (U)Navy Advanced Technology Development(ATD) Proj. 3433 for Human Research Protection Program (HRPP) back into PE: 0602236N Warfighter Sustainment Applied Res Proj: 0000 and into the Human Research Protection Program (HRPP) R2 Activity.
                                                    
                                                
                                                 
                                                     THE OFFICE OF NAVAL RESEARCH GLOBAL
                                                     Supports the Office of Naval Research (ONR) Global mission to serve as the preeminent external facilitator for the Naval Research Enterprise.  This is accomplished by establishing quality, relevant connections between the international research and development community, Naval fleet/forces, DOD, other US Government agencies and international partners.

Science Advisors (SA):  This effort ensures that the operational Naval fleet/force help shape the DON investment in science and technology (S&T), develops teaming relationships to rapidly prototype, experiment, demonstrate and transition technology, supports development of technology-based capability options for Naval forces, and enables warfighting innovations based on technical and conceptual possibilities. The SA Program also informs capability-based war games using current and future technology to identify future capability strengths and shortfalls that assist in shaping the DON investment strategy. The ONR Global SA Program enables continuous communication and collaboration between the warfighters, the Naval Research & Development Enterprise, and strategic development commands. 
 
INTERNATIONAL SCIENCE: The ONR Global mission is also accomplished through PhD-level scientists located in Asia, Europe and South America, providing coverage in these regions as well as Africa, Australia/New Zealand and the Middle East. ONR Global scientists actively search the globe for emerging scientific research and promising technologies, collaborating with international organizations and researchers through liaison visits and grants in innovative applied research. The direct impact of this investment is to leverage international research during increasingly dynamic global interdependence and improve the ability to solve DON S&T challenges through shared knowledge and technologies with partners. In addition, this investment builds global S&T awareness to reduce the risk of potential technological surprise, and supports theater security cooperation goals to sustain cooperative relationships with an expanding set of international partners. 

INTERNATIONAL ENGAGEMENT: ONR Global also supports international engagement with partner nations through the development and maintenance of bilateral and multilateral relationships, international agreements, and other activities that promote RDT&E collaboration and interoperability.
                                                     
                                                         
                                                             12.737
                                                             0
                                                             ONR Global will continue to support all Science Advisor program efforts and will continue to engage with the international
S&T community through 28 PhD-level scientists, placed in seven overseas offices, utilizing liaison visits and awarding
applied research grants. Complete the establishment of an office in India.
                                                        
                                                    
                                                     
                                                         
                                                             19.760
                                                             0
                                                             ONR Global will support 28 PhD level scientists, in seven overseas offices, continuing to engage with international scientists and engineers through liaison visits to research institutions and continue actively fostering international collaboration by awarding research grants.
                                                        
                                                         
                                                             19.733
                                                             0
                                                        
                                                         
                                                             19.733
                                                             0
                                                             - Support all Science Advisor program efforts across Fleet and Forces Commands; objectively assess placement of current Science Advisors and requests for additional support in terms of impact to the Fleet and S&T return on investment. 
-Support PhD-level scientists, in seven overseas offices, continuing to engage with international scientists and engineers through liaison visits to research institutions and continue actively fostering international collaboration by awarding research grants.

- Support international engagement with ten partner nations, three multi-lateral groups, and support to the Northern Atlantic Treaty Organization (NATO), in order to increase collective Naval capability, capacity, and interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TRAINING TECHNOLOGIES
                                                     Applied research to enhance the Navy's ability to "train as they fight" in classroom settings, simulated environments, and during deployment to operate effectively in complex, high stress, information-rich, and ambiguous environments of modern warfare. Improved efficiency and cost-effectiveness is achieved by applying operations research, modeling and simulation, and instructional, cognitive, and computer sciences to the development, delivery, evaluation, and execution of training and education. To prevent duplication of effort, research is coordinated with other Services via the Human Systems Community of Interest.
                                                     
                                                         
                                                             4.959
                                                             0
                                                             COGNITIVE SCIENCE OF LEARNING:  
Research and assess advanced gaming technology for enhanced training. Conduct experiments to validate automated
performance assessment and after action reviews. Develop a systematic program of applied research addressing
unanswered questions regarding effective instructional strategies in artificially intelligent tutoring. Research the neurobiology of learning including integration of the role of white matter. Develop games that incorporate artificial intelligence (AI) techniques to teach complex warfighter skills decision-making and problem solving. Develop optimal training strategies for intelligent jobs on mobile devices (e.g., IPad) and immersive environments for training interpersonal and leadership skills. Design and conduct experiment to assess training effectiveness of intelligent tutor for training ship handling skills. Design features and develop novel psychometric approaches to assess human performance in medical/military simulations and simulators. Conduct field studies and user tests evaluating new features and job aiding tools. Research computational neuron-models in the design of training systems. Develop skill decay models for psychomotor, perceptual, and cognitive skills and refresher training strategies. Create intelligent avatars to interact with learners from different cultural, linguistic backgrounds, and preferences. Design scenarios generators that produce integrated (e.g.,individual and collective) training. Initiate development of computational model for learning theory to drive design of instruction and continue research on individual differences.

ENHANCING WARFIGHTER COGNITIVE CAPABILITY:
Continue research to understand the structural relations among the latent variables of short-term memory, working memory, executive attentional control, and fluid intelligence. Assess the improvement in recruit classification provided by the addition of measures of fluid intelligence and working memory. Understand the role of intrinsic motivation in facilitating the transfer of working memory training to other cognitive capabilities. Study the efficacy of game-based brain training using hand-held (fieldable) hardware platforms. Determine the relationship between induced gains in fluid intelligence and cognitive adaptability and agility, considered from the perspective of military decision-making. Develop multi-agent based architectures for modeling human behavior, improve techniques for human cognitive and behavioral modeling, and create highly realistic simulated teammates.

COMPUTATIONAL MODELS OF HUMAN BEHAVIOR:  
Research game based training to more effectively enable better warfighter understanding of languages and cultures to enhance their regional expertise.  Develop software tools to facilitate building natural language tutorial dialogs for artificially intelligent tutoring.  Integrate cognitive and neuron-computational models of human learning.
                                                        
                                                    
                                                     
                                                         
                                                             4.918
                                                             0
                                                             COGNITIVE SCIENCE OF LEARNING:  
Conduct research and associated efforts to assess advanced gaming technology for enhanced training. Conduct experiments to validate automated performance assessment and after action reviews. Development a systematic program of applied research addressing unanswered questions regarding effective instructional strategies in artificially intelligent tutoring. Conduct research the neurobiology of learning including integration of the role of white matter. Develop games that incorporate Artificial Intelligence (AI) techniques to teach complex warfighter skills decision-making and problem solving. Continue work to develop optimal training strategies for intelligent jobs on mobile devices (e.g., IPad) and immersive environments for training interpersonal and leadership skills. Work to design and conduct experiment to assess training effectiveness of intelligent tutor for training ship handling skills.  Efforts to design features and develop novel psychometric approaches to assess human performance in medical/military simulations and simulators. Conduct field studies and user tests evaluating new features and job aiding tools. Continue research in computational neuron-models in the design of training systems. Conduct ongoing efforts to develop skill decay models for psychomotor, perceptual, and cognitive skills and refresher training strategies. Work to create intelligent avatars to interact with learners from different cultural, linguistic backgrounds, and preferences. Continue design scenarios generators that produce integrated (e.g.,individual and collective) training. Development of computational model for learning theory to drive design of instruction and continue research on individual differences.

ENHANCING WARFIGHTER COGNITIVE CAPABILITY:
Conduct research to understand the structural relations among the latent variables of short-term memory, working memory, executive attentional control, and fluid intelligence. Work to assess the improvement in recruit classification provided by the addition of measures of fluid intelligence and working memory. Efforts to understand the role of intrinsic motivation in facilitating the transfer of working memory training to other cognitive capabilities. Continue the study the efficacy of game-based brain training using hand-held (fieldable) hardware platforms. Conduct work to determine the relationship between induced gains in fluid intelligence and cognitive adaptability and agility, considered from the perspective of military decision-making. Develop multi-agent based architectures for modeling human behavior, improve techniques for human cognitive and behavioral modeling, and create highly realistic simulated teammates.

COMPUTATIONAL MODELS OF HUMAN BEHAVIOR:  
Research game based training to more effectively enable better warfighter understanding of languages and cultures to enhance their regional expertise.  Development of software tools to facilitate building natural language tutorial dialogs for artificially intelligent tutoring.  Continue integration of cognitive and neuron-computational models of human learning.
                                                        
                                                         
                                                             4.888
                                                             0
                                                        
                                                         
                                                             4.888
                                                             0
                                                             Technologies for Naval Training: Applied research to augment training, skill maintenance, and evaluation through gaming, and learning theory. Research includes developing effective instructional strategies in intelligent tutors and conducting evaluation of intelligent job aids. Develop computational models of skill decay for psychomotor, perceptual, and cognitive skills, and refresher training strategies. 

Advanced Integrated Maritime Mission Modeling: Applied research in the development of live, virtual, and constructive training and experimentation technologies. Efforts will include developing tools for training in denied and degraded electromagnetic environments and in extreme weather environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             As discussed in Section A, there are a significant number of varied efforts within this PE. Each effort is measured against both technical and financial milestones. Each program effort and its projects are reviewed in depth for technical and transition performance against established goals. The Program Managers conduct routine site visits to performing organizations to assess programmatic and technical progress and most projects conduct an annual or biannual review by an independent board of visitors who assess the level and quality of the Science and Technology (S&T) basis for the project.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             6.900
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             6.900
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.400
                                                         Research into social networks and the impact of novel technologies on human behavior in crisis and collaborative contexts.
                                                    
                                                
                                                 
                                                     Warfighter Safety and Performance
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.500
                                                         Conduct research to include: continued studies on decompression sickness, oxygen toxicity, optimization of diver performance, and assessment of the impact of thermal stress on operational performance.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                     0.000
                                     83.640
                                     76.497
                                     83.497
                                     83.497
                                     83.259
                                     86.875
                                     91.575
                                     93.272
                                     Continuing
                                     Continuing
                                
                                 The activities described in this Program Element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

The Electromagnetic Systems Applied Research Program addresses technology needs associated with Naval platforms for new capabilities in Electro-Optic and Infrared (EO/IR) Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. This program directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans. Activities and efforts within this Program have attributes that focus on enhancing the affordability of warfighting systems. The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.  

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         79.598
                                         83.800
                                         81.815
                                         81.815
                                    
                                     
                                         83.640
                                         76.497
                                         83.497
                                         83.497
                                    
                                     
                                         4.042
                                         -7.303
                                         1.682
                                         1.682
                                    
                                     
                                         
                                             -0.126
                                        
                                         
                                             -7.177
                                        
                                         
                                             -1.856
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     1.682
                                                     1.682
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.101
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     6.000
                                                
                                            
                                        
                                    
                                     The program increase supports increased investment in specialized signal processing engines to leverage machine learning algorithms for improved electronic support (ES) and electronic attack (EA) capabilities.

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0000
                                         Electromagnetic Systems Applied Research
                                         
                                             0.000
                                             77.846
                                             76.497
                                             83.497
                                             83.497
                                             83.259
                                             86.875
                                             91.575
                                             93.272
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project addresses technology opportunities associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics.  The project supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution.  This project directly supports the Department of Defense Joint Warfighter Plan and the Defense Technology Area Plans.  Activities and efforts within this program have attributes that focus on enhancing the affordability of warfighting systems.  The program also provides for technology efforts to maintain proactive connectivity and collaboration between Department Of the Navy (DON) Science and Technology (S&T) and Joint, Navy, and Marine Corps commands worldwide.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                             
                                                 
                                                     ELECTRONIC WARFARE TECHNOLOGY
                                                     The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Electronic Warfare (EW) systems across the entire Electromagnetic Spectrum (EMS) that will increase the operational effectiveness and survivability of U.S. Naval units.  Emphasis is placed on passive sensors and active and passive Countermeasure (CM) systems that exploit and counter a broad range of electromagnetic threats. The focus is on maintaining near perfect, real-time knowledge of the enemy; countering the threat of missiles against deployed Naval forces; precision identification and location of threat emitters; and development of technologies that have broad application across multiple disciplines within the EW mission area. This activity also includes developments to protect these technologies from external interference, and modeling and simulation required to support the development of these technologies. Also included is technology development in support of the Integrated Distributed Electronic Warfare System (IDEWS) concept. The current objectives are: 

- EW Radio Frequency (RF) Technology: Develop and demonstrate technologies in the RF spectrum (covering frequencies from kilohertz to terahertz) that include developments in detection, signal processing and passive/active techniques for wideband Electronic Attack (EA), Electronic Protection (EP) and the Electronic Support (ES) mission areas. 

- EW Electro-Optic/Infrared (EO/IR) Technology: Develop and demonstrate technologies in the EO/IR spectral domain (extending from the ultraviolet to the far infrared spectral bands) that include advances in multispectral sensors, multiband sources, beam forming/steering, and signal processing and transmission. 

- EW Integrated and Networked Technology: Develop and demonstrate technologies that will enable an increased situational awareness and response across the electromagnetic spectrum (EMS) with broad spatial coverage using all available EW assets to provide coordinated, adaptive and networked EW sensing, protection and attack. 

- Advanced EW Enabling Technologies: Develop classified advanced electronic warfare technology in support of current and predicted capability requirements. 

- Electromagnetic Maneuver Warfare Command & Control (EMC2) (FY16-FY20): Enable a battle group to work cooperatively in the EM Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), Communications (Comms) and Radar performance. EMC2 will build upon the Resource Allocation Manager (RAM) that was previously developed for single multifunction systems under the InTop program to optimize spectrum and functional use across a platform and an entire battle group.
                                                     
                                                         
                                                             42.256
                                                             0
                                                             The Electromagnetic Warfare applied research being conducted includes efforts in both Radio Frequency (RF) countermeasures and Electro-Optic and Infrared (EO/IR) Countermeasure including both detection and defeat.  Technology developments to provide capabilities indigenous to small UASs are a significant focus.  Technology developments being addressed include laser based Infrared (IR) countermeasures, non-mechanical holographic means for optical beam steering for EO/IR countermeasures, the development of new optical lens technologies based on Gradient Indexed (GRIN) optics. This latter technology when coupled with another ongoing effort in multidimensional optics show significant promise for greatly reducing the weight of highly capable optical systems.  Additionally, there is a focus on developing the high payoff technology of chip scaled integration of optical photonic components with microwave components.   Technology is being investigated to determine the potential for being able to conduct specific emitter identification and classification relative to gun blasts using IR imagers.   

RF efforts include work in developing engineered high transmit to receiver materials for significant improvements in isolation.  Work is ongoing to expand Electronic Warfare (EW) jamming capabilities at high power levels covering previously unaddressed frequency bands with significant operational impact.  The technologies to permit operations of EW attack in friendly communications bands without attendant fratricide is being researched using alternative technology approaches over current approaches.  Cognitive electronic attack approaches in both the communications bands and radar bands are ongoing to address the need to address and defeat unidentified RF pop-up threats.  Results have been obtained in ongoing research in metamaterials in the RF domain.

Completed development of Infrared GRIN optics and associated SWaP advantages for multispectral imagers in a prototype system.

Starting in FY 2018, all INP and LA-Tech investments in EMC2 Warfare will be shown in the new INP Program Element (PE) 0602792N INP Applied Research to better convey exactly what the Office of Naval Research (ONR) is working on in this area.
                                                        
                                                    
                                                     
                                                         
                                                             38.906
                                                             0
                                                             Electromagnetic Warfare: 
The research being conducted is very diverse and includes efforts in both Radio Frequency (RF) countermeasures and Electro-Optic and Infrared (EO/IR) Countermeasure including both detection and defeat.  Technology developments to provide capabilities indigenous to small UASs are a significant focus.  Technology developments being addressed include the development of new optical lens technologies based on Gradient Indexed (GRIN) optics. This latter technology when coupled with another ongoing effort in multidimensional optics show significant promise for greatly reducing the weight of highly capable optical systems.
RF efforts include work in developing engineered high transmit to receiver materials for significant improvements in isolation.  Efforts in devising means to degrade, disable or defeat operational communications networks is yielding promising results.  Work is ongoing to expand Electronic Warfare (EW) jamming capabilities at high power levels covering previously unaddressed frequency bands with significant operational impact.  Cognitive electronic attack approaches in both the communications bands and radar bands are ongoing to address the need to address and defeat unidentified RF pop-up threats.  Interesting results have been obtained in ongoing research in metamaterials in the RF domain.  There is a renewed focus on devising techniques to discover new methods of detecting, identifying, and cataloging threat emissions and also schemes to apply countermeasures using micro jamming constellations


Continue research in the areas of improved threat warning systems; Electronic Warfare Support (ES); decoys and countermeasures against weapon tracking and guidance systems; Electronic Attack (EA) against adversary Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); and Electronic Protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the Electromagnetic Spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                                        
                                                         
                                                             43.534
                                                             0
                                                        
                                                         
                                                             43.534
                                                             0
                                                             Reinvigorate investments in fundamental component technologies that drive performance of electronic warfare system across the range of functions from sensor, signal processing, decision and collaboration software and response.    Develop advanced antenna solutions to enable Simultaneous Transmit And Receive (STAR) with high directivity.  Innovate new Radio-Frequency (RF) amplifier technology to deliver high power, broadband devices that extend into the millimeter-Wave in small form factors.  Leverage emerging compute architectures and advanced algorithms to provide signal processing solutions for operating coherent, distributed arrays in complex electromagnetic environments.  Develop deep learning methods for improved electronic warfare functions in the signal processing chain.  Apply machine learning techniques to surface self-defense systems.  Develop counter-measure solutions to optical sensors including non-mechanical beam steering and laser technologies to increase the effectiveness of Electro-Optic/Infrared (EO/IR) countermeasures in addition to passive obscurant technology.  Improve modeling of sensor systems to provide integrated capability across optical and RF domain.  Develop test technology for affordable fielding of cognitive, collaborative Electronic warfare (EW) effector systems.

Electromagnetic Warfare: The RF domain research includes discovery of communications networks and mechanisms for their disruption and defeat.  Selected examples of research include discovery of parameters to identify functional characteristics of emerging radar system, advanced algorithms to specifically identify modern radar sources, using micro-jammers in a phased array configuration, exploiting optical emission characteristics, and development of a novel deep reinforcement learning and Q-network software framework to develop and refine control policies for participating offensive and defensive agents.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 reflects increased investment in specialized signal processing engines to leverage machine learning algorithms for improved electronic support (ES) and electronic attack (EA) capabilities.
                                                    
                                                
                                                 
                                                     EO/IR SENSOR TECHNOLOGIES
                                                     The overarching objective is to develop technologies that enable the development of affordable, wide area, persistent surveillance optical architectures, day/night/adverse weather, adaptable, multi-mission sensor technology comprised of optical sources, detectors, and signal processing components for search, detect, track, classify, Identify (ID), intent determination, and targeting applications and includes developments to protect these technologies from external interference. Also included are modeling and simulation required to support the development of these technologies. Efforts will also include the development of optical Radio-Frequency (RF) components, infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors. The current specific objectives are: 

- Optically Based Terahertz (THz) and Millimeter Wave (MMW) Distributed Aperture Systems: Develop optically based terahertz (THz) and millimeter wave distributed aperture systems for imaging through clouds, fog, haze and dust on air platforms. 

- Wide Area Optical Architectures: Develop wide area optical architectures for persistent surveillance for severely size constrained airborne applications. 

- Hyperspectral sensors and processing: Develop visible, shortwave Infrared (IR), mid-wave IR, and long-wave IR hyperspectral sensors, along with processing algorithms to detect anomalies and targets. 

- Coherent Laser Radar (LADAR): Develop and improve components for LADAR applications including fiber lasers, coherent focal planes, and advanced processing. 

- Autonomous and Networked sensing: Develop algorithms and processing that supports autonomous sensing for Unmanned Autonomous Vehicles (UAV) platforms and that supports networked sensing over multiple sensors and/or sensor platforms.
                                                     
                                                         
                                                             7.078
                                                             0
                                                             Electromagnetic Warfare work is ongoing to address the critical deficiency with respect to operations in brownout conditions.  Infrared (IR) and terahertz technologies are being modified and integrated with the expectations that combining these two technologies an effective solution can be obtained.  Bistatic radar and imaging technology is being developed to extend surveillance capabilities and passively engage targets.  A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower SWAP.  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors on modest sized UAS platforms.

Researched advanced materials and chemistry fabrication methods to develop micro-retro-reflectors operating in short wavelength IR systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition.

Created and explored new electronics concepts, components, techniques, and subsystems for the generation, and transmission of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Continued research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.  Completed effort to develop components, study and demonstrate optical links that allow Quantum Key Distribution (QKD) through free space using Modulating Retro-Reflectors (MRRs).  Completed effort to develop a novel IR focal plane bolometric sensor based upon graphene electronic materials.
                                                        
                                                    
                                                     
                                                         
                                                             7.102
                                                             0
                                                             Electromagnetic Warfare:  
A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower SWAP.  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors for modest sized UAS platforms.  A promising development using holographic-based optical phase conjugation to provide a wide field of view Electro-Optic and Infrared (EO/IR) countermeasures to detect, track and/or jam imaging sensors.  An effort is expanding the state of the art in a Short-Wave Infrared (SWIR) multispectral LIDAR system capable of simultaneous 4D (x,y,z,?) spatial-spectral information for imaging and spectral discrimination through obscurations to provide improved battlespace awareness through a revolutionary multi-functional electro-optical system for intelligence, surveillance, reconnaissance, target detection and classification.

Continue electronics research efforts and thrusts on new concepts, components, techniques, and subsystems for the generation, and transmission of UV, visible, and infrared radiation to support current and future Navy and DoD needs.

Continue Materials and Chemistry focused research and thrusts on advanced fabrication methods to develop micro-retro-reflectors operating in short wavelength Infrared (IR) systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition

Conduct ongoing research in optical components and infrared technologies including lasers and focal plane arrays using narrow bandgap semiconductors for the purpose of imaging through clouds, fog, haze and dust; persistent surveillance for severely size constrained airborne applications; detecting anomalies and targets; and autonomous sensing for UAV platforms and networked sensing over multiple sensors and/or sensor platforms.
                                                        
                                                         
                                                             7.141
                                                             0
                                                        
                                                         
                                                             7.141
                                                             0
                                                             Conduct applied research in optical components, infrared technologies and signal processing for the purpose of affordable, wide area, persistent surveillance and targeting applications in all weather conditions.  Specific areas of research include: novel optical architectures for affordable persistent surveillance to support search, detection, classification, identification and targeting functions; development of laser and passive mmW detectors for imaging through degraded visual environments (e.g., clouds, fog, haze and dust); low size, weight, and power hyper-spectral sensors for severely size and power constrained airborne applications; development of automatic algorithms for autonomously detecting and recognizing anomalies and targets using networked sensors and/or sensor platforms; novel techniques for Electro-Optic/Infrared (EO/IR) countermeasures to detect, track and/or jam sensors.

Electronics:  Create and explore new concepts, components, techniques, and subsystems for the generation, and transmission of Ultra-Violet (UV), visible, and infrared radiation to support current and future Navy and DoD needs.

Electromagnetic Warfare: Work is ongoing to address the critical deficiency with respect to operations in brownout conditions.  IR and terahertz technologies are being modified and integrated with the expectations that combining these two technologies an effective solution can be obtained.  Bistatic radar and imaging technology is being developed to extend surveillance capabilities and passively engage targets.  A unique approach permitting rapid active scanning of a battlefield in the IR domain using a non-mechanically scanned mechanism is under development.  This technology if successful will eliminate the multiple laser ball systems currently required to accomplish this same requirement at lower Size, Weight and Power (SWAP).  Active work is also being focused on developing capabilities for high resolution, wide field of view sensors on modest sized Unmanned Autonomous Systems (UAS) platforms. 

Materials and Chemistry: Advanced fabrication methods to develop micro-retro-reflectors operating in short wavelength IR systems.  This study is directed to develop unique spectral bar codes. Major accomplishments include development of high refractive index glass composition.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     NAVIGATION TECHNOLOGY
                                                     The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using the Global Positioning System (GPS), non-GPS navigation devices, and atomic clocks.  This project will increase the operational effectiveness of U.S. Naval units.  Emphasis is placed on GPS Anti-Jam (AJ) Technology; Precision Time and Time Transfer Technology; and Non-GPS Navigation Technology (Inertial aviation system, bathymetry, gravity and magnetic navigation). The focus is on the mitigation of GPS electronic threats, the development of atomic clocks that possess unique long-term stability and precision, and the development of compact, low-cost Inertial Navigation Systems (INS). 

The following are non-inclusive examples of plans for projects funded in this activity.
                                                     
                                                         
                                                             6.120
                                                             0
                                                             Conducted applied research in position, navigation and timing.  This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant Position, Navigation and Timing (PNT) to the warfighter.  Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping.  Specifically, GPS Anti-Jam (AJ) Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/AJ processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                    
                                                     
                                                         
                                                             6.110
                                                             0
                                                             Continue applied research in position, navigation and timing. This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-Jam (AJ) Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/AJ processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                         
                                                             7.827
                                                             0
                                                        
                                                         
                                                             7.827
                                                             0
                                                             Conduct applied research in position, navigation and timing.  This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter.  Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping.  Specifically, GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring Coordinated Universal Time (UTC) as maintained at the United States Naval Observatory (USNO) time via alternative electromagnetic links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The Increase from FY 2019 to FY 2020 in the Navigation Technology thrust is due to the requirement for expanded investment in quantum based Position, Navigation and Timing (PNT) sensors.
                                                    
                                                
                                                 
                                                     SOLID STATE ELECTRONICS
                                                     The overarching objective of this activity is to develop higher performance components and subsystems for all classes of military Radio-Frequency (RF) systems that are based on solid state physics phenomena and are enabled by improved understanding of these phenomena, new circuit design concepts and devices, and improvements in the properties of electronic materials. An important subclass are the Very High Frequency (VHF), Ultra-High Frequency (UHF), Microwave (MW), and Millimeter Wave (MMW) power amplifiers for Navy all-weather radar, surveillance, reconnaissance, electronic attack, communications, and smart weapon systems. Another subclass are the analog and high speed, mixed signal components that connect the electromagnetic signal environment into and out of digitally realized, specific function systems. These improved components are based on both silicon (Si) and compound semiconductors (especially the wide bandgap materials and narrow bandgap materials), low and high temperature superconductors, novel nanometer scale structures and materials. Components addressed by this activity emphasize the MMW and Submillimeter Wave (SMMW) regions with an increasing emphasis on devices capable of operating in the range from 50 Gigahertz (GHz) to 10 terahertz (THz). The functionality of the technology developed cannot be obtained through Commercial-Off-The-Shelf (COTS) as a result of the simultaneous requirements placed on power, frequency, linearity, operational and instantaneous bandwidth, weight, and size. Effort will involve understanding the properties of engineered semiconductors as they apply to quantum information science and technology. This activity also includes Anti-Tamper development of innovative techniques and technologies to deter the reverse engineering and exploitation of our military's critical technology and critical program information in order to impede technology transfer and alteration of system capability and prevent the development of countermeasures to U.S. systems.
                                                     
                                                         
                                                             11.040
                                                             0
                                                             Conducted research in the areas of  solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, Satellite Communication (SATCOM), Surveillance Electronic Warfare (EW), Signal Intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and Anti-Tamper: develop a undetectable, robust, low/no power, low cost set of technologies that can be deployed in many different systems from many different vendors for the purpose of protecting critical technology and critical program information contained in U.S. military systems from tampering and reverse engineering.

Conducted exploratory research to develop electronic materials, devices, components, and circuits in the frequency range of ~ 1 MHz to ~ 10 THz that provide system performance edge compared to Commercial-Off-the-Shelf (COTS)-based solid state electronics to ensure supremacy of future radar, EW, communications, sensor, and intelligence systems.
                                                        
                                                    
                                                     
                                                         
                                                             12.920
                                                             0
                                                             Electronics:  
Explore and develop electronic materials, devices, components, and circuits in the frequency range of ~ 1 MHz to ~ 10 THz that provide system performance edge compared to COTS-based solid state electronics to ensure supremacy of future radar, EW, communications, sensor, and intelligence systems. 

Continue ongoing research efforts in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, SATCOM, Surveillance EW, Signal Intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals; and Anti-Tamper: develop a undetectable, robust, low/no power, low cost set of technologies that can be deployed in many different systems from many different vendors for the purpose of protecting critical technology and critical program information contained in U.S. military systems from tampering and reverse engineering.
                                                        
                                                         
                                                             13.520
                                                             0
                                                        
                                                         
                                                             13.520
                                                             0
                                                             Electronics: Ongoing development of electronic materials, devices, components, and circuits in the frequency range of ~ 1 Megahertz to ~ 10 Terahertz that provide system performance edge compared to current state of the art solid state electronics to ensure supremacy of future radar, Electronic Warfare (EW), communications, sensor, and intelligence systems.   Continue ongoing research efforts in the areas of solid state transistors and devices for high frequency analog and digital operation; high efficiency, highly linear amplifiers for microwave, millimeter-wave, low-noise, and power applications; superconducting and other technologies which are designed to deliver software defined, wide band, many simultaneous signal functionality over a wide range of frequencies, in increasingly field-ready packaging and demonstrate the ability of these components to deliver superior functionality in conventional system contexts, including, but not limited to, Satellite Communications (SATCOM), Surveillance Electronic Warfare (EW), signal intelligence (SIGINT), and communications; electronics and photonics technology that provides for the control, reception, transmission and processing of signals. Explore and develop new materials, devices, components, and circuits that apply quantum phenomena of entanglement, superposition and/or wave function correlation for performance not achievable by classical methods.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     SURVEILLANCE TECHNOLOGY
                                                     The overarching objective of this activity is to develop advanced sensor and sensor processing systems for continuous, high volume, theater-wide air and surface surveillance, battle group surveillance, real time reconnaissance and ship defense. Major technology goals include long-range target detection and discrimination, target Identification (ID) and fire control quality target tracking in adverse weather, background clutter and electronic countermeasure environments and includes modeling and simulation required to support the development of these technologies. The current specific objectives are: 

- Radar Architectures, Sensors, and Software which Address Ballistic Missile and Littoral Requirement Shortfalls: Develop radar architectures, sensors, and software which address Ballistic Missile and Littoral requirement shortfalls including: sensitivity; clutter rejection; and flexible energy management. 

- Algorithms, Sensor Hardware, and Signal Processing Techniques for Automated Radar Based Contact Mensuration and Feature Extraction: Develop algorithms, sensor hardware, and signal processing techniques for automated radar based contact mensuration and feature extraction in support of asymmetric threat classification and persistent surveillance and to address naval radar performance shortfalls caused by: man-made jamming and Electronic Counter Measures (ECM), unfavorable maritime conditions, and atmospheric and ionosphere propagation effects. 

- Software and Hardware for a Multi-Platform, Multi-Sensor Surveillance System: Develop software, and hardware for a multi-platform, multi-sensor surveillance system for extended situational awareness of the battlespace. 

- Small Unmanned autonomous Vehicles (UAV) Collision Avoidance/Autonomy Technology: Develop small UAV collision avoidance/autonomy technology.
                                                     
                                                         
                                                             8.998
                                                             0
                                                             Continued applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. 

Specifics Surveillance Technology research objectives include: 

Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; 

Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enables the detection, geolocation, tracking, and identification of targets; 

Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and 

Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to RF sensors and networks.

Electromagnetic Warfare - Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bi-statically detect surface vessels by sensing reflected satellite transmissions and for the detection and discrimination of small UAS in a clutter filled environment.
                                                        
                                                    
                                                     
                                                         
                                                             9.093
                                                             0
                                                             Electromagnetic Warfare: 
Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bi-statically detect surface vessels by sensing reflected ubiquitous transmissions and for the detection and discrimination of small UAS in a clutter filled environment.  Additionally, technology development to enable full spectrum battlespace awareness through an ultra-wideband aperture for simultaneously 360-degree beamforming and low-profile ultra-low cross-polarization ultra-wide-band apertures to provide resilient electronic protection for Naval platforms. 

Continue applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to Radio Frequency (RF) sensors and networks.
                                                        
                                                         
                                                             9.085
                                                             0
                                                        
                                                         
                                                             9.085
                                                             0
                                                             Electromagnetic Warfare: Efforts in this area are expanding the surveillance of adversary platforms by developing advanced signal processing techniques to bistatically detect surface vessels by sensing reflected ubiquitous transmissions and for the detection and discrimination of small Unmanned Autonomous Systems (UAS) in a clutter filled environment. Additionally, technology development to enable full spectrum battlespace awareness through an ultra-wideband aperture for simultaneously 360 degree beamforming and low-profile ultra-low cross-polarization ultra-wide-band apertures to provide resilient electronic protection for Naval platforms. Conduct applied research in sensors, networking and communication connectivity for the purpose of developing an affordable and fully automated network of time-coordinated mono-static, bi-static and passive surveillance sensors providing real-time tracking, identification, and engagement information with persistent wide area awareness. Specifics Surveillance Technology research objectives include: Radar - research into antenna apertures, electronics, and signal processing continue to provide enhanced capability to detect, track, and automatically identify targets and threats; Signal Intelligence - the use of interferometric and sophisticated signal processing algorithms enable the detection, geolocation, tracking, and identification of targets; Network Sensing - research areas include sensor data fusion, multi-hypothesis decision making, multi-target tracking, and methods for handling and fusing disparate and intermittent data sources; and Electronic Protection - develop methods to mitigate Electronic Attack (EA) and Electromagnetic Interference (EMI) to RF sensors and networks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     VACUUM ELECTRONICS POWER AMPLIFIERS
                                                     The overarching objective of this activity is to develop Millimeter Wave (MMW) and sub-MMW power amplifiers for use in Naval all-weather radar, surveillance, reconnaissance, electronic attack, and communications systems.  The technology developed cannot, for the most part, be obtained through Commercial Off The Shelf (COTS) as a result of the simultaneous requirements placed on power, frequency, bandwidth, weight, and size.  Responding to strong interests from the various user communities, efforts are focused on the development of technologies for high-data-rate communications, electronic warfare and high-power radar applications at MMW and upper-MMW regime.  The emphasis is placed on achieving high power at high frequency in a compact form factor.  Technologies include utilization of spatially distributed electron beams in amplifiers, such as sheet electron beams and multiple-beams, and creation of simulation based design methodologies based on physics-based and geometry driven design codes.

The current specific objectives are:

- High Power Millimeter and Upper Millimeter Wave Amplifiers: Develop science and technology for high power millimeter and upper millimeter wave amplifiers including high current density diamond cathodes, sheet and multiple electron beam formation and mode suppression techniques in overmoded structures.

- Lithographic Fabrication Techniques: Develop lithographic fabrication techniques for upper-millimeter wave amplifiers.

- Accurate and Computationally Effective Device-Specific Multi-Dimensional Models for Electron Beams: Develop accurate and computationally effective device-specific multi-dimensional models for electron beam generation, large-signal and stability analysis to simulate device performance and improve the device characteristics.
                                                     
                                                         
                                                             2.354
                                                             0
                                                             Conduct ongoing Vacuum Electronic applied research for:

High Power Millimeter and upper Millimeter Wave Amplifiers - Complete effort to develop and experimentally demonstrate a new class of miniature, broad-band-width Millimeter Wave (MMW) amplifiers having five times the power-to-weight ratio of existing state-of-the-art broadband MMW amplifiers. 

Lithographic Fabrication Techniques - Complete effort to develop new 3-D microfabrication techniques for upper millimeter-wave to terahertz Electromagnetic (EM) circuits in complex geometries not possible by conventional methods, enabling unprecedented design freedom for high power active and passive devices

Electronics - Explore and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, Radio Frequency (RF) materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at MMW & sub-MMW frequencies.
                                                        
                                                    
                                                     
                                                         
                                                             2.366
                                                             0
                                                             Electronics  

Explore and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, Radio Frequency (RF) materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at mmW & sub-mmW frequencies.

Continue ongoing vacuum electronics efforts and increase investment in research associated with the exploration and development of electron beam physics, beam-wave interaction structures, microfabrication techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at Millimeter Wave (MMW) & sub-MMW frequencies.
                                                        
                                                         
                                                             2.390
                                                             0
                                                        
                                                         
                                                             2.390
                                                             0
                                                             Electronics:  Exploratory and develop electron beam physics, beam-wave interaction structures, microfabrication techniques, RF materials, and physics-based modeling to produce designs and prototypes of compact, efficient, broadband, linear, high power devices operating at mmW & sub-mmW frequencies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This PE supports the development of technologies that address technology needs associated with Naval platforms for new capabilities in EO/IR Sensors, Surveillance, Electronic Warfare, Navigation, Solid State Electronics, Vacuum Electronics Power Amplifiers, and Nanoelectronics. The program supports development of technologies to enable capabilities in Missile Defense, Directed Energy, Platform Protection, Time Critical Strike, and Information Distribution. Each PE Activity has unique goals and metrics, some of which include classified quantitative measurements.  Overall metric goals are focused on achieving sufficient improvement in component or system capability such that the 6.2 applied research projects meet the need of, or produce a demand for, inclusion in advanced technology that may lead to incorporation into acquisition programs or industry products available to acquisition programs.

Specific examples of metrics under this PE include:

- Provide a secure, over the horizon, on-the- move capability to communicate with higher headquarters at a data rate of 256-512 Kbps at a cost of $75,000.
- Provide an array configuration suitable for installation on aircraft that will support Tactical Common Data Link (TCDL) data rates of 10.7 and 45 Mbps at greater than 150 nautical mile range.
- Develop prototype Ku band phased array apertures in a form factor suitable for installation on the CVN-78.
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                                             0.000
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                                                 0
                                                 0
                                                 0
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                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Provides improved ground-based space situational awareness.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         5.794
                                                         Congressional add supports extension of space situational awareness capabilities by extending the collection period into the daytime hours by demonstrating advanced infrared sensing technologies.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                 The activities described in this program element (PE) address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

This PE provides the unique, fundamental programmatic instrument by which basic research on the natural environment is transformed into technological developments that provide new or enhanced warfare capabilities for the Battlespace Environment (BSE).  The objectives of this program are met through measuring, analyzing, modeling and simulating, and applying environmental factors affecting naval material and operations in the BSE.  This program provides for BSE technological developments that contribute to meeting top joint warfare capabilities established by the Joint Chiefs of Staff, with primary emphasis on Joint Littoral Warfare and Joint Strike Warfare. 

This PE fully supports the Director of Defense Research and Engineering's Science and Technology Strategy and is coordinated with other DoD Components through the Defense Science and Technology Reliance process.  Work in this program is related to and fully coordinated with efforts in accordance with the on-going Reliance joint planning process.  There is close coordination with the US Air Force and US Army under the Reliance program in the BSE categories of Lower Atmosphere, Ocean Environments, Space & Upper Atmosphere, and Terrestrial Environments.  Within the Naval Transformation Roadmap, the investment will contribute toward achieving each of the "key transformational capabilities" required by Sea Strike, Sea Shield, and Sea Basing.  Moreover, environmental information, environmental models, and environmental tactical decision aids that emerge from this investment will form one of the essential components of FORCEnet (which is the architecture for a highly adaptive, human-centric, comprehensive maritime system that operates from seabed to space).  The Navy program includes efforts that focus on, or have attributes that enhance, the affordability of warfighting systems.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                                     32.500
                                                
                                            
                                        
                                    
                                     The funding change in FY 2020 is due to the need to increase investment in the Ocean Warfighting Environment Applied Research project and the associated support for fleet operations for the current and/or emerging systems of research vessels of the U.S. Academic Research Fleet. Additional funds cover planned costs for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR and Naval Research Laboratory (NRL) field work and active acoustic experiments.
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                                                 0
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                                             This project provides technologies that form the natural environment technical base on which all systems development and advanced technology depend.  Furthermore, this technical base provides developments that may be utilized in the Future Naval Capabilities programs: Organic Mine Countermeasures (MCM) and Autonomous Operations. This project contains the National Oceanographic Partnership Program (NOPP) (Title II, subtitle E, of Public Law 104-201) and efforts aimed
at understanding and predicting the impacts of underwater sound on marine mammals.

Major efforts of this project are devoted to: gaining real-time knowledge of the Battlespace Environment (BSE), determining the natural environment needs of regional warfare, providing the on-scene commander with the capability to exploit the environment to tactical advantage and, developing atmospheric research related to detection of sea-skimming missiles and strike warfare. This project provides natural environment applied research for all fleet operations and for current or emerging systems, and continuing support to research vessels of the U.S. Academic Research Fleet for operations, maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments. Major developments are routinely transitioned to the Fleet Numerical Meteorology and Oceanography Center and to the Naval Oceanographic Office where they are used to provide timely information about the natural environment for all fleet operations.

Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Efforts include ocean and atmospheric analysis and prediction for real-time description of the operational environment, shallow water acoustics, multiple-influence sensors for undersea surveillance and weapon systems, and influences of the natural environment on MCM and Anti-Submarine Warfare (ASW) systems. Joint Strike Warfare efforts address issues in air battlespace dominance. Efforts include influences of the natural environment on air operations, electromagnetic (EM)/electro-optic (EO) systems used in intelligence, surveillance, reconnaissance, targeting, bomb damage assessment, and detection of missile weapon systems. They also include improvements in tactical information management about the BSE.
                                             
                                                 
                                                     Coastal Geosciences/Optics
                                                     The goal of the Coastal Geosciences/Optics activity is to understand and predict the nearshore and coastal battlespace environment and its evolution. Studies address coupled phenomena affecting the hydrodynamical, geological, geophysical, and optical properties of the littorals through development of theory, predictive models and field measurement campaigns. Research results support safe and efficacious Naval Mine, Undersea, and Special Warfare operations.
                                                     
                                                         
                                                             7.775
                                                             0
                                                             Conduct research investments in this activity support the development and testing of expendable and autonomous bioluminescence sensors, the continued development of extended range underwater imaging technologies, and algorithm development and testing for application to ocean color remote sensing from aircraft and space in order to characterize key features of the coastal battle space such as bathymetry, shallow-water bottom types, and the distribution of ocean water optical properties.  Complete the effort to demonstrate an extremely compact hyperspectral imager (HSI) employed to retrieve coastal environmental products, ultimately from very small unmanned aerial vehicles (UAVs), by modifying a prototype sensor, incorporating smartphone technology for control and processing and evaluate the performance for quantitative retrieval of environmental products.  Complete the effort to couple sediment models that use accurate numerical representations of coastal sediment dynamics with coastal optical modeling systems in order to accurately forecast the appearance and persistence of near-bottom turbidity layers and sediment re-suspension events.

Undersea Warfare 
Applied research focused on minimizing the logistics burden of persistently maintaining multiple sensors in remote or challenged locations.  The research emphasizes technologies leading to non-platform-based systems through novel power sources and power-harvesting.  For example, benthic microbial fuel cells (BMFCs) are prototype power supplies that generate power from the oxidation of sedimentary organic matter and are intended for marine deployed sensor systems presently powered by batteries.  BMFCs can provide power for long-term, uninterrupted operation of Anti-Submarine Warfare; Intelligence, Surveillance and Reconnaissance; and scientific systems otherwise limited in operational lifetime by battery depletion.

Battlespace Environments 
Continue to conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena in the oceans and littoral zones, and to validate that understanding. Continuing developing new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. Continue specification and development of sensors, signal processing, inversion, and other analysis tools when needed.
                                                        
                                                    
                                                     
                                                         
                                                             8.019
                                                             0
                                                             Research investments in this activity support the development and testing of models, sensors, algorithm development and testing to enable prediction of coastal battlespace environments anywhere on the globe. Efforts include ocean color remote sensing to characterize bathymetry, shallow-water bottom types, and the distribution of ocean water optical properties in the littorals and the demonstration of a compact hyperspectral imager to retrieve coastal environmental products from small UAVS. Additional efforts develop shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to create operationally and tactically useful environmental descriptions of the littorals and sea bottom. 

Battlespace Environments: Continue to conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena in the oceans and littoral zones, and to validate that understanding. Continue applied research to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. Continue specification and development of sensors, signal processing, inversion, and other analysis tools when needed.

Undersea Warfare: Conceptualize and perform laboratory and field studies to understand and exploit energy storage and retrieval from the benthic interface and the potential to balance small scale and large scale intermittent power generation with power demand for persistent operation of marine sensors presently powered by batteries.
                                                        
                                                         
                                                             11.552
                                                             0
                                                        
                                                         
                                                             11.552
                                                             0
                                                             Applied research investments in this activity support the development and testing of littoral models, sensors, platforms (air, surface, undersea or space) and remote sensing algorithm development to enable prediction of coastal battlespace environments anywhere on the globe. Efforts include development of new sensors and ocean remote sensing to quantify littoral geophysical variables, e.g., bathymetry, shallow-water bottom types, waves, currents, temperature, salinity, vector winds, optical properties.  

Battlespace Environments:  Conceptualize and perform laboratory, field, and numerical modeling studies to understand and exploit various geoscience and optical environmental phenomena in areas that are scientifically challenging, require innovation, and are of interest to the Navy/Marine Corps. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments designed to understand geological/geophysical, biological, and optical phenomena (including bioluminescence), in the oceans and littoral zones, and to validate that understanding. To develop models that can predict bottom boundary physical, geological, geochemical, geo-acoustic and geotechnical properties in shallow-water operating areas requires:  a) an improved understanding of processes that generate and modify the shape, structure and physical properties of the seafloor and sub-seafloor, and its topography/morphology.  Includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and space-borne sensors and appropriate inversion and though-the-sensor techniques to obtain, store, utilize, merge and/or exploit data and create operationally and tactically useful environmental information of the littorals and bottom. This includes specification and development of sensors, signal processing, inversion, and other analysis tools when needed. Surveillance of coastal land areas and waters is important to support Navy operations.  The Navy/Marine Corps needs include an improved use rapid, airborne characterization of littoral environments including time-varying coastal topography, littoral bathymetry, sea-level height, land and seafloor sedimentary structures as well as quantification of the influence of turbulence generated at the seafloor boundary layer on vertical mixing and stratification in shallow water outside the surf zone. 

Undersea Warfare:   Conceptualize and perform laboratory and field studies to understand and exploit energy storage and retrieval from the benthic interface and the potential to balance small scale and large scale intermittent power generation with power demand for persistent operation of marine sensors presently powered by batteries.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increases from FY 2019 to FY 2020 is due to the need to provide increasing support for all fleet
operations for current and/or emerging systems of research vessels of the U.S. Academic Research Fleet for operations,
maintenance, repair and upgrades that enable applied research at sea and provides modeling and analysis for environmental compliance for ONR/NRL field work and active acoustic experiments.
                                                    
                                                
                                                 
                                                     Marine Mammals and Biology
                                                     The Marine Mammals and Biology activity focus is to better understand and characterize the effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals. Efforts include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving the monitoring and detection of marine mammals. The research in this program supports Navy environmental compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and testing operations, and the development of appropriate state-of-the-art mitigation measure.
                                                     
                                                         
                                                             3.351
                                                             0
                                                             Integrated Ecosystem Research:  Conduct research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Initiate a multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. 

Effects of Sound:  Conduct research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure.  

Monitoring and Detection:  Conduct research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light.  Continue the development and testing of new autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals.
                                                        
                                                    
                                                     
                                                         
                                                             3.630
                                                             0
                                                             Integrated Ecosystem Research: Continue research to understand the patterns and causes of variability in the distribution and abundance of marine mammals over space and time. Continue multidisciplinary approach using tagging, visual surveys, and passive acoustics to collect baseline measures of marine mammal behaviors and distributions relative to environmental features and marine mammal prey fields. 

Effects of Sound: Continue research on behavioral, physiological (hearing and stress response), and potentially population-level consequences of sound exposure on marine life. Continue research to characterize the causal chain of events leading from sound exposure to "biologically significant" behavioral reactions that might increase risks of population-level effects and/or the potential for stranding. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize the relationships among hormones or other biomarkers in different matrices and characterize the relationship between the physiological stress response in marine mammals and acoustic exposure. 

Monitoring and Detection: Continue research to develop and test new and existing technology to detect and classify marine mammals in the marine environment and during periods of low light. Continue the development and testing of new autonomous hardware platforms using passive acoustics and/or IR to detect and classify marine mammals.
                                                        
                                                         
                                                             3.482
                                                             0
                                                        
                                                         
                                                             3.482
                                                             0
                                                             Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated ecosystem, and
effects of sound on marine mammals.

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors,
movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic).

Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection: Conduct research and development of technology for detection, classification, and localization of marine mammals.

Models & Databases: Conduct research to provide tools to support environmental compliance efforts and decision making
related to how marine mammals are affected by anthropogenic sounds. Initiate research using increase in funds to
characterize and quantify the cumulative effects of multiple stressors on marine mammal populations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Marine Meteorology
                                                     The Marine Meteorology activity develops observing technologies, models, Numerical Weather Prediction (NWP) systems and Tactical Decision Aids (TDA) that describe the atmospheric environment and its impacts on naval sensors and operations. This activity focuses on uniquely marine aspects of atmospheric science such as air-sea interaction, coupled ocean-atmosphere modeling, Electric Magnetic (EM) and Electric Optical (EO) propagation, coastal meteorology, Tropical Cyclone (TC) prediction, and the use of remote sensing to obtain quantitative observations of atmospheric properties. Aspects of the atmospheric environment of particular interest include near-surface phenomena that affect refractivity, marine boundary layer dynamics that affect clouds, rain, visibility and fog, and processes that control TC structure, track, and intensity. Objectives of this activity are improved NWP systems and TDAs that provide NOWCAST and forecast skill at global, regional, and tactical scales for operational support, sensor and system development, and performance prediction.
                                                     
                                                         
                                                             9.265
                                                             0
                                                             Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.

Initiate the development of a version of the Navy's regional NWP prediction system (COAMPS - Coupled Ocean/
Atmosphere Mesoscale Prediction System) that incorporates new physics and is optimized to provide much more accurate forecasts in the Arctic, particularly for poorly predicted phenomena like polar lows, and couples with ocean and ice forecast models.  Complete the effort to utilize satellite microwave radiometers to introduce a reliable sea spray source term and demonstrate the new source term within the Navy Aerosol Analysis and Prediction System (NAAPS) for the purposes of global aerosol modeling to produce reliable forecasts of EO propagation, weather, and climate, as a result of the ability to accurately model maritime aerosols.  Complete the effort to develop a unique, flexible, situation-dependent, operational meteorology and oceanography (METOC) nowcast support capability to improve nowcast skill based on dynamic ship-following, high-resolution, rapidly updated data assimilation and mesoscale modeling called CSI (COAMPS-OS Ship-following Infosphere).
                                                        
                                                    
                                                     
                                                         
                                                             9.567
                                                             0
                                                             Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty.  Studies encompass the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. These studies include efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors. Research is coordinated with operational customers to enable rapid transition of research into operations. Initiate the development of a version of the Navy's regional NWP prediction system (COAMPS) that incorporates new physics and is optimized to provide much more accurate forecasts in the Arctic, particularly for poorly predicted phenomena like polar lows, and couples with ocean and ice forecast models. 

Battlespace Environments:  Perform field measurements; theoretical analyses; development of data fusion, data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; exploring dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.
                                                        
                                                         
                                                             9.908
                                                             0
                                                        
                                                         
                                                             9.908
                                                             0
                                                             Perform field measurements; theoretical analyses; development of data assimilation and modeling technologies; increasing knowledge content of data from remote sensing and through-the-sensor systems; improve the representation of dynamical and physical processes, coupled atmosphere/ocean/wave/ice/land processes, atmospheric predictability, and methodologies for probabilistic forecasting and characterization of uncertainty. These studies include efforts to develop appropriate techniques to obtain atmospheric environmental data from airborne and spaceborne sensors.  

Additional effort is focused on parameters that affect Electric Optical (EO) and Electric Magnetic (EM) propagation in the marine environment. Develop and improve/optimize the Navy's regional Numerical Weather Prediction (NWP) prediction system (COAMPS) by increasing resolution and incorporating new physics and numerical methods to provide much more accurate forecasts, particularly for poorly predicted phenomena like Arctic storms, and coupling with ocean and ice forecast models. Develop and improve tropical cyclone forecast models through improved physics, coupling to the ocean and upper atmosphere, assimilation of new observations, data assimilation methods and novel ensemble methods that quantify forecast uncertainty.

Conduct research on a next-generation global NWP model that incorporates efficient numerical methods, variable-resolution grids, improved representation of physics, and that can operate efficiently on future computation systems.  The goal is to potentially replace the rectangular nested-grid systems currently in use, and combine global and regional modeling into a unified and more efficient system.

Encompasses the design, performance, analysis and underlying theory of field and laboratory experiments and telescoping, global-to-tactical scale numerical simulations specifically designed to understand atmospheric environmental processes and phenomena. Includes efforts to develop appropriate inversion and other techniques to obtain atmospheric environmental data from airborne and space-borne sensors.  Includes empirical and numerical model development techniques and associated efforts designed to improve atmospheric prediction, diagnose problems and increase the efficiency and accuracy of those models and model systems in a variety of computational environments. Includes efforts to fuse, merge and exploit atmospheric data and create operationally useful information. The research is coordinated with operational customers to enable rapid transition of research into operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     National Oceanographic Partnership Program (NOPP)
                                                     This activity focuses on US Navy investments in the National Oceanographic Partnership Program (NOPP). NOPP, established by the US Congress (Public Law 104-201) in Fiscal Year 1997, is a unique collaboration among 15 federal agencies involved in conducting, funding, or utilizing results of ocean research. NOPP's value to the Navy derives from the capacity of the partnership to enable and ensure multi-agency efforts where such collaboration enhances efficiency or effectiveness, and/or reduces costs. NOPP topics address scientific problems that cross-agency missions, fall in gaps between agencies and/or are too large for any one agency to fund itself.
                                                     
                                                         
                                                             8.470
                                                             0
                                                             Development of an integrated coastal ocean observation system and development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research.  Specific research activities include conducting studies to develop an integrated coastal ocean observation system and associated sensors, communications, data acquisition, storage and processing tools. Efforts will also be initiated to develop small space-based sensors for littoral oceanographic and atmospheric dynamics research; tools for improved production and application of high resolution sea surface temperature data; and miniaturized, next generation sensors for ocean measurements.
                                                        
                                                    
                                                     
                                                         
                                                             8.781
                                                             0
                                                             Further development of an integrated coastal ocean observation system and development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research. Continue applied research activities to include conducting studies to develop an integrated coastal ocean observation system and associated sensors, communications, data acquisition, storage and processing tools. Continue efforts to develop small space-based sensors for littoral oceanographic and atmospheric dynamics research; tools for improved production and application of high resolution sea surface temperature data; and miniaturized, next generation sensors for ocean measurements.
                                                        
                                                         
                                                             8.742
                                                             0
                                                        
                                                         
                                                             8.742
                                                             0
                                                             The focus remains on topics that cross agency missions and/or are too large for one agency to address alone; this includes ocean/coastal dynamical process studies, observation and modeling systems, development of sensors, communications and data acquisition, storage and processing tools required to affect it, modernization of ocean research and observation infrastructure, and marine mammal-related research.  Conduct of studies focused on model verification, constraint of boundary conditions and fluxes of mass, heat and momentum across them (air-sea, deep ocean-seabed, land-sea), and responses to storm and/or persistent forcing are anticipated.  Expand the development and utilization of small space-based sensors for oceanographic and atmospheric dynamics research; and miniaturized, low-power, next generation sensors for ocean measurements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Ocean Acoustics
                                                     The Ocean Acoustics activity is dedicated to the determination of the impact of the natural ocean environment on acoustic wave phenomena in support of naval undersea warfare and underwater force protection operations. This activity studies underwater acoustic propagation, scattering from ocean boundaries, and ambient noise issues that impact the development and employment of acoustic systems. The littoral zone has been the ocean environment of greatest interest. Aspects of this environment, that greatly impact underwater acoustic systems, are the shallow water, the consequent closeness and physical significance of the ocean bottom, and the complexities inherent to rapid changes of the ocean structure. The objectives of this program are met through measuring, analyzing, modeling and simulating, and exploiting ocean acoustic factors to gain advantage over potential adversaries using undersea acoustic systems. Results of this activity support acoustic sensor and system development, performance prediction, and tactical decision aids.

This Activity will also focuses on efforts addressing research needs identified by Task Force Ocean that will enable tactical maneuver for the future submarine force. The efforts funded by this Program Element (PE) fall generally into two topic areas: Analysis and understanding of the impact of environmental conditions on Large Vertical Aperture (LVA) Array sonar data, and the development of reduced order ocean-acoustic models to enable environmental awareness and prediction on forward platforms.
                                                     
                                                         
                                                             2.026
                                                             0
                                                             Undersea Warfare applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and enable environmental adaptive system control.  The capability to provide ASW sensor and system performance models, realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters, measurement and prediction of uncertainty, and development of tactical decision tools.

Efforts include continuation of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                                        
                                                    
                                                     
                                                         
                                                             2.074
                                                             0
                                                             Continue applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and enable environmental adaptive system control. Continue to provide ASW sensor and system performance models, realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters, measurement and prediction of uncertainty, and development of tactical decision tools. Continue efforts of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                                        
                                                         
                                                             19.052
                                                             0
                                                        
                                                         
                                                             19.052
                                                             0
                                                             Conduct research efforts to enable environmental awareness and tactical exploitation of the environment by forward naval platforms. Activities will include the development of technologies and algorithms to incorporate in situ environmental sensing into an on-scene environmental characterization capability, inversion of sensor data to infer the local environment, and the development of capabilities to exploit the ocean environment for tactical advantage. Research efforts are informed by the outcome of the Tactical Oceanography Symposia series conducted by the Office of Naval Research, which involve academic researchers, industry partners, and the operational Navy.

Conduct applied research to provide the Warfighter with improved Anti-Submarine Warfare (ASW) performance
assessment models and tactical decision aids to plan ASW operations, evaluate effectiveness of ASW systems, and
enable environmental adaptive system control. The capability to provide ASW sensor and system performance models,
realistic simulations, and measures of effectiveness that incorporate and exploit critical environmental knowledge requires coupling ocean dynamics and acoustics, ambient noise characterization in the littorals, acoustic and optical scattering and propagation characterization, through-the-sensor measurement techniques for in situ environmental parameters,measurement and prediction of uncertainty, and development of tactical decision tools. Efforts include continuation of applied research to enhance passive sonar performance capability in the Arctic environment by developing a better passive sonar performance prediction model and new acoustic ice-characterization methods.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to the initiation of the Task Force Ocean project to gain a better understanding on the oceans, especially in the Artic, with respect to global prediction based on the outcome of the Chief Naval Operations Task Force Ocean working groups and recommended courses of action.
                                                    
                                                
                                                 
                                                     Physical Oceanography
                                                     The goal of the Physical Oceanography activity is to develop knowledge of the physics of the ocean within the battlespace environment to enable tactical naval use and exploitation of the battlespace. This is achieved through the development of predictive models of the water mass structure, waves, currents, and air-sea interactions and developing measurement/observation technology. Other applications utilize knowledge of the interaction of the water column hydrodynamics and the acoustics to predict the undersea transmission characteristics and sources of uncertainty in these statistics. Utilizing knowledge of the ocean surface physics, the physical oceanography program seeks to exploit the combination of remotely sensed data, in-situ data, and adaptively sampled data to optimize predictions of ocean currents and water column structure. These predictions, custom databases, adaptive sampling schemes and data programs serve Anti-Submarine Warfare, Naval Special Warfare, and Mine and Expeditionary Warfare.

This Program requires field research that involves participation in Navy Environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires
modeling of the acoustic effects of sound on marine life.
                                                     
                                                         
                                                             10.258
                                                             0
                                                             Conduct applied research including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. This encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.

Conduct applied research that develops and tests the Remote Ocean Sampling System for the air-sea surface flux sampling, while also developing an advanced autonomy for operations of gliders plus unmanned underwater vehicles (UUVs)in extreme environments and develop ocean drifters with stable salinity sensors and high resolution turbulence sensors.  Completion of the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning.  Completion of the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variational assimilation (4D-Var) to maximize impact of the glider data in a high resolution local forecast model for more accurate ocean predictions around Sea Base and Sea Strike areas.

The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                                        
                                                    
                                                     
                                                         
                                                             10.927
                                                             0
                                                             Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore environments. Data assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land models. Studies develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data, and to fuse and exploit oceanographic data to create operationally useful information. Efforts continue to develop and test the Remote Ocean Sampling System for air-sea surface flux sampling as well as developing advanced autonomy for operations of gliders in extreme environments. Additional efforts develop ocean drifters with stable salinity sensors and high resolution turbulence sensors. Continue the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning. Continue the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variation assimilation to maximize impact of the glider data in a high-resolution local forecast model for more accurate ocean predictions

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.  The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                                        
                                                         
                                                             11.158
                                                             0
                                                        
                                                         
                                                             11.158
                                                             0
                                                             Conduct applied oceanographic research including field campaigns to study ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore environments. Data assimilation development extends use of coupled modeling approaches to include air-ice-wave-ocean-land models. Studies develop new or enhance existing shipboard, in-situ, airborne, and space borne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data, and to fuse and exploit oceanographic data to create operationally useful information. 
 
The testing of the Remote Ocean Sampling System for air-sea surface flux sampling will be completed following the deployments in the North Atlantic.  Efforts to develop advanced autonomy for the operations of gliders in extreme environments is also completed. Testing of gliders with turbulence sensors, Unmanned Underwater Vehicles (UUVs) with turbulence sensors will continue. Additional efforts develop ocean drifters with stable salinity sensors and high resolution turbulence sensors will continue.

Continue the effort to develop a capability to estimate global ocean forecast uncertainty from ensembles which will enable risk assessment with skill out to 30 days, providing the real-time assessment of environmental uncertainty anywhere on demand and risk analysis products that can be used as inputs to existing decision support tools such as risk quantification and mission planning. Continue the effort to develop a new capability for accurate and rapid characterization of the local ocean battlespace utilizing the ability of gliders to work in coordinated teams and 4-dimensional variation assimilation to maximize impact of the glider data in a high-resolution local forecast model for more accurate ocean predictions.

Testing of ocean instrumentation that features energy harvesting will be initiated.  The TOPSIDE software of the data server module will be tested with ocean data sets that are publically available and cloud computing and serving will be evaluated and tested.

Battlespace Environments: A program including field research on ocean processes and dynamics, ocean model development, and data assimilation from the open ocean to the nearshore and riverine environments is directed towards model system development and analysis. Model and data assimilation development is extending to the field of coupled models including air-ice-wave-ocean-land models. Encompasses the design, analysis and underlying theory of field and laboratory experiments designed to understand ocean environmental processes and phenomena. It includes model development to improve ocean environmental predictive capabilities, through improved physical characterization, diagnosis, efficiency and accuracy of these models in a variety of computational environments. Also includes efforts to develop new or enhance existing shipboard, in-situ, airborne, and spaceborne sensors and appropriate inversion and "through the sensor" techniques to obtain physical oceanographic environmental data. Includes effort to fuse and exploit oceanographic data to create operationally useful information.  The research is coordinated with operational customers to enable its rapid transition into operational systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             All Science and Technology model improvements undergo a rigorous validation verification and evaluation against quantifiable metrics before being accepted for transition into operations.  In Marine Meteorology, for example, typical improvements over the past decade have amounted to a gain in skill of one forecast-day (i.e., the 4-day forecast is now as skillful as the 3-day forecast of a decade ago), and tropical cyclone forecast track error has been reduced by 50%.  It is expected that future increases in skill will continue at or above this pace.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             31.385
                                             47.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             78.385
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         7.243
                                                         Additional funds will enhance new Task Force Ocean programs to enable tactical exploitation of the ocean
environment.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     AGOR Mid-life Refit
                                                     
                                                         19.314
                                                         Additional funds provided in the FY18 Appropriation for the AGOR 23 Class Mid-Life Refit supports the replacement or upgrade of the Bow Thruster propulsion systems on the AGOR 23 Class vessels.  AGOR 23 R/V Thomas G Thompson completed its major, mid-life refit overhaul, shakedown and testing, and re-entered the U.S. Academic Research Fleet in support of Navy oceanographic research objectives.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Naval Special Warfare Maritime Science and Technology
                                                     
                                                         4.828
                                                         Funds supported applied oceanographic research to exploit ocean currents, water surface and seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance underwater vehicle and diver operations.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Naval Special Warfare
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Funds supported applied oceanographic research to exploit ocean currents, water surface and seafloor roughness, and ocean optoacoustical properties, among other phenomena, to enhance underwater vehicle and diver operations.
                                                    
                                                
                                                 
                                                     Task Force Ocean
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Exploration of analytic techniques linking physical oceanographic variability with acoustic propagation, including field efforts to collect relevant data sets. The development and use of artificial intelligence and machine learning techniques for large ocean and acoustic data sets.  Through-the-sensor environmental characterization, including assimilation into nested local environmental prediction models.  Exploration and development of advanced signal processing techniques that incorporate local ocean structure, including ambient noise characterization
                                                    
                                                
                                                 
                                                     Acoustics Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.000
                                                         Research in applied acoustics, advanced sensor capabilities and better undersea environment data to directly characterizing the physical environment and provide information to monitor ecosystem health, impacts, and change. This investments will support the potential for improved performance of US Navy soar systems for surveillance and reconnaissance.
                                                    
                                                
                                                 
                                                     Multi-Modal Detection Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Research in non-acoustic detection, tracking, localization, and identification of underwater threats.
                                                    
                                                
                                                 
                                                     Persistent Maritime Surveillance
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         15.000
                                                         Conduct supplemental study and research supporting advances in technologies to enable Persistent Maritime Surveillance capabilities.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                     0.000
                                     6.230
                                     6.299
                                     6.346
                                     6.346
                                     6.343
                                     6.468
                                     6.600
                                     6.732
                                     Continuing
                                     Continuing
                                
                                 The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These applied research initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect. Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric incapacitation, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         6.425
                                         6.349
                                         6.346
                                         6.346
                                    
                                     
                                         6.230
                                         6.299
                                         6.346
                                         6.346
                                    
                                     
                                         -0.195
                                         -0.050
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.050
                                        
                                         
                                             -0.162
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.034
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0000
                                         JT Non-Lethal Wpns Applied Res
                                         
                                             0.000
                                             6.230
                                             6.299
                                             6.346
                                             6.346
                                             6.343
                                             6.468
                                             6.600
                                             6.732
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds the applied research, study, assessment, and demonstration of technologies that could provide a non-lethal capability or target effect.  Investment areas include applied research related to: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal acoustic and optical technologies; advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications); associated human effects and effectiveness for new non-lethal stimuli; injury potential and effectiveness of directed energy, electric stun, ocular, and acoustic based non-lethal technologies; and developing models of crowd behavior and dynamics.
                                             
                                                 
                                                     (U) JOINT NON-LETHAL WEAPONS
                                                     
                                                         
                                                             6.230
                                                             0
                                                             Investigated alternative technologies with potential to address emerging capability gaps. Evaluated methodologies for measuring directed energy effects (millimeter - wave, high powered microwave, etc.). Investigated advanced materials and emergent technologies suitable for extended range non-lethal weapon payload applications. Transitioned foundational effects associated with advanced electro-muscular disruption technologies to higher levels of technology development and demonstration. Assessed feasibility and evaluated candidate technologies with potential to mitigate technology challenges impeding Non-Lethal Effects capability gap resolution. Continued applied research into characterization of non-lethal phenomena and assessment of human effects and weapon effectiveness, including development of dose response and injury correlates. Investigated component High Power Microwave technologies and transitioned results to higher levels of technology development and demonstration. Continued academic research into technology areas with relevance to non-lethal weapon capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             6.299
                                                             0
                                                             Continue research and investigation of emergent technologies and effects with the potential to address non-lethal counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research include non-lethal weapon (NLW) effectiveness and behavioral research studies, feasibility and conceptual design studies for next-generation electro-muscular incapacitation and directed energy technologies (e.g., lasers, millimeter-waves) suitable for extended range applications and to achieve longer duration of effect.  Investigation and initial design of component high power microwave system technologies and advanced materials for counter-materiel applications will continue in order to enable reduced system sizes, increased energy efficiency, improved performance, and increased delivery and employment options. Continue applied research to characterize non-lethal phenomena and assess target human effects and weapon effectiveness, including development of dose response and injury correlates for new NLW technologies.   Initiate exploration of new non-lethal effects and evaluation of innovative applications of existing technologies to address future non-lethal capability needs.  Transition results to higher levels of technology development and demonstration as feasibility is determined.
                                                        
                                                         
                                                             6.346
                                                             0
                                                        
                                                         
                                                             6.346
                                                             0
                                                             Conduct research and investigation of emergent technologies and effects with the potential to address non-lethal counter-personnel and counter-materiel capability gaps.  Some examples of counter-personnel research include optimizing known NLW effectiveness and discovery of new human target behavioral effects which mitigate these Joint Requirements Oversight Counsel-approved joint non-lethal effects capability-gaps.  Other examples are the assessment and study of new NLW technologies related to: (1) increasing the range of current NLWs; (2) increasing their duration of effect; and (3) increasing the volume of fire associated with NLWs.  This includes developing longer range, more compact: (1) NL sound and light devices; (2) smaller, lighter, and more power efficient high power microwave systems; and (3) developing new non-lethal laser induced plasma weapons for long range counter-personnel and counter-materiel applications.  The objective is to further reduce non-lethal directed energy weapon system size, weight, power consumption, thermal cooling requirements and overall system cost while increasing counter-personnel and counter-materiel capabilities.  Continue applied research to characterize new non-lethal phenomena and assess new target human effects and weapon effectiveness, including development of dose response and injury correlates for new NLW technologies.  Continue concept exploration of novel NLW capabilities for integration into future escalation of force platforms.  Transition results to higher levels of technology development and demonstration as feasibility is determined.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons.  The program consists of a collection of projects that range from studies and analyses to the development and evaluation of feasibility demonstration models.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects and effectiveness, and potential for compliance with policy and legislation.  Overarching considerations include the advancement of related Technology Readiness Levels and Human Effects Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                                     0.000
                                     59.644
                                     78.049
                                     57.075
                                     57.075
                                     57.197
                                     58.334
                                     59.529
                                     60.724
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization.  Technologies being developed within this PE are aimed at enabling Sea Shield, one of the core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets. Research focused on understanding the impacts on marine mammals of manmade underwater sound is also conducted in the Program Element , as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                             54.816
                                             58.049
                                             57.075
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                                             57.197
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This PE funds applied research efforts in undersea target detection, classification, localization, tracking, and neutralization. Technologies being developed within this project are aimed at enabling Sea Shield which is one of the core operational concepts detailed in the Naval Transformational Roadmap. Associated efforts focus on new ASW operational concepts that promise to improve wide-area surveillance, detection, localization, tracking, and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments. Related efforts are aimed at leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship, and air ASW assets.
                                             
                                                 
                                                     ANTI-SUBMARINE WARFARE (ASW) DISTRIBUTED SEARCH
                                                     ASW Distributed Search focuses on the development of technologies for the non-covert tactical search for undersea targets ranging from hours to weeks, using automated sensor systems deployed around operating areas, including along key transit routes to protect naval/maritime forces, around temporarily fixed sea base regions and naval force operating areas, or around fixed defensive regions and areas of interest, such as key US/Allied ports. "Non-covert" implies availability of airborne assets for sensor deployment (although other means may also be used), and the ability to employ active sonar along with passive and non-acoustic methods. "Search" is conducted in concentrated areas, typically exploiting cues received from surveillance systems. The submarine target must be detected beyond its weapons release range. The objective is to develop rapidly deployable systems employing automated detection and classification capabilities for use in both shallow and deep water operating environments. Distributed Search supports the ASW protected passage Maritime Shield operational constructs. Related efforts include the development of distributed systems employing optimization as well as active acoustic sensing and processing techniques, navy-unique transduction and underwater networking technology. Efforts also include the development of Unmanned Undersea Vehicle-based and affordable off-board deployable sensing systems employing persistent detection concepts and components. These efforts provide an extended reach of organic platform-based systems through the use of new sensor concepts, improved materials for advanced sensors, optimized deployment, employment, and automated operation of distributed sensor fields. The cornerstone of Distributed Search is the development of rapidly deployable, long-endurance active sensors with automated processing suitable for use in a wide variety of operational environments.
                                                     
                                                         
                                                             14.974
                                                             0
                                                             Undersea Warfare 

Applied research focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments.  The capability to provide non-covert ASW tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment.

Conduct Signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation. Complete effort to develop a new generation of target detection algorithms that use advanced simulations of small targets floating on a dynamic sea surface. Complete effort to develop and demonstrate real time onboard processing for a UUV to detect, classify, and track submarines using active sonar. Complete effort to develop a new class of magnetic sensor with ultra-low power consumption to enable persistent magnetic field sensing as a surveillance technology.
                                                        
                                                    
                                                     
                                                         
                                                             15.154
                                                             0
                                                             Undersea Warfare Applied research focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments. The capability to provide non-covert ASW tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment. Continue signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments such as:  advancing sensing, onboard processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple autonomous, coordinated and cooperating AUVs; the development of a new kind of underwater chemical sound source; and efforts that capitalize on structural acoustic features of UUVs and advance sonar design, sensing, and processing/decision making to enable high performance  detection and classification of adversarial UUVs.
                                                        
                                                         
                                                             15.455
                                                             0
                                                        
                                                         
                                                             15.455
                                                             0
                                                             Undersea Warfare Applied research is focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threat in complex operating environments. The capability to provide non-covert Anti-Submarine Warfare (ASW) tactical search for both shallow and deep water operational areas against all submarine threats requires improved sensor technology to extend the capabilities of platform-based systems; innovative sensor technology for off-board and rapidly deployable systems; characterization of and signal processing to control reverberation, clutter, and noise; characterization of target radiation and scattering physics for all threat submarines; physics-based detection and classification algorithms with automation where possible; and knowledge and exploitation of the complex operational environment. Continue sensor development and signal processing-related research which focuses on multistatic active sonar concepts that operate in convergence zone environments, high duty cycle active sonar, and developing concepts for next-generation active sonar system automation. Initiate non-acoustic, orthogonal concepts that complement and augment active sonar concepts. 

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis focused on technologies that enable both platform-based and off-board systems to detect and classify the ultra-quiet, low-Doppler submarine threats in complex operating environments such as:  advancing sensing, onboard processing/decision making, and information sharing capabilities to enable multi-static ASW using multiple autonomous, coordinated and cooperating autonomous underwater vehicles (AUVs); the development of a new types of underwater sound sources; and efforts that capitalize on structural acoustic features of unmanned underwater vehicles (UUVs) and advance sonar design, sensing, and processing/decision making to enable high performance  detection and classification of adversarial UUVs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     ANTI-SUBMARINE WARFARE (ASW) PRECISION LOCALIZATION
                                                     Precision Localization focuses on the development and demonstration of technologies which use information from surveillance or search systems to determine an area of uncertainty (AOU) relative to target range, bearing, and depth adequate to handoff to an attack system. Precision Localization employs non-acoustic techniques such as magnetic and optical sensing to highly localize submerged threats. The objective is to increase magnetic sensor range and robustness, enable deployment on Unmanned Air Vehicles (UAVs), and increase optical sensing search rates. Efforts include the development of non-traditional tracking and advanced magnetic and electric field sensors and processing. These technologies will provide a decreased AOU size thus enabling the effective use of smaller, more versatile torpedoes as well as increased performance gain in detection, targeting, tracking/trailing, and homing via target acquisition and covert prosecution.
                                                     
                                                         
                                                             3.225
                                                             0
                                                             Magnetic and Electric Field Sensing
Conduct applied research related to critical S&T for Precision Localization using magnetic and electric field sensing technologies. Executed research into novel methods to develop smaller and power efficient, high performance magnetic and electric field sensors.  Pursued research on advanced concepts for processing arrays of independent sensors to create adaptive magnetic and electric field sensor systems. Expanded research to include remote methods of sensing magnetic fields.

Optical Sensing
Conduct applied research related to critical S&T for Precision Localization using optical sensing technologies. Executed research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursued information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensors to operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                                        
                                                    
                                                     
                                                         
                                                             3.544
                                                             0
                                                             Continue focus on Magnetic and Electric Field Sensing applied research related to critical S&T for Precision Localization using magnetic and electric field sensing technologies. Execute research into novel methods to develop smaller and power efficient, high performance magnetic and electric field sensors. Pursue research on advanced concepts for processing arrays of independent sensors to create adaptive magnetic and electric field sensor systems. Expand research to include remote methods of sensing magnetic fields. Optical Sensing will conduct basic research related to critical S&T for Precision Localization using optical sensing technologies. Execute research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensor operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                                        
                                                         
                                                             3.468
                                                             0
                                                        
                                                         
                                                             3.468
                                                             0
                                                             Shift focus from classical magnetic and electric field sensing toward other modalities and sampling approaches. Investigate alternative methods for Precision Localization leveraging magnetic and electric field sensing technologies and incorporating alternative technologies and approaches. Execute research into novel methods to develop smaller and power efficient, high performance magnetic, electric field and novel sensors. Pursue research on advanced concepts for processing arrays of independent sensors to create adaptive information theoretic sensor systems. Continue research into remote methods of sensing target signatures. Expand Optical Sensing research related to critical Science and Technology (S&T) for Precision Localization. Execute research to better exploit the information capacity available in photonic systems toward development of higher performance optical sensors. Pursue information theoretic optical sampling and telemetry characteristics to better support sensor performance and data integrity. Extend the effectiveness that photonic sensors operate across the air-water interface. Extend the distance optical sensors can effectively operate within the water column.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     ANTI-SUBMARINE WARFARE (ASW) SURVEILLANCE
                                                     ASW Surveillance focuses on dramatically improving detection, classification, and localization capabilities in large ocean areas relative to the capabilities of legacy ASW surveillance systems. The related technologies support the conduct of covert, wide-area surveillance ranging from one day to six months. The objectives are to develop and demonstrate technologies that provide clandestine indications and warnings in far forward and contested operating areas, and in complex operational environments against all submarine threats, including new threats with unknown target signatures and tactics. Covertness implies use of non-observable platforms and/or deployed automated sensors employing passive sonar, or other non-detectable methods. The surveillance process includes initial detection and classification. Efforts include the development of Unmanned Undersea Vehicle-based and affordable, off-board deployable sensing systems employing a wide variety of surveillance concepts and components. These efforts focus on alternative detection phenomena, vector/tensor sensors, automated acoustic processing, more compact and longer lasting power sources, and high bandwidth, acoustic communications links.
                                                     
                                                         
                                                             21.117
                                                             0
                                                             Undersea Warfare 

Conduct applied research focused on technologies that enable detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments.  It emphasizes developments leading to non-platform-based and clandestine systems.  The capability to provide ASW clandestine indications and warnings in far-forward and contested areas against all submarine threats requires new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; novel power sources and power-harvesting; underwater communications; networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment.

Conduct Signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments.
                                                        
                                                    
                                                     
                                                         
                                                             22.980
                                                             0
                                                             Undersea Warfare will continue applied research focused on technologies that enable detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments. It emphasizes developments leading to non-platform-based and clandestine systems. The capability to provide ASW clandestine indications and warnings in far-forward and contested areas against all submarine threats requires new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; novel power sources and power-harvesting; underwater communications; networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment. Conducting signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments. Continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare
Conceptualize and perform laboratory measurements, field measurements, and theoretical/numerical analysis leading to non-platform-based and clandestine systems to provide ASW clandestine indications and warnings in far-forward and contested areas such as:  new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms to eliminate the dependence on traditional ASW platforms; undersea communications; secure and robust networking of distributed autonomous sensors; and knowledge and exploitation of the complex operational environment.
                                                        
                                                         
                                                             22.288
                                                             0
                                                        
                                                         
                                                             22.288
                                                             0
                                                             Complete Signal processing related research that focuses on combining information from multiple arrays in a distributed field that exploit new acoustic signatures, improve detection of weak acoustic sources obscured by clutter, and new sensor and signal processing concepts that exploit underwater acoustic propagation physics to improve the detection of weak acoustic sources in high clutter environments. Initiate signal processing related research to develop artificial intelligence technology providing optimized sonar system line-ups that adjust themselves in real time to the current undersea environment. Begin to investigate applicable non-acoustic methods of detection and classification of ultra-quiet, low-Doppler submarines in complex operating environments.

Laboratory measurements, field measurements, and theoretical/numerical analysis leading to non-platform-based and clandestine systems to provide ASW clandestine indications and warnings in far-forward and contested areas such as:  new sensor concepts to provide improved performance in smaller packages; automated passive acoustic and non-acoustic detection and classification algorithms; undersea communications; acoustically quiet UUV propulsion; and knowledge and exploitation of the complex operational environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MARINE MAMMALS
                                                     The Marine Mammals and Biology program focus is to better understand and characterize the effects of underwater sounds produced by Navy sources (especially sonar) on marine mammals.  Efforts include research on integrated ecosystems, effects of sound exposure on marine mammals, and improving the monitoring and detection of marine mammals. The research in this program supports Navy environmental compliance information needs and facilitates acquiring LOAs from NOAA that enable all Navy training and testing operations, and the development of appropriate state-of-the-art mitigation measure.

The marine mammals research conducted in this Program Element (PE) represents part of a total effort executed in coordination with complementary research performed in PE 0602435N Ocean Warfighting Environment Applied Research.

This Activity has been created specifically to address the work associated with determining and mitigating the effects on the behavior of marine mammals of manmade sound transmitted underwater.
                                                     
                                                         
                                                             2.459
                                                             0
                                                             Integrated Ecosystem Research:  Conduct research using animal tagging and passive acoustic monitoring to study behaviors and distributions of marine mammals relative to key environmental properties (biotic and abiotic). This includes providing a context for interpreting behavioral responses to external stimuli (i.e. anthropogenic sound), and providing basic knowledge needed for predictive models of species of concern. 

Effects of Sound:  Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Initiated research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Conduct research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Continue research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival.

Monitoring and Detection:  Continue research and development of technology for detection, classification, and localization of marine mammals. Continue the development and testing of new autonomous hardware platforms using technology to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms.

Models & Databases:  Conduct research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds.
                                                        
                                                    
                                                     
                                                         
                                                             2.519
                                                             0
                                                             Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors, movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic). Effects of Sound: Continue research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Continue research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Continue research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Continue research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival. Monitoring and Detection: Continue research and development of technology for detection, classification, and localization of marine mammals. Continue the development and testing of new autonomous hardware platforms using technology to detect and classify marine mammals using a variety of fixed, towed, floating, and profiling platforms. Models & Databases: Continue research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds.
                                                        
                                                         
                                                             2.464
                                                             0
                                                        
                                                         
                                                             2.464
                                                             0
                                                             Extramural Marine Mammals and Biology - Areas of research include monitoring and detection, integrated ecosystem, and effects of sound on marine mammals. 

Integrated Ecosystem Research: Further research using animal tagging and passive acoustic monitoring to study behaviors, movement and distribution of marine mammals relative to key environmental properties (biotic and abiotic). 

Effects of Sound: Conduct research on behavioral effects to potentially population-level consequences of sound exposure on marine life. Initiate research to characterize the gas management and kinetics (stores and use) in marine mammals. Conduct research into the mechanisms that enable marine mammals to dive to deep depths for long durations while mitigating, if not avoiding, health threats. Conduct research to advance our understanding of sound reception mechanisms in mysticetes (large whales) will require a thorough exploration of the anatomy surrounding the ear and the whole head combined with modeling sound propagation through various tissues of whale heads and/or bodies. Continue research to develop an understanding of the natural variation of stress markers, better understand and characterize acute and chronic effects of the stress response on individuals and populations of marine mammals. Conduct research on potential effects of Navy sources on marine mammal behavior, life functions (e.g. feeding, breeding, migrating), vital rates (e.g. adult survival, reproduction), and population level effects. Understanding the effects of naval activities on species or stocks of marine mammals, including effects on annual rates of recruitment and survival. 

Monitoring and Detection: Continue research and development of technology for detection, classification, and localization of marine mammals. 

Models & Databases: Continue research to provide tools to support environmental compliance efforts and decision-making related to how marine mammals are affected by anthropogenic sounds. Initiate research using increase in funds to characterize and quantify the cumulative effects of multiple stressors on marine mammal populations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     UNDERSEA WEAPONRY
                                                     Undersea Weaponry focuses on the development of enabling technologies to counter threat submarines and surface vessels by increasing Probability of Kill and platform survivability, as well as developing technologies for unmanned undersea vehicles. Research performed within Undersea Weaponry supports several Naval S&T Focus Areas including Power Projection & Integrated Defense, Assure Access to Maritime Battlespace, Autonomy & Unmanned Systems, and Power & Energy. Weapon technology focus areas include: Explosives and Warheads, Guidance and Control (G&C), Simulation Based Design, Propulsion, Power Sources, Supercavitation, and Counter Weapons/Counter Measures. The ultimate goal of this activity is to provide revolutionary capabilities needed to fill Sea Shield and Sea Strike Warfighter Capability Gaps, to accommodate unique payload limitations through the development of modular and reduced sized undersea weapons based on common technology enablers (where possible), to provide improved platform pre-engagement positioning and fire-control solutions for effective weapon-to-target engagement, and provide countermeasures and counterweapons against current and next-generation undersea weapons.
                                                     
                                                         
                                                             13.041
                                                             0
                                                             Conduct applied research related to critical S&T for supercavitation, advanced warheads, propulsion systems for undersea platforms and defense against undersea threats.
                                                        
                                                    
                                                     
                                                         
                                                             13.852
                                                             0
                                                             Continue applied research related to critical S&T for supercavitation, advanced warheads, propulsion systems for undersea platforms and defense against undersea threats.
                                                        
                                                         
                                                             13.400
                                                             0
                                                        
                                                         
                                                             13.400
                                                             0
                                                             Conduct applied research related to critical Science and Technology (S&T) for supercavitation, advanced warheads, new torpedo fuel formulations, small-scale weapon concepts, and propulsion systems for undersea vehicles and platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The overall metrics of applied research in undersea warfare are to develop technologies aimed at improving target detection, classification, localization, tracking, increasing attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments, countering enemy torpedoes, providing the ability to conduct long-range engagements, increasing weapons load-out, providing multi-platform connectivity, increasing endurance/survivability, and reducing size and power requirements.
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                                 The efforts described in this Program Element (PE) address the Applied Research associated with the Future Naval Capabilities (FNC) Program.  The objective of the work in this PE is to develop and mature technologies needed by the Navy and Marine Corps to initiate FNCs in PE 0603673N Future Naval Capabilities Advanced Technology Development that can be commenced at higher Technology Readiness Levels (TRLs).  The FNC Program was restructured for FY 2019 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, is being resourced in PE 0603673N Future Naval Capabilities Advanced Technology Development.  Funding for technology candidates at lower TRLs (3 to 4) is being resourced in this PE.  The Office of Naval Research (ONR) is working closely across the Department of the Navy (DON) and Naval Research Enterprise (NRE) to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     The increase in FY 2020 is due to increases in Technology Candidate development in Electromagnetic Maneuver Warfare and Combating Terrorism, Ocean Battlespace Sensing, Sea Warfare and Weapons, Warfighter Performance, and Naval Warfare and Weapons as discussed in the individual FY 2020 Plans and increase/decrease statements of each of these R-2 Activity sections.

Technical: Not applicable.

Schedule: Not applicable.
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                                             Prior to FY 2019, the underlying Future Naval Capabilities (FNC) Program investments in this program element (PE) were aligned to specific FNC projects. Future budget activity (BA) 2 investments supporting candidate FNC technologies are being developed in order to increase agility, exploit technology advances, and respond quickly to naval needs. This approach facilitates an optimum response when developing and maturing the technology options that will be developed further in PE 0603673N, Future Naval Capabilities Advanced Technology Development.  

The FNC Program has been fully restructured for FY 2019 in favor of a more direct and higher level of collaboration, PE R-2 activities are now organized by the Office of Naval Research (ONR) Departments, which are tasked to collaborate with the acquisition stakeholders and their resource sponsors.  A complete accounting of the technology candidates being developed and a full disposition of each technology development effort funded in this PE will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     CAPABLE MANPOWER (CMP)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             8.158
                                                             0
                                                             FNC: CMP-FY13-02 SIMULATION TOOLSET FOR ANALYSIS OF MISSION, PERSONNEL AND SYSTEMS (STAMPS)
-  Complete Manpower Planning and Optimization Toolset - Demonstrate the new analytics to measure variable work packaging, optimize manpower variables (task allocation, job and occupation codes, billets, and training), and estimate manpower, personnel, and training costs to better characterize manpower components of overall ship total ownership cost.

FNC: CMP-FY14-02 UNMANNED AERIAL SYSTEMS INTERFACE, SELECTION AND TRAINING TECHNOLOGIES (U-ASISTT)
- Complete UAS Control Station Human Machine Interface - Validate the human machine interface design concepts for supervisory control and for documenting design lessons learned from user experimentation.

FNC: CMP-FY15-01 ACCELERATING DEVELOPMENT OF SMALL UNIT DECISION MAKERS (ADSUDM)
- Complete Decision Making-Learning Management System (DM-LMS) - Research and design measures of decision making mastery for ground infantry squad leaders in order to reliably measure acquisition of expertise.
- Complete Digital Integrated Representation of Tactical Environment (DIRTE) - Design the Graphical User Interface (GUI) for environment generation and the capture of relevant environmental context, including maps and terrain, to train individual Marines, small unit leaders, and company level staff.
- Complete Simulation Tailored Training and Assessment (ST2A) - Assess feasibility and design solutions for situated tutor techniques and unobtrusive monitoring techniques, and develop software and hardware prototypes to execute adaptive decision making scenarios in simulation.

FNC: CMP-FY15-02 ENVIRONMENT DESIGNED TO UNDERTAKE COUNTER A2AD TACTICS, TRAINING & EXPERIMENTATION (EDUCAT2E)	
- Complete Environment Designed to Undertake Counter A2AD Tactics, Training & Experimentation (EDUCAT2E) - Finish modeling of the pacing threat denied and degraded effects on the unit sensors of blue, joint and partner nations in a distributed, virtual/constructive training, and certification/mission rehearsal environment.

FNC: CMP-FY16-01 OPERATIONAL PLANNING TOOL
- Continue Operational Planning Tool - Develop new capabilities to support, plan, brief, execute, and assess the Navy planning process in order to facilitate real-time situational awareness and rapid re-planning. 

FNC: CMP-FY17-01 MANPOWER, PERSONNEL & TRAINING STRATEGIC PLANNING APPLICATION
- Initiate Manpower, Personnel & Training Planning Application - For this FNC, delayed one year to start in FY18, develop a fundamental understanding of the risks and uncertainties underlying Manpower, Personnel, and Training interconnections and performance drivers, including potential impact points, time delays, and pathways of decisions across the enterprise. 

FNC: CMP-FY17-02 FUTURE INTEGRATED TRAINING ENVIRONMENT (FITE)
- Continue Future Integrated Training Environment (FITE) - Assess feasibility and design solutions for a single world-like representation of available terrain databases, making them easily available to exercise planners, and develop initial requirements to link ground and air simulation trainers. 

FNC: CMP-FY18-01 LEARNING CONTINUUM AND PERFORMANCE AID (LCAPA)
- Initiate Learning Continuum and Performance Aid (LCaPA) - Develop a fundamental understanding of the skills, training, and performance measures necessary to manage individualized learning and performance tracking. 

FNC: CMP-FY18-02 MANNED AND UNMANNED COMMON PLANNING PICTURE
- Initiate Manned and Unmanned Common Planning Picture - Develop software heuristics and automated rule sets for future integration into a single Commander's intent planner. 

FNC: CMP-FY19-03 Fleet Training Technologies (FleeT2)
- Initiate FleeT2 - Conduct analyses of representational techniques, model dynamics, and high computational tractability.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     ENTERPRISE AND PLATFORM ENABLERS (EPE)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             13.469
                                                             0
                                                             FNC: EPE-FY14-02 ALUMINUM ALLOY CORROSION CONTROL AND PREVENTION
- Continue Aluminum Alloy Corrosion Mitigation Technologies - Conduct a final assessment of the aluminum coating to minimize radiant heat build-up and an evaluation of aluminum repair tools.  
- Complete Aluminum Alloy Corrosion Prediction Tool - Conduct an assessment of aluminum corrosion prediction software integrated with the developed Degree of Sensitization (DoS) detection tools. 

FNC: EPE-FY15-02 GAS TURBINE UPGRADES FOR REDUCED TOTAL OWNERSHIP COST (TOC) AND IMPROVED SHIP IMPACT
- Continue Shipboard Gas Turbine Marinization Package for Higher Temperature, Higher Pressure Operation - Complete university hot corrosion and mechanical testing of materials and down-select the best materials for hardware development. 

FNC: EPE-FY15-03 SPECIAL HULL TREATMENT
- Continue New Material(s) Development & Lab Characterization - Evaluate new material mitigation technology. 
FNC: EPE-FY16-01 ADVANCED TOPCOAT SYSTEM (ATS)

- Continue Advanced Topcoat Systems for Air Vehicle (ATS-AV) - Conduct formula optimization and modification development of advanced protective coating constituent combinations and preliminary material property validation toward TRL 6 formulas.  

FNC: EPE-FY19-04 Signature Management System (SMS)
- Continue SMS - Continue applied research technology development for submarine applications.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
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                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     FNC MANAGEMENT
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             7.915
                                                             0
                                                             FNC MANAGEMENT
- Continue FNC Management - New Start Preparations - Conduct technology analysis and studies to support the development and validation of technology performance specifications to ensure new enabling capabilities are able to commence execution in a timely manner.
- Continue FNC Management - Support/OPS Analysis - Conduct warfighter sustainment Applied Research and analysis, including technology management of FNC investments supporting the naval capability pillars.
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                                                             0
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                                                             0
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                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     FORCE HEALTH PROTECTION (FHP)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             4.233
                                                             0
                                                             FNC: FHP-FY13-03 EXTREME OPERATIONS: MITIGATING OXYGEN IMBALANCE AT ALTITUDE AND AT DEPTH
- Continue applied research efforts to exploit methods of detecting individual-specific challenges associated with combating casualties in warfighters operating at altitude.

FNC: FHP-FY14-01 ACUTE CARE COVER FOR SEVERELY INJURED LIMBS (ACCSIL)
- Complete Acute Care Cover for Severely Injured Limbs (ACCSIL) - Conduct efficacy testing of innovative pharmaceutical solutions and novel materials that will enhance the bandage system for management of complex limb trauma.

FNC: FHP-FY14-03 BLAST LOAD ASSESSMENT: SENSE AND TEST (BLAST)
- Complete Blast Load Assessment: Sense and Test (BLAST) - Finish algorithm predictions, integrate data and power management technologies, and validate the neuro-functional assessment device to estimate Traumatic Brain Injury.

FNC: FHP-FY16-01 INCAPACITATION PREDICTION FOR READINESS IN EXPEDITIONARY DOMAINS - AN INTEGRATED COMPUTATIONAL TOOL (I-PREDICT)
- Continue I-PREDICT - Develop an integrated, in-silico, morphometrically scalable model of the human being to estimate injury response from external forces (i.e., blunt, blast and vibratory forces).
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                                                     FORCENET (FNT)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             40.645
                                                             0
                                                             FNC: FNT-FY13-01 EW BATTLE MANAGEMENT FOR SURFACE DEFENSE
- Complete EW Battle Management (EWBM) - Integrate combat system data with cross domain data to automate tactical Electronic Warfare (EW) decision making across multiple ships.

FNC: FNT-FY13-03 SILK THREAD
- Complete Silk Thread Product 1 - Finish applied research efforts for this classified program.
- Complete Silk Thread Product 2 - Finish applied research efforts for this classified program.

FNC: FNT-FY14-02 ADAPTIVE TASKING, COLLECTION, PROCESSING, EXPLOITATION AND DISSEMINATION (TCPED) SERVICES
- Complete Adaptive TCPED for ASW Services - Complete the development of advanced techniques for automated high accuracy, low error rate, adaptive processing.
- Complete Data Exfiltration and Networked Platform Interaction - Integrate radio components and waveforms in a host platform.

FNC: FNT-FY14-03 EXCHANGE OF ACTIONABLE INFORMATION AT THE TACTICAL EDGE (EAITE)
- Continue Actionable Information Tactical Applications - Research and design natural language processing algorithms to enable machine understanding of an information requirement. 

FNC: FNT-FY15-01 ADVANCED AIRBORNE EARLY WARNING ELECTRONIC PROTECTION (AAEWEP)
- Continue Advanced AEW Electronic Protection - Implement real-time AEW Electronic Protection improvements within the airborne prototype. 

FNC: FNT-FY15-02 DATA FOCUSED NAVAL TACTICAL CLOUD
- Continue Data Focused Naval Tactical Cloud - Perform applied research in machine learning analytics to support automated enemy course-of-action predictions based on all-source intelligence for integrated fires and integrated air and missile defense. 

FNC: FNT-FY15-04 SCALABLE INTEGRATED RF SYSTEM FOR UNDERSEA PLATFORMS (SIRFSUP)
- Continue Compact, Scalable Integrated RF (Compact-SIRF) 
- Perform laboratory effectiveness testing to evaluate the RF design, which includes communications, cyber, information operations and electronic warfare operational performance requirements. 
- Complete Electronic Warfare Tactical Decision Aid (EW-TACAID) - Conduct analyses of efficient operator interfaces in support of netted sensor and coordinated EW operations.  
- Continue Scalable Integrated RF for Submarines (SIRF-Sub) - Conduct laboratory analysis of temporal, spectral and resource allocation management techniques for optimized resource sharing. 

FNC: FNT-FY16-01 BUGLE
- Continue Bugle - Continue applied research efforts supporting advanced waveforms. 
FNC: FNT-FY16-02 COMBINED EO/IR SURVEILLANCE AND RESPONSE SYSTEM (CESARS)
- Continue Multispectral EO/IR Countermeasures against Advanced Threats (MEIRCAT) - Finalize development of the high resolution sensor algorithms, laser hardware, and countermeasure algorithms and techniques. 
- Continue Shipboard Panoramic EO/IR Cueing and Surveillance System (SPECSS) - Develop, assess and analyze algorithms, noise performance, resolution and sensitivity technology, and software for data capture, recording, processing and display. 

FNC: FNT-FY17-01 COMMUNICATIONS AND INTEROPERABILITY FOR INTEGRATED FIRES (CIIF)
- Continue Communications as a Service (CaaS) - Validate and test distributed optimization algorithms and quality-of-service protocols. 
- Continue Mission-Based Networking for DDS (MiND) - Conduct simulation and system engineering of waveform coding/modulation, adaptive link management and Data Distribution System (DDS) networking/quality of service. 

FNC: FNT-FY17-02 SUBMARINE SIMULTANEOUS TRANSMIT AND RECEIVE (SUBSTAR)
- Continue Submarine Simultaneous Transmit and Receive (SubSTAR) - Develop and prototype initial broadband simultaneous transmit and receive antenna designs. 

FNC: FNT-FY17-04 RESILIENT HULL/INFRASTRUCTURE MECHANICAL & ELECTRICAL SECURITY (RHIMES)	
- Continue SCAMM - Develop information sharing capabilities for tactical platforms. 
- Continue SCRAM - Develop resilient software for integrated control systems, including those without redundant processors. 

FNC: FNT-FY18-04 NANOSAT COMMUNICATIONS FOR A2AD OPERATIONS
- Initiate Nanosat Communications Payloads - Develop and prototype a nanosat communication payload in UHF- and X-bands. (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity)
- Initiate Shipboard Integration - Develop and integrate shipboard networking in UHF- and X-bands with Digital Mobile Radio and Navy multiband terminal. (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity)

FNC: FNT-FY18-05 ADVANCED COORDINATION TECHNIQUES FOR DISTRIBUTED EW
- Continue Coordinated Radio Frequency EW (CRFEW) - Continue analyzing precision geo-location and coordinated engagement techniques to support netted sensor battlespace emitter geo-location and coordinated Electronic Warfare (EW) operations. 
- Continue Next Generation Surface Electronic Warfare User Interface - Continue the analysis of surface EW to inform user requirements of single and cross-ship sensor correlation, disambiguation and fixing, and tactical decision making. 
- Continue Propagation Channel Assessment and Prediction (PCAP) - Continue analyzing real-time techniques for assessing radio frequency propagation channels in support of naval operations. (
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     POWER AND ENERGY (P&E)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             10.845
                                                             0
                                                             FNC: P&E-FY14-01 EFFICIENT AND POWER DENSE ARCHITECTURE AND COMPONENTS
- Complete High Power Solid State Circuit Protection for Power Distribution and Energy Storage - Transition a knowledge product with relevant voltage, current and protection ratings to the acquisition sponsor.

FNC: P&E-FY15-03 MULTIFUNCTION ENERGY STORAGE FOR NAVY / USMC APPLICATIONS TO MAXIMIZE OPERATIONAL EFFECTIVENESS AND EFFICIENCY
- Complete Compact High Density Tactical Energy Storage - Complete module subsystem modeling, analysis, and development.
- Continue Multi-Function High Density Shipboard Energy Storage - Conduct an analysis of the ship impact of multifunction energy storage technology with high pulse loads. 

FNC: P&E-FY17-02 TORPEDO ADVANCED PROPULSION SYSTEM (TAPS)
- Continue Torpedo Advanced Propulsion System (TAPS) - Complete safety and cost analyses of the technology solutions being developed.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     SEA SHIELD (SHD)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             34.125
                                                             0
                                                             FNC: SHD-FY12-04 DETECTION AND NEUTRALIZATION OF NEAR-SURFACE DRIFTING-OSCILLATING MINES
- Complete Compact Modular Sensor-Processing Suite (CMSS) - Finish developing an extension of the software and algorithms to include interaction with the seabed necessary for the new three dimensional cameras.

FNC: SHD-FY13-01 COOPERATIVE NETWORKED RADAR
- Complete Cooperative Networked Radar - Finish developing software algorithms and techniques for cross-platform radar operation that deliver enhanced sensitivity.

FNC: SHD-FY14-02 FULL SECTOR TORPEDO DEFENSE
- Continue ATT Timeline Compression (ATTTC) - Continue development of bi-static and acoustic communication algorithms. 
- Continue Concept C Countermeasure - Conduct electronic subsystem software integration. 

FNC: SHD-FY14-04 ADVANCED UNDERSEA WEAPON SYSTEM (AUWS)
- Complete Autonomous Threat Detection and Localization - Finalize and document algorithm development and detection, classification, localization, and tracking performance.
- Complete Remote Command & Control - Finalize and document algorithm development and command and control functionality.
- Complete Tactical Positioning & Fire Control - Finalize and document system autonomy and fire solution algorithms.

FNC: SHD-FY14-08 TERMINATOR (T3)
- Continue Terminator S - Develop fire control algorithms for implementation in the Ship Self-Defense System (SSDS). 

FNC: SHD-FY15-03 AUTOMATION FOR UXV-BASED MCM
- Continue Expeditionary MCM Automated Data Analysis - Develop fusion algorithms for low frequency sonar and acoustic color with high frequency imaging systems. 
- Continue MCM Task Force Planning - Refine re-planning algorithms and integrate them with algorithms for the effects-based application of risk. 

FNC: SHD-FY15-07 HYPER VELOCITY PROJECTILE
- Complete Hyper Velocity Projectile - Demonstrate the component technology required to support a hypervelocity launch and develop common interfaces for powder gun and railgun launch conditions.

FNC: SHD-FY16-04 SHIP-LAUNCHED EW EXTENDED ENDURANCE DECOY (SEWEED)
- Continue Ship-launched EW Extended Endurance Decoy (SEWEED) - Conduct design development of the demonstrator vehicle and payload bay, and continue documentation of design and interface control. 

FNC: SHD-FY16-05 SURFACE SHIP PERISCOPE DETECTION AND DISCRIMINATION (SSPDD)
- Continue Surface Ship Periscope Detection and Discrimination (SSPDD) - Continue development of the generation 2.5 government-reference prototype sensor, data fusion system, and pre-planned product improvement options. 

FNC: SHD-FY16-06 NEXT GENERATION AIRBORNE PASSIVE SYSTEM (NGAPS)
- Continue Next Generation Airborne Passive System (NGAPS) - Model and test algorithms and hardware for field communications, control, health monitoring, mission planning and contact separation/correlation. 

FNC: SHD-FY16-07 SOFTKILL PERFORMANCE AND REAL-TIME ASSESSMENT (SPARTA)
- Continue Softkill Performance and Real-Time Assessment (SPARTA) - Develop and establish design criteria, system requirements, and software requirements. 

FNC: SHD-FY17-02 AUTONOMOUS UNMANNED SURFACE VEHICLES FOR MINE WARFARE (MIW)
- Continue Autonomous Situational Awareness and Hazard Avoidance System for USVs - Develop autonomous situational awareness and hazard avoidance system components for Unmanned Surface Vehicles (USVs) that enable avoidance of fixed and moving hazards, while providing the ability to regain track and revisit missed areas using a low bandwidth control link. 
- Continue High Temperature Superconducting (HTS) Magnetic Influence Sweep Payload for USVs - Develop magnetic, mine-influence, sweep system technology components that can be integrated on an Unmanned Surface Vehicle (USV) enabling a sweep capability that is self-contained and capable of unmanned tactical operations. 
- Continue Underway Refueling and Data Transfer for USVs and RMMVs - Develop automated underway refueling technology for Unmanned Surface Vehicles (USVs) and unmanned semisubmersible vehicles that is capable of conducting unmanned/automated refueling operations and data download/upload in up to sea state 3, away from a host refueling ship. 

FNC: SHD-FY17-05 DEEP RELIABLE ACOUSTIC PATH EXPLOITATION SYSTEM (DRAPES)
- Continue Deep Reliable Acoustic Path Exploitation System (DRAPES) - Develop algorithms for undersea communications, health monitoring, and contact separation/correlation. 

FNC: SHD-FY18-08 FORCE-LEVEL INTEGRATED FIRES REAL-TIME ENGAGEMENT COORDINATION AND PERFORMANCE ESTIMATION (FIRECAPE)
- Initiate FIRECAPE Algorithms - Begin development of performance estimation and coordination algorithms and validate their performance using Monte Carlo analysis against complex threat raids. 

FNC:  SHD-FY19-07 (IW-FY19-03) Theater ASW Commander Battle Management (TASWC BaM TDA)
- Initiate TASWC Battle Management TDA - Establish protocol and setup for Measures of Effectiveness analysis.
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                                                             0
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                                                     SEA STRIKE (STK)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructed FNC Program.
                                                     
                                                         
                                                             27.829
                                                             0
                                                             FNC: STK-FY13-01 LONG RANGE RF FIND, FIX AND ID
- Complete Long Range Find, Fix and ID - Improve Long Range ID algorithm performance within unanticipated maritime phenomenology.

FNC: STK-FY13-03 ANTI-SURFACE WARFARE (ASUW) WEAPON UPGRADE
- Complete Anti-Surface Warfare (ASuW) Weapon Upgrade - Develop and verify algorithms for Phase II.

FNC: STK-FY13-04 AIM-9X ENABLERS (AXE)
- Complete SMOKE - Evaluate and model advanced kinematic technology improvements for a future air-to-air missile.

FNC: STK-FY14-03 INTELLIGENT COLLABORATIVE ENGAGEMENT (ICE)
- Complete Collaborative Anti-Surface Warfare Engagement (CASE) - Design, develop, and improve weapon-to-weapon communications, coupled with algorithms for limited weapon autonomy addressing the surface warfare mission area.
- Continue Collaborative Electronic Attack (CEA) - Perform applied research in cognitive electronic warfare to produce next generation electronic jamming effects. 

FNC: STK-FY15-01 SYNTHETIC APERTURE RADAR ELECTRONIC PROTECTION (SAREP)
- Continue Synthetic Aperture Radar Electronic Protection - Implement real-time electronic protection improvements within the airborne test bed. 

FNC: STK-FY15-02 ROTOR-CRAFT ADVANCED PROTECTION FROM IR/EO/RPG (RAPIER)
- Continue Helicopter Active RPG Protection (HARP) - Design and develop prototype concepts and new processes for a Rocket Propelled Grenade (RPG) hard-kill defense for rotorcraft. 
- Continue Multi-Spectral EO/IR Seeker Defeat - Refine, test and finalize Infra-Red Countermeasures (IRCM) Electro-Optic/Infra-Red (EO/IR) techniques for flares and jammers using simulation and laboratory tests. 

FNC: STK-FY15-03 EXTENDED RANGE MODULAR UNDERSEA HEAVYWEIGHT VEHICLE (ER MUHV)
- Continue MUHV Autonomy Suite - Continue implementation and refinement of the autonomy architecture and algorithms for mission planning, waypoint navigation and vehicle health. 
- Continue MUHV Sensors, Navigation and Guidance - Continue development and maturation of multiband and hybrid sonar, inertial navigation, and fiber-optic systems. 

FNC: STK-FY16-01 EXTENDED-RANGE TARGETING (E-RAT)
- Complete Extended-Range Targeting (E-RAT) - Design, develop, and improve prototypes and processes that address extended range targeting and fire control. 

FNC: STK-FY16-02 REACTIVE ELECTRONIC ATTACK MEASURES (REAM)
- Continue Reactive Electronic Attack Measures (REAM) - Implement and assess real-time reactive electronic attack algorithms in a representative environment. 

FNC: STK-FY17-04 ALPO
- Complete ALPO - Establish the initial feasibility and practicality solution for an advanced signal-processing system.

FNC: STK-FY18-01 PRECISION ELECTRONIC ATTACK TECHNOLOGIES (PEAT)
- Continue Multi-platform Retrodirective EW - Continue analyzing synchronized Electronic Warfare (EW) effects across multiple platforms and EW systems. 
- Continue Single Platform Coherent Arrays - Continue analyzing synchronized EW effects across intra-platform EW components.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     ELECTROMAGNETIC MANEUVER WARFARE (EMW) AND COMBATING TERRORISM
                                                     The objective of this activity, new for FY 2019, is to develop and mature technologies in asymmetric and irregular warfare, distributed operations, information dominance, survivability and self-defense to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             6.639
                                                             0
                                                             The technologies pursued under this activity include investments that:  improve warfighter effectiveness in command, control, computers and communication for small unit naval expeditionary warfighters; enhance fires capabilities so warfighters employed in small, distributed units will have the tools they need to locate and decisively destroy larger enemy forces; improve force protection for small units and individual warfighters against a myriad of enemy attack modes; improve human performance by developing new training technologies, knowledge products, architectures, and systems that can accelerate mental, emotional and cognitive decision-making skill; mature emerging technologies for future intelligence, surveillance and reconnaissance systems; develop and mature new maintenance technologies for expeditionary combat systems; develop new expeditionary energy technologies that support distributed operations from the individual Marine to small units; develop novel technologies and innovative concepts that will improve the maneuverability of the Marine Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to inland objectives; and mature new technologies that will improve the standoff detection and neutralization of improvised explosive devices.
                                                        
                                                         
                                                             11.723
                                                             0
                                                        
                                                         
                                                             11.723
                                                             0
                                                             Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on the technologies noted in the FY 2019 plans. Investments include technologies that: improve warfighter effectiveness in command, control, computers and communication for small unit naval expeditionary warfighters; enhance fires capabilities so warfighters employed in small, distributed units will have the tools they need to locate and decisively destroy larger enemy forces; improve force protection for small units and individual warfighters against a myriad of enemy attack modes; improve human performance by developing new training technologies, knowledge products, architectures, and systems that can accelerate mental, emotional and cognitive decision-making skill; mature emerging technologies for future intelligence, surveillance and reconnaissance systems; develop and mature new maintenance technologies for expeditionary combat systems; develop new expeditionary energy technologies that support distributed operations from the individual Marine to small units; develop novel technologies and innovative concepts that will improve the maneuverability of the Marine Corps Air Ground Task Force by enhancing the movement of troops and equipment from shipboard to inland objectives; and mature new technologies that will improve the standoff detection and neutralization of improvised explosive devices.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of funds from FY 2019 to FY 2020 is due to naval priorities necessitating an increased investment in technology options for future expeditionary maneuver warfare and combating terrorism Future Naval Capabilities (FNCs).  Specific efforts include autonomous and communication technologies that support the last tactical mile for Marine Corps operations as well as artificial intelligence that improve targeting and fire support coordination.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     C4ISR AND SPECIAL PROJECTS
                                                     The objective of this activity is to develop and mature technologies in data science, mathematical optimization, computational and information sciences, quantum information sciences, electronics, command and control and combat systems, communications, cyber security, cyber operations, electronic warfare, sensing and surveillance, and precision timing and navigation, as well as technologies for surface and airborne vehicles, and cruise missile defense weapons to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             67.086
                                                             0
                                                             The technologies pursued under this activity include investments that:  advance techniques and algorithms for information processing and integration, information operations, information assurance, cyber protection, communications and networking, computational decision-making, accurate decision making, and command and control technologies with a specific focus on enabling rapid; exploit advancements in electronics, sensors and network technologies enabling new and innovative uses of the electromagnetic spectrum in areas of surface and aerospace surveillance, communications, electronic combat, and precision time and navigation; improve adaptive persistent surveillance capabilities; develop new digital radio frequency technologies supporting active aperture, phased arrays capable of performing multiple functions simultaneously; improve soft-kill performance and real-time assessment, as well as provide multiple means to detect and measure incoming threats.
                                                        
                                                         
                                                             55.720
                                                             0
                                                        
                                                         
                                                             55.720
                                                             0
                                                             Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue to focus on technologies noted in the FY 2019 plans section above. 

Investments include technologies that: advance techniques and algorithms for information processing and integration, information operations, information assurance, cyber protection, communications and networking, computational decision-making, accurate decision making, and command and control technologies with a specific focus on enabling rapid; exploit advancements in electronics, sensors and network technologies enabling new and innovative uses of the electromagnetic spectrum in areas of surface and aerospace surveillance, communications, electronic combat, and precision time and navigation; improve adaptive persistent surveillance capabilities; develop new digital radio frequency technologies supporting active aperture, phased arrays capable of performing multiple functions simultaneously; improve soft-kill performance and real-time assessment, as well as provide multiple means to detect and measure incoming threats. 

FY20 investments focuses on the following areas: communications and networking; decision tools; cyber; sensor deception and defeat; advanced sensing, counter ISR and processing; cross platform technologies; and advanced systems and components. The objectives of communications and networking include maturing promising communications and networking technologies and enable rapid transition to the fleet. The objectives of sensor deception and defeat include maturing the underlying technologies, techniques and algorithms that degrade, neutralize, or destroy an adversary's combat capability. The objectives of decision tools include dedicating applied research to develop decision tools to allow Commanders to rapidly and confidently move from data-to-options-to-informed decisions. The objectives of cyber include maturing innovative cyber approaches to enhance resilience, safety, reliability, and efficiency of cyber systems in warfighting platforms. The objectives of advanced sensing and processing thrust is to maturing sensing system and processing technologies to deliver enhanced operational capabilities for Intelligence, Surveillance, Reconnaissance and Targeting applications. The objectives of cross platform technologies include maturing electro-magnetic enabling technologies that rely on geographic separation of platform sensors to deliver enhanced operational capabilities. The objectives of advanced systems and components include maturing the underlying components and systems for improved electro optical (EO), radio frequency (RF) and Precision, Navigation, and Timing (PNT) systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to higher naval priorities that led to a realignment of technology candidates across PE (program element) 0602750N, Future Naval Capabilities Applied Research, R-2 Activities.
                                                    
                                                
                                                 
                                                     OCEAN BATTLESPACE SENSING
                                                     The objective of this activity, new for FY 2019, is to develop and mature technologies for antisubmarine warfare, mine warfare and mine countermeasures, and environmental sensing and prediction for the ocean battlespace from sub-seafloor to space to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             20.399
                                                             0
                                                             The technologies being pursued under this activity include investments that:  improve the detection and neutralization of mines in both the ocean and littoral environment; exploit advancements in maritime sensing, ocean engineering, marine systems, and undersea signal processing, and improve our understanding of the environment and the limits of predictability by maturing technologies in fields ranging from the littoral geosciences to high latitude dynamics.
                                                        
                                                         
                                                             24.476
                                                             0
                                                        
                                                         
                                                             24.476
                                                             0
                                                             Future Naval Capabilities (FNC) Technology Candidate development in FY 2020 will continue technologies noted in the FY 2019 plans with a primary focus on improving the ability to exploit environmental sensing, modeling and prediction to enable more effective anti-submarine warfare (ASW) and mine warfare (MIW) applications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 was due to naval priorities necessitating an increased investment in technology candidates for future FNCs (Future Naval Capabilities) that leverage advances in Ocean Battlespace Sensing specifically for next generation anti-submarine warfare (ASW) and mine warfare (MIW) sensors, models, and mission planning capabilities. A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     SEA WARFARE AND WEAPONS
                                                     The objective of this activity, new for FY 2019, is to develop and mature technologies that enable superior warfighting capabilities for surface and sub-surface naval platforms and undersea weaponry to a point where they can be proposed and continued as Future Naval Capabilities in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             16.738
                                                             0
                                                             The technologies being pursued under this activity include investments that: reduce the total life cycle cost of naval platforms and minimize the energy footprint of naval forces by exploiting advancements in hydrodynamics, survivability, electrical and thermal systems, platform structures and autonomy for unmanned surface vehicles; develop new functional and structural materials, materials processing and systems to fulfil the unique requirements of marine and military applications; develop concepts and technologies which enable flexible resilient logistics and maintenance: develop new guidance, control, autonomy, sensors, signal processing, undersea distributed network, energy conversion, propulsion and vehicle technologies that improve the capabilities of sea weapons; improve protection against corrosion and anti-fouling coatings; develop new battery, fuel cell, liquid and solid fuels, and motors for weapons and autonomous vehicles; exploit renewable energy resources and energy efficiency technologies for sea warfare; develop concepts and technologies which enable flexible resilient logistics; develop improved and new acoustic sensors, and related processing and autonomy algorithms, to support long-range undersea weapons; and develop primary battery technology for long-range undersea weapons.
                                                        
                                                         
                                                             25.104
                                                             0
                                                        
                                                         
                                                             25.104
                                                             0
                                                             The focus in FY 2020 will be on maturing technologies for future FNCs (Future Naval Capabilities) involving off-board refueling and data transfer, autonomous situational awareness, hazard avoidance, and high temperature superconducting magnetic influence sweep payloads for unmanned surface vehicles; advanced batteries to increase torpedo range and endurance; robust power control for integrated surface ship power and combat systems; precision lift in austere at-sea environments for surface ship replenishment and weapons reload; digital tools to automate operation and control of unmanned platforms integrated with manned platforms in mission environments; and in situ repair of shipboard copper-nickel heat exchanger tubing.  Additionally, applied research will begin on emerging technologies in the areas of autonomy, digital analytics for platforms and logistics, platform maintenance and sustainability, undersea weapons, advanced manufacturing, and energy systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to naval priorities in Sea Warfare and Weapons necessitating an increased investment in advance mine-counter-measure technologies for unmanned vehicles and artificial intelligence that improves situational awareness and hazard avoidance for autonomous platforms.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     WARFIGHTER PERFORMANCE
                                                     The objective of this activity, new in FY 2019, is to develop and mature technologies that enhance Naval warfighting effectiveness and efficiency within the broad array of Warfighter Performance science and technology domains (Undersea Medicine, Biological Sciences, Biorobotics, Capable Manpower, Command Decision Making, Force Health Protection, Human Robot Interaction, Noise-Induced Hearing Loss, and Training and Simulation) to a point where they can be proposed and continued as Future Naval Capabilities (FNC) in program element (PE) 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             8.115
                                                             0
                                                             The technologies being pursued under this activity include investments that:  mature computational, neuroscience, bioscience, bio-mimetic, social/organizational, training, human factors, and decision making technologies to improve warfighter performance and decision making in all environments; exploit advancements in biomaterials, biomedical technologies, expeditionary and undersea medicine, physiology and biophysics, and immunology to increase the survival of casualties through intermediate, life-saving treatments and stabilization techniques and to prevent personnel injuries caused by the stresses of demanding Naval occupations and environments; and develop new manpower, personnel, training, and education technologies that prepare sailors and Marines to fight and win in an information rich, distributed battlespace, get the right warfighters into the right job at the right time with the right tools, and provide a 21st century learning environment designed to deliver the right training.
                                                        
                                                         
                                                             12.710
                                                             0
                                                        
                                                         
                                                             12.710
                                                             0
                                                             Technologies developed under this activity enhance Naval operators use of: Autonomy, Artificial Intelligence, and Robotics (AAR), including cross-domain facilitated communication between operators and unmanned vehicles; Communications and Networking/Cyber (CN/C) technologies such as expeditionary command, control, communications, intelligence, surveillance, and reconnaissance (C4ISR); Advanced Analytics and Decision Making (AADM) capabilities including Naval training tools and decision-assist technologies for denied and degraded environments; Manpower, Performance, Protection, and Medical support (MPPM) capabilities such as directed energy bioeffects, monitoring performance in austere environments, and predictors of blast injury.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 in Warfighter Performance technologies is due to naval priorities necessitating an increased investment for future FNCs (Future Naval Capabilities) that leverage advances in human-machine integration, communications, predictive and preventive techniques for Naval force health protection; and training technologies for Fleet/Force.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     NAVAL AIR WARFARE AND WEAPONS
                                                     The objective of this activity, new for FY 2019, is to develop and mature technologies in directed energy, energetic materials, autonomy, electromagnetic launch, and high speed conventional air and surface weapons to a point where they can be proposed and continued as Future Naval Capabilities in PE 0603673N, Future Naval Capabilities Advanced Technology Development.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             18.724
                                                             0
                                                             The technologies being pursued under this activity include investments that: enhance the offensive and defensive capabilities of tactical missiles and missile systems by developing and maturing new technologies in the areas of high threat time-critical strike, countermeasures to advanced seekers and hostile fire, air vehicle performance, air platform survivability, total ownership cost, operational availability, hypersonic missile defense, naval fires, non-kinetic warfare, unmanned naval aviation, warhead and propulsion energetics and design, navigation, autonomy, airframes, power and energy, propulsion design, sensors, seekers, targeting, directed energy, collaborative operations, advanced manufacturing and maintenance reduction.
                                                        
                                                         
                                                             25.022
                                                             0
                                                        
                                                         
                                                             25.022
                                                             0
                                                             The focus of FY2020 will be on maturing technologies for future FNCs that will improve kinetic and non-kinetic capabilities of existing and future naval weapon systems, as well as introduce technological advancements into core Naval operations.  Technology investments will be made to introduce artificial intelligence and machine learning into mission planning, make generational enhancements to rocket motor propulsion, investigate sub-system advancement for hypersonic weapons, mature directed energy applications for defense, expand aircraft and ship self-defense capabilities, create alternate aircraft repair methodologies, and improve aircraft-ship interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in Naval Air Warfare and Weapons technologies from FY 2019 to FY 2020 is due to naval priorities necessitating an increased investment in technologies for greater insertion and utilization of artificial intelligence and machine learning into Naval operations; investigation into new means for increased availability and sustainability and reduced life cycle cost of capital investments in Naval aircraft; and acceleration of subsystem development for hypersonic weapons and defense.
                                                    
                                                
                                            
                                             The performance metric for this program element (PE) and the research thrusts it funds can be measured by the number of successful Future Naval Capabilities (FNCs) that are able to be proposed and selected in the FNC budget activity (BA) 3 PE 0603673N, Future Naval Capabilities Advanced Tech Development.
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                                 This Program Element (PE) provides technologies for Naval Mine Countermeasures (MCM), Expeditionary Warfare, U.S. Naval sea mining, Naval Special Warfare (NSW), and Joint Tri-Service Explosive Ordnance Disposal (EOD) as well as continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable applied research at sea. This program is strongly aligned with the Joint Chiefs of Staff Joint Warfighting Capability Objectives through the development of technologies to achieve military objectives with minimal casualties and collateral damage. Within the Naval Transformation Roadmap, this investment will achieve one of three "key transformational capabilities" required by "Sea Shield" as well as technically enable the Ship to Objective Maneuver (STOM) key transformational capability within "Sea Strike" by focusing on technologies that will provide the Naval Force with the capability to dominate the battlespace, project power from the sea, and support forces ashore with particular emphasis on rapid MCM operations. These efforts concentrate on the development and transition of technologies for the MCM-related and Urban Asymmetric/Expeditionary Warfare Operations (UAEO)-related Future Naval Capabilities (FNC) Enabling Capabilities (ECs). The Mine and Obstacle Detection/Neutralization efforts include technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting and neutralization/breaching. The Urban Asymmetric Operation effort includes critical warfighting functions such as Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR), fires, maneuver, sustainment, etc. The Naval Special Warfare and Explosive Ordnance Disposal technology efforts concentrate on the development of technologies for safe near-shore mine detection, diver mobility and survivability, and ordnance disposal operations.

The activities described in this program element PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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Schedule: Not applicable.
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                                                 0
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                                                 0
                                            
                                             This project focuses on reducing the time involved in conducting MCM operations and increasing safe standoff from minefields. It develops and transitions technologies for MCM-related and UAEO-related Future Naval Capability Enabling Capabilities (FNC ECs). The MCM effort includes technologies for clandestine and overt minefield reconnaissance, organic ship self-protection, organic minehunting, neutralization/breaching and clearance. The Littoral Warfare effort includes critical warfighting functions such as C4ISR, fires, maneuver, sustainment, etc. The sea mining effort emphasizes technologies for future sea mines. The Naval Special Warfare and Explosive Ordnance technology efforts concentrate on the development of technologies to enhance diver capabilities including: safe near-shore mine sensing, mobility and survivability, and ordnance disposal operations.
                                             
                                                 
                                                     MINE TECHNOLOGY
                                                     Mine Technology: This activity primary focuses on developing and demonstrating technologies to support on-demand battlespace shaping through advanced undersea weapons and next generation mining concepts. Efforts include Command & Control to support remote control, advanced sensing technologies, compatibility with unmanned delivery options, detection & classification, and targeting solutions.  The program, Modular Undersea Effectors (MUSE), is a critical Science and Technology effort both to support Fleet demand for capability and prototype development for next generation mining concepts, and to develop and investigate flexible, scalable, and asymmetric technologies to deliver next generation mining effects for legacy programs of record.  This program provides critical S&T for development and capability in new acquisition programs of record.
                                                     
                                                         
                                                             3.659
                                                             0
                                                             Conduct applied research in remote control, advanced minefield concepts, minefield planning, and advanced sensors / signal processing.  Efforts involved in this area include developments in advanced sensors and algorithmic capabilities that are applicable toward existing target detection devices (TDDs), analysis of intermediate and deep water minefield concepts, development of concepts for semi-autonomous and remote controlled mines and minefields, and assessment of sea mine technologies in order to maintain a level of expertise in naval mines.
                                                        
                                                    
                                                     
                                                         
                                                             6.962
                                                             0
                                                             Conduct applied research in remote control, advanced minefield concepts, minefield planning, and advanced sensors / signal processing. Efforts involved in this area include developments in advanced sensors and algorithmic capabilities that are applicable toward existing target detection devices (TDDs), analysis of intermediate and deep water minefield concepts, development of concepts for semi-autonomous and remote controlled mines and minefields, and assessment of sea mine technologies in order to maintain a level of expertise in naval mines. Initiate applied research in modeling and applying novel mine sensing modalities and modeling and development of advanced minefield effects.
                                                        
                                                         
                                                             7.635
                                                             0
                                                        
                                                         
                                                             7.635
                                                             0
                                                             Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies. Continue prototyping and demonstration for next-generation target detection devices and mine effects.

Joint Service Explosive Ordnance Disposal (EOD):
Conduct applied technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor/systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, technologies for low-observable underwater ordnance neutralization and technologies for the inspection of underwater explosive threats.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MINE/OBSTACLE DETECTION
                                                     This activity focuses on applied research to enable longer detection ranges and precise mine location with fewer false alarms in a variety of challenging environments. It supports Discovery and Invention (D&I) and Mine Countermeasures (MCM)-related Future Naval Capabilities (FNCs). Efforts in Synthetic Aperture Sonar (SAS) technologies for longer range detection and classification of mine-like targets and magnetic gradiometer sensing and electro-optic (EO) technology for buried mine identification, and sensor integration onto Autonomous Underwater Vehicles (AUVs) are being addressed. EO sensor research develops algorithms to enable image processing for rapid overt reconnaissance from an Unmanned Aerial Vehicle (UAV). Other processing, classification and data fusion techniques to reduce operator workload, and a mine burial prediction "expert system" are also being developed. Efforts also support development of MCM Mission Modules for Littoral Combat Ships.

The program is strongly aligned with the Oceanographer of the Navy (N2/N6E) and the research topics addressed by this sub activity reflects the priorities for improved forecasts of the operational environment and the development and use of autonomous systems for the collection of environmental observations and continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea. This Program requires field research that involves participation in Navy environmental planning efforts including environmental planning documents (Environmental Impact Statements). The use of active acoustic transmissions requires modeling of the acoustic effects of sound on marine life.
                                                     
                                                         
                                                             17.003
                                                             0
                                                             Conduct Undersea Warfare applied research that investigates and creates new solutions to enable naval forces to conduct more rapid and effective mine detection and classification of moored, proud, and buried mines in high reverberation and man-made clutter environments.  The capability to provide effective mine hunting and mine counter-measures from deep water through the beach requires innovative sensor technology, innovative processing techniques, and knowledge and exploitation of the complex operational environments.  The advancement of using autonomous underwater vehicles requires investments in underwater acoustic communications, navigation techniques, improved energy densities, hydrodynamics, and vehicle control technologies.

Conduct applied research in synthetic aperture sonar (SAS) technologies for longer range detection and classification of mine-like targets, magnetic gradiometer sensing, electro-optic (EO) technology for surface / near-surface mines, buried mine hunting technologies, and sensor integration onto Autonomous Underwater Vehicles (AUVs).  Efforts involved in this area include investigations in advanced processing, classification, and data fusion techniques to reduce operator workload; development of automatic mine detection and classification algorithms for integrated forward-looking iPUMA sonar and side-looking sonars; development of drifting mine detection concepts; high source level, single crystal based projector technologies; thermal engine for unmanned underwater vehicles powered by thermal gradients; modeling of data fusion and mine contact handling; and extension of electro-optical imaging resolution in underwater environments.  Complete effort to double underwater optical imaging range via the use of time-resolved LIDAR pulse propagation.
                                                        
                                                    
                                                     
                                                         
                                                             17.969
                                                             0
                                                             Conduct applied research in novel minehunting technology areas that will ultimately enable unmanned systems to operate flexibly across a wide range of dynamic and unstructured environments and operations. Research thrusts include development of new algorithms, coding schemes, prototype hardware, and problem domain understanding for acoustic communications between unmanned MCM systems in the dynamic environments unique to minehunting; new transduction designs and sensor concepts appropriate for miniaturizing MCM capabilities onto substantially smaller unmanned systems and operating with increased autonomy; algorithmic approaches and new hardware designs that consolidate and optimize sensing, navigation, and communications for smaller autonomous mobile mine hunting and neutralization systems.   Conclude development of a high source level projector that can extend the maximum detection range of the Low Frequency Broadband (LFBB) Mine Identification System. Conclude Phase 2 of Advanced Mission Module Technology Development. Conclude development of system concepts for wide area detection of surface and submerged drifting mines. Initiate joint sensing and communication approaches for multi-vehicle mine hunting.  Initiate performance estimation for automatic target recognition on non-imaging systems. Continuing support to research vessels of the U.S. Academic Research Fleet for operations and maintenance that enable science at sea.

Undersea Warfare:  Perform laboratory, field, and theoretical/numerical studies that creates new solutions to enable naval forces to conduct more rapid and effective mine detection and classification such as: the development of unmanned underwater vehicle (UUV) autonomy to interactively sense and exploit the ambient environmental conditions to optimize performance; and to characterize the flow generated by biomimetic propulsion approaches leading to development of tools to inform the design of future UUVs utilizing such propulsion mechanisms.
                                                        
                                                         
                                                             17.329
                                                             0
                                                        
                                                         
                                                             17.329
                                                             0
                                                             Conduct applied research in novel mine hunting technologies to enable unmanned systems to operate flexibly across a wide range of dynamic and unstructured environments and operations. 

Research thrusts include the development of new algorithms, innovative processing schemes, prototype hardware, studies of acoustic communications between unmanned MCM systems in dynamic environments; new transducer designs and sensors for miniaturizing MCM capabilities onto smaller unmanned systems and operating with increased autonomy; novel algorithmic approaches and hardware designs that consolidate and optimize sensing, navigation, and communications for smaller autonomous mine hunting and neutralization systems. Conduct investigations of joint sensing and communication approaches for multi-vehicle mine hunting; and, performance estimation for automatic target recognition on non-imaging systems. 

Laboratory, field, and theoretical/numerical studies will provide new solutions to enable more rapid and effective mine detection and classification. Emphasis will be placed on reducing timelines, or even eliminating, post-mission analysis through enhanced scene understanding derived from acoustic and/or other sensing modalities. 

Specific research activities include; the development of Unmanned Underwater Vehicle (UUV's) autonomy to exploit the ambient environmental conditions to optimize performance; extend the reach of MCM UUVs to operate at deeper depths; characterization of the flow generated by various propulsion approaches; measurements and modeling of the physics associated with the acoustic interactions with targets and the environment, which can be exploited for detection and classification; investigations that lead to new parameterizations of the ocean seabed applicable to modern mine hunting systems; investigations that link observable impacts on acoustic scattering and/or propagation with the underlying phenomenology that affects the environment, including oceanographic and biologic processes; investigations aimed at linking target scattering physics modalities to specific properties in the feature space domain used for Automatic Target Recognition.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MINE/OBSTACLE NEUTRALIZATION
                                                     Activity includes applied research to support selected Mine Counter-Measures related Future Naval Capabilities (FNC) for rapid mine and obstacle neutralization and sea mine jamming techniques to increase surface ship safe standoff from threat mines. It includes various lethality, vulnerability and dispensing computational tools, models and assessments to support the various far-term Surf Zone and Beach Zone mine and obstacle breaching concepts.
                                                     
                                                         
                                                             0.415
                                                             0
                                                             Conduct applied research in rapid mine and obstacle neutralization and mine sweeping techniques to increase surface ship safe standoff from threat mines. Efforts involved in this area include various lethality, vulnerability, and dispensing models, assessments, and algorithmic approaches to support surf zone (SZ) and beach zone mine and obstacle breaching concepts; techniques for neutralization of buried mines; techniques for emulation sweep; and investigating the coupling of reacquire & identify capabilities with precision neutralization for buried mines.
                                                        
                                                    
                                                     
                                                         
                                                             0.445
                                                             0
                                                             Conduct applied research in rapid mine and obstacle neutralization and mine sweeping techniques to increase surface ship safe standoff from threat mines. Efforts involved in this area include various lethality, vulnerability, and dispensing models, assessments, and algorithmic approaches to support surf zone and beach zone mine and obstacle breaching concepts; techniques for neutralization of buried mines; techniques for emulation sweep; and investigating the coupling of reacquire & identify capabilities with precision neutralization for buried mines.  Conclude development of system concepts for autonomous neutralization of surface and submerged drifting mines.
                                                        
                                                         
                                                             0.435
                                                             0
                                                        
                                                         
                                                             0.435
                                                             0
                                                             Conduct applied research to support rapid mine and obstacle neutralization and mine sweeping techniques to enable maneuver of joint forces and increase the safe standoff of various tactical platforms and surface ships from the threat of mines.  Research thrusts include development of lethality, vulnerability models, technology concept assessments, and algorithmic approaches to support neutralization of mines and obstacles in all water depths and on the beach, which includes Surf Zone and Beach Zone mine and obstacle breaching concepts; novel approaches for neutralization of buried mines; advanced techniques for emulation sweep; and methods to enable precision neutralization of buried mines. Conclude assessment of preliminary methods for emulation sweep.  Conclude investigation of coupling of reacquire and identify capabilities with precision neutralization of buried mines.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SPECIAL WARFARE/EOD
                                                     The goal of this effort is to develop technologies to extend stand-off of special operations and Explosive Ordnance Disposal (EOD) forces in clandestine hydrography, mine clearance and port security missions while increasing the range and effectiveness of divers. Advanced technologies are needed to gain access to areas contaminated by area-denial sensors and/or booby traps. Developed technologies will transition to the Joint Service EOD Program, the Naval EOD Program, or the DOD Technical Response Group. This activity includes applied research in sensor technology for Naval Special warfare (NSW) and EOD autonomous and handheld sonar systems to increase detection range and accuracy in harsh environments. Other efforts include mission support technology improvements for AUVs and human divers - such as communications, navigation and life support.
                                                     
                                                         
                                                             10.008
                                                             0
                                                             Conduct applied research in sensor technology for NSW and EOD autonomous and handheld sonar systems, mission support technology improvements for AUVs and human divers (e.g., communications, navigation, and life support), and threat identification, exploitation, and remediation technologies.  Efforts involved in this area include development of technologies to excavate buried IEDs, dual manipulator robots for complex underwater EOD missions, technologies to enhance diver situational awareness and autonomous inspection of ship hulls, support of Joint Service Explosive Ordnance Disposal (JSEOD) applied research, and detection of trace and bulk explosive materials.
                                                        
                                                    
                                                     
                                                         
                                                             10.838
                                                             0
                                                             Conduct applied research in sensor technology for NSW and EOD autonomous and handheld sonar systems, mission support technology improvements for AUVs and human divers (e.g., communications, navigation, and life support), and threat identification, exploitation, and remediation technologies. Efforts involved in this area include development of technologies to excavate buried IEDs, dual manipulator robots for complex underwater EOD missions, technologies to enhance diver situational awareness and autonomous inspection of ship hulls, support of Joint Service Explosive Ordnance Disposal (JSEOD) applied research, and detection of trace and bulk explosive materials. Conclude investigation of multi-modal signature reduction technologies for wet/dry-submersibles and semisubmersibles.  Initiate modeling and development of concepts to increase mobility efficiency for combat divers.
                                                        
                                                         
                                                             10.675
                                                             0
                                                        
                                                         
                                                             10.675
                                                             0
                                                             Conduct applied research in sensor, render-safe and neutralization technologies for NSW and EOD autonomous and handheld systems, mission support technology enhancements for manned and unmanned platforms (air, surface or undersea) and new concepts to increase the efficiency and mobility of unmanned platforms and divers (e.g., communications, propulsion, navigation, and life support), and threat identification, exploitation, and remediation technologies.  Efforts include development of technologies which will: excavate buried Improvised Explosive Device; use advanced robotic manipulators for complex underwater EOD missions; support Joint Service Explosive Ordnance Disposal (JSEOD) applied research; detect trace and bulk explosive materials at extended standoff distances; detect buried improvised explosive devices, explosive threats and mines using handheld or unmanned platforms;  inspect explosive threats from safe standoff, enhance diver situational awareness and autonomous inspection of structures; conduct vessel interdiction; allow tagging, tracking and locating of targets; conduct characterization, inspection, surveillance and reconnaissance of denied and under canopy areas.  Conclude assessment of excavation techniques.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The overall metrics of this applied research program are the development of technologies which focus on the Expeditionary Warfare challenge of speeding the tactical timeline and increasing safe standoff from minefields. Individual project metrics include the transition of 6.2 technology solutions into 6.3 advanced technology programs.
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                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         1.931
                                                         Funds will be used to accelerate development of capabilities to reduce timelines in MCM operations and to
study cross-domain hybrid unmanned systems.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Submersible Research
                                                     
                                                         2.414
                                                         Funds will be used to accelerate development of autonomous vehicle behaviors in cluttered environments.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Unmanned Aerial and Deep Submersible Platforms
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.000
                                                         Funds will be used to further development of autonomous aerial and submersible platforms in cluttered environments.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                     163.711
                                     166.933
                                     170.290
                                     Continuing
                                     Continuing
                                
                                 In FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within this PE.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 0000 to consolidate and coordinate the acceleration of AI investments.

The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs) in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities beginning in FY20, which was established to isolate and identify cyberspace activities.
                                 The efforts described in this Program Element (PE) address the Applied Research associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game-changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.  The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future.  The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be established to support further development.  These investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires a systematic expansion and application of knowledge to develop useful materials, devices, and systems oriented toward the design and development of prototypes applicable to specific mission area requirements.  The efforts funded within this PE translate promising basic research into solutions for broadly defined military needs.  These efforts include developing breadboard hardware and algorithms that establish the initial feasibility and practicality of proposed solutions to technological challenges, such as concept exploration efforts, studies, investigations, and non-system specific technology efforts.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                             Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                                             Innovative Naval Prototypes (INP) investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs as existing ones are completed.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs have been collectively grouped into R-2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber, Undersea Warfare and Artificial Intelligence.

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     Cyber
                                                     
                                                         
                                                             17.567
                                                             0
                                                             Total Platform Cyber Protection (TPCP):
Continue the TPCP project, previously funded predominantly in Program Element (PE) 0602123N Force Protection Applied Research.  Develop leap-ahead resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future unauthorized cyber intrusions and assure command and control of any naval platform (submarine, surface, and air platforms) providing an adaptive cyber toolkit and real time cyber sensors.  This project develops cyber sensors and automated vulnerability assessment cyber tools that deliver comprehensive defense-in-depth cyber capabilities to monitor, detect, mitigate, and recover from cyber threats in near real-time.  This project will develop software based capabilities and a compact and affordable computing appliance applicable to any aircraft, surface vessel, submarine or ground vehicle.  The technical development will leverage dynamic and active sensing and cyber vulnerability prevention science and technology approaches, including formal methods, model checking, and static/dynamic analyses which reduce cyber platform attack surfaces, prevent the exploitation of system vulnerabilities, shorten detection timelines, and perform other mitigation functions.  Commercial off-the-shelf software components will be leveraged to develop technology for de-bloating and delayering so as to reduce the attack surface and ensure platform resiliency against unauthorized cyber intrusions.
                                                        
                                                    
                                                     
                                                         
                                                             23.535
                                                             0
                                                             Continue Applied Research effort to develop leap-ahead resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future cyber intrusions.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2019 to FY 2020 decrease reflects the realignment of funding within this PE from Proj 0000 Innovative Naval Protoypes (INP) Applied Res to Proj 2958 Cyberspace Activities.
                                                    
                                                
                                                 
                                                     Directed Energy / Electric Weapons
                                                     This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for directed energy, electric weapons, and hypersonic cruise and air launch booster technology.  Future adversaries will seek to neutralize U.S. conventional advantages by capitalizing on asymmetric capabilities that incorporate mobility, range, speed and deception.  Naval platforms will be on the front line of our national integrated defensive capabilities to defeat these emerging threats that are proliferating.  At the same time, the fleet/force must be able to effectively strike targets with survivable, scalable and cost-effective weapons that have sufficient range, speed and accuracy to complete a variety of missions while reducing risk to our warfighters and without creating unnecessary collateral damage or loss of life.  Technologies within this activity will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and non-kinetic systems for offensive of defensive purposes.
                                                     
                                                         
                                                             56.333
                                                             0
                                                             Electro-Magnetic Railgun (EMRG):
Continue EMRG, previously funded in Program Element (PE) 0602114N Power Projection Applied Research and PE 0602123N Force Protection Applied Research. The EMRG capability will support Naval Surface Fires, Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC) defense and Anti-Surface Warfare (ASuW) missions.  Conduct applied research addressing the unique technical challenges inherent in the construction, assembly and operation of an Electro Magnetic (EM) railgun prototype capable of launching long range projectiles repeatedly, many times per minute.  Special materials and compact sub-system components will be developed that are capable of operating in harsh thermal and electromagnetic environments.  Advanced modeling tools will be developed to assess design options, analyze system concepts and inform experimental hardware design and testing.  Develop and test next generation battery energy storage and pulsed power components to assess performance and applicability towards future designs.  Develop and refine algorithms for controlling the precision timed electromagnetic pulse used to fire the railgun in the rep-rate mode.  Conduct material, physics and thermal property research for long life, rep-rate electromagnetic launch systems and actively monitor performance to understand the high currents, elevated operating temperatures, and cooling of components, so as to improve designs and increase their reliability.  Develop modeling and simulation tools that support electromagnetic launch, multi-shot life development, testing, and assessments, and ASuW missions.  The capability will electromagnetically launch a projectile with sufficient kinetic energy to travel significantly farther than traditional Naval gunfire.   

High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS):
Continue HIJENKS, a joint USAF/USN project previously funded as a FY17 jump-start effort in PE 0602114N Power Projection Applied Research.  Develop a High Power Radio Frequency (HPRF) technology payload integrated on an air platform capable of engaging multiple electronic targets with a single, scalable effects weapon across a variety of warfighting missions. This effort will culminate in a live-fire demonstration of a multi-mission/multi-target HPRF payload integrated into a demonstration platform.  The operational impacts include decreased cost exchange ratios, non-kinetic counter electronic effects, reduced collateral damage, and the ability to engage multiple targets with a single weapon.  This effort aligns Naval Science and Technology (S&T) with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.  During FY18, the following applied research development efforts are planned:  investigate Radio Frequency (RF) effects on complex electronic systems with the goal being to finalize an RF waveform specification; investigate High-Power Radio Frequency (HPRF) weapons effects for non-kinetic counter electronics to include the prediction model improvements required for mission planning of Directed Energy Weapons (DEW); perform Modeling and Simulation (M&S) to capture Radio Frequency (RF) antenna output, RF propagation, RF interaction with complex enclosures, and RF interaction with electronic circuits to characterize Directed Energy Weapons (DEW) performance to the maximum extent possible; conduct research into the time-out of action or recuperation time for complex electronics, exploring Battle Damage Indicators (BDI) for electronic disruption; determine the critical pulsed power and RF components required to reduce the High Power Radio Frequency (HPRF) payload's Size, Weight, and Power (SWaP); perform a trade-off analysis of the technology alternatives, their maturity, and their suitability for this application; develop the most promising component technologies, such as conformal antenna designs for high power, advanced high power RF source technologies, pulsed power components with higher energy densities, and advanced architectures and magnetic materials for high voltage power electronics systems; conduct risk reduction research for the RF source and antenna subsystems by examining high risk, high payoff technology alternatives to improve output power while simultaneously reducing system size and weight, and examine the efficiency of each subsystem and the impact of overall payload prime power requirements.

Solid State Laser Technology Maturation (SSL TM):
Complete the Applied Research portion of SSL TM, which was previously funded in Program Element (PE) 0602114N Power Projection Applied Research.  Complete development of the maritime laser weapons system prototype components and test them in the prototype system on a representative test platform for a naval surface combatant.  Complete the required laser weapon system component engineering, design, integration and testing necessary to have a testable, experimental prototype.
                                                        
                                                    
                                                     
                                                         
                                                             45.788
                                                             0
                                                             Continue Applied Research development addressing the unique technical challenges inherent in the construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of repeatedly launching long range, precision guided projectiles using electricity instead of chemical propellants.  Conduct a full-scale, rep-rate composite barrel structural demonstration for this project.

Continue Applied Research efforts to develop a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.  Conduct payload shock/vibration testing at the subsystem level.

Initiate development of a government laboratory laser testing environment that is representative of a shipboard environment.  Conduct the applied research associated with a land-based test at White Sands Missile Range that will involve ship integration and sea testing on an LPD ship.
                                                        
                                                         
                                                             29.531
                                                             0
                                                        
                                                         
                                                             29.531
                                                             0
                                                             Conduct development efforts for a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.  Conduct the Applied Research supporting initial lab and integration testing.

Conduct research to develop a hypersonic cruise missile that is affordable and effective to mature critical technologies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to a planned ramp down in Directed Energy/Electric Weapons Applied Research as some of the difficult technology challenges are being achieved, and the realignment of Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort to a newly created Project Unit 2481 in PE 0602792N.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     Electromagnetic Maneuver Warfare
                                                     This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Electromagnetic Maneuver Warfare (EMW).  The electromagnetic spectrum is a key operational maneuver space enabled by continuous, real-time awareness of all spectrum activity.  This R-2 Activity supports spectrum dominance, which included efforts that focus on communications, surveillance, EMW and electronics to understand and shape the battle space.  The ability to assure access to the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor engagement.  Technologies within this activity will provide for integrated and distributed forces capable of dynamic synchronized actions through interoperable forces by incorporation of autonomous/ disaggregated systems to increase flexibility and reach within the electromagnetic spectrum.
                                                     
                                                         
                                                             23.607
                                                             0
                                                             Electromagnetic Maneuver & Control Capability (EMC2):
Continue the EMC2 project, previously funded in Program Element (PE) 0602271N Electromagnetic Systems Applied Research,  by conducting applied research efforts that will enable a battle group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), Communications and Radar performance.  EMC2 will develop technology that optimizes Radio Frequency (RF) resources in order to meet the commander's intent across multiple warfare areas simultaneously within a single platform and across a strike group.  It will complete technology development and design that will be used for a Low-band RF Intelligent Distribution Resource (LowRIDR) prototype.  In addition, EMC2 will conduct studies and continue the technology development and design for a wideband, multifunction airborne system that will be integrated with ship-based, wideband multifunction systems.

Nemesis:
Complete the Nemesis project, previously funded in PE 0602271N Electromagnetic Systems Applied Research, by finishing research efforts to develop and mature technologies in multiple areas that will be used to assess the feasibility of Nemesis to coordinate Electronic Warfare (EW) operations across distributed EW systems.  Technologies being matured include swarming vehicle operations, distributed resource mission control, multi-domain coordinated operations and advanced RF component and subsystems technologies.  These emerging technologies are being designed and developed for prototype Nemesis systems which will be capable of performing coordinated EW operations across distributed EW systems.
                                                        
                                                    
                                                     
                                                         
                                                             11.072
                                                             0
                                                             Continue Applied Research efforts to develop technology which will enable a strike group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize EW, Information Operations (IO), communications, and radar performance.  Conduct the Applied Research supporting an at-sea Flexible Distributed Array Radar demonstration.
                                                        
                                                         
                                                             7.056
                                                             0
                                                        
                                                         
                                                             7.056
                                                             0
                                                             Develop efforts to enable a strike group to work cooperatively in the electromagnetic spectrum by optimizing electronic warfare, information operations, communications and radar performance.  Conduct the Applied Research associated with the final design for a Low-band Radio Frequency Intelligent Distribution Resource (LowRIDR) for the EMC2 prototype.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to a planned ramp down in applied research as work in this technology area is approaching completion.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     INP Management
                                                     This R-2 Activity was discontinued in FY 2019.
                                                     
                                                         
                                                             1.470
                                                             0
                                                             Innovative Naval Prototypes (INP) Management:
Continue INP Management Support/OPS Analysis, previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research.  Conduct applied research and analysis, including technology management of INP investments supporting Department of the Navy priorities for emerging technologies of a disruptive and game changing nature.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Undersea Warfare
                                                     This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Undersea Warfare.  This R-2 Activity explores development of technologies to achieve and maintain undersea dominance in the areas of Anti-Submarine Warfare (ASW) and mine warfare, and to improve environmental sensing capabilities which support the Undersea Warfare domain.  Technologies within this activity will dramatically improve sensing and sense-making, provide integrated and distributed autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic effects payloads.
                                                     
                                                         
                                                             14.439
                                                             0
                                                             Forward Deployed Energy & Communications Outpost (FDECO):
Complete the FDECO project, previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research. Complete the FDECO architecture planning study to analyze distributed, open, adaptable, and scalable architectures suitable to future naval demands.  Conduct limited objective experiments of component technologies for docking, energy transfer, communications and control.  The docking task will focus on developing and testing technologies and approaches that are vehicle agnostic (type & size), reliable and repeatable.  The energy task will focus on developing and testing technologies and approaches that maximize the availability and efficiency to transfer electrical energy to/from various networked energy sources and sinks (FDECO batteries, vehicle batteries, communication systems and sensors).  The communications task will focus on developing interface control definitions that support plug-and-play operation, federated network protocols, multiple communication modalities, dynamic latencies, various bandwidths, and adaptive command & control structures.
 
Anti-Submarine Warfare Mission Packages (ASW MP):
Complete ASW MP, previously funded in PE 0602747N Undersea Warfare Applied Research.  The ASW MP is developing a set of ASW sensors and autonomy algorithms.

Affordable Mobile ASW Surveillance System (AMASS):
Initiate AMASS, a two-year project that will verify our understanding of the physical phenomenon postulated to give superior performance.  Design source and receiver configurations suitable for future spiral development as an autonomous deployable system.  The first of three units will be fabricated and assembled, and fabrication and assembly of the second and third unit will begin.  Develop software for real time control of the source and post-test control of the receiver.  Develop software to analyze data that will be collected.
                                                        
                                                    
                                                     
                                                         
                                                             13.602
                                                             0
                                                             Affordable Mobile ASW Surveillance System (AMASS)
Continue AMASS, a three year project that will verify our understanding of the physical phenomenon postulated to give superior performance. Complete Design source and receiver configurations suitable for future spiral development as
an autonomous deployable system. The first of three units will be fabricated and assembled, and fabrication and assembly of the second and third unit will begin. Develop software for real time control of the source and post-test
control of the receiver. Develop software to analyze data that will be collected.


Initiate Applied Research efforts to develop the technology required to operate an unmanned environmental observing system in strategically important locations in support of persistent monitoring of environmental conditions.
                                                        
                                                         
                                                             14.046
                                                             0
                                                        
                                                         
                                                             14.046
                                                             0
                                                             Conduct applied research associated with the development of an Arctic Mobile Observing System (AMOS), a prototype mobile sensing system incorporating Arctic-capable unmanned underwater vehicles that can be deployed anywhere in the Arctic using a central, ice-based buoy node to provide the critical infrastructure (power, communication, navigation, and environmental intelligence).  AMOS will provide the Navy with a persistent Arctic presence and environmental Arctic domain awareness at a lower cost and less risk than manned platforms.  The combination of Unmanned Underwater Vehicle (UUV) assets included in an AMOS node will determine the range, sensing capability and persistence of each node, and can be chosen based on need and Arctic location.  Work under this effort will involve understanding the trade-offs and capabilities for the prototype system.

Affordable Mobile ASW Surveillance System (AMASS)
Complete Applied Research efforts to verify performance of components to enable next generation Anti-Submarine Warfare (ASW) capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Unmanned and Autonomous Systems
                                                     This R-2 Activity contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for Unmanned and Autonomous Systems.  Increased proliferation of inexpensive lethal threats targeting individual warfighters and high-value assets, combined with continued rapid advances in computing, power and energy, robotics, sensors and position guidance technologies, drives the requirement to augment expensive manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains.  Technologies within this activity will provide integrated and distributed, autonomous and disaggregated systems to increase flexibility and reach.
                                                     
                                                         
                                                             47.468
                                                             0
                                                             Autonomous Aerial Cargo/Utility System (AACUS):
Complete the AACUS project, which was previously funded in Program Element (PE) 0602123N Force Protection Applied Research.  The AACUS project will complete research efforts to develop and mature technologies that perform autonomous take-off, conduct en-route navigation, classify the terrain of landing zones, detect and avoid ground-based obstacles, and safely operate in degraded visual environments.  In addition to maturing these individual technologies, specific attention will be directed toward the task of integrating them into a full scale autonomous platform to increase their technology readiness level.

Claws:
Claws, which was previously funded in Program Element (PE) 0602747N Undersea Warfare applied Research will develop the autonomy required to operate large and extra-large Unmanned Undersea Vehicles (UUVs) in an anti-access, area-denial environment.  To support large and extra-large UUV operations further forward and farther from the battle group, the technology will be evolved to allow operations with limited navigational fixes and limited communication opportunities.  During FY18, research will be conducted and technology will be matured in the areas of precision navigation, obstacle avoidance, robust communications, on-board vulnerability assessment, and payload autonomy.  Applied research efforts in advanced undersea autonomy will also be initiated.

Large Displacement Unmanned Undersea Vehicle (LDUUV):
Complete the LDUUV project, which was previously funded in PE 0602747N Undersea Warfare Applied Research.  The LDUUV Innovative Naval Prototype (INP) is developing the critical technologies of energy, autonomy, endurance, and submarine launch and recovery.  These critical technologies are needed to enable Large UUVs to be pier and ship launched, and recovered.  The technologies will enable the completion of missions with long ranges, as well as those requiring over 60 days of endurance for Intelligence, Surveillance, and Reconnaissance (ISR) tasks.  Continue development of the long endurance, air-independent energy source technology for large UUVs.  Continue development of the autonomy technology that will support operation of the UUV in the littorals.  Continue development of core UUV technologies that will extend the reliability and endurance of the UUV operating in the littorals.  Conduct a UUV fuel cell systems technology analysis, which will be used to support a land-based demonstration.

Low-Cost UAV Swarming Technology (LOCUST):
Continue the LOCUST project, previously funded in PE 0602114N Power Projection Applied Research and PE 0602123N
Force Protection Applied Research. Low-Cost UAV Swarming Technology (LOCUST) will ultimately deliver a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) and payloads that will provide game-changing disruptive capabilities over a wide range of military operations and areas of operations.  LOCUST will make advances in unmanned system collective autonomous behaviors, robust low probability of interception or detection ad hoc networks, and payload miniaturization and modularity breakthroughs to counter threats in constrained urban environments, as well as large-scale anti-access area denial defenses.  This will be accomplished at greatly reduced cost and risk when compared to traditional manned platform target prosecution. The applied research effort in 2018 specifically will conduct preliminary system design and technology developments within the three major Low-Cost UAV Swarming Technology (LOCUST) sub-systems: (1) the Distributed, Collaborative, Coordinated, & Cognitive autonomy system architecture; (2) the distributed Command & Control system architecture; and (3) a series of modular Unmanned Aerial Vehicle (UAV) payloads.

Large Displacement Unmanned Undersea Vehicles (LDUUV) - Advanced Power and Energy Demonstration (LDUUV-APED):
Continue LDUUV-APED, which was previously funded in Program Element (PE) 0602747N Undersea Warfare Applied Research. The
LDUUV-APED Program is integrating the Aluminum Power System (ALPS) air-independent fuel cell system into an existing LDUUV vehicle and conducting at-sea testing to demonstrate a mission endurance capability that meets the Navy's UUV far-term objectives (up to 70 days) for a persistent forward presence.  During FY18, the hull structural design and analysis will be completed and the energy section hull will be fabricated. Integration of ALPS into the energy section hull will begin.  Modifications to the vehicle to accept the ALPS energy section will begin.  The notional mission profiles will be finalized and development of the test plan will begin.  The vehicle-level hazards analysis will be completed and the range approval process will continue to be supported.

Medium Displacement Unmanned Surface Vehicle (MDUSV):
Continue MDUSV, which was previously funded in PE 0602123N Force Protection Applied Research and PE 0602747N Undersea Warfare Applied Research.  The MDUSV project will continue research efforts to develop and mature technologies in multiple areas that will be used to assess the feasibility of an MDUSV to perform Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW) and Electronic Warfare (EW) mission area requirements.  Autonomy technologies being matured include a robust perception approach using Electro-Optic/Infrared (EO/IR) sensors and technologies that enable autonomous all-weather operations, detection of low radar cross section craft, reduced vulnerability to jamming, and operations with reduced Radio Frequency (RF) emissions.  MCM technologies being developed include mine sweeping capabilities using High Temperature Superconductor (HTS) magnets in combination with acoustic sweep technologies.  ASW technologies being developed include an advanced version of the Non-Traditional Sensor System (NTSS) to be assessed for its autonomous ASW track and trail capability.  The project also includes development of an NTSS EW payload integrated with an MS3 Sonar. These emerging technologies are being designed and developed for an MDUSV prototype that will be capable of performing multiple autonomous missions over extended periods of time.

Tern Complete Tern, a joint Office of Naval Research (ONR) and Defense Advanced Research Projects Agency (DARPA) project, previously funded in PE 0602123N Force Protection Applied Research.  Continue airplane launch and recovery component and subsystem technology developments to enable medium size, long endurance, long-range Unmanned Aerial Vehicles (UAVs) to be launched and recovered on short deck ships.  Complete the maturation of technology addressing integration challenges associated with developing a Vertical Take-Off and Landing (VTOL) UAV capability.

Unmanned Surface Vehicle (USV) Swarm:
Continue USV Swarm, which was previously funded in Program Element (PE) 0602271N Electromagnetic Systems Applied Research and PE 0602747N Undersea Warfare Applied Research.  Conduct applied research into cooperative autonomy for unmanned surface vehicle swarms including task allocation, route planning and perception.
                                                        
                                                    
                                                     
                                                         
                                                             60.088
                                                             0
                                                             Continue applied research of autonomous payloads for large and extra-large unmanned undersea vehicles.

Continue applied research of autonomy algorithms, the command and control architecture needed for swarm control (a flying ad-hoc network), effects payloads and sensing modalities.  

Continue applied research of autonomous control for medium displacement unmanned surface systems, focusing on research into common behaviors across multiple missions, advancements in route planning, and additional perception modalities.

Complete applied research to include an at-sea demonstration of a fuel cell system on an available Unmanned Undersea Vehicle (UUV) of suitable size.

Conduct applied research into small multi-Unmanned Surface Vehicle (USV) autonomous control, including research into common multi-USV behaviors across multiple missions, multi-USV task recognition/allocation/execution and advanced perception.
                                                        
                                                         
                                                             48.925
                                                             0
                                                        
                                                         
                                                             48.925
                                                             0
                                                             Conduct development of autonomous payloads for extra-large unmanned undersea vehicles. 

Conduct development of technologies that continue to support development of a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) in order to provide a disruptive capability in contested urban environments against anti-access area denial defenses.

Conduct development of technologies that will enable a self-deploying, highly autonomous, multi-mission/multi-payload Unmanned Surface Vehicle (USV) capable of operating with carrier strike groups and surface action groups at a very low operating cost.

Conduct development of an autonomous control system for multiple Unmanned Surface Vehicle (USVs) consisting of cooperative task allocation, cooperative route planning/behaviors, and shared situational awareness.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2019 to FY 2020 decrease is due to the completion of applied research associated with a fuel cell system for unmanned undersea vehicles.  Funding realigned specific information on each project will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     Artificial Intelligence
                                                     This R-2 Activity contains coordinated AI investments for Applied Research Innovative Naval Prototype (INP) efforts that develop new technologies applying Artificial Intelligence.  This Applied Research, being conducted in coordination with complimentary Advanced Technology Development investment in Program Element (PE) 0603801N INP, will create Artificial Intelligence applications for predictive mission-focused analytics that autonomously gather, analyze, compile, interpret, and visualize a fused tactical & national all source data picture to improve decision making speeds and enable a distributed Artificial Intelligence capability that can function in a harsh and adversarial environment and is able to determine an optimal response and accelerate reactions to real time.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             14.869
                                                             0
                                                        
                                                         
                                                             14.869
                                                             0
                                                             Align Applied Research associated with the development of a prototype multi-domain integrated fires control capability enabled by Artificial Intelligence (AI) allowing for real-time, force-wide electromagnetic maneuver and soft-kill and hard-kill battle management. Thrust areas being explored include distributed combat data systems, AI battle management tools, and embedded machine learning.

Align Applied Research supporting the goal of demonstrating machine speed battle management tools to support continuous analysis and planning at the operational and tactical levels and dynamically synchronizing forces across intelligence, surveillance and reconnaissance, Command and Control and combat systems.  Thrust areas being explored include distributed combat data systems, adaptive data analytics and a course of action and intentions assessment AI application.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to the acceleration of aligned Artificial Intelligence R-2 Activity being initiated. This project is being initiated in response to the National Defense Strategy guidance for modernization of advanced autonomous systems. It will enable a broad array of autonomous functions, such as machine-speed decision making in Electromagnetic Warfare (EW) and Spectrum Management operations, through improvements in artificial intelligence.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
                                        
                                    
                                     
                                         2481
                                         EMRG
                                         
                                             0.000
                                             0.000
                                             0.000
                                             7.632
                                             7.632
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.632
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                                             Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Applied Research in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     NewElectro-Magnetic Railgun (EMRG)
                                                     EMRG is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. When released into the railgun, an electric pulse launches the projectile at speeds up to Mach 6. EMRG will bring new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             7.632
                                                             0
                                                        
                                                         
                                                             7.632
                                                             0
                                                             Conduct applied research addressing the unique technical challenges inherent in the construction, assembly and operation of an Electro-Magnetic (EM) Railgun prototype capable of launching long range projectiles at a tactically relevant muzzle energy and repetition rate.  Special materials and compact sub-system components will be developed that are capable of operating in harsh thermal and electromagnetic environments.  Advanced modeling tools will be utilized to assess design options, analyze system concepts, and inform experimental hardware design and testing.  Develop and test next generation pulsed power components to assess performance and applicability towards future shipboard designs. Develop and refine algorithms for controlling the precision timed electromagnetic pulse used to fire the railgun in the rep-rate mode. Conduct material, physics and thermal property research for long life, rep-rate electromagnetic launch systems and actively monitor performance to understand the high currents, elevated operating temperatures, and cooling of components, so as to improve designs and increase their reliability. Utilize modeling and simulation tools that support simulated operational scenarios to quantify the value of HVP fired from a Railgun.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 2020 is due to the realignment of the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort from Project Unit 0000 to Project Unit 2481 within PE 0602792N.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
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                                             0.000
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                                             31.003
                                             28.511
                                             26.061
                                             0.000
                                             0.000
                                             0.000
                                             85.575
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2017 Appropriation Act encouraged the services to realign Cyberspace Activity (CA) resources into individual cost codes, projects or program elements (PEs) in order to provide additional clarity and enhanced oversight of cyberspace resources.  Within this PE, cyber funding was moved from Proj 0000 Innovative Naval Protoypes (INP) Applied Research to Proj 2958 Cyberspace Activities, which was established to isolate and identify cyberspace activities.
                                             This Project contains all Applied Research Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R-2 Activity will enable the warfighter to take immediate, appropriate action at any time, against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.

This Project was formerly the Cyber R-2 Activity under Project 0000 (U)Innovative Naval Prototypes(INP) Applied Research.
                                             
                                                 
                                                     Cyber
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             31.003
                                                             0
                                                        
                                                         
                                                             31.003
                                                             0
                                                             Conduct Applied Research addressing the unique technical challenges required to achieve a systematic reduction of any computing system's attack surface across all its layers of computing.  Continue development of tools and techniques enabling powerful tailoring of an end-system computing environment to match the needs of deployed applications and users, removing software bloat and unused features, resulting in significantly reduced attack surface for both known and unknown vulnerabilities. Specific information on each project will be provided separately to the Congressional oversight committees.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2019 to FY 2020 increase reflects the realignment of funding within this PE from Project 0000 Innovative Naval Prototypes (INP) Applied Research to Project 2958 Cyberspace Activities. The 6% increase from the FY 2019 Cyber R-2 Activity ($23.535M) in Project 0000 to $31.003M here in FY 2020 is due to Applied Research associated with the planned third phase of the TPCP project, which covers efforts to develop tools and techniques for automatically customizing a range of standard communications protocols used in closed shipboard environments, tailoring end-system network stacks to
match the needs of deployed applications.  Addressing this computing layer is essential for achieving total protection of Navy cyber infrastructure and drastically reducing attack surface.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this Program Element (Applied Research associated with the Innovative Naval Prototypes (INP) Program) support the Department of the Navy INP Program and are managed at the Office of Naval Research.  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research.  Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
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                                     0.000
                                     65.222
                                     64.418
                                     73.961
                                     73.961
                                     74.791
                                     76.130
                                     77.437
                                     79.089
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) is for the Office of Naval Research (ONR) to cover corporate expenses including salaries, Information Technology (IT), Financial Improvement Plan (FIP) efforts, Defense Finance and Accounting Service (DFAS) Billings, and some of the day-to-day logistical costs.  The vast majority of these items represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.
                                 
                                     
                                         62.722
                                         64.418
                                         65.790
                                         65.790
                                    
                                     
                                         65.222
                                         64.418
                                         73.961
                                         73.961
                                    
                                     
                                         2.500
                                         0.000
                                         8.171
                                         8.171
                                    
                                     
                                         
                                             2.500
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     9.150
                                                     9.150
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.979
                                                     -0.979
                                                
                                            
                                        
                                    
                                     The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology to the fleet. The increase ensures funding is available to meet the salary needs of the current Scientific Program Officers workforce, the associated staff required to support the execution of the research, and an additional 20 FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be fully staffed at the beginning of 2020. 

Technical: Not applicable.
                                
                                 
                                     
                                         0000
                                         (U)Science & Tech Management - ONR Field Acts
                                         
                                             0.000
                                             65.222
                                             64.418
                                             73.961
                                             73.961
                                             74.791
                                             76.130
                                             77.437
                                             79.089
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             N/A
                                             This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities (Non-MHA) salaries, communications, and other fixed costs. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research, Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program. 

Additionally, this project funds ONR field salaries, communications, and other fixed costs.
                                             
                                                 
                                                     (U) Science & Tech Management - ONR Field Acts
                                                     This Project provides funds for both Non-MHA Labor and Non-Labor costs associated with executing ONR's mission to discover, develop, and transition innovative science and technology (S&T) to meet current and future needs of naval forces. Most all the funds in this project are fixed costs, such as salaries and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry.
                                                     
                                                         
                                                             65.222
                                                             0
                                                             This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                                        
                                                    
                                                     
                                                         
                                                             64.418
                                                             0
                                                             This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                                        
                                                         
                                                             73.961
                                                             0
                                                        
                                                         
                                                             73.961
                                                             0
                                                             This project provides for all costs of ONR Headquarters in support of the entire Navy S&T program. Most all of the funds in this project are fixed costs, such as salaries, and communications. Specifically, it pays the salaries of Scientific and Engineering and corporate business personnel who direct the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry. This project provides for all basic costs of ONR activities in support of the entire Navy S&T program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase supports the workforce requirements necessary to support, manage, and  rapidly field technology to the fleet. The increase ensures funding is available to meet the salary needs of the current Scientific Program Officers workforce, the associated staff required to support the execution of the research, and an additional 20 FTE as determined by the recent ONR workforce shaping. The announcements will be going on in 2019 to be fully staffed at the beginning of 2020.
                                                    
                                                
                                            
                                             N/A
                                             This PE funds operating costs for ONR's mission.  Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations and planned expenditures vs. actual expenditures.
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                                 Force Protection Advanced Technology
                                 17
                                 2020
                                 PB
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                                 Navy
                                 1319
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                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     52.785
                                     32.615
                                     35.286
                                     35.286
                                     24.410
                                     21.723
                                     17.080
                                     17.423
                                     Continuing
                                     Continuing
                                
                                 The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. 

This PE addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This program supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial and air) and the protection of those platforms. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         26.342
                                         2.423
                                         2.447
                                         2.447
                                    
                                     
                                         52.785
                                         32.615
                                         35.286
                                         35.286
                                    
                                     
                                         26.443
                                         30.192
                                         32.839
                                         32.839
                                    
                                     
                                         
                                             30.192
                                        
                                         
                                             -1.557
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     32.839
                                                     32.839
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     28.000
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2912
                                         Force Protection Advanced Technology
                                         
                                             0.000
                                             23.051
                                             30.192
                                             32.839
                                             32.839
                                             21.907
                                             19.205
                                             14.519
                                             14.810
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies associated with all naval platforms (surface, subsurface, terrestrial, and air) and the protection of those platforms. For the new FY 2016 effort, Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP), the project addresses advanced technology development associated with providing the undersea energy and communications infrastructure necessary to assure undersea dominance; extend the reach of undersea assets; enhance situational awareness (SA) and standoff advantage without reducing forward presence and; provide endurance for unmanned systems necessary for force multiplication in an anti-access/area denial (A2/AD) environment.  For the Medium Displacement Unmanned Surface Vehicle (MDUSV), the project will radically change the way the Navy does mine influence sweep, anti-submarine warfare (ASW) and electronic warfare (EW) missions; it will introduce larger unmanned surface vehicles (USV) to the Navy; and it will introduce advanced autonomy to the surface Navy.
                                             
                                                 
                                                     SURFACE SHIP & SUBMARINE HULL MECHANICAL & ELECTRICAL (HM&E)
                                                     This project addresses advanced technology development associated with providing the capability of Platform and Force Protection for the U.S. Navy. This project supports the development of technologies associated with various naval platforms (surface, subsurface and terrestrial) and the protection of those platforms. The primary research efforts within this activity are focused on advanced technology development for Unmanned Sea Surface Vehicles in support of Naval S&T Focus Area on Autonomy and Unmanned Vehicles and At-Sea Vertical Launch System rearming. Unmanned Sea Surface Vehicle (USSV) technology development includes autonomous navigation for USSVs. Also funded in this activity is the Energy System Technology Evaluation Program (ESTEP), which promotes innovation and entrepreneurial opportunities for naval personnel and student veterans through advanced technology development and demonstration projects at naval facilities and laboratories. Program goals include: advance dual-use and naval-unique technologies that increase operational capabilities and efficiencies; leverage commercial technologies and private investments to provide warfighter capability at reduced cost; and evaluate innovative technologies from naval laboratories and startup companies.
                                                     
                                                         
                                                             17.161
                                                             0
                                                             -Conducted advanced research related to critical S&T for development of autonomous navigation for USVs from host ship.

-Expanded research for conducting advanced technology demonstrations to evaluate emerging energy technologies using Navy and Marine Corps facilities as test beds and evolving the MDUSV effort to demonstrate the operational benefit of a highly autonomous, large USV with a modular payload capability and demonstrate at-sea three modular payloads.

-Initiated efforts to fund a prototype and operational demonstration of At-Sea Rearm of Vertical Launch System (VLS) capability in a relevant environment.
                                                        
                                                    
                                                     
                                                         
                                                             23.941
                                                             0
                                                             Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned Sea Surface Vehicles from host ship. Expand research for conducting advanced technology demonstrations to evaluate innovative energy technologies using Navy and Marine Corps facilities as test beds. Perform non-recurring engineering, modeling and fabrication necessary for a prototype and demonstration of At-Sea Rearm of Vertical Launch System (VLS) capability in a relevant environment during FY22.
                                                        
                                                         
                                                             26.703
                                                             0
                                                        
                                                         
                                                             26.703
                                                             0
                                                             - Conduct advanced research related to critical S&T for development of autonomous navigation for Unmanned Sea Surface Vehicles from host ship. 
 
- Continue ESTEP project efforts, including assessment of advanced energy technologies; development of cyber-physical security for energy networks; and utilization of autonomous systems, artificial intelligence and advanced manufacturing to address operational challenges in logistics and readiness.

- Continue efforts for prototype and operational FY22 demonstration of At-Sea Rearm of Vertical Launch System (ASRV) capability in a relevant environment including crane, mooring system, strike-up/strike-down system fabrication and testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 includes additional investment to support preparation for prototype and operational FY 2022 demonstration of At-Sea Rearm of Vertical Launch System capability.
                                                    
                                                
                                                 
                                                     AIRCRAFT TECHNOLOGY
                                                     The Aircraft Technology activity develops technologies for enhanced capability of Naval aviation aircraft platforms in terms of mission effectiveness, platform range, responsiveness, survivability, observability, readiness, safety and life cycle cost. It also develops new Naval air vehicle concepts and high impact, scalable Naval air vehicle technologies, such as - autonomous air vehicle command and control, helicopter and tiltrotor rotor drive systems, aerodynamics, propulsion systems, materials, structures and flight controls for future and legacy air vehicles. This activity directly supports the Naval Research and Development Framework, principally in the Autonomy and Unmanned Systems, Platform Design and Survivability, Power and Energy and Total Ownership Cost Focus Areas.
                                                     
                                                         
                                                             5.890
                                                             0
                                                             - Continued the advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program. Critical technology development efforts continue with major engine manufactures and system contractors to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier based Tactical Aircraft (TACAIR)/Intelligence, Surveillance and Reconnaissance (ISR) systems.
                                                        
                                                    
                                                     
                                                         
                                                             6.251
                                                             0
                                                             Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program. Critical technology development efforts continue with major engine manufactures and system contractors to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine components, for next generation carrier based Tactical Air (TACAIR) Intelligence, Surveillance and Reconnaissance (ISR) systems.
                                                        
                                                         
                                                             6.136
                                                             0
                                                        
                                                         
                                                             6.136
                                                             0
                                                             Conduct advanced technology development efforts and demonstrations of the Variable Cycle Advanced Technology (VCAT) Program which will enable the Navy's Next Generation Air Dominance (NGAD) carrier aircraft. Critical technology development efforts continue with major engine manufacturers and to develop/mature the highest priority, long lead propulsion system technologies, including variable/adaptive cycle engine controls, variable area turbines, Ceramic Matrix Composites (CMC), Polymer Matrix Composites (PMC), and Integrated Propulsion, Power and Thermal Management Systems (IPPTMS) architectures and technologies. These efforts will support the Navy's planned NGAD Technology Maturation and Risk Reduction program for the engine design and development, and Integrated Propulsion, Power and Thermal Management System.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY 2019 and FY 2020
                                                    
                                                
                                            
                                             The overall goals of this advanced technology program are the development of technologies which focus on the warfighter and providing the ability to win or avoid engagements with other platforms or weapons and, in the event of engagement, to resist and control damage, while preserving operational capability. Overall metric goals are to transition the advanced technology projects into acquisition programs. Each Activity within this PE has unique goals and metrics, some of which include classified quantitative measurements. Specific examples of metrics under this PE include: - Advanced technology demonstrations to evaluate emerging energy technologies. 

For the Forward Deployed Energy and Communications Outpost (FDECO) Innovative Naval Prototype (INP) effort, the overall goals is the development of technologies which focus on energy management and transfer technologies that enable persistent undersea operations by unmanned vehicle (UV) Fleet; provide system architectures that are persistent, scalable and mission agile; provide communication and energy infrastructure available in degraded and contested environments and; provide a platform-agnostic solution that reduces development and maintenance costs.  Overall metric goals are to transition the key advanced technology elements, Forward Deployed Energy (FDE), Forward Deployed Communications (FDC) and Forward Deployed Docking (FDD) into acquisition programs. Each Activity within this PE has unique goals and metrics, some of which include classified quantitative measurements. Specific examples of metrics include: - Advanced technology demonstrations to evaluate energy and data transmission and persistent connectivity.

Medium Displacement Unmanned Surface Vehicle (MDUSV), the objectives are to 1) Demonstrate, using specific payloads, the multi-mission versatility of MDUSV, and identify key interface requirements for future payloads; 2) Provide a robust assessment of MDUSV's collision regulations (COLREGs) autonomy to build confidence in the reliability and safety of the autonomous control system;  and 3) Enable the evaluation of MDUSV's operational utility and design to support an acquisition transition decision.
                                        
                                    
                                     
                                         3049
                                         Force Protection
                                         
                                             0.000
                                             2.695
                                             2.423
                                             2.447
                                             2.447
                                             2.503
                                             2.518
                                             2.561
                                             2.613
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Develop advanced technologies, critical to protecting naval installations, to provide seamless full spectrum protection against asymmetric attack by improving the ability to: detect and identify developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.  Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.
                                             
                                                 
                                                     EMERGING THREATS
                                                     This activity includes development of advanced technologies critical to protecting naval installations, and will provide seamless, full spectrum protection against asymmetric terrorist attack by improving the ability to: sense developing and immediate threats; shape our responses through improved situational awareness and decision making; shield personnel, mission critical facilities, infrastructure, and operating fleet assets; maintain essential functions; and sustain and restore critical services in the aftermath of an incident.  Technologies developed will also seek to reduce the required manpower and skill levels devoted to the force protection mission.
                                                     
                                                         
                                                             2.695
                                                             0
                                                             - Continued development of lower cost/higher performance Force Protection sensors and automated detection algorithms,
and decision support tools.
- Continued research to reduce force protection manpower and equipment costs through automation and predictive learning
algorithms.
-Continued threat characterization research and perception experiments for sensor performance optimization and model
development and validation.
- Continued development of all-weather sensors optimized for installation of force protection.
- Continued research into sensors for use in counter-surveillance around protected facilities.
- Continued research to advance sensor fusion capabilities in high density networks with diverse sensor grids.
- Continued development of assessment algorithms and information analysis technologies to augment skills or replace
persons in operations centers.
- Continued interim demonstration of acoustic sensors for perimeter and area surveillance in realistic environments.
- Continued development of protection technology for naval installation power and energy infrastructure.
- Continued research in non-acoustic detection, tracking, classification, engagement of underwater threats to naval
installations.
- Continued development of autonomous unmanned harbor defense systems for perimeter patrol and threat interdiction.
- Continued research into automated vehicle entry control point monitoring, automatic vehicle classification, risk assessment and logic system decision making.
- Continued development of non-contact biometric verification technologies to support unmanned automated access control
systems.
- Continued and expand development of Virtual Inductive Loop technology to include pedestrians, two wheeled vehicles, and
multi-lane automated gates
- Completed development and demonstration of electro-optic sensors and fusion algorithms for installation surveillance in
adverse weather conditions.
- Completed development and conduct demonstration of sensors and countermeasures for use against underwater threats to
include surface swimmers, underwater divers, diver propulsion aids, and underwater unmanned vehicles.
                                                        
                                                    
                                                     
                                                         
                                                             2.423
                                                             0
                                                             Complete development and conduct full demonstration of Virtual Inductive Loop technology to include automated perimeter surveillance in the region of the entry control point. Replacing in ground inductive loops with video based virtual inductive loops will improve reliability and performance and reduce maintenance costs associated with Naval Facilities Engineering Command (NAVFAC) automated gates.  
Ongoing development of Autonomous Maritime Asset Protection capabilities for detection, classification, and defeat of small unmanned air, surface, and subsurface threats to naval installations through fusion of electro-optic sensors, acoustic sensors and countermeasures technologies demonstrated under this program.
                                                        
                                                         
                                                             2.447
                                                             0
                                                        
                                                         
                                                             2.447
                                                             0
                                                             Continue development, and conduct interim demonstration, of the Autonomous Maritime Asset Protection System (AMAPS) capability including integration of unmanned response technologies. Develop capability to detect and counter small unmanned underwater vehicles (C-UUV) in the harbor environment and integrate into AMAPS. Develop technologies to detect and counter small unmanned air threats within the constraints and parameters associated with Commander Naval Installations (CNIC) and NAVFAC requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The overall goal of this program is to develop technologies which will provide protection for our naval installations against asymmetric attack.  Specific metrics include: a 50% reduction of manpower required to perform force protection surveillance, situational awareness, and decision making, a 2x improvement in electro-optical sensor performance in adverse weather conditions, a 50% reduction in sensor cost per square or cubic meter of detection at a given resolution, and a 50% reduction in false alarm rates for automated detection and tracking algorithms both on, above and below water.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             27.039
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             27.039
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Navy Automonous Swarmboats
                                                     
                                                         27.039
                                                         Funding used to execute further research and support for Navy Autonomous Swarmboats, including multi-unmanned surface vehicle (USV) autonomous operations.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0603271N
                                 Electromagnetic Systems Advanced Technology
                                 18
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     9.231
                                     8.804
                                     9.499
                                     9.499
                                     8.008
                                     8.169
                                     8.336
                                     8.503
                                     Continuing
                                     Continuing
                                
                                 The activities described in this PE address future Navy and Marine Corps capabilities needed to maintain maritime superiority and ensure national security.  They are based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and are designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  These efforts are aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.

Activities and efforts in this PE address technologies critical to enabling the transformation of discrete functions to network centric warfare capabilities, which simultaneously perform Radar, Electronic Warfare (EW), and Communications and Network functions across platforms through multiple, simultaneous and continuous communications/data links.  The Electromagnetic Systems Advanced Technology program addresses Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, EW sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.  Within the Naval Transformational Roadmap, this investment offers affordable options for the transformational capabilities required by the Sea Shield (Theater Air and Missile Defense), Sea Strike (Persistent Intelligence, Surveillance, and Reconnaissance), and ForceNet (Communications and Networking) SeaPower 21 Naval Warfighting Pillars. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         9.360
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         9.231
                                         8.804
                                         9.499
                                         9.499
                                    
                                     
                                         -0.129
                                         8.804
                                         9.499
                                         9.499
                                    
                                     
                                         
                                             8.804
                                        
                                         
                                             -0.117
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     9.499
                                                     9.499
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.012
                                                
                                            
                                        
                                    
                                     The change from FY19 to FY20 reflects increased investment in Global Positioning System (GPS) and Navigation Technology.
                                
                                 
                                     
                                         2913
                                         Electromagnetic Systems Advanced Technology
                                         
                                             0.000
                                             9.231
                                             8.804
                                             9.499
                                             9.499
                                             8.008
                                             8.169
                                             8.336
                                             8.503
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Work in this project addresses cost-effective Radio Frequency (RF) technology for Surface and Aerospace Surveillance sensors and systems, Electronic Warfare (EW) sensors and systems, RF Communication Systems, Multi-Function sensor systems, and Position, Navigation and Timing (PNT) capabilities.
                                             
                                                 
                                                     ELECTRONIC AND ELECTROMAGNETIC SYSTEMS
                                                     The overarching objective of the Electronic and Electromagnetic Systems Activity is to develop, test, and demonstrate Communications, Electronic Attack (EA), Electronic Surveillance (ES), Electronic Warfare (EW), and Radar functions. A portion of this PE is devoted to mid-term technology development in close concert with acquisition programs of record. The products of these efforts are planned for transition at the end of their schedule into the associated acquisition program of record.
 
Major thrust within the Electronics and Electromagnetic Systems program are: a) Advanced EW Enabling Technologies - Develop classified advanced electronic warfare technology in support of current and predicted capability requirements.
                                                     
                                                         
                                                             5.169
                                                             0
                                                             Continued research in the areas of improved threat warning systems; Electronic warfare Support (ES); decoys and countermeasures against weapon tracking and guidance systems; Electronic Attack (EA) against adversary Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); and Electronic Protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the Electromagnetic Spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                                        
                                                    
                                                     
                                                         
                                                             4.204
                                                             0
                                                             Continue research in the areas of improved threat warning systems; electronic warfare support (ES); decoys and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces.
                                                        
                                                         
                                                             4.180
                                                             0
                                                        
                                                         
                                                             4.180
                                                             0
                                                             COnduct research in the areas of improved threat warning systems; electronic warfare support (ES); decoys and countermeasures against weapon tracking and guidance systems; electronic attack (EA) against adversary command, control, communications, computers, intelligence, surveillance, and reconnaissance (C4ISR); and electronic protection (EP) of our own weapons and C4ISR from intentional and unintentional interference to control the electromagnetic spectrum (EMS) by exploiting, deceiving, or denying enemy use of the spectrum while ensuring its use by friendly forces. Refine design of and implement next-generation electronic warfare development and evaluation capability for the Navy (classified details available). Employ the updated capability for real-world assessments of existing electronic warfare and sensor system performance. Conduct analysis of results of FY19 test and evaluation activities. Refine and modify designs based on results, and initiate implementation of modified and additional capabilities. Continue close coordination with associated S&T and acquisition programs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY 2019 and FY 2020
                                                    
                                                
                                                 
                                                     GLOBAL POSITIONING SYSTEM (GPS) & NAVIGATION TECHNOLOGY
                                                     The overarching objective of this activity is to develop technologies that enable the development of affordable, effective and robust Position, Navigation and Timing (PNT) capabilities using either GPS systems, non-GPS navigation devices, or atomic clocks. This activity will increase the operational effectiveness of U.S. Naval units. The focus is on the mitigation of GPS electronic threats, the development of atomic clocks that possess unique long-term stability and precision, and the development of compact, low-cost, Inertial Navigation Systems (INS). The following are non-inclusive examples for projects funded in this activity. As a result of a comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation and Timing, there has been increased investment in the Global Positioning System (GPS) & Navigation Technology thrust for Assured Time Dissemination research.
                                                     
                                                         
                                                             4.062
                                                             0
                                                             Continued advanced research and development in position, navigation and timing.  This research aims to develop devices and systems that provide assured, cost-effective, and mission relevant PNT to the warfighter.  Areas of investment included robust Global Positioning System (GPS), non-GPS navigation aids, and assured timekeeping.  Specifically, research in GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring GPS-derived time via radio frequency links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                    
                                                     
                                                         
                                                             4.600
                                                             0
                                                             Conduct advanced research and development in position, navigation and timing. This research aims to develop devices
and systems that provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, research that enables robust integrity checking and monitoring of GPS in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time as well as time-transfer techniques for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, correlation navigation technique using high precision earth maps, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                         
                                                             5.319
                                                             0
                                                        
                                                         
                                                             5.319
                                                             0
                                                             Conduct advanced research and development in position, navigation and timing. This research aims to develop techniques and technology to provide assured, cost-effective, and mission relevant PNT to the warfighter. Areas of investment included robust GPS, non-GPS navigation aids, and assured timekeeping. Specifically, GPS Anti-Jam Antennas and Receivers for Navy platforms for the purpose of providing precision navigation capabilities in the presence of electronic threats and anti-spoofer/anti-jam processors for the purpose of providing precision navigation capabilities in the presence of emergent threats; Tactical grade atomic clocks that possess unique long-term stability and precision for the purpose of providing GPS-independent precision time and transferring UTC(USNO) time via alternative electromagnetic links for the purpose of providing GPS-independent precision time; and Inertial navigation systems for the purpose of providing an alternative means of providing precision navigation, a correlation navigation technique using earth maps of high precision, for those Naval platforms which may not have GPS navigation capabilities and/or loss of GPS signals.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 and FY 2020 is for increased investment in Assured Time Dissemination research in the Global Positioning System (GPS) and Navigation Technology thrust. This increase comes as a result of a comprehensive DOD wide assessment of current S&T investments in the area of Position, Navigation and Timing.
                                                    
                                                
                                            
                                             Advanced Electronic Sensor Systems for Missile Defense and Long Range Detection and Tracking ECs are aligned to the Navy's Advanced Cruiser (CG(X)) plans and closely coordinated with Naval Sea Systems Command Integrated Warfare Systems (PEO IWS 2.0). Other performance metrics are discussed within the R-2a.  Navigation and timekeeping developments are aligned and coordinated to the OPNAV (N2N6E4) Assured PNT plan for surface and aviation platforms and with the Special Programs office's technology development roadmap.
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                                 This Program Element (PE) addresses demand signals emphasized by the Commandant of the Marine Corps, the Chief of Naval Operations, and the Chief of Naval Research, as well as those pulled from dynamic engagement with stakeholders. Research efforts are carefully selected to ensure they have the potential to expand warfighting capabilities, inform operational concepts and requirements development, and advance state of the art technology and scientific knowledge.  Current guidance also highlights the need to accelerate our pace of development and guide the approach to rapid experimentation, prototyping, and learning.

As reflected in the Marine Corps Operating Concept, the current strategic guidance from the Commandant, expeditionary forces will conduct maneuver warfare in environments characterized by complex terrain, technology proliferation, information used as a weapon, a battle of signatures, and an increasingly contested maritime domain. Additionally, an emergent operation stressor is the contested urban environment which exemplifies the characterizations listed above. The urban environment is one of the most complex terrains with physical compartmentalization and canalization, additional physical dimensions (subterranean and multi-story structures), crowded conditions and associated threat obscuration, communications challenges, informational and human aspects, and proliferation of observation and fires technologies. This environment requires capabilities addressing all the activities within this PE and while it provides many challenges, unique opportunities are also presented and can further shape technology approaches. 

These future challenges and portents demand robust technologies for the Marine Corps, but the technology options are constrained. They must have a lightweight deployable character, and the ability to operate in austere conditions with little fixed infrastructure or support while retaining the agility and lethality of an integrated maneuver force. Technology must provide full spectrum capability against robust and complex peer and near-peer adversaries while meeting Size, Weight, Power, Cost limitations, and information availability within Distributed, Intermittent and Limited environments. 

The approach within this PE encompasses ideas that support both revolutionary and evolutionary capabilities, and in this way considers and balances both "push" and "pull" aspects of technology projects.  This PE matures technologies emerging from PE 0602131M-Marine Corps Landing Force Technology to develop concept prototypes and initial experimentation to confirm feasibility in an environment relavent to operations. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                     Major program adjustment is associated with a one-time $15M increase in FY20 in order to enhance Intelligence, Surveillance, and Reconnaissance (ISR) capabilities. Will initiate efforts to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway. Additional $10M in FY20 and subsequent across the FYDP to fund Marine Corps Science and Technology in-line with Office of the Secretary of Defense (OSD) steady-state guidance. Efforts are justified in Project 2297.
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                                             This project funds technology demonstration, experimentation, and prototyping; and more technologically mature projects within the Future Naval Capability (FNC) process as means to inform, enhance, enable, and invent future concepts and capabilities with new S&T. This project is organized into ten activities, the core of which is represented by the eight Expeditionary Warfighting Capability Areas.

Emphasized within this project are increased efforts to actively demonstrate advanced technologies and system concepts. These demonstrations and experiments focus on the specific technologies, not necessarily their operational application, and vary based on the technical maturity of the project. This early technology exposure gives Marines a view into the future and enables them to use their imagination and innovation to envision novel employment of the technology and inform the acquisition process.
                                             
                                                 
                                                     COMMAND, CONTROL, COMMUNICATIONS, COMPUTERS (C4)
                                                     This activity investigates robust, resilient, and secure networked communications pathways and capability that support an expeditionary force's distributed and disaggregated operations. Research supports both networked and local computation for communications that exploits the expeditionary forces close physical proximity to threats while mitigating shortfalls commiserate within Distributed, Intermittent, and Limited environments. Expeditionary forces must operate in the cyber domain and in addition to defending communications networks, vehicles, and weapons systems, are reliant on electronic controllers for basic operations and as such are susceptible to cyberattacks.

Technologies addressed within this activity include secure, robust, self-forming, mobile communications networks; distributed computing to support information dissemination to all echelons; improved capabilities in over-the-horizon, beyond line-of-sight, and restricted environment communications and sensors; and software and data processing to support formation of an appropriate common picture. Other efforts include power management, low detectability, conforming to Size, Weight, Power, Cost constraints, and interoperability within the joint environment.

Further, this activity integrates and demonstrates enhanced communications and situational awareness capabilities in experimental and warfighting environments reflecting USMC operations. Advanced technology resources will be developed and applied to complement commercial, other service, and defense agency investments to produce a technology base addressing identified Marine Corps technology gaps.  Focus will be on developing component level prototypes and experimentation in relevant environments.
                                                     
                                                         
                                                             7.420
                                                             0
                                                             - Continue urban navigation with limited Global Positioning System availability demonstrations.
- Continue demonstrations of improved urban communications capabilities.
- Continue Advanced HF Antenna effort.
- Initiate Advanced Cryptography Technology.
- Initiate Adaptive Distributed Messaging.
- Transfer all Tactical Cyber Warfare efforts to the Expeditionary Cyber Activity.
                                                        
                                                    
                                                     
                                                         
                                                             6.480
                                                             0
                                                             The Command, Control, Communications and Computers (C4) research effort focuses heavily on the continued development and integration of multiple underlying technologies into subsystems and system with the purpose of demonstrating the tactical exploitation of information and the electromagnetic spectrum. To address resiliency requirements,C4 is coordinating closely with Expeditionary Cyber to address resiliency requirements by efficiently exploiting multifunction capabilities in portable and reduced Size, Weight, Power, and Cost systems. Other efforts include power management, low detectability, and interoperability within the joint environment This integrated rapid co-design, prototyping, and experimentation approach will reduce time needed to provide new capabilities to the US Marine Corps. Developed and demonstrated technologies will include signature management, interoperability, spectrum maneuver, damage assessment monitoring, and information dominance for tactical edge systems.
                                                        
                                                         
                                                             10.000
                                                             0
                                                        
                                                         
                                                             10.000
                                                             0
                                                             The C4 and Electronic Warfare research effort focuses heavily on the continued development and integration of multiple underlying technologies into subsystems and system with the purpose of demonstrating the tactical exploitation of information and the electromagnetic spectrum. To address resiliency requirements of C4 this effort is closely coordinated with the Intelligence, Surveillance, and Reconnaissance and Expeditionary Cyber research portfolio also described herein so as to most efficiently exploit multifunction capabilities in portable reduced Size, Weight, Power, Cost systems. This integrated rapid co-design, prototyping, and experimentation approach will reduce time needed to provide new capabilities to the US Marine Corps. Developed and demonstrated technologies will include advanced signature management, interoperability, machine learning, spectrum maneuver, damage assessment monitoring, and information dominance for tactical edge systems. Additional emphasis of operating in the challenging warfighter electromagnetic spectrum environment is addressed in the multifunction electronic warfare domains.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is associated with greater emphasis on deception and signature management.
                                                    
                                                
                                                 
                                                     FIREPOWER
                                                     The activity investigates a large variety of weapons to provide the warfighter with a decisive, yet surgical, tactical advantage to collectively address 21st-century combined-arms warfare against peer and near-peer states. Research efforts increase the reach, lethality and capacity, while retaining mobility and tempo beneficial to expeditionary maneuver warfare. Maintaining focus on Size, Weight, Power, Cost and Distributed, Intermittent and Limited  environments stresses the technical solutions available.

This activity furthers the maturity of researched technology solutions by also developing the integration required to effectively demonstrate and test emergent capabilities. Achieving a true combined arms state involves a full systems approach for both kinetic and non-kinetic capabilities all driven by a holistic targeting capability.

This activity develops technology for application on current and future expeditionary weapons and elements of the kill chain. It includes, but is not limited to, the following technologies: fuze, fire control, targeting, launch/propulsion, lethality, and accuracy.
                                                     
                                                         
                                                             8.734
                                                             0
                                                             - Continue development of targeting and engagement technologies for distributed operations collaborative fires integration and demonstrations.
- Continue design, development, prototyping and testing of lightweight technologies that provide individual Marines enhanced capabilities to detect and identify man-size targets out to at least the maximum effective range of their personal weapons during all conditions (daylight, limited visibility, & darkness) by integrating multiple capabilities into a single system.
- Continue Engineering and Development portion of Awareness for Lightweight Engagements and Remote Targeting (ALERT) to develop large aperture, lightweight lens with enhanced fields of view.
- Continue the Engineering and Development portion of Semi-Autonomous Fires Technology (SAFT) to develop semi- autonomous fire control systems for use in next generation remote weapons systems, to enhance performance and minimize gunner/operator burden.
- Continue investigation of the scalability of variable effects conventional munitions, gun, and propulsion technologies for improving firepower effectiveness while increasing affordability and decreasing logistics burden in support of expeditionary warfare.
- Continue development of precision fires engagement technologies, to include trajectory shaped 81mm mortars, 83mm missiles, and smaller precision munitions.
- Initiate High Reliability Dual Purpose Improved Conventional Munitions (DPICM) Replacement (HRDR) to include projectile integration, lethality enhancement, fuze setting integration and aerodynamic and aerospace technologies.
- Initiate the advanced technology portion of Caseless, Lightweight, Low-volume Round (CLLVR) to develop lightweight, small caliber ammunition for individual, crew served, and remotely mounted weapons.
                                                        
                                                    
                                                     
                                                         
                                                             16.955
                                                             0
                                                             This activity will finalize development of direct electrical ignition for caseless small caliber ammunition for integration and testing.  Development of fuzing and sensor technologies for cannon-delivered area effects munitions will continue.  Systems engineering of supervised-autonomous weapon system control will continue, implementing engagement logic, to develop and demonstrate the key enabling technologies and command and control methods for weaponized unmanned ground vehicles. Efforts will include prototype weapon systems for technical evaluation.
                                                        
                                                         
                                                             9.000
                                                             0
                                                        
                                                         
                                                             9.000
                                                             0
                                                             Finalize development of caseless small caliber ammunition: development of fuzing and sensor technologies for cannon-delivered area effects munitions, and development of supervised-autonomous weapon system control technologies for weaponized unmanned ground vehicles. Munitions developments will focus on low cost, extended range, precision munitions with improved lethality warhead payloads for use against stationary and moving targets on land and water, in satellite and network denied environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is associated with one time increase in FY19 for the HR DPICM Replacement in the amount $8.6M.
                                                    
                                                
                                                 
                                                     FORCE PROTECTION
                                                     This activity investigates new ways and means to protect forces and materiel across all operational settings, from contested sea-land surface interfaces to complex urban environments. The portfolio protects against adversaries' challenges such as guided-rockets and missiles, mobile coastal artillery, threat Electronic Warfare and counter Intelligence, Surveillance and Reconnaissance. Mines and obstacles both in the water and ashore also complicate amphibious landings. The activity invests in vehicle survivability aspects that are exacerbated due to Size, Weight, Power Cost constraints inherent to Marine Corps operation and the harsh nature of the amphibious environment. 

Technologies addressed include lightweight armor for ballistic and underbody blast protection, advanced sensors for counter tactical surveillance, active protection, and signature management. This activity also considers technology for payloads, packages and sensors that are needed by amphibious vehicles (both manned and unmanned) including mine counter measures; explosive hazard defeat systems; and obstacle and threat detection systems as well as technologies for improved protection for individuals against blast, ballistic and blunt impact threats.
                                                     
                                                         
                                                             10.422
                                                             0
                                                             - Continued development of technologies to defeat side/top attack and advanced fuze mines through signature reduction and advanced signature duplication.
- Continue development of technologies to locate and defeat IEDs.
- Continue development of technologies to defeat advanced mine fuzes (seismic, acoustic, and infrared).
- Continue demonstration of laser technology readiness for battlefield employment.
- Continue physics-based characterization of signatures of proud/buried targets/explosive hazard indicators across the spectrum of applicable detection modalities using knowledge/investigation of target physics.
- Continue a program to demonstrate the fusion of multiple modes of detection of explosive hazards into a single system.
- Continue development of materials and helmet systems that absorb/dissipate blast shock waves.
- Continue an advanced technology demonstration for modular mission packages for the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue an advanced technology demonstration for autonomous vehicles in the detection, neutralization, marking and reporting of explosive hazards using multiple, existing vehicles in movement to contact and amphibious raid scenarios.
- Continue a project to develop organic technology solutions for the detection and clearance of explosive hazards and obstacles encountered by Marine Corps forces during amphibious operations.
- Continue a project to investigate the detection and neutralization of explosive hazards in multiple, diverse, environments.
- Continue a program to fuse multiple technologies that will detect and classify tactical surveillance and targeting threats before engagement from a moving platform.
- Continue an advanced technology demonstration that uses Warfighter modeling and simulation efforts and advanced materials to create, test, and evaluate modular and scalable personal protective equipment.
- Complete Warfighter modeling and simulation efforts for the Warfighter-as-a-System analysis approach and methodology combining survivability, mobility, and warfighter performance parameters.
- Complete an advanced technology demonstration that detect and classify tactical surveillance and targeting threats before engagement from a moving platform.
- Complete an integrated technology demonstration to develop a system of systems that addresses route reconnaissance and clearance for a MEU.
- Complete development of advance modular and scalable personal protective equipment utilizing advances in mobility/survivability modeling and simulation, materials, and bio-fidelic surrogates.
- Complete projects to develop Personnel Protection Equipment (PPE) through novel Modular, Tailorable and scalable design concepts which increase survivability and operational suitability to the warfighter.
- Complete broad based material (ceramics, fiber and Fiber Re-Enforced Plastics) to demonstrate the possibility of significant weight reductions (greater than 50%) can be achieved.
                                                        
                                                    
                                                     
                                                         
                                                             10.794
                                                             0
                                                             FY 2019 Plans are focused on efforts to integrate and fuse sensor modalities while experimenting with the effectiveness of automated target recognition algorithms in high clutter environments at high speed over off-road terrains. Work will emphasize signature management of vehicle systems and integrating the knowledge of our own susceptibility, intelligence estimates of threat capabilities, and in situ data to enhance situational awareness.  Focus is also on lightweight protection systems in the area of active protection that provide hemispherical coverage while reducing the threat to dismounted forces. Complete efforts associated with development of Passive Armor capabilities. Last, research is being conducted on modular, scalable, integrated stand-off Radio Frequency based explosive hazard (Improvised Explosive Devices & Mines) detection system that can be operated as a remote or autonomous system.
                                                        
                                                         
                                                             13.415
                                                             0
                                                        
                                                         
                                                             13.415
                                                             0
                                                             FY 2020 Plans emphasize development of miniaturized hardware systems for the detection of threats across a variety of sensing modalities to take advantage of unique susceptibilities of threat systems at significant ranges. Leveraging these sensor systems, there will be development of computer vision and machine learning approaches for automated target recognition within these innovative sensing modalities. There will be development of feature extraction of threats leveraging RF based 3D buried object detection. Signature reduction materials and sensor hardware for pre-shot detection of ambush threats and surveillance will be demonstrated on platforms to evaluate enhanced survivability.  Efforts will also include tactical decision aids that provide vehicle susceptibility assessment and route planning recommendations. Additionally, technologies and systems supporting the neutralization of threat systems via kinetic and non-kinetic means, to include unmanned aerial vehicles, will be developed.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is associated with greater emphasis on mine countermeasures and counter-unmanned aerial systems activities.
                                                    
                                                
                                                 
                                                     HUMAN PERFORMANCE, TRAINING & EDUCATION
                                                     This activity investigates two technology investment areas, warrior resilience, and decision-making and expertise development. Warrior resilience is focused on advanced training technologies and methodologies that enhance neural, cognitive, and physical readiness. Decision making and expertise development accelerates the development and improves the retention of skills in decision making, situation awareness, and individual and team adaptability and coordination on decentralized, dynamic and dispersed battlefields.  Focus will be on developing component level prototypes for Marines to evaluate and experiment with.
                                                     
                                                         
                                                             6.618
                                                             0
                                                             - Continue the development of small-unit training for adaptability and resiliency in decision making (SUDM), to enhance the Marine Air Ground Task Force's capabilities by training and equipping small-unit leaders to handle the demanding complexities and possess the adaptive mindset necessary to operate across the spectrum of conflict; empowering our strategic corporals as well as all of our junior leaders to fight, operate, and win in this challenging security environment.
- Continue design and development of a Marine augmented classroom environment (ACE) that will enhance instructors' teaching performance and student learning outcomes.
- Continue design and development of a test-bed and conduct The Basic School evaluation to test the efficacy of simulation based training in that curriculum.
- Continue development and demonstrate an agent-based surrogate instructor development environment (ASIDE) to allow USMC to field small-team focused intelligent training solutions.
- Continue the development of measures of training effectiveness that connect training tasks with measures of performance under various stressors.
- Continue a holistic model solution that leverages previous efforts in warrior resilience and fitness to enhance performance and mitigate injuries at the infantry small unit level.
- Complete development of an individualized fatigue countermeasure training tool for Marines that will provide increased fatigue resilience training effectiveness, improved fatigue management and reduced fatigue-related operational errors.
- Complete development of a master instructor development system (MIND) which will provide measurement framework to support the development of master instructors by creating a developmental model of instructor mastery.
- Initiate adaptive training techniques to support training efficacy and efficiency.
                                                        
                                                    
                                                     
                                                         
                                                             6.107
                                                             0
                                                             Rapid advances in wearable and human performance related technologies have provided the opportunity to demonstrate the utility of these technologies with Marine Corps populations to increase physical readiness and reduce injuries.  The increased use of simulation-based training capabilities such as augmented reality offer the possibilities to demonstrate new capabilities, such as 3-Dimensional (3D) visualization, that will accelerate and increase decision making. Efforts will support hardware, software, data collection and demonstrations to support increase decision making and expertise development and warrior resilience.
                                                        
                                                         
                                                             5.300
                                                             0
                                                        
                                                         
                                                             5.300
                                                             0
                                                             Conduct research in wearable physiological monitoring, predictive algorithms, health tracking capability, and related technologies will provide the opportunity to integrate with Marine Corps' 'Force Fitness Division' programs in support of close combat formations and populations, in order to increase physical readiness and reduce potential injuries. The use of these 'Warrior Resilience' programs may be demonstrated as integral elements of larger, multipurpose exercises focused on all aspects of military tasks, or as stand-alone events where the primary purpose is to illustrate the capability to achieve improved awareness of the physical and physiological readiness of the individual. 
The advance of augmented reality devices and the content available for collection and display, and each of their contribution to simulation-based training (and the increased decision-making ability that this training can afford) will provide the opportunity to demonstrate 3D terrain visualization, battlefield control measures and effects, and target identification and classification. This robust and ever increasing capability will be incorporated into demonstration opportunities at ever-increasing levels of complexity and scale to demonstrate the increased decision making efficiency - in both speed and accuracy of information processing across the plan, execute, and debrief spectrum of operations.  Demonstrations will include advances in hardware, software, collection and display capabilities that will support increased decision making and expertise development and warrior resilience.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is associated with de-emphasis on custom wearable components in force fitness.
                                                    
                                                
                                                 
                                                     INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                                     This activity investigates enhanced situational awareness, persistent surveillance, and tactical decision making through automated analysis of data and rapid integration of information and acquired knowledge.  Specific technologies in this activity effectively present actionable information to decision-makers, especially those at the lower command levels.  This includes biometric monitoring for expeditionary operations, operational Course of Action development, and autonomous surveillance in support of distributed operations.

Further, this activity supports the demonstration of technologies to enhance situational awareness and tactical decision making through automated analysis, fusion of data, rapid integration of information, and acquired knowledge resulting in actionable intelligence at the lower command levels. The activity includes the demonstration of ISR efforts involving enhanced reconnaissance and persistent surveillance, and sensors for unmanned ground and aerial vehicles. Advanced technology demonstrations also include the collection of information [monitoring, sensing, and locating] in the 3-Dimensional urban battlespace as well as exploiting information [identifying and classifying data] as part of the intelligence preparation of the battlespace in order to facilitate operational maneuver and distributed operations.
                                                     
                                                         
                                                             7.868
                                                             0
                                                             - Continue research on the development of automated data tagging algorithms that enable connected graphs of structured and unstructured data.
- Continue technology development required to enable tactical UAS on-board processing of terabytes of data in real time.
- Continue research on technologies needed to tailor information delivery to warfighters based on mission context and user preferences.
- Continue project to demonstrate the feasibility of analytic populated big data architectures to populate and maintain a global knowledge environment relevant to rapid turn amphibious mission planning.
- Continue project to develop a set of video analytic classifiers (entity, behavior, and scene) that can run in a power efficient manner in embedded hardware.
- Continue project to enable the synchronized planning and management and ISR assets given a set of disparate mission information requirements.
- Continued project to enhance the extraction of target quality information from unregistered unstructured images and imagery.
- Continue effort to automate the design and conduct of use cases relevant to tactical information requirements.
- Continue research to develop a capacity to run tracklet fusion, track analysis and data to track or track to track correlation as a distributed service run as a map-reduce job, both forensically and in real time.
- Continue research to develop a prototype system capable of maintaining the entity models needed for entity co referencing during real time natural language processing workflows.
- Continue project to optimize the collection planning process through automation by automatically generating sensor plans, automating the production of information products, and delivering the most relevant information to the warfighters to enable rapid response in an evolving intelligence environment.
- Continue project to develop a capability to automatically deliver mission relevant information to an agile tactical unit based on mission ontologies, user preferences and high level descriptions of information needs.
- Continue project to develop a capability that will track and enhance mission readiness enabled by a dynamic machine understanding of mission information needs, a matured sensor optimization ability and operations research applied to course of action analysis.
- Continue the development of level 1 and level 2 fusion capabilities applied to complex graphs.
- Continue the development of cost functions for predictions made from data embedding spaces.
-- Continue the development of a knowledge informed workflow manager capable of generating workflows automatically in response to alert conditions.
- Continue the development of power efficient neuro inspired algorithms for machine understanding.
- Initiate research to derive node and network signatures from node attributes, interactions and published communications, and causality between topics and sentiments to enable prediction of future behavior and events.
- Initiate research on applying recommendation theory to assist the effectiveness of intelligence and operations staffs.
- Complete project to improve expeditionary force capabilities to discover and process data across integrated cross domain systems.
- Complete development of a user composable search and display capability enabled by map reduce technology.
- Complete project to improve the enterprise recognition of critical tactical information relevant to real-time mission execution. 
- Complete research on the development of a capability to automate the extraction of video events relevant to mission information needs in real time on power efficient hardware.
- Complete research on implementing orchestrated advanced analytics running across cloud and non-cloud based architectures.
- Complete the development of complex event detection that is informed by entity pedigree.
                                                        
                                                    
                                                     
                                                         
                                                             8.460
                                                             0
                                                             This activity will begin to divest investments in approximate computing for power efficiency. Research and develop prototype systems for  machine question answering capabilities and in automating machine generation of complex standard military information based products.  Investments are also continuing in experimentation and demonstration in artificial intelligence relevant to decision support and sensor autonomy.  Increased focus will be put on investments in technology to enable all sensors, weapons, platforms to be smarter and more capable of knowing why, when and how to collaborate.
                                                        
                                                         
                                                             8.400
                                                             0
                                                        
                                                         
                                                             8.400
                                                             0
                                                             Conduct assessment of the operational utility of natural language processing and computer vision.  Show operational relevance of computer vision as an autonomy enabler.  Increase emphasis on the production of synthetic data useful to train decision aids.  Accelerate deep learning enabled data fusion.  Mature algorithms capable of analyzing signatures and signature changes from graph data.  Initiate development of deep learning architecture enablers including dynamic graph stores and workflow managers for models.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     USMC FUTURE NAVAL CAPABILITIES
                                                     This R-2 Activity addresses the advanced technology development associated with the Marine Corps' participation in the Department of the Navy's (DoN) Future Naval Capabilities (FNC) Program.  The objective of the work in this PE is to develop promising technologies emerging from the FNC technology candidates funded in PE 0602131M that have been matured to higher Technology Readiness Levels (TRLs). Investments in this activity are coordinated with similar and non-duplicative efforts in PE 0603673N.  The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, is being resourced in this PE.  Funding for FNC technology candidates at lower TRLs (3 to 4) is being resourced in PE 0602131M.  ONR is working closely with the Resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces. 

Prior to FY19, FNC Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine Corps leadership that this approach limits DON's ability to exploit technology advances and respond quickly to naval needs.  As a result, future BA 3 investments supporting the FNC Program are now made less than one year before commencing execution. Because FNCs are now starting at higher TRLs, the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Individual R-2 Activities have been discontinued and investments are organized to enhance collaboration with the acquisition stakeholders and their resource sponsors. A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                     
                                                         
                                                             27.487
                                                             0
                                                             - Continue development of wide area surgical and persistent surveillance technologies (WASPS).
- Continue Automated Processing for Spectral Exploitation and Dissemination (APSED) - Integrate and conduct laboratory tests of air-to-ground embedded processing capabilities.
- Continue Compact Wide Area Reconnaissance and Spectral Sensor (CWARSS) - Finalize the design of the multi-access hardware architecture to accommodate Electro-Optic/Infra-Red (EO/IR) and hyperspectral sensors.
- Continue development of spectral and reconnaissance imagery for tactical exploitation (SPRITE).
- Continue Target Processing Center (TCP) Radar/Context Fusion by developing and testing algorithms to amplify or dampen threat surfaces based on Rules of Engagement (ROE).
- Continue Target Processing Center (TCP) Radar Fusion and False Track Mitigation - Test and improve radar fusion and false track mitigation technologies within a relevant environment.
- Continue development of the Ground Based Air Defense On-the-move high energy laser demonstrator (GBAD).
- Continue Data Conditioning - Develop pattern recognition algorithms that can work against large Ground Moving Target Indicator (GMTI) data sets.
- Continue Network Adaptive Communication Services - Develop gateway-mediated exchange mechanisms for existing or new gateways, and information sources using network awareness and multi-mode protocol adaptations.
- Continue development of Advanced Topcoat System - Ground Vehicle Enabling Capability (EPE-FY16-01); specifically the formulation development of a high performance, zero-isocyanate Chemical Agent Resistant Coating (CARC) system that provides enhanced corrosion resistance and improved operational functionality on ground vehicle platforms.
- Continue the development of a high reliability distributed fuzing system for the 155mm DPICM projectile.
- Complete Densified Propellant Fire From Enclosure - Confined Space (FFE/CS) Propulsion Technologies - Test and demonstrate the final system configuration from the Shoulder-Launched Multipurpose Assault Weapon (SMAW) and prepare a Level 2 drawing package.
                                                        
                                                    
                                                     
                                                         
                                                             26.885
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include, but are not limited to, those that focus on developing promising technologies emerging from the FNC Applied Research program that have been matured to a Technology Readiness Level (TRL) of 4 to 5 in the areas of asymmetric and irregular warfare, distributed operations, information dominance, maneuverability, survivability, self-defense and expeditionary warfare.
                                                        
                                                         
                                                             26.849
                                                             0
                                                        
                                                         
                                                             26.849
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity focus on developing promising technologies emerging from the FNC Applied Research program that have been matured to a Technology Readiness Level of 4 to 5.  Technologies being developed include, but are not limited to, those that increase target prosecution speed and accuracy against enemy firing positions by compressing the kill chain timeline through sensor fusion, Command and Control integration, and automated collaboration of warfighting functions, those that will enhance mobility, propulsion, autonomy, weapons, materials, logistics, vehicle architectures, and Electronic Warfare protection for a light armored vehicle fleet, technologies associated with the development of an affordable, longer range mortar projectile, with precision delivery against stationary and moving targets during periods of full Global Positioning Satellite denial, technologies that optimize the balance between hardening and flexible software development for future dynamic engagements in contested environments with adversaries, and new repair techniques to include the use of solid-state technologies such as cold-spray and additive friction stir welding for structural repairs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     LOGISTICS
                                                     This activity investigates the practical discipline and real world application of the deployment, sustainment, reconstitution, and re-deployment of forces engaged in expeditionary operations.  Logistics replaces mass with assured knowledge and speed, is equally capable ashore or afloat in austere environments, and is fully scalable to meet uncertain requirements.  This includes efficient and responsive force sustainment, planning and directing logistics operations, logistics demand reduction, fleet maintenance, and expeditionary energy.  Expeditionary Energy enhances combat capability of expeditionary warfighters by increasing the efficiency and effectiveness of energy production, storage, distribution and use. Beyond traditional energy efforts, this portfolio also looks at other issues, including energy-efficient behaviors and hybridization of energy sources. These pillars are thoroughly integrated and perpetually related in execution.
                                                     
                                                         
                                                             7.942
                                                             0
                                                             - Continue analysis of material alternatives for automated vehicle health monitoring and reporting.
- Continue demonstration of advanced concepts for mobile infrastructure.
- Continue efforts to improve advanced electrical power generation from fuel cells and renewable sources as well as to improve the efficiency of conventional generation via hybridization and smart-grid technologies.
- Continue integration and demonstration of advanced materials to reduce maintenance into selected vehicle and machinery components.
- Continue the development of robotic systems to facilitate the packaging and handling of logistic supplies.
- Continue a field demonstration of renewable energy devices and deployable equipment showing fewer liabilities when delivering expensive fuel, thereby lowering Marine Corps operational costs.
- Continue operations research and analysis efforts to enhance seabased expeditionary supply chain concepts and technologies.
- Continue development of alternative (non-electrochemical) energy storage technologies for hybrid power system load management.
- Continue development of low energy desalination technologies to allow for efficient salt-water purification at the small/ individual scale.
- Continue the development of anti-fouling and non-fouling water purification components to enable enduring performance of small water purification systems.
- Continue the development of real-time water quality monitoring systems for use with small scale water purification systems.
- Continue the development of efficient water packaging and distribution technologies.
- Initiate development of infrastructureless In-Transit Visibility (ITV) technologies to enable asset tagging, tracking, locating, and monitoring anywhere in the expeditionary supply chain.
- Initiate the development of modular thermoacoustic systems capable of acting as power generation or heat-pump devices.
- Initiate the development of alpha-particle semiconductors to harness energy from alpha-emitting materials and create ultra-high energy density nuclear batteries.
- Initiated the development of intelligent microgrid systems for the expeditionary unit.
- Complete the development of ultra-high efficiency piezoelectric devices.
                                                        
                                                    
                                                     
                                                         
                                                             9.553
                                                             0
                                                             This activity has development and demonstration of advanced technologies to anticipate and reduce maintenance demands while increasing reliability.  This includes advanced technology demonstrations of advanced  manufacturing methods including metal Additive Manufacturing, friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment, creation of near net shaped parts, and advanced part demonstrations.  This also includes research into the digital thread of information and cyber security required, from cradle to grave, for digital manufacturing methods, from raw materials through design, production, and qualification of parts for Marine Corps applications.  This research area also includes advanced technology demonstrations that predict vehicle health and prognostics of remaining useful life for military ground vehicles and equipment in support of Condition Based Maintenance (CBM) goals, while seeking to automate CBM practices through automatic data retrieval and algorithm development.    

The activity also will demonstrate the military utility of enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. This includes advanced system research into the scaled use of high specific power solar cell for Marine Corps applications ranging from the individual warfighter to augmenting the power and combat endurance unmanned robotic vehicles. Additionally investigated, system level research and demonstration of enhanced power and energy technologies to support the Marine warfighter as a system, to include enhanced power and energy storage technology, more energy efficient equipment, and enhanced power networks that enhance mission duration, decrease combat load, and enhance combat performance.
                                                        
                                                         
                                                             7.837
                                                             0
                                                        
                                                         
                                                             7.837
                                                             0
                                                             Logistics development will focus on the broad range of technologies to demonstrate the military utility of enhancing combat capability by increasing energy production, storage, distribution, and curbing energy consumption of the individual Marine and other tactical assets. This includes advanced system research into the scaled use of high specific power solar cell for Marine Corps applications ranging from the individual warfighter to augmenting the power and combat endurance unmanned robotic vehicles. Additionally investigate, system level research and demonstration of enhanced power and energy technologies to support the Marine warfighter as a system, to include enhanced power and energy storage technology, more energy efficient equipment, and enhanced power networks that enhance mission duration, decrease combat load, and enhance combat performance.  Research into friction stir welding and additive friction stir welding, and cold spray for structural repair of Marine Corps equipment will be completed.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is associated with completion of research into friction stir welding, additive friction stir welding, and cold spray for structural repair of Marine Corps equipment.
                                                    
                                                
                                                 
                                                     MANEUVER
                                                     This activity investigates new ways and means to land forces and material through contested sea-land surface interfaces and then conduct maneuver warfare. In order to enable future Amphibious Operations, research efforts will support autonomous operations across the sea-surf-ground environment, improved fuel efficiency and speed of amphibious vehicles, amphibious vehicle technologies, water performance, and amphibious payloads to change the dynamics of a surface amphibious assault. This includes the emergence manned-unmanned teaming and autonomous vehicle collaboration. 

The technologies included in this work address areas of mobility, materials, propulsion, signature reduction, modularity, and unmanned systems.
                                                     
                                                         
                                                             13.896
                                                             0
                                                             - Continue development of fuel efficiency and battlefield power systems for improved performance.
- Continue survivability improvements and technologies to mitigate acceleration and traumatic brain injuries to occupants to enhance tactical mobility and survivability.
- Continue advanced suspension systems development with ride height adjustment, ride quality adjustment, rollover prevention, and load equalizing systems for USMC tactical wheeled platforms to enhance tactical mobility in support of Distributed Operations.
- Continue a survivability/active protection systems improvement effort to increase effectiveness of defeat (Pdefeat) of shoulder launched RPG type threats and ATGM threats on light platforms utilizing non-kinetic kill technologies.
- Continue efforts evaluating the current ground fleet platforms for their mobility and control capabilities as they relate to inclusion of an autonomous vehicle capability that will provide support to the dismounted Marine during Enhanced Company Operations (ECO).
- Continue efforts to demonstrate integrated armor solutions that provide lighter weight armor materials with
- Continue the development of autonomy technologies and system concepts that will enable unmanned ground vehicles (UGVs) to be used as autonomous logistic connector vehicles.
- Continue the development of fuel saving vehicle technologies, including advanced transmission, power train, and electrical power system technologies.
- Continue mobility technologies that enable improved vehicle/warfighter agility and stability.
- Continue lightweight armor, material, and structural technologies that enable maneuver and survivability of small, light expeditionary platforms.
- Continue survivability technologies that enable defeat of all unitary and tandem RPG and select ATGM threats, and the demonstration of survivable vehicles.
- Continue the development of technologies that enable vehicle component modularity and reduce life cycle costs.
- Continue development of a Combat S&T Vehicle demonstrator to enhance crew survivability and vehicle fuel efficiency.
- Continue new mobility efforts for On-Board Vehicle Power to increase mobile exportable power for Diesel Electric Propulsion Concepts and a Fuels effort to investigate future fuel alternatives for internal combustion engines to include Fischer-Tropsch and coal gasification processes for use in military tactical wheeled vehicles.
- Continue Maneuver Enabling Technologies such as Vehicle Stabilization to improve vehicle suspension and control technologies to stabilize the platforms themselves to improve ride quality, shoot on the move capability and human systems integration.
- Continue the development of autonomous perception technologies to enable operations under adverse atmospheric conditions.
- Continue programs to address and enhance maneuver capability gaps in mobility such as efforts, transitioned from 6.2, aimed at the development of an autonomous vehicle capability that will provide mobility and logistics support to the dismounted Marine during Enhanced Company Operations (ECO).
- Complete development of a vehicle demonstrator that focuses on enhanced crew survivability.
                                                        
                                                    
                                                     
                                                         
                                                             13.270
                                                             0
                                                             FY 2019 Plans include development and evaluation of mobility technologies and future concepts for the ground and amphibious fleet to improve maneuverability across a range of challenging terrain environments.  Work will emphasize experimentation with autonomy approaches through both simulation and live events for amphibious vehicles from small low cost craft, traditional amphibious combat and assault vehicles, and landing craft. Additional focus will be on integrating real time precepts with learned information, a priori knowledge, and contextual understanding to facilitate informed autonomous decision making.  There will be demonstration and experimentation with systems that enable intelligent planning, reasoning, learning, and control to affect tactically appropriate autonomous behaviors in littoral and urban environments.  In addition efforts will be pursued in component technology and prototypes for future advanced manned expeditionary ground vehicles and amphibians.
                                                        
                                                         
                                                             14.526
                                                             0
                                                        
                                                         
                                                             14.526
                                                             0
                                                             FY 2020 Plans include research and evaluation of advanced technologies for full combat systems.  Demonstrator platforms will be developed that integrate novel propulsion, mobility, and autonomous technologies to enable enhanced land operations and seamless transition between land and water environments.  The automation and autonomy systems developed will concentrate on the surf-zone and beach operations and include work to include development of unmanned swarming amphibious assault craft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is associated with development of new maneuver technologies to enhance the mobility, agility, signature, and warfighting capabilities of advanced combat vehicles, including unmanned swarming amphibious assault craft.
                                                    
                                                
                                                 
                                                     EXPEDITIONARY CYBER
                                                     This activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                                     
                                                         
                                                             4.180
                                                             0
                                                             - Initiate a USMC Expeditionary Cyber Advanced Technology Activity addressing Cyber at the Tactical edge.
- Initiate RF-enabled cyber payloads.
- Initiate low SWAP distributed precision time transfer.
- Initiate cognitive authentication.
                                                        
                                                    
                                                     
                                                         
                                                             2.475
                                                             0
                                                             The Expeditionary Cyber portfolio focuses heavily on the development and integration of multiple underlying technologies into subsystems and system demonstrations supporting experimentation. The Expeditionary Cyber portfolio is also closely coordinated with the Command, Control, Communications and Computers research portfolio also described herein to efficiently exploit co-design opportunities and shorten development times needed to keep pace in an environment rapidly driven by Moore's Law.  Battle damage assessment technologies are integrated into system sensor technologies to prove efficacy in an increased Technology Readiness Levels application in cyber experimentation.  Cyber experimentation will be performed on an autonomous system operating in a test range. Novel resilient cyber components and architectures integrated into a multi-function cyber Electronic Warfare system will be demonstrated in a realistic Electro-Magnetic environment measuring performance.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The plans and associated programs contained in this activity and Project 2958 are realigned from the Marine Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations beginning in FY 2020. The FY 2020 increase will initiate a concerted research effort to develop a rapid testing tool of major C2 and weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measure to determine how to proactively address these issues and maximize projection power.
                                                    
                                                
                                            
                                             The primary objective of this PE is the development of technologies to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
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                                             As a subordinate organization under the Deputy Commandant, Combat Development and Integration (DC, CD&I), the mission of the Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) is to identify future challenges and opportunities, develop warfighting concepts, and comprehensively explore options in order to inform the combat development process to meet the challenges of the future operating environment.  DC, CD&I is designated as the United States Marine Corps (USMC) Advocate for Science and Technology (S&T).  MCWL's Commanding General (CG) is the DC, CD&I designated Proponent of USMC S&T and serves as the USMC Executive Agent for Marine Corps S&T.  The MCWL/FD also serves as the Marine Corps' liaison to the Joint Staff for Joint Concept Development and Experimentation; thereby facilitating service-specific experiments as well as participation in joint service experimentation.  

The current MCWL/FD Campaign Plan addresses how the Naval Services must reshape their capabilities in order to meet the concepts and Concepts of Operations (CONOPS) called for in the Secretary of the Navy's "Cooperative Strategy 21" and the Marine Corps' capstone Marine Operating Concept (MOC), according to the objectives of the Commandant of the Marine Corps' guidance to develop the future Marine Corps Force 2025.  Execution of the MCWL/FD Campaign Plan results in recommendations to Marine Corps advocates and proponents so that they may more cohesively and logically structure the future Navy and Marine Corps team.  In support of the Marine Corps' role to provide an ever-ready quick strike force to protect US interests, MCWL/FD pursues concepts and new capabilities focused on the Marine Air-Ground Task Force (MAGTF).  The MAGTF is the Marine Corps' doctrinal, task organized, force deployment package.  It consists of four elements: the Command Element that provides overarching Command and Control  of the entire force; the Ground Combat Element normally built around a core infantry unit with supporting armor, artillery, and other ground units; the Aviation Combat Element which provides aircraft, air defense, and other aviation functions; and the Logistics Combat Element which consists of Combat Service Support  elements including medical, supply, and transportation.  Marine Corps Force 2025 also seeks to maximize the employment of electronic, information, and cyber warfare, as well as manned/unmanned teaming, within each element of the MAGTF.  MCWL/FD also examines future enhancements in training, organization, and equipment.  MCWL/FD accomplishes its mission through five subordinate Divisions:  

Futures Assessment Division's mission is to:  research, examine, and describe plausible future security environments 15 to 30 years into the future.  Knowledge of these future security environments will provide an estimate of possible future threats, challenges, and opportunities, to include:  the rise of possible partners and adversaries, emerging disruptive technologies, and likely sources of conflict.  This work is largely accomplished through research, seminar participation, and coordination with various experts in academia, the intelligence community, and think tanks. 

The mission of Concepts and Plans Division is to:  examine select future security environments, emerging warfighting opportunities and challenges, and Naval warfare and joint/coalition integration and capabilities, in order to develop Marine Corps Service concepts and CONOPS to promote development of the emergent Marine Corps force.  CAP is responsible for the production of formally published concepts, CONOPS, and options for future force organization and posture that describe how the Marine Corps will operate and fight.

Wargaming Division conducts formal wargames to frame emerging warfighting concepts, establish the Joint context for the Marine Corps Force Development System, and identify opportunities for development of experimental and non-experimental capabilities. 

Experiment Division conducts live force concept-based experimentation to facilitate exploration of prototype and surrogate technologies, as well as Tactics, Techniques, and Procedures (TTPs), in order to better refine equipment requirements and to identify Doctrine, Organization, Training, Materiel, Leadership, Personnel, and Facilities (DOTMLPF) initiatives needed to produce future capabilities.  

Science and Technology (S&T) Division conducts investigations and assessments to identify, modify where appropriate, and evaluate technological capabilities that support advanced warfighting concepts, and to explore the military utility of promising new commercial or government technologies in support of urgent and compelling needs.  MCWL/FD investigates the relevance to MOC-prescribed capabilities and gaps of advanced technologies according to the following Thrust Areas:  Command, Control, Communications, and Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR); Autonomy and Robotics; MAGTF Fires; Maneuver; Expeditionary Logistics (to include Expeditionary Energy); Expeditionary Medicine; Cyber and Electronic Warfare (EW); and Force Protection. 

This project is organized into 6 activities, the core of which are represented by the Warfighting Capability Areas of the MAGTF.  The project emphasizes development and demonstration of advanced technology capability concepts, and the examination of their operational application and military utility in the context of live-force field experimentation with Marines.  This operational experimentation directly supports Marine Corps combat development to inform future capability requirements and optimize the acquisition process.
                                             
                                                 
                                                     COMBAT SERVICE SUPPORT (CSS) AND FORCE PROTECTION
                                                     This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Combat Service Support and force protection experimentation efforts including assessment of equipment, new Tactics, Techniques, and Procedures, training programs, and proposed organizational changes associated with enhanced capabilities.  This area provides seabasing, expeditionary logistics, urban combat, and expeditionary medicine experimentation support.  Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.  Investments in this activity may be conducted under the Thrust Areas of Expeditionary Logistics, Expeditionary Medicine, Force Protection, or Autonomy and Robotics.
                                                     
                                                         
                                                             18.206
                                                             0
                                                             - Continue assessment of unmanned ground logistics delivery technologies that support infantry small unit operations. 
- Continue testing and assessment of logistics enablers in support of EF21 experimentation.
- Continue assessment and experimentation with technologies that provide enhanced medical care over a distributed battlefield, to include "virtual" care and the use of autonomous systems in support of medical evacuation over ground, surface (water), or air. 
- Continue evaluation and assessment of emerging technologies that support energy demand reduction. 
- Continue investigation and assessment of logistics related emerging autonomous air delivery technologies and capabilities that further enhance current Programs of Record (PORs) and influence future planning and decision making. 
- Continue evaluation and experimentation with technologies that can identify, neutralize, or destroy unmanned systems (aerial, ground, or surface).
- Continue assessment and experimentation to understand the relevance of autonomy to ship to shore surface connectors. 
- Continue assessments and experimentation with advanced technologies to enable standoff detection of IEDs.
- Continue development and assessment of enhanced seabased medical capabilities in support of the MAGTF.
- Continue all efforts of FY 2017, less those noted as complete above. 
- Complete evaluation and assessment of emerging technologies that support energy demand reduction. 
- Complete research and assessment of advanced manufacturing techniques to determine military utility in expeditionary environments. 
- Initiate assessments and experimentation in order to provide logistics common operational picture for commanders and logistics planners across the area of operations.  
- Initiate assessments and experimentation on technologies which will either mask signatures generated by MAGTF elements across the signature spectrum (seismic, aural, electronic, visual) or will enable the MAGTF to deceive adversaries as to the true friendly locations.
- Initiate integration and USMC experimentation of DARPA-developed technology for a full scale, modular, VTOL multi-mission UAS platform.
                                                        
                                                    
                                                     
                                                         
                                                             8.142
                                                             0
                                                             Continue to develop prototypes and experiment with logistics enablers in support of dismounted operations and the Expeditionary Force-21 concept.  This includes completing assessment and experimentation to understand the relevance of autonomy to ship to shore surface connectors to focus on development and experimentation with afloat and forward-deployed metal adaptive manufacturing.  Continue to explore technologies and methodologies that reduce resource consumption and enhance sustainability of the distributed units.  Pursue investigations and experimentation with independent, conditioned, reliable power sources to dismounted and/or distributed forces operating in austere conditions.  Wrap-up assessments and experimentation in order to provide logistics common operational picture for commanders and logistics planners across the area of operations.  Continue to develop and study technologies that enhance unit survivability; to include various aspects of critical care and medical related protocols and processes.
                                                        
                                                         
                                                             9.447
                                                             0
                                                        
                                                         
                                                             9.447
                                                             0
                                                             Develop prototypes and experiment with logistics enablers and air defense enhancements in support of Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a Contested Environment (LOCE) as prescribed by the Marine Operating Concept (MOC). This includes development and experimentation with autonomous sea-based surface connectors for over-the-horizon missions during ship-to-shore maneuvers. Experiment with efficient and redundant hybrid energy platforms providing reliable electrical power using multiple fuel input sources. Develop a highly mobile and efficient hybrid power generation and storage capability that provides the flexibility to operate with a variety of energy sources in support of EABO. Effort includes developing a modular design combining JP-8 fuel cell, solar, battery and energy scavenging technologies. Integrate hybrid/electric capabilities within the MAGTF to experiment with alternative vehicle power, extended mobility, and logistics demand reduction functions; building Concepts of Operations (CONOPS) and TTPs for tactical mobility utilizing electric/hybrid power as a fuel source. Improve ground maneuver force and critical installation defense against small unmanned aerial systems (UASs). Effort includes development of new counter UAS architectures, integration of new sensors for detection and tracking, and development of new counter-UAS defeat mechanisms. Develop, test, and evaluate autonomous/automated aerial platforms for logistics resupply. Develop and experiment with highly autonomous and synchronous logistics capabilities in support of expeditionary MAGTF operations, offering increased flexibility and speed to Marines by means of seamless, end to-end logistics chain management and execution. Effort includes air, sea, and ground based systems, providing tactical commanders with an organic, responsive, and flexible option(s) to support disbursed and semi-independent maneuver operations. Develop an autonomous explosive detection and defeat capability. Continue to develop and experiment with medical technologies that enhance survivability; includes power management and energy scavenging capabilities which will enable more effective casualty warming and blood storage/distribution. Integrate and experiment with systems to provide battlefield medical command and control and information management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to provide a hybrid logistics design to a more distributed technologically advanced force and increase range and effectiveness of the Marine Corps Air-Ground Task Force (MAGTF) against airborne threats. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of Logistics Transformation and Air Defense.
                                                    
                                                
                                                 
                                                     MARINE AIR-GROUND TASK FORCE (MAGTF) COMMAND, CONTROL, COMMUNICATIONS, AND COMPUTERS (C4)
                                                     This activity encompasses all Marine Corps Warfighting Laboratory/Futures Directorate (MCWL/FD) Command, Control, Communications, and Computers (C4) experimentation efforts including assessment of equipment, new Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational changes associated with enhanced C4 capabilities. The area provides cutting edge/enhanced Over-The-Horizon (OTH), Beyond Line of Sight (BLOS), satellite and non-satellite based C4 capabilities to support experimentation.  Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.  Investments in this activity will be conducted under the Thrust Areas of Command, Control, Communications, and Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Cyber/Electronic Warfare (Cyber/EW).
                                                     
                                                         
                                                             10.525
                                                             0
                                                             - Continue development and assessment of systems that permit unmanned aerial system (UAS) operations in a global positioning system (GPS) denied environment. 
- Continue development and assessment of a configurable C2 suite that enhances operations from aviation platforms in support of EF21 experimentation. 
- Continue investigations and assessment of technologies that support C2 enablers for shore deployed MAGTF elements that is platform agnostic and capable of deployment from the sea, air, or ground. 
- Continue evaluation and experimentation with emerging technologies that support future maritime C2 capabilities/EF21. 
- Continue assessment and experimentation with integration and interoperability of software applications to increase the situational awareness, lethality, and survivability of distributed tactical ground formations.
- Complete development and assessment of a MAGTF network management system. 
- Continue exploration, development, and experimentation of cyber/EW capabilities at the tactical level, to enable tactical operators to sense, visualize, and exploit the cyber/EW environment.
- Continue development and experimentation that enable seamless operations in a technology denied environment.
- Complete development and assessment of a configurable C2 suite that enhances operations from aviation platforms in support of Expeditionary Force 21 (EF21) experimentation. 
- Initiate development and experimentation with new technologies for radio frequency (RF) signature reduction.  
- Initiate development and experimentation with enhanced/consolidated, MAGTF insert-able, and seamless over-the-horizon (OTH), on-the-move (OTM), and at-the-halt (ATH) communications capabilities which will support missions without pre-planned coverage areas.  
- Initiate development and experimentation with mission management capabilities (to be used by mounted and dismounted ground forces) that include sensor processing and exploitation, multi-sensor integration and control, multi-platform coordination, and situational awareness.
                                                        
                                                    
                                                     
                                                         
                                                             8.614
                                                             0
                                                             Continue to identify and assess a collaborative solution that provides tailorable Over-the-Horizon (OTH), On-the-Move (OTM) communications, situational awareness, and fires for the forward deployed Marine Air-Ground Task Force (MAGTF) to include Digital Integration (DI).  Experiment with a BLOS, OTH, OTM voice, data, and position location information network in an Expeditionary Force 21 (EF-21) environment.  Continue to research an organic and persistent capability to receive, process, and disseminate digital information wirelessly to dismounted users and dismounted operations (operations conducted on foot).  Conclude development and assessment of systems that permit Unmanned Aerial System (UAS) operations in a Global Positioning System (GPS) denied environment.
                                                        
                                                         
                                                             9.269
                                                             0
                                                        
                                                         
                                                             9.269
                                                             0
                                                             Conduct research to identify and assess a collaborative solution that provides tailorable Over-the-Horizon (OTH), On-the-Move (OTM),  and Beyond Line of Sight (BLOS) communications, situational awareness, and fires for units across a wide spectrum of air, ground, and sea operations. Experiment with an organic and persistent capability to wirelessly receive, process, and disseminate digital information from organic sensors (to dismounted users), with relevant and/or immediately actionable information.  This is done while simultaneously enabling BLOS digital connectivity to both higher and adjacent units (supporting dismounted operations). Effort will enable BLOS digital connectivity to higher and adjacent units. Initiate efforts to automate the identification of targets and expedite the sharing of information between sensors, shooters, and approval authority. Integrate electronic warfare technologies (ground and airborne sensors) and cyber space warfare technologies into demonstrations and live-force experiments to inform requirements and develop Tactics, Techniques, and Procedures (TTPs) for use by operational forces. Experiment with a cyber mission execution framework enabling military commanders, planners, and operators to collaborate, understand, plan, and manage cyber operations in real-time against large-scale and dynamic network environments. Initiate cyber and communications infrastructure common operational picture tactics and procedures for situational awareness and coordination of battlefield effects. Experiment with worldwide social media mapping. This technology will enable real-time situational awareness of the information environment (IO), including content and location of social media users. Open IO technology will provide Marines at the tactical edge with alerts using civilian and adversary open source communications. Provide units at the tactical edge IO situational awareness, planning, and command and control tools to include measures of effectiveness.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to communicate, shoot, and move in a degraded environment; increasing situational awareness and influencing decision making. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of Command and Control and Information Warfare.
                                                    
                                                
                                                 
                                                     FIRES, TARGETING, AND MANEUVER
                                                     This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) experimentation efforts in the areas of fires, targeting, and maneuver including assessment of equipment, new  Tactics, Techniques, and Procedures (TTPs), training programs, and proposed organizational changes associated with enhanced capabilities.  This area increases fires, targeting, and maneuver related troop environmental awareness, lethality, and mobility using fused sensors as well as unmanned weaponized and reconnaissance air and ground vehicle platforms to support experimentation. Although this category covers a few small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact. Investments in this activity will be conducted under the Thrust Areas of Marine Air-Ground Task Force (MAGTF) Fires, Maneuver, and Autonomy and Robotics.
                                                     
                                                         
                                                             6.114
                                                             0
                                                             - Continue development and assessment of weaponized unmanned ground robotic systems. 
- Continue development of technologies that enhance the utility of autonomous systems. 
- Continue research, development, and experimentation with weapons and other ground combat systems that enhance the combat effectiveness of small units operating in the urban littorals.   
- Continue investigation of innovative technologies to enhance squad-level capabilities. 
- Continue assessment and experimentation into the utility of robotic systems as platforms to support target acquisition and designation. 
- Continue assessment of the expeditionary utility of autonomous swarming technologies for unmanned air and ground systems. 
- Initiate assessment and experimentation with a suite of robust, responsive, and accurate munitions that will provide the small tactical unit with a capability to engage threat targets beyond engagement of current line-of-sight or indirect fire weapons in complex environments.
                                                        
                                                    
                                                     
                                                         
                                                             6.029
                                                             0
                                                             Continue to develop technologies, demonstrate, and experiment with robotic systems organic to an infantry company for intelligence collection, indirect fires, direct fires and breaching capabilities.  Complete assessment of the expeditionary utility of autonomous swarming technologies for unmanned air and ground systems.  Pursue company level precision guided munitions.  Initiate efforts to provide a missile system with a real-time wireless data link to provide lethal beyond line of sight fires (sea-land and land-land) against static and moving targets in the urban littoral environment.  Automate robotic control systems/software to reduce the burden of control and increase manned and unmanned teaming.  Initiate and complete investigations into battery configuration and ruggedization as well as associated battery-driven gearbox of an amphibious electric all-terrain vehicle.
                                                        
                                                         
                                                             7.174
                                                             0
                                                        
                                                         
                                                             7.174
                                                             0
                                                             Continue to provide a multi-purposed Unmanned Ground Vehicle (UGV) which hosts a government-owned modular payload architecture and provides the ability to rapidly modify payloads for a variety of missions across the MAGTF. In concert, evaluate various payloads that enhance dismounted unit abilities across the warfighting functions. Continue to pursue company level precision guided munitions to increase responsiveness, survivability, and lethality to the ground combat element. Specifics include development of: a multi-tubed launcher integrated with a UGV and the ability to remotely launch Unmanned Aerial Systems (UASs) from distributed positions. Experiment with a multi-purpose, electro-optical missile system with a real-time wireless data link for ranges up to 25km; operated in either direct attack or mid-course navigation based on target coordinates. The system has the ability to carry a heat, fragmentation, or anti-armor payload and can be integrated with a variety of sea, air, and land platforms. Initiate pursuit into a recoverable, long-range reconnaissance and precision strike asset with lethal capability against armored targets. Facilitate the integration of a small UAS with the identification, engagement, assessment, and adjustment of indirect fires for an individual Marine operating with an indirect fire weapon. Increase lethality of ground forces through rapid design iteration and testing of small UASs (sUASs), including advanced sensors and warheads. Experimentation efforts will include integration of critical payloads for immediate use and will enable earlier force training. Assess potential solutions to identified marksmanship capability gaps. Ensure the availability of Utility Task Vehicles (UTVs) for integration, testing, assessment throughout the experimentation cycle. Pursue technologies to dramatically increase the range and lethality of the MAGTF using a Low-Cost Unmanned Aerial Vehicle (UAV) with integrated swarming technology to create a Lethal Miniature Aerial Munition (LMAM). Experiment with loitering munitions launched from a variety of platforms (air, ground, and sea). Conduct swarming follow-on efforts to develop distributed, cognitive, collaborative, and cooperative swarming behaviors for maximum effect and complexity on target. Investigate Naval Surface Missile (NSM) simulators for experimentation of weapons system and integration with naval system queuing. NSM simulator systems will be used to exercise the NSM coastal defense system in coordination with Naval target sensing and tasking, allowing Naval vessels to queue and task NSM launch.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY19 to FY20 is directly attributable to the development and enhancement of capabilities to increase range and precision of indirect fires and enhance maneuver at sea with sustained mobility ashore. Funding supports the Commandant of the Marine Corps' (CMC's) priorities of long range precision fires and protected mobility.
                                                    
                                                
                                                 
                                                     MARINE AIR-GROUND TASK FORCE (MAGTF)  INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE (ISR)
                                                     This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Intelligence, Surveillance and Reconnaissance (ISR) related experimentation efforts including assessment of equipment, new tactics, techniques, and procedures (TTPs), training programs, and proposed organizational changes associated with enhanced ISR capabilities. Using a variety of fused sensors to mesh data, video, and images and incorporating a common tactical controller to operate multiple air and ground ISR platforms, this area enhances small unit situational awareness as well as exploitation and forward engagement ability via experimentation.  Although this category covers several small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near real-time operational impact. Investments in this activity will be conducted under the Thrust Areas of Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) and Autonomy and Robotics.
                                                     
                                                         
                                                             6.414
                                                             0
                                                             - Continue development and assessment of seabased and landing force ISR capabilities that enable EF21 experimentation. 
- Continue development, integration, and assessment of technologies to fuse multiple sensor payloads into a single user interface to enable utility for tactical operators.
- Continue examination and assessment of technologies that support future employment of UAS operations from seabased platforms.
- Continue assessment and experimentation with integration and interoperability of software applications to increase the situational awareness, lethality, and survivability of distributed tactical ground formations.
- Initiate development and assessment of technologies that reduce tactical surprise by providing a self/air deployable UAS capable of dashing ahead of MV-22 aircraft to conduct final reconnaissance of objective area to update threat situation in route to objective area.
- Initiate development and assessment of an expeditionary drone deployment system (in order to automate UAS ground handling, control, launch, and recovery) to enable mission-level tasking and untrained operations of a fleet of small UAS.
- Initiate investigations on employment concepts for information operations at the tactical level, including an assessment of technological developmental requirements.
                                                        
                                                    
                                                     
                                                         
                                                             4.376
                                                             0
                                                             Continue to increase situational awareness of battlespace in order to defend against and repel enemy attacks in those domains at the company and lower echelons.  Assess systems to combine sensor and telemetry data from multiple unmanned platforms (ground, surface (water), and air) in order to provide a more relevant and usable tactical picture.  Initiate efforts to provide a small, lightweight, semi-autonomous system that can self-navigate structure interiors while simultaneously visibly inspecting and creating real-time three-dimensional (3D) maps.
                                                        
                                                         
                                                             20.869
                                                             0
                                                        
                                                         
                                                             20.869
                                                             0
                                                             Expand development of government-owned Unmanned Aerial Systems (UAS) architecture to allow for rapid design iterations in support of experimentation. Effort will continue to provide situational awareness of the battlespace, incorporating payloads that improve navigation and allow for multi-mode sensors. Experiment with enabling technologies to combine sensor and telemetry data from multiple unmanned platforms (ground, surface (water), and air); minimizing operator intervention over current systems, with the ability to react in a wide range of operational tasks, environmental conditions, and landscapes. Continue to develop a capability to display and control a myriad of unmanned platforms and sensor inputs in a fused network on a common controller for Intelligence, Surveillance and Reconnaissance (ISR) as well as target identification and prosecution. Initiate experimentation with an autonomous reconnaissance system, improving threat situational awareness and reducing tactical surprise to assault forces on long range missions. Initiate an effort to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway. Expand investigations to add a Mission-Configurable Software Defined Radio with an Electronically Steerable Array (ESA) to the currently developed communication pod. Missions will include, but not be limited to, Early Warning radar, Cueing radar and/or Electro-magnetic Spectrum Operations. Effort will utilize Artificial Intelligence (AI) software to fuse sensor information in order to generate track information on-board the pod and then push it to both terrestrial communications nodes and directly to aircraft. Seek to provide a multi-role, long reach, expeditionary, next generation network of ISR capabilities. This includes the enhancement of capabilities for multi-sensor collection, fusion and real-time transmission; multi-electro-magnetic spectrum operations; C4 network bridge and relay; escort and protection for assault forces; persistent and precision fires and targeting; integration of an early warning air defense network; and informing assault support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 funding increase is directly attributable to the development and enhancement of capabilities to increase situational awareness and influence decision making. Funding supports the Commandant of the Marine Corps' (CMC's) priority of Command and Control. Notably, this increase includes $15M to pursue Phase II of efforts initiated to receive, transmit, and fuse joint asset specialized sensor information to communications nodes afloat and ashore via an aerial gateway.
                                                    
                                                
                                                 
                                                     MARINE CORPS WARFIGHTING LABORATORY / FUTURES DIRECTORATE (MCWL/FD) OPERATIONS (SUPPORT)
                                                     Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) Operations (Support) efforts include overall MCWL/FD experimentation doctrine, planning, analysis, data collection, as well as technology transition tracking efforts.  This area provides overarching experimentation doctrine, planning, management, technical/engineering support, analysis, data collection, and reporting.  Programs listed below are considered major (valued at $500K or more) or have near real-time operational impact.
                                                     
                                                         
                                                             11.029
                                                             0
                                                             - Continue to synthesize results and lessons learned into proposed DOTMLPF recommendations for the Marine Corps. 
- Continue to provide technical, strategic, and managerial support to Marine Corps experimentation. 
- Continue to provide overall analysis and reporting of experimentation efforts, analytical assistance during experiment design, and maintenance of an ad-hoc analysis capability.
- Continue deliberate broad-based commercial technology forecasting in support of experimentation long-range planning and combat development. 
- Continue technical, strategic, and managerial support for operations with advanced technology utilizing autonomy, robotics, and cyber capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             12.420
                                                             0
                                                             Continue to provide encompassing experimentation doctrine, planning, analysis, and data collection in order to conduct relevant enactments and report on experimentation results.  Look to the future and identify up and coming (cutting edge) technology areas of interest.  Provide generalized as well as specific program engineering, technical, and management support.
                                                        
                                                         
                                                             13.087
                                                             0
                                                        
                                                         
                                                             13.087
                                                             0
                                                             MCWL/FD will elicit a broad range of unique analytical expertise to evaluate experiments in various warfighting areas. Design experimentation plans, collect data during experiments, perform reconstruction and analysis of experiments, and prepare experiment analysis reports. Identify global commercial technology trends/innovations and disruptive technologies which may impact future Marine Corps capabilities. Expand upon generalized as well as specific program level engineering, technical, and management support. In addition, technical program area management capability increased. Initiate investigations into development of a narrow Artificial Intelligence (AI) capability which is capable of automating data collection to assist in tracking and decision making regarding technology based programs of interest.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY19 to FY20 is due to initiating an automated data collection effort to assist in tracking technology-based programs of interest in support of portfolio decision-making.
                                                    
                                                
                                                 
                                                     WARFIGHTING EXCELLENCE
                                                     This activity includes Marine Corps Warfighting Laboratory / Futures Directorate (MCWL/FD) efforts in the development and assessment of joint and service warfighting concepts, joint and service missions, analysis of emerging threats and opportunities, and joint capability experimentation.  It also includes MCWL/FD service experimentation in areas that impact multiple warfighting functions.  Although this category covers several small (less than $500K per FY) efforts being pursued by MCWL/FD, most programs listed below are considered major (valued at $500K or more) or have near-real-time operational impact.
                                                     
                                                         
                                                             6.066
                                                             0
                                                             - Continued executive agent responsibilities for the Marine Corps Title Ten (X) Wargame, Expeditionary Warrior, as well as the Joint and other service Title X programs, such as the United States Army's Unified Quest, the Air Force's Unified Engagement and Futures wargame, and the Navy Global wargame.  Title X war games address future capabilities in the context of Title X readiness responsibilities. 
- Continued management and oversight of non-Title X Wargaming, including the highly visible Office of the Secretary of Defense Net Assessment Transformation War Game series and the Special Operations Command wargaming series. 
- Continued to support the core Center for Emerging Threats and Opportunities (CETO) mission to:  provide broad-based technical and analytical support for Marine Corps combat development and experimentation programs at the component, Service, and Joint levels.  This support includes the full spectrum of combat development-related missions and tasks to include the assessment of plausible future security environments and the identification of future threats, adversaries, opportunities, technologies, strategic settings, and associated geographic, environmental, economic, and demographic conditions in order to inform the development of innovative warfighting concepts, CONOPS, and capabilities across the DOTMLPF spectrum.  Serve as a catalyst to stimulate thought and debate on issues of importance to the Marine Corps. 
- Continued funding contributions to Joint Concept Technology Demonstrations (JCTDs) and Emerging Capability Technology Demonstrations (ECTDs) (formerly known as Advanced Concept Technology Demonstrations (ACTDs)).  Both JCTDs and ECTDs are intended to rapidly field needed capabilities by using emergent mature technologies matched with innovative operational concepts.
- Complete development and assessment of modeling and simulation hardware, software, and training capabilities that support planning/experimentation processes.
                                                        
                                                    
                                                     
                                                         
                                                             7.249
                                                             0
                                                             Continue to support the combat development process by helping to develop and refine emerging concepts, conceptualize force design, and identify future capabilities and deficiencies within future operating environments. This is accomplished by means of enhancing current functional capabilities by investigations into Next Generation Wargaming tools as well as conducting extensive wargaming as an augmentation to live force experimentation. Efforts include 11 planned wargames (4 large, 5 medium, and 2 small) with areas of interest covering Expeditionary Force-21 (EF21) related concepts.  Focusing 15 to 30 years in the future, continue to offer top level identification and analysis of emerging asymmetric threats and opportunities.  This is accomplished by capitalizing on a myriad of foresight assessments of future operating environments.  Continue to develop, assess, and provide insight into joint efforts and warfighting concepts. Specific areas of investment include: 1) Demonstrating the military utility of a resilient, low-cost, effective, high-altitude balloon-borne communications platform that can be rapidly deployed to enhance warfighter communication capabilities and 2) Informing the development of distributed mobile amphibious (and ground) assault fuel logistics capabilities as well as demonstrating the feasibility of executing the concept in support of a "fight tonight" scenario using current fleet assets, by adapting current naval practices. Initiate investigations into candidate technologies that support urban operations, in an effort to identify/eliminate capability gaps and develop TTPs to include subterranean maneuver. This is an attempt to: 1) Develop a 5th generation force capable of ship to shore movement against a peer adversary, enabling distributed maneuver at varied distances and 2) Develop a 6th generation force capable of dominating the urban environment. The concepts: 1) Explore innovative delivery systems to augment current ability to maneuver troops, effects, and materiel from ship to shore in contested environments and 2) Involve integration by engineers and scientists with planners and operators to identify key capability concept  areas for development.
                                                        
                                                         
                                                             13.200
                                                             0
                                                        
                                                         
                                                             13.200
                                                             0
                                                             Aid the combat development process by conducting 11 core wargames. Focus areas include Marine Operating Concept (MOC) supported Expeditionary Advanced Base Operations (EABO) and Littoral Operations in a Contested Environment (LOCE). Create an effective collaborative wargaming environment that will increase the use of automated and analytical tools, and will provide the necessary quantitative and qualitative output for Marine Corps capability/concept development. Coordinate with the Marine Corps Systems Command's (MCSC's) Wargaming Center of Excellence to provide an encompassing wargaming ability throughout the Marine Corps. Focusing 15 to 30 years in the future, continue to offer top level identification and analysis of emerging asymmetric threats and opportunities. This is accomplished by capitalizing on a myriad of foresight assessments of future operating environments. Maintain insight and continue making contributions to support approved Joint Concept Technology Demonstrations (JCTDs) and Emerging Capability Technology Demonstrations (ECTDs) efforts and warfighting concepts; intended to provide rapidly fieldable capabilities by using emergent mature technologies matched with innovative operational concepts. This includes furthering demonstrations with a high-altitude balloon-borne communications platform and continuing development efforts of distributed mobile amphibious (and ground) assault fuel logistics capabilities. The communications platform effort involves demonstrating and experimenting with the military utility of a resilient, low cost, effective, high-altitude balloon-borne communications platform that can be rapidly deployed to enhance warfighter communications capabilities. The fuel logistics efforts include demonstration and experimentation to build the concept of employment as well as tactics, techniques, and procedures (TTPs) for inflatable, scalable, double-walled fuel storage, transport, and transfer systems for bulk fuel logistics.  Continue in the conduct of a multi-year effort to enhance situational awareness; Command and Control (C2); and fires and maneuver in the dense urban environment. Conduct experimentation events to identify changes in training, organizing, and equipping future forces and provide venues for live-force evaluation and assessment. Bring concept developers, operational Subject Matter Experts (SMEs), and technologists together in order to discover, purchase, and assess new and advanced technologies that can aid in the implementation and refinement of the Expeditionary Advanced Base (EAB) concept. Additionally, by exposing technology and acquisition professionals to the concept, future development can be guided. Explore the use of modeling and simulation tools and techniques to gather, process, analysis, and utilize operational data in support of experiment development, execution, and assessment. Capitalizing on an OSD 2 year investment, provide organic, experimental opposition force capability (Red Team, Red Cell and Live Adversary Force). This will assist in providing a more realistic, adaptive, and cohesive enemy force/civil infrastructure for wargames, command post exercises, simulations, and experimentation events in order to support free-play, friendly force adaptation and decision-making skills.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase is due to expanded investments into: coordinated efforts to enhance wargaming capabilities, participation in joint rapidly fieldable efforts, and testing/experimentation with new technologies identified to enhance the Expeditionary Advanced Base Operation (EAB) concept. In addition, the increase in funding is due to the initiation of providing an organic, experimental opposition force capability to augment live-force experimentation.
                                                    
                                                
                                            
                                             The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Maneuver Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
                                        
                                    
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             0.000
                                             0.000
                                             4.474
                                             4.474
                                             4.476
                                             4.477
                                             4.566
                                             4.657
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The plans and associated programs contained in this Project are realigned from the Expeditionary CYBER Project 2223 in PE 0603640M MC ADVANCED TECHNOLOGY DEMO beginning in FY 2020.
                                             This Project activity provides freedom of maneuver and influence in the cyber-electronic warfare domain while simultaneously denying the same to the adversary and protecting critical command systems. Technologies are being developed using a multi-disciplinary approach that combines Radio Frequency electronics, digital signal processing, computer engineering, software engineering, machine learning and data science to support Naval Expeditionary warfighters operating with size, weight and power constrained equipment in Disrupted, Intermittent, Limited environments. Areas of applied research include distributed precision time, predictive software defined radio architectures, coordinated Cyber and Spectrum maneuver to mitigate detection and exploitation, tactical Cyber visualization, discovering and mapping networks in dense urban environments, contextual awareness and blind channel characterization.
                                             
                                                 
                                                     Expeditionary Cyber
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             4.474
                                                             0
                                                        
                                                         
                                                             4.474
                                                             0
                                                             Cyber related demonstrations and experimentations will be conducted to verify the secure transfer of information across mobile tactical user platforms. Controlled demonstrations will be conducted to assess battle damage on a class of systems from the use of cyber effects. Demonstrations of cyber hardened operational systems will be conducted to showcase improved resiliency. Software redesign of modular Cyber/Electronic Warfare systems will be demonstrated as a proof of concept prototype. Initiate research to develop a rapid testing tool of major C2 and weapon systems to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measures to determine how to proactively address these issues and maximize projection power.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 increase will initiate a concerted research effort to develop a rapid testing tool of major C2 and weapon systems addressed in NDAA 1647. Adversaries are finding vulnerabilities in our systems faster than our acquisition cycle can patch them. This effort is to provide acquisition sponsors and operational planners a method to identify and project vulnerabilities and impacts within computing systems and networks as well as an operational assessment measures to determine how to proactively address these issues and maximize projection power.  The plans and associated programs contained in this activity and Project 2958 are realigned from the Marine Corps ATD Project 2223 in PE 0603640M Marine Corps Advanced Technology Demonstrations beginning in FY 2020.
                                                    
                                                
                                            
                                             The primary objective of this Project is the development, demonstration, and assessment of technologies that represent capabilities to meet unique Marine Corps needs in conducting Expeditionary Cyber Warfare in the future.  The program consists of a collection of projects categorized by critical warfighting function.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include the advancement of related Technology Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             12.071
                                             27.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             39.071
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         12.071
                                                         Research conducted under this Project includes advanced technology programs sponsored and managed from both the Office of Naval Research (ONR) and the Marine Corps Warfighting Laboratory/Futures Directorate (MCWL/FD).

ONR is funding the development and demonstration of a variant of the 81mm Advanced Capability Extended Range Mortar (ACERM) with improved size, weight, power and cost (SWAP-C) through the insertion of an optimized actuator.  The ACERM technology enhances the mission effectiveness of USMC infantry forces through a significant increase in maximum range, while providing a first round on target capability against both stationary and moving targets while minimizing the relative increase in unit cost.  In addition, the development of a Cannon Delivered Area Effects Munition (CDAEM) payload will be developed for the 155mm Moving Target Artillery Round (MTAR).  The capability will greatly enhance the USMC's ability to effectively engage area targets to destroy, neutralize, and/or suppress threat platforms and facilities, and deny threat forces full operational freedom within the targeted area when there is a lack of precise target location, as is often the case with moving forces, counter fire missions, or when threat forces employ battlefield obscurants.

MCWL/FD is sponsoring experiments to determine the military utility of small tactical autonomous unmanned ground vehicle systems to support logistics, fires and maneuver.  Funds support the development and demonstration of tactical ground robotic vehicle systems as well as autonomy and perception algorithms utilizing a common ground control system.  The capability will greatly enhance the tactical effectiveness, survivability, and lethality of tactical infantry formations in close combat operating environments.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Common Unmanned Aerial Vehicle Simulation System
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Develop technology for mission simulation to help reduce the development cycle time of UAVs.
                                                    
                                                
                                                 
                                                     Flight Motion Simulator and Testing of UAVs
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         6.000
                                                         Conduct research using computer simulation sensor modeling and actuator modeling in real-time with UAV hardware and software.
                                                    
                                                
                                                 
                                                     Modular Advanced Armed Robotic System 2.0
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.000
                                                         MCWL/FD continues to explore the military utility of small tactical autonomous unmanned ground vehicle systems to support logistics, fires and maneuver. FY19 funds include investment to develop fully autonomous operation, utilizing a common controller and Command and Control (C2) data links.
                                                    
                                                
                                                 
                                                     UAS Air-Delivered Extended Range Munitions Demo
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         7.000
                                                         Conduct research for technology maturation and testing of a full cartridge level solution prototype extended range guided projectile for an airborne platform. This proposed effort will develop and integrate enabling technologies with  81mm and 120mm extended mortar cartridges for launch from an airborne platform rather than ground launch from a mortar tube.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                 JT Non-Lethal Wpns Tech Dev
                                 20
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     13.090
                                     13.313
                                     13.307
                                     13.307
                                     13.301
                                     13.564
                                     13.840
                                     14.116
                                     Continuing
                                     Continuing
                                
                                 The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the
Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment (A&S) serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect science and technology (S&T) investment decisions by the Joint Non-Lethal Weapons (NLW) Integrated Product
Team, a multi-service flag level corporate board that provides executive oversight and management for the JNLWP for the CMC. This direction is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in the DoD's Non-Lethal Weapons Joint Capabilities Based Assessment Document. This coordinated joint S&T development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative service S&T investment. These advanced technology development initiatives feed non-lethal capabilities which directly support the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities will facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This program funds Advanced Technology Development of next-generation non-lethal capabilities and includes performing analysis, technology development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these capabilities. Investment areas include research and development of next-generation NLWs such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materials (including materials for vehicle/vessel stopping and counter-facility applications). Next generation non-lethal systems focus on long-range localized non-lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                                 Rate/Misc Adjustments
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                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         3022
                                         Joint Non Lethal Weapons
                                         
                                             0.000
                                             13.090
                                             13.313
                                             13.307
                                             13.307
                                             13.301
                                             13.564
                                             13.840
                                             14.116
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds the research and development of next-generation Non-Lethal Weapons and includes performing analysis, technical development efforts, and modeling and simulation necessary to ensure optimum weaponization and use of these NLWs.  Investment areas include research and development of next-generation Non-Lethal Weapons (NLW) such as: non-lethal directed energy weapons (lasers, millimeter wave and high power microwave) for counter-personnel and counter-materiel missions; non-lethal counter-personnel technologies (acoustic, optical, and human electro-muscular disruption technologies), and advanced non-lethal materiels (including materiels for vehicle/vessel stopping and counter-facility applications). Next-generation Non-Lethal Weapon systems focus on long-range localized Non-Lethal effects to identified threat individuals (or groups of individuals) and/or their threat weapons systems operating in complicated environments such as urban areas, crowds, buildings, vehicles, vessels, and also in close proximity to high-value civilian facilities.
                                             
                                                 
                                                     JOINT NON-LETHAL WEAPONS
                                                     
                                                         
                                                             13.090
                                                             0
                                                             Assessed the general utility, effect, and effectiveness of technologies for incapacitating personnel, clearing facilities, stopping vehicles and vessels, and denying enemy access to protected areas. Developed prototypes and transitioned to higher levels of technology development of advanced payloads for candidate technological capabilities with applications relevant to emerging capability gaps. Transitioned to higher levels of technology development and demonstrated the most promising directed energy technologies under consideration for counter-personnel and counter-materiel applications. Non-lethal effects characterization through modeling and effects testing for joint advanced technology development using Human Effects Modeling Analysis Program.  Evaluated alternative non-lethal prototype technologies offering operational utility and transitioned best candidates to higher levels of technology development and acquisition. Continued advanced prototype development and demonstration of a smaller, lighter active denial technology demonstrator based on the most promising and mature 95 Gigahertz source technology.  Prototype development, demonstration and transition to higher levels of technology development of the most promising candidate technologies addressing the extended range/duration incapacitation capability gap.  Modular prototyping of High Power Microwave (HPM) component hardware meeting development objectives for subsequent integration into an HPM-capable system configuration.  Developed technologies to deliver emerging novel counter-materiel and counter-personnel payloads to target while minimizing risk to the operator. Developed a laboratory/benchtop High-Power Radio-Frequency  directed energy system to validate short pulse counter-materiel effects. Refined, integrated and demonstrated breadboard system.
                                                        
                                                    
                                                     
                                                         
                                                             13.313
                                                             0
                                                             Continue the development, integration, and demonstration of advanced technologies and payloads capable of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the operator.  Development efforts include the prototyping of advanced payloads, delivery systems, alternative technologies, and high power microwave component hardware and modular systems for non-lethal vehicle and vessel stopping applications. Development and integration of advanced solid-sate and vacuum-tube based millimeter wave technologies for counter-personnel directed energy effects.  Continue to reduce weapon system size, weight, power consumption, thermal cooling requirements, and overall system cost to improve military utility.  Continue human effects modeling and analysis efforts to incorporate knowledge gained from applied research studies into a suite of programs and surrogates that enable assessment and prediction of injury risk and effectiveness for NLW stimuli. Transition prototype technologies offering operational utility to higher levels of technology development and acquisition.
                                                        
                                                         
                                                             13.307
                                                             0
                                                        
                                                         
                                                             13.307
                                                             0
                                                             Advance the development, integration, and demonstration of advanced technologies and payloads capable of addressing non-lethal counter-personnel and counter-materiel capability gaps while minimizing risk to the operator.  Development efforts include the prototyping of: (1) a next-generation long range - long duration wireless Human Electro-Muscular Incapacitation munition; (2) short pulse source and other high power microwave waveforms that are effective against threat vehicle, vessel, and other target with embedded electronic systems; (3) longer range but more compact millimeter wave technologies capable of being integrated and tested on future escalation of force platforms; and (4) improved sound and light and non-lethal laser technologies.  This includes the development and integration of advanced solid-state and vacuum-tube based millimeter wave technologies for counter-personnel directed energy effects.  Continue human effects modeling and analysis efforts to incorporate risk of significant injury knowledge of specific next-generation NLWs currently under development and utilizing new non-lethal stimuli and phenomenologies.  Transition prototype technologies offering operational utility to higher levels of technology development and acquisition.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The primary objective of this Program Element is the development of technologies that lead to the next-generation of Non-Lethal Weapons which address identified and prioritized joint Non-Lethal Weapon capability gaps.  The program consists of a collection of projects for the development and evaluation of feasibility demonstration models.  Individual project metrics reflect the technical goals of each specific project.  Typical metrics include both the effectiveness of the technology, human effects and effectiveness, mitigation of high priority joint NLW capability gaps, and potential for compliance with policy and legislation.  Overarching considerations include the advancement of related Technology Readiness Levels and Human Effects Readiness Levels, the degree to which project investments are leveraged with other performers, reduction in life cycle cost upon application of the technology, and the identification of opportunities to transition technology to higher categories of development.
                                        
                                    
                                
                            
                             
                                 0603673N
                                 (U)Future Naval Capabilities Advanced Tech Dev
                                 21
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     215.946
                                     214.184
                                     231.907
                                     231.907
                                     281.953
                                     277.461
                                     273.380
                                     278.874
                                     Continuing
                                     Continuing
                                
                                 The Future Naval Capabilities (FNC) program represents the requirements-driven, delivery-oriented piece of the Department of the Navy (DON) Science and Technology (S&T) portfolio. The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the FNC Program.  The objective of the work in this PE is to develop promising technologies emerging from the FNC Applied Research program that have successfully matured to higher Technology Readiness Levels (TRLs).  

The FNC Program was restructured for FY19 to accelerate transition to the Fleet and Force.  This restructuring involved a zero based review of all ongoing FNC projects, where each effort was assessed for its technology maturity and transition commitment.  Ongoing efforts were categorized as FNCs or Technology Candidates.  Some efforts were terminated and others were accelerated to achieve the goals of the restructured program.  Funding for FNCs, which have higher Technology Readiness Levels (TRLs of 4/5 to 6) and transition funding commitments, are being resourced in this PE, 0603673N Future Naval Capabilities Advanced Technology Development.  ONR is coordinating closely with the resource Sponsors and acquisition stakeholders to develop high priority technological capabilities needed by the operational forces.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         231.772
                                         232.996
                                         230.269
                                         230.269
                                    
                                     
                                         215.946
                                         214.184
                                         231.907
                                         231.907
                                    
                                     
                                         -15.826
                                         -18.812
                                         1.638
                                         1.638
                                    
                                     
                                         
                                             -0.209
                                        
                                         
                                             -26.103
                                        
                                         
                                             7.500
                                        
                                         
                                             -3.746
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     1.638
                                                     1.638
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.144
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -11.935
                                                
                                            
                                        
                                    
                                     The program increase in FY 2020 responds to increase demand to develop technologies for transition to Programs of Record.  

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         3346
                                         Future Naval Capabilities Adv Tech Dev
                                         
                                             0.000
                                             215.946
                                             206.684
                                             231.907
                                             231.907
                                             281.953
                                             277.461
                                             273.380
                                             278.874
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior to FY19, Future Naval Capabilities (FNC) Program investments were selected almost two years in advance of execution.  It was determined by Navy and Marine Corps leadership that this approach limits Department of the Navy's (DON) ability to exploit technology advances and respond quickly to naval needs.  As a result, future Budget Activity (BA) 3 investments supporting the FNC Program are now made less than one year before commencing execution.  Because FNCs are now starting at higher Technology Readiness Levels (TRL), the typical duration of an FNC has been shortened to 3-years.  The FNC Program has been fully restructured in favor of a more direct and higher level of collaboration.  Program Element R-2 Activities were modified for FY19 to align to warfare areas and the corresponding resource sponsors that will integrate FNC technologies into acquisition programs of record.  These R-2 Activities have been continued into FY20.  

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     CAPABLE MANPOWER (CMP)
                                                     The Capable Manpower R-2 Activity, modified for FY19, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of Deputy Chief of Naval Operations (CNO) for Manpower, Personnel, Training and Education and Marine Corps Training and Education Command (TECOM).
                                                     
                                                         
                                                             17.624
                                                             0
                                                             FNC: CMP-FY13-02 SIMULATION TOOLSET FOR ANALYSIS OF MISSION, PERSONNEL AND SYSTEMS (STAMPS)
- Complete Manpower Planning and Optimization Toolset - Demonstrate the newly developed manpower planning and optimization functional enhancements targeted for transition.

FNC: CMP-FY14-02 UNMANNED AERIAL SYSTEMS (UAS) INTERFACE, SELECTION AND TRAINING TECHNOLOGIES (U-ASISTT)
- Complete UAS Control Station Human Machine Interface - Integrate human machine interface and vehicle controller software into the Advanced Processor Build (APB) -17 software update for the AN/BYG-1 combat control system.

FNC: CMP-FY15-01 ACCELERATING DEVELOPMENT OF SMALL UNIT DECISION MAKERS (ADSUDM)
- Complete Decision Making-Learning Management System (DM-LMS) - Assess the reliability and validity of DM-LMS design measures.
- Complete Digital Integrated Representation of Tactical Environment (DIRTE) - Test and demonstrate the Graphical User Interface (GUI) to assess the ease of use and ability to modify the terrain and associated features. 
- Complete Simulation Tailored Training and Assessment (ST2A) - Test and evaluate the full ADSUDM concept using the integrated training simulation demonstration prototype.

FNC: CMP-FY15-02 ENVIRONMENT DESIGNED TO UNDERTAKE COUNTER ANTI-ACCESS/AREA DENIAL (A2AD) TACTICS TRAINING & EXPERIMENTATION (EDUCAT2E)	
- Complete Environment Designed to Undertake Counter A2AD Tactics, Training & Experimentation (EDUCAT2E) 
- Conduct a final demonstration and transition the newly developed, denied-and-degraded effects technology to platform sponsors, the training community, and combat system developers.

FNC: CMP-FY16-01 OPERATIONAL PLANNING TOOL
- Continue Operational Planning Tool - Develop new software tools that support comprehensive and collaborative planning through the use of decision support services, analytic tools, and common displays.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY16-01 under a new Information Warfare (IW) R-2 Activity).

FNC: CMP-FY17-01 MANPOWER, PERSONNEL & TRAINING STRATEGIC PLANNING APPLICATION
- Initiate Manpower, Personnel & Training Planning Application - For this FNC, delayed one year to start in FY18, develop decision support software to capture key interconnections, time delays and feedbacks between Manpower, Personnel, and Training stakeholders that serve as a common set of assumptions and boundaries for decision analyses. 

FNC: CMP-FY17-02 FUTURE INTEGRATED TRAINING ENVIRONMENT (FITE)
- Continue Future Integrated Training Environment (FITE) - Develop synthetic environment language to communicate changes during run-time, and implement changes within the simulations.

FNC: CMP-FY18-01 LEARNING CONTINUUM AND PERFORMANCE AID (LCAPA)
- Initiate Learning Continuum and Performance Aid (LCaPA) - Commence development of a federated software system to manage an individualized learning continuum through on-the-job and other training events that includes career path guidance and performance tracking. 

FNC: CMP-FY18-02 MANNED AND UNMANNED COMMON PLANNING PICTURE
- Initiate Manned and Unmanned Common Planning Picture - Commence development of software to enable a sailor to plan and brief manned (navigation, own ship, etc.) and unmanned (Unmanned Undersea Vehicle (UUV) and Unmanned Air Vehicle (UAV)) events simultaneously as an integrated planning tool that communicates the commander's intent.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY18-01 under a new Undersea Warfare (UW) R-2 Activity).

FNC: CMP-FY19-03 Fleet Training Technologies (FleeT2)
- Initiate FleeT2 - Commence development of adaptive, dynamic tools to capture and assess mission performance of warfare teams and operators to support high-velocity and ready relevant learning of representational techniques, model dynamics, and high computational tractability.  (In FY19, this FNC Product will be realigned within this PE to SW-FY19-04 under a new Surface Warfare (SW) R-2 Activity).
                                                        
                                                    
                                                     
                                                         
                                                             7.514
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include efforts that focus on the future integrated training environment for integrated air and ground operations of the marine air-ground task force, learning continuum and performance aids, manpower, personnel and training strategic planning, simulation tailored training and assessments, decision making and learning management systems, an assessment process for the selection of unmanned aerial systems personnel, simulation toolsets for analysis of mission, personnel and systems that includes techniques to optimize manpower planning, next generation perceptual training systems and tools, augmented immersive team training, behavioral and performance analysis for intelligent training, advanced technologies for automated performance assessment in games and tools for game-based training and assessment of human performance.
                                                        
                                                         
                                                             10.640
                                                             0
                                                        
                                                         
                                                             10.640
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 include technologies supporting the future integrated training environment and ready relevant learning. Training simulator software and hardware to support the rapid integration and interoperability of air and ground legacy and future simulation-based training is being developed to address the shortfall in sorties needed to maintain readiness for integrated air and ground operations of the marine air-ground task force.  This technology will allow pilots and aircrews to train effectively in a common, simulated operating environment. Flexible and interoperable learning continuum and performance aids will be developed, providing individual career management, skill classification, selection, automatic training content re-engineering, supervisor evaluations, and Fleet readiness tracking.  New machine learning algorithms will input training data from the lifelong learning record, and output a training model that is usable for adaptive training. The focus on ready relevant training will accelerate learning, reduce the decay of acquired skills, and provide readiness tracking of performance at an individual level.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 was due to an increased investment in technologies supporting the future integrated training environment and ready, relevant training.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     ENTERPRISE AND PLATFORM ENABLERS (EPE)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                                     
                                                         
                                                             14.301
                                                             0
                                                             FNC: EPE-FY13-01 TOWED ARRAY SYSTEM RELIABILITY IMPROVEMENT
- Complete Tools for Predicting Array Operational Loading & Distribution - Conduct at-sea testing of an instrumented towed array on a Virginia Class submarine and continue validation efforts on the numerical tool.  

FNC: EPE-FY14-02 ALUMINUM ALLOY CORROSION CONTROL AND PREVENTION
- Continue Aluminum Alloy Corrosion Mitigation Technologies - Demonstrate aluminum coating effectiveness to minimize Degree of Sensitization (DoS) and develop aluminum DoS repair tools to mitigate corrosion damage.  (In FY19, this FNC Product will be realigned within this Program Element (PE) to SW-FY14-01 under a new Surface Warfare (SW) R-2 Activity)
- Complete Aluminum Alloy Corrosion Prediction Tool - Demonstrate integration of Degree of Sensitization (DoS) detection algorithms with the DoS detection tool and conduct testing of the integrated capability.

FNC: EPE-FY15-02 GAS TURBINE UPGRADES FOR REDUCED TOTAL OWNERSHIP COST (TOC) AND IMPROVED SHIP IMPACT
- Continue Shipboard Gas Turbine Marinization Package for Higher Temperature, Higher Pressure Operation - Conduct OEM qualification testing for environmental and mechanical properties, and ease of fabrication for engine components for a planned demonstration test.  (In FY19, this FNC Product will be realigned within this PE to SW-FY15-01 under a new Surface Warfare R-2 Activity)

FNC: EPE-FY15-03 SPECIAL HULL TREATMENT
- Continue New Material(s) Development & Lab Characterization - Design and carry out experiments which fully characterize medium-scale material concepts.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-01 under a new Undersea Warfare (UW) R-2 Activity)

FNC: EPE-FY16-01 ADVANCED TOPCOAT SYSTEM (ATS)
- Continue Advanced Topcoat Systems for Air Vehicle (ATS-AV) - Perform initial laboratory verification and qualification studies on modified primer and topcoat chemistries, including chemical analysis and material-interaction compatibility verification.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-01 under a new Air Warfare (AW) R-2 Activity)

FNC:  EPE-FY19-04 Signature Management System (SMS)
- Continue SMS - Continue developing advanced signature management technology for submarine applications.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY19-01 under a new Undersea Warfare R-2 Activity)
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     EXPEDITIONARY MANEUVER WARFARE (EMW)
                                                     The Expeditionary Maneuver Warfare R-2 Activity, modified for FY19, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in PE 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Deputy Commandant for Combat Development and Integration (CD&I) and the Director of Expeditionary Warfare.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FNC: EMW-FY17-01 HIGH RELIABILITY DUAL-PURPOSE IMPROVED CONVENTIONAL MUNITION (DPICM) REPLACEMENT (HRDR)
- Continued High Reliability DPICM Replacement in PE 0603640M Marine Corps Advanced Technology Demonstration.
                                                        
                                                    
                                                     
                                                         
                                                             5.840
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include those efforts that focus on autonomous unmanned surface vehicles for mine warfare, off-board refueling and data transfer for unmanned surface vehicles, automated data analysis for expeditionary Mine Countermeasures (MCM), advanced undersea weapon systems for mine warfare, ground based air defense on-the-move high energy laser systems, advanced sonar technology for high clearance rate MCM, defense of harbor and near-shore naval infrastructure against asymmetric threats, fuel efficient tactical vehicles, renewable and sustainable expeditionary power, exchange of actionable information at the tactical edge, actionable intelligence enabled by persistent surveillance, densified propellants for fire from enclosed/confined spaces, spectral and reconnaissance imagery, azimuth and inertial navigation systems, counter radio-controlled improvised explosive device electronic warfare, and precision universal mortars.
                                                        
                                                         
                                                             22.399
                                                             0
                                                        
                                                         
                                                             22.399
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on Mine Countermeasures (MCM) task force planning, multi-mission airborne mine detection, and mine neutralization without collateral damage. Mission management tools will be developed for the Mine Countermeasures Commander to assist in the planning and re-planning, scheduling, and allocation of MCM task force assets using an extremely modular, open systems approach. This will provide MCM Commanders with the ability to rapidly re-plan and schedule emerging LCS/MCM Mission Package assets and maintain situational awareness of heterogeneous groups of systems. The investment in single-system, day/night, multi-mission airborne mine detection technologies usable at all water depths will be increased in order to reduce the MCM timeline and facilitate our capability to counter surface/near surface mines in the Surf Zone or Beach Zone (BZ) at night. The viability of the preliminary design and schedule to support Fire Scout integration will be thoroughly explored. New mine neutralization technologies will enhance the effectiveness and efficiency of Navy expeditionary force capabilities in their assigned response mission to counter naval mine and maritime improvised explosive device threats. This technology will enhance the capability of the Maritime Expeditionary Standoff Response (MESR) System of Systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 reflects an increased investment in multi-mission airborne mine detection technologies that offer the potential for a significant reduction in the MCM timeline, and an investment in new mine neutralization technologies countering naval mine and maritime improvised explosive device threats. This increase includes specific and substantial ramp-up in FY 2020 for the Single-system Multi-mission Airborne Mine Detection (SMAMD) effort and initiating the Low Observable No Collateral Damage - Neutralization (LONCD-N) System development.

A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     FORCE HEALTH PROTECTION (FHP)
                                                     The Force Health Protection R-2 Activity focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to programs under the purview of the Surgeon General of the Navy and the Defense Health Agency.
                                                     
                                                         
                                                             10.717
                                                             0
                                                             FNC: FHP-FY13-03 EXTREME OPERATIONS: MITIGATING OXYGEN IMBALANCE AT ALTITUDE AND AT DEPTH 
- Continue Hypoxia Alert and Mitigation System - Continue activities to adapt the hypoxia alert system hardware/software to guide treatment of casualties in order to sustain performance during high-altitude mountain operations.

FNC: FHP-FY14-01 ACUTE CARE COVER FOR SEVERELY INJURED LIMBS (ACCSIL)
- Complete Acute Care Cover for Severely Injured Limbs (ACCSIL) - Integrate the bioactive coating and external conformal cover, which will conclude the pre-clinical studies.  

FNC: FHP-FY14-03 BLAST LOAD ASSESSMENT: SENSE AND TEST (BLAST)
- Complete Blast Load Assessment: Sense and Test (BLAST) - Integrate blast force sensor technologies with algorithms relating blast force exposures to the likelihood of injury, and conduct clinical testing of the neuro-functional assessment tool.

FNC: FHP-FY16-01 INCAPACITATION PREDICTION FOR READINESS IN EXPEDITIONARY DOMAINS - AN INTEGRATED COMPUTATIONAL TOOL (I-PREDICT)
- Continue I-PREDICT - Conduct measurements of the high strain rate characteristics of human tissues to allow an accurate prediction of the severity of battlefield injuries.
                                                        
                                                    
                                                     
                                                         
                                                             0.802
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include those efforts that focus on enabling new practices, procedures, medical devices and pharmaceuticals for the improvement of personnel performance, casualty prevention and combat casualty care.  These technologies aim to decrease the logistical burden of forward medical operations, mitigate and prevent combat-related illness and injury, and provide cutting-edge medical applications for Navy and Marine Corps warfighters on land, at sea, and in the air.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY19 to FY20 was due to the completion of an FNC system that predicts, detects, and warns warfighters of hypoxia in a way that accounts for individual tolerance differences.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     FORCENET (FNT)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                                     
                                                         
                                                             60.565
                                                             0
                                                             FNC: FNT-FY13-01 ELECTRONIC WARFARE (EW) BATTLE MANAGEMENT FOR SURFACE DEFENSE
- Complete EW Battle Management (EWBM) - Automate blue and red force monitoring in EW planning and develop techniques to integrate that information into force level tactical decision making.

FNC: FNT-FY13-03 SILK THREAD
- Complete Silk Thread Product 1 - Complete hardware development and transition to designated programs of record.
- Complete Silk Thread Product 2 - Complete hardware development and transition to designated programs of record.

FNC: FNT-FY13-04 DETECTION AND FUSION FOR REMOTE SENSORS
- Complete Adaptive Multi-Intelligence (INT) Correlation & Identification (AMICA) - Extended into FY18 to complete the modification of algorithms to enable cross-domain information fusion and optimization of theater and tactical battlespace assets to conduct anti-surface warfare.

FNC: FNT-FY14-02 ADAPTIVE TASKING, COLLECTION, PROCESSING, EXPLOITATION AND DISSEMINATION (TCPED) SERVICES
- Complete Adaptive TCPED for Anti-Submarine Warfare (ASW) Services - Develop algorithms and software to ensure network connectivity for low latency data sharing and autonomous and adaptive Command and Control (C2) services for coordination of data collection and sharing.  
- Complete Data Exfiltration and Networked Platform Interaction - Demonstrate and assess the performance of the radio components and waveforms in a host platform in simulated environments.

FNC: FNT-FY14-03 EXCHANGE OF ACTIONABLE INFORMATION AT THE TACTICAL EDGE (EAITE)
- Continue Actionable Information Tactical Applications - Develop gisting algorithms to assess the content of a machine produced product to a reference ontology.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY14-02 under a new Information Warfare (IW) R-2 Activity). 

FNC: FNT-FY15-01 ADVANCED AIRBORNE EARLY WARNING ELECTRONIC PROTECTION (AAEWEP)
- Continue Advanced Airborne Early Warning (AEW) Electronic Protection - Test and improve AEW electronic protection capabilities within a relevant environment.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-01 under a new Air Warfare (AW) R-2 Activity).

FNC: FNT-FY15-02 DATA FOCUSED NAVAL TACTICAL CLOUD
- Continue Data Focused Naval Tactical Cloud - Develop predictive motion models, enemy course-of-action and intent analytics with multi security levels for integrated fires and integrated air and missile defense operational intelligence.  (In FY19, this FNC Product will be realigned within this PE to IW-FY15-02 under a new Information Warfare R-2 Activity).

FNC: FNT-FY15-04 SCALABLE INTEGRATED RADIO FREQUENCY (RF) SYSTEM FOR UNDERSEA PLATFORMS (SIRFSUP)
- Continue Compact, Scalable Integrated RF (Compact-SIRF) - Implement and evaluate spectral interference mitigation and coordination techniques during laboratory and at-sea tests.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY15-02 under a new Undersea Warfare (UW) R-2 Activity).
- Complete Electronic Warfare Tactical Decision Aid (EW-TACAID) - Implement and test techniques developed to provide efficient operator interfaces in support of netted sensor and coordinated EW operations.  
- Continue Scalable Integrated Radio Frequency (RF) for Submarines (SIRF-Sub) - Demonstrate prototype effectiveness via testing in laboratory and at-sea scenarios.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-02 under a new Undersea Warfare R-2 Activity).

FNC: FNT-FY16-01 BUGLE
- Continue Bugle - Conduct testing and a demonstration of advanced waveforms.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-02 under a new Information Warfare (IW) R-2 Activity).

FNC: FNT-FY16-02 COMBINED ELECTRO-OPTICS (EO)/INFRA-RED (IR) SURVEILLANCE AND RESPONSE SYSTEM (CESARS)
- Continue Multispectral EO/IR Countermeasures against Advanced Threats (MEIRCAT) - Implement final designs through the fabrication of the high resolution sensor and optics hardware, laser hardware, turret hardware, and processing and system controls.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-03 under a new Information Warfare R-2 Activity).
- Continue Shipboard Panoramic EO/IR Cueing and Surveillance System (SPECSS) - Demonstrate a large Focal Plane Array (FPA) stitching and panoramic capability.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-03 under a new Information Warfare R-2 Activity).

FNC: FNT-FY17-01 COMMUNICATIONS AND INTEROPERABILITY FOR INTEGRATED FIRES (CIIF)
- Continue Communications as a Service (CaaS) - Emulate, test and develop software for date forwarding and routing protocols between Internet Protocol (IP) and non-IP networked data links.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-01 under a new Information Warfare R-2 Activity).
- Continue Mission-Based Networking for Data Distribution Systems (DDS) (MiND) - Initiate firmware porting and the porting of waveform software code to the emulation platform.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-01 under a new Information Warfare R-2 Activity).

FNC: FNT-FY17-02 SUBMARINE SIMULTANEOUS TRANSMIT AND RECEIVE (SUBSTAR)
- Continue Submarine Simultaneous Transmit and Receive (SubSTAR) - Test and improve the prototype broadband simultaneous transmit and receive subsystems.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY17-01 under a new Undersea Warfare (UW) R-2 Activity).

FNC: FNT-FY17-04 RESILIENT HULL/INFRASTRUCTURE MECHANICAL & ELECTRICAL SECURITY (RHIMES)	
- Continue SCAMM - Demonstrate proactive information shaping capabilities in the laboratory. (In FY19, this FNC Product will be realigned within this PE to IW-FY17-02 under a new Information Warfare (IW) R-2 Activity).
- Continue SCRAM- Demonstrate resilient software to protect redundant controllers and controllers without redundancy in a laboratory environment. (In FY19, this FNC Product will be realigned within this PE to SW-FY17-01 under a new Surface Warfare (SW) R-2 Activity).

FNC: FNT-FY18-04 NANOSAT COMMUNICATIONS FOR ANTI-ACCESS AREA DENIAL (A2AD) OPERATIONS
- Initiate Nanosat Communications Payloads - Integrate and test a nanosat payload to verify communications performance in the UHF-band in a laboratory environment.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity).
- Initiate Shipboard Integration - Integrate and test UHF networking with a digital mobile radio using a shipboard antenna and tracking.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-02 under a new Information Warfare R-2 Activity).

FNC: FNT-FY18-05 ADVANCED COORDINATION TECHNIQUES FOR DISTRIBUTED ELECTRONIC WARFARE (EW)
- Initiate Coordinated Radio Frequency EW (CRFEW) - Implement precision geo-location and coordinated engagement techniques to surface ship applications in order to provide surface ships with emitter geo-location capabilities and the ability to coordinate electronic attack engagements on battlespace emitters.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-03 under a new Information Warfare (IW) R-2 Activity).
- Initiate Next Generation Surface Electronic Warfare User Interface - Begin a domain analysis for familiarization with relevant Navy systems, programs of record, technical performers, and the system constraints imposed on human machine interface development.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-03 under a new Information Warfare R-2 Activity).
- Initiate Propagation Channel Assessment and Prediction (PCAP) - Implement techniques for providing real-time propagation channel assessments using shipboard and netted radio frequency sensors and data communication infrastructures.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY18-03 under a new Information Warfare (IW) R-2 Activity).
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                                                     POWER AND ENERGY (P&E)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                                     
                                                         
                                                             12.590
                                                             0
                                                             FNC: P&E-FY12-03 LONG ENDURANCE UNDERSEA VEHICLE PROPULSION
- Complete Air Independent Propulsion System - Complete Phase II fuel cell energy system integration into an unmanned undersea vehicle (UUV) energy section and conduct Technology readiness levels (TRL) 6 land-based testing and transition planning. 

FNC: P&E-FY14-01 EFFICIENT AND POWER DENSE ARCHITECTURE AND COMPONENTS
- Complete High Power Solid State Circuit Protection for Power Distribution and Energy Storage - Complete circuit protection component testing in a relevant system environment.

FNC: P&E-FY15-03 MULTIFUNCTION ENERGY STORAGE FOR NAVY / UNITED STATES MARINE CORPS (USMC) APPLICATIONS TO MAXIMIZE OPERATIONAL EFFECTIVENESS AND EFFICIENCY
- Complete Compact High Density Tactical Energy Storage - Complete development, demonstration, and testing of a full-scale TRL-6 Compact High Density Tactical Energy Storage module with a hybrid power system interface.
- Continue Multi-Function High Density Shipboard Energy Storage - Develop and demonstrate a megawatt scale multifunction energy storage system with an incorporated non-propagating battery subsystem. 

FNC: P&E-FY17-02 TORPEDO ADVANCED PROPULSION SYSTEM (TAPS)
- Continue Torpedo Advanced Propulsion System (TAPS) - Conduct limited component development and testing, preparing for a down-selection to one technology.
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                                                             0.000
                                                             0
                                                             N/A
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                                                     SEA SHIELD (SHD)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                                     
                                                         
                                                             55.745
                                                             0
                                                             FNC:  SHD-FY12-04 DETECTION AND NEUTRALIZATION OF NEAR-SURFACE DRIFTING-OSCILLATING MINES
- Complete Compact Modular Sensor-Processing Suite (CMSS) - Finish the final Demonstration of the multi-sensor detection of ocean mines that had to be extended into FY18.

FNC: SHD-FY13-01 COOPERATIVE NETWORKED RADAR
- Continue Cooperative Networked Radar - Conduct testing and demonstrating software algorithms and techniques for cross-platform radar operation deliver enhanced sensitivity.  (In FY19, this FNC Product will be realigned within this Program Element (PE) to SW-FY13-02 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY14-02 FULL SECTOR TORPEDO DEFENSE
- Continue ATT Timeline Compression (ATTTC) - Conduct a static in-water demonstration.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-03 under a new Surface Warfare R-2 Activity).
- Continue Concept C Countermeasure - Conduct an at-sea static assessment of the complete subsystem.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-03 under a new Surface Warfare R-2 Activity).

FNC: SHD-FY14-04 ADVANCED UNDERSEA WEAPON SYSTEM (AUWS)
- Continue Autonomous Threat Detection and Localization - Conduct testing and preparations for an at-sea demonstration of the full detection, classification, localization, and tracking sequence on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare (EMW) R-2 Activity).
- Continue Remote Command & Control - Conduct testing and preparations for an at-sea demonstration of full command and control functionality on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this FNC Product will be realigned within this PE to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue Tactical Positioning & Fire Control - Conduct testing and preparations for an at-sea demonstration of the sensor placement and firing solution functionality on an Extra Large Unmanned Undersea Vehicle (XLUUV).  (In FY19, this FNC Product will be realigned within this PE to EMW-FY14-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY14-08 TERMINATOR (T3)
- Continue Terminator S - Validate the Ship Self-Defense System (SSDS) algorithm and the fire control loop concept using modeling and simulation tools.  (In FY19, this FNC Product will be realigned within this PE to SW-FY14-04 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY15-03 AUTOMATION FOR UXV-BASED MINE COUNTERMEASURES (MCM)
- Continue Expeditionary MCM Automated Data Analysis - Collect at-sea training data for multi-band automatic target recognition and fusion algorithms.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY15-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue MCM Task Force Planning - Conduct experiments and a table-top war-game on the re-planning and planning of risk, using the results to update the algorithms and human-machine interface approach.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY15-03 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY15-07 HYPER VELOCITY PROJECTILE
- Complete Hyper Velocity Projectile - Design, fabricate and begin assembly of hypervelocity projectiles in preparation for a full-up launch to validate common interfaces for powder gun and railgun launches.

FNC: SHD-FY16-04 SHIP-LAUNCHED ELECTRONIC WARFARE (EW) EXTENDED ENDURANCE DECOY (SEWEED)
- Continue Ship-launched EW Extended Endurance Decoy (SEWEED) - Conduct flight testing of the decoy demonstrator vehicle and isolation testing of the payload module.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to IW-FY16-04 under a new Information Warfare (IW) R-2 Activity).

FNC: SHD-FY16-05 SURFACE SHIP PERISCOPE DETECTION AND DISCRIMINATION (SSPDD)
- Continue Surface Ship Periscope Detection and Discrimination (SSPDD) - Continue development and commence preparation of an initial test plan for the government-reference prototype sensor and data fusion system.  (In FY19, this FNC Product will be realigned within this PE to SW-FY16-01 under a new Surface Warfare (SW) R-2 Activity).

FNC: SHD-FY16-06 NEXT GENERATION AIRBORNE PASSIVE SYSTEM (NGAPS)
- Continue Next Generation Airborne Passive System (NGAPS) - Test and integrate hardware for field communications, control, health monitoring, mission planning and contact separation/correlation.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-02 under a new Air Warfare (AW) R-2 Activity).

FNC: SHD-FY16-07 SOFTKILL PERFORMANCE AND REAL-TIME ASSESSMENT (SPARTA)
- Continue Softkill Performance and Real-Time Assessment (SPARTA) - Develop and optimize performance assessment algorithms and align them with a pending system requirements review.  (In FY19, this FNC Product will be realigned within this PE to IW-FY16-05 under a new Information Warfare R-2 Activity).

FNC: SHD-FY17-02 AUTONOMOUS UNMANNED SURFACE VEHICLES FOR MINE WARFARE (MIW)
- Continue Autonomous Situational Awareness and Hazard Avoidance System for Unmanned Surface Vehicles (USVs)- Demonstrate with an Unmanned Surface Vehicle (USV) an autonomous situational awareness and avoidance capability that enables avoidance of fixed and moving hazards, with the ability to regain track and revisit missed areas using low bandwidth communications.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare (EMW) R-2 Activity).
- Continue High Temperature Superconducting (HTS) Magnetic Influence Sweep Payload for Unmanned Surface Vehicles (USVs)-Demonstrate improved clearance rates and reduced risk to USVs from mine detonation, and improved mean time between maintenance.  (In FY19, this FNC Product will be realigned within this PE to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).
- Continue Underway Refueling and Data Transfer for Unmanned Surface Vehicles (USVs) and Remote Multi-Mission Vehicles (RMMVs) - Demonstrate automated/unmanned refueling of an USV with data download/upload using a second unmanned platform in up to sea state 3.  (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to EMW-FY17-02 under a new Naval Expeditionary Maneuver Warfare R-2 Activity).

FNC: SHD-FY17-05 DEEP RELIABLE ACOUSTIC PATH EXPLOITATION SYSTEM (DRAPES)
- Continue Deep Reliable Acoustic Path Exploitation System (DRAPES) - Integrate algorithms and hardware for undersea communications, health monitoring, and contact separation/correlation.  (In FY19, this FNC Product will be realigned within this PE to IW-FY17-03 under a new Information Warfare (IW) R-2 Activity).

FNC: SHD-FY18-08 FORCE-LEVEL INTEGRATED FIRES REAL-TIME ENGAGEMENT COORDINATION AND PERFORMANCE ESTIMATION (FIRECAPE)
- Initiate FIRECAPE Algorithms - Begin development of prototype tactical software and testing on tactical hardware to validate the performance of algorithms against complex threat raids.  (In FY19, this FNC Product will be realigned within this PE to IW-FY18-04 under a new Information Warfare R-2 Activity).
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                                                     SEA STRIKE (STK)
                                                     The investments that would have continued in this R-2 Activity have been moved into the activities of the restructured Future Naval Capabilities (FNC) Program.
                                                     
                                                         
                                                             44.404
                                                             0
                                                             FNC: STK-FY13-01 LONG RANGE RF FIND, FIX AND ID
- Complete Long Range Find, Fix and ID - Conduct testing, mitigate exceptions, and demonstrate the Long Range Find, Fix, and ID capability.

FNC: STK-FY13-03 ANTI-SURFACE WARFARE (ASUW) WEAPON UPGRADE
- Complete Anti-Surface Warfare (ASuW) Weapon Upgrade - Demonstrate a phase II capability in a tactically relevant environment.

FNC: STK-FY13-04 AIM-9X ENABLERS (AXE)
- Complete SMOKE - Design, develop and demonstrate an advanced propulsion system for a future air-to-air missile.

FNC: STK-FY14-01 BANK SHOT
- Complete Bank Shot - Develop the software architecture and associated algorithms that provide for data fusion.

FNC: STK-FY14-03 INTELLIGENT COLLABORATIVE ENGAGEMENT (ICE)
- Complete Collaborative Anti-Surface Warfare Engagement (CASE) - Demonstrate software operability and interoperability for flexible weapon behaviors at the salvo level in an anti-access area-denial environment.
- Continue Collaborative Electronic Attack (CEA) - Perform bench-top and hardware-in-the-loop testing of the electronic support/electronic attack hardware and cognitive components (In FY19, this FNC Product will be realigned within this Program Element (PE) to IW-FY14-03 under a new Information Warfare (IW) R-2 Activity).

FNC: STK-FY15-01 SYNTHETIC APERTURE RADAR ELECTRONIC PROTECTION (SAREP)
- Continue Synthetic Aperture Radar Electronic Protection - Test, assess, and improve the synthetic aperture radar electronic protection capability in relevant littoral environments.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-03 under a new Air Warfare (AW) R-2 Activity).

FNC: STK-FY15-02 ROTOR-CRAFT ADVANCED PROTECTION FROM INFRA-RED (IR)/ELECTRO-OPTICAL (EO)/ROCKET PROPELLED GRENADE (RPG) (RAPIER)
- Continue Helicopter Active RPG Protection (HARP) - Demonstrate the technological feasibility of a RPG hard-kill defense system and its component operability.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-04 under a new Air Warfare R-2 Activity).
- Continue Multi-Spectral EO/IR Seeker Defeat - Build and test the final Infra-Red Countermeasures (IRCM) prototype system to be used in the field test demonstration of countermeasures techniques, build expendables based on derived expendable requirements, and perform radiometric measurements in the field.  (In FY19, this FNC Product will be realigned within this PE to AW-FY15-04 under a new Air Warfare R-2 Activity).

FNC: STK-FY15-03 EXTENDED RANGE MODULAR UNDERSEA HEAVYWEIGHT VEHICLE (ER MUHV)
- Continue MUHV Autonomy Suite - Conduct in-water testing and assessment of autonomy algorithms for mission planning, waypoint navigation and vehicle health.  (In FY19, this FNC Product will be realigned within this PE to UW-FY15-03 under a new Undersea Warfare (UW) R-2 Activity).
- Continue MUHV Sensors, Navigation and Guidance - Conduct in-water demonstrations for maturation assessment of the multiband and hybrid sonar, inertial navigation, and fiber optic systems. (In FY19, this Future Naval Capabilities (FNC) Product will be realigned within this Program Element (PE) to UW-FY15-03 under a new Undersea Warfare (UW) R-2 Activity).

FNC: STK-FY16-01 EXTENDED-RANGE TARGETING (E-RAT)
- Complete Extended-Range Targeting (E-RAT) - Conduct concept and technology demonstrations of subsystem models to assess the feasibility and operability of new technologies for targeting and fire control modes at extended ranges.

FNC: STK-FY16-02 REACTIVE ELECTRONIC ATTACK MEASURES (REAM)
- Continue Reactive Electronic Attack Measures (REAM) - Test and improve reactive electronic attack measures in the representative environment.  (In FY19, this FNC Product will be realigned within this PE to AW-FY16-04 under a new Air Warfare (AW) R-2 Activity).

FNC: STK-FY17-04 ALPO
- Complete ALPO - Complete the proof of technological feasibility and assessment phase of an advanced signal processing system in a relevant tactical environment.

FNC: STK-FY18-01 PRECISION ELECTRONIC ATTACK TECHNOLOGIES (PEAT)
- Initiate Multi-platform Retrodirective Electronic Warfare (EW) - Develop and implement EW techniques and supporting technology for multi-platforms effects.  (In FY19, this FNC Product will be realigned within this PE to AW-FY18-01 under a new Air Warfare R-2 Activity).
- Initiate Single Platform Coherent Arrays - Develop and implement Electronic Warfare techniques and supporting technologies for intra-platform synchronized EW effects.  (In FY19, this FNC Product will be realigned within this PE to AW-FY18-01 under a new Air Warfare R-2 Activity).
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                                                     AIR WARFARE (AW)
                                                     The Air Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Air Warfare.
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                                                             35.214
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended range targeting, advanced protection from infrared and electro-optic threats, radar electronic attack protection, intelligent collaborative engagements, multifunction capabilities for missile warning sensors, advanced threat aircraft countermeasures, technologies that discriminate and provide terminal guidance for weapons that engage moving targets, numerous advanced weapons technologies, high altitude Anti-Submarine Warfare (ASW), placement and operation of active ASW distributed systems, data exfiltration and networked platform interaction, advanced topcoat systems for air vehicles, air platforms safety and affordability technologies, virtual-constructive representations on live avionics displays for training, and dynamic adaptive and modular training for unmanned aerial systems.
                                                        
                                                         
                                                             38.871
                                                             0
                                                        
                                                         
                                                             38.871
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on enhanced corrosion protection for aircraft surfaces and galvanic interfaces in order to improve durability and reduce toxicity/exposures, advanced radio enhancements for long range anti-ship missiles and other weapons, human machine interface and vehicle controller command and control technologies that implement full and partial UxV transfer of control and discovery, software performance assessment tools to automatically collect, fuse, display, analyze, and archive live virtual constructive training data from disparate systems, and multi-platform technologies for collaborative airborne manned and unmanned tactical electronic warfare operations at all jamming ranges.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 reflects the initiation of new FNCs involving unmanned vehicle control software, live virtual constructive training, and collaborative electronic warfare technologies.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     INFORMATION WARFARE (IW)
                                                     The Information Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Deputy Chief of Naval Operations for Information Warfare.
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                                                             74.446
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity cover rapidly evolving technological areas and include those that focus on next-generation command, control and decision support services, cyber security, cyber operations, real-time engagement coordination and performance estimation, next generation countermeasure technologies for ship missile defense, extended distributed weapons coordination, cross field processing and smart use of distributed systems, network collaborative precision navigation and timekeeping, communications and interoperability for integrated fires, shipboard panoramic infrared and electro-optic cueing and surveillance systems, a tactical cloud that exploits cross warfare area data sources, electronic warfare battle management for surface defense, autonomous persistent tactical surveillance, mission-based waveform controls and networking, satellite vulnerability mitigation, comprehensive maritime operational and navigational planning via decision support services, collaborative algorithms for non-Global Positioning System (GPS)-based navigation, technologies that enable real-time situational awareness of tactic-edge Internet Protocol (IP) networks operating in contested environments, technologies enabling coordination between shipboard and expendable Electro-Optical/Infrared (EO/IR) countermeasures, automation technologies that improve theater level anti-submarine warfare operations and multi-domain battle management capabilities.
                                                        
                                                         
                                                             61.814
                                                             0
                                                        
                                                         
                                                             61.814
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 cover rapidly evolving technological areas and include those that: a)enable distributed and networked sensor and weapon control by providing a communications interface for combat systems applications, b) deliver data and information via any combination of available tactical data links, c) enhance security, d) provide an improved capability to detect and track the newest generation of ultra-quiet submarines in the deep ocean, e) provide the surface fleet with a position fixing capability in a Global Positioning System (GPS) denied environment, f) correlate multi-sensor, multi-platform, radio-frequency, geo-location data to create a passive common operating picture and enable coordinated engagements of multi-mode, multi-aspect, threat sensors using networked tactical electronic warfare and information operations systems, g) build on networked electronic warfare infrastructures to provide new user interfaces for multi-platform, coordinated electronic support and electronic attack techniques, h) sense and assess real-time environmental conditions to improve sensor performance forecasting and automate the detection of very quiet targets within undersea surveillance barriers, and i) develop technologies that can be demonstrated in an 'A'-size sonobuoy capable of delivering the array gain required to localize and collect passive acoustic intelligence of ultra-quiet submarines at tactically relevant ranges through exploitation of a unique feature of the sound channel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 was due to the completion and delivery to acquisition programs of record of several Future Naval Capabilities (FNC) that successfully demonstrated a Technology Readiness Level (TRL) of 6, including the FNCs providing a tactical cloud capability that exploit cross warfare area data sources and a means to detect and measure incoming threats.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     SURFACE WARFARE (SW)
                                                     The Surface Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Surface Warfare.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             32.656
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include those efforts that focus on hyper velocity projectiles, full sector torpedo defense, cooperative networked radars, sonar automation, radar resource management for integrated air and missile defense, periscope detection and discrimination, high fidelity active sonar training, anti-ship missile defense, long range detection and tracking, naval interceptor improvements, unmanned systems common control, digital array radars, multifunction shipboard energy storage and power distribution, high power solid state circuit protection, compact power conversion for advanced surface machinery systems, resilient hull and infrastructure mechanical and electrical security, phased array antennas, human injury and treatment models, aluminum alloy corrosion control and prevention, affordable common radar architectures, total ship survivability damage tolerance and recoverability, adaptive training to enhance individual and team learning, and platform design and acquisition tools that reduce manpower.
                                                        
                                                         
                                                             46.824
                                                             0
                                                        
                                                         
                                                             46.824
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on: a) high density, modular and configurable, high cycle rate, megawatt-scale multifunction energy storage systems for electric weapons and sensor loads that are necessary to provide continuous operational availability, b) the integration testing necessary to implement attack resilient architectures and toolsets that can be retrofitted to both legacy and modern shipboard control systems, c) the incorporation of high density reactive materials into warheads such as the ALaMO 57mm round so as to significantly increase lethality without requiring changes to flight dynamics, guidance, and/or interaction with the respective weapon system, d) advanced alloys and airfoil coatings for Gas Turbine hot section components that will realize a 3X improvement in engine life at higher operating temperatures and pressures, improving the mean time between failure of these expensive ship engines, e) technologies that counter unmanned aerial surveillance drones, f) a new in-situ electrodeposition repair process to coat heat exchanger tubing surfaces with materials and alloys that restore and improve the integrity of damaged Cu-Ni tubing, g) training for staffs and operators required to conduct command and control against peer threats in degraded and denied environments, h) a new electronic initiation safety device for energetic initiation for both SM-6 and SM-2 upgrades, i) a receive-only capability on SPY-6V1 for improved situational awareness during EMCON and improved radar timelines with advanced waveforms for communications and radar operation, and j) modular virtual-constructive simulation technologies, realistic phenomenology and behavior models for synthetic entities in support of warfighter command Ttam and platform operator staff multi-mission training, assessment and certification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 enables the initiation of new FNCs for in-situ repair of heat exchanger tubing, training for operations in command and control denied or degraded environments, a new electronic initiation safety device for the SM-2 and SM-6, and receive-only SPY-6V1 improvements.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                                 
                                                     UNDERSEA WARFARE (UW)
                                                     The Undersea Warfare R-2 Activity, focuses on the advanced technology development of new capabilities that leverage the underlying applied research investments in Program Element (PE) 0602750N, Future Naval Capabilities (FNC) Applied Research.  These advanced technology investments align to acquisition programs of record principally under the purview of the Director of Undersea Warfare.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             50.212
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity include those efforts that focus on extended range modular undersea heavyweight vehicle technology for submarine-launched torpedoes, coherent electronic attack capabilities for submarines, vector sensors and signal processing for acoustic arrays, panoramic infrared sensors, technologies for rapid and covert surveillance, electronic sensors for detection of low probability of intercept periscope detection radars, torpedo advanced propulsion systems, simultaneous transmit and receive capabilities for submarines, scalable integrated radio frequency systems for undersea platforms, electronic warfare tactical decision aids, tools for predicting array operational loading and distribution, acoustic damping systems, corrosion mitigation technologies that increase operational availability, panoramic photonics mast technologies, hyper-spectral scanning imagery, low light level video cameras, new material development and lab characterization, unmanned aerial system control technologies, adaptive training for submarine navigation and piloting, signature management technologies, and information architectures for improved decision making.
                                                        
                                                         
                                                             51.359
                                                             0
                                                        
                                                         
                                                             51.359
                                                             0
                                                             The advanced technologies being developed under this R-2 Activity in FY20 include those efforts that focus on a) simultaneous transmit and receive capabilities for radio frequency antenna apertures as well as the backend processing that enable stealthy submarine information operation missions, b) an integrated combat capability to the Submarine Payload Control System that supports collaborative planning, payload coordination, briefing, and enhanced mission execution through seamless integration with the unmanned vehicle controller, c) reducing the signature of current and future submarines in order to enhance their military effectiveness, d) automated data analysis for expeditionary mine countermeasures, e) a modular and adaptive electronic warfare trainer, scenario generator and digital stimulator that's applicable to multiple training facilities and air, surface, and undersea platforms, f) high performance submersible radar absorbing structures that use advanced manufacturing techniques to improve affordability, durability, scalability, and the performance of submarine mast materials, and g) technologies offering a covert broadband acoustic signal structure with advanced processing algorithms that will increase an SSBN's ability to conduct bathymetric fixes in a wider range of operational environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 supports completion and delivery to acquisition programs of record of several Future Naval Capabilities (FNC) including tools for predicting array operational loading/distribution and heavyweight torpedo improvements.  A complete accounting of the technologies being developed and a full disposition of each technology development effort will be provided separately to the Congressional oversight committees.
                                                    
                                                
                                            
                                             The performance metric for this Program Element (PE) is measured by the number of FNCs that transition through an acquisition POR to deploy new capabilities into the Fleet or Force.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             7.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other projects
                                             
                                                 
                                                     Advanced Development of High Yield Conventional Energetics
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         7.500
                                                         FY19 funds will be used towards the advanced demonstration of energetic materials in a variety of weapon system applications to include:  high performance solid rocket and air breathing propulsion, reactive materials
demonstrations and effects in advanced lethality and effectiveness models,advanced warhead concepts to include novel reactive shaped charge configurations, hybrid reactive material warhead demonstrations, and the development and demonstration of any necessary modeling and simulation capabilities for quantification of damage effects on adversary weapon systems,and other potential energetic technologies.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other projects
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                                 22
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                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     66.173
                                     58.657
                                     60.138
                                     60.138
                                     60.122
                                     61.318
                                     62.582
                                     63.840
                                     Continuing
                                     Continuing
                                
                                 The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers.  In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness. Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/OHIO Replacement Program (ORP); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter.  Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.

Due to the number of efforts in this Program Element (PE), the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         57.797
                                         58.657
                                         60.500
                                         60.500
                                    
                                     
                                         66.173
                                         58.657
                                         60.138
                                         60.138
                                    
                                     
                                         8.376
                                         0.000
                                         -0.362
                                         -0.362
                                    
                                     
                                         
                                             -1.625
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.362
                                                     -0.362
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The increase from FY 2019 to FY 2020 is to perform additional technology development efforts to support the submarine industrial base ramp up and workload increase for VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA Class Submarine 2 per year production.
                                
                                 
                                     
                                         1050
                                         Manufacturing Tech
                                         
                                             0.000
                                             56.516
                                             58.657
                                             60.138
                                             60.138
                                             60.122
                                             61.318
                                             62.582
                                             63.840
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Manufacturing Technology (ManTech) Program is intended to improve the productivity and responsiveness of the U.S. defense industrial base by funding the development, optimization, and transition of enabling manufacturing technologies to key naval suppliers. In general, investments transition emerging Science and Technology (S&T) results to acquisition programs; improve industrial capabilities in production, maintenance, repair and industrial base responsiveness; and advance manufacturing technology to reduce cost, improve performance, and responsiveness.  Currently, the ManTech Program is focused on affordability improvements for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Key platforms currently targeted include: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB); DDG 51 Class Destroyer; CVN 78 Class Carrier; Joint Strike Fighter (JSF); and CH-53K Heavy Lift Helicopter. Office of Naval Research (ONR) ManTech helps these Navy programs achieve their respective affordability goals by transitioning developed manufacturing technology which, when implemented, results in needed cost reduction or cost avoidance.
                                             
                                                 
                                                     Composites Processing and Fabrication
                                                     The primary technical goal of the Composites Processing and Fabrication activity is improving weapon systems affordability, enhancing weapon system effectiveness and improving reliability/war-fighter readiness through the increased utilization of composite materials and structures.  This is being achieved through the development, maturation, and transition of affordable and robust manufacturing, assembly, and repair processes that fully exploit the benefits of composite materials.  Concentration is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Composites processing and fabrication technology areas include but are not limited to fiber-reinforced polymeric (organic) resin composites; ceramic-matrix, metal-matrix, and carbon-carbon composites; composite internal stiffening core materials such as foam, ceramic, balsa wood, polymeric or metallic honeycomb, or other materials; composite external stiffening concepts such as hat and blade stiffeners and methodologies to manufacture them; materials for radomes and other electrical applications; composite manufacturing and similar processes and related equipment technology; and adhesives, adhesive bonding, and related technologies (i.e., surface preparation techniques), as well as mechanical fastening, and other methodologies for joining composites to other composites or metals, and similar assembly technologies.
                                                     
                                                         
                                                             8.000
                                                             0
                                                             - Continued Composite Materials and Process Improvement Thrust for VCS/ORP Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost VCS and ORP construction.
- Continued Composite Materials and Process Improvement Thrust for CVN 78 Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost CVN 78 construction.
- Continued Composite Materials and Process Improvement Thrust for DDG 51 Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost DDG 51 construction.
- Continued Composite Materials and Process Improvement Thrust for Joint Strike Fighter (JSF) Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost JSF construction.
- Continued Composite Materials and Process Improvement Thrust for CH-53K Affordability Initiative. Included efforts to develop/optimize composite materials fabrication technology for reduced cost CH-53K construction.
- Continued Composite Materials and Process Improvement Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components. 
Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy
                                                        
                                                    
                                                     
                                                         
                                                             8.000
                                                             0
                                                             Continue Composite Materials and Process Improvement Thrust and fabrication efforts for VCS/ORP, CVN 78, DDG51, JSF, CH-53K.  Continue Composite Materials and Process Improvement Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                         
                                                             8.000
                                                             0
                                                        
                                                         
                                                             8.000
                                                             0
                                                             Technical activities include (1) the design of a flexible robotic composites manufacturing cell for CH-53K fabrication for improved process repeatability, increased part quality, and reduced risk as production rates increase; (2) development of an improved and more affordable false deck panel concept for use in equipment spaces on DDG 51 Class destroyers constructed at both Bath Iron Works and HII-Ingalls and CVN 78 Class carriers constructed at HII-Newport News Shipbuilding; (3) development and proof of manufacturing technology for composite exhaust uptakes for the DDG 51 Class destroyers (for both Bath Iron Works and HII-Ingalls ships) for cost neutral or better acquisition cost, 60% reduction in maintenance costs, and 30% weight reduction; and (4) development of the equipment, processes, and methods needed to implement a system capable of fully automated optical inspection of MOD's (minor optical defects) on F-35 production transparencies and eliminate subjective, variable visual analysis currently done by individual operators.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change in the requested budget from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Electronics Processing and Fabrication
                                                     The primary technical goal of the Electronics Processing and Fabrication activity is improving electronic weapon systems affordability by developing and transitioning affordable, robust manufacturing processes and capabilities for electronics critical to defense applications over their full life-cycle.  Efforts create new and improved electronics/electro-optics manufacturing processes for transition to the production floor.  Emphasis is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Electronics processing and fabrication technology areas include but are not limited to Electronics manufacturing technology (materials, devices, circuits, modules, subsystems); Semiconductor devices/vacuum electronics/passive components; compound semiconductors/wide bandgap semiconductors; low-cost, high-throughput manufacturing and assembly techniques; nanoelectronics; electronics packaging technologies (including tamper proof and non-hermetic approaches); optics manufacturing technology (materials devices, circuits, modules, subsystems); optical interconnects; fiber optics and photonics; technologies for electronics and electro-optics testing and evaluation; optical imaging for manufacturing operations; and directed energy weapons.
                                                     
                                                         
                                                             12.000
                                                             0
                                                             - Continued Electronics/Electro-Optics Thrust for Joint Strike Fighter (JSF) Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for JSF construction.
- Continued Electronics/Electro-Optics Thrust for CH-53K Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for CH-53K construction.
- Continued Electronics/Electro-Optics Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Electronics/Electro-Optics Thrust for VCS/ORP Affordability Initiative. Included efforts to improve electronics/electro-optics affordability for VCS and ORP construction.
- Continued Electronics/Electro-Optics Thrust for DDG 51 Affordability Initiative. Included efforts to improve electronics/ electro-optics affordability for DDG 51 construction.
- Continued Electronics/Electro-Optics Thrust for CVN 78 Affordability Initiative. Included efforts to improve electronics/electro-optics affordability for CVN 78 construction.
Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                    
                                                     
                                                         
                                                             12.000
                                                             0
                                                             Continue Electronics/Electro-Optics Thrust and fabrication efforts for JSF, CH-53K, VCS/ORP, DDG51, CVN 78.  Continue Electronics/Electro-Optics Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                         
                                                             12.000
                                                             0
                                                        
                                                         
                                                             12.000
                                                             0
                                                             Technical activities include (1) development of the technology to repurpose digital electronics currently used in the F-35 Joint Strike Fighter Active Electronically Scanned Array (AESA) radar system to accommodate Joint Strike Fighter (JSF) global positioning system (GPS) system functions with significantly improved anti-jamming capabilities; (2) development of a reduced cost manufacturing process for two of the most costly of seven elements in the optical train of the F-35 Helmet Mounted Display (HMD) Relay Optical Assembly (ROA) for the F-35 Joint Strike Fighter; (3) development of drone technology for the inspection of CVN 78 Class carrier tanks to replace currently used manual inspection techniques which are labor intensive, inefficient, and risky from a safety perspective; and (4) prototype a modern radar system architecture with open and common Radio Frequency (RF) components that demonstrate the capability to implement requirements for two significantly different radar systems to support the baseline for the Next Generation Surface Search Radar (NGSSR) for both CVN 79 Class carrier and DDG 51 Class destroyer.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change in the requested budget from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Metals Processing and Fabrication
                                                     The primary technical goal of the Metals Processing and Fabrication activity is to develop affordable, robust manufacturing and repair processes/capabilities for metals and special materials critical to Navy weapon system applications.  Emphasis is on affordability for the following platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  This activity also includes the development, optimization, and transition of repair technology for the repair, overhaul, and sustainment of key navy systems.  Metals processing and fabrication technology areas include but are not limited to: processing methods; metals additive manufacturing; metallic materials-based systems; casting; joining techniques; machining; surface and heat treatments; coating/cladding; assembly; metal/non-metals interfaces issues; and inspection and compliance verification.
                                                     
                                                         
                                                             12.000
                                                             0
                                                             - Continued Metals Processing Thrust for DDG 51 Affordability Initiative. Included efforts to improve affordability for DDG 51 construction.
- Continued Metals Processing Thrust for CVN 78 Affordability Initiative. Included efforts to improve affordability for CVN 78 construction.
- Continued Metals Processing Thrust for JSF Affordability Initiative. Included efforts to improve affordability for JSF construction.
- Continued Metals Processing Thrust for CH-53K Affordability Initiative. Included efforts to improve affordability for CH-53K construction.
- Continued Metals Processing Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Repair Technology (RepTech) Thrust to develop, optimize, and transition repair technology for key naval platforms at depots and logistics centers.
- Continued Metals Processing Thrust for VCS/OR Affordability Initiative. Includes efforts to improve affordability.
Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                    
                                                     
                                                         
                                                             12.000
                                                             0
                                                             Continue Metals Processing Thrust and fabrication efforts for DDG51, CVN 78, CH-53K, VCS/OR and JSF.  Continue Metals Processing Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components. Continue Repair Technology (RepTech) Thrust to develop, optimize, and transition repair technology for key naval platforms at depots and logistics centers.
Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                         
                                                             12.000
                                                             0
                                                        
                                                         
                                                             12.000
                                                             0
                                                             Technical activities include (1) developing a manufacturing cell concept for the automated welding of submarine appendages (for both VIRGINIA and COLUMBIA construction) to replace the currently used manual approaches that are both labor-and time-intensive; (2) improvement of hull frame fabrication for the VIRGINIA and COLUMBIA Class submarines by developing and implementing a robotic solution that increases weld quality, decreases out-of-circularity fit up issues, and reduces the amount of welding and inspection man hours; and (3) improvement of foundry castings at HII-Newport News for CVN 78 Class carriers and VIRGINIA Class submarines by validating the use of shrouds to minimize air exposure of the molten metal and developing devices, procedures, and processes needed to implement the process with NNS legacy equipment and processes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change in the requested budget from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Manufacturing Enterprise/Other
                                                     The Manufacturing Enterprise/Other activity includes: (1) efforts targeted towards improving, in general, the manufacturing enterprise for the production of key naval platforms (both shipbuilding and aircraft); (2) energetic efforts; (3) naval research enterprise and laboratory support for key projects; and (4) technical program support. Manufacturing Enterprise addresses the development, optimization, and transition of manufacturing enterprise technology to key naval platform suppliers.  Emphasis is on affordability for the following shipbuilding platforms: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.  Manufacturing enterprise technology areas include, but are not limited to design for easier production/design for manufacturability; development of build/assembly strategies; modeling and simulation technologies; model-based tools and approaches to optimize ease of production; intelligent manufacturing planning and factory execution; elimination of inefficiencies in design optimization, material usage, labor utilization, work flow, etc.; supply chain procedures and improvements (such as network centric manufacturing capabilities to facilitate resilient and adaptable supply chains); development of more efficient structural fabrication product lines; streamlining of outfitting operations; prediction and reduction of welding distortion; advanced automation and robotics for manufacturing; advanced data analytics, artificial intelligence and machine learning for production environments; and inspection technologies such as digital radiography and ultrasonic technologies.  Energetics efforts concentrate on developing energetics solutions to ensure the availability of safe, affordable, and quality energetics products largely in support of Program Executive Office (PEO) Integrated Warfare Systems (IWS).
                                                     
                                                         
                                                             24.516
                                                             0
                                                             - Continued Manufacturing Enterprise Thrust for DDG 51 Affordability Initiative. Included efforts to improve affordability for DDG 51 construction.
- Continued Manufacturing Enterprise Thrust for CVN 78 Affordability Initiative. Included efforts to improve affordability for CVN 78 construction.
- Continued Manufacturing Enterprise Thrust for JSF Affordability Initiative. Included efforts to improve affordability for JSF construction.
- Continued Manufacturing Enterprise Thrust for CH-53K Affordability Initiative. Included efforts to improve affordability for CH-53K construction.
- Continued Manufacturing Enterprise Thrust for other high interest NAVSEA, NAVAIR, and Marine Corps platforms and components.
- Continued Energetics Thrust for PEO IWS and Other Acquisition Programs. Included energetics efforts to support PEO IWS and other acquisition programs.
- Continued efforts to provide naval research enterprise and laboratory support for key projects.
- Continued efforts to provide technical engineering support for the ManTech Program.
 Included support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                    
                                                     
                                                         
                                                             26.657
                                                             0
                                                             Continue Manufacturing Enterprise Thrust and fabrication efforts for DDG, CVN 78, JSF and CH-53K.  Continue Energetics Thrust for PEO IWS and Other Acquisition Programs. Included energetics efforts to support PEO IWS and other acquisition programs.  Continue efforts to provide naval research enterprise and laboratory support for key projects.  Continue efforts to provide technical engineering support for the ManTech Program.  Includes support of affordability initiatives for the six acquisition platforms in the Navy ManTech investment strategy.
                                                        
                                                         
                                                             28.138
                                                             0
                                                        
                                                         
                                                             28.138
                                                             0
                                                             Technical activities include (1) applying augmented reality (AR) and virtual reality (VR) by exploiting product model data to improve shipbuilding affordability for VIRGINIA Class and COLUMBIA Class (VCS and CLB) submarines, CVN 78 Class carrier, and DDG 51 Class destroyer; (2) creating a digital build sequence from the legacy VCS model to include the operations, material, joints, and views a worker needs to accomplish a particular unit of work to streamline both development time and rework required; and (3) develop Rapid Automated Technology Evaluation (RATE) capabilities for high rate automated F-35 aircraft assembly line automation processes to identify and predict any corrective actions necessary to not impact production schedules and product quality.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The Manufacturing Enterprise/Other activity is increasing from FY19 to FY20 in order to perform additional technology development efforts to support the submarine industrial base ramp up and workload increase for VIRGINIA Payload Module and COLUMBIA Class Submarine production in addition to the continuing VIRGINIA Class Submarine 2 per year production.
                                                    
                                                
                                            
                                             Efforts are focused on affordability improvements (both acquisition and life-cycle) for specific key acquisition platforms as defined in the Navy ManTech Investment Strategy.  Currently, the majority of Navy ManTech efforts are focused on affordability improvements for: VIRGINIA Class Submarine (VCS)/COLUMBIA Class Submarine (CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
                                             The ManTech Program's overall goal is to transition production technology to reduce the cost of Navy weapon systems. Metrics are currently collected on the cost savings per hull or per aircraft for each of the primary affordability platforms: VIRGINIA Class Submarine/COLUMBIA Class Submarine (VCS/CLB), DDG 51 Class Destroyer, CVN 78 Class Carrier, Joint Strike Fighter (JSF), and CH-53K Heavy Lift Helicopter.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             9.657
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.657
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         9.657
                                                         This effort addressed shipbuilding affordability for the ships in the Navy ManTech investment strategy VIRGINIA Class Submarine (VCS)/COLUMBIA Class (CLB), DDG 51 Class Destroyer, and CVN 78 Class Carrier.  The work focused on automation and robotics technology development, application and connection to product model data.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0603729N
                                 Warfighter Protection Adv Tech
                                 23
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     42.895
                                     41.377
                                     4.849
                                     4.849
                                     4.851
                                     4.949
                                     5.049
                                     5.151
                                     Continuing
                                     Continuing
                                
                                 The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board.  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This program supports the development and demonstration of field medical equipment and technologies to improve warfighter safety and to enhance personnel performance under adverse conditions.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies. 

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         4.878
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         42.895
                                         41.377
                                         4.849
                                         4.849
                                    
                                     
                                         38.017
                                         41.377
                                         4.849
                                         4.849
                                    
                                     
                                         
                                             41.377
                                        
                                         
                                             -1.482
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     4.849
                                                     4.849
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     39.500
                                                
                                            
                                        
                                    
                                     No significant change between FY 2019 and FY 2020
                                
                                 
                                     
                                         2914
                                         Warfighter Protection Adv Tech
                                         
                                             0.000
                                             4.751
                                             4.877
                                             4.849
                                             4.849
                                             4.851
                                             4.949
                                             5.049
                                             5.151
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program supports the development and demonstration of field medical equipment, diagnostic capabilities and treatments; technologies to improve warfighter safety and to enhance personnel performance under adverse conditions; and systems to prevent occupational injury and disease in hazardous, deployment environments.  Navy investment in these areas is essential because Navy/USMC mission needs are not adequately addressed by the civilian sector or other Federal agencies.  For example, civilian emergency medicine does not address casualty stabilization during long transit times to definitive care.  The National Institutes for Health (NIH) focuses on the basic science of disease processes and not product development.  Programs are coordinated with other Services through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Committee to prevent duplication of effort.
                                             
                                                 
                                                     NAVAL NOISE-INDUCED HEARING LOSS (NIHL)
                                                     Improve Warfighter performance in high noise operational and training environments and reduce the incidence of auditory injuries.
                                                     
                                                         
                                                             4.751
                                                             0
                                                             Noise Induced Hearing Loss:  Conducted advanced research in medical prevention and treatment of NIHL and tinnitus. Investigated the incidence and susceptibility of NIHL and tinnitus, and evaluated mitigation strategies.  Studied the reduction of noise at the source, jet engine quieting and flight deck noise reduction, and improve personal protective equipment technology.
Regenerative Medicine:  Completed the effort with the Army, in regenerative medicine (Armed Forces Institute of Regenerative Medicine (AFIRM II).
                                                        
                                                    
                                                     
                                                         
                                                             4.877
                                                             0
                                                             NOISE INDUCED HEARING LOSS:  Conduct advanced research in medical prevention and treatment of NIHL and tinnitus. Investigate the incidence and susceptibility of NIHL and tinnitus, and evaluate mitigation strategies. Study the reduction of noise at the source, jet engine quieting and flight deck noise reduction and improve personal protective equipment technology.
                                                        
                                                         
                                                             4.849
                                                             0
                                                        
                                                         
                                                             4.849
                                                             0
                                                             Develop advanced communication systems and platform quieting approaches for training and operational environments; develop in-ear dosimetry technologies to support the prediction of susceptibility/incidence of auditory damage, as well as the assessment of personal protective equipment; and advance infra-red therapy for the prevention and treatment of auditory injuries.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY 2019 and FY 2020
                                                    
                                                
                                            
                                             Efforts within this PE are measured at two levels.  At the lower level, each is measured against technical and financial milestones on a monthly basis.  Annually, each project is reviewed in depth for technical and transition performance by the Chief of Naval Research (CNR).
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                                         Congressional Adds
                                         
                                             0.000
                                             38.144
                                             36.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             74.644
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     CW Bill Young Marrow Donor Program
                                                     
                                                         30.419
                                                         Bone Marrow program conducts research to develop hematopoietic cell transplants using "marrow' from unrelated donors, as well as to develop medical countermeasure to marrow toxic exposures.  Program has five focus efforts: Triage Guidelines for Cytokine Administration Following a Radiological Disaster; Hematologic Laboratory Surge Network Exercise and Plan Development; Local Public Health Radiological Preparedness Gap Review and Tool Development Identification; Evaluation and identification of whole genome donor-recipient pair variation and donor-specific DNA methylation patterns that affect HCT outcomes; and Developing a Genomic Data Repository.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Novel Therapeutic Interventions Research
                                                     
                                                         7.725
                                                         Novel Therapeutic Interventions Program conducts research on therapies that address readiness challenges by reducing battlefield mortality and improving quality of life.  Research areas include treatment of injuries through the operational use of Platelet-Rich Plasma (PRP) and Bone Marrow Concentrate (BMC) for poly-trauma victims and use of new Bio-Motion techniques for treating musculoskeletal injuries.
                                                    
                                                     
                                                         5.000
                                                         Novel Therapeutic Interventions Program conducts research on therapies that address readiness challenges by reducing battlefield mortality and improving quality of life. FY 19 efforts include utilizing a wearable garment to estimate strains/stresses in lower limbs during extreme exercises to determine joint susceptibility to microfractures, stress fractures, and potential ligament damage; development of a model of fluid resuscitation and physiology algorithm, and development in the use of platelet rich plasma (PRP) and bone marrow concentrate (BMC) for poly-traumatic injuries sustained during field operations
                                                    
                                                
                                                 
                                                     Bone Marrow Registry Program
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         31.500
                                                         Bone Marrow program will develop, test and mature the ability to address contingency events wherein civilian or military personnel are exposed to marrow toxic agents, primarily ionizing radiation or chemical weapons containing nitrogen mustard in four focus areas:  Contingency Preparedness, Development of Science and Technology for Rapid Identification of Matched Donors, Immunogenetic Studies in Transplantation and Clinical Research in Transplantation.

Conduct efforts to develop and integrate framework, sensors and hardware platform for the real-time detection of acute ionizing radiation exposure and prediction of bone marrow injury to assist in the rapid identification of high risk personnel, assessment and triage, and pre-emptive donor matching for those requiring transplantation.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0603747N
                                 Undersea Warfare Advanced Tech
                                 24
                                 2020
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                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     9.657
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     9.657
                                
                                 All Navy advanced technology development in undersea target detection, classification, localization, tracking and neutralization is funded through this Program Element (PE).  The related technologies being developed are aimed at enabling Sea Shield, one of the three core operational concepts detailed in the Naval Transformational Roadmap.  Associated efforts focus on new Anti-Submarine Warfare (ASW) operational concepts that promise to improve wide-area surveillance, detection, localization, tracking and attack capabilities against quiet adversary submarines operating in noisy and cluttered shallow water environments.  The focus is on leveraging technologies that will protect the country's current capital investment in surveillance, submarine, surface ship and air ASW assets.

The efforts described in this Program Element PE are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board (20 Jan 2015).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps).  It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century.  The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         0.000
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         9.657
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         9.657
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.343
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             9.657
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.657
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Unmanned Underwater Vehicle Research
                                                     
                                                         9.657
                                                         Funds used to develop and demonstrate cross-domain autonomous vehicle communications and autonomous behaviors for missions with undersea platforms.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0603758N
                                 Navy Warfighting Exp & Demo
                                 25
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     63.867
                                     65.885
                                     67.739
                                     67.739
                                     67.925
                                     69.235
                                     86.161
                                     86.513
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) addresses the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBE), Limited Objective Experiments (LOEs) and sea trial exercises. The key aspects of this PE are divided into four areas: (1) SwampWorks develops and demonstrates newly invented or recently discovered technologies that address emergent and enduring operational problems in an accelerated timeframe; (2) ONR Experimentation (OE) develops rapid prototypes and provides them to the warfighter for experimentation during laboratory and operational demonstrations; (3) TechSolutions develops rapid response science and technology prototypes addressing Fleet/Force needs identified by Sailors and Marines at the deckplate level; (4) Operations Analysis provides the Navy and Marine Corps the means to identify capability needs that can be addressed with science and technology solutions; and (5) support for the Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         64.889
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         63.867
                                         65.885
                                         67.739
                                         67.739
                                    
                                     
                                         -1.022
                                         65.885
                                         67.739
                                         67.739
                                    
                                     
                                         
                                             65.885
                                        
                                         
                                             -1.022
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     67.739
                                                     67.739
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program change reflects return of original PE structure and increased investment in Precision Strike Technology

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2918
                                         Navy Warfighting Experiments and Demo
                                         
                                             0.000
                                             63.867
                                             65.885
                                             67.739
                                             67.739
                                             67.925
                                             69.235
                                             86.161
                                             86.513
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project focuses on the development of recent technology breakthroughs to meet current operational needs from a subscale proof-of-principle into a full-scale prototype for warfighter experimentation during laboratory and operational demonstrations, Fleet Battle Experiments (FBEs), Limited Objective Experiments (LOEs) and sea trial exercises.
                                             
                                                 
                                                     NAVAL WARFARE EXPERIMENTATION
                                                     The objective of this project is to capitalize on recent technology breakthroughs to develop and integrate
components including subsystems into prototypes quickly. These technologies are provided to the warfighter for
experimentation, field experiments, and/or tests in simulated or actual environments. The use of Navy Warfare
Development Command (NWDC) Fleet Experimentation (FLEX) events is encouraged and the net results are to gain the
knowledge that only an experiment can provide.
                                                     
                                                         
                                                             18.731
                                                             0
                                                             - Continued efforts to address the priorities of the Chief of Naval Research and the Chief of Naval Operations.
                                                        
                                                    
                                                     
                                                         
                                                             20.602
                                                             0
                                                             Continue efforts from FY18 that were in progress within PE 0603758N Navy Warfare Experimentation and initiate new efforts to address the priorities of the Chief of Naval Research and the Chief of Naval Operations. Efforts will be conducted within areas such as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality.
                                                        
                                                         
                                                             20.608
                                                             0
                                                        
                                                         
                                                             20.608
                                                             0
                                                             Expand operational experimentation efforts through the creation and maintenance of an Experimentation and Analysis Opportunities catalog for use by the Naval Research Enterprise (NRE) in order to develop a prioritized list of concept investigations that will result in operational experimentation in the form of tests, demonstrations, and large and small scale experimentation that will address emerging operational needs.  Early Technology Readiness Level concept investigations with Fleet and Force input will be conducted to establish concept potential, and inform NRE investment decisions.  Additionally, experimentation will be used as an excursion to address additional warfighter needs or mitigate capability delivery risk.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     OPERATIONS ANALYSIS
                                                     The objective of this project is to provide operational analysis through studies, analyses, gaming and experimentation to identify Navy and Marine Corps capability needs that can be addressed with S&T solutions.  The effort includes core analysis of S&T programs, military utility/capability gaps analyses, war gaming, structured experimentation events, the articulation of the results of that analysis and war gaming, and the development of innovation strategies and messages resulting from these analyses.
                                                     
                                                         
                                                             2.017
                                                             0
                                                             - Conducted a wargame to identify capability needs for the medium displacement unmanned surface vehicle, utilized
operational personnel to ensure S&T solutions are focused on capabilities needed for unmanned systems.
- Continued efforts in support of Fleet/Force.
                                                        
                                                    
                                                     
                                                         
                                                             2.216
                                                             0
                                                             Conduct war games, Technology Innovation Games and technology analysis efforts to inform ONR S&T initiatives in such areas as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality.
                                                        
                                                         
                                                             2.204
                                                             0
                                                        
                                                         
                                                             2.204
                                                             0
                                                             Conduct warfighter workshops to discover new concepts and issues and identify new focus areas for S&T development guided by the warfighter.  Additionally, conduct Concept of Employment Development to explore existing or new S&T into training or exercises to improve effectiveness.  Also conduct Concept of Operations development to explore how operational objectives or capabilities can be met with existing or new S&T. Additionally, work with the Navy Warfare Development Command in order to conduct Technology Innovation Games that help inform Science and Technology program capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SWAMPWORKS
                                                     The objective of this portfolio is to explore and develop high-risk technologies and concepts that advance naval warfighters capabilities. Short studies can be performed to examine the maturity and potential efficacy of a proposed technology before making substantial investments.  The program has substantial programmatic flexibility and is not limited to any set of technology areas.  Ultimately, the goal is to provide a dramatic improvement for the warfighter.  Some of these technologies may become part of a follow-on technology development, may end up in the hands of the warfighter for Fleet/Force experimentation, or may culminate in a significant Fleet/Force exercise that demonstrates capability that transitions into the Acquisition Program of Record (POR).
                                                     
                                                         
                                                             21.541
                                                             0
                                                             - Initiated projects in response to the Chief of Naval Research and the Chief of Naval Operations priorities as well as technologies of interest for the Pacific Area of Responsibility (AOR).
- Under the leadership of the Director of Research at ONR, the SwampWorks portfolio explored high-risk, disruptive, and innovative technologies and concepts, and provided a venue to develop innovative technologies.  All SwampWorks activities are targeted towards advancing the capabilities of naval warfighters.  Because of the portfolio's high-risk nature, brief exploratory studies can be performed to examine the maturation of the technology proposed before making substantial investments.  The SwampWorks program has substantial flexibility in planning and execution which includes a streamlined approval process to allow for the shortest possible technology development timeframe.  The balance of the S&T projects that started in FY18 were identified during FY18 as the needs of the warfighters, for investments in this portfolio, evolved or changed. SwampWorks is not limited to any set of technology areas.  The portfolio is open to great ideas all year long and invests in innovative technology development that will ultimately provide a dramatic improvement for the warfighter.
                                                        
                                                    
                                                     
                                                         
                                                             22.383
                                                             0
                                                             Continue projects in response to the Chief of Naval Research and the Chief of Naval Operations priorities as well as
technologies of interest for the Pacific Area of Responsibility (AOR).
The SwampWorks portfolio explores high-risk, disruptive, and innovative technologies and concepts, and provides a venue to develop innovative technologies. All SwampWorks activities are targeted towards advancing the capabilities of naval warfighters. Because of the portfolio's high-risk nature. While the portfolio is open to a wide variety of technology areas, some focus is applied to areas such as initiatives in such areas as Augmented Warfighter, Integrated & Distributed Forces, Operational Endurance, Sensing & Sense-Making, and Scalable Lethality. The balance of the S&T projects that will start in FY19 will be identified during FY19 as the needs of the warfighters, for investments in this portfolio, evolve or change.
                                                        
                                                         
                                                             22.430
                                                             0
                                                        
                                                         
                                                             22.430
                                                             0
                                                             The balance of the S&T projects that will start in FY20 will be identified during FY20 as the needs of the warfighters, for investments in this portfolio, evolve or change.  SwampWorks projects will be based on input from Naval Research Enterprise stakeholders (including the Naval enterprises, the combatant commands, OPNAV and Headquarters Marine Corps) and will be designed to exploit breakthroughs in science and technology in order to deliver maximum warfighting benefit to our sailors and marines.  SwampWorks projects will be aligned with shared priorities throughout the whole of RDT&E in order to quickly advance new capabilities from discovery to deployment across the warfighting domains.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TECH SOLUTIONS
                                                     TechSolutions develops rapid response Science and Technology (S&T) solutions to immediate Fleet/Force needs identified by individual warfighters at the deckplate level.  Sailors, Marines and Science Advisors submit their issues throughout the year via the TechSolutions website, email, phone, or chain of command. Projects are initiated from such requests and are completed in approximately twelve months, concluding with a prototype demonstration.
                                                     
                                                         
                                                             9.186
                                                             0
                                                             - Continued development of projects that will provide solutions to address emergent critical needs.
- Continued rapid response S&T projects in direct support of Fleet/Force needs.
                                                        
                                                    
                                                     
                                                         
                                                             10.184
                                                             0
                                                             This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can achieve mission success and perform their duties better, faster, or easier by leveraging technology that has recently been developed or is emergent.  Demonstrations will be conducted with warfighters at the conclusion of developments to assess the utility of the technology and understand what steps remain to achieve transition.
                                                        
                                                         
                                                             10.126
                                                             0
                                                        
                                                         
                                                             10.126
                                                             0
                                                             This program will conduct new S&T developments based on Fleet/Force interactions and expressed warfighter needs.  The program will be readily available to support the mission of the fleet by responding to Sailors/Marines need for technology.  Developments will be undertaken to deliver rapid response solutions so warfighters can achieve mission success and perform their duties safer, more effectively and more efficiently by leveraging technology that has recently been developed or is emergent.  Demonstrations will be conducted with warfighters at the conclusion of developments to assess the utility of the technology and understand what steps remain to achieve transition.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     PRECISION STRIKE TECHNOLOGY
                                                     The efforts described in this Activity are based on investment directions as defined in the Naval S&T Strategic Plan approved by the Science & Technology Corporate Board of 20 January 2015. This strategy is based on needs and capabilities from Navy and Marine Corps guidance and input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval forces in the 21st century. The Strategy focuses and aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.
                                                     
                                                         
                                                             12.392
                                                             0
                                                             Efforts in this area supported Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets.
                                                        
                                                    
                                                     
                                                         
                                                             10.500
                                                             0
                                                             Conduct kill-chain studies to identify and recommend engineering trades to enable weapon system interoperability and data fusion alternatives. These studies assess engineering feasibility of various kill-chain options and assess the capability provided.
                                                        
                                                         
                                                             12.371
                                                             0
                                                        
                                                         
                                                             12.371
                                                             0
                                                             Efforts in this area support Naval Precision Strike Operations, providing the Navy capability to quickly locate, target, and strike critical targets. Ongoing efforts include conducting kill-chain studies to identify and recommend engineering trades to enable weapon system interoperability and data fusion alternatives. These studies assess engineering feasibility of various kill-chain options and assess the capability provided.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase supports additional investment in research of weapon system interoperability and data fusion alternatives for naval precision strike capabilities.
                                                    
                                                
                                            
                                             Not applicable.
                                             Overall metric goals are to transition the 6.3 advanced technology projects into acquisition programs of record, demonstrate successful technologies to enable new operational concepts, and enable the production of technology products such as proofs of concept and manufacturing packages. The performance of the work funded in this PE is reviewed at several levels to ensure that the investment is relevant and productive.  At the macroscopic level, the investment is coordinated with Navy Warfare Development Command and Commander, Fleet Forces Command to address the goals and objectives identified for sea trials and Limited Objective Experiments (LOEs).  At the microscopic level, the work funded in this PE is reviewed periodically by the Program Manager to ensure the investment is meeting the goals defined for each project. This review includes feedback collected from the warfighter community on all sea trials and LOEs to support the Program Manager's assessment of the value and relevance of each investment. Furthermore, the entire program is reviewed yearly by the Chief of Naval Research.
                                        
                                    
                                
                            
                             
                                 0603782N
                                 Mine and Expeditionary Warfare Advanced Technology
                                 26
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
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                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     14.826
                                     39.672
                                     13.335
                                     13.335
                                     1.948
                                     1.987
                                     2.027
                                     2.068
                                     Continuing
                                     Continuing
                                
                                 The efforts described in this Program Element (PE) are based on investment directions as defined in the Naval S&T Strategic Plan approved by the S&T Corporate Board and investment directions as defined by Department of Defense (DoD) Directive 5160.62 "Single Manager Responsibility for Military Explosive Ordnance Disposal Technology and Training (EODT&T)" and approved by the DoD Explosive Ordnance Disposal (EOD) Program Board (Sep 2012).  This strategy is based on needs and capabilities from Navy and Marine Corps guidance, input from the Naval Research Enterprise (NRE) stakeholders (including the Naval enterprises, the combatant commands, the Chief of Naval Operations (CNO), and Headquarters Marine Corps). The strategy is also based on the unique needs and capabilities identified by the Joint Requirements Oversight Council (JROC) and the DoD EOD Program Board. It provides the vision and key objectives for the essential science and technology efforts that will enable the continued supremacy of U.S. Naval and Joint EOD forces in the 21st century.  The strategy focuses and aligns Naval S&T with Naval missions, DoD EOD S&T with Joint EOD missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare.

This PE primarily develops and demonstrates prototype Mine Countermeasures (MCM), Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore.  Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces.  Real world operations have demonstrated the requirement to quickly counter the mine threat.  Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations.  Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective.  Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs.  This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. It supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports the MCM-related FNC Enabling Capabilities (ECs).  Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         15.164
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         14.826
                                         39.672
                                         13.335
                                         13.335
                                    
                                     
                                         -0.338
                                         39.672
                                         13.335
                                         13.335
                                    
                                     
                                         
                                             39.672
                                        
                                         
                                             -0.339
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     13.335
                                                     13.335
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program change reflects original PE structure being retained
                                
                                 
                                     
                                         2917
                                         Shallow Water MCM Demos
                                         
                                             0.000
                                             14.826
                                             13.172
                                             13.335
                                             13.335
                                             1.948
                                             1.987
                                             2.027
                                             2.068
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Program Element (PE) develops and demonstrates prototype technology for Mine Countermeasures (MCM), US Naval sea mining, and Expeditionary Warfare and Joint EOD system components that support capabilities enabling Naval and Joint EOD Forces to influence operations ashore. Adversarial nations have the capability to procure, stockpile and rapidly deploy all types of naval mines, including new generation mines having sophisticated performance characteristics, throughout the littorals. They also have the capability to develop or modify explosive devices such as mines and unexploded ordnance to construct Improvised Explosive Devices (IEDs) for the purpose of targeting Joint Forces. Real world operations have demonstrated the requirement to quickly counter the mine threat. Current operations have also demonstrated the requirement to quickly counter the threat from explosive hazards and IEDs during DoD operations. Advanced technologies must rapidly detect and neutralize all mine types, from deep water to the inland objective. Advanced technologies must enable Joint EOD forces to detect/locate, gain access, diagnose, render safe, neutralize, recover, exploit and dispose of a broad spectrum of explosive hazards including unexploded ordnance and IEDs. This program supports the advanced development and integration of sensors, processing, warheads, and delivery vehicles to demonstrate improved Naval Warfare capabilities. 

This PE supports the advanced development and integration of sensors and tools for standoff capabilities such as detection and location of IEDs (particularly in dismounted operations), dismounted diagnosis of buried munitions and other explosive hazards, precision render safe and neutralization of surface munitions and other explosive hazards, and enhanced access to IEDs.  It supports advanced development for battlespace shaping weapons including advanced undersea weapons.  It supports the MCM related FNC Enabling Capabilities (ECs). Within the Naval Transformation Roadmap, this investment will achieve one of three key transformational capabilities required by Sea Shield as well as technically enable the Ship To Objective Maneuver (STOM) key transformational capability within Sea Strike.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                             
                                                 
                                                     Joint EOD Demos
                                                     This activity focuses on developing and demonstrating technologies to support a standoff or remote capability for detection and location, diagnosis, render safe, neutralization and enhanced access. Efforts include: electromagnetic, electro-optical, and acoustic sensors and systems for detection of explosive threat components including explosives, device housings/containers, and triggering mechanisms, standoff identification and confirmation of trace explosives, fusion of multi-sensor input for high confidence detection and diagnosis of buried threats, highly dexterous manipulators and imitative controllers for lightweight, efficient (strength/weight ratio) dual manipulator systems integrated onto EOD robots for enhanced access, enhanced robotic autonomy to support EOD missions, data compression and visualization techniques to support precise render safe and neutralization, and neutralization devices containing reactive materials to neutralize devices with low collateral damage. This S&T investment supports the Joint Requirements Oversight Council (JROC) and DoD EOD Program Board validated requirements for Joint EOD missions. This S&T investment provides critical S&T transitions to acquisition programs. This investment in Joint EOD S&T is reported annually to the DoD EOD Program Board. This S&T investment is documented in the DoD EOD Applied Research Program Plan which is reviewed and approved annually by the DoD EOD Program Board.
                                                     
                                                         
                                                             1.819
                                                             0
                                                             Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives.  Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, Resonance Raman (single or dual wavelength) detector for standoff detection, and excavation tools and techniques for precision recovery and diagnosis of buried objects.
                                                        
                                                    
                                                     
                                                         
                                                             1.984
                                                             0
                                                             Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, Resonance Raman (single or dual wavelength) detector for standoff detection, and excavation tools and techniques for precision recovery and diagnosis of buried objects.  Initiate development and demonstration of technologies for low-observability underwater ordnance neutralization.
                                                        
                                                         
                                                             1.946
                                                             0
                                                        
                                                         
                                                             1.946
                                                             0
                                                             Conduct advanced technology development and demonstration in electro-optic & acoustic technologies for buried mine detection, robotic manipulation for ordnance exploitation & neutralization, standoff detection and classification for ordnance, and identification of explosives. Efforts in this thrust include prototype and demonstration of laser interferometric sensor / systems for detection of buried objects, highly dexterous dual manipulator systems (manipulators, controllers) for EOD robots for precision render safe and neutralization missions, technologies for low-observable underwater ordnance neutralization and technologies for the inspection of underwater explosive threats.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY 2019 and FY 2020
                                                    
                                                
                                                 
                                                     Mine Technology
                                                     This activity focuses on developing and demonstrating technology to support on-demand battlespace shaping through advanced undersea weapons.  Efforts include command & control (C2), remote control, advanced sensing technologies, compatibility with unmanned delivery options, detection & classification, and targeting solutions. The program, Modular Undersea Effector System (MUSE), is a limited duration effort for advanced mining and responds to recent request for capability from the fleet.
                                                     
                                                         
                                                             13.007
                                                             0
                                                             Conduct advanced technology development and demonstration in advanced mining concepts including remote control, advanced sensing, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies.
                                                        
                                                    
                                                     
                                                         
                                                             11.188
                                                             0
                                                             Conduct advanced technology development and demonstration in advanced mining concepts including remote control, advanced sensing, command and control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies.  Initiate prototyping and demonstration for next-generation target detection devices.

Funding supports JEON PC-0012 Advanced Maritime Mining Capability.
                                                        
                                                         
                                                             11.389
                                                             0
                                                        
                                                         
                                                             11.389
                                                             0
                                                             Conduct advanced technology development in advanced mining technologies for clandestine, flexible, and scalable minefield deployment, longevity, and endurance, to include remote control, advanced sensing for detection and classification, command & control (C2), and more discriminative targeting solutions.  Efforts in this thrust include prototyping and demonstration of advanced sensors and sensor configuration technologies for improved discrimination as well as communications, command, and control technologies. Continue prototyping and demonstration for next-generation target detection devices and mine effects.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY 2019 and FY 2020
                                                    
                                                
                                            
                                             The overall metrics of this advanced technology program are the development of technologies supporting the Mine and Expeditionary Warfare challenges of reducing the MCM tactical timeline from months to days and eliminating the need for Navy divers and manned equipment to enter minefields.  Another important metric is the scheduled transition of 6.3 advanced technology projects from the FNCs program into Navy and Marine Corps acquisition programs at agreed upon Technology Readiness Levels.  Technology-specific metrics include: Mine warfare data fusion capabilities yielding a 10%-25% reduction in time and risk to mine hunting activities; Mine hunting sensors - Probability of Detection = 95%, Probability of Identification of Proud Mines = 90%, Probability of Classification of Buried Mines = 80%; Unmanned Systems for MCM sized for inclusion in the Littoral Combat Ship Mine Warfare Mission Package; MCM sensors sized, packaged and capable of 12 hour missions with a search rate greater than .05 square nautical mines per hour; Mine sweeping: Modular magnetic and acoustic influence sweeping systems packaged for deployment from Unmanned Surface Vehicles; Minesweeping single sortie coverage > 9.4 square nautical miles at 20 nautical miles per hour during a 4 hour mission up to Sea State 3; Surface-laid mine and obstacle breaching capability > 90% in the Beach Zone (BZ) using unitary warheads, and > 80% in the Surf Zone (SZ).
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             26.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             26.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Sensor for Maritime Capabilities Demonstration
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         23.500
                                                         Development of an airborne, multi-spectral sensor to demonstrate potential for 
long range detection, increased persistence, and ability to operate on 
different ISR platforms.
                                                    
                                                
                                                 
                                                     Additive Manufacturing
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         3.000
                                                         Development of new advanced manufacturing technologies, such as additive manufacturing, friction stir welding and surface processing, and laser thermal and mechanical surface treatments to improve performance, increase reliability, and reduce costs for small turbojet and turbofans engines.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0603801N
                                 (U) Innovative Naval Prototypes (INP) Adv Tech Dev
                                 27
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 3
                                 Advanced Technology Development (ATD)
                                 
                                     0.000
                                     246.609
                                     202.394
                                     133.303
                                     133.303
                                     141.948
                                     134.163
                                     126.888
                                     126.696
                                     Continuing
                                     Continuing
                                
                                 In FY 2020, three new stand alone project units were created for three INP major focus areas to better consolidate and coordinate the acceleration of these efforts. The three project units are: 2480 Solid State Laser Technology Maturation (SSL TM), 2481 the Electro-Magnetic Railgun, and 2958 Cyberspace Activities.

In FY 2020 a stand alone Artificial Intelligence (AI) R-2 Activity was established in Project Unit 3400 to consolidate and coordinate the acceleration of AI investments.
                                 The efforts described in this Program Element (PE) address the Advanced Technology Development associated with the Innovative Naval Prototypes (INP) Program.  These investments represent game changing technologies with the potential to revolutionize operational concepts.  They are disruptive in nature as they would dramatically change the way naval forces fight.  INPs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities.

The projects in this portfolio are high risk, technically challenging development efforts that offer the potential of high warfighting payoff in the future. The goal of these investments is to develop and demonstrate the viability of new technological capabilities via experimental prototypes that prove the new capability could be implemented if an acquisition program were to be modified or established to support further development.  These technology investments are selected by a process that involves senior leadership in the Department of the Navy.

Developing INPs requires the development of subsystems and components, and efforts to integrate these subsystems and components into system prototypes for field experiments and tests in an appropriate environment. The efforts funded within this Program Element (PE) include concept and technology demonstrations of components and subsystems, which may be form, fit and function prototypes or scaled models that serve the same demonstration purpose.  The goal of these development efforts is to prove the technological feasibility and assessment of subsystem and component operability and producibility rather than the development of hardware for service use.  By demonstrating the general military utility and direct relevance to identified military needs, the technology becomes available for transition and further development within an emerging or new Program of Record.  INP investments do not necessarily lead to subsequent development or procurement phases, but they do have the goal of moving out of Science and Technology (S&T) and into the acquisition process within the Future Years Defense Program (FYDP).

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.  Because to the nature of these projects described, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                 
                                     
                                         108.285
                                         161.859
                                         86.898
                                         86.898
                                    
                                     
                                         246.609
                                         202.394
                                         133.303
                                         133.303
                                    
                                     
                                         138.324
                                         40.535
                                         46.405
                                         46.405
                                    
                                     
                                         
                                             -0.465
                                        
                                         
                                             41.000
                                        
                                         
                                             99.195
                                             0.000
                                        
                                         
                                             -4.917
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     45.941
                                                     45.941
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.464
                                                     0.464
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.154
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     44.200
                                                
                                            
                                        
                                    
                                     Program changes for the FY 2020 President's Budget (PB) as compared to the FY 2019 PB 2020 baseline includes funds programmed for the HELCAP High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) program. Additionally, in compliance with the Defense Planning Guidance (DPG) to increase Science and Technology funding to minimum levels, funding is programmed for ELEKTRA Non-Kinetic and EMW Capability; MINERVA - Air Enhanced Warfighter Decision Superiority Capability; Super Swarm; Advanced Long Range Targeting (ALRT); and additional funding for the High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS) programs.

Schedule: Not applicable.
                                
                                 
                                     
                                         2480
                                         SSL-TM
                                         
                                             0.000
                                             0.000
                                             0.000
                                             8.000
                                             8.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             8.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Solid State Laser Technology Maturation (SSL TM) plans and associated resources are realigned from Project 3400 in PE 0603801N into this new Project 2480 within PE 0603801N effective FY 2020.
                                             Solid State Laser Technology Maturation (SSL TM) is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. SSL-TM will develop a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.

Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing Innovative Naval Prototype technologies from a Technology Readiness Level 
(TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within the INP portfolio,  requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new 
technological capability. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  Project 2480 SSL-TM contains the resources and associated program justification for the Directed Energy/Electric Weapons capability oriented Solid State Laser Technology Maturation (SSL TM) INP program.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project and activity will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     Solid State Laser Technology Maturation (SSL TM)
                                                     SSL-TM is a multi-year effort to develop a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant, and conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             8.000
                                                             0
                                                        
                                                         
                                                             8.000
                                                             0
                                                             At-sea testing and experimentation will be conducted with full laser weapon system demonstrator (i.e. prototype) on  an active duty navy surface combat ship.  During this period the technical performance will be evaluated in various atmospheric and sea state conductions while  conducting operational missions and exercises. Lessons learned from operations and maintenance will be documented to inform development of future laser weapons systems development efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19-FY20 Solid State Laser Technology Maturation (SSL TM) plans and associated resources are realigned from Project 3400 in PE 0603801N into this new Project 2480 within PE 0603801N effective FY 2020. Increase funding was provided in FY20 to further testing and experimentation in order to complete the S&T development and transition as planned.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
                                        
                                    
                                     
                                         2481
                                         EMRG
                                         
                                             0.000
                                             0.000
                                             0.000
                                             7.368
                                             7.368
                                             9.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             16.868
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Electro-Magnetic Railgun (EMRG) plans and associated resources are realigned from Project Unit 3400 in PE 0603801N into this new Project Unit 2481 effective FY 2020.
                                             Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.

EMRG is a multi-year effort in various stages of research and development within with the Navy's Innovative Naval Prototypes (INP) family of RDT&E programs. INP investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6.  It is intended that prototypes developed within this program, requiring both Budget Activity 2 (BA2) and Budget Activity 3 (BA3) funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  Successful experiments and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities, requiring significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  The Activity identified in Project Unit 2481 specifically addresses Advanced Technology Development in support of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development INP effort. 

Due to the nature of these projects, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     Electro-Magnetic Railgun (EMRG)
                                                     The Electro-Magnetic Railgun (EMRG) is a high-power, kinetic energy weapon capable of launching precision guided projectiles using electricity instead of chemical propellants. This multi-year effort will build a Railgun Weapon System (RGWS) by designing, fabricating and integrating Electromagnetic Railgun (EMRG) subsystems and components into a weapon system that brings new capabilities, increased capacity and improved operational economy to fleet operations at sea. With its increased velocity and extended range, the EM Railgun provides multi-mission potential for hypersonic missile defense, anti-air & surface warfare, and naval surface fire support.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             7.368
                                                             0
                                                        
                                                         
                                                             7.368
                                                             0
                                                             Design, fabricate and integrate Electro Magnetic (EM) railgun subsystems and components into a system prototype including fully trainable, elevatable mount capable of rep-rate operations. Continue developing and testing prototype rep-rate railgun launcher that is suitable for installation in a prototype railgun gun mount.  Conduct system level assessments of a Railgun Weapon System that is capable of closing the fire control loop. Demonstrate integration and use of Hyper Velocity Projectile (HVP) in a fixed elevation Railgun located at White Sands Missile Range. Conduct preliminary prototype system tests and demonstrations to prove the technological feasibility of the EMRG capability and assess sub-system and component operability under stressing rep-rate conditions. Develop next generation pulsed power (NGPP) system performance specifications for shipboard applications. Perform full-scale testing of long-life railgun launcher material solutions inserted in laboratory launchers. Design, build, test, and evaluate iterative electromagnetic railgun composite launcher prototypes to demonstrate the technological feasibility, performance, multi-shot life, and suitable firing rate of the system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 2020 is due to the realignment of the Electro-Magnetic Railgun (EMRG) effort from Project Unit 3400 in PE 0603801N into this new Project Unit 2481.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
                                        
                                    
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             0.000
                                             0.000
                                             14.498
                                             14.498
                                             16.489
                                             15.939
                                             0.000
                                             0.000
                                             0.000
                                             46.926
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 2958 was established separately in this PE beginning in FY 2020 to better isolate and identify Innovative Naval Prototype (INP) efforts addressing Cyberspace INP advanced technology development.
                                             This Project contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                                             
                                                 
                                                     Cyber
                                                     This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             14.498
                                                             0
                                                        
                                                         
                                                             14.498
                                                             0
                                                             Conduct Advanced Technology Development of tools and techniques to achieve an automated, systematic reduction of any computing system's attack surface across all its layers of computing.  Continue development and demonstration of tools and techniques enabling powerful tailoring of an end-system computing environment to match the needs of deployed applications and users, removing software bloat and unused features, resulting in significantly reduced cyber attack surface for both known and unknown vulnerabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The effort was moved from the Cyber R-2 Activity in Project 3400 Innovative Naval Prototypes(INP) Advanced Technology Development and placed into this separate Project 2958 for FY20. The $1.8 million increase from the FY19
Cyber R-2 Activity ($12.656 million) in Project 3400 to $14.498 million here in FY20 is due to Advanced Technology Development associated with the planned third phase of the TPCP project, which covers efforts to develop tools and techniques for automatically customizing a range of standard communications protocols used in closed shipboard environments, tailoring end-system network stacks to match the needs of deployed applications.  Addressing this
computing layer is essential for achieving total protection of Navy cyber infrastructure and drastically reducing attack surface.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
                                        
                                    
                                     
                                         3400
                                         Innovative Naval Prototypes (INP) Adv Tech Dev
                                         
                                             0.000
                                             203.926
                                             161.394
                                             103.437
                                             103.437
                                             115.959
                                             118.224
                                             126.888
                                             126.696
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2020, the Applied Research Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype development effort was realigned from Project Unit 3400 to Project Unit 2481 within PE 0603801N.
                                             Innovative Naval Prototypes (INP) and LA-Tech investments are typically 4-8 years in duration.  They provide a continuance of basic research by maturing technologies from a Technology Readiness Level (TRL) of 2 or 3 to a TRL of 6. It is intended that prototypes developed within this program, requiring both Budget Activity (BA) 2 and BA3 funding, are demonstrated in a relevant environment to prove the feasibility of the new technological capability.  The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed. Successful experimentations and demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future.  INPs and LA-Tech investments have been collectively grouped into R2 Activities that include Unmanned and Autonomous Systems, Directed Energy/Electric Weapons, Electromagnetic Maneuver Warfare, Cyber and Undersea Warfare.

Because to the nature of these efforts and research activities, technology development plans have been written with limited details due to information security concerns.  Specific information on each project will be provided separately to the Congressional oversight committees.
                                             
                                                 
                                                     Cyber
                                                     This R2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for cyber warfare.  Potential adversaries are investing in advanced technologies that will challenge our advantages in the critical information domain.  Nation states and non-state actors seek to degrade our command and control capabilities, networks and computer systems.  Cyber threats continue to grow and rapidly proliferate.  Technologies developed in this R2 Activity will enable the warfighter to take immediate, appropriate action at any time against any desired adversary, target or network by assuring that autonomous, continuous analyses of intelligence, persistent surveillance and open information sources have, at all times, optimized the possible courses of action based on commander's guidance.  Technologies within this activity will foster operational endurance and enable sustained operations and resiliency for warfighters and platforms through enhanced cyber security/protection.
                                                     
                                                         
                                                             5.066
                                                             0
                                                             Total Platform Cyber Protection (TPCP)
Initiate the Advanced Technology Development effort for the TPCP project, previously funded in Program Element (PE) 0602123N Force Protection Applied Research, which will develop leap-ahead resilient cybersecurity tools to enable our warfighting platforms to fight through current and future unauthorized cyber intrusions and ensure command and control of any Naval platform (submarine, surface, and air platforms) by providing an adaptive cyber toolkit and real time cyber sensors. This project develops a prototype and will demonstrate cyber sensors and automated vulnerability assessment cyber tools that deliver comprehensive defense-in-depth cyber capabilities to monitor, detect, mitigate, and recover from cyber threats in near real-time. Relevant naval cyber tools will be developed and tested to verify the technology can autonomously perform cyber vulnerability assessments and implement mitigation strategies that protect naval platforms from unauthorized cyber intrusions. New cyber autonomy tools will be developed to protect critical naval warfighting capabilities supporting multiple missions, including time critical strike, expeditionary warfare, anti-surface warfare, and anti-air warfare. These tools, which rely on cyber components, will be developed and demonstrated over an extended period of time at several integrated hardware in-the-loop facilities across the Naval Research Enterprise. Optimized cyber resiliency warfighting effectiveness will be developed and demonstrated. The technology will be developed to protect common layers of cyber functionality in hardware components, and local, system, and peripheral buses. The protection will be extended into the system BIOS, hypervisor, operating system, middleware, the application space, and the network infrastructure.
                                                        
                                                    
                                                     
                                                         
                                                             12.656
                                                             0
                                                             Continue developing the Technology to support enhanced Fleet/Force cyber protection and mitigation. Continue the Advanced Technology Development effort to develop resilient cybersecurity tools that will enable our warfighting platforms to fight through current and future cyber intrusions.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 decrease is due to the movement of this effort into Project 2958 Cyberspace Activities in this PE.
                                                    
                                                
                                                 
                                                     Directed Energy / Electric Weapons
                                                     This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for directed energy and electric weapons. Future adversaries will seek to neutralize U.S. conventional advantages by capitalizing on asymmetric capabilities that incorporate mobility, range, speed and deception. Naval platforms will be on the front line of our national integrated defensive capabilities to defeat these emerging threats that are proliferating. At the same time, the fleet/force must be able to effectively strike targets with survivable, scalable and cost-effective weapons that have sufficient range, speed and accuracy to complete a variety of missions while reducing risk to our warfighters and without creating unnecessary collateral damage or loss of life. Technologies within this activity will provide scalable lethality through enabling multi-domain, integrated, scalable kinetic and non-kinetic systems for offensive of defensive purposes.
                                                     
                                                         
                                                             133.558
                                                             0
                                                             Electro-Magnetic Railgun (EMRG)
Continue EMRG, which was previously funded in Program Element (PE) 0603114N Force Protection Advanced Technology Development and PE 0603123N Force Protection Advanced Technology Development. The EMRG capability will support Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC) and Anti-Surface Warfare (ASuW) missions. Design, fabricate and integrate Electro Magnetic (EM) railgun subsystems and components into a system prototype capable of rep-rate operations. Assess the manufacturability of major components such as the railgun launcher and pulsed power modules, which are key to the technology capability. Conduct preliminary prototype system tests and demonstrations to prove the technological feasibility of the EMRG capability and assess sub-system and component operability under stressing rep-rate conditions. Continue developing and testing a prototype rep-rate railgun launcher that is suitable for installation in a prototype railgun gun mount, where the design of the power and energy architecture necessary to support the prototype EMRG system can be assessed. Continue to test and build full-scale electro-magnetic railgun system prototypes that include the battery charging system, the pulsed power subsystem, and the electromagnetic launcher. Perform full-scale testing of long-life railgun launcher material solutions inserted in laboratory launchers. Design, build, test, and evaluate iterative electromagnetic railgun composite launcher prototypes to demonstrate the technological feasibility, performance, multi-shot life, and suitable firing rate of the system. Continue activities to integrate and test a Hyper Velocity Projectile (HVP) for use with the EMRG.

Solid State Laser Technology Maturation (SSL TM) 
Continue SSL TM, which was previously funded in PE 0603114N Force Protection Advanced Technology Development. Continue development of a maritime laser weapons system prototype and test it on a representative test platform for a naval surface combatant. Conduct the required laser weapon system engineering, design, integration and testing necessary to have a testable, experimental prototype. This system will be capable of supporting missions such as defense against small boat and Unmanned Aerial Vehicle (UAV) swarms and Intelligence, Surveillance and Reconnaissance (ISR) disruption and defeat. The results of scientific and engineering trade studies, including those that measure atmospheric absorption and turbulence, will be used to support the integration and testing of a maritime beam director and a high power, Solid State Laser (SSL) capable of tracking and engaging surface and airborne targets at a relevant stand-off distance in the maritime environment. A Hybrid Predictive Avoidance Safety System (HPASS) will be integrated with a solid state laser weapon system demonstrator to de-conflict laser operations with friendly sensors and platforms. At-sea testing will be conducted on the full laser weapon system demonstrator (i.e., prototype) from a representative test platform for a naval surface combatant.

High-power Joint Electromagnetic Non-Kinetic Strike (HIJENKS)
Continue HIJENKS, a joint USAF/USN project previously funded as a FY17 jump start effort in Program Element (PE) 0603758N Navy Warfighting Experiments and Demonstrations emergent technology breakthroughs technology. Develop a High Power Radio Frequency (HPRF) technology payload integrated on an air platform capable of engaging multiple electronic targets with a single, scalable effects weapon across a variety of warfighting missions. This effort will culminate in a live fire demonstration of a multi-mission/multi-target HPRF payload integrated into a demonstration platform. The operational impacts include decreased cost exchange ratios, non-kinetic counter electronic effects, reduced collateral damage, and the ability to engage multiple targets with a single weapon. This effort aligns Naval S&T with Naval missions and future capability needs that address the complex challenges presented by both rising peer competitors and irregular/asymmetric warfare. During FY18, the following advanced technology development efforts are planned: conduct system requirements and preliminary design assessments to further mature the development of an HPRF advanced development (prototype) system; perform trade studies to examine different technical approaches for developing the HPRF prototype and assessing the Technology Readiness Level (TRL) of emerging HPRF sources; begin the initial design of HPRF advanced payload activities; refine the prototype system performance requirements with input from operational stakeholders; study platform integration approaches and begin integration design activities; begin developing the hardware and software required to integrate an advanced HPRF payload for a future demonstration; analyze platform modifications; begin testing target classes for the Radio Frequency (RF) waveform specification being developed in BA 6.2; conduct kill-chain studies to identify and recommend design trade-offs to enable weapon system interoperability; begin live fire demonstration planning; and begin conceptually designing the next generation RF source technology.
                                                        
                                                    
                                                     
                                                         
                                                             98.463
                                                             0
                                                             Continue Advanced Technology Development and studies focused on marinizing an operational laser weapon system, expanded efforts supporting and conducting sea-based developmental testing, and research supporting future systems integration of surface ship laser weapons.

Initiate Advanced Technology Development efforts to evaluate the potential performance of an alternative laser source for future Surface Navy Laser Weapons System increments.  

Continue conducting Advanced Technology Development addressing the unique technical challenges inherent in the construction, assembly and operation of a high-power, kinetic energy weapon prototype capable of launching long range projectiles repeatedly. 

Continue Advanced Technology Development efforts to develop a radio frequency effects payload (a joint USAF/USN project) with scalable electromagnetic effects.
                                                        
                                                         
                                                             37.225
                                                             0
                                                        
                                                         
                                                             37.225
                                                             0
                                                             Develop technology for High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP) by conducting development, experimentation, and demonstration of critical technologies to defeat crossing Anti-Ship Cruise Missiles (ASCM). This Applied Technology Development effort will include the following activities: assess development requirements including ASCM lethality and engagement parametric analysis, atmospheric propagation characterization, and beam control; design and fabricate a beam control testbed; and perform laser/materiel component interaction testing.  HELCAP activities being conducted with 6.3 funds in this PE are focused on the assessment, development, and experimentation associated with lethality, advanced beam control, and laser sources. Related HELCAP project plans in PE 0603925N Directed Energy and Electric Weapon System Project 2731 include technology integration to support automated laser weapon control in integrated detect to defeat demonstrations.


Continue Advanced Technology Development efforts associated with a Radio Frequency (RF) effects payload (a joint USAF/USN project) that has scalable electromagnetic effects.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 decrease is due to the completion in FY19 of BA3 development associated with the Ruggedized High Energy Laser (RHEL) Phase I project and the realignment of the Electro-Magnetic Railgun (EMRG) high-power, kinetic energy weapon prototype effort and the Solid State Laser Technology Maturation (SSL-TM) effort from this Project to Projects 2480 (SSL-TM) and 2481 (EMRG) in this same PE. While funds decreased for the overall R-2 Activity, resources were provided to continue development of technology for High Energy Laser Counter Anti-Ship Cruise Missile (ASCM) Project (HELCAP), previously known as RHEL PH II, and increase funding for HIJENKS.
                                                    
                                                
                                                 
                                                     Electromagnetic Maneuver Warfare
                                                     This R-2 Activity contains all 6.3 Innovative Naval Prototype (INP) investments that are developing new technologies for Electromagnetic Maneuver Warfare (EMW). The electromagnetic spectrum is a key operational maneuver space enabled by continuous, real-time awareness of all spectrum activity. This R-2 Activity supports spectrum dominance which included efforts that focus on communications, surveillance, Electronic Warfare (EW) and electronics to understand and shape the battle space. The ability to assure access to the full spectrum is essential for battle space awareness and threat surveillance/weapon sensor engagement. Technologies within this activity will provide for integrated and distributed forces capable of dynamic synchronized actions through interoperable forces by incorporation of autonomous/disaggregated systems to increase flexibility and reach within the electromagnetic spectrum.
                                                     
                                                         
                                                             16.286
                                                             0
                                                             Electromagnetic Maneuver & Control Capability (EMC2)
Continue the Electromagnetic Maneuver & Control Capability (EMC2) project, which was previously funded in Program Element (PE) 0603271N Electromagnetic Systems Advanced Technology Development. The EMC2 project will enable a battle group to work cooperatively in the Electromagnetic Spectrum (EMS) by optimizing Electronic Warfare (EW), Information Operations (IO), communications, and radar performance.  EMC2 will incorporate the results of its ongoing advanced technology development efforts in Radio Frequency (RF) resource optimization into the Resource Allocation Manager (RAM) construct that was previously developed for single multifunction systems under the InTop program, which optimized spectrum and functional use across a platform and an entire strike group. EMC2 will begin building a Lowband RF Intelligent Distribution Resource (LowRIDR) prototype and continue efforts to develop a multifunction control system for LowRIDR. EMC2 will also begin building the necessary advanced technology components of a wideband, multifunction airborne system that can be integrated with ship-based wideband, multifunction systems. Experimentation and demonstrations will be performed to determine how best to utilize the wideband, multifunction systems that have already been delivered {i.e., Wideband Submarine Satellite Communications (SubSatCom), EW/IO/Communications and Flexible, Distributed Array Radar (FlexDAR)} to enable EMW and provide the
ability to dominate the EMS domain.

Nemesis
Complete the Nemesis project, previously funded in Program Element (PE) 0603271N Electromagnetic Systems Advanced Technology Development, by designing and building prototype Nemesis payloads that implement industry standards for software, hardware, and firmware interfaces. Nemesis expendable decoys and prototype system hardware will be completed and delivered for field testing. Demonstrations of Nemesis platforms and payload will be conducted during fleet experimentation, as well as during focused field and laboratory tests.
                                                        
                                                    
                                                     
                                                         
                                                             16.046
                                                             0
                                                             Continue Advanced Technology Development to develop technology which will enable a strike group to work cooperatively in the Electromagnetic Spectrum (EMS) to optimize Electronic Warfare (EW), Information Operations (IO), communications, and radar performance.
                                                        
                                                         
                                                             18.666
                                                             0
                                                        
                                                         
                                                             18.666
                                                             0
                                                             Conduct Advanced Technology Development efforts, demonstrating continuous spectrum monitoring for real-time prioritization and use of the electro-magnetic spectrum for shipboard systems and information operations, electronic warfare, surface warfare, undersea warfare, and air warfare missions across the entire battlegroup in a contested environment.  Conduct a final at-sea Flexible Distributed Array (FlexDAR) demonstration.

Conducts develop efforts of Advanced Long Range Targeting which directly accelerates and reduces risks to multiple programs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY19 to FY20 is due to increased investment to develop efforts of Advanced Long Range Targeting which directly accelerates and reduces risks to multiple programs.
                                                    
                                                
                                                 
                                                     Undersea Warfare
                                                     This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for Undersea Maneuver Warfare. This R-2 Activity explores development of technologies to achieve and maintain undersea dominance in the areas of ASW and mine warfare, and to improve environmental sensing capabilities which support the Undersea Warfare domain. Technologies within this activity will dramatically improve sensing and sense-making, provide integrated and distributed autonomy to forces, and provide scalable lethality through development of kinetic and non-kinetic effects payloads.
                                                     
                                                         
                                                             12.736
                                                             0
                                                             Forward Deployed Energy & Communications Outpost (FDECO)
Complete FDECO, which was previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Incorporate results from the FDECO architecture planning study into the FDECO design. Begin integrating FDECO component technologies into experimental FDECO subsystems and utilize the results of limited objective experiments to begin developing a future demonstration plan. Continue to demonstrate FDECO's ability and capacity to support vehicle agnostic docking, autonomous and efficient energy management, and federated Command & Control (C2) of the system and hosted assets. Continue to demonstrate notional intelligence preparation of the operational environment and begin demonstrating notional mine warfare and anti-submarine warfare capabilities.

Anti-Submarine Warfare Mission Packages (ASW MP)
Complete ASW MP, which was previously funded in PE 0603747N Undersea Warfare Advanced Technology Development. The ASW MP is developing a system of Anti-Submarine Warfare (ASW) sensors and autonomy algorithms for undersea systems.
                                                        
                                                    
                                                     
                                                         
                                                             1.486
                                                             0
                                                             Complete Advanced Technology Development efforts to develop next generation ASW capability.
                                                        
                                                         
                                                             4.871
                                                             0
                                                        
                                                         
                                                             4.871
                                                             0
                                                             Initiate Advanced Technology Development advanced technology development efforts associated with a mobile sensing system that can be deployed anywhere in the Arctic via a sea ice-based buoy that enables the critical infrastructure necessary to support persistent sensing at a lower cost that via manned platforms. This Arctic Mobile Observing System (AMOS) will operate via a sea ice-based buoy that enables the critical infrastructure necessary to support persistent sensing at a lower cost and with less risk than deploying manned platforms in the Arctic. Activities include buoy node construction and testing, software development, vehicle acquisition, and Arctic-hardening of sensors and platforms. The project includes domain-specific engineering development, upgrading UUV platform designs for the Arctic environment, developing the power and communication buoy node for the Arctic domain, incorporating mature and maturing UUV sensing capabilities into vehicles and ensure suitability for Arctic operations. The project will also develop under-ice CONOPS for the autonomous UUV network, building on capabilities developed under previous efforts for vehicle autonomy, re-charging, sensing, communication, and Command, Control, Communication & Computers (C4I), and develop new capabilities for operating under sea ice. A key thrust will be to enable an under-ice acoustic navigation system for unmanned platforms, suitable for use in any GPS-denied operational area.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase is due to the initiation of Advanced Technology Development efforts for a mobile sensing system.
                                                    
                                                
                                                 
                                                     Unmanned and Autonomous Systems
                                                     This R-2 Activity contains all Advanced Technology Development Innovative Naval Prototype (INP) investments that are developing new technologies for Unmanned and Autonomous Systems. Increased proliferation of inexpensive lethal threats targeting individual warfighters and high-value assets, combined with continued rapid advances in computing, power and energy, robotics, sensors and position guidance technologies, drives the requirement to augment expensive manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains. Technologies within this activity will provide integrated and distributed, autonomous and disaggregated systems to increase flexibility, reach, and heterogeneous swarms.
                                                     
                                                         
                                                             36.280
                                                             0
                                                             Autonomous Aerial Cargo/Utility System (AACUS)
Complete the AACUS project, which was previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Continue development of the design and build of a prototype sensor suite and software package suitable for integration and testing on an existing USMC rotary wing aircraft that will enable the capability for optional unmanned autonomous flight. Conduct development and planning for a demonstration of the system's ability to autonomously perform an assault support mission in an operationally representative environment. This demonstration will include performing autonomous take-off, conducting en route navigation, approaching and landing at multiple unprepared landing zones using supervisory control managed by a minimally trained Marine via a tablet-based application, detecting and avoiding ground based obstacles, and safely operating in degraded visual environments.

Claws 
Initiate Claws which will develop the autonomy required to operate large and extra-large Unmanned Undersea Vehicles (UUVs) in an anti-access, anti-denial environment. To support large and extra-large UUV operations further forward and farther from the battle group, the technology will be evolved to allow operations with limited navigational fixes and limited communication opportunities. During FY18, at-sea testing of Technology Readiness Level (TRL) 5 research technologies will be initiated in a realistic environment. At-sea data will be collected to support the further development of Claws technologies emerging out of the Claws applied research effort in PE 0602792N. Analysis of promising technologies will be conducted using laboratory and at-sea testing to provide realistic performance data.

Large Displacement Unmanned Undersea Vehicle (LDUUV)
Complete LDUUV, which was previously funded in Program Element (PE) 0603747N Undersea Warfare Advanced Technology Development. Continue progress developing a prototype LDUUV and demonstrate the autonomy technology that enables the LDUUV to avoid undersea static obstacles, operate in a variety of currents, and adapt to local environments so as to maintain station. Conduct development, testing and demonstration of the endurance technology and recommend a reliability strategy allowing for 30 days of continuous operations. Conduct a demonstration of the LDUUV fuel cell system installed in an LDUUV vehicle operating in an Intelligence Surveillance Reconnaissance (ISR) like mission for 60 days. Continue to document the data analysis from the technology development in order to transition the information to Program Executive Office for the Littoral Combat Ship.

Low-Cost UAV Swarming Technology (LOCUST)
Initiate the Advanced Technology Development effort for the LOCUST project, which will ultimately deliver a scalable system of inexpensive Unmanned Aerial Vehicles (UAVs) and payloads that will provide game-changing disruptive capabilities over a wide range of military operations and areas of operations. LOCUST will make advances in unmanned system collective autonomous behaviors, robust low probability of interception or detection ad hoc networks, and payload miniaturization and modularity breakthroughs to counter threats in constrained urban environments, as well as large-scale anti-access area denial defenses. This will be accomplished at greatly reduced cost and risk when compared to traditional manned platform target prosecution. During FY18, the LOCUST program will begin to develop a range of key technologies that will be integrated together in order to demonstrate a scalable system of inexpensive, commoditized, swarming UAVs that provide disruptive capabilities. Critical milestones for each major sub-system and system will be established, as well as a revisit to requirements and metrics throughout. Yearly war games will be utilized to shape and inform the demonstrations, which will be of increasing complexity in both mission and operating environment. The demonstrations in turn will provide the Navy with an ability to spiral out capability as needed. FY18 demonstrations are planned to encompass missions utilizing intelligence, surveillance, reconnaissance and kinetic strike payloads.

Medium Displacement Unmanned Surface Vehicle (MDUSV)
Continue the MDUSV project, which was previously funded predominantly in 0603123N Force Protection Advanced Technology
Development. The MDUSV project will design and build a prototype MDUSV platform sized for theater or global
independent operations. New autonomy, Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW), and Electronic Warfare (EW) technologies will be integrated into the MDUSV platform. The capability of the MDUSV to autonomously perform ASW, MCM and EW missions over an extended period of time will be demonstrated during a 40-day period of at-sea testing. The capability to autonomously operate in all-weather conditions, using new technologies that provide robust perception using Electro-Optic/Infrared (EO/IR) sensors that detect low radar cross-section craft with reduced vulnerability to jamming and reduced Radio Frequency (RF) emissions, will be assessed. The use of integrated acoustic and High Temperature Superconductor (HTS) mine influence sweep technologies as well as a novel ASW sensor suite that includes an advanced version of the Non-Traditional Sensor System (NTSS) will be tested on an instrumented range.

Tern
Complete Tern, a joint Office of Naval Research (ONR) and Defense Advanced Research Projects Agency (DARPA) effort, previously funded in Program Element (PE) 0603123N Force Protection Advanced Technology Development. Continue TERN technology development by conducting hardware and software testing and a sea-based Vertical Take-Off and Landing (VTOL) flight demonstration. The developed Tern enabling technologies have been focused on supporting a DDG-51 and LCS-2 based future long endurance Unmanned Air Vehicle (UAV) capability that could be transitioned and implemented with minimal ship modification.
                                                        
                                                    
                                                     
                                                         
                                                             32.743
                                                             0
                                                             Continue Advanced Technology Development of autonomous payloads for large and extra-large unmanned undersea vehicles.

Continue Advanced Technology Development of autonomy algorithms, the command and control architecture needed for swarm control (a flying ad-hoc network), effects payloads and sensing modalities.  

Continue Advanced Technology Development and integration of autonomy systems and various mission area payloads onto unmanned surface vehicles.
                                                        
                                                         
                                                             26.729
                                                             0
                                                        
                                                         
                                                             26.729
                                                             0
                                                             Conduct Advanced Technology Development efforts associated with:

- the development of autonomous payloads for extra-large unmanned undersea vehicles and complete first CLAWS autonomy/payload demo; 

- a robust, scalable, flexible, multi-functional swarming unmanned UxS vehicle systems providing cross-domain capability, human-swarm interdependence/interaction that is employable from surface, sub-surface, airborne, and ground manned and unmanned systems; 

- a long endurance, unmanned surface vehicle with medium displacement that can be autonomously controlled in high sea states with a demonstrated multi-mission/multi-payload capability, including support for the Sea Hunter 2 builder's trial.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 decrease is due primarily to the planned ramp down of Advanced Technology Development efforts associated with autonomy systems and various mission area payloads being developed for unmanned surface vehicles.
                                                    
                                                
                                                 
                                                     Artificial Intelligence
                                                     This R-2 Activity contains aligned Advanced Technology Development Innovative Naval Prototype (INP) investments that are accelerating development and deployment of new technologies using Artificial Intelligence. These advanced technology development efforts, being conducted in collaboration with related Applied Research investments in Program Element (PE) 0602792N INP, will create Artificial Intelligence technology for predictive mission-focused analytics that autonomously gather, analyze, compile, interpret, and visualize a fused tactical & national all source data picture to improve decision making speeds and establish a distributed Artificial Intelligence capability that can function in a harsh and adversarial environment and is able to determine an optimal response and react in real-time.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             15.946
                                                             0
                                                        
                                                         
                                                             15.946
                                                             0
                                                             In collaboration with the applied research supporting this same INP research, actions are being taken to rapidly mature the advanced technology development efforts required to demonstrate machine speed battle management tools to support continuous analysis and planning at the operational and tactical levels, enabling the dynamic synchronization of forces and actions across intelligence, surveillance and reconnaissance, and combat systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase is due to the initiation of this R-2 Activity for FY20. This project is being initiated in response to the National Defense Strategy guidance for modernization of advanced autonomous systems. It will enable a broad array of autonomous functions, such as machine-speed decision making in Electromagnetic Warfare and Spectrum Management operations, through improvements in artificial intelligence.
                                                    
                                                
                                            
                                             In all cases, the technologies being developed within this PE support the Department of the Navy (DON) INP Program and are managed at the Office of Naval Research (ONR).  The primary technological metrics used in this PE involve experiments and tests that demonstrate proof of concept for the technological capability being developed.  Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community.  At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis.  Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research (CNR).  DON leadership is briefed on the portfolio's status by the CNR.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             42.683
                                             41.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             83.683
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         23.176
                                                         Supports slip ring testing, installation and operation of a Railgun test site at White Sands Missile Range (WSMR), Hyper Velocity Projectile compatibility testing, and requirements work for an articulating Railgun Mount. Specifically, funds planning, installation, and testing, including procurement of slugs, of a single shot Railgun at WSMR.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Solid State Laser Technology Maturation
                                                     
                                                         7.919
                                                         Development and integration of Laser Weapon Console, Hybrid Predictive Avoidance and Safety Subsystem, Energy Storage Module, and Thermal Storage Module with Tactical Laser Core Module; systems integration and test; planning and system modifications necessary for ship installation and sea testing.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Ruggedized High Energy Laser
                                                     
                                                         11.588
                                                         Conducted long lead procurement for the beam director required to support integrated laser weapons system testing, mission analysis, lethality and defeat of anti-ship cruise missile threats.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Electromagnetic Railgun
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         These funds will advance development towards a tactical system with investment in the mount and Next Generation Pulsed Power (NGPP) required for shipboard operation. Funding will advance mount development to meet specifications for future shipboard application and develop modular concepts for evaluation and shipboard qualification testing.
                                                    
                                                
                                                 
                                                     Railgun with Hypervelocity Projectile
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         31.000
                                                         Funds will be used in the development of the tactical Railgun mount; development and testing Hypervelocity Projectile (HVP) components and all up rounds in a Railgun launch; and to support simulated operational scenarios to quantify the value of HVP fired from a Railgun.
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
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                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     616.037
                                     47.422
                                     29.747
                                     35.043
                                     32.643
                                     2.400
                                     36.157
                                     36.269
                                     37.143
                                     37.882
                                     Continuing
                                     Continuing
                                
                                 The Air Tactical Applications (AOTA) Program Element (PE) is aligned with the Navy's maritime strategy to enhance the future mission capabilities of the Navy-Marine Corps Meteorological and Oceanographic (METOC) Team supporting naval warfighters worldwide.  New state-of-the art government and commercial technologies are identified, transitioned, demonstrated and then integrated into Combat Systems and programs of record to provide capabilities that provide real-time and near-real-time operational effects of the physical environment on the performance of combat forces and their new and emerging platforms, sensors, systems and munitions.  The AOTA program element focuses on sensing and characterizing and predicting the littoral and deep-strike battlespace in the context of regional conflicts and crisis response scenarios.  

Projects in this PE transition state-of-the art sensing, assimilation, modeling and decision aid technologies from government and commercial sources.  Unique project development efforts include atmospheric and oceanographic data assimilation techniques, forecast models, data base management systems and associated software for use in mainframe, desktop and laptop computers.  Model data, products and services can be used by forward-deployed personnel or in a reach-back mode to optimize sensor placement and force allocation decisions.  Global Geospatial Information and Services efforts within this program address the bathymetric needs of the Navy.  Also developed are algorithms to process new satellite sensor data for integration into Navy and Marine Corps decision support systems and for display as part of the common operational and tactical pictures.  In addition, the projects provide for demonstration and validation of specialized atmospheric and oceanographic instrumentation and measurement techniques, new sensors, communications and interfaces.  Included are new capabilities to assess, predict and enhance the performance of current and emerging undersea warfare and mine warfare weapons systems.  AOTA capabilities are designed to support the latest versions of the Global Command and Control System and specific unit-level combat systems.  This PE develops technological upgrades for the U.S. Naval Observatory's Master Clock system to meet requirements of Department of Defense communications, cryptographic, intelligence, geolocation, and targeting systems; develops near-real-time earth orientation predictions; develops very precise determination of positions of both faint and bright stars; and supports satellite tracking and space debris studies.  

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) and the METOC Data Acquisition, the METOC Data Assimilation & Modeling, the Precise Timing and Astrometry, the Fleet Synthetic Training, the Tactical Environmental Support, Decision Support Products & Dissemination, the Earth System Prediction Capability projects, and the Remote Sensing Capability Development.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         48.365
                                         29.747
                                         33.642
                                         33.642
                                    
                                     
                                         47.422
                                         29.747
                                         35.043
                                         32.643
                                         2.400
                                    
                                     
                                         -0.943
                                         0.000
                                         1.401
                                         -0.999
                                         2.400
                                    
                                     
                                         
                                             -0.943
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.344
                                                     -0.344
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     1.745
                                                     -0.655
                                                     2.400
                                                
                                            
                                        
                                    
                                     The FY2020 funding request for project 2341 was reduced by $0.58 million to account for the availability of prior year execution balances. Funding increases for project 2341 are for the development of automated mission planning and route selection aids in support of TRITON MQ-4C hazardous weather avoidance(Priority T-1a); allowing evaluation of the utility of SPIRE ionospheric data for modeling the ionosphere.

The FY2020 funding request for project 2342 was reduced by $1.685 million to account for the availability of prior year execution balances. Funding increases for project 2342 are for the global Navy Earth System Model as it transitions from Initial Operational Capability (IOC) to its Full Operational configuration and maturation of the Regional Arctic Prediction System and the Navy's Environmental Prediction sysTem Using the NUMA corE (NEPTUNE) next generation dynamic core.

The FY2020 funding request for project 2344 was reduced by $0.479 million to account for the availability of prior year execution balances
                                
                                 
                                     
                                         2341
                                         METOC Data Acquisition
                                         
                                             172.047
                                             5.276
                                             3.471
                                             7.062
                                             4.662
                                             2.400
                                             6.089
                                             6.181
                                             7.858
                                             8.016
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The major work of the Meteorology and Oceanography (METOC) Data Acquisition Project is to provide future mission capabilities to warfighters allowing them to detect and monitor the conditions of the physical environment throughout the entire battlespace.  The most promising new sensor technologies (including unmanned vehicles, tactical sensor exploitation, in-situ sensors) are transitioned from the government's and commercial industry's technology base.  These new sensor technologies are demonstrated, validated and integrated into operational programs for warfighters.  These new sensor capabilities provide timely and accurate METOC data to operational and tactical commanders.  METOC data requirements have evolved with emphasis on naval warfare shifting to littoral and deep strike battlespace.  The need to accurately characterize dynamic conditions are crucial in planning and executing warfare operations and effectively allocating force weapon and sensor systems.  Routinely available data sources, such as climatology, oceanographic and meteorological numerical models are necessary but not sufficient to support the littoral and deep strike regions.  Operational sensors are deployed great distances from the target area of interest.  The challenge is to collect and disseminate METOC data in variable and dynamic littoral environmental conditions or in denied, remote or inaccessible areas over extended periods of time. 

This project: 1) provides the means to rapidly and automatically acquire a broad array of METOC data using off-board and on-board sensors; 2) provides an on-scene assessment capability for the tactical commander; 3) provides the tactical commander with real-time METOC data and products for operational use; 4) demonstrates and validates the use of tactical workstations and desktop computers for processing and display of METOC data and products; 5) demonstrates and validates techniques which employ data compression, connectivity and interface technologies to obtain, store, process, distribute and display these METOC data and products; 6) develops new charting and bathymetric survey techniques necessary to reduce the existing shortfall in coastal hydrographic survey requirements; 7) develops an expanded database for predictive METOC models in areas of interest; and 8) supports the development of radar weather using through-the-sensor techniques.  Major emphasis area Tactical Oceanographic Capabilities project.
                                             
                                                 
                                                     Meteorological and Oceanographic  (METOC) Data Acquisition
                                                     Efforts falling within the Meteorology and Oceanography (METOC) Collections Project provide future scientific and technological warfighting capabilities that detect and continuously monitor environmental (atmospheric, sea surface, oceanographic and seabed) conditions throughout the battlespace.  The Navy's mission continues to require focus on blue-water operations, littoral and deep-strike (inland) battlespaces.  Each of these operating areas (and the transitions between them) has its own dynamic and complex environmental characteristics and behaviors that require modifying METOC Collections and associated sensing strategies and methodologies.  Without reliable characterization of ocean and atmosphere in these operating areas, the Navy risks ineffective allocation and employment of warfighters and weapon systems, and the sensors that fully enable them.  Fleet Naval METOC has updated the definition and structure of the METOC program along the lines of operational mission needs.  This update focuses on the operational characteristics of Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) of METOC data and information. Identified efforts supporting METOC are realigned to projects and activities that align to the TCPED updated program structure.
                                                     
                                                         
                                                             5.276
                                                             0
                                                             - Continue:  Test, validate, and transition new components for data assimilation capabilities for global and mesoscale atmospheric models that address multiple scales.  
- Begin:  Implement a "rapid innovation" weather-ocean capability that emphasizes observing systems.
- Continue:  Supplement efforts in a FY17-19 Rapid Transition Project to solve the overall Forward ocean data assimilation problem and integrate results into Anti-submarine Warfare Tactical Decision Aids.
- Continue:  Provide technical support to passive microwave and weather satellite follow-on remote sensing projects for all phases of pre- and post-launch sensor calibration, algorithm validation, data exploitation, dissemination and quality control of critical synoptic atmospheric and geophysical environmental data products.
- Continue:  Develop and test a Navy Coupled Ocean Data Assimilation-based capability for forward platforms to assimilate collected oceanographic data into an oceanographic model field in an acoustically consistent way.
- Continue:  Develop, validate and transition bias correction for extended-range forecasts in the global and regional coupled systems, using information from the satellite observations to measure the bias and guide the correction.
- Continue:  Collect in-situ transmission loss from tactical platforms in support of a Low Frequency Bottom Loss database.
- Continue:  Develop a methodology for creating a bottom backscattering database in Deep Water, i.e., water depths deeper than the continental rise, and apply the methodology to regions of operational interest to create a Prototype Deep Ocean Bottom Scattering database.
- Begin:  Assimilate satellite optical data streams into the Coupled Ocean-Atmosphere Mesoscale Prediction System ocean model component.
- Continue:  Characterize/assess biological scattering and attenuation at tactical frequencies, known to have a significant impact on mid-frequency active sonar systems.
- Complete:  Deliver environmental data collected by the P-8 aircraft, to be incorporated into prediction tools.
                                                        
                                                    
                                                     
                                                         
                                                             3.471
                                                             0
                                                             Continue all efforts of FY18 less those noted as completed. The effort also plans to focus on each category as described below:

- Continue:  Implement a "rapid innovation" weather-ocean capability that emphasizes observing systems.
- Continue:  Assimilate satellite optical data streams into the Coupled Ocean-Atmosphere Mesoscale Prediction System ocean model component.
- Complete:  Test, validate, and transition new components for data assimilation capabilities for global and mesoscale atmospheric models that address multiple scales.  
- Complete:  Supplement efforts in a FY17-19 Rapid Transition Project to solve the overall Forward ocean data assimilation problem and integrate results into Anti-submarine Warfare Tactical Decision Aids.
- Complete:  Provide technical support to passive microwave and weather satellite follow-on remote sensing projects for all phases of pre- and post-launch sensor calibration, algorithm validation, data exploitation, dissemination and quality control of critical synoptic atmospheric and geophysical environmental data products.
- Complete:  Develop and test a Navy Coupled Ocean Data Assimilation-based capability for forward platforms to assimilate collected oceanographic data into an oceanographic model field in an acoustically consistent way.
- Complete:  Develop, validate and transition bias correction for extended-range forecasts in the global and regional coupled systems, using information from the satellite observations to measure the bias and guide the correction.
- Complete:  Collect in-situ transmission loss from tactical platforms in support of a Low Frequency Bottom Loss database.
- Complete:  Develop a methodology for creating a bottom backscattering database in Deep Water, i.e., water depths deeper than the continental rise, and apply the methodology to regions of operational interest to create a Prototype Deep Ocean Bottom Scattering database.
- Complete:  Characterize/assess biological scattering and attenuation at tactical frequencies, known to have a significant impact on mid-frequency active sonar systems.
                                                        
                                                         
                                                             7.062
                                                             0
                                                        
                                                         
                                                             4.662
                                                             0
                                                             Continue with implementing a "rapid innovation" weather-ocean capability that emphasizes observing systems.

Continue assimilating satellite optical data streams into the Coupled Ocean-Atmosphere Mesoscale Prediction System ocean model component.

The effort will also focus on each category as described below: 

Forward-based Navy coupled ocean data assimilation (NCODA).  Emphasize Compression Integration, Integration of NCODA-Forward processing and algorithms, Modifications to bathythermograph (BT) Manager, integration of the BT-SSP (sound speed profile) and BT Manager modules, New Data Visualization.

Develop automated mission planning and route selection aids in support of TRITON MQ-4C hazardous weather avoidance (Priority T-1a).  Weather variables will include probability of icing, turbulence, thunderstorms, and cross-winds at air base for both takeoff and landing.  Increases automation of Aerographers Mate (AG) mission planning, route selection, and weather briefing materials that will improve C2 and vehicle autonomy with greater platform-to-operator (AG) ratio, and automated planning (Priority T-1b).  Improves platform-to-operator ratio supports guidance that many METOC billets supporting TRITON will not be renewed in FY19.

Towed Array Ballasting System Construct prototype and integrate onto operational platform.  Acoustic Towed Array Miniaturization Construct "build 2, 45mm footprint" into three prototype arrays with 3-different node spacings.  Signal Processing Fully implement R-Theta algorithm.  Remote Sea-Test Demonstrate technology in ONR-sponsored West Pacific sea-test.

The capability delivered will be to provide operational high-resolution satellite visible/infrared (Vis/IR) and passive microwave (PMW) sea ice concentration retrievals for improved sea ice forecasts and safe navigation in the Arctic. Users will be sea ice forecasters and personnel operating in the ice environment either surface or subsurface.

The utility of SPIRE ionospheric data for modeling the ionosphere was evaluated in two parts split across fiscal year FY18 and FY19.  In part 2 (FY19), a representative sample of SPIRE data (which includes at a minimum two contiguous days of data) acquired and ingested into an ionospheric data assimilative model.  The performance of the model runs with SPIRE data will be compared to the performance of model runs without SPIRE data to demonstrate the overall impact of the data.  Since it is anticipated that the volume of SPIRE data will grow substantially, the impact of the SPIRE data will be measured as a function of the density of SPIRE data samples in the vicinity of the independent ionospheric observations.  This will provide for an estimation of the utility of larger constellations of SPIRE satellites with higher sample densities than the representative SPIRE data used in this study.

Conclude the effort to Collect in-situ transmission loss (TL) from tactical platforms in support of Naval Oceanographic Office's (NAVOCEANO's) Low Frequency Bottom Loss (LFBL) database that developed efficient algorithm to perform inversion of TL data to produce geo-acoustic parameters of the local environment.
                                                        
                                                         
                                                             2.400
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY 2019 to FY 2020 for the development of automated mission planning and route selection aids in support of TRITON MQ-4C hazardous weather avoidance(Priority T-1a); allowing evaluation of the utility of SPIRE ionospheric data for modeling the ionosphere.

The FY 2020 funding request for project 2341 was reduced by $0.58 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604218N/2345
                                                     FLEET METOC EQUIPMENT
                                                     
                                                         0.755
                                                         0.672
                                                         0.217
                                                         0.217
                                                         0.620
                                                         0.577
                                                         0.487
                                                         0.497
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies are to support the Meteorological and Oceanographic (METOC) Data Acquisition Project to develop, demonstrate, and validate METOC data collection methods and sensors, and to evolve the ability to provide timely and accurate METOC data and products to the Tactical Commander, all with management oversight by the Navy.
                                             Goal: Develop techniques and tools to acquire Meteorological and Oceanographic (METOC) data to improve the accuracy of global and regional scale meteorological and oceanographic forecast models.  Wherever applicable, and based on favorable Science & Technology (S&T) assessments, tasks shall leverage or transition existing Small Business Innovative Research and/or RDT&E Budget Activity (BA) 2 and 3 S&T work.  Metric -- Tasks will address no less than 75% of applicable capability gaps and requirements.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             METOC (DATA) Collections
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 80.932
                                                                 
                                                                     0.432
                                                                     2017-11
                                                                
                                                                 
                                                                     0.431
                                                                     2018-11
                                                                
                                                                 
                                                                     2.510
                                                                
                                                                 
                                                                     2.510
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             WR
                                                             SSC PAC
                                                             California
                                                             
                                                                 23.063
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 45.516
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.764
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.422
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)
                                                             WR
                                                             NSWC
                                                             Bethesda, MD
                                                             
                                                                 1.193
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             APPLIED SCIENCE ASSOCIATED
                                                             RHODE ISLAND
                                                             
                                                                 0.226
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC (DATA) Collections
                                                             C
                                                             FP
                                                             University of Washington
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.470
                                                                     2018-11
                                                                
                                                                 
                                                                     0.102
                                                                
                                                                 
                                                                     0.102
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC (DATA) Collections
                                                             C
                                                             FP
                                                             METRON
                                                             Reston, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.314
                                                                     2017-11
                                                                
                                                                 
                                                                     0.110
                                                                     2018-12
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 1.781
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             CSC
                                                             Virginia
                                                             
                                                                 0.731
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC (DATA) Collections
                                                             WR
                                                             NRL
                                                             Monterry,CA Stennis Space Center, MS
                                                             
                                                                 0.000
                                                                 
                                                                     1.689
                                                                     2017-11
                                                                
                                                                 
                                                                     0.915
                                                                     2018-12
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             CPFF
                                                             GDIT
                                                             Virginia
                                                             
                                                                 0.138
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC (DATA) Collections
                                                             C
                                                             FP
                                                             Penn State University
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     2.791
                                                                     2017-11
                                                                
                                                                 
                                                                     1.545
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 2.672
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.400
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.400
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 5.072
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)
                                                             WR
                                                             SSC PAC
                                                             California
                                                             
                                                                 0.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.247
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             CPFF
                                                             PSS/BAH
                                                             California
                                                             
                                                                 0.066
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.066
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             METOC Future Mission Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Acquisition Workforce
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.096
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.146
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities Management Support
                                                             C
                                                             FP
                                                             BAH
                                                             Virginia
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.650
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                                                     METOC Collections - global and theater scales
                                                     
                                                         
                                                             Oceanographic and Ocean Acoustics Database Development: Deep Ocean Bottom Backscattering Database -- ARL-PSU
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Oceanographic and Ocean Acoustics Database Development: Deep Ocean Bottom Backscattering Database -- NPS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Oceanographic and Ocean Acoustics Database Development: "Use of Mobile Acoustic Source for In-situ Transmission
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: Atmospheric Data Assimilation -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: "DoD MW Sensors Special Sensor Microwave Imager Sounder (SSMIS),
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: Operational Satellite Sea Ice Products -- NRL-DC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: Satellite Optical Data for Coupled Ocean-Atmosphere Models -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: RTP:  Flux Correction for Coupled System Extended Forecasts using Satellite Observations -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Satellite-based environmental monitoring for, analysis, assimilation and modeling: RTP:  Flux Correction for Coupled System Extended Forecasts using Satellite Observations -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     METOC Collections - targeted and tactical scales
                                                     
                                                         
                                                             Emerging Air-Ocean Sensor Technology Test and Evaluation: ESTTE - LBS-G AN (Ambient Noise) -- SSC-PAC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Emerging Air-Ocean Sensor Technology Test and Evaluation: ESTTE - SHARC RFR -- Various
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: NCODA-Forward Collaborative Integration -- METRON Scientific Solutions, Inc.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: NCODA-Forward Collaborative Integration -- NRL-DC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: NCODA-Forward Collaborative Integration -- NSWCCD / METRON
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: RTP:  An NCODA-based Capability for Forward Ocean Data Assimilation -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Through-the-sensor environmental data collections: P-8 Environmental Data Sensing -- SSC-LANT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2342
                                         METOC Data Assimilation and Mod
                                         
                                             251.206
                                             20.959
                                             17.441
                                             21.168
                                             21.168
                                             22.355
                                             22.382
                                             22.004
                                             22.438
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Battlespace Data Assimilation and Prediction Project (2342) enables the future warfighter to leverage observed environmental data gathered under Project 2341 (METOC Data Acquisition) by assimilating data into and fusing them with sophisticated high-resolution (spatial and temporal) assessment and prediction models made possible by high-performance computing.  These models gain increasing importance as weapons and sensors grow in sophistication and complexity, making them all the more sensitive to the effects of the natural environment.  Meteorology and Oceanography (METOC) Processing enables full understanding of the limitations and constraints imposed by ocean and atmosphere, in space and time, thus quantifying and minimizing their impact on weapons, sensors, and mission.   However, METOC Processing itself is limited by the temporal and spatial resolutions at which data are collected and numerically analyzed and predicted.  Thus Projects 2341 and 2342 must remain aggressive in delivering higher and higher resolutions, demanding greater and greater computational and database capacities.  METOC Processing efforts must also rise to the challenge of assimilating smaller-scale phenomena, particularly in the littorals, and predicting their spatial and temporal effects, as stated by Fleet and Force Commanders who require remote autonomous, clandestine, littoral battlespace sensing in near-shore areas to enable Sea Shield & Sea Basing.  This next step in the Information Warfare (IW) Tasking, Collection, Processing, Exploitation and Dissemination (TCPED) continuum, METOC Processing, is critical to fully characterize the physical battlespace environment in real-time and in predictive/forecasting modes, and gives the warfighter a decisive advantage in the complex blue-water, littoral and deep-strike battlespaces.
                                             
                                                 
                                                     Battlespace Data Assimilation and Prediction
                                                     The Battlespace Data Assimilation and Prediction Project (2342) enables the future warfighter to leverage observed environmental data gathered under Project 2341 (METOC Collections) by assimilating data into and fusing them with sophisticated high-resolution (spatial and temporal) assessment and prediction models made possible by high-performance computing.  These models gain increasing importance as weapons and sensors grow in sophistication and complexity, making them all the more sensitive to the effects of the natural environment.  METOC Processing enables full understanding of the limitations and constraints imposed by ocean and atmosphere, in space and time, thus quantifying and minimizing their impact on weapons, sensors and mission.   However, METOC Processing itself is limited by the temporal and spatial resolutions at which data are collected and numerically analyzed and predicted.  Thus Projects 2341 and 2342 must remain aggressive in delivering higher and higher resolutions, demanding greater and greater computational and database capacities.  METOC Processing efforts must also rise to the challenge of assimilating smaller-scale phenomena, particularly in the littorals, and predicting their spatial and temporal effects, as stated by Fleet and Force Commanders who require remote autonomous, clandestine, littoral battlespace sensing in near-shore areas to enable Sea Shield & Sea Basing.  This next step in the TCPED continuum, METOC Processing, is critical to fully characterize the physical battlespace environment in real-time and in predictive / forecasting modes, and gives the warfighter a decisive advantage in the complex blue-water, littoral and deep-strike battlespaces.
                                                     
                                                         
                                                             10.314
                                                             0
                                                             - Continue:  Advance the use of satellite observations targeting battlespace environment characterization, supporting global and mesoscale models currently at resolutions of 5-30km horizontally; with vertical extents from the surface and boundary layer, through the models depth which reaches up to ~80km.
- Continue:  Advance the capability and forecast skills of the Navy's global numerical weather prediction system NAVGEM and to transition improvements and new technologies into operational NAVGEM.
- Continue:  Work toward transition of emerging short term (5 day) high-resolution analysis and forecast capabilities to Fleet Numerical Meteorology and Oceanography Center (FNMOC) that address small-scale (meso- and micro-scale) atmospheric, coupled (atmospheric-land-ocean-wave), tropical cyclone, and mesoscale ensemble prediction using the current small-scale Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS? ).
- Continue:  Deliver capability to rapidly relocate and exercise a high-resolution coupled air-ocean-wave environmental assimilation and prediction system.
- Continue:  Improve the passive acoustic model, NSPE, and uBand and provide ongoing NSPE and uBand support to operational community, with special focus on guiding implementation within the Ocean Observing Systems (OOS) Performance Prediction & Mitigation project.
- Continue:  Work toward transition of product algorithms to improve environmental characterization and tropical cyclone structural and intensity analysis through sensor data visualization, customized imagery, automated sensor data fusion, and automated image analysis.
- Continue:  Take advantage of real-time spectrum operations (RTSO)-based through-the-sensor (TTS) observations to improve the characterization of the electromagnetic environment.
- Continue:  Work toward transition of a high resolution global weather prediction system NAVGEM with resolution of approximately T1023L100 (13 km horizontal resolution and 100 vertical layers) that is highly competitive in predictive skill with other operational global NWP systems.
- Continue:  Work toward transition of a probabilistic tropical cyclone forecasting system, which represents the key uncertainties associated with initial and boundary conditions, based on a COAMPS-TC ensemble and fully integrated into the COAMPS-OS.
- Continue:  Work toward delivery of a global Naval ocean/ice nowcasting and forecasting capability based on the HYbrid Coordinate Ocean Model (HYCOM) two-way coupled to the Community Ice CodE (CICE) and using the Navy Coupled Ocean Data Assimilation (NCODA) that runs daily at production centers.
- Continue:  Work toward delivery of an in-situ submarine (BQH-9) capability to produce an estimate of the seabed bottom loss (BL), and deliver data to NAVO for inclusion in the HFBL database.
- Continue:  Improve the accuracy of Tactical Decision Aids (TDA) acoustic performance calculations in support of surface ship operations by reconciling Fleet sonar data with the Ocean-Atmosphere Master Library (OAML) models and databases, and also starts to test candidate parameterizations for the high-frequency bottom loss (HFBL) database.
- Continue:  Work toward implementation of new remote sensing data assimilation and determine impacts on NAAPS (aerosol) forecast skill and deliver code to FNMOC.
- Continue:  Post-process the first moment of NUOPC ensemble forecasts of low-level temperature and humidity, with comparative analysis of EM/EO conditions in raw and bias-corrected grids.
- Continue:  Prepare the Navy Aerosol Analysis and Prediction System (NAAPS) to run using fields from NAVGEM v2.0.
- Continue:  Leverage an existing prototype of a probabilistic aerosol forecasting system that has been ported to the Navy DoD Supercomputing Resource Center (DSRC) computers and continue work towards developing it as a quasi- operational system.
- Continue:  Develop an improved boundary roughness reflection loss (or forward loss) model that will improve accuracy in propagation and reverberation modeling with particular focus on mid frequencies (1-3 kHz).
- Begin:  Reduce NAVGEM's error in the calculations of the EAAMF, which are provided to the Naval Observatory for calculation of the changes in the length of day (LOD).
- Continue:  Improve the hydrodynamic and wave prediction capability of the Coupled Atmosphere-Ocean Mesoscale Prediction System (COAMPS) for the coastal ocean (shelf- break to estuarine and surf zone) environment.
- Continue:  Improve short-term (7day) forecast skill of global and regional scale ocean and coupled numerical weather prediction by transitioning capabilities to derive, assimilate, and evaluate the impact of assimilating sea surface temperature (SST) and ancillary data from satellite retrievals.
- Continue:  Develop methodologies for retrieval, quality control, and gridded analysis of remotely sensed satellite observations for measurement of latent, sensible, radiation and momentum fluxes.
- Continue:  Provide mission planners and operators with operationally relevant ocean color data and products.
- Continue:  Improve short term (5-7 day) forecast skill of sea ice predictions by assimilating current and future satellite derived ice products into the Navy's operational ice forecast systems.
- Continue:  Migrate the OAML library, administrative, and management functions to a cloud-based approach.
- Continue:  Improve short-term (7 day) forecast skill of global and regional scale ocean and coupled NWP by transitioning capabilities to NAVOCEANO and other operational centers to assimilate satellite and in situ observations in a manner that realistically projects high resolution altimeter and other surface information into the sparsely sampled ocean interior.
- Continue:  Provide operational multi-sensor high-resolution satellite visible/near-infrared/infrared (Vis/NIR/IR) and passive microwave (PMW) sea ice concentration retrievals for improved sea ice forecasts and safe navigation in both the Arctic and Antarctic.
- Continue:  Leverage swell data from the Sentinel-1A satellite to generate a monthly climatology of ocean swell, useful as a first guess of the expected climate in mission-critical regions determined in consultation with Navy forecasters; also leverage output from the global wave model run in hind-cast mode to augment the ocean swell database.
- Continue:  Work toward transition of a 4DVar (4-Dimensional Variance) data assimilation capability with highly nonlinear ocean circulation regimes such as western boundary currents; test 4DVar with very high resolution configurations of regional domains; estimate an analysis error covariance; initialize an ensemble forecast.
- Continue:  Improve the state of the art of tropical cyclone (TC) forecast guidance and tactical applications for operational decision makers.
                                                        
                                                    
                                                     
                                                         
                                                             8.443
                                                             0
                                                             - Complete:  Advance the use of satellite observations targeting battlespace environment characterization, supporting global and mesoscale models currently at resolutions of 5-30km horizontally; with vertical extents from the surface and boundary layer, through the models depth which reaches up to ~80km.
- Complete:  Advance the capability and forecast skills of the Navy's global numerical weather prediction system NAVGEM and to transition improvements and new technologies into operational NAVGEM.
- Complete:  Work toward transition of emerging short term (5 day) high-resolution analysis and forecast capabilities to Fleet Numerical Meteorology and Oceanography Center (FNMOC) that address small-scale (meso- and micro-scale) atmospheric, coupled (atmospheric-land-ocean-wave), tropical cyclone, and mesoscale ensemble prediction using the current small-scale Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS? ).
- Complete:  Deliver capability to rapidly relocate and exercise a high-resolution coupled air-ocean-wave environmental assimilation and prediction system.
- Complete:  Improve the passive acoustic model, NSPE, and uBand and provide ongoing NSPE and uBand support to operational community, with special focus on guiding implementation within the Ocean Observing Systems (OOS) Performance Prediction & Mitigation project.
- Complete:  Work toward transition of product algorithms to improve environmental characterization and tropical cyclone structural and intensity analysis through sensor data visualization, customized imagery, automated sensor data fusion, and automated image analysis.
- Complete:  Take advantage of real-time spectrum operations (RTSO)-based through-the-sensor (TTS) observations to improve the characterization of the electromagnetic environment.
- Complete:  Work toward transition of a high resolution global weather prediction system NAVGEM with resolution of approximately T1023L100 (13 km horizontal resolution and 100 vertical layers) that is highly competitive in predictive skill with other operational global NWP systems.
- Complete:  Work toward transition of a probabilistic tropical cyclone forecasting system, which represents the key uncertainties associated with initial and boundary conditions, based on a COAMPS-TC ensemble and fully integrated into the COAMPS-OS.
- Complete:  Work toward delivery of a global Naval ocean/ice nowcasting and forecasting capability based on the Hybrid Coordinate Ocean Model (HYCOM) two-way coupled to the Community Ice Code (CICE) and using the Navy Coupled Ocean Data Assimilation (NCODA) that runs daily at production centers.
- Complete:  Work toward delivery of an in-situ submarine (BQH-9) capability to produce an estimate of the seabed bottom loss (BL), and deliver data to NAVO for inclusion in the HFBL database.
- Complete:  Improve the accuracy of Tactical Decision Aids (TDA) acoustic performance calculations in support of surface ship operations by reconciling Fleet sonar data with the Ocean-Atmosphere Master Library (OAML) models and databases, and also starts to test candidate parameterizations for the high-frequency bottom loss (HFBL) database.
- Complete:  Work toward implementation of new remote sensing data assimilation and determine impacts on NAAPS (aerosol) forecast skill and deliver code to FNMOC.
- Complete:  Post-process the first moment of NUOPC ensemble forecasts of low-level temperature and humidity, with comparative analysis of EM/EO conditions in raw and bias-corrected grids.
- Complete:  Prepare the Navy Aerosol Analysis and Prediction System (NAAPS) to run using fields from NAVGEM v2.0.
- Complete:  Leverage an existing prototype of a probabilistic aerosol forecasting system that has been ported to the Navy DoD Supercomputing Resource Center (DSRC) computers and continue work towards developing it as a quasi- operational system.
- Complete:  Develop an improved boundary roughness reflection loss (or forward loss) model that will improve accuracy in propagation and reverberation modeling with particular focus on mid frequencies (1-3 kHz).
- Continue:  Reduce NAVGEM's error in the calculations of the EAAMF, which are provided to the Naval Observatory for calculation of the changes in the length of day (LOD).
- Complete:  Improve the hydrodynamic and wave prediction capability of the Coupled Atmosphere-Ocean Mesoscale Prediction System (COAMPS) for the coastal ocean (shelf- break to estuarine and surf zone) environment.
- Complete:  Improve short-term (7day) forecast skill of global and regional scale ocean and coupled numerical weather prediction by transitioning capabilities to derive, assimilate, and evaluate the impact of assimilating sea surface temperature (SST) and ancillary data from satellite retrievals.
- Complete:  Develop methodologies for retrieval, quality control, and gridded analysis of remotely sensed satellite observations for measurement of latent, sensible, radiation and momentum fluxes.
- Complete:  Provide mission planners and operators with operationally relevant ocean color data and products.
- Complete:  Improve short term (5-7 day) forecast skill of sea ice predictions by assimilating current and future satellite derived ice products into the Navy's operational ice forecast systems.
- Complete:  Migrate the OAML library, administrative, and management functions to a cloud-based approach.
- Complete:  Improve short-term (7 day) forecast skill of global and regional scale ocean and coupled NWP by transitioning capabilities to NAVOCEANO and other operational centers to assimilate satellite and in situ observations in a manner that realistically projects high resolution altimeter and other surface information into the sparsely sampled ocean interior.
- Complete:  Provide operational multi-sensor high-resolution satellite visible/near-infrared/infrared (Vis/NIR/IR) and passive microwave (PMW) sea ice concentration retrievals for improved sea ice forecasts and safe navigation in both the Arctic and Antarctic.
- Complete:  Leverage swell data from the Sentinel-1A satellite to generate a monthly climatology of ocean swell, useful as a first guess of the expected climate in mission-critical regions determined in consultation with Navy forecasters; also leverage output from the global wave model run in hind-cast mode to augment the ocean swell database.
- Complete:  Work toward transition of a 4DVar (4-Dimensional Variance) data assimilation capability with highly nonlinear ocean circulation regimes such as western boundary currents; test 4DVar with very high resolution configurations of regional domains; estimate an analysis error covariance; initialize an ensemble forecast.
- Complete:  Improve the state of the art of tropical cyclone (TC) forecast guidance and tactical applications for operational decision makers.
                                                        
                                                         
                                                             21.168
                                                             0
                                                        
                                                         
                                                             21.168
                                                             0
                                                             The effort plans to focus on each category as described below :
Complete:  Reduce Navy Global Environmental Model's (NAVGEM) error in the calculations of the Effective Atmospheric Angular Momentum Functions (EAAMF), which are provided to the Naval Observatory for calculation of the changes in the length of day (LOD).
Complete:  Naval Research Laboratory (NRL) will transition the 3-grid WaveWatch3 real-time system to replace two existing operational global WaveWatch3 systems (one used now by Fleet Numerical Meteorology and Oceanography Center (FNMOC)-Monterey (MRY) and the other used now by FNMOC-John C. Stennis Space Center (SSC)).  Transition will include a Validation Test Report.  The majority of the required labor is associated with preparation of this report.  NRL will also assist FNMOC with Operational Test (OPTEST).
Complete:  Leverage a coupled ocean and atmospheric modeling and assimilation system based on Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS), Navy Coastal Ocean Model (NCOM) and a range-dependent acoustic model (RAM).  Operationalize the forward coupled ocean-acoustic system at Naval Oceanographic Office (NAVO)/FNMOC which will provide a number of advantages over current capabilities.  Reduce runtime for acoustic simulations, reduce error due to the coupling of the models, reduce manpower due to the automation, and provide uncertainty estimates via uband.
Complete:  Develop and transition to the Fleet Numerical Meteorology and Oceanography Center (FNMOC) the Navy Ionosphere Model for Operations (NIMO), which consists of a physics-based model of the ionosphere and a data assimilation capability that will provide a real-time electron density specification on a global grid with the ability to specify high-resolution configurable regional grids.  NIMO will also provide a 24-hour forecast of electron density climatology.  The Ionospheric Data Assimilation 4-D (IDA4D) will be coupled with the Navy's Highly Integrated Thermosphere/Ionosphere Demonstration System (Navy-HITIDES) to form NIMO.  NIMO and associated data preprocessors will be optimized to run efficiently on the Navy DoD Supercomputing Resource Centers (DSRC).  NIMO will form the basis of a future Navy operational ionospheric forecasting system, running at multiple resolutions and fully coupled to operational atmospheric forecast models.
Complete:  Develop, test, and transition for operational implementation a strongly coupled ocean-atmosphere 4D-Var assimilation system for COAMPS.  The new system will provide a unique capability that enables the observations from the atmosphere (ocean) to directly improve the analysis/forecast in the ocean (atmosphere).  The US Navy will own the superior capability of accurately and efficiently characterizing the battlespace environment at the ocean-atmosphere interface once the proposed system becomes operational.  The coupled DA system will be demonstrated in COAMPS-OS (on-scene) and verified with propagation products as well as traditional metrics.
Complete:  Substantially increase the skill of the COAMPS-TC (tropical cyclone) model in the prediction of rapid intensification (RI) events and inner-core structure (6.4), and to elucidate the nature of the relationship between inner-core structure and TC intensification prediction and predictability (6.2).   Our approach includes (1) Model development Resolution increases and physics improvements for COAMPS-TC, (2) Data assimilation New capabilities for initializing COAMPS-TC, (3) TC structure guidance development structure assessment and prediction, (4) TC forecast post-processing exploiting statistically-corrected RI forecasts for increased skill.  Through a synergistic combination of advancements to the COAMPS-TC model, the data assimilation system used to initialize the model, and the aids utilized by the operational warning centers to estimate TC inner-core structure characteristics (subsequently fed into the COAMPS-TC initial state), we aim to address the #1 research priority of both Joint Typhoon Warning Center (JTWC) and National Hurricane Center (NHC) Rapid intensification prediction.
Complete:  Develop and transition a global ensemble aerosol prediction system, including data assimilation, to FNMOC.  This system will provide a new probabilistic aerosol prediction and product capability for enhanced aerosol data assimilation and downstream Electro-Optical (EO) attenuation modeling.  This work leverages BA2 (budget activity 2) efforts that helped optimize the use of ensemble data assimilation methods for aerosol prediction.  The Navy Aerosol Analysis Prediction System (ENAAPS) system and Data Assimilation Research Testbed (DART) were ported and tested on Navy DSRC machines as a near-real-time (NRT) system and implemented using Cylc (Cylc [pronounced silk] is a workflow engine for cycling systems - it orchestrates distributed suites of interdependent cycling tasks that may continue to run indefinitely).  Under the Rapid Transition Project (RTP), the system will be thoroughly tested for NRT applications with a focus on how the ensemble performs in the forecast, including the ensemble mean and spread.  Means for improving system performance will also be tested and implemented as part of NRT ENAAPS, including bias correction, new observations for assimilation, and evaluation of the NAVGEM ensemble impact on ENAAPS forecasts.
Complete:  Develop and test a Navy Coupled Ocean Data Assimilation (NCODA) -based capability for forward platforms (NCODA-forward) to assimilate collected oceanographic data (e.g. eXpendable BathyThermographs (XBTs), glider, etc./temperature, salinity, etc.) into an oceanographic model field (NCOM or Hybrid Coordinate Ocean Model (HYCOM)) in an acoustically consistent way for operational and tactical analysis and predictions.  The proposed capability will provide an estimate of the uncertainty associated with the assimilation process that allows the user to know when the process is reliable and flag cases where the model data cannot be appropriately reconciled with respect to the observations.  Production of such uncertainty fields will be used to derive sampling plans to confirm or exclude suspected outliers and reduce excessive uncertainty.  Supporting capabilities must also be developed as part of the system to improve compression algorithms to allow more data (temperature, salinity, wind, model error estimates) to be sent to forward platforms and to provide capabilities to assess acoustic integrity of the assimilation process for frequencies of interest.
Complete:  Implement middle atmosphere processes into a fully coupled global atmosphere/wave/ocean/land/ice prediction system providing daily predictions out to 16 days, weekly predictions out to 32 days and weekly ensemble predictions to 90 days.  Predictions will provide environmental information to meet Navy and Department of Defense (DoD) operations and planning needs throughout the globe from undersea to the upper atmosphere and from the tropics to the poles. The system will be implemented on Navy operational computer systems, and the necessary processing infrastructure will be put in place to provide products for Navy fleet user consumption.
Develop an improved algorithm for estimating near-shore bathymetry from Synthetic Aperture Radar (SAR) imagery that would be incorporated into NAVO's operational implementation (using future Commander Naval Meteorology and Oceanography Command (CNMOC) funding).  Algorithm improvements have been identified under previous work funded by NRL and CNMOC, and shown to perform significantly better than the existing operational capability on a small test set.  The goal of this program is to incorporate those improvements into a single system suitable for transition and test it on a larger range of operational data.  Specific tasks of this program, based on previously developed improvements, would be (1) incorporate a dynamic box capability based on instantaneous wave parameters; (2) incorporate an automated wave group amplitude metric to determine when to use bathymetry estimates within small spatial extents; (3) determine source and mitigation of wave noise in new "Undispersion" algorithm; (4) perform validation studies using existing test sets; and (5) write report for NAVO implementation.

Test assimilation of updated Naval Oceanographic Office (NAVOCEANO) derived swath ice concentration from NOAA-20 VIIRS and AMSR2 into the GOFS 3.1 system.  Investigate ability to assimilate sea ice thickness observations and transition into NCODA system.  Test sea ice thickness assimilation in GOFS 3.1 and GOFS 3.5 systems.  Establish a geologically consistent physics-based seafloor prediction capability coupled with existing operational oceanic and atmospheric prediction systems.  This seafloor prediction capability, based on the NRLs Global Predictive Seafloor Model (GPSM) foundation, will produce a geologically and geo-acoustically consistent replacement for the current high-frequency bottom loss (HFBL) values at any point on the seafloor for transition to NAVO.  Characterize forecast dropouts, based on 500mb Anomaly Correlation (AC) methods, in the Navy Global Environmental Model (NAVGEM), including forecast statistics, common properties and causes.  Develop and implement a fully coupled global atmosphere/wave/ocean/land/ice prediction system providing daily high- resolution deterministic 16-day and lower-resolution ensemble predictions at longer lead times.  Optimize scripting for the deterministic and ensemble systems to better manage cycling tasks for model components and data assimilation, resulting in increased modularity, better parallelism, easier debugging through error trapping, and greater reuse.  Develop an ensemble prediction system for a fully coupled global atmosphere/wave/ocean/land/sea ice coupled model for predictions out to 90 days.  Develop a fully- coupled data assimilation capability to optimize the use of the observations across fluid interfaces, eliminating the transient inconsistences, increasing forecast skill and representing coupled uncertainties.  Evaluate and demonstrate the capabilities of a new generation of atmospheric dynamical systems that allow for variable resolution on the sphere, are highly scalable, and eliminate or mitigate spurious problems near the poles of the globe. 
Further develop, validate, and evaluate the capability of a fully coupled regional Arctic prediction system.  Develop, integrate, and test improvements to the computational performance of models within the Navy global coupled forecast system as well as the coupling infrastructure to ensure that operational partners will meet their production schedules using available computational resources.  Improve capabilities for supporting long range Navy planning (lead times of one week and longer).  Develop and transition for operational implementation a high resolution global weather prediction system NAVGEM with resolution of approximately T1023L100 (13 km horizontal resolution and 100 vertical layers) that is highly competitive in predictive skill with other operational global numerical weather prediction (NWP) systems.  Define, develop, and implement consistent quantitative skill metrics to assess the advancements in the Earth System Prediction Capability (ESPC), taking into account the applications and lead-times for which the ESPC environmental information will be used.  Evaluate and validate multi-model extended-range forecasts produced from interagency projects such as the North American Multi-model Ensemble (NMME).  Develop the NAVGEM global model to include inline aerosols to simulate aerosol life cycle and perform aerosol direct radiative heating of the atmosphere.  Participate in the NMME by re-forecasting the global coupled (NAVGEM-HYCOM- Los Alamos sea ice model (CICE)) Navy ESPC model for years 1999 to 2015.  Accelerate the rate of improvement in the US National ESPC and National Unified Operational Prediction Capability (NUOPC), focusing primarily on the current and future generation global modeling enterprise. Develop the NAVGEM global model to address middle atmosphere processes associated with sudden stratospheric warming and extended range prediction.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 increase is associated with increased investment in the global Navy Earth System Model as it transitions from Initial Operational Capability (IOC) to its Full Operational configuration.  This includes development and transition of an improved weather model (NAVGEM 3.0) and a greatly improved ocean model (GOFS 4.0) aligned with Task Force Ocean priorities and investment.  Additionally increased investment will be focused on maturation of the Regional Arctic Prediction System and the Navy's Environmental Prediction sysTem Using the NUMA corE (NEPTUNE) next generation dynamic core projected for operations by 2025.

FY 2020 funding realigned within this project (2342) from Earth System Prediction Capability (ESPC) to Battlespace Data Assimilation and Prediction to synchronize ESPC modeling efforts with other non-ESPC modeling efforts under this project and to better align the modeling efforts for Air/Ocean Tactical Applications.
                                                    
                                                
                                                 
                                                     Earth System Prediction Capability (ESPC)
                                                     The Navy Earth System Prediction Capability (ESPC) program will provide a more accurate, longer range, global ocean and atmospheric forecast system for decision support to DoD Maritime Operations through the development of an integrated, coupled atmosphere, ocean, sea ice, land and near-space prediction system with improved deterministic and probabilistic skill over the current operational modeling suite.  It will result in increased accuracy for lead times of 1-30 days as well as a new capability for accurate forecasts in the Arctic at all lead times.  Additionally it will seek to develop more computationally efficient environmental prediction for emerging architectures and provide Navy Research and Development (R&D) support to the National ESPC.
                                                     
                                                         
                                                             10.645
                                                             0
                                                             - Characterize forecast dropouts, based on 500mb Anomaly Correlation (AC) methods,  in the Navy Global Environmental Model (NAVGEM), including forecast statistics, common properties and causes.
- Continue:  Develop and implement a fully coupled global atmosphere/wave/ocean/land/ice prediction system providing daily high- resolution deterministic 16-day and lower-resolution ensemble predictions at longer lead times. 
- Continue:  Optimize scripting for the deterministic and ensemble systems to better manage cycling tasks for model components and data assimilation, resulting in increased modularity, better parallelism, easier debugging through error trapping, and greater reuse. 
- Continue:  Develop an ensemble prediction system for a fully coupled global atmosphere / wave / ocean / land / sea ice coupled model for predictions out to 90 days.
- Continue:  Develop a fully- coupled data assimilation capability to optimize the use of the observations across fluid interfaces, eliminating the transient inconsistences, increasing forecast skill and representing coupled uncertainties.
- Continue:  Evaluate and demonstrate the capabilities of a new generation of atmospheric dynamical systems that allow for variable resolution on the sphere, are highly scalable, and eliminate or mitigate spurious problems near the poles of the globe.
- Continue:  Further develop, validate, and evaluate the capability of a fully coupled regional Arctic prediction system.
- Continue:  Develop, integrate, and test improvements to the computational performance of models within the Navy global coupled forecast system as well as the coupling infrastructure to ensure that  operational partners will meet their production schedules using available computational resources.
- Continue:  Improve capabilities for supporting long range Navy planning (lead times of one week and longer).  
- Continue:  Develop and transition for operational implementation a high resolution global weather prediction system NAVGEM with resolution of approximately T1023L100 (13 km horizontal resolution and 100 vertical layers) that is highly competitive in predictive skill with other operational global NWP systems. 
- Continue:  Define, develop and implement consistent quantitative skill metrics to assess the advancements in the Earth System Prediction Capability (ESPC), taking into account the applications and lead-times for which the ESPC environmental information will be used.
- Continue:  Evaluate and validate multi-model extended-range forecasts produced from interagency projects such as the North American Multi-model Ensemble (NMME).
- Continue:  Develop the NAVGEM global model to include inline aerosols to simulate aerosol life cycle and perform aerosol direct radiative heating of the atmosphere. 
- Continue:  Participate in the North American Multi-Model Ensemble (NMME) by re-forecasting the global coupled (NAVGEM-HYCOM-CICE) Navy ESPC model for years 1999 to 2015.
- Continue:  Accelerate the rate of improvement in the US National Earth System Prediction Capability (ESPC) and National Unified Operational Prediction Capability (NUOPC), focusing primarily on the current and future generation global modeling enterprise.
- Continue:  Develop the NAVGEM global model to address middle atmosphere processes associated with sudden stratospheric warming and extended range prediction.
                                                        
                                                    
                                                     
                                                         
                                                             8.998
                                                             0
                                                             - Continue:  Characterize forecast dropouts, based on 500mb Anomaly Correlation (AC) methods,  in the Navy Global Environmental Model (NAVGEM), including forecast statistics, common properties and causes.
- Continue:  Develop and implement a fully coupled global atmosphere/wave/ocean/land/ice prediction system providing daily high- resolution deterministic 16-day and lower-resolution ensemble predictions at longer lead times. 
- Continue:  Optimize scripting for the deterministic and ensemble systems to better manage cycling tasks for model components and data assimilation, resulting in increased modularity, better parallelism, easier debugging through error trapping, and greater reuse. 
- Continue:  Develop an ensemble prediction system for a fully coupled global atmosphere / wave / ocean / land / sea ice coupled model for predictions out to 90 days.
- Continue:  Develop a fully- coupled data assimilation capability to optimize the use of the observations across fluid interfaces, eliminating the transient inconsistences, increasing forecast skill and representing coupled uncertainties.
- Continue:  Evaluate and demonstrate the capabilities of a new generation of atmospheric dynamical systems that allow for variable resolution on the sphere, are highly scalable, and eliminate or mitigate spurious problems near the poles of the globe.
- Continue:  Further develop, validate, and evaluate the capability of a fully coupled regional Arctic prediction system.
- Continue:  Develop, integrate, and test improvements to the computational performance of models within the Navy global coupled forecast system as well as the coupling infrastructure to ensure that  operational partners will meet their production schedules using available computational resources.
- Continue:  Improve capabilities for supporting long range Navy planning (lead times of one week and longer).  
- Continue:  Develop and transition for operational implementation a high resolution global weather prediction system NAVGEM with resolution of approximately T1023L100 (13 km horizontal resolution and 100 vertical layers) that is highly competitive in predictive skill with other operational global NWP systems. 
- Continue:  Define, develop and implement consistent quantitative skill metrics to assess the advancements in the Earth System Prediction Capability (ESPC), taking into account the applications and lead-times for which the ESPC environmental information will be used.
- Continue:  Evaluate and validate multi-model extended-range forecasts produced from interagency projects such as the North American Multi-model Ensemble (NMME).
- Continue:  Develop the NAVGEM global model to include inline aerosols to simulate aerosol life cycle and perform aerosol direct radiative heating of the atmosphere. 
- Continue:  Participate in the North American Multi-Model Ensemble (NMME) by re-forecasting the global coupled (NAVGEM-HYCOM-CICE) Navy ESPC model for years 1999 to 2015.
- Continue:  Accelerate the rate of improvement in the US National Earth System Prediction Capability (ESPC) and National Unified Operational Prediction Capability (NUOPC), focusing primarily on the current and future generation global modeling enterprise.
- Continue:  Develop the NAVGEM global model to address middle atmosphere processes associated with sudden stratospheric warming and extended range prediction.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Starting in FY 2020, the Earth System Prediction Capability System is migrated into the Battlespace Data Assimilation and Prediction activity to more align with the modeling efforts for Air/Ocean Tactical Applications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding realigned within this project (2342) from Earth System Prediction Capability (ESPC) to Battlespace Data Assimilation and Prediction to synchronize ESPC modeling efforts with other non-ESPC modeling efforts under this project and to better align the modeling efforts for Air/Ocean Tactical Applications.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604218N/2345
                                                     FLEET METOC EQUIPMENT
                                                     
                                                         0.755
                                                         0.672
                                                         0.217
                                                         0.217
                                                         0.620
                                                         0.577
                                                         0.487
                                                         0.497
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies are to support the Meteorological and Oceanographic (METOC) Data Assimilation and Modeling Project to develop, demonstrate, and validate METOC data assimilation and environmental prediction capabilities, enabling timely and accurate delivery of METOC prediction data and products to the Tactical Commander, all with management oversight by the Navy.
                                             Goal: Develop techniques and tools to assimilate Meteorological and Oceanographic (METOC) data in order to improve the accuracy of global and regional scale meteorological and oceanographic forecast models.  Data assimilation is expanded to include new in-situ and remotely-sensed data types, based on operational need.  Tasks are directed toward advanced software enabling assimilation of disparate sources on non-synoptic time scales.  Acoustic, atmospheric, and oceanographic model development, prototyping and transition is focused on improved model physics, increased resolution, and computational efficiency.
Metric: Tasks will address no less than 75% of applicable capability gaps and requirements. 

Goal (ESPC): Develop a more accurate global ocean, atmosphere, wave and sea ice forecast system with longer skillful forecast times from weeks to seasons through integrating and coupling atmosphere, ocean, ice, land and near-space forecast models into a seamless deterministic and ensemble prediction system that significantly improves skill over the current modeling suite.  Additionally develop a common modeling architecture to improve cross-Agency collaboration, and greatly more efficient environmental modeling and computational architectures to allow for real-time operational prediction at comparable skill level to international competitors.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             METOC Future Mission Capabilities
                                                             WR
                                                             NRL
                                                             Washington DC
                                                             
                                                                 127.957
                                                                 
                                                                     0.845
                                                                     2017-11
                                                                
                                                                 
                                                                     0.852
                                                                     2018-11
                                                                
                                                                 
                                                                     3.450
                                                                
                                                                 
                                                                     3.450
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 46.068
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 46.068
                                                            
                                                        
                                                         
                                                             METOC Space-Based Sensing Capabilities
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 17.092
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 9.480
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             University of Texas
                                                             TX
                                                             
                                                                 1.163
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.413
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             WR
                                                             NSWC Carderock
                                                             West Bethesda, MD
                                                             
                                                                 2.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             WR
                                                             NAVOCEANO
                                                             Mississippi
                                                             
                                                                 0.549
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.049
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             University of Washington
                                                             Seattle, WA
                                                             
                                                                 0.850
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             Johns Hopkins University
                                                             MD
                                                             
                                                                 0.431
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             SAIC/QNA
                                                             Various
                                                             
                                                                 1.876
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             SAIC/QNA
                                                             Various
                                                             
                                                                 3.096
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             Penn Sate University
                                                             Pennsylvania
                                                             
                                                                 0.125
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.125
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             WR
                                                             SSC LANT
                                                             North Charleston
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             SPA
                                                             Virginia
                                                             
                                                                 0.375
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             METOC SUPPORT SPACE-SOFTWARE DEVELOPMENT
                                                             WR
                                                             NRL
                                                             WASHINGTON DC
                                                             
                                                                 0.515
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             METRON
                                                             Virginia
                                                             
                                                                 0.385
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.535
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             Vencore
                                                             Virginia
                                                             
                                                                 0.239
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.239
                                                            
                                                        
                                                         
                                                             METOC Battlespace Data Assimilation and Prediction
                                                             WR
                                                             NRL
                                                             Monterey, CAl Stennis Space Center,MS
                                                             
                                                                 0.000
                                                                 
                                                                     7.695
                                                                     2017-11
                                                                
                                                                 
                                                                     7.194
                                                                     2018-12
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 19.389
                                                            
                                                        
                                                         
                                                             Earth Systems Prediction Capability (ONR)
                                                             WR
                                                             NRL
                                                             Washington DC
                                                             
                                                                 23.314
                                                                 
                                                                     8.685
                                                                     2017-11
                                                                
                                                                 
                                                                     6.611
                                                                     2018-12
                                                                
                                                                 
                                                                     8.569
                                                                
                                                                 
                                                                     8.569
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESPC
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.667
                                                                 
                                                                     0.681
                                                                     2017-11
                                                                
                                                                 
                                                                     0.981
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CHIEF OF NAVAL OPERATIONS SPEED TO FLEET INITIATIVE
                                                             WR
                                                             NRL
                                                             WASHINGTON DC
                                                             
                                                                 0.850
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 1.130
                                                                 1.980
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             METOC Future Mission Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.795
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.795
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.473
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.473
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.634
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.634
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             SAIC
                                                             VIRGINIA
                                                             
                                                                 0.115
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC SUPPORT SPACE-PROGRAM SUPPORT
                                                             WR
                                                             SSC PACIFIC
                                                             SAN DIEGO, CA
                                                             
                                                                 0.090
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.641
                                                                
                                                                 
                                                                     0.641
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Earth System Modeling Framework - Common Software Architecture
                                                             Various
                                                             Various
                                                             Boulder, CO; Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.660
                                                                     2017-11
                                                                
                                                                 
                                                                     0.660
                                                                     2018-11
                                                                
                                                                 
                                                                     0.641
                                                                
                                                                 
                                                                     0.641
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.961
                                                            
                                                        
                                                         
                                                             Program Support and Subject Matter Expertise
                                                             Various
                                                             UW-APL
                                                             Seattle, WA
                                                             
                                                                 1.563
                                                                 
                                                                     0.358
                                                                     2017-11
                                                                
                                                                 
                                                                     0.358
                                                                     2018-12
                                                                
                                                                 
                                                                     0.425
                                                                
                                                                 
                                                                     0.425
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Data Analytics and Machine Learning
                                                             TBD
                                                             Charles River
                                                             Boston, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.234
                                                                     2017-11
                                                                
                                                                 
                                                                     0.323
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.057
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Acquisition Workforce
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             METOC Space-Based Sensing Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.350
                                                            
                                                        
                                                         
                                                             Tactical Oceanography Capabilities / Undersea Warfare
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 1.316
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             FP
                                                             PSS/BAH
                                                             San Diego, CA
                                                             
                                                                 0.216
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.216
                                                            
                                                        
                                                         
                                                             METOC Space-Based Sensing Capabilities
                                                             C
                                                             FP
                                                             BAH
                                                             VIRGINIA
                                                             
                                                                 0.142
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Space-Based Sensing Capabilities
                                                             WR
                                                             SSC PAC
                                                             SAN DIEGO, CA
                                                             
                                                                 0.213
                                                                 
                                                                     1.339
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             METOC Acquisition Management
                                                             C
                                                             CPFF
                                                             PSS/BAH
                                                             SAN DIEGO, CA
                                                             
                                                                 0.037
                                                                 
                                                                     0.062
                                                                     2017-11
                                                                
                                                                 
                                                                     0.062
                                                                     2018-11
                                                                
                                                                 
                                                                     0.362
                                                                
                                                                 
                                                                     0.362
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2342
                                                     
                                                         
                                                             METOC Processing - global and theater scales: Numerical prediction in support of Precise Time and Astrometry: NAVGEM Upgrade for Improved Earth Orientation Parameters -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Oceanographic and Ocean Acoustics Database Development: Biological scattering and attenuation at tactical frequencies -- APL-JHU
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Oceanographic and Ocean Acoustics Database Development: Boundary Interactions - TOTLOS Improvements -- APL-UW
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Oceanographic and Ocean Acoustics Database Development: Cloud Enablement of Ocean and Atmospheric Master Library -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Oceanographic and Ocean Acoustics Database Development: "OAML Models and Database Verification, Validation and Enhancement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Oceanographic and Ocean Acoustics Database Development: The Improved Synthetic Ocean Profiles (ISOP), Version 2  -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Advanced Satellite Data Assimilation -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Aerosol observations for NAAPS validation  -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Mean sea surface height for Sentinel -3A/B x -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Modeling, Sensing and Forecasting Ocean Optical Products
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: NFLUX: Ocean Surface Bias Detection and Correction Using Satellites
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Operationally implementing sat-derived ice products
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Radio occultations from commercial data providers -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Satellite Aerosol Data Assimilation -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Space METOC: Sea Surface Temp (SST)  -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Satellite-based environmental monitoring for, analysis, assimilation and modeling: Validating and assimilating SAR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: Large Scale Prediction -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: National Unified Operational Prediction Capability
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: NAVGEM  NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: NCOM-4DVAR  NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 1 : Coupled Global Prediction System -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 1 : Coupled Global Prediction System -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 1 B: High Resolution NAVGEM RTP NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 10 Coupled Model Data Assimilation -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 10 Coupled Model Data Assimilation -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 1D Middle Atmosphere NRL-DC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 1D Middle Atmosphere  NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 2: NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 2: NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 3: Coupled Global Ensemble Prediction System
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 4 :Next Generation Model NEPTUNE -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 4A - NexGen Ocean Model -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 6 Climate Analysis LR Forecasting (ACAF) Navy
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 8:  Extended range Ensemble Prediction NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 8:  Extended range Ensemble Prediction NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 8a: Navy ESPC  NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 8a: Navy ESPC -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 9 National ESPC Committee Support -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC 9 National ESPC Committee Support -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC-7 Regional Arctic (Prediction) System -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC-7 Regional Arctic (Prediction) System -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: ESPC-99 Naval Capabilities Development and R2O
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - global and theater scales: Unified, coupled and ensemble environmental numerical prediction, modeling and data assimilation: RTP Hi-res NAVGEM -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MEOC Processing - assessments: Numerical predictions computational efficiency assessments and Skill Assessments: ESPC 5: Computational Efficiency of Earth System Models - NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MEOC Processing - assessments: Numerical predictions computational efficiency assessments and Skill Assessments: ESPC 5: Computational Efficiency of Earth System Models - NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MEOC Processing - assessments: Numerical predictions computational efficiency assessments and Skill Assessments: ESPC 11: Integrated skill diagnostics - NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MEOC Processing - assessments: Numerical predictions computational efficiency assessments and Skill Assessments: ESPC 11: Integrated skill diagnostics - NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MEOC Processing - assessments: Numerical predictions computational efficiency assessments and Skill Assessments: ESPC-11A: Characterization and Assessment of Forecast Dropouts in NAVGEM  - NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Forward-based ocean and ocean acoustics modeling and data assimilation: Acoustic Propagation and Uncertainty Model Upgrades: NSPE v6
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: Global Ensemble Aerosol Prediction (ENAAPS) -- NRL-DC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: Navy Aerosol Analysis and Prediction System (NAAPS) -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: ESPC 1 C NAVGEM Aerosol Model Development / NAVGEM In-Line NAAPS -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: ASDEMRI RTP -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: ASDEMRI RTP -- NSWCDD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of EM warfare and spectrum operations: RTP:  Physics-based Ionosphere Model - NRL-DC / APL-JHU / ARL-UT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Numerical prediction in support of Tropical Cyclone characterization: Environmental and Tropical  NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Through-the-sensor environmental data collections: Sphere Array Through-The-Sensor Bottom Loss Processing  -- METRON Scientific Solutions, Inc.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Through-the-sensor environmental data collections: Sphere Array Through-The-Sensor Bottom Loss Processing  -- NRL-DC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Through-the-sensor environmental data collections: COAMPS-OS -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Through-the-sensor environmental data collections: Small Scale Atmospheric Models -- NRL-MRY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             METOC Processing - targeted and tactical scales: Through-the-sensor environmental data collections: Small scale oceanography -- NRL-SSC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2343
                                         Tactical METOC Applications
                                         
                                             163.724
                                             11.448
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             175.172
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total funding control for Fleet Meteorology & Oceanography (METOC) Equipment (2343) in FY 2019 and beyond was moved from Program Element (PE) 0603207N into PE 0604218N Air Ocean Equipment Engineering Projects  as a result of a Budget Activity (BA) reclassification.
                                             The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs typically use data derived from sensors developed in Project 2341 (METOC Data Acquisition) and assimilated by software produced by Project 2342 (METOC Data Assimilation and Modeling).  METOC Decision Aides and OEDAs also use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 



Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions. This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum. METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.
                                             
                                                 
                                                     Naval Integrated Tactical Environmental System Next Generation (NITES-Next)
                                                     
                                                         
                                                             11.448
                                                             0
                                                             Naval Integrated Tactical Environmental System Next Generation (NITES-NEXT) continued working on the Fleet Capability Release (FCR)-2 (v2.0.2) Task Order in support of deployment in FY19/20, and also awarded the FCR-3 Task Order.  The program conducted a FCR-3 Build Technical Review (BTR) to obtain an FCR-3 Building Decision (BD) from the Milestone Decision Authority (MDA) in early FY19.  NITES-Next began initial software development of FCR 3 mobile variant, which integrates new mobile variant requirements with the previous afloat versions of FCR 2.x.  The FCR-3 mobile variant software will also include anti-tamper proofing and will be releasable to our allies to enhance our interoperability with their information warfare systems.  The new mobile variant will replace the current NITES-NEXT Naval Integrated Tactical Environmental System Fielded (NITES-Fielded) suite of systems that have been determined to have cyber vulnerabilities and need to be retired as soon as possible.  Additionally, FCR-3 will include the development of an Electromagnetic (EM) Prediction capability to be delivered in FY19/20.  NITES-Next planned for, and conducted, System Integration Testing (SIT), System Qualification Testing(SQT), User Assessment (UA), and Developmental Test and Evaluation (DT&E) for FCR-2 (v2.0.2) and FCR-3.  NITES-Next began deployment of FCR-2 (v2.0.1) software.  The program obtained an Authority to Operate (ATO) for Fleet Capability Release (FCR)-2.x and FCR-3 software.  The program continued planning for the FCR-4 development and contracting activities (including updating of all required documentation, Requirements Development Package (RDP), Cost Analysis Requirements Document (CARD), Program Life Cycle Cost Estimate (PLCCE)).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The NITES-Next program acquisition, management and contracting strategies are to support the Tactical Meteorology & Oceanography (METOC) Applications project to continue the development of state-of-the-art software capabilities that provide sensor, communication, and weapon system performance assessment capabilities for open ocean and littoral operating environments.  The Department of the Navy (DoN) maintains management oversight of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program's acquisition and contracting strategies.  The Department of the Navy (DoN) requirements for the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program's acquisition and contracting strategies are based on approved Joint Capabilities Integration and Development System (JCIDS) documentation.
                                             Goal: Field software decision aid capabilities for Navy and Marine Corps war fighters in order to facilitate the characterization and prediction of the physical environment in the battlespace. 

Metric: Meet the performance metrics identified in approved NITES-Next Program's requirements documents (e.g., Concept Definition Document (CDD) and individual Requirements Definition Packages (RDPs)).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 117.115
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 117.115
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 23.946
                                                                 
                                                                     3.491
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.437
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 9.916
                                                                 
                                                                     2.051
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.967
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Atlantic
                                                             South Carolina
                                                             
                                                                 0.376
                                                                 
                                                                     0.087
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.463
                                                            
                                                        
                                                         
                                                             NITES-Next / Engineering
                                                             C
                                                             IDIQ
                                                             NAVSUP
                                                             Pennsylvania
                                                             
                                                                 1.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                         
                                                             NITES-Next / Engineering
                                                             C
                                                             IDIQ
                                                             SSC Pacific
                                                             Various
                                                             
                                                                 0.225
                                                                 
                                                                     3.791
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.016
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Support Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.720
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.720
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 6.415
                                                                 
                                                                     1.232
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.647
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.031
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.031
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 1.433
                                                                 
                                                                     0.303
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.736
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 2.247
                                                                 
                                                                     0.493
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.740
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603207N_2343_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Naval Integrated Tactical Environmental System Next Generation (NITES-Next)
                                                     
                                                         
                                                             Milestones: Build Decision (BD) Fleet Capability Release - 3
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-2 Task Order (v2.0.1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-2 Task Order (v2.0.2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-3 Task Order
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-4 Planning
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Fleet Capability Release - 2 / Train Deploy
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Fleet Capability Release - 3 / Train Deploy
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Technology Readiness Assessment - 3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Build Technical Review FCR-3
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Fleet Capability Release - 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Fleet Capability Release - 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Integration Test - 1 (FCR-3)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Integration Test - 2 (FCR-3)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Authority to Operate FCR-2.0.2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Qualification Test FCR-3
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Developmental Test Fleet Capability Release - FCR-2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Developmental Test Fleet Capability Release - FCR-3
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: User Assessment FCR-2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: CANES AI SIT FCR-2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: CANES AI SIT FCR-3
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Deployment and Sustainment: Deployment, fielding and Sustainment (OMN)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2344
                                         Precise Time and Astrometry
                                         
                                             15.533
                                             4.992
                                             4.556
                                             2.467
                                             2.467
                                             3.293
                                             3.209
                                             3.079
                                             3.141
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Precise Timing and Astrometry (PTA) project funds research and development of improvements for the U.S. Master Clock (MC) System, the DoD Time Transfer capability, the Earth Orientation System, and the Astrometric Observation System. The MC System and Time Transfer provides precise time for use in modern military and National Technical Means (NTM) navigation, guidance, positioning, and tracking systems. The Earth Orientation System provides precise Earth Orientation Parameters for use by the DoD and the national civilian infrastructure to establish the specific orientation of the Earth and to provide input to the terrestrial reference frame. The Astrometric Observation System provides the basic data needed to generate the Celestial Reference Frame (CRF) which is the standard for calibrating all inertial navigation systems, satellite orbits, and earth rotation determinations. Improvement to the MC System, Time Transfer, Earth Orientation, and Astrometric Observation Systems are needed to ensure that new and upgraded DoD and NTM capabilities meet their performance requirements. By DoD Directive 4650.06 and OPNAV9420.1B, the U.S. Naval Observatory (USNO), is responsible for coordinating Precise Time and Time Interval (PTTI) requirements and for maintaining a PTTI reference standard (astronomical and atomic) for use by all DoD, federal agencies, and related scientific laboratories. The Navy is also responsible for providing CRF data for military and NTM navigation, positioning, and guidance capabilities to all DoD via DODI 4650.06 and OPNAV9420.1B. 

The PTA research and development efforts are focused on several areas relating to timing and time transfer: (1) Fielding of Rubidium Fountain Atomic Clocks and development of improved Global Positioning System (GPS) Timing Receivers in order to meet the precise timing requirements for the GPS III system; (2) Research & development of the capability of distributing timing signals via Optical fiber lines, as an alternative and backup to GPS time distribution; and (3) Research & development into Optical Clock technology, which is expected to be required for future DoD systems. The PTA research and development effort is also focused on the following areas related to Earth Orientation Parameter (EOP) determination: (1) Upgrade of the Very Long Baseline Interferometry (VBLI) data acquisition system / radio telescope at Kokee Park HI; (2) Development of a Software (SW) Correlator for processing of VLBI data, necessary for the generation of Earth Orientation Parameter (EOP) data; (3) Development of the capability for electronic transmission of the VLBI data from remote VLBI sites to the USNO correlator. The new SW Correlator and the eVLBI infrastructure upgrades are necessary in order to support daily updates of EOP data required by GPS III; (4) Development of an automated end-to-end EOP processing system, which combines input from multiple data sets (e.g. VLBI data, GPS orbit data, and laser ranging data, etc.). Automation is necessary to meet future DoD and GPS requirements; and (5) Modifications to the EOP system for compatibility with the new international standard -'VLBI2010'.  The PTA research and development for astrometry focuses on 1) 1.8 meter telescope deployment, 2) research into the development of a GPS-denied reference frame as a navigation solution, 3) visible and infrared (IR) instrumentation development. These activities are necessary for producing CRF products for DoD customers in an era of new surveillance, targeting, intelligence, and reconnaissance technologies and instrumentation.
                                             
                                                 
                                                     Precise Timing and Astronomy
                                                     Research and development of improvements for the U.S. Master Clock (MC) System, the DoD Time Transfer capability, the Earth Orientation System, and the Astrometric Observation System.
                                                     
                                                         
                                                             4.992
                                                             0
                                                             - Fielded Operational Optical Fiber timing link in DC metro area  
- Optical Clock Development: Improved calcium spectroscopy using blue detection transition, developed tellurium vapor cell frequency reference for blue laser stabilization 
- Performed Critical Time Dissemination Activities  
- Began $1.8M telescope enclosure at Naval Observatory Flagstaff Station (cost overrun)
- Completed Preliminary Design Review (PDR) for transceiver for next generation time transfer
- Transitioning of Earth Orientation Parameters (EOP) automation products to operations (Initial Operating Capability, IOC) postponed until FY19 due to $1.8M of cost overruns
- GPS-denied reference frame worked postponed until FY19 due to $1.8M of cost overruns
                                                        
                                                    
                                                     
                                                         
                                                             4.556
                                                             0
                                                             - Critical Design Review (CDR) for transceiver for next generation time transfer    
- Development of time transfer modem   
- Two Way Satellite Time Transfer (TWSTT) enhancements
- Optical Time Transfer: Fiber and Free Space optical time transfer capability development          
- Optical Clock Development: characterization of capabilities of thermal calcium beam, frequency comb performance, higher performance development 
- Transition Earth Orientation Parameters (EOP) automation products to operations (Initial Operating Capability, IOC)
- Test GPS-denied reference frame data pipeline
- Solar Lunar Almanac Core (SLAC) Shapiro illuminance model study/upgrade
- System Requirements Review (SRR) for next generation infrared astrometric camera
- Initiate development of prototype optical lattice clock (begin materials study)
- Complete 1.8 meter enclosure
                                                        
                                                         
                                                             2.467
                                                             0
                                                        
                                                         
                                                             2.467
                                                             0
                                                             - Continue Critical Design Review (CDR) for transceiver for next generation time transfer 
- Continue Two Way Satellite Time Transfer (TWSTT) enhancements 
- Continue Optical Time Transfer: Fiber and Free Space optical time transfer capability development 
- Optical Clock Development: Assess calcium thermal-beam clock stability,develop spectroscopy on laser-cooled beam
- Transition Earth Orientation Parameters (EOP) automation products to operations (Final Operating Capability FOC) 
- Transition GPS-denied reference frame data pipeline to operations
- Continue Solar Lunar Almanac Core (SLAC) Shapiro illuminance model study/upgrade 
- Continue development of next generation infrared astrometric camera
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease between FY19 and FY20 due to Time Frequency Distribution System, Assured Timing Services, Kokee Park telescope, Celestial Reference Frame Observations and Earth Orientation Parameters Continuity of Operations, Next generation commercial clock, and STELLA/MICA life cycle support requirement adjustments/changes.

The FY2020 funding request for project 2344 was reduced by $0.479 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             The included technology developments are primarily in-house with selected contractor participation.
                                             (1) Automated Earth Orientation Parameters reach Initial Operational Capability (IOC).
(2) System Requirements Review for next generation infrared astrometric camera 
(3) Demonstrate Free Space Time Transfer Capability 
(4) Delivery of first Next Generation Time Transfer transceiver--transition to operations.
(5) 1.8 meter Enclosure Fabrication Completion
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development (NPOI) 1.8m Telescope Project (1)
                                                             SS
                                                             FFP
                                                             Lowell Observatory
                                                             Flagstaff, AZ
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (NPOI) 1.8m Telescope (2)
                                                             SS
                                                             FFP
                                                             AZ Embeded System
                                                             Not Specified
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development 1
                                                             Various
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.155
                                                                 
                                                                     0.018
                                                                     2017-12
                                                                
                                                                 
                                                                     0.060
                                                                     2018-12
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.308
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development 2
                                                             Various
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.154
                                                                 
                                                                     0.018
                                                                     2018-01
                                                                
                                                                 
                                                                     0.060
                                                                     2019-01
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.307
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development 3
                                                             Various
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.192
                                                                 
                                                                     0.018
                                                                     2018-04
                                                                
                                                                 
                                                                     0.060
                                                                     2019-04
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.345
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development 4
                                                             Various
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.097
                                                                 
                                                                     0.018
                                                                     2018-07
                                                                
                                                                 
                                                                     0.060
                                                                     2019-07
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Primary Hardware Development for CTD (System Integration)
                                                             C
                                                             FP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Primary Hardware Development for CTD (RF Interface)
                                                             MIPR
                                                             Classified
                                                             Not Specified
                                                             
                                                                 4.980
                                                                 
                                                                     0.660
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.640
                                                            
                                                        
                                                         
                                                             Primary Hardware Development for CTD (Line Interface)
                                                             MIPR
                                                             Classified
                                                             Not Specified
                                                             
                                                                 2.219
                                                                 
                                                                     0.830
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.049
                                                            
                                                        
                                                         
                                                             Primary Hardware Development for CTD (Reference Upgrade)
                                                             C
                                                             FFP
                                                             Symmetricom
                                                             San Jose, CA
                                                             
                                                                 0.400
                                                                 
                                                                     0.150
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             Next Generation Secure Time Transfer
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.934
                                                                 
                                                                     0.273
                                                                     2018-07
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.158
                                                                
                                                                 
                                                                     0.158
                                                                     2020-03
                                                                
                                                                 0.565
                                                                 2.430
                                                            
                                                        
                                                         
                                                             1.8 meter infrared camera development
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.931
                                                                     2019-01
                                                                
                                                                 
                                                                     0.414
                                                                
                                                                 
                                                                     0.414
                                                                     2020-01
                                                                
                                                                 4.249
                                                                 5.594
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (Site Prep)
                                                             SS
                                                             FFP
                                                             NASA/GSFC
                                                             HI
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (Antenna Receiver Electronics)
                                                             C
                                                             FFP
                                                             NASA
                                                             GSFC
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             1.8 meter Telescope Enclosure
                                                             C
                                                             FFP
                                                             NAVFAC SW
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     2.153
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.153
                                                            
                                                        
                                                         
                                                             Advanced Time and Frequency Tranfer Upgrade
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-07
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-07
                                                                
                                                                 0.600
                                                                 1.250
                                                            
                                                        
                                                         
                                                             Optical Lattice Clocks
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-07
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-07
                                                                
                                                                 0.600
                                                                 1.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support (All PTA - Labor) 1
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Labor)
                                                             Washington, DC
                                                             
                                                                 0.450
                                                                 
                                                                     0.078
                                                                     2017-12
                                                                
                                                                 
                                                                     0.115
                                                                     2018-12
                                                                
                                                                 
                                                                     0.118
                                                                
                                                                 
                                                                     0.118
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support (All PTA - Labor) 2
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Labor)
                                                             Washington, DC
                                                             
                                                                 0.450
                                                                 
                                                                     0.078
                                                                     2018-03
                                                                
                                                                 
                                                                     0.115
                                                                     2019-03
                                                                
                                                                 
                                                                     0.118
                                                                
                                                                 
                                                                     0.118
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support (All PTA - Labor) 3
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Labor)
                                                             Washington, DC
                                                             
                                                                 0.450
                                                                 
                                                                     0.078
                                                                     2018-06
                                                                
                                                                 
                                                                     0.115
                                                                     2019-06
                                                                
                                                                 
                                                                     0.118
                                                                
                                                                 
                                                                     0.118
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support (All PTA - Labor) 4
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Labor)
                                                             Washington, DC
                                                             
                                                                 0.450
                                                                 
                                                                     0.078
                                                                     2018-07
                                                                
                                                                 
                                                                     0.115
                                                                     2019-07
                                                                
                                                                 
                                                                     0.118
                                                                
                                                                 
                                                                     0.118
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development (EOP Automation)
                                                             C
                                                             FFP
                                                             U.S. Naval Observatory (Civilian Labor)
                                                             Washington, DC
                                                             
                                                                 1.380
                                                                 
                                                                     0.056
                                                                     2018-06
                                                                
                                                                 
                                                                     0.537
                                                                     2019-06
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 2.223
                                                            
                                                        
                                                         
                                                             Travel 1
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Travel)
                                                             Varies
                                                             
                                                                 0.032
                                                                 
                                                                     0.011
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.043
                                                            
                                                        
                                                         
                                                             Travel 2
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Travel)
                                                             Varies
                                                             
                                                                 0.032
                                                                 
                                                                     0.011
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.043
                                                            
                                                        
                                                         
                                                             Travel 3
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Travel)
                                                             Varies
                                                             
                                                                 0.033
                                                                 
                                                                     0.011
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.044
                                                            
                                                        
                                                         
                                                             Travel 4
                                                             Allot
                                                             U.S. Naval Observatory (Civilian Travel)
                                                             Varies
                                                             
                                                                 0.033
                                                                 
                                                                     0.011
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.044
                                                            
                                                        
                                                         
                                                             VLBI2010 Testing and Integration
                                                             MIPR
                                                             NASA
                                                             GSFC
                                                             
                                                                 0.905
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.905
                                                            
                                                        
                                                         
                                                             Software Development (SW Correlator GUI)
                                                             C
                                                             FFP
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Astrometric Development
                                                             C
                                                             FFP
                                                             U.S. Naval Observatory
                                                             Washington, DC
                                                             
                                                                 0.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.261
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.748
                                                            
                                                        
                                                         
                                                             EOP Optimal Estimation
                                                             C
                                                             FFP
                                                             NASA
                                                             GSFC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2019-02
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2020-02
                                                                
                                                                 0.500
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Foreign GNSS
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2019-02
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2020-02
                                                                
                                                                 0.500
                                                                 0.750
                                                            
                                                        
                                                         
                                                             SLAC Software Upgrade
                                                             C
                                                             FFP
                                                             Classified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.377
                                                                     2019-03
                                                                
                                                                 
                                                                     0.323
                                                                
                                                                 
                                                                     0.323
                                                                     2020-03
                                                                
                                                                 0.690
                                                                 1.390
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (NPOI) 1.8m Telescope Project (2)
                                                             SS
                                                             FFP
                                                             NASA
                                                             Varies
                                                             
                                                                 0.000
                                                                 
                                                                     0.342
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.342
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Precise Timing and Astronomy (PTA)
                                                     
                                                         
                                                             Master Clock System: Rb Full Operational Capability (FOC) - AMC
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Master Clock System: Optical Fiber Time (OFT) Transmission
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Master Clock System: Fiber Time Transmission (FTT) in Baltimore/DC Area
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Master Clock System: Fiber Time Transmission - Urban Demo
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS M-Code Receiver: AF Operational Control Segment (OCX) Project Critical Design Review (CDR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS M-Code Receiver: M-Code IOC at USNO
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS M-Code Receiver: M-Code FOC at USNO
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             VLBI DAS at Kokee Park: VLBI Telescope IOC
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             VLBI DAS at Kokee Park: VLBI Telescope Final Integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             VLBI DAS at Kokee Park: VLBI Telescop FOC
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             1.8m Telescope Deployment: FAC-D Development for Telescope Enclosure
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             1.8m Telescope Deployment: Flagstaff Site Telescope Enclosure Fabrication
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2363
                                         Remote Sensing Capability Development
                                         
                                             11.128
                                             3.874
                                             0.324
                                             0.327
                                             0.327
                                             0.328
                                             0.328
                                             0.000
                                             0.000
                                             0.000
                                             16.309
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total funding control for Fleet Meteorology & Oceanography (METOC) Equipment (2363) in FY19 and beyond was moved from Program Element (PE) 0603207N into PE 0604218N Air Ocean Equipment Engineering Projects as a result of a Budget Activity (BA) reclassification.
                                             Remote Sensing Capability Development characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.
Remote Sensing Capability Development characterizes ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities. The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.
                                             
                                                 
                                                     Remote Sensing Capability Development
                                                     
                                                         
                                                             3.816
                                                             0
                                                             Continued data collection in various weather and sea states to broaden the range of environmental conditions and reduce uncertainty in environmental prediction. Continued software algorithm performance analysis.  Continued software algorithm enhancements to automatically detect oceanographic phenomena.  Continued software algorithm enhancements and modifications to support transition to a new architecture. Continued to implement the algorithm performance assessment strategy as well as the test and evaluation plans.  Documented software algorithm test reports.  Conducted algorithm Integration Decision. Continued to integrate algorithms for access over the network. Continued development of training to provide the user community education on using the different tools and applications. Coordinated Task, Collect, Process, Exploit, Disseminate (TCPED) process amongst inter-agencies to support Navy Missions.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Remote Sensing Capability Dev.
                                                     Collect remote sensing and ground truth data in various weather and sea states to broaden the range of environmental conditions and reduce uncertainty in environmental prediction. Develop and enhance software algorithms to automatically detect oceanographic phenomena. Integrate algorithms for access over the network. Enhance existing toolsets to provide users robust applications to assist in their daily tasks. Develop training to provide the user community education on using the different tools and applications. (Details held at a higher classification)
                                                     
                                                         
                                                             0.058
                                                             0
                                                             Continue efforts to coordinate the TCPED process across DoD and civilian government agencies to support Navy Missions.
Supported transition of SEAHORSE algorithms to operations.
                                                        
                                                    
                                                     
                                                         
                                                             0.324
                                                             0
                                                             Increase investment in new technology that allows for  an accelerated pace to detect oceanographic phenomena of ocean science transitions in the interest of national security for Task Force Ocean.
                                                        
                                                         
                                                             0.327
                                                             0
                                                        
                                                         
                                                             0.327
                                                             0
                                                             Invest in new technology that allows for an accelerated pace to detect oceanographic phenomena of ocean science transitions in the interest of national security for Task Force Ocean.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY2019 to FY2020
                                                    
                                                
                                            
                                             Remote Sensing Capability Development is being managed as a Program Executive Office (PEO) Project, via a Project Definition Document (PDD) construct for acquisition rigor and oversight.
Remote Sensing Capability Development is being managed as a PEO Project leveraging the Rapid Development and Deployment (RDD) construct for rigor and discipline.
                                             Available in the Project's Requirements Definition Package (RDP).
Classified performance metrics are available in the Project's Requirements Definition Package (RDP) approved 14 July 2015
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Due to a change in contract strategy funds were sent to Cubic vice Raytheon beginning in FY17.
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FFP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 1.781
                                                                 
                                                                     0.521
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.302
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 1.942
                                                                 
                                                                     0.944
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.886
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FFP
                                                             Raytheon
                                                             MA
                                                             
                                                                 1.070
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.070
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             NUWC
                                                             Keyport, WA
                                                             
                                                                 0.232
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.232
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FFP
                                                             Cubic
                                                             San Diego, CA
                                                             
                                                                 1.041
                                                                 
                                                                     1.068
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.109
                                                            
                                                        
                                                         
                                                             REMOTE SENSING CAPABILITY DEVELOPMENT DATA COLLECTION
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.210
                                                                 
                                                                     0.058
                                                                     2018-01
                                                                
                                                                 
                                                                     0.324
                                                                     2019-01
                                                                
                                                                 
                                                                     0.327
                                                                
                                                                 
                                                                     0.327
                                                                     2019-11
                                                                
                                                                 5.176
                                                                 6.095
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.967
                                                                 
                                                                     0.453
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.420
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 1.922
                                                                 
                                                                     0.830
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.752
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             SSC Pacific
                                                             SAN DIEGO, CA
                                                             
                                                                 1.081
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.375
                                                                 1.456
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FP
                                                             BAH
                                                             Virginia
                                                             
                                                                 0.345
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.345
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FP
                                                             BAH
                                                             VA
                                                             
                                                                 0.537
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.374
                                                                 0.911
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603207N_2363_DOT_L39_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Remote Sensing Capability Development
                                                     
                                                         
                                                             Data Collection:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Enhancements:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Integration Decision: Algorithm Integration Decision 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Integration: System Integration 5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Integration: System Integration 6
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Testing:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Training Development:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Performance Analysis:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Remote Sensing Capability Dev.
                                                     
                                                         
                                                             Data Collection:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Development:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Application Development:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Integration:: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Testing:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Training Development:: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3207
                                         Fleet Synthetic Training
                                         
                                             2.399
                                             0.243
                                             0.266
                                             0.283
                                             0.283
                                             0.305
                                             0.326
                                             0.332
                                             0.339
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Fleet Synthetic Training (FST) provides Naval Forces with an enhanced in-port training capability.  Integrating embedded shipboard training devices, aircraft and submarine simulators into an interoperable network with joint, coalition and interagency partners will provide more effective training for our deploying naval forces. 

A key factor in achieving this new way of training our Naval Forces is to ensure that the required training is based on realistic characterizations of the physical environment.  This project develops and delivers software that characterizes the ocean and atmospheric environments; adjusts to meet fleet-required training scenarios; allows synthetic training to be conducted in areas of planned and contingency operations and provides sufficient detail to simulate the real-world conditions of the physical environment in those areas of interest.
                                             
                                                 
                                                     Fleet Synthetic Training
                                                     Ballistic Missile Defense (BMD) Fleet Synthetic Training (FST) at sea effort will provide the capability to conduct integrated Live, Virtual, and Constructive (LVC) single or multi-ship exercises with ships at sea using the Navy Continuous Training Environment (NCTE).  This capability will support BMD mission area Fleet training and mission rehearsal in theater, allow ships to participate in Combatant Command (CCMD) mandated BMD exercises while pier-side or underway, as well as enhance BMD training objective accomplishment in current Optimized Fleet Response Plan (O-FRP) underway training events such as Composite Training Unit Exercises (COMPTUEX) and Joint Task Force Exercises (JTFEX). The NCTE and FST directly support Fleet training readiness, strike group and BMD platform deployment certifications.
                                                     
                                                         
                                                             0.243
                                                             0
                                                             - Developed Machine-to-Machine (M2M) capability for Environmental Data Cube Support System (EDCSS) interface in support of environmental product generation.
- Researched possible Fleet Synthetic Training (FST) integration into advanced Training (integrated team trainers, warfighting development center support, etc.).
- Researched/implemented LVC capability leveraging virtual testbed and Full Motion Video/Joint Semi-Automatic Forces/Next Generation Threat System research.
- Developed support for Electromagnetic Maneuver Warfare (EMW) leveraging Full Motion Video/Joint Semi-Automatic Forces/Next Generation Threat System research.
                                                        
                                                    
                                                     
                                                         
                                                             0.266
                                                             0
                                                             - Implement On-Demand Cloud-Hosting to dynamically scale to workloads, thus making it more efficient, able to scale up for large jobs, and ultimately saving future operating costs.
- Develop a service around advanced propagation model which can be called by any simulation in the Navy Continuous Training Environment (NCTE).
- Devise Ensemble Model extensions to enable registration and cataloging of ensemble members and subsequent generation of products from individual members as well as cross-member analysis products (e.g., probability and/or range and mean products).
                                                        
                                                         
                                                             0.283
                                                             0
                                                        
                                                         
                                                             0.283
                                                             0
                                                             - Complete On-Demand Cloud-Hosting to dynamically scale to workloads, thus making it more efficient, able to scale up for large jobs, and ultimately saving future operating costs.
- Further develop SensorSim to provide increased simulated sensor effects as an external service to provide standard and consistent sensor effect modeling across the NCTE and offer ease of extension and modification.
- Research a Search and Rescue (SAR) capability to provide the necessary environmental data in an executable format with existing capabilities or as an interactive tool to allow an end-user to provide inputs such as the location of the incident and entity in the water, then model the drift path of the object or person.
- Implement and execute a service around advanced propagation model which can be called by any simulation in the Navy Continuous Training Environment (NCTE).
- Develop Fleet Synthetic Training which provides integrated live, virtual, and constructive single or multi-ship exercises in support of Ballistic Missile Defense (BMD).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase between FY19 and FY20 enhances advance technology to support Ballistic Missile Defense Fleet Synthetic Training which provides integrated live, virtual, and constructive single or multi-ship exercises.
                                                    
                                                
                                            
                                             The included technology developments are primarily in-house with contractor participation through existing vehicles.
                                             1) The Navy will produce meteorological and oceanographic environmental databases for all NCTE exercise areas.  Will implement, test, and integrate with Joint Semi Automated Forces (JSAF) and other federates in accordance with requirements.

2) The Navy will complete data and architecture integration, including information assurance compliance for provision of synthetic meteorological and oceanographic data to the NCTE.  Data and products will be available via Naval Oceanography Command Portal (NEP-Oc), DVD and/or Machine-to-Machine (M2M) during planning and execution of FST events.                                                                                                                  
                                                                                                                      3) The Navy will produce products based on synthetic ocean environment and synthetic satellite/radar imagery based on meteorological environmental data for all NCTE exercise areas. Products are utilized in planning and execution of FST events.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.558
                                                                 
                                                                     0.083
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.106
                                                                
                                                                 
                                                                     0.106
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.212
                                                                 
                                                                     0.031
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.053
                                                                
                                                                 
                                                                     0.053
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.369
                                                                 
                                                                     0.039
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.043
                                                                
                                                                 
                                                                     0.043
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.451
                                                            
                                                        
                                                         
                                                             Studies and Analysis
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.469
                                                                 
                                                                     0.039
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.043
                                                                
                                                                 
                                                                     0.043
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.551
                                                            
                                                        
                                                         
                                                             Award Fees
                                                             WR
                                                             NAWC TSD (Orlando, FL)
                                                             FL
                                                             
                                                                 0.093
                                                                 
                                                                     0.012
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.017
                                                                
                                                                 
                                                                     0.017
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.122
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             N/A
                                                             N/A
                                                             
                                                                 0.119
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.119
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.321
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.321
                                                            
                                                        
                                                         
                                                             Development Test and Evaluation
                                                             WR
                                                             AER
                                                             VA
                                                             
                                                                 0.258
                                                                 
                                                                     0.039
                                                                     2018-01
                                                                
                                                                 
                                                                     0.266
                                                                     2019-01
                                                                
                                                                 
                                                                     0.021
                                                                
                                                                 
                                                                     0.021
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.584
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3207
                                                     
                                                         
                                                             Fleet Synthetic Training: Database Development:
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fleet Synthetic Training: Architecture:
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fleet Synthetic Training: Performance Surface Improvements:
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fleet Synthetic Training: Development Work:
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fleet Synthetic Training: Studies:
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3404
                                         Tactical Environmental Support
                                         
                                             0.000
                                             0.315
                                             2.595
                                             2.619
                                             2.619
                                             2.643
                                             2.672
                                             2.684
                                             2.738
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Tactical Environmental Support Project (3404) enables the future warfighter to leverage environmental data gathered, assimilated and predicted under Projects 2341 (METOC Collections) and 2342 (METOC processing) by incorporating them into warfighting technological, net-centric applications that shape the way in which commanders engage the enemy, take full advantage of environmental conditions (and their impacts on systems and sensors) and complete the mission in the most efficient manner feasible.  These software decision support tools complement the capabilities found in the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) Program of Record, and provide platform, sensor, communications, and weapon systems performance assessments for littoral and deep-strike warfighters.  The following warfighting disciplines benefit directly from these METOC Exploitation capabilities:  (1) Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare, (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).
                                             
                                                 
                                                     Tactical Environmental Support
                                                     The Tactical Environmental Support Project (3404) enables the future warfighter to leverage environmental data gathered, assimilated and predicted under Projects 2341 (METOC Collections) and 2342 (METOC processing) by incorporating them into warfighting technological, net-centric applications that shape the way in which commanders engage the enemy, take full advantage of environmental conditions (and their impacts on systems and sensors) and complete the mission in the most efficient manner feasible.  These software decision support tools complement the capabilities found in the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) POR, and provide platform, sensor, communications, and weapon systems performance assessments for littoral and deep-strike warfighters. 

The following warfighting disciplines benefit directly from these METOC Exploitation capabilities (1) Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare, (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW). Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             0.315
                                                             0
                                                             - Continue:  Provide a new ashore (reach back) radar/radio frequency (RF) and electro-optical (EO) performance products system that is modular, extensible, and high fidelity environmental model-driven that can serve as a replacement for the current tactical decision aids (TDAs) for RF: AREPS (Advanced Refractive Effects Prediction System), and EO: TAWS (Target Acquisition Weapons Software). 
- Continue:  Enhance TrueView/Builder to maximize impact on and relevance to Navy and Marine Corps operations; make it fully compatible with Navy and Marine Corps operational computer systems and networks.
- Continue:  Leverage The Scalable Tactical Acoustic Propagation Loss Engine (STAPLE) Transitions project to support on-going transition of OAML model and database improvements into STAPLE in order to provide a common core element to a large number of Fleet ASW tactical and high fidelity training systems.
- Continue:  Improve Parabolic Equation (PE) modeling of passive sonar performance modeling within the TOPSIDE mission planner for regional ASW modeling; improve the physics and utility of the RAM/Seahawk model to extend to higher frequencies.
- Continue:  Evaluate and develop algorithms that leverage optical remote sensing data from Sentinel-3A, JPSS-1 VIIRS, Sentinel-3B and work toward transition of algorithms.
- Continue:  Improve the Naval Research Laboratory Atmospheric Acoustic Propagation (NRLAAP) system by developing new multi-vehicle simulation capabilities, incorporating the effects of propagation and ambient noise uncertainty/variability into probability of detection calculations, and improving the efficiency of the model calculations by incorporating advances from the NRL base program "Atmospheric environmental acoustic features for reduction of performance prediction time".
- Continue:  Work toward EPMA improvements, including: (1) New services to modernize MIW databases for imagery; (2) Refresh of environmental workflows for Bathymetry, Salinity, Temperature, Optics, and Currents; (3) Integration with new Mine Contact Database; (4) Define requirements for integration with Net-Centric Sensor Analysis for Mine Warfare (NSAM), NAVSEA Surface Mine Warfare Program (PMS-495), Naval Surface Warfare Center - Panama City Division (NSWC-PCD); (5) Demonstrate interoperability with latest NSAM service architecture.
- Continue:  Provide automated mission-relevant water sampling plans with joint optimization of varied observing systems: gliders, profiling floats, shipboard, satellite, buoy, air-deployed, etc.
- Continue:  Improvement and validation of the Navy Surface Layer Atmospheric Model (NAVSLaM), based on evaluation of recent applied research results and the availability of experimental datasets and produce a sample near-surface Cn2 (turbulence) climatology database for evaluation purposes.
- Begin:  Improve Builder software to include Bragg Line analysis, upgrades to the Ionospheric model and upgrades to output metadata.
                                                        
                                                    
                                                     
                                                         
                                                             2.595
                                                             0
                                                             - Complete:  Provide a new ashore (reach back) radar/radio frequency (RF) and electro-optical (EO) performance products system that is modular, extensible, and high fidelity environmental model-driven that can serve as a replacement for the current tactical decision aids (TDAs) for RF: AREPS (Advanced Refractive Effects Prediction System), and EO: TAWS (Target Acquisition Weapons Software).
- Continue:  Improve Builder software to include Bragg Line analysis, upgrades to the Ionospheric model and upgrades to output metadata.
- Complete:  Enhance TrueView/Builder to maximize impact on and relevance to Navy and Marine Corps operations; make it fully compatible with Navy and Marine Corps operational computer systems and networks.
- Complete:  Leverage The Scalable Tactical Acoustic Propagation Loss Engine (STAPLE) Transitions project to support on-going transition of OAML model and database improvements into STAPLE in order to provide a common core element to a large number of Fleet ASW tactical and high fidelity training systems.
- Complete:  Improve Parabolic Equation (PE) modeling of passive sonar performance modeling within the TOPSIDE mission planner for regional ASW modeling; improve the physics and utility of the RAM/Seahawk model to extend to higher frequencies.
- Complete:  Evaluate and develop algorithms that leverage optical remote sensing data from Sentinel-3A, JPSS-1 VIIRS, Sentinel-3B and work toward transition of algorithms.
- Complete:  Improve the Naval Research Laboratory Atmospheric Acoustic Propagation (NRLAAP) system by developing new multi-vehicle simulation capabilities, incorporating the effects of propagation and ambient noise uncertainty/variability into probability of detection calculations, and improving the efficiency of the model calculations by incorporating advances from the NRL base program "Atmospheric environmental acoustic features for reduction of performance prediction time".
- Complete:  Work toward EPMA improvements, including: (1) New services to modernize MIW databases for imagery; (2) Refresh of environmental workflows for Bathymetry, Salinity, Temperature, Optics, and Currents; (3) Integration with new Mine Contact Database; (4) Define requirements for integration with Net-Centric Sensor Analysis for Mine Warfare (NSAM), PMS-495, NSWC-PCD; (5)  Demonstrate interoperability with latest NSAM service architecture.
- Complete:  Provide automated mission-relevant water sampling plans with joint optimization of varied observing systems: gliders, profiling floats, shipboard, satellite, buoy, air-deployed, etc.
- Complete:  Improvement and validation of the Navy Surface Layer Atmospheric Model (NAVSLaM), based on evaluation of recent applied research results and the availability of experimental datasets and produce a sample near-surface Cn2 (turbulence) climatology database for evaluation purposes.
- Initiate:  Leverage lessons learned from NAVSLaM to create a holistic approach to atmospheric boundary laryer turbulence observation, data-basing and modeling, as they pertains to Navy tactical problems.
- Initiate:  Enhancements to newly fielded RF and EO capability that incorporates Fleet user feedback and tactical lessons learned.
- Initiate:  Explore synergies with other DoD ocean observation system initiatives in order to rapidly advance and scale-up Navy ocean observation systems, data exfiltration, data assimilation and forward modeling capabilities.
- Initiate:  Fully explore artificial intelligence (AI) and machine learning aspects of EPMA, to include optimization within private cloud and "big data analytics" architectures.  Incorporate "mirrored" test and evaluation computational environments when fielding new EPMA capabilities.
- Initiate:  Develop technologies that will improve NAVAIR's ability to quickly integrate newly developed NRLAAP capabilities.
- Initiate:  Explore options in terms of long-term, state-of-the-art maintenance of and improvements to PE and ASW modeling.
- Initiate:  Explore means of integrating STAPLE with newly developed cloud-based OAML software distribution capability.
- Initiate:  Make additional modifications to TrueView/Builder in order to meet new Fleet operational and Cyber requirements in an agile manner.
- Initiate:  Leverage lessons learned from remote sensing data algorithms for use in SmallSats and other newly emerging remote sensing technologies.
                                                        
                                                         
                                                             2.619
                                                             0
                                                        
                                                         
                                                             2.619
                                                             0
                                                             In FY 2020 Tactical Environment Support will focus on the Improving the Builder software to include Bragg Line analysis, upgrades to the Ionospheric model and upgrades to output metadata. Leverage lessons learned from NAVSLaM to create a holistic approach to atmospheric boundary laryer turbulence observation, data-basing and modeling, as they pertain to Navy tactical problems. Enhancements to newly fielded RF and EO capability that incorporates Fleet user feedback and tactical lessons learned. Explore synergies with other DoD ocean observation system initiatives in order to rapidly advance and scale-up Navy ocean observation systems, data exfiltration, data assimilation and forward modeling capabilities. Fully explore artificial intelligence (AI) and machine learning aspects of EPMA, to include optimization within private cloud and "big data analytics" architectures. Incorporate "mirrored" test and evaluation computational environments when fielding new EPMA capabilities. 

Develop technologies that will improve NAVAIR's ability to quickly integrate newly developed NRLAAP capabilities. 

Explore options in terms of long-term, state-of-the-art maintenance of and improvements to PE and ASW modeling. 

Explore means of integrating STAPLE with newly developed cloud-based OAML software distribution capability. 

Make additional modifications to TrueView/Builder in order to meet new Fleet operational and Cyber requirements in an agile manner. 

Leverage lessons learned from remote sensing data algorithms for use in SmallSats and other newly emerging remote sensing technologies. 

Develop and transition 4D performance surfaces and optimized suite of analyses and forecasts to identify hazardous weather and EM propagation forecasts along Triton UAS flight paths. Sensible weather variables that affect Triton and will be developed include cloud-free line-of-sight, improved turbulence probability, convection and lightning hazard probability, improved flight level winds, and cross-winds at the air base for both takeoff and landing.  Algorithms for more physically-based turbulence diagnosis will be developed, along with improve cloud microphysics capable of representing convection and lightning hazards. EM propagation routines will be developed to forecast probability of red detection areas (Priority T-1a, E-1c, and RTP Topic 5). Routines to forecast cloud-free line-of-sight will be developed to forecast EO/IR sensor effectiveness.

Integrate Oceanographic and Atmospheric Model Library (OAML) model and database updates into the Scalable Tactical Acoustic Propagation Loss Engine (STAPLE) baseline.  Work with the Sensor Optimization Working Group (SOWG) on suitability of OAML updates for Fleet implementation.  Provide STAPLE update coordination.  Maintain STAPLE configuration management and documentation

Incorporate the latest in 6.1/6.2 research into the Navy's operational low-frequency passive acoustic models, Navy Standard Parabolic Equation (NSPE) and Uncertainty Band (uBand).  Upgrades to NSPE include ice-covered sea surface elastic effects and a new variable depth grid finite-difference algorithm.  Upgrades to uBand include cumulative uncertainty effects, a new input front-end, and several new surface duct treatment algorithms.

Modifications to ray path calculations of GRAB-3D for vertical wall scenarios; convert the existing mathematical model to the proposed numerical model accounting for source bearing launch versus target bearing receiving angles; compute the acoustic pressure on a wave at the current source bearing launch angles with Caustic correction; refine/validate CASS-3D with MODSS SDSNE dataset (obtained in Phase I Base); convert validated FORTRAN model to C++ and multi-thread.
6) Develop and document an OAML Submission Plan (OSP), file an ECP, and submit CASS-3D to OAML to begin the approval process

Develop techniques to conduct near real-time RF channel estimation using distributed EW/IO receivers in combination with Blue Force emitters of opportunity, and an efficient operator interface and display for interpreting the complex and rapidly changing urface EW environment. PCAP will develop a system that combines previously-developed elements, namely Refractivty Data Fusion (RDF) and Refractivity from Radio (RFR), and makes the information available to an operator in real-time.

implement Variable Resolution (VR) BAGs into its survey and production workflow, which will require the development of tools for the exploitation of this new structure.  The goal of this effort will be to provide this capability and toolset to NAVOCEANO.  The Naval Research Laboratory's (NRL) effort will include the determination of the best approach for design/development of the tools, develop the tools, coordinate appropriate demonstrations to all required parties, and to provide software documentation to the customer.

Improve the accuracy of Tactical Decision Aide (TDA) acoustic performance calculations in support of surface ship operations by reconciling Fleet sonar data with the OAML models and databases.  Conversely, the Fleet data will be used to validate and upgrade the OAML models and databases.

The objective of the effort is to improve the predicted performance of tactical weapon systems by measuring key environmental parameters in the battle space with tactical sensors.  This is to be accomplished through the development, demonstration, and transition of new Through-the-Sensor data collection, extraction, processing, and dissemination techniques.   System specifications to extract environmental data from tactical warfare sensors for use in on-scene decision aids will be developed.  Sensors will include acoustic, oceanographic, and atmospheric environmental sensors.  Data transformation goals include environmental data acquisition using advanced data processing techniques and rapid information dissemination capabilities.  Data dissemination goals include integrating and exposing sensor data across Navy enclaves.

Improve accuracy and efficacy of clutter extraction algorithms and processes utilized in the creation of Clutter databases for NAVO.    Process currently utilizes AN/SQQ-89(A) recorded data.  This task would also explore feasibility of future real time clutter extraction.

Geospatially derived acoustic ground analysis has been shown to yield high correlation with acoustic signal excess range predictions generated from physics-based Transmission-Loss (TL) models.  We propose to provide a high-performance tool implementing a promising method by which the integration of empirical geospatial acoustic high/low ground analysis may be used to optimized traditional physics-based sensor performance predictions.  These optimizations range from narrowing choices on frequency performance, sensor performance, and range within which TL is computed.

The goal of this proposed effort is to improve the accuracy and expand the capabilities of models, algorithms and databases that characterize atmospheric impacts on electromagnetic and electro-optical (EM/EO) sensors, weapons, EW/ES and communications systems.  Ultimately, this effort will directly help in providing U.S. warfighters with enhanced battlespace awareness to optimize Electromagnetic Maneuver Warfare (EMW) decision making and planning for the current or predicted environmental conditions.  These NPS-developed models, algorithms and databases (including NAVSLaM, EDC, UADC, VRPBA, RSMA-ED, Upper-Air Cn2 models, Cn2 climatology and others) will be submitted to the CNMOC Oceanic and Atmospheric Master Library (OAML) in order to make fully tested, validated, documented and accredited products available "off the shelf" to U.S. DoD researchers and developers of EM/EO prediction TDAs and systems when and as needed.  These NPS products are also disseminated to a multitude of U.S. DoD agencies and researchers prior to submission to OAML for research, development, testing and evaluation purposes.

Optimize placement of unmanned oceanographic sensors for assimilation into numerical forecasts using technologies such as Guidence for Heterogeneous Observing SysTems (GHOST) developed and maintained by NRL 7300. Optimally integrate the sensor/vehicle allocation, model performance optimization, situational awareness and overall mission planning tasks into capabilities that can be transitioned to the Glider Operations center at NAVOCEANO for use with GHOST guidance. In addition, couple functionality with TOPSIDE software such that the tactical analyst can receive authoritative environmental information to inform operational decisions and to visualize mission definition input as well as platform instruction output from GHOST.

work towards transitioning a new probabilistic aerosol forecasting system, ensemble Navy Aerosol Analysis Prediction System (ENAAPS), to operations.  ENAAPS was previously ported to the Navy DoD Supercomputing Resource Center (DSRC) computers and developed as a near-real-time (NRT) system run using Cylc with evaluation of the ensemble mean forecast.  In the proposed work, new metrics will be developed for evaluating ensemble spread and used to evaluate the NRT 5 day forecasts, bias correction code for post-processing of the ensemble mean forecast will be added to the NRT system, and new probabilistic aerosol products will be developed.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is not significant change from FY2019 to FY2020.
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies are to support the Tactical Environmental Support Project to develop, demonstrate and validate products and decision aids to understand and predict the impact of the environment on military operations.
                                             Goal: Develop techniques and tools to transform traditional METOC predicted variables into more directly tactially relevant variables, and allow METOC personnel and others to understand the impact of the environment on sensors, communications, and weapons.  Focus areas include, but are not limited to, electromagnetic maneuver warfare, electro-optical impacts (of environment on sensors and weapons systems), and anstisubmarine warfare. Metric -- Tasks will address no less than 75% of applicable capability gaps and requirements.
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                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: STAPLE Transitions -- NSWCCD
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                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: TOPSIDE Acoustics Support / Sonar Performance Engine (SPE)/ RAM-Seahawk Upgrade 1.1 (was FY17-TES-09-N) -- OASIS, Inc.
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                                                             Numerical prediction in support of atmospheric acoustics characterization: Atmospheric Acoustic Propagation (AAP) -- NRL-MRY
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                                                             Numerical prediction in support of EM warfare and spectrum operations: RTP:  Electromagnetic Spectrum Performance Products Ashore -- NRL-MRY / NRL-DC / SSC-PAC
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                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
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                                             Decision Support Products & Dissemination efforts enable the future warfighter to leverage environmental data gathered, assimilated, predicted and exploited by optimizing data formatting, compression, packaging, depiction, data-basing and transfer methodologies that permit the rapid dissemination of actionable battlespace environmental (METOC) information over tactical and reach-back networks.  This project ensures warfighters, commanders and those who support them are fully synchronized in terms of environmental data products shared among a multitude of platforms, systems and common operating pictures (COPs).  METOC information is highly dynamic.  Just as time synchronization is essential to navigation principles, timely METOC knowledge and information are vital to battlespace environmental exploitation, placing the warfighter and support elements in spatial and temporal synchronization, and at a collective advantage, in terms of the current and predicted states of the ocean and atmosphere.
                                             
                                                 
                                                     Decision Support Products & Dissemination
                                                     The Decision Support Products and Dissemination Project (3405) enables the future warfighter to leverage environmental data gathered, assimilated, predicted and exploited under Projects 2341 (METOC Collections), 2342 (METOC processing) and 3404 (METOC exploitation) by optimizing data formatting, compression, packaging, depiction, data-basing and transfer methodologies that permit the rapid dissemination of actionable battlespace environmental (METOC) information over tactical and reach-back networks.  This project ensures warfighters, commanders and those who support them are fully synchronized in terms of environmental data products shared among a multitude of platforms, systems and common operating pictures (COPs).  METOC information is highly dynamic.  Just as time synchronization is essential to navigation principles, timely METOC knowledge and information synchronization is vital to battlespace environmental exploitation, placing the warfighter and all of those who support him on the "same sheet of music" and at a collective advantage, in terms of the current and predicted states of the ocean and atmosphere. 

Accomplishments and plans described below are examples for each effort category.
                                                     
                                                         
                                                             0.315
                                                             0
                                                             - Continue:  Mature the A3PET capabilities already demonstrated in the prototype; provide an intuitive, interactive user interface, and provide a service application programming interface (API) for potential programmatic use by backend components in the future.
- Continue:  Provide acoustically consistent oceanographic confidence estimates based on current continuous ocean model/data comparisons for the Navy's operational ocean and acoustics communities.
- Initiate:  Evaluate global ocean analyses and forecasts from different national/international centers, with respect to both hydrographic and acoustic properties. 
- Initiate:  Develop ship routing and base preparedness algorithms so that they can be employed on the following systems:  the Automated Tropical Cyclone Forecast System (ATCF), the Joint METOC Viewer (JMV), and the Advanced Weather Interactive Processing System Version II (AWIPS II).
                                                        
                                                    
                                                     
                                                         
                                                             1.094
                                                             0
                                                             - Continue:  Evaluate global ocean analyses and forecasts from different national/international centers, with respect to both hydrographic and acoustic properties.
- Continue:  Develop ship routing and base preparedness algorithms so that they can be employed on the following systems:  the Automated Tropical Cyclone Forecast System (ATCF), the Joint METOC Viewer (JMV), and the Advanced Weather Interactive Processing System Version II (AWIPS II).
- Complete:  Provide acoustically consistent oceanographic confidence estimates based on current continuous ocean model/data comparisons for the Navy's operational ocean and acoustics communities.
- Complete:  Mature the Advanced Air ASW Planning abs Evaluation Tool (A3PET) capabilities already demonstrated in the prototype; provide an intuitive, interactive user interface, and provide a service application programming interface (API) for potential programmatic use by backend components in the future.
- Initiate:  Explore the use of oceanographic confidence estimates derived from model/data comparisons to improve Navy ocean and acoustic models and tactical decision aids.
- Initiate:  Leverage lessons learned from ocean analysis and forecast evaluations in order to improve databases, data assimilation techniques and ocean and acoustic models in a more synergistic way.
- Initiate:  Leverage lessons learned from A3PET to create a holistic approach to real-time ASW mission planning and re-tasking by exploring machine learning, high-performance computing, cloud computing and "big data analytics" aspects of the ASW mission planning and associated ocean environment problem.
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                                                             Evaluate global ocean analyses and forecasts from different national/international centers, with respect to both hydrographic and acoustic properties. 

Complete Develop ship routing and base preparedness algorithms so that they can be employed on the following systems the Automated Tropical Cyclone Forecast System (ATCF), the Joint METOC Viewer (JMV), and the Advanced Weather Interactive Processing System Version II (AWIPS II). 

Explore the use of oceanographic confidence estimates derived from model/data comparisons to improve Navy ocean and acoustic models and tactical decision aids.  Initiate Leverage lessons learned from ocean analysis and forecast evaluations in order to improve databases, data assimilation techniques and ocean and acoustic models in a more synergistic way. 

Leverage lessons learned from A3PET to create a holistic approach to realtime ASW mission planning and retasking by exploring machine learning, highperformance computing, cloud computing and "big data analytics" aspects of the ASW mission planning and associated ocean environment problem. 

Develop a divisionwide system for verification and validation that includes access to statistics for model runs by authorized external users. By leveraging community based tools, we can build a unified verification framework which is consistent across the suite of models and also consistent with our operational partners.  Such a framework would allow us to make use of more modern, feature based verification metrics that can assist with identification and diagnosis of specific sources of model error. In addition, this modern framework would allow NRL to better tailor our verification products to inform data assimilation and model development, as well as the needs of the end user.  Finally, a consistent model verification framework would aid in collaboration with other U.S. partners (e.g. NCEP, JEDI) who are employing the same community tools.

The goal of this project is to create a framework and supporting technologies that will enable sharing and coordination of METOC data across multiple providers, enclaves, and domains.  This includes creating a realtime master index of all model output products across multiple providers and domains, a grid generalization system that is able to pull and transform gridded model outputs from multiple sources, and a modular dissemination system that will support a wide variety of METOC data consumers. Each of these components can exist and operate at multiple nodes across agencies and network domains. extend the Adaptive Air ASW Planning and Evaluation Tool (A3PET) realtime ASW missionplanning tool to incorporate critical capabilities request by Fleet Users.  This effort will develop additional capability to the existing tool, including modeling of Active Sonobuoys, modeling buoy drift and buoy deployment latency, as well as adding in overlay import/export functionality for more efficient MPRA mission planning.  This effort extends the A3PET MPRA mission planning tool capability delivered in FY18.migrate the OAML library, administrative, and management functions to a cloud based approach. This will provide more efficient maintenance and distribution of the databases, algorithms and models. It will also provide better compatibility with future programs.Implement wind probabilities for Southern Hemisphere, SMOS winds and fixes, RI aid upgrades or consensus upgraded into ATCF; Evaluation of FNMOC version of WAVEWATCH ensemble based on JTWC forecasts.Apply and develop machine learning methods to modeling efforts to help identify model environments and scenarios that help validate the model against measured acoustics and/or reconstruct active acoustic events.
                                                        
                                                         
                                                             0.000
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                                                             N/A
                                                        
                                                         There is no significant change from FY2019 to FY2020.
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies are to support the  Decision Support Products & Dissemination Project to develop, demonstrate and validate products and decision aids to provide environmentally based recommendations to commanders at the Strategic, Operational, and Tactical levels of military operations.
                                             Goal: Develop techniques and tools to provide tactially relevant METOC based advice to military commanders. Focus areas include, but are not limited to, electromagnetic maneuver warfare, electro-optical impacts (of environment on sensors and weapons systems), and anstisubmarine warfare. Metric -- Tasks will address no less than 75% of applicable capability gaps and requirements.
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                                                             Forward-based ocean and ocean acoustics modeling and data assimilation: Numerical prediction in support of Navy Resource protection: ship routing and base preparedness algorithms
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                                 Aviation Survivability addresses the issues of aircrew and platform survivability, focusing on enhancing overall opportunity for aircrew and platform protection and enhanced performance.  The capabilities addressed under this program element counter emerging threats of next generation operational weapons systems and enhance combat effectiveness in future operational mission scenarios.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
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                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.052
                                                     -0.052
                                                
                                            
                                        
                                    
                                     0584 - All efforts have been combined under the area of Advanced Technology Crew Station. All the current research and resultant protective devices within this project unit are designed to improve Human Performance, Protection and Sustainment in the cockpit, and therefore are combined into one overarching area.
                                
                                 
                                     
                                         0584
                                         Acft Protective Clothing
                                         
                                             101.721
                                             2.469
                                             3.918
                                             4.117
                                             4.117
                                             4.177
                                             4.213
                                             4.121
                                             4.203
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 0584 develops, demonstrates, and validates technologies designed to enhance warfighter performance, protection, injury prevention, mission effectiveness, and survivability. The project addresses aircrew readiness; life support equipment; physiological episodes; hearing protection and communication intelligibility; advanced helmet vision systems; laser eye protection and supporting technologies; escape and crashworthy systems; active/passive restraint systems; survival and evasion; aircrew/injury modeling; crew centered cockpit design control stations and aircraft maintainer protection.  Fully protected and mission ready Aircrew are a critical component of Ready Basic Aircraft.  The goal is to ensure they are able to perform their mission effectively on time, safely, every time.   Project 0584 responds to a number of operational requirements documents, including OR# 210-05-88 for Chemical and Biological protection, OR# 099-05-087 for Laser Eye Protection, Aircrew Laser Eye Protection (ALEP) joint operation requirements document JORD #513-88-99, and Capabilities Program Document (CPD) Night Vision Cueing and Display (NVCD).
                                             
                                                 
                                                     Advanced Technology Crew Station
                                                     
                                                         
                                                             1.158
                                                             0
                                                             Continue to mature aviation physiologic monitoring, warning system and its integration. Begin development of next
generation of high resolution (9 mega pixel) color digital near to mid infra-red sensors and micro displays. Explore
alternative Organic Light-Emitting Diode micro display technologies such as Wave Guide, Quantum dot, and flexible
displays; and near and short wave infra-red sensor development. Explore technologies to improve aircraft seating and bodymounted equipment to increase mission endurance and enhance crashworthiness. Complete testing, and refinement as
necessary, of the seat damper system and active seat cushion.
                                                        
                                                    
                                                     
                                                         
                                                             1.491
                                                             0
                                                             The government will be investigating the military utility of Magnetorheological (MR)-based damping systems. The goal is to investigate the capability of MR based damping systems to withstand harsh environments found onboard military vessels while continuing to perform as designed.  Prototypes delivered under this agreement will be subjected to extremely harsh conditions that are more representative of the expected.  These tasks are intended to begin the process of determining the robustness of the system under long periods of exposure to severe environments that exists onboard US Navy helicopters.  Prototype goggles using new technology will begin field testing.
                                                        
                                                         
                                                             4.117
                                                             0
                                                        
                                                         
                                                             4.117
                                                             0
                                                             Continue the development and testing of the military utility of Magnetorheological (MR) based vibration damping systems. Testing will investigate the capability of MR based damping systems to withstand harsh environments found onboard air and ground military vehicles where excessive impacts and vibration is causing debilitating injuries.  Prototype seating systems will be subjected to longer periods of exposure to extremely harsh conditions that are more representative of the expected field conditions.

Development of High Resolution Digital Night Vision Goggle will continue as a joint effort with the Army.  Begin integration of digital night sensors into both goggle and helmet mounted displays formats. Begin human laboratory and field testing. Assess feasibility of increasing the field of view.  

Advanced component development of a Physiological Monitor Warning System will continue.  The objective is to mature the development of the system so it will automatically resolve physiological issues.  Testing will be conducted to prove component and subsystem maturity. 

Continue to development of a biofidelic model of the entire spinal column based on actual human data and responses to stressors ranging from fatigue to blunt force trauma to better predict and prevent incidents that increase the level of back pain and long term disabilities. Redesign head borne prototype systems to increase functionality while reducing/optimizing loading on the head and spine to reduce strain and possible injury. Continue anthropometric assessments of the head, neck, spine, and whole body to mature a digital human modeling capability for aircrew and cockpit integration. 

Research is ongoing to develop a simple monitor (a small dot) which is placed on the front surface of eyewear to indicate when the device has reached its maximum amount of solar radiation before eyewear protective coating degradation begins and eyes are exposed to damaging solar rays. The effort will now address whether there's an associated degradation in the impact protection of the polycarbonate protective eye wear as the solar exposure increases. Conduct environmental testing and stability over time of the dielectric protective coating.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to development and testing to advanced Physiological Monitor Warning System component and subsystem maturity.
                                                    
                                                
                                                 
                                                     Advanced Integrated Life Support System
                                                     
                                                         
                                                             1.311
                                                             0
                                                             Investigate active measures of solarization and its effect on the ballistic properties of polycarbonate / other materials. Upgrade laser protection to withstand the impact of ultra-fast (femtosecond) high intensity pulses. Continue to mature on-shore supplier of Dielectric Coatings. Investigate the optimal integration of head borne prototype systems (Helmet Mounted Displays, Enhanced Visual Acuity, Hearing Protection with Active Noise Reduction and talk through capability, Modular Helmet, etc.) for increased functionality and reduced loading on the head and spine. Mature digital human modeling capability for crew accommodation and cockpit integration. Investigate methods to reduce spinal loading during normal and emergency operations, which may include investing in additional crash testing, such as joint H-46 crash tests.
                                                        
                                                    
                                                     
                                                         
                                                             2.427
                                                             0
                                                             The main emphasis will be on designing and constructing a working high resolution fully digital night vision goggle to be followed fully characterizing the subcomponents.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 due to moving all efforts to the Advanced Technology Crew Station accomplishment section. All efforts have been combined under the area of Advanced Technology Crew Station. All the current research and resultant protective devices within this project unit are designed to improve Human Performance, Protection and Sustainment in the cockpit, and therefore are combined into one overarching area.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 4268
                                                     Aviation Support Equipment
                                                     
                                                         63.995
                                                         37.874
                                                         55.915
                                                         55.415
                                                         0.500
                                                         58.072
                                                         61.614
                                                         73.629
                                                         74.812
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Primary Hardware Development for the Navy Advanced Technology Crew Station efforts will be performed under a Cost Plus Fixed Fee Indefinite Delivery Indefinite Quantity contract.
                                             Develop advanced crashworthy system level models, investigate improved visual search methodologies, and improve the ability to assess cockpit compatibility through new analytic approaches to anthropometry.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Pax River MD
                                                             
                                                                 34.982
                                                                 
                                                                     0.485
                                                                     2017-12
                                                                
                                                                 
                                                                     0.637
                                                                     2018-12
                                                                
                                                                 
                                                                     0.663
                                                                
                                                                 
                                                                     0.663
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Intevac
                                                             San Jose CA
                                                             
                                                                 5.118
                                                                 
                                                                     0.489
                                                                     2018-06
                                                                
                                                                 
                                                                     1.500
                                                                     2019-06
                                                                
                                                                 
                                                                     1.006
                                                                
                                                                 
                                                                     1.006
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 8.113
                                                                 8.113
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             MIPR
                                                             US Army CERDEC
                                                             Ft. Belvoir VA
                                                             
                                                                 3.515
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 3.565
                                                                 3.565
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Innovital
                                                             Calverton MD
                                                             
                                                                 0.145
                                                                 
                                                                     0.488
                                                                     2017-12
                                                                
                                                                 
                                                                     0.450
                                                                     2018-12
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.233
                                                                 1.233
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no Longer Funded in Budget Year or Outyears
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 23.340
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.340
                                                                 23.340
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake CA
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Physiological Monitoring
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Configuration Management
                                                             WR
                                                             NAWCAD
                                                             Pax River MD
                                                             
                                                                 3.007
                                                                 
                                                                     0.330
                                                                     2017-12
                                                                
                                                                 
                                                                     0.490
                                                                     2018-12
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support no Longer Funded in Budget Year or Outyears
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.232
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.232
                                                                 3.232
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River MD
                                                             
                                                                 5.516
                                                                 
                                                                     0.320
                                                                     2017-12
                                                                
                                                                 
                                                                     0.551
                                                                     2018-12
                                                                
                                                                 
                                                                     0.558
                                                                
                                                                 
                                                                     0.558
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E no Longer Funded in Budget Year or Outyears
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.240
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.240
                                                                 18.240
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River MD
                                                             
                                                                 4.095
                                                                 
                                                                     0.342
                                                                     2017-12
                                                                
                                                                 
                                                                     0.275
                                                                     2018-12
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             PO
                                                             NAVAIR
                                                             Pax River MD
                                                             
                                                                 0.481
                                                                 
                                                                     0.015
                                                                     2017-10
                                                                
                                                                 
                                                                     0.015
                                                                     2018-10
                                                                
                                                                 
                                                                     0.015
                                                                
                                                                 
                                                                     0.015
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt Svcs no Longer Funded in Budget Year or Outyears
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                                 0.010
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603216N_0584_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Acft Protective Clothing
                                                     
                                                         
                                                             Acquisition Milestones: Advanced Integrated Life Support Systems (AILSS)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Advanced Technology Crew Station
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0591
                                         Acft Survivability, Vulnerability & Safety
                                         
                                             46.604
                                             1.340
                                             1.502
                                             1.458
                                             1.458
                                             1.463
                                             1.502
                                             1.535
                                             1.568
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Aircraft Survivability, Vulnerability and Safety. This project develops prototype hardware to improve the survivability of Navy and Marine Corps aircraft. This project addresses the likelihood of an aircraft being hit (susceptibility) and the probability of a kill if the aircraft is hit (vulnerability). Types of programs funded under this project include signature reduction efforts, subsystem and component hardening and development of fire and explosion suppression techniques for fuel systems.
                                             
                                                 
                                                     Technology Requirements
                                                     
                                                         
                                                             0.028
                                                             0
                                                             Maintain a comprehensive Survivability Master Plan; assess technologies to identify survivability gaps as part of the OPNAV Aircraft Survivability Investment Strategy (OASIS); mature survivability assessment processes; support rotary wing and fixed wing programmatic requirements for survivability studies, assessments, and analyses.
                                                        
                                                    
                                                     
                                                         
                                                             0.045
                                                             0
                                                             Planned trade studies include threats assessments, vulnerability assessments of both rotary wing and fixed wing aircraft, and updates to the Survivability Master Plan.
                                                        
                                                         
                                                             0.040
                                                             0
                                                        
                                                         
                                                             0.040
                                                             0
                                                             Planned trade studies include: threats assessments; vulnerability assessments of both rotary wing and fixed wing aircraft; efficacy of USN/USMC simulation training systems within the updated threat system and EW environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Technology Requirements decreased from FY 2019 to FY 2020 because the master plan won't be updated in FY 2020
                                                    
                                                
                                                 
                                                     Technology Design & Development
                                                     
                                                         
                                                             1.260
                                                             0
                                                             Develop recommended courses of action to resolve survivability deficiencies; develop and support Integrated Aircraft Survivability Equipment (iASE) initiatives; manage, coordinate, or develop iASE capabilities and transition to programs of record. Begin investigating Virtual Electronic Combat Training System (VECTS) CH-53K integration concept; support MH-60R Tactical Demonstration to include Electric-Optical/Infrared and Radio Frequency threats; and provide coordinated support to update VECTS as needed for radar warning receiver APR-39 C(V2).
                                                        
                                                    
                                                     
                                                         
                                                             1.437
                                                             0
                                                             Integrate results from technology evaluation efforts to address program office survivability shortfalls with specific emphasis on iASE capability.
                                                        
                                                         
                                                             1.218
                                                             0
                                                        
                                                         
                                                             1.218
                                                             0
                                                             Conduct asymmetric threats modeling and analyses based on OASIS simulation study. Integrate iASE architecture within the USN/USMC simulation and training system environment.  Advance model development relating to Advanced Electronic Attack, Electro-Magnetic Maneuver Warfare, and spectrum dominance in support of air combat training and Live Virtual Constructive capabilities to improve aircraft survivability and lethality. Conduct combat situational awareness analyses to integrate existing federated capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Technology Design and Development decreased from FY 2019 to FY 2020 because it is anticipated that design and development efforts with countermeasures simulation hardware will have progressed to the point that prototype testing will begin in FY 2020.
                                                    
                                                
                                                 
                                                     Technology Test & Evaluation
                                                     
                                                         
                                                             0.052
                                                             0
                                                             Determine performance values for technologies to support survivability requirements; assess optimal cueing and informational displays to enhance aircrew situational awareness and facilitate susceptibility reduction techniques; support flight testing of prototype hardware and software solutions for Integrated Aircraft Survivability Equipment; develop, manage or support survivability technology demonstrations.
                                                        
                                                    
                                                     
                                                         
                                                             0.020
                                                             0
                                                             Implement test planning simulation solutions in a laboratory environment.
                                                        
                                                         
                                                             0.200
                                                             0
                                                        
                                                         
                                                             0.200
                                                             0
                                                             Integration, laboratory, and flight testing of prototype hardware in support of the Integrated Aircraft Survivability Equipment architecture development and in support of countermeasures simulation hardware. Integrate and chamber test Live Virtual Constructive solutions.  Begin testing combat situational awareness capability in a simulated environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Technology Test and Evaluation increased from FY 2019 to FY 2020 because it is anticipated that prototype testing of countermeasures simulation hardware will begin in FY 2020
                                                    
                                                
                                            
                                             Primary Hardware Development will be performed under either a Cost Plus Fixed Fee or a Firm Fixed Price contract.
                                             Evaluate 100% of deployed/developmental United States Navy/United States Marine Corp aircraft platforms for survivability deficiencies using Navy gap analysis as baseline. Identify prototype hardware solutions to address 25% to 50% of deficiencies, and initiate a minimum of two new demonstration projects per year.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 13.000
                                                                 
                                                                     0.130
                                                                     2017-10
                                                                
                                                                 
                                                                     0.207
                                                                     2018-10
                                                                
                                                                 
                                                                     0.276
                                                                
                                                                 
                                                                     0.276
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.353
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             DTIC
                                                             Ft. Belvoir, VA
                                                             
                                                                 0.520
                                                                 
                                                                     0.193
                                                                     2018-01
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.692
                                                                
                                                                 
                                                                     0.692
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.005
                                                                 2.005
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             C
                                                             CPFF
                                                             Engility
                                                             Chantilly, VA
                                                             
                                                                 2.608
                                                                 
                                                                     0.968
                                                                     2017-10
                                                                
                                                                 
                                                                     0.600
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.176
                                                                 4.176
                                                            
                                                        
                                                         
                                                             Prior Year  Prod Dev cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.692
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.692
                                                                 17.692
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             C
                                                             CPFF
                                                             TEKLA
                                                             Dumfries, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.100
                                                                 0.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year  Support cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.569
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.569
                                                                 4.569
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     .
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.434
                                                                 
                                                                     0.019
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.020
                                                                 0.020
                                                            
                                                        
                                                         
                                                             Prior Year  T&E cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.995
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.995
                                                                 2.995
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.100
                                                                 0.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 1.713
                                                                 
                                                                     0.025
                                                                     2017-10
                                                                
                                                                 
                                                                     0.045
                                                                     2018-10
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             PO
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.380
                                                                 
                                                                     0.005
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year  Mgmt cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.340
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.340
                                                                 0.340
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603216N_0591_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Acft Survivability, Vulnerability & Safe
                                                     
                                                         
                                                             Technology Requirements: Survivability Master Plan Update 5
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Technology Requirements: Survivability Master Plan Update 6
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Technology Requirements: Survivability Master Plan Update 7
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
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                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Technology Design & Development: Survivability Improvements
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                                                             Technology Test & Evaluation: Rotary Wing Ballistic Testing
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                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Technology Test & Evaluation: Rotary Wing Signature Tests
                                                             
                                                                 
                                                                     1
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                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Technology Test & Evaluation: Prototype Hardware Tests
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                                         Acft & Ordnance Safety
                                         
                                             36.384
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                                             1.047
                                             5.746
                                             5.746
                                             5.261
                                             5.084
                                             5.205
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                                             Continuing
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Aircraft and Ordnance Safety Program transitions innovative munitions safety technology to Navy and Marine Corps air weapons, to comply with the Chief of Naval Operations direction that all munitions carried aboard Navy ships be insensitive to unplanned stimuli (thermal, impact, and shock events). The Aircraft and Ordnance Safety Program also ensures the safety and protection of personnel, aircraft, ships, and operational facilities, through improved precision targeting, fail-safe ordnance, selective effects munitions and shock/blast force protection technologies.
                                             
                                                 
                                                     Insensitive Munitions (IM)
                                                     
                                                         
                                                             1.060
                                                             0
                                                             Improve Air-to-Air Demonstration: Continue Sidewinder warhead technology risk reduction evaluation in support of PMA-259 planned block II+ or III transition with digital detonation initiator, improved multi-layered case warhead design. Continue Sidewinder rocket motor technology risk reduction evaluation in support of PMA-259 planned block III transition with highly-loaded-grain, high-performance motor, and radio frequency cook-off sensor. Evaluation of Metal Matrix Composite structures was completed in FY 17.

Improve Air-Launched Weapons: Continue Insensitive Munitions (IM) and performance evaluation of a cast/cure minimum smoke composite propellant that will meet -65 degree requirement for fixed-wing platforms. Testing will be done in a Hellfire configuration to demonstrate transition ability to a system with equivalent requirements in support of PMA 242 tier III requirements. Continue evaluation of Highly-loaded-grain high performance rocket motor and application of Slow-cook-off-sensor technology in Advanced Anti-Radiation Guided Missile (AARGM) configuration for transition to PMA 242 AARGM BLKII upgrade.

Advanced Containment/Case/Warhead Materials: Demonstrate IM performance of the Joint Multiple Effects Warhead System in the new revised configuration for transition to PMA 280 FY 19 planned warhead upgrade. Initiate IM and Operational performance evaluation of Eutectic Metal Composite (EMC) for Rocket Motor and Warhead components. EMC technology provides improved material strength properties and the ability to produce structures with advanced configurations that would potentially enhance both IM and operational performance.

Shock/Blast Barrier Protection Modeling, Demonstration, and Testing: Continue tech-watch investigation for effective, affordable blast barrier and impact mitigation for application to Tomahawk weapon. 

Advanced Energetic Materials: Initiate evaluation of a JIMTP transition new explosive fill for BLU 111 to address Navy unique issues (i.e., irreversible growth, explosive train reliability for a very insensitive main fill, and thermal environments and ullage requirements for the fill to ensure improved IM demonstrated in JIMTP.
                                                        
                                                    
                                                     
                                                         
                                                             1.047
                                                             0
                                                             Air-to-Air Demonstration: Continue Sidewinder warhead technology risk reduction evaluation in support of PMA-259 planned block II+ or III transition with digital detonation initiator, improved multi-layered case warhead design. Continue Sidewinder rocket motor technology risk reduction evaluation in support of PMA-259 planned block III transition with highly-loaded-grain, high-performance motor, and radio frequency cook-off sensor. Evaluation of Metal Matrix Composite structures for use with Min-Smoke propellants for use in HELLFIRE.

Improve Air-Launched Weapons: Continue Insensitive Munitions (IM) and performance evaluation of a cast/cure minimum smoke composite propellant that will meet -65 degree requirement for fixed-wing platforms. Testing will be done in a Hellfire configuration to demonstrate transition ability to a system with equivalent requirements in support of PMA 242 tier III requirements. Continue evaluation of Highly-loaded-grain high performance rocket motor and application of Slow-cook-off-sensor technology in Advanced Anti-Radiation Guided Missile (AARGM) configuration for transition to PMA 242 AARGM BLK II upgrade.

Advanced Containment/Case/Warhead Materials: Demonstrate IM performance of the Joint Multiple Effects Warhead System in the new revised configuration for transition to PMA 280 FY 19 planned warhead upgrade. Initiate IM and Operational performance evaluation of Eutectic Metal Composite (EMC) for Rocket Motor and Warhead components. EMC technology provides improved material strength properties and the ability to produce structures with advanced configurations that would potentially enhance both IM and operational performance.

Shock/Blast Barrier Protection Modeling, Demonstration, and Testing: Continue tech-watch investigation for effective, affordable blast barrier and impact mitigation for application to Tomahawk weapon.

Advanced Energetic Materials: Continue evaluation of a Joint Service Insensitive Munitions Technology Program (JIMTP) transition new explosive fill for Bomb Live Unit 111 to address Navy unique issues (i.e., irreversible growth, explosive train reliability for a very insensitive main fill, and thermal environments and ullage requirements for the fill to ensure improved IM demonstrated in JIMTP).
                                                        
                                                         
                                                             5.746
                                                             0
                                                        
                                                         
                                                             5.746
                                                             0
                                                             Air-to-Air Demonstration: IM improvement through the integration of solid fuel ramjet technology with traditional solid rocket motor. Continue Sidewinder rocket motor technology risk reduction evaluation in support of PMA-259 planned block III transition with highly-loaded-grain, high-performance motor, and radio frequency cook-off sensor.

Improved Air-Launched Weapons: An insensitive solid propellant tailored to Highly Loaded Grain (HLG) technology.  Develop propellants that possess a high burning rate at 1500-2000PSI and high mechanical strain at cold temperatures (-650 C). Continued work with HLG in a 21" diameter motor. Continue Insensitive Munitions (IM) and performance evaluation of a cast/cure minimum smoke composite propellant that will meet -650 C requirement for fixed-wing platforms. Testing will be done in a Hellfire configuration to demonstrate transition ability to a system with equivalent requirements in support of PMA 242 tier III requirements. Continue evaluation of Highly-loaded-grain high performance rocket motor and application of Slow cook- off-sensor technology in Advanced Anti-Radiation Guided Missile (AARGM) configuration for transition to PMA-242 AARGM BLK II upgrade.

Advanced Containment/Case Warhead Materials: Continue working the Metal Matrix Composite case for continued improved IM responses. Distributed Fiber Optic sensing for In-Situ Propellant Health Monitoring (DFOS).  DFOS to monitor the temperature and stress/strain within a solid rocket motor. Applied to full-scale HLG motor testing as a stress-strain field characterization to supplement analytical tools. Develop a 3-D model to compare the FMU 139 D/B  with previous fuzes which it is slated to replace. The integration of technology developed in the Joint Service Insensitive Munitions Technology Program program will aid in IM improvement in the fuze family. Demonstrate IM performance of the Joint Multiple Effects Warhead System in the new revised configuration for transition to PMA 280.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase supports an investment in aviation readiness enabling programs. New projects have caused the need for an increase in funding. New technologies that are finalizing in the JIMTP are transitioning to either Insensitive Munitions Advanced Development (IMAD), Insensitive Munitions Technology Transition Program (IMTTP), or a combination of the two. Ongoing conflicts have resulted in an increase in technologies needed for weapon systems.
                                                    
                                                
                                            
                                             All planned programs are accomplished via civilian labor and use of government testing facilities.
                                             The Aircraft and Ordnance Safety program will initiate six to nine technology development/maturation efforts to improve IM signature and will work to transition those technologies to weapons programs. The weapons programs will be chosen based on PEO(U&W) weapons portfolio and will focus on the priority weapons as defined in the IM strategic plan.
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                                         1819
                                         CV Acft Fire Suppress System
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                                             0.583
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                                             0.598
                                             0.601
                                             0.615
                                             0.627
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                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project develops improved fire-fighting systems and fire protective measures for aircraft-related fires on aircraft carriers, including assessment of fire properties, definition of fire threats, improvements to fire-fighting agents and delivery systems, fire detection and suppression system performance evaluations, and fire-fighter training improvements.
                                             
                                                 
                                                     Fire-Fighting
                                                     
                                                         
                                                             0.581
                                                             0
                                                             Continue support for Naval Air Training and Operating Procedures Standardization improvements, and modeling and simulation for fire prediction. Continue monitoring aqueous film forming foam developments and other clean agents. Continue project looking at firefighter issues related to unmanned air vehicle systems including composites, weapons and fuels. Evaluate training and certification requirements and equipment to bring the ship up to aviation boatswains mate capabilities and readiness for Auxiliary Crane Support ships that rely on the ships damage control team and limited resources. Continue to evaluate equipment improvements for saws, spreaders, and other improvements to reduce or discontinue the use of Motor Gasoline on ships. Finalize evaluations for flash-hood, crash-fire-rescue face shield and firefighter personnel floatation device improvements. Continue to monitor and recommend Electromagnetic Aircraft Launch Systems fire doctrine, Carrier Fixed Wing Aircraft Nuclear hangar bay conflagration management system operations, and unmanned carrier launched airborne surveillance and strike firefighting operations impacts. Develop procedures to be used aboard ship to rapidly and safely extinguished deep seated smoldering fires with composite materials.
                                                        
                                                    
                                                     
                                                         
                                                             0.583
                                                             0
                                                             Continue support for Naval Air Training and Operating Procedures Standardization improvements, and modeling and simulation for fire prediction. Continue monitoring aqueous film forming foam developments and other clean agents. Continue to monitor new equipment improvements for saws, spreaders, and other improvements to reduce or discontinue the use of Motor Gasoline on ships. Finalize evaluations for flash-hood, crash-fire-rescue face shield and firefighter personnel floatation device improvements. Continue to monitor and recommend Electromagnetic Aircraft Launch Systems fire doctrine, Carrier Fixed Wing Aircraft Nuclear hangar bay conflagration management system operations, and unmanned carrier launched airborne surveillance and strike firefighting operations impacts. Finalize project looking at firefighter issues related to composites, weapons and fuels and develop procedures to be used aboard ship to rapidly and safely extinguished deep seated smoldering fires with composite materials. Continue to evaluate training and certification requirements and equipment to bring the ship up to aviation boatswains mate capabilities and readiness for Air Capable Ships, ships that rely on the ships damage control team and limited resources.  Continue improved weapons cooling scenario testing. Begin project looking at options for firefighter equipment storage on CVN's and LHA/D ships.
                                                        
                                                         
                                                             0.598
                                                             0
                                                        
                                                         
                                                             0.598
                                                             0
                                                             Continue support for Naval Air Training and Operating Procedures Standardization improvements, and modeling and simulation for fire prediction. Continue monitoring aqueous film forming foam developments and other clean agents. Continue to monitor new equipment improvements for saws, spreaders, and other improvements to reduce or discontinue the use of Motor Gasoline on ships. Continue evaluations for flash-hood, crash-fire-rescue face shield and firefighter personnel floatation device improvements. Continue to monitor and recommend Electromagnetic Aircraft Launch Systems fire doctrine, Carrier Fixed Wing Aircraft Nuclear hangar bay conflagration management system operations, and unmanned carrier launched airborne surveillance and strike firefighting operations impacts. Continue project looking at firefighter issues related to composites, weapons and fuels and develop procedures to be used aboard ship to rapidly and safely extinguished deep seated smoldering fires with composite materials. Continue to evaluate training and certification requirements and equipment to bring the ship up to aviation boatswains mate capabilities and readiness for Air Capable Ships, ships that rely on the ships damage control team and limited resources. Continue improved weapons cooling scenario testing. Continue project looking at options for firefighter equipment storage on CVN's and LHA/D ships.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to increased test requirements for weapons cooling and aircraft composite firefighting.
                                                    
                                                
                                            
                                             This is a non-ACAT program. Procurement strategy is determined by market survey and cooperative opportunities.
                                             The Carrier Aircraft Fire Suppression (CAFS) program will, at a minimum, fund six to ten projects per year that investigate and evaluate tactical capability gaps and potential capability improvements regarding shipboard aircraft fire suppression doctrine and equipment. CAFS projects will have a greater than 90% success rate of insertion into Department of the Navy shipboard aircraft fire-fighting procedures and documentation.
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                                                                     2017-10
                                                                
                                                                 
                                                                     0.042
                                                                     2018-10
                                                                
                                                                 
                                                                     0.062
                                                                
                                                                 
                                                                     0.062
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
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                                                             Hughes Associates
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                                                                     0.025
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                                                                     0.000
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                                                                     0.015
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                                                 0.028
                                                                 0.028
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                                                             Various
                                                             
                                                                 0.220
                                                                 
                                                                     0.000
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                                                                 0.007
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                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Support
                                                             C
                                                             CPFF
                                                             ICI
                                                             Virginia Beach, VA
                                                             
                                                                 0.105
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.027
                                                                     2018-11
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.162
                                                                 0.162
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.357
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.150
                                                                     2018-10
                                                                
                                                                 
                                                                     0.176
                                                                
                                                                 
                                                                     0.176
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             C
                                                             CPFF
                                                             Hughes Associates
                                                             Baltimore, MD
                                                             
                                                                 0.047
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.035
                                                                     2018-11
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.162
                                                                 0.162
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             C
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                                                                     0.035
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                                                                     0.035
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                                                                     0.000
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                                                                 0.001
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                                                                     2018-05
                                                                
                                                                 
                                                                     0.005
                                                                     2019-05
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2020-05
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                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Technology Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.436
                                                                 
                                                                     0.150
                                                                     2017-10
                                                                
                                                                 
                                                                     0.167
                                                                     2018-10
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technology Test & Evaluation
                                                             C
                                                             FFP
                                                             Hughes Associates
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                                                                 0.553
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.678
                                                                 0.678
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                                 2020
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                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
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                                     0.693
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                                     1.473
                                     1.473
                                     1.522
                                     1.542
                                     1.566
                                     1.598
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $0.016 million to account for the availability of prior year execution balances.
                                 This program element supports the study, evaluation, optimization and enhancements of fielded aircraft systems not supported by a system specific Research, Development, Test and Evaluation, Navy program element.  The supported efforts will provide a basis to recommend options for improved efficiency, minimization of life cycle cost, and other affordable options.  As naval aircraft systems age, and analysis of the programmatic and /or reliability enhancements options allows the Department of the Navy to more effectively understand and manage system lifecycle costs and implications in future airborne platforms.

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
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Schedule:  Not applicable.
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                                             The C-2A Greyhound is a high wing monoplane, twin engine turbo-prop aircraft capable of operating from both a shore base and all operational United States Navy aircraft carrier classes.  The mission of the C-2A is to provide rapid response Carrier Onboard Delivery of fleet essential supplies, repair parts, and personnel to sustain at sea operations of deployed battle groups.  In addition, the C-2A provides airdrop delivery and mobilization support for special operations forces from land bases and carriers, Search and Rescue, and Humanitarian Relief.

This project will fund required development and obsolescence analysis of other subsystems required to operate the C-2A to the end of its service life.
                                             
                                                 
                                                     Combat Readiness
                                                     C-2 Combat Readiness establishes an enduring capacity to address obsolescence, safety, and readiness degrader issues for the C-2A(R) aircraft until the end of it's service life.
                                                     
                                                         
                                                             0.693
                                                             0
                                                             C-2A subsystems studies and analysis for Circuit Card Assembly & Chassis Assembly.
                                                        
                                                    
                                                     
                                                         
                                                             0.793
                                                             0
                                                             Continuation of C-2A subsystems studies and analysis for Circuit Card Assembly & Chassis Assembly. Begin prototype assembly of three (3) Chassis Assembly.
                                                        
                                                         
                                                             1.473
                                                             0
                                                        
                                                         
                                                             1.473
                                                             0
                                                             Continue developing prototype for Chassis Assembly (Qty 3). C-2A subsystem studies and analysis for obsolescence analysis for emergency transformer rectifier.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase from FY19 to FY20 due to revised program plan to include emergency transformer rectifier.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0556
                                                     C-2A Series
                                                     
                                                         18.592
                                                         8.327
                                                         15.747
                                                         15.747
                                                         17.491
                                                         5.395
                                                         0.000
                                                         0.000
                                                         5.578
                                                         553.866
                                                    
                                                
                                            
                                             The C-2 Operational Ground Controllability strategy will be exercised under an Engineering Change Proposal.
                                             C-2A emergency transformer rectifier studies and analysis final report is planned for 4QFY20
                                        
                                         
                                             Totals may not add due to rounding.
                                             
                                                 
                                                     Product Development
                                                     Totals may not add due to rounding.
                                                     
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.151
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.151
                                                                 11.151
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Totals may not add due to rounding.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             North Island
                                                             North Island, CA
                                                             
                                                                 0.849
                                                                 
                                                                     0.304
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.723
                                                                
                                                                 
                                                                     0.723
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             Department of Energy
                                                             Kansas City, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.389
                                                                     2018-02
                                                                
                                                                 
                                                                     0.393
                                                                     2019-01
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.573
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.573
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Totals may not add due to rounding.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 2.908
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Totals may not add due to rounding.
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.026
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603251N_3331_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Combat Readiness
                                                     
                                                         
                                                             Systems Development: Development Support: Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603254N
                                 ASW Systems Development
                                 31
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     128.772
                                     7.466
                                     7.044
                                     7.172
                                     7.172
                                     7.298
                                     7.445
                                     7.591
                                     7.743
                                     Continuing
                                     Continuing
                                
                                 Includes RDT&E funds for advanced development and developmental testing of airborne anti-submarine warfare (ASW) systems, including aircraft, equipment, and devices for use against all types of submarine targets.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                 
                                     
                                         7.661
                                         7.058
                                         7.184
                                         7.184
                                    
                                     
                                         7.466
                                         7.044
                                         7.172
                                         7.172
                                    
                                     
                                         -0.195
                                         -0.014
                                         -0.012
                                         -0.012
                                    
                                     
                                         
                                             -0.014
                                        
                                         
                                             -0.187
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.012
                                                     -0.012
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.008
                                                
                                            
                                        
                                    
                                     Technical: Not applicable. 

Schedule: 
1292. Not applicable.
                                
                                 
                                     
                                         1292
                                         Adv ASW Sensors & Proc
                                         
                                             128.772
                                             7.466
                                             7.044
                                             7.172
                                             7.172
                                             7.298
                                             7.445
                                             7.591
                                             7.743
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides Air Anti-Submarine Warfare (ASW) effectiveness through development and maturation of advanced hardware and software associated with airborne acoustic and non-acoustic systems. This includes sensors and components, processing, post-processing, data recording and display capabilities to address regional threat scenarios against surfaced or submerged conventionally and nuclear powered submarines. Key objectives are platform accommodations of advanced active and passive sensors and components, improved detection, classification, localization, tracking, and increased capacity and flexibility to handle multi-sensor data loads. Furthermore, technologies that can be affordably implemented as payloads across fixed wing, rotary and unmanned platforms engaged in ASW, will be pursued. Programs being funded during the FYDP will evaluate technologies such as: Over the Horizon (OTH) communications, sonobuoy communication link to/from aircraft, Distributed Netted Sensors, transient signals, and source and receiver improvement technologies that will enhance passive and multi-static active sensor systems capabilities. Programs being funded during the FYDP will provide for the development and maturation of persistent tactical search technologies that will allow transition to the localization and attack phase in all operationally relevant environments. In addition, the program will provide for the development and subsequent experimentation, including data collection and engineering measurement, of Multi-static Active Coherent (MAC) sources and receivers, laser technologies, electro-optical and multi-spectral camera technologies, radar, and Magnetic Anomaly Detection (MAD) sensors. Those technologies that are deemed mature and provide increased operational capability will be approved for a production Rapid Capability Insertion (RCI) build. The test articles, which consist of passive/active sensors/components and associated processors, will support at-sea trials and experiments.
                                             
                                                 
                                                     System performance assessments
                                                     
                                                         
                                                             7.466
                                                             100
                                                             Conduct sensor and system performance assessments and effects chains gap analyses on the next generation of Multi-Static Active Coherent system components, advancements in passive sensing and other acoustic and non-acoustic enhancements for traditional and high altitude ASW operations. The related test articles, consisting of passive/active sensors/components, models, processors and algorithms, will support execution of at-sea demonstrations and experimentation. Develop and mature prototype software for participation in at-sea experimentation and data collection. Conduct data analyses and evaluate/mature signal processing algorithms with science and technology research and development, and operational fleet-collected data.
                                                        
                                                    
                                                     
                                                         
                                                             7.044
                                                             100
                                                             Conduct sensor and system performance assessments and effects chains gap analyses on the next generation of Multi-Static Active Coherent (MAC) system components, advancements in passive sensing and other acoustic and non-acoustic enhancements for traditional and high altitude ASW operations. Develop and mature prototype signal processing and hardware for data collections and at-sea experimentation. Employ the related test articles, models, processors and algorithms in at-sea demonstrations and related laboratory or in-water experiments to validate technical maturity and operational performance. Conduct data analyses to evaluate and mature the prototype hardware and signal processing algorithms leveraging science and technology, research and development, and operational fleet-collected data.
                                                        
                                                         
                                                             7.172
                                                             100
                                                        
                                                         
                                                             7.172
                                                             100
                                                             Design, mature, and prototype test articles, models, processors, and algorithms for laboratory and at-sea demonstrations to validate technical maturity and operational performance. Conduct sensor and system performance assessments for the next generation of airborne wide area search. Evaluate advancements in passive sensing for deep ocean ASW operations. Employ effects chain gap analysis and performance modeling to verify capability improvements for acoustic and non-acoustic technologies. Conduct data analyses to evaluate and mature the prototype hardware and signal processing algorithms leveraging science and technology, research and development, and operational fleet-collected data.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase funds for data analysis, maturation of hardware and algorithms.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0480
                                                     ASW Sensors & Proc
                                                     
                                                         32.686
                                                         38.599
                                                         43.045
                                                         43.045
                                                         43.837
                                                         44.717
                                                         45.594
                                                         46.505
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Develop and mature promising acoustic and non-acoustic ASW technologies that have high potential for meeting documented capability gaps and Fleet requirements. As funding permits, transition those technologies into acquisition programs of record for eventual Fleet release on ASW platforms.
                                             Potential ASW technologies are quantitatively assessed for effect on ASW kill chain in relation to cost, schedule and performance metrics.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.030
                                                                 
                                                                     1.500
                                                                     2017-12
                                                                
                                                                 
                                                                     1.134
                                                                     2018-12
                                                                
                                                                 
                                                                     1.622
                                                                
                                                                 
                                                                     1.622
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 5.225
                                                                 
                                                                     1.082
                                                                     2017-12
                                                                
                                                                 
                                                                     1.050
                                                                     2018-12
                                                                
                                                                 
                                                                     1.075
                                                                
                                                                 
                                                                     1.075
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.432
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 7.871
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.880
                                                                
                                                                 
                                                                     0.880
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Dev Test & Eval
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 23.847
                                                                 
                                                                     1.933
                                                                     2017-12
                                                                
                                                                 
                                                                     2.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.811
                                                                
                                                                 
                                                                     1.811
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Eng Spt
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.472
                                                                 
                                                                     1.011
                                                                     2017-12
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.050
                                                                
                                                                 
                                                                     1.050
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ENG & TECH SVCS (NON-FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.994
                                                                 
                                                                     0.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MGT & PROF SVCS (FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.473
                                                                 
                                                                     0.084
                                                                     2017-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Eng Spt
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 62.704
                                                                 
                                                                     0.748
                                                                     2017-12
                                                                
                                                                 
                                                                     0.552
                                                                     2018-12
                                                                
                                                                 
                                                                     0.526
                                                                
                                                                 
                                                                     0.526
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.156
                                                                 
                                                                     0.008
                                                                     2017-12
                                                                
                                                                 
                                                                     0.008
                                                                     2018-12
                                                                
                                                                 
                                                                     0.008
                                                                
                                                                 
                                                                     0.008
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603254N_1292_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj: 1292 - Adv ASW Sensors & Processors
                                                     
                                                         
                                                             Performance Assessment: Data Analysis/Engineering Measurement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Performance Assessment: In-Buoy Processing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Performance Assessment: OTH Comms
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Performance Assessment: Next Generation Airborne Passive System
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Performance Assessment: Advanced ASW sensing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Transition Decision: In-Buoy Processing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Transition Decision: OTH Comms
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software: Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experiment/Exercise Participation: Experiment/Exercise Participation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Trade Studies: Trade Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (7)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (8)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (9)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (10)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (11)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (12)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Articles: Test Article Deliveries (13)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603261N
                                 Tactical Airborne Reconnaissance
                                 32
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     76.216
                                     3.692
                                     3.540
                                     3.419
                                     3.419
                                     3.430
                                     3.520
                                     3.589
                                     3.662
                                     Continuing
                                     Continuing
                                
                                 This program element funds efforts to develop common technical and interoperability standards for current and future unmanned platforms, sensors, communications, and networking capabilities to achieve the required integration and interoperability of Unmanned Systems (UxS) represented in approved Naval Concept of Operations (CONOPS).

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                 
                                     
                                         3.707
                                         3.540
                                         3.522
                                         3.522
                                    
                                     
                                         3.692
                                         3.540
                                         3.419
                                         3.419
                                    
                                     
                                         -0.015
                                         0.000
                                         -0.103
                                         -0.103
                                    
                                     
                                         
                                             -0.015
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.103
                                                     -0.103
                                                
                                            
                                        
                                    
                                     Technical: Not applicable to baseline.
Schedule: Not applicable.
                                
                                 
                                     
                                         2467
                                         UxS Common Standards, Interoperability and Integration
                                         
                                             76.216
                                             3.692
                                             3.540
                                             3.419
                                             3.419
                                             3.430
                                             3.520
                                             3.589
                                             3.662
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Naval Unmanned Aircraft Systems (UAS) strategy employs a family of UAS to perform persistent Intelligence, Surveillance, and Reconnaissance (ISR) in support of naval and joint service missions from forward bases/platforms and naval ships.

In support of the Navy and Marine Corps' overall UAS strategy, this program develops common technical and interoperability standards for current and future unmanned platforms, sensors, communications, and networking capabilities to achieve the integration and interoperability of UAS systems represented in approved Naval Concept of Operations (CONOPS). Leveraging fleet input based on current operations and informed by future operational plans, these efforts ensure the desired interoperability and integration of Unmanned Systems (UxS) throughout the battlespace is achieved. This program also establishes the common architecture, including command & control, for all unmanned systems to support and inform future CONOPS development. This effort provides for a cross program view of naval unmanned systems and is the entry point for DoN and other services to address commonality and interoperability opportunities.

Specifically:
- Provides studies and demonstrations in support of naval UAS Family of Systems (FoS) CONOPS development.
- Horizontally integrates across the naval UAS FoS through the development of Naval Interoperability Profiles to achieve required unmanned capabilities and interoperability.
- Provides support for development of common and interoperable UAS standards for use throughout the Department of Defense (DoD) and the North Atlantic Treaty Organization (NATO).
- Conducts CONOPS studies, demonstrations, advanced development/prototyping, and exercises for vehicle control, targeting, and weapons, sensor and payload employment.
                                             
                                                 
                                                     Studies and Demonstrations
                                                     Studies and demonstrations to support CONOPS development from an interoperability perspective for effective integration of UAS.  Develop a UAS architecture environment to allow for effective modeling and simulation of common UAS components in representative battlespace architectures.
                                                     
                                                         
                                                             1.589
                                                             0
                                                             Continue development of the UAS technical standards to include associated modeling and simulation across Fleet CONOPS scenarios.  Demonstrate and validate manned/unmanned interoperability. Provide technical government engineering support.
                                                        
                                                    
                                                     
                                                         
                                                             1.920
                                                             0
                                                             Continue development of the Unmanned Aircraft Systems (UAS) modeling and simulation of Fleet CONOPS scenarios.  Demonstrate Manned/Unmanned Interoperability.  Provide technical government engineering support.
                                                        
                                                         
                                                             1.960
                                                             0
                                                        
                                                         
                                                             1.960
                                                             0
                                                             Continue development of the Unmanned Aircraft Systems (UAS) modeling and simulation of Fleet CONOPS scenarios. Demonstrate Manned/Unmanned Interoperability.  Provide technical government engineering support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There are no significant changes
                                                    
                                                
                                                 
                                                     Naval Interoperability & Standardization
                                                     Develop UAS common technical standards implementations to achieve desired capabilities and interoperability between manned/unmanned systems.
                                                     
                                                         
                                                             2.103
                                                             0
                                                             Continue to develop Unmanned Systems Naval Interoperability Profiles in support of approved naval CONOPS. Support Office of the Secretary of Defense Joint Service and NATO coalition interoperability efforts. Provide government engineering support, program office travel, and contract services.
                                                        
                                                    
                                                     
                                                         
                                                             1.620
                                                             0
                                                             Continue to develop Unmanned Systems Naval Interoperability Profiles in support of approved naval CONOPS. Support DoN, Joint Service and NATO coalition interoperability efforts. Provide government engineering support, program office travel, and contract services.
                                                        
                                                         
                                                             1.459
                                                             0
                                                        
                                                         
                                                             1.459
                                                             0
                                                             Continue to develop Unmanned Systems Naval Interoperability Profiles in support of approved naval CONOPS. Support DoN, Joint Service and NATO coalition interoperability efforts. Provide government engineering support and contract services.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There are no significant changes
                                                    
                                                
                                            
                                             The department will leverage existing government facilities and resources to develop common technical and interoperability standards for current and future unmanned sensors, communications, and networking capabilities to achieve the required interoperability and integration of unmanned systems represented in approved Naval Concept of Operations (CONOPS).  Government engineering support will be used for standards development, architectural analysis, modeling and simulation efforts and testing.
                                             UAS capabilities delivered to the warfighter are continually improved upon through efforts that increase the level of commonality, standardization, and interoperability between nodes depicted in existing and planned Naval CONOPS.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.711
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.711
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Studies & Demonstrations
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 4.912
                                                                 
                                                                     0.241
                                                                     2017-12
                                                                
                                                                 
                                                                     0.245
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Standards Development
                                                             C
                                                             CPFF
                                                             Engility
                                                             Lexington Park, MD
                                                             
                                                                 2.780
                                                                 
                                                                     1.432
                                                                     2018-01
                                                                
                                                                 
                                                                     1.400
                                                                     2019-01
                                                                
                                                                 
                                                                     1.334
                                                                
                                                                 
                                                                     1.334
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 29.815
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.815
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior year Test & Eval no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.627
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.627
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.580
                                                                 
                                                                     0.671
                                                                     2018-01
                                                                
                                                                 
                                                                     0.218
                                                                     2019-01
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 11.183
                                                                 
                                                                     1.348
                                                                     2017-12
                                                                
                                                                 
                                                                     1.675
                                                                     2018-12
                                                                
                                                                 
                                                                     1.710
                                                                
                                                                 
                                                                     1.710
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR HQ
                                                             Pax River, MD
                                                             
                                                                 0.558
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.002
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Services no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.050
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603261N_2467_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     UxS Common Standards, Interoperability and Integration
                                                     
                                                         
                                                             Studies and Demonstrations:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Naval Interoperability and Standardization:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 2020
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                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     68.820
                                     4.450
                                     39.240
                                     64.694
                                     64.694
                                     76.309
                                     47.098
                                     50.712
                                     51.723
                                     Continuing
                                     Continuing
                                
                                 In FY 2020, Project Unit 2480 was created and includes Solid State Laser Technology Maturation (SSL-TM) resources and associated plans for better coordination and justification of this high priority research area within the Navy's research portfolio. These funds were realigned internally in the PE out of Project Unit 3438. 

In FY 2019, plans and resources in Program Element (PE) 0603382N Advanced Combat System Tech, Project Unit (PU) 0385 Rapid Prototype Development was realigned to PE 0604030N Rapid Prototyping, Experimentation and Demonstration, PU 0385 Rapid Prototype Development.  Additionally, PE 0603382N Advanced Combat System Tech, PU 0399 Unmanned Rapid Prototype Development was realigned within PU 3438 Innovative Naval Prototype (INP) Transition (6.4).
                                 The Advanced Combat System Technology line is to evolve the technical and business practices for programs to change to an open architecture construct. The program was constructed to mature both technical and business model integration for C5I systems programs of record in an open architecture environment. The priority was incorporating the principles of modular design and design disclosure, reusable application software, interoperability and secure information exchange, lifecycle affordability and encouraging competition and collaboration.

Project Unit 0324: Funding is to fully implement the Naval Open (Systems) Architecture (OSA) strategy. The implementation of this strategy provides the tools and leadership for assisting programs and the Naval Research and Development Establishment through the technical, business and cultural transition to OSA. The primary tools and assistance is established through a limited set of technical reference frameworks, consistent contract language guidance, Intellectual Property strategies and improvements in transparency of design disclosure and information exchange on past and current investments to support portfolio management and cross-program reuse. The OSA transformation effort will be applied to programs of record and coupled with rapid prototyping efforts being realized as management efficiencies both within programs and in accelerated acquisition efforts. Those elements include ensuring that all naval systems, families of systems, programs and prototypes move to modular OSA in accordance with Department of Defense (DoD) Instruction 5000.01 of 7 January 2015 which mandates that all DoD programs utilize Modular OSA to rapidly field affordable and interoperable systems. This project facilitates a strategic shift in the technical and business methods to establish cooperation and cross-domain/COI business relationships. This improves innovation and economies of scale throughout the Navy and Marine Corps. This leadership effort has identified the business case and potential return on investment for moving the Navy towards an open systems approach, supported the development of open systems technologies, and integrated best business and technical practices for open systems development within Naval acquisition. Naval OSA ensures Navy-wide system architectures become extensible and scalable in function, capacity, and workload to meet Joint warfighting requirements. This also includes the identification and development of common software components, functions, reuse methodologies, and extensible product lines.

Project Unit 2480: The efforts described in this mission area address the advanced component development and prototype demonstration associated with the Navy's Solid State Laser Technology Maturation (SSL-TM) Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. The SSL-TM program is developing an integrated Laser Weapons System Demonstrator (LWSD). SSL-TM will provide a new capability to the Fleet to address known capability gaps against asymmetric threats (UAS, small boats, and ISR sensors) and will inform future acquisition strategies, system designs, integration architectures, and fielding plans for laser weapon systems. 

Project Unit 3422: The SHARC Surface Platforms demonstration project is part of the Department of Defense Third Offset Strategy as one element in the Sensor Grid category for 24/7 autonomy infused Situational Awareness (SA). This project will purchase Commercial-off-the-Shelf SHARC Platforms (wave gliders) and integrate four (4) unique Government-owned classified mission payloads focused on the detection of threats. These capabilities will enable CONOPS development in an operationally relevant environment to demonstrate how these technologies can improve the SA to the battlespace Commanders.

Project Unit 3423: The LOCUST demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. LOCUST leverages the BA-3 Innovative Naval Prototype program developing and demonstrating swarming technology. The BA-3 effort is developing both the air vehicle, UAS swarming behaviors, and miniaturized sensor systems. ONR has demonstrated an autonomous system capable of launching 33 UASs in 40 seconds and flying them in a coordinated swarm. This BA-4 effort is trailing the BA-3 demonstration of technologies by a fiscal quarter and then demonstrating the technology in operationally relevant environments with military mission applications.

Project Unit 3424: The Heterogeneous Collaborative Unmanned Systems (HCUS) demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. HCUS provides autonomous, tactical monitoring of an adversary's port-sized littoral area for an extended period of time with capability to apply limited offensive effects on-demand.  Vehicles and sensors are intended to be used in contested environments - employing local communications nets, autonomous vehicle behavior, low bandwidth command links and local navigation with no requirement for GPS input. 

HCUS systems can be encapsulated and deployed as a single payload, or a small number of payload packages designed for specific missions. The payloads can be carried into theater by various manned or unmanned platforms depending on the degree of stealth required. A week-long project demonstration will simulate covert deployment, operations of autonomous UAVs over the area of interest, data exfiltration to a remote operator, autonomous UAV recharging via USVs and/or UUVs, deployment of unmanned ground sensors for persistent sensing, and remote operator on-demand offensive attack on a simulated target.

Project 3437: The EMW/SEWIP/SSEE Accelerator is part of the Department of Defense Third Offset Strategy to improve real time Electro-Magnetic Maneuver Warfare operations. This effort will develop integrated cross platform active and passive sensing solutions, next generation network and real time spectrum operations.

Project 3438: This activity addresses the advanced component development and prototype demonstration associated with ONR's Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Investments may include such mission areas as Unmanned and Autonomous Systems, Directed Energy / Electric Weapons, Electromagnetic Maneuver Warfare, Cyber Warfare, and Undersea Warfare. Funding to be realigned from the Unmanned Rapid Prototype Development project (Project Number 0399) in FY 2019.
                                 
                                     
                                         61.381
                                         59.741
                                         67.098
                                         67.098
                                    
                                     
                                         4.450
                                         39.240
                                         64.694
                                         64.694
                                    
                                     
                                         -56.931
                                         -20.501
                                         -2.404
                                         -2.404
                                    
                                     
                                         
                                             -20.501
                                        
                                         
                                             -0.253
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.164
                                                     -2.164
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.240
                                                     -0.240
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -56.679
                                                
                                            
                                        
                                    
                                     The FY 2020 request was reduced by $2.164 million to reflect the availability of prior year execution balances.

The funding increase from FY 2019 to FY 2020 reflects increased procurement of SHARC platforms in PU 3422, and increased investment in HIJENKS Operational Acceleration effort in Project 3438.
                                
                                 
                                     
                                         0324
                                         Adv Combat System Technology
                                         
                                             68.820
                                             1.798
                                             1.813
                                             1.797
                                             1.797
                                             1.835
                                             1.875
                                             1.912
                                             1.950
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project Unit 0324: Funding is to fully implement the Naval Open (Systems) Architecture (OSA) strategy. The implementation of this strategy provides the tools and leadership for assisting programs and the Naval Research and Development Establishment (NR&DE) through technical, business and policy transition to OSA. The primary tools and assistance are provided through a limited set of technical reference frameworks, consistent contract language guidance, Intellectual Property strategies and improvements in transparency of design disclosure and information exchange on past and current investments to support portfolio management and cross-program reuse. The OSA transformation effort will be applied to programs of record and coupled with rapid prototyping efforts being realized as management efficiencies both within programs and in accelerated acquisition efforts.  Those elements  include ensuring that all naval systems, families of systems, programs and prototypes move to modular OSA in accordance with Department of Defense (DoD) Instruction 5000.01 of 7 January 2015 which mandates that all DoD programs utilize Modular Open Systems Architecture to rapidly field affordable and interoperable systems. This project facilitates a strategic shift in the technical and business methods to establish cooperation, cross-domain, and community of interest business relationships. This improves innovation and economies of scale throughout the Navy and Marine Corps. This leadership effort has identified the business case and potential return on investment for moving the Navy towards an open systems approach, supported the development of open systems technologies, and integrated best business and technical practices for open systems development within Naval acquisition. Naval OSA ensures Navy-wide system architectures become extensible and scalable in function, capacity, and workload to meet Joint warfighting requirements. This also includes the identification and development of common software components, functions, reuse methodologies, and extensible product lines.
                                             
                                                 
                                                     Align the Naval Enterprise Across All Domains to Implement OA
                                                     
                                                         
                                                             0.560
                                                             0
                                                             Coordinated the development of hardware and software in using Technical Reference Frameworks for common
products that could be employed across a variety of platforms.
                                                        
                                                    
                                                     
                                                         
                                                             0.562
                                                             0
                                                             The FY 2019 budget plan is to continue to execute the FY 2018 plan in addition to support program Modular Open Architecture development in coordination with accelerated acquisition projects and POR and define where Modular Open Systems Architecture is needed based on technology growth areas and Threats.
                                                        
                                                         
                                                             0.560
                                                             0
                                                        
                                                         
                                                             0.560
                                                             0
                                                             The FY 2020 budget will be utilized to continue to execute the FY 2019 plan supporting the initiated Modular Open Systems Architecture projects associated with rapid prototyping. These will be incorporated in conjunction with platform/system block upgrades. Additionally, it will promote policy changes and standards development that support the implementation and standardization of Modular Open Systems Architecture for POR interoperability efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Change the Naval and Marine Corps policy and guidance to Institutionalize OA Principle
                                                     
                                                         
                                                             0.624
                                                             0
                                                             Coordinated the development of hardware and software in using Technical Reference Frameworks for common
products that could be employed across a variety of platforms.
                                                        
                                                    
                                                     
                                                         
                                                             0.619
                                                             0
                                                             The FY 2019 budget will be utilized to continue to execute the FY 2018 plan in addition to support the initiation of Modular Open Systems Architecture for rapid prototyping projects to be incorporated in conjunction with platform system block upgrades and promote policy changes that support the implementation and standardization of Modular Open Systems Architecture for POR interoperability efforts.
                                                        
                                                         
                                                             0.610
                                                             0
                                                        
                                                         
                                                             0.610
                                                             0
                                                             The FY 2020 budget will be utilized to continue to execute the FY 2019 plan supporting the initiated Modular Open Systems Architecture projects associated with rapid prototyping. These will be incorporated in conjunction with platform/system block upgrades. Additionally, it will promote policy changes and standards development that support the implementation and standardization of Modular Open Systems Architecture for POR interoperability efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     OA Systems Engineering Leadership
                                                     
                                                         
                                                             0.225
                                                             0
                                                             Continued FY 2017 Plan in addition to:
Sponsored Communities of Interest to support cooperation between programs
                                                        
                                                    
                                                     
                                                         
                                                             0.232
                                                             0
                                                             The FY 2019 budget will be utilized to continue to execute the FY 2018 plan in addition to coordinate the development and maintenance of Modular Open Systems Architecture interfaces and standards, promote projects that have successfully implemented OA in its systems, and to delegate authority as appropriate to enable speed and agility.
                                                        
                                                         
                                                             0.217
                                                             0
                                                        
                                                         
                                                             0.217
                                                             0
                                                             The FY 2020 budget will be utilized to continue to execute the FY 2019 plan supporting the initiated Modular Open Systems Architecture projects associated with rapid prototyping. These will be incorporated in conjunction with platform/system block upgrades. Additionally, it will promote policy changes and standards development that support the implementation and standardization of Modular Open Systems Architecture for POR interoperability efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Knowledge Products for Implementing OSA
                                                     
                                                         
                                                             0.389
                                                             0
                                                             Continued with FY2017 Plan in addition to:
Worked with the Naval Laboratories to establish OSA as the default method for creating prototypes
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             The FY 2019 budget will continue to execute the FY 2018 plan and to provide Scientists and Engineers within NR&DE common products that can be used across the enterprise and identify test assets that can be leveraged between programs to implement OSA and accelerate acquisition.
                                                        
                                                         
                                                             0.410
                                                             0
                                                        
                                                         
                                                             0.410
                                                             0
                                                             The FY 2020 budget will be utilized to continue to execute the FY 2019 plan supporting the initiated Modular Open Systems Architecture projects associated with rapid prototyping. These will be incorporated in conjunction with platform/system block upgrades. Additionally, it will promote policy changes and standards development that support the implementation and standardization of Modular Open Systems Architecture for POR interoperability efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This has been a Navy Acquisition Executive directed effort to fundamentally alter the business, technical and policy for warfare systems acquisition to result in improved cost, increased access to innovation, a reduction in time to field, and promote cultural environment change. The Navy's OSA Enterprise effort built off past successes such as the Acoustic Rapid Commercial-off-the-Shelf Insertion started program and established this core OA Budget line (policy statement dated 5 August 2004). The strategy was further refined in the Deputy Chief of Naval Operations (DCNO)requirement of 23 December 2005 (N6/7), the Naval OSA Strategy of 2011 and extended for applicability to the other Defense Services under the DoD Better Buying Power initiative. This effort continues to expand into and support the related strategic shift to Rapid Prototyping, Experimentation and Demonstration.
                                             Change Naval Processes and business practices to cost-effectively innovate and rapidly deploy improved warfighting capability based on fleet requirements. Provide OSA to field common, interoperable capabilities; Change Navy and Marine Corps Business processes to Institutionalize OSA Principles.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SE/OA Domain Support
                                                             C
                                                             FP
                                                             APL/ IET Contract
                                                             VARIOUS
                                                             
                                                                 2.576
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.576
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             NSWC / Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 13.307
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.307
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/CRANE, Carderock, DISA
                                                             VARIOUS
                                                             
                                                                 3.119
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.119
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPAF
                                                             ASSETT; Lockheed Martin, NJ; Gartner, VA
                                                             Washington DC
                                                             
                                                                 5.114
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.114
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             OA DOMAIN SUPPORT
                                                             WR
                                                             NUWC/Newport, Spawar, Navair
                                                             VARIOUS
                                                             
                                                                 11.931
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.931
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SE/Signal Processor
                                                             C
                                                             CPAF
                                                             Lockheed Martin
                                                             VARIOUS
                                                             
                                                                 6.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SE/Signal Processor
                                                             C
                                                             CPAF
                                                             BAE
                                                             VARIOUS
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SE/Signal Processor
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             VARIOUS
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SE/Signal Processor
                                                             WR
                                                             NSWC/DD, NRL, PHD
                                                             VARIOUS
                                                             
                                                                 0.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Align the Naval Enterprise Across All Domains to Implement OA
                                                             WR
                                                             NSWCDD
                                                             VARIOUS
                                                             
                                                                 1.988
                                                                 
                                                                     0.631
                                                                     2017-10
                                                                
                                                                 
                                                                     0.562
                                                                     2018-10
                                                                
                                                                 
                                                                     0.560
                                                                
                                                                 
                                                                     0.560
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.741
                                                            
                                                        
                                                         
                                                             Change the Naval and Marine Corps policy and guidance to Institutionalize OA Principle
                                                             WR
                                                             NSWC, NRL, NUWC, NAWC
                                                             VARIOUS
                                                             
                                                                 0.400
                                                                 
                                                                     0.553
                                                                     2017-10
                                                                
                                                                 
                                                                     0.619
                                                                     2018-10
                                                                
                                                                 
                                                                     0.610
                                                                
                                                                 
                                                                     0.610
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.182
                                                            
                                                        
                                                         
                                                             OA Systems Engineering Leadership
                                                             WR
                                                             NSWC, NRL, NUWC, NAWC
                                                             VARIOUS
                                                             
                                                                 0.320
                                                                 
                                                                     0.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.232
                                                                     2018-10
                                                                
                                                                 
                                                                     0.217
                                                                
                                                                 
                                                                     0.217
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.994
                                                            
                                                        
                                                         
                                                             Knowledge Products for Implementing OSA
                                                             WR
                                                             NSWC, NRL, NUWC, NAWC NUW, NEWPORT, NSWC CRANE
                                                             VARIOUS
                                                             
                                                                 0.447
                                                                 
                                                                     0.389
                                                                     2017-10
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.410
                                                                
                                                                 
                                                                     0.410
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.646
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Industry Development
                                                             C
                                                             FP
                                                             IBM, ANGLE, TBD (New IET Contract)
                                                             VARIOUS
                                                             
                                                                 9.805
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.805
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data-Academia
                                                             WR
                                                             NPS-Monterey/DAU
                                                             MONTEREY, CA
                                                             
                                                                 2.348
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.348
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             FP
                                                             TRIDENT, ASSET
                                                             VARIOUS
                                                             
                                                                 0.309
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.309
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NSWC/DD
                                                             DAHLGREN, VA
                                                             
                                                                 2.216
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.216
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             OA Asset Repository (SBIR Account)
                                                             WR
                                                             Miscellaneous
                                                             VARIOUS
                                                             
                                                                 0.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             Miscellaneous
                                                             VARIOUS
                                                             
                                                                 3.021
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SBIR Assessment (Cong Add)
                                                             WR
                                                             NSWC/DD
                                                             DAHLGREN, VA
                                                             
                                                                 4.748
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.748
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.021
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.021
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0324
                                                     
                                                         
                                                             Incorporate OA Principles in Acquisition Strategies and Contracts
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Change Culture through OA Education, Outreach and Training
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Conduct Program/Prototype Assessments
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Adapt ONR Technologies/NR&DE Technologies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Publish Updates to Guidebooks
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Host Contracting/Industry Symposium
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliver Report to Congress
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Host OA Naval Laboratory Consortium
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2480
                                         SSL-TM
                                         
                                             0.000
                                             0.000
                                             0.000
                                             3.922
                                             3.922
                                             11.918
                                             5.442
                                             4.000
                                             0.000
                                             0.000
                                             25.282
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project unit (PU) was established in FY 2020 from funding internally realigned in the PE out of Project Unit 3438. This is not a new start.  This PU 2480 includes Solid State Laser Technology Maturation (SSL-TM) resources and associated plans intended to provide advanced component development and prototyping for selected SSL-TM technologies maturing out of ONR's supporting Leap Ahead Technology (LA-Tech) and Innovative Naval Prototype (INP) BA3 portfolio.
                                             The efforts described in this mission area address the advanced component development and prototype demonstration associated with the Navy's Solid State Laser Technology Maturation (SSL-TM) Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. The SSL-TM program is developing an integrated Laser Weapons System Demonstrator (LWSD). SSL-TM will provide a new capability to the Fleet to address known capability gaps against asymmetric threats (UAS, small boats, and ISR sensors) and will inform future acquisition strategies, system designs, integration architectures, and fielding plans for laser weapon systems.  

INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Successful demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future. 

ONR manages a continuum of INP and LA-Tech development from BA2 to BA3 to BA4. The goal of these BA4 investments is to further mature development and expend efforts necessary to evaluate integrated technologies, representative modes or prototype systems in high fidelity and realistic operating environments. This BA4 investment includes system specific efforts that help expedite technology transition from the laboratory to operational use. Emphasis is on proving component and subsystem maturity prior to integration in major and complex systems and may involve risk reduction initiatives. Projects in this category involve efforts prior to Milestone B and are referred to as advanced component development activities and include technology demonstrations. It is the goal of these projects to achieve Technology Readiness Levels 6 or 7. Successful experimentation and demonstration highlights the viability of new technological capabilities that could be implemented if an acquisition program were to be established to support further development. The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed.
                                             
                                                 
                                                     Solid State Laser Technology Maturation (SSL-TM)
                                                     The Solid State Laser Technology Maturation (SSL-TM) Program is developing an integrated Laser Weapons System Demonstrator (LWSD) that will be installed on USS Portland (LPD-27) during FY 2019 with investments funded in the BA3 Innovative Naval Prototypes Program Element 0603801N. The investment programmed in Program Element 0603382N, Advanced Combat Systems Technology, funds costs for extended at-sea experimentation, operations, and support of the installed system on LPD-27 in the Pacific operating areas.  SSL-TM will provide a new capability to the Fleet to address known capability gaps against asymmetric threats (UAS, small boats, and ISR sensors) and will inform future acquisition strategies, system designs, integration architectures, and fielding plans for laser weapon systems.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             3.922
                                                             0
                                                        
                                                         
                                                             3.922
                                                             0
                                                             Conduct extended experimentation and laser weapons systems capabilities demonstration on USS Portland during fleet operations and experiments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 2020 is due to establishment of the project for fiscal transparency into investments in SSL-TM technology experimentation and demonstration activity. Prior work was conducted under Project 3438.
                                                    
                                                
                                            
                                             The projects identified for execution are non-acquisition programs. The Office of Naval Research will provide Government oversight to the projects. Each project will develop a project plan to support execution. Project plans will include a schedule and the necessary technical requirements and objectives to measure and evaluate performance. Additionally, each project will be subjected to experimentation then demonstrated in operationally relevant environments to assess their ability to meet warfighter requirements. Project deliverables will include the actual integrated hardware/software prototype systems, test reports, and technical data, necessary to support decision making. These decisions include the transition of technologies to acquisition, further refinement of the technology, or termination and reinvestment of remaining funds to other technologies that add military value.
                                             In all cases, the technologies being developed within this PE support the Department of the Navy INP and Leap Ahead Programs and are managed at the Office of Naval Research. The primary technological metrics used in this PE involve experiments and tests that demonstrate, in an operationally relevant environment, the proof of concept for the technological capability being developed. Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community. At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis. Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research. Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             SSL-TM Experimentation and Testing
                                                             WR
                                                             Naval Surface Warfare Center Dahlgren Division
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.922
                                                                
                                                                 
                                                                     1.922
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.922
                                                            
                                                        
                                                         
                                                             SSL-TM Experimentation and Sustainment
                                                             WR
                                                             Naval Surface Warfare Center, Port Hueneme Divisio
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             SSL-TM Technical and Engineering T&E
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             Redondo Beach, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603382N_2480_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2480
                                                     
                                                         
                                                             SSL-TM: Sustainment & Maintenance (Groom Events): Sustainment & Maintenance (Groom Events)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SSL-TM: Initial Demonstration & System Checkout: Initial Demonstration & System Checkout
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSL-TM: System Checkout and Data Collection: System Checkout and Data Collection
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSL-TM: Training, Demonstration & Experimentation Events: Training, Demonstration & Experimentation Events
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSL-TM: De-installation: De-installation
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
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                                         SHARC Surface Platform
                                         
                                             0.000
                                             2.627
                                             7.025
                                             9.281
                                             9.281
                                             14.757
                                             3.834
                                             0.000
                                             0.000
                                             0.000
                                             37.524
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Sensor Hosting Autonomous Remote Craft (SHARC) Surface Platforms demonstration project is part of the Department of Defense Third Offset Strategy as one element in the Sensor Grid category for 24/7 autonomy infused Situational Awareness (SA). This project will purchase Commercial-off-the-Shelf (COTS) SHARC Platforms (wave gliders) and integrate unique Government-owned classified mission payloads and enhanced capabilities including the detection of threats with persistence.  The focus of this effort is to accelerate demonstration of capabilities to meet Combatant Commander (COCOM) requirements that do not exist elsewhere in DoD and provide the fleet with a low cost, asymmetric advantage in support of multiple classified missions.  This includes persistent, autonomous situational awareness and early warning of submarines or related submarine activity as well as broad area, clandestine implementation of capabilities that enhance Intelligence Preparation of the Battlefield (IPB) and strike missions.  The successful demonstration of one particular payload integration to support a high priority warfighting mission area will be followed by a prototype operational event.  These capabilities will enable Concepts of Operation (CONOPS) development in an operationally relevant environment to demonstrate how these technologies can improve the SA to the battlespace Commanders.
                                             
                                                 
                                                     Sensor Hosting  Autonomous Remote Craft (SHARC)
                                                     This project will demonstrate the warfighting utility of multiple, long endurance platforms with classified payloads conducting critical Intelligence, Surveillance and Reconnaissance (ISR) missions with simultaneous, wideband data links for signal and imagery data transmission between host assets and Operational level processing systems. Emerging technologies and engineering innovations from Naval/DoD research and development and industry, will be integrated to demonstrate secure and reliable collection, analysis, tactical level access to host asset ISR data and fusion of ISR and targeting data from organic assets and sensors.
 
Through FY 2018, the SHARC program has accomplished the following major objectives:

- The first three COTS platforms were be procured and classified payloads delivered for integration and testing.  
- Integration of mature technologies was initiated to include enabling payload critical mission capabilities. Also initiates was the adaptation of an existing capability to function as a Universal SHARC Payload module (UPS) to enable all other mission system adaptations.
- Preliminary mission CONOPS development, program planning, trade analysis, integration design requirements development, and systems engineering efforts were be conducted.
 
Additional details are available at higher classification levels.
                                                     
                                                         
                                                             2.627
                                                             0
                                                             - The first three COTS platforms were procured and classified payloads delivered for integration and testing.  
- Integration of mature technologies were initiated to include enabling payload critical mission capabilities. Initiate adapting an existing capability to function as a Universal SHARC Payload module (UPS) which will enable all other mission system adaptations.
- Preliminary mission CONOPS development, program planning, trade analysis, integration design requirements development, and systems engineering efforts were conducted. 
- Additional details are available at higher classification levels.
                                                        
                                                    
                                                     
                                                         
                                                             7.025
                                                             0
                                                             - Complete requirements analysis, update component and subsystem specifications, and refine CONOPS. 
- Procure six SHARC platforms to include additional platforms to meet USPACOM emergent requirements. 
- Complete design and build the UPS; SPAWARSYSCEN Pacific (SSCPAC) will integrate multiple classified payloads and conduct initial functional lab testing of an both an adapted wide area Anti-Submarine sensor and a strike warfare payload.
- Develop and integrate required capability for a high priority IPB mission. 
- The Maritime Surveillance Systems (MSS) Program Office and SSCPAC will initiate and coordinate the development of system level test plans and conduct initial system level at-sea test and evaluation to assess performance. 
- Additional details are available at higher classification levels.
                                                        
                                                         
                                                             9.281
                                                             0
                                                        
                                                         
                                                             9.281
                                                             0
                                                             - Continue requirements analysis and update component and subsystem specifications as required. 
- Integrate mature technologies developed in the areas of low probability of intercept and detection (LPI/LPD) techniques, high data rate exchange, long-range multi-band and wideband links, software-defined modes, encryption, and signal processing modules. 
- Complete payload adaptation for classified Intelligence Preparation of the Battlefield (IPB) mission payload.  Conduct integration on SHARC, with functional lab and at-sea testing followed by fleet exercise demonstration. 
- Develop CONOPS for execution of the prototype operation.
- Conduct system level user test and evaluation to assess performance on additional payloads and delivery systems against vetted Measures of Effectiveness (MOE). 
- Procure nine SHARC platforms and payload systems for FY 2021/2022 high priority IPB Prototype Operation to meet USPACOM ISR mission requirements.
- Additional details are available at higher classification levels.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to the procurement of additional SHARC platforms in preparation for prototype operations which requires an increase in the number of wave gliders.  The IPB payload will also require additional non-recurring engineering for adaptation to the SHARC and its UPS.
                                                    
                                                
                                            
                                             FY2019:  T&E Milestone:  Developmental Test (DT) and assessment of initial payloads installed on SHARC platforms
FY2020:  T&E Milestone:  DT and assessment of additional payloads installed on SHARC platforms
FY2021:  T&E Milestone:  Build and validate readiness of integrated Prototype Operational units
                                             Performance metrics are specific to each of the projects funded. All will include measures identified in the Statement of Objectives (SOO), including completions, successes, terminations, and iterative prototype cycle times reported against schedules and deliverables stated in the requirement documents.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Requirements and CONOPS Development
                                                             MIPR
                                                             Naval Undersea Warfare Center (NUWC)
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.450
                                                                     2018-10
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.125
                                                            
                                                        
                                                         
                                                             Payload Design, Engineering, and Integration
                                                             MIPR
                                                             Space and Naval Warfare System Center Pacific (SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.644
                                                                     2017-10
                                                                
                                                                 
                                                                     2.908
                                                                     2018-10
                                                                
                                                                 
                                                                     1.792
                                                                
                                                                 
                                                                     1.792
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 5.344
                                                            
                                                        
                                                         
                                                             Purchase COTS SHARC platforms
                                                             C
                                                             FFP
                                                             Space and Naval Warfare System Center Pacific (SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.275
                                                                     2017-10
                                                                
                                                                 
                                                                     2.500
                                                                     2018-12
                                                                
                                                                 
                                                                     6.100
                                                                
                                                                 
                                                                     6.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 9.875
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation Phase
                                                             MIPR
                                                             PMS-485 Maritime Surveillance Systems, SSCPAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.158
                                                                     2017-10
                                                                
                                                                 
                                                                     0.515
                                                                     2019-03
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.793
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             MIPR
                                                             PMS-485 Maritime Surveillance Systems, SSCPAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.325
                                                                     2017-10
                                                                
                                                                 
                                                                     0.652
                                                                     2018-10
                                                                
                                                                 
                                                                     0.819
                                                                
                                                                 
                                                                     0.819
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.796
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                                                     Proj 3422
                                                     
                                                         
                                                             SHARC technology demonstration: Requirements and CONOPS Development: Requirements and CONOPS Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SHARC technology demonstration: Purchase COTS SHARC platforms: Purchase COTS SHARC platforms
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SHARC technology demonstration: Build/ Assemble/Integrate Phase/Lab Test: Build/ Assemble/Integrate Phase/Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SHARC technology demonstration: Test and Evaluation, Prototype Ops: Test and Evaluation, Prototype Ops
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SHARC technology demonstration: Program Management: Program Management
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3423
                                         LOCUST
                                         
                                             0.000
                                             0.013
                                             1.954
                                             2.960
                                             2.960
                                             5.948
                                             7.940
                                             8.103
                                             8.265
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The LOCUST demonstration is part of the Department of Defense (DOD) Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. LOCUST leverages the BA-3 Innovative Naval Prototype program developing and demonstrating swarming technology. The BA-3 effort is developing both the air vehicle, UAS swarming behaviors, and miniaturized sensor systems. ONR has demonstrated an autonomous system capable of launching 33 UASs in 40 seconds and flying them in a coordinated swarm. This BA-4 effort is trailing the BA-3 demonstration of technologies by a fiscal quarter and then demonstrating the technology in operationally relevant environments with military mission applications. Due to limitation of funding, FY 2018 accomplishments were limited to just the planned warfighter workshops and program planning. The LOCUST budget and schedule have been adjusted accordingly to reflect this situation.
                                             
                                                 
                                                     LOCUST
                                                     This Project focuses on demonstration of mixed-initiative UAV swarming behaviors, enabling the development of payload appropriate CONOPS/TTPs for Many Vehicle/Many Salvo swarms, and provides unmanned system capability to degrade threat Integrated Air Defense Systems (IADS) in support of follow-on manned system operations.
                                                     
                                                         
                                                             0.013
                                                             0
                                                             Integrate and demonstrate a scalable system of inexpensive, commoditized Unmanned Aerial Vehicles (UAVs) with swarming behaviors providing two distinct mission capabilities. Phase 1 will develop and demonstrate both air- and ground-launched counter-Improvised Explosive Device (IED) and communications jamming capabilities to support a Marine Corps unit. Phase 2 will develop and demonstrate an unmanned undersea vehicle (UUV)-launched Swarm for counter-Integrated Air Defense Systems (IADS) in support of naval units. This project will demonstrate mixed-initiative UAV swarming behaviors developed by the BA-3 activity, enable the development of payload appropriate CONOPS/TTPs for Many Vehicle/Many Salvo swarms, and provide unmanned system capability to degrade threat IADS in support of follow-on manned system operations. Additional details are available at higher classification levels.
                                                        
                                                    
                                                     
                                                         
                                                             1.954
                                                             0
                                                             Phase I integration and test activities to assess functional performance of LOCUST Counter-Improvised Explosive Device  (IED) subsystems and communications jamming capabilities installed on autonomous platforms and launched from USMC Military-RZR (M-RZR, based off of Polaris RZR off-road platform), M-RZR trailer. Conduct system-level experimentation and demonstration of the prototype system. The Center for Naval Analysis will assess system performance for the ground-launched system and develop Concepts of Operations (CONOPS) and Tactics, Techniques, and Procedures (TTP) to support future USMC operations.

In FY 2019, the LOCUST efforts will initiate transition from the Phase I efforts into Phase II demonstrating multi-domain launch of swarming UAVs' to provide information, surveillance, reconnaissance (ISR) and kinetic attack for strike of land and sea targets in support of follow-on manned missions. Effort will procure flight assets to begin integration of payloads and flight testing.
                                                        
                                                         
                                                             2.960
                                                             0
                                                        
                                                         
                                                             2.960
                                                             0
                                                             In FY 2020, the LOCUST efforts will initiate transition from the Phase I efforts into Phase II demonstrating multi-domain launch of swarming UAVs' to provide information, surveillance, reconnaissance (ISR) and kinetic attack for strike of land and sea targets in support of follow-on manned missions. Specifically, Phase II will develop and demonstrate an unmanned undersea vehicle (UUV)-launched Swarm for conducting counter-Integrated Air Defense Systems missions in support of naval units. This project will demonstrate mixed-initiative UAV swarming behaviors developed by the BA-3 activity, enable the development of payload appropriate CONOPS/TTPs for Many Vehicle/Many Salvo swarms, and provide unmanned system capability to degrade threat IADS in support of follow-on manned system operations
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is associated with increased cost for procurement of launcher hardware and planned development tests.
                                                    
                                                
                                            
                                             There are multiple phases for this non-acquisition project.

Phase 1 - Marine Corps Warfighting Laboratory (MCWL) Air Combat Element (ACE) will lead the Phase I effort in FY 2018 & FY 2019. MCWL will procure additional launchers, LOCUST platforms and payloads. MCWL will work with the Common Launch Tube Program of Record to procure the multiple missile Common Launch Tube. MCWL will task NAWC AD to help integrate the launcher system onto the MV-22 and support flight test and flight certification. MCWL will use a supporting Warfare Center to integrate the launcher onto a Marine Corps Polaris Corporation M-RZR vehicle or M-RZR trailer. MCWL ACE will closely coordinate with the BA-3 LOCUST program manager to procure the new 6" diameter, additive manufactured, air frame (purchase through BA-3 activity contract). MCWL Experimental Division will define CONOPS/TTPs, the experimental parameters and measures of effectiveness, and operational experiments suitable to apply the capability in a relevant operational environment to evaluate the military utility of the system to a small Marine Corps maneuver element. The Center for Naval Analysis will consolidate the post demonstration report for the systems military utility.

Phase II -ONR execute a multi-domain swarm effort in FY 2020-2023 to demonstrate the advantages of small swarming UAVs against adversary defenses. ONR will work with the Naval Warfare Development Center (NWDC) to develop CONOPS / TTPS for this mission capability and fleet experimentation. NSWC Panama City Division (NSWC PCD) will provide operational and logistics support for the launch and recovery of the vehicles. Initiation of Phase II in FY2020 intentionally follows the 6.3 INP by two fiscal years to allow the INP to develop and mature the miniaturized payloads required for an operational demo.

Phase III - Beginning in FY 2024, the LOCUST effort will transition to a phase III effort to provide ISR and kinetic strike against a broader target set than in Phase II as well as heterogeneous multi-domain launch platforms.
                                             MCWL Experimental Division (Phase I) and PACOM (Phase II) will define CONOPS/TTPs, the experimental parameters and measures of effectiveness, and operational experiments suitable to apply the capability in a relevant operational environment to evaluate the military utility of the system to a small Marine Corps maneuver element.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Multi-Rotor Platform Procur
                                                             MIPR
                                                             NRL
                                                             Wash, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.013
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Multi-Rotor Platform Payload
                                                             MIPR
                                                             MITRE
                                                             Mclean, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Payload Procurement
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.704
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Multi-Rotor Tests
                                                             MIPR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Fixed-Wing Procurement
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tuxson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.800
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Specific Launcher Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.290
                                                                
                                                                 
                                                                     1.290
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Command and Control Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.560
                                                                
                                                                 
                                                                     0.560
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Fixed Wing Tests
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Project Management
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.160
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603382N_3423_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3423
                                                     
                                                         
                                                             LOCUST Systems Demonstration - Phase I: Procure Multi Rotor Platforms: Procure Multi Rotor Platforms
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase I: Multi-Rotor Platform Payload Integration: Multi-Rotor Platform Payload Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase I: Payload Procurement: Payload Procurement
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase I: Multi-Rotor Tests: Multi-Rotor Tests
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase I: Fixed-wing Procurement: Fixed-wing Procurement
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: LOCUST Requirements Analysis: LOCUST Requirements Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: Procure Coyote, Launcher and Payloads: Procure Coyote, Launcher and Payloads
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: Coyote, Launcher and Payloads Integration: Coyote, Launcher and Payloads Integration
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: Conduct Experiment: Conduct Experiment
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: Assess technical performance and operational utility: Assess technical performance and operational utility
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase II: Support CONOPS/TTP refinement and transition through User Operational Evaluation System delivery: Support CONOPS/TTP refinement and transition through User
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase III: LOCUST Requirements Analysis: LOCUST Requirements Analysis
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             LOCUST Systems Demonstration - Phase III: LOCUST Integration and Testing: LOCUST Integration and Testing
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3424
                                         Heterogeneous Collaborative Unmanned Systems (HCUS)
                                         
                                             0.000
                                             0.012
                                             1.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.012
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funding is being realigned in FY 2020 to project 3438 Innovative Naval Prototype (INP) Transition (6.4) within PE 0603382N Advanced Combat Systems Tech.
                                             The HCUS demonstration is part of the Department of Defense Third Offset Strategy as one element in the Effector Grid category for small autonomous systems. HCUS provides autonomous, tactical monitoring of an adversary's port-sized littoral area for an extended period of time with capability to apply limited offensive effects on-demand.  Vehicles and sensors are intended to be used in contested environments - employing local communications nets, autonomous vehicle behavior, low bandwidth command links and local navigation with no requirement for GPS input. 

HCUS systems can be encapsulated and deployed as a single payload, or a small number of payload packages designed for specific missions. The payloads can be carried into theater by various manned or unmanned platforms depending on the degree of stealth required. A week-long project demonstration will simulate covert deployment, operations of autonomous UAVs over the area of interest, data exfiltration to a remote operator, autonomous UAV recharging via USVs and/or UUVs, deployment of unmanned ground sensors for persistent sensing, and remote operator on-demand offensive attack on a simulated target.
                                             
                                                 
                                                     Heterogeneous Collaborative Unmanned Systems (HCUS)
                                                     
                                                         
                                                             0.012
                                                             0
                                                             Developed integrated, adaptable systems of low cost, heterogeneous unmanned platforms capable of autonomous, collaborative behaviors to execute an operational naval mission. This project leveraged low cost UAV, UUV, and USV advancements in additive manufacturing, advanced autonomy, commercial components, and advanced sensing technologies. Heterogeneous Collaborative Unmanned System (HCUS) components are rapidly producible, expendable assets employed to minimize risk to manned platforms while increasing mission station time as recovery and return-to-base are not required. Additional details are available at higher classification levels.
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Conduct Government program management and oversight of HCUS development activities. Johns Hopkins University Applied Physics Laboratory, in conjunction with NSWC Dahlgren Division, will complete HCUS system-level design and integration and commence manufacturing of initial HCUS systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects the realignment of funding to Project 3438 within this program element to support the Solid State Laser Technology Maturation (SSL-TM) program.
                                                    
                                                
                                            
                                             NSWCDD will provide Government oversight to the project and develop a multi-domain mission planning system compatible with the Aegis Combat System and Ship Self Defense System (SSDS) capable of tasking the JHU-APL autonomous systems. University Affiliated Research Center John Hopkins University: Applied Physics Laboratory will be responsible for the design and development of additive manufactured quad-copters, UUV launch system for UAV launch, low-profile USVs with commercial sensor systems, and unattended ground sensors (UGS) with a UGS deployment capability, the network backbone and long haul communications back to a combat system or Maritime Operations Center.
                                             Performance metrics are specific to each of the projects funded. All will include measures identified in the Statement of Objectives (SOO), including completions, successes, terminations, and iterative prototype cycle times reported against schedules and deliverables stated in the requirement documents.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             HCUS System Development
                                                             MIPR
                                                             DLA
                                                             Alexandria, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.416
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.416
                                                            
                                                        
                                                         
                                                             HCUS System Development
                                                             MIPR
                                                             Naval Surface Warfare Center DD
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.496
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.496
                                                            
                                                        
                                                         
                                                             HCUS System Development
                                                             MIPR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.088
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.088
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Management and Oversight
                                                             MIPR
                                                             NSWC
                                                             Dalhgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.012
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.012
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603382N_3424_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3424
                                                     
                                                         
                                                             HCUS System Development: Conduct requirements analysis: Conduct requirements analysis
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             HCUS System Development: Procurement UUV Hardware: Procurement UUV Hardware
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             HCUS System Development: Conduct Experiment: Conduct Experiment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3437
                                         EMW/SEWIP/SSEE Accelerator
                                         
                                             0.000
                                             0.000
                                             14.389
                                             23.630
                                             23.630
                                             23.636
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             61.655
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This was a new project in FY 2019 - Electromagnetic Maneuver Warfare/Surface Electronic Warfare Improvement Program to improve real time Electro-Magnetic Maneuver Warfare operations.
                                             The Electromagnetic Maneuver Warfare/Surface Electronic Warfare Improvement Program/Ship's Signals Exploitation Equipment (EMW/SEWIP/SSEE) Accelerator is part of the Department of Defense Third Offset Strategy to improve real time Electro-Magnetic Maneuver Warfare operations.  EMW/SEWIP/SSEE Accelerator leverages the S&T Budget Activity (BA)-3 Electro-Magnetic Maneuver Warfare technology developments specifically in cross platform operations.  The BA-3 effort is developing high speed sensor and electro-magnetic networking, real time spectrum operations and passive targeting technologies.  ONR has demonstrated elements of next generation networking, passive tracking, and cross platform combat system coordination.  This BA-4 effort is trailing the BA-3 demonstration of technologies deploying and demonstrating the technology in operationally relevant environments with military mission applications.  The deployment will allow the ONR to significantly reduce risk, incorporate early warfighter improvements and test with real world data and scenarios.
                                             
                                                 
                                                     EMW/SEWIP/SSEE Accelerator
                                                     EMW/SEWIP/SSEE accelerator builds off of two BA-3 efforts: Surface platform arrays, radios and control software were developed under the Multi-Link CDL System Future Naval Capability and airborne relay were developed within the High Altitude Relay and Routing Future Naval Capability.  To date ONR has demonstrated 4-beam CDL surface arrays, radios and controls via land based motion simulators, while the airborne relay functionality has been demonstrated on a P-3 platform in a relevant environment. This was a new project for this PE in FY 2019 to develop integrated cross platform active and passive sensing solutions, next generation network and real time spectrum operations.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             14.389
                                                             0
                                                             Develop and test a multi-beam next generation network allowing significantly more throughputs with low latency designed for cross platform combat system integration, applications to coordinate multiple disparate Electronic Warfare (EW) systems, passive targeting algorithms and real time spectrum operations.  This technology accelerator will operationally field 3 shipsets for trials and evaluation.
                                                        
                                                         
                                                             23.630
                                                             0
                                                        
                                                         
                                                             23.630
                                                             0
                                                             FY 2020 efforts will develop dual frequency airborn network arrays and networking waveform; test compatibility of
airborne systems with fielded surface next gen network arrays; and, for the deployed surface systems, develop and field
autojoin and low probability of intercept (LPI) waveforms. This investment will fund expand deployed network capabilities and provide one additional ship set and one airborne relay prototype; provide additional deployed ESM hardware and decoy technologies; and provide Fifth generation fighter integration. Shipsets to be procured include 
1 shipboard and 1 airborne deployed prototype.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects the ramp up of work required to integrate cross platform active and passive sensing solutions, next generation and real time spectrum operations to improve real time Electro-Magnetic Maneuver Warfare operations with additional costs to expand and provide deployed network capabilities including one additional ship set and one airborne relay prototype, additional deployed ESM hardware and decoy technologies and Fifth generation fighter integration.
                                                    
                                                
                                            
                                             Projects identified for execution under this project number are non-acquisition programs. Each project will develop a project plan to support project execution. Project plans will include a project schedule and technical requirements and objectives to measure project performance.  Based on prior BA-3 work prototype contracts are in place and can be used to develop hardware for at sea trials.  Software and ship installation will are expected to use a combination of existing shipyard contracts and government field activities.
                                             Performance metrics are specific to each of the projects funded.  All will include measures identified in the objective statements, including completions, successes, terminations, and iterative development prototype cycle times.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     NSWC: Prototype development of shipboard next generation networking apertures and EMW cross platform software.			
NAWC:	Prototype development of airborne next generation apertures and networking software.			
SUPSHIP: Installation and testing of Cross platform EMW accelerator prototype on 2 Navy test vessels.			
NRL: Installation and testing of Cross platform EMW accelerator prototype on Navy maritime patrol aircraft.
                                                     
                                                         
                                                             Prototype Development
                                                             MIPR
                                                             NSWC
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.056
                                                                     2018-10
                                                                
                                                                 
                                                                     12.910
                                                                
                                                                 
                                                                     12.910
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 18.966
                                                            
                                                        
                                                         
                                                             Prototype Development
                                                             PO
                                                             NAWC
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.333
                                                                     2018-10
                                                                
                                                                 
                                                                     6.747
                                                                
                                                                 
                                                                     6.747
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 10.080
                                                            
                                                        
                                                         
                                                             Prototype Development
                                                             MIPR
                                                             SUPSHIP
                                                             Bath Maine
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2018-10
                                                                
                                                                 
                                                                     1.987
                                                                
                                                                 
                                                                     1.987
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.987
                                                            
                                                        
                                                         
                                                             Prototype Development
                                                             MIPR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2018-10
                                                                
                                                                 
                                                                     1.986
                                                                
                                                                 
                                                                     1.986
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 4.986
                                                            
                                                        
                                                         
                                                             Prototype Development
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2020-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603382N_3437_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3437
                                                     
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: K, Ku Airborne Relay: K, Ku Airborne Relay
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: Airborne Testing: Airborne Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: Multi-Beam Ku Arrays: Multi-Beam Ku Arrays
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: System Controller: System Controller
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: DDG - Test & Integrate: DDG - Test & Integrate
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: Networking Waveform: Networking Waveform
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMW/SEWIP/SSEE Accelerator: Virtual Twin Distributive Combat System: Virtual Twin Distributive Combat System
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3438
                                         Innovative Naval Prototype (INP) Transition (6.4)
                                         
                                             0.000
                                             0.000
                                             13.059
                                             23.104
                                             23.104
                                             18.215
                                             28.007
                                             36.697
                                             41.508
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This is a new project unit (PU) in FY 2019. This PU is intended to provide advanced component development and prototyping for selected technologies maturing out of or supporting ONR's Leap Ahead Technology (LA-Tech) and Innovative Naval Prototype (INP) BA3 portfolio.

Changes from FY 2019 to FY 2020 includes the new HIJENKS program activity initiated in the PE and Project Unit 3438 as work in this program is transitioning in FY 2020 from Budget Activity (BA) 3 Advanced Technology Development to the BA4 Advanced Component Development and Prototypes phase of development.
                                             The efforts described in this mission area address the advanced component development and prototype demonstration associated with ONR's Innovative Naval Prototypes (INP) Program and the Leap Ahead Technology (LA-Tech) investments. INP and LA-Tech investments represent game changing technologies with the potential to revolutionize operational concepts. They are disruptive in nature as they would dramatically change the way naval forces fight. INPs and LA-Techs push the imagination of our nation's technical talent to deliver transformational warfighting capabilities. Successful demonstrations are intended to present the Department of the Navy with a programmatic challenge as these new capabilities can lead to the obsolescence of existing capabilities and significant decisions as to the path forward for integrating the new technological capabilities into the warfighting systems of the future. 

ONR manages a continuum of INP and LA-Tech development from BA2 to BA3 to BA4. The goal of these BA4 investments is to further mature development and expend efforts necessary to evaluate integrated technologies, representative modes or prototype systems in high fidelity and realistic operating environments. This BA4 investment includes system specific efforts that help expedite technology transition from the laboratory to operational use. Emphasis is on proving component and subsystem maturity prior to integration in major and complex systems and may involve risk reduction initiatives. Projects in this category involve efforts prior to Milestone B and are referred to as advanced component development activities and include technology demonstrations. It is the goal of these projects to achieve Technology Readiness Levels 6 or 7. Successful experimentation and demonstration highlights the viability of new technological capabilities that could be implemented if an acquisition program were to be established to support further development. The portfolio is periodically refreshed through the selection of new INPs and LA-Tech investments as existing ones are completed. 

INP, LA-Tech, and supporting technology investments may include R-2 Activities mission areas such as Unmanned and Autonomous Systems, Directed Energy / Electric Weapons, Electromagnetic Maneuver Warfare, Cyber Warfare, and Undersea Warfare.
                                             
                                                 
                                                     Unmanned and Autonomous Systems: Advanced ASW sensor array package for medium sized unmanned surface vehicles.
                                                     This is a new project beginning in FY 2019 that will develop, integrate, experiment and demonstrate onboard a medium sized unmanned surface vehicle an advanced ASW sensor array package. This package is intended to be used on a platform being developed with Innovative Prototype (INP) and Leap Ahead Technology (LA-Tech) investments. That platform will serve as host for a wide variety of operationally focused capability payloads such as the advance ASW sensor array package being developed in this activity. These warfighter focused packages will enable Unmanned and Autonomous Systems platforms to support the requirement to augment manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.347
                                                             0
                                                             Initiate advanced component hardware and software development and the necessary system-to-hull integration which will lead to a prototype demonstration, in an operational environment, of an advanced ASW sensor array package capable of operational use onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             5.315
                                                             0
                                                        
                                                         
                                                             5.315
                                                             0
                                                             Prototype demonstration, in an operational environment, by deploying, recovering and towing an advanced ASW sensor array package capable of operational use onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Unmanned and Autonomous Systems: Advanced ASW kinetic effects package for medium sized unmanned surface vehicle.
                                                     This is a new project beginning in FY 2019 that will develop, integrate, experiment and demonstrate onboard a medium sized unmanned surface vehicle an advanced ASW kinetic effects package. This capability package is intended to be used on a platform being developed with Innovative Prototype (INP) and Leap Ahead Technology (LA-Tech) investments. That platform will serve as host for a wide variety of operationally focused capability payloads such as the advance ASW kinetic effects package being developed in this activity. These warfighter focused packages will enable Unmanned and Autonomous Systems platforms to support the requirement to augment manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.712
                                                             0
                                                             Initiate advanced component development and the necessary system-to-hull integration which will lead to prototype demonstration, in an operational environment, of an advanced ASW kinetic effects package capable of operational use onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             5.815
                                                             0
                                                        
                                                         
                                                             5.815
                                                             0
                                                             Prototype demonstration, in an operational environment, by launching from a manned vessel and engagement of a surrogate of an advanced ASW kinetic effects package capable of operational use onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Unmanned and Autonomous Systems: Advanced aerial lift package for medium sized unmanned surface vehicle.
                                                     This is a new project beginning in FY 2019 that will develop, integrate, experiment and demonstrate onboard a medium sized unmanned surface vehicle an advanced aerial lift package. This capability package will dramatically increase the range of regard of various sensor payloads that will be carried aloft. It is intended to be used on a platform being developed with Innovative Prototype (INP) and Leap Ahead Technology (LA-Tech) investments. That platform will serve as host for a wide variety of operationally focused capability payloads such as the advance aerial lift package being developed in this activity. These warfighter focused payloads will enable Unmanned and Autonomous Systems platforms to support the requirement to augment manned systems with less expensive, unmanned, fully autonomous systems that can operate in all domains.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.000
                                                             0
                                                             Initiate advanced component hardware development and the necessary system-to-hull integration which will lead to prototype demonstration, in an operational environment, of an advanced aerial lift package capable of operational use onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             3.967
                                                             0
                                                        
                                                         
                                                             3.967
                                                             0
                                                             Prototype demonstration, in an operational environment, by demonstrating automated TALONs, an advanced aerial lift package capable of operational use, onboard a medium sized autonomous, unmanned surface vehicle.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to increased cost to conduct prototype demonstrations and participation from Navy Lab and NASA JPL personnel.
                                                    
                                                
                                                 
                                                     HIJENKS Operational Acceleration
                                                     HIJENKS System Integration, T&E and Alternate Platform development and test activity will focus on software development for integration of new High Power Microwave (HPM) capabilities into control systems and mission planning software. 

Technical objectives of HIJENKS focus on improving the robustness of HPM systems in new airborne platforms and improving the mission planning capability for HPM engagement scenarios.  The prototype will mature several of these areas to enable operational capability in a phased approach for multi-platform integration and demonstration combined with validation/certification paths of software and hardware architectures. Activities are intended as risk reduction, operational analysis, and system level environmental test in order to reduce transition program cost for platform capability.

Phase 1 FY-20
The first phase of the prototype will focus on initiating platform integration activities for software, mission planning and environmental hardening and alternate platform analysis

Phase 2 FY-21
Phase 2 brings component level environmental testing and certification as well as software development for limited pre-planned missions

Phase 3 FY-22
Phase 3 brings system level environmental and EMC testing and certification as well as software development for limited dynamic mission planning and expanded target class surrogate development and test

Phase 4 FY-23
Phase 4 brings integration and certification of mission planning and weapon control software to reduce transition costs for Program of Record
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             8.007
                                                             0
                                                        
                                                         
                                                             8.007
                                                             0
                                                             HIJENKS System Integration, T&E and Alternate Platform

Phase 1 FY-20
Initiate first phase of the prototype development to focus on initiating platform integration activities for software, mission planning and environmental hardening and alternate platform analysis.

Detailed FY 2020 technical plans and objectives at a higher classification to be briefed separately upon request.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 reflects elements of the HIJENKS program transitioning from Budget Activity (BA) 3 Advanced Technology Development to BA4 Advanced Component Development and Prototypes.
                                                    
                                                
                                            
                                             The projects identified for execution are non-acquisition programs. The Office of Naval Research will provide Government oversight to the projects. Each project will develop a project plan to support execution. Project plans will include a schedule and the necessary technical requirements and objectives to measure and evaluate performance. Additionally, each project will be subjected to experimentation then demonstrated in operationally relevant environments to assess their ability to meet warfighter requirements. Project deliverables will include the actual integrated hardware/software prototype systems, test reports, and technical data, necessary to support decision making. These decisions include the transition of technologies to acquisition, further refinement of the technology, or termination and reinvestment of remaining funds to other technologies that add military value.
                                             In all cases, the technologies being developed within this PE support the Department of the Navy INP and Leap Ahead Programs and are managed at the Office of Naval Research. The primary technological metrics used in this PE involve experiments and tests that demonstrate, in an operationally relevant environment, the proof of concept for the technological capability being developed. Technology development is informed by periodic interaction with Naval warfighters, resource sponsors and the acquisition community. At the lowest level, each project is evaluated against technical and financial milestones on a frequent basis. Annually, each project is reviewed in depth for technical performance and development status by the Chief of Naval Research. Department of the Navy leadership is briefed on the portfolio's status by the Chief of Naval Research.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Advanced ASW sensor payload
                                                             MIPR
                                                             NUWC
                                                             Newport, Rhode Island
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                     2018-10
                                                                
                                                                 
                                                                     1.340
                                                                
                                                                 
                                                                     1.340
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.540
                                                            
                                                        
                                                         
                                                             Advanced ASW sensor payload
                                                             MIPR
                                                             JHU-APL
                                                             Columbia, Maryland
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.100
                                                                     2018-10
                                                                
                                                                 
                                                                     1.340
                                                                
                                                                 
                                                                     1.340
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.440
                                                            
                                                        
                                                         
                                                             Advanced ASW sensor payload
                                                             MIPR
                                                             SSC-PAC
                                                             San Diego, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.890
                                                                     2018-10
                                                                
                                                                 
                                                                     1.302
                                                                
                                                                 
                                                                     1.302
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.192
                                                            
                                                        
                                                         
                                                             Advanced ASW sensor payload
                                                             MIPR
                                                             NASA Jet Propulsion Lab
                                                             Pasedena, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.157
                                                                     2018-10
                                                                
                                                                 
                                                                     1.333
                                                                
                                                                 
                                                                     1.333
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.490
                                                            
                                                        
                                                         
                                                             Advanced ASW kinetic payload
                                                             MIPR
                                                             PSU -ARL
                                                             State College, Pennsylvania
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                     2018-10
                                                                
                                                                 
                                                                     3.889
                                                                
                                                                 
                                                                     3.889
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced ASW kinetic payload
                                                             MIPR
                                                             SSC-PAC
                                                             San Diego, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.400
                                                                     2018-10
                                                                
                                                                 
                                                                     1.026
                                                                
                                                                 
                                                                     1.026
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced ASW kinetic payload
                                                             MIPR
                                                             NASA Jet Propulsion Lab
                                                             Pasedena, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.312
                                                                     2018-10
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced aerial lift payload
                                                             MIPR
                                                             NSWC-CD
                                                             Bethesda, Maryland
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     1.336
                                                                
                                                                 
                                                                     1.336
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.536
                                                            
                                                        
                                                         
                                                             Advanced aerial lift payload
                                                             MIPR
                                                             NASA Jet Propulsion Lab
                                                             Pasedena, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     1.335
                                                                
                                                                 
                                                                     1.335
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.335
                                                            
                                                        
                                                         
                                                             Advanced aerial lift payload
                                                             MIPR
                                                             SSC-PAC
                                                             San Diego, California
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                     2018-10
                                                                
                                                                 
                                                                     1.296
                                                                
                                                                 
                                                                     1.296
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.096
                                                            
                                                        
                                                         
                                                             HIJENKS Mission Planning Software Development
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, Md
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.330
                                                                
                                                                 
                                                                     0.330
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             HIJENKS Launch System Software/Hardware Integration
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, Md
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HIJENKS System Requirements and CONEMPS
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, Md
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             HIJENKS Airborne Launch Study
                                                             C
                                                             CPFF
                                                             Platform Prime
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HIJENKS Mission Analysis
                                                             FFRDC
                                                             JH APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HIJENKS T&E Launcher
                                                             C
                                                             CPFF
                                                             Platform Prime
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             HIJENKS Safe and Arm Design
                                                             C
                                                             FFP
                                                             Platform Prime
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HIJENKS Environmentally Hardened Payload Activities
                                                             C
                                                             UCA
                                                             DOTC - Multiple Awards
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             HIJENKS Target Procurement and Testing
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HIJENKS T&E Platform Payload Source Devlopment
                                                             C
                                                             UCA
                                                             DOTC - Multiple Awards
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.927
                                                                
                                                                 
                                                                     2.927
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.927
                                                            
                                                        
                                                         
                                                             HIJENKS Program Support
                                                             WR
                                                             NSWCDD and NAWCWD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603382N_3438_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3438
                                                     
                                                         
                                                             Unmanned and Autonomous Systems: Advanced ASW sensor payload for medium sized unmanned surface vehicles: Advanced ASW sensor payload for medium sized unmanned surface vehicles
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned and Autonomous Systems: Advanced ASW kinetic payload for medium sized unmanned surface vehicle: Advanced ASW kinetic payload for medium sized unmanned surface vehicle
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned and Autonomous Systems: Advanced aerial lift payload for medium sized unmanned surface vehicle: Advanced aerial lift payload for medium sized unmanned surface vehicle
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: Mission Planning Tools: Mission Planning Tools
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: Alternative Platform Integration: Alternative Platform Integration
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: Alt Platform TRL 8 Demonstration: Alt Platform TRL 8 Demonstration
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: Expanded Target Testing: Expanded Target Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: System Environmental Test: System Environmental Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             HIJENKS System Integration, T&E and Alternate Platform: Launch System Safety Cert: Launch System Safety Cert
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603502N
                                 Surface & Shallow Water MCM
                                 34
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     244.710
                                     69.906
                                     120.348
                                     507.000
                                     507.000
                                     813.251
                                     848.933
                                     955.274
                                     872.229
                                     Continuing
                                     Continuing
                                
                                 FY 2018 and future funding for Projects 0530, 1233, and 1235 were realigned to PE 0604127N; Project 2094 to PE 0604031N; and Project 2131 to PE 0604126N.
FY 2019 and future funding for Project 3123 is realigned to PE 0604028N.
                                 This program element provides resources for development of mine countermeasures systems to provide minehunting, minesweeping, and neutralization to counter known and projected mine threats.  The mine countermeasures systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide.  Resources are for developing and deploying advanced minehunting and minesweeping systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority.  Tactics and techniques used vary across a diversity of environments and a diversity of threats, including both asymmetric and emerging.  Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels.  Core capabilities include forward presence, deterrence, sea control, power projection, maritime security, humanitarian assistance and disaster response to maintain freedom of the seas.  Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing or eliminating post-mission analysis detect, classify, identify, decide time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability.  Concept of operations includes development of cooperative, unmanned, modular systems; the establishment of a capable networked command and control systems; and standing up an accurate and interactive environmental system with the ability to form and disseminate a Common Environmental Picture.  Efforts benefit the Mine Countermeasure (MCM) force by transforming the Navy from the platform-centered legacy set of systems to a capability-centered force that is distributed, networked, and able to provide unique maritime influence and access across the entire maritime domain.

The Surface Mine Countermeasures (SMCM) programs are in general platform independent and will provide detection, classification, localization, identification, neutralization, and influence clearance capabilities.  Programs develop: (1) unmanned minehunting capability for surface platforms; (2) the integration and improvement of new and existing systems (3) support for systems which detect, localize, classify, identify, and neutralize all mine types across MCM Avenger Class and other platforms; (4) systems for neutralizing mines and light obstacles through the entire water column to include deep water, open water,  shallow water, very shallow water, surf zones, and beach landing craft zones in support of operations; (5) integrate hardware for experimental testing related to surface ship, aircraft, and other cross platform applications; and (6) provide for the future unmanned portion of the FSC strategy.

Medium Unmanned Surface Vehicles (MUSVs) and Large Unmanned Surface Vessels (LUSVs) are segments of the Navy's Unmanned Surface Vehicle Family of Systems (FoS).  MUSV is defined as having a reconfigurable mission capability which is accomplished via modular payloads with an initial mission capability to support Battlespace Awareness through Intelligence, Surveillance and Reconnaissance (ISR) and Electronic Warfare (EW).  LUSV is defined as having a reconfigurable, multi-mission capability which is accomplished via an organic warfare capability and may be augmented with additional modular payloads.  Initial LUSV missions include Anti-Surface Warfare (ASuW) and Strike.  MUSVs and LUSVs provide low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions and augment the Navy's manned surface force.  MUSVs and LUSVs will be capable initially of semi-autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship) or via the ashore element (C2 station ashore).  While MUSV and LUSV will logically share common (GFE) C2 systems to support fleet integration and operations and may share other autonomy and mechanical technologies (depending on acquisition approaches), they will be primarily differentiated by size and cost as driven by payload capability, capacity and LUSV's organic warfare capability.

Future missions for both MUSV and LUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as future payloads and concept of operations (CONOPs) are developed.  Under the FSCF, MUSV and LUSV will be referred to as Future Surface Combatant USVs (FSC USVs) and are projected to include missions for Anti-Submarine Warfare (ASW), Logistics, Mine Countermeasures (MCM), Counter Swarm, Armed Escort, and Mine Warfare (i.e., mining).  MUSV and LUSV are key enablers of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups.  Fielding of MUSV and LUSV will provide the Navy increased capability and necessary capacity at lower procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.  

While unmanned surface vehicles are new additions to fleet units, MUSV and LUSV are intended to be relatively low developmental technologies that combine robust and proven commercial vessel designs with existing military payloads to rapidly and affordably expand the capacity and capability of the surface fleet.  Both programs benefit from years of investment and full scale demonstration efforts in autonomy, endurance, command and control, payloads and testing from the Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter (FY 2017 to FY 2021) and Office of the Secretary of Defense Strategic Capabilities Office (OSD SCO) Ghost Fleet Overlord Large USV experimentation effort (FY 2018 to FY 2021).  The combination of fleet-ready C2 solutions developed by the Ghost Fleet Overlord program and initial man-in-the-loop or man-on-the-loop control will reduce the risk of fleet integration of unmanned surface vehicles and allow autonomy and payload technologies to develop in parallel with fielding vehicles with standardized interfaces.  Fleet learning with early MUSV and LUSV units plus future upgrades of more advanced autonomy technology will allow eventual deployment as fully autonomous vehicles.  

These efforts are broken out into three (3) Project Units (PUs): Medium Unmanned Surface Vehicle (MUSV) (Project 3428), Large Unmanned Surface Vessel (LUSV) (Project 3067) and Unmanned Surface Vessel Enabling Capabilities (Project 3066).
                                 
                                     
                                         154.117
                                         62.727
                                         76.052
                                         76.052
                                    
                                     
                                         69.906
                                         120.348
                                         507.000
                                         507.000
                                    
                                     
                                         -84.211
                                         57.621
                                         430.948
                                         430.948
                                    
                                     
                                         
                                             -0.482
                                        
                                         
                                             -1.997
                                        
                                         
                                             60.100
                                        
                                         
                                             -2.025
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     432.400
                                                     432.400
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.452
                                                     -1.452
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.216
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -94.970
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     13.000
                                                
                                            
                                        
                                    
                                     FY 2020 funding request was reduced by $3.300 million to account for the availability of prior year execution balances.

Program Adjustments: 
FY18: -$84,211K total adjustments; Congressional program adjustments: -$8,000K MCM USV, -$2,260K Knifefish, +$13,000K UISS; Congressional realignments: -$12,900K Projects 0530, 1233, 1235, -$11,623K Project 2131, -$60,187K Project 2094; SBIR -$2,025K; Other Rate Adjustments: -$216K FFRDC.
FY19: +$60,100K Congressional program adjustments: +$14,100K MCM USV, +$42,000K MUSV, +$4,000K UISS, -$1,997K Barracuda schedule delays; -$482K FFRDC
FY20: -$3,300K Under execution reduction; -$1,142K NWCF rate adjustments; -$310K Contract Services Reform reduction;  +$424,000K Unmanned Surface Vessel program adjustment; +$11,700K MCM USV program adjustment

Technical: Not applicable.

Schedule: FY18: -$8,000K Congressional program adjustment resulted in the slowing down of efforts related to deploy and retrieve (D&R) payload integration in FY18, resulting in overall schedule slip for the MCM USV program of approximately eight months.
                                
                                 
                                     
                                         1234
                                         Unmanned Surface Vehicle (USV)
                                         
                                             88.290
                                             14.989
                                             28.645
                                             31.519
                                             31.519
                                             19.105
                                             18.943
                                             19.331
                                             19.715
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY 2018, the Unmanned Influence Sweep System (UISS) received a Congressional Add of $13.000M in Project Unit 9999/C401. In FY 2019, UISS received a Congressional Add of $4.000M in Project Unit 9999/C444. In FY 2019, MCM USV received a Congressional Add of $14.100M in Project Unit 9999/C443.
                                             This project provides resources for development, improvement and integration of Unmanned Surface Vehicle (USV) Mine Countermeasure (MCM) systems. A description of the major planned programs includes the following:

1) The Unmanned Influence Sweep System (UISS) utilizes an Unmanned Surface Vehicle (USV) integrated with an Unmanned Surface Sweep System (US3), a magnetic/acoustic sweep system developed to sweep acoustic/magnetic influence mines, which can be deployed from the Littoral Combat Ship (LCS) or a Vessel of Opportunity (VOO).

2) Mine Hunting USVs (MHUs) were delivered in FY 2014 to 5th Fleet in response to an Urgent Operational Need (UON) from Naval Forces Central Command concerning MCM capacity and capability gaps. Four systems (referred to as MHUs 1-4) were provided to Combined Task Force (CTF) 52 to conduct Minehunting Operations. Each MHU consists of a USMI Naval Special Warfare (NSW) 11-meter Rigid Hull Inflatable Boat (RHIB), which was converted to a USV by Naval Undersea Warfare Center Division Newport, and tows an AN/AQS-24B Minehunting sonar.  The systems are controlled from a Command and Control (C2) container located on either an underway host platform or on pier-side.  MHUs 1-4 are currently in sustainment and will support CTF52 until MCM Mission Packages are deployed to C5F AOR.  In FY 2016-2017, Speed to Fleet (S2F) funding supported the design and fabrication of an additional minehunting asset (referred to as "MHU 5") based on the MCM USV craft and integrating the AQS-24B.  Beyond FY 2017, all future efforts with MHU 5 are within the MCM USV program.

3) The Mine Countermeasures Unmanned Surface Vehicle (MCM USV) program leverages the USV from the UISS Program of Record (PoR) and adds a modular mission capability through the addition of multiple payloads.  MCM USV w/ AQS-20C integrates the existing AQS-20C minehunting sonar.  MCM USV w/ AQS-24B continues the Minehunting efforts.  In FY 2019 the MCM USV program began initial design efforts to support integration with a Mine Neutralization capability (Barracuda).  Minesweeping payloads will be subsumed by the MCM USV PoR in FY 2020.
                                             
                                                 
                                                     UISS Product Development
                                                     
                                                         
                                                             2.294
                                                             0
                                                             - Supported completion of Contractor Testing (CT) and started UISS Developmental Testing (DT). During DT, identified design changes that are needed in support of follow on production efforts. 
- Evaluated tech refresh product improvements.
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             -Complete UISS DT, complete UISS Operational Assessment (OA), and achieve Milestone C, which is now anticipated in 3Q FY 2019.
- Develop Engineering Change Proposals (ECPs) for EDM and Low Rate Initial Production (LRIP) units in preparation for integration testing and Initial Operational Test and Evaluation (IOT&E). 
- Conduct systems engineering efforts in support of program and test efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreased from FY 2019 to FY 2020 due to UISS program being subsumed by the MCM USV program in FY 2020.
                                                    
                                                
                                                 
                                                     UISS Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Efforts completed under Congressional Add: UISS, Project Unit 9999/C401.
                                                        
                                                    
                                                     
                                                         
                                                             1.250
                                                             0
                                                             - Support engineering, management and logistics efforts for MS C in 3Q FY 2019 and Initial Operational Capability (IOC) in 4Q FY 2019.
- Prepare for IOT&E.
- Continue development of Full Rate Production (FRP) documentation to release Request for Proposal (RFP) in late FY 2019.
- Support LCS Integration and MCM Mission Package (MP) testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreased from FY 2019 to FY 2020 due to UISS program being subsumed by the MCM USV program in FY 2020.
                                                    
                                                
                                                 
                                                     UISS Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Efforts completed under Congressional Add: UISS, Project Unit 9999/C401.
                                                        
                                                    
                                                     
                                                         
                                                             1.625
                                                             0
                                                             - Complete UISS DT and OA in support of MS C decision in 3Q FY 2019.
- Conduct UISS system level IOT&E in support of FRP decision planned for FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreased from FY 2019 to FY 2020 due to UISS program being subsumed by the MCM USV program in FY 2020.
                                                    
                                                
                                                 
                                                     UISS Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Efforts completed under Congressional Add: UISS, Project Unit 9999/C401.
                                                        
                                                    
                                                     
                                                         
                                                             0.131
                                                             0
                                                             - Oversee ongoing contractor efforts. 
- Manage MS C documentation completion.
- Manage FRP RFP release and proposal evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreased from FY 2019 to FY 2020 due to UISS program being subsumed by the MCM USV program in FY 2020.
                                                    
                                                
                                                 
                                                     MHU Support
                                                     
                                                         
                                                             0.288
                                                             0
                                                             - Provided program management, engineering and logistics support for product improvements to forward-deployed MHU 1-4 USVs and Command and Control (C2) Station.  Tasking maintained Cybersecurity compliance of system via a software baseline update developed and installed on fielded USVs and C2 container.
                                                        
                                                    
                                                     
                                                         
                                                             0.900
                                                             0
                                                             - Provide program management, engineering and logistics support for production improvements to forward-deployed MHU 1-4 USVs and C2 Station. Maintain Cybersecurity compliance of system via a software baseline update developed and installed on fielded USVs and C2 container.
                                                        
                                                         
                                                             0.913
                                                             0
                                                        
                                                         
                                                             0.913
                                                             0
                                                             - Provide program management, engineering and logistics support for product improvements to forward-deployed MHU 1-4 USVs and C2 Station. Maintain Cybersecurity compliance by developing, managing and installing software updates on fielded MHUs and the C2 container.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Minor increase in FY 2020 for continued MHU support.
                                                    
                                                
                                                 
                                                     MCM USV Product Development
                                                     
                                                         
                                                             10.197
                                                             0
                                                             - Completed fabrication of MCM USV pilot line craft. 
- Began system level integration of initial MCM USV w/AQS-20C Minehunting sonar. 
- Began system level integration of initial MCM USV w/AQS-24B Minehunting sonar (previously MHU 5). 
- Commenced fabrication of sonar Deploy and Retrieve (D&R) systems for MCM USV.
                                                        
                                                    
                                                     
                                                         
                                                             15.039
                                                             0
                                                             - Complete initial design and software development efforts for craft and payload integration, command and control, and operations. 
- Continue system level testing.
- Prepare to conduct User Operational Evaluation System (UOES) Employment.
- Prepare and support design changes for initial Developmental Testing (DT). 
- Conduct efforts in preparation for start of MCM USV Full Rate Production (FRP) in FY 2020. 
- Conduct technical feasibility studies, trade study analysis, tactics development, requirements definition and USV impact studies for Mine Neutralization (Barracuda) integration with MCM USV. 
- Begin contractor integration testing of MCM USV w/ AQS-24B and MCM USV w/ AQS-20C.
- Construct Architecture Framework products, industry requests for information and develop procurement strategy for Mine Neutralization launcher.
                                                        
                                                         
                                                             19.184
                                                             0
                                                        
                                                         
                                                             19.184
                                                             0
                                                             - Complete integration of an AQS-20C and AQS-24B with the MCM USV. 
- Demonstrate system capability from LCS and/or shore operations through Integration Testing.
- Finalize technical data packages for MCM USV and sonar deploy and retrieve systems. 
- Conduct MCM USV + MH DT and UOES.
- Continue integration testing with sonar payloads.
- Continue ECP development for EDM and LRIP units. 
- Conduct systems engineering efforts in support of program and test efforts.
- Achieve Ready for Training (RFT) status.
- Continue tactics development, requirements definition and design of Mine Neutralization (Barracuda) payload and integration with MCM USV.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to the MCM USV Development Tests efforts and UOES.
                                                    
                                                
                                                 
                                                     MCM USV Support
                                                     
                                                         
                                                             1.960
                                                             0
                                                             - Continued program management, engineering and technical support for manufacturing and payload integration efforts. 
- Provided program management, engineering, logistics, and technical support for system level testing and integration.  
- Reviewed UISS logistics documentation and performed gap analysis to identify changes to logistics documents in order to support MCM USV and payload integration.
                                                        
                                                    
                                                     
                                                         
                                                             4.100
                                                             0
                                                             - Continue program management, engineering and technical support for payload integration and testing efforts. 
- Support testing and User Operational Evaluation System (UOES) efforts for the assessment of system capabilities to determine Military utility. 
- Support FRP preparations. 
- Continue to update MCM USV logistics documentation and implement changes required to support UOES Employment and MCM Mission Package (MP) IOT&E. 
- Determine initial spares required for upcoming DT/UOES test events.
- Support development of MCM USV CDD requirements.
                                                        
                                                         
                                                             5.532
                                                             0
                                                        
                                                         
                                                             5.532
                                                             0
                                                             - Support testing and assessment of system capabilities to determine Military utility. 
- Continue efforts for FRP preparations and award. 
- Continue to update MCM USV documentation to include Mine Neutralization. 
- Procure initial spares for test events.
- Continue engineering, management and logistics support to achieve FRP decisions in FY 2020.
- Continue to support MCM MP integration and testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to commencement of UOES, DT, Full Rate Production decision, and the start of MCM MP test efforts.
                                                    
                                                
                                                 
                                                     MCM USV Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.350
                                                             0
                                                             - Prepare for system integration and test events to include a UOES test period (for AQS-20C and AQS-24B) and a DT period for the MCM USV w/ AQS-20C sonar in preparation for future MCM MP IOT&E and production decisions.
                                                        
                                                         
                                                             5.500
                                                             0
                                                        
                                                         
                                                             5.500
                                                             0
                                                             - Complete contractor integration testing of MCM USV w/ AQS-24B and MCM USV w/ AQS-20C. 
- Conduct UOES testing with AQS-20C and AQS-24B. 
- Execute MCM USV DT with AQS-20C.
- Commence MCM MP DT support.
- Conduct UISS test and evaluation efforts associated with ECP incorporation.
- Commence support of MCM MP DT efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to commencement of UOES, DT and Full Rate Production decision.
                                                    
                                                
                                                 
                                                     MCM USV Management Services
                                                     
                                                         
                                                             0.250
                                                             0
                                                             - Provided program planning, management and acquisition document updates for the MCM USV program.
                                                        
                                                    
                                                     
                                                         
                                                             0.250
                                                             0
                                                             - Provide program planning, management and acquisition document updates for the MCM USV program.
- Begin FRP RFP development.
- Release RFP and begin proposal evaluations.
                                                        
                                                         
                                                             0.390
                                                             0
                                                        
                                                         
                                                             0.390
                                                             0
                                                             - Provide program planning, management and acquisition document updates for the MCM USV program.
- Conduct FRP proposal evaluation and manage award of FRP contracts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increased from FY 2019 to FY 2020 due to a Full Rate Production decision and the start of MCM MP test efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     0603596N
                                                     LCS Mission Modules
                                                     
                                                         3.900
                                                         5.000
                                                         1.800
                                                         1.800
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         64.129
                                                    
                                                
                                                 
                                                     OPN/1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1185.034
                                                         2627.323
                                                    
                                                
                                                 
                                                     RDTE/0603502N/9999
                                                     Congressional Add
                                                     
                                                         12.546
                                                         60.100
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         72.646
                                                    
                                                
                                                 
                                                     OPN/2622
                                                     Minesweeping System Replacement
                                                     
                                                         57.343
                                                         32.367
                                                         19.448
                                                         19.448
                                                         15.858
                                                         16.281
                                                         16.753
                                                         17.087
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             RDT&E/0603596N - Funding shown only reflects funding for required USV development efforts.

RDT&E/0603502N/9999 - The above funding line accounts for several programs, of which the Unmanned Surface Vehicle programs are only a portion.

OPN/1601 - The above funding line accounts for several programs, of which the Unmanned Surface Vehicle programs are only a portion.

OPN/2622 - The above funding line accounts for several programs, of which the Unmanned Surface Vehicle programs are only a portion.
                                             UISS - Requirements are documented in the Unmanned Influence Sweep System (UISS) Capability Production Document (CPD). An Engineering and Manufacturing Development (E&MD) contract was awarded in FY 2014 with options for Low Rate Initial Production (LRIP) in FY 2019. In FY 2019, MCM USV is developing a CDD leveraging existing requirements (UISS, AN/AQS-20, MCM MP, etc.). In FY 2020, MCM USV anticipates a Full Rate Production (FRP) decision and will conduct a full and open competition for FRP contract(s).
                                             UISS - Successfully reach Milestone C (MS C) in FY 2019. Award LRIP options in FY 2019. 
MCM USV - Achieve FRP Decision in FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             UISS: Product Development
                                                             C
                                                             CPIF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 29.893
                                                                 
                                                                     2.294
                                                                     2018-01
                                                                
                                                                 
                                                                     1.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             SS
                                                             CPFF
                                                             JHU APL
                                                             Laurel, MD
                                                             
                                                                 12.215
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.215
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             C
                                                             FPIF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 7.545
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.545
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.922
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.922
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             WR
                                                             NUWC N
                                                             Newport, RI
                                                             
                                                                 0.740
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.740
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.235
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.235
                                                            
                                                        
                                                         
                                                             MHU: Product Development
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.570
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.570
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development 1
                                                             C
                                                             CPIF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.084
                                                                
                                                                 
                                                                     2.084
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.084
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development 2
                                                             C
                                                             FPIF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 9.040
                                                                 
                                                                     3.180
                                                                     2018-01
                                                                
                                                                 
                                                                     3.339
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development1
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.100
                                                                     2019-01
                                                                
                                                                 
                                                                     9.000
                                                                
                                                                 
                                                                     9.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 3.185
                                                                 
                                                                     7.017
                                                                     2018-02
                                                                
                                                                 
                                                                     1.975
                                                                     2019-02
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development
                                                             SS
                                                             CPFF
                                                             JHU APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-02
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.925
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.850
                                                                     2019-01
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development
                                                             WR
                                                             NUWC N
                                                             Newport, RI
                                                             
                                                                 0.770
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.725
                                                                     2019-01
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Product Development
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.980
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.300
                                                                     2019-01
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             UISS: Engineering Support
                                                             WR
                                                             NUWC N
                                                             Newport, RI
                                                             
                                                                 0.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Engineering Support
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 2.089
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Engineering Support
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 1.811
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Engineering Support
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 1.170
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Integrated Logistics
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.490
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Integrated Logistics
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.751
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Integrated Logistics
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.928
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MHU: Engineering Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.310
                                                                 
                                                                     0.028
                                                                     2017-12
                                                                
                                                                 
                                                                     0.030
                                                                     2018-12
                                                                
                                                                 
                                                                     0.036
                                                                
                                                                 
                                                                     0.036
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MHU: Engineering Support
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.817
                                                                 
                                                                     0.116
                                                                     2018-02
                                                                
                                                                 
                                                                     0.840
                                                                     2019-02
                                                                
                                                                 
                                                                     0.841
                                                                
                                                                 
                                                                     0.841
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MHU: Engineering Support
                                                             WR
                                                             NUWC N
                                                             Newport, RI
                                                             
                                                                 0.737
                                                                 
                                                                     0.116
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.853
                                                            
                                                        
                                                         
                                                             MHU: Engineering Support
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.250
                                                                 
                                                                     0.028
                                                                     2017-12
                                                                
                                                                 
                                                                     0.030
                                                                     2018-12
                                                                
                                                                 
                                                                     0.036
                                                                
                                                                 
                                                                     0.036
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MHU: Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.520
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.520
                                                            
                                                        
                                                         
                                                             MCM USV: Engineering Support
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 2.458
                                                                 
                                                                     1.370
                                                                     2018-01
                                                                
                                                                 
                                                                     1.400
                                                                     2019-01
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Engineering Support
                                                             WR
                                                             NUWC N
                                                             Newport, RI
                                                             
                                                                 1.830
                                                                 
                                                                     0.290
                                                                     2018-01
                                                                
                                                                 
                                                                     0.800
                                                                     2019-01
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Engineering Support
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             MCM USV: Engineering Support
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.215
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Integrated Logistics
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.062
                                                                
                                                                 
                                                                     0.062
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.062
                                                            
                                                        
                                                         
                                                             MCM USV: Integrated Logistics
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.061
                                                                
                                                                 
                                                                     0.061
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.061
                                                            
                                                        
                                                         
                                                             MCM USV: Integrated Logistics
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Integrated Logistics
                                                             SS
                                                             CPFF
                                                             Northrup Grumman
                                                             Annapolis, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-03
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Integrated Logistics
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.985
                                                                     2019-02
                                                                
                                                                 
                                                                     0.809
                                                                
                                                                 
                                                                     0.809
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             UISS: Test and Evaluation
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 1.030
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Test and Evaluation
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 1.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Test and Evaluation
                                                             C
                                                             CPIF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 1.709
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.175
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Test and Evaluation
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.200
                                                                     2019-03
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Test and Evaluation
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Test and Evaluation
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Test and Evaluation
                                                             C
                                                             CPFF
                                                             Textron Systems, Inc
                                                             Hunt Valley, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-03
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             UISS: Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.275
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISS: Management
                                                             C
                                                             CPAF
                                                             TBD
                                                             TBD
                                                             
                                                                 2.164
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.111
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-01
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM USV: Management
                                                             C
                                                             CPAF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603502N_1234_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0603502N_1234_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0603502N_1234_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     UISS
                                                     
                                                         
                                                             Acquisition Milestones: Milestone C Documentation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Engineering & Manufacturing Development Phase: Engineering & Manufacturing Development Phase
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Production Readiness Review (PRR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: DT Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: LCS L&R
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: Contractor Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Low Rate Initial Production: LRIP Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Low Rate Initial Production: LRIP phase
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Full Rate Production: Full Rate Production Decision Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Full Rate Production: Full Rate Production
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Mine Hunting USV  (MHU)
                                                     
                                                         
                                                             System Development: Design/Implement  Vulnerabilities ECPs: Design/Implement  Vulnerabilities ECPs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Install Cybersecurity Updates: Install Cybersecurity Updates
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Design/Implement Cyber Updates ECP 1: Design/Implement Cyber Updates ECP 1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Install ECPs and Cybersecurity Updates 1: Install ECPs and Cybersecurity Updates 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Design/Implement Cyber Updates ECP 2: Design/Implement Cyber Updates ECP 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Install ECPs and Cybersecurity Updates 2: Install ECPs and Cybersecurity Updates 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Design/Implement Cyber Updates ECP 3: Design/Implement Cyber Updates ECP 3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Install ECPs and Cybersecurity Updates 3: Install ECPs and Cybersecurity Updates 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Design/Implement Cyber Updates ECP 4: Design/Implement Cyber Updates ECP 4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Install ECPs and Cybersecurity Updates 4: Install ECPs and Cybersecurity Updates 4
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MCM USV
                                                     
                                                         
                                                             System Development: USV Fabrication: 2 USV Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Minehunting Payload Fabrication: AQS-20 PDS Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Minehunting Payload Fabrication: AQS-24 PDS Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Mine Neutralization Payload Fabrication: Barracuda Launcher Payload Initial Design
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Mine Neutralization Payload Fabrication: Barracuda Launcher Payload Detailed Design
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Mine Neutralization Payload Fabrication: Barracuda Launcher Fabrication
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Integration & Test: System Integration and Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Integration & Test: Barracuda System Integration & Test
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: UOES
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluation: Development Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: MCM Mission Package Testing: Developmental Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: MCM Mission Package Testing: Tech Eval
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: MCM Mission Package Testing: IOT&E
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Acquisition Milestones: Full Rate Production Decision Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Acquisition Milestones: Full Rate Production
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2989
                                         Barracuda
                                         
                                             0.000
                                             20.572
                                             28.803
                                             28.641
                                             28.641
                                             33.205
                                             38.387
                                             37.869
                                             38.631
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2020 funding request was reduced by $3.300M to account for the availability of prior year execution balances.
                                             The Barracuda program provides an expendable, low cost, and unmanned mine neutralization capability against previously located near-surface mines with the potential to address other targets. Barracuda is a mine neutralization system with the form factor of an A-size sonobuoy. It is a modular weapon that will be stored and assembled on LCS, will be deployed from the Mine Countermeasures Unmanned Surface Vehicle (MCM USV), and will maintain communications with the operator on LCS while autonomously re-acquiring mines in the near surface and await a fire command from the operator on board LCS. 
An Analysis of Alternatives (AoA) for near surface mine neutralization requirements was conducted in June 2015 and Barracuda was selected. The Barracuda Capabilities Development Document (CDD) was approved on September 2016.  The Barracuda program achieved Milestone B on 12 April 2018.
The Department awarded a cost-plus incentive contract for the Barracuda detail design, development, test, and qualification to Raytheon (Integrated Defense Systems, Portsmouth, RI) on April 17, 2018, with an awarded value of $84.8 million.  The maximum contract value for Barracuda detailed design and development to include all EDMs, LRIP units, and support equipment is $364.3 million, with a period of performance through November 2022.  The program has conducted system functional and requirements reviews in November 2018 and a preliminary design review in March 2019.  A critical design review is scheduled for March 2020, which precedes the start of qualification and performance testing.  
Barracuda provides the only near surface mine neutralization system that will allow the Littoral Combat Ship (LCS) Mine Countermeasure (MCM) Mission Package (MP) to fully meet its two mine hunting performance requirements. Initial Barracuda deployment will be on the MCM USV as part of the LCS MCM MP.
                                             
                                                 
                                                     Barracuda: Product Development
                                                     
                                                         
                                                             16.118
                                                             0
                                                             Achieved Milestone B and awarded the development contract early.  Completed contract kickoff and Integrated Baseline Review (IBR) to establish the program management baseline.  Prepared for System Requirements and Functional Reviews.
                                                        
                                                    
                                                     
                                                         
                                                             23.828
                                                             0
                                                             Complete System Requirements and Functional Review (SRR & SFR). Begin component modeling, simulation, fabrication and testing to verify design at Preliminary Design Review (PDR) in 2QFY19.  Following PDR, the program will commence detailed system design and preparations for Critical Design Review in 2QFY20.  Conduct and manage safety reviews as design matures.
                                                        
                                                         
                                                             23.785
                                                             0
                                                        
                                                         
                                                             23.785
                                                             0
                                                             Conduct Barracuda Critical Design Review (CDR) and conduct contractor led initial system qualification and performance demonstration.  Complete CDR Safety Reviews in advance of EDM procurement.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Barracuda: Engineering Support
                                                     
                                                         
                                                             4.168
                                                             0
                                                             Completed source selection and Systems Engineering Technical Reviews (SETR) events, including integrated base line review (IBR), systems requirements review (SRR), and systems functional review (SFR).
                                                        
                                                    
                                                     
                                                         
                                                             4.758
                                                             0
                                                             Evaluate and manage contractor deliverables, overseeing system engineering design effort.
                                                        
                                                         
                                                             4.621
                                                             0
                                                        
                                                         
                                                             4.621
                                                             0
                                                             Complete CDR.  Continue to evaluate and manage contractor deliverables and contractor detailed design effort in preparation for EDM purchase and developmental testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Barracuda: Management Services
                                                     
                                                         
                                                             0.286
                                                             0
                                                             Provided program management, financial management and engineering support.
                                                        
                                                    
                                                     
                                                         
                                                             0.217
                                                             0
                                                             Continue to provide program management, financial management and engineering support.
                                                        
                                                         
                                                             0.235
                                                             0
                                                        
                                                         
                                                             0.235
                                                             0
                                                             Continue to provide program management, financial management and engineering support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Transition ONR FNC SS DTE to Barracuda in FY17 and FY18 to reduce design risk for a low cost modular neutralizer that leverages economies of scale and reduces total ownership cost. Barracuda RFP was released in 3QFY17. Milestone B was accomplished in 3QFY18. Cost plus incentive fee base contract  (awarded April 2018)  to design and deliver 750 Engineering Development Models (EDMs) with two cost plus fixed fee Low Rate Initial Production (LRIP) options to manufacture and deliver 1000 Barracudas per option. Base award will occur in 3QFY18.  The government will manage a production cost model throughout the detailed design effort to deliver a low cost design in the Technical Data Package (TDP). There will be Government Purpose Rights on the TDP that will enable release of the TDP for a full and open competition of the Full Rate Production (FRP) contract planned in FY25. Initial Operating Capability (IOC) planned for 4QFY24.
                                             Efficient design, fabrication, and testing to deliver a low cost solution that achieves required probability of kill against near surface mines.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Barracuda Hardware/Support
                                                             C
                                                             CPIF
                                                             Raytheon (Integrated Defense Systems)
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     16.118
                                                                     2018-04
                                                                
                                                                 
                                                                     23.828
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                                             The Large Unmanned Surface Vehicle (LUSV) project leverages efforts under PE 0604250D8Z through the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) Ghost Fleet - Overlord project. This project is a new start for the Navy in FY2020
                                             As part of the Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Large USV (LUSV) project provides resources for the detailed design, fabrication, testing and support of the LUSV.  LUSV is defined as having a reconfigurable, multi-mission capability which is accomplished via an organic warfare capability and may be augmented with additional modular payloads.  The LUSV organic warfare capability will be procured under the Unmanned Surface Vessel Enabling Capabilities project unit and is intended to utilize existing payloads including Navy launchers and sensors.  Modular payloads may be developed separately by other programs or prototyping efforts and will be further developed and/or integrated into LUSV under the Enabling Capabilities project unit that supports MUSV and LUSV.  LUSVs are assumed to be greater than 50m in length in order to deliver the organic payload capability and endurance required.  LUSVs will be based on commercial designs with organic capability added to provide additional Anti-Surface Warfare (ASuW) and Strike capacity to the surface fleet.  LUSVs will provide relatively low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions to augment the Navy's manned surface force.  

LUSVs will be long endurance vessels with large payload capacity, designed to conduct a variety of warfare operations independently or in conjunction with manned surface combatants.  LUSVs will be capable of semi-autonomous or fully autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship), or via the ashore element (C2 station ashore).  LUSV C2, combat and/or weapon system integration will employ tamper proofing and security controls to prevent disclosure of data and electronic warfare defenses during autonomous operation.  LUSVs will employ a Risk Management Framework (RMF) approach with physical, technical and administrative security controls.  LUSVs will have hardware and software components to protect classified/sensitive functions, countermeasures designed to thwart adversary exploitation, classified data sanitation requirements, anti-tamper mechanisms to prevent disclosure of data and autonomous zeroization, and electronic warfare defenses.  LUSVs will be capable of weeks-long deployments and trans-oceanic transits and operate aggregated with Carrier Strike Groups (CSGs) and Surface Action Groups (SAGs), as well as have the ability to deploy independently.

LUSV will leverage efforts external to this project unit accomplished through the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) Ghost Fleet - Overlord project investments in FY 2018 (continuing through FY 2021).  Overlord converts existing commercial fast supply vessels into experimentation LUSVs, with the end goal to demonstrate relevant Navy Surface Warfare missions utilizing modular prototype payloads.  The Overlord systems will also advance the technology needed for autonomous operation of pier-launched vessels as well as increase the reliability and redundancy required to support an unmanned Hull, Mechanical, and Electrical (HM&E) system.  The Overlord systems will be able to travel thousands of miles between port visits, as well as operate for weeks at a time.  The Overlord program will procure 2 experimentation LUSVs (based on existing fast supply vessels) in FY 2019 and will develop fleet-ready C2 elements that will be directly incorporated into MUSV and LUSV.

The Navy is able to rapidly initiate the LUSV program in FY 2020 as a direct result of transitioning the OSD SCO Ghost Fleet Overlord technology.  In addition to the two experimentation LUSVs procured in FY 2019 by the Ghost Fleet Program, the Navy will procure two FY 2020 experimentation LUSVs of the same configuration (from the same vendors on the same contracts) as the Ghost Fleet Overlord systems and modular payloads will be procured to fully populate the 4 Overlord (2 SCO funded in FY 2019 and 2 Navy funded in FY 2020) experimentation LUSVs.  While the Overlord configuration rapidly delivers an initial LUSV capability, it does not provide the integrated and organic capability or capacity intended for the LUSV program.  The Navy intends to begin procuring LUSVs at a rate of 2 per year starting in FY 2021.  Design contracts will be competitively awarded in FY 2020 to develop an LUSV with an integrated (GFE) launcher system and capacity for additional modular payloads.  LUSVs of this configuration will be procured starting in FY 2021 with competitive detail design and construction contract(s). Payloads will be procured separately.

Future missions for LUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as future payloads and concept of operations (CONOPs) are developed.  LUSV is a key enabler of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups with an LUSV distributed Anti-Surface Warfare (ASuW) and Strike capacity.  Fielding of LUSV will provide the Navy increased capability and necessary capacity at lower projected procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.
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                                                             In order to reduce risk and ensure technology reaches the required maturity level to support LUSV plans in FY 2021, the Navy plans to procure quantity two (2) additional Overlord configuration experimentation LUSVs via the existing Ghost Fleet - Overlord contract vehicle established under PE 0604250D8Z through the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) in FY 2020.  These vessels are based on commercial designs.  The Navy will procure and provide GFE in the form of communications gear, USV Command and Control (C2) software, and prototype modular payloads (also developed by separate OSD SCO programs).  While these systems will be deployable assets, the Navy plans to place these units in a Surface Development Squadron to ensure Tactics, Techniques and Procedures are developed to allow the fleet to operate and fight alongside manned systems.    

LUSVs will need to be developed and constructed to meet the capabilities required by the Navy.  There is no platform that exists that meets all Navy payload capabilities within the necessary operational envelope.  The Navy will execute a design contract in FY 2020 to convert existing commercial vessels to operate unmanned while meeting the payload capacity to fulfill ASuW requirements.  The OSD SCO Overlord program will influence the requirements and specifications for the Navy's desired LUSV.
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                                                             Award design contract(s) to convert existing commercial platforms to LUSVs capable of meeting Top Level Requirements (TLR).  The LUSV design will be driven by a government-produced performance specification and enforce the principles of open architecture through interface control documents for all major subsystems.
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                                                             Develop all governing documentation as required to support advancement of the LUSV program. This includes the creation of the following artifacts: System Engineering Plan (SEP), Test and Evaluation Strategy (TES), Life Cycle Support Plan (LCSP), Cybersecurity Strategy, Open Systems Architecture Management Plan, Corrosion Prevention and Control Plan, Weight Control Plan, Quality Assurance Program Plan, Reliability and Maintainability Program Plan, Configuration Management Plan, Software Development Plan and Program Protection Plan (PPP).
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                                             To mitigate technical risk, two Overlord configuration experimentation LUSVs will be procured in FY 2020 using the existing OSD SCO Overlord contracts.  LUSV will pursue authority for FY 2020 contract awards under the U.S. Code, Title X, Statute 2358 for Research and Development Projects.  Navy required capabilities will be captured in a Top Level Requirements (TLR) document approved by the OPNAV Director of Surface Warfare.  A full and open Concept Design RFP will be released to industry in FY 2019 (Note: Congressional Add of $42.000M in Project Unit 9999/C442) with a plan to award multiple Concept Design contracts in FY 2020.  Concept Design(s) delivered in FY 2020/2021 will inform the Navy's full and open Detailed Design and Construction (DD&C) RFP, which will be released to industry in FY 2020.  In FY 2021 a DD&C contract for initial LUSVs will be awarded to one or more vendors.  Two LUSVs will be procured annually starting in FY 2021 and continuing to FY 2024.  The Navy is evaluating the ideal transition point to an ACAT program with procurement (SCN) funding.
                                             Award of Overlord configuration experimentation LUSV options in FY 2020.
Award of LUSV Concept Design contract(s) in FY 2020.
Award of LUSV DD&C contract(s) in FY 2021.
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                                             This project is a new start in FY2020
                                             In order to accelerate future capability and support steady growth of the Navy's Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Unmanned Surface Vessel Enabling Capabilities project includes development, test, and integration of USV technologies; the advancement of Defense Advanced Research Projects Agency (DARPA), Office of Naval Research (ONR) and Industry USV efforts for associated technologies and the development and fabrication of payloads for LUSVs.  USV technology efforts in this project unit support demonstration of mission level autonomy, communications, command and control, navigation compliance with the International Regulations for Preventing Collisions at Sea 1972 (COLREGS), endurance, at sea replenishment, payload feasibility, mission planning and execution for the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) Overlord efforts, and enabling technologies for other USVs in the USV FoS, as applicable.

Modular payloads employed by Medium Unmanned Surface Vehicles (MUSVs) and Large Unmanned Surface Vessels (LUSVs) will be developed under this project unit.  Payloads will be customized to meet Navy needs and demonstrate useful capability for the Fleet.  MUSVs will achieve their mission capability through their employment of modular payloads.  LUSVs will augment their organic warfare capability with additional modular payloads.  

Efforts for the LUSV organic warfare capability will also be developed under this project.  In order to support the LUSV primary missions, investment in LUSV payload development, payload integration, and Integrated Combat System (ICS) development is required.  Investment is also needed to support LUSV payload testing and follow-on operations.  Due to the nature of this project, specific applications and detailed plans are available at a higher classification.
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                                                             Utilize Future Surface Combatant Force (FSCF) Technology Investment Strategy to transition mature products to USVs that increase capabilities to levels required to support Navy Warfighting Requirements Efforts include developing and integrating innovative payloads onto USVs to improve warfighting capabilities. Utilize FSCF payload investments developed by Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) to support the acquisition and integration of payload capabilities, development of the Integrated Combat System (ICS) and plans for industry competition for both large and small businesses (i.e., Request for Proposal (RFP) development, SBIR Phase III).  Leveraging the Naval Research and Development Enterprise and Industry, options will be assessed for the impact to warfighting capabilities. Additionally, market research and technology feasibility studies will assess options available and the impact to warfighting capabilities. FY 2020 efforts will include technical studies for Elevated Sensor technologies/modalities to provide wide defensive radar coverage and detect/track/identify objects from extended distances.  Efforts will also include the development of Elevated Sensor contract(s) to design, develop, and demonstrate a persistent airborne system capable of providing USVs with more time and more battle space to identify potential threats and make critical decisions.  Initial requirements derived through market research and studies will drive design efforts of prototype systems of explosive and non-lethal payloads. The payloads will be initially integrated and demonstrated on the OSD SCO Overlord efforts, and developed for integration into other applicable FoS USVs when ready. Additional tasks include Fleet experimentation with both Overlord and Sea Hunter USVs. Develop and deliver ICS that will be ready for combined and integrated capabilities, with the ICS infrastructure ready to support any future capabilities. Each subsequent increment will be back-compatible to upgrade previous increments, resulting in the first 8 LUSVs with a common and certified ICS that can be rapidly upgraded and modernized as necessary.
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                                                         FY 2020 funding represents development and integration ramp necessary to transition separate
SCO prototype efforts into a single ICS infrastructure that can support LUSV payloads, for integration and testing of
Payload module, increased coordination of autonomy and common control efforts and completion of prototype fabrication
efforts, and operational employment of payloads through experimentation across designated missions to meet the first LUSVs and MUSVs.
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                                                             In conjunction with the Office of the Chief of Naval Operations (OPNAV), update requirements documents, develop interface control specifications and architecture documentation, develop ship design and top side layout drawings and
develop T&E plan for USV ICS and payloads. Update documentation and continue work on development of common autonomy standards, interfaces, and systems and support modeling/simulation efforts and prototype development. Update CCS
documentation and support testing and design efforts.  Sustainment, operation and maintenance of experimental MUSV and LUSV platforms.
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                                                         FY 2020 funding supports integration and testing of payload modules, increased coordination of autonomy and common control efforts, completion of prototype fabrication efforts, engineering and programmatic documentation required in support of for USV ICS and payloads, development and transition to ensure thorough Request for Proposals (RFPs), contract evaluation consistency, development sufficiency, and fielding efficiency and sustainment of experimental MUSV and LUSV platforms. This reduces program risk to capability development and fielding.
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                                                             Provide execution of the product development and support tasks. Develop acquisition documents to include Systems Engineering Plan (SEP), T&E Master Plan, integrated master schedule, risk evaluations and Independent Cost Estimates (ICE) based on the required capabilities. Oversee transition of payload prototypes and associated experimentation and risk reduction efforts.  Coordinate with and across supporting activities (e.g., Program Executive Office (PEO) Integrated Warfare Systems (IWS), PEO Command, Control, Communications, Computers and Intelligence (C4I)), warfare centers, labs, and industry partners to address requirements, manage funding and execute plans for the integration of LUSV payloads with the USV ICS. Oversee transition of payload prototypes and associated experimentation and risk reduction efforts.
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                                                         FY 2020 funding supports integration and testing of Payload module, increased coordination of autonomy and common control efforts, completion of prototype fabrication efforts, review and approval of engineering and programmatic documentation required in support of LUSV ICS and payloads, development and transition to ensure thorough Request for Proposals (RFPs), contract evaluation consistency, development sufficiency and fielding efficiency.  This reduces program risk to capability development and fielding.
                                                    
                                                
                                            
                                             USV Enabling Capabilities efforts will accelerate future capability and support steady growth of the Navy's Unmanned Surface Vehicle (USV) Family of Systems (FoS). By leveraging efforts from the Naval Research and Development Enterprise and Industry for associated technologies and payloads and integrating them into USVs at the appropriate level of technical maturity, USV capabilities for the Fleet will be increasingly enhanced. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation and improve coordination of unmanned systems across multiple domains.  Leveraging the SCO developed standalone capabilities, the plan is to develop these capabilities for the initial LUSVs and then transition those capabilities into the LUSV through incremental development and integration across the funding portfolio, from an ICS that will be ready for combined and integrated capabilities, with the ICS infrastructure ready to support any future capabilities.  Each subsequent increment will be back-compatible to upgrade previous increments, resulting in the first 8 LUSVs with a common and certified ICS that can be rapidly upgraded and modernized as necessary. The Navy will accomplish efforts under USV Enabling Capabilities through existing contract vehicles prepared for SCO and ONR efforts, the USV FoS Indefinite Delivery Indefinite Quantity (IDIQ) Multiple Award Contract (MAC) which will be awarded in FY 2020, the prime contract awarded for MUSV DD&C, the prime contract(s) awarded for LUSV DD&C and existing contracts for payload fabrication.
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                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Combat Systems (ICS): Software - Inc 2: VCMS Inc 2 Delivery
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Combat Systems (ICS): Software - Inc 3: VCMS Inc 3 Software Build
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Combat Systems (ICS): Software - Inc 3: VCMS Inc 3 Integration & Virtualization
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Combat Systems (ICS): Software - Inc 3: VCMS Inc 3 Delivery
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3123
                                         SMCM UUV
                                         
                                             156.420
                                             21.799
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             178.219
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2019 and future funding for Project 3123 is in Program Element (PE) 0604028N. Project realigned from PE 0603502N starting in FY 2019.
                                             As part of the UUV Family of Systems (FoS) and in support of the MCM MP, the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced Unmanned Undersea Vehicles (UUVs) to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Pre-Planned Product Improvement (P3I) design efforts aligned to Fleet needs are ongoing to support insertion of incremental capability when the technology is ready. Planned P3I candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as potential future payloads as required.
                                             
                                                 
                                                     Knifefish SMCM UUV
                                                     
                                                         
                                                             21.799
                                                             0
                                                             Completed CT and commenced Developmental Testing (DT)/Operational Assessment (OA). Commenced Pre-Planned Product Improvement (P3I) development efforts to increase sonar range by 3x and lay initial foundation for follow-on P3I efforts (onboard processing, re-acquisition, dual-side sonar, and increased endurance). Continued component fabrication, testing, and initial integration of P3I efforts to increase sonar range.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding realigned to PE 0604028N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2622
                                                     Minesweeping Replacement
                                                     
                                                         57.343
                                                         32.367
                                                         19.448
                                                         19.448
                                                         15.858
                                                         16.281
                                                         16.753
                                                         17.087
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                                 
                                                     RDTEN/0604028N/3123
                                                     SMCM UUV
                                                     
                                                         0.000
                                                         16.717
                                                         22.747
                                                         22.747
                                                         20.666
                                                         16.413
                                                         6.789
                                                         2.541
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/1611
                                                     Small and Medium UUVs
                                                     
                                                         0.000
                                                         0.000
                                                         40.547
                                                         40.547
                                                         38.817
                                                         24.310
                                                         8.564
                                                         35.170
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The above OPN funding lines account for several programs, of which the Knifefish program is only a portion.
                                             The Knifefish program, initiated in FY11 and competitively sourced to General Dynamics Mission Systems (GDMS), develops Surface Mine Countermeasure Unmanned Undersea Vehicles (SMCM UUVs) equipped with advanced Low Frequency Broadband (LFBB) sonar to provide volume, bottom, and buried mine detection capability, when operated from the Littoral Combat Ship (LCS) Mine Countermeasure Mission Package (MCM MP) or Vessel of Opportunity (VOO). An Engineering Development Model (EDM) system was fabricated and tested through Developmental Testing (DT). After incorporating fixes and upgrades discovered during DT and from Fleet operator inputs, an Operational Assessment (OA) will be conducted from a VOO in order to inform a Milestone C (MS C) decision and Low Rate Initial Production (LRIP) award with an option for up to five Knifefish systems. An FRP Decision Review will be conducted after completion of Initial Operational Test and Evaluation (IOT&E) of the Knifefish system. Operational integration testing with the LCS will occur as test ships are available, but prior to Initial Operational Capability (IOC). Following IOT&E, a full and open competitive FRP contract will be awarded. The overall approach is to deliver systems through incrementally increasing capability via three block upgrades, balancing technology development maturity against a manageable level of risk to the program. Capability improvements via P3I will be developed concurrently within each block as baseline systems are produced. New P3I capability blocks will not transition to the production system until stable requirements are established, demonstrated, and verified for the respective P3I block. Originally designated an ACAT III program, Knifefish was directed to follow Accelerated Acquistion principles as part of the UUV Family of Systems (FoS) by the Assistant Secretary Navy for Research, Development, and Acquisition (ASN RDA) and the Chief of Naval Operations (CNO) in October 2017.
                                             Successful Milestone C in 2Q FY 2019, FRP decision in 3Q FY 2020 and IOC in 4Q FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2019 and future funding has been realigned to Program Element (PE) 0604028N.
                                                     
                                                         
                                                             SMCM UOES Development
                                                             C
                                                             CPAF
                                                             BLUEFIN
                                                             CAMBRIDGE, MA
                                                             
                                                                 15.142
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.142
                                                            
                                                        
                                                         
                                                             Knifefish Development
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 17.497
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.497
                                                            
                                                        
                                                         
                                                             Knifefish Development & Engineering Support
                                                             C
                                                             CPIF
                                                             General Dynamics AIS
                                                             McLeansville, NC
                                                             
                                                                 81.820
                                                                 
                                                                     6.542
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 88.362
                                                            
                                                        
                                                         
                                                             Hardware/Software Development - Support Equipment
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 5.429
                                                                 
                                                                     0.237
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.666
                                                            
                                                        
                                                         
                                                             Knifefish P3I Development Contractor
                                                             C
                                                             CPIF
                                                             GDMS
                                                             McLeansville, NC
                                                             
                                                                 0.000
                                                                 
                                                                     6.386
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.386
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2019 and future funding has been realigned to PE 0604028N.
                                                     
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 19.138
                                                                 
                                                                     3.558
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.696
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NUWC, Newport
                                                             NEWPORT, RI
                                                             
                                                                 6.218
                                                                 
                                                                     0.993
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.211
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 4.792
                                                                 
                                                                     0.610
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.402
                                                            
                                                        
                                                         
                                                             Engineering Support P3I
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Engineering Support P3I
                                                             WR
                                                             NUWC, Newport
                                                             NEWPORT, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Engineering Support P3I
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     1.628
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.628
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2019 and future funding has been realigned to PE 0604028N.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NOMWC
                                                             STENNIS, MS
                                                             
                                                                 0.526
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.526
                                                            
                                                        
                                                         
                                                             Government T&E Support
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.329
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.329
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             NORFOLK, VA
                                                             
                                                                 0.556
                                                                 
                                                                     0.263
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.819
                                                            
                                                        
                                                         
                                                             Government T&E Support
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.449
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.449
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2019 and future funding has been realigned to PE 0604028N.
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             VARIOUS
                                                             WASHINGTON, DC
                                                             
                                                                 3.120
                                                                 
                                                                     1.242
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.362
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.357
                                                                 
                                                                     0.340
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.697
                                                            
                                                        
                                                         
                                                             Acquisition Workforce
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.047
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.047
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603502N_3123_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3123
                                                     
                                                         
                                                             Project Unit Moved to New Program Element 0604028N:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Knifefish Development:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Knifefish Test Events: DT
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish P3I: Extended Sonar Range: Extended Range Prelim Design
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish P3I: Extended Sonar Range: Extended Range Detailed Design
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish P3I: Extended Sonar Range: Extended Range Fabrication/Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3428
                                         Medium Unmanned Surface Vehicle (MUSV)
                                         
                                             0.000
                                             0.000
                                             2.800
                                             23.900
                                             23.900
                                             26.300
                                             30.000
                                             43.000
                                             43.860
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY 2019, the Medium Unmanned Surface Vehicle (MUSV) received a Congressional Add of $42.000M in Project Unit 9999/C442.  Efforts described here are directly supported by efforts in PU 9999/C442. In addition, the MUSV project leverages efforts external to this program element under Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter projects.
                                             As part of the Unmanned Surface Vehicle (USV) Family of Systems (FoS), the Medium Unmanned Surface Vehicle (MUSV) project provides resources for the detailed design, fabrication, testing and support of the MUSV.  MUSV is defined as having a reconfigurable mission capability which is accomplished via modular payloads with an initial mission capability to support Battlespace Awareness through Intelligence, Surveillance and Reconnaissance (ISR) and Electronic Warfare (EW).  Modular payloads may be developed separately by other programs or prototyping efforts and will be further developed and/or integrated into MUSV under the Unmanned Surface Vessel Enabling Capabilities project unit that supports MUSV and LUSV.  MUSVs will provide low cost, high endurance, reconfigurable ships able to accommodate various payloads for unmanned missions to augment the Navy's manned surface force.  

MUSVs will support the Navy's ability to produce, deploy and disburse ISR/EW capabilities in sufficient quantities and provide/improve distributed situational awareness in maritime Areas of Responsibility (AORs).  MUSVs will be designed to be attritable assets if used in a peer or near-peer conflict.  MUSVs will initially be capable of semi-autonomous operation, with operators in-the-loop or on-the-loop.  USV Command and Control (C2) will be maintained via the afloat element (i.e., embarked on a United States Navy (USN) combatant/support ship), or via the ashore element (C2 station ashore).  MUSV C2, combat and/or weapon system integration will employ tamper proofing and security controls to prevent disclosure of data and electronic warfare defenses during autonomous operation.  MUSVs will employ a Risk Management Framework (RMF) approach with physical, technical and administrative security controls.  MUSVs will have hardware and software components to protect classified/sensitive functions, countermeasures designed to thwart adversary exploitation, classified data sanitation requirements, anti-tamper mechanisms to prevent disclosure of data and autonomous zeroization and electronic warfare defenses.  MUSVs will be capable of weeks-long deployments and trans-oceanic transits, and operate aggregated with Carrier Strike Groups (CSGs) and Surface Action Groups (SAGs), as well as have the ability to deploy independently.

MUSV leverages efforts external to this project unit accomplished through Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter investments in autonomy, endurance, command and control, payloads and testing in FY 2017 (continuing through FY 2021).  Beginning in FY 2019, the Navy will commence transition of MDUSV Sea Hunter I and Sea Hunter II assets to Commander Naval Surface Forces under the MUSV project.  In addition, the MUSV C2 concept directly leverages the fleet-ready C2 solution developed for unmanned surface vessels in the OSD SCO Ghost Fleet Overlord LUSV experimentation program.

Future missions for MUSV will be informed by the Navy's Future Surface Combatant Force (FSCF) Analysis of Alternatives (AoA) and as concept of operations (CONOPs) are developed.  There is an opportunity to increase medium sized payloads based on the findings from the AoA, and as technology develops.  MUSV will be a key enabler of the Navy's Distributed Maritime Operations (DMO) concept, which includes being able to forward deploy (alone or in teams/swarms), team with individual manned combatants or augment battle groups.  Fielding of MUSV will provide the Navy increased capability and necessary capacity at lower procurement and sustainment costs, reduced risk to sailors and increased readiness by offloading missions from manned combatants.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.900
                                                             0
                                                             Develop and finalize MUSV Top Level Requirements which documents the required warfighting capabilities; Issue a Request for Information to solicit industry feedback to help inform and finalize the Navy's initial Acquisition Strategy. Finalize Acquisition Strategy. Note: Congressional Add of $42.000M in Project Unit 9999/C442 describes additional FY 2019 Plans culminating in the award of Detailed Design and Construction (DD&C) contract and Kick-off meeting.
                                                        
                                                         
                                                             16.000
                                                             0
                                                        
                                                         
                                                             16.000
                                                             0
                                                             Continue to execute DD&C contract for MUSV prototype (contract award described under Congressional Add of $42.000M in Project Unit 9999/C442).  Conduct System Readiness and System Functional Reviews.  Evaluate and approve industry's preliminary and detailed designs for MUSV through Preliminary Design Review (PDR) and Critical Design Review (CDR).  Procure materials in support of fabrication.  Begin construction of hull and assembly of subcomponents.  Begin software modifications to existing autonomy systems to comply with Navy requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding from FY 2019 to FY 2020 is due to transition from requirements generation to detailed design and construction of MUSV.  Note: Congressional Add of $42.000M in Project Unit 9999/C442 describes additional FY 2019 efforts.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.700
                                                             0
                                                             The Navy will commence the transition of the ONR MDUSV/Sea Hunter program from the Office of Naval Research.  The Navy will draft the transition plan from MDUSV/Sea Hunter program.  Plans include the continued operation of the Sea Hunter I USV for technology demonstration, tactics development, sustainment planning, experimentation, CONOPs planning, and USV test planning.  Note: Congressional Add of $42.000M in Project Unit 9999 describes additional FY 2019 Plans.
                                                        
                                                         
                                                             6.200
                                                             0
                                                        
                                                         
                                                             6.200
                                                             0
                                                             The Navy will transition both Sea Hunter I and Sea Hunter II to Commander Naval Surface Forces through FY 2021.  The Navy will prepare solicitations for Sea Hunter original equipment manufacturer (OEM) support and the development of training and maintenance documentation in preparation of fleet-based operations and sustainment. The Navy will provide systems engineering, design analysis, hull and assembly oversight, and integration support related to the execution of the DD&C contract.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding provides engineering support to the Detailed Design and Construction (DD&C) of MUSV #1.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.200
                                                             0
                                                             Develop artifacts to support the approval of a MUSV DD&C contract award.  This includes finalizing the Acquisition Strategy and completing the Acquisition Plan for MUSV.  Note: Congressional Add of $42.000M in Project Unit 9999/C442 describes additional FY 2019 Plans.
                                                        
                                                         
                                                             1.700
                                                             0
                                                        
                                                         
                                                             1.700
                                                             0
                                                             Develop all governing MUSV documentation as required to support advancement of the prototype program. This includes the creation of the following artifacts: System Engineering Plan (SEP), Test and Evaluation Strategy (TES), Life Cycle Support Plan (LCSP), Cybersecurity Strategy, Open Systems Architecture Management Plan, Corrosion Prevention and Control Plan, Weight Control Plan, Quality Assurance Program Plan, Reliability and Maintainability Program Plan, Configuration Management Plan, Software Development Plan and Program Protection Plan (PPP). The Navy will provide program management support related to the execution of the DD&C contract.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding provides management in support of the Detailed Design and Construction (DD&C) of MUSV #1.
                                                    
                                                
                                            
                                             MUSV will pursue a Rapid Prototyping Program designation and follow a Middle Tier Acquisition approach per Section 804 of the Fiscal Year (FY) 2016 National Defense Authorization Act (NDAA), as amended in FY 2017 NDAA (codified at 10 U.S.C. sub sec 2302 note). Navy required capabilities will be captured in a Top Level Requirements (TLR) document approved by the OPNAV Director of Surface Warfare.  A development RFP will be released to industry in FY 2019, containing options for additional USVs contingent on validation of warfighting requirements.  A full and open procurement will take place in FY 2019, awarding a single MUSV prototype at the end of FY 2019 (Note: Congressional Add of $42.000M in Project Unit 9999/C442).  The requirements of the MUSV will allow proposals from both traditional defense and commercial shipyards.  Estimated delivery of the initial prototype will be FY 2022. Rapid prototyping efforts with the FY19 MUSV will inform procurement of additional MUSV units and eventual transition to an ACAT program and procurement funding.
                                             Successful DD&C Contract Award in FY 2019 (Note: Congressional Add of $42.000M in Project Unit 9999/C442).
Successful testing and Military Utility Assessment (MUA) in FY 2022.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Detailed Design & Construction
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.980
                                                                
                                                                 
                                                                     14.980
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 14.980
                                                            
                                                        
                                                         
                                                             Requirements Development
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Requirements Development
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.353
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.353
                                                            
                                                        
                                                         
                                                             Requirements Development
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.240
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.240
                                                            
                                                        
                                                         
                                                             Requirements Development
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Requirements Development
                                                             SS
                                                             CPFF
                                                             JHU APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.657
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.657
                                                            
                                                        
                                                         
                                                             Consulting Services
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.020
                                                                
                                                                 
                                                                     1.020
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.020
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.840
                                                                
                                                                 
                                                                     3.840
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.230
                                                                     2018-12
                                                                
                                                                 
                                                                     0.480
                                                                
                                                                 
                                                                     0.480
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.710
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.240
                                                                     2018-12
                                                                
                                                                 
                                                                     1.340
                                                                
                                                                 
                                                                     1.340
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.580
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.330
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             SS
                                                             CPFF
                                                             JHU APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.080
                                                                     2019-01
                                                                
                                                                 
                                                                     0.360
                                                                
                                                                 
                                                                     0.360
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.440
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603502N_3428_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Medium Unmanned Surface Vehicle
                                                     
                                                         
                                                             MUSV #1: Top Level Requirements (TLR) Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Detailed Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Preliminary Design Review (PDR)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Critical Design Review (CDR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Construction
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Government Furnished Equipment (GFE) Procurement
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: GFE Integration
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Delivery
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #1: Logistics Package Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #2: Option Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #2: Design
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #2: Construction
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MUSV #2: GFE Procurement
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             In-Service Engineering: Engineering Change Proposal (ECP) Development
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Operations and Sustainment: Sea Hunter I/II Support
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             12.546
                                             60.100
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             72.646
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MUSV leverages efforts external to this project unit accomplished through Defense Advanced Research Projects Agency (DARPA) Anti-Submarine Warfare Continuous Trail Unmanned Vessel (ACTUV) and Office of Naval Research (ONR) Medium Displacement Unmanned Surface Vehicle (MDUSV)/Sea Hunter investments in autonomy, endurance, command and control, payloads and testing in FY 2017 (continuing through FY 2021). Beginning in FY 2019, the Navy will commence transition of MDUSV Sea Hunter I and Sea Hunter II assets to Commander Naval Surface Forces under the MUSV project. In addition, the MUSV C2 concept directly leverages the fleet-ready C2 solution developed for unmanned surface vessels in the OSD SCO Ghost Fleet Overlord LUSV experimentation program.

This project also provides resources for development, improvement and integration of Unmanned Surface Vehicle (USV) Mine Countermeasure (MCM) systems. A description of the major planned programs includes the following:

The Unmanned Influence Sweep System (UISS) utilizes an Unmanned Surface Vehicle (USV) integrated with an Unmanned Surface Sweep System (US3), a magnetic/acoustic sweep system developed to sweep acoustic/magnetic influence mines, which can be deployed from the Littoral Combat Ship (LCS) or a Vessel of Opportunity (VOO).

The Mine Countermeasures Unmanned Surface Vehicle (MCM USV) program leverages the USV from the UISS Program of Record (PoR) and adds a modular mission capability through the addition of multiple payloads.  MCM USV w/ AQS-20C integrates the existing AQS-20C minehunting sonar.  MCM USV w/ AQS-24B continues the Minehunting efforts.  In FY 2019 the MCM USV program began initial design efforts to support integration with a Mine Neutralization capability (Barracuda).  Minesweeping payloads will be subsumed by the MCM USV PoR in FY 2020.
                                             
                                                 
                                                     Unmanned Influence Sweep System
                                                     
                                                         12.546
                                                         Product Development: Supported completion of CT and initial UISS Developmental Testing (DT) in support of Milestone C which is anticipated in 3Q FY 2019. During initial DT efforts, identified any design changes that are needed in support of follow on production efforts. Evaluated tech refresh product improvements.

Support: Supported engineering, management, and integrated logistics for TDP, conducted Functional Configuration Audit (FCA), and Production Readiness Review (PRR). Prepared for a Milestone C decision in 3Q FY 2019 and prepared for Initial Operational Capability (IOC) in FY 2019.

Test & Evaluation: Began DT and prepared for LCS integration efforts for risk reduction and system verification in preparation for OA.

Management: Oversaw ongoing contractor efforts. Managed efforts to get to Milestone C decision in 3Q FY 2019 and started preparations for IOC in FY 2019.
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                                                     Medium Displacement Unmanned Surface Vehicle
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                                                         N/A
                                                    
                                                     
                                                         42.000
                                                         Product Development: Generate and release Request for Proposal (RFP), including performance specification, for procurement of MUSV; and hold Industry Day; conduct source selection efforts; and award contract for Detailed Design and Construction (DD&C) of MUSV prototype; conduct Kick-off meeting.  The Navy will develop the Acquisition Plan to support the procurement of two additional Overlord LUSVs and establishment of the Navy's LUSV program starting in FY 2020.  The Navy will develop cost estimates based on the results of the Overlord Agreements being executed by OSD SCO.  Conduct Warfighting analysis utilizing Navy Warfare Centers and Federally Funded Research and Development Centers (FFRDCs) to develop requirements and understand design trade space for the LUSV.

Support: PEO USC will assume development and construction oversight of the Sea Hunter II USV.

Management Services: Creation of a MUSV Prototyping Plan.
                                                    
                                                
                                                 
                                                     Navy Identified MCM USV Requirement
                                                     
                                                         0.000
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                                                         14.100
                                                         Product Development: Complete initial design and software development efforts for craft and payload integration, command and control, and operations. Continue system level testing. Prepare to conduct User Operational Evaluation System (UOES) Employment. Prepare and support design changes for initial Developmental Testing (DT). Conduct technical feasibility studies, trade study analysis, tactics development, requirements definition and USV impact studies for Mine Neutralization (Barracuda) integration with MCM USV. Begin contractor integration testing of MCM USV w/ AQS-24B and MCM USV w/ AQS-20C.

Support: Continue program management, engineering and technical support for payload integration and testing efforts. Support testing and User Operational Evaluation System (UOES) efforts for the assessment of system capabilities to determine Military utility. Determine initial spares required for upcoming DT/UOES test events.

Management Services: Provide program planning, management and acquisition document updates for the MCM USV program.
                                                    
                                                
                                                 
                                                     Navy Identified UISS Requirement
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                                                         4.000
                                                         Product Development: Complete UISS DT, complete UISS Operational Assessment (OA), and achieve Milestone C, which is now anticipated in 3Q FY 2019. Develop Engineering Change Proposals (ECPs) for EDM and Low Rate Initial Production (LRIP) units in preparation for integration testing and Initial Operational Test and Evaluation (IOT&E). Conduct systems engineering efforts in support of program and test efforts.

Support: Support engineering, management and logistics efforts for MS C in 3Q FY 2019 and Initial Operational Capability (IOC) in 4Q FY 2019. Prepare for IOT&E. Continue development of Full Rate Production (FRP) documentation to release Request for Proposal (RFP) in late FY 2019.

Test and Evaluation: Complete UISS DT and OA in support of MS C decision in 3Q FY 2019. Conduct UISS system level IOT&E in support of FRP decision planned for FY 2020.

Management Services: Oversee ongoing contractor efforts. Manage MS C documentation completion.  Manage FRP RFP release and proposal evaluation.
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                                             MUSV will pursue a Rapid Prototyping Program designation and follow a Middle Tier Acquisition approach per Section 804 of the Fiscal Year (FY) 2016 National Defense Authorization Act (NDAA), as amended in FY 2017 NDAA (codified at 10 U.S.C. sub sec 2302 note). Navy required capabilities will be captured in a Top Level Requirements (TLR) document approved by the OPNAV Director of Surface Warfare.  A development RFP will be released to industry in FY 2019, containing options for additional USVs contingent on validation of warfighting requirements.  A full and open procurement will take place in FY 2019, awarding a single MUSV prototype at the end of FY 2019 (Note: Congressional Add of $42.000M in Project Unit 9999/C442).  The requirements of the MUSV will allow proposals from both traditional defense and commercial shipyards.  Estimated delivery of the initial prototype will be FY 2022. Rapid prototyping efforts with the FY19 MUSV will inform procurement of additional MUSV units and eventual transition to an ACAT program and procurement funding.

UISS requirements are documented in the Unmanned Influence Sweep System (UISS) Capability Production Document (CPD). An Engineering and Manufacturing Development (E&MD) contract was awarded in FY 2014 with options for Low Rate Initial Production (LRIP) in FY 2019. 

In FY 2019, MCM USV is developing a CDD leveraging existing requirements (UISS, AN/AQS-20, MCM MP, etc.). In FY 2020, MCM USV anticipates a Full Rate Production (FRP) decision and will conduct a full and open competition for FRP contract(s).
                                             MUSV - Successful Material Development Decision in FY 2020. Successful RET execution in FY 2021. CDD-V and RFP release in FY 2022.

UISS - Successfully reach Milestone C in FY 2019. Award LRIP options in FY 2019.

MCM USV - Achieve FRP Decision in FY 2020.
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                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.330
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603502N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             UISS FY18 Congressional Add (C401): Milestone C Documentation: Milestone C Documentation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY18 Congressional Add (C401): Engineering & Manufacturing Development Phase: Engineering & Manufacturing Development Phase
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY18 Congressional Add (C401): Reviews: Production Readiness Review (PRR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY18 Congressional Add (C401): Test and Evaluation: Developmental Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY18 Congressional Add (C401): Test and Evaluation: Contractor Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY19 Congressional Add (C444): Engineering & Manufacturing Development Phase
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY19 Congressional Add (C444): DT/OA Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             UISS FY19 Congressional Add (C444): Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM USV FY19 Congressional Add (C443): Craft/Payload Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MCM USV FY19 Congressional Add (C443): In-Water Contractor Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Milestones: Industry RFI
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Milestones: Industry Day
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Milestones: Knowledge Point 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Prototype Design and Fabrication: Draft RFP Released
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Prototype Design and Fabrication: RFP Released
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Prototype Design and Fabrication: Source Selection
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Prototype Design and Fabrication: Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MUSV FY19 Congressional Add (C442): Prototype Design and Fabrication: Design & Fabrication
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603506N
                                 Surface Ship Torpedo Defense
                                 35
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     749.538
                                     24.174
                                     7.100
                                     15.800
                                     15.800
                                     14.400
                                     0.900
                                     0.000
                                     0.000
                                     0.000
                                     811.912
                                
                                 The Surface Ship Torpedo Defense (SSTD) program provides a detect-to-engage layered torpedo defense capability. The four major efforts that comprise SSTD are the AN/SLQ-25 (NIXIE) system, Torpedo Warning System (TWS), the Countermeasure Anti-Torpedo (CAT) and Acoustic Device Countermeasure (Surface ADC MK2). CAT and TWS are development programs. The CAT program develops a canisterized Anti-Torpedo Torpedo (ATT). The TWS program develops the required torpedo detection, classification and localization (TDCL) ship systems to employ CAT. The TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS). 

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. Starting in FY20 The ATTDS Program will commence a sundown effort to return the five CVNs to their original configuration. The AN/SLQ-25 (NIXIE) is a towed acoustic and non-acoustic countermeasure system. The AN/SLQ-25 program develops countermeasure technologies and capabilities to improve ship survivability against future torpedo threats. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.
                                 
                                     
                                         14.974
                                         8.570
                                         0.000
                                         0.000
                                    
                                     
                                         24.174
                                         7.100
                                         15.800
                                         15.800
                                    
                                     
                                         9.200
                                         -1.470
                                         15.800
                                         15.800
                                    
                                     
                                         
                                             -1.470
                                        
                                         
                                             -0.800
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     15.800
                                                     15.800
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The FY2020 funding increase ($15.800M) supports removal of the Anti-Torpedo Torpedo Defense System (ATTDS) from the five CVNs and returning them to their original configuration by installing the AN/SLQ-25 (NIXIE) they were equipped with previously.  The funding will also support mission readiness for ATTDS equipped ships prior to the availability that will implement the conversion to their original configuration.  This entails the sundown effort of ATTDS.
                                
                                 
                                     
                                         0225
                                         Surface Ship Torpedo Defense (SSTD)
                                         
                                             749.538
                                             14.523
                                             7.100
                                             15.800
                                             15.800
                                             14.400
                                             0.900
                                             0.000
                                             0.000
                                             0.000
                                             802.261
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Countermeasure Anti- Torpedo (CAT) program developed a canisterized Anti-Torpedo Torpedo (ATT). The Torpedo Warning System (TWS) developed the required torpedo detection, classification and localization (TDCL)systems. The Countermeasure TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS).

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. The program delivered its first prototype system in FY13 and has delivered and installed its fifth and final system in FY17. Along with delivering and installing systems on CVN's, the ATTDS Program completed system salvo software development and a Quick Reaction Assessment (QRA) test in 1QFY18. 

In FY19, software support, material system changes, and system reliability enhancements will remain the program's top priorities to ensure the highest operational availability and performance of the systems. CVN Installation and/or removal will occur in FY20 through FY23. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.
                                             
                                                 
                                                     Countermeasure Anti-Torpedo (CAT)
                                                     
                                                         
                                                             6.549
                                                             0
                                                             Continued reliability Data Collection on returning deployed CATs and ATTs.
Continued engineering changes on CAT materials and CAT software upgrades.  
Performed Safety Certifications prior to two FY18 CVN deployments.  
Delivered Ready for Issue CATs for two FY18 CVN deployments.  
Supported software resolution through Program Trouble Reports (PTRs).
Conducted a Quick Reaction Assessment (QRA) of CAT salvo software.
Continued Development of the EX-819 container.
Conducted CT-5 contractor test.
                                                        
                                                    
                                                     
                                                         
                                                             2.130
                                                             0
                                                             Continue land based reliability Data collection on returning deployed CATs and ATTs. 
Continue engineering changes on CAT materials and CAT software upgrades.  
Support software resolution through Program Trouble Reports (PTRs).
Continue Development of the EX-819 container.
Initiate System Sundown Plan.
                                                        
                                                         
                                                             5.500
                                                             0
                                                        
                                                         
                                                             5.500
                                                             0
                                                             Continue CVN System Sundown Plan.
Continued engineering changes on CAT materials and CAT software upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding increase supports removal of the Anti-Torpedo Torpedo Defense System (ATTDS) from the five CVNs and returning them to their original configuration by installing the AN/SLQ-25 (NIXIE) they were equipped with previously.  The funding will also support mission readiness for ATTDS equipped ships prior to the availability that will implement the conversion to their original configuration.
                                                    
                                                
                                                 
                                                     Torpedo Warning System (TWS)
                                                     
                                                         
                                                             7.974
                                                             0
                                                             Continued land based reliability Data collection on returning deployed TWS systems. 
Continued engineering changes on TWS software upgrades. 
Performed Safety Certifications prior to two FY18 CVN deployments. 
Performed system operational verification testing prior to two FY18 CVN deployments.  
Supported software resolution through Program Trouble Reports (PTRs).
Completed RORO to EDM conversion on CVN69.
                                                        
                                                    
                                                     
                                                         
                                                             4.970
                                                             0
                                                             Continue land based reliability Data collection on returning deployed TWS systems. 
Continue engineering changes on TWS software upgrades. 
Support software resolution through Program Trouble Reports (PTRs).
Initiate System Sundown Plan.
                                                        
                                                         
                                                             10.300
                                                             0
                                                        
                                                         
                                                             10.300
                                                             0
                                                             Continue CVN System Sundown plan according to sponsor direction.
Continued engineering changes on TWS software upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding increase supports removal of the Anti-Torpedo Torpedo Defense System (ATTDS) from the five CVNs and returning them to their original configuration by installing the AN/SLQ-25 (NIXIE) they were equipped with previously.  The funding will also support mission readiness for ATTDS equipped ships prior to the availability that will implement the conversion to their original configuration.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2213
                                                     Surface Ship Torpedo Def (SSTD)
                                                     
                                                         12.867
                                                         4.777
                                                         12.439
                                                         12.439
                                                         13.149
                                                         13.372
                                                         13.532
                                                         13.800
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN/3113
                                                     Surface Ship Torpedo Def (SSTD)
                                                     
                                                         5.240
                                                         6.353
                                                         5.561
                                                         0.000
                                                         5.561
                                                         5.671
                                                         5.597
                                                         5.446
                                                         5.552
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN/2213 funds the AN/SLQ-25 System. No ATTDS OPN funding in FY18 and out.
WPN/3113 funds the Surface Acoustic Device Countermeasure, ADC MK2 Mod 6 and Surface ADC Ready Stowage Lockers. No WPN ATTDS funding in FY18 and out.
                                             CAT Program: The Program completed a Systems Requirements Review (SRR) and Preliminary Design Review (PDR) on the  Engineering Development Model (EDM) design. ARL Penn State (ARL/PSU) has completed a Technical Data Package (TDP) that can be used in the future system builds. CAT system SALVO Software has been tested and is currently in fleet use. Funding in FY19 is for EDM support and ATT post deployment EDM maintenance.
 
TWS Program: Development and production of the new sensors was conducted by ULTRA/3Phoenix. Five complete sensor sets have been delivered. Ready-stowage racks, and fire control systems have been developed by Pacific Engineering Incorporated (PEI) and In-Depth Engineering, respectively. System integration supported fabrication and fielding of the five complete systems. TWS SALVO software has been tested and is currently in fleet use. Funding in FY19 is for EDM support and TWS post deployment software and hardware engineering review.
                                             Torpedo Effectiveness for the CAT
Torpedo Reliability and Availability for the CAT 
Torpedo Detection Classification and Localization (TDCL) 
False Alert Rate TDCL probability of correct classification 
TWS System Reliability and Availability
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase between FY19 to FY10 is to sundown the ATTDs Program.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 47.931
                                                                 
                                                                     2.400
                                                                     2017-11
                                                                
                                                                 
                                                                     1.100
                                                                     2018-11
                                                                
                                                                 
                                                                     7.500
                                                                
                                                                 
                                                                     7.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 58.931
                                                            
                                                        
                                                         
                                                             Systems Engineering ATT Dev.
                                                             C
                                                             CPFF
                                                             PSU/ARL
                                                             State College, PA
                                                             
                                                                 302.243
                                                                 
                                                                     3.549
                                                                     2017-12
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 308.892
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Baltimore , MD
                                                             
                                                                 1.740
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.740
                                                            
                                                        
                                                         
                                                             Systems Engineering Warhead Dev.
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 79.190
                                                                 
                                                                     1.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.900
                                                                     2018-11
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 82.290
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Keyport,WA
                                                             
                                                                 59.631
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.900
                                                                     2018-11
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 63.031
                                                            
                                                        
                                                         
                                                             Systems Engineering TDCL
                                                             C
                                                             CPFF
                                                             Ultra
                                                             Braintree, MA
                                                             
                                                                 11.640
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.640
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering ATT
                                                             WR
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 1.680
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.680
                                                            
                                                        
                                                         
                                                             Systems Engineering TDCL
                                                             C
                                                             CPFF
                                                             AAC
                                                             Hauppage, NY
                                                             
                                                                 4.480
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.480
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 2.430
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.430
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             ArgonST
                                                             Manassas, VA
                                                             
                                                                 0.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering TDCL
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 10.032
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.032
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering TDCL
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 11.118
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.118
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             Arlington, TX
                                                             
                                                                 0.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Alion
                                                             Bridgeport, CT
                                                             
                                                                 14.858
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.858
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC DET
                                                             Norfolk, VA
                                                             
                                                                 41.781
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.781
                                                            
                                                        
                                                         
                                                             Systems Development
                                                             C
                                                             CPFF
                                                             3 Phoenix
                                                             Fairfax, VA
                                                             
                                                                 122.545
                                                                 
                                                                     3.974
                                                                     2017-12
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 129.219
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistic Spt
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 1.113
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.113
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             PEI
                                                             Roca, NE
                                                             
                                                                 4.745
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.745
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             CARDEROCK
                                                             Bethesda, MD
                                                             
                                                                 1.630
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.630
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             CGI
                                                             Washington, DC
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             BA
                                                             Dam Neck
                                                             Virginia Beach, VA
                                                             
                                                                 0.022
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.022
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             BA
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.255
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.255
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             BA
                                                             Devron 26
                                                             Not Specified
                                                             
                                                                 0.139
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.139
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Puget Sounds
                                                             Norfolk, VA
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAVAIR (NAWC WD)
                                                             Patuxent River, MD
                                                             
                                                                 0.140
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.140
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NORFOLK SHIPYARD
                                                             Norfolk, VA
                                                             
                                                                 0.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NORFOLK PLANNING YARD
                                                             Norfolk, VA
                                                             
                                                                 0.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Increase between FY19 to FY10 is to sundown the ATTDs Program.
                                                     
                                                         
                                                             Earned Value Mgmt Spt
                                                             C
                                                             CPAF
                                                             Pioneer
                                                             Virigina
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             FFP
                                                             EG&G
                                                             Gaithersburg, Md.
                                                             
                                                                 2.846
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.846
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.237
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.237
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             Tech-Marine
                                                             Washington, DC
                                                             
                                                                 9.930
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.930
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             PMS 415
                                                             Not Specified
                                                             
                                                                 1.144
                                                                 
                                                                     0.100
                                                                     2018-09
                                                                
                                                                 
                                                                     0.100
                                                                     2019-09
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 1.444
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             SPA
                                                             Alexandria, VA
                                                             
                                                                 0.575
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.575
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             Booz Allen
                                                             Washington, DC
                                                             
                                                                 12.973
                                                                 
                                                                     2.400
                                                                     2018-02
                                                                
                                                                 
                                                                     1.900
                                                                     2019-02
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 19.273
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             Alion
                                                             Washington, DC
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603506N_0225_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0225
                                                     
                                                         
                                                             EX-819 CONTAINER
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CAT - Integration ECP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TWS - Integration ECP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SUNDOWN
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             9.651
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.651
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Surface Ship Torpedo Defense (SSTD) program provides a detect-to-engage layered torpedo defense capability. The four major efforts that comprise SSTD are the AN/SLQ-25 (NIXIE) system, Torpedo Warning System (TWS), the Countermeasure Anti-Torpedo (CAT) and Acoustic Device Countermeasure (Surface ADC MK2). CAT and TWS are development programs. The CAT program develops a canisterized Anti-Torpedo Torpedo (ATT). The TWS program develops the required torpedo detection, classification and localization (TDCL) ship systems to employ CAT. The TWS and CAT systems make up the Anti-Torpedo Torpedo Defense System (ATTDS). 

The ATTDS provides a hard kill torpedo defense capability on High Value Units (HVU's). The program has developed and fielded five ATTDS Engineering Design Model (EDM) systems on CVNs. Each EDM system is one TWS with a CAT load out of a maximum of eight CATs. The AN/SLQ-25 (NIXIE) is a towed acoustic and non-acoustic countermeasure system. The AN/SLQ-25 program develops countermeasure technologies and capabilities to improve ship survivability against future torpedo threats. 

Research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving ship survivability. The technology is then incorporated into the appropriate product line.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         9.651
                                                         - Continued engineering changes on both CAT and TWS Systems.
- Software support resolution on both CAT and TWS Systems.
- Procurement of Integration Hardware for the five CVNs Equipped with the SALVO Capable Systems.
- Conduct Theater Anti Submarine Warfare (TASW) Concept of Operations (CONOPS) Integration.
- Conduct study on harvesting ATTDS Technology for cruiser (CG Class) and destroyer (DDG 51 Class) ships.
- Tested ATTDS in the TASW Environment.
- Test SSTD Initiatives in a TASW Environment.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             CAT Program: The Program completed a Systems Requirements Review (SRR) and Preliminary Design Review (PDR) on the  Engineering Development Model (EDM) design. ARL Penn State (ARL/PSU) has completed a Technical Data Package (TDP) that can be used in the future system builds. CAT system SALVO Software has been tested and is currently in fleet use. Funding in FY19 is for EDM support and ATT post deployment EDM maintenance.
 
TWS Program: Development and production of the new sensors was conducted by ULTRA/3Phoenix. Five complete sensor sets have been delivered. Ready-stowage racks, and fire control systems have been developed by Pacific Engineering Incorporated (PEI) and In-Depth Engineering, respectively. System integration supported fabrication and fielding of the five complete systems. TWS SALVO software has been tested and is currently in fleet use. Funding in FY19 is for EDM support and TWS post deployment software and hardware engineering review.
                                             Torpedo Effectiveness for the CAT
Torpedo Reliability and Availability for the CAT 
Torpedo Detection Classification and Localization (TDCL) 
False Alert Rate TDCL probability of correct classification 
TWS System Reliability and Availability
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             C
                                                             CPFF
                                                             ARL/PSU
                                                             State College, PA
                                                             
                                                                 0.000
                                                                 
                                                                     1.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.700
                                                            
                                                        
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             C
                                                             CPFF
                                                             ULTRA
                                                             Braintree, MA
                                                             
                                                                 0.000
                                                                 
                                                                     4.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.700
                                                            
                                                        
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             WR
                                                             NEWPORT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             WR
                                                             KEYPORT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     1.151
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.151
                                                            
                                                        
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             WR
                                                             INDIAN HEAD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             ATTDS Technology Harvesting Integration on Hardware
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.700
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603506N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             CAT/TWS Engineering/Software Support for SALVO Integration
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Harvesting of Technology
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603512N
                                 Carrier Systems Development
                                 36
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     69.160
                                     9.184
                                     5.440
                                     4.997
                                     4.997
                                     5.658
                                     5.719
                                     5.702
                                     5.814
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $0.315 million to account for the availability of prior year execution balances.

This Program Element (PE) addresses all technology areas associated with Carrier systems development. 

PROJECT 3216: The AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC) program delivers Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) combat capability to the Aircraft Carrier.   The program provides incremental development to deliver frequent capability updates to the Fleet, developing, testing, certifying, and fielding system upgrades and cyber-security patches.  The program maintains interoperability with current and future interfaces; supports mission data exchange; improves track/sensor processing and analysis techniques; improves mission planning; improves data recording, reconstruction, and distribution; improves embedded simulation and training capabilities and implements cyber-security measures to effectively employ overall CVN self-defense capabilities.  CV-TSC integrates sensor data from Off-Board Aircraft, Organic Platform Sensors, Link-16 Track Data, Ship Self Defense System (SSDS) Track Data, Global Command and Control System (GCCS) Over-the-Horizon Track Data, and Environmental and Threat Databases to assess the threat and assist the Tactical Action Officer (TAO) and Composite Warfare Commander (CWC) to effectively employ overall CVN self-defense capabilities. CV-TSC generates real-time ASW/SUW information and recommendations, tactical planning and employment of ASW/SUW assets, ASW/SUW sensor data processing and analysis, and distribution of tactically significant data. Aircraft supported include: MH-60R/S, P-8, MQ-4C Triton, and future ASW/SUW aircraft.

Changes to the SSDS configurations/variants have driven changes to the previous CV-TSC Fleet Capability Release (FCR) nomenclature/numbering.  There are now two different SSDS configuration/variants.  The first is non-Product Line Architecture (non-PLA) and the second is Product Line Architecture (PLA) configuration/variant.  To address these two different configurations/variants, the CV-TSC FCR nomenclature has been modified.  FCR-3 is split into two FCRs, FCR-3 and FCR-4.  FCR-3 supports SSDS PLA and FCR-4 supports SSDS non-PLA.  What was previously shown as FCR-4 is now renamed to FCR-5, which reflects a planned SSDS configuration/variant reduction to a single configuration.   

PROJECT 4005: The In-Service Carrier Systems Development Demonstration and Validation program exploits available technologies to deliver an affordable, robust, operator-friendly automation control environment for Navy Aircraft Carrier shipboard equipment. The program provides the system architecture, requirements/specification development, technology selection, software development (including software baseline), as well as land-based and shipboard testing of new technologies to improve shipboard operations and to reduce workload, manpower requirements, and Total Ownership Costs (TOC).
                                 
                                     
                                         9.296
                                         5.440
                                         5.401
                                         5.401
                                    
                                     
                                         9.184
                                         5.440
                                         4.997
                                         4.997
                                    
                                     
                                         -0.112
                                         0.000
                                         -0.404
                                         -0.404
                                    
                                     
                                         
                                             -0.112
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.315
                                                     -0.315
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.089
                                                     -0.089
                                                
                                            
                                        
                                    
                                     - FY 2020 decrease of $-0.404M included: $-0.315M to account for the availability of prior year execution balances, and $-0.089M for various rate adjustments.

SCHEDULE - PROJECT 3216: Nomenclature changes were driven by CV-TSC dependencies on being aligned with the SSDS program.  Changes to the SSDS configurations/variants have driven changes to the previous CV-TSC FCR nomenclature/numbering.  The CV-TSC FCR-3 and FCR-4 (previously part of FCR-3) schedule changes reflect the parallel development of both FCR-3 Product Line Architecture (PLA) and FCR-4 Non-PLA.  The CV-TSC FCR-5 (previously FCR-4) schedule change reflects when the program transitions to a single architecture (PLA).  The CV-TSC Independent Verification & Validation (IV&V) schedule changes reflect the required time to complete integration, testing and certification (lesson learned from FCR-1/2).
                                
                                 
                                     
                                         3216
                                         Tactical Support Center-Integration
                                         
                                             43.792
                                             7.530
                                             4.248
                                             4.295
                                             4.295
                                             4.436
                                             4.529
                                             4.613
                                             4.704
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The CV-TSC project delivers ASW and SUW combat capability to the Aircraft Carrier. CV-TSC integrates sensor data from Off-Board Aircraft, Organic Platform Sensors, Link-16 Track Data, SSDS Track Data, Global Command and Control System (GCCS) Over-the-Horizon Track Data, and Environmental and Threat Databases to assess the threat and assist the TAO and CWC to effectively employ overall CVN self-defense capabilities. CV-TSC generates real-time ASW/SUW information and recommendations, tactical planning and employment of ASW/SUW assets, ASW/SUW sensor data processing and analysis, and distribution of tactically significant data. Aircraft supported include: MH-60R/S, P-8, MQ-4C Triton, and future ASW/SUW assets. System development is accomplished through the following initiatives:

1) Maintaining interoperability with the local CVN warfare systems through current and future interfaces; 
2) Continuing to support mission data exchange and tactical control with current and future ASW/SUW assets and their mission systems; 
3) Improving track and sensor processing and analysis techniques as new track and sensor data becomes available; 
4) Improving mission planning support for the ASW/SUW missions conducted from the CVN; 
5) Improving data recording, reconstruct, and distribution to meet the decreasing timelines associated with getting tactically significant data to other end users both on and off platform;  
6) Improving embedded simulation and training capabilities to enable operator proficiencies; and 
7) Implementing cyber-security measures. 

This Project also provided development of Boundary Defense Capability (Cybersecurity) capabilities (funded from FY 2016 through FY 2018). The purpose of this effort was to define and develop enterprise Hull Mechanical & Electrical (HM&E) System cybersecurity solutions that would provide: protections from cyber-attacks such as boundary defense capabilities that will protect threats entering and leaving HM&E systems, physical protections, message authentication and encryption methods; Detection solutions for system anomalies and attacks at the boundaries, on hosts, networks and backplanes; and provide for operator awareness (e.g. malware detection, file integrity verification, etc.); Reaction solutions that will enable operator and system responses to an attacks; and Recovery methods that will enable for a system to quickly get back to a good known state. Planning will also commence for the integration of cyber solutions into specific HM&E control systems (e.g. Machinery Control, Steering Control, etc.).
                                             
                                                 
                                                     CV-TSC Development / Integration / Test / Certification
                                                     CV-TSC's evolutionary acquisition approach to developing, testing, certifying, and fielding system upgrades and cyber-security patches is implemented through phased Fleet Capability Releases (FCR).

Changes to the SSDS configurations/variants have driven changes to the previous CV-TSC Fleet Capability Release (FCR) nomenclature/numbering.  There are now two different SSDS configuration/variants.  The first is non-Product Line Architecture (non-PLA) and the second is Product Line Architecture (PLA) configuration/variant.  To address these two different configurations/variants, the CV-TSC FCR nomenclature has been modified.  FCR-3 is split into two FCRs, FCR-3 and FCR-4.  FCR-3 supports SSDS PLA, and FCR-4 supports SSDS non-PLA.  What was previously shown as FCR-4 is now renamed to FCR-5, which reflects a planned SSDS configuration/variant reduction to a single configuration.
                                                     
                                                         
                                                             4.157
                                                             0
                                                             - Completed the requirements definition phase for FCR-3 (now FCR-3 and FCR-4) and commenced system engineering/development of FCR-3 (now FCR-3 and FCR-4). 
- Conducted incremental requirements, design, and test reviews of FCR-3 (now FCR-3 and FCR-4).
- Updated System Engineering Plan (SEP). 
- Transitioned requirements into a systems engineering modeling tool. 
- Modified interface requirement specifications for changing interfaces. 
- Started the Transition Information Assurance (IA) Accreditation to Risk Management Framework (RMF).
                                                        
                                                    
                                                     
                                                         
                                                             4.248
                                                             0
                                                             - Complete the development phase for FCR-3/4 (previously shown as FCR-3).
- Initiate the requirements definition phase and development efforts for FCR-5 (previously shown as FCR-4). 
- Initiate certifications required for fielding, to include IA Accreditation, ISNS and CANES Certifications, PEO IWS Element Certification, and CST Certification for FCR-3/4 (previously shown as FCR-3). 
- Complete the Transition Information Assurance (IA) Accreditation to Risk Management Framework (RMF). Prioritize capability improvements to Public Key Enforcement (PKE) compliance, interoperability with multiple variants of SSDS PLA, and the Common Data Link System (CDLS) multilink.
- Update Technical Review Action Plan (TRAP).
                                                        
                                                         
                                                             4.295
                                                             0
                                                        
                                                         
                                                             4.295
                                                             0
                                                             - Complete certifications required for fielding, to include IA Accreditation, ISNS and CANES Certifications, PEO IWS Element Certification, and CST Certification for FCR-3/4 (previously shown as FCR-3).
- Complete requirements definition phase for FCR-5 (previously shown as FCR-4).
- Continue development effort for FCR-5 (previously shown as FCR-4).
- Provide support for a third software baseline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 ($+0.047M) is in line with inflation associated with the RDT&EN appropriation.
                                                    
                                                
                                                 
                                                     NAVSEA Boundary Defense Capability (Cybersecurity)
                                                     The purpose of this effort is to define and develop enterprise Hull Mechanical & Electrical (HM&E) System cybersecurity solutions that will provide: protections from cyber-attacks such as boundary defense capabilities that will protect threats entering and leaving HM&E systems, physical protections, message authentication and encryption methods; Detection solutions for system anomalies and attacks at the boundaries, on hosts, networks and backplanes; and provide for operator awareness (e.g. malware detection, file integrity verification, etc.); Reaction solutions that will enable operator and system responses to an attacks; and Recovery methods that will enable for a system to quickly get back to a good known state. Planning will also commence for the integration of cyber solutions into specific HM&E control systems (e.g. Machinery Control, Steering Control, etc.).

The development of a cyber-resilient HM&E architecture will include the integration of cybersecurity solutions and system engineering processes to individual HM&E Systems and their Components to ensure a consistent cyber security posture across the entire HM&E Enclave. Development of enterprise HM&E risk management processes will occur, to include the following: a vulnerability assessment and management process across the HM&E Enclave and a methodology to support the execution of the Risk Management Framework and Cybersafe Assessments.
                                                     
                                                         
                                                             3.373
                                                             0
                                                             Continued design and development of multi-application, cross-platform cybersecurity solutions for control system enclaves, followed by engineering for CVN 68 Class integration.
- Initiated non-recurring engineering efforts for HM&E Control Systems.   
- Performed engineering and planning for Boundary Defense Capability Temporary Alterations.
- Developed infra-structure, processes and procedures in support of Risk Management Framework (RMF) and Cybersafe. 
- Performed system change engineering and analysis for upgrading systems to supported operating systems.
- Developed Cybersecurity Situational Awareness strategy for CVN 68 Class
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2176
                                                     Undersea Warfare Support Equipment (N98/CV-TSC only)
                                                     
                                                         0.338
                                                         0.334
                                                         0.343
                                                         0.343
                                                         0.353
                                                         0.359
                                                         0.367
                                                         0.374
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             CV-TSC Development/Integration:
- CV-TSC utilizes an incremental development approach that aims to deliver frequent capability updates to the Fleet. This approach allows required capability to be delivered to address emerging Fleet needs and provides frequent opportunities to ensure interoperability is synchronized with the Ship Self Defense System (SSDS) Advanced Capability Builds (ACBs). The acquisition strategy places heavy emphasis on the use of open architecture best practices to ensure ease of upgrades and to make developed products available to other platforms.

NAVSEA Boundary Defense Capability (Cybersecurity):
- Investigate, demonstrate, and implement multi-application, cross-platform cybersecurity solutions for HM&E control system enclaves, followed by engineering for CVN 68 Class integration.  Execute non-recurring engineering efforts for HM&E Control Systems.  Perform engineering and planning for Boundary Defense Capability Temporary Alterations.
                                             CV-TSC Development/Integration:
- Achieve Configuration Control Board (CCB) certification for installation of CV-TSC Build 8.0 software version. 
- Achieve Platform Information Technology (PIT) Information Assurance (IA) accreditation of CV-TSC Build 8.0 software version. 
- Achieve Consolidate Afloat Network Enterprise System (CANES) interoperability certification of CV-TSC Build 8.0 software version. 
- Achieve element certification of CV-TSC Build 8.0 software version.
- Achieve Combat System test certification of CV-TSC Build 8.0 software version. 

NAVSEA Boundary Defense Capability (Cybersecurity):
- Define and develop cross-platform control system cybersecurity requirements. 
- Define and develop cross-platform control system cybersecurity risk management processes. 
- Define and develop a set of cross-platform control system cybersecurity boundary defense solutions. 
- Define and develop a set of cross-platform, centralized, systems-level cybersecurity solutions. 
- Define and develop a set of cross-platform, element-level cybersecurity protections.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     * Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             CV-TSC Engineering / H/W & S/W Devel / Integration
                                                             WR
                                                             NAWC/Pax River
                                                             MD
                                                             
                                                                 0.975
                                                                 
                                                                     0.140
                                                                     2017-11
                                                                
                                                                 
                                                                     0.135
                                                                     2018-12
                                                                
                                                                 
                                                                     0.138
                                                                
                                                                 
                                                                     0.138
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CV-TSC Engineering / H/W & S/W Devel / Integration
                                                             WR
                                                             NRL
                                                             DC
                                                             
                                                                 0.325
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.325
                                                            
                                                        
                                                         
                                                             CV-TSC Engineering / H/W & S/W Devel / Integration
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 2.650
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                             The In-Service Carrier Systems Demonstration and Validation program exploits available technologies to deliver an affordable, robust, operator-friendly automation control environment for Navy Aircraft Carrier shipboard equipment. The program provides the system architecture, requirements/specification development, technology selection, software development (including software baseline), as well as land-based and shipboard testing of new technologies to improve shipboard operations and to reduce workload, manpower requirements, and Total Ownership Costs as well as addressing equipment obsolescence issues. Initial technologies include the Uninterruptible Power Supply (UPS) Replacements, the Integrated Condition Assessment System, the On-Machine I/O development for LPAPs and LPAP air end redesign, Modular Refrigeration Unit (MRU). Demonstration technologies include Advanced Damage Control System (ADCS) software improvements, Input/Output Controller (IOC) Replacement, Fleet Wireless Personal digital Assistant (PDA), Weapons Elevator Laser Positioning System, Legacy Steering Interface upgrades, Passive countermeasures System (PCMS) alternate measurement capability, Additive Manufacturing efforts, and Weapons Elevators PLC redesign. Wireless systems, smart sensors, lighting systems, knowledge-based systems, automated casualty control, automated technology for workload reduction, linked smart devices, common software tools for interoperability, and self-healing network are technologies being considered for future applications including the following: Integrated Bridge control Data Logger, C4I Network Performance Modeling and Analysis, Network Data Logger Device, Portable Communication System (PCS) proof of concept, Ship Control System (SCS) Onboard trainer, CVN 78 class platform support for Joint Strike Fighter Integration, Development of a Standardized tool to be used to perform structural analyses to assess the adequacy of corroded and degraded structure.
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                                                             Fiscal Year 2018 plans include continued support to Aircraft Carrier technologies.  Modifications, upgrades and development of systems and software will be ongoing in support of In-Service aircraft carrier modernization initiatives and TOC reduction initiatives as well as addressing equipment obsolescence issues.
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                                                             Fiscal Year 2019 plans include continued support to Aircraft Carrier technologies.  Modifications, upgrades and development of systems and software will be ongoing in support of In-Service aircraft carrier modernization initiatives and TOC reduction initiatives as well as addressing equipment obsolescence issues.
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                                                             Fiscal Year 2020 plans include continued support to Aircraft Carrier technologies.  Modifications, upgrades and development of systems and software will be ongoing in support of In-Service aircraft carrier modernization initiatives and TOC reduction initiatives as well as addressing equipment obsolescence issues.
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                                                         Decrease from FY19 to FY20 reflects completion of LPAP efforts in FY19. Additionally, the FY 2020 funding request was reduced by $(0.315) million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             Investigate, demonstrate, and implement available technologies to deliver a robust, operator-friendly automation control environment for Navy Aircraft Carrier shipboard equipment to reduce workload, manpower requirements, and Total Ownership Costs (TOC).
                                             Successfully complete Ship Control System Governor Software Development, AC Plant Model Capacity Optimization, Uninterruptible Power Supply (UPS) Replacements, Advanced Damage Control System (ADCS) Software Improvements,  Automatic Fire Sensing and Suppression System/Flooding and Casualty Control Software (AFSSS/FCCS) Software Development Test, Input/Output Controller (IOC) replacement demonstration, Tank Preservation models, Weapons Elevator Laser Positioning demonstration, Legacy Steering Interface Upgrades, CVN Integrated Topside Design (ITD) location option evaluation tool development, Antenna to Antenna coupling analysis tool development, Universal Portable Command and Control Unit (PCCU) development, Ship Control System (SCS) Trainer, Integrated Bridge Control Data Logger, Weapons Elevator Control Accumulator Replacement,C4I Network Performance Requirements Modeling and Analysis, On-Machine I/O development for LPAPs and LPAP air end redesign, and Modular Refrigeration Unit (MRU) development.
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                                 Advanced Component Development & Prototypes (ACD&P)
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                                     0.689
                                     0.689
                                     0.778
                                     0.788
                                     0.785
                                     0.800
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $0.044M to account for the availability of prior year execution balances.

Mission Description:  The Radiation Detection, Indication and Computation (RADIAC) Program is responsible for providing radiation monitoring instruments that detect and measure ionizing radiation.  These instruments are used on all Navy, Coast Guard and Military Sealift Command vessels, and at every Navy shore installation, in order to ensure the safety of personnel, continuity of operations in radiological contingencies, and protection of the environment.

Justification:  Title 10 of the Code of Federal Regulations, Part 20 (10 CFR 20) requires RADIAC instruments be used to ensure the safety of personnel who work with or who are exposed to radioactive materials in their jobs.  Additionally, the Navy's mission requires personnel and ships to have the ability to operate in radiological environments and the ability to identify and interdict radiological Weapons of Mass Destruction (WMD).  Navy programs that require RADIAC instruments for Occupational Safety & Health (OSH) under the provisions of 10 CFR 20 include Naval Nuclear Propulsion, Nuclear Weapons, Medical, and Radiological Affairs Support.  Non-OSH programs include Radiological Defense, Consequence Management, Training, Technical (RADIAC calibration, shielding evaluation, research, etc.) and Radiological Search (maritime interdiction and radiological search missions to locate or intercept WMD).

This budget item develops, tests and evaluates new, highly reliable, more easily calibrated, easy to care and maintain, light weight and modern RADIAC instruments in order to improve the effectiveness of radiation safety, to make instruments simpler to use, and to reduce life cycle costs.  The ultimate goal is to replace old, bulky, costly to maintain and repair, unreliable and obsolete instrumentation with multifunction equipment that can be automatically calibrated at greatly reduced cost.

This budget item also provides for improvement to nuclear weapons intrinsic radiation (gamma and neutron) shielding calculations, mixed field (neutron and gamma) dosimetry, and in neutron measurement.  The objective is to develop less costly and more effective integral shielding for better personnel protection and safety.  Improvement in personnel dosimetry and neutron measurement is also a major emphasis.
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                                     The FY 2020 funding request was reduced by $0.044M to account for the availability of prior year execution balances and reduced by 0.013M for Navy Working Capital Fund rate changes.
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                                             Mission: The Radiation Detection, Indication and Computation (RADIAC) Program is responsible for providing radiation monitoring instruments that detect and measure radiation in accordance with the provisions of Title 10 of the Code of Federal Regulations (10 CFR).  These instruments are used on all vessels afloat and at every shore installation in order to ensure the safety of personnel and the environment.  RADIACs are also required after an act of terrorism or war that involves nuclear material in order to enable continuation of warfighting ability.

Justification: Many RADIAC instruments and dosimetry systems are decades old and approaching the end of their useful lives.  In some cases the equipment and replacement parts are no longer manufactured, making the equipment logistically unsupportable.  In other cases increasing failure rates due to age make replacements an economic efficiency
improvement.  In all cases a technology refresh will make both economic sense in terms of lowering the total ownership costs, and will also provide increased operational capabilities.
  
Naval Nuclear Propulsion Program (NNPP):  Instruments are developed to support the safe operation and maintenance of nuclear powered vessels and at nuclear maintenance facilities.

Non-NNPP: Instruments are developed to support other than NNPP end users, such as Explosive Ordnance Disposal, Nuclear Weapons, Medical, Industrial Radiography, Radiological Defense and Training.
 
Visit, Board, Search & Seizure (VBSS): The Navy has been tasked to intercept and board vessels at sea to search for nuclear or radiological materials that could be used for terrorist attacks. These instruments would have different characteristics than those used for NNPP and non-NNPP purposes and prototypes must be developed and/or tested and evaluated.
                                             
                                                 
                                                     Primary Dosimetry
                                                     The need for primary dosimetry is inherent due to the Navy's operation of nuclear reactors and their emission of ionizing radiation.  Title 10 of the Code of Federal Regulations, Part 20.1502, states "Each licensee shall monitor exposures to radiation and radioactive material at levels sufficient to demonstrate compliance with the occupational dose limits."  A primary dosimeter must pass accreditation proficiency testing, allowing the reading obtained to become a part of an individual's permanent health record.  This permanent record is used to protect the individual radiation worker's health, and also the Navy from future liability.  The Navy's current primary device is the DT-702/PD, a Thermo Luminescence Dosimeter (TLD).  Existing TLD and newer technologies, such as Optically Stimulated Luminescence (OSL), must be continually researched to determine on-going performance parameters, cost to field and cost to maintain, since the current system is approaching the end of its useful life and will soon need to be replaced.
                                                     
                                                         
                                                             0.070
                                                             2
                                                             Naval Surface Warfare Center Carderock Division (NSWCCD) submitted a Test Plan to Naval Sea Systems Command (NAVSEA 04ND) and performed proficiency testing guided by the American National Standards Institute (ANSI) N13.11 standard requirements for BeO OSL systems.
 
NSWCCD remained up to date on advances of the BeO system. Finally, NSWCCD purchased the Freiberg Lexsyg Thermo-Luminescence, Optically-Stimulated Luminescence and Radio-Luminescence (TL-OSL-RL) combination research imaging system to characterize existing and future primary dosimeters' luminescent properties.  This characterization will be performed to ensure quality and check material weakness prior to possible adoption of these systems into the US Navy. Findings will be summarized in a Technical Memorandum to NAVSEA 04ND.
                                                        
                                                    
                                                     
                                                         
                                                             0.015
                                                             50
                                                             NSWCCD submitted a requirements letter for the new dosimetry system and provided a Test Plan to Naval Sea Systems Command (NAVSEA 04ND) to perform ANSI N13.11 standard proficiency testing, including neutron radiation tests, on the passive-active systems and neutron-capable Beryllium Oxide (BeO) Optically-Stimulated Luminescence (OSL) dosimeters.  NSWCCD will submit the results from the radiological testing to NAVSEA 04ND in a Technical Memorandum.  

NSWCCD established a Cooperative Research And Development Agreement (CRADA) with Landauer to further develop the new passive-active system, Verifii, as a candidate for the replacement of the DT-702/PD system.
                                                        
                                                         
                                                             0.070
                                                             0
                                                        
                                                         
                                                             0.070
                                                             0
                                                             NSWCCD, in conjunction with Naval Dosimetry Center (NDC), will submit a Test Plan to Naval Sea Systems Command (NAVSEA 04ND) and perform testing on the neutron Beryllium Oxide (BeO) Optically-Stimulated Luminescence (OSL) dosimeters under normal environmental conditions, in accordance with the American ANSI N13.11 guidance.  NSWCCD will submit the results from the environmental testing to NAVSEA 04ND in a Technical Memorandum.  

NSWCCD will continue market research for test and evaluation of new or improved technology applicable to primary dosimetry. CRADA actions will proceed to develop a dosimetry system that is competitive for procurement and suitable for US Navy deployment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 OSL dosimeters were procured but not evaluated due to a diversion of funds to capital improvements of lab equipment.  The increase FY19 to FY20 is for the labor to perform the testing and evaluation of the dosimeters.
                                                    
                                                
                                                 
                                                     Secondary Dosimetry
                                                     A secondary dosimeter provides an accurate, real-time readout of the radiation exposure being obtained in operational environments, and is utilized in conjunction with a primary dosimeter.  The primary dosimeter does not provide real-time exposure information, so the secondary dosimeter is worn for that purpose.  The Navy's secondary dosimeter is the Mk2 Electronic Personal Dosimeter (EPD).  Research is required to find a secondary dosimeter that can measure the type of radiation encountered with pulsed X-ray machines, and to see if this new capability can be incorporated into one device.
                                                     
                                                         
                                                             0.416
                                                             0
                                                             NSWCCD conducted testing for the extremity and criticality dosimetry articles procured in FY17, in accordance with American National Standards Institute (ANSI) N13.32 and N13.3 standards, respectively.  Additional market research and testing was conducted to determine if current secondary technologies were available. 

NSWCCD submitted a Technical Memorandum to NAVSEA 04ND, reporting the evaluation of the ED3 Extremity Dosimeter system. NSWCCD assisted the Joint Product Leader in Radiological Nuclear Defense(JPdl-RND) by performing testing of the       IM-278/PD and AREARAE detector.
                                                        
                                                    
                                                     
                                                         
                                                             0.275
                                                             1
                                                             NSWCCD completed the first year of the procurement action to acquire a Maintenance and Calibration (MAC) cabinet irradiator system for the IM-276/PD and IM-276A/PD.  NSWCCD will oversee the development of the design of the MAC.





NSWCCD completed investigation into the logistics infrastructure capabilities of new systems and provided an assessment in a Technical Memorandum to Naval Sea Systems Command (NAVSEA 04ND) detailing the areas of improvement possible for the Navy's current system.
                                                        
                                                         
                                                             0.131
                                                             1
                                                        
                                                         
                                                             0.131
                                                             1
                                                             NSWCCD will perform acceptance testing of the MAC procured in FY2019.

NSWCCD will procure the second Maintenance and calibration (MAC) cabinet irradiator system for the IM-276/PD and IM-276A/PD. 

NSWCCD will finalize development and testing of the two MACs and provide a Technical Memorandum to Naval Sea Systems Command (NAVSEA 04ND) on its findings and the capability of the systems to provide maintenance and calibration productivity for the planned procurement of 95,000 of the IM-276/PD and IM-276A/PD.
 
NSWCCD will complete investigation into the logistics infrastructure capabilities of new systems and provide an assessment detailing the possible areas of improvement for the Navy's system in a Technical Memorandum to Naval Sea Systems Command (NAVSEA 04ND).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Article procurements in FY18 and FY19, none in FY20.  FY20 is labor for the testing and evaluation of the procured Articles.
                                                    
                                                
                                                 
                                                     Visit, Board, Search & Seizure
                                                     The Visit, Board, Search & Seizure (VBSS) mission of the Navy is the requirement to be able to board ships and be able to detect and identify potential radiological or nuclear Weapons of Mass Destruction (WMD).  Such a sensitive mission requires leading edge technology and capabilities to ensure success.  The AN/PDX-1 RADIAC Set was fielded in response to a Joint Urgent Operational Needs Statement to meet this requirement.  It contains three instruments that serve different purposes: (1) a Handheld Radiation Monitor (HRM)that searches for radiological materials; (2) a Radioisotope Identifier (RID) that identifies the type of radiological material located; and (3) a Personal Radiation Detector (PRD) that displays the radiological dose the VBSS team members may be receiving so that they can be aware if they are being exposed to dangerous levels of radioactivity during the mission.  Current technology dictates that the sensitivity of the detectors is directly proportional to the size of the detector element; i.e., the larger the detector, the more sensitive and capable it is.  However, in VBSS there must be a tradeoff between size/weight and capability, since it is difficult and hazardous for boarding parties to carry a backpack-sized detector, along with their weapons and other gear, up a rope ladder to board a vessel on the high seas.  This will be a continuing effort to find smaller, lighter instruments with enhanced sensitivity, reach-back capability, and other enhancements to provide the Navy the best and most cost effective equipment possible for this mission.
                                                     
                                                         
                                                             0.080
                                                             6
                                                             NSWCCD purchased new HRMs for test and evaluation using boarding requirements. NSWCCD reviewed all VBSS Radioisotope RID Technical Report data to date, so as to analyze development of the technology over time.  Recurring issues and other trends were noted in order to create a more detailed plan for the next round of test and evaluation.  Additional test data from other sources, such as Defense Threat Reduction Agency (DTRA), was researched to aid in developing the next Test Plan.  NSWCCD performed market research into new commercial RID products and capabilities by surveying industry and other technical contacts.
                                                        
                                                    
                                                     
                                                         
                                                             0.015
                                                             0
                                                             NSWCCD continued evaluation of the HRMs for manufacture specifications to evaluate their capabilities. NSWCCD will complete test and evaluation of the commercial units, summarize the results and submit the findings in a Technical Memorandum to NAVSEA 04ND.
                                                        
                                                         
                                                             0.063
                                                             5
                                                        
                                                         
                                                             0.063
                                                             5
                                                             NSWCCD will continue market and technical research on commercially available RIDs.  Any new or updated information will be appended to the latest Technical Report.  

NSWCCD will perform a comprehensive review of all VBSS test and evaluation findings to date and continue to request feedback from end-users of the AN/PDX-1 kit regarding performance of the components.  Outstanding issues will be cross-referenced with updated information from industry and other technical contacts in order to assess new commercial solutions.  NSWCCD will submit a Technical Memorandum to Naval Sea Systems Command (NAVSEA 04ND), summarizing all test and evaluation efforts, as well as any recommendations for incorporating newly developed commercial solutions into the AN/PDX-1 kits.  Information from the summary will be used to guide plans for further testing of commercial equipment that would meet VBSS requirements.  A specification and procurement package will be developed to solicit a combination of new RIDs, as well as PRDs and HRMs. 

NSWCCD will solicit and award contracts to buy three new commercial RIDs.  The Test Plan will be developed and submitted to Naval Sea Systems Command (NAVSEA 04ND) in order that evaluation of the new RIDs can begin upon delivery.  NSWCCD will complete test and evaluation of the RIDs, summarize the results and submit the findings in a Technical Report to NAVSEA 04ND.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY20 from FY19 is to procure test Articles for components of the AN/PDX-1 RADIAC Set to test and evaluate newer technology as potential replacements of equipment used for the Navy's VBSS mission.
                                                    
                                                
                                                 
                                                     Radiological Detection System
                                                     The Radiological Detection System (RDS) is a survey meter and its associated probes (alpha, beta, gamma, and neutron) used in a wide variety of applications, and the necessary ancillary equipment such as cases, cables and technical manuals.  This type of survey meter system is the single most prevalent RADIAC instrument in the Navy inventory, utilized for every Navy end use but predominantly in the Naval Nuclear Propulsion Program (NNPP) and Radiological Defense (RD) end uses. The Joint Product Leader in Radiological Nuclear Defense(JPdl-RND) is currently developing the RDS for use by all the Services.  This joint effort will lower the procurement cost for all and just as significantly, for the first time enable joint interoperability in the Radiological Defense arena.  The Navy's current version of this instrument is the IM-260/PD Multi-Function RADIAC (MFR), which is 30 years old and nearing the end of its useful life.  Army and Marine Corps use the AN/PDR-75 system and the Air Force the ADM-300, which are both also decades old and obsolescent.

The NNPP end use is unique amongst the Services, since only the Navy operates nuclear reactors, and while the RDS solution should prove to be sufficient for all the Services for most of their respective applications, Navy must test and evaluate the proposed RDS to ensure the performance and specifications of a Joint solution will be sufficient to meet the requirements of the NNPP application.
                                                     
                                                         
                                                             0.150
                                                             0
                                                             NSWCCD assisted the JPdl-RND by developing an RDS test plan and performing production unit testing as directed and approved by JPdl-RND. A technical submission was prepared and submitted to JPdl-RND and NAVSEA 04ND.
                                                        
                                                    
                                                     
                                                         
                                                             0.270
                                                             10
                                                             NSWCCD tested the system to accuracy, energy response, response time and angular response requirements using
organic capabilities that test across the necessary photon energy range using both machine (X-ray) and material (radioactive material) sources of radiation.  Data from the testing will be provided to JPdL-RND as objective
quality evidence of the system's ability to meet the requirements of the technical specification.
                                                        
                                                         
                                                             0.150
                                                             0
                                                        
                                                         
                                                             0.150
                                                             0
                                                             NSWCCD will continue to remain abreast of the latest advances in the RDS system.  NSWCCD will complete investigation into the logistics infrastructure capabilities of the new systems and provide an assessment in a Technical Memorandum to Naval Sea Systems Command (NAVSEA 04ND) as the Navy prepares to move into the procurement phase.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Procured Low Rate Initial Production units for test and evaluation in FY19.  The decrease in FY19 to FY20 is because no further Articles will be procured in FY20; remaining funding is labor for testing and evaluation of the products to ensure they meet Naval Nuclear Propulsion Program requirements.
                                                    
                                                
                                                 
                                                     Laboratory Test Equipment
                                                     Laboratory Test Equipment (Lab TE) will be used to test and evaluate radiation detectors and dosimetry devices.  The primary end user will be the Naval Surface Warfare Center Carderock Division (NSWCCD) and the Naval Dosimetry Center (NDC).  The beta irradiators will be used throughout the development and procurement of the Navy's new primary dosimetry system to evaluate system performance.  Handheld radiation detection equipment from the Radiological Detection System (RDS) can also be evaluated using the beta irradiators.  The upgraded Ortec equipment will be used to analyze the new accident dosimeter after exposure to a criticality event.  The upgraded Ortec will be used during the product evaluation phase of the accident dosimeter program.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.165
                                                             1
                                                             NSWCCD will initiate a procurement action for the upgrade of an existing BSS-Beta Irradiator to be utilized in the testing of primary and secondary dosimetry.
                                                        
                                                         
                                                             0.275
                                                             2
                                                        
                                                         
                                                             0.275
                                                             2
                                                             NSWCCD initiated procurement of a beta irradiator to support existing requirements for primary and secondary dosimetry. 

NSWCCD will also upgrade an existing ORTEC Spectroscopy system along with associated software to be utilized in testing and evaluating Accident Dosimetry.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Procurement of laboratory equipment with widely varying costs in FY19 and FY20.
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                                             Development efforts are focused on evaluation, modification (as required to meet operational requirements) and adaptation of commercial-off-the-shelf (COTS) technology in order to minimize total ownership costs.  To the maximum extent possible new contracts are targeted for fixed price efforts to control development cost.
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                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure Maintenance & Calibration System (MAC) 2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure Extremity Dosimeter (ED3) Articles
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure Electronic Personal Dosimeter (EPD) Articles Batch 1
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Radiological Detection System
                                                     
                                                         
                                                             Test & Evaluation: Test to Meet Navy Specifications
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure LRIP Units
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Visit, Board, Search & Seizure
                                                     
                                                         
                                                             Test & Evaluation: Test & Report on PRD Batch 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on HRM Batch 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on RID Batch 2
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on PRD Batch 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on HRM Batch 2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on RID Batch 3
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on PRD Batch 3
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test & Report on HRM Batch 3
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure PRD & HRM Articles Batch 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure RID, PRD & HRM Articles Batch 2
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Events: Procure RID, PRD & HRM Articles Batch 3
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Laboratory Test Equipment
                                                     
                                                         
                                                             Procure Beta Irradiator
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procure Beta Irradiator Upgrade
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Procure Ortec Spectroscopy Upgrade
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603553N
                                 Surface ASW
                                 41
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     186.900
                                     1.092
                                     1.122
                                     1.137
                                     1.137
                                     1.157
                                     1.184
                                     1.209
                                     1.233
                                     Continuing
                                     Continuing
                                
                                 The Rest-of-the-World (ROW) continues to produce quieter, more lethal submarine technologies. Adaptable commercial technologies are readily available to the ROW navies. These trends increase the threats to U.S. surface combatants, thus requiring a focused effort to identify the most promising Anti-Submarine Warfare (ASW) technologies through a process of discovery, assessment, experimentation, and analysis.

The objective of this Program Element (PE) is to pursue the development of technologies with the goal of improving ASW effectiveness to the point of rendering the enemy submarine irrelevant against US and coalition forces. Studies, experiments and/or technology developments under this PE will seek to improve the ability of surface combatants to detect, classify, localize, and track submerged contacts and detect and defend against modern torpedoes. To achieve these objectives, it is essential to develop new ASW technologies. The product of these efforts will be provided to the Advanced Capability Build (ACB) program supporting the continuing improvement of the AN/SQQ-89(V) Surface Ship Undersea Warfare (USW) Combat System.
                                 
                                     
                                         1.136
                                         1.122
                                         1.145
                                         1.145
                                    
                                     
                                         1.092
                                         1.122
                                         1.137
                                         1.137
                                    
                                     
                                         -0.044
                                         0.000
                                         -0.008
                                         -0.008
                                    
                                     
                                         
                                             -0.044
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.008
                                                     -0.008
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     FUNDING:
- FY 2018 decrease of $-0.044M reflects a Small Business Innovative Research (SBIR) transfer.
- FY 2020 decrease of $-0.008M reflects Contractor Services Reform reduction.

- FY 2019 to FY 2020 Increase/Decrease Statement:  FY 2019 ($1.122M) to FY 2020 ($1.137M) increase ($+0.015M) is in line with inflation associated with the RDT&EN appropriation.
                                
                                 
                                     
                                         1704
                                         Undersea Warfare
                                         
                                             186.900
                                             1.092
                                             1.122
                                             1.137
                                             1.137
                                             1.157
                                             1.184
                                             1.209
                                             1.233
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Rest-of-the-World (ROW) continues to produce quieter, more lethal submarine technologies. Adaptable commercial technologies are readily available to the ROW navies. These trends increase the threats to U.S. surface combatants, thus requiring a focused effort to identify the most promising Anti-Submarine Warfare (ASW) technologies through a process of discovery, assessment, experimentation, and analysis.

This Project will pursue the development of technologies with the goal of improving ASW effectiveness to the point of rendering the enemy submarine irrelevant against U.S. and coalition forces. Studies, experiments and/or technology developments under this project will seek to improve the ability of surface combatants to detect, classify, localize, and track submerged contacts and detect and defend against modern torpedoes. To achieve these objectives, it is essential to develop new ASW technologies. The product of these efforts will be provided to the ACB program supporting the continuing improvement of the AN/SQQ-89(V) Surface Ship USW Combat System.
                                             
                                                 
                                                     ASW Concept Development/Studies
                                                     
                                                         
                                                             1.092
                                                             0
                                                             - Collected systems and performance data during select Fleet exercises and at-sea testing events, including one additional data collection event on relevant modern torpedo acoustic signature characteristics.
- Analyzed and distributed collected data.
- Conducted studies and AoA in support of improved ASW operations.
- Continued advanced development efforts initiated in FY 2017 to prototype promising new ASW concepts applying Doppler Matched Processing techniques to ASW and Torpedo Defense.
                                                        
                                                    
                                                     
                                                         
                                                             1.122
                                                             0
                                                             - Award new development contract via BAA solicitation process in support of AN/SQQ-89(V) Surface Ship USW Combat System Fleet requirements.
- Initiate capability development and submit to the AN/SQQ-89(V) Surface Ship USW ACB program from Step 1 (algorithm/technology assessment by peer review panel of Subject Matter Experts (SME)) and Step 2 (algorithm/technology testing with open and closed data sets to refine capabilities prior to integration) testing. Capabilities will support color-map improvements for Torpedo Defense (TD) and ASW, and development of a statistical model of Continuous Active Sonar (CAS) as compared to Pulsed Active Sonar (PAS) waveform performance to provide testable hypotheses for any data collection. The model will inform updates to Concept of Employment (CONEMP)for the operator and theoretical basis to compare different proposed CAS waveform modifications. Effort also includes developing Passive Augmented Doppler Matched Active Processing (DMAP) which associates active TD clusters with passive tracks to provide earlier and single-ping classifications.
                                                        
                                                         
                                                             1.137
                                                             0
                                                        
                                                         
                                                             1.137
                                                             0
                                                             - Continue development efforts supporting color-map improvements for TD and ASW, and development of a statistical model of CAS as compared to PAS waveform performance to provide testable hypotheses for any data collection.
- Continue developing Passive Augmented DMAP, which associates active TD clusters with passive tracks to provide earlier and single-ping classifications.
- Submit technology to Step 3 for laboratory testing and eventual delivery to operational use via ACB-21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 ($+0.015M) is in line with inflation associated with the RDT&EN appropriation.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0205620N/1916
                                                     Surface ASW System Improvement
                                                     
                                                         28.410
                                                         26.321
                                                         29.572
                                                         29.572
                                                         29.323
                                                         29.876
                                                         30.474
                                                         31.080
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/2136
                                                     AN/SQQ-89 Surf ASW Cmbt Sys
                                                     
                                                         100.222
                                                         114.344
                                                         125.237
                                                         125.237
                                                         127.182
                                                         132.416
                                                         135.022
                                                         137.721
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Use competitively awarded contracts from Broad Agency Announcement (BAA) solicitations.
                                             Investigate promising ASW technologies via the four step ACB spiral development/improvement process.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     *Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             AAC
                                                             NY
                                                             
                                                                 1.134
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.134
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             Adaptive Methods
                                                             VA
                                                             
                                                                 3.788
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.788
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             Alion Sciences
                                                             VA
                                                             
                                                                 8.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.000
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPAF
                                                             EG&G
                                                             VA
                                                             
                                                                 2.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.050
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             In-Depth Engineering
                                                             VA
                                                             
                                                                 3.635
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.635
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 25.333
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.333
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             L-3 Communications
                                                             VA
                                                             
                                                                 3.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.000
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             Lockheed Martin - ISS
                                                             NY
                                                             
                                                                 7.110
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.110
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 3.201
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.201
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             WR
                                                             NUWC/Keyport
                                                             WA
                                                             
                                                                 0.790
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.790
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 33.260
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.260
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             VA
                                                             
                                                                 4.684
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.684
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 4.908
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.908
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 4.694
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.694
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             WR
                                                             NFESC/PH
                                                             CA
                                                             
                                                                 5.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.350
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             MIPR
                                                             SSGC
                                                             MS
                                                             
                                                                 3.253
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.253
                                                            
                                                        
                                                         
                                                             Detection/Classification Algorithms (LRS)
                                                             WR
                                                             NAWC/Pax River
                                                             MD
                                                             
                                                                 2.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.400
                                                            
                                                        
                                                         
                                                             Detection/Classification Algorithms (LRS)
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 8.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.600
                                                            
                                                        
                                                         
                                                             Technology Development (LRS)
                                                             WR
                                                             NRL
                                                             DC
                                                             
                                                                 2.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                         
                                                             Technology Development (LRS)
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 14.950
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.950
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     *Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             At-Sea Test/Experiment
                                                             WR
                                                             ONR
                                                             VA
                                                             
                                                                 5.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.500
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             AAC
                                                             NY
                                                             
                                                                 1.067
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.067
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             ALION
                                                             IL
                                                             
                                                                 0.749
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.749
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             Applied Physical Sciences
                                                             CT
                                                             
                                                                 0.749
                                                                 
                                                                     0.401
                                                                     2018-01
                                                                
                                                                 
                                                                     0.301
                                                                     2018-12
                                                                
                                                                 
                                                                     0.307
                                                                
                                                                 
                                                                     0.307
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 2.735
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.735
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NRL
                                                             DC
                                                             
                                                                 0.537
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.537
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSMA
                                                             VA
                                                             
                                                                 0.907
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.907
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 1.172
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.172
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 11.453
                                                                 
                                                                     0.157
                                                                     2018-01
                                                                
                                                                 
                                                                     0.045
                                                                     2019-01
                                                                
                                                                 
                                                                     0.045
                                                                
                                                                 
                                                                     0.045
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SPAWAR
                                                             CA
                                                             
                                                                 0.277
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.277
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 1.844
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.844
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 5.394
                                                                 
                                                                     0.033
                                                                     2018-02
                                                                
                                                                 
                                                                     0.276
                                                                     2018-12
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Enhanced Data Collection
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 4.462
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.462
                                                            
                                                        
                                                         
                                                             Enhanced Data Collection
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 2.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAE Systems
                                                             MD
                                                             
                                                                 4.824
                                                                 
                                                                     0.000
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                                 Project 9710 was previously funded in FY 2019 under Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies).  This is a Navy new start.
                                 The FY 2020 funding request was reduced by $3.000M to account for the availability of prior year execution balances.

This Program Element (PE) supports innovative research and development in submarine Hull, Mechanical and Electrical (HM&E) and combat systems technologies and the subsequent evaluation, demonstration, and validation for submarine platforms. It will increase the submarine technology base and provide subsystem design options not currently feasible. The program element also supports programs transitioning from Science and Technology (S&T), Defense Advanced Research Projects Agency (DARPA), Independent Research and Development, and Small Business Innovation Research (SBIR) projects.
 
PROJECT 0223: The Submarine Combat System Improvement (Advanced) (Non-ACAT) Project researches, develops, and tests new sonar, combat system, imaging, and electronic warfare software and develops, tests, and prototypes new sonar arrays for Program Executive Office Submarine (PEO SUB) programs, delivering about thirty (30) new capabilities every other year.  This Project supports Navy Submarine Acoustic Superiority and Technology Insertion Initiatives through the application of advanced development and testing of sensors and sensor processing systems supporting tactical control systems improvements. Improvements are supportive of A Cooperative Strategy for 21st Century Sea Power and the Chief of Naval Operations (CNO) Design for Maintaining Maritime Superiority; addressing all components to include Strengthen Naval Power At and From Sea, Achieve High Velocity Learning, Strengthen Our Navy Team for the Future, and Expand and Strengthen Our Network of Partners. This Project addresses threats posed by China, Russia, Iran, Korea and Terrorism (CRIKT), improved lethality of U.S. Submarine Forces and 3rd Offset Capabilities in the Unmanned and Automated Systems domains.

Project 0223 is comprised of four (4) major efforts: Advanced Processing Builds (APB), Flank Array Demonstration (FAD), Advanced Sensors, and Large Vertical Array (LVA).

APB develops, tests and transitions capabilities for:
- APB Acoustics, transitioning to AN/BQQ-10
- APB Tactical Control, transitioning to AN/BYG-1
- APB Imaging, transitioning to AN/BVY-1
- APB Electronic Warfare (EW), transitioning to AN/BLQ-10

Flank Array Demonstration (FAD) conducts testing and analysis on the existing Large Vertical Array (LVA) and supports maintenance and correction of identified problems on the array.

Advanced Sensors develops new technologies for Hull Mounted and Towed Arrays. Hull Mounted improvements support submarine applications only. Towed array improvements are shared to support surface and surveillance applications, as well.

Large Vertical Array (LVA) leverages demonstrated FAD developments to conduct critical testing and analysis needed to improve array performance and develop sensor employment tactics. It will introduce new electronic hardware and new software applications to enhance array and signal processing performance. These improvements will be incorporated in future LVA builds for VIRGINIA class SSNs and OHIO and COLUMBIA classes of SSBNs.

PROJECT 2033: The Advanced Submarine Systems Development (ASSD) Program is a non-acquisition program that develops and matures technologies for successful integration into future and modernized submarine classes, thus lowering acquisition and life cycle program costs while improving mission capability.  ASSD transitions Hull, Mechanical, and Electrical (HM&E) technologies and future naval concepts from Science & Technology (S&T) and Research and Development (R&D) to operational platforms; performs tests and demonstrates submarine design and naval architecture products destined for integration into future submarine classes or backfit into existing fleet assets; develops, initially integrates, and does test validation of leading payload concepts for submarine integration in support of the Design for Undersea Warfare; and operates unique R&D experimentation, modeling, testing and simulation facilities to enhance submarine stealth, maneuverability, capability, and affordability. The program also supports Small Business Innovation Research (SBIR), Small Business Technology Transfer (STTR), Office of Naval Research (ONR), Defense Advanced Research Projects Agency (DARPA) programs, and near and mid-term technology insertion to achieve future submarine class total ownership cost reductions, and influence future submarine concept designs and core technologies. Experimentation and demonstration is conducted in a joint warfighting context with other services, (i.e. the U.S. Marines, U.S. Army, and the U.S. Air Force), to enable early assessment of warfighting capabilities, and to contribute to smarter technology selection decisions for potential incremental development. This program also supports Information Exchange Programs and joint Project Agreements (PA) with the United Kingdom, Canada, Australia and other international partners.

Project 2033 is comprised of three budget categories: Strategic Capability Infrastructure, Long Range R&D Investment, Rapid Prototyping. 

The major developmental efforts include:

Strategic Capability Infrastructure
- Large Scale Vehicle (LSV)
- Intermediate Scale Measurement System (ISMS)
Long Range R&D Investment
- Advanced Submarine Control (Secondary Propulsion System)
- Advanced Material Propeller (AMP) Technology
- Innovation Technology Transition (SBIRs/STTRs)
- Next Generation Attack Submarine (SSN(X)) Technologies
- Next Generation (NG) Thrust
- Submarine Signature Management/Acoustic Superiority
- Advanced Hull Coatings
- Next Generation Towed Array Reliability
- Support of ONR Future Naval Capability (FNC) new starts
- Hydraulic Elimination through Electrification 
Rapid Prototyping
- Common Unmanned Aerial Vehicle (UAS) Comms
- Fleet Module Autonomous Underwater Vehicle (FMAUV)
- Li-Ion Battery FMAUV Submarine Integration
- Clandestine Delivered Mine (CDM)
- Advanced Weapons Enhanced by Submarine UAS against Mobile targets (AWESUM)/Blackwing Unmanned Aerial System (UAS)
- Submarine Payload Integration
- Electronic Warfare/Intelligence Surveillance and Reconnaissance (EW/ISR) Unmanned Underwater Vehicle (UUV) Payload
- Submarine Launch Decoy

PROJECT 2096: Payload Delivery Development, consists of two (2) sub-projects:

- Payload Handling System (PHS) 
- 3" Sub Launched Unmanned "K" Aerial System (SL-UKAS) 

Payload Delivery Development is a non-acquisition program that supports innovative research and development efforts to enable integration of deployable and/or retrievable undersea vehicles, payload concepts, and offboard systems through design, manufacture, test/demonstration, evaluation, and validation for submarine platforms. In addition to technology development, the program will support engineering and integration of new and existing technologies to enable rapid prototyping and fielding of capabilities which will inform and provide solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc., enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. The program will furthermore support transition of high-interest systems and/or payloads from research and development to Programs of Record (PoRs), as appropriate.  

PROJECT 3391: In 2013, OPNAV N97 established SSN/SSGN Survivability Program (S3P) as a separate project area within ASSD to assure SSN/SSGN survivability and the ability of submarines to complete their joint warfighting missions even if covert mobility is compromised. FY18 is the first year of S3P execution as Project 3391 under ASSD with level funding across the FYDP. PBR 19 proposes technology projects that would help pace world-wide technology advances and red investments so as to track and assess US undersea superiority technology insertion plans and their impact on SSN/SSGN survivability.


PROJECT 9710: This program was previously funded in FY 2019 by the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) under Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies) and consists of two (2) sub-projects:

- Project 1 
- New Payload Launcher Device (PLD) 

Project 1 leverages a separately funded advanced demonstration initiative that launches an existing payload (Payload 1) from U.S. Submarine classes. The payload and ship system integration are managed by separate programs, with further details classified.  By leveraging the successful demonstration system, engineering and design work commences rapidly, as it is largely a spiral design upgrade to the demonstration capability and has planning and integration work on which to build.  In FY2020 begin initial developmental engineering and design work, award the development contract and conduct the PDR.

In FY2020 a New PLD will be developed to eject payloads out of current submarine ejection systems. The current device lacks the energetic capacity to support the weight and scope of desired larger payloads (Project 1 and others). Rapid development of the new device allows for early integration and testing support for these future payloads, avoiding later costs and redesign of the payload systems. FY2020 efforts include development through preliminary design review (PDR) and critical design review (CDR).
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                                     FUNDING CHANGES AT THE OVERALL PE LEVEL: 
- FY 2018 decrease of $-9.028M included: $-0.483M for Congressional General Reductions; $-11.000M for Congressional Directed Reductions; $+5.000M for a Littoral Water Threats Congressional Add; $-0.300M for Reprogramming; and $-2.245M for Small Business Innovative Research (SBIR) transfer.
- FY 2019 decrease of $-3.277M included: $-0.070M for Congressional General Reductions; $-13.207M for Congressional Directed Reductions; $+5.000M for Littoral Water Threats Congressional Add; $+5.000M for Lightweight Composite Research Congressional Add.
- FY 2020 overall increase of $+35.296M included: $+2.000M for Project 0223 Large Vertical Array (LVA); $-3.000M reduction to Project 2033 to account for the availability of prior year execution balances; $+5.688M for realignment of funding into Project 2033; $-8.600M realignment of funding out of Project 2096; $+1.770M for realignment of funding into Project 3391; $+38.689M for realignment of funding into PE for Project 9710; and $-0.995M for various rate adjustments.

PROJECT 0223:

FUNDING: The FY 2019 ($45.898M) to FY 2020 ($51.151M) budget increase ($+5.253M) was driven by the addition of $+2.000M for LVA development, $+3.200M for Advanced Sensor development, and $+1.078M for APB development, with a decrease of $-0.950M for Flank Array Demonstration (FAD). Details on each program's budget increase/decrease from FY 2019 to FY 2020 are as follows:

APB - FY 2019 to FY 2020 increase ($+1.003M) is driven by the initiation of new studies on the use of Machine Learning,
Artificial Intelligence (AI), and Big Data Analytics, as required to identify system performance improvements and 3rd
Offset (automation) capabilities not currently achievable with legacy technology, develop new automation tools and
processing for Unmanned Vehicles and vulnerabilities to CRIKT, and essential to the forward plan for APB-21 to pace
emerging threats.

FAD - FY 2019 to FY 2020 decrease ($-0.950M) is in accordance with original program plans. Efforts in FY 2020 will be limited to the maintenance, troubleshooting and repair of faulty or failed array inboard/outboard components.

Advanced Sensors - FY 2019 to FY 2020 increase ($+3.200M) is required for fabrication and testing of a full length Open Architecture Telemetry (OAT) Advanced Development Model (ADM) and testing of active and passive sensor design concept panel for the new Bow Conformal Array (BCA) and initial detailed design efforts. Additional BCA testing is necessary to validate studies conducted in FY 2018 and FY 2019 and to collect data that will be used to improve the acoustic performance of the BCA ADM. BCA ADM detail design will commence in FY 2020.

LVA - New requirement in FY 2020 ($+2.000M). An advanced LVA development program is required to pace the threat of evolutionary quieting of adversary submarines. This effort will begin with at-sea testing and analyses in FY 2020 then ramp up over the FYDP to develop sensor and processing hardware improvements, and signal processing and tactics for each planned submarine platform.

SCHEDULE: APB-19 development and testing was accelerated by six (6) months to accommodate changes in PEO SUB production programs, availability of development facilities, and recent implementation of a conveyor-type development approach. This acceleration will enable a regular every-other year cadence of 1Q at-sea testing and 2Q transition to production for future APBs.

PROJECT 2033:
 
FY 2018:  Increase in the Strategic R&D infrastructure due to obsolescence and tracking range upgrades for LSV-2.  This includes installation of new steering and diving prototype funded by FY16 congressional add.  Decrease in long-range R&D is due to completion of procurement of long-lead materials (hull treatment) for the SSN-790 demonstration.

FY 2019:  Increase in Strategic R&D infrastructure due to obsolescence and tracking range upgrades for LSV-2 at ARD Bayview.  Conduct design and approval process for replacement Inverter and Converter modules, procure materials and construct prototype units, test units, and revise design as necessary to prepare for full-ship-set production.

The FY 2019 funding request was previously reduced by $2.100 million to account for the availability of prior year execution balances.  

The FY 2020 funding request was reduced by $-3.000M to account for the availability of prior year execution balances.

PROJECT 2096:

FY 2018:  Congressionally directed program adjustment; Decrease of $11M.

FY 2018 to FY 2019:  PHS increased funding from FY18 to FY19 is required for Long Lead Time Material (LLTM) procurement in order to maintain schedule for installation and testing onboard an SSGN. Additional increased funding includes component prototype development and testing, and design and engineering team support.

PROJECT 3391:
 
Established in FY18.  SSN/SSGN Survivability Program (S3P) previously funded under Project 2033 through FY17.

PROJECT 9710: 
 
Project 1 and New Payload Launcher Device (PLD) program was previously funded in FY 2019 by the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) under Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies) ($+38.689M).
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                                             The Submarine Combat System Improvement (Advanced) (Non-ACAT) Project addresses technology challenges to improve tactical control in littoral and open ocean environments for a variety of operational missions including peacetime engagement, surveillance, battle space preparation, deterrence, regional sea denial, precision strike, task group support, and ground warfare support. These technologies, developed by Navy technology bases, the private sector, ONR, FNC, and DARPA are then transitioned. Prototype hardware/software systems are developed to demonstrate technologically promising system concepts in laboratory and at-sea submarine environments. The Advanced Sensor development program develops and tests new sensors and demonstrates large array configurations. Current efforts are directed at Towed Array sensor technologies, telemetry, and architecture, to improve reliability and performance while decreasing program life cycle costs. For large array configurations, Conformal Acoustic Velocity Sonar (CAVES), Wide Aperture Array (WAA), Large Vertical Aperture (LVA) and Large Flank Array (LFA) technologies are also being pursued. The focus of sensor processing technology efforts through the APB program will address improvements in imaging, tactical control, Electronic Warfare (EW) and acoustics, including detection, localization, classification, ranging, tracking, situational awareness, tactical decision aides, command decision support tools and displays and other functions essential to mission success. APB will also develop capabilities related to Unmanned Aerial and Undersea Vehicles and automated technologies specific to CRIKT. Technologies and/or capabilities developed under this Project will be shared, as applicable to reduce costs and optimize reuse, with development programs for surface ship sonar, Advanced Capability Build (ACB) and surveillance platforms, Advanced Surveillance Build (ASB). ACB and APB are managed under a common development process titled AxB. While each platform retains its uniqueness and focus in functional domains essential to mission success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness.

This Project will also participate in, and take advantage of, the Tactical Advancements for the Next Generation (TANG) initiative that utilizes Commercial Industrial Design Thinking methodologies to engage the Fleet in generating innovative improvement concepts for Submarine and Surface systems.
                                             
                                                 
                                                     Advanced Processing Build (APB)
                                                     APB is a four Step process:
Step 1 - algorithm/technology assessment by peer review panels of Subject Matter Experts (SME) to down-select technologies and assist developers with technical guidance.
Step 2 - algorithm/technology testing with open and closed data sets to further down-select and refine capabilities prior to integration and testing.
Step 3 - land-based system-level testing stimulated by the Submarine Multi-Mission Team Trainer (SMMTT), in a realistic tactical environment.
Step 4 - at-sea testing on an operational submarine.  

APB requirements are generated by the Submarine Tactical Requirements Group (STRG), a group of senior post command officers chaired by the Flag Officer, Director of Undersea Warfare Development Center (UWDC). Requirements are vetted by COMSUBPAC and COMSUBFOR, then provided as direction by CNO, N97.  PEO SUB provides Milestone Decision Authority (MDA) oversight and approval. Beginning in FY17, Steps 1 and 2 are conducted in a pipeline style, parallel to system integration and production. This makes Steps 1 and 2 independent of any particular Build (e.g APB-17) and allows for development of longer lead technologies. The content of a specific APB build (every two years on the odd year) is then determined through a series of discussions with the Fleet/STRG aimed at selecting the most relevant and mature technologies available in the APB pipeline. Integration at the String and System level is performed followed by Steps 3 and 4, as applicable, and transitioned to production.
                                                     
                                                         
                                                             33.873
                                                             0
                                                             - Continued the development of APB-17, complete integration for testing, conduct Step 3 land-based laboratory testing and Step 4 at-sea testing and analysis. Transitioned APB-17 to PEO SUB for production. Established a Tactical Scenario Guide and conducted a Watch Section Task Analysis (WSTA) Gaps and Seams test to inform system shortfalls in the context of the selected scenarios.
- Collaborated with the STRG and UWDC to prepare a multi-year capability development road map to inform the content of the APB Pipeline. Initiated planning and development efforts on APB Pipeline capabilities.
- Continued development of a Sonar Tactical Decision Aid (STDA) common to submarine, surface, and surveillance applications.
- Continued EW APB development program. Analyzed data collected in FY 2017. Continued systems engineering studies to determine required legacy system hardware and software architecture modernization requirements. Responded to Fleet requirements for APB-19 capabilities. Initiated selection of candidate capabilities from APB conveyor that meet Fleet requirements and commence development of gap capabilities not resident on the conveyor. Conducted Step 1 and Step 2 testing and initiated the APB-19 systems engineering build design process. Focus of APB-19 was EW and ASW against advanced threats.
                                                        
                                                    
                                                     
                                                         
                                                             40.773
                                                             0
                                                             - Continue advanced concepts, data collection and analysis for EW APB.
- Establish EW APB land-based development environment. Expect to design and procure signal processors, tuners, high speed data recorders, and advanced simulation and simulation equipment. The development environment should be able to simulate or ingest real world radar data.
- Initiate industry participation in EW development. Accept industry innovations for testing at land-based facilities. 
- Develop improved EW direction finding, environmental assessment, and detection algorithms. Initiate studies for electronic attack.
- Continue development of a Sonar Tactical Decision Aid (STDA) common to submarine, surface, and surveillance applications. Begin to export basic development products to Surface and Surveillance programs.
- Initiate development of automated technologies specific to CRIKT, targeting particular vulnerabilities.
- Integrate APB-19 capabilities and initiate Step-3 land based testing.
- Continue Step 1 and Step 2 development and testing of concepts, algorithms, and technologies in response to Fleet requirements consistent with the multi-year capability development road map developed in FY 2018.
- Collaborate with the Submarine Tactical Requirements Group (STRG) and Information Warfighting Development Center (IWDC) to select candidate imaging, acoustic, tactical control and EW capabilities for APB-21. 
- Refine candidate APB-21 capabilities and begin integration into the prior production baseline.
                                                        
                                                         
                                                             41.776
                                                             0
                                                        
                                                         
                                                             41.776
                                                             0
                                                             - Continue refining and integration of candidate capabilities for inclusion in APB-21.
- Conduct Step-3 land-based testing of APB-21.
- Conduct Step-4 at-sea test of APB-19. Analyze results to inform improvements, tactics and training.
- Begin developing and testing new EW capabilities in the land-based development environment established in FY 2019. 
- Initiate development of electronic attack capabilities.
- Continue development of a STDA common to submarine, surface, and surveillance applications. Continue to export development products to Surface programs.
- Initiate studies on the use of Machine Learning, Artificial Intelligence (AI), and Big Data Analytics. Seek system performance improvements and 3rd Offset (automation) capabilities not currently achievable with legacy technology.
- Continue development of automated technologies specific to CRIKT, targeting particular vulnerabilities.
- Continue Step 1 and Step 2 development and testing of concepts, algorithms, and technologies in response to Fleet
requirements consistent with the multi-year capability development road map developed in FY 2018.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+1.003M) is driven by the initiation of new studies on the use of Machine Learning, Artificial Intelligence (AI), and Big Data Analytics, as required to identify system performance improvements and 3rd Offset (automation) capabilities not currently achievable with legacy technology, develop new automation tools and processing for Unmanned Vehicles and vulnerabilities to CRIKT, and essential to the forward plan for APB-21 to pace emerging threats.
                                                    
                                                
                                                 
                                                     Flank Array Demonstration (FAD)
                                                     
                                                         
                                                             1.975
                                                             0
                                                             - Continued development of beamforming and signal processing improvements to maximize LFA capability as well as tactical/combat system updates making use of improved capabilities to perform target localization.
- Conducted two critical at-sea testing events for LVA2 (installed on USS Maryland) and analyzed FY 2016/FY 2017 at-sea test results. This testing/analysis was necessary to integrate enhanced signal processing capability for LVAs and to collect data that will be used to improve LVA tactical performance. These processing upgrades were directly applicable to improving the forward and back-fit LVA production programs for Virginia Class Submarines, SSBN's, and Ohio Replacement Submarines. The planned increase supported critical at-sea testing events and the analysis of FY 2016/FY 2017 at-sea test results.
                                                        
                                                    
                                                     
                                                         
                                                             1.325
                                                             0
                                                             - Conduct LVA2 at-sea tests and analyses. Provide on-site support for the maintenance, troubleshooting and repair of faulty or failed array inboard/outboard components. Document troubleshooting and repair findings for evaluation by engineering team and provide findings/recommendations to the forward and back-fit LVA production programs for Virginia, Ohio and Columbia Class Submarines.
                                                        
                                                         
                                                             0.375
                                                             0
                                                        
                                                         
                                                             0.375
                                                             0
                                                             - Provide on-site support for the maintenance, troubleshooting and repair of faulty or failed array inboard/outboard components. Document troubleshooting and repair findings for evaluation by engineering team and provide findings/recommendations to the forward and back-fit LVA production programs for Virginia, Ohio and Columbia Class Submarines.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - FY 2019 to FY 2020 decrease ($-0.950M) is in accordance with original program plans. Efforts in FY 2020 will be limited to the maintenance, troubleshooting and repair of faulty or failed array inboard/outboard components.
                                                    
                                                
                                                 
                                                     Large Vertical Array (LVA)
                                                     LVA development is a follow-on effort to the exploratory work conducted under the Flank Array Demonstration (FAD) sub-project.
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                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.000
                                                             0
                                                        
                                                         
                                                             2.000
                                                             0
                                                             - Conduct critical at-sea testing events for LVA2 and SSN 790 and analyze at-sea test results. This testing/analysis is necessary to integrate enhanced signal processing capability for LVAs and to collect data that will be used to improve LVA tactical performance. These processing upgrades are directly applicable to improving the forward and back-fit LVA production programs for Virginia, Ohio and Columbia Class Submarines.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - New requirement in FY 2020 ($+2.000M). An advanced LVA development program is required to pace the threat of evolutionary quieting of adversary submarines. This effort will begin with at-sea testing and analysis in FY 2020 then ramp up over the FYDP to develop sensor and processing hardware improvements, and signal processing and tactics for each planned submarine platform.
                                                    
                                                
                                                 
                                                     Advanced Sensors
                                                     
                                                         
                                                             3.800
                                                             0
                                                             - Continued embedded sensor and Open Architecture Telemetry (OAT) component development.
- Completed second generation OAT component development and design and fabricated towed array modules using OAT to demonstrate high bandwidth operation and dual sample rate capability. Developed initial draft of Interface Control Documents (ICD) for OAT components.
- Incorporated lessons learned from FY 2017 Lake Pend Oreille (LPO) testing into FY 2018 array module designs. Updated telemetry system layout, architecture, and component designs. Conducted array environmental, calibration, and LPO tow testing of FY 2018 array modules.
- Continued development of active and passive sensor concepts to support performance requirements for Bow Conformal Array (BCA). Began preliminary test panel design and procured materials in support of FY 2018 testing.
                                                        
                                                    
                                                     
                                                         
                                                             3.800
                                                             0
                                                             - Complete Open Architecture Telemetry (OAT) component development, system architecture, and associated ICDs. Conduct array environmental, calibration, and Lake Pend Oreille (LPO) testing of FY 2019 array modules.
- Begin procurement and fabrication of full length OAT array Advance Development Model (ADM).
- Continue development of the High Speed Signal Path.
- Continue development of active and passive sensor concepts to support performance requirements for BCA. Complete test panel design and procurement of material.
                                                        
                                                         
                                                             7.000
                                                             0
                                                        
                                                         
                                                             7.000
                                                             0
                                                             - Complete OAT development, and fabricate a full length OAT array ADM for testing of active and passive sensor design concept panel for the new BCA and initial detailed design efforts at LPO in FY 2021. Additional BCA testing is necessary to validate studies conducted in FY 2018 and FY 2019 and to collect data that will be used to improve the acoustic performance of the BCA ADM.
- Complete active and passive studies for BCA. Conduct acoustic test tank and environmental panel testing.
- Initiate detailed design of BCA ADM.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+3.200M) is required for fabrication and testing of a full length Open Architecture Telemetry (OAT) Advanced Development Model (ADM) and testing of active and passive sensor design concept panel for the new Bow Conformal Array (BCA) and initial detailed design efforts. Additional BCA testing is necessary to validate studies conducted in FY 2018 and FY 2019 and to collect data that will be used to improve the acoustic performance of the BCA ADM. BCA ADM detail design will commence in FY 2020.
                                                    
                                                
                                            
                                             Use competitively awarded contracts from Broad BAA solicitations and SBIR initiatives. Integration to fielded systems performed under contracts awarded by the recipient production program within PEO SUB.
                                             - Construct universal test harness of 13 standard modules with electronics and wire and fiber harnesses for Future Towed Arrays.
- Design and fabricate Next Generation TB-29X hydrophone group design based on results from FY 2017 LPO test.
- Perform initial assessments of future hull array active performance requirements for BCA.
- Begin preliminary test panel design and procure materials in support of FY 2020 BCA testing.
- Support troubleshooting/repair of Large Vertical Array (LVA-2) system on the platform.
- Maintain and procure system inboard and outboard spares for LVA 2.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     * Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Adaptive Methods
                                                             VA
                                                             
                                                                 1.675
                                                                 
                                                                     0.050
                                                                     2018-05
                                                                
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Alion Sciences
                                                             VA
                                                             
                                                                 3.267
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.267
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Arete
                                                             CA
                                                             
                                                                 0.550
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Chesapeake Science (L-3)
                                                             MD
                                                             
                                                                 7.551
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.551
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Electric Boat
                                                             ME
                                                             
                                                                 1.855
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.980
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             General Dynamics
                                                             VA
                                                             
                                                                 24.031
                                                                 
                                                                     0.798
                                                                     2018-02
                                                                
                                                                 
                                                                     1.811
                                                                     2018-12
                                                                
                                                                 
                                                                     1.992
                                                                
                                                                 
                                                                     1.992
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             GA Tech Research Institute
                                                             GA
                                                             
                                                                 3.076
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.080
                                                                     2019-05
                                                                
                                                                 
                                                                     0.385
                                                                
                                                                 
                                                                     0.385
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             In Depth Engineering
                                                             VA
                                                             
                                                                 6.335
                                                                 
                                                                     0.750
                                                                     2017-12
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 101.896
                                                                 
                                                                     9.565
                                                                     2017-11
                                                                
                                                                 
                                                                     5.983
                                                                     2018-12
                                                                
                                                                 
                                                                     10.500
                                                                
                                                                 
                                                                     10.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             VA
                                                             
                                                                 71.290
                                                                 
                                                                     9.034
                                                                     2017-11
                                                                
                                                                 
                                                                     10.235
                                                                     2018-12
                                                                
                                                                 
                                                                     9.419
                                                                
                                                                 
                                                                     9.419
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             NY
                                                             
                                                                 9.564
                                                                 
                                                                     0.500
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.064
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Metron
                                                             VA
                                                             
                                                                 8.153
                                                                 
                                                                     0.785
                                                                     2017-11
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 29.834
                                                                 
                                                                     2.008
                                                                     2017-10
                                                                
                                                                 
                                                                     2.492
                                                                     2018-11
                                                                
                                                                 
                                                                     2.585
                                                                
                                                                 
                                                                     2.585
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 101.113
                                                                 
                                                                     5.312
                                                                     2017-10
                                                                
                                                                 
                                                                     9.176
                                                                     2018-11
                                                                
                                                                 
                                                                     9.360
                                                                
                                                                 
                                                                     9.360
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPAF
                                                             NSMA
                                                             VA
                                                             
                                                                 12.444
                                                                 
                                                                     0.650
                                                                     2018-06
                                                                
                                                                 
                                                                     0.650
                                                                     2019-01
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             ONI
                                                             DC
                                                             
                                                                 2.295
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.295
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             ONR
                                                             VA
                                                             
                                                                 2.725
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.725
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Progeny
                                                             VA
                                                             
                                                                 8.274
                                                                 
                                                                     0.278
                                                                     2018-05
                                                                
                                                                 
                                                                     0.244
                                                                     2018-12
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             PSU/ARL
                                                             PA
                                                             
                                                                 10.330
                                                                 
                                                                     0.350
                                                                     2017-12
                                                                
                                                                 
                                                                     1.133
                                                                     2018-12
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             SAIC
                                                             VA
                                                             
                                                                 3.555
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.555
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Sedna Digital
                                                             VA
                                                             
                                                                 13.864
                                                                 
                                                                     1.536
                                                                     2018-01
                                                                
                                                                 
                                                                     1.884
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             SSC/San Diego
                                                             CA
                                                             
                                                                 1.963
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.963
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             MIPR
                                                             U.S. Army Research Lab
                                                             MD
                                                             
                                                                 1.700
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.700
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             MIPR
                                                             U.S. Army/MITRE
                                                             NJ
                                                             
                                                                 4.595
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.595
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             MIPR
                                                             U.S. Hanscom AFB/MIT Lincoln Labs
                                                             MA
                                                             
                                                                 19.369
                                                                 
                                                                     2.409
                                                                     2018-01
                                                                
                                                                 
                                                                     1.820
                                                                     2018-10
                                                                
                                                                 
                                                                     2.556
                                                                
                                                                 
                                                                     2.556
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 29.584
                                                                 
                                                                     2.347
                                                                     2018-01
                                                                
                                                                 
                                                                     1.946
                                                                     2018-12
                                                                
                                                                 
                                                                     1.985
                                                                
                                                                 
                                                                     1.985
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 25.955
                                                                 
                                                                     1.788
                                                                     2017-12
                                                                
                                                                 
                                                                     4.869
                                                                     2018-12
                                                                
                                                                 
                                                                     4.635
                                                                
                                                                 
                                                                     4.635
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAE Systems
                                                             MD
                                                             
                                                                 12.665
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.665
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             CGI Federal
                                                             VA
                                                             
                                                                 2.000
                                                                 
                                                                     1.400
                                                                     2017-11
                                                                
                                                                 
                                                                     1.692
                                                                     2018-11
                                                                
                                                                 
                                                                     1.726
                                                                
                                                                 
                                                                     1.726
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             EG&G (URS)
                                                             VA
                                                             
                                                                 4.291
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.291
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAVSEA PEO IWS5
                                                             DC
                                                             
                                                                 0.795
                                                                 
                                                                     0.088
                                                                     2018-01
                                                                
                                                                 
                                                                     0.058
                                                                     2018-11
                                                                
                                                                 
                                                                     0.058
                                                                
                                                                 
                                                                     0.058
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603561N_0223_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0223
                                                     
                                                         
                                                             Advanced Processing Build (APB): APB Development Pipeline
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-17: At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-17: Transition to PEO SUB Production Programs
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-19: At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-19: Transition to PEO SUB Production Programs
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-21: At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-21: Transition to PEO SUB Production Programs
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-23: At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build (APB): APB-23: Transition to PEO SUB Production Programs
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Flank Array Demonstration (FAD): Test Planning
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Flank Array Demonstration (FAD): Test Conduct
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Flank Array Demonstration (FAD): Test Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Flank Array Demonstration (FAD): Maintenance
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Sensors: Develop Array Technologies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Sensors: Build / Test Prototype Arrays
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Sensors: Bow Conformal Assessments / Concept Designs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Large Vertical Array (LVA): Test Planning, Conduct and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Large Vertical Array (LVA): Sensor Design
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2033
                                         Adv Submarine Systems Development
                                         
                                             499.151
                                             34.513
                                             30.615
                                             34.857
                                             34.857
                                             27.781
                                             26.653
                                             23.002
                                             23.933
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Advanced Submarine Systems Development (ASSD) is a non-acquisition program that develops/matures and tests advanced technologies for successful integration into current and future submarine classes, lowering the technical/cost risks of integrating new technologies prior to acquisition, and speeding the delivery of capability and lethality into the Fleet.  ASSD transitions Hull, Mechanical, and Electrical (HM&E) technologies,and future naval concepts from the Science & Technology (S&T) and Research and Development (R&D) communities through the development, maturation, and integration of technology projects to operational submarine platforms for assessment, testing, and evaluation.  Once projects have proven their maturity and promise through at-sea demonstration, they are formally transitioned into acquisition Programs Of Record (PORs).  Additionally, ASSD operates and maintains R&D infrastructure assets that are critical to the long-term design, assessment and construction of modern, stealthy submarine platforms.

Project 2033 is comprised of three programmatic budget categories: Strategic Capability R&D Infrastructure, Long Range R&D Investment, and Rapid Technology Development and Ship Integration.  Strategic infrastructure investments maintain and operate critical, one-of-a-kind submarine R&D assets that enable the design and manufacture of the stealthiest submarines in the world, without the requirement to develop and test at full scale, which is inordinately expensive and risky. Long-range R&D investment is the maturation and prototyping at full scale of long- range (5-10 years) technologies, to enable their readiness for incorporation into existing and future submarines. The objective is to achieve high
technology readiness (TRL-7) of the targeted technology so that it can be incorporated into the baseline submarine design during the detailed design contract award. Rapid Technology Development and Ship Integration projects are efforts designed to mature higher TRL capabilities and field the particular technology project capability within an 18-30 month window, from program start to submarine at-sea demonstration. Also included in this category are innovative technology transition projects, seedling efforts (<$800K/year) which assess new technology candidates and keep the submarine/ USW technology pipeline primed.   All SEA073/ASSD projects are determined by senior USW leadership and N97 sponsor direction.

The Program works with Small Business Innovation Research (SBIR), Small Business Technology Transfer (STTR), Office of Secretary of Defense (OSD), Office of Naval Research (ONR), and Defense Advanced Research Projects Agency (DARPA) organizations to identify and mature technology candidates for integration into current/future submarine classes to provide new/transformational capabilities, while achieving total-ownership cost reductions.  Experimentation and demonstration are also conducted in a joint warfighting context with other services, (i.e. Marine Corps, Army, Air Force), to enable early assessment of a new technology's warfighting capabilities, and to inform the Fleet and acquisition community on smarter technology-selection decisions. This Program also supports cooperative R&D through Information/Data Exchange Agreements (IEA/ DEA) and joint Project Arrangements (PA) with Allies such as the United Kingdom and Australia, as well as other international partners, which target core technology maturation, future submarine component concept designs, etc.
Major technology developmental efforts within this budget submission include:

Strategic Capability R&D Infrastructure (at ARD Bayview, ID)
-	Large Scale Vehicle (LSV)
-	Intermediate Scale Measurement System (ISMS)
Long Range R&D
-        Corrosion Control Technologies
-        Advanced Submarine Control/Precision Submarine Maneuvering and Control 
-        Advanced Material Propeller
-        Advanced SSN Technologies
-        Next Generation Thrust (future propulsor/shafting technologies)
-        Advanced Hull Treatments
-        Advanced Signature Management
Rapid Technology Development and Submarine Integration
-	Common Unmanned Aerial Vehicle (UAS) Communications
-	Fleet Modular Autonomous Undersea Vehicle (FMAUV) Mission Capability (Optical Modem for data transfer)
-	Li-Ion Battery/SAFECAP for FMAUV Submarine Integration
-	Innovative Technology Transfer

The FY 2020 funding request was reduced by $3.000 million to account for the availability of prior year execution balances (IS 68709).  Additionally, FY20 reflects an increase in overall budget due to start of the LSV
Electric Drive recapitalization project within the Strategic R&D Infrastructure pillar, and the addition of the associated funding.  Funding in other pillars of project 2033 decreased in FY20 due to the planned transition of several Long Range R&D and Rapid Development projects into cognizant acquisition program offices and the realignment/consolidation of several Rapid Development projects. Noteworthy programmatic budget changes in this year's budget exhibits include: (1) (1) Continued focus on Strategic R&D Infrastructure obsolescence reduction
and sustainability, with LSV Steering and Diving System replacement in FY19,continued targeted sparing and time-phased component replacement, and the initiation in FY20 of LSV Electric Drive system design work and supporting
component procurements. (2) Advanced Material Propeller project began its next phase in FY19, will conduct a sea trial aboard an international partner submarine in FY20, followed by post-trial data analysis. (3) The Precision Submarine Maneuvering and Control (PSMC) project proceeds from Trade Study phase into a Concept Development /Refinement phase to identify potential technologies to improve submarine low speed maneuvering in support of emerging missions/payloads. (4) ONR/073 sponsored Corrosion Control focused projects (Advanced Active Shaft Grounding System (AASGS), Shaft Current Sensor (SCS), and shaft grounding Contact Technology (CT)) will test prototypes on a VA Class and transition to PMS 450 in FY19.  Ionic Current Monitoring System will also be tested on a VA Class and transition to PMS450. (5) Next Generation Thrust investments continue along several lines of effort, supporting improvements to VA class and future submarine designs for Propulsors and Integrated Shafting components. (6) UAS Comms project transitioned to PMS 425 and 435 in FY19. (7) SAFECAP completed sea trial and qualification process for submarine use of FMAUV Li-Ion battery system, and transitions to PMS 394 in FY20.  Other FMAUV projects (Full Mission Capability/Optical Comms) are re-aligned and consolidated under PMS 394 in FY20.  (8) Advanced Signature Management project activity will Transition to S3P (project 3391) in FY20. (9) Under C-Wolf JCTD project transitions to PMW 770 in FY20. (10) Long Range Fiber Buoy and SeaBed Warfare projects paused to assess potential consolidation with other efforts within Undersea Enterprise and optimum project management alignment.
                                             
                                                 
                                                     Strategic Capability R&D Infrastructure
                                                     Sustains Navy R&D capability for continued operations of the Large Scale Vehicle (LSV-2) and Intermediate Scale Measurement System (ISMS) test facility in support of VIRGINIA and COLUMBIA Class Programs, numerous other smaller programs, and future submarine technology development.  These facilities are a critical enabler supporting the conduct of large scale model experiments and focus on evaluating the stealth, control, affordability, and operational effectiveness of new submarine technologies.  The technology validation provided by the model experiments has provided significant cost and schedule savings by allowing prototyping at scale, vice with first-of-hull assets.
                                                     
                                                         
                                                             18.046
                                                             0
                                                             LSV:  Upgraded LSV Range acoustic array assets to support future testing. 
Continued sub-system tech refresh. 
Completed guidance and navigation system upgrade. 
Executed LSV-2 core ship systems maintenance, crew qualification, and compliance with LSVSAFE and general regulations. 
Maintained/operated acoustic data systems and shore support systems, ensured calibration/setup of new tracking and control system. 
Continued critical COLUMBIA propulsor prototype trials. 
Executed LSV-2 alterations to support COLUMBIA trials, including tracking range.  
Began build of LSV steering and diving replacement unit. 
Executed requirements phase for LSV-2 drive system replacement.  
Conduct triannual independent assessment of LSV Program for material integrity, procedural compliance, and improvement recommendations.


ISMS:  Continued ongoing system upgrades/replacements per schedule for ISMS, to include target haul down assembly refurbishment, array fiber optic cable replacement and array software tech refresh.  Completed instrumentation in preparation for initial COLUMBIA testing.
                                                        
                                                    
                                                     
                                                         
                                                             17.976
                                                             0
                                                             LSV: Continue sub-system technology refresh.  
Conduct LSV-2 core ship systems maintenance, maintain crew qualification, ensure compliance with all LSVSAFE and general regulations, maintain and operate acoustic data systems and all required shore support systems. 
Continue critical COLUMBIA propulsor R&D trials, support advanced acoustic array hardware and systems maintenance. 
Support ship and system alterations to safely conduct COLUMBIA signature and propulsor trials. 
Install replacement steering and diving actuator system into LSV2.  
Continue recapitalization planning, component procurement, risk reduction, and sub-system design and development work for LSV-2 electric drive replacement.

ISMS: Continue ongoing system refurbishment and replacement on ISMS. 
Operate and maintain ISMS acoustic test range underwater and shore-based facilities.  
Continue support of structural acoustics, target strength and radiated noise measurements in support of PMS 397, ONR, and other Fleet needs.
                                                        
                                                         
                                                             27.590
                                                             0
                                                        
                                                         
                                                             27.590
                                                             0
                                                             LSV: Support advanced acoustic array hardware and systems maintenance. 
Replace LSV-2 propulsion battery. 
Conduct LSV-2 core ship systems maintenance, maintain crew qualification, ensure compliance with all LSVSAFE and general regulations, maintain and operate acoustic data systems and all required shore support systems. 
Support ship and system alterations to safely conduct COLUMBIA signature and propulsor trials. 
Complete critical COLUMBIA propulsor R&D trials. 
Finish design and testing and begin selected procurements of hardware for LSV-2 electric drive replacement.  

Begin LSV-2 recapitalization process: Initiate procurements for shipset of modernized electric drive module components (inverters and converters). 
 Complete system design for Electronic Drive Control Electronics (EDCE) tech refresh and conduct supporting procurement  and manufacturing. 
Conduct component design and initiate procurement for electric drive shaft bearing, flex coupling, and slip ring data transmission system tech refresh.  
Continue planning for systems integration and testing.

ISMS: Continue ongoing system refurbishment and replacement on ISMS. Operate and maintain ISMS acoustic test range underwater and shore-based facilities. 
Continue support of structural acoustics, target strength and radiated noise measurements in support of PMS 397, ONR, and other fleet needs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase within the Strategic Infrastructure pillar in FY20 reflects an increase in overall budget due to start of the LSV Electric Drive recapitalization project, and the addition of the associated funding completion of LSV Steering and Diving System Recapitalization project.  Minor increase within ISMS expenditures to initiate phased, major component replacement effort.
                                                    
                                                
                                                 
                                                     Long Range R&D
                                                     Develop advanced technologies and tools to increase current and future submarine capabilities, lower acquisition and life-cycle costs, and enhance survivability.  Develop technologies and materials that facilitate new and
enhanced existing warfighting concepts. The program currently supports development of advanced submarine hull coatings
for improved acoustic performance, maintainability, and cost with the objective of near- term implementation on VA and
COLUMBIA Class platforms, as well as future submarine classes. The budget line continues to develop technologies for
alternative propulsion designs to enhance submarine performance, maneuverability and stealth while reducing submarine
acquisition costs. Lastly, this long-range R&D continues to develop and demonstrate technologies for future submarines
in areas of hull and platform technologies, propulsors, propellers, corrosion control, ship control, electric actuation,
sensors, and other systems which increase near- term capability and provide cost reduction for in-service and future submarine classes.
                                                     
                                                         
                                                             10.399
                                                             0
                                                             CORROSION CONTROL.  Completed Corrosion Control and technology development and Temporary Alteration (TEMPALT) Technical Data Packages (TDPs) for Ionic Current Monitoring System (ICMS), Advanced Active Shaft Grounding System (AASGS) Shaft Current Sensor (SCS) and Contact Technology (CT) for installation on a VA Class Submarine.

SADS / IDTS.  Continued formulation development and laboratory testing of Improved Damping Tile System (IDTS), a follow-on to the ONR Sprayable Acoustic Damping System (SADS) FNC, which is developing an improved epoxy damping tile, offering a significant reduction in fire & smoke hazard.  Completed IDTS comparative acoustic and flammability/hazards testing against legacy PVC tiles.

ADVANCED SUBMARINE CONTROL (ASC).  Conducted motor dynamometer testing,design analysis and modification to prototype pump jet to assess commercial surface ship technology suitability for submarine integration (as a secondary propulsion unit) into latter Blocks of VA.

PRECISION SUBMARINE MANEUVERING AND CONTROL (PSMC).   Assessed feasibility to integrate Advanced Control Effectors technology for sea-based testing and propose other PSMC concepts.

ADVANCED MATERIAL PROPELLER (AMP).  Completed AMP GEN 2 Blade redesign. Continued GEN 3 Blade design/manufacture. 

ADVANCED SSN TECHNOLOGIES.  Assessed and studied new technologies for future submarines and performed studies to improve platform capability and performance in support of the Tactical Submarine Evolution Plan (TSEP).  Work included direct support to SEA05U Submarine Concept Team and completion of next generation Main Storage Battery study.

NEXT GENERATION THRUST. Completed VA Class Propulsor improvement study and continued to define and evaluate new/alternative thrust technologies, design concepts, alternative materials, and propulsor/shafting system configuration arrangements.  Initiated next generation propulsor technology project (additional classified details) for insertion into VA Block VII and follow-on platforms.  Identified key enabling technologies and submarine concept design integration characteristics. Initiated collaborative technology development efforts on critical, long-lead technologies.

ADVANCED HULL TREATMENTS.  Delivered materials and TDP to support installation of new hull treatment on new construction VA class. Initiated industrialization /large-scale testing of ONR advanced hull material candidates in cooperation with ONR MANTECH. Begin planning for at-sea demonstration of additional ONR selected advanced hull material on a VA class submarine.

ADVANCED SIGNATURE MANAGEMENT. Executed advanced signature management trials on a submarine platform and conduct analysis to inform initial system requirements and capabilities. Commenced International Electromagnetics project arrangement with laboratory stress magnetization and electric model experiments on joint models. Initiated detailed planning for large-scale testing to perform signature testing utilizing US and partner asset(s) at a US range facility.

RELIABLE TOWED ARRAY.  Completed Reliable Towed Array technical data package development; conducted array tank testing at NUWC Newport and array towed testing at ARD Bay view.
                                                        
                                                    
                                                     
                                                         
                                                             8.282
                                                             0
                                                             CORROSION CONTROL.  Complete Corrosion Control TEMPALT installations for ICMS and AASGS on a VA Class
Submarine.  Perform at-sea demonstrations of all these TEMPALTS.  Complete Improved Damping Tile System (IDTS) lab testing/analysis, develop TEMPALT, install sample on submarine, demonstrate the technology at sea and formally qualify the epoxy material as an alternate formulation for submarine use.

ADVANCED SUBMARINE CONTROL (ASC).  Complete design changes and conduct barge test of the ASC PPM 82 pump jet system. Continue development and testing of ASC technology to assess suitability of a pump-jet for submarine applications.

PRECISION SUBMARINE MANEUVERING AND CONTROL (PSMC). Conduct trade studies and explore initial set of concepts for PSMC to provide improved slow speed maneuvering capability throughout the water column, in support of emerging missions and payloads.

ADVANCED MATERIAL PROPELLER (AMP). Complete structural acceptance process for the Advanced Material Propeller (AMP), including fatigue testing of Generation 2 composite blades in partner country, data analysis, and finite element analysis.  Complete the structural certification and planning for AMP sea trials. Complete the manufacture and testing of Generation 3 blades and hub, assemble and ship in preparation for at-sea testing. Finalize trial plan priorities and obtain approval from cognizant technical authorities that propeller is acceptable for trial.

ADVANCED SSN TECHNOLOGIES. Assess advanced technologies and materials for future submarines and perform studies for improved platform capability and performance in support of the Tactical Submarine Evolution Plan (TSEP).  Continue support to SEA05U Submarine Concept Team and assess output of Main Storage Battery study

NEXT GENERATION THRUST. Continue design studies and plan small and/or large scale testing of innovative propulsor and shafting technologies.  Continue technology development (classified details) for insertion into VA Block VII. Continue evaluation and design of single propulsor concept utilizing new/non-traditional materials.

ADVANCED HULL TREATMENTS. Continue industrialization and material assessment to transition advanced coatings technologies from ONR FNC effort.  Final tile sizes, coverage and installation methods to be identified through concept designs, with input from NAVSEA shipyard enterprise.  Installation planning will include shipping, handling, staging, and application of large tiles during current platform availabilities. Project will also assess material seam configurations and alternate hull paint systems.  Finalize industrialization of follow-on ONR advanced treatment, fabrication processes, and down select to a single material candidate to finalize development of a VA Class OPALT package.  

ADVANCED SIGNATURE MANAGEMENT. Initiate advanced signature management demonstrator development and begin supporting planning and TDP/test plan development. Execute US-Partner scale model EM and full- scale acoustic trails at US range, conduct data analysis and begin TDP development for downstream insertion of technology into VA Class.  Transition Advanced Signature Management project activity to S3P (project 3391).

RELIABLE TOWED ARRAY. Transition Reliable Towed Array Project to PMS 401 for at-sea testing with VA Class to validate software model performance data.  Instrumented array to be subsequently used by PMS401/NUWC to inform future thin-line towed array design, development and acquisition.
                                                        
                                                         
                                                             6.909
                                                             0
                                                        
                                                         
                                                             6.909
                                                             0
                                                             ADVANCED SUBMARINE CONTROL (ASC).  Conduct analysis of barge test and complete additional system design changes.  Perform an in-water system operational pressure test. Continue assessment of ASC/pump-jet technology suitability for submarine applications.

PRECISION SUBMARINE MANEUVERING AND CONTROL (PSMC).  Further develop PSMC concepts.  Down-select based on feasibility, initiate preliminary design, and identify required modeling/simulation tool development in support of performance characterization.

AMP.  Install and test full-scale AMP propeller on partner submarine and conduct at-sea trial/data collection. Initiate follow-on Project Arrangement for destructive testing and analysis of full-scale propeller data. 

ADVANCED HULL TREATMENTS. Complete the industrialization of the ONR advanced treatment and perform testing necessary to increase TRL. Complete OPALT and associated technical data package for installation of the ONR advanced treatment test patches on a VA class submarine. Finalize installation approaches with Portsmouth Naval Shipyard and provide installation procedures to shipyard to develop necessary work packages. Perform installation mockup in support of test patch installation.  

NEXT GENERATION THRUST. Further develop most promising NGT concepts and initiate design tool improvement initiatives. 

ADVANCED SSN TECHNOLOGIES.  Continue assessment of new technologies for future submarines in support of the Tactical Submarine Evolution Plan (TSEP) and conduct studies to assess potential impacts on platform capability. Identify enabling technologies and platform integration barriers.  Initiate development on critical, long-lead technologies/materials.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease within Long Range R & D pillar reflects Transition of Advanced Signature Management project into S3P (Project 3391) and transition of SADS/ITDS FNC to PMS 450.
                                                    
                                                
                                                 
                                                     Rapid Technology Development and Submarine Integration
                                                     Conducts Navy and joint demonstrations of advanced technologies and payloads to assess the operational value of the technologies/systems under consideration, and speed transition of operational capabilities. Objective is to develop, demonstrate, and evaluate technology projects in an 18-30 month period, transitioning successful, high-interest / high-impact systems to the acquisition community and subsequently the fleet.
                                                     
                                                         
                                                             6.068
                                                             0
                                                             UNMANNED AERIAL SYSTEM COMMON COMMUNICATIONS.  Developed antenna systems for UAS operations and communication architecture for UAS communication with submarine or land-based test facility.  Transitioned Common UAS Comms project to Combat Control System (PMS425/435) for operational demonstration.

FMAUV LITHIUM ION BATTERY CERTIFICATION/SAFECAP.  Conducted SAFECAP shock testing, data analysis, and further shore-based lithium battery testing. Completed revised TDP, began procurement of medium weight fabrication test article, began design and build of Battery Casualty Detection System. Initiated plan for at-sea testing of the final SAFECAP submarine hardware and TEMPALT package.

FMAUV FULL MISSION CAPABILTY.  Initiated development of FMAUV full mission capability to address capability gaps identified during initial at sea demo.  Developed Optical Modem- based capability to conduct UUV to submarine tactical data transfer at increased, mission-representative bandwidths and speed. Fabricated prototype, revised TEMPALT and planned for at-sea testing in conjunction with SAFECAP. 

JOINT CONCEPT TEST DEMONSTRATION (JCTD).  Initiated planning for follow-on FMAUV data transfer testing during Undersea Communication With Optical Laser Frequencies (Under C-WOLF) JCTD.  

INNOVATIVE TECHNOLOGY TRANSITION.  Continued to leverage products and analysis from Small Business (SBIR/STTR), Independent Research and Development (IR&D), Foreign Comparative Testing (FCT), and Rapid Innovation Fund (RIF) efforts to identify/develop innovative submarine and USW technology transition project candidates. FY18 projects included Laser Shaft Peening (Corrosion Control), Low Cost Autonomous Classification (LCAC) (Remote Sensors), Towed Array Signal Path (System Reliability Improvement), Special Hull Treatment (SHT) Delamination Detection (detection tools), and Composite Canister System (Payload flexibility).
                                                        
                                                    
                                                     
                                                         
                                                             4.357
                                                             0
                                                             FMAUV LITHIUM ION BATTERY CERTIFICATION/SAFECAP. Complete SAFECAP test article fabrication, Battery Casualty Detection System (BCDS) build, and shock testing. Conduct capstone, shore-based battery test. Continue TEMPALT development.  Transition SAFECAP to PMS 394 for subsequent at-sea testing in FY20.

FMAUV FULL MISSION CAPABILTY.  Continue FMAUV Optical Modem development and testing.  Transition project to PMS 394 for subsequent at-sea testing in FY20. 

JOINT CONCEPT TEST DEMONSTRATION (JCTD).  Continue planning for follow-on FMAUV Optical Modem demonstration/testing during Under C-WOLF JCTD.  Transition Under C-Wolf JCTD project to PMW 770 for FY20 execution.

INNOVATIVE TECHNOLOGY TRANSITION.  Continued to leverage products and analysis from Small Business (SBIR/STTR), Independent Research and Development (IR&D), and Foreign Comparative Testing efforts to identify/develop innovative submarine and USW technology transition project candidates. FY19 projects include Shaft Laser Peening (Corrosion Control), Undersea Target Recognition (international project arrangement follow-on to LCAC), Towed Array Signal Path (System Reliability Improvement),Special Hull Treatment (SHT) Delamination Detection (detection tools), and Composite Canister System (Payload flexibility).
                                                        
                                                         
                                                             0.358
                                                             0
                                                        
                                                         
                                                             0.358
                                                             0
                                                             INNOVATIVE TECHNOLOGY TRANSITION.  Continued to leverage products and analysis from Small Business (SBIR/STTR), Independent Research and Development (IR&D), and Foreign Comparative Testing efforts to identify/develop innovative submarine and USW technology transition project candidates.  FY20 planned projects include Shaft Laser Peening (Corrosion Control), and Undersea Target Recognition (International Project Arrangement follow-on to LCAC), Special Hull Treatment (SHT) Delamination Detection (detection tools), and Composite Canister System (Payload flexibility).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Reduction within Rapid Development due to completion of SAFECAP sea trial, realignment of FMAUV projects to PMS394 and realignment of Under C-wolf JCTD to PMW 770.
                                                    
                                                
                                            
                                             Non-ACAT program with BA4 R&D investment. Projects transition via formal processes to acquisition programs of record for inclusion into existing ship baselines or initiation as new POR capabilities.  Sole source Concept Formulation (CONFORM) contracts with the only two submarine design/construction shipyards, General Dynamics Electric Boat (GDEB) and Huntington Ingalls Industries (HII) Newport News Shipbuilding facilitate this process. Use of topic-specific Broad Agency Announcement (BAA) solicitations to advance submarine advanced technology work. Engagement with industry to build vendor base and support development of R&D products for enhanced submarine capability via competitively awarded Small Business Innovation Research (SBIR) and Broad Agency Agreement (BAA) contracts to support advanced Hull Mechanical & Electrical (HM&E) technology and payload systems.  For the period from FY 18- FY 20,073 is utilizing two separate Determination and Findings (D&F's), one with Sandia National Labs to design, build, integrate, and test Battery Casualty Detection Systems (BCDS) and one with Oak Ridge National Laboratory (ORNL) to explore advanced transition technologies relevant to submarine applications for the Navy.
                                             Sustain critical one-of-a-kind national Research and Development (R&D) hydroacoustic infrastructure, enabling the design and assessment of VIRGINIA Class, COLUMBIA Class, and future submarine class designs.
-Deliver 2-3 Rapid Prototype projects annually to evaluate future submarine technology/payload concepts. Execute projects in established timelines and under cost cap. Target deliverables as tactical TEMPALTs.
Assess as-built VIRGINIA and SSGN submarines for design drivers/design tools, and model validation to define R&D needs for future submarine classes.
-Industrialize future submarine coatings to enable continued acoustic superiority of VA Class design and field as an advanced demonstrator.
-Successfully construct and deliver full-scale advanced material propeller for at-sea testing.
-Develop summary report on modeling approaches, and associated predicted performance, in the area of hull sensors, threat environments, and situational awareness.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Various/VAR is used to group multiple activities with small funding levels.
Activities will be incrementally funded. The award dates reflect the latest incremental portion funds will obligate.
                                                     
                                                         
                                                             Product Development
                                                             C
                                                             FFP
                                                             DRS Technologies
                                                             Milwaukee, WI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                     2019-04
                                                                
                                                                 
                                                                     6.873
                                                                
                                                                 
                                                                     6.873
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 7.873
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             FFP
                                                             Moog
                                                             East Aurora, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.900
                                                                     2018-08
                                                                
                                                                 
                                                                     0.400
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Seeman Composite
                                                             Gulfport, MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-09
                                                                
                                                                 
                                                                     0.200
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.440
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.640
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Rolls Royce marine
                                                             Walpole, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-09
                                                                
                                                                 
                                                                     0.100
                                                                     2019-09
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC PHILLY
                                                             Philly, PA
                                                             
                                                                 0.165
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.275
                                                                     2019-11
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 2.318
                                                                 
                                                                     0.389
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.007
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             SupShips
                                                             Groton, CT
                                                             
                                                                 2.958
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.958
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             HII
                                                             Newport News, VA
                                                             
                                                                 13.510
                                                                 
                                                                     3.554
                                                                     2018-04
                                                                
                                                                 
                                                                     3.000
                                                                     2019-04
                                                                
                                                                 
                                                                     3.150
                                                                
                                                                 
                                                                     3.150
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             EB
                                                             Groton, CT
                                                             
                                                                 74.785
                                                                 
                                                                     2.901
                                                                     2018-04
                                                                
                                                                 
                                                                     3.108
                                                                     2019-04
                                                                
                                                                 
                                                                     6.030
                                                                
                                                                 
                                                                     6.030
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 94.918
                                                                 
                                                                     4.825
                                                                     2018-04
                                                                
                                                                 
                                                                     2.730
                                                                     2019-04
                                                                
                                                                 
                                                                     3.185
                                                                
                                                                 
                                                                     3.185
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             ARL/PSU
                                                             State College, PA
                                                             
                                                                 9.003
                                                                 
                                                                     0.965
                                                                     2018-04
                                                                
                                                                 
                                                                     0.585
                                                                     2019-04
                                                                
                                                                 
                                                                     0.597
                                                                
                                                                 
                                                                     0.597
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 23.197
                                                                 
                                                                     1.224
                                                                     2018-04
                                                                
                                                                 
                                                                     0.250
                                                                     2019-04
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 36.210
                                                                 
                                                                     0.290
                                                                     2018-04
                                                                
                                                                 
                                                                     0.296
                                                                     2019-04
                                                                
                                                                 
                                                                     0.302
                                                                
                                                                 
                                                                     0.302
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 77.953
                                                                 
                                                                     1.025
                                                                     2018-03
                                                                
                                                                 
                                                                     1.830
                                                                     2019-03
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 10.224
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             Progeny
                                                             Manassas VA
                                                             
                                                                 0.695
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.695
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Various/VAR is used to group multiple activities with small funding levels.
Activities will be incrementally funded. The award dates reflect the latest incremental portion funds will obligate.
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 14.956
                                                                 
                                                                     1.340
                                                                     2018-06
                                                                
                                                                 
                                                                     1.350
                                                                     2019-03
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 7.213
                                                                 
                                                                     0.357
                                                                     2018-03
                                                                
                                                                 
                                                                     0.364
                                                                     2019-03
                                                                
                                                                 
                                                                     0.371
                                                                
                                                                 
                                                                     0.371
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA HQ
                                                             Not Specified
                                                             
                                                                 1.103
                                                                 
                                                                     0.102
                                                                     2018-03
                                                                
                                                                 
                                                                     0.104
                                                                     2019-03
                                                                
                                                                 
                                                                     0.106
                                                                
                                                                 
                                                                     0.106
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Acquisition Workforce
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.293
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.293
                                                                 0.293
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Various/VAR is used to group multiple activities with small funding levels. 
Activities will be incrementally funded. The award dates reflect the latest incremental portion funds will obligate.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             GD IT
                                                             Bayview, ID
                                                             
                                                                 0.000
                                                                 
                                                                     1.600
                                                                     2018-08
                                                                
                                                                 
                                                                     1.600
                                                                     2019-08
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 4.200
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             SS
                                                             CPFF
                                                             EB
                                                             Groton, CT
                                                             
                                                                 19.498
                                                                 
                                                                     5.810
                                                                     2018-05
                                                                
                                                                 
                                                                     5.820
                                                                     2019-05
                                                                
                                                                 
                                                                     4.916
                                                                
                                                                 
                                                                     4.916
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC/PHILLY
                                                             PHILLY, PA
                                                             
                                                                 9.104
                                                                 
                                                                     0.240
                                                                     2017-12
                                                                
                                                                 
                                                                     0.240
                                                                     2018-12
                                                                
                                                                 
                                                                     0.240
                                                                
                                                                 
                                                                     0.240
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.824
                                                                 9.104
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.057
                                                                 
                                                                     0.675
                                                                     2018-04
                                                                
                                                                 
                                                                     0.675
                                                                     2019-04
                                                                
                                                                 
                                                                     0.689
                                                                
                                                                 
                                                                     0.689
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 10.096
                                                                 6.372
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 29.910
                                                                 
                                                                     1.255
                                                                     2018-04
                                                                
                                                                 
                                                                     1.050
                                                                     2019-04
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 50.637
                                                                 
                                                                     4.621
                                                                     2018-04
                                                                
                                                                 
                                                                     5.138
                                                                     2019-04
                                                                
                                                                 
                                                                     4.273
                                                                
                                                                 
                                                                     4.273
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             SS
                                                             CPFF
                                                             HII
                                                             Newport News,  VA
                                                             
                                                                 5.794
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             SS
                                                             CPFF
                                                             JHU/ARL
                                                             Laurel,  MD
                                                             
                                                                 5.805
                                                                 
                                                                     2.000
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.805
                                                                 0.305
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             SS
                                                             CPFF
                                                             ARL/PSU
                                                             State College, PA
                                                             
                                                                 0.845
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.845
                                                                 0.720
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603561N_2033_FILE1.JPG
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                                                     Proj 2033
                                                     
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - Range Upgrade for LSV
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS/LSV - ISMS Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS/LSV - LSV Planned Subsystem Tech Refresh
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS/LSV - Range fiberoptic replacement
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS/LSV - ISMS Tech Refresh
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS /LSV -  Sustainment, Maintenance,Crew Qualification and Operations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: ISMS /LSV - Battery Replacement
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - COLUMBIA Propulsor Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - Integrated Shafting
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - VA Block VI
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - VA Block VII
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - M2P2
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Test Schedule - LSV Steering and Diving Replacement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Recapitalization - FY18-19 Risk Reduction Tasking & Component Procurement/Build
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Recapitalization - Electric Drive Models Build/Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Recapitalization - Electric Drive System
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Recapitalization - EDCE Refresh
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Strategic Capability Infrastructure: LSV Recapitalization - Data Collection System Refresh
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Corrosion Control - ICMS - Perform shore-based testing and initial shipboard testing.  Transition to PMS450 for EM Trial execution
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development:  Corrosion Control - AASGS - Install SCS and CT TEMPALTs. Conduct shore-based and initial shipboard testing.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Corrosion Control - AASGS - Transition to PMS 450 for at-sea EM trial execution.
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: SADS/IDTS - Complete in-lab comparative testing of the legacy & IDTS tiles
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: SADS/IDTS - Conduct TEMPALT install, shipboard at-sea testing and performance analysis
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Submarine Control - (ASC) - Conduct dynamometer and design improvement changes
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Submarine Control - (ASC) - Conduct in-water barge test and operational pressure test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Submarine Control - (ASC) - Data analysis and suitability assessment
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Precision Submarine Maneuvering and Control (PSMC) - Explore PSMC capability space and relevant parameters
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Precision Submarine Maneuvering and Control (PSMC) - Conduct Trade Studies and Concept Exploration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Precision Submarine Maneuvering and Control (PSMC) - Concept development, prelim design and model development.
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Precision Submarine Maneuvering and Control (PSMC) - Conduct component detailed design and testing.
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Precision Submarine Maneuvering and Control (PSMC) - Conduct Initial Platform Introductions and testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Material Propeller - Redesign manufacture and fatigue test Mod Gen 2 blade
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Material Propeller - Manufacture and test Gen 3 blades and hub
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Material Propeller (AMP)  - Deliver and install AMP propeller
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Material Propeller (AMP)  - At-sea test on partner submarine
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Material Propeller (AMP)  - Post-sea trial data analysis and hardware testing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development:  SSN(X) - Advanced SSN Technologies/TSEP Studies - TSEP concept formulation, analysis, and design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Next Generation Thrust (NGT) - Concept /Test Article design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Hull Coatings - Allied Project Arrangement Coating Development and Modeling
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Hull Coatings - Develop SDIP OPALT work package, conduct advanced procurement and material staging.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Hull Coatings - Conduct SDIP OPALT installation follow on at-sea testing and analysis
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Hull Coatings - Conduct development, down-selection and collaborative MANTECH industrialization of NG treatment with ONR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Hull Coatings - Develop, install and test NG treatment OPALT on VA class and transition to PMS450
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Advanced Signature Management Conduct TEMPALT development planning/execution in support of US trials & bi-lateral Adv EM Silencing Project Arrang
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Reliable Towed Array Program - Develop software tools & prototype instrumented array to predict operational loading. Transition to PMS401
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Long Range R&D/Advanced Submarine Development: Submarine Superiority Project Arrangement - Conduct studies and model development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Rapid Technology Development and Submarine Integration: Common Unmanned Aerial System (UAS) Comms.  Antenna development and comm architecture testing. Transition to PMS 425/435
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Rapid Technology Development and Submarine Integration: Lithium Ion Battery Certification/SAFECAP - Complete shore-based testing, develop TEMPALT, and execute at-sea test.  Transition to PMS394.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Rapid Technology Development and Submarine Integration: FMAUV Full Mission Capability - Dev optical modem for data transfer, dev TEMPALT, execute demo with SAFECAP. Transition to PMS394
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Rapid Technology Development and Submarine Integration: Innovative Technology Transition - Conduct assessment of technology initiatives, SBIR transition work & foreign comparative tests
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2096
                                         Payload Delivery Development
                                         
                                             3.800
                                             4.738
                                             10.969
                                             13.936
                                             13.936
                                             12.424
                                             10.007
                                             13.747
                                             14.015
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Payload Delivery Development is a non-acquisition program used for the integration of large deployable and retrievable payloads with submarines. RDT&EN funding will be used to design, manufacture, and field a prototype payload launch and recovery system utilized with submarine large ocean interfaces to accommodate large diameter payloads and offboard systems. The project enables launch and recovery of these systems from submarines.  This will provide the Submarine Force with the capability to launch and recover large payloads and offboard systems of various configurations in support of critical Undersea Warfare (USW) missions, providing battle space awareness and extending war-fighting reach. This capability has been identified as a key enabler for the following critical USW mission areas: Intelligence, Surveillance, and Reconnaissance (ISR), Anti-Submarine Warfare (ASW), Anti-Surface Warfare (ASUW), Naval Special Warfare (NSW), Mine Warfare, Seabed Warfare, Counter- Autonomous Underwater Vehicle (AUV) Warfare, Electromagnetic Maneuver Warfare (EMMW), Deception, and Non-Lethal Sea Control. This capability is paramount to countering anti-access/area denial (A2/AD) threats from emerging world powers and maintaining dominance in the undersea domain.  In addition to technology development, the program will support engineering and integration of new and existing technologies to enable rapid prototyping and fielding of capabilities which will inform and provide solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc.), enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. 

Current controls reflect the termination of SL-UKAS by the Navy in FY19 and subsequent funding reduction.
                                             
                                                 
                                                     Payload Handling System (PHS)
                                                     PHS includes the development, integration and demonstration of a single prototype "middle-ware" handling system used to deploy and retrieve large undersea vehicles, payloads, and offboard systems from submarines. Funding will be used to design, manufacture, and field a prototype to facilitate the raising, lowering and articulation of payloads into and out of submarine large ocean interfaces (e.g. missile tubes) to increase war fighting capabilities.  PHS will initially be integrated and demonstrated on an SSGN platform to foster and assess early technology (vertical stowage, launch and recovery capability) integration and operational concept/employment. Subsequently, PHS includes efforts to transfer the technology and final design to industry for future multi-unit procurement and application on future VIRGINIA Class and other submarines. 

Payloads currently planned for vertical launch, recovery, and stowage include the U.S. Navy's Family of Unmanned Systems up to large size (e.g. SNAKEHEAD) and future block of Shallow Water Combat Submersibles (SWCS) to support Special Operations Forces (SOF) capabilities. The modularity of hosting these payloads within a tube loaded canister allows for the PHS and/or payload(s) to be swapped out with other payloads (e.g. missiles) while forward deployed dependent upon mission tasking of the submarine. 

Increased funding from FY18 to FY19 is required to maintain schedule for increased Non-Recurring Engineering (NRE) demand associated with Initial Design Review (IDR) and Final Design Review (FDR); including risk reducing component prototype development/testing and material/hardware identification and sourcing.  Long lead- time material purchases begin in FY19 and continue into FY20.  Planned FY20 efforts include completion of detailed analysis and design for subsystem elements, interface control documentation, drawings, and material purchases.
                                                     
                                                         
                                                             4.688
                                                             0
                                                             - Continued refining System Arrangements, Structural and Shock Modeling Analyses, and Interface Control Document
- Completed Hydrodynamic Load Case Modeling and Analysis
- Commenced material research and risk reduction fabrication                                                  
   - Fabricated small scale canister to identify and reduce fabrication risk
   - Initial material/hardware identification to support material purchase
   - Initial material sourcing (price & availability)
- Completed Payload Handling Element Material Friction Test
- Continued Power Distribution Element (PDE) design development
- Continued Hydraulic System Element (HSE) design development
- Continued Control & Monitoring Element (CME) design development
- Continued Payload Handling Element (PHE) design development
- Continued System Schematic and Diagram Development
- Completed 3 Element Design Reviews (EDRs)
   - PDE EDR
   - HSE EDR
   - CME EDR
- Coordinated approval of VIRGINIA Functional Requirements Matrix (FRMs)
- Drafted and approved program & engineering documentation and specifications
                                                        
                                                    
                                                     
                                                         
                                                             10.969
                                                             0
                                                             Continue NRE to conduct Initial Design Review (IDR), commence detail design efforts including drawing & specification development, and refine material identification & sourcing and initiate purchases.

Specific FY19 tasks required for FY20 Final Design Review (FDR) are as follows:
- Continue refining System Arrangements, Structural and Shock Modeling Analyses, and Interface Control Document
- Continue material research and risk reduction fabrication                                                  
   - Assess fabrication risk
   - Identify material/hardware to support material purchase
   - Identify material sourcing (price & availability)
- Power Distribution Element (PDE) design development
- Hydraulic System Element (HSE) design development
- Control & Monitoring Element (CME) design development
- Payload Handling Element (PHE) design development
- System Schematic and Diagram Development
- Complete PHE EDR
- Complete Initial Design Review (IDR)
- Fabrication Cost Estimate development
- Fabrication and Build Strategy development
- Commence Long Lead Time and Other Material Sourcing and Purchasing
                                                        
                                                         
                                                             13.936
                                                             0
                                                        
                                                         
                                                             13.936
                                                             0
                                                             Continue NRE to conduct Final Design Review (FDR), complete detail design efforts and Technical Data Package
(TDP) review and approval, execute material purchases.

- Continue refining System Arrangements, Structural and Shock Modeling Analyses, and Interface Control Document
- Power Distribution Element (PDE) design completion
- Hydraulic System Element (HSE) design completion
- Control & Monitoring Element (CME) design completion
- Payload Handling Element (PHE) design completion
- System Schematic and Diagram Development
- Conduct FDR
- Continue Long Lead Time and other material sourcing and purchasing
- Conduct Fabrication Readiness Review (FRR)
- Start prototype fabrication and assembly
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY20 budget is required to complete system element designs, conduct a Final Design Review (FDR) and purchase material in conjunction with starting system fabrication.
                                                    
                                                
                                                 
                                                     3 Inch Submarine Launched Unmanned K Aerial System
                                                     The 3" Submarine Launched Unmanned "K" Aerial System (SL-UKAS) project supports the future missions of the VIRGINIA Class Program and its payload module. The project will focus on the overall design, system engineering, prototyping, and testing needed to execute the integration of a "K" payload with a 3" UAS
vehicle for rapid deployment with an integrated solution into existing shipboard systems. This system will be integrated and tested at a land based facility by the end of FY19. Technical Data Packages will transition to the Submarine Combat Control System Program Office (PMS 425) at the end of FY19.

The following key activities of the 3" SL-UKAS project support a critical capability for USW missions by providing close in defense for the Submarine Force against adversary systems:

1. Engineering and integration of existing/proven technology and payloads required to provide a much needed capability to maintain dominance in the undersea domain and extend the operational reach of the Submarine Fleet.
2. Testing necessary to prove out the capability and define CONOPs.
3. Development/testing "safe arm mechanism" to safely stow proposed equipment types onboard submarines.
                                                     
                                                         
                                                             0.050
                                                             0
                                                             Awarded the initial phase of the SL-UKAS project on the Defense Innovation Unit Experimental (DIUx) contract vehicle.

Completed the following Preliminary Design Study efforts:
- Initiated Phase I to develop a payload integration feasibility study detailing the complexity of integrating a payload into their existing 3" unmanned aerial vehicle (UAV)
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             The Navy terminated the SL-UKAS program in FY 19.  This reduction is reflected in the current controls.
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                                                             0.000
                                                             0
                                                             The Navy terminated the SL-UKAS program in FY 19 and out years.  This reduction is reflected in the current controls.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decreased funding in FY20 reflects the termination of SL-UKAS in FY19.
                                                    
                                                
                                            
                                             Project will transition to VIRGINIA class with VPM as a program of record to solicit industry for a block buy of multiple units based upon the prototype design.
                                             Completion of the Prototype Final Design Review (FDR)
Purchase/receipt of material
Start prototype fabrication and assembly
                                        
                                         
                                             The Navy terminated the SL-UKAS program in FY 20.  This reduction is reflected in the current controls.
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                                             In 2013, OPNAV N97 established SSN/SSGN Survivability Program (S3P) as a separate project area within ASSD to assure SSN/SSGN survivability and the ability of submarines to complete their joint warfighting missions even if covert mobility is compromised.  The $1.8M budget increase in FY20 will allow S3P to develop specific countermeasure concept systems to address documented gaps in survivability on current submarines.
                                             
                                                 
                                                     SSN/SSGN Survivability Program
                                                     The details of project activities are SECRET or higher.  The SSN/SSGN Survivability Program (S3P) provides Director, Undersea Warfare Division (OPNAV N97) with qualitative and quantitative analysis of potential SSN and SSGN submarine vulnerabilities based on technology threats and operational requirements and recommends countermeasure concepts to mitigate these potential vulnerabilities.  S3P informs the entire $10B submarine portfolio with validated analysis which informs risk to submarine survivability and stealth in contested environments.  This analysis also informs methods by which stealth can be regained once compromised to execute missions such as weapons employment.  S3P conducts technical analysis validated with at-sea testing.  The technical analysis is put into an operational context using data from current submarine operations and Fleet war plans. S3P develops technologies and tools to increase the survivability of submarines by recognizing and mitigating sources of acoustic and non-acoustic vulnerabilities that put a submarine at risk when operating in contested waters and the littorals. S3P supports fleet development of Tactics, Techniques, and Procedures (TTPs) that facilitate new or enhance existing warfighting concepts.
                                                     
                                                         
                                                             8.203
                                                             0
                                                             -S3P addressed gaps in stealth and survivability for current SSN/SSGN forces to include responding to fleet questions on current operations and completion of the annual Operational Survivability Assessment for the Chief of Naval Operations oversight group.  
-S3P technical work included evaluation of mast and antenna stealth requirements and countermeasure concepts, continued radio-frequency/communications and acoustic array vulnerability assessments and operational employment of acoustic superiority capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             8.327
                                                             0
                                                             S3P will continue to address gaps in stealth and survivability for the current and future SSN/SSGN force to include
responding to fleet questions on current tactical vulnerabilities and completion of an annual Operational Survivability
Assessment. S3P will conduct acoustic, non-acoustic, and non-traditional ASW vulnerability assessment projects, and will
conduct sea tests in support of OPNAV N97 Acoustic Superiority.  S3P will initiate a process to develop threat based assessments for a new attack submarine to address Tactical Submarine Evolution Plan (TSEP) requirements for the future. Details can be provided in a classified setting.
                                                        
                                                         
                                                             10.123
                                                             0
                                                        
                                                         
                                                             10.123
                                                             0
                                                             S3P will continue to address gaps in stealth and survivability for the current SSN/SSGN force to include responding
to fleet questions on current tactical vulnerabilities and completion of an annual Operational Survivability Assessment.
Continue analytical and technical work on TSEP and future SSN/SSGN survivability design basis.
S3P will conduct acoustic, non-acoustic, and non-traditional ASW vulnerability assessment projects, and will conduct sea
tests in stealth requirements and countermeasure concepts. Complete two tactical decision concept projects for current fleet operations. Details can be provided in a classified setting.  S3P will conduct sea tests with international partners for Advanced Signature Management/Countermeasures development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase between FY19 and FY20 reflects transition of Advanced Signature Management project from PE 0603561N / 2033 Advanced Submarine System Development. S3P will conduct at-sea test projects to demonstrate countermeasure concepts for known vulnerabilities.
                                                    
                                                
                                            
                                             S3P is a non-acquisition activity which investigates, prioritizes, and validates SSN/SSGN survivability issues for peacetime and all phases of war.  S3P also proposes and directs development and validation of countermeasure concepts. S3P works to ensure alignment between OPNAV, NAVSEA, ONI, and the Fleet on survivability issues. S3P will develop recommendations for stealth requirements to OPNAV N97 and provide technical basis for Tactics, Techniques, and Procedures developed by the Undersea Warfighting Development Command (UWDC). S3P will operate under OPNAV N97 and Fleet Flag panel (Operations Review Group) oversight. Products and metrics will be evaluated by the Submarine Operations Group and Operations Review Group. S3P will recommend technical requirements on all matters of submarine survivability to OPNAV N97.
                                             S3P is a non-acquisition activity which investigates, prioritizes, and validates SSN/SSGN survivability issues for peacetime and all phases of war.  S3P also proposes and directs development and validation of countermeasure concepts. S3P works to ensure alignment between OPNAV, NAVSEA, ONI, and the Fleet on survivability issues. S3P will develop recommendations for survivability and stealth requirements to OPNAV N97 and provide technical basis for Tactics, Techniques, and Procedures (TTP) developed by the Undersea Warfighting Development.
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                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Vulnerability Validation
                                                     
                                                         
                                                             Vulnerability SEA Test Validation Program (1-2 per year)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Countermeasures
                                                     
                                                         
                                                             Countermeasure Validation (2-3 per year)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Advanced Submarine Signature Management/Countermeasures
                                                     
                                                         
                                                             Sea Test Validation Program (1 per year)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Signature Vulnerability Assessment (1 per year)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9710
                                         Advanced Submarine Technology Development
                                         
                                             0.000
                                             0.000
                                             0.000
                                             38.689
                                             38.689
                                             60.476
                                             45.705
                                             63.665
                                             75.464
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program was previously funded in FY 2019 under Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies). This is a Navy new start.
                                             The Advanced Submarine Technology Development effort is responsible for evaluating and transitioning new payload capabilities into the fleet. The integration effort will transition the results of the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) demonstration program to rapidly integrate a more permanent capability onto additional undersea platforms.  Developmental engineering, additional design work, award of the development contract, and conduct of the PDR will take place in FY2020.  Currently, there are two major efforts funded for required transition: (1) integration of Project 1 payload and (2) development of a new Payload Launch Device (PLD) to support future submarine launched payloads. Further details can be provided at a higher classification.
                                             
                                                 
                                                     New Payload Launcher Device (PLD)
                                                     In FY2020 a New Payload Launcher Device (PLD) will be developed to eject payloads out of current submarine ejection systems. The current device lacks the energetic capacity to support the weight and scope of desired larger payloads (Project 1 and others). Rapid development of the new device allows for early integration and testing support for these future payloads, avoiding later costs and redesign of the payload systems. FY2020 efforts include development through preliminary design review (PDR) and critical design review (CDR), and future analysis of other payloads. Further details of this project can be provided at a higher classification.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             9.790
                                                             0
                                                        
                                                         
                                                             9.790
                                                             0
                                                             - Design and tradeoff analysis
- Develop new design and Technical Data Package (TDP)
- Award New PLD Development Contract
- Conduct PDR
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - FY20 addition begins initial development effort for New Payload Launcher Device (PLD) based on safety interactions from advanced demonstration program.
                                                    
                                                
                                                 
                                                     Project 1
                                                     Project 1 leverages a separately funded advanced demonstration initiative that launches an existing payload (Payload 1) from U.S. Submarine classes. The payload and ship system integration are managed by separate programs, with further details classified.  The integration effort will transition the results of the Office of the Secretary of Defense (OSD) Strategic Capabilities Office (SCO) demonstration program to rapidly integrate a more permanent capability onto additional undersea platforms.  Developmental engineering, additional design work, award of the development contract, and conduct of the PDR will take place in FY2020.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             28.899
                                                             0
                                                        
                                                         
                                                             28.899
                                                             0
                                                             - Support advanced demonstration of capability within the fleet
- Begin development of Project 1 unique support equipment and design for ship integration and robustness
- Initial developmental engineering efforts and reviews
- Begin system engineering and design of components
- Award Project 1 Development Contract
- Conduct PDR
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - FY20 addition begins transition of the program from OSD SCO Program Element 0604250D8Z (Advanced Innovative Technologies) Project 250 (Advanced Innovative Technologies).
                                                    
                                                
                                            
                                             
                                                 
                                                     OMN/1D4D
                                                     Weapons Maintenance
                                                     
                                                         1229.077
                                                         1310.348
                                                         1410.257
                                                         924.069
                                                         486.188
                                                         990.572
                                                         1227.069
                                                         1257.463
                                                         1281.739
                                                         0.000
                                                         8706.525
                                                    
                                                
                                            
                                             Project 1 systems engineering will build from the demonstration program, allowing for design and testing work to be executed rapidly.  The first phase of Project 1 leverages the existing demonstration design for large interface hardware and an already written Shock Qualification Plan to complete a spiral design upgrade of the interface hardware.  This hardware is large, manufacturing intensive, and already known to be on the critical path.  The demonstration program has proven that contracting for the material and manufacturing of these components all at once saves money and reduces risk.  The large metal components can be quickly designed, manufactured, and turned over to begin the process of shock analysis and testing.  Systems engineering and design of other components can be executed in parallel and will also begin in FY2020.  Contract Award, design work to include PDR will occur in FY2020 and CDR and EDM item procurement are to happen in FY2021 for major components.  The ejection system used for demonstration is inadequate for tactical use of this payload, requiring spiral design of several critical components.  Contract award and design work through preliminary design review will happen in FY 2020 for these subsystems.

The New Payload Launcher Device (PLD) will develop an ejection system that is safety compliant and that has adequate energy to launch future payloads. An Other Transactional Authority (OTA) contract managed by NUWC Newport will be used to rapidly award the design, build and test the system. Initial design and development, to include preliminary design and critical design reviews, will occur by end of FY2020. Manufacturing of engineering development models and test of these units will occur in FY2021 to support test and final certification. The EDM units will be completed in FY2022 with necessary testing to achieve certification for system safety and operational use by end of FY2022. This timeline supports providing these ejection devices to the development efforts of other payloads for early integration, avoiding redesign and rework costs. Future systems will either be built by Government agencies or contracted through payload manufacturer contracts.
                                             Progress Reviews
Execution Reporting and Reviews
Milestone Reviews
                                        
                                         
                                             In FY2020, Project 9710, Project 1 and New Payload Launcher Device (PLD) Program transitions Project 1 from a separately funded demonstration program and begins the redesign of the MK75 Gas Generator (New PLD). Both programs will award development contracts in FY2020.
                                             
                                                 
                                                     Product Development
                                                     In FY2020 New Payload Launcher Device (PLD) Program begins redesign development effort for new payload launch device based on safety interactions from advanced demonstration program and will develop new design and TDP, award the new PLD development contract and conduct PDR and CDR.
In FY2020 Project 1 begins transition program from separately funded demonstration program and will begin development of unique support equipment and design for ship integration and robustness; award Project 1 Development Contract; begin system engineering and design of components and conduct PDR.
                                                     
                                                         
                                                             New Payload Launcher Device - Development
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.527
                                                                
                                                                 
                                                                     7.527
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             New Payload Launcher Device - System Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.882
                                                                
                                                                 
                                                                     1.882
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Project  1 - Development
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.895
                                                                
                                                                 
                                                                     21.895
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Project  1 - System Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.485
                                                                
                                                                 
                                                                     5.485
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             New Payload Launcher Device
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Project  1
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Travel increase from FY2019 to FY2020 covers the travel for the two new development programs beginning in FY2020, New Payload Launcher Device and Project 1.
                                                     
                                                         
                                                             New Payload Launcher Device - Program Management Support
                                                             C
                                                             CPAF
                                                             BOOZ ALLEN
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Project 1- Program Management Support
                                                             C
                                                             CPAF
                                                             BOOZ ALLEN
                                                             Washington, D.C
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, D.C
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603561N_9710_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9710
                                                     
                                                         
                                                             New Payload Launcher Device: Development Contracrt Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             New Payload Launcher Device: Preliminary Design Review (PDR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             New Payload Launcher Device: Critical Design Review (CDR)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             New Payload Launcher Device: Engineering Development Model (EDM)  Build (test units)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             New Payload Launcher Device: Development Testing (DT)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Development Contracrt Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Preliminary Design Review (PDR)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Critical Design Review (CDR)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Project 1: EDM Manufacturing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Development Testing (DT)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Intergrated Testing (IT)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: MS-C
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Project 1: Operational Testing (OT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             4.825
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             14.825
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             LITTORAL WATER THREATS.  Environmentally characterize the South Florida Ocean Measurement Facility (SFOMF) underwater test range battlespace, upgrade the sensors and infrastructure, and conduct at least two characterization tests of a Virginia Class Submarine to validate model data. 

LIGHTWEIGHT COMPOSITE RESEARCH.  Continue to develop and demonstrate composite material technologies for future submarines in areas of non-traditional/advanced materials for hull and platform technologies, propulsors, propellers, and other systems which increase near-term capability and provide cost reduction for in-service and future submarine classes.
                                             
                                                 
                                                     Littoral Water Threats
                                                     
                                                         4.825
                                                         Initiated planning for SFOMF 3-D environmental characterization and range infrastructure upgrade.  Developed Underwater Electro-Magnetics (UEM) Strategic Plan and established initial "Need Lines" for future technical development.  Replaced SFOMF range magnetometers.
                                                    
                                                     
                                                         5.000
                                                         Complete 3-D environmental characteristics of the water space and validate models of the operating area. Upgrade SFOMF range infrastructure, including environmental hardware, sensors, data and power cables, and supporting detection/processing algorithms and associated hardware. Update UEM models and develop environmental threat conditions for future submarine designs. Complete analysis of FY18 prototype trial.  Perform SFOMF detection array upgrade. Conduct modeling and planning for sea trials on two Virginia Class Submarines.
                                                    
                                                
                                                 
                                                     Lightweight Composite Research
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         AMP. Finalize structural acceptance process for the Advanced Material Propeller (AMP), including fatigue testing of Generation 2 composite blades in partner country, data analysis, and finite element analysis. Complete the structural certification and planning for AMP sea trials, obtain approval from cognizant technical authorities that AMP is acceptable for trial, and provide partner country with supporting documentation package. 

NEXT GEN THRUST. Continue design studies and plan small and/or large scale testing of innovative, advanced material propulsor and shafting technologies. Complete detailed design of a composite shaft. Begin test article fabrication, testing, and composite shaft manufacture. Continue evaluation and design of a next generation propulsor concept utilizing new/non-traditional materials. 

NEW COMPOSITE APPLICATIONS.  Conduct composite material design and demonstration feasibility studies to explore and validate new applications of composite materials on submarines.
                                                    
                                                
                                            
                                             LITTORAL WATER THREATS.  Complete SFOMF environmental analysis, complete range upgrades, update models and complete one Virginia Class Submarine characterization test at SFOMF to validate modeling data.  

LIGHTWEIGHT COMPOSITE RESEARCH.  AMP. Complete structural Objective Quality Evidence package and structural certification of prototype Advanced Material Propeller (AMP) for at-sea testing and deliver full-scale AMP for at-sea testing, with supporting documentation.

NEXT GEN THRUST.  Produce documentation of composite shaft design, material test results, analysis results, and independent assessments.  Produce documentation of next generation SSN propulsor concept design, to include performance predictions. 

NEW COMPOSITE APPLICATIONS: Identify new/alternate applications for composite technology.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             Various
                                                             NSWC/CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.375
                                                                     2018-12
                                                                
                                                                 
                                                                     8.618
                                                                     2019-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.993
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             NOVA Southeastern University
                                                             Ft. Lauderdale, FL
                                                             
                                                                 0.000
                                                                 
                                                                     2.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.350
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.294
                                                                     2019-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.294
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             ARL/PSU:
                                                             State College, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.746
                                                                     2019-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.746
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Product Development
                                                             Various
                                                             NTT
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             Contractor Support
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.192
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.192
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             Gov Engineering
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
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                                                     Proj 9999
                                                     
                                                         
                                                             Littoral Water Threats: Test RangeSensor and Infrastructure upgrades
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Littoral Water Threats: Test Planning, Execution and Analysis
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Littoral Water Threats: Environmental/UEM Modeling and Characterization
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: AMP: Complete structural certification process, assemble and test AMP Gen 3 blades and hub
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: AMP:  Deliver and install AMP propeller and supporting documentation to partner country
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: AMP: At-sea test of AMP on partner submarine
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: Next Gen Thrust:  Complete Test Article design, fabrication and testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: Next Gen Thrust:  Complete design for Integrated Shaft and Propulsor
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: Next Gen Thrust:  Manufacture/assemble Integrated Shaft and Propulsor
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Lightweight Composite Research: new Composite Applications: Conduct composite material design and demonstration feasibility studies
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                 2020
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                                 Navy
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                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     82.024
                                     13.597
                                     12.374
                                     11.192
                                     11.192
                                     11.481
                                     13.311
                                     11.952
                                     12.189
                                     Continuing
                                     Continuing
                                
                                 PROJECT 0770 - The Advanced Submarine Support Equipment Program (ASSEP) objective is to improve submarine operational effectiveness through the development and implementation of advanced Research and Development (R&D). In order to provide improved operational effectiveness, R&D efforts are focused on Advanced Imaging Developments and Advanced Electronic Warfare Support (ES) Developments. A continuing need exists to improve these capabilities in view of the advancements in potential imaging counter detection, the need to support specialized missions, and the increasingly dense and sophisticated electronic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries. Ongoing developments in 360 degree imaging systems and electro-optic infra-red vulnerability signature reduction technologies are supporting these needs.  

PROJECT 1739 - The Submarine Arctic Warfare Development Project is aligned to Commander, Undersea Warfighting Development Center (UWDC), Detachment Arctic Submarine Laboratory (ASL). This Project provides the U.S. Navy Submarine Force (SUBFOR) a cadre of trained Arctic Operation Specialists (AOS) and an inventory of unique Arctic sensors that are installed to optimize submarine safety during under-ice operations. AOS personnel assigned from ASL embark on submarines that deploy to the Arctic, cold water and iceberg regions, and marginal ice zones (MIZ) in northern latitudes of the Atlantic and Pacific Oceans, and are advisors to the Commanding Officer.

The Submarine Arctic Warfare Development Project, via ASL, responds to the increased threat of naval activity in the Arctic regions while continuously supporting the Navy's strategic objective of Assured Access and Combat Credibility.  ASL and SUBFOR demonstrate existing Arctic Warfare capabilities and operational and tactical proficiency while developing advanced submarine technology in unique cold water environments, in under-ice conditions, and in ice-covered shallow water regions during a biennial Ice Exercise (ICEX). ICEX places an emphasis on submarine operability and mission capability in the world's harshest maritime environment. Efforts include assessment of combat system effectiveness, weapons testing, use of High Frequency (HF) sonars in Arctic regions, testing of ice-capable submarine structures, and development of class-specific Arctic operational guidelines. Tactical Development (TACDEV) ICEXs are conducted biennially and require up front comprehensive planning and work-up training, as well as post exercise analysis and reporting. ICEXs provide the framework for various submarine test and evaluation in Arctic regions and at periodic Ice Camps. This program represents DOD's only drifting ice station capability. Emphasis during ICEX is placed on the areas of sonar operability, tactical surveillance, weapon utility, and other submarine support missions. Efforts include assessment of combat system effectiveness, development of Arctic specific improvements for existing sonar and weapons, development of class-specific Arctic operational guidelines, and testing of ice-capable submarine support structures.

Major ICEXs, occurring every four (4) years (FY 2018, FY 2022, etc.) include a Fleet requirement to conduct exercise torpedo (EXTORP) firings in the Arctic. A Torpedo Exercise (TORPEX) requires a significantly higher level of logistics, personnel, and infrastructure to account for the recovery and transportation efforts of the EXTORPs.
                                 
                                     
                                         13.834
                                         9.374
                                         11.314
                                         11.314
                                    
                                     
                                         13.597
                                         12.374
                                         11.192
                                         11.192
                                    
                                     
                                         -0.237
                                         3.000
                                         -0.122
                                         -0.122
                                    
                                     
                                         
                                             3.000
                                        
                                         
                                             -0.238
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.007
                                                     -0.007
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.115
                                                     -0.115
                                                
                                            
                                        
                                    
                                     FUNDING CHANGES AT THE OVERALL PE LEVEL:
- FY 2018 decrease of $-0.237M included: $-0.238M for Small Business Innovative Research (SBIR) transfer, and $+0.001M for various rate adjustment.
- FY 2019 increase of $+3.000M reflects Congressionally directed add for Advanced Submarine Electronic Warfare Systems.
- FY 2020 decrease of $-0.122M reflects minor program and various rate adjustments.

PROJECT 1739 FY 2019 to FY 2020 Increase/Decrease Statement:  FY 2019 ($5.067M) to FY 2020 ($6.635M) increase ($+1.568M) is driven by the requirement to execute/conduct the major TACDEV ICEX events scheduled in FY 2020.  These events are schedule on a biennial basis and require additional efforts and resources in aviation, personnel, logistics, and operations.  FY 2019 is a planning and development year for the events to be conducted in FY 2020.  There are no major TACDEV ICEX events planned in FY 2019.  Additional efforts in FY 2020 also include the conduct of Arctic work-up training, Arctic transit mission, personnel deployments to drifting ice floes in the Arctic, and ICEX 2020 post mission analysis.
                                
                                 
                                     
                                         0770
                                         Adv Sub Supp Equip Prog
                                         
                                             21.293
                                             4.120
                                             4.307
                                             4.557
                                             4.557
                                             4.718
                                             4.822
                                             4.908
                                             5.004
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             A continuing need exists to improve Imaging and Electronic Warfare support (EW) capabilities in view of the advancements in potential imaging counter detection and the increasingly dense electromagnetic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries.  Improvements are necessary for submarine EW and Imaging to be operationally effective in the following mission areas: Joint Littoral Warfare, Joint Surveillance, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike.  The program is divided into two project categories: Advanced Imaging Project Development and Advanced Electronic Warfare Support Project Development.  Both of these categories will allow for the mitigation of visual, radar, and infrared detection of submarine masts, periscopes, and sensors.  The evaluation of state of the art technology to implement periscope/mast improvements via EW electromagnetic and electro-optic sensors results in improved capability.  Engineering Demonstration Models (EDMs) are developed, evaluated, and validated in the lab and through at-sea testing.

The FY20 Advanced Imaging Project Development projects include Anti Reflective Coating Spherical Domes, Volumetric Atmospheric Modeling, Low Power Fiber Delivered Laser Range Finder, Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres, Vulnerability Improvement, Submarine Meteorological Sensors, System For Non-Acoustic Control of Signatures (SNACS), Imaging Buoy, Near Ocean Imaging through Atmospheric Turbulence and a Project Arrangement (PA) with Australia covering Electromagnetic Spectrum Sensor System Simulation & Development for model-based mission planning. 

The FY20 Advanced EW Project Development projects include the development of: Extremely Wideband Digital Receiver (NATO Nunn Project with NAVAIR and Australia), Disposable Decoy Buoys, ISR and Tethered Buoys and Antennas, Radio Frequency (RF) over Fiber (RFoF), Micro-Adaptive Trainer, Mast Antenna Coupler, Ruggedized High speed Optical Fiber Network Connector Interfaces, Data Transmission Using Visible Light Communications (VLC), Digital Early Warning Receiver, Tunable Optic Filters for Radio Frequencies Photonic Signal Distribution Systems, Solid State RADAR Emitter Identification, RADAR Vulnerability Assessment Tool (RVAT) improvements, Virginia (VA) class submarine Direction Finding (DF) improvements, Low Probability of Intercept (LPI) RADAR improvements, solid state RADAR emitter identification improvements, and to provide Subject Matter Expertise (SME) support to the Electronic Warfare Working Group (EWWG). The EW ASSEP line will also develop items, software, and techniques to be assessed during Advanced Processor Build (APB) step testing events.

FY19 to FY20 cost growth is due to the start of three high priority EW developmental efforts: RADAR Vulnerability Assessment Tool (RVAT) improvements, Virginia (VA) class submarine Direction Finding (DF) improvements, and Low Probability of Intercept (LPI) RADAR improvements.
 
All programs funded in this project are non-Acquisition Category (ACAT) programs.  The test articles identified consist of critical components that will be fully developed during Engineering Manufacturing and Development phase into EDMs.
                                             
                                                 
                                                     Advanced Imaging Project Development
                                                     
                                                         
                                                             2.325
                                                             0
                                                             Completed TOTIM Land Based ISIS System Architecture Design Development, Testing and Transition to Imaging
Completed RF Vulnerability Reduction (RAS) Lab Test and Transitioned to Imaging
Completed Automatic Aircraft Cueing Lab Test and Transition to Imaging
Completed SBIR- Passive Ranging Development and Transition to Imaging
Completed GPS Denied Navigation Lab Test and Transition to Imaging
Completed Meteorological Sensors Test and Continue Development 
Completed Low Power Fiber Delivered Laser Range Finder Lab Test and continue Development
Completed Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres Lab Test and Continue Development
Continued Anti-reflective Coating Spherical Domes Development
Continued Volumetric Atmospheric Modeling Development
Started Near Ocean Imaging through Atmospheric Turbulence Development
Continued PA Electromagnetic Spectrum Sensor System Simulation Development
Started Vulnerability Improvement Development
Completed RCS Test and Transition to Imaging
Started System for Non-Acoustic Control of Signatures (SNACS) Development
                                                        
                                                    
                                                     
                                                         
                                                             2.561
                                                             0
                                                             Continue Meteorological Development 
Complete Low Power Fiber Delivered Laser Range Finder Lab Test and Continue Development
Complete Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres Lab Test and Continue Development
Complete Anti-reflective Coating Spherical Domes Lab Test and Continue Development
Complete Volumetric Atmospheric Modeling Lab Test and Continue Development
Continue Near Ocean Imaging through Atmospheric Turbulence Development 
Complete Vulnerability Improvement Test and Continue Development 
Continue System for Non-Acoustic Control of Signatures Development
Complete PA Electromagnetic Spectrum Sensor System Simulation Lab Test and Continue Development
                                                        
                                                         
                                                             2.279
                                                             0
                                                        
                                                         
                                                             2.279
                                                             0
                                                             Complete Sea Test and Continue Meteorological Sensors Development
Complete Low Power Fiber Delivered Laser Range Finder and Transition to Imaging
Complete Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres and Transition to Imaging
Complete Anti-Reflective Coating Spherical Domes Test and Continue Development			
Complete Volumetric Atmospheric Modeling Testing and Continue 	Development
Complete Near Ocean Imaging Through Atmospheric Turbulence Testing and Continue Development
Complete Vulnerability Improvement Testing and Continue Development
Start Imaging Buoy Development
Continue System for Non-Acoustic Control of Signatures
Complete PA Electromagnetic Spectrum Sensor System Simulation & Development for Model - Based Mission Planning Test and Transition to Imaging
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $282K in FY20 from FY19 is result of completion of Low Power Fiber Delivered Laser Range Finder and Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres projects.
                                                    
                                                
                                                 
                                                     Advanced Electronic Warfare Support (EW) Project Development
                                                     
                                                         
                                                             1.795
                                                             0
                                                             Completed Enhanced DeInterleavers Lab Test and Transition to EW
Completed Human Machine Interface (HMI) Lab Demo and Transition to EW
Continued Solid State RADAR Emitter Identification Development
Completed LPI DF Lab Test and Transition to EW
Completed EWR Phase II Development and Continue Development
Completed Large Time Bandwidth Receiver Lab Test and transition to EW
Continued Extremely Wideband Digital Receiver Development
Continue Development Wideband Digitizers (Disarmer) 
Completed EW Digital Direction Finding Lab Test and Transition to EW
Completed RFOF Submarine Mast Integration Lab Test and Transition to EW
Start Tunable Optical Filters for Radio Frequency (RF)Photonic Signal Distributions System 
Completed Next Generation SIGINT Processing Infrastructure High Speed Backbone Lab Test and Transition to EW
Start Data Transmission using Visible Light Communications (VLC) for Undersea Platforms
Start Ruggedized High Speed Optical Fiber Network Connector Interfaces for Next Generation Submarine Electronic Warfare (EW) Systems
Continued Disposable Buoy Modular Expendable Decoy enhancements - Development S&T 
Continued Disposable Buoy Modular Expendable Intelligence Surveillance and reconnaissance (ISR) Development S&T 
Continued Tethered Buoy Modular Tethered Antenna Development S&T 
Continued Tethered Buoy Radio Frequency over Fiber (RFoF) Development S&T
Continued Precision DF Development
Completed Multifunction Apertures (SUBSTAR FNC) Lab Test and Continue Development
                                                        
                                                    
                                                     
                                                         
                                                             1.746
                                                             0
                                                             Complete Solid State RADAR Emitter Identification test and Continue Development
Complete EW Digital Direction Finding Lab Test and Continue Development
Continue Extremely Wideband Digital Receiver Lab Test and Continue Development
Complete Development Wideband Digitizers (Disarmer) and transition to EW
Continue Development Tunable Optical Filters for Radio Frequency (RF)Photonic Signal Distributions System 
Continue Development Data Transmission using Visible Light Communications (VLC) for Undersea Platforms
Continue Development Ruggedized High Speed Optical Fiber Network Connector Interfaces for Next Generation Submarine Electronic Warfare (EW) Systems
Complete Disposable Buoy Modular Expendable Decoy enhancements Lab Test and Continue Development
Complete Disposable Buoy Modular Expendable Intelligence Surveillance and reconnaissance (ISR) Lab Test and Continue
Development
Complete Tethered Buoy Modular Tethered Antenna Lab Test and Continue Development
Complete Tethered Buoy Radio Frequency over Fiber (RFoF) Lab Test and Continue Development
Complete Precision DF Lab Test and Transition to EW
Complete Multifunction Apertures (SUBSTAR FNC) Lab Test and Transition to EW
Start Development of Micro Adaptive Training FY19 FNC
Start Development of Mast Antenna Coupler
                                                        
                                                         
                                                             2.278
                                                             0
                                                        
                                                         
                                                             2.278
                                                             0
                                                             Complete Lab Test and Transition Solid State RADAR Emitter Identification to EW
Complete EW Digital Direction Finding and  transition to EW
Complete Extremely Wideband Digital Receiver Lab Test and Transition to EW
Complete Tunable Optical Filters for Radio Frequency (RF)Photonic Signal Distributions System Lab Test #2
Complete Data Transmission using Visible Light Comms (VLC) for Undersea Platforms Lab Test
Complete Ruggedized High Speed Optical Fiber Network Connector Interfaces for NEXGEN EW Lab Test
Complete TI-22 Disposable Buoys Modular Expendable Decoy Buoy Enhancement and Transition to EW 
Complete TI-22 Disposable Buoys Modular Expendable ISR Buoy and Transition to EW
Complete TI Tethered Buoys Modular Tethered Antennas and RF Over Fiber and Transition to EW
Complete Micro Adaptive Training Lab Test
Complete Mast Antenna Coupler Lab Test
Start RADAR Vulnerability Assessment Tool Development (RVAT) and complete Step 2 & 3 Test 
Start Virginia Class Submarine Direction Finding Improvement (VA DF) Development and complete Step 2 & 3 Test 
Start LPI RADAR improvement and complete Step 2 & 3 Test
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase cost of $532K from FY19 to FY20 is the result growth due to the start of the following three high priority EW developmental efforts: RADAR Vulnerability Assessment Tool (RVAT) improvements, Virginia (VA) class submarine Direction Finding (DF) improvements, and Low Probability of Intercept (LPI) RADAR improvements.
                                                    
                                                
                                            
                                             This project optimizes technology insertion using a build-test-build approach to support EW and Imaging operational needs.  Operational needs have been based on the tactical requirements identified in the Common Submarine Imaging System (CSIS) (CDD# 849-87-11) dtd 22 Dec 2011, with an updated CDD approved on 15 Mar 2018, for Submarine Imaging Systems, and the Common Submarine Electronic Warfare System (CSEWS) (CDD# 907-97-16) dtd 27 Sep 2016 for the Electronic Warfare Systems. Project efforts develop submarine unique improvements to mast, periscope, and EW electromagnetic spectrum and electro-optic sensors based on emerging technologies that are available from DoD Exploratory Development Programs, industry Independent Research and Development, and other sources.  Engineering Demonstration Models (EDMs) will be developed to provide a realistic method of evaluating the improvements, including deployment on submarines for testing.
                                             The Research, Development and Demonstration (RDD) program goal is to respond to urgent operational needs within 30 days and provide for rapid development and fielding of prototype solutions within 270 days.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             RI
                                                             
                                                                 20.374
                                                                 
                                                                     4.092
                                                                     2017-11
                                                                
                                                                 
                                                                     4.279
                                                                     2018-11
                                                                
                                                                 
                                                                     3.306
                                                                
                                                                 
                                                                     3.306
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software and Hardware Development
                                                             C
                                                             FP
                                                             JHU/APL
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.513
                                                                
                                                                 
                                                                     0.513
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.513
                                                            
                                                        
                                                         
                                                             Primary Software and Hardware Development
                                                             MIPR
                                                             MIT/LL
                                                             MA
                                                             
                                                                 0.590
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.710
                                                                
                                                                 
                                                                     0.710
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             WNY
                                                             
                                                                 0.329
                                                                 
                                                                     0.028
                                                                     2017-11
                                                                
                                                                 
                                                                     0.028
                                                                     2018-11
                                                                
                                                                 
                                                                     0.028
                                                                
                                                                 
                                                                     0.028
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Imaging Advanced Development
                                                     
                                                         
                                                             360 Degree Imaging (TOTIM)  Transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RF Vulnerability Reduction (RAS) Transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Automatic Aircraft Cueing Lab Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Automatic Aircraft Cueing Transition to Imaging
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Passive Ranging Transition to Imaging
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS Denied Navigation Lab Test #2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS Denied Navigation Transition to Imaging
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Meteorological Sensors Lab Test
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Meteorological Sensors Sea Test #2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Meteorological Sensors Transition to Imaging
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Low Power Fiber Delivered Laser Range Finder Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Low Power Fiber Delivered Laser Range Finder Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Low Power Fiber Delivered Laser Range Finder Transition to Imaging
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reduced Cost Fabrication of Optical Sapphire Hyper-hemispheres Transition to Imaging
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Anti-reflective Coating Spherical Domes Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Anti-reflective Coating Spherical Domes Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Anti -eflective Coating Spherical Domes Transition to Imaging
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Volumetric Atmospheric Modeling Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Volumetric Atmospheric Modeling Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Volumetric Atmospheric Modeling Transition to Imaging
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Near Ocean Imaging though Atmospheric Turbulence Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Near Ocean Imaging though Atmospheric Turbulence Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Near Ocean Imaging though Atmospheric Turbulence Transition to Imaging
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Lab Test #3
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Lab Test #4
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Lab Test #5
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Improvement Transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Imaging Buoy Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Imaging Buoy Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Imaging Buoy Pierside Test
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Imaging Buoy Transition to Imaging
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             RCS Treatment Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RCS Treatment Transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System For Non-Acoustic Control of Signatures (SNACS - FNC, FY18 Jump Start)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SNACS FY19 FNC Start
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNACS transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Type 28/Future Mast Studies
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             PA Electromagnetic Spectrum Sensor System Simulation & Dev for Model - Based Mission Planning
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PA Electromagnetic Spectrum Sensor System Simulation & Dev for Model - Based Mission Planning Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PA Electromagnetic Spectrum Sensor System Simulation & Dev for Model - Based Mission Planning Test #2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PA Electromagnetic Spectrum Sensor System Simulation & Dev for Model - Based Mission Planning Transition to Imaging
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tech Insertions (APB17/19) Enhanced DeInterleavers  Lab Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tech Insertions (APB17/19) Enhanced DeInterleavers   - Transition to EW
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: HMI Lab Demo #2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: HMI Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Solid State RADAR Emitter Identification Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Solid State RADAR Emitter Identification Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Solid State RADAR Emitter Identification - Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI LPI DF/Localization Lab Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI LPI DF/Localization Transition to EW
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Digital EWR Lab Test
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Digital EWR Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Digital EWR Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Large Time Bandwidth Receiver Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Large Time Bandwidth Receiver - Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Extremely Wideband Digital Receiver NATO Nunn Project with NAVAIR and Australia
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Extremely Wideband Digital Receiver NATO Nunn Project with NAVAIR and Australia Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Extremely Wideband Digital Receiver NATO Nunn Project with NAVAIR and Australia Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: DISARMER Lab Test
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: DISARMER Transition to EW
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: EW Digital Direction Finding Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: EW Digital Direction Finding Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RFOF Submarine Mast Integration Lab Demo
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RFOF Submarine Mast Integration - Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tunable Optical Filters for Radio Frequency (RF) Photonic Signal Distribution Systems
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tunable Optical Filters for Radio Frequency (RF) Photonic Signal Distributions System Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tunable Optical Filters for Radio Frequency (RF) Photonic Signal Distribution Systems Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Tunable Optical Filters for Radio Frequency (RF) Photonic Signal Distribution Systems - Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Next Generation SIGINT Processing Infrastructure High Speed Backbone Lab Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Next Generation SIGINT Processing Infrastructure High Speed Backbone Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Data Transmission using Visible Light Comms(VLC) for Undersea Platforms
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Data Transmission using Visible Light Comms(VLC) for Undersea Platforms Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Data Transmission using Visible Light Comms(VLC) for Undersea Platforms Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Data Transmission using Visible Light Comms(VLC) for Undersea Platforms Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Ruggedized High Speed Optical Fiber Network Connector Interfaces for NEXGEN EW
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Ruggedized High Speed Optical Fiber Network Connector Interfaces for NEXGEN EW Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Ruggedized High Speed Optical Fiber Network Connector Interfaces for NEXGEN EW Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Ruggedized High Speed Optical Fiber Network Connector Interfaces for NEXGEN EW Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI-22 Disposable Buoys Modular Expendable ISR Buoy Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI-22 Disposable Buoys Modular Expendable ISR Buoy  Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI-22 Disposable Buoys Sub Launched Decoy Speed to Fleet Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI-22 Disposable Buoys Sub Launched Decoy Speed to Fleet Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Tethered Buoys Modular Tethered Antennas and RF Over Fiber Lab Tests
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Tethered Buoys Modular Tethered Antennas and RF Over Fiber Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Precision DF Lab Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Precision DF Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Multifunctional Apertures Lab Test
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Multifunctional Apertures Lab Test #2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: TI Multifunctional Apertures Transition to EW
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Micro Adaptive Training FY 19 FNC New Start
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Micro Adaptive Training FY19 Lab Demo
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Micro Adaptive Training FY 19 FNC Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Mast Antenna Coupler Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Mast Antenna Coupler Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Mast Antenna Coupler Lab Test #2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Mast Antenna Coupler  Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RADAR Vulnerability Assessment Tool Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RADAR Vulnerability Assessment Tool Step 2 Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RADAR Vulnerability Assessment Tool Step 3 Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RADAR Vulnerability Assessment Tool Step 4 Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: RADAR Vulnerability Assessment Tool Development Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Virginia Class Submarine Direction Finding Improvement Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Virginia Class Submarine Direction Finding Improvement Step 2 Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Virginia Class Submarine Direction Finding Improvement Step 3 Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Virginia Class Submarine Direction Finding Improvement Step 4 Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Virginia Class Submarine Direction Finding Improvement Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Low Probability of Intercept RADAR Improvement Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Low Probability of Intercept RADAR Improvement Step 2 Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Low Probability of Intercept RADAR Improvement Step 3 Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Low Probability of Intercept RADAR Improvement Step 4
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Electronic Warfare Advanced Development: Low Probability of Intercept RADAR Improvement Test Transition to EW
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1739
                                         Submarine Arctic W/F Development
                                         
                                             60.731
                                             9.477
                                             5.067
                                             6.635
                                             6.635
                                             6.763
                                             8.489
                                             7.044
                                             7.185
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Submarine Arctic Warfare Development Project is aligned to Commander, Undersea Warfighting Development Center (UWDC), Detachment Arctic Submarine Laboratory (ASL). This Project provides the U.S. Navy Submarine Force (SUBFOR) a cadre of trained Arctic Operation Specialists (AOS) and an inventory of unique Arctic sensors that are installed to optimize submarine safety during under-ice operations. AOS personnel assigned from ASL embark on submarines that deploy to the Arctic, cold water and iceberg regions, and marginal ice zones (MIZ) in northern latitudes of the Atlantic and Pacific Oceans, and are advisors to the Commanding Officer.

The Submarine Arctic Warfare Development Project, via ASL, responds to the increased threat of naval activity in the Arctic regions while continuously supporting the Navy's strategic objective of Assured Access and Combat Credibility.  ASL and SUBFOR demonstrate existing Arctic Warfare capabilities and operational and tactical proficiency while developing advanced submarine technology in unique cold water environments, in under-ice conditions, and in ice-covered shallow water regions during a biennial Ice Exercise (ICEX). ICEX places an emphasis on submarine operability and mission capability in the world's harshest maritime environment. Efforts include assessment of combat system effectiveness, weapons testing, use of High Frequency (HF) sonars in Arctic regions, testing of ice-capable submarine structures, and development of class-specific Arctic operational guidelines. Tactical Development (TACDEV) ICEXs are conducted biennially and require up front comprehensive planning and work-up training, as well as post exercise analysis and reporting. ICEXs provide the framework for various submarine test and evaluation in Arctic regions and at periodic Ice Camps. This program represents DOD's only drifting ice station capability. Emphasis during ICEX is placed on the areas of sonar operability, tactical surveillance, weapon utility, and other submarine support missions. Efforts include assessment of combat system effectiveness, development of Arctic specific improvements for existing sonar and weapons, development of class-specific Arctic operational guidelines, and testing of ice-capable submarine support structures.

Major ICEXs, occurring every four (4) years (FY 2018, FY 2022, etc.) include a Fleet requirement to conduct exercise torpedo (EXTORP) firings in the Arctic. A Torpedo Exercise (TORPEX) requires a significantly higher level of logistics, personnel, and infrastructure to account for the recovery and transportation efforts of the EXTORPs.
                                             
                                                 
                                                     Conduct ICEX and Arctic Transit Mission, ICEX Workup and Training, Ice Camps
                                                     
                                                         
                                                             9.477
                                                             0
                                                             - Conducted Arctic work-up training, ICEX mission 1-2018, and Ice Camp 1-2018.
- Conducted ICEX 2018 as a TACDEV and TORPEX event. Operated a submarine and torpedo tracking range for approximately 14 days, conducted diver recovery of EXTORPs trapped under-ice, helicopter recover to Ice Camp, backhaul and conducted analysis with on-ice support, returned airlift EXTORPs from the Ice Camp back to shore for flushing and returned ground transport from Alaska back to Naval Undersea Warfare Center (NUWC), Newport, RI. Supported Arctic deployments, including inter-Fleet transfers, as required by the SUBFOR Commanders. Investigated, researched, developed and deployed new systems for Arctic submarine support. Supported testing and tactical development required to improve submarine Arctic operability and warfighting.
                                                        
                                                    
                                                     
                                                         
                                                             5.067
                                                             0
                                                             - Conduct Arctic work-up training.
- Support Arctic deployments, including inter-Fleet transfers, as required by the SUBFOR Commanders.
- Investigate, research, develop and deploy new systems for Arctic submarine support.
- Conduct Arctic operations to support ice camp equipment evaluation, systems development, and extreme cold weather training as well as to perform drifting sea ice analysis required to improve drifting sea ice camp Arctic operations.
- Support testing and tactical development required to improve submarine Arctic operability and warfighting.
- Initiate planning, logistics support, procurement, and preparation for ICEX mission 2020 and Ice Camp 2020.
                                                        
                                                         
                                                             6.635
                                                             0
                                                        
                                                         
                                                             6.635
                                                             0
                                                             - Conduct Arctic work-up training, ICEX mission 2020, and Ice Camp 2020. 
- Conduct ICEX 2020 as a TACDEV event. Operate a submarine tracking range for approximately 14 days, conduct complex and coordinated operations from a drifting ice station. Logistically and operationally support submarine and camp operations from a drifting ice station that is re-supplied via contracted commercial rotary and fixed-wing aviation services, via USTRANSCOM, from temporary infrastructure and services on the North Slope of Alaska. 
- Support Arctic deployments, including inter-Fleet transfers, as required by the SUBFOR Commanders. 
- Investigate, research, develop, and deploy new systems for Arctic submarine support.
- Support testing and tactical development required to improve submarine Arctic operability and warfighting.
- Conduct Arctic operations to support ice camp equipment evaluation, systems development and extreme cold weather training, and to also perform drifting sea ice analysis required to improve drifting sea ice camp Arctic operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+1.568M) is driven by the requirement to execute/conduct the major TACDEV ICEX events scheduled in FY 2020.  These events are schedule on a biennial basis and require additional efforts and resources in aviation, personnel, logistics, and operations.  FY 2019 is a planning and development year for the events to be conducted in FY 2020.  There are no major TACDEV ICEX events planned in FY 2019.  Additional efforts in FY 2020 also include the conduct of Arctic work-up training, Arctic transit mission, personnel deployments to drifting ice floes in the Arctic, and ICEX 2020 post mission analysis.
                                                    
                                                
                                            
                                             - Use NAVSEA University Affiliated Research Center (UARC) omnibus contract for procurement of an acoustic tracking range service and equipment to support ICEX Ice Camps.
- Use sole source and competitively awarded contracts through the U.S. Army Corps of Engineers (USACE) Alaska regional office for ICEX Ice Camp logistics, engineering, and operations support.
- Use sole source and competitively awarded contracts through the Fleet Logistics Center (FLC) regional contracting office and Defense Logistics Agency (DLA) for equipment procurement and technical services.
- Use sole source and competitively awarded contracts through the U.S. Transportation Command for ICEX aviation support.
                                             Conduct and support Arctic deployments, including inter-Fleet transfers and biennial ICEXs, as required by the SUBFOR Commanders.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             COMSUBLANT
                                                             VA
                                                             
                                                                 5.257
                                                                 
                                                                     3.113
                                                                     2017-10
                                                                
                                                                 
                                                                     2.907
                                                                     2018-10
                                                                
                                                                 
                                                                     3.528
                                                                
                                                                 
                                                                     3.528
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             COMSUBPAC
                                                             CA
                                                             
                                                                 36.101
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 36.101
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NUWC/Keyport
                                                             WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.468
                                                                     2018-09
                                                                
                                                                 
                                                                     0.375
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.843
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 0.235
                                                                 
                                                                     1.560
                                                                     2017-10
                                                                
                                                                 
                                                                     0.007
                                                                     2019-01
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             USACE
                                                             AK
                                                             
                                                                 0.852
                                                                 
                                                                     1.863
                                                                     2017-12
                                                                
                                                                 
                                                                     1.316
                                                                     2018-12
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             USTRANSCOM
                                                             IL
                                                             
                                                                 0.110
                                                                 
                                                                     1.395
                                                                     2017-12
                                                                
                                                                 
                                                                     0.065
                                                                     2018-12
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 1.434
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.484
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             UW/APL
                                                             WA
                                                             
                                                                 15.183
                                                                 
                                                                     0.644
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.827
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR
                                                             
                                                                 0.000
                                                                 
                                                                     0.334
                                                                     2017-12
                                                                
                                                                 
                                                                     0.245
                                                                     2019-01
                                                                
                                                                 
                                                                     0.243
                                                                
                                                                 
                                                                     0.243
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             EG&G
                                                             VA
                                                             
                                                                 0.311
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.311
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAE SYSTEMS
                                                             MD
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                                             A continuing need exists to improve Electronic Warfare support (EW) capabilities in view of the advancements in potential imaging counter detection and the increasingly dense electromagnetic environment caused by the proliferation of complex radar, communications, and navigation equipment of potential adversaries. Improvements are necessary for submarine EW to be operationally effective in the following mission areas: Joint Littoral Warfare, Joint Surveillance, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike. The evaluation of state-of-the-art technology to implement periscope/mast improvements via EW electromagnetic results in improved capability. Engineering Demonstration Models (EDMs) are developed, evaluated, and validated in the lab and through at-sea testing.
 
The RDTE funding line supports development of capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record RADAR and Communications signals. The funding line also supports the specific development of high-speed digital networks and electronic attack demonstrations.
                                             
                                                 
                                                     Advanced Submarine Electronic Warfare Systems
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         3.000
                                                         Continue development of the Field Programmable Gate Array (FPGA) based Peripheral Component Interconnect Express (PCIe) Switch brassboard and PCIe Switch software. Two engineering development modules will be completed and tested. 

The Ship Countermeasure Warfare Integrated Demonstration (SCWID) effort is being undertaken to demonstrate the effectiveness of the current Georgia Technology Research Institute (GTRI) SCWID Electronic Attack (EA) techniques when interfaced to a platform-specific antenna assembly, while operating in a maritime environment. The goal of this effort is to demonstrate that the SCWID EA techniques can be used effectively with submarine representative antennas.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0603562N/0770
                                                     Adv Sub Supp Equip Prog
                                                     
                                                         4.120
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                                                         4.822
                                                         4.908
                                                         5.004
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                                                         Continuing
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                                                         27.273
                                                         27.273
                                                         19.902
                                                         30.232
                                                         33.266
                                                         32.853
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             This project optimizes technology insertion using a build-test-build approach to support EW operational needs. Operational needs have been based on the tactical requirements identified in the Common Submarine Electronic Warfare System (CSEWS) (CDD# 907-97-16) dtd 27 Sep 2016 for the Electronic Warfare Systems. Project efforts develop submarine unique improvements to mast, periscope, and EW electromagnetic spectrum and electro-optic sensors based on emerging technologies that are available from DoD Exploratory Development Programs, industry Independent Research and Development, and other sources. Engineering Demonstration Models (EDMs) will be developed to provide a realistic method of evaluating the improvements, including deployment on submarines for testing.
                                             The Research, Development and Demonstration (RDD) program goal is to respond to urgent operational needs within 30 days and provide for rapid development and fielding of prototype solutions within 270 days.
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                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $1.185 million to account for the availability of prior year execution balances.

Explore alternative surface and expeditionary ship force structures (encompassing amphibious warfare), advanced surface ship and unmanned surface vehicles concepts, and new and emerging technical architectures and solutions in support of pre-acquisition mission needs analysis, mission area analysis and planning, and systems engineering. The objective is a more affordable, mission capable surface ship force including increased ship production capability; ships with reduced manning, reduced operating and support costs, and greater utilization of the latest technology. The program directly supports the Navy Shipbuilding Plan and NAVSEA Technical Authority with state-of-the-art design tools and methods that develop technical options and requirements for surface ship force structure, ship & unmanned vehicle concepts, advanced material and manufacturing efforts, and improved engineering prototypes and solutions for ships that may become part of the shipbuilding plan.

Project 2196 - This project provides the foundation for an affordable and mission capable surface ship force. It also supports the next step in the development of a transformed naval force by accomplishing the pre-milestone A (especially pre-concept decision) efforts for all potential surface ships. These efforts are the required first step in the integration of total ship systems, including combat systems, weapons systems and Hull, Mechanical and Electrical (HM&E) systems. Inadequate early planning and ship concept formulation can result in down-stream design, construction and operational problems. A subtler and severely negative impact of neglecting this early effort is that the "best" concepts and technologies may never even be considered and the greatest potential ship design advances never realized. Designs and technologies must consider how to meet the threat. This project supports this requirement.
This project funds concept development engineering, mission effectiveness analysis, force architecture analysis, and other analyses for formulation of future surface ship force structure along with development of the tools required to accomplish these efforts. Advanced ship concept studies, ship and ship systems technology assessments, and the development and upgrade of ship concept design and engineering tools, methods, and criteria are also funded in this project.
This project:
(1) Develops alternative surface ship force structure concepts including ships and unmanned vehicles.
(2) Evaluates the mission capability effectiveness and costs for these alternative surface fleet architectures.
(3) Performs fleet war fighting/mission effectiveness assessment studies.
(4) Identifies future surface ship requirements and characteristics necessary to meet future threats and support mission needs.
(5) Investigates new affordable ship concepts and evaluates technologies necessary to support these concepts.
(6) Provides design methods and automated design tools to develop and evaluate ship concepts.
(7) Supports development of Initial Capabilities Documents (ICD) and analogous early requirements documents for future ships.
These efforts are done to support analysis; mission needs development and technology assessment in support of future fleet concepts and potential ship acquisition programs. These efforts are fundamental to the Navy's formulation of the future fleet requirements.
These efforts support and maintain naval ship design and engineering capabilities in the design phase of developing concept design tools, criteria and methods.

Project 3161 - This project is the only R&D effort that provides a coordinated approach to the development of cross platform ship and weapon system designs and technologies 'common' to multiple ships and systems. This project directly informs technical standards for design, construction, certification and operation and provides an avenue for innovative solutions and technologies to compete with legacy product requirements and specifications. This project conducts risk reduction of alternative technical architectures, designs and technology solutions that meet Fleet operational and technical requirements at lower cost, and develops engineering capabilities in the areas of design tools, criteria and methods. This project funds a prioritized portfolio of time-sensitive initiatives through the Cross Platform Systems Development (CPSD) program, supporting NAVSEA Technical Authority and associated risk reduction activity. The areas of exploration for CPSD include Ship Technology Improvements, Fleet Maintenance and Life Cycle Cost Reduction, Advanced Manufacturing and Material Technology, Additive Manufacturing, Digital Framework/Electromagnetic Environment and Development and Unmanned Systems and Cyber security. The research products developed by this project directly support and influence both in-service fleet requirements and future acquisition programs by providing a range of technically acceptable alternatives and evaluation of emerging technologies. The prototypes, standards/specs, tools and processes and other products developed in this project focus on technical requirements and technologies applicable to multiple ship classes or systems. Products from this project transition directly to early-stage ship design for Ship Preliminary Design and Feasibility Studies, Program Executive Office (PEO) ship acquisition programs, and Systems Engineering Technical Authority (SETA) requirements documentation.  Tasks within this project include R&D efforts focused on increasing sustainment technologies and improving performance at reduced cost for current and future naval platforms.

Project 3376 - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements.  FY2016 and prior years (FY2014 and earlier) efforts were financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development.  FY2015, FY2017, and FY2019-FY2024 efforts are financed under this RDT&E,N program element and project (3376).


Project 4037 - This project supports Common Hull Auxiliary Multi-Mission Platform (CHAMP)Design and Total Ship Integration.  The CHAMP concept leverages a new approach to requirements generation and shipbuilding to replace aging mission specific designs with a common hull to reduce life cycle costs, leverage tailored payloads, and stabilize the industrial base.  Identified missions include: sealift, aviation intermediate maintenance support, medical services, command & control, and submarine tending.  Funding will inform requirements definition, early industry engagement and follow-on assessment across CHAMP mission functionality.

Project 9999 (Congressional Add)- Continues efforts previously financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development (FY14 and prior) and RDT&E,N BA04, Project 3376 Strategic Sealift (FY2015 and FY2017)to develop new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems.
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                                     The FY 2020 funding request was reduced by $1.185 million to account for the availability of prior year execution balances. 

The FY 2019 funding was reduced by 14.816 million for Future Surface Combatant Studies Excess Growth. (Proj 2196).

The FY 2018 funding was reduced by $19.000 million Congressional adjustment for Future Surface Combatant Studies Early to Need (Proj 2196).

The FY 2018 funding was increased by $6.425 million Congressional adjustment for Strategic Sealift Research and Development - Transfer from NDSF (Proj 9999).
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                                             This project provides the foundation for an affordable and mission capable surface ship force. It also supports the next step in the development of a transformed naval force by accomplishing the pre-milestone A (especially pre-concept decision) efforts for all potential surface ships. These efforts are the required first step in the integration of total ship systems, including combat systems, weapons systems and Hull, Mechanical and Electrical (HM&E) systems. Inadequate early planning and ship concept formulation can result in down-stream design, construction and operational problems. A more subtle and severely negative impact of neglecting this early effort is that the "best" concepts and technologies may never even be considered and the greatest potential ship design advances never realized. Designs and technologies must consider how to meet the threat. This project supports this requirement.

This project funds concept development engineering, mission effectiveness analysis, force architecture analysis, and other analyses for formulation of future surface ship force structure along with development of the tools required to accomplish these efforts. Advanced ship concept studies, ship and ship systems technology assessments, and the   development and upgrade of ship concept design and engineering tools, methods, and criteria are also funded in this project.

This project:
(1) Develops alternative surface ship force structure concepts including ships and unmanned vehicles.
(2) Evaluates the mission capability effectiveness and costs for these alternative surface fleet architectures.
(3) Performs fleet war fighting/mission effectiveness assessment studies.
(4) Identifies future surface ship requirements and characteristics necessary to meet future threats and support mission needs.
(5) Investigates new affordable ship concepts and evaluates technologies necessary to support these concepts.
(6) Provides design methods and automated design tools to develop and evaluate ship concepts.
(7) Supports development of Initial Capabilities Documents (ICD) and analogous early requirements documents for future ships.

These efforts are done to support analysis, mission needs development, and technology assessment in support of future fleet concepts and potential ship acquisition programs which are fundamental to the Navy's formulation of the future fleet requirements. These efforts support and maintain naval ship design and engineering capabilities in the design phase of developing concept design tools, criteria, and methods.
                                             
                                                 
                                                     Ship Concepts and Mission Need Analysis
                                                     Develop ship concepts and perform analysis for potential ships and Force Architectures 5-30 years out in shipbuilding plan. Develop design methods and engineering tools to support the development of ship concepts and forces.
                                                     
                                                         
                                                             0.452
                                                             0
                                                             Developed engineering tools, methods, and criteria used for ship designs.  Advanced methodologies and tools for expediting ship design.
                                                        
                                                    
                                                     
                                                         
                                                             0.473
                                                             0
                                                             Evaluate multi-mission effectiveness and costs, and develop ship concept designs.
                                                        
                                                         
                                                             0.494
                                                             0
                                                        
                                                         
                                                             0.494
                                                             0
                                                             Continue development of ship and force designs and their evaluations for multi-mission effectiveness and costs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 increase covers expanded scope of continued and new development of ship and force designs as well as their evaluations for multi-mission effectiveness.
                                                    
                                                
                                                 
                                                     Future Surface Combatant Studies
                                                     This effort will lay the analytic foundation for the development of the Future Surface Combatant (FSC). Ships produced from this effort will fill critical gaps in the fleet in the 2030 timeframe created by the decommissioning of CG 47, DDG 51, and LCS 1/2 ships. Unmanned vehicle efforts will expand CONOPS to decouple mission capability from manned force structure.
                                                     
                                                         
                                                             3.857
                                                             0
                                                             Conducted ship design and unmanned vehicle studies to support analytic foundation for the development of a Future Surface Combatant post Capabilities Based Assessment (CBA). 

Developed FSCs and associated unmanned surface vehicles including mission payloads, sensors and handling systems. 

Defined technical requirements for: modular unmanned system mission payloads, common control systems, launch & recovery (L&R) system concepts

Develop technical requirements and standards for unmanned system autonomous operations, define host ship technical requirements and interface standards
                                                        
                                                    
                                                     
                                                         
                                                             21.978
                                                             0
                                                             The resources necessary to support a shipyard engagement requires a significant increase in human capital (both government and contractor) to perform the requisite studies and analyses necessary to develop, finalize and evaluate system and mission requirements; and develop Milestone-documentation in support of Preliminary Design. Funding will also be used to continue to conduct ship design and unmanned vehicle studies to support analytic foundation for the development of a Future Surface Combatant Force. Develop FSCs and associated unmanned surface vehicles including mission payloads, sensors and handling systems. Define Top Level requirements for: modular unmanned system mission payloads, common control systems, ship concepts.
                                                        
                                                         
                                                             33.101
                                                             0
                                                        
                                                         
                                                             33.101
                                                             0
                                                             Continued development for the Large Surface Combatant (LSC) platform as a part of the Future Surface Combatant Force, including shipyard engagement.  Technology integration studies to support the LSC as well as other platforms within the Surface Combatant Force required to deliver the Future Surface Combatant Force.  Unmanned Surface Vehicle requirements evaluation and development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 increase is due to increased tasking associated of pre-preliminary design efforts for the Large Surface Combatant as part of the Future Surface Combatant Force. The Future Surface Combatant Force (FSCF) AOA team will be performing detailed analysis for threshold and objective requirements, and multiple concept formulation teams will be stood up to both develop the workforce as well as to develop concepts in order to shorten the acquisition timeline for future programs.
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                                             This is a non-acquisition program that develops, evaluates, and validates early stages of total ship concepts and technologies in support of SCN planning and potential future ship acquisition programs. This program also supports development, demonstration, evaluation, and validation of engineering tools, methods, and criteria for those concept designs and assessments.
                                             Quarterly Program Reviews

Monthly Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Changes in Systems Engineering between FY19 and FY20 to support changing program priorities and needs to support continuing and future AoA's and RET's. This is reflected mainly in Large Surface Combatant Pre-Preliminary design, continuous efforts to investigate and define the future force, and in Top Level Requirements development for specific platforms as they begin to move from the concept phase to preliminary design. Some of the larger items will include LSC beginning hull-form development and model testing at warfare center facilities. The Future Surface Combatant Force (FSCF) AOA team will be performing detailed analysis to move from IOVs set out in the FSCF Initial Capabilities Document(ICD) to threshold and objective requirements, and multiple concept formulation teams will be stood up to both develop the workforce as well as to develop concepts in order to shorten the acquisition timeline for future programs.

This funding is essential to:
- Ensure participation in AoA/RET to examine the alternative concepts and feasibility of acquisition strategies
- Prepare required documents for Alternative Systems Reviews (ASR) after the AoA and Navy determines preferred material solution(s)
- Perform operational & technical analysis on preferred material solutions
- Establish program framework and strategies
- Prepare required Milestone A documents for preferred material solution(s)
- Develop technology development strategy
                                                     
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.584
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.677
                                                                     2019-02
                                                                
                                                                 
                                                                     3.571
                                                                
                                                                 
                                                                     3.571
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 0.906
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-02
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.662
                                                                     2018-07
                                                                
                                                                 
                                                                     1.275
                                                                     2018-11
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PL
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.675
                                                                     2018-07
                                                                
                                                                 
                                                                     1.250
                                                                     2018-11
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.172
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             JHU APL
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.612
                                                                     2017-11
                                                                
                                                                 
                                                                     1.918
                                                                     2018-10
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.171
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.127
                                                                     2019-02
                                                                
                                                                 
                                                                     4.794
                                                                
                                                                 
                                                                     4.794
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 1.069
                                                                 
                                                                     0.917
                                                                     2018-07
                                                                
                                                                 
                                                                     1.289
                                                                     2018-11
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             BA
                                                             NSWC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.610
                                                                     2019-02
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.029
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.020
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC PL
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.900
                                                                     2018-11
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.400
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.405
                                                                     2018-11
                                                                
                                                                 
                                                                     2.230
                                                                
                                                                 
                                                                     2.230
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.635
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NAVAIR
                                                             Patuxent River
                                                             
                                                                 0.000
                                                                 
                                                                     0.196
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.196
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603563N_2196_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2196
                                                     
                                                         
                                                             Large Surface Combatant Requirements Evaluation Team: Large Surface Combatant Requirements Evaluation Team
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Concepts and Mission Needs Analysis: Ship Concepts and Mission Needs Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Evaluation: Requirements Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Technology & System Integration Studies: Technology & System Integration Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Common Adaptable Small Ship Requirements Evaluation Team: Common Adaptable Small Ship Requirements Evaluation Team
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Pre-PD Efforts for Future Surface Combatants: Pre-PD Efforts for Future Surface Combatants
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned Surface Vehicle AoA: Unmanned Surface Vehicle AoA
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Future Surface Combatant Force AoA: Future Surface Combatant Force AoA
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3161
                                         NAVSEA Tech Authority
                                         
                                             192.430
                                             13.346
                                             27.817
                                             34.247
                                             34.247
                                             18.987
                                             17.193
                                             18.751
                                             19.123
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             All Cross Platform System Development (CPSD) Pillars have been rebaselined in FY19 to better address CNO and NAVSEA Chief Engineer (SEA05) technical priorities.  FY18 Pillars remain as requested in PRESBUD.
                                             This project has been established to support the NAVSEA Tech Authority with the coordination of design and development efforts for cross-platform applicability to result in more affordable, mission-capable, and interoperable surface ship forces including ships that are less expensive to build and operate with reduced manning, reduced support costs, and greater utilization of emerging technology. 

NAVSEA Tech Authority efforts under Project 3161, known as the Cross Platform Systems Development (CPSD) Program transition directly to early-stage ship design for Ship Preliminary Design and Feasibility Studies and other Program Executive Office (PEO) ship design programs. While these efforts support concept exploration and mission needs assessment for potential future ship acquisition programs, they also develop cross-program technology solutions and associated technical authority products. They are not direct efforts for specific, authorized shipbuilding programs. This project is the only R&D effort that provides a coordinated, collaborative approach to the development of: cross-platform naval ship and weapon system design, as well as engineering capabilities in the areas of design tools, criteria, and methods. This project also provides innovative solutions for current Fleet issues involving Technical Authority, such as interoperability issues with new systems or platforms, or broad technology insertion topics.

In FY18, the CPSD program was rebaselined to account for a decreasing budget to the following functional areas:

CPSD 1.0 - Platform Concept Advanced Development
CPSD 2.0 - Platform Design and Certification Tools/Engineering and Tech Data Exchange Development
CPSD 3.0 - Ship Systems Engineering/Modular Ship Systems Development
CPSD 5.0 - High Speed Ships and Craft Engineering
CPSD 6.0 - Alternate Power Systems Engineering
CPSD 8.0 - Embedded Interoperability (I/O) Engineering
CPSD 9.0 - Mission Capability Systems Engineering
CPSD 13.0 - Cybersecurity
CPSD 14.0 - Future Surface Combatant Study


In FY19, all CPSD Pillars have been rebaselined again to better address CNO and NAVSEA Chief Engineer (SEA05) technical priorities and shall be comprised of the following functional areas:

CPSD A - Ship Technology Improvements
CPSD B - Fleet Maintenance and Life Cycle Cost Reduction
CPSD C - Additive and Advanced Manufacturing Technology
CPSD D - Digital Framework/Electromagnetic Environment and Development
CPSD E - Unmanned Systems
CPSD F - Cybersecurity
                                             
                                                 
                                                     Platform Design and Certification Tools/Engineering and Tech Data Exchange (CPSD 2.0)
                                                     This effort supports the development of validation tools to certify the safety and mission capability of platform concepts and subsequently ships; establishes the integrated NAVSEA suite; and advances design methods, validation tools, and manpower tools to aid in rapid total platform definition and assessment.
                                                     
                                                         
                                                             1.313
                                                             0
                                                             Developed additional analytical capabilities (i.e. tools to simulate various sea states and ship motions). Additionally, preliminary design specifications continue to be developed to establish material selection criteria.

Supported and continued to support the development of validation tools to certify the safety and mission capability of platform concepts.  This effort advanced platform design methods, design validation tools, manpower tools and tools to aid in rapid total platform definition.

OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Ship Systems Engineering /Modular Ship Systems Development (CPSD 3.0)
                                                     This effort supported Ship system development with a focus on technology transition, modularity and ship system technology integration to support ongoing ship modernization.
                                                     
                                                         
                                                             1.937
                                                             0
                                                             Analyzed and continued to analyze the logistical and engineering aspects of the application of 3D modeling and printing technology in metals and powders. Continued assessment of technology solutions for aluminum cracking.

OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Alternative Power Systems Engineering (CPSD 6.0)
                                                     This effort investigates concepts for ships with alternative HM&E/power/propulsion systems evaluating effectiveness in mobility, survivability, hull, mechanical/electrical and in traditional and evolving warfare mission areas.
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Investigated trimaran ship component model data to support the Project Agreement with Japan.

OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Mission Capability Systems Engineering (CPSD 9.0)
                                                     This effort supports the development of force-level systems engineering criteria and guidance at the Systems of Systems (SoS) and Family of Systems (FoS) level.  This effort allows for the enhanced warfighter and system performance with reduced personnel costs with project costs savings.
                                                     
                                                         
                                                             1.500
                                                             0
                                                             Developed an overarching open architecture concept that couples  hull, mechanical and electrical (HM&E) systems to develop a "system of systems".  The concept of open architecture must be implemented in the design of the future surface fleet to ensure cross platform and multi-mission capability.   The concept of modularity allows the Navy to have greater flexibility which decreases program costs (do more with less).

Validated required mission performance against fully functional and degraded array conditions.

OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Cybersecurity (CPSD 13.0)
                                                     This supports the research, design, development and testing of cybersecurity solutions for shipboard Hull Mechanical and Electrical (HM&E) , Navigation Systems, Combat Systems, and other shipboard control systems. It also supports the development of specifications and standards for the cybersecurity of all Navy Control Systems (NCS).
                                                     
                                                         
                                                             8.096
                                                             0
                                                             Researched new techniques and methodologies to ensure secure network traffic (authenticated and encrypted) for Navy Control Systems (NCS).  Continued to research, develop, and mature multiple cross-platform cybersecurity solutions including but not limited to: Situational Awareness Boundary Enforcement and Response (SABER), Fingerprinting Reconnaissance of Industrial and SCADA (Supervisory Control and Data Acquisition) Controls (FRISC), Cybersecurity Vulnerability Assessment Tool (CVAST), High Availability Virtualized Environment (HAVEN), Weaselboard, and taps.  Continued spiral development, T&E of SABER HAVEN in shipboard environment, in support of FY20 installations of cybersecurity solutions on Destroyers, Amphibs, and Carriers. Addressed Navy Cyber T&E policy and requirements through the continued development and maturation of USS Secure. Connected six additional labs to the USS Secure environment to expand the amount of operational platforms and systems that can be tested. Tested the USS Secure operational environment through three separate events.
OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Cybersecurity (CPSD F)
                                                     This supports the research, design, development, and testing of Cybersecurity solutions for shipboard Hull
Mechanical and Electrical (HM&E), Navigation Systems, Combat Systems, and other shipboard control systems. It also
supports the development of specifications and standards for the Cybersecurity of all Navy Control Systems (NCS). This pillar was created for FY19 and follow-on years and includes FY18 pillars CPSD 13.0.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             See CPSD 13.0 FY18 Accomplishments
                                                        
                                                    
                                                     
                                                         
                                                             16.739
                                                             0
                                                             Efforts will concentrate on ensuring the stability and supportability of hardware and software to be deployed operationally. Long term ownership and maintenance of capabilities will be established. Since cybersecurity is a constantly evolving environment, efforts will continue to research, develop, and mature various cross-platform cybersecurity solutions including but not limited to: situational awareness tools, boundary defense capabilities, cyber security optimized network design, network reconnaissance and discovery, and operational indifference to malicious intent. Continue development of specifications and standards for cybersecurity of NCS. Cybersecurity implementation will be expanded to additional classes of ships on a schedule to be determined based on availability.
                                                        
                                                         
                                                             20.953
                                                             0
                                                        
                                                         
                                                             20.953
                                                             0
                                                             Continue engineering and development efforts to mature numerous cross-platform hardware and software cybersecurity solutions that will be rapidly deployed on afloat systems to increase Ship platforms and ships forces' ability to protect, detect, react to, and recover from Cybersecurity incidents on NCS's.  The plan will fund the research and development of situational awareness tools, boundary defense capabilities, to include Government Off The Shelf (GOTS) tool Situational Awareness Boundary Enforcement and Response (SABER), cyber security optimized network design, network inspection and detection, and operational indifference to cybersecurity threats. This effort will also continue development of system specifications related to cybersecurity and development of enterprise standards for cybersecurity of NCS's.  The implementation, which started with a targeted set of systems and platforms, will be expanded to additional classes of ships on a schedule to be determined based on availability. These solutions take system reliability, maintainability, and supportability requirements into account allowing lifecycle sustainment requirements to be developed and tailored to suit future needs and the constantly evolving Cybersecurity threat landscape This effort will continue to address Navy Cyber T&E policy and requirements through the development of USS Secure, a distributed system of system cyber test and assessment capability. USS Secure provides full mission assurance cyber risk assessments through vulnerability and resolution testing of operational platforms and systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is attributed to the continued maturation of numerous cross-platform hardware and software cybersecurity solutions.
                                                    
                                                
                                                 
                                                     Ship Technology Improvements (CPSD A)
                                                     This effort provides for the analysis of ship system technologies to reduce design and construction costs.  This also includes the development of validation tools to certify the safety and mission capability of platform concepts and subsequently ships.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.572
                                                             0
                                                             Continue the development of ship construction technology improvements to reduce risk related to alternative technical architectures and designs.  Complete support of tri-maran hull configuration performance evaluation.
                                                        
                                                         
                                                             1.787
                                                             0
                                                        
                                                         
                                                             1.787
                                                             0
                                                             Continue the development of ship construction technology improvements to reduce risk related to alternative technical architectures and designs.  The Next Generation Cooling Systems (NGCS) to support our higher powered systems is a technology that will be improved.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to improvements required to the NGCS in order to support high powered systems.
                                                    
                                                
                                                 
                                                     Fleet Maintenance and Life Cycle Cost Reduction (CPSD B)
                                                     This effort funds the development of tools, analyses and technologies to reduce fleet life cycle costs, reduce life-cycle failure risk and improved refurbishment cycles.  This will allow the Navy to better meet fleet operational and technical requirements and lower cost.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                    
                                                     
                                                         
                                                             1.153
                                                             0
                                                             Develop technologies to reduce in-service costs and technical risk associated with deployed technologies and systems.  FY19 shall include a focus on technology improvements to reduce known in-service deficiencies.
                                                        
                                                         
                                                             2.118
                                                             0
                                                        
                                                         
                                                             2.118
                                                             0
                                                             Develop technologies to reduce in-service costs and technical risk associated with deployed technologies and systems.  FY20 shall include a focus on technology improvements to reduce known in-service deficiencies.   A suite of Standardized Guidelines for design tools will be  researched to establish criteria for determining when a Departure of Specification (DFS) should be written.  Also, the integration issues within Combat Systems is another fleet maintenance criteria investigated which will improve life cycle costs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase attributed to increased scope and added focus on technology improvements to reduce known in-service deficiencies as well as the assessment of integration issues within Combat Systems which will improve life cycle costs
                                                    
                                                
                                                 
                                                     Additive and Advanced Manufacturing Technology (CPSD C)
                                                     This effort funds the development of additive manufacturing technologies, advanced coating techniques, topology optimization and materials characterization and selection.  This pillar was created for FY19 and follow-on years and includes FY18 pillars CPSD 3.0.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.360
                                                             0
                                                             Funding transitioned from FY18 CPSD Pillar 3.0 will be utilized to analyze the logistical and engineering aspects of the application of 3D modeling and additive manufacturing (AM) technology for metal and polymer components.  Further conduct material characterization and selection efforts for both additively manufactured and conventional materials.  

Additional funding provided in FY19 will be used to accelerate CNO additive manufacturing priorities and aligns them with technical authority requirements and products. Solutions will provide the foundation to increase Fleet readiness and improve warfighting capacity by enabling production at or near the point of need. Specific efforts include development of AM design and manufacturing standards; determining AM equipment performance requirements in dynamic environments (I.e. shipboard); ship integration requirements for AM equipment; and navy-specific AM industrial base requirements including digital file transfer and cyber.
                                                        
                                                         
                                                             8.155
                                                             0
                                                        
                                                         
                                                             8.155
                                                             0
                                                             FY20 funding will be utilized to analyze the logistical and engineering aspects of the application of 3D modeling and additive manufacturing (AM) technology for metal and polymer components. Further conduct material characterization and selection efforts for both additively manufactured and conventional materials. Continue development of AM design and manufacturing standards; determining AM equipment performance requirements in dynamic environments (I.e. shipboard); ship integration requirements for AM equipment; and navy-specific AM industrial base requirements including digital file transfer and cyber.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding is required to realize the cost-savings potential of additive manufacturing in maintenance facilities and improve sustainability by additively manufacturing parts at point of use.
                                                    
                                                
                                                 
                                                     Digital Framework/Electromagnetic Environment and Development (CPSD D)
                                                     Develop an understanding and address the energy demands of the future fleet including power management and energy harvesting.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.405
                                                             0
                                                             Develop power management and distribution technologies. Complete ship display system testing.
                                                        
                                                         
                                                             0.631
                                                             0
                                                        
                                                         
                                                             0.631
                                                             0
                                                             Continue development of power management and distribution technologies. Complete ship display system testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The second year of development of power management and distribution technologies will involve more lab time and personnel than the year prior which will result in higher cost in FY20.

The FY 2020 funding request was reduced by $0.013 million to account for
the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     Unmanned Systems (CPSD E)
                                                     This effort funds the development and advancement of NAVY unmanned systems across various platforms.  Note: Unmanned system efforts in years prior to FY19 were captured under CPSD Pillar 1.0.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.588
                                                             0
                                                             Efforts focus on the development of rapid deployment and swarming technologies (and the deployment of such weapon systems). Swarming technologies require funding to provide weapon system alternatives for both large and small scale unmanned platforms. Perform evaluation of multi-scaled vehicles for deployment from various host vessels.
                                                        
                                                         
                                                             0.603
                                                             0
                                                        
                                                         
                                                             0.603
                                                             0
                                                             Continue efforts to focus on the development of rapid deployment and swarming technologies (and the deployment of such weapon systems). Swarming technologies require funding to provide weapon system alternatives for both large and small scale unmanned platforms. Perform evaluation of multi-scaled vehicles for deployment from various host vessels.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to direction to develop rapid deployment and swarming technologies to aid in Naval capabilities.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0204202N
                                                     DDG-1000
                                                     
                                                         140.500
                                                         161.264
                                                         132.337
                                                         132.337
                                                         133.781
                                                         88.573
                                                         16.617
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603512N
                                                     Carrier Systems Development
                                                     
                                                         9.296
                                                         5.440
                                                         5.401
                                                         5.401
                                                         5.531
                                                         5.637
                                                         5.778
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603564N
                                                     Ship Preliminary Design/Feasibility Studies
                                                     
                                                         12.012
                                                         13.348
                                                         22.534
                                                         22.534
                                                         9.320
                                                         9.494
                                                         9.687
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604567N
                                                     Ship Contract Design/Live Fire T&E
                                                     
                                                         67.166
                                                         60.062
                                                         59.688
                                                         59.688
                                                         54.596
                                                         55.677
                                                         56.859
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603582N
                                                     Combat System Integration
                                                     
                                                         24.674
                                                         16.351
                                                         27.921
                                                         27.921
                                                         16.015
                                                         15.509
                                                         26.496
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             This is a non-acquisition program that develops, evaluates, and validates early stages of total ship concepts and technologies in support of SCN planning and potential future ship acquisition programs. This program also supports development, demonstration, evaluation, and validation of engineering tools, methods, and criteria for those concept designs and assessments. This program provides validated engineering tools, methods, and criteria for ship, and weapon system concept designs and assessments while fostering collaboration and coordination of efforts resulting in more effective use of funding.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Product development cost growth identified for Systems Engineering in FY20 is required to support CPSD efforts. Additive Manufacturing and traditional materials technology are high growth areas in FY20 that will provide increased Fleet readiness and improve warfighting capacity by enabling production at or near the point of need.
Cybersecurity Technologies reflects a growth in funding to FY20 levels for continued development of cybersecurity technologies, tools and test capabilities to address existing Fleet cybersecurity gaps and enhance warfighting defensive cybersecurity capability needs. The addition of funding dedicated for cyber test and assessment capabilities, development of cybersecurity T&E policy and directives, and development of requirements supports Navy's goal to certify enhancements to NCS's, modernization of NCS's and innovative technologies prior to operational use.
                                                     
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 18.436
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.655
                                                                
                                                                 
                                                                     3.655
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC, NUWC, CDSA
                                                             Various
                                                             
                                                                 62.829
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.150
                                                                
                                                                 
                                                                     1.150
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             CPFF
                                                             DRS
                                                             Stevensville, MD
                                                             
                                                                 3.249
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC, NUWC
                                                             Various
                                                             
                                                                 53.465
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 20.044
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             SPAWAR
                                                             Various
                                                             
                                                                 1.922
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 11.910
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.200
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 2.280
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.050
                                                                     2018-12
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PL
                                                             Philadelphia, PA
                                                             
                                                                 1.748
                                                                 
                                                                     0.872
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NRL
                                                             Washington, D.C.
                                                             
                                                                 0.092
                                                                 
                                                                     0.046
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             ALION
                                                             Wahington, D.C.
                                                             
                                                                 0.240
                                                                 
                                                                     0.120
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             CSC
                                                             Washington, D.C.
                                                             
                                                                 0.600
                                                                 
                                                                     0.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             Army Research Lab
                                                             Aberdeen Proving Ground, MD
                                                             
                                                                 0.150
                                                                 
                                                                     0.075
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.264
                                                                 
                                                                     0.382
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.300
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.338
                                                                 
                                                                     0.169
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.850
                                                                 
                                                                     0.800
                                                                     2018-05
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.487
                                                                
                                                                 
                                                                     0.487
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 1.589
                                                                 
                                                                     1.775
                                                                     2017-12
                                                                
                                                                 
                                                                     1.278
                                                                     2018-12
                                                                
                                                                 
                                                                     1.250
                                                                
                                                                 
                                                                     1.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.488
                                                                 
                                                                     0.294
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     1.120
                                                                
                                                                 
                                                                     1.120
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             CPFF
                                                             CSC
                                                             Washington, D.C.
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             CPFF
                                                             JHU APL
                                                             Baltimore, MD
                                                             
                                                                 0.400
                                                                 
                                                                     0.200
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.100
                                                                 
                                                                     0.050
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.500
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.250
                                                                 
                                                                     0.125
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Baltimore, MD
                                                             
                                                                 3.168
                                                                 
                                                                     3.555
                                                                     2018-05
                                                                
                                                                 
                                                                     1.500
                                                                     2019-05
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             MITRE
                                                             McLean, VA
                                                             
                                                                 0.608
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             MIPR
                                                             PNNL DOE
                                                             Richland, WA
                                                             
                                                                 0.600
                                                                 
                                                                     0.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC Carderock
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.330
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.330
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NUWC Keyport Washington
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.020
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             PHD NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.060
                                                                 
                                                                     0.030
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.350
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.350
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     1.704
                                                                
                                                                 
                                                                     1.704
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.054
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.600
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.600
                                                                     2018-12
                                                                
                                                                 
                                                                     7.126
                                                                
                                                                 
                                                                     7.126
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.726
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.100
                                                                     2018-12
                                                                
                                                                 
                                                                     2.935
                                                                
                                                                 
                                                                     2.935
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.035
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.500
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PD
                                                             Philadelphia, PA
                                                             
                                                                 0.250
                                                                 
                                                                     0.175
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             G2OPS
                                                             Virginia Beach, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.250
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Baltimore, MD
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.489
                                                                     2018-12
                                                                
                                                                 
                                                                     1.080
                                                                
                                                                 
                                                                     1.080
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.569
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             MIPR
                                                             SPAWAR
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-01
                                                                
                                                                 
                                                                     1.990
                                                                
                                                                 
                                                                     1.990
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.490
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test Planning & Execution
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.040
                                                                 
                                                                     0.020
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.700
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Baltimore, MD
                                                             
                                                                 0.550
                                                                 
                                                                     0.100
                                                                     2018-05
                                                                
                                                                 
                                                                     0.500
                                                                     2019-05
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             PM/Travel
                                                             Allot
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 0.749
                                                                 
                                                                     0.050
                                                                     2017-12
                                                                
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.145
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.064
                                                                 
                                                                     0.032
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.500
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             C
                                                             CPFF
                                                             CSC
                                                             Washington, D.C.
                                                             
                                                                 0.210
                                                                 
                                                                     0.105
                                                                     2018-07
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             C
                                                             FFP
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Spt
                                                             MIPR
                                                             PNNL DOE
                                                             Richland, WA
                                                             
                                                                 0.142
                                                                 
                                                                     0.071
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             CSC
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Cybersecurity Technologies
                                                             C
                                                             CPFF
                                                             Alion
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603563N_3161_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3161
                                                     
                                                         
                                                             CPSD A - Ship Technology Improvements
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CPSD B - Fleet Maintenance and Life Cycle Cost Reduction
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CPSD C - Additive and Advanced Manufacturing Technology
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CPSD D - Digital Framework/Electromagnetic Environment and Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CPSD E - Unmanned Systems
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CPSD F - Cybersecurity
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3376
                                         Strategic Sealift
                                         
                                             9.746
                                             0.000
                                             6.335
                                             6.004
                                             6.004
                                             6.127
                                             6.250
                                             6.377
                                             6.505
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 3376 - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements. 

Note: FY2016 and prior years (FY2014 and earlier) efforts were financed under the National Defense Sealift Fund (NDSF) BA 04 Project 3116 Strategic Sealift Research and Development.  FY2015, FY2017, and FY2019-FY2024 efforts are financed under this program element, RDT&E,N BA04, Project 3376 (Strategic Sealift).  

FY2018 efforts are financed under RDT&E,N BA 04 Project 9999 (Congressional Adds)
                                             
                                                 
                                                     Shipboard Crane Systems/Shipboard Cargo Systems
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             3.800
                                                             0
                                                             Continue investigation and demonstration of shipboard crane/cargo system improvements including weapons handling and transfer capabilities.
                                                        
                                                         
                                                             2.550
                                                             0
                                                        
                                                         
                                                             2.550
                                                             0
                                                             Continue investigation and demonstration of shipboard crane/cargo system improvements including weapons handling and
transfer capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of 1.25M from FY 2019 to FY 2020 is due to completion of MPS Crane Modernization & Capability Enhancement project.
                                                    
                                                
                                                 
                                                     Sealift Concept Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.750
                                                             0
                                                             Continue providing Sealift Research and Technology development and program guidance.  Conduct Sealift ship concept development and analysis.
                                                        
                                                         
                                                             0.800
                                                             0
                                                        
                                                         
                                                             0.800
                                                             0
                                                             Continue providing Sealift Research and Technology development and program guidance. Conduct Sealift ship concept
development and analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.05M from FY 2019 to FY 2020 is due to anticipated rate increases and labor required to support large scale demonstration planned for FY 2020.
                                                    
                                                
                                                 
                                                     Lighter/HSV Seabase to Shore Cargo Transfer
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.385
                                                             0
                                                             Continue development and demonstration of at-sea vehicle transfer capability.
                                                        
                                                         
                                                             1.254
                                                             0
                                                        
                                                         
                                                             1.254
                                                             0
                                                             Continue development and demonstration of at-sea vehicle transfer capability. FY 2020 plans continue to support the EPF V-22 Interface Project.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.869M from FY 2019 to FY 2020 is to account for implementation of capabilities for EPF in development in FY 2018 and FY 2019.
                                                    
                                                
                                                 
                                                     Advanced Tools
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.400
                                                             0
                                                             Continue investigation and demonstration of individual and multi-ship motion measurement and prediction.
                                                        
                                                         
                                                             1.400
                                                             0
                                                        
                                                         
                                                             1.400
                                                             0
                                                             Continue investigation and demonstration of individual and multi-ship motion measurement and prediction.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No Increase/Decrease from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable for SEALIFT R&D efforts.
                                             Annual Program Review.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     1. Prior Years column only includes FY2015 and FY2017 funding as FY2016 and prior years (FY14 and earlier) were funded under NDSF BA 04 Project 3116 Strategic Sealift Research and Development.
2. Award dates reflect initial date of incremental funding execution.
3. FY18 amounts are in Congressional add RDTE PRJ 9999 at end of exhibit set.
                                                     
                                                         
                                                             Shipboard Crane Systems/Shipboard Cargo Systems
                                                             WR
                                                             Various Contractors
                                                             Various
                                                             
                                                                 2.561
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.800
                                                                     2019-01
                                                                
                                                                 
                                                                     2.550
                                                                
                                                                 
                                                                     2.550
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sealift Concept Development
                                                             WR
                                                             Various Contractors
                                                             Various
                                                             
                                                                 3.125
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-01
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Lighter/HSV Seabase to Shore Cargo Transfer
                                                             WR
                                                             Various Contractors
                                                             Various
                                                             
                                                                 4.060
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.385
                                                                     2019-01
                                                                
                                                                 
                                                                     1.254
                                                                
                                                                 
                                                                     1.254
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Tools
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.400
                                                                     2019-01
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603563N_3376_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3376
                                                     
                                                         
                                                             Shipboard Crane Systems/Shipboard Cargo Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sealift Concept Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Lighter/HSV Seabase to Shore Cargo Transfer
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Tools
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4037
                                         Common Hull Auxiliary Multi-Mission Platform (CHAMP)
                                         
                                             0.000
                                             0.000
                                             18.000
                                             8.000
                                             8.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             26.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Common Hull Auxiliary Multi-Mission Platform (CHAMP) concept leverages a new approach to requirements generation and shipbuilding to replace aging mission specific designs with a common hull to reduce life cycle costs, leverage tailored payloads, and stabilize the industrial base.  Identified CHAMP missions include: Sealift, Aviation Intermediate Maintenance support, Medical Services, Command & Control, and Submarine Tending.  FY 2019 funding supports Industry Studies to inform requirements definition, provide early industry engagement and follow-on assessment across CHAMP mission functionality.
                                             
                                                 
                                                     CHAMP Design and Total Ship Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             18.000
                                                             0
                                                             CHAMP Design and Total Ship Integration - Issued Industry Studies RFP, conducted source selection and award Industry Studies contracts.  Industry Studies included trade studies and analysis on main machinery, reconfigurable system arrangements, and ship and reconfigurable system interfaces.  Developed and initiated initial acquisition planning documents.  Coordinated with NAVSEA, MSC, PEO Ships, CNO, ASN RD&A, OSD and Fleet.
                                                        
                                                         
                                                             8.000
                                                             0
                                                        
                                                         
                                                             8.000
                                                             0
                                                             Continue Industry Studies and award Preliminary Design options.  Preliminary Designs will allow for Shipbuilders to begin developing a baseline design, leading to quality contract and details designs.  Continue development of Acquisition planning documents.  Develop and continue to update the Top Level Requirements document, provide engineering oversight for Industry Studies and Preliminary Designs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $10M from FY 2019 to FY 2020 reflects Industry Studies contracts awarded in FY 2019.
                                                    
                                                
                                            
                                             Develop and issue Industry Studies RFP for award of multiple contracts in FY19 to participate in trade studies and analysis on main machinery, reconfigurable system arrangements, and ship and reconfigurable system interfaces.  Based on the results of the tradeoffs, develop preliminary designs and inform Government requirements definition for future ship acquisition.
                                             None.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Design Trade-off Tool & Design Studies
                                                             WR
                                                             NSWC
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                         
                                                             Industry Studies / PDs
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.700
                                                                     2019-01
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 15.200
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 6.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             RFP & Program Documentation Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603563N_4037_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4037
                                                     
                                                         
                                                             Request for Information
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Program Documentation, COR & CDD Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Industry Day
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Trade-Off Studies RFP Release
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Trade-off Studies
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Industry Design & Technical Maturation
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CDD Approval
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             6.201
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             6.201
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 9999 Congressional Adds - Strategic Sealift Research and Development - Develops new concepts and technologies which can be applied to or will enable future strategic sealift, and Seabasing systems. The technologies include ship configuration concepts, equipment to increase cargo handling and cargo loading/unloading rates (including commercial and merchant ship systems), improved man/machine interfaces, improved structural configurations and materials, and Logistics-Over-the-Shore (LOTS) equipment and system improvements. 

Note: FY2016 and FY2014 and prior year efforts were financed under the National Sealift Defense Fund (NDSF) BA 04, Project 3116 (Strategic Sealift Research and Development). FY2015, FY2017 and FY2019-FY2024 efforts are financed under RDT&E,N BA 04, Project 3376 (Strategic Sealift).

FY2018 efforts are being funded under RDT&E,N BA04, Project 9999 (Congressional Adds) due to transfer from NDSF to RDT&E,N.
                                             
                                                 
                                                     Strategic Sealift Research and Development
                                                     
                                                         6.201
                                                         Shipboard Crane Systems/Shipboard Cargo Systems:  Continued investigation and demonstration of shipboard crane/cargo system improvements including weapons handling and transfer capabilities.  $2.200M

Sealift Concept Development:  Continued providing Sealift Research and Technology development and program guidance.  Conduct Sealift ship concept development and analysis.  $1.700M

Lighter/HSV Seabase to Shore Cargo Transfer:  Continued development and demonstration of at-sea vehicle transfer capability.  $1.411M

Advanced Tools:  Continued investigation and demonstration of individual and multi-ship motion measurement and prediction.  $0.890M
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Not applicable for SEALIFT R&D efforts.
                                             Annual Program Review.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Shipboard Crane Systems/Shipboard Cardo Systems
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.200
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.200
                                                            
                                                        
                                                         
                                                             Sealift Concept Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.700
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.700
                                                            
                                                        
                                                         
                                                             Lighter/HSV Seabase to Shore Cargo Transfer
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.411
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.411
                                                            
                                                        
                                                         
                                                             Advanced Tools
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.890
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.890
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603563N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Shipboard Crane Systems/Shipboard Cargo Systems
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Sealift Concept Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Lighter/HSV Seabase to Shore Cargo Transfer
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Tools
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603564N
                                 Ship Prel Design & Feasibility Studies
                                 45
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     17.097
                                     18.369
                                     13.348
                                     69.084
                                     69.084
                                     75.480
                                     75.544
                                     55.217
                                     21.810
                                     Continuing
                                     Continuing
                                
                                 Project 0411 (Future Surface Combatant Concept Development) is a new start in FY 2020.
                                 0411 - The Navy's Large Surface Combatant (LSC) Program is a new ship evolutionary acquisition program essential to the Future Surface Combatant Force.  The purpose of the program is to initially integrate non-developmental systems into a new hull design that incorporates platform flexibility and growth capabilities to meet projected future Fleet system requirements. Initial LSCs will leverage DDG 51 Flight III combat systems as well as increased flexibility/adaptability features including expanded Space, Weight, Power & Cooling Service Life Allowances (SWaP-C SLA) to allow for more rapid and affordable upgrades in capabilities over the ships' service life and allow for fielding of future high demand electric weapons and sensor systems and computing resources.  The ability of the ship's Vertical Launch System to accommodate longer and larger diameter missiles for increased speed and range of weapons, additional capacity for an embarked warfare commander and staff, support for 360-degree coverage with Directed Energy weapons, and improved signatures with support for additional improvements over time.  The new ships will be designed to provide these initial capability increases as well as the growth capacity to support projected future systems requirements.  The design will also incorporate flexibility features to quickly back-fit and forward-fit systems to pace known threats and meet future emergent needs through evolutionary block upgrades and modernization.

3261 - T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS). Funding in FY19 and later was transferred to PE 0204313N (Ship-Towed Array Surveillance Systems).

3377 - The Navy requires ocean-going towing, salvage, and rescue capabilities to support Fleet operations. The Navy's current capabilities are provided by four T-ATF 166 class Fleet Tugs and four T-ARS 50 class Salvage ships which reach the end of their expected service lives starting in 2020 and 2025, respectively.  

The T-ATF Fleet Tugs perform towing at sea, salvage, and diving operations; act as a support ship for portable deep-diving equipment and submarine rescue operations; provide fire-fighting assistance; and perform oil spill pollution abatement. The T-ARS Salvage Ships perform combat salvage, lifting, emergency repair, and rescue towing of combatant or support ships damaged, stranded, scuttled, distressed, or abandoned at sea to repair yards or safe havens. The T-ATS program will recapitalize the current Fleet Tugs and Salvage Ships with a common hull Towing, Salvage and Rescue Ship (T-ATS) that is capable of performing the missions of the retiring T-ATF and T-ARS classes. 

3389 - Naval Operational Logistics (OPLOG) Integration IPT Development - Develops enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements; and conducts cooperative initiatives with acquisition programs, program sponsors, engineering managers, the Navy science and technology community and Fleet customers. OPLOG develops integrated, cross-platform (i.e. applicable to more than one ship class/type) operational logistics and energy conservation technologies and capabilities as well as draft acquisition and operations policy ensuring future Naval systems leverage emerging logistic capabilities and technologies to provide operationally effective and energy efficient logistics delivery.

9999 - (Congressional Add Proj C404)- Continues efforts in FY2018 previously financed under the National Defense Sealift Fund (NDSF) PE0408042N Project 3117 OPLOG IPT Development in FY2016 and prior and PE0603564N Project 3389 OPLOG IPT Development in FY2017 to develop enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements.
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                                                 Congressional Add Adjustments
                                                 
                                                     11.729
                                                
                                            
                                        
                                    
                                     The FY 2018 budget changes are due to an increase from the congressional transfer of $11.729 million from NDSF to RDTEN and a reprogramming reduction of $4.592 million to fund higher priority Navy requirements.

The FY 2020 increase is in support of the Large Surface Combatant design and development.
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                                             Project 0411, Future Surface Combatant Concept Development, is a new start in FY 2020.
                                             The Navy's Large Surface Combatant (LSC) Program is a new ship evolutionary acquisition program essential to the Future Surface Combatant Force.  The purpose of the program is to initially integrate non-developmental systems into a new hull design that incorporates platform flexibility and growth capabilities to meet projected future Fleet system requirements. Initial LSCs will leverage DDG 51 Flight III combat systems as well as increased flexibility/adaptability features including expanded Space, Weight, Power & Cooling Service Life Allowances (SWaP-C SLA) to allow for more rapid and affordable upgrades in capabilities over the ships' service life and allow for fielding of future high demand electric weapons and sensor systems and computing resources.  The ability of the ship's Vertical Launch System to accommodate longer and larger diameter missiles for increased speed and range of weapons, additional capacity for an embarked warfare commander and staff, support for 360-degree coverage with Directed Energy weapons, and improved signatures with support for additional improvements over time.  The new ships will be designed to provide these initial capability increases as well as the growth capacity to support projected future systems requirements.  The design will also incorporate flexibility features to quickly back-fit and forward-fit systems to pace known threats and meet future emergent needs through evolutionary block upgrades and modernization.
                                             
                                                 
                                                     Large Surface Combatant Design Studies and Analysis
                                                     Beginning in FY 2020, this project will continue the efforts started under PE 0603563N PU 2196 Ship Concept Advanced Design. Prior to FY 2020, the Large Surface Combatant (LSC) program will have released requests for Information (RFI) to the shipbuilding industry and the supplier industry to collect product and process information to support the design effort as well as solicit input on acquisition and competition strategies that will optimally involve industry in the design effort and lead to a seamless RFP release and Detailed Design Contract award.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             46.550
                                                             0
                                                        
                                                         
                                                             46.550
                                                             0
                                                             In FY 2020, the LSC program office will conduct additional concept refinement Preliminary Design Phase 1 culminating in a System Requirements Review in Q4FY20. Set Based Design will be utilized during this phase of design to narrow subsystem trade space, refine and allocate draft Capabilities Development Document (CDD) requirements, develop a draft ship Concept of Operations (CONOPS), and ultimately develop an Initial Ship Baseline design as a starting point for Preliminary Design Phase 2 (PDD2).
PDD2 will begin in Q4FY20 with the primary goal of refining the Initial Baseline into a Ship Functional Baseline. Key activities during this phase of design are down select of major ship systems and subsystems (including hull form and power and propulsion system), hull form scale model testing, development of draft ship specifications and validation of CDD performance objectives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 increase is in support of the Large Surface Combatant design and development.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603563N/2196
                                                     Ship Concept Advanced Design
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                                                         6.898
                                                         7.234
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Navy envisions an evolutionary acquisition strategy for LSC utilizing a flexible, adaptable HM&E design coupled with open architecture mission systems that will allow for affordable block buys utilizing the most up to date mission systems available at the time of acquisition. The initial block of LSCs will utilize the DDG 51 Flight III Combat System with additional capabilities as described above.  The schedule for LSC Block 1 continues Concept Refinement until 3QFY20 at which point Preliminary Design will commence. Contract Design, with primary objectives of development of an Allocated Baseline and development of a ship specification and selected procurement specifications will follow Preliminary Design.  While the design for Block 1 is ongoing there will be aligned activity to work feasibility studies and concept refinement and technology maturation for block 2. The design activities would be low level of effort initially and start ramping up as block 1 goes into Detail Design. The block 1 and block 2 efforts would be closely aligned to ensure consistency and seamless handover from block 1 to block 2 design.
                                             Quarterly Program Reviews with Industry Partners
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     In FY 2020, the large surface combatant program will build a national team of design agents, shipbuilders, and system integrators through open competition using competitive contract vehicles.
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                                             Funding for FY 2019 to FY 2022 was transferred to Ship-towed Array Surveillance Systems (PE 0204313N).
                                             T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).
                                             
                                                 
                                                     T-AGOS Design & Total Ship Integration
                                                     
                                                         
                                                             7.050
                                                             0
                                                             Prepared and initiated staffing and approval for initial acquisition planning documents.  Conducted Gate 2 to initiate development of the Capability Development Document (CDD). Conducted trade studies to support the development of a Pre-preliminary Design.  Continued development of SURTASS interface documentation. Developed Request for Proposal (RFP) for Industry Studies to support the Navy led Preliminary Design.  Continued preparation of Milestone A Documentation. Coordinated acquisition efforts with NAVSEA, MSC, PEO SHIPS, CNO, ASN RD&A, OSD, and Fleet.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding for FY 2019 to FY 2022 was transferred to Ship-towed Array Surveillance Systems (PE 0204313N).
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                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Develop CDD, conduct trade studies and Pre-Preliminary Design in FY18.  Issue RFP for Industry Studies for award of multiple contracts in FY19 to participate in Navy-led Preliminary/Contract Design (PD/CD) efforts. Complete Navy-led PD/CD efforts in FY21in order to issue Detail Design and Construction (DD&C) RFP and award to a single shipbuilder in FY22 for DD&C of a Lead Ship with options for up to four follow-on ships.
                                             None.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding for FY19 to FY23 was transferred to PE 0204313N.
                                                     
                                                         
                                                             Engineering Integration/Design
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.243
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.243
                                                            
                                                        
                                                         
                                                             Model Testing
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             SURTASS Integration
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Funding for FY19 to FY23 was transferred to PE 0204313N.
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                                             T-ATS Design - Recapitalizes the existing T-ATF 166 Fleet Tug and T-ARS 50 Salvage Ship Classes with a common hull Towing, Salvage and Rescue Ship (T-ATS) to support Fleet operations.  The T-ATF Fleet Tugs perform towing at sea, salvage, and diving operations; act as a support ship for portable deep-diving equipment and submarine rescue operations; provide fire-fighting assistance; and perform oil spill pollution abatement. The T-ARS Salvage Ships perform combat salvage, lifting, emergency repair, and rescue towing of combatant or support ships damaged, stranded, scuttled, distressed, or abandoned at sea to repair yards or safe havens.  Funding supports Ship Concept Development and Test & Evaluation (T&E) for future tug, salvage, and rescue mission capabilities.
                                             
                                                 
                                                     Ship Concept Development
                                                     Ship Concept Development and Test & Evaluation (T&E) for future tug, salvage, and rescue mission capabilities.
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                                                             0.393
                                                             0
                                                             Support the execution of Test and Evaluation Phase Developmental Test (DT) schedule per the Test and Evaluation Master Plan (TEMP)and cybersecurity testing. Coordinate efforts with NAVSEA, Military Sealift Command (MSC), PEO Ships,  Operational Test and Evaluation Force (OPTEVFOR) , Joint Interoperability Test Command (JITC) and OSD Director of Operational Test & Evaluation (ODT&E).
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                                                             0
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                                                             0
                                                             Support the execution of Test and Evaluation Phase Developmental Test (DT) schedule per the Test and Evaluation Master Plan (TEMP). Operational Test and Evaluation Force (OPTEVFOR) , Joint Interoperability Test Command (JITC) and OSD Director of Operational Test & Evaluation (ODT&E).
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                                                         FY18 increase on Project Unit 3377 due to T&E schedule (starts FY18 4Q and continues in FY19).
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                                             Contract was awarded March 2018 for Lead Hull.
                                             None.
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                                             FY2016 and prior year efforts were financed under NDSF BA4 PE 0408042N Project 3117 Naval Operational Logistics (OPLOG) Integration. FY2017 is financed under this Program Element (Project 3389).  FY2018 financed under Congressional add Project 9999/C404 in this budget.
                                             Project 3389 - Develops enabling technologies for future and in-service afloat operational logistics and integrated supply systems; defines integrated combat logistics force and combatant logistics requirements; and conducts cooperative initiatives with acquisition programs, program sponsors, engineering managers, the Navy science and technology community, and Fleet customers. OPLOG develops integrated, cross-platform (i.e. applicable to more than one ship class/type) operational logistics and energy conservation technologies and capabilities as well as draft acquisition and operations policy ensuring future Naval systems leverage emerging logistic capabilities and technologies to provide operationally effective and energy efficient logistics delivery.

Though the operational logistics family of systems touches all aspects of Naval presence and power projection, operational logistics capability and system interfaces typically have been left to individual acquisition programs to develop and resolve. Technology development is necessary to mitigate technological and operational risk before ship acquisition programs accept new technologies. This project provides a foundation for the transition and systems development of science & technology initiatives evolving from the Office of Naval Research (ONR) Power & Energy Future Naval Capabilities (FNC), Enterprise and Platform Enablers FNC, Seabasing FNC, and from other enabling Government, industry and academia concepts to the acquisition community. Thus, this project resources continued research and development of appropriate technologies with applicability to multiple acquisition programs and defines and matures performance and interface requirements for those technologies. This project continues to identify, develop, integrate, demonstrate, and transition logistics technologies to improve the cost effectiveness of Fleet at sea logistics delivery through outreach, coordination and collaboration with industry, academia, Fleet, and Enterprise representatives.

This project will continue to develop improved shipboard replenishment, transfer, and handling systems and components as well as asset visibility and standardized packaging technologies. This project includes development of approaches to reduce operation and maintenance costs of, and energy consumption by the logistics Fleet. This integrated suite of developed capabilities will enable multiple ship types to leverage common technologies common across DoD (Joint) and commercial transportation networks providing a more affordable, energy efficient, mission capable force. These capabilities and system-of-systems approach will be applied to concept development of future auxiliary force
architectures.
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                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             9.250
                                                             0
                                                             Continue advanced refueling system R&D to include: Complete SeaBased Petroleum Distribution System (SPDS) concept development (which began in FY18 utilizing PROJ C404 Congressional Add funds in this budget)and begin prototype development; begin Joint Offshore Fuel Farm (JOFF) concept development; continue Consolidated (CONSOL) tanker modular adapter kit detailed design and prototype development; and continue improved Modular Fuel Distribution System (iMFDS) preliminary design and Computer Aided Design (CAD) modeling.
                                                        
                                                         
                                                             17.475
                                                             0
                                                        
                                                         
                                                             17.475
                                                             0
                                                             Continue advanced refueling system R&D to include: Complete SPDS prototype development and begin demonstrations, test and evaluations; complete JOFF concept development and begin prototype development; continue CONSOL tanker modular adapter kit test, evaluation, and demonstrations; and continue iMFDS detailed design and prototype development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $8.225M increase from FY19 to FY20 is to procure additional hardware for JOFF prototype development and to procure/lease additional hardware for SPDS prototype test, evaluation, and demonstrations. It should be noted only the SPDS prototype development occurs in FY19, but both SPDS and JOFF prototype development occurs in FY20 along with the addition of the SPDS T&E.
                                                    
                                                
                                                 
                                                     Logistics Architectures
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.050
                                                             0
                                                             Conduct combat logistics force data collection and operational studies.
                                                        
                                                         
                                                             0.050
                                                             0
                                                        
                                                         
                                                             0.050
                                                             0
                                                             Conduct combat logistics force data collection and operational studies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No increase/decrease of funding
                                                    
                                                
                                                 
                                                     Shipboard Energy Conservation (E-STREAM)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             3.100
                                                             0
                                                             Continue energy management approach improvements including efficient ESTREAM system and components. 
Data package development and prototype purchase, installations, and testing for energy initiatives efficient shipboard replenishment at sea (RAS) Hybrid E-STREAM planned for FY 2019.
                                                        
                                                         
                                                             0.800
                                                             0
                                                        
                                                         
                                                             0.800
                                                             0
                                                             Continue and complete Data package development for Navy Standard Transmission Replacement (NSTR) and E-RAS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $2.3M from FY19 to FY20 reflects the completion of testing for energy initiatives efficient shipboard replenishment at sea (RAS) Hybrid E-STREAM.
                                                    
                                                
                                                 
                                                     Shipboard Energy Conservation (Other)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.205
                                                             0
                                                             Continue limited operational energy and total ownership cost reduction initiatives to include: partial testing of adjustable speed drive (ASD) shipboard integration; holistic biofouling control hull evaluations.
                                                        
                                                         
                                                             2.916
                                                             0
                                                        
                                                         
                                                             2.916
                                                             0
                                                             Continue operational energy and total ownership cost reduction initiatives from FY17, FY18, and FY19 to include: ASD and VFD pump integration development; Holistic biofouling reduction development and evaluations; mission and efficient route planning with improved energy command and control development; variable refrigerant flow and chiller improvement; new class intelligent HVAC development; shipboard energy audit, fuel/shorepower meter work package development; shorepower cost management development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY20 is to continue the shipboard energy conservation and cost reduction initiatives that started in FY17/FY18 but were realigned in FY19 due to the priority of SeaBased Petroleum Distribution System development to meet critical COCOM Over-The-Shore fueling requirements and replace capability provided by SS Petersburg that is retiring.
                                                    
                                                
                                                 
                                                     Shipboard Material Transport
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.350
                                                             0
                                                             Develop prototype Lithium Ion Battery storage and charging technologies for Combat Logistics Force (CLF) ships
                                                        
                                                         
                                                             0.400
                                                             0
                                                        
                                                         
                                                             0.400
                                                             0
                                                             Develop and test prototype Lithium Ion Battery storage and charging technologies for Combat Logistics Force (CLF) ships
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes from FY19 to FY20
                                                    
                                                
                                            
                                             Not applicable for OPLOG R&D efforts
                                             Annual Program Review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     1. Primary Hardware Development, Ancillary Hardware Development and System Engineering is related to the Advanced Systems Joint Offshore Fuel Farm (JOFF) and SeaBased Petroleum Distribution System (SPDS) prototype development. 
2. Award dates reflect initial award of incremental execution.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 2.650
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.357
                                                                     2019-01
                                                                
                                                                 
                                                                     9.357
                                                                
                                                                 
                                                                     9.357
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 1.296
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-01
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ship Integration
                                                             Various
                                                             VAROUS
                                                             Various
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ship Suitability
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 1.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.940
                                                                     2019-01
                                                                
                                                                 
                                                                     1.911
                                                                
                                                                 
                                                                     1.911
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     1. Award dates reflect initial award of incremental execution.
                                                     
                                                         
                                                             Development Suport
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-01
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2019-01
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             Various
                                                             VAROUS
                                                             Various
                                                             
                                                                 0.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.367
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.135
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     1. DT&E and OT&E cost are related to prototype test and demonstration for Advanced Systems Joint Offshore Fuel Farm (JOFF) and SeaBased Petroleum Distribution System (SPDS).
2. Award dates reflect initial award of incremental execution.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 1.297
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                     2019-01
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.573
                                                                     2019-01
                                                                
                                                                 
                                                                     0.823
                                                                
                                                                 
                                                                     0.823
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Award dates reflect initial award of incremental execution.
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             Various
                                                             VARIOUS
                                                             Various
                                                             
                                                                 0.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603564N_3389_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3389
                                                     
                                                         
                                                             Advanced Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Logistics Architectures
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Energy Conservation (E-STREAM)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Energy Conservation (Other)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Material Transport
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             11.319
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             11.319
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project C404 for execution
                                             Project C404 funds efforts previously funded under NDSF PE0408042N Project 3117 OPLOG IPT Development for FY2016 and prior and PE0603564N Project 3389 OPLOG IPT Development in FY2017 to develop enabling technologies for future and in-service afloat operational logistics and integrated supply force and combatant logistics requirements.
                                             
                                                 
                                                     Naval Operational Logistics Integration
                                                     
                                                         11.319
                                                         Advanced Systems: Advanced refueling system concept:  Start of SeaBased Petroleum Distribution System (SPDS) concept development; start of CONSOL tanker modular adapter kit and improved Modular Fuel Distribution System (iMFDS) concept development.

Logistics Architectures:  Conducted combat logistics force data collection and operational studies.

Shipboard Material Transport: Conducted evaluation of Lithium-Ion battery storage technologies for CLF ships.   

Shipboard Energy Conservation (E-STREAM):  Continued energy management approach improvements including efficient ESTREAM system and components. 
Continued Data package development and prototype purchase, installations, and testing for energy initiatives efficient shipboard replenishment at sea (RAS) ESTREAM planned for FY 2018.

Shipboard Energy Conservation (OTHER): Continued energy management approach improvements including validation of energy savings from implementation of energy conservation measures, identification and evaluation of additional energy conservation concepts, transition of successful energy conservation measures to MSC and coordination with other Navy energy conservation programs to leverage successful energy reduction approaches.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Program review.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     3.000
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.000
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.095
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.095
                                                            
                                                        
                                                         
                                                             Ship Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.600
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.600
                                                            
                                                        
                                                         
                                                             Ship Suitability
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.224
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.224
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.700
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.350
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603564N_9999_FILE3.JPG
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                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Material Transport
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Energy Conservation (E-STREAM)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Energy Conservation (Other)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603573N
                                 Advanced Surface Machinery Sys
                                 47
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     221.748
                                     22.406
                                     27.109
                                     25.408
                                     25.408
                                     42.825
                                     31.709
                                     24.465
                                     24.292
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $2.086 million to account for the availability of prior year execution balances.

This Program Element (PE) includes the development of advanced surface ship Hull, Mechanical, and Electrical (HM&E) components and systems for all future ships and back-fit ships where appropriate as well as development of Cybersecurity protections for HM&E systems, previously referred to as Boundary Defense Capabilities, now called Situational Awareness, Boundary Enforcement & Response (SABER) for HM&E systems. This PE is managed by PMS 320, the Electric Ships Office, located organizationally within PEO SHIPS, responsible for developing Naval Power and Energy Systems that focus power system integration of Directed Energy (DE) and other high powered mission systems as well as platform integration and improving energy efficiency of those components and systems.  The mission of PMS 320 is to develop and provide smaller, simpler, more affordable and more capable electric power systems for all Navy platforms, focus Navy and industry investments, and reduce total ownership cost.  PEO Ships AM manages the SABER effort, responsible for protecting HM&E systems from cyber-attacks.

This PE serves as the bridge between Science and Technology (S&T) and ship platform and mission systems acquisition programs by identifying prospective applications for S&T research, advanced development, and performing additional product development and qualification when necessary to meet platform or mission system requirements.  This PE also includes the HM&E cybersecurity SABER development.  The HM&E systems to be protected from cyber-attack by SABER include Machinery Control Systems, steering control systems, Electric Power Systems, Damage Control and Firefighting, Auxiliary Machinery and Fluid Systems, Engines and Power Transmission Systems,  Gas Turbine Systems, Video Systems, as well as other HM&E systems.  SABER will allow the ship to better protect, detect, respond, and recover itself from a cyber-attack.
                                 
                                     
                                         29.953
                                         22.109
                                         21.251
                                         21.251
                                    
                                     
                                         22.406
                                         27.109
                                         25.408
                                         25.408
                                    
                                     
                                         -7.547
                                         5.000
                                         4.157
                                         4.157
                                    
                                     
                                         
                                             5.000
                                        
                                         
                                             -0.458
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     4.299
                                                     4.299
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.142
                                                     -0.142
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -7.089
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $2.086 million to account for the availability of prior year execution balances.

The increase in PU 2471, Integrated Power Systems, from FY 2019 to FY 2020 is to support development of the modular scalable multi-purpose Energy Magazine which enables new shipboard pulsed, high power directed energy weapons (lasers) and sensors.
                                
                                 
                                     
                                         2471
                                         Integrated Power Systems (IPS)
                                         
                                             221.748
                                             22.406
                                             22.109
                                             25.408
                                             25.408
                                             42.825
                                             31.709
                                             24.465
                                             24.292
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports the development and transition of Naval Power and Energy Systems including power generation, power conversion, power distribution, energy storage, power utilization and automation and control functions for fully integrated electric propulsion (such as T-AKE -1 class or DDG 1000 class), hybrid electric propulsion (such as LHD 8 and LHA(R) class), as well as legacy mechanical propulsion ships (such as DDG51 class). This project supports optimized integration of Directed Energy (DE) and other high powered mission systems, appropriate component and system controls, integration of components and systems into future and current ships, and providing power and energy system solution alternatives to new and existing platforms. Existing ships' power systems require optimized integration via energy storage and advanced controls techniques to withstand the effects of DE and other high powered mission systems and avoid negative impacts to power generating equipment (diesel/gas turbine engines and generators).  

Project developments are aligned with the Navy's 30 year shipbuilding plan via the Naval Power and Energy Systems Technology Development Roadmap (TDR), which outlines the way ahead for future developments and provides a basis for coordinated planning and investment by the Navy and private industry. 

This project develops and transitions products that electrically integrate and provide power to mission systems, integrates those components and systems into ship platforms, increases energy efficiency, and provides cybersecurity capabilities for current in-service Hull, Mechanical and Electrical (HM&E) systems as well as future systems. 

The systems developed by this Project are the power and energy foundation of the ships kill chain, and are developed with efficiency requirements as part of total life cycle cost minimization.  Efforts within Power and Energy Systems are to design, develop, test and integrate shipboard power systems to incorporate advanced sensors, directed energy and other advanced weapons. Design and testing includes modeling and simulation, as well as land based testing, to reduce risk and demonstrate readiness for shipboard use.   

Cybersecurity: Situational Awareness, Boundary Enforcement & Response (SABER) is a joint effort between PEO Ships, NAVSEA 21, PEO Carriers, NAVSEA 05Q (Afloat Cybersecurity Engineering Division), and supported by NSWC Philadelphia Division, to protect shipboard Hull, Mechanical, and Electrical (HM&E) systems from cyber-attacks.  SABER will use different sensors to monitor the HM&E network and system communications to detect potential attacks.  These sensors will feed information back to the central SABER Rack where Cyber Situational Awareness (SA) software will analyze the communications and produce alerts on any anomalies.  SABER will also include Boundary Defense capabilities at points where communications come into the HM&E enclave from other enclaves or functional domains (e.g., Navigation, Combat, C4I, Aviation).
                                             
                                                 
                                                     Power and Energy Systems
                                                     
                                                         
                                                             15.566
                                                             0
                                                             Delivered the 4.2MW AG9160RF Gas Turbine Generator (GTG) to the Naval Surface Warfare Center (NSWC) - Philadelphia, PA for DDG51 Flight III electrical integration testing. The AG9160RF Gas Turbine Generator (GTG) is an upgrade to the DDG1000 auxiliary gas turbine and will provide increased power to meet DDG51 Flight III requirements for advanced sensors and future weapons with reduction in life cycle costs through increased fuel efficiency over legacy gas turbine generator sets.

Delivered two (2) Air and Missile Defense Radar (AMDR) Power Conversion Modules (PCM) Low Rate Initial Power (LRIP) units to DDG51 Flight III land based test site, Philadelphia, PA. Continued to provide support for AMDR PCM units during PCM / AMDR combat system integration testing and electrical system validation testing at the DDG 51 Flight III test sites. AMDR PCM provides power conversion from ship's 4160 Volts Alternating Current (VAC) distribution systems to 1000 Volts Direct Current (VDC) to support the AMDR on DDG 51 Flight III Class Ships.

In order to obtain early insight into the effects of high power and energy mission systems on ships electric power systems, evaluate shipboard power and energy systems, and evaluate power system performance at lower cost than full-scale hardware system testing, simulated electrical system integration testing using power and energy system components will be conducted at the Center for Advanced Power System at Florida State University (FSU CAPS). This low-cost approach to testing is referred to as Power Hardware In the Loop (PHIL). PHIL includes development of component computer models that simulate and emulate actual operating machinery components and shipboard power and energy systems. PHIL testing replaces component models with hardware once hardware development is complete. PHIL testing costs less than full scale hardware system testing, shortens development time, and affords the opportunity to identify and mitigate risks in a deliberate fashion from specification development to computer model development to hardware development resulting in a more affordable and robust end product.  In FY 2018, five (5) PHIL demonstrations were completed.  PHIL demonstrations to date have replaced component computer models with the United Kingdom's Flywheel Energy Storage System (FESS), the ESM prototype unit developed by this PE, and Advanced Circuit Protection Devices developed by Office of Naval Research (ONR). (Note: The results of the FESS and Energy Storage Module (ESM) prototype PHIL demonstrations were exchanged with the United Kingdom (UK) Ministry of Defence (MOD) via the Advanced Electrical Power and Propulsion Project (AEP3) Project Arrangement and the OSD Coalition Warfare Program (CWP) Directed Energy Power Systems (DEPS) project.)

PHIL testing of the ESM prototype demonstrated Energy Magazine (EM) which serves as the energy resource to enable the introduction of pulsed high power and energy weapons and sensor systems by providing a buffered interface between legacy power systems and new generation weapons and sensors. Conducted PHIL testing of emulated high powered weapons and sensors into ships electrical systems at FSU CAPS. Completed simulated electrical system integration testing of multiple pulsed mission systems integrated into a single branch of a ship's power system in stressing scenarios requiring controlled power flow.

Completed simulated electrical system integration testing of multiple pulsed mission systems along with a large sensor load integrated into a new Integrated Power & Energy System (IPES) architecture, focused on demonstrating fault detection and isolation utilizing new Medium Voltage Direct Current (MVDC) circuit breakers developed by ONR and transitioning to PMS 320. IPES adds distributed EM functionality and advanced cyber safe controls to an integrated power system for enhanced survivability, efficient sharing of power and energy resources between ship propulsion, mission systems and ship service loads.

Conducted a design review and verified suitability of the ESM prototype for use in Stable Backup Power (SBP) applications.  Evaluated ESM prototype for use in providing shipboard energy storage to reduce individual component Uninterruptible Power Supply (UPS) systems.

Continued to refine real time simulation models of various ship classes to reflect learning and state of ongoing development of power and energy system components and pulsed, high power and energy weapons and sensor systems (i.e. Directed Energy Weapons, e.g. laser). 

Completed planning for FY 2019 simulated electrical system integration testing using real time power hardware in the loop.  Developed performance specification for next generation compact high power Advanced Power Generation Module (APGM). Developed computer component models and commenced system level modeling and simulation efforts).
                                                        
                                                    
                                                     
                                                         
                                                             13.241
                                                             0
                                                             This PE has pursued an evolutionary energy storage development strategy for surface ships.  Prior to FY 2019, this PE has designed, built, and tested the Energy Storage Module (ESM) prototype.  

Energy Magazine (EM) Prototype:  Execute an Engineering Change Proposal (ECP) to update the power electronics and battery cabinets to meet Navy qualification standards for ship installation.  Specific FY 2019 efforts include design, ordering Long Lead Time Material (LLTM) as required, and commencing the build of the Energy Magazine (EM) prototype; and, commencing safety testing on redesigned battery modules.  

Energy Magazine (EM):  Develop technical specification, Acquisition Plan (AP) and Request For Proposal (RFP) for FY20 procurement of shipboard modular, scalable, multi-purpose Energy Magazine (EM) based on lessons learned from multiple related projects in energy storage, thermal management, circuit protection and controls.  

Complete development of EM performance simulation models that capture the behavior of the system, conduct control system analysis, generate detailed interface requirements, and generate test scenarios and sequences. 

Continue to identify requirements for Advanced Controls in order to take full advantage of the ship's power and energy resources to deliver to the mission systems the power and energy they require when required.  Advanced controls configure the system to operate at max efficiency when appropriate and switch to max performance when necessary through three-way communication and control between the machinery control system, mission planning and pulsed high power and energy weapon systems and sensors.   In FY 2019, this PE will evaluate and demonstrate the reduction in required energy storage that is achieved through the implementation of control methodologies that optimize the use and delivery of power to the mission loads.  

Continue to conduct PHIL demonstrations.  In FY 2019 PHIL demonstrations will focus on DDG 51 FLT III and future surface combatants with multiple high pulsed power loads; derisking EM, demonstrating advanced electrical architectures, power conversion equipment, and controls for implementation into an Integrated Power and Energy System (IPES).  

Conduct feasibility studies, cost based assessments, and begin developing technical and performance specifications for an Integrated Power & Energy System (IPES) in support of future surface combatant power and energy requirements. Identify shared energy storage and advanced controls requirements enabling an affordable, scalable and flexible power system to meet current and future needs. Refine IPES notional architectures and risk assessments through studies and industry engagement.  Develop computer component models and commence system level modeling and simulation efforts. Plan for land based testing activities. 


Advanced Power Generation Modules (APGM):  Continue to define performance requirements, explore trade space in next generation compact high power Advanced Power Generation Modules (APGM), develop characterization data used to conduct ship design studies and to establish a benchmark for performance comparison, develop a stand-alone technical description document which describes performance characteristics, evaluate the effect of large pulse loads from future electric weapons on the cycle life of gas turbine engines, and engine capability to respond to such pulse loads without an unacceptable reduction in time between overhaul.  Specific FY19 efforts include utilizing previously developed Gas Turbine Generator (GTG) computer based model in a virtual IPES modeling environment with power system models.  Further realistic simulations employing scaled APGM models will be run in a ship representative electrical architecture at Sandia National Laboratory to determine system interactions and stability. 

Advanced Power Conversion Module (APCM):  Conduct feasibility studies, Cost Based Assessments, and begin developing performance and technical specifications for next generation compact high power Advanced Power Conversion Module (APCM) incorporating high band gap materials such as silicon carbide. Develop computer component models and commence system level modeling and simulation efforts.
                                                        
                                                         
                                                             16.457
                                                             0
                                                        
                                                         
                                                             16.457
                                                             0
                                                             Increase warfighting capabilities using pulsed high power and energy weapons and sensors (i.e., lasers, advanced radars, etc.) require shipboard energy storage systems to provide a buffer between legacy ship electric distribution systems and the power and energy requirements of new generation weapons and sensors. This PE continues to pursue an evolutionary energy storage development strategy for surface ships.

EM prototype:  Complete safety testing on the redesigned battery modules. Complete build and commence electrical integration testing of the EM prototype.  Support PEO IWS and ONR laser testing.  Evaluate performance of the EM prototype and, as applicable, incorporate lessons learned into EM procurement.   

Energy Magazine (EM):  Following source selection, award Energy Magazine (EM) contracts to up to two (2) vendors to fulfill the need for at least two (2) viable sources of supply for EM with domestic lithium ion batteries and power electronics for shipboard applications.  In FY 2020, selected vendors will begin design of a modular, scalable, multi-purpose Energy Magazine (EM); an energy storage system that serves as the energy resource to enable the introduction of pulsed high power and energy weapons and sensor systems.  EM simultaneously supports multiple pulsed loads such as laser, electronic warfare, radars, etc.  When fully integrated, EM is expected to also reduce the number of Uninterruptable Power Supply (UPS) on ships which decreases maintenance and costs.  

The EM buffers and protects the ship power system while providing requisite power quality (specific dynamic interfaces (how quickly power/energy is required)) to support directed energy weapons and sensors. As part of EM development, this PE is pursuing a variety of energy storage media and a common interface to these various storage media for ease of interoperability and interchangeability in the future. Examples of energy storage media include advanced batteries (i.e., lithium iron phosphate), capacitors, ultra-capacitors, and flywheels. The EM aligns with PEO IWS plans for development and deployment of shipboard high power directed energy weapons and sensors.


Conduct system simulations that focus on EM performance, generate detailed interface requirements, test scenarios and sequences, and incorporate in PHIL demonstration(s).

Continue to identify requirements for Advanced Controls in order to take full advantage of power and energy resources within the ship's machinery control system and to deliver mission systems the power and energy they require when required.  Advanced controls configure the system to operate at max efficiently when appropriate and switch to max performance when necessary through three-way communication and control between the machinery control system, mission planning and pulsed high power and energy weapon systems and sensors. In FY20 this PE will perform advance control optimization based on impact, availability, and resources with a focus on how to use controls to optimize the amount and cost of energy storage in the system taking into consideration stability and pulse-power support for determining energy storage needs.  

Continue to conduct PHIL demonstrations.  In FY 2020 PHIL demonstrations will focus on a modular scalable multi-purpose Energy Magazine and future surface combatants with multiple high pulsed power loads; demonstrating advanced electrical architectures, power conversion equipment, and controls for implementation into an Integrated Power and Energy System (IPES).

Continue to conduct feasibility studies, cost based assessments, and develop technical and performance specifications for an Integrated Power & Energy System (IPES) in support of Future Surface Combatant power and energy requirements.  Identify shared energy storage and advanced controls requirements enabling an affordable, scalable and flexible power system to meet current and future needs. Refine IPES notional architectures and risk assessments through studies and industry engagement. Draft performance specifications for IPES system, equipment and components. 

Execute computer component models and system level modeling and simulation efforts. Plan for land based testing activities.

This PE will transition ONR Future Naval Capabilities (FNC) products, advanced circuit protection devices and Multi-Functional Energy Storage Module (MFESM).  FY 2020 efforts include testing and documentation to transition into EM and APCM.

Advanced Power Generation Modules (APGM):  Continue to define performance requirements, explore trade space in next generation compact high power Advanced Power Generation Modules (APGM), continue to develop characterization data used to conduct ship design studies and to establish a benchmark for performance comparison, continue to develop a stand-alone technical description document which describes performance characteristics, continue to evaluate the effect of large pulse loads from future electric weapons on the cycle life of gas turbine engines, and engine capability to respond to such pulse loads without an unacceptable reduction in time between overhaul.

Advanced Power Conversion Module (APCM): Continue to conduct feasibility studies, Cost Based Assessments, and developing performance and technical specifications for next generation compact high power Advanced Power Conversion Module (APCM) incorporating high band gap materials such as silicon carbide. Continue to develop computer component models and system level modeling and simulation efforts. FY 2020 efforts include evaluating the use of silicon carbide high band gap material in EM.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is to support development of the modular scalable multi-purpose Energy Magazine which enables new shipboard pulsed, high power directed energy weapons (lasers) and sensors.
                                                    
                                                
                                                 
                                                     Naval Power Technology Development / Platform Integration & Transition
                                                     
                                                         
                                                             1.104
                                                             0
                                                             Continued to execute the Advanced Electric Power and Propulsion Systems Development Project ((short title is AEP3), Project Arrangement (PA) ref DoD-MOD-N-12-0001 which is an agreement between the US and UK Governments to cooperate on a scope of work associated with characterizing, developing, modeling, and de-risking electrical power and propulsion system architectures and equipment for future surface and submarine platforms to meet the needs of both Navies. Completed execution of PA complimentary effort (Directed Energy Power Systems (DEPS)) under the Coalition Warfare Program (CWP).    

Continued to develop power and propulsion system configurations in support of future surface ship acquisition programs.  Developed alternative power and propulsion solutions for future surface combatants and amphibious ships. Continued to improve baseline power system performance by performing analysis, modeling and simulation, life cycle cost analysis, producibility studies, module development, and ship integration studies and planning. Continued to analyze alternatives for supplying power to advanced radars, combat systems, and electric weapons power demands and potential interfaces to develop optimum alternative solutions. Continued assessments of Naval Power and Energy System alternate architectures to best meet emerging ship requirements.

Completed biennial update of the Naval Power and Energy Systems (NPES) Technology Development Roadmap (TDR). Supported maturation and transition of ONR Future Naval Capabilities (FNC) products to meet NPES TDR identified gaps.

Continued to support maturation and transition of ONR Future Naval Capabilities (FNC) products to meet NPES TDR identified gaps.

Continued Combat Power and Energy System Overarching Integrated Product Team (OIPT).

Continued to generate strategy, technology development plan and resource requirements for future surface combatant integrated power and energy system.
                                                        
                                                    
                                                     
                                                         
                                                             1.104
                                                             0
                                                             Continue to execute the Advanced Electric Power and Propulsion Systems Development Project (short title is AEP3), Project Arrangement (PA) ref DoD-MOD-N-12-0001 which is an agreement between the US and UK Governments to cooperate on a scope of work associated with characterizing, developing, modeling, and de-risking electrical power and propulsion system architectures and equipment for future surface and submarine platforms to meet the needs of both Navies. 

Continue to develop power and propulsion system configurations in support of future surface ship acquisition programs. Develop alternative power and propulsion solutions for future surface combatants and amphibious ships. Continue to improve baseline power system performance by performing analysis, modeling and simulation, life cycle cost analysis, producibility studies, module development, and ship integration studies and planning. Continue to analyze alternatives for supplying power to advanced radars, combat systems, and electric weapons power demands and potential interfaces to develop optimum alternative solutions. Continue assessments of Naval Power and Energy System alternate architectures to best meet emerging ship requirements.

Commence biennial update of the Naval Power and Energy Systems (NPES) Technology Development Roadmap (TDR).  

Continue to support maturation and transition of ONR Future Naval Capabilities (FNC) products to meet NPES TDR identified gaps. 

Support transition from ONR of Silicon Carbon (and other high bandgap semiconductor materials) based power electronic modules.  High band gap semiconductor materials operate at high speeds and temperatures as compared with silicon based materials affording more compact, thermally tolerant power conversion equipment making them highly desirable for naval applications.  

Continue Combat Power and Energy System Overarching Integrated Product Team (OIPT).

Continue to generate strategy, technology development plan and resource requirements for future surface combatant integrated power and energy system.
                                                        
                                                         
                                                             1.104
                                                             0
                                                        
                                                         
                                                             1.104
                                                             0
                                                             Continue to execute the Advanced Electric Power and Propulsion Systems Development Project (short title is AEP3), Project Arrangement (PA) ref DoD-MOD-N-12-0001 which is an agreement between the US and UK Governments to cooperate on a scope of work associated with characterizing, developing, modeling, and de-risking electrical power and propulsion system architectures and equipment for future surface and submarine platforms to meet the needs of both Navies.

Continue to develop power and propulsion system configurations in support of future surface ship acquisition programs.  Develop alternative power and propulsion solutions for future surface combatants and amphibious ships. Continue to improve baseline power system performance by performing analysis, modeling and simulation, life cycle cost analysis, producibility studies, module development, and ship integration studies and planning. Continue to analyze alternatives for supplying power to advanced radars, combat systems, and electric weapons power demands and potential interfaces to develop optimum alternative solutions. Continue assessments of Naval Power and Energy System alternate architectures to best meet emerging ship requirements.

Complete biennial update of the Naval Power and Energy Systems (NPES) Technology Development Roadmap (TDR). 

Continue to support maturation and transition of ONR Future Naval Capabilities (FNC) products to meet NPES TDR identified gaps.  

Support transition from ONR of Silicon Carbon (and other high bandgap semiconductor materials) based power electronic modules. High band gap semiconductor materials operate at high speeds and temperatures as compared with silicon based materials affording more compact, thermally tolerant power conversion equipment making them highly desirable for naval applications.

Continue Combat Power and Energy System Overarching Integrated Product Team (OIPT).

Continue to generate strategy, technology development plan and resource requirements for future surface combatant integrated power and energy system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Situational Awareness, Boundary Enforcement & Response (SABER) formerly referred to as Cybersecurity Boundary Defense Capability
                                                     
                                                         
                                                             5.736
                                                             0
                                                             FY 2018 accomplishments include the successful deployment of two Non-Permanent Changes (NPCs) as prototypes of the Situational Awareness, Boundary Enforcement & Response (SABER) system, one each aboard a DDG-51 class and a LSD-49 class.  Three SABER sensors were designed and completed both Preliminary & Critical Design Reviews (PDR/CDR): two variants of the WeaselBoard (for DDG-51 class Engine Controller and generator Full Authority Digital Controller), and a Cyber Copper-wire Tap, with initial LRIP of 10-30 units.  Full-up SABER system architectures were complete for the DDG-51 class and CG-47 class in preparation for first installations in Q4 FY 2020.  RFIs were issued for both the SABER Computing Hardware contract and for the SABER Taps & Aggregators contract.  The RFP for SABER Computing Hardware was released.  Development of the Situational Awareness (SA) and Boundary Defense (BD) software tools and the High Availability ENvironment (HAVEN) continued throughout the year, with a couple build events with lab testing completed.  The final results of the initial Manpower & Training Analysis will be published.  The intent of SABER is to allow the ship to better protect, detect, respond, and recover from potential cyber-attacks on the HM&E enclave.
                                                        
                                                    
                                                     
                                                         
                                                             7.764
                                                             0
                                                             The plans for FY 2019 include monitoring the two NPCs and engaging with Ships Force to develop CONOPS for SABER.  The lessons learned from the NPCs will support the continued development of the SA and BD software, along with HAVEN.  Ship Change Documents and Ship Installation Drawings will be developed in support of FY 2020 installations.  SABER system architectures will be developed for additional ship classes in support of installations in FY 2021.  WeaselBoards for the DDG-51 class Universal Control Console and Data Interface Unit will be developed, and the Allen Bradley WeaselBoard will be re-designed based on the lessons learned from the EC and FADC designs.  Contracts for the SABER Computing Hardware contract and for the SABER Taps & Aggregators will be awarded.  The contractors will design the equipment and go through PDR/CDR for each unit.  Design and technical data packages for software and hardware solutions will be developed.  Full-up SABER system architectures will be developed for the HM&E enclaves of the following ship classes: DDG-51 Flight III, LHD 1/7, LPD-17, LSD, LHA, and DDG 1000.  R&D of a Cyber Fiber-wire Tap will begin, including light budget analysis of current HM&E fiber connections.  A Job Duty Task Analysis (JDTA) and follow-on Front End Analysis (FEA) will be completed for the SABER system.
                                                        
                                                         
                                                             7.847
                                                             0
                                                        
                                                         
                                                             7.847
                                                             0
                                                             The first production SABER Computing Hardware and SABER Taps & Aggregator units will be produced in FY 2020 to go through First Article Testing (FAT) to support full production for the first two installations in Q4 FY 2020 and installations scheduled for FY 2021.  SA and BD software development will continue, with evaluation of additional software products to add capabilities to the overall SABER portfolio.  A WeaselBoard for Siemens PLCs will be developed.  SABER system architectures will be developed for the remaining ship classes (installations in FY 2022 and beyond).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is associated with testing in support of planned permanent installations.
                                                    
                                                
                                            
                                             This program develops and transitions higher performance and more affordable electric power and propulsion systems to both new construction and back fit ship applications using an evolutionary acquisition approach. For new contract awards, full and open competition is utilized to the maximum extent possible to provide maximum benefit to the Navy at the lowest possible cost to the taxpayer. When able to meet Navy requirements, commercial technology is leveraged to further minimize cost to the Navy.  SABER efforts will maximize use of government field activity labs and HM&E equipment vendors. SABER will use SA and BD software tools with Government Purpose Rights or those which are open source as much as possible
                                             This project will execute 100% of the signed Technology Deployment Agreements with ONR; complete 100% of the advanced developments currently planned for the Energy Storage Module and Power Generation Module; achieve up to 10% Specific Fuel Consumption (SFC) improvement for Advanced Power Generation Module; mature technology to Technology Readiness Level (TRL) 6 by milestone decisions for ship acquisition program; and, complete design and development of Situational Awareness, Boundary Enforcement & Response (SABER) to protect HM&E systems on surface ships from cyber-attacks in alignment with the Task Force Cyber Awareness (TFCA) goals.
                                        
                                         
                                             
                                                 
                                                     Product Development
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                                                     Management Services
                                                     
                                                         
                                                             Management
                                                             C
                                                             CPFF
                                                             Herren Associates
                                                             Alexandria, VA
                                                             
                                                                 4.092
                                                                 
                                                                     2.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.500
                                                                     2018-10
                                                                
                                                                 
                                                                     1.584
                                                                
                                                                 
                                                                     1.584
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603573N_2471_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2471
                                                     
                                                         
                                                             Power and Energy Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Naval Power Technology Development / Platforms Integration & transition
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Situational Awareness, Boundary Enforcement & Response (SABER) previously Cybersecurity BDC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Silicon Carbide Power Electronics.  The Committee supports the Navy's investment to develop advanced power and energy technology to meet requirements for higher electric power loads through efficient means. The Committee understands that use of silicon carbide power modules may reduce the size and weight of power conversion modules and other electronic systems necessary for advanced sensors and weapon systems. The Committee recommends $5,000,000 for silicon carbide power electronics research and encourages the Secretary of the Navy to continue to invest in advanced power and energy technology and accelerate the qualification of silicon carbide power modules to be used on high power, mission critical Navy platforms.
                                             
                                                 
                                                     Silicon Carbide Power Modules
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Commence development of requirements and Silicon Carbide (SiC) Power Converter Simulation, Medium Voltage (MV) SiC Semiconductor Module Refinement and Validation, and MV SiC Semiconductor Module Endurance Test and Prototype Power Converter Development
                                                    
                                                
                                            
                                             Execute 100% of the intent of the FY 2019 Congressional Add to develop advanced power and energy technology to meet requirements for higher electric power loads through efficient means such as silicon carbide power modules which may reduce the size and weight of power conversion modules and other systems necessary for advanced sensors and weapon systems.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SiC Power Modules
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.750
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.750
                                                            
                                                        
                                                         
                                                             SiC Power Modules
                                                             WR
                                                             Naval Surface Warfare Center
                                                             Phila., PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             SiC Power Modules
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603581N
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                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     1338.875
                                     49.308
                                     37.997
                                     9.934
                                     9.934
                                     34.581
                                     81.035
                                     115.770
                                     75.657
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $2.500 million to account for the availability of prior year execution balances.
                                 This Program Element (PE) provides funds for detailed design, development, construction, issue resolution, certification, integration, and testing of the Littoral Combat Ship (LCS). LCS operates with focused-mission packages that deploy manned and unmanned vehicles to execute a variety of missions, including Anti-Submarine Warfare (ASW), Surface Warfare (SUW) and Mine Countermeasures (MCM). LCS also possesses inherent capabilities, regardless of the Mission package installed, including intelligence/surveillance/reconnaissance (ISR), LCS SUW will also include Maritime Interdiction/interception Operations (MIO), Anti-Terrorism/Force Protection (AT/FP), air warfare self-defense, joint littoral mobility and logistic support for movement of personnel and supplies. This relatively small, shallow-draft, high-speed surface combatant complements the U.S. Navy's Surface Fleet by operating in environments where it is impossible or undesirable to employ larger, deeper-draft, multi-mission ships. LCS can deploy independently to overseas littoral regions or remain on station for extended periods of time either with a battle group or through a forward-basing arrangement. LCS will operate with Carrier Strike Groups, Surface Action Groups, or independently as dictated by the mission and environment. Additionally, LCS can operate cooperatively with the U.S. Coast Guard and Allies.

Beginning in FY 2021, this PE also provides funds for the design, development, engineering, implementation, and testing of the combat system modifications for Lethality and Survivability (L&S) for the LCS Class.   The L&S upgrades include the development of a common Combat Management System (CMS) and integration and testing of government furnished systems including the Gun Weapon System (GWS), Electronic Warfare (EW) system and Decoy Launching System (DLS) for both LCS Class Variant ships.
                                 
                                     
                                         40.991
                                         27.997
                                         12.577
                                         12.577
                                    
                                     
                                         49.308
                                         37.997
                                         9.934
                                         9.934
                                    
                                     
                                         8.317
                                         10.000
                                         -2.643
                                         -2.643
                                    
                                     
                                         
                                             10.000
                                        
                                         
                                             -1.683
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.500
                                                     -2.500
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.143
                                                     -0.143
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     In FY18, $10.0M Congressional Add increase for LCS Immersive Virtual Shipboard Environment (IVSE) courseware and a  $1.683M reduction to support efforts for Small Business Innovation Research (SBIR). FY19 funding includes $10.0M Congressional Add for LCS Training Courseware. In FY20, the funding request was reduced by $2.500M to account for the availability of prior year execution balances and $0.143M due to Working Capital Fund (WCF) rate adjustments.
                                
                                 
                                     
                                         3096
                                         Littoral Combat Ship
                                         374
                                         
                                             1308.674
                                             20.215
                                             12.220
                                             8.781
                                             8.781
                                             31.833
                                             80.142
                                             114.855
                                             74.724
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $1.500 million to account for the availability of prior year execution balances.
                                             The RDT&E portion of the LCS Program comprises design and development efforts required to field the LCS Class Ships, including integration with the Mission Packages (MCM, ASW and SUW) activities both pre- and post-delivery. It includes the design and development effort required to support the introduction and deployment of a Flight 0+ baseline (LCS 3/4 and Follow) with incorporation of lessons learned from the design and construction of USS FREEDOM (LCS 1) and USS INDEPENDENCE (LCS 2). Additionally, it includes design, development, issue resolution, certification and testing efforts required to support the design baseline for the six year block buy in FY10-15. This baseline will include lessons learned from the LCS 1 through LCS 4.

The LCS design and development phases include platform design and development, experimentation, ship system design and integration, hull platform testing, development of Technical Data Packages (TDPs), total ship system engineering and integration, combat systems and warfare systems certification, and planning and conduct of system testing. These efforts include procurement of combat and warfare system elements and/or simulators to support production representative testing in support of design, development, and certification efforts and ordnance in support of testing.

The RDT&E portion of LCS funding also comprises formal Developmental and Operational Assessment testing of the LCS Ships and Mission Packages. Test and Evaluation (T&E) will concentrate on verifying integration and interoperability of employed technologies and systems in the LCS seaframe designs and modular mission packages to achieve the mission capabilities and performance requirements as defined in the LCS program's Flight 0 and Flight 0+ Capabilities Development Documents (CDD). T&E functions will include the evaluation of Critical Technical Parameters (CTP), Measures of Effectiveness (MOE), Measures of Suitability (MOS), and Key Performance Parameters (KPP) for the core seaframe and the focused missions.

Beginning in FY 2021, this budget provides funds for the design, development, engineering, implementation, and testing of the combat system modifications for Lethality and Survivability (L&S) for the LCS Class.   The L&S upgrades include the development of a common Combat Management System (CMS) and integration and testing of government furnished systems including the Gun Weapon System (GWS), Electronic Warfare (EW) system, and Decoy Launching System (DLS) for both LCS Class Variant ships.
                                             
                                                 
                                                     LCS System-of-Systems Development, Engineering & Experimentation
                                                     Provides for LCS Program systems engineering in support of Flight 0, Flight 0+, the FY10 Block Buy baseline design, and future procurement baseline design, development, certification, and production (including ship system design and integration); combat system and C4I design, integration, and test; aviation (manned and unmanned) integration; Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) mission package (MP) integration; logistics product development; and various systems engineering activities required to perform risk analyses of new design and production technology concepts.
                                                     
                                                         
                                                             14.583
                                                             0
                                                             Analyzed data from the full ship model test of the INDEPENDENCE hull and provided technical evaluations of results. Provided systems engineering support for Coastal Mine Reconnaissance (CMR), Airborne Mine Neutralization (AMN), and Near Surface Detection (NSD) modules integration testing on the FREEDOM Variant. Provided systems engineering support for Gun Missile Module (GMM), and Surface to Surface Mission Module (SSMM) Developmental Test (DT) and Operational Testing (OT) on the FREEDOM variant. Conducted analyses to qualify a lower cost, lighter weight thermal insulation on the INDEPENDENCE variant. Provided systems engineering support for Vertical Take-off and Landing Unmanned Aerial Vehicle (VTUAV) Initial Operational Test & Evaluation (IOT&E) on INDEPENDENCE Variant and VTUAV Dynamic Interface testing on the FREEDOM Variant. Provided Seaframe and Mission Systems engineering support to investigate, design, and develop technical solutions for design scope on both FREEDOM and INDEPENDENCE Variant Ships. Provided Seaframe and Mission Systems engineering support to certify equipment to include oversight of design changes required for any re-certification. Finalized technical and performance baseline for future ship procurements based on systems design and testing execution. Continued conducting studies in support of development of future technical and performance baseline design upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             9.792
                                                             0
                                                             Provide systems engineering support for Surface to Surface Mission Module (SSMM) TECHEVAL and IOT&E on the FREEDOM  Variant. Provide systems engineering support and complete VTUAV Dynamic Interface testing on the FREEDOM Variant. Provide systems engineering support for Anti-Submarine Warfare (ASW) DT on the Freedom Variant. Provide systems engineering support for the Assessment and Identification of Mine Susceptibility (AIMS), Advanced Mine Simulation System (AMISS) on the FREEDOM and INDEPENDENCE Variant Ships. Provide systems engineering support for the Advanced Degaussing System Calibration (ADG) on the FREEDOM Variant.
                                                        
                                                         
                                                             6.697
                                                             0
                                                        
                                                         
                                                             6.697
                                                             0
                                                             Provide systems engineering support for ASW DT on the INDEPENDENCE Variant. Provide systems engineering support for ASW DT, TECHEVAL and IOT&E Mission Package on the FREEDOM Variant.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to reduced LCS Test Program in FY20.
                                                    
                                                
                                                 
                                                     LCS Test & Evaluation
                                                     Execute formal LCS Developmental Testing and Operational Testing (DT/OT), including Live Fire Test & Evaluation (LFT&E), and procurement of T&E Ordnance. Execute DT and C4I integration and testing; aviation integration (manned and unmanned), Mine Countermeasures (MCM), Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) Mission Package (MP) integration.
                                                     
                                                         
                                                             5.632
                                                             0
                                                             Continued LCS Final Survivability Assessment Report. Continued Air Defense Seaframe Testing (ADT) in support of Probability of Raid Annihilation (PRA) Testing on the INDEPENDENCE Variant. Continued planning Air Defense for Self Defense Test Ship (ADST) as part of the PRA Testing on the INDEPENDENCE Variant. Completed IOT&E AN/DVS-1 Coastal Battlefield Reconnaissance and Analysis (COBRA) system testing on the INDEPENDENCE variant. Conducted Surface Warfare (SUW) Developmental Test (DT) Phase I on the FREEDOM Variant. Conducted LCS 5 and LCS 6 Full Ship Shock Trial (FSST) Post Availability Report. Commenced planning for Seaframe testing in support of PRA on the INDEPENDENCE Variant.
                                                        
                                                    
                                                     
                                                         
                                                             2.428
                                                             0
                                                             Complete LCS Final Survivability Assessment Report (FSAR). Complete ADST in support of the PRA on the INDEPENDENCE Variant. Complete SUW DT Phase I on the FREEDOM Variant. Conduct Advanced Degaussing (ADG) on the FREEDOM Variant.  Conduct Assessment and Identification of Mine Susceptibility (AIMS) testing Advanced Mine Simulation System (AMISS) testing on the FREEDOM Variant.  Conduct Vertical Take-off and Landing Unmanned Aerial Vehicle (VTUAV) Dynamic Interface testing on the FREEDOM Variant. Complete SUW Surface to Surface Mission Module (SSMM MP) Developmental Testing (DT), Technical Evaluation (TECHEVAL), and Initial Operational Test & Evaluation (IOT&E) on the FREEDOM Variant.  Commence Anti-Submarine Warfare (ASW) DT on the FREEDOM Variant.
                                                        
                                                         
                                                             2.084
                                                             0
                                                        
                                                         
                                                             2.084
                                                             0
                                                             Complete ASW DT on the INDEPENDENCE Variant. Conduct ASW DT Phase II, TECHEVAL, and IOT&E on the FREEDOM Variant. Complete planning for MCM DT on the INDEPENDENCE Variant. Begin planning MCM DT Phase I on the FREEDOM Variant.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY19 to FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2127
                                                     Littoral Combat Ship (LCS)
                                                     
                                                         1593.824
                                                         1674.428
                                                         14.000
                                                         14.000
                                                         24.860
                                                         0.000
                                                         41.530
                                                         0.000
                                                         0.000
                                                         16799.399
                                                    
                                                
                                            
                                             The LCS program takes an evolutionary approach to acquisition that emphasizes competition as a key to achieving affordability. Initially, two industry teams competed against each other with two distinctly different LCS designs.  The decision produced two flights with a vessel from each design: Flight 0 (LCS 1 and LCS 2); and Flight 0+ (LCS 3 and out). The Flight 0+ baseline incorporates lessons learned from the design, construction, and testing of the Flight 0 ships. The Navy conducted a limited competition amongst the existing LCS industry teams or team participants for the award of a contract for the construction of a block buy of up to ten (10) LCS Flight 0+ Class ships, with an objective of competitively awarding a single contract to a single industry team.

By Acquisition Decision Memorandum of December 23, 2010, the USD (AT&L) authorized execution of an alternative acquisition strategy for the FY 2010 through FY 2015 procurement of 20 seaframes through two ten-ship block buy contracts. On December 29, 2010, the Navy awarded two contracts for block buys of up to ten ships, beginning with the award to each contractor of one FY 2010 ship and associated non-recurring engineering, the development of the Technical Data Package (TDP), core class services, and associated data. This was followed by the contractual funding of one ship to each contractor in FY 2011 and two ships each funded in FY 2012 through FY 2014. 

On October 17, 2014 USD(AT&L) approved the Navy's plan to procure three ships in FY 2015 and three ships in FY 2016 by modifying the current block buy contracts. The modification to each of the block buy contracts completed the previously approved 20 ship block buy procurement and added options for two FY 2016 ships for a total of 26 LCS ships. The Navy's Acquisition strategy supported the procurement of three LCS ships in FY17, FY18, and FY19.
                                             The LCS Program achieved Milestone A and Program Initiation in May 2004 and Milestone B in February 2011. The LCS program conducts annual Defense Acquisition Board In-Process Reviews (DAB IPRs). The first Seaframe and Mission Module integrated program DAB IPR was conducted in January 2013 and is held in September thereafter.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development Summary
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 479.868
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 479.868
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 70.250
                                                                 
                                                                     2.023
                                                                     2018-02
                                                                
                                                                 
                                                                     1.460
                                                                     2018-11
                                                                
                                                                 
                                                                     1.056
                                                                
                                                                 
                                                                     1.056
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/PC
                                                             Panama City, FL
                                                             
                                                                 27.987
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.987
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NUWC/N
                                                             Newport, RI
                                                             
                                                                 10.039
                                                                 
                                                                     0.153
                                                                     2017-11
                                                                
                                                                 
                                                                     0.110
                                                                     2018-11
                                                                
                                                                 
                                                                     0.122
                                                                
                                                                 
                                                                     0.122
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 10.424
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWC/AD
                                                             Pax River, MD
                                                             
                                                                 25.062
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.062
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 17.722
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.722
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/PD
                                                             Philadelphia, PA
                                                             
                                                                 73.126
                                                                 
                                                                     1.906
                                                                     2018-02
                                                                
                                                                 
                                                                     1.375
                                                                     2018-11
                                                                
                                                                 
                                                                     1.105
                                                                
                                                                 
                                                                     1.105
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             Various
                                                             Government Activities
                                                             Various
                                                             
                                                                 52.775
                                                                 
                                                                     2.000
                                                                     2018-02
                                                                
                                                                 
                                                                     1.443
                                                                     2018-11
                                                                
                                                                 
                                                                     1.180
                                                                
                                                                 
                                                                     1.180
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Alion/CSC
                                                             Arlington, VA
                                                             
                                                                 49.802
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 49.802
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Various
                                                             Various
                                                             
                                                                 22.815
                                                                 
                                                                     1.863
                                                                     2018-02
                                                                
                                                                 
                                                                     1.344
                                                                     2019-03
                                                                
                                                                 
                                                                     1.070
                                                                
                                                                 
                                                                     1.070
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/CD
                                                             Bethesda, MD
                                                             
                                                                 10.113
                                                                 
                                                                     4.592
                                                                     2018-07
                                                                
                                                                 
                                                                     2.131
                                                                     2019-02
                                                                
                                                                 
                                                                     1.044
                                                                
                                                                 
                                                                     1.044
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             PEO IWS
                                                             Various
                                                             
                                                                 3.388
                                                                 
                                                                     1.987
                                                                     2018-07
                                                                
                                                                 
                                                                     1.886
                                                                     2018-12
                                                                
                                                                 
                                                                     1.072
                                                                
                                                                 
                                                                     1.072
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             WR
                                                             General Dynamics Bath Iron Works
                                                             Bath, ME
                                                             
                                                                 0.933
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.933
                                                            
                                                        
                                                         
                                                             Condition Based Maintenance
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 5.180
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.180
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.858
                                                                 
                                                                     0.059
                                                                     2017-11
                                                                
                                                                 
                                                                     0.043
                                                                     2018-11
                                                                
                                                                 
                                                                     0.048
                                                                
                                                                 
                                                                     0.048
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.008
                                                            
                                                        
                                                         
                                                             Frigate Government Engineering Support
                                                             WR
                                                             NSWC/CD
                                                             Carderock, MD
                                                             
                                                                 1.179
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.179
                                                            
                                                        
                                                         
                                                             Frigate Government Engineering Support
                                                             WR
                                                             NSWC/PD
                                                             Philadelphia, PA
                                                             
                                                                 0.468
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.468
                                                            
                                                        
                                                         
                                                             Frigate Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Alion
                                                             Arlington, VA
                                                             
                                                                 0.973
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.973
                                                            
                                                        
                                                         
                                                             Frigate Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Booz Allen Hamilton
                                                             McLean, VA
                                                             
                                                                 0.345
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.345
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation
                                                             C
                                                             CPAF
                                                             Alion/CSC
                                                             Arlington, VA
                                                             
                                                                 31.844
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.844
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 57.556
                                                                 
                                                                     0.416
                                                                     2018-07
                                                                
                                                                 
                                                                     0.179
                                                                     2018-11
                                                                
                                                                 
                                                                     0.079
                                                                
                                                                 
                                                                     0.079
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 58.230
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC/PD
                                                             Philadelphia, PA
                                                             
                                                                 66.344
                                                                 
                                                                     0.825
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 67.169
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC/PC
                                                             Panama City, FL
                                                             
                                                                 16.473
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 16.473
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 14.893
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.757
                                                                     2018-11
                                                                
                                                                 
                                                                     0.335
                                                                
                                                                 
                                                                     0.335
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 15.985
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC/COR
                                                             Corona, CA
                                                             
                                                                 18.186
                                                                 
                                                                     0.245
                                                                     2017-11
                                                                
                                                                 
                                                                     0.106
                                                                     2018-11
                                                                
                                                                 
                                                                     0.401
                                                                
                                                                 
                                                                     0.401
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 18.938
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 71.066
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.216
                                                                     2019-03
                                                                
                                                                 
                                                                     0.096
                                                                
                                                                 
                                                                     0.096
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 71.878
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             C
                                                             CPAF
                                                             LM/GD/Austal
                                                             Various
                                                             
                                                                 80.176
                                                                 
                                                                     0.890
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.173
                                                                
                                                                 
                                                                     0.173
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 81.239
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             PEO C4I
                                                             Charleston, SC
                                                             
                                                                 11.562
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.562
                                                            
                                                        
                                                         
                                                             T&E Ordnance/Ammunition
                                                             WR
                                                             PEO IWS
                                                             Various
                                                             
                                                                 22.544
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.544
                                                            
                                                        
                                                         
                                                             FSST Support
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 4.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.487
                                                            
                                                        
                                                         
                                                             Range Support
                                                             WR
                                                             NAWC/WD
                                                             Pt. Mugu, CA
                                                             
                                                                 3.468
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.468
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC/CD
                                                             Bethesda, MD
                                                             
                                                                 19.858
                                                                 
                                                                     2.756
                                                                     2018-02
                                                                
                                                                 
                                                                     1.170
                                                                     2019-02
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 24.784
                                                            
                                                        
                                                         
                                                             FSST Support
                                                             C
                                                             BA
                                                             National Science Foundation
                                                             Arlington, VA
                                                             
                                                                 2.671
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.671
                                                            
                                                        
                                                         
                                                             FSST Support
                                                             C
                                                             BA
                                                             NAVFAC Atlantic
                                                             Virginia Beach, VA
                                                             
                                                                 0.759
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.759
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             C
                                                             BA
                                                             Naval Research Laboratory
                                                             Washington, DC
                                                             
                                                                 1.099
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.099
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support- SEAPORT
                                                             C
                                                             CPAF
                                                             Alion/CSC
                                                             Arlington, VA
                                                             
                                                                 20.593
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.593
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.212
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.212
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3096
                                                     
                                                         
                                                             LCS FSAR: LCS Final Survivability Assessment Report
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADT: Air Defense Testing for Self Defense Test Ship
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADST in Support of PRA Testing: Air Defense Seaframe Testing - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FSST Post Availability Report - LCS 6: Post Availability Report - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FSST Post Availability Report - LCS 5: Post Availability Report - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DT SUW: Surface Warfare Developmental Test - Phase I - FREEDOM Variant
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IOT&E VTUAV: Vertical Take-off and Landing Unmanned Aerial Vehicle Initial Operational Test and Evaluation - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TECHEVAL SUW: Surface Warfare - Surface to Surface Mission Package (SSMM MP) Technical Evaluation - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADG Degaussing: Advanced Degaussing System - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AIMS Testing: Assessment and Identification of Mine Susceptibility - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AMISS Testing: Advanced Mine Simuation System - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             VTUAV Dynamic Interface Testing: Vertical Take-off and Landing Unmanned Aerial Vehicle Dynamic Interface Testing - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IOT&E SUW: Surface Warfare - Surface to Surface Mission Package (SSMM MP) Initial Operational Test and Evaluation  - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ASW DT: Anti-Submarine Warfare Developmental Test - FREEDOM Variant
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASW TECHEVAL: Anti-Submarine Warfare Technical Evaluation - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASW IOT&E: Anti-Submarine Warfare Mission Package Initial Operational Test and Evaluation - FREEDOM Variant
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASW DT: Anti-Submarine Warfare Developmental Test - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DT MCM: Mine Countermeasures Mission Package Developmental Testing  - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             L&S IPR 1: LCS Lethality & Survivability In Progress Review
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM TECHEVAL: Mine Countermeasures Mission Package Technical Evaluation - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM IOT&E: Mine Countermeasures Mission Package Initial Operational Test and Evaluation - INDEPENDENCE Variant
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             L&S IPR 2: LCS Lethality & Survivability In Progress Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM DT: Modular Mine Countermeasure Mission Package Developmental Testing  - FREEDOM Variant
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM IOT&E: Modular Mine Countermeasure Mission Package Initial Operational Test and Evaluation - FREEDOM Variant
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             L&S IPR 3: LCS Lethality & Survivability In Progress Review
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             L&S Combat System Certification: LCS Lethality & Survivability Combat System Certification
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             L&S Combat System Test Period: LCS Lethality & Survivability Combat System Test Period
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4506
                                         LCS Training
                                         374
                                         
                                             30.201
                                             19.442
                                             15.777
                                             1.153
                                             1.153
                                             2.748
                                             0.893
                                             0.915
                                             0.933
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $1.000 million to account for the availability of prior year execution balances.
                                             As a minimally-manned ship, the LCS uses a Train-to-Qualify (T2Q)/Train-to-Certify (T2C) training process in an off-ship/shore-based virtual ship trainer environment.  These simulators and blended training solutions focus on tactical, equipment operations, and maintenance training. When completely developed and procured, the LCS shore-based training capability will satisfy individual, team, unit, and force training, with an objective of meeting Capability Development Document (CDD) T2Q/T2C Key Performance Parameter (KPP) requirements.

FY2020 funding will complete the development of the Immersive Virtual Ship Environment (IVSE) and Virtual Reality (VR) courseware and associated simulators to achieve the training objectives.  Additionally, after fielding more of the systems and courseware, out-year funding will be utilized to upgrade training to maintain conformity with LCS configurations and approved operational technical manuals and procedures, as well as test and evaluate training devices to verify compliance with requirements.
                                             
                                                 
                                                     LCS Total System Training Architecture
                                                     
                                                         
                                                             19.442
                                                             0
                                                             FY18 funding provided for the development and testing of various training courseware to provide the fleet with these required training capabilities.  Funding provided Naval Air Warfare Center Training Systems Division (NAWC TSD) program management oversight as the LCS Training System Executive Agent. Funding was provided to continue Phase I and II of the IVSE combat systems courseware development, begin IVSE Deck Courseware development and oversee performance of the development efforts, while providing additional support efforts to the LCS Fleet Introduction Program Office (PMS 505).  This funding also supported NAVFAC efforts preparing for additional small ship homeports required by the Strategic Laydown plan.
                                                        
                                                    
                                                     
                                                         
                                                             15.777
                                                             0
                                                             FY19 funding provides for the development and testing of multiple training courseware products which provide the fleet with required training capabilities. Funding provides NAWC TSD program management oversight while they complete the development of LCS deck operations (both variants), continue combat systems IVSE courseware and begin the development of the combat systems part task trainer. NAWC will start the development of the VTUAV visual display trainer, oversee performance of the development effort, while providing additional support efforts to the LCS Fleet Introduction Program Office (PMS 505). This funding also supports continued NAVFAC efforts preparing for additional small ship homeports required by the Strategic Laydown plan.
                                                        
                                                         
                                                             1.153
                                                             0
                                                        
                                                         
                                                             1.153
                                                             0
                                                             FY20 funding provides the development of advanced Immersive Virtual Ship Environment (IVSE) courseware and associated simulators to achieve the training objectives. (Additionally, after fielding these systems and courseware, RDT&E funds will be utilized to upgrade training to maintain conformity with LCS configurations and approved operational technical manuals and procedures. RDT&E funds are also used to test and evaluate training devices to verify compliance with requirements.) RDT&E funding provides NAWC TSD program management oversight while they complete the LCS deck operations (both variants), continue combat systems IVSE courseware and the combat systems part task trainer. (NAWC will continue the development of the VTUAV visual display trainer, oversee performance of the development effort, while providing additional support efforts to PMS 505). This funding also supports continued NAVFAC efforts preparing for additional small ship homeports required by the Strategic Laydown plan.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         IVSE Deck courseware completes in FY2020.  All planned LCS Training Courseware products have been funded so although their development continues, FY20 funding will be focused on upgrading training to maintain conformity with LCS configuration.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5664
                                                     Surface Training Equipment
                                                     
                                                         81.595
                                                         227.791
                                                         233.175
                                                         233.175
                                                         171.634
                                                         114.680
                                                         79.313
                                                         77.409
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             PEO USC funding accounts for only a portion of the OPN 5664 line.
                                             Per the combined LCS Navy Training System Plan (NTSP), the LCS core crew training concept will meet Train to Qualify and Train to Certify requirements incrementally, with expected completion in FY20. In the interim, individual qualifications for LCS crew members will be accomplished through a combination of vendor training, existing Navy training, new LCS courses and trainers that are presently online, and Under Instruction (U/I) time aboard LCS ships, prior to reporting for duty. Shore-based training requirements cannot be fully met with the interim LCS training strategy. Full realization will be achieved with the completed standup of the San Diego LCS Training Facility (LTF), which includes the Integrated Tactical Trainers, Bridge, Readiness Control Officer (RCO), Combat Systems and Mission Package Training System (MPTS) part-task trainers, the Common Mission Package Trainer (CMPT), Mission Bay trainer and Virtual Reality Labs to support the Train to Qualify operations and maintenance pipeline courses.
                                             T2Q will succeed and support mission accomplishment in the long run only if commanders have confidence that the output is valid, reliable, and standardized. To justify that confidence, training outcomes must mirror, and therefore predict, critical mission outcomes. To achieve that result a set of objective, performance-based measures, metrics, and standards is being developed for each watch station and billet requirement. For qualifications to be truly predictive, they must be guaranteed by the application of objective measures that vary little between evaluators. New courses such as the Surface Warfare Officers School (SWOS) LCS Officer of the Deck (OOD), Junior Officer of the Deck (JOOD) and the LCS Shore-Based Trainer Capstone courses have been designed to meet T2Q standards.  Ultimately, success of the training acquisition strategy will be objectively validated by accomplishment of PQS by the sailors as determined by the IVSE and achievement of all requirements in the LCS Training Manual (TRAMAN) as assessed by LCS Squadrons and appropriate Afloat Training Groups (ATG).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Deck/Mission Bay Courseware
                                                             C
                                                             FFP
                                                             Cubic
                                                             Orlando, FL
                                                             
                                                                 1.878
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.550
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.578
                                                            
                                                        
                                                         
                                                             Combat Systems Courseware
                                                             C
                                                             FFP
                                                             Cubic
                                                             Orlando, FL
                                                             
                                                                 14.200
                                                                 
                                                                     10.062
                                                                     2017-11
                                                                
                                                                 
                                                                     7.316
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 7.800
                                                                 39.528
                                                            
                                                        
                                                         
                                                             Eng. Training Coursware
                                                             C
                                                             FFP
                                                             Cubic
                                                             Orlando, FL
                                                             
                                                                 1.092
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.092
                                                            
                                                        
                                                         
                                                             Training Development - Support
                                                             WR
                                                             NAWC/TSD
                                                             Orlando, FL
                                                             
                                                                 7.750
                                                                 
                                                                     3.375
                                                                     2017-11
                                                                
                                                                 
                                                                     0.587
                                                                     2018-11
                                                                
                                                                 
                                                                     0.251
                                                                
                                                                 
                                                                     0.251
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             VTUAV/MH60
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.178
                                                                
                                                                 
                                                                     0.178
                                                                     2019-11
                                                                
                                                                 6.270
                                                                 7.448
                                                            
                                                        
                                                         
                                                             Combat System Part Task Trainer
                                                             C
                                                             FP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Mission Bay Trainer
                                                             C
                                                             CPAF
                                                             Cubic
                                                             Orlando, FL
                                                             
                                                                 0.822
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.822
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Human Systems Integration
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren Virginia
                                                             
                                                                 0.524
                                                                 
                                                                     0.180
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Information Assurance
                                                             WR
                                                             NSWC, DN
                                                             Dam Neck, VA
                                                             
                                                                 1.614
                                                                 
                                                                     1.500
                                                                     2017-11
                                                                
                                                                 
                                                                     1.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training ISEA
                                                             WR
                                                             NSWC/PHD
                                                             Port Huenume, CA
                                                             
                                                                 0.741
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.194
                                                                
                                                                 
                                                                     0.194
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Center SME/NAVFAC
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.067
                                                                 
                                                                     0.170
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Support
                                                             C
                                                             CPAF
                                                             Various
                                                             Various
                                                             
                                                                 1.513
                                                                 
                                                                     3.655
                                                                     2018-03
                                                                
                                                                 
                                                                     1.174
                                                                     2019-03
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603581N_4506_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4506
                                                     
                                                         
                                                             Interactive Virtual Shipboard Environment: DECK IVSE- Development: DECK IVSE  Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
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                                             Congressional Add funding will be used to develop advanced Immersive Virtual Ship Environment (IVSE)/ Virtual Reality (VR) courseware and associated simulators to achieve the training objectives. Funding will continue the Courseware development efforts of the LCS IVSE Deck Operations (both variants FREEDOM / INDEPENDENCE) and LCS IVSE Combat Systems Trouble Shooting Courseware (both variants FREEDOM / INDEPENDENCE).
                                             
                                                 
                                                     LCS Training Courseware
                                                     
                                                         9.651
                                                         Continued the Courseware development efforts of the LCS IVSE Deck Operations (both FREEDOM / INDEPENDENCE variants) and LCS IVSE Combat Systems Trouble Shooting Courseware (both FREEDOM / INDEPENDENCE variants).
                                                    
                                                     
                                                         10.000
                                                         Continued the Courseware development efforts of the LCS IVSE Deck Operations (both FREEDOM / INDEPENDENCE variants) and LCS IVSE Combat Systems Trouble Shooting Courseware (both FREEDOM / INDEPENDENCE variants).
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                                 Chief of Naval Operations (CNO) created the Navy's Strike Force Interoperability (SFI) program in 1998 in response to critical shortfalls in the introduction of integrated and interoperable System of Systems (SoS) to deploying Strike Forces. Interoperability concerns still exist today as new systems are introduced to the Fleet, interoperating with older systems, and the complexity of the Systems of Systems integration has continued to increase.  These programs help prevent the situation that occurred in 1998 by catching those critical shortfalls before the systems are released to the Fleet.  Warfighters depend on these programs on a daily basis to remove or reduce the interoperability risk associated with the systems they are tasked to operate. Commander, Naval Sea Systems Command (COMNAVSEA) acts as management lead for Joint System Command (SYSCOM) system certification policy and guidance and certifies platforms for interoperability within the platform and throughout the enterprise, in accordance with Commander, US Fleet Forces Command/Commander, Pacific Fleet COMUSFLTFORCOM/COMPACFLT) Ins. 4720.3C dated 18 SEP 2017 (C5ISR Modernization Policy).  COMUSFLTFORCOM/COMPACFLT INST. 4720.3C also requires that COMNAVSEA act as administrative agent for Naval Information Forces (NAVIFOR) Command and Control, Communications, Computers, Combat Systems, Intelligence, Surveillance and Reconnaissance Modernization Process (C5IMP), and execution agent for Navy Command and Control, Communications, Computers, Combat Systems, Intelligence, and Surveillance and Reconnaissance Modernization Council (NCMC).  This program conducts Interoperability Assessments that are required to certify Aircraft Carriers, Amphibious Assault Ships, and Surface Combatants in accordance with the Naval Warfare System Certification Policy (NWSCP) NAVSEAINST 9410.2A, NAVAIR 5230.20, AND SPAWAR 5234.1).  The SFI program ensures overall Strike Force Interoperability is characterized and assessed.  COMNAVSEA is assigned central United States Navy (USN) responsibility for interoperability, directing the development of policy and architecture for Strike Force Warfare Systems engineering and implementation of common warfare systems engineering processes. 


There are three priorities within the Strike Force Interoperability Program: 

(1) Support Fleet "as-is" state which includes Navigation System Certification (NAVCERT), Strike Group Interoperability (SGI) Capabilities & Limitations (CAPS&LIMS), and Interoperability Tactical Information Coordinator Technical Aids (TIC TECHAIDs).  These functions provide the critical review, assessment and documentation to properly inform the warfighter of the status of the interoperability for the systems they operate.

(2) Support Ship's system modernization (non-HME) including warfighting capability & other C5I upgrades including C5IMP Baseline Management.  These functions ensure the warfighter is provided integrated and interoperable fielded systems to fulfill mission success. 

(3) Support Ship Warfare System Certification & Force Level Assessments. This includes Warfare Systems Certification, Interoperability Certification, Force Level Interoperability Analysis, & Assessments, Cybersecurity Assessments and recommendations for improvements to the program offices for implementation at the systems' level.  This critical function provides the confidence to the warfighter they are getting the best possible systems and that through the certification process the systems have been properly tested and assessed to ensure the best possible interoperability. 

Project 0164 Combat System Integration: 
This project consists of five key Pillars executed within the Strike Force Interoperability (SFI) Program:

(1) Command & Control, Communications, Computer, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP).  The C5IMP validates the introduction of new systems and upgrades to existing systems into the fleet and ensures systems' maturity prior to shipboard installation thereby reducing risk and enhancing readiness and effectiveness of deploying ships and strike groups.  

(2) Warfare Systems Certification (WSCERT), which is essential to validating the maturity and operational performance of warfare systems prior to Fleet delivery and deployment.

(3) The integrated Navigation System Certification (NAVCERT) program certifies the shipboard integrated navigation suite for safe navigation using the Electronic Charting and Display Information System Navy (ECDIS-N) as the primary plot.  To support Strike Force Interoperability and ship's mission requirements, it ensures that the installed integration navigation suite provides accurate and timely navigation information (position, velocity, speed, heading, roll, and pitch) to all navigation data consumers (Warfare/Weapons Systems, Control Systems, and precision approach and landing systems).  This ensure the safe maneuver of naval forces to execute missions throughout the full spectrum of conflict. 

(4) Interoperability Certification and Assessment (IOP C&A) is the critical independent assessment of strike group warfare systems operational performance. Interoperability assessment examines force level engagement threads, aircraft control, air battle management, and operational displays to ensure the warfighter is being provided the most interoperable systems available. Assessments of deploying ships in strike force configurations are accomplished through the use of the Navy's Distributed Integration and Interoperability Assessment Capability (DIIAC) which supports the Deputy Assistant Secretary of the Navy (DASN) "shift to the left" policy by providing early interoperability testing in the acquisition lifecycle.  It is a Commander, U.S. Fleet Forces Command (CFFC) and Commander U.S. Pacific Fleet (COMPACFLT) requirement that all strike forces undergo interoperability assessment testing in the DIIAC prior to deployment.  The support for DASN and requirements of the combatant commander cannot be accomplished without the full funding of these programs.  Interoperability certification results are used to develop fleet tactical tools (Capabilities & Limitations (C&L) documentation and Tactical Information Coordinator Technical Aids (TIC TECHAIDS)) on which the warfighters rely daily, that ensure that systems' operators understand the interoperability capabilities and limitations of their combat systems, as well as all units within the networked architecture, and have the watch station tools necessary for the execution of their tactical responsibilities.  These are Fleet desired and NAVSEA required programs that must be fully funded to ensure the warfighter awareness of Strike Force Interoperability. 

(5) Cybersecurity Certification and Assessment (CYBER C&A), the assessment of systems' cybersecurity, as directed by OPNAV memorandum 5400 Ser N2N6/4U1119089, including compliance with DODi 8500.01 for each warfare system element, identifies vulnerabilities at both the element, system and enclave levels, and assesses a ship's  IT/IA Cybersecurity posture in support of Warfare Systems Certification IAW the NAVSEAINST 9410.2 (series). Assessments of deploying ships in strike force configurations for its Cybersafe Readiness are accomplished through the use of the Navy's USS Secure environment leveraging existing navy labs and DOD Cyber Ranges and Fleet exercises using the cyber table top technique, red team, blue team, and cyber specific metrics/measure analysis to evaluate the system's and enclaves' ability to detect, react and response to achieve its warfare mission requirement.  System commands and programs of record also use these cyber assessments to guide their development of specific procedures for immediate response to cyber threats while maintaining maximum operational effectiveness. The cyber assessment results and ship systems and enclaves response procedures are also used to develop Fleet Cyber Tactical Tools (Capabilities & Limitations (CC&L) documentation and Cyber Tactical Technical Aids (CYBER TECHAIDS)), to ensure that systems' operators understand the capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities under various cyber threat conditions.
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                                     FY18: Funding reduced by $4.400M due to Proj 3425 Digital Warfare Office (DWO) moved to new RDT&EN PE 0604027N.
FY18: Funding reduced by $4.400M due to Digital Warfare Office (DWO) program termination within Proj 0164 Combat System Integration.
FY18: Funding reduced by $0.403M to support the Small Business Innovative Research (SBIR) program.
FY20: Program reduced to support higher departmental needs.
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                                             Project 0164: Combat System Integration:

This project consists of five key Pillars executed within the Strike Force Interoperability (SFI) Program: 

(1) Command & Control, Communications, Computer, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP).  The C5IMP validates the introduction of new systems into the fleet and ensures systems' maturity prior to shipboard installation thereby reducing risk and enhancing readiness and effectiveness of deploying ships and strike groups.  

(2) Warfare Systems Certification (WSCERT), which is essential to validating the maturity and operational performance of warfare systems prior to Fleet delivery and deployment.

(3) The integrated Navigation System Certification (NAVCERT) program certifies the shipboard integrated navigation suite for safe navigation using the Electronic Charting and Display Information System Navy (ECDIS-N) as the primary plot.  To support Strike Force Interoperability and ship's mission requirements, it ensures that the installed integration navigation suite provides accurate and timely navigation information (position, velocity, speed, heading, roll, and pitch) to all navigation data consumers.  This supports the following mission critical functions:  pre-launch aircraft alignment, safe aircraft precision approach and landing operations, and accurate warfare/weapon systems targeting.

(4) Interoperability Certification and Assessment (IOP C&A), the independent assessment of strike group warfare systems operational performance. Interoperability assessment examines force level engagement threads, aircraft control, air battle management, and operational displays. Assessments of deploying ships in strike force configurations are accomplished through the use of the Navy's Distributed Integration and Interoperability Assessment Capability (DIIAC) which supports the Deputy Assistant Secretary of the Navy (DASN) "shift to the left" policy by providing early interoperability testing in the acquisition lifecycle.  It is a Commander, U.S. Fleet Forces Command (CFFC) and Commander U.S. Pacific Fleet (COMPACFLT) requirement that all strike forces undergo interoperability assessment testing in the DIIAC prior to deployment.  Interoperability certification results are used to develop fleet tactical tools (Capabilities & Limitations (C&L) documentation and Tactical Information Coordinator Technical Aids (TIC TECHAIDS)), that ensure that systems' operators understand the interoperability capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities.

(5) Cybersecurity Certification and Assessment (CYBER C&A), the assessment of systems' cybersecurity, as directed by OPNAV memorandum 5400 Ser N2N6/4U1119089, including compliance with DODi 8500.01 for each warfare system element, identifies vulnerabilities at both the element, system and enclave levels, and assesses a ship's  IT/IA Cybersecurity posture in support of Warfare Systems Certification IAW the NAVSEAINST 9410.2 (series). Assessments of deploying ships in strike force configurations for its Cybersafe Readiness are accomplished through the use of the Navy's USS Secure environment leveraging existing navy labs and DOD Cyber Ranges and Fleet exercises using the cyber table top technique, red team, blue team, and cyber specific metrics/measure analysis to evaluate the system's and enclaves' ability to detect, react and response to achieve its warfare mission requirement.  System commands and programs of record also use these cyber assessments to guide their development of specific procedures for immediate response to cyber threats while maintaining maximum operational effectiveness. The cyber assessment results and ship systems and enclaves response procedures are also used to develop Fleet Cyber Tactical Tools (Capabilities & Limitations (CC&L) documentation and Cyber Tactical Technical Aids (CYBER TECHAIDS)), to ensure that systems' operators understand the capabilities and limitations of their combat systems and have the watch station tools necessary for the execution of their tactical responsibilities under various cyber threat conditions.
                                             
                                                 
                                                     Navigation System Certification (NAVCERT)
                                                     Modern warfare systems installed in US Navy ships require accurate position and time to achieve required effects. At the strike force level, accurate position and time are required to enable interoperability of warfighting systems of systems.  The Integrated Navigation Suite Certification (NAVCERT) pillar of SFI certifies the accuracy of ship's position information, and verifies that it is properly distributed to sensors and weapons systems installed in US Navy ships.   Certification is required at five-year intervals, following Chief of Naval Operations Availabilities greater than six months, in support of Precision Approach and Landing System (PALS) certification, or when configuration changes have been made to the ships integrated navigation suite.  Certification testing verifies the accuracy of sensors that determine heading, velocity, attitude, and position; and validates receipt of navigation data by all- consuming systems including Integrated Warfare (or Mission) Systems, Aircraft Inertial Alignment System, and Control Systems. The scope of the certification includes all inertial navigation system equipment as well as the Electronic Chart Display and Information System - Navy (ECDIS- N).  Forecasting out year NAVCERT requirements is based on the projection of expiring certifications, scheduled maintenance availabilities, and modernization of installed integrated navigation systems.   Wherever possible, the program leverages integrated navigation suite modernization efforts to reduce overall program costs.
                                                     
                                                         
                                                             1.069
                                                             0
                                                             Completed 23 NAVCERTs on U.S. Navy Surface Combatants, Aircraft Carriers, and Amphibious Ships. Verified accuracy of ships heading, velocity, attitude, and position data and validated receipt by all integrated warfare systems. Documented discrepancies and assessed risk to safety of navigation and warfighting missions.
                                                        
                                                    
                                                     
                                                         
                                                             1.335
                                                             0
                                                             Conduct 36 scheduled NAVCERTs on Cruisers, Destroyers, Aircraft Carriers, and Amphibious Ships.   Verify accuracy of ships heading, velocity, attitude, and position data and validated receipt by all integrated warfare systems. Document discrepancies and assess risk to safety of navigation and warfighting missions.
                                                        
                                                         
                                                             1.117
                                                             0
                                                        
                                                         
                                                             1.117
                                                             0
                                                             Conduct 24 scheduled NAVCERTs on Cruisers, Destroyers, Aircraft Carriers, and Amphibious Ships. Verify accuracy of ships heading, velocity, attitude, and position data and validated receipt by all integrated warfare systems. Document discrepancies and assess risk to safety of navigation and warfighting missions. Conduct scheduled NAVCERTS on USN Surface ships. Continue to achieve cost efficiencies by leveraging test results from conjunctive alterations to navigation systems during modernization periods.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to lower amount of NAVCERTs.
                                                    
                                                
                                                 
                                                     Command , Control, Communications, Computers, Combat Systems, Intelligence, Surveillance and Reconnaissance (C5ISR) Modernization Process (C5IMP)
                                                     Achieving and maintaining Strike Force Interoperability requires disciplined engineering, system integration, and configuration management at both the platform (ship or shore station) and strike force level (Carrier Strike Group/ Amphibious Readiness Group). The Command, Control, Communications, Computers, Combat Systems, Intelligence, Surveillance, Reconnaissance (C5ISR) Modernization Program (C5IMP) pillar of SFI ensures deploying strike force ships receive modernized and interoperable warfighting capabilities in order to meet theater operational requirements.   This project funds engineering assessments of proposed C5I capability improvements to determine maturity for installation as well as technical and schedule risk associated with proposed hardware and software changes.  This project directly supports requirements of the Fleet C5I Modernization Policy (per COMUSFLTFORCOM/COMPACFLT Inst. 4720.3) which assigns responsibilities to NAVSEA 05H to assess operational risks associated with C5ISR modernization in both afloat and ashore units in support of the Optimized Fleet Response Plan (OFRP).  The deliverables of this project are created by determining the maturity, through engineering analysis, of the critical linchpins needed to achieve interoperability for each proposed C5IMP capability improvement item to be installed in a ship's baseline, developing installation recommendations of C5I system upgrades for the Fleet Commanders, and researching and analyzing installation or operating problems.  Failure to achieve required maturity for one system that is part of an interoperable warfare system package can prevent this system from being installed, thus breaking the capability planned for the entire original warfare package, which will impact Strike Group warfighting capabilities. There is close coordination with the FLTCDRs and TYCOMs as well as other members of the C5IMP community to address, coordinate, and resolve C5IMP modernization issues thereby reducing risk and enhancing readiness and effectiveness of deploying ships and strike groups.  Focus is on key milestones such as Baseline Locking Events (BLEs) and Planned Not Authorized (PNA) reviews, and SG/ARG Analysis Reports which are Fleet required events. The BLEs, PNA Reviews, and SG/ARG Analysis Reports are the primary work products in the C5IMP process. Additionally, due to emerging warfighting requirements and the development of required hardware and software changes between CNO Availability periods, an electronic change control board has been developed (BFI-CCB) to facilitate the request, review and approval of proposed Baseline changes.  

Forecasting C5ISR requirements and schedules is based on the projection of ships' operating/maintenance schedules at the particular point in time.  Due to changing operational needs, these schedules frequently change causing availability extensions, deferrals, cancellations, or delays.  The supporting C5IMP/C5ISR schedules must adjust accordingly, resulting in regular modifications to the numbers of events/requirements projected for C5IMP/C5ISR from period to period.  C5ISR Configuration Control is maintained and updated continuously for every ship.    Maintenance of the Afloat Master Planning System (AMPS) data for the approximately 285 active Battle Force ships, along with establishing initial configurations for the New Construction ships entering the Fleet each year is essential and a major effort.  This data is extracted and formatted to develop the BLE and PNA Review presentations which enable the Fleet commanders and TYCOMs to make informed modernization decisions.  Additionally, numerous data calls are requested each month to answer configuration queries and perform studies utilizing AMPS data.  CUSFFC/CPF Instruction 4720.3C designates NAVSEA 05H4 as the executing agent for the two NCMCs held each year.  This requires C5IMP personnel to make all logistical and administrative arrangements for the 150+ attendees, collect and present all briefs, set up VTC and phone centers for remote attendees, and maintain all associated records for these councils. Fleet Commanders, TYCOMs, SYSCOMs and supporting personnel gather at NCMCs to discuss advance plans, coordinate near term modernization plans, coordinate shore and shipboard installations to ensure support prior to deployments, resolve schedule issues and establish priorities.   Action items are recorded and tracked by NAVSEA, and major issues are reported to a joint FFC/CPF flag/SES panel.
                                                     
                                                         
                                                             1.834
                                                             0
                                                             1. Facilitated reviews, assessments, and execution of C5ISR installations during 72 CNO Availabilities.
2. Reviewed approximately 600 warfare system Ship Change Documents, assessed impact to Strike Force Interoperability, and created appropriate entries in the Afloat Master Planning System (AMPS), the fleets authoritative database for C5I modernization.
3. Planned and executed 2 NCMCs. Identified and resolved fleet warfare system modernization issues. 
4.  Conducted 12 Monthly Baseline Locking Events where 84 Ships' proposed Baselines were reviewed and approved by the respective Fleet Commander representatives and 12 monthly PNA Review Meetings where the PNA status of 75 ships were reviewed.  
5. Evaluated, commented on, and processed approximately 2000 proposed Baseline changes via the Electronic Change Control Board process (BFI-CCB).  These changes included requests for addition of new hardware and software to ships, deletion from planned installations and TCD Waiver requests.
6. Established initial warfare system baselines for 10 new construction ships, which increased the total number of warfare system baselines to maintain.
                                                        
                                                    
                                                     
                                                         
                                                             2.093
                                                             0
                                                             1.  Facilitate reviews, assessments, and execution of C5ISR installations during approximately 76 CNO Availabilities. 
2. Review approximately 700 warfare system Ship Change Documents. Assess impact to Strike Force Interoperability. Create and maintain database entries for approximately 1,000 new software and hardware upgrades to be entered and tracked in the Afloat Master Planning System (AMPS), the fleets authoritative database for C5I modernization.   
3. Plan and execute two 2 NCMCs. Identify and resolve fleet warfare system modernization issues.
4.  Conduct 12 Monthly Baseline Locking Events where 92 Ships' Baselines will be reviewed and locked and 12 monthly PNA Review Meetings where the PNA status of 82 Ships will be reviewed. 
5.  Provide 2 SG/ARG Analysis Reports. Analyze assigned strike force mission areas. Identify misalignments in warfare system modernization planning that result in strike force interoperability issues that degrade primary/secondary missions and develop recommendations to resolve. 
6. Evaluate, comment on, and process approximately 2300 proposed Baseline changes via the Electronic Change Control Board process (BFI-CCB).  These changes will include requests for addition of new hardware and software to ships, deletion from planned installations, and TCD Waiver requests.
7. Establish initial warfare system baselines for 9 new construction ships.
                                                        
                                                         
                                                             2.208
                                                             0
                                                        
                                                         
                                                             2.208
                                                             0
                                                             1.  Facilitate reviews, assessments, and execution of C5ISR installations during approximately 81 CNO Availabilities.
2. Review approximately 820 warfare system Ship Change Documents. Assess impact to Strike Force Interoperability. Create and maintain database entries for approximately 1,300 new software and hardware upgrades to be entered and tracked in the Afloat Master Planning System (AMPS), the fleets authoritative database for C5I modernization.   
3. Plan and execute 2 NCMCs. Identify and resolve fleet warfare system modernization issues.
4.  Conduct 12 Monthly Baseline Locking Events where 105 Ships' Baselines will be reviewed and locked and 12 monthly PNA Review Meetings where the PNA status of 94 Ships will be reviewed.
5.  Provide 2 SG/ARG Analysis Reports. Analyze assigned strike force mission areas. Identify misalignments in warfare system modernization planning that result in strike force interoperability issues that degrade primary/secondary missions and develop recommendations to resolve.
6. Evaluate, comment on, and process approximately 2500 proposed Baseline changes via the Electronic Change Control Board process (BFI-CCB).  These changes will include requests for addition of new hardware and software to ships, deletion from planned installations, and TCD Waiver requests.
7. Establish initial warfare system baselines for 8 new construction ships.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to increase in size of fleet as well as increase in number of  C5I changes planned/proposed. CNO availabilities increase by 5%, C5I Ship Change Documents increases by 17%, and proposed C5I changes to ships warfare systems increases by 13%. Additionally, revised COMUSFLTFORCOM/COMPACFLT Instruction 4720.3 tasks NAVSEA to perform Strike Group/ Amphibious Readiness Group (SG/ARG) Analysis to identify misalignments in warfare system modernization planning that result in strike force interoperability issues that degrade primary/secondary missions.
                                                    
                                                
                                                 
                                                     Interoperability Certification and Assessment
                                                     This warfare critical project funds interoperability assessments via the Distributed Integration & Interoperability Assessment Capability (DIIAC), the technical assessment of interoperable systems to meet mission requirements, the updating of Strike Group Capabilities and Limitations (C&L) and the updating of the Tactical Information Coordinator Technical Aids (TIC TECHAIDs). The project ensures NAVSEA/PEOs are delivering mature and interoperable warfare systems at the platform and Strike Group levels to the warfighter, with NAVSEA providing Strike Force interoperability certification and assessments. This project focuses on force-level impact of new systems and platforms under development. Interoperability Assessments of deploying ships in Strike Force configurations are accomplished through the utilization of the Navy's DIIAC, located at multiple Navy land-based sites located across the country and connected via networking technology, and that provides operational configurations for all naval combat systems. It is a U.S. Fleet Forces Command requirement that all Strike Forces undergo Interoperability Assessment Testing in the DIIAC prior to deployment. The DIIAC provides the only opportunity for comprehensive interoperability testing of combat system and C5I configuration items prior to shipboard delivery for operational use in  surface combatant platforms and Strike Groups. DIIAC, with its ability to test systems in a Strike Group environment, is funded to support the warfare system's acquisition community to test their developmental items for interoperability.  However, in this instance, while funds are provided to test the item in a Strike Group environment, funds are not provided for subsequent data analysis and risk assessment, as this is the cognizant acquisition program's responsibility. When the acquisition development is complete and  corrections are made, DIIAC will then fund for the full interoperability certification testing of the baseline to include the requisite warfare system analysis and risk assessments needed to obtain an Interoperability Certification.

Note, this effort also supports and feeds into the development of Fleet Tactical Tools such as Capabilities & Limitations (C&L) and Tactical Information Coordinator Technical Aids (TIC TECHAIDs), which are relied on daily to ensure that operators/warfighters understand the interoperability capabilities and limitations of their combat and C5I systems. C&Ls are published for all Strike Groups, Independent Deployers, and (when funded) their Coalition and Joint partners. TIC TECHAIDS are delivered to deploying Carrier Strike Groups (CSG's), Amphibious Ready Group (ARG's) and Independent Deployers prior to workups and then a final copy is provided prior to deployment. C&L and TIC TECHAIDS are the final report-out to Fleet operators/warfighters of the acquisition community's efforts. They are used on a daily basis and relied upon in every operational theater, as well as in every Navy and Joint Schoolhouse. Note, the DIIAC infrastructure is available, but not funded to support the surface Navy's participation in the Joint Testing Environments as well as the Maritime Theater Missile Defense (MTMD) Coalition Forces interoperability testing.
                                                     
                                                         
                                                             8.870
                                                             0
                                                             1.  Conducted 3 Interoperability Land-Based test events including the following:
-Development interoperability test to support for ACS 5.3.11/12 (IFF Mode 4 Inoculation); ACS 7.2.2 (IFF Mode 4 Inoculation); ACS 9.C2.0 (B24) ; ACS 9.A2.1 (B27) ; ACS 9.C2.1 (B27) ; SSDS 10.11.00
-Certification Interoperability test for ACS 9.A2.0A (B24) ; ACS 9.C2.0 (B24); LCS Independence BL 1
-Certification Interoperability Risk assessment & Report for ACS BL 9A2A (B24); SSDS 10.10.04 (LHD 2/CVN 72 Configuration); LCS Freedom BL 3.1; and ACS 5.3.11/12 (IFF Mode 4 Inoculation) 
2.  Completed C&L and TIC TECHAIDS, normally a near constant yearly demand requirement.
This will result in updates to Interoperability C&L for:
-21 (out of 28) Deploying Strike Groups and 150 Ships (out of 203 U.S. Surface Ships).
-6 (out of 10) Naval Air Squadrons (covering F/A-18s, F-35, E-2Cs, E-2Ds, MH-60Ss, MH-60Rs, EA-18Gs, P-3Cs and
P-8As).
-Note:  No updated or new Coalition, Joint or Aegis Ashore units will be published. As information ages, it will be removed from the Interoperability C&L.
3.  Provided annual deliveries of Initial/Draft/Final TIC TECHAIDS to:  
-4 Carrier Strike Groups (CSG's) 22 Ships
-3 Amphibious Ready Group's (ARG's) 6 Ships
-30 BMD Ships
-14 Forward Deployed Naval Force (FDNF) Ships
-49 Independent Deployers (CVN, CG, DDG, LCC and LCS)
-Aegis Ashore Site (Romania)
-4 Fleet Area Control and Surveillance Facilities (FACSFAC's) 
-6 Fleet Maritime Operations Centers (MOC's) sites.
4.  Planned to conduct engineering to support 2 systems Verification and Validation Tests.
                                                        
                                                    
                                                     
                                                         
                                                             10.469
                                                             0
                                                             1.  Conduct 3 Interoperability Land-Based test events including the following:
-Development interoperability test to support for ACS 7.2.3 (IFF Mode 5 only); AEGIS 5.4; ACS 9.C2.1 (B27); ACS 9.A2.1 (B27); ACS 9.C2.2 (B30); SSDS 10.11.00; SSDS 6.06.04 (IFF Mode 5 only); SSDS 9.08.06 (IFF Mode 5 only); LCS Freedom BL 3.1 QA8 (IFF Mode 5 only); and DDG 1000 (B8.5)
-Certification Interoperability test for  ACS 9.C2.1 (B27); ACS 9.A2.1 (B27); SSDS 10.11.01; and DDG 1000 (B8.5)
-Certification Interoperability Risk assessment & Report for ACS 9.C2.0 (B24) and ACS 7.2.2 (IFF Mode 4 Inoculation); ACS 7.2.3 (IFF Mode 5)
2.  Complete C&L and TIC TECHAIDS, normally a near constant yearly demand requirement, also addressed AEGIS Ashore. This will result in updates to Interoperability C&L for:
-23 Deploying Strike Group Ships (from a database containing 185 U.S. Surface Ships),
-10 Naval Air Squadrons (covering F/A-18s, F-35, E-2Cs, E-2Ds, MH-60Ss, MH-60Rs, EA-6Bs, EA-18Gs, P-3Cs and P-8As),
-AEGIS Ashore (Romania, Poland(update) and Pacific Missile Range Facility(update).
3.  Provide annual deliveries of Initial/Draft/Final TIC TECHAIDS to:
-3 Carrier Strike Groups (CSG's) Sixteen (16) Ships
-4 Amphibious Ready Group's (ARG's) Eight (8) Ships
-31 BMD Ships
-14 Forward Deployed Naval Force (FDNF) Ships
-53 Independent Deploying Ships (CVN, CG, DDG, LCCS and LCS)
-Aegis Ashore Site (Romania)
-Four (4) Fleet Area Control and Surveillance Facilities (FACSFAC's) 
-Six (6) Fleet Maritime Operations Centers (MOC's) sites.
4.  Plan to conduct engineering to support two (2) systems Verification and Validation Tests.
                                                        
                                                         
                                                             11.336
                                                             0
                                                        
                                                         
                                                             11.336
                                                             0
                                                             1.  Conduct 3 Interoperability Land-Based test events including the following:
-Development interoperability test to support for ACS 9.C2.2 (B30); SSDS 10.11.02 (CVN Configuration); SSDS B/L 11.X (ACB 20); and DDG 1000 (B8.7)
-Certification Interoperability test for  ACS 9.C2.2 (B30); AEGIS 5.4; SSDS 10.11.02 (CVN Configuration); and DDG 1000 (B8.7)
-Certification Interoperability Risk assessment & Report for ACS 9.C2.1 (B27); ACS 9.A2.1 (B27); AEGIS 5.4; SSDS 10.11.01; SSDS 6.06.04 (IFF Mode 5 only); SSDS 9.08.06 (IFF Mode 5 only); LCS Freedom BL 3.1 QA8 (IFF Mode 5 only); and DDG 1000 (B8.5)

(Note: Testing of all new Combat Systems will include IFF Mode 5 testing)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to requirement growth in full baselines receiving test and IOP Certification (two full IOP certs completing in FY19, five full IOP certs completing in FY20) and increase in test and IOP certification of back fit installs of IFF Mode 5 (one IFF Mode 5 IOP Cert completes in FY19, three IFF Mode 5 IOP certs complete in FY20).
                                                    
                                                
                                                 
                                                     Warfare Systems Certification
                                                     Strike Force Interoperability (SFI) begins with properly engineered warfare systems installed in US Navy Ships. The Warfare Systems Certification (WSCERT) pillar of SFI certifies that modernized warfare systems are ready for installation, properly installed, and meet warfighting mission area requirements, to include the systems' interoperability and functional integration within the Strike Force that enables successful mission accomplishment.  It funds the collection and independent technical assessment of that interoperability and integration using empirically derived Objective Quality Evidence (OQE) that installed warfare systems meet required performance specifications.  Using established evaluation criteria, the project assesses the maturity of proposed warfare system modernizations prior to installation and certifies readiness of modernized warfare systems for operational deployment in ships, either independently or as components of Carrier/Expeditionary Strike Groups.  When evaluation criteria are not met, the program funds the development and approval of operational risk assessments.  This includes conducting an analysis of all work-arounds documented in Tactics, Techniques, and Procedures (TTPs), Capabilities & Limitations (C&L), and Trouble Reports (TR) to ensure that aggregate deficiencies and work-arounds do not render the warfare system, to include the operator, ineffective.  NAVSEA accomplishes these efforts through a sequential series of technical reviews that begin 18-36 months prior to a scheduled modernization of a ship's warfare system, which includes development of a Warfare System Certification Plans (WSCP), conduct of Warfare Systems Certification Readiness Reviews (WSCRR), conduct of Warfare Systems Installation Assessments (WSIA), and prior to deployment, conduct of a Warfare Systems Certification Decisions (WSCD).
                                                     
                                                         
                                                             2.725
                                                             0
                                                             1.  Developed, analyzed and maintained scheduling and installation data required for the conduct of Warfare Systems Certifications events for a subset of the 20 Criteria for 101 ships, including analysis and certification efforts for the conduct of 121 Warfare Systems Certification Events (WSIAs, and WSCDs) and development of 41 Warfare Systems Certification Plans (WSCP) for applicable ship classes.
2.  Achieved significant WSCERT execution efficiencies through workforce streamlining initiatives, criteria management, and consolidation of WSCERT events.  Implementation of WSCERT execution efficiencies will enable completion of more events as required by installation and deployment schedules per investment dollar.
                                                        
                                                    
                                                     
                                                         
                                                             2.454
                                                             0
                                                             1.  Develop, analyze and maintain scheduling and installation data required for the conduct of Warfare Systems Certification events for a subset of 20 Criteria for 101 ships, including efforts for the conduct of approximately 163 Warfare Systems Certification Events (WSIAs, and WSCDs), and development of 77 WSCPs for applicable ship classes. (Planned Certification Event increases enabled by efficiencies developed and implemented in FY18.)
2.  Update the current NWSCP instruction and implement the resulting revised Naval Warfare Systems Certification Policy.
3.  Continue to strive for further WSCERT execution efficiencies through workforce streamlining initiatives, criteria management and consolidation of WSCERT events, and improved knowledge management tools.  FY19 Goal is to achieve efficiencies of 5%.
                                                        
                                                         
                                                             2.590
                                                             0
                                                        
                                                         
                                                             2.590
                                                             0
                                                             1.  Develop, analyze and maintain scheduling and installation data required for the conduct of Warfare Systems Certification events for a subset of 20 criteria for 110 ships, including efforts for the conduct approximately 130 Warfare Systems Certification Events (WSIAs, and WSCDs) and development of WSCPs for applicable ship classes.
2.  Full implementation and assessment of efficiencies identified in FY19.   
3.  Continue to strive for WSCERT execution efficiencies through workforce streamlining initiatives, criteria management and consolidation of WSCERT events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to 10% increase in number of ships requiring certification events, and maintaining the associated configuration, installation schedules, and Strike Group composition associated with that increase along with the other 101 ships.  Related, but less significant are the annual events' costs adjustments from the previous year.   Full impact of increased number of certification events mitigated in part through efficiencies identified in FY19.
                                                    
                                                
                                                 
                                                     Warfare Systems Cybersecurity
                                                     The required assessment and characterization of aggregate levels of risk for ships is specified to be accomplished at the Warfare Systems System of Systems (SoS) level and will be part of the requirements  identified in the Naval Warfare Systems Certification of Navy Aircraft Carriers and Surface Combatants. Cybersecurity assessment activities began FY16.
 
Cybersecurity Assessment at the SoS level will entail:

1.  Establishing and collecting metrics to characterize Warfare Systems ability to protect, detect, react, and restore capabilities, as well as analyze the mission effects induced by the cyber threat activity.

2.  Maintain, improve and refine the methodologies, tools, and techniques used to conduct such risk assessments appropriate to ship warfare systems baselines and representative strike group interoperability requirements.

3.  Conduct an assessment of developmental and operational warfare systems.
                                                     
                                                         
                                                             0.973
                                                             0
                                                             1.  Conduct and analyze data related to the conduct of Exercise TRIDENT WARRIOR.
2.  Develop performance metrics for both Cyber PROTECT and RECOVER requirements.
3.  Develop CYBER TECHAIDS for 2 Ships.
4.  Conduct 12 Cybersecurity Assessments.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 2960
                                                     ICSTF: Integrated Combat System Test Facility
                                                     
                                                         5.019
                                                         6.251
                                                         6.167
                                                         6.167
                                                         5.981
                                                         6.135
                                                         6.276
                                                         0.000
                                                         0.000
                                                         79.751
                                                    
                                                
                                            
                                             RDTEN funding under this line supports independent certification of the integration of major capability upgrades acquired by Program Executive Offices (PEOs) into host Navy Platforms and Strike Forces. The RDTEN engineering and certification activities at field sites do not involve direct procurement of equipment or engineering services, and hence no acquisition strategy is required. The major capability upgrades evaluated under this program fall under their associated PEOs' acquisition strategies.
                                             Quarterly Program Reviews and Baseline Assessments
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SF Requirements Engineering & Analysis
                                                             WR
                                                             NSWCs
                                                             DN/PHD/Corona
                                                             
                                                                 5.157
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.157
                                                            
                                                        
                                                         
                                                             SF Requirements Engineering & Analysis
                                                             WR
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 5.295
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.295
                                                            
                                                        
                                                         
                                                             Platform/Strike Force Certification
                                                             WR
                                                             NSWCs
                                                             DD/ICSTD/DN/Corona
                                                             
                                                                 39.732
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 39.732
                                                            
                                                        
                                                         
                                                             Platform/Strike Force Certification
                                                             WR
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 27.843
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.843
                                                            
                                                        
                                                         
                                                             Fleet Response Plan (FRP)
                                                             WR
                                                             NSWCs
                                                             DD/PHD/DN
                                                             
                                                                 27.030
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.030
                                                            
                                                        
                                                         
                                                             Fleet Response Plan (FRP)
                                                             WR
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 3.793
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.793
                                                            
                                                        
                                                         
                                                             Combat Systems Cert ISO Platform Cert
                                                             WR
                                                             NSWCs
                                                             DN/DD/PHD/Corona
                                                             
                                                                 24.640
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.640
                                                            
                                                        
                                                         
                                                             Combat Systems Cert ISO Platform Cert
                                                             WR
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 1.853
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.853
                                                            
                                                        
                                                         
                                                             C5IMP & Fleet Readiness
                                                             WR
                                                             NSWCs
                                                             PHD
                                                             
                                                                 12.262
                                                                 
                                                                     1.834
                                                                     2017-11
                                                                
                                                                 
                                                                     2.700
                                                                     2018-11
                                                                
                                                                 
                                                                     2.407
                                                                
                                                                 
                                                                     2.407
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C5IMP & Fleet Readiness
                                                             C
                                                             CPFF
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.240
                                                                     2017-12
                                                                
                                                                 
                                                                     0.209
                                                                     2018-12
                                                                
                                                                 
                                                                     0.366
                                                                
                                                                 
                                                                     0.366
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.815
                                                            
                                                        
                                                         
                                                             Warfare Systems Certification
                                                             WR
                                                             NSWCs
                                                             DD/Crane
                                                             
                                                                 18.132
                                                                 
                                                                     0.371
                                                                     2017-11
                                                                
                                                                 
                                                                     0.308
                                                                     2018-11
                                                                
                                                                 
                                                                     0.342
                                                                
                                                                 
                                                                     0.342
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Certification
                                                             WR
                                                             Non-NSWCs
                                                             Various
                                                             
                                                                 3.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CNI/Design Agent
                                                             SS
                                                             CPAF
                                                             General Dynamics
                                                             Not Specified
                                                             
                                                                 47.926
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 47.926
                                                            
                                                        
                                                         
                                                             CNI/Software Engineering
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 8.383
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.383
                                                            
                                                        
                                                         
                                                             CNI/Test and Evaluation
                                                             WR
                                                             CDSA
                                                             Not Specified
                                                             
                                                                 3.922
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.922
                                                            
                                                        
                                                         
                                                             CNI/Systems Engineering
                                                             WR
                                                             NSWC
                                                             PHD
                                                             
                                                                 2.645
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.645
                                                            
                                                        
                                                         
                                                             CNI/Miscellaneous
                                                             WR
                                                             Various
                                                             Not Specified
                                                             
                                                                 7.529
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.529
                                                            
                                                        
                                                         
                                                             OA Automated Test and Retest
                                                             WR
                                                             NSWCs
                                                             Various
                                                             
                                                                 17.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.500
                                                            
                                                        
                                                         
                                                             Contract Engineering Support
                                                             C
                                                             CPFF
                                                             Gryphon Technology
                                                             VA
                                                             
                                                                 35.984
                                                                 
                                                                     0.991
                                                                     2018-01
                                                                
                                                                 
                                                                     4.410
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contract Program Management Support
                                                             C
                                                             CPFF
                                                             Delta Resources Inc.
                                                             VA
                                                             
                                                                 8.141
                                                                 
                                                                     0.325
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.377
                                                                
                                                                 
                                                                     0.377
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 8.843
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 2.351
                                                                 
                                                                     0.020
                                                                     2018-01
                                                                
                                                                 
                                                                     0.019
                                                                     2019-01
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.415
                                                            
                                                        
                                                         
                                                             Interoperability Fixes
                                                             WR
                                                             NSWCs
                                                             Various
                                                             
                                                                 1.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             TIC TECHAIDS
                                                             WR
                                                             CSC
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Cybersecurity
                                                             WR
                                                             NSWCs
                                                             PHD, Dahlren & Corna
                                                             
                                                                 4.435
                                                                 
                                                                     0.973
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.408
                                                            
                                                        
                                                         
                                                             Capabilities & Limitations
                                                             WR
                                                             NSWCs
                                                             PHD
                                                             
                                                                 8.624
                                                                 
                                                                     2.510
                                                                     2017-11
                                                                
                                                                 
                                                                     2.642
                                                                     2018-11
                                                                
                                                                 
                                                                     2.994
                                                                
                                                                 
                                                                     2.994
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 16.770
                                                            
                                                        
                                                         
                                                             Cybersecurity IA
                                                             C
                                                             CPFF
                                                             CSC
                                                             VA
                                                             
                                                                 0.544
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.544
                                                            
                                                        
                                                         
                                                             Contract Engineering Support
                                                             C
                                                             CPFF
                                                             Delta Resources Inc.
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.110
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.612
                                                                
                                                                 
                                                                     3.612
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 4.722
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Combat System Integration Testing (CSIT)
                                                             WR
                                                             NSWCs
                                                             DD/ICSTF
                                                             
                                                                 5.736
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.736
                                                            
                                                        
                                                         
                                                             Interoperability Certification Assessment
                                                             WR
                                                             NSWCs
                                                             DD/SPAWAR/San Diego
                                                             
                                                                 26.804
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Navigation System Certification
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 10.914
                                                                 
                                                                     1.247
                                                                     2017-11
                                                                
                                                                 
                                                                     1.282
                                                                     2018-11
                                                                
                                                                 
                                                                     1.322
                                                                
                                                                 
                                                                     1.322
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 14.765
                                                            
                                                        
                                                         
                                                             DIIAC Engineering and Operations
                                                             WR
                                                             NSWCs
                                                             DD/DN/SPAWAR
                                                             
                                                                 21.819
                                                                 
                                                                     2.063
                                                                     2018-01
                                                                
                                                                 
                                                                     1.779
                                                                     2019-01
                                                                
                                                                 
                                                                     1.974
                                                                
                                                                 
                                                                     1.974
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DEP Engineering and Operations
                                                             WR
                                                             NSWCs
                                                             Various
                                                             
                                                                 12.623
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.623
                                                            
                                                        
                                                         
                                                             Interoperability Cert Assessment
                                                             WR
                                                             NSWCs
                                                             DD/DN/Corona
                                                             
                                                                 6.183
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                                 The FY2020 funding request was reduced by $2.5M to account for the availability of prior year execution balances.

This program element supports innovative research and development in submarine Hull, Mechanical and Electrical (HM&E) and combat systems technologies and the subsequent evaluation, demonstration, and validation for submarine platforms. It will increase the submarine technology base and provide subsystem design options not currently feasible. The program element also supports programs transitioning from Science and Technology (S&T), Defense Advanced Research Projects Agency (DARPA), Independent Research and Development, and Small Business Innovation Research (SBIR) projects.

The funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for Common Missile Compartment (CMC) design, whole ship design, and component technologies development for the next generation U.S. ballistic missile submarine (SSBN), the COLUMBIA Class.

Project Unit 3220:

The objective of the SSBN New Design project, the COLUMBIA Class is to design and prepare for construction of the replacement of the OHIO Class SSBN.

Project Unit 9999:

This Congressional Add project funds efforts for the Advanced Materials Propeller Program and Naval Propulsion Foundry Center Facility Power Upgrades.
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                                     The FY 2020 funding request was reduced by $14.245M due to the following program adjustments: -$5.950M to support COLUMBIA MILCON requirements; +$4.5M to support lead ship non-recurring engineering; -$2.5M  to account for the availability of prior year execution balances; -$4.9M for classified issues; -$2.166 for Contract Services reform; and -$3.229M for rate/misc adjustments.
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                                             The COLUMBIA Submarine Class Program (previously the OHIO Replacement Class) is developing the next generation sea-based strategic deterrent. The funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for Common Missile Compartment (CMC) design, whole ship design, and component technologies development for the next generation U.S. ballistic missile submarine (SSBN). This RDT&E program supports cooperation with the United Kingdom (UK) to maintain strategic deterrence, based on a single effort to develop a CMC as agreed by the UK Secretary of State for Defense and the U.S. Secretary of Defense in 2009.
The COLUMBIA program strategy is to leverage the re-use of existing Submarine systems (as applicable), focus on lifecycle Total Ownership Cost (TOC) affordability, and meet the military requirements established for this SSBN to achieve mission success in a challenging environment. The requested funding levels provide for the Technology Development, Design, Engineering, and Integration efforts necessary to support the COLUMBIA Class SSBN lead ship construction start in FY 2021 along with continued development efforts for the class.

The following key activities support the COLUMBIA Class SSBN Program:
1. Design and development of a missile compartment, launch system, and Strategic Weapons Support Systems (SWSS) to meet U.S. strategic requirements while cooperating with the UK on modernizing its strategic deterrent in accordance with Presidential direction (December 2006).
2. Concept Definition, System Definition, and Detailed Design for remaining portions of the ship will be accomplished through a Design/Build/Sustain approach modeled after the approach used by the VIRGINIA Class program.
3. Engineering and integration of existing technologies and development of new technologies required to provide the capabilities necessary to ensure platform operational effectiveness and minimize life cycle cost.

COLUMBIA Class SSBN concept study, system definition prototyping, and technology development efforts support design, systems engineering, component development and vendor qualification activities needed to develop the CMC design and the COLUMBIA whole ship design. The COLUMBIA design timelines are based on a design approach proven on the VIRGINIA Class Program, adjusted for the additional complexity of a missile compartment and Strategic Weapons Systems (SWS). Planned technical studies and prototyping are necessary to reduce risks associated with updating SSBN system designs for current technical standards and demonstrating design feasibility of developmental technology to meet the ship design and construction schedule. 

The Navy continues to invest in program funded affordability initiatives similar to those employed successfully for VIRGINIA Class, but tailored to the unique SSBN mission and operational tempo of COLUMBIA Class to drive down overall program costs. Efforts focus on reducing ship construction costs through implementing more effective design features and fabrication and assembly methods for a more affordable submarine. As part of this effort, alternative procurement and contracting strategies are also being examined to include Multi-Program Material Procurement (MPMP) and Economic Order Quantity (EOQ).

FY18 activities were executed for the first article quad pack (FAQP) prototype of the CMC to support the UK DREADNOUGHT Program and COLUMBIA Program, and to continue validation of the Integrated Tube and Hull (ITH) build strategy. These activities included the continuation of the construction of the FAQP, which began August 2016, with a planned completion in 2019. The CMC program will mature required technologies and re-host the TRIDENT II D5 SWS (Launcher, Fire Control and Navigation) while ensuring no degradation to D5 security, safety, and performance. In addition, whole ship design efforts are focused on technologies requiring significant engineering, integration, and development time as well as those technologies that are required to support ship design and construction schedules such as the propulsor and maneuvering/ship control. These technologies are critical for stealth capability for a ship class that will be in service until the 2080s. Ship detailed design efforts include important pre-construction activities such as finalizing ship arrangements, development of design disclosures to support build products, risk characterization, and mitigation, improvement and validation of performance prediction tools and improvement of design tools. Technology development will address engineering and integration of existing technologies as well as maturation of developmental technologies.                                                                                                                                                                                                                                                                                                                                                                                                     
On 14 December 2016, the Secretary of the Navy announced the lead ship of the OHIO Replacement Program will be USS COLUMBIA (SSBN 826) which officially designates this program the COLUMBIA Class Submarine Program.
                                             
                                                 
                                                     Common Missile Compartment Design and Prototyping, and Whole Ship Design
                                                     
                                                         
                                                             274.315
                                                             0
                                                             The combination of CMC Design and Prototyping and Ship Study and Design represents the required Lead Design Yard (LDY) Shipbuilder effort for the COLUMBIA Program.

CMC Design and Prototyping: This funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for CMC design and component / technology development for the COLUMBIA submarine.  Included in this effort is continued development of CMC design and logistics products.  
FY 2018 accomplishments include: 
- The completion of all remaining CMC arrangements (1030 products)
- Approximately 14 percent  of logistics technical documentation, and supportability assessments (241 CMC logistics technical documents)
- Approximately 83 percent of CMC Design Disclosures (87 design disclosures) in support of the Missile Tube Module (MTM) build 
- Continued fabrication, delivery, and outfitting of Missile Tubes (MTs) 
- Continued manufacturing of the FAQP
- Continued support of development of SWSS for the land based test facility, SWS Ashore (SWSA)
Ship Study and Design:  This funding applies to the shipbuilder design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for whole ship design, component / technology development for the COLUMBIA submarine. 
FY 2018 accomplishments include:
- The completion of 94 percent of total Arrangements (approximately 3840 arrangement disclosures including CMC arrangements)
-37 percent of total Design Disclosures (approximately 1733 design disclosures including CMC design disclosures) 
- 4 percent of logistics technical documentation, and supportability assessments (365 logistics technical documents including CMC technical documentation)

- Efforts continued towards integration for all CMC interfaces with Rest of Ship (RoS) and progressing ship integration of the Propulsor design

Funding profile was adjusted from PB19 budget values in FY18 and FY19 to align with negotiated Integrated Product and Process Development (IPPD) requirements.
                                                        
                                                    
                                                     
                                                         
                                                             165.730
                                                             0
                                                             The combination of CMC Design and Prototyping and Ship Study and Design represents the required LDY Shipbuilder effort for the COLUMBIA Program.

NOTE - The Design Completion percentage in the PB18 submission inadvertently reported the FY19 goal; it should have been what is reflected here.  Design is on schedule.

CMC Design and Prototyping: CMC Design and Prototyping: This funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for CMC design and component / technology development for the COLUMBIA submarine.  Included in this effort is continued development of CMC design products.  
Specific planned efforts in FY 2019 include: 
- The completion of approximately 20 percent of logistics technical documentation, and supportability assessments (360 CMC logistics technical documents)
- 95 percent of CMC Design Disclosures (964  design disclosures) 
- Continued fabrication of MTs
- Completion of manufacturing of the FAQP and continued manufacturing in support of the Missile Tube Module 
- Continued development and delivery of SWSS systems for the land based test facility  

Whole Ship Study and Design: This funding applies to the shipbuilder design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for whole ship design and component / technology development for the COLUMBIA submarine. 
Specific efforts in FY 2019 include: 
- The completion of 97 percent of total Arrangements (approximately 4000 arrangement disclosures including CMC arrangement) 
-58 percent of total Design Disclosures (approximately 2698 design disclosures including CMC design disclosures)       
-Approximately 7 percent of logistics technical documentation, and supportability assessments (approximately 900 logistics technical documents including CMC technical documentation)
- Efforts will also continue towards integration of all CMC interfaces with Rest of Ship and progressing ship integration of the Propulsor design

Funding profile was adjusted from PB19 budget values in FY18 and FY19 to align with negotiated Integrated Product and Process Development (IPPD) requirements.
                                                        
                                                         
                                                             155.121
                                                             0
                                                        
                                                         
                                                             155.121
                                                             0
                                                             The combination of CMC Design and Prototyping with Whole Ship Study and Design represents the required LDY Shipbuilder effort for the COLUMBIA Program.
CMC Design and Prototyping: This funding applies to the design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for CMC design and component / technology development for the COLUMBIA submarine.  Included in this effort is continued development of CMC design products.  
Specific planned efforts in FY 2020 include: 
-30 percent of logistics technical documentation, and supportability assessments (approximately 550 CMC logistics technical documents)
- The completion of all CMC Design Disclosures (approximately 1053 design disclosures) in support of the MTM build 
- Formal start of Lead Ship Construction in October 2020 which includes continued fabrication of MTs, manufacture of the MTM and final delivery, and integration and test of SWSS systems for the land based test facility   

Whole Ship Study and Design: This funding applies to the shipbuilder design, systems engineering, prototyping, and vendor qualification activities needed to execute the schedule for whole ship design and component / technology development for the COLUMBIA submarine. 
Specific efforts in FY 2020 include: 
- The completion of all Arrangements (approximately 4100 arrangement disclosures including CMC arrangement)
- 83 percent of total Design Disclosures (approximately 3861 design disclosures including CMC design disclosures) 
- Approximately 20 percent of logistics technical documentation, and supportability assessments (approximately 2050 logistics technical documents including CMC technical documentation)

Lead Ship Construction efforts commence in October 2020. Efforts will also continue towards integration of all CMC interfaces with Rest of Ship and progressing ship integration of the Propulsor design.
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                                                             0
                                                             N/A
                                                        
                                                         Overall efforts transitioning to Detailed Design and construction efforts.
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                                                             241.029
                                                             0
                                                             This funding applies to the Government combat systems, component and technology development for the COLUMBIA submarine essential to achieving required survivability, combat and communications capabilities.  
FY 2018 accomplishments included: 
- Completed hardware manufacturing for the Very Large Test Apparatus (VLTA) and Large Scale Vehicle (LSV) testing, and testing of Generation 2 propulsor designs on the VLTA in water tunnels and on the LSV at the Acoustic Research Detachment 
- Completed installation and validation of an array upgrade to support Generation 2 propulsor large scale vehicle testing 
- Continued testing propulsor bearing liner materials on the Full Scale Bearing Test Facility (FSBTF)  
- Continued facilitization efforts at the Naval Foundry and Propeller Center (NFPC) to ensure readiness for concurrent VIRGINIA and COLUMBIA Class propulsor component manufacturing.  The facilitization efforts included the purchase of new equipment and the preparation/installation of  power and utility connections to the new equipment  
- NFPC began manufacturing prototypes in FY2018 
- Preliminary hydrodynamic characterization and submerged operating envelope development began as well as completion of bow dome attachment qualification tests and continued development of detailed designs for the COLUMBIA sonar bow dome
- Completed first deployment of the test vehicle PIKE with a scale COLUMBIA stern section
- All engineered Component Procurement Specifications were completed and issued
- New vendor on-site facility dedicated to COLUMBIA Bow Dome production was completed

In addition, efforts for development, refinement, and delivery of Government Furnished Information (GFI) for Non-Propulsion Electronics (NPES) and associated stowage arrangements to support these systems were executed to support arrangement and design disclosure progress. Other specific efforts included:
- Continued development and assessment of AN/BRR-6 Towed Buoy Antenna reliability
- Architecture assessment in conjunction with existing submarine classes was conducted to achieve and deliver a common combat system across existing submarine classes. Government support and oversight of development of approximately 101 engineered components. 
- Continued air conditioning unit prototype manufacturing
- Commenced start of diesel generator set qualification testing 
- Continued fabrication of the prototype Advanced Carbon Dioxide Removal Unit (ACRU) and to support qualification testing through FY19
- CMC continued preparations for construction of the missile tube module leveraging lessons from the FAQP prototype

Funding profile was adjusted from PB19 budget values in FY18 and FY19 to align with refined estimates for prototyping efforts during FY19 planning.
                                                        
                                                    
                                                     
                                                         
                                                             171.940
                                                             0
                                                             This funding applies to the Government combat systems, component and technology development for the COLUMBIA submarine essential to achieving required survivability, combat and communications capabilities.  Efforts planned in FY 2019 include:
Combat Systems: 
- Continue refinement and T1-20 updates to GFI to support detailed design, production, and manufacturing integration
- Continued assessment of AN/BRR-6 reliability based updates, including land based system development and test
- Early environmental qualification testing of Government Furnished Equipment supporting Columbia technical insertion

Component Development: 
- Continue Government support and oversight of development of over 101 engineered components
- Continue qualification testing of prototype diesel generator for delivery to compatibility test facility for integration testing
- Complete prototype manufacturing and commence critical qualification testing of the air conditioning unit
- Complete ACRU qualification testing and restoration
- Submit ACRU OPALT package for approval, and award contract for lead ship ACRU procurement
- Continue operation of prototype ACRU at NSWC Philadelphia to gather reliability and performance data

Propulsor and Shafting: 
- Complete full scale mechanical propulsor designs for fixed portion of propulsor.
- Complete generation 2 propulsor LSV testing in support of fixed down-selection.
- Complete final rotor hydrodynamic design
- Down-select design for fixed portion of propulsor
- Test candidate COLUMBIA Class propulsor bearing liner materials at the FSBTF
- Facilitization efforts at NFPC will continue in FY19 and NFPC will continue manufacturing prototype demonstrations in FY2019

Shock, Structures and Composites: 
- Continue fabrication of combined shock and submergence scale models
- Complete fabrication of the forward pressure hull confirmation model
- Continue forward pressure hull need to repair procedures
- Continue out-of-autoclave bow dome fabrication
- Begin navigation sonar system window fabrication

Signatures: 
- Continue to acquire and evaluate data from PIKE model testing with stern section
- Complete fabrication of the forward structure on DOLLY VARDEN model and begin confirmation testing

Maneuvering, Ship Control and Hydrodynamic: 
- Deliver steering and diving, assisted ballast and trim, and anomaly detector algorithms to shipbuilder for incorporation into ship control software
- Start developing CLB Submerged Operating Envelope by characterization of near-surface behavior for various sea states

Funding profile was adjusted from PB19 budget values in FY18 and FY19 to align with refined estimates for prototyping
                                                        
                                                         
                                                             153.667
                                                             0
                                                        
                                                         
                                                             153.667
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                                                             This funding applies to the Government combat systems, component and technology development for the COLUMBIA submarine essential to achieving required survivability, combat and communications capabilities.  Efforts planned in FY 2020 include:

Combat Systems: 
- Complete revisions to any GFI required to support construction and continue to deliver remaining GFI
- Execute non-recurring engineering development activities required for Columbia unique combat system components  
- Initiate AN/BRR-6 reliability based engineering changes 
- Deliver developmental Structurally Integrated Enclosures to combat systems vendor sites
- Initiate early environmental qualification testing of Government Furnished Equipment

Component Development:  
- Continue Government support and oversight of development of the approximately 43 of 101 remaining engineered components
- Support diesel generator at compatibility test facility for integration testing
- Complete critical qualification testing for the air conditioning unit, commence COLUMBIA production unit build, and install ACRU OPALT


Propulsor and Shafting:  
- Complete down-select for the rotating portion of the propulsor after completing LSV testing and associated analysis  
- Begin reconfiguration of the FSBTF and installation of a propulsor bearing engineering demonstration model
- Complete facilitization at NFPC

Shock, Structures and Composites: 
- Complete Out of Autoclave bow dome fabrication and inspection
- Continue navigation sonar system window fabrication

Signatures:  
- Continue evaluation of data from PIKE model testing with stern section and update models as appropriate  
- Complete confirmation testing of the forward area design on DOLLY VARDEN and continue analysis of data 
- Continue to acquire DOLLY VARDEN and Anochoic Flow Facility Data as needed to support updates to Flow Source Acoustic Model 
- Support Shipbuilder qualification testing of machinery components and devices  

Maneuvering, Ship Control and Hydrodynamic:  
- Continue developing CLB Submerged Operating Envelope by characterization of near-surface behavior for various sea states
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                                                             0
                                                             N/A
                                                        
                                                         Overall efforts transitioning to Detailed Design and construction efforts.
                                                    
                                                
                                                 
                                                     Systems Engineering/Program Management
                                                     
                                                         
                                                             57.279
                                                             0
                                                             This funding applies to the Government oversight, including Program Office management and technical support from government laboratories, for review, analysis and approval of lead design yard and various government performers' design deliverables. Specific efforts in FY 2018 included:
-Program Office continued efforts to manage, coordinate, and oversee all efforts of the program including shipbuilder and government activities
- Delivery of approximately 4 percent of all Integrated Logistics Support (ILS) products
- Continued coordination with stakeholders to ensure logistics support meets CLB operational life cycle requirements
- Successfully established the CLB Failure Reporting and Corrective Action System (FRACAS)
- Obtained Early Planning and Design (P&D) Authority for expanding the Trident Training Facility at NSB Kings Bay to support CLB unique MILCON requirements
- Commissioned multi-year Gap Analysis and Industrial Utilization Study (GAIUS) to determine CLB unique maintenance facility requirements for Trident Refit Facilities
-Continued development of maintenance and repair requirements included a full scale mockup of the Propulsor Aft Outer Structure (AOS) and all of the special lifting features 
- Validated candidate list of TRIDENT Planned Equipment Replacement (TRIPER) CFE components with critical stakeholders.  Updated requisite OPN funding profile from MSB to reflect updated procurement profile. 
- Continued efforts associated with higher fidelity functional mapping of Capability Design Document (CDD) requirements to key subordinate design documents such as the NPES functional requirements Document (FRD) and Ship Building Specifications in support of both the planned System Engineering Technical Review (SETR) events and platform arrangements reviews and staffing of other design deliverables from the LDY and Participating Acquisition Resource Managers (PARM)
- Tabletop platform cyber risk assessments, including deep dives into mission essential systems, and continued system cyber efforts
- A Mission Essential Function Failure (MEFF) scoring matrix was completed to support the efforts of the Failure Review Board to eliminate artificialities of the test environment during TECHEVAL and IOT&E.  The MEFF scoring matrix will be inserted into the TEMP in conjunction with the next update to that document 
- NUWC Newport completed survivability modeling and provided a test report to Commander Operational Test and Evaluation Force (COMOPTEVFOR) to support the OT-B1 Early Operational Assessment (EOA)
                                                        
                                                    
                                                     
                                                         
                                                             57.986
                                                             0
                                                             The Program will release the Construction Request for Proposal (RFP) in the first half of the year and conduct efforts throughout the year in preparation for the Critical Design Review (CDR) set for FY20. 
Other efforts include:
 - Program Office continued efforts to manage, coordinate, and oversee all effort of the program including shipbuilder and government activities  
- Management of Sonar, Combat, (Imaging System) COTS in support of FY 2020 COTS DSSM testing at Naval Surface Warfare Center Philadelphia  
- Leveraging ongoing sea-testing by other programs, COLUMBIA Survivability M&S maturation will continue at NUWC with the objective of assuring that the suite will support accreditation by COMOPTEVFOR before Initial Operational Test and Evaluation in FY2028
- Test the COLUMBIA Class Shock Isolated Deck high capacity mounts and fluid viscous dampers as part of the COLUMBIA LFT&E program
- Complete and validate the USS COLUMIBA (SSBN 826) Program Validated Online Lifecycle Threat (VOLT) report 
- Complete the Joint COLUMBIA Class and VIRGINIA Class SWFTS TI-16 Cybersecurity Early Developmental Test (EDT) 18-1 test event by the National Cyber Range (NCR) and the NAVSEA Red Team 
- The COLUMBIA Class Program Office will continue to report on results of developmental testing being conducted to DD(DT&E) in accordance with the TEMP 
- Delivery of approximately 7 percent of all ILS products
- Cyber Risk assessments to support continual cyber security development
- Early Strategic Program System Integration into NPES Systems
- Development of COLUMBIA Electronics Integration Plan to support shore side Command and Control integration and test, and execution of integration risk mitigations as identified by the IWG

- Continue multi-year GAIUS to determine CLB unique maintenance facility requirements for Trident Refit Facilities
- Continue non-MILCON studies and preparations at affected shore facilities, such as Utility and Mooring assessments
- Receive stakeholder concurrence on maintenance product development processes, including roles and responsibilities ultimately resulting in an approved Class Maintenance Plan to support Lead Ship Delivery
                                                        
                                                         
                                                             54.965
                                                             0
                                                        
                                                         
                                                             54.965
                                                             0
                                                             Continue Program Management and System Engineering activities including:                                                                                                              - Program Office continued efforts to manage, coordinate, and oversee all effort of the program including shipbuilder and government activities
- The NPES division of the program office management staff will apply resources to obtain technical support from government laboratories and sub-system Participating Area Managers (PARMs) to begin detailed design of the SSBN827 TI-24 NPES configuration
- Engineering rigor will be applied across all systems engineering disciplines to validate that the design of the TI-24 COATS configuration can be retrofit on lead ship during PSA with acceptable risk
- The COLUMBIA LFT&E program will conduct COTS fragility testing of Sonar, Combat, and Imaging (and potentially SWS) components on the DSSM
- HCM testing will be conducted if it was not completed in FY20
- Maturation of COLUMBIA survivability M&S and reporting of developmental test results will continue at NUWC Newport to support COMOPTEVFOR accreditation before Initial Operational Test and Evaluation (IOT&E) in FY 2028
- Continue multi-year GAIUS to determine CLB unique maintenance facility requirements for Trident Refit Facilities
-Continue non-MILCON studies and preparations at affected shore facilities
- Delivery of approximately 20 percent of all ILS products will be expected
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Overall efforts transitioning to Detailed Design and construction efforts.
                                                    
                                                
                                                 
                                                     Strategic Weapons Systems Integration
                                                     
                                                         
                                                             178.874
                                                             0
                                                             - Continued system engineering efforts required for the re-hosting and integration of the TRIDENT II (D5) Strategic Weapon System (SWS) on the COLUMBIA submarine including review and modification of SWS Coordination, Interface and Arrangement Drawings for SWS equipment within the Common Missile Compartment (CMC) and performing associated Logistic Support activities
- Continued COLUMBIA Program launcher evaluation testing at the Launch Test Facility (LTF)  
- Completed SWS Test Systems material procurement and builds and completed remaining land-based test berth / facility modifications
- Continued development of special test vehicles; SWS Ashore test capability development;  and SWS training capability/requirements development 
- Continued systems engineering design related to the COLUMBIA guidance handling cart and procurement of a prototype guidance handling cart
- Continued COLUMBIA Class Program SWS detailed design efforts and conducted SWS Launcher, Fire Control, Navigation and Test Instrumentation Subsystem-level Critical Design Reviews (CDR)
- Conducted overall SWS System-level CDR
- Commenced Reentry Body Simulator material procurement and build 
- Commenced efforts of the Integration Working Group for the integration of the Non-Propulsion Electronic Systems (NPES) with the SWS
                                                        
                                                    
                                                     
                                                         
                                                             119.190
                                                             0
                                                             - Continuing system engineering efforts required for the re-hosting and integration of the TRIDENT II (D5) SWS on the COLUMBIA submarine including review and modification of SWS Coordination, Interface and Arrangement Drawings for SWS equipment within the CMC and performing associated Logistic Support activities
- Complete launcher evaluation and qualification testing at the LTF
- Commence full utilization of the SWS Fire Control and Navigation Engineering Test Systems within the land-based test berths / facilities for SWS Subsystem hardware and software integration, verification and validation
- Continue development of special test vehicles and SWS Ashore test capability development
- Continue SWS training capability/requirements development
- Continue systems engineering design related to the COLUMBIA guidance handling cart
- Conduct a Missile system Critical Verification Review (CVR)
- Conduct Production Readiness Reviews for SWS Launcher components and SWS Fire Control and Navigation Subsystems  
- Continue Reentry Body Simulator pre-production activities
- Continue efforts of the Integration Working Group for the integration of NPES with the SWS
                                                        
                                                         
                                                             55.298
                                                             0
                                                        
                                                         
                                                             55.298
                                                             0
                                                             - Continuing system engineering efforts required for the re-hosting and integration of the TRIDENT II (D5) SWS on the COLUMBIA submarine including review, modification and update of SWS Coordination, Interface and Arrangement Drawings for SWS equipment within the CMC and performing associated Logistic Support activities
- Complete the launcher qualification report
- Continue utilization of the SWS Fire Control and Navigation Engineering Test Systems within the land-based test berths / facilities for SWS Subsystem hardware and software integration, verification and validation
- Continue development of special test vehicles
- Complete installation of the COLUMBIA Launch Tube at SWS Ashore and achieve COLUMBIA configuration Initial Operating Capability (IOC) 
- Commence Strategic Weapon Support Systems (SWSS) Verification and Validation (V&V) testing at SWS Ashore
- Conduct SWS Training System-level CDR involving both the SWS Fire Control and Navigation Subsystems
- Conduct Strategic Weapon Training System (SWTS) Preliminary Design Review (PDR)
- Deliver a Guidance Handling Cart prototype to SWS Ashore
- Conduct Production Readiness Reviews for SWS Launcher, Fire Control and Guidance Subsystems
- Conduct Navigation Software Qualification Test, Pre-Production performance testing and Navigation Trainer Production Readiness Review
- Deliver Reentry Body Simulator Assemblies
- Continue efforts of the Integration Working Group for the integration of NPES with the SWS

- The FY 2020 funding request was reduced by $(2.500) million to account for the availability of prior year execution balances
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Overall efforts transitioning to Detailed Design and construction efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603570N/3219
                                                     SBSD Nuclear Technology Development
                                                     
                                                         265.462
                                                         190.100
                                                         114.006
                                                         114.006
                                                         80.085
                                                         60.142
                                                         56.841
                                                         54.400
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0101221N/0951
                                                     Joint Warhead Fuze Sustainment Program
                                                     
                                                         108.199
                                                         62.203
                                                         23.226
                                                         23.226
                                                         25.100
                                                         2.227
                                                         0.000
                                                         0.000
                                                         0.000
                                                         725.069
                                                    
                                                
                                                 
                                                     OPN/5358
                                                     Strategic Missile Systems Equip
                                                     
                                                         238.675
                                                         256.817
                                                         280.510
                                                         280.510
                                                         241.396
                                                         254.053
                                                         259.020
                                                         264.201
                                                         0.000
                                                         3189.691
                                                    
                                                
                                                 
                                                     WPN/1250
                                                     TRIDENT II Mods
                                                     
                                                         1131.910
                                                         1056.750
                                                         1177.251
                                                         0.000
                                                         1177.251
                                                         1215.624
                                                         1204.762
                                                         1288.753
                                                         1318.818
                                                         3215.106
                                                         26124.279
                                                    
                                                
                                                 
                                                     OMN/1D2D
                                                     Fleet Ballistic Missile
                                                     
                                                         1273.184
                                                         1361.516
                                                         1423.339
                                                         1423.339
                                                         1403.796
                                                         1451.154
                                                         1468.150
                                                         1507.360
                                                         0.000
                                                         11129.594
                                                    
                                                
                                                 
                                                     SCN/1045
                                                     COLUMBIA Class Submarine
                                                     
                                                         861.853
                                                         3173.400
                                                         1698.907
                                                         1698.907
                                                         3921.212
                                                         4196.024
                                                         3871.536
                                                         4789.491
                                                         85685.907
                                                         108971.468
                                                    
                                                
                                                 
                                                     MCN/32414106
                                                     Submarine Propulsor Manufacturing Support Facility
                                                     
                                                         0.000
                                                         30.243
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         30.243
                                                    
                                                
                                                 
                                                     MCN/64482044
                                                     MCON Design
                                                     
                                                         2.416
                                                         0.000
                                                         0.006
                                                         0.006
                                                         1.309
                                                         1.310
                                                         0.000
                                                         1.410
                                                         0.000
                                                         6.451
                                                    
                                                
                                                 
                                                     MCN/42237676
                                                     Trident Training Facility Phase I
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         31.500
                                                         0.000
                                                         0.000
                                                         31.500
                                                    
                                                
                                            
                                             The Common Missile Compartment (CMC) is designed and developed to support the U.S. and UK in development of the COLUMBIA and DREADNOUGHT SSBN programs enabling a common U.S.-UK CMC and maximizing the benefit of the ongoing U.S.-UK partnership in strategic deterrence.  The COLUMBIA Class Program RDT&E efforts will incentivize cost reduction initiatives in the design, construction and operations & support portions of the program.  RDT&E efforts will be performed by Navy laboratories, shipyards, private industry, and University Affiliated Research Centers.
                                             Updated Integrated Master Schedule and CMC build strategy down-select. Development of signature management efforts to address knowledge gap, concepts for propulsor and shafting, and design guidance and interface control requirements.
                                        
                                         
                                             The listed Award Dates represent the date on which initial obligations occur for the effort.
                                             
                                                 
                                                     Product Development
                                                     The funding values in FY18 and FY19 was adjusted from PB19 budget values in order to properly align the execution of funding within Product Development. The overall funding requirement has not increased and there is no cost growth.

Increased funding from FY19 to FY20 at NUWC Newport reflects increased efforts related to the Columbia Class Common Submarine Radio Room and Submarine Communication Antenna technical design.
                                                     
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             Ship Design Contractor-EB
                                                             Groton, CT
                                                             
                                                                 1173.417
                                                                 
                                                                     274.315
                                                                     2017-10
                                                                
                                                                 
                                                                     165.730
                                                                     2018-10
                                                                
                                                                 
                                                                     155.121
                                                                
                                                                 
                                                                     155.121
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 388.351
                                                                 
                                                                     96.117
                                                                     2017-10
                                                                
                                                                 
                                                                     76.397
                                                                     2018-10
                                                                
                                                                 
                                                                     69.465
                                                                
                                                                 
                                                                     69.465
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 27.142
                                                                 
                                                                     31.791
                                                                     2017-10
                                                                
                                                                 
                                                                     24.276
                                                                     2018-10
                                                                
                                                                 
                                                                     22.580
                                                                
                                                                 
                                                                     22.580
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 105.789
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 55.823
                                                                 
                                                                     23.270
                                                                     2017-10
                                                                
                                                                 
                                                                     28.014
                                                                     2018-10
                                                                
                                                                 
                                                                     32.129
                                                                
                                                                 
                                                                     32.129
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             NAVSEA
                                                             Various
                                                             
                                                                 99.920
                                                                 
                                                                     89.852
                                                                     2017-10
                                                                
                                                                 
                                                                     43.253
                                                                     2018-10
                                                                
                                                                 
                                                                     29.493
                                                                
                                                                 
                                                                     29.493
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             ARL Penn State University
                                                             State College, PA
                                                             
                                                                 1.361
                                                                 
                                                                     0.900
                                                                     2017-10
                                                                
                                                                 
                                                                     0.950
                                                                     2018-10
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             NGMS
                                                             Sunnyvale, CA
                                                             
                                                                 134.236
                                                                 
                                                                     37.552
                                                                     2017-10
                                                                
                                                                 
                                                                     16.551
                                                                     2018-10
                                                                
                                                                 
                                                                     3.526
                                                                
                                                                 
                                                                     3.526
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 14.498
                                                                 
                                                                     5.598
                                                                     2018-01
                                                                
                                                                 
                                                                     5.310
                                                                     2019-01
                                                                
                                                                 
                                                                     2.582
                                                                
                                                                 
                                                                     2.582
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NUWC
                                                             Keyport, WA
                                                             
                                                                 0.652
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             CSDL
                                                             Cambridge, MA
                                                             
                                                                 9.081
                                                                 
                                                                     0.857
                                                                     2017-10
                                                                
                                                                 
                                                                     0.230
                                                                     2018-10
                                                                
                                                                 
                                                                     0.069
                                                                
                                                                 
                                                                     0.069
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             LMRMS
                                                             Mitchel Field, NY
                                                             
                                                                 49.807
                                                                 
                                                                     21.572
                                                                     2017-12
                                                                
                                                                 
                                                                     14.031
                                                                     2018-10
                                                                
                                                                 
                                                                     4.176
                                                                
                                                                 
                                                                     4.176
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             EMCUBE
                                                             Alexandria, VA
                                                             
                                                                 2.359
                                                                 
                                                                     0.840
                                                                     2017-10
                                                                
                                                                 
                                                                     0.492
                                                                     2018-10
                                                                
                                                                 
                                                                     0.221
                                                                
                                                                 
                                                                     0.221
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             LMMSC
                                                             Sunnyvale, CA
                                                             
                                                                 75.250
                                                                 
                                                                     20.052
                                                                     2017-10
                                                                
                                                                 
                                                                     14.092
                                                                     2019-02
                                                                
                                                                 
                                                                     4.260
                                                                
                                                                 
                                                                     4.260
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             JRC
                                                             Washington, DC
                                                             
                                                                 2.996
                                                                 
                                                                     0.521
                                                                     2017-10
                                                                
                                                                 
                                                                     1.952
                                                                     2018-10
                                                                
                                                                 
                                                                     0.836
                                                                
                                                                 
                                                                     0.836
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             GDMS
                                                             Pittsfield, MA
                                                             
                                                                 94.333
                                                                 
                                                                     33.848
                                                                     2017-11
                                                                
                                                                 
                                                                     13.877
                                                                     2018-11
                                                                
                                                                 
                                                                     4.387
                                                                
                                                                 
                                                                     4.387
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             CNSW
                                                             China Lake, CA
                                                             
                                                                 49.729
                                                                 
                                                                     19.972
                                                                     2017-11
                                                                
                                                                 
                                                                     17.879
                                                                     2018-11
                                                                
                                                                 
                                                                     14.562
                                                                
                                                                 
                                                                     14.562
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             IEC
                                                             Anaheim, CA
                                                             
                                                                 2.869
                                                                 
                                                                     0.450
                                                                     2017-10
                                                                
                                                                 
                                                                     0.430
                                                                     2018-10
                                                                
                                                                 
                                                                     0.209
                                                                
                                                                 
                                                                     0.209
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 13.135
                                                                 
                                                                     7.559
                                                                     2017-10
                                                                
                                                                 
                                                                     7.675
                                                                     2018-10
                                                                
                                                                 
                                                                     5.036
                                                                
                                                                 
                                                                     5.036
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             BAE
                                                             Rockville, MD
                                                             
                                                                 27.815
                                                                 
                                                                     8.925
                                                                     2017-10
                                                                
                                                                 
                                                                     6.612
                                                                     2018-10
                                                                
                                                                 
                                                                     2.880
                                                                
                                                                 
                                                                     2.880
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             BNA
                                                             Huntington Beach, CA
                                                             
                                                                 3.217
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 44.072
                                                                 
                                                                     10.041
                                                                     2017-11
                                                                
                                                                 
                                                                     9.071
                                                                     2018-11
                                                                
                                                                 
                                                                     7.914
                                                                
                                                                 
                                                                     7.914
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             GDEB
                                                             Groton, CT
                                                             
                                                                 0.000
                                                                 
                                                                     4.670
                                                                     2017-10
                                                                
                                                                 
                                                                     2.192
                                                                     2018-10
                                                                
                                                                 
                                                                     0.436
                                                                
                                                                 
                                                                     0.436
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 7.298
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             SSP
                                                             Various
                                                             
                                                                 11.568
                                                                 
                                                                     3.778
                                                                     2017-10
                                                                
                                                                 
                                                                     6.158
                                                                     2018-10
                                                                
                                                                 
                                                                     2.145
                                                                
                                                                 
                                                                     2.145
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             SPA
                                                             Alexandria, VA
                                                             
                                                                 8.132
                                                                 
                                                                     1.739
                                                                     2017-10
                                                                
                                                                 
                                                                     1.688
                                                                     2018-10
                                                                
                                                                 
                                                                     0.759
                                                                
                                                                 
                                                                     0.759
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     The program analyzed the Management Services which were originally planned in SCN beginning in FY17, and determined it was more appropriately funded with R&D through lead ship construction start in FY21.  This submission reflects those changes for FY18 and FY19.
                                                     
                                                         
                                                             Contractor Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Multiple Awards
                                                             
                                                                 72.167
                                                                 
                                                                     30.758
                                                                     2017-11
                                                                
                                                                 
                                                                     31.066
                                                                     2018-11
                                                                
                                                                 
                                                                     30.043
                                                                
                                                                 
                                                                     30.043
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Management Support
                                                             WR
                                                             Various: NSWC
                                                             Carderock, MD
                                                             
                                                                 52.324
                                                                 
                                                                     15.725
                                                                     2017-10
                                                                
                                                                 
                                                                     15.959
                                                                     2018-10
                                                                
                                                                 
                                                                     16.102
                                                                
                                                                 
                                                                     16.102
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Management Support
                                                             WR
                                                             Various: NSWC
                                                             Philadelphia, PA
                                                             
                                                                 3.240
                                                                 
                                                                     3.289
                                                                     2017-10
                                                                
                                                                 
                                                                     3.338
                                                                     2018-10
                                                                
                                                                 
                                                                     3.257
                                                                
                                                                 
                                                                     3.257
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 13.124
                                                            
                                                        
                                                         
                                                             Government Management Support
                                                             WR
                                                             Various: NUWC
                                                             Newport, RI
                                                             
                                                                 5.034
                                                                 
                                                                     5.109
                                                                     2017-10
                                                                
                                                                 
                                                                     5.186
                                                                     2018-10
                                                                
                                                                 
                                                                     4.911
                                                                
                                                                 
                                                                     4.911
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 20.240
                                                            
                                                        
                                                         
                                                             Government Management Support
                                                             WR
                                                             Vairous: SUPSHIP
                                                             Groton, CT
                                                             
                                                                 1.744
                                                                 
                                                                     1.770
                                                                     2017-10
                                                                
                                                                 
                                                                     1.797
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.311
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA HQ
                                                             Washington, D.C.
                                                             
                                                                 1.479
                                                                 
                                                                     0.627
                                                                     2017-11
                                                                
                                                                 
                                                                     0.640
                                                                     2018-11
                                                                
                                                                 
                                                                     0.652
                                                                
                                                                 
                                                                     0.652
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603595N_3220_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Notes: * Effort began prior to 1st Quarter FY 2018.  ** Effort continues past 4th Quarter FY 2024
                                                     
                                                         
                                                             Ship Detailed Arrangements*
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design Disclosure and Construction Data*, **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Research, Development, and Prototyping for Lead Ship*, **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Component Development/Component Qualification* , **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Gen 2 Propulsor Design*, **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Large Scale Vehicle (LSV) Trials*
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Propulsor Bearing Prototype (Manufacturing for Lead Ship)*
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Carbon Dioxide Removal Unit (ACRU)*, **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SCN Design*, **
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Lead Ship Construction**
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             24.127
                                             28.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             52.127
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY18 Congressional Add supporting the development of composite materials for COLUMBIA Class Propulsion.  FY19 Congressional Add supports the continued development of composite materials and also provides funding for the Naval Propulsion Foundry Center Facility Power Upgrades.
                                             
                                                 
                                                     Advanced Materials Propeller Program
                                                     
                                                         24.127
                                                         This funding was used to design and fabricate composite Advanced Propulsor Bearing shaft components, Advanced Composite Control Surfaces, as well as composite CNC (Computer Numerical Controlled) machining and inspection/handling fixturing for propulsor components.  This effort will build on the success of current efforts for composite propulsor ducts and tail cones, composite shafting and HYSHMA (Hydrodynamic Shaping Material) propulsion applications.
                                                    
                                                     
                                                         15.000
                                                         Continue the design and fabrication of composite Advanced Propulsor Bearing shaft components, Advanced Composite Control Surfaces, as well as composite CNC machining and inspection/handling fixturing for propulsor components.
                                                    
                                                
                                                 
                                                     Naval Propulsion Foundry Center Facility Power Upgrades
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         13.000
                                                         Complete initial Power/Utility upgrades, and support power/utility work and execute procurement of large, high speed milling machines contracted via Defense Logistics Agency (Aviation).  These new machines will make use of the additional power provided to the Naval Foundry and Propeller Center (NFPC).  Installation, acceptance and turnover to production for the machines will complete in early FY20.
                                                    
                                                
                                            
                                             Development of concepts for the use of composite materials in submarine propulsor applications, including fixtures, hydrodynamic surfaces, and supporting structures.

Completion of power/utility and machine upgrades per schedule to support NFPC work.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Seeman Composites follow on contract plan award date February 2019.
                                                     
                                                         
                                                             Product Development
                                                             SS
                                                             CPFF
                                                             Seeman Composites
                                                             Gulfport, MS
                                                             
                                                                 0.000
                                                                 
                                                                     1.171
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.171
                                                            
                                                        
                                                         
                                                             Product Development
                                                             TBD
                                                             Seeman Comp
                                                             Gulfport, MS
                                                             
                                                                 0.000
                                                                 
                                                                     21.763
                                                                     2019-01
                                                                
                                                                 
                                                                     10.138
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.901
                                                            
                                                        
                                                         
                                                             Product Devlopment
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.193
                                                                     2018-07
                                                                
                                                                 
                                                                     4.862
                                                                     2019-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.055
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             FFP
                                                             DLA Aviation
                                                             Richmond, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.000
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                                                     Proj 9999
                                                     
                                                         
                                                             Initial Award on Current Vehicle (Delivery Order #15)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Follow-On Award (Delivery Order #1)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             External Power Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Power/Compressed Air Equipment Connection Projects
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             First large high speed milling machine
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Second large high speed milling machine
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Third large high speed milling machine
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603596N
                                 (U)LCS Mission Modules
                                 52
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     525.214
                                     100.470
                                     103.559
                                     108.505
                                     108.505
                                     44.694
                                     45.690
                                     28.349
                                     28.914
                                     Continuing
                                     Continuing
                                
                                 This Program Element (PE) provides funds for detailed design, development, issue resolution, certification, integration, and testing of the Littoral Combat Ship (LCS) Mission Modules (MM). LCS is a fast, agile, and networked surface combatant with capabilities optimized to defeat asymmetric threats, and ensure naval and joint force access into contested littoral regions. It uses open-systems architecture design, modular weapons, sensor systems, and a variety of manned and unmanned vehicles to expand the battle space and project offensive power into the littoral.

The LCS MM Program employs an incremental development approach to deliver capability, which allows for insertion of mature capabilities throughout the life of the program without the need for modifications to the sea frames. Future capabilities will be considered when joint warfighting objectives or changing threats create new operational capability requirements that cannot be met by current mission package designs, or when new technological opportunities allow significant progress toward delivering cost effective, enhanced capabilities.  Future mission module increments can be tested, constructed, and incorporated into existing mission packages, one of the most important benefits of LCS modular design.

Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 
2550 Mine Countermeasures (MCM) Mission Package 
2551 Anti-Submarine Warfare (ASW) Mission Package
2552 Surface Warfare (SUW) Mission Package
3129 LCS Mission Package Development 

Prior to FY 2019 all Mission Package funding was in Project 3129.  

MCM MP: Counters bottom, tethered, near surface, and surface mines in the littorals without putting sailors in the minefield. 

SUW MP: Increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes while moving a force quickly through a choke point or other strategic waterway, and to conduct maritime security missions.

ASW MP: Enables the LCS to conduct detect-to-engage operations against modern submarines that pose a threat.

C5I: Enabling products required by all MPs such as common hardware interfaces, computer operating environment (Mission Package Computing Environment (MPCE)), communications systems (Multi-Vehicle Communications System (MVCS)), aviation interface systems, and Mission Package Portable Control Stations (MPPCS). MPCE provides common services and an Operating Environment to support all Mission Package Application Software (MPAS) and Open Architecture Products. MVCS enables the simultaneous control and data exchange between unmanned mission vehicles and the Ship. Aviation interface systems include integration and management of data communications, data processing, and physical hardware interfaces such as common equipment and containers used by all mission packages. MPPCS provides a mobile operating environment installed in a 20ft ISO container and serves as a surrogate Ship during mission package development and integration test events at test ranges.
                                 
                                     
                                         116.871
                                         103.633
                                         70.548
                                         70.548
                                    
                                     
                                         100.470
                                         103.559
                                         108.505
                                         108.505
                                    
                                     
                                         -16.401
                                         -0.074
                                         37.957
                                         37.957
                                    
                                     
                                         
                                             -0.074
                                        
                                         
                                             -1.151
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     38.265
                                                     38.265
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.308
                                                     -0.308
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -15.250
                                                
                                            
                                        
                                    
                                     FY 2020: +$38.400M due to increased ASW MP and SUW MP test scope as defined in the updated LCS TEMP and provides funding for the ASW ACB/TI development process for the ASW MP's sonar signal processing, -$0.135M Contractor Services Reform reduction, and -$0.308M in various rate adjustments.
                                
                                 
                                     
                                         2550
                                         Mine Countermeasure (MCM) Mission Package
                                         443
                                         
                                             0.000
                                             0.000
                                             41.813
                                             39.499
                                             39.499
                                             26.419
                                             27.878
                                             10.793
                                             11.009
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) Mission Package
2551 Anti-Submarine Warfare (ASW) Mission Package
2552 Surface Warfare (SUW) Mission Package
3129 LCS Mission Package Development

Prior to FY 2019 all Mission Package funding was in Project 3129.  

The LCS MM program employees an incremental development approach to deliver capability, which allows the continued insertion of mature capabilities throughout the life of the program without the need for modifications to the sea frames. The focus is to minimize service life extensions to both MCM-1 ships and the MH-53E Helicopters.  Future MCM MP capabilities will be considered when joint warfighting objectives or changing threats create new operational capability requirements that cannot be met by current mission package designs, or when new technological opportunities allow significant progress toward delivering cost effective, enhanced capabilities.  Future mission module increments can be tested, constructed, and incorporated into existing mission packages, one of the most important benefits of LCS modular design.

The MCM MP will counter deep, shallow, and tethered mines in the littoral without putting Sailors in the minefield.  When the MCM MP is embarked, LCS is capable of conducting detect-to-engage operations (hunting, sweeping, and neutralization) against very shallow to deep-water sea mine threats.  The MCM MP provides these capabilities through the use of sensors and weapons deployed from an MH-60S multi-mission helicopter, unmanned offboard vehicles, and support equipment/containers. The MCM MP consists of the following modules: 
-  Remote Minehunting (RMH) Module: Unmanned Surface Vehicle (USV) + AN/AQS-20 Minehunting Sonar 
-  Coastal Mine Reconnaissance (CMR) Module: Coastal Battlefield Reconnaissance & Analysis (COBRA) + MQ-8B Fire Scout Vertical Take-off and Landing Tactical Unmanned Aerial Vehicle (VTUAV)
-  Near Surface Detection (NSD) Module: Airborne Laser Mine Detection System (ALMDS) + MH-60S Helicopter 
-  Airborne Mine Neutralization (AMN) Module: Airborne Mine Neutralization System (AMNS) + MH-60S Helicopter 
-  Unmanned Minesweeping (UMS) Module: Unmanned Influence Sweeping System (UISS) (USV + Unmanned Surface Sweep System)
-  Buried Minehunting (BMH) Module: Knifefish Unmanned Underwater Vehicle (UUV)
-  Near Surface Mine Neutralization: Barracuda Mine Neutralization System
                                             
                                                 
                                                     Mine Countermeasures (MCM) Mission Modules
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under project 3129 LCS Mission Package Development.
                                                        
                                                    
                                                     
                                                         
                                                             41.813
                                                             0
                                                             For the Mine Countermeasures (MCM) Mission Package (MP) Airborne Mine Neutralization (AMN) Module, the program will integrate and conduct at-sea integration/tests on Freedom variant to certify the AMN module for use on the Freedom variant hulls. Testing requires placement and removal of exercise mines in a minefield along with 24 hour monitoring of the minefield with an at-sea chase boat for the duration of the test event. 

For the MCM MP Near Surface Detection (NSD) Module, the program will integrate and conduct integration/tests on Freedom variant to certify the NSD module for use on the Freedom variant hulls.  Testing requires placement and removal of exercise mines in a minefield along with 24 hour monitoring of the minefield with an at-sea chase boat for the duration of the test event.

For the MCM MP Coastal Mine Reconnaissance (CMR) Module, the program will integrate the CMR Post Mission Analysis (PMA) workstation and conduct at-sea integration/tests on Freedom variant to certify the CMR module for use on the Freedom variant hulls.

For the MCM MP Unmanned Minesweeping (UMS) module, the program will begin integration of the Unmanned Influence Sweep System (UISS) into the MCM MP.  Will conduct launch and recovery (L&R) capture line mechanism testing on LCS Independence variant. Conduct UISS at-sea IOT&E / UMS DT on LCS Independence variant to support UISS mission system IOC in FY 2019. Testing requires placement and removal of exercise mines in a minefield along with 24 hour monitoring of the minefield with an at-sea chase boat for the duration of the test event. Testing also requires procurement of test spares and test support equipment. The Program will also deliver and install common Post Mission Analysis (PMA) hardware onto LCS.

For the MCM MP Buried Minehunting (BMH) Module, the program will begin integration of the Knifefish System into the MCM MP. Conduct pier-side Knifefish Launch and Recovery demonstration.  Conduct integration and at-sea Knifefish DT and Knifefish BMH DT on Independence variant to support Knifefish mission system IOC in FY 2019. Testing requires placement and removal of exercise mines in a minefield along with 24 hour monitoring of the minefield with an at-sea chase boat for the duration of the test event. Testing also requires procurement of test spares and test support equipment. The Program will also deliver and install common PMA hardware onto LCS.

For the MCM MP Remote Minehunting (RMH) Module, the program will support integration of the AN/AQS-20C onto the USV in preparation for an User Operational Evaluation System (UOES) employment, developmental test, and an Operational Assessment in FY 2020.  Will develop an RMH Module Specification, integrate MVCS v1.2 into the USV, and will support contractor at-sea testing.

The program will complete development and deliver MPAS Build 2.1.  This version of MPAS incorporates correction of software Problem Trouble Reports (PTRs) identified during AMN, NSD, CMR, UMS, and BMH integration/testing. Integrate MPAS v2.1 into the Common Mission Package Trainer (CMPT). 

Continue development of MPAS Build 3.0 to add USV and AN/AQS-20C capability. 

Due to FY 2018 Congressional reduction to training procurements, vendor training for MCM MP crews will be provided until outfitting of LCS Training Facilities is completed in FY 2023, to include crew travel to facilities.

The tactics team will conduct test analysis for both the Freedom and Independence hull variants and will update the CLASS Tactical Publications and the Integrated Program Execution Guide (IPEG).  Will execute test scenarios on the Naval Mine Warfare Simulator (NMWS) to support certification events, Mission Package Readiness Assessments (MPRAs), and the Tactical Action Working Group meetings.

The program will perform systems engineering (risk management, information assurance, human systems integration, safety), configuration management and Integrated Logistics Support (ILS)). Continue to compile system and package level Reliability and Maintainability (RAM-C) data to support reliability engineering and a prioritized initial spares list. Initiate Full Operational Capability (FOC) RAM-C analysis with updated data and update RAM-C Rationale Report. Continue MCM MP Failure Reporting, Analysis, and Corrective Action System (FRACAS) effort.
                                                        
                                                         
                                                             39.499
                                                             0
                                                        
                                                         
                                                             39.499
                                                             0
                                                             For the MCM MP Remote Minehunting (RMH) Module, the program will support the UOES Employment, conduct at-sea developmental testing, and an Operational Assessment (OA) in preparation for testing the MCM MP on the Independence variant in FY 2021.  Testing requires placement and removal of exercise mines in a minefield along with 24 hour monitoring of the minefield with an at-sea chase boat for the duration of the test event. Testing also requires procurement of test spares and test support equipment.

The program will complete development and incorporation of PTRs into MCM MPAS Build 3.0 to support formal MCM MP Developmental and Operational Testing. Integrate MPAS Build 3.0 into the Common Mission Package Trainer. 

Due to FY 2018 Congressional reduction to training procurements, continue vendor training for MCM MP crews until outfitting of LCS Training Facilities is completed in FY 2023, to include crew travel to facilities.

The program will conduct work-ups and test plan for execution of at-sea MCM MP developmental testing (DT-B10 Phase I and II) to be conducted in FY 2021.     

The tactics team will continue to conduct test analysis for both the Freedom and Independence hull variants and will update the CLASS Tactical Publications and the Integrated Program Execution Guide (IPEG).  Will execute test scenarios on the Naval Mine Warfare Simulator (NMWS) to support certification events, Mission Package Readiness Assessments (MPRAs), and the Tactical Action Working Group meetings.

The program will perform systems engineering (risk management, information assurance, human systems integration, safety), configuration management and Integrated Logistics Support (ILS)). Continue to compile system and package level Reliability and Maintainability (RAM-C) data to support reliability engineering and a prioritized initial spares list. Initiate Full Operational Capability (FOC) RAM-C analysis with updated data and update RAM-C Rationale Report. Continue MCM MP Failure Reporting, Analysis, and Corrective Action System (FRACAS) effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The slight decrease from FY 2019 to FY 2020 is a result of completing the development, integration and Module level testing in FY 2019 of Unmanned Minesweeping (UMS) module and the Buried Minehunting (BMH) module.  The focus in FY 2020 will be to complete integration of the Remote Minehunting Module into the MCM MP.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 1600
                                                     LCS Common Mission Modules Equipment
                                                     
                                                         18.760
                                                         33.237
                                                         51.553
                                                         51.553
                                                         36.657
                                                         55.776
                                                         29.787
                                                         30.382
                                                         727.684
                                                         1424.901
                                                    
                                                
                                                 
                                                     OPN 1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                            
                                             The LCS MM Acquisition Strategy employs an incremental procurement approach to allow for the rapid introduction of additional capabilities as system technology matures. This phased plan provides incremental fielding of capability as technology is matured, into the MCM MP until the full baseline capability defined in the Capability Development Document (CDD) is reached.
                                             Program Completed Milestone B January 2014 
Complete MCM MP DT, TECHEVAL, and IOT&E on Independence variant
Achieve MCM MP Initial Operational Capability (IOC) on Independence variant
Conduct MCM MP DT, TECHEVAL, and IOT&E on Freedom variant
                                        
                                         
                                             FY 2018 and prior funding in Project 3129.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MCM MP
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.242
                                                                     2018-11
                                                                
                                                                 
                                                                     13.487
                                                                
                                                                 
                                                                     13.487
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MCM MP
                                                             Sub Allot
                                                             PMS 406
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-02
                                                                
                                                                 
                                                                     2.650
                                                                
                                                                 
                                                                     2.650
                                                                     2019-11
                                                                
                                                                 6.400
                                                                 14.050
                                                            
                                                        
                                                         
                                                             MCM MP
                                                             Sub Allot
                                                             PMS 495
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 2.400
                                                                 3.400
                                                            
                                                        
                                                         
                                                             MCM MP
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.571
                                                                     2018-12
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2020-03
                                                                
                                                                 12.800
                                                                 22.371
                                                            
                                                        
                                                         
                                                             MCM MP
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.600
                                                                     2019-01
                                                                
                                                                 
                                                                     3.700
                                                                
                                                                 
                                                                     3.700
                                                                     2020-01
                                                                
                                                                 4.800
                                                                 18.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             MCM MP Test Support
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.162
                                                                
                                                                 
                                                                     14.162
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 14.162
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             MCM Program Management
                                                             C
                                                             CPFF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 1.680
                                                                 2.580
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                                                     Proj 2550
                                                     
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): CMR DT/COBRA at-Sea OT
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): CMR Mission Module Certified for Operations
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): USV + AN/AQS-20 Integration
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): UISS Mission System DT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): UISS LCS Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): Knifefish L&R
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): UISS Mission System IOT&E / UMS DT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): Knifefish Mission System  BMH DT
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): UISS Mission System IOC
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): Knifefish Mission System IOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): USV + AN/AQS-20 UOES Employment
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): USV + AN/AQS-20 DT / OA / RMH DT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): DT-B10 (Phase 1)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): DT-B10 (Phase 2)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): DT-C10 TECHEVAL
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): OT-C10 IOT&E
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): MCM MP IOC on Independence Variant
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): Barracuda Integration
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Independence Variant (IV): Barracuda Testing MCM Mission Package
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): AMN/NSD integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): CMR Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): UISS L&R
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): Knifefish L & R
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): DT-B9 (Phase 1)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): DT-B9 (Phase 2)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): OT-C9 IOT&E
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): Barracuda Integration
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MCM Integration and Testing on Freedom Variant (FV): Barracuda Testing on Indy
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2551
                                         Anti-Submarine Warfare (ASW) Mission Package
                                         443
                                         
                                             0.000
                                             0.000
                                             41.553
                                             41.580
                                             41.580
                                             9.282
                                             8.884
                                             8.500
                                             8.670
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2019, Mission Package (MP) funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) MP
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

Due to an FY 2018 Congressional reduction, all efforts associated with the development, integration, and testing of the Torpedo Defense Module have stopped.  The requirement for a torpedo defense capability is currently unfunded and no longer in the ASW MP baseline.  

The ASW MP enables LCS to conduct detect-to-engage operations against submarines. Specific ASW capabilities include protecting forces in transit, protecting joint operating areas, and establishing ASW barriers. The ASW MP provides the warfighter capabilities that can be employed for ASW area search as well as high value unit escort missions. Key components of the ASW MP include a Variable Depth Sonar, a Multi-Function Towed Array and sonar signal processing. These individual systems are combined into modules: an ASW Escort Mission Module (EMM) that provides High Value Unit (HVU) escort capability and an Aviation Module that offers airborne threat localization and engagement capability through a MQ-8B Fire Scout VTUAV and an MH-60R with MK54 torpedoes. 

This project delivered the ASW EMM Pre-Production Test Article (PPTA) and the Aviation Module in Q1 FY 2019.  Following the delivery of the PPTA, the ASW MP will be installed on board a Freedom variant hull to support Developmental Testing (DT) and Initial Operational Test & Evaluation (IOT&E) to support Initial Operational Capability (IOC) in FY 2020. Following integration and testing onboard a Freedom variant, this project will transition to production in FY 2020.  This project will initiate shipboard integration of the Independence variant in FY 2020.

The ASW MP will take advantage of improvements developed under the submarine Advanced Processing Build (APB), Advanced Surveillance Build (ASB) and Advanced Capability Build (ACB) and will in turn share unique improvements developed under this program with the submarine, surface combatants, and surveillance ASW communities. All programs (ACB, ASB, and APB) are managed under a common development process and titled AxB. This will contribute to the development of LCS ASW MPs and the Guided Missile Frigate FFG(X) Program. While the LCS ASW MP will retains its uniqueness and focus in functional domains essential to mission package success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness. 

The Open System Architecture (OSA) and high performance COTS sonar processing hardware, provided as an adjunct to the Mission Package Computing Environment (MPCE), will be fielded with the ASW MP and will provide an opportunity to integrate emergent, transformational ASW technological improvements that were previously unachievable. The ASW MP will require periodic upgrades to remain effective well into the 21st century and to pace the threat. Software upgrades target capability increases in high interest areas as prescribed by the Fleet and captured in campaign analysis. To achieve this, this project will package and deliver incremental upgrades every four years to the ASW MP production program via an ACB development process by inserting maturing USW technologies and addressing hardware technology obsolescence.
                                             
                                                 
                                                     Anti-Submarine Warfare (ASW) Mission Modules
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 3129 LCS Mission Package (MP) Development.
                                                        
                                                    
                                                     
                                                         
                                                             41.553
                                                             0
                                                             PREPARE FOR AND CONDUCT FORMAL TESTING ON FREEDOM VARIANT: 
1.) Complete Escort Mission Module (EMM) pier-side System Qualification Testing (SQT)
2.) Government acceptance of the EMM Pre-Production Test Article (PPTA)
3.) Conduct end-to-end integration testing at the Land Based Integration Test Site (LBITS)
4.a.) Conduct at-sea end-to-end integration testing of the EMM on a white-ship hull at AUTEC to characterize at-sea acoustic performance
4.b.) While conducting white-ship testing, execute Ship Alteration (SHIPALT) on LCS 3 to support formal testing
5.) Conduct Crew Training
6.) Embark and conduct Installation Check Out (INCO) procedures for the ASW MP onto LCS 3
7.) Finalize safety analysis of the ASW equipment on the Freedom variant
8.) Conduct ASW MP Weapon System Explosives Safety Review Board (WSESRB) to support ASW MP certification 
9.) Conduct ASW MP Readiness Assessment (MPRA) /Mission Readiness Assessment (MRA) and certify the package to start formal testing on Freedom variant
10.) Continue development of ASW MP logistics products
11.) Finalize testing objectives, performance prediction modeling, and test plans to support ASW MP testing 
12.) Conduct developmental testing (DT-B3 Phase I) on LCS 3 to support ASW MP Initial Operational Capability (IOC) in FY 2020

Continue development of EMM acoustic processing software and hardware (ACB-19 software and TI-18 sonar signal processing hardware) which is a four-year cycle to address both software and hardware obsolescence. 

Continue development of ASW MP operator training materials and course curriculum to support Train to Qualify and Train to Certify requirements. Continue development of component and system level modeling and simulation capabilities to enable high fidelity virtual reality training. Conduct vendor training events in support of formal courseware development. Continue development of Common Skills, ASW Skills, and O&M training to incorporate ASW MP capabilities for delivery to the LCS Training Facility and ASW Fleet Training Center in support of ready for training in FY 2022. Provide initial training to LCS Sailors in support of key test events to ensure Sailors are receiving adequate ASW MP operation and maintenance training until formal Navy training is fully established. Provide travel costs for Sailors to attend initial and vendor training. 

Complete the development of the Torpedo Defense Module (TDM) in Q1 FY 2019.  Due to FY 2018 Budget Enactment all efforts associated with the integration and testing of the TDM have stopped.  The requirement for a Torpedo Defense capability is unfunded and no longer in the ASW MP IOC baseline.
                                                        
                                                         
                                                             41.580
                                                             0
                                                        
                                                         
                                                             41.580
                                                             0
                                                             COMPLETE FORMAL TESTING ON FREEDOM VARIANT: 
1.) Complete DT-B3 Phase II, DT-C3 (TECHEVAL), and OT-C3 (IOT&E) to achieve ASW MP IOC
2.) Complete development of ASW MP logistics products

INITIATE INTEGRATION OF ASW MP ON INDEPENDENCE VARIANT IN PREPARATION FOR FORMAL TESTING: 
1.) Develop requirements for the Independence variant SHIPALT 
2.) Complete the Ship Installation Drawings (SIDs) and Ship Change Documents (SCDs)
3.) Conduct ship checks 
4.) Complete development of ASW MP SHIPALT for Independence variant in preparation for MP embark/debark
5.) Execute SHIPALT on LCS 4 to support formal testing
6.) Conduct Crew Training
7.) Embark and conduct Installation Check Out (INCO) procedures for the ASW MP onto LCS 4
8.) Finalize safety analysis of the ASW equipment on the Independence variant
9.) Conduct ASW MP Weapon System Explosives Safety Review Board (WSESRB) to support ASW MP certification 
10.) Finalize testing objectives, performance prediction modeling, and test plans to support ASW MP testing
11.) Conduct at-sea end-to-end integration testing on Independence variant hull to include ASW MP and combat system performance validation testing
12.) Prepare for formal developmental and operational testing beginning in FY 2021

Due to FY 2019 Budget Enactment for Common and ASW MP procurement funds (BLI 1600 and BLI 1602), program has moved from fielding ACB-19 / TI-18 to ACB-19 / TI-20 to allow the program to procure and field a common sonar signal processing baseline across the eight ASW division ships. This is a four-year cycle to address both software and hardware obsolescence.

In support of transitioning EMM to production, will complete System Qualification Testing (SQT), System Verification Review (SVR), Functional Configuration Audit (FCA), Physical Configuration Audit (PCA), and validation of sonar acoustic performance, shipboard interfaces, and launch, handling and recovery.  The project will conduct a Production Readiness Review (PRR) in Q2 FY 2020.   

Continue development of ASW MP operator training materials and course curriculum to support Train to Qualify and Train to Certify requirements. Continue development of component and system level modeling and simulation capabilities to enable high fidelity virtual reality training. Conduct vendor training events in support of formal courseware development. Continue development of Common Skills, ASW Skills, and O&M training to incorporate ASW MP capabilities for delivery to the LCS Training Facility and ASW Fleet Training Center in support of ready for training in FY 2022. Continue to provide initial training to LCS Sailors in support of key test events as well as temporary vendor training to ensure Sailors are receiving adequate ASW MP operation and maintenance training until formal Navy training is fully established. Provide travel costs for Sailors to attend initial and vendor training.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to completion of development of the ASW MP in FY 2019 to support a transition to formal testing on the Freedom variant and initiation of integration and testing on the Independence variant hull in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 1600
                                                     LCS Common Mission Modules Equipment
                                                     
                                                         18.760
                                                         33.237
                                                         51.553
                                                         51.553
                                                         36.657
                                                         55.776
                                                         29.787
                                                         30.382
                                                         727.684
                                                         1424.901
                                                    
                                                
                                                 
                                                     OPN 1602
                                                     LCS ASW Mission Modules
                                                     
                                                         0.000
                                                         0.000
                                                         27.754
                                                         27.754
                                                         63.181
                                                         34.104
                                                         34.777
                                                         35.473
                                                         149.221
                                                         344.510
                                                    
                                                
                                            
                                             The LCS MM Acquisition Strategy is employing an incremental procurement approach to allow for the rapid introduction of additional capabilities as system technology matures. This phased plan provides incremental fielding of capability through the introduction of mature programs of record into the respective Mission Packages until the full baseline capability defined in the Capability Development Document (CDD) is reached.
                                             Program Completed Milestone B January 2014 
Complete ASW MP DT, TECHEVAL, and IOT&E on Freedom variant
Achieve ASW MP IOC on Freedom variant
Complete ASW MP DT and IOT&E on Independence variant
                                        
                                         
                                             FY 2018 and prior funding in Project 3129.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             2.0 ASW MP
                                                             Sub Allot
                                                             PEO IWS 5E
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.380
                                                                     2018-11
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NUWC KPT
                                                             Keyport, Wa
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.800
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.800
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             Sub Allot
                                                             PEO IWS 5A
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.800
                                                                     2019-03
                                                                
                                                                 
                                                                     12.200
                                                                
                                                                 
                                                                     12.200
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPFF
                                                             CSRA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.255
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.255
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.225
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.225
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             SUPSHIP Bath
                                                             Bath, Me
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.550
                                                                     2018-10
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 5.050
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             MIPR
                                                             NAWC WD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.410
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.410
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             FFP
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                     2018-10
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.100
                                                            
                                                        
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, Ca
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.766
                                                                     2018-12
                                                                
                                                                 
                                                                     5.730
                                                                
                                                                 
                                                                     5.730
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 7.496
                                                            
                                                        
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             WR
                                                             Range Service
                                                             Var*
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.154
                                                                     2018-10
                                                                
                                                                 
                                                                     4.300
                                                                
                                                                 
                                                                     4.300
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 7.454
                                                            
                                                        
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.362
                                                                     2018-12
                                                                
                                                                 
                                                                     8.400
                                                                
                                                                 
                                                                     8.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 15.762
                                                            
                                                        
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             WR
                                                             NUWC KPT
                                                             Keyport, Wa
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.600
                                                                     2018-11
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.100
                                                            
                                                        
                                                         
                                                             2.0 ASW MP Test and Evaluation (Freedom)
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.400
                                                                     2019-01
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.551
                                                                     2019-01
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.151
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603596N_2551_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2551
                                                     
                                                         
                                                             ASW MP Acquisition Milestones: EMM Acoustic Characterization Seneca Lake
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP Acquisition Milestones: EMM Winch and Level-Wind First Article Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP Acquisition Milestones: EMM Component and System Level Performance Validation Dock Side Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP Acquisition Milestones: White Ship Testing AUTEC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP Acquisition Milestones: EMM Production Transition
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP Acquisition Milestones: EMM Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: DART Pre-Production Test Article Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP Land Based Integration and Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP SHIPALT Execution on LCS 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP Readiness Assessment (MPRA)/Mission Readiness Assessment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP Embark and INCO on LCS 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP DT-B3 Phase 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP DT-B3 Phase 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP DT/IT-C3 TECHEVAL
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP OT-C3
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Freedom Variant (FV) ASW Integration and Testing: ASW MP IOC
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW Mission Package SCD/SID development for LCS 4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW MP SHIPALT Execution on LCS 4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW MP Embark and INCO on LCS 4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW MP DT-B6 Phase 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW MP DT-B6 Phase 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Independent Variant (IV) ASW Integration and Testing: ASW MP OT-C6
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP AxB Development Process: ACB-19 with TI-20
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASW MP AxB Development Process: ACB-23 with TI-24
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2552
                                         Surface Warfare (SUW) Mission Package
                                         443
                                         
                                             0.000
                                             0.000
                                             11.368
                                             17.558
                                             17.558
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             28.926
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) Mission Package (MP)
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

The SUW MP increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes and move a force quickly through a choke point or other strategic waterway.  The SUW MP is comprised of several modules including the Gun Mission Module (GMM), the Aviation Module, the Maritime Security Module (MSM), and the Surface-to-Surface Missile Module (SSMM).  The GMM is comprised of two high velocity 30mm cannons and is augmented with the ship's 57mm gun to counter close in to mid-range threats. The Aviation Module uses the embarked MH-60R helicopter with Hellfire missile and the MQ-8B Fire Scout VTUAV for the detection, identification, and classification of surface contacts and to engage long range threats. The MSM supports the embarkation of a Visit, Board, Search, and Seizure (VBSS) team.  The SSMM is a self-contained module consisting of 2 Missile Exhaust Containment Structures (MECS), integrated articulating hatch covers, a fire control system, and 12 two-rail M299 launchers to support load out and firing of 24 longbow hellfire missiles. SSMM provides missile coverage for mid-range threats and small boats.
                                             
                                                 
                                                     Surface Warfare (SUW) Mission Modules
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 3129 LCS Mission Package Development.
                                                        
                                                    
                                                     
                                                         
                                                             11.368
                                                             0
                                                             Complete IOT&E and establish IOC of the Surface-to-Surface Missile Module in Q2 FY 2019.

Conduct Find, Fix, Repair efforts of SSMM EDM-2 to resolve issues found during Freedom variant testing and complete test reports.  

Continue integration of SSMM with Independence variant Combat Management System (CMS), obtain WSESRB/SSSTRP approvals, and IA approvals necessary for formal shipboard testing on Independence variant. Conduct developmental testing (DT-B12 Phase I) on Independence variant. 

Conduct analysis of test objectives and associated Measures of Effectiveness (MOEs) targeted for SSMM testing onboard Independence variant in support of developmental testing.  

Complete updates to Common Skills, SUW Skills, and O&M training to incorporate SSMM and VTUAV capabilities in support of ready for training in FY 2020.
                                                        
                                                         
                                                             17.558
                                                             0
                                                        
                                                         
                                                             17.558
                                                             0
                                                             Complete integration of SSMM with Independence variant Combat Management System (CMS), obtain WSESRB/SSSTRP approvals, and IA approvals necessary for formal shipboard testing on Independence variant. 

Complete formal DT-B12 Phase II, DT-C12 (TECHEVAL), and OT-C12 (IOT&E) on the Independence variant.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increases from FY 2019 to FY 2020 is to fund the completion of shipboard integration, Combat System Certification, and formal shipboard developmental and operational testing on the Independence variant.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 1600
                                                     LCS Common Mission Module Equipment
                                                     
                                                         18.760
                                                         33.237
                                                         51.553
                                                         51.553
                                                         36.657
                                                         55.776
                                                         29.787
                                                         30.382
                                                         727.684
                                                         1424.901
                                                    
                                                
                                                 
                                                     OPN 1603
                                                     LCS SUW Mission Module
                                                     
                                                         20.925
                                                         13.025
                                                         26.566
                                                         26.566
                                                         15.342
                                                         15.711
                                                         28.711
                                                         4.961
                                                         32.604
                                                         278.669
                                                    
                                                
                                                 
                                                     WPN 4221
                                                     LCS Module Weapons
                                                     
                                                         10.610
                                                         11.350
                                                         14.585
                                                         0.000
                                                         14.585
                                                         14.417
                                                         13.825
                                                         14.103
                                                         14.385
                                                         37.555
                                                         133.606
                                                    
                                                
                                            
                                             The LCS MM Acquisition Strategy is employing an incremental procurement approach to allow for the rapid introduction of additional capabilities as system technology matures. This phased plan provides incremental fielding of capability through the introduction of mature programs of record into the respective Mission Packages until the full baseline capability defined in the Capability Development Document (CDD) is reached.
                                             Program Completed Milestone B January 2014 
Complete SUW MP DT, TECHEVAL, and IOT&E on Freedom variant
Complete SUW MP DT, TECHEVAL, and IOT&E on Independence variant
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             3.0 SUW MP
                                                             MIPR
                                                             JAMS PO
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.350
                                                                     2019-01
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.750
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.098
                                                                     2018-11
                                                                
                                                                 
                                                                     3.100
                                                                
                                                                 
                                                                     3.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 8.198
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             3.0 SUW MP
                                                             Sub Allot
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.970
                                                                     2019-01
                                                                
                                                                 
                                                                     3.058
                                                                
                                                                 
                                                                     3.058
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 5.028
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.950
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.950
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-01
                                                                
                                                                 
                                                                     9.500
                                                                
                                                                 
                                                                     9.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 10.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             3.0 SUW MP
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                     2019-01
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.950
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                                                     Proj 2552
                                                     
                                                         
                                                             Acquisition Milestones: Production Readiness Review (PRR) for SSMM
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: SSMM DT-B11 Phase 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: Debark on LCS 5
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: Embark LCS 7
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: SSMM DT-B11 Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: SSMM CT-B11 (TECHEVAL)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: SSMM OT-B11 (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Freedom Variant: SSMM IOC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM TRACKEX
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM Structual Test Fire (STF)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM DT-B12 Phase I
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM DT-B12 Phase II
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM TECHEVAL DT-C12
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SUW Testing on Independence Variant: SSMM IOT&E OT-C12
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3129
                                         LCS Mission Package Development
                                         443
                                         
                                             525.214
                                             100.470
                                             8.825
                                             9.868
                                             9.868
                                             8.993
                                             8.928
                                             9.056
                                             9.235
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2019, Mission Package (MP) funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) MP
2551 Anti-Submarine Warfare (ASW) MP
2552 Surface Warfare (SUW) MP
3129 LCS MP Development

Prior to FY 2019 all MP funding was in Project 3129.  

FY 2018 and Prior:
The SUW MP increases firepower and offensive/defensive capabilities against large numbers of highly maneuverable, fast, small craft threats, giving LCS the ability to protect the sea lanes and move a force quickly through a choke point or other strategic waterway.  The SUW MP is comprised of several modules including the Gun Mission Module (GMM), the Aviation Module, the Maritime Security Module (MSM), and the Surface-to-Surface Missile Module (SSMM).  The GMM is comprised of two high velocity 30mm cannons and augments the ship's 57mm gun to counter close in to mid-range threats. The Aviation Module uses the embarked MH-60R helicopter with Hellfire missile and the MQ-8B Fire Scout VTUAV for the detection, identification, and classification of surface contacts and to engage long range threats. The MSM provides the crew with the ability to perform Visit, Board, Search, and Seizure (VBSS) missions.  The SSMM is a self-contained module consisting of 2 Missile Exhaust Containment Structures (MECS), integrated articulating hatch covers, a fire control system, and 12 two-rail M299 launchers to support load out and firing of 24 longbow hellfire missiles. SSMM provides missile coverage for mid-range threats and small boats.

The ASW MP enables LCS to conduct detect-to-engage operations against modern submarines that pose a threat.  Specific ASW capabilities include protecting forces in transit, protecting joint operating areas, and establishing ASW barriers. The ASW MP provides the warfighter capabilities that can be employed for ASW area search as well as high value unit escort missions.  Key components of the ASW MP include a Light Weight Tow torpedo countermeasure, a Variable Depth Sonar, and a Multi-Function Towed Array.  These individual systems are combined into three modules: Torpedo Defense Module; an ASW Escort Mission Module that provides High value unit escort capability; and an Aviation Module that offers airborne threat localization and engagement capability through a MQ-8B Fire Scout VTUAV and an MH-60R with MK54 torpedoes.

The MCM MP will counter deep, shallow, and tethered mines in the littoral without putting Sailors in the minefield.  When the MCM MP is embarked, LCS is capable of conducting detect-to-engage operations (hunting, sweeping, and neutralization) against very shallow and deep-water sea mine threats.  The MCM MP provides these capabilities through the use of sensors and weapons deployed from an MH-60S multi-mission helicopter, unmanned off-board vehicles, and support equipment/containers. The MCM MP consists of the following modules: 
- Remote Minehunting (RMH) Module: MCM Unmanned Surface Vehicle (USV) + AN/AQS-20 Minehunting Sonar 
- Coastal Mine Reconnaissance (CMR) Module: Coastal Battlefield Reconnaissance & Analysis (COBRA) + MQ-8B Fire Scout Vertical Take-off and Landing Tactical Unmanned Aerial Vehicle (VTUAV)
- Near Surface Detection (NSD) Module: Airborne Laser Mine Detection System (ALMDS) + MH-60S Helicopter 
- Airborne Mine Neutralization (AMN) Module: Airborne Mine Neutralization System (AMNS) + MH-60S Helicopter 
- Unmanned Minesweeping (UMS) Module: Unmanned Influence Sweep System (UISS) (USV + Unmanned Surface Sweep System)
- Buried Minehunting (BMH) Module: Knifefish Unmanned Underwater Vehicle (UUV)
- Near-Surface Mine Neutralization: Barracuda Mine Neutralization

FY 2019 and outyear funding includes:

The LCS MM Common Equipment consists of enabling products required by all MPs to provide common hardware interfaces, computer operating environment, communications systems, aviation interface systems, and portable development & integration test-sets. Common hardware interfaces include definition, installation, and control of mechanical, electrical, and cooling requirements common to all mission packages. The Mission Package Computing Environment (MPCE) provides common services and Operating Environment to support all Mission Package Application Software and Open Architecture Products. The Multi-Vehicle Communications System (MVCS) enables the control and data exchange of simultaneous unmanned mission vehicles and the Ship. Aviation interface systems include integration and management of data communications, data processing, and physical hardware interfaces such as common equipment and containers used by all mission packages. Development and integration test-sets provide a mobile operating environment installed in the Mission Package Portable Control Stations (MPPCS) to serve as a surrogate Ship during mission package development and integration test events at test ranges.
                                             
                                                 
                                                     Mine Countermeasure (MCM) Mission Package
                                                     
                                                         
                                                             21.849
                                                             0
                                                             For the MCM MP Coastal Mine Reconnaissance (CMR) module, completed at-sea Developmental Testing (DT) and COBRA Operational testing (OT) on Independence Variant.  Conducted CMR cyber testing.  Certified the CMR module to employ on LCS Independence variant.  Integrated CMR Post Mission Analysis (PMA) workstation on Freedom Variant.  Modified Mission Package Application Software (MPAS) Build 1.7 software incorporating correction of software Problem Trouble Reports (PTRs) identified during CMR testing.

For the MCM MP Unmanned Mine-sweeping (UMS) Module, began integration of the Unmanned Influence Sweep System (UISS) into MCM MP.  Conducted Launch and Recovery (L&R) capture line mechanism testing on an Independence variant.  Delivered MPAS Build 2.0.  

Commenced integration of  AN/AQS-20C and MCM USV + hunt into MCM MP. 

In support of MCM MP, commenced development of  MCM MPAS Build 3.0 to incorporate Net-Centric Sensor Analysis for MIW (NSAM) software and Cyber-Security Toolkit (CSTK).  Performed systems engineering (risk management, information assurance, human systems integration, safety), configuration management and Integrated Logistics Support.  Developed common Post Mission Analysis hardware for Organic Post Mission Analysis (OPMA), NSAM, COBRA and Knifefish PMA.  Continued to compile system and package level Reliability and Maintainability (RAM-C) data to support reliability engineering and a prioritized initial spares list.  Performed Full Operational Capability (FOC) RAM-C analysis with updated data and update RAM-C Rationale Report.  Continued MCM MP FRACAS effort.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 2550 for FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project Unit 2550 for FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Anti-Submarine Warfare (ASW) Mission Package
                                                     
                                                         
                                                             34.618
                                                             0
                                                             1.) Closed-out ASW MP Preliminary Design Review (PDR) by completing engineering efforts to resolve or adjudicate critical Request for Actions (RFA).  

2.) Prepared detailed Technical Data package (TDP) to support ASW MP Critical Design Review (CDR) event.  Conducted CDR and will complete closing-out ASW MP CDR by completing efforts to resolve or adjudicate critical Request for Actions (RFA).

3.) Continued development of EMM Pre-Production Test Article (PPTA) through contractor level testing on EMM contract. Participated in EMM design reviews and feasibility testing to verify performance.  Continued ship integration activities required to enable hardware installation of EMM equipment onboard LCS platforms.

4.) Exercised EMM contract Integration and Testing Support CLIN in support of ship and mission module Integration, Testing, Validation and Verification (V&V), Certification and Delivery. 

5.) Managed and supported execution of shipboard industrial work in accordance with ASW MP Ship Alteration Permanent Change (SHIPALT/PC) Technical Data Package (TDP) and any additional MM installation ECPs as necessary to support ASW MP Installation and deployment on LCS.  Completed SHIPALT/PC for Freedom variant. 

6.) Conducted safety analysis of the ASW equipment on the Freedom variant and began detailed safety analyses on the Independence variant. 

7.) Conducted mission module and mission package level integration testing, including events at PAX River SAIL for Aviation integration, Combat Management System (CMS) integration and performance validation testing in support of ASW MP.

8.) Planned and conducted ASW MP acoustic characterization at Seneca Lake.

9.) Completed EMM acoustic processing software and hardware (ACB13L software and TI14 hardware), Aviation integration support software, and Command and Control software development to support software certification in FY 2019 to support formal developmental and operational testing.  Initiated development of ACB19/TI18 and conducted PDR and CDR for TI18 hardware to support production buys.

10.) Continued the development and integration of the Torpedo Defense Module (TDM) which the program will complete in Q1 FY 2019.  Due to FY 2018 Congressional reduction, all efforts associated with the development, integration, and testing of the TDM have stopped.  The requirement for a Torpedo Defense capability is unfunded and no longer in the ASW MP IOC baseline.

11.) Conducted initial integration and proof of performance testing of the Light Weight Tow system. Testing performed aboard LCS platform at the Canadian Fleet Maritime Experimental Testing Range (CFMETR) against instrumented torpedoes.  

12.) Performed systems engineering (risk management, information assurance, human systems integration, safety), configuration management and Integrated Logistics Support to include compiling system and package level Reliability and Maintainability (RAM-C) data to support reliability engineering and a prioritized initial spares list. Continued ASW MP FRACAS effort.

13.) Continued development of ASW MP operator training materials and course curriculum to support Train to Qualify and Train to Certify requirements. Continued development of component and system level modeling and simulation capabilities to enable high fidelity virtual reality training. Continued factory training events in support of formal courseware development. 

14.) Began development of the products necessary for mission package turnover to sustainment, such as Provisioning Technical Documents, Class Maintenance Plan (CMP), Diminishing Manufacturing Sources/Material Sources (DMSMS) Plan, embark/debark procedures, Consolidated Shipboard Allowance List (COSAL), Navy Training System Plan (NTSP), and Depot Source of Repair (DSOR).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project Unit 2551 for FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 2551 for FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Surface Warfare (SUW) Mission Package
                                                     
                                                         
                                                             16.499
                                                             0
                                                             Continued to conduct combat system certification, MP certification, obtain WSESRB/SSSTRP approvals, and IA approvals for completion of formal shipboard test events.  

Completed initial phase of formal shipboard Developmental Testing DT/IT-B11 on LCS 5 and after debarking from LCS 5 and embarking on LCS 7 completed the second phase of DT/IT-B11.  Completed all test planning and procedures for DT-C11 (TECHEVAL) and OT-C11 (IOT&E) in support of testing in FY 2019.

In support of transitioning SSMM to production in FY 2019, the project will conduct System Qualification Testing (SQT), System Verification Review (SVR), Functional Configuration Audit (FCA), Physical Configuration Audit (PCA), validate shipboard interfaces, and conduct embarks and debarks.  The project will conduct a Production Readiness Review (PRR) in Q4FY18.  

Integrated SSMM MPAS Build 2.4.4 into the Common Mission Package Trainer (CMPT). Began updating Common Skills, SUW Skills, and O&M courses to include SSMM and VTUAV capabilities in support of ready for training.

Continued to provide PR resolution and analysis of General Dynamics cost estimate in support of SSMM integration of ICMS aboard the Independence variant. 

Completed FMECA, LORA, and MTA associated with maturity levels of SSMM EDM-2.  Completed RCM analysis for finalizing MIPs, MRCs upon finalizing EDM to contribute to development of Technical Manuals.  Continued to compile system and package level Reliability and Maintainability (RAM-C) data to support reliability engineering and a prioritized initial spares list. Performed FOC RAM-C analysis with updated data and update RAM-C Rationale Report.  Continued SUW MP FRACAS effort.  Conducted ILS support efforts in support of Freedom variant to include SSMM Provisioning, Supply Support, PHS&T, Preliminary AL, APL, CSOSS, data management and delivery of preliminary EOD 60 series manual. Finalized SSMM development, verification, validation and delivery of final tech manuals.  Continued to develop I-level Technical Manual for SSMM, M299 launchers and the MECS.  Developed SSMM Embark/Debark Plan.   Continued development of SSMM Operations and Maintenance Technical Manual.  Continued development of SSMM facilities requirements and finalized all loading procedures/methods. Completed PHS&T plan update with SSMM data. Completed SSMM O&M Training plan and update course development. Finalized M299 TM in compliance with O and I level requirements. Completed SERD, including I level requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 2552 for FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Funded under Project 2552 for FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Command, Control, Communication, Computers, Cyber and Intelligence (C5I) and Mission Package Tactical Team Trainers
                                                     
                                                         
                                                             10.100
                                                             0
                                                             Mission Package Computing Environment (MPCE) - AN/SYK-32:

Established formal MPCE Nomenclature (AN/SYK-32). 

Continued to conduct MPCE Modernization and Technology Refresh efforts.  Conducted Formal MPCE v1.10 Critical Design Review (CDR) and factory training. Conducted MPCE grooming to support MCM, ASW and SUW MP test events. Transitioned to a common Mission Package Operating Environment (MPOE) / Mission Package Services (MPS) software baseline.

Finalized Program Protection Plan. Conducted Maintenance Demonstration (M-DEMO) to validate the effectiveness and execution performance of the delivered technical documentation and the Maintenance planning products.

Multi-Vehicle Communications System (MVCS) - AN/SYC-31:

Established formal MVCS Nomenclature (AN/SYC-31). 

Finalized and delivered the MVCS v1.2 baseline and transitioned to sustainment.  Developed an ECP and to upgrade MVCS v1.1 to v1.2 and an SCD package for installation on LCS.  Began integrating MVCS radios into UISS, MCM USV, and Knifefish in preparation for MCM MP testing.  Groomed MVCS v1.2 for integration and perform pre-integration activities aboard the Freedom variant LCS 13 in preparation for MVCS v1.2 installation in support of UISS testing.  Provided curriculum development for the MVCS v1.2 baseline. 

Continued the design and development of MVCS v1.2.X which is planned to deliver in FY 2020.  This version of MVCS will implement the Cross Domain Solution (CDS) hardware replacement due to the existing solution reaching end of life, which connects UNCLASS and CLASS networks and will also implement the IPS-250 Inline Encryptor (supports implementation of crypto).   

Began efforts to define and developed MVCS v1.3 which will provide an Extended Line of Site (ELOS) and a Beyond Line of Site (BLOS) capability. Finalized development and completed the Seminal Transition Event test to close out the RT-1944A/U Rapid Innovation Fund project.  Completed the Spectrum Supportability Risk Assessment for implementing the a Beyond Line of Site (BLOS) Capability on the ship (High Frequency Ground Wave).  Continued development of the Unmanned Aerial Relay (UMAR) Rapid Innovation Fund effort to provide an ELOS capability.  Continued development of the Anti-Jam MAGIC SHIELD solution for integration into the RT-1944A/U.  Performed an analysis to determine the amount of bandwidth required for remote mine hunting at various operating distances.   

Continued to conduct Tech Refresh/Insertion studies needed to sustain incremental MVCS capability upgrades.   

Provided differences training on MVCS to fleet and curriculum updates for Combat Systems courses.

Common Mission Package Trainer (CMPT):
Completed integration of updated software with Freedom and Independence Combat Management System Trainers and conduct standalone and integrated team training at Littoral Combat Ship (LCS) Shore-Based Training Facility (LTF) for detachments.  

Continued to compile system data to support Reliability and Maintainability (RAM-C) data to support reliability engineering and analysis.  Began FRACAS effort.
                                                        
                                                    
                                                     
                                                         
                                                             8.825
                                                             0
                                                             Mission Package Computing Environment (MPCE) - AN/SYK-32:
Initiate development and establish a baseline for MPCE v2.0, which provides a technology refresh of fielded MPCE HW and MPCE Software (MPS /MPOE) in preparation for production in FY 2021.  Conduct Preliminary Design Review (PDR) and Critical Design Review (CDR) for MPCE v2.0.  Develop a production test article to support element level testing in FY 2019.

Multi-Vehicle Communications System (MVCS) - AN/SYC-31:

Develop and install solution to provide SIPRNet access  to MP watch stations aboard the Freedom variant. 

Finalize the design and  complete development of MVCS v1.2.X to implement the Cross Domain Solution (CDS) hardware replacement due to the existing solution reaching end of life and the implementation of the IPS-250 Inline Encryptor.  Complete development to update the Ship Configuration Agent (SCA) as part of the MVCS 1.2.X baseline due to integration with the Knifefish, UISS and MCM USV.  Complete the development of the Anti-Jam MAGIC SHIELD solution for procurement and integration into the RT-1944A/U.  Complete development required to support the MVCS v1.2.X for Integration and Test.    

Continue efforts to define and develop MVCS v1.3 which will provide an Extended Line of Site (ELOS) and a Beyond Line of Site (BLOS) capability.  Fabricate 3 Engineering Development Models (EDMs), adding Emission Control (EMCON), providing spectrum and topside analysis support, begin adaptive noise cancelling firmware development, complete Performance Monitor Fault Location (PMFL) and Built In Test (BIT) design and implementation, conduct an Electromagnetic Interference (EMI) test, perform an initial Anti-Jam antenna and signal assessment, begin test fixture software for production, provide support for MVCS/Seaframe integration and CDS rule-set reprogramming, initiate Freedom variant and USV/UISS Noise assessment, and conduct an Engineering Sea test.  Continued development of the Unmanned Aerial Relay (UMAR) Rapid Innovation Fund effort to provide an ELOS capability.   

Continue to conduct Tech Refresh/Insertion studies needed to sustain incremental MVCS capability upgrades.   
 
Develop MVCS differences training and deliver for inclusion in LCS Combat Systems courses.

Common Mission Package Trainer (CMPT):
Continue to integrate updated software with Freedom and Independence variant Combat Management System Trainers and conduct standalone and integrated team training at LTF for detachments.  

Continue to compile system data to support Reliability and Maintainability (RAM-C) data to support reliability engineering and analysis.  Continue FRACAS effort.
                                                        
                                                         
                                                             9.868
                                                             0
                                                        
                                                         
                                                             9.868
                                                             0
                                                             Mission Package Computing Environment (MPCE) - AN/SYK-32
Complete Development of MPCE v2.0.  Lock the Mission Package Software (MPS) and Mission Package Operating Environment (MPOE) baselines and conduct Government Factory Acceptance Test (GFAT).  Integrate Mission Package Application Software for each of the three mission packages into MPCE v2.0, conduct element level testing at the Mission System Integration Center (MSIC) and the Distributed Integration Facility (DIF), and complete certification for use on LCS.  Transition MPCE v2.0 for deployment and sustainment.

Multi-Vehicle Communications System (MVCS) - AN/SYC-31:

Following the completion of development of MVCS 1.2.x, support formal shipboard integration and testing with the MCM Mission Package.   Continue development of MVCS v1.3. Start integration and testing of MVCS 1.3 into the off-board vehicles (UISS, MCM USV and Knifefish), and validate the Anti-Jam capabilities between the off-board vehicles and ship.   

Complete development and begin fielding of the Tech Refreshed MVCS on MCM division LCS ships.   
 
Common Mission Package Trainer (CMPT):
Following the completion of the MPCE Technology Refresh, integration the updated hardware into the test platform for CMPT and certify the baseline for installation into the LTFs.   

Continue to compile system data to support Reliability and Maintainability (RAM-C) data to support reliability engineering and analysis.  Continue FRACAS effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is to support MPCE Technology Refresh efforts required to address hardware obsolescence.
                                                    
                                                
                                                 
                                                     System Engineering and Program Acquisition
                                                     
                                                         
                                                             17.404
                                                             0
                                                             Systems Engineering Efforts:
Supported all major planned systems engineering events per the LCS Mission Modules Systems Engineering Plan (SEP) for all modules within the three warfare areas (Surface Warfare, Anti-Submarine Warfare, and Mine Countermeasures Warfare).

Developed and implemented process to track lead/lag systems engineering metrics to include requirements,
Requirements Traceability & Verification Matrix (RTVM), and SRLs and continued to implement the Technical Performance Measurement (TPM) Plan.

Continued to maintain and execute Cyber Security Strategy.

Program Management Efforts: 
Conducted business and administrative planning, organizing, directing, coordinating, controlling, and approval actions designated to accomplish overall program objectives that are not associated with specific hardware elements or included in systems engineering.

Common Training Management Efforts:
Continued executing four training Integrated Project Teams (IPTs): MCM, SUW, ASW, and Common systems.  Continued development of training and training systems for MCM, ASW, and SUW Mission Module Sailors in accordance with Navy Training Support Plan (NTSP). 

Began incorporation of SUW Surface-to-Surface Missile Module capability into LCS Training Facility (LTF) training courses to meet SUW MP Train to Certify (T2C) requirement and achieve Ready for Training (RFT) in FY 2020.

Began development of ASW MP Escort Mission Module and Torpedo Defense capabilities into LTF training courses to meet ASW MP T2C requirement and achieve RFT in FY 2020, however this effort was halted due to FY 2018 Congressional Reduction.  The program will resume these efforts once funding restored.

Began incorporation of MCM Buried Minehunting, Unmanned Sweep, and Remote Minehunting Module capabilities into LTF training courses to meet MCM MP T2C requirement and achieve RFT in FY 2021.  

Performed vendor and interim training in preparation for deployment.  

Performed analysis of training to validate effective training delivery and updated formal curriculum to incorporate findings from program test events, operations and classroom experience to deliver training that will achieve Train to Certify KPP.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Systems Engineering, Program Management, and Training efforts will be funded under mission package specific project units in FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Systems Engineering, Program Management, and Training efforts will be funded under mission package specific project units in FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 1600
                                                     LCS Common Mission Modules Equipment
                                                     
                                                         18.760
                                                         33.237
                                                         51.553
                                                         51.553
                                                         36.657
                                                         55.776
                                                         29.787
                                                         30.382
                                                         727.684
                                                         1424.901
                                                    
                                                
                                                 
                                                     OPN 1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                                 
                                                     OPN 1602
                                                     LCS ASW Mission Modules.
                                                     
                                                         0.000
                                                         0.000
                                                         27.754
                                                         27.754
                                                         63.181
                                                         34.104
                                                         34.777
                                                         35.473
                                                         149.221
                                                         344.510
                                                    
                                                
                                                 
                                                     OPN 1603
                                                     LCS SUW Mission Modules
                                                     
                                                         20.925
                                                         13.025
                                                         26.566
                                                         26.566
                                                         15.342
                                                         15.711
                                                         28.711
                                                         4.961
                                                         32.604
                                                         278.669
                                                    
                                                
                                                 
                                                     WPN 4221
                                                     LCS Module Weapons
                                                     
                                                         10.610
                                                         11.350
                                                         14.585
                                                         0.000
                                                         14.585
                                                         14.417
                                                         13.825
                                                         14.103
                                                         14.385
                                                         37.555
                                                         133.606
                                                    
                                                
                                            
                                             The LCS Mission Module Acquisition Strategy is employing an incremental procurement approach to allow for the rapid introduction of additional capabilities as system technology matures. This phased plan provides incremental fielding of capability through the introduction of mature programs of record into the respective Mission Packages until the full baseline capability defined in the Capability Development Document (CDD) is reached.
                                             Program Completed Milestone B January 2014 
Complete SUW MP DT, TECHEVAL, and IOT&E on Freedom variant (Refer to Project 2552)
Achieve SUW MP Initial Operational Capability (IOC) on Freedom variant (Refer to Project 2552)
Achieve MCM MP IOC on Independence variant (Refer to Project 2550)
Achieve ASW MP IOC on Freedom variant (Refer to Project 2551)
                                        
                                         
                                             Beginning in FY 2019, Mission Package funding is realigned into four (4) projects: 

2550 Mine Countermeasures (MCM) Mission Package
2551 Anti-Submarine Warfare (ASW) Mission Package
2552 Surface Warfare (SUW) Mission Package
3129 LCS Mission Package Development

Prior to FY 2019 all Mission Package funding was in Project 3129.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.275
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.275
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 1.031
                                                                 
                                                                     0.753
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.784
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             NAVSEALOGCEN
                                                             Norfolk, VA
                                                             
                                                                 1.351
                                                                 
                                                                     0.169
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.520
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 13.435
                                                                 
                                                                     1.107
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 2.530
                                                                 
                                                                     0.080
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.610
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 1.458
                                                                 
                                                                     0.110
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.568
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             WR
                                                             SPAWAR PAC
                                                             San Diego, CA
                                                             
                                                                 7.431
                                                                 
                                                                     0.229
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             6.1 System Engineering
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.355
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.355
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             Sub Allot
                                                             CECOM Bldg 1207
                                                             Various
                                                             
                                                                 1.092
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.092
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 1.250
                                                                 
                                                                     0.680
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.930
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.203
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.203
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 1.498
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.498
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 7.977
                                                                 
                                                                     0.648
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.625
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             C
                                                             CPFF
                                                             PMS 501
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.075
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.075
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             SPAWAR PAC
                                                             San Diego, CA
                                                             
                                                                 1.330
                                                                 
                                                                     0.527
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 1.203
                                                                 
                                                                     0.109
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.312
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.525
                                                                 
                                                                     0.425
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.950
                                                            
                                                        
                                                         
                                                             6.4 Integration, Assembly, Test and Checkout
                                                             WR
                                                             NAVAIR
                                                             Lakehurst
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             C
                                                             CPFF
                                                             AAC
                                                             Uniontown, PA
                                                             
                                                                 12.961
                                                                 
                                                                     2.302
                                                                     2018-03
                                                                
                                                                 
                                                                     2.500
                                                                     2019-01
                                                                
                                                                 
                                                                     2.928
                                                                
                                                                 
                                                                     2.928
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 20.691
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             NAWC TSD
                                                             Orlando, FL
                                                             
                                                                 0.750
                                                                 
                                                                     0.354
                                                                     2018-01
                                                                
                                                                 
                                                                     0.550
                                                                     2018-12
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.304
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 2.022
                                                                 
                                                                     0.578
                                                                     2018-02
                                                                
                                                                 
                                                                     0.990
                                                                     2019-01
                                                                
                                                                 
                                                                     0.892
                                                                
                                                                 
                                                                     0.892
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 8.747
                                                                 
                                                                     4.123
                                                                     2017-12
                                                                
                                                                 
                                                                     2.203
                                                                     2018-11
                                                                
                                                                 
                                                                     2.187
                                                                
                                                                 
                                                                     2.187
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 1.574
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.550
                                                                     2018-11
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 1.121
                                                                 
                                                                     0.348
                                                                     2017-12
                                                                
                                                                 
                                                                     0.820
                                                                     2018-12
                                                                
                                                                 
                                                                     0.836
                                                                
                                                                 
                                                                     0.836
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.125
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             SPAWAR PACIFIC
                                                             San Diego, CA
                                                             
                                                                 2.799
                                                                 
                                                                     1.150
                                                                     2018-01
                                                                
                                                                 
                                                                     0.469
                                                                     2018-11
                                                                
                                                                 
                                                                     1.175
                                                                
                                                                 
                                                                     1.175
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.593
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 1.942
                                                                 
                                                                     0.727
                                                                     2017-11
                                                                
                                                                 
                                                                     0.743
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             WR
                                                             PMW 760
                                                             Various
                                                             
                                                                 0.889
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.889
                                                            
                                                        
                                                         
                                                             4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 1.730
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.730
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 56.897
                                                                 
                                                                     14.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             Sub Allot
                                                             PMS 406
                                                             Various
                                                             
                                                                 38.861
                                                                 
                                                                     3.900
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 42.761
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             Sub Allot
                                                             PMS 495
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.249
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.249
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.300
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.300
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 1.289
                                                                 
                                                                     0.603
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.892
                                                            
                                                        
                                                         
                                                             1.0 MCM MP
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.124
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.124
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             Sub Allot
                                                             PEO IWS5E
                                                             Various
                                                             
                                                                 38.490
                                                                 
                                                                     2.604
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.094
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 23.763
                                                                 
                                                                     5.557
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.320
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 4.233
                                                                 
                                                                     0.734
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.967
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             CDSA Dam Neck
                                                             Virginia Beach, VA
                                                             
                                                                 9.887
                                                                 
                                                                     1.258
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.145
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 8.564
                                                                 
                                                                     2.350
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.914
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             PEO IWS 5A
                                                             Various
                                                             
                                                                 0.601
                                                                 
                                                                     8.700
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.301
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPFF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 1.437
                                                                 
                                                                     0.250
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.687
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.446
                                                                 
                                                                     0.425
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.871
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.595
                                                                 
                                                                     0.500
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.095
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.550
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.550
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             FPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             WR
                                                             NAWC WD
                                                             Point Mugu, CA
                                                             
                                                                 5.030
                                                                 
                                                                     0.400
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.430
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.307
                                                                 
                                                                     0.450
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.757
                                                            
                                                        
                                                         
                                                             2.0 ASW MP
                                                             Sub Allot
                                                             Raytheon
                                                             Portmouth, RI
                                                             
                                                                 33.868
                                                                 
                                                                     8.188
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 42.056
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             C
                                                             CPFF
                                                             JAMS PO
                                                             Various
                                                             
                                                                 6.480
                                                                 
                                                                     1.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.980
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NAWC WD
                                                             Ridgecrest, CA
                                                             
                                                                 7.826
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.826
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 58.524
                                                                 
                                                                     2.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 60.524
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC CD
                                                             Crane, IN
                                                             
                                                                 0.396
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.396
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.745
                                                                 
                                                                     0.950
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.695
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 52.919
                                                                 
                                                                     7.397
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 24.637
                                                                 
                                                                     5.800
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             3.0 SUW MP
                                                             Sub Allot
                                                             PEO IWS 3
                                                             Various
                                                             
                                                                 9.819
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.819
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             6.5 Training Systems Development
                                                             WR
                                                             NAWC TSD
                                                             Orlando, Fl
                                                             
                                                                 0.555
                                                                 
                                                                     0.354
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             6.5 Training Systems Development
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.390
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.390
                                                            
                                                        
                                                         
                                                             6.5 Training Systems Development
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.268
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.268
                                                            
                                                        
                                                         
                                                             6.5 Training Systems Development
                                                             C
                                                             CPAF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.575
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.575
                                                            
                                                        
                                                         
                                                             6.5 Training Systems Development
                                                             Sub Allot
                                                             Various
                                                             Various
                                                             
                                                                 3.221
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.221
                                                            
                                                        
                                                         
                                                             6.5 Training Systems Development
                                                             WR
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 1.479
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.479
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             6.3 System Test and Evaluation
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 26.248
                                                                 
                                                                     1.715
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.963
                                                            
                                                        
                                                         
                                                             6.3 System Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 4.294
                                                                 
                                                                     0.650
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.944
                                                            
                                                        
                                                         
                                                             6.3 System Test and Evaluation
                                                             WR
                                                             NSWC Corona
                                                             Corona, Ca
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             6.3 System Test and Evaluation
                                                             WR
                                                             SPAWAR PAC
                                                             San Diego, CA
                                                             
                                                                 5.258
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.258
                                                            
                                                        
                                                         
                                                             6.3 System Test and Evaluation
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             6.2 Program Management
                                                             C
                                                             CPFF
                                                             CACI
                                                             Fairfax, VA
                                                             
                                                                 7.698
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.698
                                                            
                                                        
                                                         
                                                             6.2 Program Management
                                                             C
                                                             CPIF
                                                             Booz Allen Hamilton
                                                             Washington DC
                                                             
                                                                 1.937
                                                                 
                                                                     2.758
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.695
                                                            
                                                        
                                                         
                                                             6.2 Program Management
                                                             FFRDC
                                                             Mitre
                                                             McLean, VA
                                                             
                                                                 2.679
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.679
                                                            
                                                        
                                                         
                                                             6.2 Program Management
                                                             FFRDC
                                                             JHU/APL
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             6.2 Program Management
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Bethpage, NY
                                                             
                                                                 3.511
                                                                 
                                                                     1.466
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.977
                                                            
                                                        
                                                         
                                                             6.2 Program Management
                                                             C
                                                             CPFF
                                                             NSWC Crane
                                                             Various
                                                             
                                                                 1.750
                                                                 
                                                                     1.177
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.927
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603596N_3129_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3129
                                                     
                                                         
                                                             LCS C5I: MPCE: Develop and establish baseline for MPCE v2.0
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: MPCE: Conduct PDR and CDR for MPCE v2.0 (AN/SYK-31)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: MPCE: Develop two Production Test Articles (PTA) to support testing/certification
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: MPCE: Conduct testing and certification of MPCE v2.0 HW/SW
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: Multi-Vehicle Communication System (MVCS): Deliver MVCS v1.2 and transition to sustainment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: Multi-Vehicle Communication System (MVCS): Deliver MVCS v1.2.X
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: Multi-Vehicle Communication System (MVCS): Development of MVCS 1.3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LCS C5I: Multi-Vehicle Communication System (MVCS): MVCS 1.3 Testing with Barracuda
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603597N
                                 (U)Automated Test and Analysis
                                 53
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     36.685
                                     24.145
                                     37.931
                                     7.653
                                     7.653
                                     7.775
                                     7.947
                                     8.112
                                     8.274
                                     Continuing
                                     Continuing
                                
                                 In FY 2016, OPNAV N94 took on the challenge to implement a Naval enterprise approach to Automated Test and Analysis (ATA).  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. Examples from FY16 include but are not limited to improvements to Link-16 Non-C2 data collection, essential Mission Planning, Service Oriented Architecture Framework, AEGIS Enterprise Solution Enhancements, Strike Force Interoperability testing and Control System Restoration and Validation. In addition, funding supports the development of enterprise level strategies to apply ATA technology to the software-intensive acquisition programs. The FY 2015 ATRT project was funded on Program Element 0603597N: "Automated Test and Re-Test". Starting in FY16 and through the out-years, the project is renamed "Automated Test and Analysis" on Program Element 0603597N.
                                 
                                     
                                         8.052
                                         7.931
                                         7.926
                                         7.926
                                    
                                     
                                         24.145
                                         37.931
                                         7.653
                                         7.653
                                    
                                     
                                         16.093
                                         30.000
                                         -0.273
                                         -0.273
                                    
                                     
                                         
                                             30.000
                                        
                                         
                                             -0.907
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.204
                                                     -0.204
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.069
                                                     -0.069
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     17.000
                                                
                                            
                                        
                                    
                                     FY19: Program increase of $30 million due to congressional add.
FY20: Contract Services Reform reduction of $69,000.  Reduction of $204,000 to fund NAVSEA Headquarters FTE in OMN.
                                
                                 
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             16.406
                                             30.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             46.406
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In response to CNO initiatives, NAVSEA 05H, under the sponsorship of OPNAV N96, in 2008 began developing tools and executing projects for NAVSEA programs in support of "Automated Test and Re-Test".  In 2014, CNO/ASN RDA implemented an "Enterprise" approach to automated testing to foster increased automated test tool use and collaboration between Navy SYSCOMs.  PE 0603582N Project 9B88, "Automated Test and Re-Test," in OPNAV N96 was modified and moved in PB2016 to "Automated Test and Analysis" (ATA) under PE 0603597N in OPNAV N94.  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. In addition, funding supports the development of enterprise level strategies to apply ATA technology to Navy software-intensive acquisition programs.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         16.406
                                                         With a Program Increase within Project Unit (PU) C311 of $16.4M  in FY 2018, ATA was able to provide support to an additional thirteen projects

o Collaborative Software Armory(CSA) Phase 1 
o HAVEN/SABER
o SoS Virtualization 
o 32 to 64 Bit Code Conversion Automated Testing
o Automated Analysis for BL5 Upgrade
o Automated Requirements Verification Reporting for Common Control System (CCS) 
o Test Site Validator
o Intermediary Application (iApp) Automated Testing
o Automated End-to-End Testing for Aircraft Support Equipment
o Tactical Service Oriented Architecture Performance Testing
o Test Execution Server
o ATRT Operational Readiness and Test System (ORTS) Improvement & Modernization Plan
o Enterprise Framework
o  Scientific Test and Analysis Techniques Center of Excellence (STAT COE)
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Program Increase (ATA)
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         30.000
                                                         With a Program Increase within Project Unit (PU) C449 of $30M received in FY 2019, ATA was able to provide support to the following efforts:

o Systems of Systems Virtualization (Phase 2 of FY18 ATA effort)
o Virtual Twins installed on Aegis platforms (baseline 9/7/5/3) and Surface Ship Defense System/USS Monterey
o Virtual Twins installed at the Surface and Air Integration laboratory Patuxent River/Contractor Site
o Next Generation Network integration and hardware
o Integrated software, test and security environment for Virtual Twins
o Developmental software for Distributed Combat System (DCS)
o Combat Management System (CMS) Re-architecture
                                                    
                                                
                                            
                                             The ATA program solicits automated test tool proposals from all qualified sources that show the potential to significantly reduce the time to complete critical testing, increase productivity or system robustness, improve and speed test analysis, and identify commonalities for reuse in testing of Naval acquisition programs. All valid submitted proposals will be evaluated by an Executive Steering Group (ESG) composed of Senior Executive level representatives from NAVSEA, NAVAIR, SPAWAR and US Marine Corps Systems Commands. Proposals selected by the ESG will typically be funded for one year, in which time they must demonstrate their ability to significantly reduce the time to complete critical testing, improve and speed test analysis, or find and correct critical design flaws in testing of Naval acquisition programs. Successful funded proposals and artifacts will be advertised and made available across the Naval enterprise for acquisition program consideration, funding, and use.
                                             FY 2018 Program Management was directed to assess ATA projects for:
o Technical improvements/quality of the end-product,
o Use of automation to optimize resource allocation to increase productivity/robustness and to execute/analyze/report a test
o  Use of automation to optimize resource allocation to:
 -Increase productivity/robustness
 - Plan a test
 - Execute a test
 - Analyze a test
 - Report a test,
o Cost avoidance for the program/project,
o Length of time to see the return on investment.
Progress towards meeting these objectives of ATA efforts is being monitored via the following:
o Monthly Project Manager technical reports, expenditures and risk assessments
 - Quarterly Program Reviews
o Bi-Annual ATA Executive Steering Group Meetings
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             CPFF
                                                             Innovative Defense Technologies (IDT)
                                                             Ballston, VA
                                                             
                                                                 0.000
                                                                 
                                                                     8.797
                                                                     2018-09
                                                                
                                                                 
                                                                     17.174
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.971
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             SPAWAR Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     4.383
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.383
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             Marine Corp
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.450
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             NAVAIR
                                                             Lakehurst NJ
                                                             
                                                                 0.000
                                                                 
                                                                     2.095
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.095
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             Various NSWCs
                                                             NSWC DD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-08
                                                                
                                                                 
                                                                     12.530
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.530
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             FFP
                                                             AFLCMC/AZS
                                                             Hanscomb AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.478
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.478
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             FFP
                                                             AFIT : Wright-
                                                             AFB, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.203
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.203
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             CPFF
                                                             DELTA Resources, Inc.
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.296
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.296
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 1:Collaborative Software Armory (CSA) Phase I
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 2: HAVEN/SABER
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 3:System of Systems (SoS) Virtualization
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 4: 32 to 64 Bit Code Conversion Automated Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 5: Automated Analysis for BL5 Upgrade
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 6: Automated Requirements Verification Reporting for Common Control System (CCS)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 7: Test Site Validator
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 8: Intermediary Application (iApp) Automated Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 9:Automated End-to-End Testing for Aircraft Support Equipment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 10: Tactical Service Oriented Architecture Performance Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 11: Test Execution Server
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 12: ATRT Operational Readiness and Test System (ORTS) Improvement & Modernization Plan
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 13: Enterprise Framework
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 14: Scientific Test and Analysis Techniques Center of Excellence (STAT COE)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 1: SoS Virtualization (follow-on to FY18 SOS Virtualization effort)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 2: Virtualization installed on Aegis platforms
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 3: Virtual Twins installed at the Surface and Air Integration laboratory
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 4:Next Generation Network integration and hardware
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 5: Integrated software, test and security environment for Virtual Twins
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 6:Developmental software for Distributed Combat System (DCS)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 7:Combat Management System (CMS) Re-architecture
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9B88
                                         Automated Test and Analysis
                                         
                                             36.685
                                             7.739
                                             7.931
                                             7.653
                                             7.653
                                             7.775
                                             7.947
                                             8.112
                                             8.274
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY 2016, OPNAV N94 took on the challenge to implement a Naval enterprise approach to Automated Test and Analysis (ATA).  ATA expands the automated test methods currently in use such as Automated Test and Re-Test (ATRT), adds new methods of testing and use of automated test technologies, and standardizes automated test practices, methods and tools. Examples from FY16 include but are not limited to improvements to Link-16 Non-C2 data collection, essential Mission Planning, Service Oriented Architecture Framework, AEGIS Enterprise Solution Enhancements, Strike Force Interoperability testing and Control System Restoration and Validation. In addition, funding supports the development of enterprise level strategies to apply ATA technology to the software-intensive acquisition programs. The FY 2015 ATRT project was funded on Program Element 0603597N under Project Unit 9B88: "Automated Test and Re-Test". Starting in FY16 and through the out-years, the project is renamed "Automated Test and Analysis" on Program Element 0603597N under Project Unit 9B88.
                                             
                                                 
                                                     Automated Test and Analysis
                                                     
                                                         
                                                             7.739
                                                             0
                                                             Each year, submitted ATA proposals are reviewed and selected based on their ability to best describe technical merit for nine criteria to include productivity, reusability, enhanced coverage, improved fidelity and reduction in Total Ownership Cost by the Executive Steering Group, which includes Senior Executive level representatives from Naval Sea, Naval Air, Space and Naval Warfare, and US Marine Corps Systems Commands.

With a budget of $7.7M, ATA was able to provide support to five projects in FY 2018: 

o Automated System-of-Systems Operability Testing
o Dev. and Integration of the Enterprise Air Surveillance Radar (EASR)	
o Test Automation Framework for the Distributed Common Ground System-Navy (DCGS-N)
o Continuous Automated Services Testing for Joint Mission Planning System
o Joint Tactical Common Operational Picture (COP) Workstation 

The ATA Enterprise Program Office will continue with another Naval enterprise-wide data call soliciting automated test tool proposals that will spring-board from some of these efforts and can significantly reduce the time to complete critical testing, increase productivity or system robustness, improve and speed test analysis, and identify commonalities for reuse in Navy acquisition programs for further study in FY 2019. These automated testing projects will reduce errors, increase capabilities and enhance reporting timelines while decreasing Total Ownership Costs for testing critical Navy program initiatives.
                                                        
                                                    
                                                     
                                                         
                                                             7.931
                                                             0
                                                             Each year, submitted ATA proposals are reviewed and selected based on their ability to best describe technical merit for nine criteria to include productivity, reusability, enhanced coverage, improved fidelity and reduction in Total Ownership Cost by the Executive Steering Group, which includes Senior Executive level representatives from Naval Sea, Naval Air, Space and Naval Warfare, and US Marine Corps Systems Commands.

With a budget of $7.9M, ATA was able to provide support to six projects in FY 2019:

o SQQ-89 Automated Combat System of Systems(SoS)Integrated Test system(ACSIT)
o Collaborative Software Armory (CSA) Phase II
o Joint-Communications Engineering, Development, and Integration (JEDI) MUOS Automated Call System (JMACS)
o Common Data Link
o Combat Operations Center (COC) Testing Automation
o ATA for Surface Electronic Warfare (EW) 

The ATA Enterprise Program Office will continue with another Naval enterprise-wide data call soliciting automated test tool proposals that will spring-board from some of these efforts and can significantly reduce the time to complete critical testing, increase productivity or system robustness, improve and speed test analysis, and identify commonalities for reuse in Navy acquisition programs for further study in FY 2019. These automated testing projects will reduce errors, increase capabilities and enhance reporting timelines while decreasing Total Ownership Costs for testing critical Navy program initiatives.
                                                        
                                                         
                                                             7.653
                                                             0
                                                        
                                                         
                                                             7.653
                                                             0
                                                             Continue to improve on the automated testing and analysis investments to date while also pursuing system virtualization projects similar to Aegis Virtual Twin. Reevaluate selected ATA FY 2019 proposals for improving technologies in FY 2020 and potential collaboration in development. FY 2020 plans will also build upon the results and lessons learned from the FY 2018 and FY 2019 selection process for improved ATA program planning, selection, execution and analysis with the ATA ESG.

The Navy intends to continue improvements in the quality of end products, reducing the time to plan, evaluate, analyze and/or report testing requirements, identify cost avoidance and determine the reduction in total ownership costs for each ATA project. The Navy will also determine enterprise solutions that significantly reduce test and evaluation man-hours, positively impact fleet training, and improve test plans and procedures.

The Navy will continue:
o Assessing undersea warfare capabilities or fleet modernization and future Navy testing competencies 
o Evaluating best practices and research capabilities for platform network resiliency and system function validation
o Determining common elements through ATA analysis and reporting across multiple SYSCOMs and identifying synergies in development, implementation and training
o Augmenting both surface and air Mission Planning for requirements traceability.

Specific topics include but are not limited to:
o Automating Test Framework for Operations Centers or Service Oriented Architectures
o Continuing advanced Combat System development/enhancements (SSDS and AEGIS)
o Testing of shipboard navigation or mechanical systems and tactical data links analysis (Link-16)
o Integrating test and analyses among various Strike Force Interoperability platforms 
o Implementing test planning/manager improvements 

The Navy will conduct another Naval enterprise-wide data call soliciting automated test tool proposals that can significantly reduce the time to complete critical testing, improve and speed test analysis, and identify and correct critical design flaws in testing of Naval acquisition programs for further study in FY 2021.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to rate adjustments.
                                                    
                                                
                                            
                                             The ATA program solicits automated test tool proposals from all qualified sources that show the potential to significantly reduce the time to complete critical testing, increase productivity or system robustness, improve and speed test analysis, and identify commonalities for reuse in testing of Naval acquisition programs. All valid submitted proposals will be evaluated by an Executive Steering Group (ESG) composed of Senior Executive level representatives from NAVSEA, NAVAIR, SPAWAR and US Marine Corps Systems Commands. Proposals selected by the ESG will be funded for one year, in which time they must demonstrate their ability to significantly reduce the time to complete critical testing, improve and speed test analysis, or find and correct critical design flaws in testing of Naval acquisition programs. Successful funded proposals and artifacts will be advertised and made available across the Naval enterprise for acquisition program consideration, funding, and use.
                                             FY 2018 Program Management was directed to assess ATA projects for:
o Technical improvements/quality of the end-product,
o Use of automation to optimize resource allocation to increase productivity/robustness and to execute/analyze/report a test
o  Use of automation to optimize resource allocation to:
 -Increase productivity/robustness
 - Plan a test
 - Execute a test
 - Analyze a test
 - Report a test,
o Cost avoidance for the program/project,
o Length of time to see the return on investment.
Progress towards meeting these objectives of ATA efforts is being monitored via the following:
o Monthly Project Manager technical reports, expenditures and risk assessments
 - Quarterly Program Reviews
o Bi-Annual ATA Executive Steering Group Meetings
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             CPFF
                                                             Innovative Defense Technologies (IDT)
                                                             Ballston, VA
                                                             
                                                                 27.103
                                                                 
                                                                     4.886
                                                                     2017-12
                                                                
                                                                 
                                                                     3.778
                                                                     2019-01
                                                                
                                                                 
                                                                     4.760
                                                                
                                                                 
                                                                     4.760
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 40.527
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             SPAWAR Pacific
                                                             San Diego, CA
                                                             
                                                                 4.321
                                                                 
                                                                     1.432
                                                                     2017-11
                                                                
                                                                 
                                                                     3.941
                                                                     2019-01
                                                                
                                                                 
                                                                     1.417
                                                                
                                                                 
                                                                     1.417
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 11.111
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             Marine Corp
                                                             Not Specified
                                                             
                                                                 0.833
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.833
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             NAVAIR
                                                             Lakehurst NJ
                                                             
                                                                 1.835
                                                                 
                                                                     0.834
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.824
                                                                
                                                                 
                                                                     0.824
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.493
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             WR
                                                             Various NSWCs
                                                             NSWC DD
                                                             
                                                                 0.750
                                                                 
                                                                     0.095
                                                                     2018-06
                                                                
                                                                 
                                                                     0.079
                                                                     2018-12
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.018
                                                            
                                                        
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             CPFF
                                                             AFIT
                                                             Wright-Patterson AFB, OH
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Automated Test & Analysis
                                                             C
                                                             CPFF
                                                             DELTA Resources, Inc.
                                                             Washington, DC
                                                             
                                                                 1.343
                                                                 
                                                                     0.492
                                                                     2018-01
                                                                
                                                                 
                                                                     0.133
                                                                     2019-01
                                                                
                                                                 
                                                                     0.558
                                                                
                                                                 
                                                                     0.558
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9B88
                                                     
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 1:Automated System-of-Systems Operability Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 2:Dev. and Integration of the Enterprise Air Surveillance Radar (EASR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 3: Test Automation Framework for the Distributed Common Ground System-Navy (DCGS-N)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 4: Continuous Automated Services Testing for Joint Mission Planning System
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY18 Project 5:Joint Tactical Common Operational Picture (COP) Workstation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 1:SQQ-89 Automated Combat System of Systems(SoS)Integrated Test system(ACSIT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 2: Collaborative Software Armory (CSA) Phase II
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 3:  Joint-Communications Engineering, Development, and Integration (JEDI) MUOS Automated Call System (JMACS)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 4: Common Data Link
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY19 Project 5: ATA for Surface Electronic Warfare (EW)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): Annual Startup Projects for ATA Implementation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY20: Assessing undersea warfare capabilities or fleet modernization and future Navy testing competencies
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA):  FY20: Evaluating best practices and research capabilities for platform network resiliency and system function validation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY20: Assess common architecture analysis and reporting across SYSCOMS and identify  synergies in development, implementation and training
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Automated Test and Analysis (ATA): FY20: Augment  both surface and air Mission Planning for requirements traceability
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603599N
                                 (U)Frigate Development
                                 54
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     84.594
                                     137.655
                                     132.775
                                     59.007
                                     59.007
                                     85.341
                                     75.386
                                     70.707
                                     72.108
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $15.000 million to account for the availability of prior year execution balances.

In FY 2014, the Navy established the requirements for a lethal and survivable small surface combatant ship (later redesignated as Frigate (FF)), above that of Littoral Combat Ship (LCS) to meet future missions.  Based upon the Navy's 2016 Force Structure Assessment resulting in validation of the need for 52 small surface combatants and the need to address increasingly complex threats in the global maritime environment, the Navy reassessed the capabilities required to ensure the Frigate paces future threats.  With Guided Missile Frigate (FFG(X)), the Navy desires to maximize the small surface combatant capabilities in the Anti-Surface Warfare (SUW), Anti-Submarine Warfare (ASW), Electromagnetic Maneuver Warfare (EMW), and Air Warfare (AW) mission areas, while keeping the ship affordable and as a part of a "high-low" mix of surface ships. The updated assessment was completed to support establishment of top-level FFG(X) requirements in Summer 2017 and resulted in a Navy-approved Capability Development Document (CDD).  The CDD entered JROC Staffing in August 2018 and is scheduled for JROC-Validation in 2nd QTR 2019.

The FFG(X) program will continue to refine the cost estimates to support a FY 2020 Detail Design and Construction (DD&C) contract award.  Based on the updated FFG(X) requirements, FY 2017 focused on efforts for the system specification (SPEC) development and on conceptual design contract development. FY 2018 focused on refining the system SPEC and the program awarded conceptual design contracts to multiple vendors. Funds were also used to continue maturing the FFG(X) Government Furnished Equipment (GFE) baseline; continue Frigate Weapon System (FWS)(formally CMS) design development, coding, and test; acquisition documentation development; C4I systems development; and continued system engineering efforts to ensure mature Government Furnished Information (GFI) deliveries. Conceptual Design contracts complete in 4th QTR FY2019. FY 2020 marks the shift to SCN with the completion of the conceptual design phase. Efforts in systems engineering, cost estimating, and ship design management began in RDTE Project 3086, but are reflected in SCN Line Item 2128 after award of the DD&C contract (4th QTR 2020). Remaining FY 2020 funds will be focused on the continuation of DD&C source selection, Frigate Weapon System (FWS) design development, coding, and test; acquisition documentation approval for MS B; Combat System and C4I Element Integration; and test and evaluation activities. Combat System efforts decrease in FY 2023, as testing activities are ramping up resulting in a relatively stable profile in the outyears.
                                 
                                     
                                         143.450
                                         134.772
                                         75.353
                                         75.353
                                    
                                     
                                         137.655
                                         132.775
                                         59.007
                                         59.007
                                    
                                     
                                         -5.795
                                         -1.997
                                         -16.346
                                         -16.346
                                    
                                     
                                         
                                             -1.997
                                        
                                         
                                             -3.476
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -15.481
                                                     -15.481
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.865
                                                     -0.865
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -2.319
                                                
                                            
                                        
                                    
                                     FY 2018:
-$2.319M Congressional reduction for program management excess growth
-$3.476M SBIR

FY 2019: 
-$1.997M - Congressional reduction for testing and engineering delays

FY 2020:
-$15.000M - reduction due to availability of prior year balances
-$0.481 - Contractor Services Reform reduction
-$0.856M - Navy Working Capital Fund and various rate adjustments
                                
                                 
                                     
                                         3086
                                         Frigate
                                         374
                                         
                                             84.594
                                             137.655
                                             132.775
                                             59.007
                                             59.007
                                             85.341
                                             75.386
                                             70.707
                                             72.108
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Frigate (FFG(X)) efforts are composed of the design and development for a more lethal and survivable multi-mission warship focused on anti-surface warfare and anti-submarine warfare capabilities (SUW/ASW), local air defense and enhanced survivability features. FFG(X) design modifications for added capability over LCS include an over-the-horizon (OTH) surface-to-surface missile system, upgraded air defense weapons and sensors, advanced electronic warfare system and improved decoys, local air defense, and enhanced survivability features. This effort will encompass design, development, and technical issue resolution to support design maturity for DD&C FY 2020 contract award. Certification and testing efforts are also required to support the FFG(X) delivery, operations, and introduction to the fleet.

The FFG(X) design and development phases include platform design, development and risk reduction; combat system element integration; total ship system engineering and integration; combat systems and warfare systems certification; and planning and conduct of system testing. These efforts include procurement of combat and warfare system elements and/or simulators to support production representative testing in support of design, development, and certification efforts and ordnance in support of testing. Additional capabilities over the LCS will include an Over-the-Horizon (OTH) surface-to-surface missile system, upgraded air defense weapons and sensors, advanced electronic warfare system and improved decoys, local air defense, and enhanced survivability features.

This funding will also include efforts and activities required for formal Developmental and Operational testing of the FFG(X). Test and Evaluation (T&E) will concentrate on verifying integration and interoperability of employed technologies and systems in the FFG(X) design to achieve the mission capabilities and performance requirements as defined in the FFG(X) Capability Development Document (CDD). T&E functions will include the evaluation of Critical Technical Parameters (CTP), Measures of Effectiveness (MOE), Measures of Suitability (MOS), and Key Performance Parameters (KPP).

Since the FY19 President's Budget submission, additional testing activities have been identified to support Milestone B products, system specification approval and cybersecurity increasing the Test & Evaluation requirements for the program. Funding planned is for the execution of DT and C4I integration & test, cyber test and certification, warfare system integration & test and certification, aviation (manned and unmanned) integration & test and certification in FY 2019.
                                             
                                                 
                                                     Ship Systems / C4I / Warfare Systems Engineering
                                                     The Frigate (FFG(X)) is a multi-mission ship that focuses on Anti-Surface Warfare (SUW), Anti-Submarine Warfare (ASW) capabilities and local air defense. Specific capabilities include Over-the-Horizon (OTH), upgraded Air Defense weapons and sensors, advanced electronic warfare system and improved decoys, variable depth sonar, towed array, torpedo defense, and enhanced survivability features.
                                                     
                                                         
                                                             131.653
                                                             0
                                                             Ship Systems Engineering
Continued system engineering efforts related to naval architecture, machinery engineering and topside design analysis. Emphasis was placed on the structural and stability disciplines, and incorporation of lethality and survivability enhancements to include the flow-down impacts to the supporting machinery and electrical systems in support of system SPEC and evaluation of contractor designs.  Continued development and refinement of the System SPEC. Began contractor-led conceptual designs to support FY 2020 Detail Design and Construction (DD&C) competition. Began development of the Milestone B documentation.  Continued efforts to support and verify cost estimates that will feed the Independent Cost Estimate (ICE)/ Component Cost Position (CCP).

C4I / Warfare Systems Engineering
Continued system engineering efforts related to C4I and warfare systems specifications. Continued OTH systems engineering and testing efforts for integration of OTH missile. Continued Frigate Weapon System (FWS)(formally CMS) development efforts to ensure full ship integration aligns with platform design efforts and to integrate additional FFG(X) required capabilities into the Combat System (CS). Executed CS Software efforts to support a delta System Requirements Review (SRR), which incorporates additional FFG(X) capabilities. Integrated other CS and C4I elements into total ship design. Implemented additional cyber security/information assurance (IA) measures on the warfare system and C4I suite to pace the current and future threats. Began development of the Milestone B documentation.  Continued efforts to support and verify cost estimates that will feed the Independent Cost Estimate (ICE)/ Component Cost Position (CCP).
                                                        
                                                    
                                                     
                                                         
                                                             124.458
                                                             0
                                                             Ship Systems Engineering
Continue system engineering efforts related to naval architecture, machinery engineering and topside design analysis. Emphasis will be placed on the structural and stability disciplines, and incorporation of lethality and survivability enhancements to include the flow-down impacts to the supporting machinery and electrical systems. Completion of the Final System SPEC to support DD&C Request for Proposal (RFP) release. Completion of contractor-led conceptual designs to support FY 2020 competition. Continue development of the documentation to support Milestone B in FY 2020.  Continue efforts to support and verify updated cost estimates that will feed the Independent Cost Estimate (ICE)/ Component Cost Position (CCP). Complete Gate 4 and 5 reviews to support the final release of DD&C RFP in 4th QTR.

C4I / Warfare Systems Engineering
Continue system engineering efforts related to C4I and warfare systems specifications. Continue OTH systems engineering and testing efforts for integration of OTH missile. Continue FWS development efforts to ensure full ship integration aligns with total ship design efforts and integrate additional FFG(X) required capabilities. Execute CS Software In Process Reviews (IPRs). Integrate other CS and C4I elements into total ship design. Implement additional cyber security/information assurance (IA) measures on the warfare system and C4I suite to pace the current and future threats. Continue development of the Milestone B documentation.  Continue efforts to support and verify cost estimates that will feed the Independent Cost Estimate (ICE)/ Component Cost Position (CCP).
                                                        
                                                         
                                                             50.179
                                                             0
                                                        
                                                         
                                                             50.179
                                                             0
                                                             Ship Systems Engineering
Continue system engineering efforts related to naval architecture, machinery engineering and topside design analysis. Emphasis will be placed on the structural and stability disciplines, and incorporation of lethality and survivability enhancements to include the flow-down impacts to the supporting machinery and electrical systems. Continue development of the documentation to support Milestone B in FY 2020. Complete MS B for 2nd QTR approval. Participate in source selection for DD&C Award, including technical and cost evaluation.

C4I / Warfare Systems Engineering
Continue system engineering efforts related to C4I and warfare systems specifications. Continue OTH systems engineering and testing efforts for integration of OTH missile. Continue FWS development efforts to ensure full ship integration aligns with total ship design efforts and integrate additional FFG(X) required capabilities. Continue integration of other CS and C4I elements into total ship design. Implement additional cyber security/information assurance (IA) measures on the warfare system and C4I suite to pace the current and future threats.  Continue development of the Milestone B documentation for approval in 2nd QTR. Participate in Source Selection for DD&C Award, including technical and cost evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in funds from FY 2019 to FY 2020 is due to the ending of the conceptual design phase and award of the Detail Design and Construction (DD&C) contract under SCN (Line Item 2128) in FY 2020.
                                                    
                                                
                                                 
                                                     Test & Evaluation
                                                     Conduct FFG(X) test planning in support of Developmental Testing and Operational Testing (DT/OT), including Live Fire Test and Evaluation (LFT&E), and procurement of T&E Ordnance. Plan for and execute DT and C4I integration & test, cyber test and certification, warfare system integration & test and certification, aviation (manned and unmanned) integration & test and certification. Late FY17 efforts were shifted to the FFG(X) test planning leveraging the FF test planning efforts.
                                                     
                                                         
                                                             6.002
                                                             0
                                                             Leveraged FF Test and Evaluation Master Plan (TEMP) updates to build the FFG(X) TEMP. Began testing integrated product teams (IPTs) across DoD stakeholder organizations (WIPTs) to coordinate content and refinements with stakeholder organizations. Developed LFT&E Management Plan in conjunction with DOT&E and apply for LFT&E waiver. Compiled final testing analysis of FF structures and hull model test and assess potential uses for modeling and simulation in support of FFG(X). Continued to develop plan to support future updates required for land-based SIM/STIM modeling and test requirements for the integration and test of the FFG(X) platform. Continued development of test sequence network and combat system test efforts to support contracting efforts. Executed Cyber Table Top (CTT)-1 in efforts to reduce systems integration risk.
                                                        
                                                    
                                                     
                                                         
                                                             8.317
                                                             0
                                                             Continue FFG(X) Test and Evaluation Master Plan (TEMP) updates and continue WIPTs required to achieve TEMP approval.  Support future updates required for land-based SIM/STIM test requirements for the integration and test of the FFG(X) platform. Begin execution of land-based SIM/STIM modeling and test efforts. Acquire LFT&E Waiver Approval to support MS B. Complete collaborative development of LFT&E Management Plan by working with DOT&E. Acquire LFT&E Waiver Approval to support MS B. Plan and Execute Cyber Table Top (CTT)-2. Continue to refine shipyard stage testing events in specification and contracting documentation.  Identify and align resources for cybersecurity testing.  Continue strategy coordination and oversight approvals for the overaching cybersecurity testing and certification approach.
                                                        
                                                         
                                                             8.828
                                                             0
                                                        
                                                         
                                                             8.828
                                                             0
                                                             Complete collaborative development of FFG(X) TEMP and obtain approvals from stakeholder organizations.  Continue planning  for Cybersecurity Table Top (CTT)-2. Participate in Source Selection for DD&C Award. Develop DT and OT scenarios and detailed test planning. Continue execution of  LFT&E; SIM/STIM modeling; Verification, Validation and Accreditation (VV&A) and test efforts.  Continue alignment for cybersecurity testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020. Funding planned is for the execution of DT and C4I integration & test, cyber test and certification, warfare system integration & test and certification, aviation (manned and unmanned) integration & test and certification.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2128
                                                     FFG-Frigate
                                                     
                                                         0.000
                                                         0.000
                                                         1281.177
                                                         1281.177
                                                         2057.027
                                                         1750.434
                                                         1792.095
                                                         1827.937
                                                         11761.465
                                                         20470.135
                                                    
                                                
                                            
                                             Beginning in FY20, SCN Line Item 2128 captures FFG(X) procurement.
                                             The FFG(X) acquisition strategy was signed in 1st QTR FY 2019 to support a full and open competitive contract award in FY 2020.
                                             T&E functions will include the evaluation of Critical Technical Parameters (CTP), Measures of Effectiveness (MOE), Measures of Suitability (MOS), and Key Performance Parameters (KPP).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Beginning in FY 2020, most efforts are realigned to SCN Line Item 2128 after ship contract award.
                                                     
                                                         
                                                             Conceptual Design Contracts
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 6.000
                                                                 
                                                                     68.000
                                                                     2018-02
                                                                
                                                                 
                                                                     38.247
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 112.247
                                                            
                                                        
                                                         
                                                             System SPEC Development
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 5.580
                                                                 
                                                                     1.500
                                                                     2018-01
                                                                
                                                                 
                                                                     1.375
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.455
                                                            
                                                        
                                                         
                                                             System SPEC Development
                                                             C
                                                             CPAF
                                                             Various Contractors
                                                             Various
                                                             
                                                                 2.500
                                                                 
                                                                     2.500
                                                                     2018-01
                                                                
                                                                 
                                                                     1.225
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.225
                                                            
                                                        
                                                         
                                                             Over the Horizon (OTH) Missile Integration
                                                             WR
                                                             NAWC, China Lake
                                                             China Lake, CA
                                                             
                                                                 0.652
                                                                 
                                                                     0.558
                                                                     2018-02
                                                                
                                                                 
                                                                     0.645
                                                                     2019-02
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Over the Horizon (OTH) Missile Integration
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.413
                                                                 
                                                                     1.236
                                                                     2018-02
                                                                
                                                                 
                                                                     0.656
                                                                     2019-02
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             FFG Architecture Framework/ Cyber
                                                             C
                                                             CPAF
                                                             Engility
                                                             San Diego, CA
                                                             
                                                                 0.412
                                                                 
                                                                     2.202
                                                                     2018-01
                                                                
                                                                 
                                                                     3.615
                                                                     2019-01
                                                                
                                                                 
                                                                     3.184
                                                                
                                                                 
                                                                     3.184
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C4I Development
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 3.516
                                                                 
                                                                     1.364
                                                                     2017-11
                                                                
                                                                 
                                                                     1.831
                                                                     2018-11
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C4I Development
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 1.907
                                                                 
                                                                     1.390
                                                                     2017-11
                                                                
                                                                 
                                                                     1.686
                                                                     2018-11
                                                                
                                                                 
                                                                     1.516
                                                                
                                                                 
                                                                     1.516
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Frigate Weapons System Development (FWS)
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Various
                                                             
                                                                 15.752
                                                                 
                                                                     13.980
                                                                     2018-01
                                                                
                                                                 
                                                                     13.442
                                                                     2019-01
                                                                
                                                                 
                                                                     13.822
                                                                
                                                                 
                                                                     13.822
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Frigate Weapons System Development (FWS)
                                                             Various
                                                             Various Contractors
                                                             Various
                                                             
                                                                 0.500
                                                                 
                                                                     1.823
                                                                     2017-11
                                                                
                                                                 
                                                                     1.889
                                                                     2018-11
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.612
                                                            
                                                        
                                                         
                                                             Frigate Weapons System Development (FWS)
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 2.123
                                                                 
                                                                     1.165
                                                                     2017-11
                                                                
                                                                 
                                                                     2.114
                                                                     2018-11
                                                                
                                                                 
                                                                     3.530
                                                                
                                                                 
                                                                     3.530
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             WR
                                                             NUWC, Newport
                                                             Newport, RI
                                                             
                                                                 1.500
                                                                 
                                                                     1.410
                                                                     2017-11
                                                                
                                                                 
                                                                     1.740
                                                                     2018-11
                                                                
                                                                 
                                                                     0.554
                                                                
                                                                 
                                                                     0.554
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren, VA
                                                             
                                                                 4.989
                                                                 
                                                                     1.550
                                                                     2017-11
                                                                
                                                                 
                                                                     1.307
                                                                     2018-11
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             WR
                                                             NSWC, CD
                                                             Carderock, MD
                                                             
                                                                 0.445
                                                                 
                                                                     0.571
                                                                     2017-11
                                                                
                                                                 
                                                                     0.555
                                                                     2018-11
                                                                
                                                                 
                                                                     0.554
                                                                
                                                                 
                                                                     0.554
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Various
                                                             
                                                                 1.852
                                                                 
                                                                     0.660
                                                                     2017-12
                                                                
                                                                 
                                                                     5.197
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.092
                                                                 
                                                                     4.316
                                                                     2017-11
                                                                
                                                                 
                                                                     6.145
                                                                     2018-11
                                                                
                                                                 
                                                                     2.200
                                                                
                                                                 
                                                                     2.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfare Systems Development
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 1.438
                                                                 
                                                                     2.667
                                                                     2017-11
                                                                
                                                                 
                                                                     2.245
                                                                     2018-11
                                                                
                                                                 
                                                                     1.811
                                                                
                                                                 
                                                                     1.811
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 8.161
                                                            
                                                        
                                                         
                                                             Aviation Integration Development
                                                             WR
                                                             NAWC, AD
                                                             Patuxent River, MD
                                                             
                                                                 1.396
                                                                 
                                                                     1.302
                                                                     2017-11
                                                                
                                                                 
                                                                     2.273
                                                                     2018-12
                                                                
                                                                 
                                                                     1.150
                                                                
                                                                 
                                                                     1.150
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Aviation Integration Development
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren, VA
                                                             
                                                                 0.116
                                                                 
                                                                     0.441
                                                                     2017-12
                                                                
                                                                 
                                                                     0.686
                                                                     2018-11
                                                                
                                                                 
                                                                     0.587
                                                                
                                                                 
                                                                     0.587
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Beginning in FY 2020, a portion of the Support costs are realigned to SCN Line Item 2128.
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC, CD
                                                             Carderock, MD
                                                             
                                                                 5.044
                                                                 
                                                                     2.505
                                                                     2017-11
                                                                
                                                                 
                                                                     10.024
                                                                     2018-11
                                                                
                                                                 
                                                                     3.262
                                                                
                                                                 
                                                                     3.262
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC, PD
                                                             Philadelphia, PA
                                                             
                                                                 2.676
                                                                 
                                                                     1.718
                                                                     2017-11
                                                                
                                                                 
                                                                     1.849
                                                                     2018-11
                                                                
                                                                 
                                                                     1.880
                                                                
                                                                 
                                                                     1.880
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren, VA
                                                             
                                                                 2.842
                                                                 
                                                                     3.428
                                                                     2017-11
                                                                
                                                                 
                                                                     3.704
                                                                     2018-11
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC, PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.677
                                                                 
                                                                     0.355
                                                                     2017-11
                                                                
                                                                 
                                                                     0.348
                                                                     2018-11
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 0.316
                                                                 
                                                                     2.285
                                                                     2017-11
                                                                
                                                                 
                                                                     1.356
                                                                     2018-11
                                                                
                                                                 
                                                                     1.220
                                                                
                                                                 
                                                                     1.220
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Booz Allen Hamilton
                                                             McLean, VA
                                                             
                                                                 1.056
                                                                 
                                                                     0.550
                                                                     2018-02
                                                                
                                                                 
                                                                     0.764
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             Gryphon
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.175
                                                                     2017-11
                                                                
                                                                 
                                                                     1.688
                                                                     2018-11
                                                                
                                                                 
                                                                     1.161
                                                                
                                                                 
                                                                     1.161
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPIF
                                                             Alion
                                                             Arlington, VA
                                                             
                                                                 2.042
                                                                 
                                                                     1.434
                                                                     2018-02
                                                                
                                                                 
                                                                     5.515
                                                                     2019-02
                                                                
                                                                 
                                                                     2.670
                                                                
                                                                 
                                                                     2.670
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.960
                                                                 
                                                                     1.252
                                                                     2018-01
                                                                
                                                                 
                                                                     1.867
                                                                     2019-01
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Model Development
                                                             WR
                                                             NSWC, CD
                                                             Carderock, MD
                                                             
                                                                 2.413
                                                                 
                                                                     3.880
                                                                     2017-11
                                                                
                                                                 
                                                                     3.805
                                                                     2018-12
                                                                
                                                                 
                                                                     3.880
                                                                
                                                                 
                                                                     3.880
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 13.978
                                                            
                                                        
                                                         
                                                             Test and Evaluation Master Plan (TEMP) Development
                                                             C
                                                             CPIF
                                                             Alion
                                                             Arlington, VA
                                                             
                                                                 0.550
                                                                 
                                                                     0.809
                                                                     2017-12
                                                                
                                                                 
                                                                     0.552
                                                                     2018-12
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation Master Plan (TEMP) Development
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.841
                                                                     2017-12
                                                                
                                                                 
                                                                     0.754
                                                                     2018-12
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation Mast Plan (TEMP) Support
                                                             C
                                                             CPAF
                                                             Engility
                                                             San Diego
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-12
                                                                
                                                                 
                                                                     0.954
                                                                     2018-12
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Land Based Integration & Test
                                                             WR
                                                             Government Activities
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.172
                                                                     2017-12
                                                                
                                                                 
                                                                     2.252
                                                                     2018-11
                                                                
                                                                 
                                                                     4.508
                                                                
                                                                 
                                                                     4.508
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Program Management Support includes Program Office support, Cost Estimation support, Acquisition Documentation Support, and Program Office travel. Beginning in FY 2020, a portion of the PM Support costs are realigned to SCN Line Item 2128.
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             Alion
                                                             Arlington, VA
                                                             
                                                                 2.159
                                                                 
                                                                     1.421
                                                                     2017-12
                                                                
                                                                 
                                                                     2.742
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 6.676
                                                                 
                                                                     6.895
                                                                     2017-12
                                                                
                                                                 
                                                                     7.728
                                                                     2018-12
                                                                
                                                                 
                                                                     4.968
                                                                
                                                                 
                                                                     4.968
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603599N_3086_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3086
                                                     
                                                         
                                                             Ship Design: Draft System SPEC Approval
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design: System SPEC Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design: Conceptual Design (Contractor Led Design)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design: Final System SPEC Approval
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design: Program Technical Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Design: Production (Ship) Proposal  Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Preliminary Government Furnished Information (GFI)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Updated GFI #1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Combat System (CS) Software Delta System Requirements Review (SRR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Updated GFI #2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Final GFI
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Production (Ship) Proposal Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #3
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: System Qualification Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS Integration and Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #4
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #5
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS In Process Review (IPR) #6
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: CS Software Technical Readiness Review (TRR)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             GFE Systems: Software Qualification Testing (SQT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: R3B/Gate Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Component Cost Position (CCP) Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Final CCP
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Independent Cost Analysis Assessment (ILA) Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Gate 4 Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Gate 5 Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Independent Cost Estimates (ICE)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Milestone B
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Milestone Decision Authority (MDA) IPR #1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Gate 6 Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Independent Logistics Assessment (ILA) Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Milestone C
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Milestone Decision Authority (MDA) IPR #2
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Program Acquisition/Logistics Reviews: Milestone Decision Authority (MDA) IPR #3
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Request for Proposal (RFP) Conceptual Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Detail Design & Construction (DD&C) Contract Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Ship Integration and Testing (SI&T) RFP
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Production (Ship) RFP Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Production (Ship) Proposal  Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Ship Integration and Test (SI&T) Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: Production (Ship)  Award
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Procurement: R3B/Gate Review
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Model/Hull Form Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Test and Evaluation Master Plan (TEMP) Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Cyber Table Top (CTT)-1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Cyber Table Top (CTT)-2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Land Based Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Shock Qualification Testing
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Cyber Table Top (CTT)-3
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Cyber/Weapons Testing
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Testing: Integration and Test Efforts
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603609N
                                 Conventional Munitions
                                 55
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     238.753
                                     13.699
                                     9.307
                                     9.988
                                     9.988
                                     10.761
                                     8.768
                                     8.941
                                     9.119
                                     Continuing
                                     Continuing
                                
                                 Proj 0363- Most Navy munitions react violently when exposed to unplanned stimuli such as fire, shock and bullet or fragment impact, thus presenting a great hazard to ships, aircraft, and personnel.  The Insensitive Munitions Advanced Development (IMAD) program will provide, validate, and transition technology to all new weapon developments and priority weapon systems and enable production of munitions insensitive to these stimuli with no reduction in combat performance.  Insensitive Munitions (IM) is the Navy's focused effort on propellants, propulsion units, explosives, warheads, fuses, and pyrotechnics to reduce the severity of cook-off and bullet/fragment impact reactions, minimizing the probability for sympathetic detonation, both in normal storage and in use, increasing ship and platform survivability and satisfying performance and readiness requirements.

Proj 3436- The AN/BST-1 Submarine Emergency Communication Transmitter informs Navy leadership when a ballistic missile submarine is in extremis. When activated, a buoy is released from the submarine, floats to the surface and transmits an emergency signal.  The energetic components in the system release the buoy from the submarine, separate protective covers and actuate an antenna for communication.  The AN/BST-1 Buoy energetic component re-design will replace two antenna related explosive components that utilize explosive formulations that are no longer produced due to environmental impact.  The re-design will support future procurements for OHIO and COLUMBIA class deployments.  The energetic component re-design includes design, prototyping, design verification testing, environmental qualification, hazard classification, insensitive munitions and developmental testing. The two re-designed energetic components will be qualified for USN use at the conclusion of the program.
                                 
                                     
                                         8.909
                                         9.307
                                         9.988
                                         9.988
                                    
                                     
                                         13.699
                                         9.307
                                         9.988
                                         9.988
                                    
                                     
                                         4.790
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.209
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     5.000
                                                
                                            
                                        
                                    
                                     The FY 2019 funding request was reduced by $0.051 million to reflect the Department of Navy's effort to support the Office of Management and Budget directed reforms for Efficiency and Effectiveness that include a lean, accountable, more efficient government.
                                
                                 
                                     
                                         0363
                                         Insensitive Munitions Adv. Development
                                         
                                             238.753
                                             8.874
                                             8.414
                                             8.434
                                             8.434
                                             8.628
                                             8.768
                                             8.941
                                             9.119
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Energetic materials producibility is demonstrated to assure national capability to produce and load munitions systems. The program leverages are being closely coordinated with other military departments, North Atlantic Treaty Organization (NATO) and allied countries to eliminate redundant efforts and maximize efficiency. A joint service IM requirement has been developed and through the IM strategic planning process, all Program Executive Offices (PEO) are implementing IM in their priority munitions. IM are identified as a Department of Defense (DoD) critical technology requirement and considered as part of a weapon design. The IMAD program matures the technology developed by a variety of Science and Technology (S&T) sources for program management integration into weapons systems to meet the IM technical deficiencies documented in the PEO IM Strategic Plans. IMAD provides the link between S&T programs and the program managers (PM) by optimizing IM technologies to meet Navy requirements. IMAD offers risk mitigation for the PMs in terms of IM technical knowledge, expertise and manpower with the state of the art expertise across IM products. Each technology area is divided into subtasks addressing specific munition and munition class IM deficiencies.
                                             
                                                 
                                                     Insensitive Munitions Adv. Development
                                                     Validate and assess weapon systems plan of action and milestones for IM compliance. Review Insensitive Munitions Strategic Plan (IMSP) for Navy compile and analyze weapon system, energetic material and generic technology IM test data. Perform Threat Hazard Assessments (THAs). Perform analysis of energetic material properties logistic process. Review IM certification and waivers. Support Insensitive Munitions Council (IMC), Insensitive Munitions Coordination Group (IMCG), and IMC Working Group. Support and develop Insensitive Munitions Technology Tool (IMT2). Support North Atlantic Treaty Organization Standardization Agreement (NATO STANAG) and Advanced Operations (AOP) development. Support IMAD program briefs. Support all Navy Joint Services Insensitive Munitions Technical Panel (JSIMTP) meetings. Support Explosive Safety Working Group (ESWG) meetings. Provide task management support for financial management, review of programmatic deliverables and overall task coordination.
                                                     
                                                         
                                                             8.874
                                                             0
                                                             Evaluated and demonstrated improved solid propellant for Insensitive Munition (IM) compliant rocket motor systems and container cook off migration. Evaluated and demonstrated new rocket motor case technology that can significantly reduce reaction violence of missile and rocket propulsion systems exposed to unplanned stimuli. Developed, demonstrated, and qualified new rocket propellant formulations that meet and/or improve system performance for air launched weapons and meet and/or improve IM goals. Developed, demonstrated, and qualified new gun propellant formulations for Hyper Velocity Projectile (HVP) that meet and/or improve system performance and meet and/or improve IM goals. Evaluated new ordnance and container concepts. Qualified next generation area attack weapon fragment impact evaluation. Evaluated azobis isobutyronitrile (AIBN) as a replacement of t-butylperoxy (2-ethylhexanoate) (TBP) in the manufacturing of PBXN-112 and PBXC-139. Evaluation, demonstration, and qualification of new explosives that reduce collateral damage when bombs are exposed to thermal and impact threats. Developed and demonstrated new and improved stowage and container materials that achieve compliance with IM criteria while significantly reducing the logistics footprint by lowering system weight.  Demonstrated SCO and FI of the EXTL-65 Propellant in a HVPW rocket motor.  Developed and demonstrated ballistic barrier concepts to improve or eliminate IM impact threats in logistical transportation and storage conditions.  Evaluated Shoulder-launched Assault Munitions IM (combined effects). Evaluated qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients. 
Developed and demonstrated new and improved explosive initiation systems that improve IM and reliably initiate IM explosives.
Evaluated qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients.
                                                        
                                                    
                                                     
                                                         
                                                             8.414
                                                             0
                                                             Evaluate and demonstrate improved solid propellant for Insensitive Munitions (IM) compliant rocket motor systems and container cook off migration. Evaluate and demonstrate new rocket motor case technology that can significantly reduce reaction violence of missile and rocket propulsion systems exposed to unplanned stimuli. Develop, demonstrate, and qualify new rocket propellant formulations that meet and/or improve system performance for air launched weapons and meet and/or improve IM goals.  Develop, demonstrate, and qualify a Reduced Sensitivity Solventless Gun Propellant.  Evaluate new ordnance and container concepts. Qualify next generation area attack weapon fragment impact evaluation.  Evaluate Slow Heating Oven Designs.  Demonstrate IM Improvement through Integral Rocket Solid Fuel Ramjet Technology.  Evaluation, demonstration, and qualification of new explosives that reduce collateral damage when bombs are exposed to thermal and impact threats. Develop and demonstrate new and improved stowage and container materials that achieve compliance with IM criteria while significantly reducing the logistics footprint by lowering system weight. Develop and demonstrate new sensors that will detect and indicate thermal events real time. The sensor can provide warning signal and be capable to initiate venting systems. Develop and demonstrate ballistic barrier concepts to improve or eliminate IM impact threats in logistical transportation and storage conditions. Develop and demonstrate new and improved explosive initiation systems that improve IM and reliably initiate IM explosives. Evaluate qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients. 
Develop and demonstrate new and improved explosive initiation systems that improve IM and reliably initiate IM explosives.
Evaluate qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients.
                                                        
                                                         
                                                             8.434
                                                             0
                                                        
                                                         
                                                             8.434
                                                             0
                                                             Evaluate and demonstrate improved solid propellant for Insensitive Munitions (IM) compliant rocket motor systems and container cook off mitigation.  Evaluate and demonstrate new rocket motor case technology that can significantly reduce reaction violence of missile and rocket propulsion systems exposed to unplanned stimuli. Develop, demonstrate, and qualify new rocket propellant formulations that meet and/or improve system performance for air launched weapons and meet and/or improve IM goals.  Evaluate and demonstrate solid rocket propellant using Highly Loaded Grain technology.  Investigate distribute fiber optic sensing for in-situ propellant health monitoring.  Develop, demonstrate, and qualify a Reduced Sensitivity Solventless Gun Propellant.  Develop, demonstrate, and qualify an enhanced extended range propelling charge for 5" Gun.  Evaluate new ordnance and container concepts. Qualify next generation area attack weapon fragment impact evaluation.  Evaluation of IM improvement of high density reactive material.  Evaluate and demonstrate shape memory alloy rock splitting technology for case venting.  Demonstrate effects of slow heating munitions test heating rate changes.  Demonstrate IM Improvement through Integral Rocket Solid Fuel Ramjet Technology.  Evaluation, demonstration, and qualification of new explosives that reduce collateral damage when bombs are exposed to thermal and impact threats. Develop and demonstrate new and improved stowage and container materials that achieve compliance with IM criteria while significantly reducing the logistics footprint by lowering system weight.  Develop and demonstrate ballistic barrier concepts to improve or eliminate IM impact threats in logistical transportation and storage conditions. Develop and demonstrate new and improved explosive initiation systems that improve IM and reliably initiate IM explosives. Evaluate qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients.  Develop and demonstrate new and improved explosive initiation systems that improve IM and reliably initiate IM explosives.  Evaluate qualification potential of explosives using new resonant acoustic mixing (RAM) of explosive ingredients.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding change is insignificant.
                                                    
                                                
                                            
                                             IMAD is assigned as a non-ACAT program and therefore does not have program milestones like the ACAT I to IV programs. IMAD develops and evaluates IM technologies for use in Navy weapon systems and is not part of a particular weapon acquisition program
                                             Quarterly program reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             PROPULSION DEV. AND EVAL.
                                                             WR
                                                             NAWC DIV/CHINA LAKE
                                                             CA
                                                             
                                                                 102.752
                                                                 
                                                                     3.400
                                                                     2017-11
                                                                
                                                                 
                                                                     3.373
                                                                     2018-11
                                                                
                                                                 
                                                                     3.373
                                                                
                                                                 
                                                                     3.373
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EXPLOSIVES DEV. AND EVAL.
                                                             WR
                                                             NSWC/INDIAN HEAD DIV.
                                                             MD
                                                             
                                                                 86.382
                                                                 
                                                                     2.149
                                                                     2017-11
                                                                
                                                                 
                                                                     2.002
                                                                     2018-11
                                                                
                                                                 
                                                                     2.022
                                                                
                                                                 
                                                                     2.022
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ORDNANCE DEV. AND EVAL.
                                                             WR
                                                             NSWC/DAHLGREN
                                                             VA
                                                             
                                                                 27.449
                                                                 
                                                                     1.160
                                                                     2017-11
                                                                
                                                                 
                                                                     1.025
                                                                     2018-11
                                                                
                                                                 
                                                                     1.025
                                                                
                                                                 
                                                                     1.025
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GUN PROPULSION AND EVAL.
                                                             WR
                                                             NSWC/INDIAN HEAD DIV.
                                                             MD
                                                             
                                                                 10.707
                                                                 
                                                                     1.255
                                                                     2017-11
                                                                
                                                                 
                                                                     1.015
                                                                     2018-11
                                                                
                                                                 
                                                                     1.015
                                                                
                                                                 
                                                                     1.015
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             PROGRAM MANAGEMENT SUPT
                                                             WR
                                                             NOSSA
                                                             IN HEAD MD
                                                             
                                                                 6.296
                                                                 
                                                                     0.190
                                                                     2017-11
                                                                
                                                                 
                                                                     0.209
                                                                     2018-11
                                                                
                                                                 
                                                                     0.209
                                                                
                                                                 
                                                                     0.209
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PROGRAM MANAGEMENT SUPPORT
                                                             MIPR
                                                             DTIC
                                                             FT BELVOIR VA
                                                             
                                                                 5.167
                                                                 
                                                                     0.720
                                                                     2017-11
                                                                
                                                                 
                                                                     0.790
                                                                     2018-11
                                                                
                                                                 
                                                                     0.790
                                                                
                                                                 
                                                                     0.790
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0363
                                                     
                                                         
                                                             Insensitive Munitions Adv. Development: TBD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3436
                                         AN/BST-1 Buoy Component Re-Design
                                         
                                             0.000
                                             0.000
                                             0.893
                                             1.554
                                             1.554
                                             2.133
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             4.580
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The AN/BST-1 Submarine Emergency Communication Transmitter informs Navy leadership when a ballistic missile submarine is in extremis. When activated, a buoy is released from the submarine, floats to the surface and transmits an emergency signal.  The energetic components in the system release the buoy from the submarine, separate protective covers and actuate an antenna for communication.  The AN/BST-1 Buoy energetic component re-design will replace two antenna related explosive components that utilize explosive formulations that are no longer produced due to environmental impact.  The re-design will support future procurements for OHIO and COLUMBIA class deployments.  The energetic component re-design includes design, prototyping, design verification testing, environmental qualification, hazard classification, insensitive munitions and developmental testing. The two re-designed energetic components will be qualified for Navy use at the conclusion of the program.
                                             
                                                 
                                                     Systems Engineering and Testing
                                                     
                                                         
                                                             0.000
                                                             0
                                                             None, program is FY19 new start.
                                                        
                                                    
                                                     
                                                         
                                                             0.893
                                                             0
                                                             -Develop contract statement of work.
-Conduct design analysis and specification review.
-Develop design feasibility test plan.
-Build prototypes for design feasibility testing.
                                                        
                                                         
                                                             1.554
                                                             0
                                                        
                                                         
                                                             1.554
                                                             0
                                                             -Complete design feasibility testing.
-Conduct preliminary design review.
-Procure long lead materials.
-Build design verification test units.
-Conduct design verification testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase due to increased hardware quantity and testing planned for design verification test units in FY 2020.
                                                    
                                                
                                            
                                             The AN/BST-1 Buoy energetic component re-design will be directed by government activities teaming with industry for design and production support. The re-designed components will be qualified for Navy use in FY2022.
                                             Quarterly Program Reviews and semi-annual Design Reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Produce Drawings, Prototypes and Test
                                                             MIPR
                                                             DOTC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.586
                                                                     2019-03
                                                                
                                                                 
                                                                     1.144
                                                                
                                                                 
                                                                     1.144
                                                                     2020-03
                                                                
                                                                 3.200
                                                                 4.930
                                                                 4.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, IHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.252
                                                                     2018-11
                                                                
                                                                 
                                                                     0.360
                                                                
                                                                 
                                                                     0.360
                                                                     2019-10
                                                                
                                                                 0.500
                                                                 1.112
                                                            
                                                        
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.055
                                                                     2018-11
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 0.100
                                                                 0.205
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3436
                                                     
                                                         
                                                             Update performance specification award Contract for Prototype/Design/Qualification
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Design Drawings/Specifications
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Build/Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Procure Long Lead Hardware
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Build Design Verification Test Units
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Conduct Design Verification Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Build Qualification Hardware
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Environmental Qualification Testing
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Testing
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Hazard Classification/Insensitive Munitions Testing
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             4.825
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             4.825
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Congressional add funding will be used to fund additional research for the Insensitive Munitions Advanced Development (IMAD) program for propulsion and ordnance projects in Maryland (MD), Virginia (VA) and California (CA).
Most Navy munitions react violently when exposed to unplanned stimuli such as fire, shock and bullet or fragment impact, thus presenting a great hazard to ships, aircraft, and personnel.  The Insensitive Munitions Advanced Development (IMAD) program will provide, validate, and transition technology to all new weapon developments and priority weapon systems and enable production of munitions insensitive to these stimuli with no reduction in combat performance.  Insensitive Munitions (IM) is the Navy's focused effort on propellants, propulsion units, explosives, warheads, fuses, and pyrotechnics to reduce the severity of cook-off and bullet/fragment impact reactions, minimizing the probability for sympathetic detonation, both in normal storage and in use, increasing ship and platform survivability and satisfying performance and readiness requirements.
                                             
                                                 
                                                     Energetics Technology Research
                                                     
                                                         4.825
                                                         The Congressional add funding will be used to fund additional research for the Insensitive Munitions Advanced Development (IMAD) program for propulsion and ordnance projects in MD, VA and CA.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Performance is level of effort for development.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             PROPULSION DEV. AND EVAL.
                                                             WR
                                                             NAWC DIV/CHINA LAKE
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.906
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.906
                                                            
                                                        
                                                         
                                                             ORDNANCE DEV. AND EVAL.
                                                             WR
                                                             NAWC DIV/CHINA LAKE
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.814
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.814
                                                            
                                                        
                                                         
                                                             EXPLOSIVES DEV. AND EVAL.
                                                             WR
                                                             NAWC DIV/CHINA LAKE
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             ORDNANCE DEV. AND EVAL.
                                                             WR
                                                             NSWC/DAHLGREN
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             EXPLOSIVES DEV. AND EVAL.
                                                             WR
                                                             NSWC/INDIAN HEAD DIV.
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.424
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.424
                                                            
                                                        
                                                         
                                                             GUN PROPULSION AND EVAL.
                                                             WR
                                                             NSWC/INDIAN HEAD DIV.
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.330
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.330
                                                            
                                                        
                                                         
                                                             ORDNANCE DEV. AND EVAL.
                                                             WR
                                                             NSWC/INDIAN HEAD DIV.
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.551
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.551
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Insensitive Munitions Adv. Development: TBD
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603635M
                                 Marine Corps Grnd Cmbt/Supt Sys
                                 56
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     25.445
                                     0.771
                                     0.000
                                     86.464
                                     86.464
                                     127.998
                                     64.564
                                     99.849
                                     102.951
                                     Continuing
                                     Continuing
                                
                                 This PE supports the demonstration and validation of Marine Corps Ground/Supporting Arms Systems for utilization in Marine Air-Ground Expeditionary Force amphibious operations.  This program is funded under Demonstration & Validation because it develops and integrates hardware for experimental tests related to specific ground weapon systems.
                                 
                                     
                                         1.428
                                         1.828
                                         1.855
                                         1.855
                                    
                                     
                                         0.771
                                         0.000
                                         86.464
                                         86.464
                                    
                                     
                                         -0.657
                                         -1.828
                                         84.609
                                         84.609
                                    
                                     
                                         
                                             -1.828
                                        
                                         
                                             -0.146
                                             0.000
                                        
                                         
                                             -0.002
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     84.609
                                                     84.609
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -0.508
                                                
                                            
                                        
                                    
                                     The increase of $86.5M from FY19 to FY20 is attributed to the initiation/realignment of funds to Projects 1558 and 7400 to capture programs transitioning from S&T. These include the Armored Reconnaissance Vehicle, the Navy/Marine Expeditionary Ship Interdiction System (NMESIS), the 81 Millimeter (81mm) Advanced Capability Extended Range Mortar (ACERM), and the Sea Mob: Swarming Long Range Unmanned Surface Vehicles (USVs).
                                
                                 
                                     
                                         1558
                                         Armored Reconnaissance Vehicle
                                         
                                             0.000
                                             0.000
                                             0.000
                                             15.087
                                             15.087
                                             20.241
                                             36.351
                                             76.571
                                             78.107
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Starting in FY20, the ARV program moved from BA07/PE 0206623M/Project 1557 to BA04/PE 0603635M/Project 1558 in order to align the program to a BA more appropriate for its current acquisition phase.
                                             The Armored Reconnaissance Vehicle (ARV) is a replacement for the legacy light armored vehicle in the Light Armored Reconnaissance (LAR) battalions within the Marine Divisions. ARV equipped LAR Battalions perform combined arms, all weather, sustained reconnaissance and security missions in support the Ground Combat Element. The ARV is the core
capability that underpins the next generation armored reconnaissance capability concept. The ARV will be a modern combat vehicle system, capable of fighting for information, that balances competing capability demands to sense, shoot, move, communicate and remain transportable as part of the naval expeditionary force.
                                             
                                                 
                                                     Next Gen Armored Reconnaissance Vehicle (LAV replacement)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             15.087
                                                             2
                                                        
                                                         
                                                             15.087
                                                             2
                                                             -Initiate cost sharing with the Office of Naval Research (ONR) for two science and technology (S&T) demonstrator
platforms. These demonstrators will inform what technologies can be incorporated onto ARV and will be tested and
evaluated with all knowledge and technology transferred to the program office upon completion.
-Award two other transaction authority (OTA) agreements to industry to build prototype vehicles for competitive prototype testing. These prototypes will undergo performance and reliability, availability, and maintainability (RAM) testing.
-Complete analysis of alternatives (AoA).
-Initiate request for proposal (RFP) development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $15.087M is due to the initiation of cost sharing with the ONR Science & Technology (S&T) technology
demonstrators and OTA competitive prototype award.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603640M/2223
                                                     Marine Corps Advanced Tech. Demo.
                                                     
                                                         7.087
                                                         19.650
                                                         13.050
                                                         13.050
                                                         1.500
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         41.287
                                                    
                                                
                                                 
                                                     RDTEN/0206623M/1557
                                                     Enter Other Funding Description.
                                                     
                                                         0.000
                                                         1.500
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1.500
                                                    
                                                
                                            
                                             The Office of Naval Research (ONR) supports the next generation Armored Reconnaissance Vehicle (ARV) project utilizing the Future Naval Capability (FNC) process in order to develop and demonstrate viable and mature technologies befitting the program's envisioned operational employment. The funding listed under section C, PE 0603640M, Proj 2223 is allocated to support ARV.
                                             The Armored Reconnaissance Vehicle (ARV) program will be focused on providing a base combat vehicle capable of meeting evolving threats via open systems architecture and sufficient size, weight, & power (SWAP) to accommodate future growth. Subsequent programs of record will expand the ARV capability to other mission roles and integrate capabilities
that emerge from other programs to further develop and enhance LAR operations.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The Office of Naval Research (ONR) supports the next generation Armored Reconnaissance Vehicle (ARV) project utilizing the Future Naval Capability (FNC) process in order to develop and demonstrate viable and mature technologies befitting the program's envisioned operational employment. $4.7M is allocated to cost share in the development of technology demonstrators.
                                                     
                                                         
                                                             System Development & Demo.
                                                             C
                                                             FFP
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.700
                                                                
                                                                 
                                                                     4.700
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prototype Manufacturing
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Mgmt - LAV
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.387
                                                                
                                                                 
                                                                     3.387
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Analysis of Alternatives
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             AOA Support Contract
                                                             C
                                                             FFP
                                                             HII-MDIS
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603635M_1558_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Project C1558 ARV
                                                     
                                                         
                                                             Material Development Decision
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ARV Analysis of Alternatives
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             OTA Competitve Prototype Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Competitive Prototype Demo and Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RFP Release for EMD
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Source Selection
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MS B and EMD Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1964
                                         Anti-Armor Weapon System
                                         
                                             2.622
                                             0.494
                                             0.000
                                             0.980
                                             0.980
                                             1.004
                                             1.026
                                             1.047
                                             1.068
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The M41A7 Saber system is the primary heavy, anti-armor launch system for the TOW Missile within the Ground Combat Element of the Marine Corps.  The Anti-Armor Weapons System-Heavy (AAWS-H) program, working in concert with the U.S. Army, will develop and integrate technology improvements into the Improved Target Acquisition System (ITAS) to meet Increment II system requirements as jointly agreed. Improvements centered on integration of sight image enhancements were concluded.
                                             
                                                 
                                                     Saber Battery Replacement
                                                     
                                                         
                                                             0.352
                                                             0
                                                             -Developed the Lithium Battery Box (LBB) GEN 2 concept to support the Saber battery through reliability testing to enhance capabilities.  
-Initiated qualification testing of the replacement battery for Saber.  Due to Force Structure 2025 reduction in Saber System will discontinue efforts to seek out product improvement of the current Lithium Battery Box.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Due to the Force Structure 2025 reduction in the Saber System, will discontinue efforts to seek out product improvement of the current Lithium Battery Box.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Management Support
                                                     
                                                         
                                                             0.142
                                                             0
                                                             -Initiated support for product improvement upgrades for the Saber System and Lithium Battery Box (LBB), engineering, logistics, and program office support.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.980
                                                             0
                                                        
                                                         
                                                             0.980
                                                             0
                                                             - Continue support for product improvement upgrades for the Saber System and Lithium Battery Box (LBB) to include engineering, logistics, and program office support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $980K increase from FY19 to FY20 allows for product improvement upgrades for the SABER System, engineering, logistics, and program office support to maintain the capability of the SABER System.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/3017
                                                     Anti-Armor Weapon Systems-Heavy
                                                     
                                                         49.569
                                                         51.232
                                                         60.501
                                                         60.501
                                                         40.358
                                                         42.445
                                                         33.283
                                                         33.951
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Saber system is a joint program with the U.S. Army. Funding supports the development, integration, and qualification of incremental improvements to meet objective requirements and assesses emergent technologies unique to the USMC operational needs.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Anti Armor
                                                             WR
                                                             NSWC Indian Head
                                                             Indian Head, MD
                                                             
                                                                 2.622
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.622
                                                            
                                                        
                                                         
                                                             Saber Battery Replacement
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.352
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.352
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Need Item Text
                                                             C
                                                             BA
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Management Support
                                                             C
                                                             FFP
                                                             MCSC Quantico
                                                             MCSC, Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.142
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.980
                                                                
                                                                 
                                                                     0.980
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1964
                                                     
                                                         
                                                             Management Support: Product improvement upgrades for the Saber System, engineering, logistics, and program office support.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Management Support: Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2614
                                         SMAW Follow-On
                                         
                                             22.823
                                             0.277
                                             0.000
                                             0.500
                                             0.500
                                             0.500
                                             0.500
                                             0.500
                                             2.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Follow on to Shoulder-Launched Multipurpose Assault Weapon (SMAW) (FOTS):
The solution to the Follow on to SMAW (FOTS) capability requirement is a Family of Marine-portable Rocket Systems.  This Family of Systems is composed of separate lightweight, short range, fire-and-forget weapons.  Marine Expeditionary Forces will employ the Family of Systems across the spectrum of conflict, under all environmental conditions, to neutralize or destroy a variety of ground targets including personnel, thin-skinned vehicles, and positions.  The Family of Systems include various systems, such as SMAW Mod 2 and M3A1 Multi-purpose Anti-Armor Weapon System (MAAWS), with future capability for expansion to additional systems.  SMAW Mod 2 consists of a new launcher with an integrated laser range finder and thermal sight. MAAWS consists of a new launcher and integrated fire control system.  Future systems and capabilities include similar Marine-portable fire-and-forget shoulder-launched rocket systems with anti-armor, anti-personnel, anti-material, and assault capabilities.
                                             
                                                 
                                                     Engineer and technical support.
                                                     
                                                         
                                                             0.277
                                                             0
                                                             -Initiated MAAWS qualification, performance testing and Marine-specific tests include E3 and Navy/Marine Corps transportation requirements unique to the Marine Corps.  Other Marine-unique tests may include support equipment and potential modifications to existing FOTS support equipment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             -Complete MAAWS qualification, performance testing and Marine-specific tests include E3 and Navy/Marine Corps transportation requirements unique to the Marine Corps.  Other Marine-unique tests will include support equipment such as weapon and ammunition carriage.
-Continue alternate sight assemblies for MAAWS fire control system improvement
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $500K from FY19 to FY20 will fund development of support equipment such as weapon and ammunition carriage in support of achieving Initial Operating Capability (IOC).  Increase will also support development of fire control system improvements to include night vision, thermal, magnification capabilities.  Increase in FY20 is in coordination with delivery/fielding schedule.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/3016
                                                     Multi-role Anti-Armor Anti-personnel Weapon System (MAAWS)
                                                     
                                                         19.053
                                                         13.760
                                                         21.981
                                                         21.981
                                                         22.002
                                                         22.020
                                                         22.031
                                                         22.308
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             M3A1 Multi-purpose Anti-Armor Weapon System (MAAWS) is being procured via the Army's contract.  USMC changes and additional testing are conducted via Army and Navy Labs.  In addition, Marine-specific tests include E3 and Navy/Marine Corps transportation requirements unique the Marine Corps.
                                             Milestone reviews and technical reviews.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering & Technical Support
                                                             WR
                                                             NSWC Indian Head
                                                             Indian Head, VA
                                                             
                                                                 0.986
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering & Technical Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.122
                                                                 
                                                                     0.277
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.399
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior year cumulative funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.415
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603635M_2614_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2614
                                                     
                                                         
                                                             MAAWS Qualification and Performance Testing: Sytem Qualification Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MAAWS Qualification and Performance Testing: Transportation requirements
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Alternate Sight Assemble: Optics Improvements
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         7400
                                         Combat Capability Development Transition
                                         
                                             0.000
                                             0.000
                                             0.000
                                             69.897
                                             69.897
                                             106.253
                                             26.687
                                             21.731
                                             21.776
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Starting in FY20, the NMESIS and ROGUE efforts moved from BA07/PE 0206623M/Project 2928 to BA04/PE 0603635M/Project 7400 in order to align the program to a BA more appropriate for its current acquisition phase. These efforts are a continuation of the HIMARS Anti-ship Capabilities initiated in FY19 within Project 2928, and are now referred to as NMESIS and ROGUE respectively.
                                             The Navy/Marine Expeditionary Ship Interdiction System (NMESIS) is an RDT&E effort to develop long term and short term solutions for an Anti-Ship Missile (ASM) to be integrated within a High Mobility Artillery Rocket System (HIMARS) Battalion and sustain a Joint Force military advantage. This capability is in support of the Marine Corps Expeditionary Advanced Base Operations (EABO) and the National Defense Strategy (NDS) approach to build a more lethal Joint Force. This capability provides the Marine Corps layered missile defense with disruptive capability, influencing significant lead lines of communication world-wide. NMESIS will prototype a USMC system while leveraging other Service-developed missiles to provide a ground based anti-access/area denial, anti-ship capability. ASM capabilities will be further developed through advanced component improvements and launcher integration into a complex, prototype and unmanned ground vehicle system. The prototyping effort will include the development, design, build, and initial testing of a Remotely Operated Ground Unit Expeditionary (ROGUE) Fires vehicle. ROGUE-Fires is an unmanned ground vehicle based system on a Joint Light Tactical Vehicle (JLTV) chassis, capable of mounting a wide range of missile systems for dynamic force employment and supports the National Defense Strategy (NDS) objective to evolve innovative operational concepts. NMESIS will provide strategic deterrence in the global operational environment through layered missile capability and dynamic force employment.

The Sea Mob: Swarming Long Range Unmanned Surface Vehicles (USVs) is a developmental project with the purpose of testing and operational development within the Marine Corps Warfighting Laboratory which will capitalize on extending the range of surface and subsurface reconnaissance in addition to limited strike capability utilizing swarm technology. Sea Mob unmanned surface vehicle will provide a platform for the launch of Organic Precision Fires (OPF) to address sea and land targets, and the launch and recovery of smaller unmanned surface craft for reconnaissance and unmanned underwater vehicles for hydrographic survey/mine detection.
                                             
                                                 
                                                     Navy/Marine Expeditionary Ship Interdiction System (NMESIS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             58.697
                                                             0
                                                        
                                                         
                                                             58.697
                                                             0
                                                             NMESIS (Long Range Precision Fires, Sea Control) 
Complete integration of an existing ASM capability onto USMC ground platforms. Activities include:
   - Other Transaction Authority (OTA) #1 Phase II, integrate ASM concept 1 on a M142
   - Other Transaction Authority (OTA) #2 Phase II, integrate ASM concept 2 on a ROGUE vehicle
   - Build ROGUE-Fires platoon set and test ASM Command Control
   - Build ROGUE vehicles and conduct off road testing
   - Conduct user evaluations with vehicle
   - Test C2 kill chain with various sensors and Naval platforms and AFATDS
   - Develop TTPs with Marine operators
   - Conduct initial firing tests of NMESIS ASM capability and purchase missiles in support of integration and large
     scale test exercise
   - Purchase inert and live missiles for testing and live fire events
   - Conduct delta qualification testing on vehicles and missile systems
   - Conduct inert ballistic missile firing tests
   - Conduct off road testing with vehicle and launcher systems
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The budget request for NMESIS increased by $36.850M from FY19 to FY20 in support of the development and integration ASM and Unmanned Ground Vehicle (UGV) capability systems. FY20 initiates a large scale integration exercise of an inert missile that will conclude with a live fire missile test with Navy/Marine Corps in support of Marine Corps Operating Concept and Expeditionary Advanced Base Operations (EABO) concepts.
                                                    
                                                
                                                 
                                                     Sea Mob Amphibious Reconnaissance Capability
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             11.200
                                                             0
                                                        
                                                         
                                                             11.200
                                                             0
                                                             The increase of $11.200M RDT&E from FY19 to FY20 was a result of an emerging material solution to a capability gap as identified by HQMC and is currently a MCWL effort at TRL 6. Sea Mob (also known as Unmanned Surface Vessel (USV)) will be transitioned from S&T in FY20 as a mid-tier acquisition program; continued System/Subsystem development, integration, and Test and Evaluation will be conducted by USMC commencing FY20. FY20 Operational testing will include the following objectives:
	1. Procurement of 12 Organic Precision Fire (OPF) Launchers with rounds for 3 previously purchased USVs.
	2. Further integration of OPF and USV.
	3. Qualification of capabilities for embarkation aboard amphibious shipping.
         4. Demonstration of the capability from amphibious shipping.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $11.2M from FY2019 to FY2020 supports initial developmental testing and experimentation for Swarming Long Range USVs technology maturity.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0206623M/2928
                                                     Exp Indirect Fire Gen Supt Wpn Sys
                                                     
                                                         0.000
                                                         21.847
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         21.847
                                                    
                                                
                                                 
                                                     PMC/0206211M/6518
                                                     Amphibious Reconnaissance Capability
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         25.549
                                                         41.570
                                                         34.270
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             1) NMESIS program moved from BA07/PE 0206623M/Project 2928 to BA04/PE 0603635M/Project 7400 in order to align the program to a BA more appropriate for its current acquisition phase.
2) FY22 initiates SEA MOB Procurement funding line within LI 6518.
                                             NMESIS RDT&E efforts for USMC HIMARS support Joint Force 2025 guidance, the National Defense Strategy and the Marine Corps Operating Concept to employ HIMARS as a Sea Control capability from distributed locations to include naval platforms or surface connectors to support distributed maneuver. Support the continued development of long-range precision fire capabilities from austere and expeditionary bases and to improve the range and capacity to provide fires supporting multiple entry points from the sea. Development will consist of the design integration and support from a combination of Army/Navy labs and multiple DOD contractors.

The Sea Mob effort supports acquisition of OPF launchers with rounds for USVs, further integration of OPF and Unmanned Vehicles, qualification of the capabilities for embarkation aboard amphibious shipping, and demonstration of the capability from amphibious shipping.  Specific objectives are pre-deployment training and deployment of the 3 Unmanned Surface Vehicles (USVs) with Organic Precision Fire (OPF) and Unmanned Systems and acquisition of 5 USVs for a Marine Expeditionary Force (MEF) to further develop Expeditionary Advance Base CONOPS.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     NMESIS (Long Range Precision Fires, Sea Control) is defined by the product development in support of Anti-Ship Missile (ASM) Capabilities and the Unmanned Ground Vehicle (UGV), ROGUE-Fires. NMESIS is a conjoined development and integration of both efforts.
                                                     
                                                         
                                                             NMESIS ASM OTA
                                                             C
                                                             BOA
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     44.100
                                                                
                                                                 
                                                                     44.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMESIS ROGUE-Fires Development
                                                             MIPR
                                                             DOTC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.100
                                                                
                                                                 
                                                                     2.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sea Mob Swarming Long Range USVs
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.200
                                                                
                                                                 
                                                                     10.200
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 10.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     NMESIS (Long Range Precision Fires, Sea Control) engineering effort will support weapons sled development and vehicle integration to include system and requirements development and evaluation activities. Evaluation activities include booster vehicle test and system demonstration at Point Mugu.
                                                     
                                                         
                                                             NMESIS Engineering - ASM
                                                             WR
                                                             NSWC
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMESIS Safety
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMESIS Engineering - ROGUE
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMESIS AFATDS Integration
                                                             MIPR
                                                             PFRMS
                                                             AMRDEC, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     NMESIS (Long Range Precision Fires, Sea Control, Ground Based Anti-Ship Missile) is defined in FY19 and FY20 by testing in support of Anti-Ship Missile (ASM) Capabilities and the Unmanned Ground Vehicle (ROGUE- Fires). NMESIS is testing the integration of both efforts. FY19 will test C2 kill chain through testing with Naval and Marine Corps units. FY20 will test the integration of an inert missile and conclude with a live fire missile test with USN.
                                                     
                                                         
                                                             NMESIS ASM MIssile Testing
                                                             WR
                                                             NAS
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.400
                                                                
                                                                 
                                                                     7.400
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMESIS Vehicle/Booster Testing
                                                             WR
                                                             NSWC
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sea Mob Long Range USVs Testing
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             NMESIS Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.147
                                                                
                                                                 
                                                                     0.147
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 7400
                                                     
                                                         
                                                             NMESIS Long Range Precision Fire, Sea Control: NMESIS OTA Milestone Payment - FCS Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NMESIS Long Range Precision Fire, Sea Control: MCASM Missile Test & Eval Exercise
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NMESIS Long Range Precision Fire, Sea Control: NMESIS Vehicle/Booster Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: MCWL Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: Organic Precision Fires Launch Exercise
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: Operational Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: Procurement Qty 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: IOC
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SEA MOB: Swarming Long Range USVs: Procurement Qty 14
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603654N
                                 JT Service Explosive Ordn Dev
                                 57
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     631.450
                                     77.409
                                     61.757
                                     47.656
                                     33.478
                                     14.178
                                     62.984
                                     56.524
                                     61.191
                                     62.414
                                     Continuing
                                     Continuing
                                
                                 This is a Joint Service Program. 

This program provides for the development of Explosive Ordnance Disposal tools and equipment aimed at meeting National Defense Strategy's guidance to build a more lethal force.  The responsibility is assigned to the Navy as single service manager, by Department of Defense Directive 5160.62 of 15 May, 2017, for management of the Joint Service Explosive Ordnance Disposal Research and Development Program.

Proliferation of sophisticated types of foreign and domestic ordnance and Improvised Explosive Devices necessitate a continuing development program to provide Explosive Ordnance Disposal personnel of all military services with the tools and equipment designed for modularity, scalability, and flexibility, while maintaining readiness to respond to contingencies and ensure long-term warfighting readiness.  

This program also provides life support related equipment necessary to support the performance of Navy Explosive Ordnance Disposal tasks underwater. This equipment must have inherently low acoustic and magnetic signatures in order to allow the Explosive Ordnance Disposal technician to safely approach, render-safe and dispose of sea mines and other underwater ordnance.  

This program also provides for the research and development of Electronic Warfare (EW) systems, equipment, procedures, and tactical aids for all military services against the threat posed by Radio-Controlled Improvised Explosive Devices (RCIEDs) and to prevent initiation of RCIEDs across the spectrum of Joint military operations.  Utilize Joint requirements to provide a system of systems approach for a suite of equipment for mounted, dismounted, and fixed site operations; provide a Joint Counter RCIED EW (CREW) development of equipment, procedures, and tactical aids to make rapid improvements to performance, supportability and affordability, while maintaining pace with evolving global threat.
                                 
                                     
                                         53.367
                                         43.148
                                         51.725
                                         51.725
                                    
                                     
                                         77.409
                                         61.757
                                         47.656
                                         33.478
                                         14.178
                                    
                                     
                                         24.042
                                         18.609
                                         -4.069
                                         -18.247
                                         14.178
                                    
                                     
                                         
                                             -0.291
                                        
                                         
                                             5.000
                                        
                                         
                                             -2.100
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     29.700
                                                     27.800
                                                     -3.200
                                                     -17.378
                                                     14.178
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     -13.900
                                                     -0.869
                                                     -0.869
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.058
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -3.500
                                                
                                            
                                        
                                    
                                     FY2020:  Other Program Adjustments Addition, $14.178 million for enduring operations in base.  

FY2020: Other Rate/Misc Adjustments(MISC), funding request was reduced by $17.378 million to account for the availability of prior year under execution and $869K for miscellaneous adjustments.
                                
                                 
                                     
                                         0377
                                         JT Service Expl Ord Disp System
                                         
                                             379.039
                                             13.046
                                             7.839
                                             9.780
                                             9.780
                                             11.247
                                             9.882
                                             11.377
                                             11.604
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Program Element (PE) Project (0377) provides funding for the detailed design, development, risk mitigation, issue resolution, integrations, test, test equipment, simulations  and post-deployment improvements of specialized equipment, tools and assessment of accessories that expand range of military operations required to support DoD's only Joint Explosive Ordnance Disposal (EOD) programs.

EOD exclusively executes world-wide missions for detection/location, identification, render-safe, recovery, field and laboratory evaluation, and disposal of hazards and unexploded ordnance (UXO) that is a threat to military operations, installations, personnel, or material. UXO includes foreign and domestic, both conventional and non-conventional, including Improvised Explosive Devices (IEDs); hazards includes fuels weapons  and weapons of mass destruction devices using radiological and biological means with or without explosives.  

The responsibility is assigned to the Navy as single service manager, by Department of Defense Directive 5160.62 of 3 June 2011, for management of the Joint Service Explosive Ordnance Disposal Research and Development Program.  EOD programs are designed to reduce the EOD operator's exposure to explosive hazards or limit the risk to an acceptable level.  EOD operations range from hand entry of explosive devices by EOD technicians to robotic actions and sensing capabilities that provide a safe distance of the explosive hazard at a greatly reduced cost to trained and experienced EOD operators.
                                             
                                                 
                                                     JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS)
                                                     
                                                         
                                                             2.296
                                                             0
                                                             Continued AEODRS Inc 2 Joint Service EOD Common Control Platform integration, testing and production readiness.  Development of Software Mobile application for EOD digital handheld devices for Joint Service Decision Support System (DSS) tools.
                                                        
                                                    
                                                     
                                                         
                                                             1.258
                                                             0
                                                             Continue the EOD Warfighter defined improvements to the JEOD DSS Common Controller Portals and Mobile Field Kit software. Complete migrations from Navy Enterprise Data Center to Cloud Support Services Platforms. Continue development of Mobile applications specific to EOD.
                                                        
                                                         
                                                             4.900
                                                             0
                                                        
                                                         
                                                             4.900
                                                             0
                                                             Develop EOD specific mobile applications and design interfaces to existing EOD approved mobile software applications. Finalize migration from Navy Enterprise Data Center to Cloud support services platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+3.642M) reflects funding of software development efforts required for software mobile applications.
                                                    
                                                
                                                 
                                                     ANALYSIS OF ALTERNATIVES/ EOD MODERNIZATION
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.337
                                                             0
                                                             Conduct evaluation of technology readiness for sub-surface Ordnance and Improvised Explosive devices Locators, and for Detect and Locate requirements in support of Joint EOD endorsed Statement of Operational Needs.
                                                        
                                                         
                                                             1.464
                                                             0
                                                        
                                                         
                                                             1.464
                                                             0
                                                             Implement Analysis of Alternatives (AOA) to assess warfighter identified capability gaps, review the operational environments including threats and scenarios, alternative development approaches, operational concept development for technology maturity and insertion readiness. Conduct evaluation of technology readiness for Joint EOD endorsed Statement of Operational Needs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY2019 to FY2020 ($+1.127M) for development of Diagnostics, Neutralization and render safe tools and equipment in response to statement of operational needs.
                                                    
                                                
                                                 
                                                     EOD ROBOTICS
                                                     
                                                         
                                                             9.430
                                                             0
                                                             Continued development and test AEODRS Increment 1 Prime System Integrator Production  Representative/First Articles Systems and prepare for production and manufacturing. Continue AEODRS Increment 2 Engineering and manufacturing  development phase. Revalidation and updates of AEODRS Inc 2 requirements in support acquisition and contract strategy.
                                                        
                                                    
                                                     
                                                         
                                                             6.244
                                                             0
                                                             Complete technical insertion plans and engineering improvements plans for AEODRS. Finalize development configuration  AEODRS Production Configuration for Low Rate Initial Production and user suitability assessments.
                                                        
                                                         
                                                             3.416
                                                             0
                                                        
                                                         
                                                             3.416
                                                             0
                                                             Continued development for EOD specific modules and tech insertion for technology enhancements and Robotics continuous Improvements. Prototyping efforts for AEODRS will continue and will inform planned Critical Design Review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease ($-2.828M) due to AEODRS INC 2 RFP release on hold, based on Revalidation of requirements and evaluation of corresponding material solution and acquisition approach.
                                                    
                                                
                                                 
                                                     TCM AN/PLT-XXX SYSTEMS
                                                     
                                                         
                                                             1.320
                                                             0
                                                             Developed and upgraded threat loadset to remain current with continually changing threats.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Technical adjustment to Project 3177.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5509(a)
                                                     EOD Equipment (VN075)
                                                     
                                                         0.000
                                                         2.500
                                                         9.237
                                                         9.237
                                                         5.579
                                                         5.771
                                                         6.039
                                                         6.262
                                                         0.000
                                                         63.626
                                                    
                                                
                                            
                                             Joint Service acquisition strategies utilize an evolutionary open architecture and modular strategy for rapid acquisition of mature technology for the user. The evolutionary approach delivers baseline capability and subsequent increments, recognizing up front the need for future capability improvements. Each increment is a militarily useful and supportable operational capability that can be developed, produced, deployed, and sustained. The evolutionary open architecture and modular strategy allows for rapid block upgrades, pre-planned product improvements, new accessories that expand range of military operations that provide a significant increase in operational capability and improvements at the modular level and encourages competition and second sources to lower life cycle costs.  Once deployed, the upgrades can be developed, tested and deployed at the modular level and new capabilities can be delivered without having to return the entire tool (e.g. robot) to a depot for system level conversion.  System Test bed and modeling and simulation can verify module system level compliance in a laboratory, greatly reducing the cost to conduct expensive range testing.  EOD Modernization increases technology advances for more capable diagnostics and render-safe systems and EOD tools.  Analysis of Alternatives (AOA) studies are conducted prior to the initiation of new subprojects. The AOA addresses and emphasizes acquisition strategies of the most cost-effective solution over the subprojects' life-cycle.  Contracting for RDT&E, if required, is always competitive and when feasible, production options are included.
                                             Implemented 6 Engineering Changes which addressed 121 Functional Change Requests and 136 Continuous Improvement   Change Requests to the Joint Service EOD Decision Support System (DSS).  Delivered 1850 DSS Mobile Field Kit (MFK) Software DVDs, 1814 Unclassified Automated EOD Publication System (AEODPS) and 1834 Secret AEODPS DVDs to Joint Service EOD. Developed and delivered DSS Unclassified Portal and subset of software mobile apps to be hosted via DISA MilCloud with 3224 current Joint Service EOD registered users.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 193.409
                                                                 
                                                                     2.646
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     3.067
                                                                
                                                                 
                                                                     3.067
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             FFP
                                                             Northrop Grumman
                                                             Herndon, VA
                                                             
                                                                 12.544
                                                                 
                                                                     2.600
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             FFP
                                                             John Hopkins, MD
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     5.700
                                                                     2017-11
                                                                
                                                                 
                                                                     4.847
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 10.547
                                                            
                                                        
                                                         
                                                             ILS
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 49.090
                                                                 
                                                                     0.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             FPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     2.088
                                                                
                                                                 
                                                                     2.088
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.088
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             WR
                                                             ARL/Army
                                                             Aberdeen Proving Ground
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Peraton
                                                             Herndon, VA
                                                             
                                                                 8.308
                                                                 
                                                                     0.375
                                                                     2017-11
                                                                
                                                                 
                                                                     0.367
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 77.319
                                                                 
                                                                     0.900
                                                                     2017-11
                                                                
                                                                 
                                                                     0.900
                                                                     2018-12
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operation Test & Evaluation
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 11.508
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.025
                                                                     2018-11
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Managementt Support
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 10.409
                                                                 
                                                                     0.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 16.452
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603654N_0377_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0377
                                                     
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Continuous Improvement (Inc 1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  1 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  2 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  3 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 4 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 5 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 6 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 7 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 8 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 9 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 10 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 11 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 12 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 13 (Inc 1)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal 14 (Inc 1)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Software Production & Development (Inc 2)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering & Manufacturing (Inc 2)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  1 (Inc 2)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  2 (Inc 2)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  3 (Inc 2)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  4 (Inc 2)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JOINT EXPLOSIVE ORDNANCE DISPOSAL DECISION SUPPORT SYSTEM (JEOD DSS): Engineering Change Proposal  5 (Inc 2)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TCM, AN/PLT-XXX (CLASSIFIED III): Continuous Improvement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Engineering & Manufacturing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Production and Deployment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Production Decision MS C
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Low Rate Inital Production
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Full Rate Production Decision
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Continuouse Improvement
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Engineering Change Proposal 1
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Engineering Change Proposal 2
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Engineering Change Proposal 3
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ADVANCED EOD ROBOT SYSTEM: Engineering Change Proposal 4
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1317
                                         EOD Diving System
                                         
                                             113.915
                                             5.093
                                             4.357
                                             2.533
                                             2.533
                                             5.652
                                             4.644
                                             4.708
                                             4.800
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             These resources support the development of equipment for the Navy's only comprehensive expeditionary detect to engage MCM capability. Specifically, it provides for development of Diver Safety/Life Support Equipment, Advanced Diver Integrated Sensors and Advanced Firing Systems to support Navy Explosive Ordnance Disposal (EOD) underwater operations, expeditionary salvage, and Expeditionary MCM Company operations by US Fleet Forces Command. The equipment must have inherently low acoustic and magnetic signatures in order to allow the EOD divers to safely reaquire, approach, render-safe, recover, exploit, and dispose of underwater explosive threats to include sea mines, limpet mines, underwater improvised explosive devices, and unexploded ordnance.
                                             
                                                 
                                                     DIVER SAFETY & LIFE SUPPORT SYSTEMS
                                                     Diver Safety & Life Support Systems: Develop diver safety tools to include more capable life support systems
for EOD, and Mobile Diving & Salvage Units (MDSU) operations. Specific tools include but are not limited to Underwater
Breathing Apparatus (UBA), specialized dive masks, heads-up displays, emergency life support systems and the ability
to train divers and to evaluate Mine Countermeasures (MCM)/Explosive Ordnance Disposal (EOD) tools, tactics and
procedures including control of signatures with regard to influence fired ordnance both in homeland waters and in
controlled threat areas.
                                                     
                                                         
                                                             2.930
                                                             0
                                                             The MMUBA contracting strategy has been developed in FY18. COTS rigs contracts were awarded to deliver EDMs for
test and evaluation. Completed fielding of METRES improvements.
                                                        
                                                    
                                                     
                                                         
                                                             2.000
                                                             0
                                                             Efforts will focus on continuation of the MMUBA acquisition program (MOTS UBA, MK 16 PIP) and diver safety life
support enhancements identified through continued engagement with Fleet EOD diving and expeditionary salvage forces.
This program will develop the capabilities defined by the CNO approved MMUBA Capability Definition Document (CDD)
of May 2018. Unmanned testing at NEDU will commence leading to determination of suitability of candidate rigs prior to
initiation of manned in-water testing. MMUBA will receive an acquisition designation in FY19.
                                                        
                                                         
                                                             2.150
                                                             0
                                                        
                                                         
                                                             2.150
                                                             0
                                                             Efforts will continue the unmanned and manned testing needed to ensure that the UBAs selected in FY19 to address the
capabilities defined by the approved CDD meet all required performance, safety, and user suitability thresholds. NEDU commercial environmental test chambers will be used to verify that applicable MIL-STD-810 environmental test conditions
are met.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY19 to FY20.
                                                    
                                                
                                                 
                                                     ADVANCED DIVER INTEGRATED SENSORS
                                                     Develop Advanced Diver Integrated Sensors equipment to enhance EOD and MDSU ability to detect, access, neutralize and gather intelligence on underwater targets of interest. Requirements include STRIDENT and improvements to the MK 15 Underwater Imaging System (UIS).
                                                     
                                                         
                                                             1.920
                                                             0
                                                             The STRIDENT AoA was completed. STRIDENT candidate characterization testing was started in FY18. Candidate
development and fabrication commenced with testing by the manufacturer throughout FY18. Continued to enhance the
MK 15 Mod UIS diver-based search capability through fleet-based product improvements.
                                                        
                                                    
                                                     
                                                         
                                                             1.958
                                                             0
                                                             CDD and acquisition strategy will be developed for STRIDENT. Engineering Development Model (EDM) Course of Action
(COA) will be approved by the Milestone Decision Authority (MDA). Efforts will focus on completing the enhancements
needed to continue MK 15 UIS capability until STRIDENT capability is fielded. Complete characterization of candidate
performance and minefield suitability including influence signatures.
                                                        
                                                         
                                                             0.293
                                                             0
                                                        
                                                         
                                                             0.293
                                                             0
                                                             ACAT designation and CDD will be approved. Initial candidate user evaluations conducted in FY19 will inform the
development of the performance specification and source selection criteria to ensure that the candidate EDMs fully meet the required performance thresholds.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 due to completion of FY19 characterizations; DT&E will resume in FY21 upon selection of
EDM candidates.
                                                    
                                                
                                                 
                                                     ADVANCED FIRING SYSTEM
                                                     Develops product improvements to existing systems for below and above water neutralization of underwater threats to support EOD and MDSU operations.
                                                     
                                                         
                                                             0.243
                                                             0
                                                             Continued development and testing of product improvements to AFD receiver subsystems.
                                                        
                                                    
                                                     
                                                         
                                                             0.399
                                                             0
                                                             Continuing development, testing, and evaluation of product improvements to the MK 12 Acoustic Firing System (AFS) receiver subsystems.
                                                        
                                                         
                                                             0.090
                                                             0
                                                        
                                                         
                                                             0.090
                                                             0
                                                             Complete the testing of product improvements to the AFS receiver subsystems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY19 to FY20
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/0977a
                                                     Underwater EOD Program  (Cost Code UQ034)
                                                     
                                                         1.100
                                                         1.125
                                                         1.350
                                                         1.350
                                                         2.095
                                                         1.645
                                                         2.119
                                                         5.790
                                                         0.000
                                                         43.699
                                                    
                                                
                                                 
                                                     OPN/0977b
                                                     UW EOD  (UQ036)
                                                     
                                                         0.475
                                                         0.660
                                                         0.660
                                                         0.660
                                                         0.660
                                                         3.950
                                                         4.010
                                                         4.033
                                                         0.000
                                                         18.397
                                                    
                                                
                                            
                                             Analysis of Alternatives (AOA) studies are always conducted prior to the initiation of new sub-projects. The AOA addresses and emphasizes acquisition strategies of the most cost-effective solution over the sub-projects life-cycle. The acquisition strategies observe the following hierarchy of alternatives: commercial item (including modification), non-developmental item (including modification), and lastly, developmental programs. Contracting for RDT&E, if required, is always competitive and when feasible, production options are included. Maximum use of innovative contracting mechanisms will be assessed and pursued where applicable and in the best interest of the Navy.
                                             CNO approved requirements documents that define necessary Key Performance Parameters (KPPs) and additional system attributes will be used to verify and validate operational effectiveness and suitability through component and system level test and evaluation to locate, classify, identify, assess, neutralize and conduct post-neutralization battle damage
assessment/verification of mines and unexploded ordnance.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 44.150
                                                                 
                                                                     0.950
                                                                     2017-10
                                                                
                                                                 
                                                                     0.850
                                                                     2018-11
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             Multiple Activites
                                                             Not Specified
                                                             
                                                                 6.533
                                                                 
                                                                     0.208
                                                                     2017-10
                                                                
                                                                 
                                                                     0.170
                                                                     2018-11
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 8.228
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.228
                                                            
                                                        
                                                         
                                                             ILS
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 11.916
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.916
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Panama City
                                                             
                                                                 2.845
                                                                 
                                                                     0.879
                                                                     2017-10
                                                                
                                                                 
                                                                     0.702
                                                                     2018-11
                                                                
                                                                 
                                                                     0.502
                                                                
                                                                 
                                                                     0.502
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SPAWAR
                                                             San Diego
                                                             
                                                                 4.010
                                                                 
                                                                     1.189
                                                                     2017-10
                                                                
                                                                 
                                                                     0.970
                                                                     2018-11
                                                                
                                                                 
                                                                     0.581
                                                                
                                                                 
                                                                     0.581
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Management Support2
                                                             C
                                                             CPFF
                                                             PERATON
                                                             Herndon VA
                                                             
                                                                 7.938
                                                                 
                                                                     0.510
                                                                     2017-11
                                                                
                                                                 
                                                                     0.450
                                                                     2018-11
                                                                
                                                                 
                                                                     0.307
                                                                
                                                                 
                                                                     0.307
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 8.899
                                                                 
                                                                     0.663
                                                                     2017-10
                                                                
                                                                 
                                                                     0.585
                                                                     2018-11
                                                                
                                                                 
                                                                     0.289
                                                                
                                                                 
                                                                     0.289
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 1.560
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.560
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 10.858
                                                                 
                                                                     0.673
                                                                     2017-11
                                                                
                                                                 
                                                                     0.611
                                                                     2018-11
                                                                
                                                                 
                                                                     0.334
                                                                
                                                                 
                                                                     0.334
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 12.476
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWC, Activities
                                                             Not Specified
                                                             
                                                                 6.965
                                                                 
                                                                     0.021
                                                                     2017-11
                                                                
                                                                 
                                                                     0.019
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 7.005
                                                            
                                                        
                                                         
                                                             Acquisition Workforce Fund
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.013
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.013
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603654N_1317_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1317
                                                     
                                                         
                                                             TITLE: DIVER SAFETY LIFE SUPPORT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---COTS Contract EDM Award (Multi-Mission UBA)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering & Manufacturing (Multi-Mission UBA)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Multi-Mission UBA)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Dive Table Development (Multi-Mission UBA)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Production Decision MS C (Multi-Mission UBA)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (Multi-Mission UBA)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Continuous Improvement_
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TITLE: ADVANCED FIRING SYSTEMS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Continuous Improvement.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal 2
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TITLE: ADVANCED INTEGRATED DIVER SENSORS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             --AoA Completion (STRIDENT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             --Candidate Characterization (STRIDENT)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---CDD and Acquisition Strategy Development (STRIDENT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Program Initiation  (STRIDENT)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering & Manufacturing (STRIDENT)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (STRIDENT)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Production Decision MS C (STRIDENT)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (STRIDENT)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Continuous Improvement
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3177
                                         Joint Counter Radio-Controlled IED Elec Warfare
                                         
                                             13.194
                                             43.652
                                             27.625
                                             19.222
                                             5.044
                                             14.178
                                             29.858
                                             26.316
                                             26.889
                                             27.430
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Provides for the research and development of Electronic Warfare (EW) systems, equipment, procedures, and tactical aids for all military services against the threat posed by Radio-Controlled Improvised Explosive Devices (RCIEDs) and to prevent initiation of RCIEDs across the spectrum of Joint military operations.  Utilize Joint requirements to provide a system of systems approach for a suite of equipment for mounted, dismounted, and fixed site operations; provide a Joint Counter RCIED EW (JCREW) development of equipment, procedures, and tactical aids to make rapid improvements to performance, supportability and affordability, while maintaining pace with evolving global threat.

Also provides for the rapid development and testing of JCREW Counter-Unmanned Aerial System (C-UAS) for Joint Urgent Operational Need Statement (JUON) CC-0558.  This includes the modification of JCREW hardware, software, threat loads, and advanced techniques to provide an Increment l C-UAS capability, integration into JCREW dismounted systems delivered off the LRIP contract, lab verification, and open air testing. Due to rapidly evolving threats team will develop and support additional software drops throughout year.

The JCREW system, Increment 1 Block 1 (I1B1) is the next generation of counter RCIED systems. This family of systems includes fixed site, mounted and dismounted units, which provide countermeasures against the global RCIED threat. Key system design features include significant performance increases over current legacy systems, a modular open architecture system to address current and future advanced threats, robust information assurance and security, and is net-capable for improved Communications and Control (C2). JCREW I1B1 supports global deployment and sustainment for all combatant commands providing increased protection to Warfighter against the evolving worldwide RCIED threats.
                                             
                                                 
                                                     Joint Counter Radio-Controlled IED Elec Warfare
                                                     Supports the development, integration and test of Tech Insertion hardware, software, and advanced techniques into JCREW systems.  Tech Insertion candidates include Office of Naval Research (ONR) sponsored technologies ready for transition to JCREW; and techniques, hardware and software performance improvements developed by United States Government (USG) laboratories, Federally Funded Research and Development Centers (FFRDCs), University Affiliated Research Centers (UARCs), and the JCREW prime contractor.   Analysis of Alternatives (AoA) will be conducted to evaluate and select Tech Insertion candidates based on technical maturity, cost, and performance.  Hardware and software updates will be integrated, tested, and implemented into JCREW through Engineering Change Proposals (ECPs).  Also supports rapid development and testing of JCREW Counter-Unmanned Aerial System (C-UAS) for Joint Urgent Operational Need(JUON) CC-0558.
                                                     
                                                         
                                                             43.652
                                                             0
                                                             Completed Tech Insertion 2 AoA.  Began development and implementation of Tech Insertion 2 technologies.  Developed and tested threat loads and software and hardware ECPs in support of C-UAS JUON CC-0558.
                                                        
                                                    
                                                     
                                                         
                                                             25.679
                                                             0
                                                             Perform and complete Tech Refresh development, implementation and testing for Tech Insertion 2.  Complete AoA for Tech Insertion 3.  Continue development and testing of threat loads, software, and hardware and processing the associated ECPs in support C-UAS JUON CC-0558.

$12.9M OCO funding supports Navy assigned requirement to provide C-UAS capability in response to JUON CC-0558.  
Sixty C-UAS systems have been fielded to date to provide a rapid response initial capability, with additional systems planned per the JUON.  Enhanced performance will be required to maintain capability against the evolving UAS threat.  These enhancements will require development and testing of hardware and software/firmware upgrades, and integration of C-UAS capability on various platforms, to include small combatant craft, ships, and fixed site infrastructure.
                                                        
                                                         
                                                             17.293
                                                             0
                                                        
                                                         
                                                             4.135
                                                             0
                                                             Begin and perform development, implementation and testing for Tech Insertion 3.  Continue development and testing of threat loads, software, and hardware and processing the associated ECPs.
                                                        
                                                         
                                                             13.158
                                                             0
                                                             Perform Tech Refresh to develop improved C-UAS detect, identify, track, and defeat capabilities. Continue development and testing of threat loads, software, and hardware and processing the associated ECPs.

Funding supports Navy assigned requirement to provide C-UAS capability in response to the emerging threat.
60 C-UAS systems have been fielded to date to provide a rapid response initial capability, with additional systems planned per the JUON. Enhanced performance will be required to maintain capability against the evolving UAS threat.
These enhancements will require development and testing of hardware and software/firmware upgrades, and integration of C-UAS capability on various platforms, to include small combatant craft, ships, and fixed site infrastructure.
                                                        
                                                         FY 2019 to FY 2020 decrease ($-8.386M) accounts for the Completion of Tech insertion 2 in FY19, and to initiate the development of Tech insertion 3 in FY2020.
                                                    
                                                
                                                 
                                                     EOD CREW
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.946
                                                             0
                                                             Provide systems engineering support for EOD CREW systems.  Develop AN/PLT-5 load sets to remain current with continually changing CONUS and OCONUS threats.  Develop and validate AN/PLT-4 replacement requirements.
                                                        
                                                         
                                                             0.909
                                                             0
                                                        
                                                         
                                                             0.909
                                                             0
                                                             Provide systems engineering support for EOD CREW systems.  Develop AN/PLT-5 load sets to remain current with continually changing CONUS and OCONUS threats.  Develop and validate AN/PLT-4 replacement requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change.
                                                    
                                                
                                                 
                                                     HEMLOCK
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             $1M FY19 OCO funds to develop hardware and software capabilities to enable enhanced cyber and electronics forensics and exploitation of evolving RCIED threats.  Further information available at a higher classification.
                                                        
                                                         
                                                             1.020
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.020
                                                             0
                                                             Develop hardware and software capabilities to enable enhanced cyber and electronics forensics and exploitation of evolving RCIED threats.  Further information available at a higher classification.
                                                        
                                                         No significant change.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5509(b)
                                                     Explosive Ordnance Disposal Equip
                                                     
                                                         51.262
                                                         31.736
                                                         0.868
                                                         0.868
                                                         0.877
                                                         0.894
                                                         0.912
                                                         0.931
                                                         0.000
                                                         171.617
                                                    
                                                
                                            
                                             PE 0604653N/JT Cntr Radio Controlled IED Elec War (JCREW) consolidated into PE 0603654N/JT Service Explosive Ordn Dev FY17 and out.
                                             Develop, integrate, test, and field hardware and software upgrades, and advanced techniques into JCREW systems through the JCREW Tech Insertion / Tech Refresh process.  Tech Insertion candidates include Office of Naval Research (ONR) sponsored technologies ready for transition to JCREW; and techniques, hardware and software performance improvements developed by United States Government (USG) laboratories, Federally Funded Research and Development Centers (FFRDCs), University Affiliated Research Centers (UARCs), and the JCREW prime contractor.   Analysis of Alternatives (AoA) will be conducted to evaluate and select Tech Insertion candidates based on technical maturity, cost, and performance.  Hardware and software updates will be integrated, tested, and implemented into JCREW through Engineering Change Proposals (ECPs). Also supports rapid development and testing of JCREW Counter-Unmanned Aerial System (C-UAS) for Joint Urgent Operational Need (JUON) CC-0558.
                                             Full Rate Production contract awarded July 2017 to Northrop Grumman includes Engineering Support Services (ESS) for Tech Insertion.  Tech Insertion 1 development complete; ECP to retrofit systems approved in FY2018.  Additional ESS awarded in June 2018 to support development and integration of Tech insertion 2.  Tech Insertion 2 development commenced in FY2018 based on outcome of Analysis of Alternatives.  Initiated Market Research for Tech  Insertion 3 technology candidates in FY2018.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             San Diego, CA
                                                             
                                                                 1.929
                                                                 
                                                                     8.615
                                                                     2018-06
                                                                
                                                                 
                                                                     5.534
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             San Diego, CA
                                                             
                                                                 3.464
                                                                 
                                                                     3.452
                                                                     2018-06
                                                                
                                                                 
                                                                     2.553
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             San Diego, CA
                                                             
                                                                 0.964
                                                                 
                                                                     6.495
                                                                     2018-06
                                                                
                                                                 
                                                                     2.682
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Integration
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             San Diego, CA
                                                             
                                                                 0.964
                                                                 
                                                                     1.952
                                                                     2018-06
                                                                
                                                                 
                                                                     2.405
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.354
                                                                
                                                                 
                                                                     0.828
                                                                     2020-01
                                                                
                                                                 
                                                                     2.526
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.354
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.724
                                                                
                                                                 
                                                                     0.376
                                                                     2020-01
                                                                
                                                                 
                                                                     1.348
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.724
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.714
                                                                
                                                                 
                                                                     0.510
                                                                     2020-01
                                                                
                                                                 
                                                                     1.204
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.714
                                                            
                                                        
                                                         
                                                             System Integration
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.525
                                                                
                                                                 
                                                                     0.373
                                                                     2020-01
                                                                
                                                                 
                                                                     1.152
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.525
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Loadset Development
                                                             FFRDC
                                                             JHU/APL, MITRE
                                                             Laurel, MD
                                                             
                                                                 0.592
                                                                 
                                                                     4.504
                                                                     2017-12
                                                                
                                                                 
                                                                     1.858
                                                                     2018-11
                                                                
                                                                 
                                                                     1.542
                                                                
                                                                 
                                                                     0.394
                                                                     2019-11
                                                                
                                                                 
                                                                     1.148
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 2.242
                                                                 
                                                                     7.179
                                                                     2017-11
                                                                
                                                                 
                                                                     6.886
                                                                     2018-11
                                                                
                                                                 
                                                                     4.314
                                                                
                                                                 
                                                                     1.252
                                                                     2019-11
                                                                
                                                                 
                                                                     3.062
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             IHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.331
                                                                 
                                                                     1.241
                                                                     2017-11
                                                                
                                                                 
                                                                     0.645
                                                                     2018-11
                                                                
                                                                 
                                                                     0.636
                                                                
                                                                 
                                                                     0.159
                                                                     2019-11
                                                                
                                                                 
                                                                     0.477
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Loadset Development
                                                             WR
                                                             IHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 1.208
                                                                 
                                                                     5.458
                                                                     2017-11
                                                                
                                                                 
                                                                     1.927
                                                                     2018-11
                                                                
                                                                 
                                                                     2.014
                                                                
                                                                 
                                                                     0.381
                                                                     2019-11
                                                                
                                                                 
                                                                     1.633
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             MIPR
                                                             YPG
                                                             Yuma, Arizona
                                                             
                                                                 0.850
                                                                 
                                                                     3.175
                                                                     2017-11
                                                                
                                                                 
                                                                     2.606
                                                                     2018-11
                                                                
                                                                 
                                                                     1.726
                                                                
                                                                 
                                                                     0.485
                                                                     2019-11
                                                                
                                                                 
                                                                     1.241
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Cydecor
                                                             Various
                                                             
                                                                 0.224
                                                                 
                                                                     0.790
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.121
                                                                     2019-11
                                                                
                                                                 
                                                                     0.229
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 0.426
                                                                 
                                                                     0.791
                                                                     2017-12
                                                                
                                                                 
                                                                     0.529
                                                                     2018-11
                                                                
                                                                 
                                                                     0.323
                                                                
                                                                 
                                                                     0.165
                                                                     2019-11
                                                                
                                                                 
                                                                     0.158
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 3177
                                                     
                                                         
                                                             JCREW I1B1: Full Rate Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: TECH INSERTION 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Analysis of Alternatives (2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Development (2)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Implementation and Test (2)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: TECH INSERTION 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Analysis of Alternatives (3)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Development (3)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Implementation and Test (3)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: TECH INSERTION 4
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Analysis of Alternatives (4)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Development (4)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Tech Refresh Implementation and Test (4)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: Counter Unmanned Aerial System Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JCREW I1B1: C-UAS Improvement Program
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EOD CREW: Continuous Improvement
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             EOD CREW: HEMLOCK
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4023
                                         VSW MCM/Force Protection UUV
                                         
                                             125.302
                                             15.618
                                             16.936
                                             16.121
                                             16.121
                                             16.227
                                             15.682
                                             18.217
                                             18.580
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding supports the development of unmanned systems for the Navy's expeditionary unmanned underwater EOD and MCM capability. Specifically, it provides for development of affordable expeditionary, unmanned underwater systems to support Navy Expeditionary forces including Explosive Ordnance Disposal (EOD), Mobile Diving and Salvage, Very Shallow Water (VSW), and Expeditionary Mine Countermeasures (ExMCM) mission operations. The equipment must be highly portable in order to support the Navy EOD technician to safely approach, render safe, recover, exploit, and dispose of underwater explosive threats to include sea mines, limpet mines, and unexploded ordnance. Provides support for the Navy's high priority missions of Maritime Homeland Defense and MCM, including clandestine reconnaissance and mine clearance in support of amphibious operations. Development of Expeditionary UUV systems to support localization render-safe and detailed intelligence gathering of UXO including Underwater Improvised Explosive Devices.  This project directly supports Department of the Navy Strategic Roadmap for Unmanned Systems promulgated in March 2018.

This budget provides the resources needed to execute two formal MK18 Family of Systems acquisition programs as well as three major engineering change proposals and the enhancement to the MK18 Family of Systems to provide an underwater threat interdiction capability. These efforts require prototype development and significant RDT&E during FY20. Program execution tempo reflects continued efforts to support MK 18 UUV Increment II and EOD Response ROV capability development. 

FY20 will focus on continuation of the development and testing of advanced technologies that will allow warfighters to detect, classify, and localize high priority threats in meeting mine warfare missions. For example, the MK 18 Mod 2  Increment II upgrade will provide improved Automated Target Recognition (ATR) algorithms, more advanced autonomy architecture and continue to enhance electro-optic sensor performance.  Increment II development and testing will focus on improving MCM performance and reducing the tactical timeline through development of a Reacquire, Identify and Mark capability for the MK18 Mod 2 system.  Concurrently with these efforts, the MK18 Mod 1 is undergoing a configuration change that will provide a higher area coverage rate, inclusion of vehicle autonomy, and Automated Target Recognition.  Also, resources will continue to be used to expand deployability of the MK 18 Family of Systems (FoS) aboard  a higher number of shipboard platforms and also to deploy the FoS from additional small boats other than the current 11 meter Rigid Hull Inflatable Boat (RHIB).  These efforts will significantly improve the capabilities of the projected inventory of 16 MK 18 Mod 1 and 16 MK 18 Mod 2 systems for fleet Expeditionary MCM forces.  Currently, the MK 18 Family of Systems are being employed in multiple theater of operations (5th, 6th, and 7th Fleet) and have been employed in multiple CONUS based port survey and maritime homeland defense operations as well.

Additional efforts will continue to execute the open competition process necessary to acquire and verify an EOD Response ROV capability focusing on user effectiveness and operational suitability to provide a ROV based target interdiction capability to address the capability gaps assessed in the previously conducted EUNS AoA.  This next generation capability (i.e. modified-off-the-shelf (MOTS) ROV) is developed to decrease risk when reacquiring/investigating a potential threat (i.e. sea mine or Underwater Improvised Explosive Device).
                                             
                                                 
                                                     MK18 UUV Family of Systems
                                                     This program supports development, testing and Fleet approval for evolving generations of affordable, expeditionary Unmanned Underwater Vehicle (UUVs) systems to address validated requirements in support of Expeditionary SW and VSW UMCM mission areas defined by the Maritime Expeditionary MCM UUV (MEMUUV) Capability Description Document (CDD) approved in September 2017.
                                                     
                                                         
                                                             7.328
                                                             0
                                                             Continued testing evaluation, fielding and installation of MK 18 MOD 1 and MOD 2 UUV Systems to meet US Fleet
Forces Command inventory objectives in support of the Expeditionary MCM Company capability establishment. The
MK 18 Family of Systems entered the Production/Deployment phase following a successful Milestone C decision for the
MK 18 Mod 2 Increment I project. Following a successful MS C approval, the MK18 Mod 2 Increment I gained cyber
certification and will be ready to achieve Initial Operational Capability in FY19. FY18 efforts continued in preparation for
a production decision for the advanced sensors (i.e. ATLAS and SSAM). Also, the MK 18 Mod 2 Increment II continued to
move toward a Milestone B in FY19. Successful Increment II ADM testing throughout FY18 demonstrated the systems
ability to employ embedded Automated Target Recognition and accurately deploy acoustic pingers for mine localization
and reacquisition for neutralization. FY18 efforts also initiated development of synthetic training for the MK18 FoS,
enhanced C2 capability with mobile gateway buoy and assessed system vulnerabilities on the MK18 FoS.
                                                        
                                                    
                                                     
                                                         
                                                             12.779
                                                             0
                                                             FY19 efforts will focus on continued development and testing of MK 18 Mod 2 Increment II projects. Additionally, efforts to complete preliminary engineering change proposal actions necessary to transition technologies developed and demonstrated in the rapid innovation fund (RIF) and small business innovative research (SBIR) initiatives to initiate transition as incremental capability improvements to baseline MK 18 systems will continue.  These capability improvements will form the developmental baseline for the Next Generation UUV system.
                                                        
                                                         
                                                             8.142
                                                             0
                                                        
                                                         
                                                             8.142
                                                             0
                                                             FY20 will continue the development, testing, and evaluation of MK 18 Family of Systems.  FY20 will focus on continuation of the development and testing of advanced technologies that will transition into the Increment II program of record during the engineering and manufacturing development phase.  As each of these component technologies are tested and integrated into the system,  the demonstrated capabilities will provide the means for warfighters to detect, classify and localize high priority threats in meeting mine warfare missions.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4.637M from FY19 to FY20 is due to completion of the development and testing of UUV Advanced Sensor modules (SSAM and ATLAS) and initiation of the transition to Production & Deployment.
                                                    
                                                
                                                 
                                                     EOD Response ROVs and Maritime Expeditionary Standoff Response System of Systems
                                                     This program supports development, testing and evaluation of technologies and commercial systems that
will provide needed capabilities to EOD and Expeditionary forces in responding to the wide range of underwater threats
and operational environments encountered in assigned mission areas to include: confined areas, hulls, piers and pilings
to search, classify, map, re-acquire, identify, and neutralize sea and limpet mines and underwater improvised explosive
devices.
                                                     
                                                         
                                                             8.290
                                                             0
                                                             The EOD Response ROV acquisition effort released a competitive solicitation for acquisition of multiple MOTS ROVs for
fleet demonstration of capabilities and limitations with respect to OPNAV approved requirements. Following a successful
field demonstration of the MOTS candidates, 3 versions of MOTS ROV were acquired and will be part of an extended
User Operational Evaluation System in FY 19. The MESR CDD was drafted and is under OPNAV review with approval
projected for FY19. This CDD will establish the future set of Expeditionary EOD Response capabilities needed to close
the identified
                                                        
                                                    
                                                     
                                                         
                                                             4.157
                                                             0
                                                             FY19 efforts will focus on continued development and testing of MOTS ROV candidates to fill the existing capability
gaps facing EOD forces in performing EOD response missions in assigned operational environments. FY19 efforts will
also include initiation of the Maritime Expeditionary Standoff Response System of Systems (MESR SoS) defined by the
approved MESR CDD. Each of these initiatives will provide enhanced capabilities for EOD forces in both contested and
non-contested operational environments.
                                                        
                                                         
                                                             7.979
                                                             0
                                                        
                                                         
                                                             7.979
                                                             0
                                                             FY20 will investigate and develop, test and evaluate enhancements to the selected MOTS ROV and will continue the
development and testing of the first generation MESR systems. Component technologies will be integrated into three specific capability sets: Response Vehicle (RV) systems; standoff command and control modules; Task-Specialized
Response Payloads.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $3.822M is due to the continued development and testing of enhancements to selected MOTS ROV to fill
the existing capability gaps facing EOD forces and the initiation of the development and testing of candidate EOD
Response ROV systems to provide a first generation Maritime Expeditionary EOD Response capability.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/0977(a)
                                                     Underwater EOD Program (Cost Code UQ034)
                                                     
                                                         2.450
                                                         1.850
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1.350
                                                         0.900
                                                         2.700
                                                         0.000
                                                         151.048
                                                    
                                                
                                                 
                                                     OPN/0977(b)
                                                     Expeditionary Mine Countermeasures (ExMCM) (Cost Code UQ038)
                                                     
                                                         11.396
                                                         33.041
                                                         34.760
                                                         34.760
                                                         27.902
                                                         27.907
                                                         37.914
                                                         19.533
                                                         0.000
                                                         192.453
                                                    
                                                
                                                 
                                                     OPN/0977 (c)
                                                     MK18 Unmanned Underwater Vehicle (MK UUV) (Cost Code UQ040)
                                                     
                                                         22.050
                                                         24.720
                                                         25.746
                                                         19.946
                                                         5.800
                                                         18.630
                                                         14.660
                                                         14.660
                                                         9.721
                                                         0.000
                                                         130.187
                                                    
                                                
                                            
                                             Analysis of Alternatives (AOA) studies are conducted prior to the initiation of new sub-projects. The AOA addresses and emphasizes acquisitions strategies of the most cost effective solution over the sub-projects' life -cycle. The acquisition strategies observe the following hierarchy of alternatives: commercial item (including modifications), non-developmental item (including modifications), and lastly, developmental programs. Contracting for RDT&E, if required is competitive and when feasible, production options are included. This ongoing program capitalizes on a User Operational Evaluation System (UOES) effort involving Fleet operators engaged in tactical experimentation with prototype UUVs prior to fielding baseline systems and capability improvement package increments. These UUV operators also participate in detailed requirements analyses and definition. Operational capabilities with UUVs have been realized at designated operational units, with a competitive acquisition strategy. The addition of enhanced capabilities through an evolutionary acquisition approach to the UUV toolbox is programmed for delivery in accordance with approved CNO requirements and ONR Technology Transition Agreements (TTAs) which close capability gaps. Further improvements to the toolbox to add basic mine and underwater explosive threats neutralization capabilities will continue to be pursued, including expansion of EOD Response capabilities employing Remotely Operated Vehicles (ROVs) in areas where current UUVs cannot operate. Streamlined acquisition initiatives are in place to quickly evaluate candidate EOD response capabilities while the longer term Maritime Expeditionary Response System of Systems is developed. A key attribute for these systems is minefield suitability and control of system signatures to counter influence fired ordnance. Influence signatures of subject UUVs and ROVs will be characterized as a vital component of the acquisition initiatives. Maximum use of innovative contracting mechanisms will be assessed and pursued where applicable and in the best interest of the Navy.
                                             CNO approved requirements documents that define necessary Key Performance Parameters (KPPs) and additional system attributes will be used to verify and validate operational effectiveness and suitability through component and system level test and evaluation to locate, classify, identify, assess, neutralize and conduct post-neutralization battle damage assessment/verification of mines and unexploded ordnance.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             Multiple Activities
                                                             Not Specified
                                                             
                                                                 22.622
                                                                 
                                                                     4.240
                                                                     2017-10
                                                                
                                                                 
                                                                     3.588
                                                                     2018-11
                                                                
                                                                 
                                                                     3.397
                                                                
                                                                 
                                                                     3.397
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 33.847
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC  Activities
                                                             Not Specified
                                                             
                                                                 16.178
                                                                 
                                                                     1.478
                                                                     2017-10
                                                                
                                                                 
                                                                     2.613
                                                                     2018-11
                                                                
                                                                 
                                                                     2.363
                                                                
                                                                 
                                                                     2.363
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 22.632
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 16.238
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC,  Activities
                                                             Not Specified
                                                             
                                                                 24.345
                                                                 
                                                                     1.652
                                                                     2017-10
                                                                
                                                                 
                                                                     2.761
                                                                     2018-11
                                                                
                                                                 
                                                                     2.524
                                                                
                                                                 
                                                                     2.524
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Technical Support
                                                             C
                                                             CPFF
                                                             PERATON
                                                             Herndon, VA
                                                             
                                                                 6.262
                                                                 
                                                                     0.572
                                                                     2017-11
                                                                
                                                                 
                                                                     0.583
                                                                     2018-11
                                                                
                                                                 
                                                                     0.528
                                                                
                                                                 
                                                                     0.528
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation-WR
                                                             WR
                                                             NSWC Activities
                                                             Not Specified
                                                             
                                                                 16.971
                                                                 
                                                                     3.844
                                                                     2017-10
                                                                
                                                                 
                                                                     3.681
                                                                     2018-11
                                                                
                                                                 
                                                                     3.604
                                                                
                                                                 
                                                                     3.604
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 28.100
                                                            
                                                        
                                                         
                                                             Independent T&E
                                                             WR
                                                             NSWC Activities
                                                             Not Specified
                                                             
                                                                 4.311
                                                                 
                                                                     1.785
                                                                     2017-10
                                                                
                                                                 
                                                                     1.763
                                                                     2018-11
                                                                
                                                                 
                                                                     1.784
                                                                
                                                                 
                                                                     1.784
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 9.643
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC Activities
                                                             Not Specified
                                                             
                                                                 10.145
                                                                 
                                                                     1.284
                                                                     2017-10
                                                                
                                                                 
                                                                     1.269
                                                                     2018-11
                                                                
                                                                 
                                                                     1.272
                                                                
                                                                 
                                                                     1.272
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Independent T&E
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 1.424
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 4.485
                                                                 
                                                                     0.511
                                                                     2017-11
                                                                
                                                                 
                                                                     0.520
                                                                     2018-11
                                                                
                                                                 
                                                                     0.528
                                                                
                                                                 
                                                                     0.528
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWC Activities
                                                             Not Specified
                                                             
                                                                 2.303
                                                                 
                                                                     0.252
                                                                     2017-11
                                                                
                                                                 
                                                                     0.158
                                                                     2018-11
                                                                
                                                                 
                                                                     0.121
                                                                
                                                                 
                                                                     0.121
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.018
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.018
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                                                     Proj 4023
                                                     
                                                         
                                                             TITLE: MK 18 MOD 2 UUV
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Production Decision MS C (Inc 1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (Inc 1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Advanced Sensors)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal (Advanced Sensors #1)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal (Advanced Sensors #2)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (Advanced Sensors)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ---MS B (Inc 2)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering & Manufacturing (Inc 2)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Inc 2)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Production Decision MS C (Inc 2)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (Inc 2)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---MS B (Inc III)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering & Manufacturing (Inc III)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Inc III)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TITLE: MK 18 MOD 1 UUV
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal (Block C)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Block C)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment (Block C)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Small UUV Next Gen
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing (Block D)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             TITLE: EOD RESPONSE (ROV) (MK 19 FAMILY OF SYSTEMS)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal Initiation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Vendor Selection
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing.
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ---Engineering Change Proposal Decision
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ---Production and Deployment
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---MESR Program Initiation
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Develop, acquire, test, and evaluate diver life support systems and diving safety tools and equipment to provide more effective and suitable capabilities to conduct EOD, and Mobile Diving & Salvage Units (MDSU) operations in emergent, high priority underwater missions. Specific tools and equipment include but are not limited to Underwater Breathing Apparatus (UBAs), specialized dive masks, heads-up displays, emergency life support systems and the ability to train divers and to evaluate Mine Countermeasures (MCM)/Explosive Ordnance Disposal (EOD) tools, tactics and procedures including control of signatures with regard to influence fired ordnance both in homeland waters and in controlled threat areas.
                                             
                                                 
                                                     Breathing Apparatus for EOD Divers
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Efforts will focus on acceleration of the MMUBA acquisition program (MOTS UBA, MK 16 PIP) and diver safety life support enhancements through acquisition of additional prototypes, more rapid acquisition of long lead components for MK 16 UBA PIP and acceleration of bench testing, field demonstrations and environmental evaluation. This funding will significantly enhance the ability to deliver the capabilities defined by the CNO approved MMUBA Capability Definition Document (CDD) of May 2018.
                                                    
                                                
                                            
                                             Analysis of Alternatives (AOA) studies are always conducted prior to the initiation of new sub-projects. The AOA addresses and emphasizes acquisition strategies of the most cost-effective solution over the sub-projects life-cycle. The acquisition strategies observe the following hierarchy of alternatives: commercial item (including modification), non- developmental item (including modification), and lastly, developmental programs. Contracting for RDT&E, if required, is always competitive and when feasible, production options are included. Maximum use of innovative contracting mechanisms will be assessed and pursued where applicable and in the best interest of the Navy.
                                             Performance metrics: Performance metrics vary depending upon specific capability developed aligned with specific missions. Reliability, Availability and Maintainability are primary metrics for life support systems.  Metrics also include life support certification requirements mandated by NAVSEA SS521-AA-MAN-010.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             Technical Support
                                                             C
                                                             CPFF
                                                             PERATON
                                                             Herndon, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.828
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.828
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Panama City
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.996
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.996
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.076
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.076
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             DIVER SAFETY LIFE SUPPORT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             -----Engineering & Manufacturing (Mul
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             -----Prototype/EDM Deliveries
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             -----Testing (Multi-Mission UBA)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603713N
                                 Ocean Engineering Tech Dev
                                 58
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     64.428
                                     8.853
                                     5.915
                                     5.619
                                     5.619
                                     5.731
                                     5.845
                                     5.965
                                     6.085
                                     Continuing
                                     Continuing
                                
                                 Developments in this program will enable the U.S. Navy to overcome deficiencies that constrain manned diving operations in several critical areas such as submarine rescue, recovery, salvage, underwater ship husbandry, underwater construction and naval special operations.  This program develops biomedical technology, diver life support equipment, and the systems, tools, and procedures to permit manned underwater operations and enhance diver performance and safety.
                                 
                                     
                                         8.212
                                         5.915
                                         5.619
                                         5.619
                                    
                                     
                                         8.853
                                         5.915
                                         5.619
                                         5.619
                                    
                                     
                                         0.641
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             0.795
                                             0.000
                                        
                                         
                                             -0.153
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
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                                         0099
                                         Deep Submergence Bio Med Dev
                                         
                                             35.034
                                             4.620
                                             4.487
                                             4.360
                                             4.360
                                             4.444
                                             4.534
                                             4.627
                                             4.720
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project:
1) Develops advanced biomedical and bioengineering technology for medical and life support enhancement to decrease submariner deaths and permanent injury in a disabled submarine (DISSUB) and during submarine escape and rescue;
2) Conducts research for diver health, safety, and effectiveness:
- to increase understanding of human performance and enhanced diver stress management and survivability in high stress environments such as in cold/warm water and at altitude; and - to validate and improve the accuracy of assumptions associated with equipment testing and certification, diving procedures, and diver biomedical physiology.

Deliverables for DISSUB include: medical guidance/procedures increasing submariner survivability for submarine escape and rescue (including new Submarine Rescue Diving and Recompression System (SRDRS)), life support parameters, medical procedures for life support; exposure and mitigation guidance for atmospheric contaminants, high levels of oxygen and/or carbon dioxide; prevention and treatment of decompression sickness and pulmonary oxygen toxicity; and senior survivor expert decision system.

Deliverables for diver health and safety include: decompression guidance in extreme environment diving with various breathing mixtures, temperatures, durations, and altitudes; exposure guidance for oxygen breathing; diver performance guidance based on physiological effects of diving; enhanced underwater swimming efficiency; enhanced diver thermal protection; collection of operational diving depth/time profiles to predict decompression risk, and exposure and mitigation guidance for divers experiencing underwater continuous noise, impulse noise, or underwater blast.

Requirements: 
  OPNAVINST 3150.27C, Navy Diving Policy and Joint Military Diving Technology and Training Program, 24 Jun 2016
  Navy Salvage and Navy Diving Capabilities-Based Assessment (CBA) Report, 19 Dec 2013
  NAPDD #587-873, Deep Submergence Biomedical Development, 23 Nov 1999
  NAVSEA Instruction 3900.10, Management of the Deep Submergence Biomedical Research and Development Program, 4 Feb 2003
  Navy Diving Initial Capabilities Document (ICD)
                                             
                                                 
                                                     Deep Submergence Bio Med Dev - Diver Health and Safety
                                                     Diver Health and Safety Research: Novel methods for decompression safety and treatment of decompression sickness/arterial gas embolism. Advanced decompression models for extreme environments, including thermally challenging, long duration, multi-gas, and/or diving at altitude. Diving physiology advances in exercise, thermal exposure, oxygen/carbon dioxide alterations, other gas mixture alternations, hydration, and sustained operations. Develop pulmonary oxygen toxicity exposure limits. Provide pulmonary and Central Nervous System (CNS) oxygen toxicity mitigation strategies. Develop an advanced diver thermal model. Develop advanced insulation garments for diver thermal protection.  Develop guidance for optimizing thermal control during decompression. Develop guidelines for conduct of diving operations at altitude. Develop guidance for infra- and ultra-sound diver exposure. Continue collection of operational and research dive data for inclusion in advanced probabilistic decompression models. Investigate diver in-water maladies.  Develop/improve real-time decompression guidance and dive planning. Research procedures for assessing and mitigating risk for diving in contaminated water.
                                                     
                                                         
                                                             2.396
                                                             0
                                                             *  Repeated Hyperoxic Exercising Dives:  Completed and ongoing studies contribute to expanded understanding of the physiologic effects of hyperbaric exposure and various gas mixtures on human divers.  This work is ongoing and planned to continue into FY-19.

*  Underwater Sound Exposure Risk Estimator:  Strong first year progress has been made towards developing a computer application to facilitate rapid risk assessment of underwater sound generating sources for diver safety. This work is ongoing and planned to continue into FY-19.

*  Altitude Decompression Tables:  Early progress seen in conducting complex manned diving experiments at extremes of altitude to inform changes to Navy guidance regarding Diving at Altitude. This work is ongoing and planned to continue into FY-19 and FY-20.

*  Underwater Pulse Oximetry to Prevent Hypoxia in Divers:  Engineering solutions near completion to 'waterproof' and 'depth-proof' COTS pulse oximeter in advance of manned diving research assessing operational utility of pulse oximetry as a redundant backup system to prevent hypoxia in rebreather divers. This work is ongoing and planned to continue into FY-19.

*  Ketogenic Diet to Reduce O2 Toxicity Effects:  All research milestones met to date in conducting high-risk human subject research to investigate effectiveness of ketosis in extending time-to-onset of CNS O2 toxicity in divers breathing hyperoxic gas mixtures. This work is ongoing and planned to continue into FY-19 and FY-20.

*  Navy Dive Computer Algorithm for deep Helium-O2 Diving:  Manned diving experiments will update the algorithm within the current Navy helium-oxygen
dive computer.

*  Additional Accomplishments:  Projects initiated in prior fiscal years yielded additional accomplishments.  Other manned diving studies validated current oxygen decompression procedures.  Advanced diver thermal modeling will conclude and inform development of protective thermal garments. Updates to guidance regarding hydration during and after water immersion will have significant impact on operational planning.  Model development continues for both decompression and oxygen toxicity, yielding guidance documents and procedures to optimize mission profiles while mitigating risk. Finally, research data accrued indicating likely benefit from various medications and/or supplements to prevent or delay onset of oxygen toxicity.
                                                        
                                                    
                                                     
                                                         
                                                             2.244
                                                             0
                                                             *  Multi-Year Project Support:  Completion of projects initiated in prior fiscal years will be supported where progress is deemed acceptable and project goals remain valid and attainable.

*  Modernization of the Navy Dive Planner:  Modernizing the Navy Dive Planner to ensure continued availability of this critical dive planning tool as software advances create obsolescence issues for the current version. This work is planned to continue into FY-20.

*  Development of 21st Century Helium-O2 Decompression Tables:  Sentinel work developing new probabilistic helium-oxygen decompression tables, enabling safer deep diving beyond current limits. This work is planned to continue into FY-20 and FY-21.

*  Prevention of Swimming-Induced Pulmonary Edema:  Research will begin seeking to prevent Swimming-Induced Pulmonary Edema (SIPE), a problem identified as a priority by the Naval Special Warfare community. This work is planned to continue into FY-20.

*  Assessment of Ketone Esters for Prevention of CNS O2 Toxicity:  Investigation into the utility of ketone esters for prevention of CNS oxygen toxicity will be supported.  This will contribute to the goal of enabling divers to submerge for longer times more safely. This work is planned to continue into FY-20 and FY-21.

*  Assess Heart Rate Variability for Predicting Diver Impairment:  An investigation into the association between heart rate variability (HRV) and diver impairment from gas narcosis, oxygen toxicity, or decompression sickness will begin.

*  Applied Systems Engineering for Warm Water Diving Guidance:  Analysis of and improvement to warm water diving guidance will be pursued, to address concerns raised by divers assigned to regions requiring operations in warm water environments. This work is planned to continue into FY-20.
                                                        
                                                         
                                                             2.180
                                                             0
                                                        
                                                         
                                                             2.180
                                                             0
                                                             *  Multi-Year Project Support:  Completion of projects initiated in prior fiscal years will be supported where progress is deemed acceptable and project goals remain valid and attainable.

*  Improve Safety of Rebreather Diving:  Rebreather diving entails the highest risk diving performed by Navy personnel.  This is an ongoing area of focus for the program and projects addressing these concerns will be solicited in future Broad Agency Announcements. This work is planned to continue into FY-21 and FY-22.

*  Pursue Approval of Medication Use to Prevent O2 Toxicity:  Cutting edge approaches using medications and supplements to mitigate oxygen toxicity will be pursued, with seeking and obtaining FDA approval being a major milestone in such efforts.  Work will be sponsored to define that process and establish the organizational connections to make this streamlined. This work is planned to continue into FY-21 and FY-22.

*  Improve Diver Safety Through Innovative Monitoring Techniques:  Technological advances are accelerating enabling broad physiologic monitoring of warfighters.  We will pursue methods to translate these technologies into the undersea environment. This work is planned to continue into FY-21 and FY-22.

*  Improve Thermoregulation and Thermal Monitoring:  Thermal control for divers remains a top priority and a long-term area of focus for the program due to the mission-limiting nature of this challenge. This work is planned to continue into FY-21 and FY-22.

*  Develop Real-Time Decompression Capability for Next Generation Navy Dive Computer:  Current advances in computing power are enabling embedding real-time probabilistic decompression models into diver computers.  This will be the next significant leap forward in decompression dive planning and is expected to enable risk-based decompression planning. This work is planned to continue into FY-21 and FY-22.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         A decrease of 0.064 in FY20 for the Diver Health, Safety, and Performance portion of the program is due to the reduction of one biomedical research project in this focus area.
                                                    
                                                
                                                 
                                                     Deep Submergence Bio Med Dev - Submarine Escape & Rescue
                                                     Submarine Rescue/Escape Research:  Provide decompression procedures for pressurized Submarine Rescue Diving and Recompression System (SRDRS) operators.  Investigate adjunctive therapies for treating Disabled Submarine (DISSUB) survivors.  Provide updated guidance for food, water, clothing, medical supplies, to enhance survival of submarine crews awaiting rescue.  Develop/provide flexible computer-generated decompression schedules for wide range of conditions in a DISSUB.  Develop DISSUB medical triage procedures and support DISSUB survival trials.  Develop mitigation strategies to reduce hyperbaric oxygen exposures in closed vehicles/compartments.  Develop treatment guidance for decompression sickness and arterial gas embolism in submarine escape and rescue. Investigate the use of novel pharmacologic agents to reduce decompression risk and/or oxygen toxicity in submarine rescues.  Develop/deploy toxic gas analyzer for use in pressurized DISSUB rescue.  Investigate interventions for toxicological problems in DISSUB survivors.  Develop strategies to minimize decompression sickness and arterial gas embolism with Submarine Escape and Surface Survival Personnel Equipment (SESSPE) training.
                                                     
                                                         
                                                             2.224
                                                             0
                                                             *  Submarine Rescue Decompression Table Testing:  Steady progress on research milestones for the assessment of effectiveness of oxygen pre-breathe in mitigating decompression sickness risk and extending surface interval time for submariners ascending from deep depth (60 and 70 feet of seawater) using sheep model.

*  Disabled Submarine Stressors on Submarine Cognition:  Ongoing work assessing the impact of environmental stressors on submariner cognition and decision-making during DISSUB conditions, as well as formulation of mitigation measures continues, informing submarine force planning for such scenarios. This work is ongoing and planned to continue into FY-19 and FY-20.

*  Hyperthermia and Hypohydration in Disabled Submarine:  Ahead-of-Schedule progress in investigating the effects of hyperthermia and dehydration on DISSUB survivors if the rescue vehicle becomes disabled. This work is ongoing and planned to continue into FY-19 and FY-20.

*  Additional Accomplishments:  Projects initiated in prior fiscal years yielded additional accomplishments.  Work was completed leading to improved understanding of morbidity and mortality risks associated with pressurized submarine rescue with and without Transfer-Under-Pressure (TUP) and the benefits associated with oxygen pre-breathing prior to decompression. Some of this work has required animal studies under saturation conditions, which allow investigation of the deeper rescue profiles but have increased expenses as a result.  A computer-based DISSUB rescue planner, modeled after the Navy Dive Planner, was developed, which will enhance inside tender safety and decompression planning during a mass casualty pressurized submarine rescue, especially when contingencies arise and initial decompression plans must change. Valuable new data have been generated regarding pulmonary oxygen toxicity risk from prolonged high partial pressure of oxygen exposure during deep pressurized DISSUB scenarios.  The Submarine Force has been provided recommendations regarding changes to medical equipment and training based on the study examining the application of Prolonged Field Care principles to the DISSUB scenario.  Finally, upgraded toxic gas analyzers will be provided to Undersea Rescue Command to enhance their capability to assess the submarine atmosphere prior to entering a DISSUB.
                                                        
                                                    
                                                     
                                                         
                                                             2.243
                                                             0
                                                             *  Multi-Year Project Support:  Completion of projects initiated in prior fiscal years will be supported where progress is deemed acceptable and project goals remain valid and attainable.

*  Man-testing of Specialized Surface Decompression Procedures for DISSUB:   Research involving manned testing of specialized oxygen pre-breathe and surface decompression procedures for DISSUB rescue without TUP will begin to continue our efforts to mitigate this life-threatening scenario. This work is planned to continue into FY-20 and FY-21.

*  Assessment of Tiotropium Bromide for Prevention of Pulmonary O2 Toxicity:  Work will be sponsored to pursue approval to use this FDA approved medication in humans to test its utility for reducing the negative impact of hyperbaric oxygen on lung function.

*  Medical Response Strategies for DISSUB Escapees:  Phase 2 work will be completed, leveraging findings of a prior study focused on submarine rescue, to investigate and develop medical response strategies for submarine escape.

*  Complete Development and Integration of DISSUB Dive Planner:  Recently completed project developing DISSUB Dive Planner will need to have an Independent Validation and Verification (IV&V) performed prior to distribution to the Fleet.  This will be conducted in FY19.
                                                        
                                                         
                                                             2.180
                                                             0
                                                        
                                                         
                                                             2.180
                                                             0
                                                             *  Multi-Year Project Support:  Completion of projects initiated in prior fiscal years will be supported where progress is deemed acceptable and project goals remain valid and attainable.

*  Development of a New Simplified Toxic Gas Detector for DISSUB:  New technology has been identified which has the potential to simplify detection and quantification of toxic gas presence in a disabled submarine situation, allowing rapid atmosphere contamination assessment by rescue forces. This work is planned to continue into FY-21 and FY-22.

*  Improve Guidance in the Submarine Rescue System Decompression Plan:  The SRS Decompression Plan is a living document which will be updated based on results from relevant studies completed in prior years.  As procedural testing proceeds in effort to certify the rescue system, additional biomedical concerns are expected to arise and will be addressed. This work is planned to continue into FY-21 and FY-22.

*  Optimize Submarine Cognition and Decision-Making in DISSUB:  This will remain an area of focus for the program in an effort to mitigate factors which are expected to diminish effectiveness of personnel, particularly leaders, onboard a DISSUB. This work is planned to continue into FY-21 and FY-22.

*  Update DISSUB Rescue Planner:  As with the Navy Dive Planner, a need to update and upgrade the DISSUB Rescue Planner is anticipated as Fleet use expands. This work is planned to continue into FY-21 and FY-22.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         A decrease of 0.063M in FY20 for the Submarine Escape and Rescue portion of the program is due to the reduction of one biomedical research project in this focus area.
                                                    
                                                
                                            
                                             Integrated thrust area teams (e.g., decompression research) are established with university, commercial, and in-house Navy labs to jointly execute biomedical R&D. Peer review of research proposals accomplished by independent Technical Advisory Board.  Annual review of progress by Executive Review Board (CNO/NAVSEA/ONR/BUMED).  Program management by 0-6 Undersea Medical Officer.  Contracting by competitive process using BAA and leveraging ONR capabilities.
                                             Quarterly Program Reviews of researcher progress measured against research proposal goals and timelines.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     Cost shown in "various" line reflects the funds that will be available in that fiscal year, based on projected budget, for sponsoring new research.  Each year, this number reflects the residual after all ongoing research is funded, and dictates how many new projects can be sponsored that year.  It does not reflect growth in the context of the annual allocation of funds, but rather fluctuates based on variations in cost and duration of previously sponsored work.  Some years this line item decreases when several long-term expensive studies are selected for sponsorship the year before (as occurred in FY19 compared with FY18).  The selection process is annually cyclical and at this time, we do not know what new studies will be selected for FY20 start dates.  The "various" line item for FY20 merely reflects that numerous studies will conclude in FY19, making more funds available in FY20 for project selection.  The anticipated research study areas for these new starts is identified in the R-2A and R-4 budget exhibits.
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NEDU
                                                             Panama City, FL
                                                             
                                                                 22.993
                                                                 
                                                                     1.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.403
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NMRC
                                                             Silver Spring, MD
                                                             
                                                                 8.410
                                                                 
                                                                     1.291
                                                                     2017-11
                                                                
                                                                 
                                                                     0.692
                                                                     2018-11
                                                                
                                                                 
                                                                     0.294
                                                                
                                                                 
                                                                     0.294
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             DUKE UNIV
                                                             Durham, NC
                                                             
                                                                 1.121
                                                                 
                                                                     1.000
                                                                     2018-07
                                                                
                                                                 
                                                                     1.013
                                                                     2019-07
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
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                                                             CPFF
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                                                                 0.282
                                                                 
                                                                     0.000
                                                                     2018-05
                                                                
                                                                 
                                                                     0.030
                                                                     2019-05
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
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                                             This project develops systems to support submarine escape and rescue missions, and conventional diver operations.  Diver operations include ship husbandry, salvage/recovery, and submarine rescue operations to support national, as well as Navy, needs around the world.  Modern certifiable diving systems that ensure diver safety and allow maximum work efficiency will replace currently antiquated systems.  R&D will be performed in the areas of diver efficiency, visual enhancement, contaminated water diving, diver thermal protection, and recompression chamber technology.
                                             
                                                 
                                                     Shallow Depth Diving EQ - Diving
                                                     Continued research into all engineering and equipment design aspects of manned diving, to include: life support, contaminated water, SCUBA, gas analysis, thermal protection, saturation diving, and divers tools.
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                                                             *  Diver Augmented Visual Display (DAVD) 3D Sonar:  Continued work on a 3D sonar and diver tracking system that is intended to integrate with the DAVD system.  This will create a virtual model of the underwater environment that will be linked to real-time location of the diver, thus allowing extensive visual range and target location even in no-visibility waters. 

*  Diver Augmented Visual Display (DAVD) HUD Phase 3:  Completed prototype design of the Heads Up Display (HUD) portion of the Divers Augmented Visual Display (DAVD) and conducted manned testing of this equipment.

*  FLEX Chamber Development:  Initiated a 3-year program to develop and test a flexible double lock recompression chamber.  This first year saw the design of the Vectran braided tube, doors, and braid attachment.  Developmental testing of those components was 75% completed by the end of the FY.

*  Modernized SCUBA Regulator Testing:  Testing of five (5) COTS SCUBA regulator sets is planned for FY18 through FY20.  This year will see the development of the test plan and the completed testing of one (1) regulator.
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                                                             *  Diver Augmented Visual Display (DAVD) Hi Res Sonar:  Begin design work on a high resolution, high frequency, short range visualization system (HI RES SONAR) that will integrate with DAVD system.  This will allow accurate, real time visualization for use when conducting underwater search, salvage, ships husbandry, or construction in low visibility waters.

*  FLEX Chamber Development:  Continue design of a flexible, double lock, recompression chamber.  This year will see the completion of developmental pressure vessel testing, design of all of the internal components, as well as the control and gas supply systems. 

*  Modernized SCUBA Regulator Testing:  Testing of five (5) COTS SCUBA regulator sets is planned for FY18 through FY20.  Complete testing of three (3) of the remaining four (4) SCUBA regulators is planned for FY19.
                                                        
                                                         
                                                             1.209
                                                             0
                                                        
                                                         
                                                             1.209
                                                             0
                                                             *  Diver Augmented Visual Display: Hi Res Sonar:  Continue design and testing of a high resolution, high frequency, short range visualization system (HI RES SONAR) that will integrate with DAVD system.  This will allow accurate, real time visualization for use when conducting underwater search, salvage, ships husbandry, or construction in low visibility waters.

*  FLEX Chamber Development:  Complete the design and fabrication of the prototype flexible, double lock, recompression chamber.  This year will see the completion of all developmental work for the system.  The full prototype model will be built, tested and delivered to the US Navy for follow-on independent testing.

*  Modernized SCUBA Regulator Testing:  Testing of five (5) COTS SCUBA regulator sets is planned for FY18 through FY20.  Complete testing of the final SCUBA regulator is planned for FY20 as well as the delivery of the final report comparing performance and recommending which to select.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $0.17M from PB19 is due to shifting from design to fabrication and testing of the DAVD system.
                                                    
                                                
                                                 
                                                     Shallow Depth Diving EQ - Submarine Rescue
                                                     Submarine rescue decompression system permits decompression of submarine crew rescued from a pressurized, disabled submarine of pressures up to 6 atmospheres (ATA).
                                                     
                                                         
                                                             2.524
                                                             0
                                                             Additional funding from BTR was added to complete manned testing, sea trials, and obtain certification and IOC for SRDRS TUP.
                                                        
                                                    
                                                     
                                                         
                                                             0.049
                                                             0
                                                             Engineering analysis of pressurized rescue skirt to address shallow water rescue capability gap.
                                                        
                                                         
                                                             0.050
                                                             0
                                                        
                                                         
                                                             0.050
                                                             0
                                                             Engineering evaluation of system capability increases.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.001 from FY19 to FY20 is due to inflation.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/0955
                                                     Deep Subm Sys Proj (DSSP) Equip
                                                     
                                                         4.178
                                                         3.629
                                                         2.909
                                                         2.909
                                                         2.971
                                                         3.029
                                                         3.091
                                                         3.152
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/1130
                                                     Diving and Salvage Equipment
                                                     
                                                         10.619
                                                         10.706
                                                         11.854
                                                         11.854
                                                         10.654
                                                         10.881
                                                         11.078
                                                         11.299
                                                         0.000
                                                         128.194
                                                    
                                                
                                            
                                             Diving Program acquisitions are executed and managed by SEA00C.  Acquisitions are made for both COTS and developmental items as required to ensure adequate operational availability and safety of the diver.  R&D projects are selected in March for a November award using a Broad Area Announcement. 
Submarine Rescue Systems - prime integration contract is in place and final efforts in pursuit of certification are underway.
                                             Diving - Semi-annual program review with NEDU.
Diving - Annual program review for each R&D project.
Diving & Submarine Rescue - Quarterly execution assessments.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Cost shown in various lines is due to the unknowns of who will be the Prime Contractor on the Divers Augmented Visual Display (DAVD):  Hi Res Sonar project.  Various is used as a generic header in this case.  The funds are intended for the DAVD project.
                                                     
                                                         
                                                             Systems Engineering - Design, Integration (PMS-391 TUP)
                                                             C
                                                             CPFF
                                                             Oceaneering
                                                             Hanover, MD
                                                             
                                                                 24.409
                                                                 
                                                                     2.524
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 26.933
                                                            
                                                        
                                                         
                                                             Systems Engineering - Design, Integration (PMS-391)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.049
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.049
                                                            
                                                        
                                                         
                                                             Systems Engineering - Design, Integration (PMS-391)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Diving Equipment Product Development (00C)
                                                             C
                                                             CPFF
                                                             Phoenix
                                                             Largo, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.430
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.430
                                                            
                                                        
                                                         
                                                             Diving Equipment Product Development (00C)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.622
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.589
                                                                
                                                                 
                                                                     0.589
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Diving Equipment Product Development (00C)
                                                             C
                                                             CPFF
                                                             PCCI
                                                             Alexandria, VA
                                                             
                                                                 0.329
                                                                 
                                                                     0.880
                                                                     2018-03
                                                                
                                                                 
                                                                     0.680
                                                                     2019-01
                                                                
                                                                 
                                                                     0.463
                                                                
                                                                 
                                                                     0.463
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.352
                                                            
                                                        
                                                         
                                                             Diving Equipment Product Development (00C)
                                                             C
                                                             CPFF
                                                             Penn state UARC
                                                             Not Specified
                                                             
                                                                 0.400
                                                                 
                                                                     0.200
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Diving Equipment Product Development (00C)
                                                             WR
                                                             NSWC-PC
                                                             Panama City, FL
                                                             
                                                                 0.583
                                                                 
                                                                     0.041
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test and Evaluation (00C)
                                                             WR
                                                             NEDU
                                                             Panama City, FL
                                                             
                                                                 0.451
                                                                 
                                                                     0.075
                                                                     2018-03
                                                                
                                                                 
                                                                     0.205
                                                                     2019-01
                                                                
                                                                 
                                                                     0.051
                                                                
                                                                 
                                                                     0.051
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.782
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel (00C)
                                                             Various
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.140
                                                                 
                                                                     0.013
                                                                     2017-10
                                                                
                                                                 
                                                                     0.007
                                                                     2018-10
                                                                
                                                                 
                                                                     0.026
                                                                
                                                                 
                                                                     0.026
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SBIR Assessment
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.443
                                                                 
                                                                     0.070
                                                                     2017-10
                                                                
                                                                 
                                                                     0.059
                                                                     2018-10
                                                                
                                                                 
                                                                     0.051
                                                                
                                                                 
                                                                     0.051
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.623
                                                            
                                                        
                                                         
                                                             Program  Management Support (00C)
                                                             C
                                                             CPFF
                                                             Unknown
                                                             Not Specified
                                                             
                                                                 0.017
                                                                 
                                                                     0.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.028
                                                                     2019-03
                                                                
                                                                 
                                                                     0.029
                                                                
                                                                 
                                                                     0.029
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 0394
                                                     
                                                         
                                                             FY18 Shallow Depth Diving Equipment Execution: Diver Augmented Visual Display - 3D Sonar
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY18 Shallow Depth Diving Equipment Execution: Diver Augmented Visual Display - HUD Phase 3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY18 Shallow Depth Diving Equipment Execution: FLEX Chamber Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY18 Shallow Depth Diving Equipment Execution: Modernized SCUBA Regulator Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY18 Shallow Depth Diving Equipment Execution: TUP Manned Testing Leading to Certification
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FY19 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FY19 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FY19 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FY19 Shallow Depth Diving Equipment Execution: Diver Augmented Visual Display - Hi Res Sonar
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY19 Shallow Depth Diving Equipment Execution: FLEX Chamber Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY19 Shallow Depth Diving Equipment Execution: Modernized SCUBA Regulator Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY19 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) Rescue Skirt Analysis
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY20 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY20 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY20 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY20 Shallow Depth Diving Equipment Execution: Diver Augmented Visual Display - Hi Res Sonar
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY20 Shallow Depth Diving Equipment Execution: FLEX Chamber Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY20 Shallow Depth Diving Equipment Execution: Modernized SCUBA Regulator Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY20 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) System Capability Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY21 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY21 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY21 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY21 Shallow Depth Diving Equipment Execution: Diver Augmented Visual Display - Hi Res Sonar
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             FY21 Shallow Depth Diving Equipment Execution: DAVD System Improvements (MK3)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY21 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) System Capability Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY22 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY22 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY22 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY22 Shallow Depth Diving Equipment Execution: DAVD System Improvements (MK3)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY22 Shallow Depth Diving Equipment Execution: LADS Development & Testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY22 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) System Capability Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY23 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             FY23 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY23 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             'FY23 Shallow Depth Diving Equipment Execution: TRCS/SNDL/FADS/etc Lifespan Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             'FY23 Shallow Depth Diving Equipment Execution: Contaminated Water Sensor
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             'FY23 Shallow Depth Diving Equipment Execution: Dive Side Personnel Reduction Study
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             'FY23 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) System Capability Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             FY24 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY24 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY24 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             'FY24 Shallow Depth Diving Equipment Execution: TRCS/SNDL/FADS/etc Lifespan Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             'FY24 Shallow Depth Diving Equipment Execution: Solid State Sensor Testing (O2 / CO2)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             'FY24 Shallow Depth Diving Equipment Execution: Submarine Rescue (SRDRS) System Capability Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             FY25 Pre-Proposals Due
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             FY25 New Full Proposals Due
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             FY25 New Proposals Selected
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603721N
                                 Environmental Protection
                                 59
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     461.403
                                     23.237
                                     19.811
                                     20.564
                                     20.564
                                     20.172
                                     20.585
                                     20.945
                                     21.357
                                     Continuing
                                     Continuing
                                
                                 This program develops and evaluates processes, hardware, systems, operational procedures, scientific methods, and environmental studies that will allow the Navy to operate in U.S., foreign, and international waters, air, space, and land areas while complying with environmental laws, regulations, Executive Orders, policies and international agreements.

Many environmental laws, regulations, and policies impose restrictions on Navy training and testing, vessels, aircraft, and facilities that interfere with operations and/or increase the cost of operations. The Navy must be able to conduct its national security mission in compliance with applicable environmental requirements in the U.S. and abroad without compromising performance, safety, or health, while simultaneously minimizing the cost of compliance.  The projects for this Program Element (PE) support the Navy's compliance with the (a) Clean Water Act, (b) Act to Prevent Pollution from Ships, (c) International Convention for the Prevention of Pollution from Ships, (d) DoD Regulations on Vessels Owned or Operated by the Department of Defense, (e) OPNAV Environmental and Natural Resources Program Manual,(f) Uniform National Discharge Standards [UNDS] Phase I Standard, (EO) 13148, Greening the Government Through Leadership in Environmental Management, (g) Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990, (h) National Invasive Species Act of 1996, (i) Ballast Water Management for Control of Nonindigenous Species in Waters of the United States, (j) Clean Air Act, (k) Federal Insecticide, Fungicide, and Rodenticide Act, (l) Marine Mammal Protection Act, and (m) Endangered Species Act, (n) Comprehensive Environmental Response, Compensation, and Liability Act, and (o) Resource Conservation and Recovery Act. References (a) through (m) establish Level I environmental protection requirements. Project 0401, Shipboard Waste Management, supports efforts that enable Navy ships and submarines to comply with laws, regulations, and policies in six major areas: (1) Liquid Wastes, (2) UNDS Rulemaking, (3) Hazardous Materials and Pollution Prevention, (4) Hull Antifouling Paints, (5) Technical Authority, and (6) Ballast Water Exchange Improvements. Project 0817, Environmental Sustainability Development, supports the development and validation of technologies to enable Navy facilities to comply with environmental laws, regulations, and policies in a cost-effective manner. 

The Marine Mammal Research (MMR) program is responsible for applied research and works to address the Navy's key research needs and transition the results and technologies for use within the Navy's at-sea environmental compliance and permitting processes in compliance with the Marine Mammal Protection Act and the Endangered Species Act, with the goals of improving marine species impact analysis (including marine mammal take estimates), mitigation measures and monitoring capabilities. Key points of the MMR mission are: (1) Improve the best available science regarding the potential impacts to marine species from Navy activities, (2) Expand the technology and methods available to the U.S. Navy marine species monitoring program (3) Preserve core Navy readiness capabilities. The This funding allows the Navy to avoid or reduce the chances of costly litigation for non-compliance.

$3.000M added in FY 2018 and FY2019 in accordance with settlement agreement under Marine Mammal Protection Act (new project created).
                                 
                                     
                                         20.214
                                         19.811
                                         20.351
                                         20.351
                                    
                                     
                                         23.237
                                         19.811
                                         20.564
                                         20.564
                                    
                                     
                                         3.023
                                         0.000
                                         0.213
                                         0.213
                                    
                                     
                                         
                                             2.525
                                             0.000
                                        
                                         
                                             -0.099
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.213
                                                     0.213
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     0.598
                                                
                                            
                                        
                                    
                                     The FY 2019 funding request was reduced by ($.104) million to reflect the Department of Navy's effort to support the Office of Management and Budget directed reforms for Efficiency and Effectiveness that include a lean, accountable, more efficient government.
Technical: FY19: TA reduced to support Ballast Water Management tasking related to procurement and testing of Navy approved Ballast Water Treatment System. Liquid Waste decrease due to completion of shipboard piping modifications for long-term assessment of sewage and graywater piping development, prevention, and cleaning. Non-copper Anti-fouling decrease reflects completion of in-situ testing of antifouling coatings.
Schedule: Not applicable.
                                
                                 
                                     
                                         0401
                                         Shipboard Waste Mgmt
                                         
                                             359.356
                                             7.889
                                             7.776
                                             7.979
                                             7.979
                                             8.810
                                             8.991
                                             9.143
                                             9.321
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Navy ships and submarines must routinely operate in U.S., international, and foreign waters, and visit numerous U.S. and foreign ports. No body of water is without environmental restrictions that impact the movements and operations of Navy vessels. Environmental requirements tend to be most restrictive in port and in coastal waters, where the Navy's increasing littoral presence places ships and submarines in discharge-restricted waters for longer periods of time. Growing international cooperation in addressing global environmental concerns is resulting in expanding areas of ocean considered environmentally susceptible, where special prohibitions on ship discharges and operations are imposed. Navy vessels must comply with applicable environmental legal requirements while maintaining continued access to all waters for operations, exercises, training, and port access. The large crews and limited on-board space of Navy ships and submarines severely constrain their ability to hold wastes for return to port for shore side disposal. 
Project 0401, Shipboard Waste Management, evaluates and develops shipboard environmental equipment, systems, technologies, processes, and practices to comply with environmental laws, regulations, Executive Orders, international agreements, foreign-country requirements, and DoD and Navy policies. The project focuses on providing engineering criteria, design guidance, and performance specifications for selecting, procuring, installing, integrating, and operating environmental equipment and systems on Navy ships and submarines, and on defining and developing processes, procedures and logistics support requirements. Environmental equipment, systems, processes and practices must meet legal and environmental requirements and be reliable, maintainable and achievable at sea, and impose no or low manning burden. Environmental equipment and systems must meet Navy-unique shipboard requirements (performance, space, weight, shock, vibration, electromagnetic compatibility, manning, automation, etc.), incorporate integrated logistics support, minimize life-cycle cost, and include validated acquisition, design, installation, and operating documentation. Shipboard processes and practices must be feasible and must be compatible with ship and submarine operational, maintenance, manning, habitability, health, and safety requirements. It also addresses afloat environmental issues other than shipboard wastes, e.g., access to environmental data for planning Fleet operations and exercises.  

The Afloat Environmental Quality Program supports the designated Technical Warrant Holders for Environmental Systems & Materials Engineering, with responsibility and accountability for ensuring that ships and submarines are designed and upgraded, and can be operated, in compliance with existing and anticipated environmental requirements while minimizing total ownership cost and manning. This responsibility encompasses legacy platforms and new vessel designs, as well as Fleet operations exercises, and training.
                                             
                                                 
                                                     Technical Authority (TA)
                                                     Funding in support of TA utilized to develop waste stream design criteria and guidance. This includes system/technology selection, processing capacity, interfaces, shipboard integration, test and qualification protocols, processes and practices, and performance specifications.
                                                     
                                                         
                                                             1.654
                                                             0
                                                             - Identified waste management systems for detailed acquisition and evaluation.
- Performed a study on Rapid Tank design to minimize residuals and for optimized operation.
- Worked with Fleet, acquisition programs, and technical authorities to review and provide comments on environmental issues, risks, and opportunities so as minimize the cost and risk to the Navy.
- Reviewed emergent ship oil spills and other oil spill discharge violations and determine root causes.
- Identified opportunities to reduce the risk of future oil spill violations and communicate these to the fleet.
- Met with NATO and foreign Navy data exchange partners to leverage lessons learned on afloat environmental compliance.
- Continued development of environmental equipment/system requirements documentation, design criteria/guidance, initiated draft specifications on waste management equipment, developed standards, and certification protocols.
- Performed assessments of emergent air emission processes and technologies to enable effective compliance at minimal life cycle cost and risk to operations.
                                                        
                                                    
                                                     
                                                         
                                                             1.500
                                                             0
                                                             - Develop and finalize DDG oil spill guidance to improve response to spills and content of spill messages
- Continue market research on commercial waste management systems for detailed acquisition and evaluation.
- Work with Fleet, acquisition programs, and technical authorities to review and provide comments on issues, risks, and opportunities so as minimize the cost and risk to the Navy.
- Incorporate emergent ship spills and other oil spill discharge violations into the oil spill database.
- Based on oil spill root cause analysis, identify solutions to reduce future risk.
- Gain Fleet concurrence on oil spill risk reduction implementation plans.
- Meet with NATO and foreign Navy data exchange partners to leverage lessons learned on afloat environmental compliance.
- Continue development of environmental equipment/system requirements documentation, design criteria/guidance, complete draft specifications on waste management equipment, standards, and certification protocols.
- Update model of legacy US Navy engine air emissions.
- Investigate impact of the use of environmentally sound refrigerants on refrigeration systems.
                                                        
                                                         
                                                             1.450
                                                             0
                                                        
                                                         
                                                             1.450
                                                             0
                                                             -Implement DDG oil spill guidance and incorporate feedback from the Fleet.
- Select commercial waste management systems for detailed acquisition and evaluation.
- Work with Fleet, acquisition programs, and technical authorities to review and provide comments on issues, risks, and opportunities so as minimize the cost and risk to the Navy.
- Continue to update the oil spill database by monitoring ship spills and other oil spill discharge violations.
- Continue to analyze oil spill root causes, and prepare policy and/or hardware solutions to reduce future oil spills.
- Meet with NATO and foreign Navy data exchange partners to leverage lessons learned on afloat environmental compliance.
- Develop environmental equipment/system requirements documentation, design criteria/guidance, standards, and certification protocols based on evolving regulations and policy.
- Perform annual assessments of emergent air emission processes and technologies to enable effective compliance at minimal life cycle cost and risk to operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of $0.050 due to completion of draft hazardous material equipment handling specification.
                                                    
                                                
                                                 
                                                     Liquid Wastes
                                                     Navy ships must be able to operate anywhere in the world, train realistically, and visit any port without operational, safety, or health constraints arising due to international, Federal, and local environmental regulations. This effort addresses liquid wastes in two (2) major areas: Marine Sanitation Devices (MSDs) and Marine Pollution Control Devices.
                                                     
                                                         
                                                             2.354
                                                             0
                                                             - Performed assessments of emergent commercial off the shelf Marine Pollution Control processes and technologies that would enable effective compliance at minimal life cycle cost and risk to operations. Identified systems for detailed acquisition and evaluation 

Oil Pollution Abatement:
- Completed installation package for shipboard testing of a commercial centrifugal oil water separator including ship check, installation drawings, adjudication of Navy ship environmental requirements and cybersecurity.
- Continued development of specifications for Navy centrifugal OWS. 
- Finalized in the Fleet procedures for regenerating membrane systems.
- Investigated oil content monitor compatibility with centrifugal OWS.

Non-Oily Waste:
- Completed laboratory test and evaluation of membrane bioreactor layup and startup procedures and tools.
- Continued laboratory evaluation of microbial biosensor to assess bioreactor health.
- Continued long-term assessment of sewage and graywater piping development, prevention and cleaning.
- Continued compiling shipboard installation package, including cybersecurity requirements, for evaluation of vacuum instrumentation isolation
                                                        
                                                    
                                                     
                                                         
                                                             2.275
                                                             0
                                                             - Perform assessments of emergent commercial off the shelf Marine Pollution Control processes and technologies that would enable effective compliance at minimal life cycle cost and risk to operations. Identify systems for detailed acquisition and evaluation

Oil Pollution Abatement:
- Initiate shipboard evaluation of a commercial centrifugal Oil Water Separator (OWS) including system inspection and operational checks.
- Adjudicate comments on militarized Navy centrifugal OWS specification and finalize document for publishing.
- Demonstrate software modifications to secondary treatment system for OWS membrane regeneration, update Fleet procedure, as appropriate, and assess chemical cleaners

 
Non-Oily Waste:
- Initiate laboratory evaluation of Navy performance standard leveraging an Army procured commercial marine sanitation device for laboratory evaluation using Navy performance standards.
- Continue long-term assessment of sewage and graywater piping development, prevention and cleaning.
- Finalize shipboard installation package, address cybersecurity requirements, and initiate shipboard evaluation of a  vacuum instrumentation isolation
                                                        
                                                         
                                                             2.321
                                                             0
                                                        
                                                         
                                                             2.321
                                                             0
                                                             - Perform assessments of emergent commercial off the shelf Marine Pollution Control processes and technologies that would enable effective compliance at minimal life cycle cost and risk to operations. Identify systems for detailed acquisition and evaluation

Oil Pollution Abatement:
- Complete shipboard evaluation of a commercial centrifugal oil water separator (OWS)
- Initiate removal of centrifugal OWS from test ship platform; restore test ship platform to original configuration
- Initiate laboratory evaluation of new Tank Level Indicator technology
- Initiate development of Commercial Item Descriptions (CIDs) for bilge cleaners
- Initiate laboratory evaluation of Navy militarized OWS.

Non-Oily Waste (NOW):
- Continue long-term assessment of sewage and graywater piping development, prevention and cleaning.
- Determine requirements for detergents/cleaners for NOW treatment systems
- Complete shipboard evaluation of Vacuum Instrumentation Isolation
- Initiate laboratory evaluation of alternative vacuum pumps.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.046 is for the completion of the centrifugal OWS shipboard evaluation and the cost to restore the shipboard test platform to the original configuration.
                                                    
                                                
                                                 
                                                     Hazardous Material Control and Management
                                                     A wide variety of Hazardous Materials (HM) are used to construct, operate and maintain Navy ships and submarines. These HMs include cleaning compounds, solvents, adhesives, sealants, corrosion preventive compounds, acids, alkalis, oxidizers, lubricants, functional fluids, and many other products. HM addresses environmental, safety and health risks to ship construction workers, Ship's Force (S/F), and shipyard workers. 

FY20 decrease due to reduction in number of system evaluations.
                                                     
                                                         
                                                             0.995
                                                             0
                                                             - Performed assessments of emergent commercial off the shelf hazardous material management processes and pollution prevention technologies that would enable effective compliance at minimal life cycle cost and risk to operations.  
- Identified hazardous material control/pollution prevention systems for detailed acquisition and evaluation.  
- Revised the NAVSEA Hazardous Material Avoidance Process. 
- Identified, researched, and evaluated less hazardous or non-hazardous substitutes for high-risk hazardous materials.
- Acquired, installed and performed shipboard evaluation of automated cleaner dispensers. 
- Initiated commercial item description for automatic cleaner dispensers.
                                                        
                                                    
                                                     
                                                         
                                                             1.015
                                                             0
                                                             - Perform assessments of emergent commercial off the shelf hazardous material management processes and pollution prevention technologies that would enable effective compliance at minimal life cycle cost and risk to operations.  
- Identify hazardous material control/pollution prevention systems for detailed acquisition and evaluation.  
- Revise the NAVSEA Hazardous Material Avoidance Process. 
- Identify, research, and evaluate less hazardous or non-hazardous substitutes for high-risk hazardous materials.
- Acquire, install and perform shipboard evaluation of automated cleaner dispensers. 
- Finalize commercial item description for automatic cleaner dispensers.
- Procure, install and perform laboratory evaluation of Medical waste processing equipment for special solid waste (Feminine Hygiene Products, Pilot Urine bags, etc.)
                                                        
                                                         
                                                             0.937
                                                             0
                                                        
                                                         
                                                             0.937
                                                             0
                                                             - Perform assessments of emergent commercial off the shelf hazardous material management processes and pollution prevention technologies that would enable effective compliance at minimal life cycle cost and risk to operations.  
- Identify hazardous material control/pollution prevention systems for detailed acquisition and evaluation.   
- Identify, research, and evaluate less hazardous or non-hazardous substitutes for high-risk hazardous materials.
- Acquire, install and perform shipboard evaluation of Medical waste processing equipment for special solid waste (Feminine Hygiene Products, Pilot Urine bags, etc.)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of $0.078 due to completion of paint can recycling evaluation efforts.
                                                    
                                                
                                                 
                                                     Ballast Water Management
                                                     The National Invasive Species Act (NISA) requires the Secretary of Defense to implement a Ballast Water Management (BWM) program to minimize the risk of introduction of unwanted species and pathogens from releases of ballast water.

FY20 increase to support BWM tasking related to testing of both commercial and modified commercial BWTS.
                                                     
                                                         
                                                             1.736
                                                             0
                                                             - Performed assessments of emergent commercial off the shelf ballast water treatment systems that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identified systems for detailed acquisition and evaluation.
- Finalized full scale evaluation of two commercial ballast water treatment systems to assess system performance, reliability, operability and maintainability, and suitability as a Navy shipboard system.
- Performed pierside testing to address efficacy of ballast water exchange.
- Determined ship services, consumables, manning required to run and maintain ballast water treatment systems.
- Refined Navy ship installation guidance for meeting ballast water discharge standards considering damage control and stability requirements.
- Developed ballast water treatment system acquisition strategy.
                                                        
                                                    
                                                     
                                                         
                                                             1.836
                                                             0
                                                             - Perform assessments of emergent commercial off the shelf BWTS that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identify systems for detailed acquisition and evaluation.
- Acquire modified commercial BWTS(s) for evaluation.
- Continue full scale evaluation of commercial BWTS(s) to assess system performance, reliability, operability and maintainability, and suitability as a Navy shipboard system.
- Determine ship services, consumables, manning required to run and maintain ballast water treatment systems.
- Refine ballast water treatment system performance specification.
                                                        
                                                         
                                                             2.021
                                                             0
                                                        
                                                         
                                                             2.021
                                                             0
                                                             - Continue assessments of emergent commercial off the shelf BWTS that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identify systems for detailed acquisition and evaluation.
- Continue full scale evaluation of one commercial BWTS to assess system performance, reliability, operability and maintainability, and suitability as a Navy shipboard system.
- Begin full scale evaluation of modified commercial BWTSs to assess system performance, reliability, operability and maintainability, and suitability as a Navy shipboard system.
- Refine Navy ship installation guidance for meeting ballast water discharge standards considering damage control and stability requirements.
- Acquire rapid tank management system for initial land based testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase of $0.185 to support BWM tasking related to testing of both commercial and modified commercial BWTSs.
                                                    
                                                
                                                 
                                                     Solid Waste Management
                                                     Solid Waste Management supports the Act to Prevent Pollution from Ships (APPS) which regulates all garbage discharges from ships at sea.
                                                     
                                                         
                                                             1.000
                                                             0
                                                             -  Performed assessments of emergent commercial off the shelf solid waste management equipment including two thermal destruction systems that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identified solid waste systems for detailed acquisition and evaluation.
- Completed laboratory test and evaluation, and prepared final reports on the APPS compliant Micro Auto Gasification System.
                                                        
                                                    
                                                     
                                                         
                                                             1.050
                                                             0
                                                             -  Perform assessments of emergent commercial off the shelf solid waste management processes and technologies that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identify solid waste systems for detailed acquisition and evaluation.
- Begin installation and testing preparation for the shipboard evaluation and Navy ship environmental testing of convertor, Marine Solid Waste Incinerator and/or Micro Auto Gasification System based on laboratory test results.
- Refine Navy ship acquisition requirements for APPS compliant solid waste processing systems.
                                                        
                                                         
                                                             1.150
                                                             0
                                                        
                                                         
                                                             1.150
                                                             0
                                                             -  Perform assessments of emergent commercial off the shelf solid waste management processes and technologies that would enable effective compliance at minimal life cycle cost and risk to operations.
- Identify solid waste systems for detailed acquisition and evaluation with emphasis on Submarine solid waste equipment.
- Begin installation and testing preparation for the shipboard evaluation and Navy ship environmental testing of Innovative Submarine solid waste equipment.
- Refine Navy ship acquisition requirements for APPS compliant solid waste processing systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase to investigate and spearhead design, integration and testing of innovative Submarine solid waste equipment.
                                                    
                                                
                                                 
                                                     Non-Copper Antifouling
                                                     The copper discharges from underwater hull coatings remain a regulatory concern. The effort focuses on characterizing advanced coating systems and their suitability for Navy-unique operational factors such as speed time profiles, drydocking intervals, and maintenance practices.
                                                     
                                                         
                                                             0.150
                                                             0
                                                             - Continued execution in-situ testing and provided periods reports on performance.
- Evaluated NAVSEA screening and qualification test requirements for fouling release (with and without biocides), and antifouling coatings.
- Identified gaps; developed and executed testing to fill gaps.
- Compared results from historical qualification tests with full scale data plus Office of Naval Research (ONR) Intersite Calibration Study and Fouling Release Coating Study data.
- Prepared final report with recommendations. 
- Drafted qualification procedure modifications as needed.
                                                        
                                                    
                                                     
                                                         
                                                             0.100
                                                             0
                                                             - Complete in-situ testing and provide final report on performance.
- Complete evaluation of NAVSEA screening and qualification test requirements for fouling release (with and without biocides) and antifouling coatings.
- Compare results from historical qualification tests with full scale data plus Office of Naval Research (ONR) Intersite Calibration Study and Fouling Release Coating Study data.
- Finalize qualification procedure modifications as needed.
                                                        
                                                         
                                                             0.100
                                                             0
                                                        
                                                         
                                                             0.100
                                                             0
                                                             - Prepare and submit final report on QPL testing of the 11 coatings. Results from historical qualification tests, ship patch testing will be included in the evaluation.
- Initiate Navy assessment of risk in terms of transport of nonindigenous species, underwater hull/niche areas; evaluate historical hull/propeller fouling and cleaning reports; evaluate in context of ship active periods as well as coating type and age; evaluate in context of PLANNED changeover in hull fouling rating evaluation criteria
Execute targeted inspections; and evaluate in context of existing and emerging country-specific requirements as well as IMO requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             RDT&E Contracts are Competitive Procurements.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Ancillary Hardware Development
                                                             Various
                                                             Misc. Contracts
                                                             Not Specified
                                                             
                                                                 19.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.149
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Oceaneering
                                                             Not Specified
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             John J. McMullen & Son
                                                             Not Specified
                                                             
                                                                 4.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.487
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 10.838
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.838
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Increased funding to NSWCCD greater than 2% for testing and evaluation of the centrifugal Oil Water Separator shipboard evaluation and the cost to restore the shipboard test platform to the original configuration; Ballast Water Management tasking related to testing of both commercial and modified commercial BWTSs; and to investigate and spearhead design, integration and testing of innovative Submarine solid waste equipment.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             US Army Corps of Engineers
                                                             Norfolk, VA
                                                             
                                                                 0.687
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.687
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWCCD, Bethesda, MD
                                                             Bethesda, MD
                                                             
                                                                 214.666
                                                                 
                                                                     6.250
                                                                     2017-11
                                                                
                                                                 
                                                                     6.800
                                                                     2018-11
                                                                
                                                                 
                                                                     7.600
                                                                
                                                                 
                                                                     7.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWCIHD
                                                             Indian Head, MD
                                                             
                                                                 1.086
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.086
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NRL,Wash,DC
                                                             Wash,DC
                                                             
                                                                 32.576
                                                                 
                                                                     0.948
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWCPD, Philladelphia, PA
                                                             Philladelphia, PA
                                                             
                                                                 0.472
                                                                 
                                                                     0.441
                                                                     2017-11
                                                                
                                                                 
                                                                     0.301
                                                                     2018-11
                                                                
                                                                 
                                                                     0.279
                                                                
                                                                 
                                                                     0.279
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SPAWARSYSCEN
                                                             SD,CA
                                                             
                                                                 12.308
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Misc. Govt Labs
                                                             TBD
                                                             
                                                                 23.225
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.175
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 23.650
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             SAIC
                                                             San Diego, CA
                                                             
                                                                 15.570
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.570
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             Misc. Contracts
                                                             TBD
                                                             
                                                                 13.103
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.103
                                                            
                                                        
                                                         
                                                             Process Control Engineering
                                                             C
                                                             CPFF
                                                             M. Rosenblatt & Sons
                                                             Arlington, VA
                                                             
                                                                 6.547
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.547
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Naval Postgraduate School
                                                             Monterey, CA
                                                             
                                                                 1.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.800
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Process Control Engineering
                                                             MIPR
                                                             EPA, Hdqtrs
                                                             Washington, DC
                                                             
                                                                 0.840
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.840
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Allot
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 0.375
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SBIR Assessment
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.227
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.227
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     SHIPBOARD WASTE MANAGEMENT
                                                     
                                                         
                                                             Technical Authority
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Liquid Wastes
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Hazardous Material Control and Management
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Ballast Water Management
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Solid Waste Management
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Non-Copper Antifouling
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0817
                                         Environmental Sustainability Development (NESDI)
                                         
                                             49.952
                                             4.747
                                             4.266
                                             4.440
                                             4.440
                                             6.087
                                             6.203
                                             6.323
                                             6.450
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Inherent to the realization of the vision outlined in Sea Power 21 are certain environmental consequences that will, to a lesser or greater degree, be an impact on the Navy's ability to fully achieve the strategy outlined in the Navy Capability Pillars (NCP) SEA SHIELD, SEA STRIKE, SEA BASING and FORCEnet and the supporting initiatives of SEA WARRIOR, SEA TRIAL and SEA ENTERPRISE. Readiness and training are primary considerations for determining whether any fighting force is at its peak proficiency. The ability to train our forces in a realistic environment is paramount. Today's reality requires training and operating within environmental constraints (national and international laws and agreements), and searching for alternatives to comply with and alleviate those constraints. Moreover, as we develop new systems and technologies in support of Sea Power 21, the Navy must anticipate potential environmental regulations which, while not currently an issue, could in the future adversely impact our ability to protect and sustain our forces at home and abroad.

This program identifies pervasive Navy shore side environmental requirements and develops and validates information, new processes, and technologies that address requirements that pose significant impact on Naval shore activities in complying with environmental laws, regulations, orders, and policies. The goal of the program is to maximize opportunities for significant cost savings while minimizing personnel liabilities, operational costs, and regulatory oversight and preserving or enhancing the ability of Naval shore activities to accomplish their required missions and functions in support of the Navy's transformational strategy.

Environmental Enabling Capabilities -2 (EEC-2) MAXIMIZE TRAINING AND TESTING RANGE REQUIREMENTS WITHIN ENVIRONMENTAL CONSTRAINTS: This capability addresses environmental impacts and restrictions at Navy land and sea ranges, including munitions testing and manufacturing, to ensure Navy ranges are available to conduct required training and testing operations for the Fleet. Investments in EEC-2 provide validated knowledge, models, and processes to mitigate environmental impacts, restrictions, and costs at Navy training and test ranges to maximize the availability and utilization of the ranges. The results support operational readiness by providing the tools and technologies necessary for sustaining and managing Navy land and sea ranges related to unexploded ordnance (UXO) and munitions, encroachment, air quality, airborne noise, water quality, and wetlands. Capabilities gained include the ability to assess and determine the risks from underwater UXO, the evaluation and prioritization of ordnance contaminated sites for evaluation in environmental programs and the implementation of range specific best management practices by evaluating and modeling available process, procedures, and technologies.

Environmental Enabling Capabilities-3 (EEC-3)PLATFORM MAINTENANCE AND REPAIR WITH MINIMAL ENVIRONMENTAL FOOTPRINT: This capability focuses on minimizing or eliminating environmental impact related to Navy and Marine Corps weapon system repair and maintenance operations. Investments in EEC-3 provide valid knowledge, models, processes, and technologies to minimize regulated emissions, discharges and hazardous material usage during the repair and maintenance of ships, submarines, and surface/sub-surface vehicles and aircraft and air vehicles. The program supports Fleet operational readiness and Navy acquisition communities by investing in information to understand emerging environmental requirements and to develop innovative processes and technologies that result in savings while reducing the fleet environmental constraints related to platform maintenance. Capabilities and benefits gained include, but are not limited to, the reduction in the usage of heavy metals used in metal finishing (chromium and cadmium), reduced hazardous air pollutant (HAP) emissions, the development of best management practices and tools to minimize the use of hazardous materials, and the generation of hazardous wastes associated with maintaining and repairing ships, submarines, aircraft, and unmanned vehicles. Results of program investments will be leveraged across weapon system and platform acquisition to ensure continued reduction in lifecycle costs and long-term environmental compliance burdens to the Fleet.

Environmental Enabling Capabilities-4 (EEC-4). SUPPORT SHORE READINESS WITHIN ENVIRONMENTAL CONSTRAINTS: Naval shore establishment requires the capability to operate and maintain facilities and provide waterfront and airfield services to the fleet while complying with applicable environmental regulations and minimizing environmental impacts and costs. The program invests in knowledge and innovative processes and technologies that minimize infrastructure and operational costs, regulated emissions, while minimizing discharges and hazardous material usage from ship (waterfront) and aviation operations. Capabilities and benefits gained under EEC-4 include, reduced costs associated with wastewater treatment, elimination/reduction in the use of HAPs, ozone depleting substances (ODSs), volatile organic compounds (VOCs) and the associated reporting requirements, reduced hazardous waste and disposal costs, and improved storm water management.

Environmental Enabling Capabilities-5 (EEC-5). COST-EFFECTIVE MANAGEMENT OF ENVIRONMENTAL REGULATORY REQUIREMENTS: The environmental compliance regulations require base managers to permit, monitor and report on many processes associated with weapon system and platform operations. Naval shore environmental managers require the capability to efficiently and cost effectively manage these compliance requirements. Under EEC-5, the program invests in improved data collection, methods, and models to assess environmental impacts and ecological risk assessments of Naval Operations on harbors, U.S. waterways, and surrounding communities. Benefits include gaining standardized technical environmental management improvements/techniques related to source control, assessment, and monitoring. EEC-5 also provides validated knowledge, models, processes and technologies to improve environmental monitoring and reporting, and to reduce the cost of compliance with regulations applicable to coastal contamination and contaminated sediments.
                                             
                                                 
                                                     Maximize Training & Testing Requirements Within Environmental Constraints
                                                     
                                                         
                                                             0.850
                                                             0
                                                             FY18 funds will be applied to:
- Continue providing validated knowledge, models, and processes to mitigate environmental impacts, restrictions, and costs of Navy training and test ranges to maximize the availability and utilization of the ranges. 
- Continue the following initiatives: X-ray inspection system to demilitarize targets; Analysis of the Long-Term Fate of Munitions Constituents on Terrestrial Sites.
- Complete the initiative: Underwater low environmental impact munitions breaching technology to better characterize environmental impacts of munitions on training ranges and munitions response sites.
                                                        
                                                    
                                                     
                                                         
                                                             0.735
                                                             0
                                                             FY 2019 Base Plans:
- Continue providing validated knowledge, models, and processes to mitigate environmental impacts, restrictions, and costs of Navy training and test ranges to maximize the availability and utilization of the ranges.
- Continue the initiative: Analysis of the Long-Term Fate of Munitions Constituents on Terrestrial Sites.
- Complete the initiatives: X-ray inspection system to demilitarize targets.
- Program to begin to evaluate Cost Effective Main Charge Remediation of Insensitive Munitions for Range Clearance.
                                                        
                                                         
                                                             0.705
                                                             0
                                                        
                                                         
                                                             0.705
                                                             0
                                                             FY 2020 Base Plans:
-Continue providing validated knowledge, models, and processes to mitigate environmental impacts, restrictions, and costs of Navy training and test ranges to maximize the availability and utilization of the ranges.
- Continue to evaluate the feasibility of Cost Effective Main Charge Remediation of Insensitive Munitions for Range Clearance.
- Complete the initiatives: Analysis of the Long-Term Fate of Munitions Constituents on Terrestrial Sites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding for this budget item decreased from $0.735M to $0.705M ($0.030M) due to completion of X-ray inspection system to demilitarize targets.
                                                    
                                                
                                                 
                                                     Platform Maintenance and Repair With Minimal Environmental Footprint
                                                     
                                                         
                                                             1.064
                                                             0
                                                             FY18 funds will be applied to:
- Continue evaluations and demonstrations of innovative solutions for difficult and persistent aviation and shipyard platform sustainment issues related to hexavalent chrome, cadmium, volatile organic compounds (VOC) hazardous air pollutants (HAP) and other hazardous compounds at Naval Aviation Systems Command Fleet Readiness Centers and the Navy's shipyards.  
- Complete the initiatives: Advanced Non-Chromate Primers and Coatings, Portable Treatment for Ship Material Removal Processes, Low-VOC and Low-HAP Wipe Solvent and Paint Thinner Demonstration/Validation.
                                                        
                                                    
                                                     
                                                         
                                                             1.007
                                                             0
                                                             FY 2019 Base Plans:
- Continue providing innovative solutions for difficult and persistent shipyard environmental compliance issues.
- Continue the initiatives: Demonstration Of Non-Chromated Adhesive Bond Primer For Metal Repair Bonding, Non-Isocyanate Polyurethane-Free Formulation Coatings for Aircraft and Support Equipment, Multi-Functional Surface Preparation Technology for Maintenance Painting, Demonstration of Optimized non-NMP (n-Methyl-2-pyrrolidone) Solvents for Immersion Chemical Depainting, Initiation Decision Report of Laser Coating Removal on Naval Aircraft Components, Elimination of Hexavalent Chromium from Magnesium Conversion Coating Processes at Fleet Readiness Centers, Low VOC Primers for Ground Support Equipment Application.  
- Complete the initiatives: User Friendly Oxygen Cleaning Alternatives to Navy Oxygen Cleaning (NOC), Enhanced Trivalent Chromium Pretreatment for Improved Coloration and Corrosion Performance of Aluminum Substrates, Naval Air Systems Command Solutions for Engine Washing. 
- Program to begin to examine Electromagnetic Interference Shielding Tape, Replacement of Cadmium in GSE Avionics Applications.
                                                        
                                                         
                                                             0.953
                                                             0
                                                        
                                                         
                                                             0.953
                                                             0
                                                             FY2020 Base Plans:
- Continue evaluations and demonstrations of innovative solutions for difficult and persistent aviation and shipyard platform sustainment issues related to hexavalent chrome, cadmium, volatile organic compounds (VOC) hazardous air pollutants (HAP) and other hazardous compounds at Naval Aviation Systems Command Fleet Readiness Centers and the Navy's shipyards.  
- Continue providing innovative solutions for difficult and persistent shipyard environmental compliance issues.
- Continue evaluating the feasibility of Electromagnetic Interference Shielding Tape, Replacement of Cadmium in GSE Avionics Applications.
- Continue the initiatives: Elimination of Hexavalent Chromium from Magnesium Conversion Coating Processes at Fleet Readiness Centers, Low VOC Primers for Ground Support Equipment Application.
- Complete the initiatives: Demonstration of Non-Chromated Adhesive Bond Primer For Metal Repair Bonding, Non-Isocyanate Polyurethane-Free Formulation Coatings for Aircraft and Support Equipment, Multi-Functional Surface Preparation Technology for Maintenance Painting, Demonstration of Optimized non-NMP (n-Methyl-2-pyrrolidone) Solvents for Immersion Chemical Depainting, Initiation Decision Report of Laser Coating Removal on Naval Aircraft Components.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding for this budget item decreased from $1.007M to $0.953M (-$0.054M) due to completion of User Friendly Oxygen Cleaning alternatives to Navy Oxygen Cleaning (NOC), Enhanced Trivalent Chromium Pretreatment for improved coloration and corrosion performance of aluminum substrates, and Naval Air Systems Command Solutions for engine washing.
                                                    
                                                
                                                 
                                                     Support Shore Readiness within Environmental Constraints
                                                     
                                                         
                                                             1.187
                                                             0
                                                             FY18 funds will be applied to:
- Continue evaluations and demonstrations of innovative solutions to minimize regulated emissions, discharges and hazardous material usage resulting specifically from waterfront support, aviation support, and other base operations. 
- Continue the initiatives: Analysis of Regulated Garbage Management Processes to Ensure Compliance with Animal and Plant Health Inspection Service Regulations, Evaluation and Implementation of Compliance Options for National Pollutant Discharge Elimination System (NPDES) Cooling Water Intake Structures at Existing Facilities, Quantification of Polychlorinated Biphenyls (PCB) Paint Volatilization, Demonstration of New Strategies for Enhanced Monitored Natural Recovery at Navy Sediment Sites, Diver-less Deployment System for In-Situ Sediment Samplers, Improved Dewatering of Dredged Sediment, NPDES Copper Effluent Control System. 
- Complete the initiatives: Surface Cleaning of Drydock Floors, Dry Dock Sediment Management.
                                                        
                                                    
                                                     
                                                         
                                                             1.039
                                                             0
                                                             FY 2019 Base Plans:
- Continue the initiatives: Demonstration of New Strategies for Enhanced Monitored Natural Recovery at Navy Sediment Sites, Improved Dewatering of Dredged Sediment, NPDES Copper Effluent Control System.
- Continue optimization of ship to shore regulated garbage management, improved dewatering of dredge sediment and demonstration of new strategies for enhanced monitored natural recovery at Navy sediment sites.
- Complete the initiatives: Analysis of Regulated Garbage Management Processes to Ensure Compliance with Animal and Plant Health Inspection Service Regulations, Evaluation and Implementation of Compliance Options for NPDES Cooling Water Intake Structures at Existing Facilities, Quantification of Polychlorinated Biphenyls (PCB) Paint Volatilization, Diver-less Deployment System for In-Situ Sediment Samplers.
- Under Pier Sediment Pile Assessment Tools to be evaluated and started.
                                                        
                                                         
                                                             1.068
                                                             0
                                                        
                                                         
                                                             1.068
                                                             0
                                                             FY 2020 Base Plans:
- Continue evaluations and demonstrations of innovative solutions to minimize regulated emissions, discharges and hazardous material usage resulting specifically from waterfront support, aviation support, and other base operations.
- Continue funding demonstration of New Strategies for Enhanced Monitored Natural Recovery at Navy Sediment Sites, NPDES Copper Effluent Control System with increase field work.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding for this budget item increased from $1.039M to $1.068M ($0.029M) due to increased field work for demonstration of New Strategies for enhanced monitored natural recovery at Navy sediment sites and Under Pier Sediment Pile Assessment Tools.
                                                    
                                                
                                                 
                                                     Cost-Effective Management of Environmental Regulatory Requirements
                                                     
                                                         
                                                             1.646
                                                             0
                                                             FY18 funds will be applied to:
- Continue providing validated knowledge, models, processes and systems to improve environmental monitoring and reporting, and reduce the cost of compliance with regulations and management of coastal contamination and contaminated sediments. 
- Continue the initiatives: Evaluation of Alternative Groundwater Supply Sources from a Safe Drinking Water Act Viewpoint, Stable Carbon Isotopes for Tracing in situ Royal Demolition eXplosive (RDX) Remediation, Superhydrophobic Coating for Corrosion Prevention and Leachate Impedance, Forward Looking Infrared Camera for Advanced Discharge Characterization, Smart Electronic Tools for Navy Environmental Compliance Monitoring and Reporting, Utility Vault Water Treatment, Preventative Management of Contaminated Silt, Using Stable-Isotope Labeled Tracers to Validate Natural Attenuation of RDX in Groundwater, In Situ Treatment of 1,4-Dioxane using Enhanced Biodegradation, Demonstration of Improved Toxicity Methodology to Link Stormwater Discharges to Receiving Water Impacts, Sewer Gas Elimination Technology, Impact of Sediment Resuspension by Propeller Wash and Shore Sediment Dynamics on Remediation Options, Study of Waste Management and Minimization for Aqueous Film Forming Foam (AFFF) Wastewater, Addressing Temporal Variability in Industrial Buildings during Vapor Intrusion Assessments, Demonstrating the Effectiveness of Novel Treatment Technologies for the Removal of Poly- and Perfluoroalkyl (PFOS/PFOA) Substances from Groundwater, Enterprise-wide Hazardous Material Standardization and Minimization of General Use Consumables, In-situ Automatic Stormwater Sampling Device for Use at Tidally Impacted Sampling Locations, Background analysis and tracer study to identify metal contaminant source contributions to stormwater runoff, Biochar Adsorption for Dry Dock Effluent, Development and Demonstration of a Portable, Temporary Barrier to Aid in Cargo and Equipment Inspections to Prevent Brown Treesnake Dispersal, Implementation of Biotic Ligand Model-Based Water Quality Standards for Copper at Navy Sites, Source Metal Particle Removal for Stormwater Compliance, Business Processes and Requirements Enabling Technology Integration.
- Complete the initiatives: Initiation Decision Report Passive Sampling for Stormwater, A Comprehensive Analysis and Strategy for Contaminated Sediment Management.
                                                        
                                                    
                                                     
                                                         
                                                             1.485
                                                             0
                                                             FY 2019 Base Plans:
- Complete the initiatives: Forward Looking Infrared Camera for Advanced Discharge Characterization, Smart Electronic Tools for Navy Environmental Compliance Monitoring and Reporting, Study of Waste Management and Minimization for AFFF Wastewater.
- New program evaluate and demonstration/validation of Air Filtration for Indoor Air Quality, Stormwater Piping-Based Pollutant Best Management Practice, Improving Site Closure Decision-Making with Time-Integrated Groundwater Samples.
                                                        
                                                         
                                                             1.714
                                                             0
                                                        
                                                         
                                                             1.714
                                                             0
                                                             FY 2020 Base Plans:
- Continue providing validated knowledge, models, processes and systems to improve environmental monitoring and
reporting, and reduce the cost of compliance with regulations and management of coastal contamination and contaminated sediments.
-  Continue to evaluate the feasibility of Air Filtration for Indoor Air Quality, Stormwater Piping-Based Pollutant Best Management Practice, Improving Site Closure Decision-Making with Time-Integrated Groundwater Samples.
-  Continue the initiatives: Addressing Temporal Variability in Industrial Buildings during Vapor Intrusion Assessments, Demonstrating the Effectiveness of Novel Treatment Technologies for the Removal of Poly- and Perfluoroalkyl Substances from Groundwater, In-situ Automatic Stormwater Sampling Device for Use at Tidally Impacted Sampling Locations, Development and Demonstration of a Portable, Temporary Barrier to Aid in Cargo and Equipment Inspections to Prevent Brown Treesnake Dispersal.
-  Complete the initiatives: Utility Vault Water Treatment, Preventative Management of Contaminated Silt, Using Stable-Isotope Labeled Tracers to Validate Natural Attenuation of RDX in Groundwater, In Situ Treatment of 1,4-Dioxane using Enhanced Biodegradation, Demonstration of Improved Toxicity Methodology to Link Stormwater Discharges to Receiving Water Impacts, Sewer Gas Elimination Technology, Impact of Sediment Resuspension by Propeller Wash and Shore Sediment Dynamics on Remediation Options.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding for this budget item increased from $1.485M to $1.713M ($0.228M) due to increased field work for Addressing Temporal Variability in Industrial Buildings during Vapor Intrusion Assessments, In-situ Automatic Stormwater Sampling Device for use at Tidally Impacted Sampling Locations, Demonstrating the Effectiveness of Novel Treatment Technologies for the Removal of Poly- and Perfluoroalkyl Substances from Groundwater, and Temporary Barrier to Aid in Cargo and Equipment Inspections to Prevent Brown Treesnake Dispersal.
                                                    
                                                
                                            
                                             This project is categorized as Non-ACAT (Non Acquisition). The project delivers a broad spectrum of products that require a variety of acquisition processes to implement. Equipment products for naval stations and other mission funded activities are often procured directly through the base operating budget. Equipment products for Shipyards and other Navy Working Capital Fund (NWCF) activities costing over $250K are procured through their Capital Investment Program (CIP). For both types of activities, equipment products costing less than $250K, and process changes not requiring the purchase of new equipment such as consumable material or product substitutions, are funded through the activity's operating budgets. Occasionally there is a technology that must be implemented as a specialized facility. These are acquired through the Military Construction (MILCON) Program. All these acquisition processes are pursued using a common strategy that satisfies the needs of all the critical stakeholders: 1) fleet end user; 2) funding sponsor for the Navy end user; 3) other stakeholders with cognizance over the Navy process or operation being changed, 4) cognizant environmental federal, state, and local regulators; and 5) the private or government organization that will produce the product.
                                             Quarterly Budget Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Performing Activities: Naval Surface Warfare Center, Carderock Division (NSWC/CD); Engineering and Expeditionary Warfare Center (EXWC), Port Hueneme, CA; Naval Surface Warfare Center, Indian Head Division (NSWC/IH); Space and Warfare Systems Center, San Diego (SSC/SD); Naval Air Warfare Center Aircraft Division Patuxent River (NAWCAD/PAX); Naval Air Warfare Center (NAWCWD/China Lake); Naval Air Warfare Center Aircraft Division Lakehurst (NAWCAD/Lakehurst); Fleet Readiness Center Southeast, Jacksonville FL (FRC-SE); Fleet Readiness Center Southwest, San Diego (FRC-SW), Fleet Readiness Center East, Cherry Point (FRC-CE).  Total Prior Years Cost: Subtotal does not include performing activities from prior years that are no longer performing activities. Award Dates: About 55% of the project is executed via contracts awarded by the performing activities. More rigorous contracting, funding and performer work induction processes are slightly increasing project management costs. Contracting and financial management offices across the performing organizations may be understaffed. Projects are derived from field level needs and awarded competitively to performing organizations, the portfolio mix of cost category/performing organization naturally changes from fiscal year to fiscal year.  Due to this, some individual line items in the R-3 will increase at greater than a 2% escalation factor.

Explanation of increases greater than 2% between FY2019 and FY2020:
-EEC3 NSWC Bethesda MD increased from 0.175 to 0.197 due to increased project management costs and increase in field work for continuing projects.
-EEC4a SSC San Diego CA increased from 0.375 to 0.423 due to increased project management costs and increase in field work for continuing projects such as Demonstration of New Strategies for Enhanced Monitored Natural Recovery at Navy Sediment Sites.
-EEC5 EXWC PT Hueneme CA increased from 0.433 to 0.489 due to increase in project management costs and field work for continuing projects such as Addressing Temporal Variability in Industrial Buildings during Vapor Intrusion Assessments, Demonstrating the Effectiveness of Novel Treatment Technologies for the Removal of Poly- and Perfluoroalkyl Substances from Groundwater and Temporary Barrier to Aid in Cargo and Equipment Inspections to Prevent Brown Treesnake Dispersal.
-EEC5 SSC San Diego CA increased from 0.350 to 0.494 due to increase in project management costs and field work in continuing projects such as In-situ Automatic Stormwater Sampling Device for Use at Tidally Impacted Sampling Locations. 
-EEC5 NAWCWD China Lake CA increased from 0.140 to 0.150 due to increased costs to support overall program management.
-EEC5 NAWC Lake Hurst NJ increased from 0.075 to 0.100 due to increased costs for program web site management.
-EEC3 FRC CE Cherry Point NC increased from 0.075 to 0.085 due to increase in field work for continuing projects such as Electromagnetic Interference Shielding Tape, Replacement of Cadmium in GSE Avionics Applications.
-EEC3 FRC SW San Diego CA increased from 0.165 to 0.177 due to increase in field work for continuing projects such as Electromagnetic Interference Shielding Tape, Replacement of Cadmium in GSE Avionics Applications.
                                                     
                                                         
                                                             EEC 2
                                                             Various
                                                             EXWC
                                                             PT HUENEME, CA
                                                             
                                                                 6.325
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.410
                                                                     2018-10
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 2
                                                             Various
                                                             SSC
                                                             SAN DIEGO, CA
                                                             
                                                                 5.904
                                                                 
                                                                     0.350
                                                                     2017-12
                                                                
                                                                 
                                                                     0.325
                                                                     2018-12
                                                                
                                                                 
                                                                     0.305
                                                                
                                                                 
                                                                     0.305
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             WR
                                                             NAWC
                                                             PATUXENT RIVER, MD
                                                             
                                                                 2.091
                                                                 
                                                                     0.202
                                                                     2018-03
                                                                
                                                                 
                                                                     0.135
                                                                     2019-03
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             Various
                                                             NSWC
                                                             BETHESDA, MD
                                                             
                                                                 3.850
                                                                 
                                                                     0.192
                                                                     2017-11
                                                                
                                                                 
                                                                     0.175
                                                                     2019-02
                                                                
                                                                 
                                                                     0.197
                                                                
                                                                 
                                                                     0.197
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3b
                                                             Various
                                                             EXWC
                                                             PT HUENEME, CA
                                                             
                                                                 1.412
                                                                 
                                                                     0.050
                                                                     2018-03
                                                                
                                                                 
                                                                     0.077
                                                                     2019-03
                                                                
                                                                 
                                                                     0.069
                                                                
                                                                 
                                                                     0.069
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 4
                                                             Various
                                                             EXWC
                                                             PT HUENEME, CA
                                                             
                                                                 8.380
                                                                 
                                                                     0.540
                                                                     2018-03
                                                                
                                                                 
                                                                     0.404
                                                                     2019-03
                                                                
                                                                 
                                                                     0.390
                                                                
                                                                 
                                                                     0.390
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 4
                                                             Various
                                                             NSWC
                                                             BETHESDA, MD
                                                             
                                                                 4.388
                                                                 
                                                                     0.307
                                                                     2017-11
                                                                
                                                                 
                                                                     0.260
                                                                     2018-11
                                                                
                                                                 
                                                                     0.255
                                                                
                                                                 
                                                                     0.255
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 4a
                                                             Various
                                                             SSC
                                                             SAN DIEGO, CA
                                                             
                                                                 3.565
                                                                 
                                                                     0.340
                                                                     2018-01
                                                                
                                                                 
                                                                     0.375
                                                                     2019-04
                                                                
                                                                 
                                                                     0.423
                                                                
                                                                 
                                                                     0.423
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             Various
                                                             EXWC
                                                             PT HUENEME, CA
                                                             
                                                                 3.576
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.433
                                                                     2018-11
                                                                
                                                                 
                                                                     0.489
                                                                
                                                                 
                                                                     0.489
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             Various
                                                             SSC
                                                             SAN DIEGO, CA
                                                             
                                                                 1.810
                                                                 
                                                                     0.395
                                                                     2018-02
                                                                
                                                                 
                                                                     0.350
                                                                     2019-02
                                                                
                                                                 
                                                                     0.494
                                                                
                                                                 
                                                                     0.494
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             Various
                                                             NAWC
                                                             PATUXENT RIVER, MD
                                                             
                                                                 1.327
                                                                 
                                                                     0.050
                                                                     2018-06
                                                                
                                                                 
                                                                     0.100
                                                                     2019-06
                                                                
                                                                 
                                                                     0.095
                                                                
                                                                 
                                                                     0.095
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             Various
                                                             NSWC
                                                             BETHESDA, MD
                                                             
                                                                 2.290
                                                                 
                                                                     0.504
                                                                     2018-01
                                                                
                                                                 
                                                                     0.387
                                                                     2019-01
                                                                
                                                                 
                                                                     0.385
                                                                
                                                                 
                                                                     0.385
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             WR
                                                             NAWCWD
                                                             CHINA LAKE, CA
                                                             
                                                                 1.360
                                                                 
                                                                     0.122
                                                                     2017-12
                                                                
                                                                 
                                                                     0.140
                                                                     2018-12
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             WR
                                                             NAWC
                                                             LAKE HURST, NJ
                                                             
                                                                 0.831
                                                                 
                                                                     0.075
                                                                     2017-11
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             WR
                                                             FRC - SE
                                                             JACKSONVILLE, FL
                                                             
                                                                 1.685
                                                                 
                                                                     0.380
                                                                     2018-05
                                                                
                                                                 
                                                                     0.380
                                                                     2019-05
                                                                
                                                                 
                                                                     0.305
                                                                
                                                                 
                                                                     0.305
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             Various
                                                             NSWC
                                                             San Diego, CA
                                                             
                                                                 0.060
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             WR
                                                             FRC - CE
                                                             Cherry Point, NC
                                                             
                                                                 0.380
                                                                 
                                                                     0.075
                                                                     2018-06
                                                                
                                                                 
                                                                     0.075
                                                                     2019-06
                                                                
                                                                 
                                                                     0.085
                                                                
                                                                 
                                                                     0.085
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             Various
                                                             FRC-SW
                                                             San Diego, CA
                                                             
                                                                 0.718
                                                                 
                                                                     0.165
                                                                     2018-03
                                                                
                                                                 
                                                                     0.165
                                                                     2019-03
                                                                
                                                                 
                                                                     0.178
                                                                
                                                                 
                                                                     0.178
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0817
                                                     
                                                         
                                                             EEC 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             EEC 3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             EEC 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             EEC 5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2015
                                         Environmental Restoration RDT&E
                                         
                                             0.000
                                             2.525
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.525
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy's Environmental Restoration minimizes risk to human health and the environment and restore contaminated sites to productive use.  RDT&E improves identification, investigation, removal and remedial actions to address and clean up environmental contamination at Navy installations.
                                             
                                                 
                                                     Per- and Poly- fluorinated alkyl Substances (PFAS)
                                                     
                                                         
                                                             2.525
                                                             0
                                                             Perfluorinated and polyfluorinated alkyl substances (PFAS) are a class of anthropogenic chemicals that have been widely used, both in consumer products and industrial processes, for decades. The Navy and the other Department of Defense (DoD) services have used significant quantities of PFASs in the form of aqueous film-forming foams (AFFF) for fighting petroleum fires since the 1960s. PFASs are unique in that they possess both hydrophobic (water-repelling) and oleophobic (oil-repelling) properties, making them especially useful in fighting fuel fires. PFAS-based AFFFs are stockpiled and used in regular training exercises and emergency responses by fire departments throughout the DoD. Despite their effectiveness, PFASs are defined as an emerging contaminant by the DoD. PFASs have been shown to cause developmental problems, have been implicated as immune-suppressants, endocrine disruptors, and some are classified as probable carcinogens. In addition, they are environmentally persistent due to their strong fluorine-carbon bond, are bioaccumulative, and have been detected in environmental samples long after a release was reported. The following projects that will be completed are:

1. Natural retardation potential of aquifers for total PFAS
2. Sorbent mixes for total PFAS removal
3. Sonolysis treatment of PFAS IDW
4. Thermal treatment of PFAS impacted soil
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             RDTEN Contracts are Competitive Procurements.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             PFAS
                                                             Various
                                                             EXWC
                                                             Port Hueneme
                                                             
                                                                 0.000
                                                                 
                                                                     2.525
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.525
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2015
                                                     
                                                         
                                                             Per- and Poly- fluorinated alkyl Substances (PFAS)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9204
                                         Marine Mammal Research
                                         
                                             52.095
                                             4.478
                                             4.769
                                             5.145
                                             5.145
                                             5.275
                                             5.391
                                             5.479
                                             5.586
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy has been and will continue to be subject to litigation with regard to the potential injuring, killing or biologically significant disturbance of marine animals by the use of intense underwater sound. Since Fleet operation and training areas coincide with known or probable habitats, migration routes, or breeding areas of marine mammals and other protected marine species, the possibility exists that such incidents are likely to continue in the future. The increasing public interest and pressure has resulted in escalating Fleet costs. For example, Fleet and SYSCOM development activities have been interrupted; modified, or altogether cancelled and environmental regulations have, among other things, required new ship construction shock trials to obtain Federal permits and conduct extensive environmental planning that can take several years to complete. The incorporation of mitigation measures in Fleet training operations to minimize the potential adverse effects on protected marine animals can significantly reduce the realism of these operations. In addition, the testing, evaluation, and deployment of new sonar detection and monitoring systems that use active acoustics are under intense public scrutiny for their potential adverse effects on whales and other marine mammals. Navy needs scientific evidence to substantiate its claims of limited or inconsequential adverse effects to marine life from operations.

This project primarily focuses on the development of planning, monitoring, and mitigating tools to aid the Fleet in minimizing contact with and the potential harassment of protected marine animals during operations, exercises, training, and undersea surveillance and weapons testing. These new capabilities will encompass historical and newly acquired data and analytical models that together can predict marine animal habitats (where they are likely to be), and their natural and expected behavior (diving patterns, prey localization, calling activity, etc.). This project consists of three major areas that will help ensure Navy compliance with the Marine Mammal Protection Act (MMPA) and Endangered Species Act (ESA).
These areas are (1) Marine Ecology and Population Dynamics - determine the likelihood of the presence of marine mammals or other protected species by developing habitat and ecological models. Refine marine animal survey techniques to optimize the accuracy of abundance estimates in small ocean regions of Navy interest.
(2) Criteria, Thresholds, and Mitigation - Establish criteria and thresholds from which to measure potential impact on marine mammals and other marine species from Navy training operations. Determine the effectiveness and usefulness of various mitigation measures in relation to the potential impact of Navy operations on marine mammals; and (3) Mitigation Methodologies - Determine the observation, detection and classification measures required to develop effective monitoring and mitigation procedures for Fleet and SYSCOM use. Focus on improving marine animal monitoring capabilities over current methods by developing new technologies or improving existing technologies that improve monitoring and mitigation effectiveness, reduce cost and minimize impacts on readiness activities.
                                             
                                                 
                                                     Marine Ecology and Population Dynamics
                                                     
                                                         
                                                             0.815
                                                             0
                                                             Continue ongoing research on the topics of density estimation from passive acoustic monitoring, development of tools for acoustic-only behavioral response studies, and standards/metrics development. Ongoing work on the topic of density estimation from passive acoustic monitoring is focused on the fieldwork/data collection stage in FY 2018. The ongoing work on the topic of standards/metrics development is focused on continued development of the proposed passive acoustic monitoring metadata database system. 

Three studies are expected to be completed in FY2018: 
-Developing tools for acoustic-only behavioral response studies at Navy instrumented ranges, 
-Standardization of auditory evoked potential audiometry methods to ensure comparable data inclusion in a national database, and 
-Acoustical Society of America (ASA) standard on towed passive acoustic systems.

One study was initiated in FY2018 in response to a need to develop an automated sonar detector in order to establish consistency amongst projects analyzing passive acoustic data for potential impacts from the use of sonar.
                                                        
                                                    
                                                     
                                                         
                                                             0.900
                                                             0
                                                             Continue ongoing research on the topics of density estimation from passive acoustic monitoring, standards/metrics development, and development of an automated sonar detector. Ongoing work on the topic of density estimation from passive acoustic monitoring are in the height of the fieldwork/data collection stage in FY2019. The ongoing work on the topic of standards/metrics development is now in the second half of the project and should be focused on refinements/testing of the passive acoustic monitoring metadata database system and standards development. The ongoing work to develop an automated sonar detector will be focused on comparing available detectors to determine which one is performing the best.

None of the ongoing studies in these topic areas are scheduled to be completed in FY2019. 

One study is expected to be initiated in FY2019 in response to a need to collect data on potential impacts to coral from Navy activities. In addition, based on feedback from the Fleets and SYSCOMS, there is a need for continued investment in passive acoustic data analysis tools in FY2019.
                                                        
                                                         
                                                             0.900
                                                             0
                                                        
                                                         
                                                             0.900
                                                             0
                                                             FY2020 Base Plans: 
Within the area of 'Marine Ecology and Population Dynamics', ongoing work covers topics such as standards/metrics development and development of an automated sonar detector to standardize analysis of acoustic data. 

Two ongoing studies will continue into FY2021:
-Acoustic Metadata Management for Navy Fleet Operations
-Standardizing Methods and Nomenclature for Automated Detection of Navy Sonar

In addition, at least two studies are expected to be initiated in FY2019 (would be ongoing in FY2020) in response to the following needs collected from Navy personnel:
-data on potential impacts to coral from Navy activities in order to validate current required mitigation measures 
-improved passive acoustic data analysis tools

Two studies are expected to be completed in FY2020:
-Blue and fin whale density estimation in the US Pacific Fleet Southern California Offshore Range using PAM data
-DECAF-TEA: Density Estimation for Cetaceans from Acoustic Fixed sensors in Testing and Evaluation Areas
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Criteria and Thresholds, Physiology and Behavior, and Effects of Sound
                                                     
                                                         
                                                             2.452
                                                             0
                                                             Continue ongoing research on the topics of hearing (in birds, monk seals, harbor porpoise), temporary threshold shift (in harbor porpoises and bottlenose dolphins), effects on fish from underwater explosions, and behavioral response studies (beaked whales, fin whales, sperm whales). Ongoing studies in these topic areas are all in the middle of the data collection/fieldwork stage in FY2018. 

Two studies are expected to be completed in FY2018: 
-Hawaiian monk seal auditory hearing study.
-Blainville's beaked whale behavioral risk function for Hawaiian populations. 

Two studies were initiated in FY2018 in response to a need to collect in-situ explosive sound characterization and propagation data and harbor seal hearing and temporary threshold shift. Funding in these topic areas is particularly important because the results are needed by early 2020 to update the criteria and thresholds for the Phase IV acoustic effects modeling.
                                                        
                                                    
                                                     
                                                         
                                                             2.654
                                                             0
                                                             Continue ongoing research on the topics of hearing (in birds, harbor porpoises and harbor seals), temporary threshold shift (in harbor porpoises and harbor seals), effects on fish from underwater explosions, behavioral response studies (beaked whales, fin whales, sperm whales), and in-situ explosive sound and propagation characterization. Most ongoing studies are in the middle of the data collection/fieldwork stage in FY2019, but two projects are the final data analysis and report writing stage. 

Two studies are expected to be completed in FY2019: 
-Frequency-dependent growth and recovery of temporary threshold shift in bottlenose dolphins, and 
-Temporary threshold shift in harbor porpoises due to naval sonar sounds and recovering of hearing. 

Funding in this topic area is particularly important because the results are needed by the end of 2020 to update the criteria and thresholds for the Phase IV acoustic effects modeling. If emergent needs are identified in FY2018, then they would need to be funded in late FY2018/early 2019 to meet the 2020 goal.
                                                        
                                                         
                                                             3.030
                                                             0
                                                        
                                                         
                                                             3.030
                                                             0
                                                             FY2020 Base Plans:
Within the area of 'Criteria and Thresholds, Physiology and Behavior, and Effects of Sound', ongoing work covers topics such as hearing, temporary threshold shift, behavioral response studies, and effects from underwater explosions. 

One ongoing study will continue into FY2021:
-Multi-spaced measurement of underwater sound fields from explosive sources

In addition, at least one study is expected to be initiated in FY2019 (would be ongoing in FY2020) in response to the following needs collected from Navy personnel:
-data on sea turtle hearing/TTS
-data on mysticete hearing

Eight studies are expected to be completed by the end of FY2020:
-Hearing and estimated noise impacts in three species of Auk: Implications for the marbled murrelet
-Hawaiian Monk seal auditory sensitivity study
-Frequency-dependent growth and recovery of temporary threshold shift in bottlenose dolphins
-TTS in harbor seals due to fatiguing noise of several frequencies
-Temporary threshold shift in harbor porpoises due to naval sonar sounds and recovering of hearing
-The effects of underwater explosions on fish
-Cuvier's beaked whale and fin whale behavior during military sonar operations
-3S3-Behavioral responses of sperm whales to naval sonar
-Measuring the effect of range on the behavioral response of marine mammals through the use of Navy sonar and small source playbacks

Funding within the area of 'Criteria and Thresholds, Physiology and Behavior, and Effects of Sound' is expected to increase for FY2020. Funding in this topic area is particularly important in FY2020 because the results are needed by the end of 2020 to update the criteria and thresholds for the Phase IV acoustic effects modeling. Therefore most of the projects will be in the final stages of trying to push to get final results in time to support this deadline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding for this budget item increased from $2.654M to $3.036M ($0.382M). The additional funding requested would be used to support an emergent need for sea turtle Temporary Threshold Shift (TTS) data and to ensure that our eight studies scheduled to be completed in FY20 are completed on time. The sea turtle TTS project is a collaboration project with NOAA planned to begin in FY19 and is an opportunity to leverage additional funding from another federal organization. The eight studies schedule to be completed in FY20 (listed individually in R-2A) will be in the final stages of collecting remaining data, finalizing analysis, writing reports, and publishing results (hearing, behavioral response and TTS data) in peer-reviewed journals by the end of 2020. These results include needed to support updating the criteria and thresholds for the Phase IV acoustic effects modeling. These data are essential to ensuring that the Navy's take estimates are as accurate as possible for the Phase IV compliance documentation.
                                                    
                                                
                                                 
                                                     Mitigation Methodologies: Monitoring, New Technology, and Risk Assess
                                                     
                                                         
                                                             1.211
                                                             0
                                                             Continue ongoing research on passive acoustic monitoring technology, tagging demonstrations, and development of the M3R (Marine Mammal Monitoring on Navy Ranges) system. All ongoing efforts are in the data collection/fieldwork phase and in some cases are in the analysis phase. 

Three studies are expected to be completed in FY2018: 
-Integrated Real-Time Autonomous Passive Acoustic Monitoring (IRAP) System, 
-Extended duration acoustic tagging of right whales, and 
-High fidelity acoustic and fine-scale movement tags to enable behavioral response research on deep diving whales. 

Once the existing projects are completed and an analysis of the status of the research is conducted, then new needs will be identified in FY2018 for follow-on research.
                                                        
                                                    
                                                     
                                                         
                                                             1.215
                                                             0
                                                             Continue ongoing research on monitoring technology and development of the M3R (Marine Mammal Monitoring on Navy Ranges) system. 

None of the ongoing studies are scheduled to be completed in FY2019. 

After an analysis of the status of the passive acoustic monitoring technologies and tagging demonstrations are complete, it is anticipated that there will be a need to fund follow-on efforts in FY 2019.
                                                        
                                                         
                                                             1.215
                                                             0
                                                        
                                                         
                                                             1.215
                                                             0
                                                             FY2020 Base Plans: 
Within the area of 'Mitigation Methodologies', ongoing work covers demonstration and validation of new technologies for monitoring and mitigation.

One ongoing study will continue into FY2021:
-M3R (Marine Mammal Monitoring on Navy Ranges)

In addition, at least two studies are expected to be initiated in FY2019 (would be ongoing in FY2020) in response to the following need collected from Navy personnel:
-demonstration and validation of passive acoustic sensors and platforms (UUVs, tags, fixed) for marine mammal monitoring 

None of the ongoing studies are scheduled to be completed in FY2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             RDTEN Contracts are Competitive Procurements.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     Individual projects are derived from field level needs and awarded competitively to performing organizations, the portfolio mix of cost category/performing organization naturally changes from fiscal year to fiscal year. 

The following increases are above 2% from FY19 to FY20:
- Mitigation Methods: SPAWAR: San Diego, CA; Increase from $0.100 to $0.200. Increase due to added projects from FY18 that has increase efforts in FY20.
- Mitigation Methods: EXWC: Port Hueneme, CA; Increase from $0.515 to $0.715. Increase due to planned FY19/20 projects that will be awarded competitively by EXWC to performing organizations based on subject matter expertise required by Navy need. 
- Criteria & Thresholds: NUWC: Newport, RI; Increase from $0.100 to $0.300. Increase due to increase on existing projects due to field year.(Clarity: Field Year means that the project will have a field effort (in this situation: Data Collection at Sea) in FY2020. This will increase cost.)
- Criteria & Thresholds: EXWC: Port Hueneme, CA; Increase from $0.651 to $1.590. Increase due to planned FY19/20 projects that will be awarded competitively by EXWC to performing organizations based on subject matter expertise required by Navy need.
                                                     
                                                         
                                                             Mar Ecol & Pop Dynamics
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 2.422
                                                                 
                                                                     0.555
                                                                     2017-11
                                                                
                                                                 
                                                                     0.745
                                                                     2018-10
                                                                
                                                                 
                                                                     0.745
                                                                
                                                                 
                                                                     0.745
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             NMMF
                                                             San Diego, CA
                                                             
                                                                 0.135
                                                                 
                                                                     0.049
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.184
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             SDSU
                                                             San Diego, CA
                                                             
                                                                 0.216
                                                                 
                                                                     0.358
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.574
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             SEAMARCO
                                                             Netherlands
                                                             
                                                                 0.276
                                                                 
                                                                     0.040
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.316
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             WR
                                                             OASIS Technologies, Inc.
                                                             Lexington, MA
                                                             
                                                                 1.338
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             U Saint Andrews
                                                             United Kingdom
                                                             
                                                                 0.163
                                                                 
                                                                     0.343
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.906
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Biowaves
                                                             San Diego, CA
                                                             
                                                                 0.139
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.139
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Syracuse U
                                                             Syracuse, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.030
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.030
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             WHOI
                                                             Falmouth, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.138
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.338
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.988
                                                                 
                                                                     0.085
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             MARECOTEL
                                                             Seabeck, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.560
                                                                     2017-11
                                                                
                                                                 
                                                                     0.600
                                                                     2018-10
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.760
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Scripps Institute
                                                             San Diego, CA
                                                             
                                                                 0.751
                                                                 
                                                                     0.297
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             U Washington
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.403
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.703
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Oregon State Univ
                                                             OR & HI
                                                             
                                                                 0.754
                                                                 
                                                                     0.055
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.613
                                                                     2018-01
                                                                
                                                                 
                                                                     0.651
                                                                     2019-01
                                                                
                                                                 
                                                                     1.830
                                                                
                                                                 
                                                                     1.830
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.094
                                                            
                                                        
                                                         
                                                             Mar Ecol & Pop Dynamics
                                                             WR
                                                             NAVAIR
                                                             Lakehurst, NJ
                                                             
                                                                 0.377
                                                                 
                                                                     0.130
                                                                     2017-11
                                                                
                                                                 
                                                                     0.075
                                                                     2018-10
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mitigan Methods
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.183
                                                                     2018-01
                                                                
                                                                 
                                                                     0.515
                                                                     2019-01
                                                                
                                                                 
                                                                     0.715
                                                                
                                                                 
                                                                     0.715
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mar Ecol & Pop Dynamics
                                                             SS
                                                             CPFF
                                                             BMC Inc.
                                                             Chicago, IL
                                                             
                                                                 0.441
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 10.657
                                                                 
                                                                     0.194
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mar Ecol & Pop Dynamics
                                                             WR
                                                             NPGS
                                                             Monterey, CA
                                                             
                                                                 3.579
                                                                 
                                                                     0.030
                                                                     2017-11
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mar Ecol & Pop Dynamics
                                                             MIPR
                                                             NOAA: Various
                                                             La Jolla, CA
                                                             
                                                                 3.511
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Scripps Institute
                                                             La Jolla, CA
                                                             
                                                                 9.715
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mitigation Methods
                                                             SS
                                                             CPFF
                                                             Oregon State Univ.
                                                             Corvallis, OR
                                                             
                                                                 2.066
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 3.775
                                                                 
                                                                     0.315
                                                                     2017-11
                                                                
                                                                 
                                                                     0.403
                                                                     2018-10
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             Cascadia Research Collective
                                                             Olympia, WA
                                                             
                                                                 8.249
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Criteria & Thresholds
                                                             SS
                                                             CPFF
                                                             San Diego State Univ
                                                             San Diego, CA
                                                             
                                                                 2.543
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     MARINE MAMMAL RESEARCH
                                                     
                                                         
                                                             Marine Mammal Ecology and Population Dynamics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Criteria and Thresholds, Physiology and Behavior, and Effects of Sound
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mitigation Methodologies: Monitoring, New Technology, and Risk Assessment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9205
                                         Marine Mammal Settlement
                                         
                                             0.000
                                             3.000
                                             3.000
                                             3.000
                                             3.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy developed the Surveillance Towed Array Sensory System (SURTASS) Low Frequency Active (LFA) sonar system to meet the requirement for improved capability to detect quieter and harder to find foreign submarines at greater distances. The Navy employs SURTASS LFA systems onboard up to four U.S. Navy surveillance ships for routine training, testing, and military operations in the Atlantic, Pacific, and Indian Oceans and the Mediterranean Sea. Employment of these systems has been the subject of litigation over the last two decades. The U.S. Navy, the National Oceanic and Atmospheric Administration (NOAA), and the Natural Resources Defense Council et al. entered into a settlement agreement, which has been filed with the U.S. District Court for the Northern District of California, to resolve claims alleged by the plaintiffs that the Navy and NOAA violated the Marine Mammal Protection Act (MMPA), the Endangered Species Act (ESA), and the National Environmental Policy Act (NEPA). The purpose of this funding is to comply with the terms of the settlement agreement filed with the court. Under the terms of the settlement, the Navy agrees to spend $9M over the course of three years from fiscal year 2018 through 2020 to fund research projects within the following research topic areas: 1) Developing capacity to protect acoustic habitats, including in national marine sanctuaries managed under the National Marine Sanctuaries Act 16 U.S.C. 1431 et seq., and high-risk areas for protected species; 2) improve marine mammal density and distribution modeling in data poor areas to assist with the  identification of areas of biological importance; and 3) density data collection. Funding of this research will ensure compliance with the settlement agreement and will ensure that SURTASS training, testing and operational activities are able to proceed without interruption.
                                             
                                                 
                                                     MARINE MAMMAL SETTLEMENT
                                                     
                                                         
                                                             3.000
                                                             0
                                                             Work in FY2018 will be focused on overall planning, getting the Inter-agency Agreement (IAA) set up with NOAA, and setting up funding for all associated partners. The majority of work conducted in FY2018 will be prioritized under topic areas 1) "Developing capacity to protect acoustic habitats, including in national marine sanctuaries managed under the National Marine Sanctuaries Act 16 U.S.C. 1431 et seq., and high-risk areas for protected species" and 2) "Improving marine mammal density and distribution modeling in data-poor areas". 

Work under topic area 1 will be focused on finalizing soundscape monitoring plans, holding a soundscape workshop with international experts, purchasing equipment, and preparing for fieldwork in FY2019. Work under topic area 2 will be focused on holding a workshop and collaborating with the workgroup experts on priority research areas to advance density spatial modeling methods among federal agencies.
                                                        
                                                    
                                                     
                                                         
                                                             3.000
                                                             0
                                                             Work in FY2019 under topic area 1 will be focused on conducting soundscape monitoring and fieldwork within National Marine Sanctuaries on the East Coast, West Coast, and Hawaii. This will include deployment and maintenance of passive acoustic monitoring equipment, gliders, telemetry stations; organization and communication regarding analysis techniques; and potentially some initial analysis of data collected. 

Work under topic area 2 will be focused on holding a follow-up workshop and continuing to collaborate with the workgroup experts on priority research areas to advance density spatial modeling methods among federal agencies.

Work under topic area 3 will include planning for what experts will be included in the workgroup and for the elicitation process that will occur in FY2020.
                                                        
                                                         
                                                             3.000
                                                             0
                                                        
                                                         
                                                             3.000
                                                             0
                                                             FY2020 Base Plans:
Work under topic area 1 will be focused on continuing soundscape monitoring and fieldwork within National Marine Sanctuaries on the East Coast, West Coast, and Hawaii. This includes deployment and maintenance of passive acoustic monitoring equipment, gliders, and telemetry stations. In addition, analysis of data collected and final products will be completed.

Work under topic area 2 will be focused on continued development of new modeling techniques to address key issues identified by the working group. A workshop will be held in FY2020 to bring the workgroup together to go over progress made and provide recommendations to support final products. 

Work under topic area 3 will focus on analysis of density data collected during FY2019.

Per settlement requirements, funding under Project 9205 will remain stable at $3M per year (over FY18-20). FY2020 will be the last year of funding.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             RDTEN Contracts are Competitive Procurements.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     Annual funding in the amount of $3M are required to comply with the settlement. Funding will likely be disbursed as indicated below and all monies are required in the 1st Quarter of the Fiscal Year (Oct 1 2019).
                                                     
                                                         
                                                             SURTASS
                                                             MIPR
                                                             NOAA, HQ
                                                             Silver Spring, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.500
                                                                     2017-10
                                                                
                                                                 
                                                                     2.500
                                                                     2018-10
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 6.800
                                                            
                                                        
                                                         
                                                             SURTASS
                                                             WR
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.200
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9205
                                                     
                                                         
                                                             SURTASS Marine Mammal Settlement: SURTASS Marine Mammal Settlement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.598
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.598
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Inherent to the realization of the vision outlined in Sea Power 21 are certain environmental consequences that will, to a lesser or greater degree, be an impact on the Navy's ability to fully achieve the strategy outlined in the Navy Capability Pillars (NCP) SEA SHIELD, SEA STRIKE, SEA BASING and FORCEnet and the supporting initiatives of SEA WARRIOR, SEA TRIAL and SEA ENTERPRISE. Readiness and training are primary considerations for determining whether any fighting force is at its peak proficiency. The ability to train our forces in a realistic environment is paramount. Today's reality requires training and operating within environmental constraints (national and international laws and agreements), and searching for alternatives to comply with and alleviate those constraints. Moreover, as we develop new systems and technologies in support of Sea Power 21, the Navy must anticipate potential environmental regulations which, while not currently an issue, could in the future adversely impact our ability to protect and sustain our forces at home and abroad. 

This program identifies pervasive Navy shore side environmental requirements and develops and validates information, new processes, and technologies that address requirements that pose significant impact on Naval shore activities in complying with environmental laws, regulations, orders, and policies. The goal of the program is to maximize opportunities for significant cost savings while minimizing personnel liabilities, operational costs, and regulatory oversight and preserving or enhancing the ability of Naval shore activities to accomplish their required missions and functions in support of the Navy's transformational strategy.

Environmental Enabling Capabilities-5 (EEC-5). COST-EFFECTIVE MANAGEMENT OF ENVIRONMENTAL REGULATORY REQUIREMENTS: The environmental compliance regulations require base managers to permit, monitor and report on many processes associated with weapon system and platform operations. Naval shore environmental managers require the capability to efficiently and cost effectively manage these compliance requirements. Under EEC-5, the program invests in improved data collection, methods, and models to assess environmental impacts and ecological risk assessments of Naval Operations on harbors, U.S. waterways, and surrounding communities. Benefits include gaining standardized technical environmental management improvements/techniques related to source control, assessment, and monitoring. EEC-5 also provides validated knowledge, models, processes and technologies to improve environmental monitoring and reporting, and to reduce the cost of compliance with regulations applicable to coastal contamination and contaminated sediments.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         0.598
                                                         FY18 funds will be applied to:
-Study of Waste Management and Minimization for Aqueous Film Forming Foam (AFFF) Wastewater, Demonstrating the Effectiveness of Novel Treatment Technologies for the Removal of Poly- and Perfluoroalkyl (PFOS/PFOA) Substances from Groundwater, Low-VOC and Low-HAP Wipe Solvent and Paint Thinner Demonstration/Validation, Preventative Management of Contaminated Silt, Impact of Sediment Resuspension by Propeller Wash and Shore Sediment Dynamics on Remediation Options, Background analysis and tracer study to identify metal contaminant source contributions to stormwater runoff.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Quarterly Budget Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             EEC5
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.278
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.278
                                                            
                                                        
                                                         
                                                             EEC5
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             EEC5
                                                             WR
                                                             NSWC
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             EEC5
                                                             Various
                                                             FRC SE
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.065
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.065
                                                            
                                                        
                                                         
                                                             EEC5
                                                             Various
                                                             NAWC
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             EEC5
                                                             Various
                                                             NAWC
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             EEC5
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603724N
                                 Navy Energy Program
                                 60
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     395.296
                                     42.425
                                     32.656
                                     26.514
                                     26.514
                                     26.915
                                     27.465
                                     28.002
                                     28.560
                                     Continuing
                                     Continuing
                                
                                 This program supports projects to evaluate, adapt, and demonstrate energy related technologies for Navy aircraft and ship operations to: (a) increase fuel-related weapons systems capabilities such as range and time on station; (b) reduce energy costs; (c) apply energy technologies that improve environmental compliance; (d) examine restrictive fuel specification requirements to reduce cost and increase availability worldwide; (e) provide guidance to fleet operators for the safe use of commercial grade or off-specification fuels; and (f) make needed periodic changes to fuel specifications to ensure fuel quality and avoid fleet operating problems. This program supports the achievement of legislated, White House, Department of Defense, and Navy energy management goals. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                 
                                     
                                         25.623
                                         25.656
                                         26.452
                                         26.452
                                    
                                     
                                         42.425
                                         32.656
                                         26.514
                                         26.514
                                    
                                     
                                         16.802
                                         7.000
                                         0.062
                                         0.062
                                    
                                     
                                         
                                             7.000
                                        
                                         
                                             3.846
                                             0.000
                                        
                                         
                                             -1.044
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.062
                                                     0.062
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     14.000
                                                
                                            
                                        
                                    
                                     Schedule: 

0838 - Emerging Platform CONOPS added FY20 1Qtr through 4Qtr FY24 and Maintain Operational Compatibility 1Qtr FY18 through 4Qtr FY24 is to support the increased requirements of emerging systems and operational scenarios placed on tactical fuels and the need to conduct testing to ensure acceptable fuel performance or identify the fuel property and/or chemistry that needs to be modified.  Mitigation of Field Fuel Deficiencies and Fuel Quality Surveillance changes are added for clarity. 

Technical: Not applicable.

The funding decreases in FY 2018 and FY 2019 reflect a shift in Department of the Navy (DoN) priorities and an urgent requirement to address emergent, critical unfunded requirements in FY 2018.  The decrease aligns Energy program funding to the previous amounts executed prior to FY 2011.
                                
                                 
                                     
                                         0829
                                         ENERGY CONSERVATION (ADV)
                                         
                                             77.280
                                             7.769
                                             5.489
                                             5.607
                                             5.607
                                             5.736
                                             5.856
                                             5.971
                                             6.091
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             A. MISSION DESCRIPTION AND BUDGET ITEM JUSTIFICATION:
 The Energy Conversation Advanced Project is designed to develop and implement energy and maintenance saving improvements into existing Fleet assets. This energy conservation project, managed through NAVSEA 05T, will identify mature potential energy saving areas, by involvement with Fleet representatives, Life-Cycle Managers (LCMs), NAVSEA Technical Warrant Holders, In-Service Engineering Agents (ISEAs), PEOs, TMA/TMI, Industry, and Academia. The project directly supports SECNAV and CNO goals to reduce energy consumption and increase operational capability (i.e., increase time on station). Current focus is on Energy Monitoring and Assessment Technologies aimed at reducing energy consumption on operation ships with potential technology target areas that include: Power Generation and Storage systems, Hull Hydrodynamics, Underwater Hull Husbandry, Heating, Ventilation & Air Conditioning (HVAC) Systems, Thermal Management, Main Propulsion Systems, Electrical Systems and Auxiliary Systems.  Potential energy saving proposals, Energy Conservation Concepts (ECC), are developed each FY for evaluation by functional category.  Based on review of a business case and a technical community review projects are selected for development.  Not all proposed ECCs are pursued and changes to planned funding between functional categories or fiscal years can occur based on the technology maturity level, ship schedule changes, or other factors affecting the projected development or testing timeline.
                                             
                                                 
                                                     Power Generation and Storage Sub Project
                                                     (U) Power Generation & Storage System Sub Project - This project area will accomplish prototype development, laboratory and Fleet testing to determine overall effectiveness of technologies focused on improving efficiency of current power generation & storage methodologies.
                                                     
                                                         
                                                             0.600
                                                             0
                                                             funding is required to develop scalable technologies and  standards (prevention, detection and mitigation systems, transport containers, fire detection and suppression, BMS, etc.), improve the safety certification process, reduce TOC, centralize, track, and communicate battery metrics in a database, develop, support, and advocate for policy --- The demand for high energy battery solutions to meet current and future DoN mission requirements exceed current technologies for safe deployment impacting combat capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Hull Hydrodynamic Sub Project
                                                     (U) Hull Hydrodynamic Sub Project - This project area will accomplish prototype development, modeling, laboratory and Fleet testing of ship modifications to propellers and/or hull appendages to determine overall mission and cost effectiveness of these improvements.
                                                     
                                                         
                                                             0.277
                                                             0
                                                             Prepared study to identify bow bulb waterborne removal as contingency to address unanticipated but possible need to remove bow bulb when installed due to negative impact on sonar performance.  Need to identify option for removal was necessary to address fleet concern.  Funding also examines optimization of LPD 17 stern flap and LCS 3 stern flap design.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Underwater Hull Husbandry Sub Project
                                                     (U) Hull Husbandry Sub Project - Project funds will be utilized to identify and evaluate new underwater hull/propeller coating systems and underwater hull cleaning and maintenance techniques to reduce hydrodynamic drag on the hull and thereby increase fuel efficiency.
                                                     
                                                         
                                                             0.213
                                                             0
                                                             Funding examines ship bio-fouling issues such as underwater hull coating improvements, paint testing and transition, baseline hull fouling inspections and analysis as well a timing of in-water cleanings relative to ship activity.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Electrical Systems Sub Project
                                                     (U) Electrical Systems Sub Project - Project funds will be utilized to identify and perform land based and shipboard testing of ship electrical system improvements to reduce energy.
                                                     
                                                         
                                                             0.390
                                                             0
                                                             Funding to develop & test a redesigned Fan Coil Assembly (FCA) to reduce energy usage and noise as well as aligning and integrating Microgrid efforts underway to develop effective Power Management System Microgrid design for DDG 51 Flt III deckhouse electrical equipment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Auxiliary Systems Sub Project
                                                     (U) Auxiliary Systems Sub Project -- Project funds will be utilized to identify, test and evaluate new technologies for shipboard auxiliary systems aimed at reducing fuel consumption.
                                                     
                                                         
                                                             0.154
                                                             0
                                                             Remove installed prototype Advanced Reverse Osmosis (ARO)to comply with Ship Change Document procedures to remove prototype unit after test and evaluation.  Unit was successfully installed and evaluated.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Thermal Management Sub Project
                                                     (U) Thermal Management Sub Project - Project funds will be utilized to identify and evaluate potential uses for Thermal Management techniques designed to reduce overall shipboard heat generation as well as incorporating waste heat recovery techniques to reduce the shipboard electrical demand on HVAC and other systems.
                                                     
                                                         
                                                             0.372
                                                             0
                                                             Update prototype installation installed under SCD 81676 to comply with implemented design configuration for DDG 51 class.
                                                        
                                                    
                                                     
                                                         
                                                             0.413
                                                             0
                                                             Continue exploration of waste heat technologies and methods for shipboard application.  Provide report of findings with recommendations. Continue to identify additional energy saving/capability improvement technologies in Thermal Management that may be applicable to navy ships.  Prepare proposals and business case analyses for promising technologies with potential to reduce fossil fuel consumption.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 funding is an investigative study to identify potential applications for possible waste heat recovery applications.  Funding limitations in FY20 with other higher priorities will delay pursuit of shipboard applications for evaluation.
                                                    
                                                
                                                 
                                                     Main Propulsion Systems Sub Project
                                                     (U) Propulsion Systems Sub Project - Project funds will be utilized to identify requirements and perform land based and ship board testing of ship propulsion system improvements, on Gas Turbine, Steam, and Diesel Engine systems to reduce overall fuel consumption and lower maintenance costs.
                                                     
                                                         
                                                             0.350
                                                             0
                                                             Evaluate a Commercial-Off-The-Shelf (COTS) podded propulsion unit and identify internal pod and ship structural changes to meet shock grade B.  This list of pod system modifications can be used to plan development and test activities as well as enable cost estimates as part of program Analysis of Alternatives (AoA).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Energy Monitoring & Assessment
                                                     This project area will focus on methods of capturing and displaying energy related data to shipboard personnel as actionable information for ships force to employ energy conservation measures underway and in port as mission requirements permit.
                                                     
                                                         
                                                             5.413
                                                             0
                                                             Provided engineering, technical and programmatic support of energy initiatives that put in place shore and shipboard monitoring and assessment tools aimed at optimizing ships' energy profiles and increasing operational capabilities.  Continued Global Energy Information System (GENISYS) development efforts, hosting and shipboard evaluation of Fleet Energy Conversation Dashboard (FECD), Vessel Utilization Tool (VFUT), Shipboard energy Assessment System (SEAS), and eLogBooks to support future fleet-wide implementation including integration of enterprise Remote Monitoring (eRM) capabilities to support future fleet-wide implementation.  For GENISYS completed Consolidated Afloat Network and Enterprise Services (CANES) integration testing and completed software version 1.01 to support USS Mason test and evaluation schedule 4Q FY18.  Continued shipboard testing of TRITON prototype installation which was extended due to ship schedule.
                                                        
                                                    
                                                     
                                                         
                                                             5.076
                                                             0
                                                             Provide engineering, technical and programmatic support of energy initiatives that put in place shore and shipboard monitoring and assessment tools aimed at optimizing ships' energy profiles and increasing operational capabilities.  Continue GENISYS development efforts and shipboard evaluation including integration of GENISYS with enterprise Remote Monitoring (eRM) capabilities to support future fleet-wide implementation.  Continue to identify additional energy saving/capability improvement technologies and monitoring methodologies and prepare proposals and business case analyses for promising technologies with potential to reduce fossil fuel.
                                                        
                                                         
                                                             5.607
                                                             0
                                                        
                                                         
                                                             5.607
                                                             0
                                                             Provide engineering, technical and programmatic support of energy initiatives that put in place shore and shipboard
monitoring and assessment tools aimed at optimizing ships' energy profiles and increasing operational capabilities.
Continue GENISYS development efforts and shipboard evaluation including integration of GENISYS with enterprise Remote Monitoring (eRM) capabilities to support future fleet-wide implementation. Support expanding the use of the data collected by GENISYS to support Maritime Energy Operational Command and Control requirements currently being developed by DASN RD&A and US Fleet Forces Command.   Continue to identify additional energy saving/capability improvement technologies and monitoring methodologies and prepare proposals and business case analyses for promising technologies with potential to reduce fossil fuel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.531M is required to support continuation of high profile GENISYS program management and the transition from development to shipboard test and evaluation phase in FY20.
                                                    
                                                
                                            
                                             RDT&E Contracts are Competitive Procurements.
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase of 0.200M in Systems Engineering (NAVSEA HQ) is for GENISYS product development support and decrease of 0.228M (NSWC PHILA) is due to reduced engineering support required in identifying and design development of new technology initiatives under FY20 budget level.  Decrease of 1.286M in System Development (NAWC-AD) reflects transition of GENISYS product development to Test and Evaluation in FY20.
                                                     
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     1.110
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.310
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, MD
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PHila
                                                             Philadelphia, PA
                                                             
                                                                 1.655
                                                                 
                                                                     1.079
                                                                     2017-11
                                                                
                                                                 
                                                                     0.328
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.162
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 8.983
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.983
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPAF
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 6.635
                                                                 
                                                                     0.313
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.948
                                                            
                                                        
                                                         
                                                             Engineering Development
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 8.369
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.369
                                                            
                                                        
                                                         
                                                             Demonstration & Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 8.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.149
                                                            
                                                        
                                                         
                                                             System Development
                                                             C
                                                             BOA
                                                             NAWC-AD
                                                             Lakehurst, NJ
                                                             
                                                                 1.300
                                                                 
                                                                     1.286
                                                                     2018-01
                                                                
                                                                 
                                                                     2.169
                                                                     2019-01
                                                                
                                                                 
                                                                     0.883
                                                                
                                                                 
                                                                     0.883
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 5.638
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPAF
                                                             NSWC PHila
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NSWC CR
                                                             Crane, Indiana
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NUWC NPT
                                                             Newport, Rhode Is
                                                             
                                                                 0.000
                                                                 
                                                                     0.193
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.193
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Decrease of 0.239M in Development Support (NSWC PHILA and NSWC Carderock) is due to reduction in engineering efforts to investigate and develop designs for new fuel saving technologies under FY20 budget level.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 2.843
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.344
                                                                     2018-11
                                                                
                                                                 
                                                                     0.217
                                                                
                                                                 
                                                                     0.217
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Support
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.522
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Study Anaylsis
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 1.174
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             CPAF
                                                             NSWC SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.878
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.028
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             CPFF
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 0.249
                                                                 
                                                                     1.316
                                                                     2018-12
                                                                
                                                                 
                                                                     0.479
                                                                     2019-01
                                                                
                                                                 
                                                                     0.421
                                                                
                                                                 
                                                                     0.421
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.465
                                                            
                                                        
                                                         
                                                             Software Support
                                                             C
                                                             CPAF
                                                             NSWC SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.281
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.281
                                                            
                                                        
                                                         
                                                             Software Support
                                                             C
                                                             CPAF
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC PHila
                                                             Philadelphia, PA
                                                             
                                                                 2.146
                                                                 
                                                                     0.150
                                                                     2017-12
                                                                
                                                                 
                                                                     0.494
                                                                     2018-11
                                                                
                                                                 
                                                                     0.397
                                                                
                                                                 
                                                                     0.397
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.187
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             CPAF
                                                             SUPSHIP
                                                             Bath, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Increase of 1.755M is due to transition of GENISYS from development to shipboard Test and Evaluation phase and integration with shipboard  Consolidated Afloat Networks and Enterprise Services (CANES).
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 9.961
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.085
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 10.645
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LIve Fire Test & Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.382
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.382
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPAF
                                                             NSWC Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 0.383
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.383
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.549
                                                                 
                                                                     0.369
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.918
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             APL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.085
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.085
                                                            
                                                        
                                                         
                                                             System Development
                                                             C
                                                             BOA
                                                             NAWC-AD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.924
                                                                
                                                                 
                                                                     1.924
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.924
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 6.680
                                                                 
                                                                     0.420
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.100
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 0.189
                                                                 
                                                                     0.013
                                                                     2017-12
                                                                
                                                                 
                                                                     0.007
                                                                     2018-12
                                                                
                                                                 
                                                                     0.007
                                                                
                                                                 
                                                                     0.007
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.216
                                                            
                                                        
                                                         
                                                             Total Assets
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.352
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.352
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             NAVSEA HQ
                                                             Washington, DC
                                                             
                                                                 1.680
                                                                 
                                                                     0.813
                                                                     2018-01
                                                                
                                                                 
                                                                     1.378
                                                                     2019-01
                                                                
                                                                 
                                                                     1.388
                                                                
                                                                 
                                                                     1.388
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 5.259
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.675
                                                                 
                                                                     0.357
                                                                     2017-11
                                                                
                                                                 
                                                                     0.020
                                                                     2019-03
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.072
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     ENERGY CONSERVATION (ADV)
                                                     
                                                         
                                                             Proposal Development - FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY18
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY19
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY19
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY21
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY21
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY22
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY22
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY23
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY23
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development - FY24
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance - FY24
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Model & Simulation (if required)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Development
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Proposal Acceptance
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Demo
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Land Based Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Determine Fuel and Maintenance Savings
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Component Implementation Energy Savings
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0838
                                         Mobility Fuels (ADV)
                                         
                                             91.827
                                             7.782
                                             7.921
                                             8.281
                                             8.281
                                             8.330
                                             8.505
                                             8.664
                                             8.837
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project represents the Navy's only RDTE investment designed to maintain its capability to operate as a "smart" customer for aviation and ship tactical fuels that are an operationally critical, single point of failure, $4.0 billion per year consumable requiring worldwide availability and interoperability.

Recent field problems have demonstrated the adverse effects that fuel-related problems can have on ship and aircraft performance, durability, and readiness. The potential risk and adverse operational impacts of fuel-related problems over the next decade, given the evolving production technologies, changing feedstocks, more stringent environmental regulations and the introduction of new operational requirements and platforms will continue to increase.

This project provides data through laboratory, component, engine, fuel system, and platform tests, which relate the effects of changes in the Navy fuel properties and chemistry to the performance and durability of Naval ship, aircraft, ground and fuel distribution systems. The information is required to: (a) assure interoperability with fuel procured from commercial/ international specifications, (b) determine the extent to which unnecessarily restrictive military specification requirements can be relaxed to reduce cost and increase availability
worldwide, (c) provide guidance to fleet operators for the safe use of off-specification fuels or emerging CONOPS requiring the use of non-traditional fuels,(d) assure operational interoperability with evolving changes in fuel production technology, feedstocks, environmental regulations and tactical system demands, (e) improve the capability and reduce the cost of field fuel quality surveillance and (f) facilitate rapid identification and resolution of field identified fuel deficiencies.
                                             
                                                 
                                                     Naval Tactical Fuels
                                                     Perform development, test and evaluation work on Naval tactical fuels to: a) assure interoperability with
commercial/international fuel specifications, b) determine the extent to which unnecessarily restrictive military specification features can be relaxed to reduce cost and increase availability worldwide; c) provide guidance to fleet operators for the safe use of off-specification or non-primary fuels , d) validate periodic changes to the Navy tactical fuel specifications to ensure fuel quality and avoid fleet operating problems while accommodating evolutionary changes in the fuel supply industry and e) improve fleet methods to ensure fuel quality and performance.
                                                     
                                                         
                                                             7.782
                                                             0
                                                             Conduct testing to assure interoperability with commercial fuel specifications. Conduct research, development, test, and evaluation to mitigate field-identified aviation and ship propulsion fuel deficiencies. Conduct research, development, test, and evaluation to improve/reduce cost of Naval tactical fuel quality surveillance and analysis.
                                                        
                                                    
                                                     
                                                         
                                                             7.921
                                                             0
                                                             Conduct rig and component tests to assure interoperability with changing worldwide commercial aviation fuel
specifications. Continue development of analytical tools to facilite rapid mitigation of field-identified aviation and ship propulsion fuel deficiencies. Continue development data analytic techniques to rapidly evaluate fuel chemical
composition, performance and field databases. Field trial advance fuel quality surveillance tools .
                                                        
                                                         
                                                             8.281
                                                             0
                                                        
                                                         
                                                             8.281
                                                             0
                                                             Develop and evaluate forward-positioned fuel chemistry and property Quality Surveillance sensor systems.  Continue development of interactive data visualization and data science tools to rapidly analyze fuel property, composition, performance, and logistics data. Field trial advance fuel contamination quality surveillance technology. Conduct lab, rig and component tests to assure interoperability with evolving  commercial specification and platform requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $36K increase will support the development of the Fuels Quality Surveillance sensor systems.
                                                    
                                                
                                            
                                             Testing efforts will be competitively contracted, and performed under Cost Plus Fixed Fee and Firm Fixed Price contracts.
                                             Program will assess changes and develop data, test methods and hardware performance analysis for all Naval aircraft and ships.  Program will evaluate fuel chemistry and properties and develop technologies to identify and assess impact of differences.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     1. NRL $200K increase due to workload requirement to support FY20 field fuel property and chemistry sensor project
2. NAWC $96K increase due to increase in test consumable costs
6. VARIOUS $369K increase due to increase workload requirement to support FY20 field fuel property and chemistry sensor project.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NRL
                                                             Washington, D.C.
                                                             
                                                                 5.052
                                                                 
                                                                     1.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.800
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 16.818
                                                                 
                                                                     2.297
                                                                     2017-12
                                                                
                                                                 
                                                                     2.046
                                                                     2018-12
                                                                
                                                                 
                                                                     2.187
                                                                
                                                                 
                                                                     2.187
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 3.778
                                                                 
                                                                     0.150
                                                                     2018-01
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Bethesda, MD
                                                             
                                                                 0.312
                                                                 
                                                                     0.050
                                                                     2018-02
                                                                
                                                                 
                                                                     0.100
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.462
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.960
                                                                 
                                                                     1.123
                                                                     2018-03
                                                                
                                                                 
                                                                     0.652
                                                                     2019-04
                                                                
                                                                 
                                                                     1.021
                                                                
                                                                 
                                                                     1.021
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 3.756
                                                                 3.756
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.161
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.161
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     3. NAWC $800K increase due to transition of testing in house previously performed by contractor and increase requirement to support in house and field fuel property and chemistry sensor project.
4. LCE increase of $57K due to increase test costs
14. DLA increase of $50K due to test fuel transportation costs from Patuxent River storage location to contractor test sites.
                                                     
                                                         
                                                             Test Fuel
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 2.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Test Fuel
                                                             C
                                                             FFP
                                                             Applied Research Associates
                                                             Albuquerque, NM
                                                             
                                                                 3.858
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.858
                                                                 3.858
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 4.449
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             Life Cycle Engineering
                                                             Charleston, SC
                                                             
                                                                 12.980
                                                                 
                                                                     2.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.943
                                                                     2019-04
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 18.923
                                                                 18.923
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Indianapolis, IN
                                                             
                                                                 2.912
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.912
                                                                 2.912
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             Univ of Dayton Research Inst
                                                             Dayton, OH
                                                             
                                                                 0.889
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.289
                                                                 1.289
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             WR
                                                             US Naval Academy
                                                             Annapolis, MD
                                                             
                                                                 0.098
                                                                 
                                                                     0.050
                                                                     2018-05
                                                                
                                                                 
                                                                     0.050
                                                                     2019-04
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.238
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 1.237
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.237
                                                                 1.237
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 0.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 6.183
                                                                 
                                                                     0.500
                                                                     2018-01
                                                                
                                                                 
                                                                     0.920
                                                                     2019-02
                                                                
                                                                 
                                                                     0.223
                                                                
                                                                 
                                                                     0.223
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 7.826
                                                                 7.826
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             WR
                                                             NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             DL Mgmt Services JT Venture
                                                             Plainfield, IL
                                                             
                                                                 0.004
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.004
                                                                 0.004
                                                            
                                                        
                                                         
                                                             Fuel Delivery
                                                             MIPR
                                                             DLA-Energy
                                                             Ft. Belvoir, VA
                                                             
                                                                 0.647
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.697
                                                            
                                                        
                                                         
                                                             Fuel Blend Testing
                                                             WR
                                                             Naval Medical Research Unit
                                                             Dayton, OH
                                                             
                                                                 0.042
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.042
                                                            
                                                        
                                                         
                                                             Prior year T & E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.212
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 21.212
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.291
                                                                 
                                                                     0.300
                                                                     2017-12
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAVSUP
                                                             San Diego, CA
                                                             
                                                                 0.027
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.027
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             FFP
                                                             Coord Research Council
                                                             Alpharetta, GA
                                                             
                                                                 0.050
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.080
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.004
                                                                 
                                                                     0.002
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.006
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Supp no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.583
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.583
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603724N_0838_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Mobility Fuels (ADV)
                                                     
                                                         
                                                             Fuel Quality Surveillance/Analysis: Develop/evaluate advance field fuel contamination quality surveillance technology
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Fuel Quality Surveillance/Analysis: Develop and implement field fuel property and chemstry sensors
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mitigation of Field Identified Deficiencies: Develop and Implement advance fuel chemistry and properties analysis test methods and technologies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mitigation of Field Identified Deficiencies: Develop and implement fuel data analytics rapid assesmment tool
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Mitigation of Field Identified Deficiencies: Conduct laboratory rig, component and hardware perfomance testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Emerging platform/CONOPS fuel interoperability: Conduct rig, component and hardware testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Maintain operational compatibility with Commercial and International Fuel Specifications: Conduct laboratory, rig and hardware testing.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0928
                                         Shore Energy Technology
                                         
                                             52.209
                                             1.773
                                             1.704
                                             1.869
                                             1.869
                                             1.887
                                             1.924
                                             1.964
                                             2.002
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Legislation, Executive Orders (EO), and SECNAV Guidance direct DoN to reduce fossil fuel use and increase energy resiliency through efficiency, reliability, and alternative energy sources. This guidance includes the National Defense Authorization Act of 2010, which directs DOD to source 25% of its energy from renewable sources by 2025, EO13514, which directs DOD to reduce greenhouse gas emissions by 2020, and SECNAV energy goals, which direct that 50% of DoN's energy come from alternative sources by 2020. Further, studies by the Defense Science Board and others have stressed the dangerous reliance of DOD on vulnerable grid power and unreliable imported oil. 

This Energy RDT&E Project will test, evaluate, and validate components as well as demonstrate cost-effective and technical viability of energy security and efficiency, and technologies. All efforts will be coordinated across DOD and with other agencies as appropriate. Specifically, this project aims to pursue three areas of development, testing and evaluation: (A) Modeling and possible prototype testing of new energy sources for use at Naval installations with potential for widespread applicability to energy security; (B) It will support demonstration and validation of advanced electric grid management systems, known as "Smart Grid" and "Micro Grid" technology, for use at Naval installations to enable improved energy security; (C) Demonstration and Validation of Alternative Energy, Energy Efficiency, and Smart Energy Management Technology: This project will support the testing, demonstration, validation, and application of innovative facility energy efficiency and alternative energy technology.
                                             
                                                 
                                                     Shore Energy Technology
                                                     
                                                         
                                                             1.773
                                                             0
                                                             - Continue demonstration, testing, and evaluation of improved and low cost smart and micro grid energy management technologies.
- Complete microgrid test bed. Install microgrid components and control system. Commission system.
- Continue demonstration of energy security cyber secure technologies.
- Test, validate and demonstration wireless lighting control system in closed environment in order to gain certification for widespread implementation.
- Demonstrate energy efficient Containerized Living Units (CLU). Test CLU in operational environment in order to implement energy efficient living quarters for forward environments.
- Complete diesel uninterruptable power supply flywheel study to determine applicability and viability of technology for energy resilient microgrid systems.
-Installation, demonstration and validating of energy efficient wastewater treatment on mobile and stationary facilities to save energy and water.
-Demonstration and validation of cyber security technologies for energy controls systems in a controlled test environment to enable a cybersecure environment.
                                                        
                                                    
                                                     
                                                         
                                                             1.704
                                                             0
                                                             - Continue demonstration, testing, and evaluation of improved and low cost smart and microgrid energy management
technologies to enable energy security.
- Continue demonstration of cyber secure technologies utilizing cyber testbed.
- Test, validate and demonstrate wireless controls. Obtain Risk Management Framework certification, install, and test in operational environment.
- Installation and demonstration of energy efficient wastewater treatment of both mobile and stationary facilities to save energy and water. Test systems in operational environment.
- Demonstration and validation of cyber security technologies for energy controls systems in an operational environment to enable a cyber secure environment.
- Initiate new projects in energy resiliency including cyber security of energy controls systems.
                                                        
                                                         
                                                             1.869
                                                             0
                                                        
                                                         
                                                             1.869
                                                             0
                                                             - Development and demonstration of large scale energy storage sites to include cyber security measures for execution.
- Development of adaptable microgrids that utilize artifial intellegence and high voltage solid state power electronics using renewable energy test bed.
- Development and demonstration of predictive modeling, neural network, and predictive energy tools.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $155K in FY20 budget due to additional investment in the demonstration of large scale energy storage in operational locations.
                                                    
                                                
                                            
                                             Demonstration and validation are conducted for maximum transfer and interaction with industry such as to influence the industry COTS with the results of this demonstration and prototype validation. Acquisition is based on performance specifications enabled by this project.
                                             The program will be coordinated across DOD and with other agencies as appropriate.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     -Renewable Energy: ($0.00 FY19-$0.040 in FY20): Increase in FY20 budget due to additional investment in demonstration of advanced large-scale energy collection technologies in operational locations.
-Energy Storage: ($0.00 FY19-$0.455 in FY20): Increase in FY20 budget due to additional investment in the demonstration of large scale energy storage in operational locations.
                                                     
                                                         
                                                             Renewable Energy
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 42.260
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Energy Efficiency, Security and Systems (Includes cybersecurity)
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 4.627
                                                                 
                                                                     1.773
                                                                     2017-10
                                                                
                                                                 
                                                                     1.704
                                                                     2018-10
                                                                
                                                                 
                                                                     1.374
                                                                
                                                                 
                                                                     1.374
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Energy Storage
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 5.322
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Renewable Energy
                                                     
                                                         
                                                             Renewable Energy
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Energy Efficiency, Security and Systems (Includes Cybersecurity)
                                                     
                                                         
                                                             Energy Efficiency, Security and Systems (Includes Cybersecurity)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Energy Storage
                                                     
                                                         
                                                             Energy Storage
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0996
                                         Aircraft Energy Conservation
                                         
                                             142.568
                                             7.614
                                             10.542
                                             10.757
                                             10.757
                                             10.962
                                             11.180
                                             11.403
                                             11.630
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Naval aviation must operate independently worldwide often with limited logistics support. Improving an aircraft's energy efficiency has a direct relationship to enhanced combat capability in austere operating environments. This program engages technical experts from across Naval aviation, industry, and academia to identify potential energy efficiency best practices and technologies for development, testing and assessment to determine technical viability and potential benefit to mission capability.
                                             
                                                 
                                                     Aircraft Energy Conservation
                                                     
                                                         
                                                             7.614
                                                             0
                                                             Continue identification, validation, and implementation of energy conservation/efficiency concepts. Identify, develop and validate of fleet best practices, metrics and energy dashboards.  Continue validation of an advanced algorithm to optimize the trim/reduce the drag of the F-18 during flight. Continue evaluation of engine technology to improve efficiency of the MQ-8C and F-18.
                                                        
                                                    
                                                     
                                                         
                                                             10.542
                                                             0
                                                             Continue identification, validation and implementation of energy conservation/efficiency concepts, best practices and
metrics. Field aviation energy fleet dashboard. Initiate fielding of algorithm to optimize trim/reduce drag of F-18 during flight. Continue evaluation of engine technology to improve efficiency of MQ-8C and F-18.
                                                        
                                                         
                                                             10.757
                                                             0
                                                        
                                                         
                                                             10.757
                                                             0
                                                             Continue identification, testing and assessment of energy efficiency best practices, technologies and metrics.
Conduct MQ-8C engine efficiency technology air vehicle integration testing. Continue fielding and assessing algorithm to optimize trim/reduce drag of F-18 during flight. Assess potential to expand Naval Aviation Energy Dashboard with maintenance/reliability metrics.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $215k increase will accelerate the testing and validation of energy efficiency best practices and technologies.
                                                    
                                                
                                            
                                             This is a non-acquisition program that develops, evaluates, and validates mature technologies in support of energy efficiency and increased mission capability.
                                             Actual performance of energy conservation initiatives are measured against initially projected fuel savings measured in barrels of fuel saved based on aircraft demonstration testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     NAWC Systems Engineering NAWCAD increase of $344K - Increase due to requirement for additional in-house SME labor to incorporate maintenance/reliability metrics to Naval Aviation Energy dashboard.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 5.645
                                                                 
                                                                     1.724
                                                                     2017-11
                                                                
                                                                 
                                                                     1.917
                                                                     2018-12
                                                                
                                                                 
                                                                     2.257
                                                                
                                                                 
                                                                     2.257
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 0.684
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.684
                                                                 0.684
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             FFP
                                                             The Boeing Co.
                                                             St. Louis, MO
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.064
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.064
                                                                 0.064
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             The Boeing Company
                                                             Seattle, WA
                                                             
                                                                 1.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.750
                                                                 1.750
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.669
                                                                 
                                                                     4.340
                                                                     2018-03
                                                                
                                                                 
                                                                     5.425
                                                                     2019-03
                                                                
                                                                 
                                                                     3.100
                                                                
                                                                 
                                                                     3.100
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 16.534
                                                                 19.034
                                                            
                                                        
                                                         
                                                             Prior year Sys Eng no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.464
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.464
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             BA
                                                             Deloitte Consulting
                                                             Alexandria, VA
                                                             
                                                                 0.700
                                                                 
                                                                     0.900
                                                                     2018-01
                                                                
                                                                 
                                                                     1.200
                                                                     2019-04
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 3.800
                                                                 3.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test & Evaluation VARIOUS increase of $2M and NAWC $1M increase due to required support of engine/airframe integration testing
                                                     
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             PWA
                                                             Hartford, CT
                                                             
                                                                 99.851
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 99.851
                                                                 99.851
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 4.585
                                                                 
                                                                     0.300
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Testing
                                                             C
                                                             CPFF
                                                             Lockheed
                                                             Fort Worth, TX
                                                             
                                                                 15.674
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.674
                                                                 15.674
                                                            
                                                        
                                                         
                                                             Prior year T&E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             CPFF
                                                             The Boeing Company
                                                             Seattle, WA
                                                             
                                                                 1.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Hadware Testing
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.000
                                                                 4.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.570
                                                                 
                                                                     0.350
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             FFP
                                                             Deloitte Consulting
                                                             Alexandria, VA
                                                             
                                                                 2.415
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.415
                                                                 2.415
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                         
                                                             Prog Mgnt no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.087
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.087
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603724N_0996_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Aircraft Energy Conservation
                                                     
                                                         
                                                             Aircraft Energy Conservation: Air ENCON Program
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Aircraft Energy Conservation: Air Vehicle Energy Efficiency RDT&E
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Aircraft Energy Conservation: Engine Efficiency RDT&E
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             31.412
                                             17.487
                                             7.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             55.899
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add for Hydrokinetic Energy Research

Congressional Add for Natural Gas Technologies.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         3.846
                                                         N/A
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Program Increase:   Renewable Energy Development
                                                     
                                                         9.641
                                                         NAVFAC will continue to research and develop land- and ocean-based energy generation and energy efficiency technologies, and renewable energy systems, that have the potential to reduce the cost of energy and increase energy security, reliability and resiliency at Department of Defense facilities. NAVFAC will also continue its program of marine and hydrokinetic energy development and demonstration activities in coordination with other Federal agencies and entities.
                                                    
                                                     
                                                         7.000
                                                         NAVFAC will continue to research and develop land- and ocean-based energy generation and energy efficiency technologies, and renewable energy systems, that have the potential to reduce the cost of energy and increase energy security, reliability and resiliency at Department of Defense facilities. NAVFAC will also continue its program of marine and hydrokinetic energy development and demonstration activities in coordination with other Federal agencies and entities.
                                                    
                                                
                                                 
                                                     Natural Gas Technologies
                                                     
                                                         4.000
                                                         N/A
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             RDTEN Contracts are Competitive Procurements
                                             Quarterly Program Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hydrokinetic Energy Research & Development
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 12.069
                                                                 
                                                                     3.846
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.915
                                                            
                                                        
                                                         
                                                             Renewable Energy Development
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 14.507
                                                                 
                                                                     9.641
                                                                     2019-01
                                                                
                                                                 
                                                                     7.000
                                                                     2020-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.148
                                                            
                                                        
                                                         
                                                             Installation Energy Efficiency Enhancements
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 4.836
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.836
                                                            
                                                        
                                                         
                                                             Natural Gas Technology
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     4.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603724N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Hydrokinetic Energy Research & Development: Hydrokinetic Energy Research & Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Hydrokinetic Energy Research & Development: Renewable Energy Development: Renewable Energy Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Hydrokinetic Energy Research & Development: Installation Energy Efficiency Enhancements: Installation Energy Efficiency Enhancements
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603725N
                                 Facilities Improvement
                                 61
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     14.009
                                     2.794
                                     5.301
                                     3.440
                                     3.440
                                     3.284
                                     3.303
                                     3.357
                                     3.424
                                     Continuing
                                     Continuing
                                
                                 Mission Description and Budget Item Justification: 

This program provides for capabilities to: a) overcome performance limitations and reduce the life cycle cost of shore facilities and, b) provide protection against terrorist attacks for shore installations and their operations. The program focuses on technical and operational issues of specific Navy interest, where there are no unbiased test validated Commercial Off the Shelf (COTS) solutions available, and where timely capabilities may not materialize without specific demonstration or validation by the Navy. Additionally, the program completes the development of technologies originating from Navy, DOD and other sources of Science and Technology programs, including the National Science Foundation (NSF), the National Institute of Standards and Technology (NIST) and Department of Energy (DOE). Validated technologies are implemented in the Navy's Military Construction (MILCON) and Facilities, Sustainment Restoration and Modernization (FSRM) program, and Antiterrorism and Force Protection (ATFP) Other Procurement, Navy (OP,N) program. 

Project 0995 addresses the following Navy facilities requirements during FY 2014 through FY 2020: Advance Technology for Waterfront Facilities Repair and Enhancements, Facilities Technologies to Reduce the Cost of Facilities Sustainment, Restoration and Modernization for reducing the total ownership cost (TOC) of future and existing Facilities and addressing natural and catastrophic risk of critical Naval Waterfront Facilities. 

Force Protection Ashore Project 3155 addresses selective topics in modeling, and material technologies to reduce the vulnerability of installations; and reduce the acquisition and operating costs of protective technologies. The demonstrations and validations provide the independent, technical and operational test data for the development of competitive performance specifications to acquire the required capabilities. The ATFP project is coordinated with other DOD programs.

Project 3347: The Development of advanced Environmental Control Unit (ECU) for expeditionary force camp shelters project is a transition of a DOE FY12-14 funded project and is a continuation in technology development, and was transitioned to NAVFAC starting FY 2015.
                                 
                                     
                                         2.837
                                         5.301
                                         3.399
                                         3.399
                                    
                                     
                                         2.794
                                         5.301
                                         3.440
                                         3.440
                                    
                                     
                                         -0.043
                                         0.000
                                         0.041
                                         0.041
                                    
                                     
                                         
                                             -3.846
                                             0.000
                                        
                                         
                                             -0.197
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.041
                                                     0.041
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     4.000
                                                
                                            
                                        
                                    
                                     Increase from FY18 to FY19 is due to a $2M increase for Port Damage Repair Joint Capability Technology Demonstration.
                                
                                 
                                     
                                         0995
                                         Naval Facilities System
                                         
                                             9.835
                                             1.763
                                             4.078
                                             2.240
                                             2.240
                                             2.129
                                             2.134
                                             2.174
                                             2.217
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides the Navy with new engineering capabilities that are required to overcome specific performance limitations of Naval shore facilities while reducing the cost of sustaining the Naval shore infrastructure. The program focuses available RDT&E resources on satisfying facility requirements where the Navy is a major stakeholder or where there are no tested validated Commercial Off the Shelf (COTS) solutions available, and a timely solution will not emerge without a Navy sponsored demonstration and validation. The program completes the development and validation of facility technologies originating in Navy science and technology programs, plus a variety of other sources which includes the National Science Foundation (NSF) and the National Institute of Standards and Technology (NIST). This program introduces the idea of resilient facilities and infrastructure thru hardening, rapid assessment, and recovery. Validated technologies are implemented in the Navy's Military Construction (MILCON) and Facilities Sustainment Restoration and Modernization Programs (FSRM). The Duncan Hunter National Defense Authorization Act of 2009 laid down very specific guidelines for the correction of corrosion deficiencies in DoD shore facilities which is estimated to be $1.9B (DOD Annual Cost of Corrosion for the Department of Defense Facilities and Infrastructure July 2010).

Project 0995 addresses two Navy facilities requirements: 1) waterfront facilities repair, upgrade and service life extension; and, 2) validation testing/performance monitoring of critical facilities (such as dry docks, piers, runways, magazines, etc.), testing and evaluation of the performance of alternative materials, and surfacing concepts, and, methods and corrosion technologies to reduce the cost of Sustainment, Restoration and Modernization (SRM).

Waterfront facilities, repair, upgrade and service life extension:
An urgent requirement exists for early identification of strategies and solution recommendations for seismic risk at Naval Facilities, and especially nuclear capable waterfront facilities. Recent Pacific Rim earthquakes have heightened anxiety levels on perceived huge risks to Navy waterfront facilities in the region. The sub-project will provide analysis and solution recommendations for facilities impacted by seismic risk. Waterfront facilities repair and upgrade: About 75% of the Navy's waterfront facilities are over 45 years old. They were designed for a service life of 25 years which was to satisfy the mission requirements existing at that time. The over aged reinforced concrete requires costly and repetitive repairs. Besides providing more pier side ship maintenance and thus reduce dry dock costs, these piers must be strengthened to support concentrated crane loads up to 140 tons when piers were originally not designed for concentrated loads. Piers were previously designed to service one or possibly two particular ship classes. Berthing flexibility is now limited by mooring and utility arrangements. This sub-project addresses new material design methods, and retrofit methods which extends the service life of existing waterfront facilities by an additional 15 or more years. The project also addresses updating the mission based service, environmental, and protection loading requirements imposed by changes in platforms, operations and threats. Other initiatives include: leveraging Building Information Modeling (BIM) technology to provide for enhanced facilities management processes and waterfront utilities service enhancements using models to achieve flexible berthing arrangements consistent with current and future platform mooring configurations and hotel service requirements including Facilities and Infrastructure Integrated Product Support for Acquisition Category (ACAT) Programs.

Technologies to reduce the cost of Sustainment, Restoration and Modernization (SRM):
Technologies to reduce the cost of SRM issues of high operational significance are addressed on a priority basis. The Navy portion of corrosion deficiencies at DoD shore facilities is estimated to be $433M (DOD Annual Cost of Corrosion for the Department of Defense Facilities and Infrastructure July 2010). This effort will demonstrate and validate the cost and reliability of advanced corrosion technologies in order to assure their acceptance and implementation in traditionally conservative public works and construction industries. These facility corrosion technologies will accelerate the validation commercialization, and wide-spread implementation required to reduce the cost of correcting, the deficiencies in the Navy SRM backlog. The sub-projects include the continuing effort to validate, test and conduct performance monitoring of enhanced facility designs and coatings for facilities and equipment.
                                             
                                                 
                                                     Waterfront facilities, repair, upgrade and service life extension:
                                                     
                                                         
                                                             0.707
                                                             0
                                                             FY18 Plans to include:
- Facilities Hardening efforts which currently include the Fixed Facility Protection and High Altitude Electro Magnetic Pulse (HEMP) for Navy Ocean Cable Shore Facilities.  Fixed Facility Protection is working to develop and validate facility structure to withstand high energy projectiles.  The High Altitude Electro Magnetic Pulse project is working to develop and validate defensive facilities which will protect electronic equipment from being damaged by electromagnetic radiation bursts.  Findings will transition into Unified Facilities Criteria (UFC) Project, in accordance with the DoD Instruction 4120.24.
- Facilities Recovery efforts which currently include Internal Curing of High Performance Concrete, Durable Concrete Repairs and Ultra High Performance Concrete for Structural Repairs.  These projects are working to develop and validate concrete options for rapid repair and additional facilities infrastructure resiliency.  Findings will transition into Unified Facilities Criteria (UFC) Project, in accordance with the DoD Instruction 4120.24.
- Facilities Rapid Assessment efforts currently include Floating Pier Hydrodynamic Evaluation, Pier Mooring Analysis, and an In-Situ Bollard Testing Device.  These projects will develop and validate assessment techniques and build numerical models of structural joints subject to wave and tidal motions such as those found in dry docks, piers and wharves. These Use models will improve joint design through dynamic analysis and model refinement. Findings will transition into Unified Facilities Criteria (UFC) Project, in accordance with DoD Instruction 4120.24.
                                                        
                                                    
                                                     
                                                         
                                                             2.831
                                                             0
                                                             - Expansion of Facilities Resiliency (Hardening, Rapid Assessment and Recovery) projects to further demonstrate and validate technologies.
- Funding the Asia Pacific Stability Initiative (APSI), which is a one-time funded requirement to complete repair for the Port Damage Repair Joint Capability Technology Demonstration (PDR/JCTD). The primary purpose of the funding will be to execute the final operational utility assessment (OUA) through procurement of equipment, as well as development of an engineering performance specification for transition. The work will be done at both Naval Facilities Engineering and Expeditionary Warfare Center (Port Hueneme, CA) and at the Army Engineering Research and Development Center (Vicksburg, MS).
                                                        
                                                         
                                                             0.769
                                                             0
                                                        
                                                         
                                                             0.769
                                                             0
                                                             FY20 Plans to include:
-Funding the development of methodologies for Field Carrier Landing Practice (FCLP) pavement repairs and material selection capable of withstanding repeated exposure to Joint Strike Fighter (JSF) F-35 Short Take-Off and Vertical Landing (STOVL) conditions.  
-Funding technologies that facilitate the assessment, repair and continued operation of Strategic Airlift (STRATLIFT) sorties.
-Funding technologies to physically harden critical facility elements that enable fleet operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $2.062M in controls due to port facility assessment technology research concluding and transitioning in FY19.
                                                    
                                                
                                                 
                                                     Sustainment, Restoration & Modernization:
                                                     
                                                         
                                                             1.056
                                                             0
                                                             FY18 Plans to include:
-Development, testing and validation will continue with unmanned assessment devices such as the Camera Sled and the Unmanned Aerial Vehicle (UAV) for Facilities Inspection and Design Reconstruction.  The Camera Sled has potential safety and cost benefits for inspecting pier pilings that are deeper than 100 feet.  The Unmanned Aerial Vehicle for Facilities Inspection also has potential safety benefits by providing imagery of areas that may be deemed dangerous.  The unmanned system will provide the necessary data processing, sensors, automatic control and communications in order to initiate autonomous systems to support Facilities Inspection Programs to include Airfield Pavements, Petroleum Oil Lubricant (POL) Facilities, Tall Towers, Roofing, etc. The autonomous nature of this technology will significantly increase inspection and design efficiency via faster execution and lower labor costs. Augmented Reality (AR) systems are being tested and evaluated for design and assessment uses. 
-Expand analysis of Additive Manufacturing (AM) capabilities to include a Knowledge Database (KD) for facilities and infrastructure. The expansion will include both new and existing assets: Investigate existing and projected applications of Additive Manufacturing Knowledge Database (AMKD) to facilities and infrastructure.  Define requirements for AMKD technology applications. Procure and evaluate Additive Manufacturing technology against requirements in developmental and operational tests. Findings will transition into unified facilities criteria.
                                                        
                                                    
                                                     
                                                         
                                                             1.247
                                                             0
                                                             FY19 Plans to include:
- Develop, test and validate new concepts new concepts and technologies in the areas of corrosion. This includes the continued demonstration of cost (Return on Investment / ROI) and reliability of advanced corrosion technologies to assure their acceptance and implementation by conservative Public Works and construction industries.  Identify technologies and products for accelerated implementation to reduce costs and reduce deficiencies in the Navy SRM backlog. Findings will transition into Unified Facilities Criteria (UFC) Project, in accordance with DoD Instruction 4120.24.
                                                        
                                                         
                                                             1.471
                                                             0
                                                        
                                                         
                                                             1.471
                                                             0
                                                             -Funding strategies and technologies to better maintain and modernize Navy undersea facility infrastructure, focusing on harvesting, distribution and supply of subsea power and communications.
-Funding technologies that will significantly reduce the sustainment cost of installations. This includes technologies that mitigate corrosion, facilitate inspection and assessment, increase longevity and reduce the cost of construction and reduce the cost of maintenance by developing systems that are more reliable and maintainable by the user.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $224K in controls due to expanding investment in implementation of "Internet of things," SCADA, and cybersecurity initiatives that require 5G wireless broadband access.
                                                    
                                                
                                            
                                             The Projects identified in this budget have been carefully selected to respond to both the facilities support for new Acquisition Category Programs, to address TOC considerations of an evolving and aging infrastructure, and to facilitate rational risk based decisions and solutions to protect and decrease risk levels for Department of the Navy-critical infrastructure and facilities. Each project has been assessed to ensure that it is addressing legitimate risks and requirements of the shore establishment. The results of these projects will be the development of design and construction criteria and or components that directly impact the shore facilities.
                                             Quarterly Program Reviews are conducted with the major performers to include funds status discussion, schedule review, assessment of plan to actual to meet benchmarks at midyear and end-of-year for PY1 and CY, and review of accomplishments and issues to date.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     -Sustainment, Restoration and Modernization: ($1.247 FY19-$1.471 in FY20): Increase of 224K in FY20 budget due to expanding investment in Implementation of "Internet of things," SCADA, and cybersecurity initiatives that require 5G wireless broadband access.
                                                     
                                                         
                                                             Waterfront Facilities, Repair, Upgrade and Services Life Extension
                                                             Various
                                                             NAVFAC EXWC
                                                             Pt Hueneme, CA
                                                             
                                                                 3.589
                                                                 
                                                                     0.707
                                                                     2017-12
                                                                
                                                                 
                                                                     2.831
                                                                     2018-10
                                                                
                                                                 
                                                                     0.769
                                                                
                                                                 
                                                                     0.769
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sustainment, Restoration and Modernization
                                                             Various
                                                             NAVFAC EXWC
                                                             Pt Hueneme, CA
                                                             
                                                                 6.246
                                                                 
                                                                     1.056
                                                                     2017-10
                                                                
                                                                 
                                                                     1.247
                                                                     2018-10
                                                                
                                                                 
                                                                     1.471
                                                                
                                                                 
                                                                     1.471
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Waterfront Facilities, Repair, Upgrade and Service Life Extension
                                                     
                                                         
                                                             Continue Waterfront Facilities, Repair, Upgrade and Service Life Extension
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Coatings for Fasteners
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Carbon Fiber Reinforced Polymer Rebar for Concrete Waterfront Facilities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Autonomous Inspection Techonology and Systems for Waterfront Facilities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Sea Level Rise Effects
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             High-Altitude Electromagnetic Pulse Hardening (HEMP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Fluid Induced Vibrational (FIV) Degradation and Augmented Reality (AR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Sustainment, Restoration & Moderization
                                                     
                                                         
                                                             Continue Sustainment, Restoration & Moderization
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Corrosion Prevention and Control
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             High Temperature Pavement Design Mix Optimization
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Evaluate Solutions to Develope Design and Contruction Criteria
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Retrofitting Existing Facilities to Conform to High Performance Building Standards
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Develope Design Criteria for Closed Piers and Wharves
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Effectiveness of Vapor Phase Corrosion Inhibitors in Protection of Aboveground Storage Tanks
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned Systems for Facilities Inspection and Design Reconstruction
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Additive Manucturing (AM)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3155
                                         Force Protection Ashore
                                         
                                             4.174
                                             1.031
                                             1.223
                                             1.200
                                             1.200
                                             1.155
                                             1.169
                                             1.183
                                             1.207
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Protection of Navy installations against terrorist activities requires deployment of advanced technology for force protection capabilities. This antiterrorism and force protection (AT/FP) ashore project will develop, demonstrate and validate technologies for the following: access control and integrated perimeter security surveillance sensors and intelligent electronic security systems for automated intruder detection (Installation Protection); perimeter security; waterside protection against craft and swimmer intrusion; secure and efficient operations centers and emergency management centers including human and information support systems (Command and Control). Programs currently being evaluated are, standard-based enterprise physical security system integration and automation; Command, Control, and Communications (C3) capabilities for emergency operations; integrated and networked mass notification systems (MNS); Waterside intelligent video security systems; integrated over-the-water sensors and analytics for automated course of action planning; identifying and interdicting malevolent threats - watercraft, swimmers, divers, and unmanned underwater vessels (UUVs) to reduce injury and death to the warfighter and damage to high value units (HVUs)(Waterside Protection). Through demonstration and validation of risk modeling and simulation models, the potential of emerging technologies will be evaluated and installation security strategies that reduce manpower and other costs will be formulated. Multiple systems with sensors and cameras are being deployed on Navy installations to be used for threat
assessment. These systems are not integrated and there is not a centralized location or system that all the data can be analyzed. The Sensor Assessment Cell (SAC) brings all these sensor feeds into one location and the Physical Security Information Management (PSIM) software provides an integrated picture so that an intelligent assessment can be made. Current AT/FP systems to be integrated include Automated Vehicle Gates (AVG), Regional Alarms/Local Alarms (AMAS), Navy Munition Command enclave (NMC), and Electronic Harbor Security System. These demonstrations and validations derive advanced technology from science and technology programs of government academia and industry. The technology evaluation and validation produces data for performance specifications used for competitive procurement. All work will be coordinated with other programs and through industry forums as appropriate.
                                             
                                                 
                                                     Force Protection Ashore
                                                     
                                                         
                                                             1.031
                                                             0
                                                             FY 2018 Base Plans:
Funds will support continued and initiated projects from FY16 and FY17 as follow:
- Continue Installation Protection Capability Development - Airborne Threat project to detect, assess and classify for the defense against full-scale and man-deployable airborne threats (e.g., UAV, drones, remote-control [R/C] platforms.-Testing of three Counter UAS systems at NAWC China Lake. Test plan and test report deliverables- [$379K] - Developmental Test & Evaluation (DT); NAWCAD/ONR.
- Continue Command and Control Capability Development Virtual Field Support project to improve efficiency, effectiveness and reliability of the recovery of operational availability during critical system failures (corrective maintenance) and specialized routine maintenance (preventative maintenance).Developers to integrate alarm aggregator into virtual host and interface with Computer Aided Dispatch CAD system and Physical Information Security Manager PSIM. Deliverables include software source code, binaries, and software manuals. - [$262K] - Developmental Test & Evaluation (DT);SSC PAC: San Diego, CA.
- Continue Waterside Protection - Boat Barriers project to access performance, environmental, and operational impact and added benefits of next generation boat barriers using bidirectional technology. - Pilot to deploy Next Gen Water Barrier at Norfolk Naval Station between pier 10 and 10a. NSWC Panama City. Deliverables include deployment of barrier, test plan and test reports.[$410K] - Developmental Test & Evaluation (OT); CTTSO.
                                                        
                                                    
                                                     
                                                         
                                                             1.223
                                                             0
                                                             FY 2019 Base Plans:
- Continue Installation Protection Capability Development - Airborne Threat project to detect, assess and classify for
the defense against full-scale and man-deployable airborne threats (e.g., UAV, drones, remote-control [R/C] platforms).Emphasis on mobile Counter UAS systems and direct control of UAS system. Testing at NAWC China Lake. Test plan and test report deliverables-[$330K] - Developmental Test & Evaluation (DT); NAWCAD/ONR.
- Continue Command and Control Capability Development Virtual Field Support project to improve efficiency,
effectiveness and reliability of the recovery of operational availability during critical system failures (corrective
maintenance) and specialized routine maintenance (preventative maintenance). Integrate system interfaces in a virtual environment to include CUAS and EHSS. Deliverables include software source code, binaries, and software manuals - [$220K] - Developmental Test & Evaluation (DT); SSC Atlantic.
- Continue Waterside Protection - Boat Barriers project to access performance, environmental, and operational impact
and added benefits of next generation boat barriers using bidirectional technology. Independent Testing of boat barriers by John Hopkins APL. Deliverables include testing of boat barrier, test plan and test reports [$369K] - Developmental Test & Evaluation (OT).
- Sensor Assessment Cell (SAC) Project to develop, test and integrate a system of AT/FP sensors/camera's and provide an integrated picture to trained operators, who will assess information provided to them via a Physical Security Information System(PSIM) and determine if the event captured should trigger a dispatch of first responders. Test and develop CONOPS for regionally monitoring all alarms and sensors at a central location and interfacing with ENERMS directly. Deliverables include SAC testing at the SW region RDC, test plan and test report. [$304K].
                                                        
                                                         
                                                             1.200
                                                             0
                                                        
                                                         
                                                             1.200
                                                             0
                                                             FY 2020 Base Plans:
- Continue Counter Unmanned Aerial Systems (CsUAS) - Used to detect, assess and classify airborne threat for the defense against full scale and man deployable UAV, Drones, R/C platforms. Emphasis on spoof and kill-on-kill technologies. [450K]
- Initiate Access Control Point (ACP) Video Analytics - Using Video Analytics to Detect, Assess and Classify Vehicles or Personnel attempting to enter or leave an ACP. Emphasis on foot traffic, small footprint vehicles (Scooter, Bicycle), wrong-way detection. [250K]
- Initiate Waterside Intelligent Video Security System (WSIVDS) - Integrated over-the-water sensors and analytics for automated course of action planning. Identifying and interdicting malevolent threats (watercraft, swimmers, divers, and unmanned underwater vessels (UUVs)) for the protection of personnel and High Value Units (HVU). [$500K]
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $23K in controls due to near completion of Virtual Field Support project. FY2020 is the last year of project.
                                                    
                                                
                                            
                                             Demonstration and validation is conducted for maximum transfer and interaction with industry such as to influence the industry COTS with the results of  this demonstration and prototype validation.  Acquisition is based on performance specifications enabled by this project.
                                             Quarterly program reviews to include funds status, schedule review and assessment of plan to actual.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     -Installation Protection: Airborne Threat: ($0.330 FY19-$0.450 in FY20): Increase due to increase in scope of testing to include kinetic solutions for airborne threats. Testing kinetic solutions is at a higher cost.

- Access Control Point (ACP): ($0.00 FY19-$0.250 in FY20): Increase due to new start in pilot program to design/test smart active barriers at an ACP.

- Waterside Intelligent Video Security System (WSIVDS): ($0.00 FY19-$0.500 in FY20): Increase due to new Start in pilot program to design/test new technologies for the detection of swimmers and UUAV's.
                                                     
                                                         
                                                             Command and Control Capability Development: Government Engineering Support
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.499
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Installation Protection: Airborne Threat
                                                             WR
                                                             NAWCAD/ONR
                                                             Pax River, MD
                                                             
                                                                 0.538
                                                                 
                                                                     0.369
                                                                     2018-02
                                                                
                                                                 
                                                                     0.330
                                                                     2018-11
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.687
                                                            
                                                        
                                                         
                                                             Access Control Point (ACP)
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Waterside Intelligent Video Security System (WSIVDS)
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Command and Control Capability Development: Virtual Field Support
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.425
                                                                 
                                                                     0.252
                                                                     2018-02
                                                                
                                                                 
                                                                     0.220
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.897
                                                            
                                                        
                                                         
                                                             Waterside Protection: Boat Barriers
                                                             C
                                                             CPFF
                                                             CTTSO
                                                             CTTSO
                                                             
                                                                 0.267
                                                                 
                                                                     0.410
                                                                     2018-02
                                                                
                                                                 
                                                                     0.369
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.046
                                                            
                                                        
                                                         
                                                             Sensor Assessment Cell (SAC) Capability Development
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.304
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.304
                                                            
                                                        
                                                         
                                                             Installation Protection Capability Development - Integrated Physical Security and Access Control Automation: Spiral Development
                                                             Various
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.597
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Installation Protection Capability Development -Integrated Physical Security and Access Control Automation:Test & Evaluation (DT)
                                                             Various
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.449
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Installation Protection Capability Development - Integrated Physical Security and Access Control Automation:Test & Evaluation (OT)
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.332
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Water Protection - Common Information Exchange Spiral Development
                                                             WR
                                                             SSC-PAC
                                                             SSC-PAC
                                                             
                                                                 0.244
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Installation Protection - Versatile Access Control Spiral Development
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.339
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Waterside Protection - Boat Barrier Electronic Infrastructure - Spiral Development
                                                             WR
                                                             SSC-PAC
                                                             SSC-PAC
                                                             
                                                                 0.484
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Installation Protection Capability Development
                                                     
                                                         
                                                             Installation Protection Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Integrated Physical Security and Access Control Automation: Spiral Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Installation Protection - Airborne Threat: Test & Evaluation (DT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Installation Protection - Access Control: Test & Evaluation (DT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: (Access Control Point) ACP Video Analytics
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Command and Control Capability Development
                                                     
                                                         
                                                             Command and Control Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Command and Control Capability Development - Virtual Field Support: Test & Evaluation (DT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Waterside Protection Capability Development
                                                     
                                                         
                                                             Waterside Protection Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Automated Sensor Assessment and Course of Action Planning: Spiral Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Waterside Protection: Common Information Exchange - Sprial Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Waterside Protection Boat Barriers - Test and Evaluation (OT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Subproj: Waterside Intelligent Video Security System
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Assessment Cell (SAC) Capability Development: Subproj: Physical Security Information Manager (PSIM)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Assessment Cell (SAC) Capability Development: Subproj: PSIM Sensor Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Assessment Cell (SAC) Capability Development: Subproj: Regional Dispatch/SAC systems Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603739N
                                 Navy Logistic Productivity
                                 63
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     48.607
                                     2.882
                                     2.913
                                     3.857
                                     3.857
                                     3.943
                                     4.086
                                     4.125
                                     4.207
                                     Continuing
                                     Continuing
                                
                                 JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.

Includes development and evaluation of incentive systems for improving the productivity of civilian and military personnel.  Identifies barriers to increased productivity and evaluates the effect of removing them.  Develops techniques for easing the introduction of new technology to the work place.  Identifies and evaluates methods for improving the quality of work-life.

Excludes civilian and military manpower and their related costs and military construction costs which are included in appropriate Management and Support elements in this program.
                                 
                                     
                                         2.995
                                         4.059
                                         4.018
                                         4.018
                                    
                                     
                                         2.882
                                         2.913
                                         3.857
                                         3.857
                                    
                                     
                                         -0.113
                                         -1.146
                                         -0.161
                                         -0.161
                                    
                                     
                                         
                                             -1.146
                                        
                                         
                                             -0.113
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.161
                                                     -0.161
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $.161 million to account for the availability of prior year execution balances.  The increase from FY 2019 to FY 2020 is due to new supply chain optimization initiatives, Next Generation Radio Frequency Identification (RFID) technology, and to accommodate additional material studies and analysis.
                                
                                 
                                     
                                         2955
                                         JEDMICS
                                         
                                             45.563
                                             2.301
                                             2.913
                                             2.880
                                             2.880
                                             2.896
                                             3.043
                                             3.107
                                             3.169
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY85 Congress directed the Services and Defense Logistics Agency to permanently capture, manage and control engineering data in digital format so it would be available to support competitive spares re-procurement. The Joint Engineering Data Management Information & Control System (JEDMICS) program manages and controls 100,000,000 engineering images and has 13,000 authorized users responsible for over 77,000 user sessions per month. Over 1.2 million digital images are retrieved each month. New data and new users are added each month as DoD re-engineers its business processes to take advantage of digital data that is managed and controlled for corporate reuse. The JEDMICS system is deployed at 5 interoperable sites that service user locations worldwide. Data stored in JEDMICS is used for Logistics Support, Spares re-procurement, Weapons Systems procurement, Engineering, Maintenance, Distribution, Manufacturing, Air National Guard and Deployed Engineering Technical Services organizations. JEDMICS facilitates work process re-design since it brings the electronic drawings to the desktop, shop floor or flight line in real time eliminating walk, wait and slack time to retrieve drawings. Additionally, Administrative Lead Time, Repair Turn Around Time, Engineering Change Proposal processing time, demilitarization time, and all cycle times dependent on engineering data have decreased with the real time availability of digital engineering data. JEDMICS also facilitates Electronic Commerce since it produces digital technical data packages that can be forwarded along with an electronic order. Funds are for Commercial Off The Shelf (COTS) test, evaluation and integration. JEDMICS development efforts are required to integrate and test COTS upgrades.
                                             
                                                 
                                                     JEDMICS Development
                                                     Conduct development efforts associated with JEDMICS software releases.  Conduct COTS requirements
definition, evaluation, integration and testing of annual baseline releases.  Conduct technology insertion of the JEDMICS system that is required to protect the $21B digital data asset managed in JEDMICS.

These annual releases are necessary to incorporate changes that are essential to keeping the system running within the Navy's Enterprise.  They include Service mandated Information Technology changes, storage capability increases for emerging engineering data formats, changes to accommodate commercial hardware and software end-of-life product obsolescence, and defenses for newly recognized Information Assurance vulnerabilities affecting the systems various software applications.
                                                     
                                                         
                                                             2.249
                                                             0
                                                             Develop and integrate JEDMICS Software Release 3.0.19.
                                                        
                                                    
                                                     
                                                         
                                                             2.861
                                                             0
                                                             Develop and integrate JEDMICS Software Release 3.0.20.
                                                        
                                                         
                                                             2.828
                                                             0
                                                        
                                                         
                                                             2.828
                                                             0
                                                             Develop and integrate JEDMICS Software Release 3.0.21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to a reduction to system integration testing.
                                                    
                                                
                                                 
                                                     JEDMICS Test
                                                     Conduct test and readiness reviews and functional performance tests on JEDMICS system.
                                                     
                                                         
                                                             0.026
                                                             0
                                                             Complete Developmental Testing (DT) of JEDMICS Software Release 3.0.18.  Initiate DT of JEDMICS Software Release 3.0.19.
                                                        
                                                    
                                                     
                                                         
                                                             0.026
                                                             0
                                                             Complete DT of JEDMICS Software Release 3.0.19.  Initiate DT of JEDMICS Software Release 3.0.20.
                                                        
                                                         
                                                             0.026
                                                             0
                                                        
                                                         
                                                             0.026
                                                             0
                                                             Complete DT of JEDMICS Software Release 3.0.20.  Initiate DT of JEDMICS Software Release 3.0.21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     JEDMICS Evaluation & Review
                                                     Conduct technical evaluations and configuration control reviews of JEDMICS system.
                                                     
                                                         
                                                             0.026
                                                             0
                                                             Conduct technical evaluations and reviews for JEDMICS Software Release 3.0.20.
                                                        
                                                    
                                                     
                                                         
                                                             0.026
                                                             0
                                                             Conduct technical evaluations and reviews for JEDMICS Software Release 3.0.21.
                                                        
                                                         
                                                             0.026
                                                             0
                                                        
                                                         
                                                             0.026
                                                             0
                                                             Conduct technical evaluations and review for JEDMICS Software Release 3.0.22.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Competitively awarded requirements type contract for engineering, design, development and test efforts.  Performance-based reviews conducted quarterly by the Project Management Office.
                                             1. Complete testing, integration, & upgrade of three major embedded Commercial Off-the-Shelf products.
2. Test & integrate system Information Assurance Vulnerability Management software patch upgrades four times.
3. Complete development, testing, & integration of a minimum twenty corrected high-priority software problem reports.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     Remarks: Funds are for development efforts associated with Commercial Off The Shelf (COTS) obsolescence on the fully deployed COTS Intensive Joint Engineering Data Management Infomation & Control System.  Funds are for COTS evaulation, integration, and test and evaluation.   The common baseline will be maintained and obsolete COTS software and hardware will be replaced.  Baseline releases will protect joint interoperability, upgrade operating systems for security patches and supportable versions, support integration to replace obsolete COTS, and upgrade the Oracle database to supportable versions.
                                                     
                                                         
                                                             Development Support
                                                             C
                                                             IDIQ
                                                             Smartronix
                                                             Hollywood, MD
                                                             
                                                                 1.489
                                                                 
                                                                     0.157
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             IDIQ
                                                             KBR/Wyle
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.160
                                                                 0.160
                                                            
                                                        
                                                         
                                                             Development Support
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.160
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             Northrop Grumman Information
                                                             McLean, VA
                                                             
                                                                 39.610
                                                                 
                                                                     2.092
                                                                     2017-11
                                                                
                                                                 
                                                                     2.701
                                                                     2018-11
                                                                
                                                                 
                                                                     2.668
                                                                
                                                                 
                                                                     2.668
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support no Longer Funded in Budget Year or Out years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.216
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.216
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Supports testing and evaluation of baseline releases in a user environment.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             WR-ALC/TILAB
                                                             Robins AFB, GA
                                                             
                                                                 2.572
                                                                 
                                                                     0.026
                                                                     2017-10
                                                                
                                                                 
                                                                     0.026
                                                                     2018-10
                                                                
                                                                 
                                                                     0.026
                                                                
                                                                 
                                                                     0.026
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Supports program compliance reviews and program related travel by government employees.
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             Naval Air Warfare Center
                                                             NAS Patuxent River, MD
                                                             
                                                                 0.305
                                                                 
                                                                     0.015
                                                                     2017-10
                                                                
                                                                 
                                                                     0.015
                                                                     2018-10
                                                                
                                                                 
                                                                     0.015
                                                                
                                                                 
                                                                     0.015
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.288
                                                                 
                                                                     0.011
                                                                     2018-07
                                                                
                                                                 
                                                                     0.011
                                                                     2019-07
                                                                
                                                                 
                                                                     0.011
                                                                
                                                                 
                                                                     0.011
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt no Longer Funded in Budget Year or Out years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.083
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.083
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                                                     JEDMICS
                                                     
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.18
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.19
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.20
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.21
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.22
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.23
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: IOC: IOC Release 3.0.24
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.20
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.21
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.22
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.23
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.24
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.25
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Requirements: Service IPT/ECPs: Service IPT/ECPs Release 3.0.26
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2018 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2019 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2020 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2021 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2022 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2023 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Contract Award: 2024 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.19
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.20
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.21
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.22
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.23
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.24
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Aquisition Milestones: Software & Hardware Evaluation/Integration: Software Hardware Evaluation/Integration Release 3.0.25
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.19
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.20
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.21
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.22
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.23
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.24
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Risk Assesment: Risk Assessment Release 3.0.25
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.19
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.20
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.21
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.22
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.23
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.24
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Developmental/Functional Testing: Developmental/Functional Testing Release 3.0.25
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.19
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.20
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.21
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.22
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.23
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.24
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: Alpha/Beta Testing: Alpha/Beta Testing Release 3.0.25
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.18
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.19
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.20
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.21
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.22
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.23
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Change Package: Engineering Change Package Release 3.0.24
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3223
                                         Logistics R&D
                                         
                                             3.044
                                             0.581
                                             0.000
                                             0.977
                                             0.977
                                             1.047
                                             1.043
                                             1.018
                                             1.038
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Stable annual funding is required to facilitate implementation and execution of a robust, flexible Logistics R&D program that will provide the means for Naval Supply Systems Command (NAVSUP) to effectively pursue solutions to mission-related capability and technology gaps.  The NAVSUP Logistics R&D program has an established infrastructure and business process for ensuring that R&D funds are applied to projects that address high priority enterprise needs established in accordance with OPNAV goals and the NAVSUP Commander's Guidance.

From a process perspective, Logistics R&D investments are governed by a NAVSUP enterprise-wide Executive Steering Group (ESG) chaired by the NAVSUP Vice Commander, and comprised of SES and Command leadership representatives. The ESG ratifies capability and technology gaps identified by all activities within the enterprise, and then assesses and prioritizes all proposed Logistics R&D initiatives in accordance with their potential for filling the established gap and generating return on investment.

The established Logistics R&D business management process has currently identified capability/technology gaps in the following general areas: 1) the need to develop formalized food service management techniques that focus on increased efficiency of new and existing systems and facilities.  2) the need to modernize quality of life (QOL) services to improve overall services, offer additional desired features and reduce total ownership costs, 3) the need to assess clothing protection for the warfighter in areas of thermal/flame threats, protective footwear, and physical (hearing, vibration, etc.) clothing/accessories, 4) the need to develop logistics data access and information sharing through enhanced Graphical User Interfaces (GUI) and web-based data services, 5) the need to develop a capability that allows Integrated Logistics Support (ILS) repair and modernization tools, 6) the need to leverage breakthrough technologies to improve supply chain processing.  This modest R&D investment will establish a NAVSUP Logistics R&D Program to explore additional technologies and significantly increase potential cost savings.
                                             
                                                 
                                                     Supply Chain Optimization
                                                     Enable innovation in our supply chain processes in the areas of data sciences, logistics IT application development, and quality engineering through incorporation of Science, Technology, Engineering, and Math (STEM) projects performed by interns and academia.

Peform market research on emerging supply chain technologies and methods that could be adopted to support the DoN/DoD material supply chain.

Developed a new functionality (software supporting data structure and migration of current data) within Ordinance Information System (OIS) that provides visibility of serialized assets use and requirements.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.355
                                                             0
                                                        
                                                         
                                                             0.355
                                                             0
                                                             Additive Manufacturing/3D Printing: Continue to drive towards SECNAV Additive Manufacturing (AM) goals and enable NAVSUP logistics innovation projects.  Integrate AM as an order fulfillment strategy to increase readiness and improve maintenance and sustainment operations through reducing long-lead times and eliminating obsolescence-related issues. Furthermore, the technology enables improvements to current systems (e.g., weight reduction, part count reduction, increased system performance) through designs that are not possible by conventional manufacturing techniques. ($112K)

Data Sciences and Logistics Engineering STEM Projects: Continued innovation in our supply chain processes in the areas of Data Sciences, Data Analytics, Logistics IT application development, and Quality Engineering through incorporation of Science, Technology, Engineering, and Math (STEM) projects performed by computer science interns and academia, which allows us to bridge the gaps in new methods of data utilization and industry trends. ($43K)

Artificial Intelligence (AI) for custom code:  Develop an AI solution to allow for business constraints to be dynamically adapted to current solutions, whether a Commercial Off the Shelf (COTS), Government Off the Shelf (GOTS) or a custom solution.  DoD unique business rules exist while multiple systems implement business rules with differing logic.  Given the DoD unique business rules that exist and multiple systems that implement business rules in many different ways, the AI can learn from all of those existing applications.  The objective is for AI development that can automate learning to ensure the gaps that exist in out-of-the box solutions are identified and implemented before a product is released. ($100K)

Artificial Intelligence for (AI) for Information Assurance (IA) vulnerabilities:  Current IA processes require many highly qualified resources.  IA and security processes require extensive hours to accomplish vital tasks that keep our Sailors' data safe and this dependency on humans introduces risk.  Develop an AI automated learning solution to ensure future vulnerabilities that could be exploited to gain unauthorized system access to enterprise logistics systems are identified and corrected before the vulnerability is exploited.  Specific areas to be addressed will include non-stop and true continuous monitoring of enterprise logistics IT systems.  The AI solution developed will provide consistent, secure, and scalable security measures to be implemented during all phases of the development cycle in a flexible, scalable and agile means. ($100K)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to the new initiative for supply chain optimization.
                                                    
                                                
                                                 
                                                     Quality of Life Services Modernization & Cost Reduction (Initiative 2)
                                                     NAVSUP Quality of Life (QOL) services include subsistence in kind (SIK) food service, retail, postal, laundry, vending, barber shop, household goods and disbursing/Navy Cash, are in many cases inefficient, costly to operate, and lack easy access to the comprehensive information required to make informed management decisions impacting execution of routine supporting business processes. QOL services aims to leverage new technology which will improve support information systems, security, health, etc., and reduce total ownership costs. NAVSUP owns the Food Service Program for the Navy as part of logistics and quality of life programs and is responsible for managing the overall policy including training, food safety, and implementation of "Go for Green" program for the Navy. "Go for Green" is a DoD program that promotes healthful food and beverage choices in order to optimize the performance, readiness, and health of our service members. Future funding may include projects such as new platforms being developed to focus on human performance, physical training and nutrition applications that will be integrated with the "Go for Green" DoD effort.
                                                     
                                                         
                                                             0.252
                                                             0
                                                             Enhancing data integration of substance, retail, postal, laundry, vending, barbershop, household, goods to offer additional desired features (such as those which would improve supporting information systems, security, health, etc., and reduce total ownership costs.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Readiness through Logistics Solutions
                                                     Supply chain improvements are required to support logistics efficiency and Fleet readiness through logistics solutions technological improvements. Develop technological capabilities that improve Naval Logistics in part or in its record (from manufacture, storage, delivery, use, maintenance, and disposal).
                                                     
                                                         
                                                             0.128
                                                             0
                                                             Finalize Sea Service Deployment Module (SSDM) functionality.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.361
                                                             0
                                                        
                                                         
                                                             0.361
                                                             0
                                                             RFID Interface: Perform case study assessment of Next Generation RFID technology and Real Time Location System (RTLS) graphical user interface scalability.  FY 2019 prototype must be proofed via tangible real-world industrial environments. Case studies will demonstrate technology by monitoring logistics information such as forklift flow optimization and aviation aircraft engine monitoring at long term storage facilities.  ($361K)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is to support RFID technology and Real Time Location System (RTLS) research.
                                                    
                                                
                                                 
                                                     Clothing Protection for the Warfighter
                                                     Identify challenges to effectively manage durability and safety aspects of common work/combat uniforms for the warfighter. Eliminate risk of hazardous factors such as fire, weather, and general wear/tear to maximize readiness and strength in Fleet uniforms.  Assist with specifications associated with permanent press finish related to the rollout of the Navy's Type III uniform.
                                                     
                                                         
                                                             0.201
                                                             0
                                                             Initiated study to validate new data in support of the Whissler Apparel Model and finalize selection of upgraded welders personal protective equipment specifications.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.261
                                                             0
                                                        
                                                         
                                                             0.261
                                                             0
                                                             "Green" Laundering Services:  Validate new "green" shipboard laundering formulas for Navy uniforms subject to shipboard laundering.  The new "green" formulation is a replacement of harsh chemicals with high acidity, with an enzymatic detergent that requires lower water temperatures and lower water consumption wash cycles, and a potential reduction of the wear and fading effects on uniforms, as well as a reduction of these chemical products stowed on-board in large quantities.  Validation will allow NAVSUP to understand the effects of the chemicals on appearance, color change, and special finishes on Navy uniforms.  An updated shipboard formulation will further support OPNAV's Environmental Readiness Program. ($75K)

Product Lifecycle Management (PLM) digital platform: Enhance efficiency in the management and standardization of materials documentations in support of uniform development of USN Uniforms and Materials.  Over the years, the Navy Clothing and Textile Research Facility (NCTRF) has amassed extensive data on USN uniforms, fabrics and trims. With each garment and material update, multiple files must be created or amended manually and then stored in various server locations. As time goes on, employees transition and files multiply; the man hours to locate, research and review information on current uniforms and materials has increased.  Incorporation of a PLM digital platform will streamline the garment creation process and reduce costs by effectively managing USN uniforms and materials with a product lifecycle management tool.  Effort includes development, trial and inclusion of this tool into navy clothing and textile research efforts. ($61K)

Navy Boot Enhancement: Develop, select and integrate Foreign Object Damage (FOD) and slip resistant outsole.  An evaluation conducted in FY18 revealed that the outsole of the current boot was not FOD-resistant and has poor split resistance in flight deck environments.  Determine the characteristics of an outsole (tread design and rubber compound) that meet the FOD-resistance and slip requirements of multiple Navy environments.  The objective is to develop a common outsole that meets or exceeds safety boot requirements for all Navy communities and work environments. ($75K)

E-yarn Development for embedded garment performance monitoring: Initiate a study related to the incorporation of e-yarns to support monitoring of personnel data to support safety goals.  Technology changes driving new ship design will require a real-time connection between the ship and the sailor for delivery and receipt of information and data to and from the sailor.  The challenge is connecting all the systems together with the sailor into intelligible human-system interfaces, so that, the ship of the future will be securely controlled by fewer sailors located anywhere on board.  Study will research innovative multi-functional garment systems with embedded technologies to become the structure for robust human-systems interface.  ($50K)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is to accommodate additional material studies and analysis.
                                                    
                                                
                                            
                                             NAVSUP R&D executed through firm fixed price negotiated contracts and NAVSUP support.  Performance-based reviews conducted quarterly by the Project Management Office.
                                             Development of capability and technology gaps initiatives are monitored quarterly by the NAVSUP R&D Program Management Office.
                                        
                                         
                                             In previous plans, NAVSUP forecast budget requirements based on projections rooted in the current year's capability gaps. As our priorities and Strategic Guidance evolves so does our budget requirements. Through leveraging new technologies, NAVSUP will enhance efforts for supply ashore and distant support. We will strengthen our supply chain information technology and management solutions for supply and financial requirements. We will collaborate with partners to improve the quality-of-life experiences and expand services to deployed forces.  NAVSUP will continue to build an ethical and effective workforce dedicated to the mission by developing new technological programs that are advantageous to the warfighter. We will reduce risk and minimize vulnerabilities to protect against disruptions to supply chain and business systems. All of our actions will follow a culture of moral excellence to successfully execute the current and future missions of NAVSUP.
                                             
                                                 
                                                     Product Development
                                                     NLP funding of $581K was dispersed through the following projects: Sea Service Deployment Module (SSDM), Navy Type III Uniform, Augmented Reality Technology, and  the Whissler Apparel Model. Sea Service Deployment Module will modernize a unit move information technology system to facilitate FY15 JROCM mandates, pending IA certification requirements as well as (Naval) forces required use of the force deployment planning and execution business procedures. These projects will conduct comprehensive research, testing, and evaluations to provide solid result of improvements needed to sustain the Fleet uniform initiatives.
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                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
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                                     9.652
                                     7.697
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                                     8.793
                                     9.013
                                     9.238
                                     9.469
                                     Continuing
                                     Continuing
                                
                                 In accordance with Title 10 United States Code, Section 2350a, this Program Element (PE) provides funding for research and development (R&D) programs with approved allies under international agreements.  These funds can only be applied to work efforts in the U.S.. The Under Secretary of Defense, Acquisition and Technology and Logistics (USD, AT&L) must approve each international agreement.  The program provides funds for multiple projects under separately approved international agreements as well as funds that support the establishment of such agreements.  Each international agreement is summarized in a separate Summary Statement of Intent (SSOI) that also states why the project serves to increase the defense capabilities of the U.S.  The SSOI is used to obtain project approval by the Department of the Navy and the Office of the Secretary of Defense.

The North Atlantic Treaty Organization (NATO) R&D cooperative programs differ from other Research, Development, Test and Evaluation (RDT&E) programs because issuance of funding from this PE coincides with the signature of international agreements.  These signatures occur throughout the fiscal year and often encounter unexpected delays during the staffing and negotiation phases of agreement processing prior to signature.
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                                     The FY2020 funding request for project 2293 was reduced by $2.154 million to account for the availability of prior year execution balances.
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                                             In accordance with Title 10 United States Code, Section 2350a, this Program Element (PE) provides funding for research and development (R&D) programs with approved allies under international agreements. These funds can only be applied to work efforts in the U.S. The Under Secretary of Defense, Acquisition and Technology and Logistics (USD, AT&L) must approve each international agreement. The program provides funds for multiple projects under separately approved international agreements as well as funds that support the establishment of such agreements. Each international agreement is summarized in a separate Summary Statement of Intent (SSOI) that also states why the project serves to increase the defense capabilities of the U.S. The SSOI is used to obtain project approval by the Department of the Navy and the Office of the Secretary of Defense.

The North Atlantic Treaty Organization (NATO) R&D cooperative programs differ from other Research, Development, Test and Evaluation (RDT&E) programs because issuance of funding from this PE coincides with the signature of international agreements. These signatures occur throughout the fiscal year and often encounter unexpected delays during the staffing and negotiation phases of agreement processing prior to signature.
This NATO Research and Development funding provides funding for U.S. efforts under established International agreements (IAs) intended to address CNO priorities and identified interoperability gaps, as well as activities to support the identification and implementation of those agreements.
  
-  Projects depend on commitment of U.S. and Ally, and are subject to imprecise staffing timelines (funding typically provided when international agreement is signed, often later in the FY)
-  Funds must be identified/committed early (1-2 years prior) to indicate support during processing (in Summary Statement of Intent)
-  These funds only constitute a portion of U.S. project funding
                                             
                                                 
                                                     NATO Cooperative R & D
                                                     
                                                         
                                                             8.752
                                                             0
                                                             -Continue to support approved Cooperative projects signed in prior Fiscal Years.
-Plan and support approved FY2018 Cooperative projects.

Projects include, but are not limited to:
-Advanced Surveillance Technology (AST) U.S. and Australia
-Allied Munitions Detection-Underwater Initiative (ALMOND-U) U.S. and Germany
-Arctic Hydrodynamics U.S. and Finland
-Autonomous Maritime Asset Protection Systems (AMAPS) U.S. and United Kingdom
-Biomimetic Threat Detection System (BTDS) U.S. and United Kingdom
-Coalition Underwater Mine and IED Defeat (CUMID) U.S., Canada, and Norway
-Collaborative Situational Awareness Development (CSA DEV) U.S. and Italy 
-Digital Wideband Receiver Signals Intelligence (DWR-SIGINT) U.S. and Australia
-Dynamic System Mechanics Advanced Simulation-Shallow Confined Waters (DYSMAS-SCW) U.S. and Germany
-Electromagnetic Silencing U.S. and United Kingdom
-Helo Seat Damper U.S. and Canada
-Hull Treatments U.S. and United Kingdom
-International Programs Opportunities Engagement Tool (iPoet)
-Japan U.S. Amphibious Vehicle Technology Cooperation (JUSAV) U.S. and Japan
-Optical Materials Amendment 1 U.S. and Israel
-Submarine Superiority U.S. and Australia
-Superconducting Quantum Small Electromagnetic Sensor System Research and Development (Super QSES) U.S. and Australia
-Ultra Heavy Lift Amphibious Connector (UHAC) U.S. and Singapore
-Undersea Surveillance and Communications (USC) U.S. and Sweden
                                                        
                                                    
                                                     
                                                         
                                                             9.652
                                                             0
                                                             -Continue to support approved Cooperative projects signed in prior fiscal years. 
-Plan and support approved FY2019 Cooperative projects.

Potential Projects include, but are not limited to:
-Advanced Structural Monitoring Techniques (ASMT) U.S. and Australia
-Advanced Surveillance Technology (AST) U.S. and Australia
-Allied Munitions Detection-Underwater Initiative (ALMOND-U) U.S. and Germany
-Arctic Hydrodynamics U.S. and Finland
-Autonomous Maritime Asset Protection Systems (AMAPS) U.S. and United Kingdom
-Biomimetic Threat Detection System (BTDS) U.S. and United Kingdom
-Coalition Underwater Mine and IED Defeat (CUMID) U.S., Canada, and Norway
-Collaborative Situational Awareness Development (CSA DEV) U.S. and Italy 
-Dynamic System Mechanics Advanced Simulation-Shallow Confined Waters (DYSMAS-SCW) U.S. and Germany
-Electromagnetic Silencing U.S. and United Kingdom
-Helo Seat Damper U.S. and Canada
-Hull Treatments U.S. and United Kingdom
-International Programs Opportunities Engagement Tool (iPoet)
-Japan U.S. Amphibious Vehicle Technology Cooperation (JUSAV) U.S. and Japan
-Optical Materials Amendment 1 U.S. and Israel
-Submarine Superiority U.S. and Australia
-Superconducting Quantum Small Electromagnetic Sensor System Research and Development (Super QSES) U.S. and Australia
-Ultra Heavy Lift Amphibious Connector (UHAC) U.S. and Singapore
-Undersea Surveillance and Communications (USC) U.S. and Sweden
                                                        
                                                         
                                                             7.697
                                                             0
                                                        
                                                         
                                                             7.697
                                                             0
                                                             FY 2020 Base Plans:
-Continue to support approved Cooperative projects from FY18/FY19.
-Plan and support approved FY20 Cooperative projects.

Projects include, but are not limited to:
-Advanced Material Propeller U.S. and Australia
-Advanced Surveillance Technology U.S. and Australia
-Allied Munitions Detection-Underwater Initiative (ALMOND-U) U.S. and Germany
- Amphibious Vehicle Technology Cooperation U.S. and Japan
-Arctic Hydrodynamics U.S. and Finland
-Autonomous Maritime Asset Protection Systems (AMAPS) U.S. and United Kingdom
-Biomimetic Threat Detection System (BTDS) U.S. and United Kingdom
-Coalition Underwater Mine and IED Defeat U.S., Canada, and Norway
-Collaborative Situational Awareness Development (CSA DEV) U.S. and Italy
-Dynamic System Mechanics Advanced Simulation-Shallow Confined Waters (DYSMAS-SCW) U.S. and Germany
-Electromagnetic Silencing U.S. and United Kingdom
-Helo Seat Damper U.S. and Canada
-Hull Treatments U.S. and United Kingdom
-Optical Materials Amendment 1 U.S. and Israel
-Submarine Superiority U.S. and Australia
-Superconducting Quantum Small Electromagnetic Sensor System Research and Development (Super QSES) U.S.       and Australia
-Ultra Heavy Lift Amphibious Connector (UHAC) U.S. and Singapore
-Undersea Surveillance and Communications (USC) U.S. and Sweden
-Advanced Structural Monitoring Techniques (ASMT)U.S. and Australia
-Japan U.S. Amphibious Vehicle Technology Cooperation (JUSAV) U.S. and Japan
-Background Nuclear Radiation Measurement (BANRAM) U.S. and Finland
-Coalition Open System Diagnostic Environment (CODE)
-Buried IED
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was reduced by $2.154 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             N/A
                                             The intent of the North Atlantic Treaty Organization (NATO) cooperative R&D program is to provide initial funds for projects seeking allied contributions into cooperative research and development projects with the U.S.  The primary metric used in the program is foreign contributions into projects supported by the program.  The performance goal is met if total foreign contributions into projects exceed total NATO cooperative R&D program funds by over 100%.

This program historically does not meet established execution benchmarks.  The North Atlantic Treaty Organization (NATO) R&D cooperative programs differ from other Research, Development, Test and Evaluation (RDT&E) programs because issuance of funding from this PE coincides with the signature of international agreements.  These signatures occur throughout the fiscal year and often encounter unexpected delays during the staffing and negotiation phases of agreement processing prior to signature.
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                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Deveiopmental Test and Evaulation
                                                             C
                                                             FP
                                                             MARCOR
                                                             Washington.DC
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             NSWCCD
                                                             Carderock, MD
                                                             
                                                                 2.035
                                                                 
                                                                     0.900
                                                                     2018-05
                                                                
                                                                 
                                                                     0.625
                                                                     2019-04
                                                                
                                                                 
                                                                     0.625
                                                                
                                                                 
                                                                     0.625
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 4.185
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 2.475
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.775
                                                                     2019-03
                                                                
                                                                 
                                                                     0.725
                                                                
                                                                 
                                                                     0.725
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 3.975
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             C
                                                             FP
                                                             USMC
                                                             Qunatic VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-05
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.050
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             NSWC
                                                             Panama City , FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.650
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             GSA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2018-02
                                                                
                                                                 
                                                                     0.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             DISA
                                                             Ft Meade MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.250
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaulation
                                                             C
                                                             FP
                                                             CDSA
                                                             Dam Neck, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.020
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.020
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             ACQ Workforce Fund
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.049
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.049
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2293
                                                     
                                                         
                                                             International Agreements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603795N
                                 Land Attack Tech
                                 69
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     16.179
                                     16.684
                                     7.100
                                     10.514
                                     9.086
                                     1.428
                                     12.552
                                     10.097
                                     5.852
                                     5.575
                                     Continuing
                                     Continuing
                                
                                 Project 2020: The Advanced Gun System (AGS) projectile will provide affordable Naval Surface Fires Support for DDG 1000 class destroyers from the MK 51 Gun Weapon System (commonly referred to as AGS). Initiation of a demonstration and development planning for an affordable round was directed by Assistant Secretary of the Navy, Research, Development, and Acquisition to address the unaffordability of the Long Range Land Attack Projectile. The effort focuses on integration of an affordable 155mm guided projectile in the MK 51 GWS.  Several options were assessed in FY17 and determined to be unaffordable; additional studies are planned to assess longer term options or options not previously considered to identify potential candidates for projectile replacement.  The program was funded under PE 0204202N DDG 1000 in FY 2017.  

Project 2038 Base & OCO:  The MK 38 MOD 3 Machine Gun System (MGS) provides Anti-Surface Warfare (ASUW) and Anti-terrorism and Force Protection (AT/FP) capability as a simple, stabilized, low cost solution to outfit near-term deployers to counter small boat threats. Over 300 systems are installed on U.S. Navy AS, CG, CVN, DDG, LCC, LHA, LHD, LSD, OSV, PC class ships and MK VI Patrol Boats.  In order to respond to the Joint Urgent Operational Need (JUONS CC-0558) Counter Unmanned Aerial Systems (C-UAS), the MK 38 MOD 3 MGS' electro-optical/infra-red sensor, hardware, and software is being upgraded to counter emerging unmanned aerial threats.  Fielding of initial capability will start in fourth quarter of FY19.  Incremental improvements will be made in the out years to further improve on accuracy, effective range, and lethality. Starting in FY20, further development will improve the MK 38 MGS' accuracy, lethality, and effective range to counter unmanned air (C-UAS) and unmanned surface (C-USV) threats with integration to highly accurate fire control system, 30mm gun, and targeting sensor.  

Projects 3401 & C452: The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21. The Gun Launched Guided Projectile project was previously funded under the PE 0603925N / Directed Energy and Electronic Weapon Systems (Proj: 3370 Railgun) and 0603795N / Land Attack Tech (Proj: 3370 Railgun).
                                 
                                     
                                         33.568
                                         15.529
                                         0.000
                                         0.000
                                    
                                     
                                         16.684
                                         7.100
                                         10.514
                                         9.086
                                         1.428
                                    
                                     
                                         -16.884
                                         -8.429
                                         10.514
                                         9.086
                                         1.428
                                    
                                     
                                         
                                             -14.829
                                        
                                         
                                             5.000
                                        
                                         
                                             -3.400
                                             0.000
                                        
                                         
                                             -0.584
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     2.100
                                                     1.400
                                                     11.312
                                                     11.312
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.798
                                                     -2.226
                                                     1.428
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -15.000
                                                
                                            
                                        
                                    
                                     Land Attack Tech: FY19 -$8.429M net adjustment due to: Project 3401 lack of program funding: -$14.829M; Program Increase - Guided projectile C452: +$5.000M; and other program adjustments: +$1.400M.

PU 3401:
FY20-FY24 increase of +$25.258M continues development of GLGP Block 0, which otherwise ends in FY19. GLGP Block 0 provides multi-mission capabilities for SuW, NSFS , and limited AW aboard DDG/CG platforms equipped with MK45 MOD 4 Guns. Funds also provided in out years to enable request for proposal (RFP).  

PU 2038: FY20-FY24 increase of +$19.332M continues to support Counter Unmanned Aerial Systems (CUAS) JUON.

The FY 2020 funding request was reduced by $4.616 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         2020
                                         Advanced Gun System Projectile
                                         
                                             0.000
                                             2.884
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.884
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Advanced Gun System (AGS) projectile will provide affordable Naval Surface Fires Support for DDG 1000 class destroyers from the MK 51 Gun Weapon System (commonly referred to as AGS). Initiation of a demonstration and development planning for an affordable round was directed by Assistant Secretary of the Navy, Research, Development, and Acquisition to address the unaffordability of the Long Range Land Attack Projectile. The effort focuses on integration of an affordable 155mm guided projectile in the MK 51 GWS.  Several options were assessed in FY17 and determined to be unaffordable; additional studies are planned to assess longer term options or options not previously considered to identify potential candidates for projectile replacement.  The program was funded under PE 0204202N DDG 1000 in FY 2017.
                                             
                                                 
                                                     Systems Engineering and Design Verification
                                                     
                                                         
                                                             2.884
                                                             0
                                                             -Completed Interface Control Documents.
-Completed system specification for a 155mm guided projectile.
-Conducted alternative projectile studies.
-Completed 155mm cartridge case facility equipment installation.
.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                             Completion of studies; close-out of start-up efforts prior to decision to not purchase a projectile.
                                        
                                         
                                             Planned integration of a projectile with the MK 51 GWS was cancelled due to cost to develop, integrate, procure, and install.  Efforts were replanned to close out alternative projectile study efforts from FY17 and continue studies in FY19.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             155mm Cartridge Case Facility Equipment Installation
                                                             MIPR
                                                             DOTC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.413
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.413
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Alternative Projectile Studies
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.782
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.782
                                                            
                                                        
                                                         
                                                             Alternative Projectile Studies
                                                             WR
                                                             NSWC IHEOTD
                                                             Indian Head MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.428
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.428
                                                            
                                                        
                                                         
                                                             Alternative Projectile Studies
                                                             WR
                                                             NSWC IHEOTD
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.118
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.118
                                                            
                                                        
                                                         
                                                             Alternative Projectile Studies
                                                             WR
                                                             NAWC,CL
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.390
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.390
                                                            
                                                        
                                                         
                                                             Alternative Projectile Studies
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.219
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.219
                                                            
                                                        
                                                         
                                                             Contractor Support Services
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.328
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.328
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Range Services for Alternative Projectile Studies
                                                             WR
                                                             NSWC DD
                                                             Dahlren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.128
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.128
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Support Service
                                                             Allot
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.078
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.078
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2020
                                                     
                                                         
                                                             AGS Projectile Replacement Studies: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2038
                                         ADVANCED MINOR CALIBER GUN
                                         
                                             16.179
                                             2.018
                                             1.400
                                             5.928
                                             4.500
                                             1.428
                                             5.857
                                             4.186
                                             1.815
                                             1.546
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The MK 38 MOD 3 Machine Gun System (MGS) provides Anti-Surface Warfare (ASUW) and Anti-terrorism and Force Protection (AT/FP) capability as a simple, stabilized, low cost solution to outfit near-term deployers to counter small boat threats. Over 300 systems are installed on U.S. Navy AS, CG, CVN, DDG, LCC, LHA, LHD, LSD, OSV, PC class ships and MK VI Patrol Boats.  In order to respond to the Joint Urgent Operational Need (JUONS CC-0558) Counter Unmanned Aerial Systems (C-UAS), the MK 38 MOD 3 MGS' electro-optical/infra-red sensor, hardware, and software is being upgraded to counter emerging unmanned aerial threats.  Fielding of initial capability will start in fourth quarter of FY19.  Incremental improvements will be made in the out years to further improve on accuracy, effective range, and lethality. Starting in FY20, further development will improve the MK 38 MGS' accuracy, lethality, and effective range to counter unmanned air (C-UAS) and unmanned surface (C-USV) threats with integration to highly accurate fire control system, 30mm gun, and targeting sensor.
                                             
                                                 
                                                     Systems Engineering and Testing
                                                     
                                                         
                                                             2.018
                                                             0
                                                             -Developed system requirements and specifications.
-Procured Engineering Prototype Hardware
-Submitted Introductory Safety Review Board package for Weapon System Explosives Safety Review Board Concurrence.
-Completed preliminary design review
-Completed critical design review
-Completed preliminary performance assessment
                                                        
                                                    
                                                     
                                                         
                                                             1.400
                                                             0
                                                             OCO:
- Deliver final Counter-UAS capability software release
- Complete land-based and at-sea qualification testing
- Obtain WSESRB concurrence for deployment
- Obtain element certification of new MK 38 HW/W baseline
- Field engineering design model for Initial Operational Capability
                                                        
                                                         
                                                             5.928
                                                             0
                                                        
                                                         
                                                             4.500
                                                             0
                                                             - System requirements development for integration with 30mm gun and high accuracy gun fire control system
- Develop gun, fire control, and ship combat system interfaces
- Procure test hardware
                                                        
                                                         
                                                             1.428
                                                             0
                                                             - Train Fleet and collect feedback on operation of initial C-UAS upgrade
- Analyze Fleet feedback and identify required bug fixes
                                                        
                                                         Increase of funding in the amount of $4.528M from FY 2019 to FY 2020 to continue support of Counter Unmanned Aerial Systems (CUAS).
                                                    
                                                
                                            
                                             Hardware improvement based on engineering changes was integrated into FY 2017 and follow-on production orders.
                                             Quarterly program reviews and semi-annual product certification panel reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Counter UAS capability upgrades to MK 38 Machine Gun System
                                                     
                                                         
                                                             Counter-UAS (JUONS CC-0558) Primary Product Integration
                                                             SS
                                                             BOA
                                                             BAE Systems
                                                             Minneapolis MN
                                                             
                                                                 12.725
                                                                 
                                                                     1.718
                                                                     2018-02
                                                                
                                                                 
                                                                     0.550
                                                                     2019-03
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/USV Improvement Primary Product Integration
                                                             C
                                                             CPFF
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 3.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Configuration Management (CM), qualification testing, certification
                                                     
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren, VA
                                                             
                                                                 2.749
                                                                 
                                                                     0.150
                                                                     2018-07
                                                                
                                                                 
                                                                     0.750
                                                                     2019-03
                                                                
                                                                 
                                                                     1.398
                                                                
                                                                 
                                                                     1.300
                                                                     2019-11
                                                                
                                                                 
                                                                     0.098
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.047
                                                            
                                                        
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, IHD
                                                             Picatinny, NJ
                                                             
                                                                 0.640
                                                                 
                                                                     0.050
                                                                     2018-07
                                                                
                                                                 
                                                                     0.050
                                                                     2019-03
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.940
                                                            
                                                        
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, CR
                                                             Crane, IN
                                                             
                                                                 0.065
                                                                 
                                                                     0.100
                                                                     2018-07
                                                                
                                                                 
                                                                     0.050
                                                                     2019-03
                                                                
                                                                 
                                                                     0.130
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.345
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2038
                                                     
                                                         
                                                             Counter-UAS (JUONS CC-0558): Requirements and Design Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Final SW Release
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Qualification Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Safety and Element Certification
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Fleet Feedback & Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Software Fixes
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Counter-UAS (JUONS CC-0558): Certification Test
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/UAV Improvement: Reqirements/ Interface Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/UAV Improvement: Procure Test Hardware
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/UAV Improvement: Qualification testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/UAV Improvement: WSESRB approvals and Element Certification
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MK38 Counter UAS/UAV Improvement: Field engineering design model
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3401
                                         Guided Projectile
                                         
                                             0.000
                                             11.782
                                             0.700
                                             4.586
                                             4.586
                                             6.695
                                             5.911
                                             4.037
                                             4.029
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21. The Gun Launched Guided Projectile project was previously funded under the PE 0603925N / Directed Energy and Electronic Weapon Systems (Proj: 3370 Railgun) and 0603795N / Land Attack Tech (Proj: 3370 Railgun).
                                             
                                                 
                                                     Systems Engineering and Testing
                                                     
                                                         
                                                             11.782
                                                             0
                                                             - Initiated development of interface design documents 
- Conducted combat system integration and lethality study 
- Prepared draft Performance Specification 
- Prepared draft Request for Proposal (RFP)
- Prepared Security Classification Guide 
- Initiated subcomponent technology maturation for critical integration enabling technologies including fuzing, warhead, Insensitive Munition (IM) propelling charge, and terminal guidance
                                                        
                                                    
                                                     
                                                         
                                                             0.700
                                                             0
                                                             - Develop acquisition strategy
- Perform cost/trade studies for system integration
                                                        
                                                         
                                                             4.586
                                                             0
                                                        
                                                         
                                                             4.586
                                                             0
                                                             - Documentation prep for Milestone B 
- Continue common interface definition documentation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase due to FY19 Congressional adjustment of -$14.829M that restores acquisition accountability. Funding continues development of GLGP Block 0, which otherwise ends in FY19.
                                                    
                                                
                                            
                                             Leverage the ONR sponsored Future Naval Capabilities project, Strategic Capabilities Office (SCO) Hypervelocity Projectile (HVP) demonstrations, and Gov't developed Interface Control Drawings and specification to establish a competitive solicitation for Engineering & Manufacturing Development (E&MD) Phase.
                                             - Program execution review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             5 Inch Cartridge Case Process Modification
                                                             C
                                                             CPFF
                                                             Rock Island
                                                             Rock Island, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.684
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.684
                                                                 16.000
                                                            
                                                        
                                                         
                                                             Interface Development
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.085
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.085
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             FFRDC
                                                             MIT
                                                             Boston, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.350
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     4.452
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.452
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             FFRDC
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.312
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.312
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Combat System and Terminal Guidance Analyses
                                                             C
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.175
                                                                
                                                                 
                                                                     0.175
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.675
                                                            
                                                        
                                                         
                                                             Systems Engineering, Cyber, T&E, Software Guidance, and Electronic Engineering
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     2.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.670
                                                                     2018-11
                                                                
                                                                 
                                                                     2.220
                                                                
                                                                 
                                                                     2.220
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.890
                                                            
                                                        
                                                         
                                                             Program Office Contractor Services
                                                             C
                                                             CPFF
                                                             Various
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.415
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-11
                                                                
                                                                 
                                                                     0.659
                                                                
                                                                 
                                                                     0.659
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Support Services
                                                             FFRDC
                                                             MITRE
                                                             McLean, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.089
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.089
                                                            
                                                        
                                                         
                                                             Program Support Services
                                                             WR
                                                             NPS
                                                             Monterey, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.090
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             Fuzing, Warhead, Propellant Charge
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.744
                                                                
                                                                 
                                                                     0.744
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.894
                                                            
                                                        
                                                         
                                                             CM/Data Management, Acquisition Support, Logistics
                                                             WR
                                                             NSWC IH
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.630
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.788
                                                                
                                                                 
                                                                     0.788
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.418
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             T&E Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.025
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3401
                                                     
                                                         
                                                             Technology Maturation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Integration Trade Study
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GLGP Material Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Signed CDD
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Gate 5 Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Milestone B
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Studies
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Gun Launched Guided Projectile provides initial operational capability for Cruise Missile Defense (CMD) with potential future Surface Warfare and Naval Surface Fire Support capability.  This project implements a materiel design decision, conducts integration enabling technology maturation, and prepares for Engineering and Manufacturing Development (E&MD) development in FY21.
                                             
                                                 
                                                     Guided Projectile
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         - Continuation of trade studies
- Continue development of interface design documentation
- Continue subcomponent technology maturation for critical integration enabling technologies including propelling charge, terminal guidance technologies, and datalink.
- Initiate combat system architecture and design
                                                    
                                                
                                            
                                             Execute efforts with government labs, FFRDCs and UARCs to preserve competitive posture for a subsequent development program.
                                             - Drafted common interface definition documentation
- Initiated system architecture design
- Initiated demonstration of subset integration enabling technologies
- Program execution review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Testing and Interface Development
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.333
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.333
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             FFRDC
                                                             JHU APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.593
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.593
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             FFRDC
                                                             MIT LL
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Tech Maturation
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.120
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.120
                                                            
                                                        
                                                         
                                                             Fuzing, Warhead, propelling Charge
                                                             WR
                                                             NSWC IH
                                                             indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.253
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.253
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Sys. Eng.,Cyber, T&E
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.234
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.234
                                                            
                                                        
                                                         
                                                             CDIM, Acq. Support, ILS
                                                             WR
                                                             NSWC - IH PIC Det.
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.810
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.810
                                                            
                                                        
                                                         
                                                             Program Eng Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.307
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.307
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Need Item Text
                                                             C
                                                             BA
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Trade Studies
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Common ICD Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Technology Maturation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Combat System Architecture & Design
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RFP Package Finalization
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603851M
                                 Joint Non-Lethal Weapons Testing
                                 70
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     547.856
                                     23.934
                                     27.581
                                     28.466
                                     28.466
                                     28.079
                                     29.705
                                     30.282
                                     30.908
                                     Continuing
                                     Continuing
                                
                                 The DoD Non-Lethal Weapons Program was established by the FY96 National Defense Authorization Act. The Office of the Secretary of Defense designated the Commandant of the Marine Corps (CMC) as the DoD NLW Executive Agent (EA). The EA exercises centralized responsibility for joint research and development of non-lethal weapons and technology through the Joint Non-Lethal Weapons Program (JNLWP). The Office of the Under Secretary of Defense for Acquisition and Sustainment serves as the OSD Principal Staff Assistant and oversees, in consultation with the Under Secretary of Defense for Policy, the DoD NLW Executive Agent.

The efforts described in this Program Element (PE) reflect Joint Service research and development (R&D) investment decisions by the Joint Non-Lethal Weapons Integrated Product Team, a multi-service flag level corporate board that provides executive oversight and management of the JNLWP for the EA. Research conducted is based on the requirements and capabilities sought by the Services and the Coast Guard, as identified in JROC-approved Joint Non-Lethal Effects Initial Capabilities Documents. This coordinated joint Research and Development approach addresses mutual capability gaps and assures the most relevant non-lethal technologies, capabilities and equipment are provided to the operating forces while eliminating duplicative Service investment.  Advanced Component Development and Prototypes non-lethal weapons initiatives provide non-lethal capabilities in direct support of the National Defense Strategy (NDS) objective of strategic competition by providing options to the joint force in pursuit of national objectives in legal or policy constrained scenarios, as well as complementing the use of lethal effects in complex combat scenarios, for example, in urban environments with large civilian populations. Ongoing NLW studies, analyses and exercise efforts with NATO and Allies also support NDS objectives to strengthen alliances and partnerships. Resulting capabilities facilitate a fully integrated non-lethal competency as a complement to lethal firepower, providing force application options for below lethal threshold engagements.

This PE funds Joint Service research, development, test, and evaluation of non-lethal weapons, devices, munitions and technologies which provide a non-lethal capability to minimize significant injuries as well as undesired damage to property and the environment. Counter-personnel and counter-materiel capability investment areas include directed energy (lasers, millimeter wave and high power microwave), multi-sensory suppression/incapacitation initiatives (acoustics, optical, electro-muscular incapacitation), and other emergent technologies transitioning from coordinated JNLWP Science and Technology PE initiatives.  Investments also focus on Joint and allied experimentation, exercise, demonstration and assessment of advanced component and prototype initiatives in order to assist transition of suitable and effective capabilities to both joint and allied operational applications.

The Joint Non-Lethal Weapons Directorate is designated as a R&D organization and was established by the EA to manage the day to day research and development activities of the DoD's JNLWP. Each Service is responsible for their procurement and operating support costs.
                                 
                                     
                                         29.873
                                         27.581
                                         28.611
                                         28.611
                                    
                                     
                                         23.934
                                         27.581
                                         28.466
                                         28.466
                                    
                                     
                                         -5.939
                                         0.000
                                         -0.145
                                         -0.145
                                    
                                     
                                         
                                             -0.271
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.145
                                                     -0.145
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.668
                                                
                                            
                                        
                                    
                                     The increase between FY19 and FY20 is due to a combination of inflation and a greater demand for experimentation, demonstration and assessment of NL capabilities.
                                
                                 
                                     
                                         2319
                                         Non-Lethal Weapons
                                         
                                             547.856
                                             23.934
                                             27.581
                                             28.466
                                             28.466
                                             28.079
                                             29.705
                                             30.282
                                             30.908
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project develops non-lethal weapon (NLW) capabilities that minimize fatal or permanent injuries and undesired damage to property and the environment. These capabilities are designed to incapacitate or hinder movement of individuals, crowds or equipment. The availability of NLW allows commanders less lethal options across the range of military operations, particularly in urban warfare and military operations other than war, i.e. peacekeeping, humanitarian assistance and disaster relief, as well as special operations.
                                             
                                                 
                                                     Counter-Personnel Advanced Component Development and Prototypes
                                                     
                                                         
                                                             11.762
                                                             0
                                                             - Continued maturation of counter-personnel (CP) directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continued the advanced development of CP emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders. Specifically completed advanced development of Harbinger IV counter-personnel round for USSOCOM.
- Continued technology maturation and risk reduction of competing approaches to inform decisions for Service capability development.
- Continued prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-personnel capability gaps.
- Continued coordination and requirements development for Service counter-personnel (CP) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continued development and assessment of Service-led CP NL prototype initiatives.
- Continued prototype development and demonstration for the most promising technologies employing multisensory stimuli. 
- Continued program management support for CP efforts.
- Continued munitions testing and acquisition documentation of NL capability to deny, move and suppress individuals at long ranges from currently fielded weapons systems.
                                                        
                                                    
                                                     
                                                         
                                                             11.324
                                                             0
                                                             - Continue maturation of CP directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continue the advanced development of CP emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders.
- Continue technology maturation and risk reduction of competing approaches to inform decisions for Service capability development. Specifically complete multi-sensory applications supporting Global Strike for USAF.
- Continue prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-personnel capability gaps.
- Continue coordination and requirements development for Service counter-personnel (CP) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continue development and assessment of Service-led CP NL prototype initiatives.
- Continue prototype development and demonstration for the most promising technologies employing multisensory stimuli. 
- Continue program management support for CP efforts.
- Continue munitions testing and acquisition documentation of NL capability to deny, move and suppress individuals at long ranges from currently fielded weapons systems.
                                                        
                                                         
                                                             11.646
                                                             0
                                                        
                                                         
                                                             11.646
                                                             0
                                                             - Continue maturation of CP directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continue the advanced development of CP emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders.
- Continue technology maturation and risk reduction of competing approaches to inform decisions for Service capability development.
- Continue prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-personnel capability gaps.
- Continue coordination and requirements development for Service counter-personnel (CP) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continue development and assessment of Service-led CP NL prototype initiatives.
- Continue prototype development and demonstration for the most promising technologies employing multisensory stimuli. 
- Continue program management support for CP efforts.
- Complete munitions testing and acquisition documentation of NL capability to deny, move and suppress individuals at long ranges from currently fielded weapons systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.322M from FY19 to FY20 is a result of inflation rate assumptions.
                                                    
                                                
                                                 
                                                     Counter-Materiel Advanced Component Development and Prototypes
                                                     
                                                         
                                                             5.668
                                                             0
                                                             - Initiated Critical Design Review for counter material: Radio Frequency vehicle stopper prototype capability
- Initiated production qualification testing of a Service-endorsed pre-emplaced, counter-materiel, counter vehicle stopping capability.
- Continued development of the conceptual design of non-lethal Directed Energy (DE) vessel-stopping capability, including electro-magnetic and engagement modeling, platform feasibility and integration studies, and target characterization and validation.
- Continued maturation of CM directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continued coordination and requirements development for Service counter-material (CM) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continued development and assessment of Service-led CM NL prototype initiatives.
- Continued the advanced development of Counter-Materiel emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders.
- Continued technology maturation and risk reduction of competing approaches to inform decisions for Service capability development. Specifically completed assessment of Polymer Kelp vessel stopping technology for USN.
- Continued prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-materiel capability gaps.
- Continued program management support for CM efforts.
                                                        
                                                    
                                                     
                                                         
                                                             10.574
                                                             0
                                                             - Initiate advanced component development and prototyping support to the U.S. Navy's candidate Maritime Vessel Stopping capability.
- Continue development of the conceptual design of non-lethal Directed Energy (DE) vessel-stopping capability, including electro-magnetic and engagement modeling, platform feasibility and integration studies, and target characterization and validation.
- Continue maturation of CM directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continue coordination and requirements development for Service counter-material (CM) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continue development and assessment of Service-led CM NL prototype initiatives.
- Continue the advanced development of Counter-Materiel emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders. Specifically complete advanced development of Maritime System Attack and WASP SEWMOD technologies for USSOCOM.
- Continue technology maturation and risk reduction of competing approaches to inform decisions for Service capability development.
- Continue prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-materiel capability gaps.
- Continue program management support for CM efforts.
- Continue Critical Design Review for counter material: Radio Frequency vehicle stopper prototype capability.
- Continue production qualification testing of a Service-endorsed pre-emplaced, counter-materiel, counter vehicle stopping capability.
                                                        
                                                         
                                                             10.801
                                                             0
                                                        
                                                         
                                                             10.801
                                                             0
                                                             - Continue advanced component development and prototyping support to the U.S. Navy's candidate Maritime Vessel Stopping capability.
- Continue development of the conceptual design of non-lethal Directed Energy (DE) vessel-stopping capability, including electro-magnetic and engagement modeling, platform feasibility and integration studies, and target characterization and validation.
- Continue maturation of CM directed energy technologies to increase system efficiencies and reduce system size, weight and cost in preparation for transition to joint acquisition programs of record.
- Continue coordination and requirements development for Service counter-material (CM) prototyping initiatives within the JNLWP. This includes SOCOM and USCG.
- Continue development and assessment of Service-led CM NL prototype initiatives.
- Continue the advanced development of Counter-Materiel emerging technologies to support Service capability gaps and priorities as they support the Combatant Commanders. Specifically, complete advanced development of 40mm non-lethal counter material round for USSOCOM.
- Continue technology maturation and risk reduction of competing approaches to inform decisions for Service capability development.
- Continue prototype development and assessment of advanced payloads for technological capabilities relevant to emerging counter-materiel capability gaps.
- Continue program management support for CM efforts.
- Complete Critical Design Review for counter material: Radio Frequency vehicle stopper prototype capability.
- Complete production qualification testing of a Service-endorsed pre-emplaced, counter-materiel, counter vehicle stopping capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.227M from FY19 to FY20 is a result of inflation rate assumptions.
                                                    
                                                
                                                 
                                                     Joint and Allied Exercise, Experimentation, Demonstration and Assessment
                                                     
                                                         
                                                             6.504
                                                             0
                                                             - Initiated leadership of the NATO Special Area Study 133 (SAS-133) panel addressing challenges in fielding NL capabilities.
- Continued engagement with NATO on cooperative security efforts, to include providing input for Systems Analysis and Studies (SAS) Panels and NATO assessment of NLW in appropriate allied scenarios and exercises. Specifically, completed the 2017 NATO Non-Lethal Technology Concept Development Game and Tabletop Exercise - Counter Unmanned Aerial Systems (NNTEX-17C).
- Continued effort to assess the utility, effect, and effectiveness of technologies for incapacitating personnel, clearing facilities, stopping vehicles and vessels, and denying enemy access to protected areas. Specifically, established vehicle stopping pilot programs for the USAF and USMC.      
- Continued support of two CCMDs by demonstrating and assessing NLW capabilities for vessel interdiction and counter-migration exercises. Specifically, completed support to USAFRICOM in exercise African Lion 2018 and continued support to USEUCOM/USAFRICOM through NATO's Maritime Interdiction Operations Center.
- Continued modeling and simulation (M&S) of NLWs in warfighter training/gaming models and performance effects data collection/population to demonstrate/analyze NL effects and support optimization of training.
- Continued evaluation of NLWs by Service warfighting laboratories and Joint Staff, J7, Joint and Coalition Warfighting for direct user feedback of various non-lethal (NL) technologies and munitions to include policy and strategy and strategic communication.
- Continued interaction with Combatant Commander staffs to evaluate emerging NLW capabilities and their utility in theater operations and Defense of the Homeland missions.
- Continued to identify, test, and evaluate newly developed commercial products that may meet Joint service requirements for specific non-lethal capability set common items. 
- Continued program management support for Joint and Allied Exercise, Experimentation, Demonstration and Assessment efforts.
- Continued support of Combatant Commanders (CCMD) by demonstrating and assessing NLW capabilities for multiple priority mission areas, such as port opening operations; Humanitarian Assistance and Disaster Relief (HA/DR) and Counter-Transnational Organized Crime (CTOC) operations; and harbor and in-transit security operations.
                                                        
                                                    
                                                     
                                                         
                                                             5.683
                                                             0
                                                             - Continue support of two CCMDs by demonstrating and assessing NLW capabilities for vessel interdiction and counter-migration exercises. Specifically, complete support to USAFRICOM in exercise African Lion 2019 and continue support to USEUCOM/USAFRICOM through engagement with NATO's Maritime Interdiction Operations Training Center (MIOTC).
- Continue modeling and simulation (M&S) of NLWs in warfighter training/gaming models and performance effects data collection/population to demonstrate/analyze NL effects and support optimization of training.
- Continue evaluation of NLWs by Service warfighting laboratories and Joint Staff, J7, Joint and Coalition Warfighting for direct user feedback of various non-lethal (NL) technologies and munitions to include policy and strategy and strategic communication.
- Continue engagement with NATO on cooperative security efforts, to include providing input for Systems Analysis and Studies (SAS) Panels and NATO assessment of NLW in appropriate allied scenarios and exercises. 
- Continue interaction with Combatant Commander staffs to evaluate emerging NLW capabilities and their utility in theater operations and Defense of the Homeland missions.
- Continue effort to assess the utility, effect, and effectiveness of technologies for incapacitating personnel, clearing facilities, stopping vehicles and vessels, and denying enemy access to protected areas. Specifically, continue vehicle stopping pilot programs for USAF and USMC.
- Continue to identify, test, and evaluate newly developed commercial products that may meet Joint service requirements for specific non-lethal capability set common items.
- Continue program management support for Joint and Allied Exercise, Experimentation, Demonstration and Assessment efforts.
- Continue support of Combatant Commanders (CCMD) by demonstrating and assessing NLW capabilities for multiple priority mission areas, such as port opening operations; Humanitarian Assistance and Disaster Relief (HA/DR) and Counter-Transnational Organized Crime (CTOC) operations; and harbor and in-transit security operations.
- Continue leadership of the NATO Special Area Study 133 (SAS-133) panel addressing challenges in fielding NL capabilities.
- Complete the 2018 NATO Non-Lethal Technology Exercise-Counter Unmanned Aerial Systems (NNTEX-18C).
                                                        
                                                         
                                                             6.019
                                                             0
                                                        
                                                         
                                                             6.019
                                                             0
                                                             - Continue support of two CCMDs by demonstrating and assessing NLW capabilities for vessel interdiction and counter-migration exercises.
- Continue modeling and simulation (M&S) of NLWs in warfighter training/gaming models and performance effects data collection/population to demonstrate/analyze NL effects and support optimization of training.
- Continue evaluation of NLWs by Service warfighting laboratories and Joint Staff, J7, Joint and Coalition Warfighting for direct user feedback of various non-lethal (NL) technologies and munitions to include policy and strategy and strategic communication.
- Continue engagement with NATO on cooperative security efforts, to include providing input for Systems Analysis and Studies (SAS) Panels and NATO assessment of NLW in appropriate allied scenarios and exercises. 
- Continue interaction with Combatant Commander staffs to evaluate emerging NLW capabilities and their utility in theater operations and Defense of the Homeland missions.
- Continue effort to assess the utility, effect, and effectiveness of technologies for incapacitating personnel, clearing facilities, stopping vehicles and vessels, and denying enemy access to protected areas. Specifically, complete vehicle stopping pilot programs for USAF and USMC.
- Continue to identify, test, and evaluate newly developed commercial products that may meet Joint service requirements for specific non-lethal capability set common items.
- Continue program management support for Joint and Allied Exercise, Experimentation, Demonstration and Assessment efforts.
- Continue support of Combatant Commanders (CCMD) by demonstrating and assessing NLW capabilities for multiple priority mission areas, such as port opening operations; Humanitarian Assistance and Disaster Relief (HA/DR) and Counter-Transnational Organized Crime (CTOC) operations; and harbor and in-transit security operations.
- Complete leadership of the NATO Special Area Study 133 (SAS-133) panel addressing challenges in fielding NL capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.336M from FY19 to FY20 is a result of the greater demand for experimentation, demonstration and assessment of NL capabilities.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0602651M/0000
                                                     Joint Non-Lethal Weapons Applied Research
                                                     
                                                         6.229
                                                         6.349
                                                         6.346
                                                         6.346
                                                         6.343
                                                         6.468
                                                         6.600
                                                         6.732
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603651M/3022
                                                     Joint Non-Lethal Weapons Advanced Technology Development
                                                     
                                                         13.090
                                                         13.313
                                                         13.307
                                                         13.307
                                                         13.301
                                                         13.564
                                                         13.840
                                                         14.116
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The JNLW Program strategy is to pursue the fielding of NLW systems through modifying Commercial-Off-The-Shelf (COTS) products for near term capabilities and the development of new technology NLW systems in various stages of acquisition. These are balanced with efforts in state-of-the-art technology investment, experimentation, and modeling and simulation. The acquisition strategy for each weapon system is largely Lead Service dependent. The JNLWP provides RDT&E funding while the Services are responsible for procurement and operations and maintenance funding. For complex development programs, such as directed energy research, JNLWP RDT&E funds will support each Service's RDT&E joint application efforts.
                                             N/A
                                        
                                         
                                             Joint Program funds are prioritized and provided to the USA, USAF, USN, USMC, SOCOM, and USCG in support of NLW research and development efforts.  Each Cost Category Item does not correlate to an individual project/effort.  They fund multiple non-lethal projects/efforts that are incrementally funded throughout the fiscal year as each service identifies the project/effort requiring funding.  October award dates reflect the start of incremental funding and does not indicate that the full amount will be awarded in October.
                                             
                                                 
                                                     Product Development
                                                     Joint Program funds are prioritized and provided to the USA, USAF, USN, USMC, SOCOM, and USCG in support of NLW research and development efforts.  Each Cost Category Item does not correlate to an individual project/effort.  They fund multiple non-lethal projects/efforts that are incrementally funded throughout the fiscal year as each service identifies the project/effort requiring funding.  October award dates reflect the start of incremental funding and does not indicate that the full amount will be awarded in October.
                                                     
                                                         
                                                             NLW Product Development
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 55.742
                                                                 
                                                                     1.129
                                                                     2017-10
                                                                
                                                                 
                                                                     3.192
                                                                     2018-10
                                                                
                                                                 
                                                                     2.757
                                                                
                                                                 
                                                                     2.757
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NLW Product Development
                                                             MIPR
                                                             SOCOM
                                                             McDill AFB, FL
                                                             
                                                                 26.340
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.289
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NLW Product Development
                                                             Various
                                                             NSWC
                                                             Various
                                                             
                                                                 46.952
                                                                 
                                                                     3.841
                                                                     2017-10
                                                                
                                                                 
                                                                     6.175
                                                                     2018-10
                                                                
                                                                 
                                                                     6.297
                                                                
                                                                 
                                                                     6.297
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NLW Product Development
                                                             MIPR
                                                             USAF
                                                             Ft. Sam Houston AFB, TX
                                                             
                                                                 58.886
                                                                 
                                                                     0.690
                                                                     2017-10
                                                                
                                                                 
                                                                     0.525
                                                                     2018-10
                                                                
                                                                 
                                                                     0.515
                                                                
                                                                 
                                                                     0.515
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NLW Product Development
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 33.719
                                                                 
                                                                     1.475
                                                                     2017-10
                                                                
                                                                 
                                                                     0.475
                                                                     2018-10
                                                                
                                                                 
                                                                     0.395
                                                                
                                                                 
                                                                     0.395
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NLW Product Development
                                                             Various
                                                             Uniformed Services
                                                             Various
                                                             
                                                                 177.416
                                                                 
                                                                     7.774
                                                                     2017-10
                                                                
                                                                 
                                                                     7.718
                                                                     2018-10
                                                                
                                                                 
                                                                     9.629
                                                                
                                                                 
                                                                     9.629
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year NLW Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 65.401
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 65.401
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             NLW Support Cost
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 17.374
                                                                 
                                                                     0.618
                                                                     2017-10
                                                                
                                                                 
                                                                     0.632
                                                                     2018-10
                                                                
                                                                 
                                                                     0.737
                                                                
                                                                 
                                                                     0.737
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     The JNLW Management Support was previously incorporated into the various cost categories instead of being displayed in the corresponding section of the R-3.  The Management Services section of the R-3 now reflects the amounts for civilian salaries and contractor program management.  The funding fluctuates across the R-2A categories based on the demand signals of the Services, USSOCOM, and the USCG.
                                                     
                                                         
                                                             JNLW Management Support
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 25.305
                                                                 
                                                                     8.407
                                                                     2017-10
                                                                
                                                                 
                                                                     8.575
                                                                     2018-10
                                                                
                                                                 
                                                                     8.136
                                                                
                                                                 
                                                                     8.136
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 40.721
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 40.721
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2319
                                                     
                                                         
                                                             Counter Vehicle: Radio Frequency Vehicle Stopping (RFVS)  Technologies: Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Counter Vessel: Vessel Stopping Prototype (VSP) Technology Development: Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Counter Vessel: Vessel Stopping Prototype (VSP) Technology Development: Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Counter Vessel: Vessel Stopping Prototype (VSP) Technology Development: Advanced Demonstration Model (ADM) Development and Integration on Alternative Platform
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Counter Vessel: Vessel Stopping Prototype (VSP) Technology Development: Land-Based Validation and Verification Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Counter Vessel: Vessel Stopping Prototype (VSP) Technology Development: ADM Integration on Primary Platform
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Millimeter Wave (mmW) Radio Frequency (RF): Active Denial Technologies (ADT): Size Weight Power and Cooling Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Millimeter Wave (mmW) Radio Frequency (RF): Active Denial Technologies (ADT): ADM Military Utility Assessment (MUA)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Counter Personnel: Long Range Suppression Prototype: Ballistics and qualification testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0603860N
                                 JT Precision Approach & Ldg Sys
                                 71
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     1128.971
                                     103.984
                                     101.566
                                     51.341
                                     51.341
                                     32.871
                                     28.910
                                     17.435
                                     11.545
                                     Continuing
                                     Continuing
                                
                                 A. Mission Description and Budget Item Justification

The Joint Precision Approach and Landing System (JPALS) is the primary precision approach and landing system for CVN and LHA/D ships to support aircraft without SPN-46 ACLS capability including F-35B, F-35C, MQ-25A and future platforms. JPALS ship systems are required to provide CVN and LHA/D ships a primary precision approach capability during night and instrument flight conditions, including coupled approach capability to a hover transition point for LHA/D ships, and coupled approach to the deck (auto-land) capability aboard CVN ships. JPALS also provides the over-the-air inertial alignment capability for CVN and LHA/D ships to support aircraft platforms without Link-4A capability, including
F-35, MQ-25A and future platforms. JPALS Early Operational Capability is required to support initial F-35 operational deployments in FY18. JPALS efforts include addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.


JUSTIFICATION FOR BUDGET ACTIVITY:  This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in high fidelity and realistic operating environments.
                                 
                                     
                                         106.391
                                         101.566
                                         52.553
                                         52.553
                                    
                                     
                                         103.984
                                         101.566
                                         51.341
                                         51.341
                                    
                                     
                                         -2.407
                                         0.000
                                         -1.212
                                         -1.212
                                    
                                     
                                         
                                             -2.407
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.232
                                                     -1.232
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.020
                                                     0.020
                                                
                                            
                                        
                                    
                                     Technical: N/A
 
Schedule: N/A    

Financial: FY 2020 decrease of $1.212M is due the realignment of funds in preparation for MS C in 2nd quarter FY 2019.
                                
                                 
                                     
                                         2329
                                         JPALS
                                         238
                                         
                                             1128.971
                                             103.984
                                             101.566
                                             51.341
                                             51.341
                                             32.871
                                             28.910
                                             17.435
                                             11.545
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The restructured Joint Precision Approach and Landing System (JPALS) program (post Nunn-McCurdy certification) completed a successful MS B and entry into the Engineering and Manufacturing Development (EMD) phase in June 2016. This budget reflects the Department of Defense certified Component Cost Position of the restructured JPALS program that funds the developmental, testing, and integration activities to implement and field JPALS ship systems that deliver the primary precision approach, landing, on-deck inertial alignment, surveillance, and auto-land capability for current and future low observable manned and unmanned platforms onboard all CVN and LHA/D ships. JPALS Early Operational Capability (EOC) is required to support initial F-35 operational deployments. JPALS provides for development, integration, installation, and test of JPALS on CVN and LHA/D ships in accordance with the Joint Requirements Oversight Council (JROC) March 2016 approved JPALS Capability Development Document (CDD). JPALS Engineering Development Model (EDM) articles have been delivered to support JPALS EMD activities. JPALS EDMs will be installed at shore based test facilities and (temporarily) on CVN and LHA/D ships to support F-35B/C developmental and operational testing and MQ-25A concept refinement, system requirements identification, allocation, surrogate risk reduction, and test. Two JPALS EDMs were procured to support testing and F-35 shipboard operational deployments. JPALS will continue to invest in software development in direct support of precision approach and auto-land capabilities for the F-35B/C, MQ-25A, and future air platforms. JPALS effort includes addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.
                                             
                                                 
                                                     JPALS Ship Systems and Test
                                                     JPALS provides for development, integration, installation, and test of Sea-Based JPALS on CVN and LHA/D ships.
                                                     
                                                         
                                                             98.548
                                                             0
                                                             Continue JPALS development and test activities in preparation for System Verification Review (SVR) and Production Readiness Review (PRR). Complete Test Readiness Review (TRR). Enter Initial Operational Test and Evaluation (IOT&E) phase.  Perform JPALS IT-B1 in 2nd quarter and IT-B2/3 in 3rd and 4th quarter. Install JPALS on LHD-1 to support F-35B operational deployments and EOC. Support F-35B preparation for and operational deployments. Perform Maintenance Demonstrations (M-Demo) in 4th quarter.  Address broadened cyber-security requirements to remain compliant with software cyber-security directives and information assurance mandates.  Continue preparation for MS C and LRIP production, including release of LRIP Request of Proposal (RFP) and Acquisition Strategy update.
                                                        
                                                    
                                                     
                                                         
                                                             95.980
                                                             0
                                                             Attain MS C in 2nd quarter.  Perform System Verification Review (SVR) and Integrated Logistics Assessment (ILA) in 1st quarter and Production Readiness Review (PRR) in 2nd quarter. Award LRIP contract in 3rd quarter.  Support F-35 operational deployments.
                                                        
                                                         
                                                             45.540
                                                             0
                                                        
                                                         
                                                             45.540
                                                             0
                                                             Begin Operational Test (OT). Continue to support F-35 operational deployments. Conduct Interactive Electronic Technical Manuals (IETM) Validation and Verification, complete Maintenance Demonstration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $50.440M from FY 2019 to FY 2020 is due to EMD phase ramping down.
                                                    
                                                
                                                 
                                                     Joint Strike Fighter (JSF) F-35B Marine Corp STOVL and F-35C Navy Carrier Variant Support
                                                     Provide technical development, shore based, and ship based support for F-35B and F-35C JPALS
Integration and Developmental Test (DT) and Operational Test (OT) events. Provide JPALS system certification and
documentation to certify shipboard all weather precision approach capability for F-35 operational test and deployments.
                                                     
                                                         
                                                             3.999
                                                             0
                                                             Support F-35B/C shipboard OT JPALS training, and analysis of accumulated data (accuracy, reliability, availability). Support preparation for F-35 operational deployments.  Deploy JPALS in support of F-35B operational deployments on LHD-1 and LHD-2.
                                                        
                                                    
                                                     
                                                         
                                                             4.020
                                                             0
                                                             Continue support of F-35 operational deployments of JPALS UDB capable F-35 aircraft including delivery, installation, and ship rider support of the JPALS Early Operational Capability (EOC) units onto ships. Begin planning of JPALS two-way, autoland, and M-code implementation into F-35 aircraft.
                                                        
                                                         
                                                             4.101
                                                             0
                                                        
                                                         
                                                             4.101
                                                             0
                                                             Continue support of operational deployments of JPALS UDB capable F-35 aircraft including delivery, installation, and ship rider technical support of the JPALS Early Operational Capability (EOC) units onto ships. Continue planning of JPALS two-way, autoland, and M-code implementation into F-35 aircraft.  Begin development of JPALS two-way and autoland implementation into F-35 aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.081M from FY 2019 to FY 2020 is due to engineering efforts for development of JPALS two-way and autoland implementation into F-35 aircraft.
                                                    
                                                
                                                 
                                                     MQ-25 Support
                                                     Provide technical support, lab support, requirements identification, allocation and test activities for MQ-25. Support MQ-25 concept refinement, requirements development, integration specifications, and risk reduction activities for JPALS integration. Support MQ-25 concept refinement and JPALS integration and developmental activities.
                                                     
                                                         
                                                             1.437
                                                             0
                                                             Support MQ-25 risk reduction activities, MS B efforts, and continue Engineering and Manufacturing Development phase activities to integrate and test JPALS capabilities. Participate in MQ-25 source selection as GPS Guidance Quality and Precision Approach Navigation subject matter expert.
                                                        
                                                    
                                                     
                                                         
                                                             1.566
                                                             0
                                                             Provide support to MQ-25 to include JPALS algorithm integration support to Aircraft OEM, validation and verification activities supporting the aircraft software development, support M-code implementation of JPALS, support development of the Patuxent River MQ-25 Systems Integration Lab, and preparation for future testing.
                                                        
                                                         
                                                             1.700
                                                             0
                                                        
                                                         
                                                             1.700
                                                             0
                                                             Continue JPALS algorithm integration support and testing.  Prepare JPALS system integration lab at Patuxent River for MQ-25 shore testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in $.134M from FY 2019 to FY 2020 is due to engineering efforts required for JPALS system integration lab support.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2867
                                                     JPALS
                                                     
                                                         0.000
                                                         38.094
                                                         92.695
                                                         92.695
                                                         100.243
                                                         46.728
                                                         12.193
                                                         5.575
                                                         5.808
                                                         301.336
                                                    
                                                
                                            
                                             Technology Development phase was conducted jointly by NAVAIRSYSCOM (PMA-213), USAF Electronic Systems Command (Global Air) and multiple industry partners.  This effort provided the concept of operations, performance specifications and technology readiness levels necessary to provide the foundation from which to launch the Increment 1 System Development and Demonstration (SDD) phase development.  Joint Precision Approach and Landing System (JPALS) reached MS-B on 14 July 2008 and the SDD phase development contract was awarded on 17 July 2008.  Tasking consisted of sea-based JPALS, related ship and airborne reference systems, end-to-end software algorithms, necessary ship installation hardware, test equipment, system simulation software, and other RDT&E deliverable products. The SDD contract was decided after full and open competition.  JPALS is being developed by the Navy with an open system architecture in order to facilitate the compatible integration of many different aircraft and avionics architectures. JPALS provides for development, integration, installation, and test of Sea-Based JPALS to meet Initial Operation Capability of CVN and LHA/D ships in accordance with the JPALS Capability Development Document (CDD).  Additionally, this requirement provides critical enabling technology for Joint Strike Fighter (JSF) F-35B Marine Corps Short Take-Off and Vertical Landing (STOVL) and F-35C Navy Carrier Variant, ship-based MQ-25A, and future Navy and Marine Corps air platforms.

As a result of the DON Resource and Requirements Review Board approved PALC Roadmap, the JPALS production phase was deferred to include design improvements to provide manned and unmanned aircraft with autoland capabilities.  The current Engineering and Manufacturing Development (EMD) contract was modified in FY14 to add detailed requirements and design trade studies to identify specific system design improvements. An extension for pre-Milestone B efforts was  awarded in fourth quarter FY15. 

A Development RFP Release Decision Point (DRRDP) Defense Acquisition Board (DAB) was completed and the RFP for JPALS EMD 16 was released on 24 November 2015. A Milestone B (MS B) DAB was completed 02 June 2016. The MS B Acquisition Decision Memorandum (ADM) was approved 27 June 2016, which granted entry into the EMD phase for the restructured JPALS program and officially completed all actions required to exit Nunn-McCurdy.  JPALS now has an approved Acquisition Program Baseline (APB) and has been designated an Acquisition Category (ACAT) 1C program. Sole Source contract was awarded to Raytheon in fourth quarter FY16.
                                             Milestone C scheduled for second quarter FY19.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The Primary Hardware Development contract with Raytheon is a CPIF contract. The increase to JPALS Modifications from FY 2019 to FY 2020 is due to ramping up efforts for ARC-210 modifications required to support JPALS.
                                                     
                                                         
                                                             Ship Integration
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 55.390
                                                                 
                                                                     12.482
                                                                     2017-11
                                                                
                                                                 
                                                                     12.296
                                                                     2018-11
                                                                
                                                                 
                                                                     7.725
                                                                
                                                                 
                                                                     7.725
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - EMD Phase I
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Fullerton, CA
                                                             
                                                                 410.181
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 410.181
                                                                 410.181
                                                            
                                                        
                                                         
                                                             Primary Hardware Development -  New EMD Contract
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Fullerton, CA
                                                             
                                                                 68.190
                                                                 
                                                                     60.693
                                                                     2017-11
                                                                
                                                                 
                                                                     60.860
                                                                     2018-11
                                                                
                                                                 
                                                                     30.073
                                                                
                                                                 
                                                                     30.073
                                                                     2019-11
                                                                
                                                                 40.100
                                                                 259.916
                                                                 259.916
                                                            
                                                        
                                                         
                                                             JPALS Modifications for ARC-210
                                                             C
                                                             CPFF
                                                             RCI
                                                             Cedar Rapids, IA
                                                             
                                                                 5.104
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.849
                                                                     2018-11
                                                                
                                                                 
                                                                     2.650
                                                                
                                                                 
                                                                     2.650
                                                                     2019-11
                                                                
                                                                 0.700
                                                                 10.303
                                                                 10.303
                                                            
                                                        
                                                         
                                                             Risk Reduction for Auto-land - FFRDC Support
                                                             FFRDC
                                                             JHU
                                                             Laurel, MD
                                                             
                                                                 0.493
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.493
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in the FYDP
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 249.870
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 249.870
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Decrease in Systems Engineering support between FY 2019 and FY 2020 is due to EMD phase ramping down.
                                                     
                                                         
                                                             Systems Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 175.381
                                                                 
                                                                     16.822
                                                                     2017-11
                                                                
                                                                 
                                                                     16.375
                                                                     2018-11
                                                                
                                                                 
                                                                     1.963
                                                                
                                                                 
                                                                     1.963
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 27.883
                                                                 
                                                                     2.659
                                                                     2017-11
                                                                
                                                                 
                                                                     2.682
                                                                     2018-11
                                                                
                                                                 
                                                                     0.725
                                                                
                                                                 
                                                                     0.725
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support Costs non longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.514
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 21.514
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     The increase in Operational Test & Evaluation between FY 2019 and FY 2020 is in support of FY 2020 scheduled test events to include TRR, OTRR-2, Techeval-IOT&E Phase 2, and M-DEMO OT.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 69.646
                                                                 
                                                                     6.637
                                                                     2017-11
                                                                
                                                                 
                                                                     2.772
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 4.308
                                                                 
                                                                     0.637
                                                                     2017-11
                                                                
                                                                 
                                                                     0.638
                                                                     2018-11
                                                                
                                                                 
                                                                     0.726
                                                                
                                                                 
                                                                     0.726
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.387
                                                                
                                                                 
                                                                     6.387
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.387
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 22.717
                                                                 
                                                                     3.035
                                                                     2017-11
                                                                
                                                                 
                                                                     3.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.917
                                                                
                                                                 
                                                                     0.917
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PM Support-MSS
                                                             C
                                                             CPFF
                                                             Amelex
                                                             Pax River, MD
                                                             
                                                                 14.036
                                                                 
                                                                     0.808
                                                                     2017-11
                                                                
                                                                 
                                                                     0.829
                                                                     2018-11
                                                                
                                                                 
                                                                     0.133
                                                                
                                                                 
                                                                     0.133
                                                                     2019-11
                                                                
                                                                 1.069
                                                                 16.875
                                                                 16.875
                                                            
                                                        
                                                         
                                                             PM Support-MSS
                                                             C
                                                             CPFF
                                                             Avian
                                                             Pax River, MD
                                                             
                                                                 1.592
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.592
                                                                 1.592
                                                            
                                                        
                                                         
                                                             PM Support-MSS
                                                             C
                                                             CPFF
                                                             SAIC
                                                             Pax River, MD
                                                             
                                                                 2.346
                                                                 
                                                                     0.141
                                                                     2017-11
                                                                
                                                                 
                                                                     0.142
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.629
                                                                 2.629
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.320
                                                                 
                                                                     0.070
                                                                     2017-11
                                                                
                                                                 
                                                                     0.073
                                                                     2018-11
                                                                
                                                                 
                                                                     0.042
                                                                
                                                                 
                                                                     0.042
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     JPALS
                                                     
                                                         
                                                             Acquisition Milestones: MS C
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Early Operating Capability (EOC)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering and Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: System Verification Review (SVR)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: System Verification Review (SVR) 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: Integrated Logistics Assessment (ILA)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Awards: LRIP Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test and Evaluation (IOT&E) Phase 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: JPALS Operational Test Readiness Review (OTRR)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Readiness Review (PRR)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
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                                 Directed Energy and Electric Weapon System
                                 72
                                 2020
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                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     14.379
                                     92.856
                                     142.814
                                     118.169
                                     118.169
                                     80.903
                                     70.639
                                     38.359
                                     34.472
                                     Continuing
                                     Continuing
                                
                                 This program element will transition Directed Energy and Electric Weapon Systems (DE&EWS) technology from Science and Technology (S&T) research to the Technology Maturation and Risk Reduction phase, ultimately leading to acquisition initiation for the Surface/Subsurface Navy.

DE&EWS consist of multiple breakthrough technologies including: laser weapons that provide for speed-of-light engagements at tactically significant ranges resulting in savings realized by minimizing the use of defensive missiles and projectiles; electromagnetic launch of projectiles that will significantly increase firing ranges imposing greater cost to adversaries of ballistic and air defense missile engagements; enhance the land attack mission; and fielding of high power radio frequency systems for non-kinetic electronic attack and active denial technology, allowing for non-lethal determination of threat intent beyond small arms fire ranges. 

Development of DE&EWS includes: Weapons Grade High Energy Lasers, Electromagnetic Railgun (EMRG) Weapon Systems, High Power Radio Frequency Weapon/Sensor Systems, and other systems/capabilities.

Project 2731 - High Energy Laser Counter ASCM Project (HELCAP):  Defeating Anti-Ship Cruise Missiles (ASCMs) with a laser weapon system presents several technical challenges (e.g. high atmospheric turbulence, target acquisition and identification, target tracking, aim point maintenance, automatic aim point placement, jitter control). The High Energy Laser Counter ASCM Project (HELCAP) will assess, develop, experiment, and demonstrate the various laser weapon system technologies and methods of implementation (e.g. laser sources, mission analysis, lethality, advanced beam control with atmospheric mitigation, target and tracking sensors, control systems) required to defeat ASCMs in a crossing engagement.

FY 2020 funding will provide for automated laser weapon control activities and initiate planning and establish test assets and test site preparations to enable FY 2022-2023 counter ASCM detect to defeat demonstrations.

Project 3402 - The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY16 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  SNLWS leverages mature technology to deliver a proven laser weapon capability to the Fleet integrated with the Combat System.  SNLWS development leverages the Office of Naval Research (ONR) efforts on the Solid State Laser (SSL) Quick Reaction Capability (QRC) and Solid State Laser (SSL) Technology Maturation (TM) efforts.
  
The FY 2020 funding supports completion of the system build, review and delivery of the Technical Data Package, preparation for conduct of Factory Qualification Testing (FQT), and Packaging, Handling, Storage and Transportation (PHS&T) of one system.

Project 9823 - Lasers for Navy Applications:  Low Power Module (LPM) development will provide near-term, directed energy, shipboard Counter-Intelligence, Surveillance, and Reconnaissance (C-ISR) capabilities to dazzle Unmanned Aerial Systems (UASs) and other platforms that will address urgent operational needs of the Fleet. FY 2018 was the first year of funding and supported the design, development and procurement of eight standalone units over the FYDP, for deployment on DDG 51 surface combatants.  The program supports the non-recurring engineering, development, procurement of long lead material, assembly and checkout, system certification, and platform integration/installation for these eight standalone units.

The FY 2020 funding supports assembly and checkout of the final increment of ODIN systems to be installed shipboard in FY 2021, as well as sustainment of installed Units 1 and 2 is initiated in FY 2020.

Project 9999 (PU C407) - Congressional Add - High Energy Storage Modules:  Advanced energy storage systems are the foundation of the electric weapons kill chain, and their applications and demands are increasing in defense and naval applications. These applications require innovative battery technologies that provide high power and energy density, and provide increased rates of discharge, while ensuring safety and optimal thermal management. High Energy Storage Modules research will involve development, assembly and initial Naval certification testing of a 1000 volt high-rate, high-power-density Lithium-ion battery pack in order to increase Naval operational capabilities. The 1000-volt battery pack will combine newly developed and patented battery cooling technologies with an established Lithium-ion battery chemistry, produced by a domestic manufacturer. High Energy Storage Modules with higher discharge rates will decrease the amount of batteries needed to meet peak shipboard power loads. This effort will substantially progress the state of the art for high-rate water-cooled battery packs, to help bolster Naval operational capabilities.

Project 9999 (PU C453) - Congressional Add - Surface Navy Laser Weapon System (SNLWS) Program Re-phasing:  Congress added funding in FY 2019 for re-phasing of the SNLWS development and fielding effort.  This funding supports procurement of HELIOS long lead materials in FY 2019 related to early award of the contract to Lockheed Martin Aculight.

Project 9999 (PU C440) - Congressional Add - Electromagnetic Railgun Program: Congress added funding in FY 2019 for ship-based program/technical development and ship integration related risk reduction.  Electromagnetic railgun provides increased capability for the following mission sets: Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC), and future potential for Anti-Surface Warfare (ASuW).  This funding supports the testing and refinement of pulse current transfer, mount, and hypervelocity projectile component development.  In addition, this project supports the continuing effort to define and evolve requirements related to mount and platform interface management and maturations of specifications for tactical railgun weapon system.
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                                     The FY 2019 net funding decrease in the amount of $80.530 million consists of the following:  A $106.430 million decrease to the SNLWS Program PU 3402; a $15.9 million Congressional add for the SNLWS rephrasing and a $10 million Congressional add for the Electromagnetic Railgun Program.

The funding increase from PB19 to PB20 for FY 2020 includes $2.3 million to support Optical Dazzling Interdictor, Navy (ODIN) Sustainment; and $9.0 million for the High Energy Laser Counter ASCM Project (HELCAP) to address laser technology for ACSM threats.
                                
                                 
                                     
                                         2731
                                         High Energy Laser Counter ASCM Project (HELCAP)
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                                             0.000
                                             0.000
                                             9.000
                                             9.000
                                             19.000
                                             17.000
                                             3.000
                                             0.000
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is not a new start in FY20 as efforts associated with RHEL PH II now titled HELCAP were ongoing in PE 0603801N. Due to technology maturation, a portion of HELCAP program efforts now fall into BA04.
                                             The High Energy Laser Counter ASCM Project (HELCAP) will expedite the development, experimentation, integration and demonstration of critical technologies to defeat crossing Anti-Ship Cruise Missiles (ASCM) by addressing the remaining technical challenges, e.g.: atmospheric turbulence, automatic target identification and aim point selection, precision target tracking with low jitter in high clutter conditions, advanced beam control, and higher power HEL development. HELCAP will assess, develop, experiment, and demonstrate the various laser weapon system technologies and methods of implementation required to defeat ASCMs in a crossing engagement.
                                             
                                                 
                                                     High Energy Laser Counter ASCM Project (HELCAP)
                                                     The High Energy Laser Counter ASCM Project (HELCAP) will expedite the development, experimentation, integration and demonstration of critical technologies to defeat crossing Anti-Ship Cruise Missiles (ASCM) by addressing the remaining technical challenges, e.g.: atmospheric turbulence, automatic target identification and aim point selection, precision target tracking with low jitter in high clutter conditions, advanced beam control, and higher power HEL development. HELCAP will assess, develop, experiment, and demonstrate the various laser weapon system technologies and methods of implementation required to defeat ASCMs in a crossing engagement.  

HELCAP will leverage the knowledge gained in the Navy Laser Family of Systems (NLFoS) efforts: 
- Alternative Laser Sources for higher powers, also known as the Ruggedized High Energy Laser (RHEL) activities;
- Solid State Laser Tech Maturation activities that provides initial key enabling technical solutions in high power lasers and beam control, and will provide opportunities for single ship operational and sustainment learning;
- Surface Navy Laser Weapon System Increment 1 (SNLWS Inc. 1) project that provides the initial combat system integration and installation knowledge for Aegis platforms, and multi-ship battle force operations knowledge; 
- Optical Dazzling Interdictor Navy (ODIN) that provides Counter-ISR technical and fleet operational knowledge.

This leveraged knowledge and new HELCAP technical solutions to the C-ASCM problem will enable a fully informed decision to rapidly field an integrated, fleet ready, HEL Weapon.
  
HELCAP activities include assessment, development, and experimentation associated with lethality, advanced beam control, and laser sources being conducted with advanced technology development (BA 03) funds under PE 0603801N Innovative Naval Prototypes (INP) Advanced Technology Development, as well as technology integration to support automated laser weapon control in "integrated detect to defeat demonstrations" conducted within this program element (PE).
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                                                             N/A.
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                                                             0
                                                        
                                                         
                                                             9.000
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                                                             The FY 2020 funding supports automated laser weapon control activities, as well as the initiation of planning and establishment of test assets and test site preparations to enable FY 2022-2023 counter ASCM detect to defeat demonstrations. FY 2020 tasks include:

- Perform Systems Engineering activities to ensure that the advanced technology development (BA 03) HELCAP products being produced under PE 0603801N appropriately interface with automated laser weapon control and planned counter ASCM detect to defeat demonstrations.
- Perform additional mission analysis to ensure counter ASCM detect to defeat demos are representative of future concepts of operations.  
- Perform automated laser weapon control system design and fabricate tasks including laser weapon control, laser weapon console, and target acquisition handover.   Activities may include requirements flow-down, design reviews, interface documents, and identification of long lead procurements,  
- Initiate planning to enable FY 2022-2023 counter ASCM detect to defeat demonstrations.  This may include requirements development, draft integrated test plans, confirm test site selection and initial approvals, and identification of long lead test articles. 
- Initiate establishment of test asset procurements and site preparation to enable FY 2022-2023 counter ASCM detect to defeat demonstrations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects the initial year of Advanced Component Development & Prototypes (BA 04) investment for HELCAP.
                                                    
                                                
                                            
                                             The HELCAP is an initiative that provides for an industry-developed testbed for government test and evaluation and demonstration of a high energy laser system capable of defeating an anti-ship cruise missile.   Competition was utilized to select the industry provider of the beam control testbed.  The testbed is being designed to accept technology insertion from other industry providers.  These activities are being performed under PE 0603801N.   The government is then integrating additional auxiliary systems and performing FY 2022-2023 counter ASCM detect to defeat demonstrations at government test sites.
                                             - Conduct Laser Weapon Control Design Reviews
- Procure Laser Weapon Control Hardware
- Conduct Test and Evaluation of Laser Weapon Control
- Document HELCAP ASCM Mission Analysis
- Conduct ASCM detect to defeat experimentation
- Procure ASCM detect to defeat test hardware
- Conduct ASCM detect to defeat test site preparations
- ASCM detect to defeat demonstration test execution
- ASCM detect to defeat demonstration post-test documentation
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                                                             Mission Analysis: HELCAP: Mission Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat demonstration planning: HELCAP: ASCM detect to defeat demonstration planning
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat demonstration test site long lead assets and preparation: HELCAP: ASCM detect to defeat demonstration test site
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat experimentation: HELCAP: ASCM detect to defeat experimentation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat demonstration hardware integration and test preparation: HELCAP: ASCM detect to defeat demonstration hardware integration and test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat demonstration test execution: HELCAP: ASCM detect to defeat demonstration test execution
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ASCM detect to defeat demonstration post-test documentation: HELCAP: ASCM detect to defeat demonstration post-test documentation
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3402
                                         Surface Navy Laser Weapon System (SNLWS)
                                         
                                             0.000
                                             47.441
                                             83.807
                                             89.234
                                             89.234
                                             56.282
                                             47.250
                                             29.451
                                             30.032
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 3402 - The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY16 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  SNLWS leverages mature technology to deliver a proven laser weapon capability to the Fleet integrated with the Combat System.  SNLWS development leverages the Office of Naval Research (ONR) efforts on the Solid State Laser (SSL) Quick Reaction Capability (QRC) and Solid State Laser (SSL) Technology Maturation (TM) efforts.
  
The FY20 funding supports completion of the system build, review and delivery of the Technical Data Package, preparation for conduct of Factory Qualification Testing (FQT), and Packaging, Handling, Storage and Transportation (PHS&T) of one system.
                                             
                                                 
                                                     SNLWS Development
                                                     
                                                         
                                                             32.000
                                                             0
                                                             - Initiated SNLWS development.  This included system hardware and software design and documentation development; non-recurring system/sub-system/component engineering and management; and component/sub-system procurement, assembly, and testing.
- Initiated systems engineering efforts for laser, mount, beam transport, power and cooling, and systems/ship integration.  Performed functional decomposition of the system level documentation into sub-system level requirements for the laser, weapon mount, beam control architecture, power and cooling sub system and ship interface requirements, and conducted reviews.
- Conducted System Requirements Review (SRR) of system design and interfaces.
- Conducted System Functional Review (SFR) of system/subsystem specifications and interfaces.
- Completed SSR/SFR.
- Initiated development of Preliminary Design Data/Package.
- Conducted SNLWS Technical Interchange Meetings (TIMs) with PEO IWS and designated field activities.
- Provided programmatic and engineering support to SNLWS Integrated Product Teams (IPTs) and Working Groups (WGs).
- Initiated procurement of the following long lead material:  Lasers/Mirrors which includes Lasers, Fiber Amplifiers, Tracking Illuminator, Mirrors (primary & secondary); and Beam Director/Optics which includes Beam Director, Exit Windows, Optics/Optical Bench. 
- Initiated fabrication of first system consisting of a Higher Energy Laser Weapon System combined with a C-ISR capability for countering UAS-mounted sensors.
- Developed and delivered required contract deliverables/documentation.
                                                        
                                                    
                                                     
                                                         
                                                             55.410
                                                             0
                                                             - Continue SNLWS development.  This includes creating an A-Specification which meets the requirements in the System Scope Document (SSD); conducting systems engineering efforts for laser, mount, beam transport, power and cooling, and systems/ship integration; continuing system design that meets the A-Specification and Government furnished external (Mechanical, Electrical, and Logical) interface requirements and ship integration study requirements; initiating functional decomposition of the system level documentation into sub-system level requirements for the laser, weapon mount, beams control architecture and transport system, power and cooling sub system and ship interface requirements.
- Develop Interface Functional Descriptions (IFDs) for the combat system baseline.
- Develop system level control and combat system interface software.
- Continue development of Preliminary Design/Technical Data Package consisting of: design documentation; non-recurring system/sub-system/component engineering and management; and component/sub-system procurement, assembly, and testing.
- Conduct SNLWS Technical Interchange Meetings (TIMs) with PEO IWS and designated field activities.
- Provide programmatic and engineering support to SNLWS Integrated Product Teams (IPTs) and Working Groups (WGs).
- Conduct Preliminary Design Review (PDR) to provide a technical assessment of the system architecture and preliminary system design and establish the allocated baseline.
- Continue procurement of materials to include:  Mount, Computer Systems, Cables/Connectors, Cameras/Illuminators, Laser Structure/Foundation, Power/Cooling Mod Kits, and Platform Mod Kits. 
- Receive and integrate government furnished Laser Weapon Control System (LWCS), Weapons Domain Laser Controller (WDLC) and Deconfliction Safety Software (DSS) GFE into final system design.
- Prepare for conduct of system Factory Qualification Test (FQT) by verifying test procedures are complete and are in compliance with approved test plans.
- Continue fabrication of first system consisting of a High Energy Laser Weapon System combined with a C-ISR capability for countering UAS-mounted sensors. 
- Develop and deliver required contract deliverables/documentation.
                                                        
                                                         
                                                             57.199
                                                             0
                                                        
                                                         
                                                             57.199
                                                             0
                                                             - Conduct Critical Design Review (CDR) to assess the system detailed design prior to fabrication of hardware and coding of software.
- Complete integration of sub-systems to include High Energy Laser Weapon System combined with a C-ISR capability for countering UAS-mounted sensors. 
- Preparation for and initiation of test events associated with contractor testing and verification of system for delivery.
- Develop and deliver required contract deliverables/documentation, including life cycle support and training documentation.
- Conduct SNLWS Technical Interchange Meetings (TIMs) with PEO IWS and designated field activities.
- Provide programmatic and engineering support to SNLWS Integrated Product Teams (IPTs) and Working Groups (WGs).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         The funding increase for LM/Aculight from FY 2019 to FY 2020 is required to support the SNLWS development efforts, such as the Critical Design Review (CDR), as a result of the re-phasing.
                                                    
                                                
                                                 
                                                     SNLWS Government and Support Engineering Services
                                                     
                                                         
                                                             15.441
                                                             0
                                                             - Conducted reviews of Requests for Proposals received from industry and conducted Source Selection.
- Developed and awarded SNLWS Increment 1 contract.
- Supported System Requirements Review (SSR) conducted by the prime contractor of system/subsystem specifications and interfaces.
- Supported System Functional Review (SFR) conducted by the prime contractor of system design and interfaces.
- Supported Preliminary Design Review (PDR) engineering and analysis efforts that lead up to conduct of the formal PDR.
- Initiated AEGIS Combat System software development and integration planning, trade studies and engineering.
- Initiated DDG 51 Flight IIA Ship Integration & Installation requirements, trade studies and engineering.
- Provided engineering support of the contractor development of Interface Functional Descriptions (IFDs) for the appropriate combat system baseline.
- Initiated test planning, test facility scheduling, provision of test assets, and test procedure scoping/development to ensure traceability to system requirements to support requisite system testing upon receipt of system from the contractor.
- Initiated hardware/software development/build of Laser Weapon Control System (LWCS), Weapons Domain Laser Controller (WDLC), and Deconfliction Safety Software (DSS) to be provided as Government Furnished Equipment (GFE).
- Reviewed, commented, and approved all contractor developed and delivered contract cost, schedule, and performance related documentation.
                                                        
                                                    
                                                     
                                                         
                                                             28.397
                                                             0
                                                             - Support all management/technical efforts required in support of Preliminary Design Review (PDR) efforts leading up to and conducting the formal PDR.
- Support all management/technical efforts required in support of Critical Design Review (CDR) efforts leading up to conduct of the formal CDR in FY 2020.
- Continue review of all contractor provided engineering, design, production readiness, and test documentation.  
- Conduct Technical Interchange Meetings (TIMs) with contractor and government personnel.
- Provide programmatic and engineering support to government-led Integrated Product Teams (IPTs) and Working Groups (WGs).
- Complete hardware/software build of Laser Weapon Control System (LWCS), Weapons Domain Laser Controller (WLDC) and Deconfliction Safety Software (DSS) and provide to contractor as GFE.
- Continue AEGIS Combat System software engineering, development, and integration; conduct Levels 1-5 integration and testing.  
- Continue DDG 51 Flight IIA Ship Integration and Installation engineering ship data package development, review, and approval.
- Finalize test plans, procedures, and schedules that ensure traceability to system requirements as part of required contractor testing.
- Review/comment/approve deliverables provided by the contractor.
- Develop and deliver programmatic and technical documentation to support all requisite cost, schedule, and performance reporting requirements.
                                                        
                                                         
                                                             32.035
                                                             0
                                                        
                                                         
                                                             32.035
                                                             0
                                                             - Continue review of all contractor provided engineering, design, production readiness, and test documentation.  
- Conduct Technical Interchange Meetings (TIMs) with contractor and government personnel.
- Provide programmatic and engineering support to government-led Integrated Product Teams (IPTs) and Working Groups (WGs).
- Continue AEGIS Combat System software engineering, development, and integration; conduct Levels 1-5 integration and testing.  
- Execute DDG 51 Flight IIA Ship Integration and Installation in FY 2021.
- Execute planned test events and conduct analysis of test results.
- Support efforts leading up to the Factory Qualification Test (FQT)in FY 2021 for contractor developed components/ subsystems/systems.
- Review/comment/approve deliverables provided by the contractor.
- Update and implement programmatic and technical documentation developed to support all requisite cost, schedule, and performance reporting requirements.
- Prepare drawings, support ship checks and preparation for system Shipboard Installation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         The funding increase for SNLWS Government and Engineering Services from FY 2019 to FY 2020 supports the increased government requirements for preparation for and initiation of shipboard integration, checkout and testing.
                                                    
                                                
                                            
                                             The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY 2016 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  The acquisition strategy permits accelerated fielding of laser weapon systems in the Fleet.  The acquisition strategy consists of a baseline development and production of a single test unit followed by options for fixed price production units.
                                             - Conduct SNLWS Source Selection.
- Award SNLWS contract.
- Conduct System Requirements Review.
- Conduct System Functional Review.
- Develop/deliver Laser Weapon Control System (LWCS) as GFE.
- Conduct Preliminary Design Review.
- Conduct Final Design Review.
- Develop/deliver Deconflication Safety Software (DSS) as GFE.
- Develop/deliver Weapons Domain Laser Controller (WDLC) as GFE.
- Conduct Factory Qualification Test (FQT).
- Conduct T&E review for Contractor Test.
- Deliver Test System.
- Install, Develop, Test & Operate delivered system.
- Sustain delivered system.
- Initiate Combat System Integration & DDG 51 Flight IIA Integration/Installation Engineering.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SNLWS  Development
                                                             C
                                                             CPIF
                                                             Lockheed Martin Aculight
                                                             Bothell, WA
                                                             
                                                                 0.000
                                                                 
                                                                     32.000
                                                                     2018-01
                                                                
                                                                 
                                                                     55.410
                                                                     2018-10
                                                                
                                                                 
                                                                     57.199
                                                                
                                                                 
                                                                     57.199
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             SNLWS Systems Engineering, Program Management, GFE/GFI
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     9.066
                                                                     2017-11
                                                                
                                                                 
                                                                     13.323
                                                                     2018-11
                                                                
                                                                 
                                                                     18.121
                                                                
                                                                 
                                                                     18.121
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Ship Installation, Integration & Documentation
                                                             C
                                                             CPAF
                                                             BIW
                                                             Bath, ME
                                                             
                                                                 0.000
                                                                 
                                                                     0.103
                                                                     2018-02
                                                                
                                                                 
                                                                     2.974
                                                                     2019-01
                                                                
                                                                 
                                                                     4.850
                                                                
                                                                 
                                                                     4.850
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Combat System Integration/Licenses
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Moorestown, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     1.433
                                                                     2017-10
                                                                
                                                                 
                                                                     6.067
                                                                     2019-01
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.270
                                                                     2017-11
                                                                
                                                                 
                                                                     0.162
                                                                     2018-11
                                                                
                                                                 
                                                                     0.162
                                                                
                                                                 
                                                                     0.162
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.477
                                                                     2017-11
                                                                
                                                                 
                                                                     0.280
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.146
                                                                     2017-11
                                                                
                                                                 
                                                                     0.199
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             WR
                                                             NPS
                                                             Monterey, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             MIPR
                                                             MIT LL
                                                             Lexington, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.005
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Systems Engineering
                                                             C
                                                             CPFF
                                                             PSU EOC
                                                             Freeport, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-02
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Technical Director
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.280
                                                                     2017-11
                                                                
                                                                 
                                                                     0.324
                                                                     2018-11
                                                                
                                                                 
                                                                     0.325
                                                                
                                                                 
                                                                     0.325
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Product Support
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.182
                                                                     2017-11
                                                                
                                                                 
                                                                     0.902
                                                                     2018-11
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Installation APM
                                                             WR
                                                             NSWC Dam Neck
                                                             Dam Neck, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.168
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             SNLWS Test & Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.122
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Test & Evaluation
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.133
                                                                     2017-11
                                                                
                                                                 
                                                                     0.818
                                                                     2018-11
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Test & Evaluation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Test & Evaluation
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.707
                                                                     2017-11
                                                                
                                                                 
                                                                     0.573
                                                                     2018-11
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     SNLWS Program Management award is TBD due to the planned competitive award of follow-on contract.
                                                     
                                                         
                                                             SNLWS Program Management/Engineering Support
                                                             C
                                                             CPFF
                                                             GRYPHON Technologies
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.265
                                                                     2018-06
                                                                
                                                                 
                                                                     0.500
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Program Management/Engineering Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.950
                                                                     2018-02
                                                                
                                                                 
                                                                     1.011
                                                                     2018-12
                                                                
                                                                 
                                                                     1.012
                                                                
                                                                 
                                                                     1.012
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Travel
                                                             Various
                                                             NAVSEA
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.125
                                                                     2018-02
                                                                
                                                                 
                                                                     0.150
                                                                     2019-02
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Program Management
                                                             C
                                                             CPFF
                                                             TMB
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.162
                                                                     2018-06
                                                                
                                                                 
                                                                     0.170
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Program Management
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.670
                                                                
                                                                 
                                                                     0.670
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SNLWS Program Management
                                                             C
                                                             CPFF
                                                             Strategic Insight
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.197
                                                                     2018-06
                                                                
                                                                 
                                                                     0.144
                                                                     2018-12
                                                                
                                                                 
                                                                     0.145
                                                                
                                                                 
                                                                     0.145
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603925N_3402_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3402
                                                     
                                                         
                                                             SNLWS: Conduct SNLWS Source Selection
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Conduct System Requirements Review/System Functional Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Initial Baseline Review (IBR)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Laser Weapon Control System (LWCS) GFE to Vendor
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Deconflication Safety Software (DSS) GFE to Vendor
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Weapons Domain Laser Controller (WDLC) GFE to Vendor
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SNLWS: Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
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                                             Project 9823 - Lasers for Navy Applications:  Low Power Module (LPM) development will provide near-term, directed energy, shipboard Counter-Intelligence, Surveillance, and Reconnaissance (C-ISR) capabilities to dazzle Unmanned Aerial Systems (UASs) and other platforms that will address urgent operational needs of the Fleet. FY 2018 was the first year of funding and supported the design, development and procurement of eight standalone units over the FYDP, for deployment on DDG 51 surface combatants.  The program supports the non-recurring engineering, development, procurement of long lead material, assembly and checkout, system certification, and platform integration/installation and sustainment for these eight standalone units.

The FY 2020 funding supports assembly and checkout of the final increment of ODIN systems to be installed shipboard in FY 2021.  Additionally, sustainment of installed Units 1 and 2 begins in FY 2020 as well as installation of units 3, 4, and 5 onboard designated DDG 51 class ships.
                                             
                                                 
                                                     Low Power Module (LPM) Development
                                                     Beginning in FY 2018, Low Power Module (LPM) development efforts are being renamed Optical Dazzling Interdictor, Navy (ODIN).
                                                     
                                                         
                                                             39.625
                                                             0
                                                             - Completed System Engineering of initial design and initiated the detailed design of a train and elevation capability, pointing/tracking mount and associated hardware/software, and beam control software.  
- Conducted Technical Design Reviews #1 and #2 for system subassemblies.
- Procured/integrated sensor components (track illumination laser and Battle Damage Assessment (BDA) laser) for Units 1 and 2.
- Procured and initiated build of Units 3, 4, 5.
- Conducted shipboard integration/installation engineering/documentation development for DDG 51 class ships.
- Performed Assembly and Checkout of Units 1 and 2.  Each unit consists of:  Beam Director (Telescope, Optics, Fast Steering Mirrors); Lower Power Lasers (2); Sensors (Coarse Track, Fine Track, ISR Imaging); Computer Rack, Network Switches; and an Operator Laptop.
                                                        
                                                    
                                                     
                                                         
                                                             33.107
                                                             0
                                                             - Complete system integration, test and certifications, including electromagnetic interference, system operability, and safety.
- Complete shipboard documentation development - deliver to ship, and conduct training for ship's crew.
- Deliver Units 1 and 2 onboard designated DDG 51 class ships, conduct system turnover, and support shipboard operations.
- Complete procurement and build of Units 3, 4, and 5.
- Perform Assembly and Checkout, and integration of Units 3, 4, and 5.  Each unit consists of:  Beam Director (Telescope, Optics, Fast Steering Mirrors); Lower Power Lasers (2); Sensors (Coarse Track, Fine Track, ISR Imaging); Computer Rack, Network Switches; and an Operator Laptop.
- Procure and initiate build of Units 6, 7, and 8.
                                                        
                                                         
                                                             19.935
                                                             0
                                                        
                                                         
                                                             19.935
                                                             0
                                                             - Install Units 3, 4, and 5 onboard designated DDG 51 class ships and initiate shipboard test and checkout.
- Conduct system integration, test and certifications, including electromagnetic interference, system operability, and safety for Units 6, 7, and 8.
- Initiate shipboard documentation and training development for Units 6, 7, and 8.
- Complete shipboard test and checkout, conduct system turnover, and support shipboard operations of units 3, 4, and 5.
- Complete procurement and build of Units 6, 7, and 8.
- Perform Assembly and Checkout, and integration of Units 6, 7, and 8. Each unit consists of:  Beam Director (Telescope, Optics, Fast Steering Mirrors); Lower Power Lasers (2); Sensors (Coarse Track, Fine Track, ISR Imaging); Computer Rack, Network Switches; and an Operator Laptop.
- Initiate sustainment of Units 1 and 2.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         Funding decreased in FY 2020 by $13.172M as the majority of the engineering development, integration, and test/certification for building the final systems will be accomplished in FY 2019.  The FY 2020 funding will address final assembly and checkout of the final increment of ODIN systems to be installed shipboard in FY21,  Additionally, sustainment of installed Units 1 and 2 begins in FY 2020.
                                                    
                                                
                                            
                                             The LPM is a government designed, developed, and produced system that will provide eight units for use on DDG 51 class ships.  This effort will transition the developed LPM capabilities to the Fleet, while informing the development of future prototyping capabilities and program of record efforts.
                                             - Conduct Technical Design Reviews (TDRs)
- Procure hardware for units 1 and 2
- Perform assembly, integration, and checkout of units 1 and 2
- Conduct Test & Evaluation of units 1 and 2
- Perform installation of units 1 and 2
- Procure hardware for units 3, 4 and 5
- Perform assembly, integration, and checkout of units 3, 4 and 5
- Conduct Test & Evaluation of units 3, 4 and 5
- Perform installation of units 3, 4 and 5
- Procure hardware for units 6, 7 and 8
- Perform assembly, integration and checkout of units 6, 7 and 8
- Conduct Test & Evaluation of units 6, 7 and 8
- Perform installation of units 6, 7 and 8
- Provide sustainment of units 1 - 8
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                                                     LPM Program Management award is TBD due to planned competitive award of follow-on contract.
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                                             Project 9999 (PU C407) - Advanced energy storage systems are the foundation of the electric weapons kill chain, and their applications and demands are increasing in defense and naval applications. These applications require innovative battery technologies that provide high power and energy density, and provide increased rates of discharge, while ensuring safety and optimal thermal management. High Energy Storage Modules research will involve development, assembly and initial Naval certification testing of a 1,000 volt high-rate, high-power-density Lithium-ion battery pack in order to increase Naval operational capabilities. The 1,000-volt battery pack will combine newly developed and patented battery cooling technologies with an established Lithium-ion battery chemistry, produced by a domestic manufacturer. High Energy Storage Modules with higher discharge rates will decrease the amount of batteries needed to meet peak shipboard power loads. This effort will substantially progress the state of the art for high-rate water-cooled battery packs, to help bolster Naval operational capabilities.

Project 9999 (PU C453) - Surface Navy Laser Weapon System (SNLWS) Program Re-phasing:  Congress added funding in FY19 for re-phasing of the SNLWS development and fielding effort.  This funding supports procurement of HELIOS long lead materials related to early award of the contract to Lockheed Martin Aculight.

Project 9999 (PU C440) - Congressional Add - Electromagnetic Railgun Program: Congress added funding in FY19 for ship-based program/technical development and ship integration related risk reduction.  Electromagnetic railgun provides increased capability for the following mission sets: Naval Surface Fire Support (NSFS), Integrated Air and Missile Defense (IAMD), Fast Attack Craft and Fast Inshore Attack Craft (FAC/FIAC), and future potential for Anti-Surface Warfare (ASuW).  This funding supports the testing and refinement of pulse current transfer, mount, and hypervelocity projectile component development.  In addition, this project supports the continuing effort to define and evolve requirements related to mount and platform interface management and maturations of specifications for tactical railgun weapon system.
                                             
                                                 
                                                     High Energy Storage Modules
                                                     
                                                         5.790
                                                         - Initiated prototype development based on systems and design engineering efforts.
- Resourced Navy technical agents and SMEs to work with OEM to define interface requirements, operational requirements,
integration considerations and safety test plan.
- Initiated modeling and simulation demonstrations in order to support FY19 operational, thermal and safety development and FY19 T&E.
- Initiated contracting for FY19 SBIR Phase III to execute scale-up and produce cells and battery packs to support initial test and evaluation.
- Developed basis for 1000VDC battery system employment.
- Develop prototype and conduct modeling and simulation demonstrations in order to support operational, thermal and safety development and A19 T&E.
- Execute SBIR Phase III for scale-up and produce cells and battery packs to support initial test and
evaluation.
-Perform cycle and safety Test & Evaluation at the cell and module level in accordance with NAVSEAINST 9310.
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                                                     Electromagnetic Railgun
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                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         - Conduct Pulse Current Transfer Development/Testing to upgrade Electric Weapon Systems Integration Lab (EWSIL) with hardware/software necessary to support testing and conduct test events.
- Complete design and fabrication work necessary to add cooling and elevation evaluation capabilities to EWSIL.
- Conduct design and fabrication work necessary for prototyping of low-loss coaxial buswork.
- Conduct Mount Component Development to builds and refine prototype design for blowback mitigation system for use with railgun.
- Conduct Topside Integration/Platform and System Trade studies.
- Continue Mount/Platform Interface Development.
- Continue railgun system materials testing and analysis.
- Initiate Projectile Interface Development.
                                                    
                                                
                                                 
                                                     SNLWS Program Rephasing
                                                     
                                                         0.000
                                                         N/A.
                                                    
                                                     
                                                         15.900
                                                         - Procure the following long lead materials:  Beam Director subsystem and Beam Control subsystem.
                                                    
                                                
                                            
                                             Project 9999 (PU C407)- Leverage Naval Surface Warfare Center resources and competencies to support technical direction, contracting methodologies (utilizing SBIR Phase III technology transfer) and safety certification capabilities.

The Surface Navy Laser Weapon System (SNLWS) was initiated under the authority granted by the Middle-Tier Acquisition legislation (Section 804 of the FY16 NDAA) in accordance with CNO's direction.  The SNLWS program supports the National Defense Strategy of building a more lethal force by leveraging mature technology to deliver proven laser weapon capability to the Fleet.  HELIOS provides a capability to address Anti-Surface Warfare and Counter-Intelligence, Surveillance and Reconnaissance (C-ISR) gaps with the ability to dazzle and destroy Unmanned Aerial Systems (UAS) and defeat Fast Inshore Attack Craft (FIAC).  SNLWS provides for industry-developed and government integrated capability to the Fleet in as short a timeframe as possible, thereby addressing the National Defense Strategy direction to foster a culture of affordability.  SNLWS includes the development of an advanced prototype laser weapon system in the 60 kW or higher class.  Competition is utilized for system development and prototype production efforts.  The acquisition strategy permits accelerated fielding of laser weapon systems in the Fleet.  The acquisition strategy consists of a baseline development and production of a single test unit followed by options for fixed price production units.

Project 9999 (PU C440) - Leverage Naval Surface Warfare Center and University Affiliated Research Centers (UARC) resources and competencies to support electromagnetic railgun system engineering activities to mature technologies in support of transition to a Program of Record.  These study and prototype activities provide influence on prototype design and test to optimize readiness and capability for transition to a Navy tactical application.
                                             Project 9999 (PU C407):
-Produce Interface Control Documents to define electrical, thermal, and controls approaches to maximize applicability of 1000V batteries 
-Produce test plans for cell, module, and system level abusive testing in accordance with Navy requirements
-Perform Cell-level Safety Testing
-Perform Safety and Performance Testing at the Module Level
-Establish mature design and perform scale up of microfibrous media-phase change materials (MFM-PCM) battery packs to support 1,000VDC battery builds

Project 9999 (PU C453):
Supports conduct of SNLWS Preliminary Design Review

Project 9999 (PU C440):
-Install and conduct test events: design and fabricate necessary hardware, update test plans for testing, conduct Test Event Readiness Reviews, generate respective test reports.
-Produce design, fabricate, and test prototype coaxial buswork.
-Refine and build prototype design for blowback mitigation system.
-Produce updated Systems Engineering Plan (SEP), Configuration Management (CM) Plan, and the Technical Risk Assessment Planning (TRAP) and maturation of specifications for tactical RGWS.
-Produce design, fabricate, and  test armatures for Railgun launch packages.
-Conduct testing, mitigation designs and testing.
-Produce test reports from railgun materials testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             C407-High Energy Storage Modules
                                                             C
                                                             CPFF
                                                             Intramicron
                                                             Auburn, AL
                                                             
                                                                 0.000
                                                                 
                                                                     4.836
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.836
                                                            
                                                        
                                                         
                                                             C453- SNLWS Development
                                                             C
                                                             CPIF
                                                             Lock Martin Aculight
                                                             Bothell, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.990
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.990
                                                            
                                                        
                                                         
                                                             C440- APCT Hardware Fabrication
                                                             MIPR
                                                             DOTC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.860
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.860
                                                            
                                                        
                                                         
                                                             C440- PCT/Breech Interface and Blowback Mitigation Fabrication
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             C407-Power & Energy IPT
                                                             WR
                                                             NSWC Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.575
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.575
                                                            
                                                        
                                                         
                                                             C407-Support to Power & Energy IPT
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.379
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.379
                                                            
                                                        
                                                         
                                                             C453- Support SNLWS Development
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.910
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.910
                                                            
                                                        
                                                         
                                                             C440-APCT Development Support and Oversight
                                                             WR
                                                             NSWC Dahlgren,
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.019
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.019
                                                            
                                                        
                                                         
                                                             C440-Mount Component Development, SE Support, and Technical Oversight
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.819
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.819
                                                            
                                                        
                                                         
                                                             C440-Blowback Mitigation
                                                             FFRDC
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             C440-Mount Platform Interface Development, Requirements and Specification Management
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.570
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.570
                                                            
                                                        
                                                         
                                                             C440-Topside Integration / Platform Studies, SE Support, and Technical Oversight
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             C440- System Trade Studies
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             C440- Munition Interface Development and Technical Oversight
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.706
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.706
                                                            
                                                        
                                                         
                                                             C440- Program Technical Oversight
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             C440- APCT Test Execution
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.020
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.020
                                                            
                                                        
                                                         
                                                             C440- Risk Reduction and Railgun Testing
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahglren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.706
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.706
                                                            
                                                        
                                                         
                                                             C440- Railgun Materials Testing
                                                             WR
                                                             Naval Post Graduate School
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2019-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.900
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Surface Navy Laser Weapon System (SNLWS): Procurement of Long Lead Material
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Technical Studies
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Design and Systems Engineering
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Prototype Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Modeling and Simulation
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Production scale-up/produce battery pack and cells
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Initial test and evaluation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             High Energy Storage Modules: Interface Control Document and Safety Data Packages
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: PCT Dev/Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: Mount Component Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: Mount/Platform Interface
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: Topside Integration/Platform Studies
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: System Trade Studies
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Electromagnetic Railgun: Projectile/RGS Interface Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604014N
                                 (U)F/A-18 Infrared Search and TRack (IRST)
                                 73
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     68.087
                                     108.689
                                     113.456
                                     113.456
                                     83.645
                                     34.785
                                     25.607
                                     9.518
                                     Continuing
                                     Continuing
                                
                                 The F/A-18 E/F Infra-Red Search and Track (IRST) system is a passive long-wave Infra-Red (IR) sensor that provides an alternate fire control system in a high Electronic Attack (EA) / Radio Detection and Ranging (RADAR) denied environment. The IRST Block II Engineering Change Proposal (ECP) upgrades two Weapons Replaceable Assemblies (WRAs); the Infra-Red Receiver (IRR) and processor in order to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking, and a larger field of regard with specification performance.

IRST was previously completed under Program Element 0204136N F/A-18 Squadrons and has been transferred to Program Element 0604014N F/A-18 Infrared Search and Track (IRST).
                                 
                                     
                                         0.000
                                         108.700
                                         120.927
                                         120.927
                                    
                                     
                                         68.087
                                         108.689
                                         113.456
                                         113.456
                                    
                                     
                                         68.087
                                         -0.011
                                         -7.471
                                         -7.471
                                    
                                     
                                         
                                             -0.011
                                        
                                         
                                             -2.813
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -7.471
                                                     -7.471
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -16.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     86.900
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $10.000 million to account for the availability of prior year execution balances.

Technical: Not applicable.
Schedule: The schedule has been updated to reflect program execution status.

The FY 2020 budget has a net increase of $4.8 million. This is due to increase to flight testing and support of fly-fix-fly testing of final software builds effecting data analysis.  After achieving Block II ECP Milestone C on 4 December 2018, $3.0 million was added via tech correction to support Block II risk reduction activities.  Additional flight tests will be conducted for sensor tuning and integrated developmental/operational flight test.
                                
                                 
                                     
                                         2069
                                         F/A-18 Infrared Search and Track (IRST)
                                         P510
                                         
                                             0.000
                                             68.087
                                             108.689
                                             113.456
                                             113.456
                                             83.645
                                             34.785
                                             25.607
                                             9.518
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Infrared Search and Track was funded in FY16 and prior under PE 0204136N / F/A-18 Squadrons, PU 1662 F/A-18 Improvements.  Funding was realigned to a new PU 2069 / F/A-18 Infrared Search and Track (IRST)in FY17 and then transferred to a new PE 0604014N / F/A-18 Infrared Search and Track (IRST) under PU 2069 / F/A-18 Infrared Search and Track (IRST) in FY18.
                                             F/A-18 Infra-Red Search and Track (IRST): The F/A-18 E/F Infrared Search and Track system is a passive long-wave Infra-Red sensor which provides an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging  denied environment. The Infrared Search and Track Block II Engineering Change Proposal upgrades two Weapons Replaceable Assemblies; the Infra-Red Receiver and processor; and modifies the sensor assembly structure accordingly in order to provide full Capabilities Development Document capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.
                                             
                                                 
                                                     Infra-Red Search and Track (IRST)
                                                     Technology development and engineering and manufacturing development of an IRST sensor for the F/A-18 E/F. Block I supported technology development and engineering and manufacturing development of an IRST sensor for the F/A-18E/F to provide an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging (RADAR) denied environment. Block I systems currently in production will be utilized as test assets for continued integration, tactics development and aircrew familiarization; will be upgraded via retrofit to a Block II configuration prior to fleet delivery.  Block II IRST upgrades the Infra-Red Receiver (IRR) and processor to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.
                                                     
                                                         
                                                             68.087
                                                             0
                                                             Awarded IRST Block II ECP Development Phase 2 (hardware and software).  Conducted IRST Block II ECP System level Preliminary Design Review and Critical Design Review.  Continued IRST integration testing (H14 and H16).  Completed instrumentation of Block I production units (LRIP 1, qty 6).  Continued development of support equipment and completed specific Block II technology, performance, reliability, and manufacturing trade studies.  Began King Air Integration Lab flight testing.  Continued prototype/EDM conversions and upgrades to full Block II configuration.
                                                        
                                                    
                                                     
                                                         
                                                             108.689
                                                             0
                                                             Continue IRST Block II ECP Development Phase 2 (hardware and software). Conduct IRST Block II Technology Readiness Review.  Continue IRST Integration Testing (H14 and H16).  Continue development of support equipment. Continue King Air Integration Lab flight testing.  Continue Block I/II prototype/EDM conversions and upgrades to full Block II configuration.
                                                        
                                                         
                                                             113.456
                                                             0
                                                        
                                                         
                                                             113.456
                                                             0
                                                             Continue IRST Block II ECP Development Phase 2 (hardware and software). Continue IRST Integration Testing with H16.  Continue development of support equipment. Continue Block I/II prototype/EDM conversions and upgrades to full Block II configuration.  Continue Block II prototype and begin Block II EDM configuration lab and flight test, flight worthiness, and qualification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $4.8M due primarily to risk reduction activities, increased flight test, associated analysis, and software updates.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/05250
                                                     F-18 Series Mod (OSIP 04-14)
                                                     
                                                         134.034
                                                         60.195
                                                         85.835
                                                         85.835
                                                         185.110
                                                         229.598
                                                         199.719
                                                         208.859
                                                         321.601
                                                         1582.317
                                                    
                                                
                                            
                                             The Infrared Search and Track system is an evolutionary Navy acquisition program with Block I and Block II capabilities. The Infrared Search and Track Block I system developed by the Navy provides a basic capability, supported integration of the sensor onto a fuel tank and into the aircraft and supported aeromechanical flight test required for clearance and carrier qualification of the system. Infrared Search and Track Block I is in the Production and Deployment phase following a successful Milestone C decision in December 2014 and will support continued integration with the F/A-18E/F Advanced Mission Computer software through flight testing with System Configuration Sets H14 and H16.

Infrared Search and Track Block II is an Engineering Change Proposal that upgrades two Weapons Replaceable Assemblies and provides full Capabilities Development Document capability. Early risk reduction activities were initiated in FY2016 and the program executed a pre-development In-Progress Review (IPR 1) in October 2017.  The IRST Block II ECP achieved Milestone C on 4 December 2018 and entered into low rate initial production (APN-5 funded) to achieve an Initial Operating Capability in 4th Quarter FY2021.
                                             Infrared Search and Track Program achieved Milestone B on 17 June 2011, achieved Milestone C on 02 December 2014. Infrared Search and Track Block II Pre-Development IPR-1 was conducted 1st Quarter 2018; Block II ECP Milestone C was achieved on 4 December 2018. Infrared Search and Track Block II systems are beginning production in FY2019 (LRIP III, APN-5, Qty-6) and will achieve Initial Operating Capability in 4th Quarter FY 2021
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Prior years were funded under Program Element (PE) 0204136N under Project Units (PUs) 1662 and 2069.  NAWCWD China Lake, CA, software development increase supports increased software corrections identified during increased flight testing to support Initial Operating Capability in FY21.
                                                     
                                                         
                                                             Primary Development (Hardware/Software) Infra-Red Search and Track
                                                             Various
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     30.733
                                                                     2017-12
                                                                
                                                                 
                                                                     49.228
                                                                     2018-12
                                                                
                                                                 
                                                                     46.200
                                                                
                                                                 
                                                                     46.200
                                                                     2019-12
                                                                
                                                                 137.658
                                                                 263.819
                                                                 263.819
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             MIPR
                                                             USAF (MIT)
                                                             Hanscom AFB, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.060
                                                                     2017-12
                                                                
                                                                 
                                                                     1.020
                                                                     2019-07
                                                                
                                                                 
                                                                     1.040
                                                                
                                                                 
                                                                     1.040
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.423
                                                                     2017-12
                                                                
                                                                 
                                                                     3.348
                                                                     2018-11
                                                                
                                                                 
                                                                     4.359
                                                                
                                                                 
                                                                     4.359
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Infrared Search and Track Support Equipment Development
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.045
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.812
                                                                
                                                                 
                                                                     0.812
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Development
                                                             Various
                                                             NSMA
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     24.217
                                                                     2018-01
                                                                
                                                                 
                                                                     42.518
                                                                     2018-11
                                                                
                                                                 
                                                                     40.368
                                                                
                                                                 
                                                                     40.368
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Prior years were funded under Program Element (PE) 0204136N under Project Units (PUs) 1662 and 2069.  NRL total cost reflects effort funded under current PE; prior year funding included $338 thousand for first year of contract effort in FY17 under PE 0204136N which is reflected in target value of contract.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.143
                                                                     2017-11
                                                                
                                                                 
                                                                     1.181
                                                                     2018-11
                                                                
                                                                 
                                                                     1.205
                                                                
                                                                 
                                                                     1.205
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.637
                                                                     2017-11
                                                                
                                                                 
                                                                     3.136
                                                                     2018-11
                                                                
                                                                 
                                                                     3.199
                                                                
                                                                 
                                                                     3.199
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2018-11
                                                                
                                                                 
                                                                     0.062
                                                                
                                                                 
                                                                     0.062
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.022
                                                                     2018-12
                                                                
                                                                 
                                                                     0.023
                                                                
                                                                 
                                                                     0.023
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             FRC Southeast
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.900
                                                                     2017-11
                                                                
                                                                 
                                                                     0.890
                                                                     2018-11
                                                                
                                                                 
                                                                     0.908
                                                                
                                                                 
                                                                     0.908
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             CPFF
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.339
                                                                     2017-12
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.357
                                                                
                                                                 
                                                                     0.357
                                                                     2019-12
                                                                
                                                                 0.369
                                                                 1.415
                                                                 1.415
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAVSUP
                                                             Mechanicsburg, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.020
                                                                     2018-01
                                                                
                                                                 
                                                                     0.042
                                                                     2019-01
                                                                
                                                                 
                                                                     0.043
                                                                
                                                                 
                                                                     0.043
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Obsolescence Redesign
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.255
                                                                     2018-12
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Prior years funded in PE 0204136N under PUs 1662 and 2069.  Increased flight testing in FY20 to support fly-fix-fly testing of final software builds, sensor tuning, and integrated developmental/operational flight test period.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.429
                                                                     2017-11
                                                                
                                                                 
                                                                     1.696
                                                                     2018-11
                                                                
                                                                 
                                                                     3.816
                                                                
                                                                 
                                                                     3.816
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     4.824
                                                                     2017-11
                                                                
                                                                 
                                                                     2.183
                                                                     2018-11
                                                                
                                                                 
                                                                     5.349
                                                                
                                                                 
                                                                     5.349
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             VX-9
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     3.775
                                                                
                                                                 
                                                                     3.775
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation  - CSS
                                                             Various
                                                             OPTEVFOR
                                                             VX-9
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-07
                                                                
                                                                 
                                                                     0.120
                                                                     2019-07
                                                                
                                                                 
                                                                     0.360
                                                                
                                                                 
                                                                     0.360
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - CSS
                                                             Various
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-03
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Prior years were funded under Program Element (PE) 0204136N under Project Units (PUs) 1662 and 2069.
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.020
                                                                     2017-10
                                                                
                                                                 
                                                                     0.020
                                                                     2018-10
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support - MISC
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.947
                                                                     2017-10
                                                                
                                                                 
                                                                     0.970
                                                                     2018-10
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604014N_2069_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Infra-Red Search and Track
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Full Rate Production Decision Review (FRP DR)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Gate 6 / CSB (IPR 1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Block II ECP Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Initial Operating Capability (IOC)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Material Support Date
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Engineering and Manufacturing Development: Block II ECP Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Engineering and Manufacturing Development: Sensor Hardware Conversion and Upgrades (Block I/II Prototype & EDM)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Development Testing: King Air Integration Lab Block II Phase I
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Development Testing: King Air Integration Lab Block II Phase II
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Development Testing: King Air Integration Lab Block II Phase III
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Development Testing: Block II Test Asset Lab and Flight Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST Block II Software Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW B1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW B2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW B3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW B4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW B5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IRST Block II Software: IRST OFP SW Performance Tuning, Correction & Modification with SCS H14/H16
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Block II ECP System PDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Block II ECP System CDR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Technology Readiness Review (TRR)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Block II ECP Delta PCA
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Block II ECP PRR
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Aircraft Software Release: SCS H14 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Aircraft Software Release: SCS H16 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration Testing: SCS H16 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: SCS H14 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: Verification of Correction of Deficiencies
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: SCS H16 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II LRIP 3 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II LRIP 4 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II LRIP 5 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II FRP 1 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II FRP 2 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Block II FRP 3 (APN)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Block II Prototype Test Assets (RDTE)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Block II EDM Test Assets (RDTE)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 2 (Block I Lot 2 - Qty 12)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 3 (Block II Lot 1 - Qty 6)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 4 (Block II Lot 2 - Qty 12)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 5 (Block II Lot 3 - Qty 25)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: FRP 1 (Block II Lot 4 - Qty 40)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604027N
                                 (U)Digital Warfare
                                 74
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     14.476
                                     20.000
                                     50.120
                                     50.120
                                     55.744
                                     46.142
                                     41.466
                                     42.995
                                     Continuing
                                     Continuing
                                
                                 Digital Warfare (DW) supports systems of systems digital engineering and requirements allocation, development of data technical baselines, digital architectures and data models, and provides for experimentation and data science for enterprise and warfare pilots in support of a composeable, modular Navy. DW provides the digital environment that supports the cross-functional/organizational teams performing the modeling and data science work.
                                 
                                     
                                         0.000
                                         26.691
                                         26.120
                                         26.120
                                    
                                     
                                         14.476
                                         20.000
                                         50.120
                                         50.120
                                    
                                     
                                         14.476
                                         -6.691
                                         24.000
                                         24.000
                                    
                                     
                                         
                                             -6.691
                                        
                                         
                                             -0.524
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     24.000
                                                     24.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     15.001
                                                
                                            
                                        
                                    
                                     FY18 increase due to funding transfer into this PE from SPAWAR PE 0604231N_3425, NAVSEA PE0603582N_3425 and NAVAIR PE 0605217N_3425.

FY19 decrease is due to Congressional reduction of $6.7 million in project 3425 Digital Warfare due to unjustified request.

FY20 increased due to increase for Artificial Intelligence (AI) development effort and Combat Identification & Targeting (CID&T) Standard and Model Development, Implementation sustainment efforts.

The FY 2020 funding request was reduced by $3 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         3255
                                         AI Dev Ops
                                         
                                             0.000
                                             0.000
                                             0.000
                                             25.000
                                             25.000
                                             25.000
                                             15.000
                                             10.000
                                             10.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a continuation of a FY2019 Defense-Wide funding effort (Project Harbinger) that was a pathfinder for Navy Artificial Intelligence (AI) Developmental / Operations (DevOps).  This PE shifts funding of an existing FY2019 effort to Navy (RDT&E) in FY2020. This project is a new start for the Navy in FY2020.
                                             Digital Warfare (DW) requires a comprehensive AI training and DevOps environment for advanced software tools to be deployed in support of highly volatile and rapidly changing warfare and threat environments. Such DevOps efforts are critical in the move to engage the warfighter directly in the development of advanced capabilities in establishing the framework and processes necessary to rapidly discover, develop, mature, certify, field, and train AI and human-machine teams. This overall effort supports our National Defense Strategy 2018 for building a more lethal force by investing in Advanced Autonomous Systems to gain the associated competitive military advantages of this modern capability .
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded in FY2019 from Defense Wide PE 0305245D8Z PRJ 245 for $5.2M total
                                                        
                                                         
                                                             25.000
                                                             0
                                                        
                                                         
                                                             25.000
                                                             0
                                                             -$8M to maintain the Project Harbinger effort started under the Algorithmic Warfare Cross-Functional Team (AWCFT).  The $8M includes acoustic data acquisition and transfer ($0.4M), data labeling efforts ($1.5M), data engineering lab ($1M), algorithm development and computing infrastructure ($3.6M), algorithm integration ($1.2M), and fielding to fleet ($0.3M). Increase above the $5.2M in AWCFT FY19 funding is for algorithm development and integration. DWO works directly with Undersea Warfighting Development Center (Groton) and COMSUBFOR (Norfolk) for Harbinger and has already tested it on a VACL SSN. This is in direct support of our National Defense Strategy to build a more lethal force using Advanced Autonomous Systems and the CNO's Design 2.0 LOE Green Paragraph 5.
-$2M for data architecture team (funds people) to develop a robust and sustainable data strategy for Naval operations to include all sensor data (acoustic, ISR, EW, etc). This expertise does not currently exist in the DoN.
-$15M for a DWO project to apply AI/DevOps to the operational level of war. It will develop planning and execution decision aids in support of U.S. Pacific Fleet and the Navy's Distributed Maritime Operations (DMO) Concept. The project will clean and integrate existing Navy data, leveraging and expanding upon the AI DevOps components established for Project Harbinger. It includes data acquisition and transfer ($1.1M), data labeling efforts ($2.5M), data engineering lab ($2M), algorithm development and computing infrastructure ($7.3M), algorithm integration ($1.9M), and fielding to fleet ($0.2M). This is in direct support of our National Defense Strategy to build a more lethal force using Advanced Autonomous Systems and the CNO's Design 2.0 LOE Blue Paragraph 6.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 -- Project 3255 AI (Artificial Intelligence) Dev Ops is added in FY 2020.
                                                    
                                                
                                            
                                             DW is a non-acquisition effort that informs and matures Navy decisions, which in turn impacts acquisition programs.
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                                                             Data Acquisition: Data Acquisition
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                                                             Data Clearinghouse: Data Clearinghouse
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                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Data Engineering Lab: Data Engineering Lab
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                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Navy Data Architecture Team: Navy Data Architecture Team
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3256
                                         Warfighting Pilots
                                         
                                             0.000
                                             0.000
                                             0.000
                                             2.000
                                             2.000
                                             3.000
                                             4.000
                                             5.000
                                             6.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new start in FY2020
                                             DW requires extensive information exchanges and message compatibility in order to fully exploit kinetic weapons / target pairing tools.  These tools and the related weapons require a robust and extensive set of data to properly engage a target. The Warfighting Pilot effort begins the process of creating message and data standards that will drive Navy to a uniform set of message standards and data.  In order to fully leverage and improve the information exchange and weapon employment opportunities, regardless of data link or message type used, a standardized data and message standard is required to maximize todays sensors for over-the-horizon combat identification & targeting. 

DWO funds support the various teams and efforts necessary to establish the Track Data Standard.  The result will be a fully defined and documented message standard that will be capable of implementation across multiple data link systems. The funds will also support the development of operational and physics based models for various kinetic long range weapon systems.
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.000
                                                             0
                                                        
                                                         
                                                             2.000
                                                             0
                                                             Build conversion standards of multi-security combat identification source data to confidence pedigree index.
-Develop weapons "meta-models" for use in mission planning tools enabling more accurate prediction of employment outcomes.
-Document field data for message standards.
-Coordinate with message standards governance elements across DoD to enable the resulting standard inclusion into existing systems and weapons.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $2.000 from FY 2019 to FY 2020 supports building conversion standards of multi-security combat identification source data to confidence pedigree index, developing weapons "meta-models" for use in mission planning tools, and coordinating with message standards governance elements across DoD to enable the resulting standard inclusion into existing systems and weapons.
                                                    
                                                
                                            
                                             N/A
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Warfighting Pilots
                                                             WR
                                                             SSCs
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.250
                                                                
                                                                 
                                                                     1.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfighting Pilots
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Warfighting Pilots
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604027N_3256_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3256
                                                     
                                                         
                                                             Message Standard Data Collection
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CID&T Data Flow Models
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Draft Standard Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Message Detail
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Program Integration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Meta Model Data Collection
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Model Development Spiral 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Model Development Spiral 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Model Development Spiral 3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3425
                                         Digital Warfare
                                         
                                             0.000
                                             14.476
                                             20.000
                                             23.120
                                             23.120
                                             27.744
                                             27.142
                                             26.466
                                             26.995
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Digital Warfare (DW) was previously funded in SPAWAR PE 0604231N (Tactical Command System), NAVSEA PE 0603582N (Combat System Integration), and NAVAIR 0605217N (Common Avionics) under DW Proj 3425 for FY18 and prior. FY20 and out funding was transferred from SPAWAR and NAVAIR and consolidated under NAVSEA. Mission functions and tasking remain unchanged due to this transfer. FY19 funding to be transferred under NAVSEA once enactment of the FY19 funding occurs.
                                             The DW technical initiatives directly support the Chief of Naval Operations (CNO) vision of inherent interoperability across the Navy enabling faster deployment of capabilities to the warfighter. 

Naval Air Systems Command (NAVAIR), Naval Sea Systems Command (NAVSEA), Space and Naval Warfare Command (SPAWAR), Program Executive Offices (PEOs), warfare and system centers, University Affiliated Research Centers (UARCs)/Federally Funded Research and Development Centers (FFRDCs), and industry partners will support the Digital Warfare Office (DWO) under the Office of the Chief of Naval Operations (OPNAV) N2N6. 

In order to develop capability from the top down, the DWO will develop requirements for System of Systems (SoS) to include all of the associated interoperability requirements. Due to the complexity of this work, the DWO will evolve the traditional requirements development methodology to a MBSE methodology that will encompasses associated model extensions, reports, views, configuration management, model development support, and documentation. This work will be completed by a series of teams, each focused on a separate threat domain, and made up of system modelers, fleet representatives, Program of Record (PoR) representatives, architecture, and interoperability experts. The products generated by these teams will include data technical baselines for domain areas with individual profiles for each program of record, coordinated requirements recommendations, and potential areas for Science and Technology (S&T) and experimentation to fill gaps. The DWO will include emerging digital technologies including human/machine teaming, data science, and artificial intelligence.

DWO funding supports development of requirements modeling and data science experimentation environment at multiple security level. This environment will host the authoritative source of truth for Naval Echelon I requirements development. The DWO will support experimentation to provide necessary fidelity in the requirements allocation process, focusing on areas that may provide solutions across multiple domains.
                                             
                                                 
                                                     Digital Warfare (DW) Model Based Systems Engineering (MBSE)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Developed a validated Theater Anti-Submarine Warfare Command and Control model that was used to generate cohesive Program of Record requirements for high-priority capability gaps. Modeled top level functionality for several programs or record to support the requirements allocation process.
- Initiated the Surface Warfare modeling team. Completed first pass of modeling command and control, in part by reusing and integrating several existing efforts. 
- Coordinated problem definition for Command and Control problem for Information Warfare/Electronic Warfare (IW/EW) 
modeling team.
- Scaled modeling environment for multiple concurrent teams on both the unclassified and classified network. 
- Developed modeling and interface definition process and methodology using industry-standard modeling languages and tools. 
- Defined and modeled several key integrating warfighting concepts to be used across multiple domains. 
- Supported experimentation to inform Course of Action (COA)s/requirements definition as represented in the domain models.
                                                        
                                                    
                                                     
                                                         
                                                             10.342
                                                             0
                                                             -Provide SME support for the domain functional decomposition based on prioritized mission areas to include Anti-Submarine Warfare, Surface Warfare, Electronic Warfare and Air Warfare.
-Establish and implement required extensions to model requirements trace and reports that will be used in the Joint Capabilities Integration and Development System (JCIDS) process.
-Validate current standards across the SYSCOMs to form the overarching Navy Data Technical Baseline (DTB) in order to facilitate tailoring of each standard for the PoR DTB.
-Continue to validate different SYSCOM architectures and guidance to produce a Navy-wide high level architectural framework.
-Develop functional baseline architecture of Navy capabilities that maps back to mission threads.
-Tune configuration of, and cyber monitor, the distributed Model Based Systems Engineering (MBSE) and data science prototype environment for remote accessibility over a given network enclave, including but not limited to Non-Secure Internet Protocol Router (NIPR), Secure Internet Protocol Router (SIPR), and JointWorldwide Intelligence Communications System (JWICS). Investigate cloud computing with respect to the modeling environment.
-Integrate cyber requirements across all Digital Warfare (DW) architecture and standard efforts and verify cyber requirements are captured as part of the modeling process.
-Provide subject matter expert support for data science teams in the exploration of data analysis, information and knowledge extraction techniques and application to mission area requirements.
-Participate in the definition of MBSE tool functionality and views based on Echelon I stakeholder requirements. Collaboratively develop tool extensions to complement JCIDS and Program Objective Memorandum (POM) processes. 
-Curate models in the modeling environment and support development across SYSCOMs in  Modeling Standards and Policies for Science and Technology (S&T) and Programs of Record (PoRs).
-Develop an overarching DTB and DTB profiles for PoRs under SYSCOM cognizance. Assess PoRs against their DTB profile during all Systems Engineering Technical Review events and gate reviews.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 decrease result of realignment of $10.342M under BSO 24.
                                                    
                                                
                                                 
                                                     DIGITAL WARFARE
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             8.539
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         A decrease of $8.539 between FY19 to FY20 is due to the consolidation of sub lines into one Project Code. (3425.S19/-$8.539) is moved to Project (3425.S24 - Digital Warfare).
                                                    
                                                
                                                 
                                                     SYSCOM/PEO DW Support
                                                     
                                                         
                                                             14.476
                                                             0
                                                             FY18 funding for Digital Warfare resides in PE 0603582N.
                                                        
                                                    
                                                     
                                                         
                                                             1.119
                                                             0
                                                             - Continue to develop functional baseline architecture of Navy capabilities that maps back to mission threads. Provide SME support for the domain functional decomposition based on prioritized mission areas to include Anti-Submarine Warfare, Surface Warfare, Electronic Warfare, Air Warfare, and Strike Warfare. Develop an overarching Data Technical Baseline (DTB) and DTB profiles for PoRs.
- Scale the distributed Model Based Systems Engineering (MBSE) and data science environment for remote accessibility over a given network enclave, including but not limited to Non-Secure Internet Protocol Router (NIPR), Secure Internet Protocol Router (SIPR), and Joint Worldwide Intelligence Communications System (JWICS). Port the existing environment to cloud computing.
- Continue to participate in the definition of MBSE tool functionality and views based on Echelon I stakeholder requirements. Develop tool extensions to complement Joint Capabilities Integration and Development System (JCIDS) and Program Objective Memorandum (POM) processes. 
- Curate existing models in the modeling environment and support development of Modeling Standards and Policies for systems engineering 
- Continue to support fleet experimentation to provide necessary fidelity in the requirements allocation process, focusing on areas that may provide solutions across multiple domains.
- Provide Subject Matter Expert support for data science teams in data exploration and analysis, information and knowledge extraction techniques, and application to mission area data requirements in support of enterprise productivity and warfighting pilots. Explore Machine Learning techniques to support human/machine teaming for decision making.
                                                        
                                                         
                                                             23.120
                                                             0
                                                        
                                                         
                                                             23.120
                                                             0
                                                             - Continue to develop functional baseline architecture of Navy capabilities that maps back to mission threads. Provide SME support for the domain functional decomposition based on prioritized mission areas to include Anti-Submarine Warfare, Surface Warfare, Electronic Warfare, Air Warfare, and Strike Warfare. Develop an overarching Data Technical Baseline (DTB) and DTB profiles for PoRs. Generate PoR requirements based on functional models.
- Support the distributed Model Based Systems Engineering (MBSE) and data science environment over multiple security enclaves. Test and deploy additional industry standard tools as required. Continue to scale to meet user demand.
- Develop tool extensions to complement Joint Capabilities Integration and Development System (JCIDS) and Program Objective Memorandum (POM) processes. 
- Curate existing models in the modeling environment. 
- Continue to support fleet experimentation to provide necessary fidelity in the requirements allocation process, focusing on areas that may provide solutions across multiple domains.
- Provide Subject Matter Expert support for data science teams in data exploration and analysis, information and knowledge extraction techniques, and application to mission area data requirements in support of enterprise productivity and warfighting pilots. Apply Machine Learning techniques to support human/machine teaming for decision making.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased of $3.120 between FY 2019 & FY 2020 is for the stand up of multiple concurrent teams on the unclassified and classified networks.
An over all Increase of $15.881 between FY19 to FY20 is the total of (3425.L39/-$10.342) plus (3425.S19/-$8.539) which is being moved to one Project (3425 - Digital Warfare) instead of three separate ones. The 3425 - Digital Warfare in  FY 2020 funding request was reduced by $3 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             DW is a non-acquisition effort that informs and matures Navy decisions, which in turn impacts acquisition programs.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Digital Warfare funding was transferred to SYSCOM/PEO DW Support in FY20 and out.
                                                     
                                                         
                                                             Digital Warfare (DW)
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.280
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.280
                                                            
                                                        
                                                         
                                                             Digital Warfare (DW)
                                                             FFRDC
                                                             MITRE
                                                             McLean, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.615
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.615
                                                            
                                                        
                                                         
                                                             Digital Warfare (DW)
                                                             C
                                                             CPFF
                                                             VENCORE
                                                             Chantilly, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.026
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.026
                                                            
                                                        
                                                         
                                                             Digital Warfare (DW)
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.421
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.421
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.875
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             MIPR
                                                             MITRE
                                                             McLean, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.430
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             GTRI
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.475
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             WR
                                                             NAWCs
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.199
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             WR
                                                             SSCs
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.700
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             G2OPS
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.422
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.620
                                                                
                                                                 
                                                                     4.620
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Digital Warfare Support
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.482
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.482
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             WR
                                                             NSWCs
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.775
                                                                     2018-05
                                                                
                                                                 
                                                                     0.119
                                                                     2018-12
                                                                
                                                                 
                                                                     2.250
                                                                
                                                                 
                                                                     2.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             WR
                                                             NUWC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.600
                                                                     2018-05
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contract Engineer Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.057
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.057
                                                            
                                                        
                                                         
                                                             Digital Warfare
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604027N_3425_DOT_L39_FILE1.GIF
                                            
                                             
                                                 R4_2020PB_0604027N_3425_DOT_S19_FILE1.GIF
                                            
                                             
                                                 R4_2020PB_0604027N_3425_DOT_S24_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3425.L39
                                                     
                                                         
                                                             The following items have been moved/consolidated with 3425.S24 for FY2020 and out:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             --Theater ASW Spiral 2 (C2)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Undersea Spiral 3 (Sensors)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Undersea Spiral 4 (Weapons)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Surface Spiral 1 (Pilot)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Surface Spiral 2 (C2)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Surface Spiral 3 (Sensors)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Surface Sprial 4 (Weapons)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --IW/EW Spiral 1 (Pilot)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --IW/EW Spiral 2 (C2)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Air Spiral 1 (Pilot)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Air Spiral 2 (C2)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Land Sprial 1 (Pilot)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Land Spiral 2 (C2)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             --Digital Pilot Modeling and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             The following items have been moved/consolidated with 3425.S24 for FY2020 and out
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             --DW Support
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SCHEDULE DETAILS CONSOLIDATED TO INCLUDE 19 & 39 TASK DETAILS.
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Spiral 1 (TASW C2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Spiral 2 (ASW C2)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Spiral 3 (Sensors)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604028N
                                 (U)Small and Medium Unmanned Undersea Vehicles
                                 75
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     0.000
                                     16.717
                                     32.527
                                     32.527
                                     53.991
                                     20.506
                                     30.748
                                     13.044
                                     Continuing
                                     Continuing
                                
                                 FY 2018 and prior funding for Project 3123 in Program Element (PE) 0603502N. Project 3123 SMCM UUV realigned from PE 0603502N starting in FY 2019. 

Razorback is not a new start program. FY 2019 and prior funding in PE 0604218N. Project 3785 Razorback realigned from PE 0604218N starting in FY 2020. SAFECAP is not a new start. FY 2019 and prior funding in PE 0603561N.

SAFECAP realigned from PE 0603561N Project 2033 to PE 0604028N Project 3785 beginning in FY 2020.
                                 Small and Medium Unmanned Undersea Vehicles (UUVs) are a segment of the Navy's UUV Family of Systems (FoS) defined as having a diameter between 3 inches and 10 inches for small UUVs and a diameter of 10 inches to 21 inches for medium UUVs. The UUVs can be launched by submarines, surface ships, or larger UUVs, and can be recovered by surface ships and submarines. This class of UUVs can have one or more types of sensors to perform multiple missions including Intelligence Preparation of the Operational Environment (IPOE), battlespace awareness, and mine warfare. In order to accelerate future capability and support steady growth of the Navy's UUV FoS, the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced medium class UUVs to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Block Upgrade design efforts aligned to Fleet needs, are ongoing to support insertion of incremental capability when the technology is ready. Planned Block Upgrade candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as future payloads as required. Littoral Battlespace Sensing - Autonomous Undersea Vehicle Submarine Variant (LBS-AUV(S)), also known as Razorback, is a medium class UUV capable of persistent, autonomous, ocean sensing and data collection in support of Navy Intelligence Preparation of the Operational Environment (IPOE) mission. Razorback is deployed from host submarines in two variants: from the Dry Deck Shelter (DDS) or from the Torpedo Tube. The DDS deployed Razorback variant has been procured beginning in FY 2017 with Fleet operational deployments planned for FY 2020. Development of requirements and submarine integration efforts commenced in FY 2019 for the torpedo tube deployed variant, which will be competitively sourced to industry by FY 2021.

In order to deploy Razorback, or other small or medium class UUVs from a host submarine platform with sufficient endurance to perform a desired mission, high energy density sources such as lithium ion batteries are used. Consequently, safety is paramount and mitigation systems must be in place to prevent or stop a high energy casualty event. SAFECAP is being developed as an active mitigation strategy that includes a shock qualified capsule that aides in the launch and recovery of small and medium sized vehicles through the torpedo tube. It also contains a Battery Casualty Detection System that constantly monitors battery health and status, providing early warning signs of a battery short via an alarm. In the event of a casualty, the capsule and vehicle portion of SAFECAP are flooded via the fire hose connections and the event is extinguished.
                                 
                                     
                                         0.000
                                         16.717
                                         22.747
                                         22.747
                                    
                                     
                                         0.000
                                         16.717
                                         32.527
                                         32.527
                                    
                                     
                                         0.000
                                         0.000
                                         9.780
                                         9.780
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     9.780
                                                     9.780
                                                
                                            
                                        
                                    
                                     Program Changes: FY 2020 +$9,780K UUV Family of Systems (FoS) realignment 
Technical: Not applicable. 
Schedule: Not applicable.
                                
                                 
                                     
                                         3123
                                         SMCM UUV
                                         
                                             0.000
                                             0.000
                                             16.717
                                             22.747
                                             22.747
                                             20.666
                                             16.413
                                             6.789
                                             2.541
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2018 and prior funding in PE 0603502N. Project 3123 SMCM UUV realigned from PE 0603502N starting in FY 2019.

Operational Assesment (OA) was delayed from FY 2018 to FY 2019 in order to implement fixes/updates to system performance discovered during FY 2018 Developmental Testing (DT) prior to Milestone C (MS C). MS C shifts from 4Q FY 2018 to 2Q FY 2019. As a result, Initial Operational Capability (IOC) shifts into FY 2020, and Full Rate Production (FRP) Decision shifts to FY 2021.
                                             As part of the UUV Family of Systems (FoS) and in support of the Mine Countermeasures (MCM) Mission Package (MP), the Knifefish Surface Mine Countermeasures Unmanned Undersea Vehicle (SMCM UUV) program develops advanced medium class UUVs to support clandestine mine detection capability against volume, bottom, and buried mines. Equipment includes vehicles and associated systems support equipment. In parallel, Block Upgrade design efforts aligned to Fleet needs are ongoing to support insertion of incremental capability when the technology is ready. Planned Block Upgrade candidates being considered include increased detection range capability, communications upgrades, on-board sonar processing and target recognition, command and control improvements, increased operational depth, and other smaller tasks, as well as potential future payloads as required.
                                             
                                                 
                                                     Knifefish Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0603502N.
                                                        
                                                    
                                                     
                                                         
                                                             9.072
                                                             0
                                                             Complete fixes/updates from prior DT into the EDM and LRIP design and verify that system reliability and mine hunting performance have improved. Complete DT regression testing and Operational Assessment.  Perform Launch and Recovery integration efforts for the LCS Independence variant.  Complete Block 1 development efforts (3X sonar range improvement and reacquisition/identification maneuver that will significantly reduce false alarms).  Maintain GFE support systems (Support Container, Launch & Recovery Device) through DT/OA.  Release competitive production award Request for Proposal (RFP) to Industry.
                                                        
                                                         
                                                             17.820
                                                             0
                                                        
                                                         
                                                             17.820
                                                             0
                                                             Continue engineering and acquisition efforts for competitive production award.  Conduct LCS Freedom variant integration testing and begin LCS Freedom variant integration.  Begin development for Block 2 (deeply buried mine hunting, increased operating depth limit, mine case burial estimation, Net-Centric Sensor Analysis for Mine Warfare interoperability) capability and integrate into the Knifefish system.  Begin prototype fuel cell integration and transition from ONR for a future Block Upgrade. Continued maintenance of GFE support systems for Block upgrade and LCS integration testing.  Achieve Initial Operational Capability (IOC).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increases due to Block upgrade and LCS integration efforts.
                                                    
                                                
                                                 
                                                     Knifefish Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0603502N.
                                                        
                                                    
                                                     
                                                         
                                                             4.403
                                                             0
                                                             Provide engineering support of fixes/updates to EDM systems, LCS L&R integration efforts, support the completion of Block 1 development efforts for 3X range extension and reduced false alarms.  Provide acquisition support for MS C and to prepare RFP for competitive production award.
                                                        
                                                         
                                                             3.165
                                                             0
                                                        
                                                         
                                                             3.165
                                                             0
                                                             Provide engineering support for Block 2 upgrade development, LCS integration, and prototype fuel cell efforts.  Provide acquisition support of competitive procurement activities and IOC.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to completion of DT/OA in FY 2019.
                                                    
                                                
                                                 
                                                     Knifefish Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0603502N.
                                                        
                                                    
                                                     
                                                         
                                                             2.460
                                                             0
                                                             Conduct second phase of DT from Vessel of Opportunity (VOO). Conduct and complete OA in support of MS C in 2Q FY 2019. Conduct Block 1 Upgrade testing.
                                                        
                                                         
                                                             0.800
                                                             0
                                                        
                                                         
                                                             0.800
                                                             0
                                                             Complete final integration testing from the LCS Independence variant and initial integration testing on the Freedom variant. Conduct Operational Testing (OT) from LCS, and other testing from VOO, as required. Conduct testing related to Block Upgrade efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in funding due to completion of DT/OA.
                                                    
                                                
                                                 
                                                     Knifefish Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0603502N.
                                                        
                                                    
                                                     
                                                         
                                                             0.782
                                                             0
                                                             Conduct acquisition and management of development, procurement, and program activities including final Block 1 and initial Block 2 and fuel cell efforts, MS C, LRIP award, and preparation of RFP for competitive production award.
                                                        
                                                         
                                                             0.962
                                                             0
                                                        
                                                         
                                                             0.962
                                                             0
                                                             Conduct acquisition and management of development, test, and program activities supporting Block 2 and fuel cell efforts, and competitive procurement activities, and IOC.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight increase due to increased management of competitive production award and Block Upgrade efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2622
                                                     Minesweeping Replacement
                                                     
                                                         57.343
                                                         32.367
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                                 
                                                     RDTEN/0603502N/3123
                                                     SMCM UUV
                                                     
                                                         21.799
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         178.219
                                                    
                                                
                                                 
                                                     OPN/1611
                                                     Small & Medium UUV
                                                     
                                                         0.000
                                                         0.000
                                                         40.547
                                                         40.547
                                                         38.817
                                                         24.310
                                                         8.564
                                                         35.170
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The above OPN funding lines (1601/1611) account for several programs, of which the Knifefish program is only a portion.
                                             The Knifefish program, initiated in FY 2011 and competitively sourced to General Dynamics Mission Systems (GDMS), develops SMCM UUVs equipped with advanced Low Frequency Broadband (LFBB) sonar to provide volume, bottom, and buried mine detection capability, when operated from the Littoral Combat Ship (LCS) Mine Countermeasures Mission Package (MCM MP) or Vessel of Opportunity (VOO). An Engineering Development Model (EDM) system was fabricated and tested through Developmental Testing (DT). After incorporating fixes and upgrades discovered during DT and from Fleet operator inputs, an Operational Assessment (OA) will be conducted from a VOO in order to inform a Milestone C (MS C) decision and Low Rate Initial Production (LRIP) award of five Knifefish systems. Operational integration testing with the LCS will occur as test ships are available, but prior to Initial Operational Capability (IOC). Following LCS Integration Testing, a full and open competitive production contract will be awarded. The overall approach is to deliver systems through incrementally increasing capability via three Block Upgrades, balancing technology development maturity against a manageable level of risk to the program. New capability Block Upgrades will not transition to the production system until stable requirements are established, demonstrated, and verified for each respective Block. Knifefish is designated as an ACAT III program.
                                             Successful MS C in 3Q FY 2019, competitive production award in 3Q FY 2020 and IOC in 4Q FY 2020.
                                        
                                         
                                             FY 2018 and prior funding in Program Element (PE) 0603502N.
                                             
                                                 
                                                     Product Development
                                                     FY 2018 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             Knifefish Development & Engineering Support
                                                             C
                                                             CPIF
                                                             General Dynamics AIS
                                                             McLeansville, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.520
                                                                     2018-12
                                                                
                                                                 
                                                                     2.694
                                                                
                                                                 
                                                                     2.694
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development - Support Equipment
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Knifefish Block 1 Development Contractor
                                                             C
                                                             CPIF
                                                             GDMS
                                                             McLeansville, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.552
                                                                     2018-11
                                                                
                                                                 
                                                                     13.326
                                                                
                                                                 
                                                                     13.326
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Knifefish Block 1 Development
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2018 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.866
                                                                     2018-12
                                                                
                                                                 
                                                                     1.450
                                                                
                                                                 
                                                                     1.450
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NUWC, Newport
                                                             NEWPORT, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.974
                                                                     2018-12
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.563
                                                                     2018-12
                                                                
                                                                 
                                                                     0.865
                                                                
                                                                 
                                                                     0.865
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2018 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             Government T&E Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.145
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.145
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             NORFOLK, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.115
                                                                     2018-12
                                                                
                                                                 
                                                                     0.415
                                                                
                                                                 
                                                                     0.415
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.530
                                                            
                                                        
                                                         
                                                             Government T&E Support
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.385
                                                                
                                                                 
                                                                     0.385
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.585
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2018 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             WASHINGTON, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.682
                                                                     2019-02
                                                                
                                                                 
                                                                     0.887
                                                                
                                                                 
                                                                     0.887
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.569
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.175
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604028N_3123_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Knifefish
                                                     
                                                         
                                                             Project Unit Moved from Program Element 0603502N:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Milestones: Initial Operations Capability
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Milestones: Knifefish Full Rate Production Decision
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: VOO DT/OA
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: LCS Independence Variant Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: LCS Freedom Variant Integration
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: Block 0 IOT&E
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: Block 1 FOT&E
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Acquisition Program: Test Events: Block 2 FOT&E
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Production: BLK 0 LRIP
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Production: BLK 1 LRIP
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Production: BLK 2 FRP
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Block Upgrade: Block 1 Integration: Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Block Upgrade: Block 2 Design and Integration: Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Block Upgrade: Block 3 Design and Integration: Design
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Block Upgrade: Fuel Cell: Shore Based Prototype
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Knifefish Block Upgrade: Fuel Cell: VOO Configuration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3785
                                         Razorback
                                         
                                             0.000
                                             0.000
                                             0.000
                                             9.780
                                             9.780
                                             33.325
                                             4.093
                                             23.959
                                             10.503
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Razorback is not a new start program. FY 2019 and prior funding in PE 0604218N. Project 3785 Razorback realigned from PE 0604218N starting in FY 2020.

SAFECAP is not a new start program. It is a continuation effort being transferred from PE 0603561N Project 2033 to PE 0604028N Project 3785 beginning FY 2020.
                                             A part of the UUV Family of Systems (FoS), Littoral Battlespace Sensors - Autonomous Undersea Vehicle, Submarine variant (LBS-AUV(S)) or Razorback is a medium class UUV capable of persistent, autonomous, ocean sensing and data collection in support of Navy Intelligence Preparation of the Operational Environment (IPOE) mission. Razorback is deployed from host submarines in two variants: from the Dry Deck Shelter (DDS) or from the torpedo tube. The DDS deployed Razorback variant has been procured beginning in FY 2017 with Fleet operational deployments planned for FY 2020. Development of requirements and submarine integration efforts commenced in FY 2019 for the torpedo tube deployed variant, which will be competitively sourced to industry by FY 2021.

In order to deploy Razorback or other small or medium class UUVs from a host submarine platform with sufficient endurance to perform a desired mission, high energy density sources such as lithium ion batteries are used. Consequently, safety is paramount and mitigation systems must be in place to prevent or stop a high energy casualty event. SAFECAP is being developed as an active mitigation strategy that includes a shock qualified capsule that aides in the launch and recovery of small and medium sized UUVs through the torpedo tube, including Razorback. It also contains a Battery Casualty Detection System that constantly monitors battery health and status, providing early warning signs of a battery short. In the event of a casualty, the capsule and vehicle portion of SAFECAP are flooded via fire hose connections and the event is extinguished.
                                             
                                                 
                                                     Product Development - Razorback
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604218N Project 2345.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604218N Project 2345.
                                                        
                                                         
                                                             4.922
                                                             0
                                                        
                                                         
                                                             4.922
                                                             0
                                                             Develop Razorback Request for Proposal (RFP) to industry for the Torpedo Tube Launch & Recovery (TTL&R) variant. Perform risk reduction engineering efforts to increase opportunities for industry competition for critical technologies including command and control, submarine integration, architecture standards, and host platform recovery.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 funding in Program Element (PE) 0604218N Project 2345; FY 2020 funding in PE 0604028N Project 3785. Increased funding due to Razorback integration efforts.
                                                    
                                                
                                                 
                                                     Product Development - SAFECAP
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0603561N Project 2033.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0603561N Project 2033.
                                                        
                                                         
                                                             2.150
                                                             0
                                                        
                                                         
                                                             2.150
                                                             0
                                                             SAFECAP transitions from Program Element (PE) 0603561N Project 2033.
- Perform SAFECAP Capstone Test 
- Li-Ion Battery Certification 
- VIRGINIA CLASS Shock Assessment 
- Continue Early Fault Detection Effort
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change. FY 2019 funding in Program Element (PE) 0603561N Project 2033; FY 2020 funding realigned to PE 0604028N Project 3785.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.250
                                                             0
                                                        
                                                         
                                                             2.250
                                                             0
                                                             Provide acquisition and engineering support for competitive procurement activities and submarine integration efforts, including TEMPALT development and technical reviews, and Li-ion battery certification efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 funding in Program Element (PE) 0604218N Project 2345; FY 2020 funding in PE 0604028N Project 3785. Increased funding due to support required for Razorback integration efforts.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.458
                                                             0
                                                        
                                                         
                                                             0.458
                                                             0
                                                             Provide technical guidance, project planning, program management, financial and contracting management, and travel for RFP release and submarine integration efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 funding in Program Element (PE) 0604218N Project 2345; FY 2020 funding in PE 0604028N Project 3785. Increased funding due to management required for Razorback integration efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 1611
                                                     Small & Medium UUV
                                                     
                                                         0.000
                                                         0.000
                                                         40.547
                                                         40.547
                                                         38.817
                                                         24.310
                                                         8.564
                                                         35.170
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The above OPN funding line accounts for several programs, of which the RAZORBACK program is only a portion.
                                             The Razorback torpedo tube deployed variant will be a competitively sourced Medium class UUV to support missions for the Submarine Force. Razorback will leverage lessons learned about mission capabilities and submarine integration from previous science and technology UUV demonstrations, the LBS-AUV systems operated by Naval Oceanographic Command (NAVO) and from the Razorback Dry Deck Shelter variant. Requirements generation and initial submarine integration efforts occur in FY 2019, followed by Request for Proposal (RFP) development and release to industry in FY 2020. SAFECAP development and submarine integration efforts will continue in parallel to requirements and RFP development in order to provide Li-ion battery casualty mitigations to support Razorback vehicles.
                                             Successful RFP release to industry in FY 2020 and competitive award in FY 2021. Successful certification of SAFECAP for use of Lithium Ion (Li-ion) batteries on Razorback on host submarines.
                                        
                                         
                                             Razorback is not a new start program. Razorback realigned from Program Element (PE) 0604218N Project 2345 to PE 0604028N Project 3785 beginning in FY 2020.

SAFECAP is not a new start. SAFECAP realigned from PE 0603561N Project 2033 to PE 0604028N Project 3785 beginning in FY 2020.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development - SAFECAP
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.354
                                                                
                                                                 
                                                                     1.354
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - SAFECAP
                                                             C
                                                             CPFF
                                                             Sandia National Labs
                                                             Albuquerque, NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - SAFECAP
                                                             WR
                                                             NSWC CD
                                                             West Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - SAFECAP
                                                             WR
                                                             PNSY
                                                             Portsmouth NH
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - RAZORBACK
                                                             C
                                                             CPIF
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.922
                                                                
                                                                 
                                                                     4.922
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.922
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Support - RAZORBACK
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.250
                                                                
                                                                 
                                                                     2.250
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel - SAFECAP
                                                             Various
                                                             NAVSEA HQ
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.046
                                                                
                                                                 
                                                                     0.046
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel - RAZORBACK
                                                             Various
                                                             NAVSEA HQ
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Management  - RAZORBACK
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.408
                                                                
                                                                 
                                                                     0.408
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.408
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                                                     Proj 3785
                                                     
                                                         
                                                             New Program Element: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: Razorback Development Contract: RFP
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: Razorback Development Contract: Source Selection
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: Razorback Development Contract: Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: Razorback Development Contract: Design, Fabricate, and Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: RAZORBACK Integration: Submarine Integration
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: RAZORBACK Integration: Follow-on Builds
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: RAZORBACK Integration: TEMPALT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: Battery Monitoring System: Early Fault Detection System Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: SAFECAP Integration and Testing: System Shakedown Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RAZORBACK Development: SAFECAP Mission TEMPALT: TEMPALT
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604029N
                                 (U)Unmanned Undersea Vehicle Core Technologies
                                 76
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     0.000
                                     27.483
                                     54.376
                                     54.376
                                     52.704
                                     42.516
                                     39.625
                                     40.174
                                     Continuing
                                     Continuing
                                
                                 FY 2018 and prior funding in Program Element (PE) 0604536N. Projects moved from PE 0604536N starting in FY 2019. FY 2020 establishes new project descriptions that focus on the key enabling technology areas in support of the entire UUV Family of Systems (FoS).
                                 In order to accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS), UUV Core Technologies will: Drive standardization across the UUV family of systems; Enable Fleet learning and experimentation via Industry involvement and capability demonstrations; Transition mature technologies from the Science and Technology communities and Industry that are aligned to Fleet priorities. This Program Element leverages ONR, DARPA, and Industry technology development efforts in the key areas of autonomy, communications, command and control (C2), precision navigation, endurance and energy, payload integration, and host ship/submarine integration and launch and recovery.
                                 
                                     
                                         0.000
                                         30.187
                                         59.523
                                         59.523
                                    
                                     
                                         0.000
                                         27.483
                                         54.376
                                         54.376
                                    
                                     
                                         0.000
                                         -2.704
                                         -5.147
                                         -5.147
                                    
                                     
                                         
                                             -0.081
                                        
                                         
                                             -2.623
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -5.147
                                                     -5.147
                                                
                                            
                                        
                                    
                                     Program Changes: 

FY18 - No Changes 
FY19 - -$2,623K Congressional reductions ($330K Project 3393 Unjustified Growth; $635K Project 3395 Concurrency; $1,658K Project 3396 Concurrency), $81K FFRDC reduction  
FY20 - -$5,147K UUV portfolio rebalance 
Technical: Not applicable. 
Schedule: Not applicable.
                                
                                 
                                     
                                         3393
                                         UxS Autonomy, C2,
                                         
                                             0.000
                                             0.000
                                             12.353
                                             8.563
                                             8.563
                                             6.640
                                             4.063
                                             5.674
                                             5.787
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2018 and prior funding in Program Element (PE) 0604536N. Project moved from PE 0604536N starting in FY 2019. Project renamed UxS Autonomy, C2 starting in FY20 (previously titled Adv Undersea Prototyping-Remote Command & Control in FY19 and prior years).
                                             The Autonomy and Command and Control (C2) portion of this project funds efforts to develop common standards, interfaces, and systems to support cross-domain applications. These efforts include advanced development, prototyping and demonstrations to accelerate the design and development of system commonality and interoperability for the cross-domain (Surface and Sub-Surface, Aviation and Ground) requirements of the Navy. 
Coordinating with the Common Control System (CCS) where applicable, autonomy development efforts will demonstrate scalable, adaptable and interoperable warfighting capabilities across various unmanned systems. The advanced development emphasis will encourage innovation and enable rapid integration of UxS capabilities across domains while common standards, interfaces, and systems development occurs in parallel. Autonomy and C2 architectures and interface definitions will be incorporated into near-term and future UUV requests for proposals (RFP) to drive contractor development efforts. 
In summary, coordinated autonomy and C2 efforts will define, develop and demonstrate capability that advance new technology, hardware and software of control systems that will be used to operate multiple and dissimilar Naval UxSs.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             10.123
                                                             0
                                                             Autonomy: Complete and publish Architecture Design Document and continue interface documents development and delivery. Commence development of modeling and simulation and autonomy software development. Continue cybersecurity safety and standards review with Navy and Industry partners. Initiate an autonomy lab to test and integrate autonomy solutions. 

C2: Complete and publish Architecture Design Document. Complete requirements analysis in support of Requests for Proposals (RFPs). Commence modeling and simulation. Begin extension of Common Control System (CCS) to the maritime domain. Define interface requirements and software components for command and control of UUVs to be implemented in specifications on future UUV programs and inserted into future phases of current UUV programs. Continue coordination and integration with UUV Homeport and UUV Operations Center (UOC) at the Naval Undersea Warfare Center Keyport in support of UUV operations. Survey communications and autonomy technologies, identify gaps, strategize future investments to overcome limitations.
                                                        
                                                         
                                                             7.067
                                                             0
                                                        
                                                         
                                                             7.067
                                                             0
                                                             Autonomy: Update standards and Interface Control Documents as needed, and continue Cyber/Safety/Standards development. Investigate autonomy metrics and tech insertion process. Demonstrate autonomy software integration with a UUV using simulation and in-water test. Continue support of autonomy lab standup.

C2: Update models for CCS software extensions and begin detailed design of CCS implementation into first UUV program. Continue coordination and integration efforts at UUV Homeport and UOC.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease due to reconfiguration of Core Technology projects.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             1.780
                                                             0
                                                             Autonomy: Update documentation and continue work on development of common autonomy standards, interfaces, and systems; support modeling/simulation efforts and test bed development. Incorporate standards, interface requirements into RFPs.

C2: Update CCS documentation and support testing and design efforts. Incorporate standards, interface requirements into RFPs.
                                                        
                                                         
                                                             1.194
                                                             0
                                                        
                                                         
                                                             1.194
                                                             0
                                                             Autonomy: Update documentation and continue work to integrate common autonomy standards, interfaces, and systems; support modeling/simulation efforts and test bed development. 

C2: Update CCS documentation and continue to support development and implementation efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight decrease from FY 2019 to FY 2020 due to efficiencies in coordination of autonomy and common control efforts.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             0.450
                                                             0
                                                             Autonomy: Provide guidance, project planning, financial and contracting support, and coordination for development of common autonomy standards, interfaces, systems, and common control efforts. 

C2: Provide guidance, project planning, financial and contracting support, and coordination of Common Control System (CCS) analysis and implementation.
                                                        
                                                         
                                                             0.302
                                                             0
                                                        
                                                         
                                                             0.302
                                                             0
                                                             Autonomy: Continue guidance, project planning, financial and contracting support, and coordination of common autonomy standards, interfaces, and systems. 

C2: Continue guidance, project planning, financial and contracting support, and coordination of CCS analysis and implementation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight decrease from FY 2019 to FY 2020 due to efficiencies in coordination of autonomy and common control efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604536N/3393
                                                     Adv Undersea Prototyping-Remote Command & Control
                                                     
                                                         2.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         3.486
                                                    
                                                
                                            
                                             Funding moved to new Program Element (PE) 0604029N in FY 2019.
                                             UUV Core Technology efforts will accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS). UUV Core Technologies will: drive standardization across the UUV FoS; enable Fleet learning and experimentation via industry involvement and capability demonstrations;
and transition mature technologies from the Science and Technology communities and Industry of which are aligned to Fleet priorities. The program will leverage existing efforts from the Naval Research and Development Enterprise and will utilize rapid contracting approaches such as the Naval Undersea Warfare Center (NUWC) Newport UUV Family of Systems multi-award Indefinite Delivery Indefinite Quantity contract to facilitate Industry involvement. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation, and improve coordination of unmanned systems across multiple domains. The objective of this project (UxS Autonomy, C2) is to develop requirements and standards, define key interfaces, and mandate compliance to common architecture for Autonomy and Common Control System (CCS) to improve unmanned system capability, reliability and affordability through enabling system modularity, permitting standardized test and evaluation, and enabling cross-platform communication and collaborative mission engagement.
                                             Publish architecture standards and interface documents, prescribe system developer compliance in RFPs, and successfully demonstrate CCS and autonomy software to the standards through surrogate systems.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2018 and prior funding in Program Element (PE) 0604536N.
                                                     
                                                         
                                                             UUV Operation Center
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Future Capability Studies
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.635
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.635
                                                            
                                                        
                                                         
                                                             Common Control System (CCS) Cross-Domain Architecture Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.895
                                                                     2018-12
                                                                
                                                                 
                                                                     1.225
                                                                
                                                                 
                                                                     1.225
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Autonomy Archituture Development/Lab
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.593
                                                                     2018-12
                                                                
                                                                 
                                                                     3.342
                                                                
                                                                 
                                                                     3.342
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Precision Navigation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2018 and prior funding in Program Element (PE) 0604536N.
                                                     
                                                         
                                                             Energy Prototype Engineering Support 1
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.794
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Autonomy Support
                                                             Various
                                                             NAVSEA Activities
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.506
                                                                     2018-12
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Common Control System (CCS) Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.480
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Precision Navigation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.664
                                                                
                                                                 
                                                                     0.664
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.664
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2018 and prior funding in Program Element (PE) 0604536N.
                                                     
                                                         
                                                             Energy Prototype
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Autonomy
                                                             Various
                                                             NAVSEA Activities
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-01
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Common Control System (CCS)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-01
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Precision Navigation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.072
                                                                
                                                                 
                                                                     0.072
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.072
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604029N_3393_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     UxS Autonomy, C2,
                                                     
                                                         
                                                             Project Unit Moved from Program Element 0604536N: New PE
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Autonomy Development: ICD Development and Delivery: ICD Development and Delivery
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Autonomy Development: Spiral Development & Reference Implementation Maintenance:
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Autonomy Development: Autonomy Lab Stand Up:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control Development: Arch Design Description (ADD) Delivery:
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control Development: ICD Development and Delivery:
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control Development: Spiral Development & Reference Implementation Maintenance:
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control Development: Modeling and Simulation & Experimentation:
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control Development: UOC Integration & Capability Improvements:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3395
                                         UxS Payloads
                                         
                                             0.000
                                             0.000
                                             8.080
                                             16.565
                                             16.565
                                             10.420
                                             7.280
                                             8.991
                                             9.171
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2018 and prior funding in Program Element (PE) 0604536N. Projects moved from PE 0604536N starting in FY 2019. Project renamed UxS Payloads starting in FY20 (previously titled Adv Undersea Prototyping-Explosive Payloads in FY19 and prior years).
                                             Funding supports advanced prototyping, integration, and demonstration of undersea payloads initially with XLUUV class vehicles, and then eventually with Large, Medium, and Small UUVs in the UUV Family of Systems (FoS). These efforts leverage developments at ONR, DARPA, industry, and other activities for undersea payloads, and work to complete analysis of feasibility, policy, lethality and performance of integrating undersea sensor and weapons systems. The program will design new hardware, investigate and develop new interfaces/systems to increase lethality in both undersea and surface targets and investigate the possibilities of employing non-lethal payloads and other sensor systems across the UUV FoS, as applicable.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             6.789
                                                             0
                                                             Continue development of UUV undersea payload systems, including advanced XLUUV payloads. Complete Initial Technical Review for XLUUV payload and order initial material in support of design. Complete initial trade study for non-lethal payloads of the XLUUVs, and re-focus efforts on payloads for Medium UUVs. Continue UUV payload interface development and deliver Interface Control Documents (ICDs). Commence safety and certification analyses. Parallel payload development efforts will enable small to medium UUVs to be submarine launched and recovered.
                                                        
                                                         
                                                             13.749
                                                             0
                                                        
                                                         
                                                             13.749
                                                             0
                                                             Complete Final Technical Review for XLUUV advanced payload. Procure material and fabricate prototypes. Refine CONOPS for demonstrations, finalize ICDs and continue ICD delivery, and continue payload autonomy software development. Initiate integration and test of common payload module. Conduct demonstrations of payload capabilities. Initiate Automated Target Recognition (ATR) maturation efforts. Begin transition of energy and communications payload from ONR.  Continue payloads efforts for Medium UUVs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY2019 to FY2020 for integration and testing of payload module and completion of prototype fabrication efforts.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             0.991
                                                             0
                                                             Support XLUUV payload design efforts. Support Payload Integration Group interface development.
                                                        
                                                         
                                                             2.153
                                                             0
                                                        
                                                         
                                                             2.153
                                                             0
                                                             Support XLUUV payload design and test efforts, and begin logistics support. Payload Integration Group continues to guide and support standard interface development and assists in technology integration. Provide technical support for ATR development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to increase in payload effort development.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             0.300
                                                             0
                                                             Provide guidance, project planning, financial and contracting support, and coordination for evaluation and integration of payloads.
                                                        
                                                         
                                                             0.663
                                                             0
                                                        
                                                         
                                                             0.663
                                                             0
                                                             Continue guidance, project planning, financial and contracting support, and coordination for evaluation and integration of payloads.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight increase from FY 2019 to FY 2020 due to increase in payload effort development.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604536N/3395
                                                     Adv Undersea Prototyping-Explosive Payloads
                                                     
                                                         1.936
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         3.156
                                                    
                                                
                                            
                                             Funding moved to new Program Element (PE) 0604029N in FY 2019.
                                             UUV Core Technology efforts will accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS). UUV Core Technologies will: drive standardization across the UUV FoS; enable Fleet learning and experimentation via Industry involvement and capability demonstrations;
and transition mature technologies from the Science and Technology communities and Industry of which are aligned to Fleet priorities. The program will leverage existing efforts from the Naval Research and Development Enterprise and will utilize rapid contracting approaches such as the Naval Undersea Warfare Center (NUWC) Newport UUV Family of Systems multi-award Indefinite Delivery Indefinite Quantity contract to facilitate Industry involvement. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation, and improve coordination of unmanned systems across multiple domains. The objective of this project (UxS Payloads) is to evaluate, mature, and integrate advanced, innovative payloads onto UUVs to improve warfighting capabilities. Payloads are defined by Navy Fleet capability needs and are developed by leveraging modular designs through collaborative efforts with industry, ONR, DARPA, and the entire Naval Research and Development Enterprise. A Payload Integration Group (IDD) will define Government-owned interfaces to ensure efficient and affordable payload integration across the UUV FoS to support interoperable, innovative solutions. Initial payloads will be integrated and demonstrated on the XLUUV and then be developed for integration into other applicable FoS UUVs after they are demonstrated successfully. communication and collaborative mission engagement.
                                             Successful demonstrations of multiple undersea payloads. Detailed metrics are classified.
                                        
                                         
                                             FY 2018 and prior funding under PE 0604536N. Project renamed UxS Payloads starting in FY20 (previously titled Adv Undersea Prototyping-Explosive Payloads in FY19 and prior years).
                                             
                                                 
                                                     Product Development
                                                     FY 2018 and prior funding under PE 0604536N. Project renamed UxS Payloads starting in FY20 (previously titled Adv Undersea Prototyping-Explosive Payloads in FY19 and prior years).
                                                     
                                                         
                                                             Payload Interface Design & Fabrication
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.400
                                                                     2019-01
                                                                
                                                                 
                                                                     4.100
                                                                
                                                                 
                                                                     4.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.500
                                                            
                                                        
                                                         
                                                             Command and Control
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.609
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.609
                                                            
                                                        
                                                         
                                                             Safety
                                                             WR
                                                             NSWC Indian Head
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.780
                                                                     2019-01
                                                                
                                                                 
                                                                     0.624
                                                                
                                                                 
                                                                     0.624
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.404
                                                            
                                                        
                                                         
                                                             Aotomatic Target Recognition
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.025
                                                                
                                                                 
                                                                     3.025
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ONR FNC Project
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2018 and prior funding under PE 0604536N. Project renamed UxS Payloads starting in FY20 (previously titled Adv Undersea Prototyping-Explosive Payloads in FY19 and prior years).
                                                     
                                                         
                                                             Technical Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.991
                                                                     2019-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Payload Integration Group
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistic Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.353
                                                                
                                                                 
                                                                     0.353
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2018 and prior funding under PE 0604536N. Project renamed UxS Payloads starting in FY20 (previously titled Adv Undersea Prototyping-Explosive Payloads in FY19 and prior years).
                                                     
                                                         
                                                             Management & Management Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.663
                                                                
                                                                 
                                                                     0.663
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604029N_3395_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     UxS Payloads
                                                     
                                                         
                                                             Project Unit Moved from Program Element 0604536N: New PE
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: CONOPs and Requirements Development: CONOPs and Requirements
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: XLUUV Interface Development: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: Payload Design and Undersea Weapon Development: Phase A concept design- XL UUV Interface development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: Undersea Weapon Hardware Material Purchase and Fabrication: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: Undersea Weapon Hardware Material Purchase and Fabrication:
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: Undersea Weapon Hardware Integration: Hardware Integration
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: Undersea Weapon Hardware Integration: Integration into XLUUV
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development: System Testing:
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Automated Target Recognition (ATR) Development: ATR Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ONR FNC Project: ONR FNC Project
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3396
                                         UxS Endurance
                                         
                                             0.000
                                             0.000
                                             7.050
                                             16.782
                                             16.782
                                             23.266
                                             21.484
                                             19.651
                                             19.745
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2018 and prior funding in Program Element (PE) 0604536N. Project moved from PE 0604536N starting in FY 2019. Project 3396 renamed UxS Endurance starting in FY 2020 (previously titled Adv Undersea Prototyping-Non-Lethal Payloads in FY 2019 and prior years).
                                             Advanced undersea energy efforts leverages existing independent research and development of energy-dense systems to meet future power requirements for Unmanned Undersea Vehicle (UUV) Family of Systems (FoS) missions, which are limited by both constraints imposed by the operational environment and the amount of power that can be carried. Efforts under this project include research, development, test, and evaluation of advanced energy solutions. Energy development and transition efforts are applicable to all classes of UUVs for increased energy endurance and efficiency to extend the reach of unmanned undersea systems. Parallel efforts include development and certification of high energy density Lithium Ion (Li-Ion) batteries to enable UUV integration onboard submarines.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             6.975
                                                             0
                                                             Conduct study of high safety and high reliability battery technologies, including survey of propagation resistant battery architecture and analysis of industry base with focus on cell quality assurance and supply. Investigate Industry fuel cell solutions for UUVs and begin trade studies on other Navy research and development efforts for development and integration on UUVs.
                                                        
                                                         
                                                             13.929
                                                             0
                                                        
                                                         
                                                             13.929
                                                             0
                                                             Execute submarine integration for Li-Ion batteries, including full certification and testing. Commence modeling and simulation and testing of Li-Ion battery and battery management systems to evaluate performance and system safety. Certify and integrate a propagation resistant Li-Ion battery system for use on submarine deployed LDUUV. Continue small and XLUUV sized fuel cell integration and transition efforts as a high density UUV energy solution, including initial hardware and software integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase due to increased priority and demand for high energy density UUV power systems (ie fuel cells) and increased Li-Ion certification efforts.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             0.075
                                                             0
                                                             Prioritize certification of Li-Ion battery for operational use on submarine deployed UUV. Support design and testing efforts. Advise fuel cell design and development.
                                                        
                                                         
                                                             2.182
                                                             0
                                                        
                                                         
                                                             2.182
                                                             0
                                                             Continue integration and related certification efforts of  Li-Ion battery assets. Continue fuel cell development efforts, demonstrate technology on UUV platform.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to increase in UxS Endurance efforts.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 funding in Program Element (PE) 0604536N.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.671
                                                             0
                                                        
                                                         
                                                             0.671
                                                             0
                                                             Provide guidance, project planning, financial and contracting support, and coordination for energy system evaluation and integration of payloads.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to increase in UxS Endurance efforts
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604536N/3396
                                                     Adv Undersea Prototyping-Non-Lethal Payloads
                                                     
                                                         0.978
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1.478
                                                    
                                                
                                            
                                             Funding moved to new Program Element (PE) 0604029N in FY 2019.
                                             UUV Core Technology efforts will accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS). UUV Core Technologies will: drive standardization across the UUV FoS; enable Fleet learning and experimentation via industry involvement and capability demonstrations;
and Transition mature technologies from the Science and Technology communities and Industry of which are aligned to Fleet priorities. The program will leverage existing efforts from the Naval Research and Development Enterprise and will utilize rapid contracting approaches such as the Naval Undersea Warfare Center (NUWC) Newport UUV Family of Systems multi-award Indefinite Delivery Indefinite Quantity contract to facilitate Industry involvement. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation, and improve coordination of unmanned systems across multiple domains. The objective of this project (UxS Endurance) is to mature advanced energy systems developed by industry, NASA, ONR, DARPA, and the Naval Research and Development Enterprise, and integrate into UUVs for increased endurance, power, and reach; and develop safe, reliable battery solutions, including Li-Ion technologies, on UUVs for integration onto host surfaces ships and submarines.
                                             Demonstrate use of advanced UUV Energy technology in an Advanced Development Model prototype and achieve certifications for Li-ion batteries on host platforms.
                                        
                                         
                                             FY 2018 and prior funding under PE 0604536N. Project 3396 renamed UxS Endurance starting in FY 2020 (previously titled Adv Undersea Prototyping-Non-Lethal Payloads in FY19 and prior years).
                                             
                                                 
                                                     Product Development
                                                     FY 2018 and prior funding under PE 0604536N. Project 3396 renamed UxS Endurance starting in FY 2020 (previously titled Adv Undersea Prototyping-Non-Lethal Payloads in FY19 and prior years).
                                                     
                                                         
                                                             Design, Material, & Fabrication Efforts
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.975
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Li-Ion Battery Certification
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.000
                                                            
                                                        
                                                         
                                                             LD & XL Energy- Fuel Cell
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.034
                                                                
                                                                 
                                                                     3.034
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.034
                                                            
                                                        
                                                         
                                                             Propagation Resistant Li-Ion Battery
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.895
                                                                
                                                                 
                                                                     5.895
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.895
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2018 and prior funding under PE 0604536N. Project 3396 renamed UxS Endurance starting in FY 2020 (previously titled Adv Undersea Prototyping-Non-Lethal Payloads in FY19 and prior years).
                                                     
                                                         
                                                             Design Analysis
                                                             WR
                                                             NRL
                                                             WASHINGTON, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Support
                                                             C
                                                             FFP
                                                             various
                                                             Arlington, VA
                                                             
                                                                 0.000
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                                             UxS Platform is a continuation of two FY19 UUV Core Technologies efforts from PE 0604029N and are being transitioned over to PU 4053 beginning in FY20.
                                             UxS (Unmanned Systems) Platform is a non-acquisition program that supports rapid innovative research and development prototype efforts to enable integration of deployable and/or retrievable undersea vehicles, payload concepts, and offboard systems through design, manufacture, test/demonstration, evaluation, Rapid Fielding Temporary Alterations (RF TEMPALT) and validation for submarine & other platforms. In addition to research and development, the program will support engineering and integration of new and mature technologies to enable rapid prototyping and fielding of capabilities. This will lower the cost risks of incorporating new technologies prior to acquisition and provide rapid solutions to urgent war-fighter needs. Experimentation will be conducted with the Fleet (i.e., Commander, Naval Submarine Forces (COMSUBFOR), Unmanned Undersea Vehicle Squadron One (UUVRON ONE), etc.), enabling an agile environment through at-sea demonstrations, which will provide Fleet and acquisition stakeholders with relevant payload employment data to inform Concepts of Operations (CONOPs) and fielding decisions. The program will support transition of high-interest systems and/or payloads from research and development to Programs of Record (PoRs), as appropriate. UxS Platform is comprised of Rapid Innovative R&D Prototype Initiatives, RF TEMPALTs, Payload Integration, and Unmanned Undersea Vehicle (UUV) Homeport.
                                             
                                                 
                                                     Product Development
                                                     Rapid Innovative R&D Prototype Initiatives is the development and/or prototyping of rapid technologies efforts that can be incorporated quickly into host platforms/vehicles to enhance Fleet capability. Initiatives will be determined by senior Navy leadership. All initiatives will be demonstrated to provide proof of concept before transitioning to a Program of Record (POR). Rapid Fielding Temporary Alterations (RF TEMPALTs) is the accelerated technical approval process that will support undersea rapid capability demonstrations (non-tactical) and tactical deployment of unmanned systems from host submarine platforms. Payload Integration will develop payload interface standards to include potential hardware for all known small and medium UUVs to enable streamlined development, training and vehicle reconfiguration. The UUV Homeport provides support for multiple UUV efforts, including (but not limited to) infrastructure, engineering, analysis, contracting, test and evaluation (T&E) of prototype support to the Fleet (UUVRON ONE) for capability development. New prototype undersea vehicles and systems will be purchased and/or leased for experimentations and demonstrations in warfighting environments. It will enable UUVRON ONE to conduct early assessment of new UUV technology capabilities, generate lessons learned, and provide feedback to the acquisition community. The UUV Homeport will also house the UUV Operations Center (UOC) which is the primary command and control center for Unmanned Systems.
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                                                             Continue preliminary study to investigate the use of a NASA approved 18650 Li-Ion battery in a medium sized UUV. Continue a submarine (SSN) launch and recovery effort of small and medium UUVs. 
Initiate evaluations of vehicle autonomy and validation tools for the Navy's family of UUVs. 
Establish TEMPALT Coordination Activity (TCA) and databases for the Rapid Fielding TEMPALT process. 
Develop and implement plans to analyze, test, and certify payloads on small and medium UUVs to inform future transition(s) into PoRs. 
Develop and test a payload vehicle adapter to be used to merge commercial off the shelf / government off the shelf (COTS/GOTS) vehicle control (e.g., vehicle autonomy, power, communication network, etc.) with the mission payload suite. 
Conduct experimentation(s) and demonstration(s) of known NAVY UUV capability to inform acquisition decisions. Complete infrastructure study to support XL, Large, Medium, and Small UUV at UUV Homeport. 
Initiate submarine data exfiltration from UUVs development effort.
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                                             UUV Core Technology efforts will accelerate future capabilities and support steady growth of the Navy's Unmanned Undersea Vehicle (UUV) Family of Systems (FoS). UUV Core Technologies will: Drive standardization across the UUV FoS; Enable Fleet learning and experimentation via Industry involvement and capability demonstrations; and Transition mature technologies from the Science and Technology communities and Industry of which are aligned to Fleet priorities. By leveraging efforts from the Naval Research and Development Enterprise and Industry for associated technologies and payloads, and integrating them into UUVs at the appropriate level of technical maturity, UUV capabilities for the Fleet will be increasingly enhanced. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation, and improve coordination of unmanned systems across multiple domains. PU 4053: UxS Platform is a non-acquisition program that leverages government laboratories, field activities, and industry to enable research and development efforts in support of technology and system development, manufacture, testing, and fielding on submarine host platforms. Engagement with industry will support development of R&D products for enhanced submarine capability via competitively awarded contracts and sole source Concept Formulation (CONFORM) contracts. These contracting vehicles will facilitate requirements development, prototype development, and prototype production support to allow rapid integration of payloads and offboard systems. Projects and technology capability solutions will transition for inclusion into existing ship baselines or initiation as new POR capabilities.
                                             Deliver three to five Rapid Fielding TEMPALT projects annually as directed by the Undersea Domain senior leadership. Develop summary report(s) on demonstrations and/or experiments of approaches and predicted performance of new technology and enhanced capabilities.
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                                 FY 2018 funding for Project Unit (PU) 0385 reflects the congressionally directed transfer of $20 million from PE 0603382N Advanced Combat Systems Tech PU 0385 to PE 0604030N Rapid Prototyping, Experimentation and Demonstration (RPED) PU 0385 to support the Expeditionary Surveillance Towed Array Sensor System (SURTASS-E) RPED project. FY 2018 funding for PU 9999 reflects the Congressional Add of $3.911M to support the SURTASS-E RPED project.
                                 The Rapid Prototyping, Experimentation, and Demonstration (RPED) Program provides Department of the Navy (DON) leadership the ability to respond to urgent and emergent operational needs that require immediate actions to mitigate current threats, offset future threats, and leverage advances in technology that will enable Naval forces to maintain their operational and technological superiority over potential adversaries.  In accordance with the 2018 National Defense Strategy (NDS) this program enables a more agile, lethal, and resilient force by rapidly developing and fielding needed warfighting capabilities.  Projects funded in this program are aligned with the tenants of the Chief of Naval Operations Design for Maritime Superiority Version 2.0 to rapidly acquire key platforms and payloads to achieve high velocity outcomes.  Concepts and enabling technologies include; directed energy weapons, hypersonics, autonomous and unmanned systems, artificial intelligence, machine learning, and multi-domain operations.  

Oversight and accountability of projects funded by this program is provided by the DON Accelerated Acquisition Board of Directors (AABoD).  Specific projects under this program will be selected and executed in accordance with the DON Accelerated Acquisition Process as described in SECNAVINST 5000.42.

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
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                                             Efforts in this Project Unit (PU) 0385 were previously funded in PE 0603382N Advanced Combat Systems Tech; PU 0385 Rapid Prototype Development and PU 0399 Unmanned Rapid Prototype Development. Funds were transferred to this PU beginning in FY2019.
                                             The Rapid Prototyping, Experimentation, and Demonstration (RPED) Program provides Department of the Navy (DON) leadership the ability to respond to urgent and emergent operational needs that require immediate actions to mitigate current threats, offset future threats, and leverage advances in technology that will enable Naval forces to maintain their operational and technological superiority over potential adversaries.  In accordance with the 2018 National Defense Strategy (NDS) this program enables a more agile, lethal, and resilient force by rapidly developing and fielding needed warfighting capabilities.  Projects funded in this program are aligned with the tenants of the Chief of Naval Operations Design for Maritime Superiority Version 2.0 to rapidly acquire key platforms and payloads to achieve high velocity outcomes. Concepts and enabling technologies include; directed energy weapons, hypersonics, autonomous and unmanned systems, artificial intelligence, machine learning, and multi-domain operations.  

Oversight and accountability of projects funded by this program is provided by the DON Accelerated Acquisition Board of Directors (AABoD).  Specific projects under this program will be selected and executed in accordance with the DON Accelerated Acquisition Process as described in SECNAVINST 5000.42.
                                             
                                                 
                                                     Rapid Prototype Development, Experimentation and Demonstration
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                                                             Plans and associated resources in this project support the SURTASS-E Rapid Prototyping, Experimentation and Demonstration (RPED) effort which will provide a modular, flexible, and rapidly deployable mobile acoustic wide-area surveillance capability for installation aboard a vessel of opportunity (VOO).  The project will deliver and demonstrate one system consisting of International Organization for Standardization containerized mission system ship set, installed on a VOO.  Specific FY18 activities include: design and development of the SURTASS-E winch and handling system; procurement of long lead sub-systems for the command, control, communications, computers and intelligence (C4I) van; mission system hardware and software development and integration; VOO assessment, leasing and platform evaluation; VOO installation hardware; towed array towing hardware; acoustic processing development; and system level ship integration and performance assessment.
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                                                             Complete SURTASS-E RDT&E activities to support initial fielding of capability in FY2019.  Specific FY19 activities include: completion of training of operational personnel; completion of system certifications including TEMPEST, cybersecurity, system safety, and full operation acceptance; transportation of system to operational location; completion of integration and system mobilization on to selected vessel of opportunity (VOO); conduct system-level operational demonstration of SURTASS-E as installed on the selected VOO; and correct deficiencies identified in the operational demonstration prior to operational deployment of the full system capability.

Plans and associated resources in this project support the completion of the Standard Missile-6 (SM-6) Block (Blk) 1B Phase 1A Rocket Motor rapid prototyping project.  The SM-6 Blk 1B Phase 1A rapid prototyping project was designated by the AABoD in February of 2018 as the initial phase of the SM-6 Blk 1B accelerated acquisition program.  SM-6 Blk 1B Phase 1A will provide a prototype rocket motor to support the operational requirements of the SM-6 Blk 1B Phase 1A All Up Round (AUR) accelerated acquisition program.  Specific FY19 activities include: complete engineering, design, integration, and static firing of a 21-inch diameter 73-inch length "pathfinder" prototype rocket motor; apply lessons learned from 73-inch prototype to complete engineering, design, integration, and static firing of a 21-inch diameter 96-inch tactical length final prototype rocket motor with flight-weight nozzle to verify system performance; conduct insensitive munitions testing.
                                                        
                                                         
                                                             36.197
                                                             0
                                                        
                                                         
                                                             36.197
                                                             0
                                                             Continue to fund RPED projects designated by the AABoD. Potential RPED projects may include, but are not limited to; directed energy weapons, hypersonics, unmanned systems, artificial intelligence, machine learning, and multi-domain operations.
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                                                         The funding increase between FY19 and FY20 is due to the Navy's continued emphasis on innovation, speed and agility to meet urgent/emergent priority needs, mitigate current threats, offset future threats, and leverage advances in technology to maintain operational and technological superiority over potential adversaries.
                                                    
                                                
                                            
                                             Projects identified for execution under this project number are non-acquisition programs.  Each project will develop a project plan to support project execution.  Project plans will include a project schedule and technical requirements and objectives to measure project performance.  The selected technical solutions will be demonstrated in operationally relevant environments to assess their ability to meet warfighter requirements.  Project deliverables include actual integrated hardware/software prototype systems, CONOPS, requirements, test reports, technical data, and associated doctrine, organization, training, leadership and education, and personnel aspects necessary to support decision making. These deliverables will be used to support project disposition decisions to include transition of technologies to acquisition, further refinement of the technology, or termination and reinvestment of remaining funds to other technologies that add military value.
                                             Performance metrics are specific to each of the projects funded. All will include measures identified in the Statement of Objectives (SOO), including completions, successes, terminations, and iterative prototype cycle times reported against schedules and deliverables stated in the requirement documents.
                                        
                                         
                                             Support and Test and Evaluation costs are directly associated with the delivery of the primary product and included in the product development cost category for rapid prototype development, experimentation and demonstration cost categories.
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                                                     Expeditionary SURTASS
                                                     
                                                         3.911
                                                         This Congressional Add funded Vessel of Opportunity (VOO) evaluation and leasing to support integration of SURTASS-E components and subsystems in preparation for the operational demonstration.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Performance metrics will include measures identified in the Statement of Objectives (SOO), including completions, successes, and iterative prototype cycle times reported against schedules and deliverables stated in the requirement documents.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Support and Test and Evaluation costs are directly associated with the delivery of the primary product and included in the product development cost category for rapid prototype development, experimentation and demonstration cost categories.
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                                 FY 2017 and prior funding in Program Element (PE) 0603502N. Unmanned Underwater Vehicle (UUV) project realigned from PE 0603502N starting in FY 2018.
                                 The Snakehead Large Displacement Unmanned Undersea Vehicle (LDUUV) is the Navy's Large Displacement UUV effort as part of the UUV Family of Systems (FoS). It is the number one Submarine-launched UUV priority due to the additional endurance and the capability it will bring to the fleet in support of maintaining the Navy's undersea superiority. In order to accelerate and support steady growth of the fleet's UUV FoS, the Snakehead program will design and build a modular, reconfigurable Unmanned Undersea Vehicle (UUV) with Open Architecture (OA) software (SW) focused on introducing a new class (large displacement) of UUVs to the Navy to provide increased endurance, payload hosting, and delivery capability. The Snakehead LDUUV will be modular in design and include hotel functionality (guidance and control, navigation, autonomy, situational awareness, core communications, and power distribution), high energy capacity and power output, highly capable propulsion and maneuvering, and high accuracy mission sensors and communications links. It is intended that modules will have well defined interfaces for the purposes of implementing cost-effective upgrades in future increments to leverage advances in technology. The Snakehead program is a CNO/ASN(RDA) approved Accelerated Acquisition.
The Snakehead LDUUV program features a phased approach to grow capabilities at a manageable level of risk. Phase 1 is a Government developed prototype with significant Industry involvement to develop Techniques, Tactics, and Procedures (TTPs), Concepts of Operation (CONOPS), and risk reductions for submarine integration. One Phase 1 vehicle, with sufficient test spares, will be fabricated for integration onto Dry Deck Shelter (DDS) equipped submarines. This is a revision to the previous plan to build two Phase 1 vehicles. Phase 2 will be a competitive award to Industry, with increased capabilities and integration onto Modernized DDS and Payload Handling System (PHS) equipped submarines, as well as potential integration onto surface ships (This is a revision to the previous acquisition strategy of a second Government developed variant followed by an Industry vehicle).  In order to support this accelerated transition to Industry, the required Technical Data Package and contracting documents will be compiled in FY19 and FY20, culminating with a competitive Request for Proposal (RFP) release in FY20.  An Industry award will occur in FY21, five years earlier than originally planned, for a single vendor design with options to fabricate up to four vehicles starting in FY23.
                                 
                                     
                                         0.000
                                         92.613
                                         135.641
                                         135.641
                                    
                                     
                                         23.886
                                         60.304
                                         68.310
                                         68.310
                                    
                                     
                                         23.886
                                         -32.309
                                         -67.331
                                         -67.331
                                    
                                     
                                         
                                             -0.109
                                        
                                         
                                             -32.200
                                        
                                         
                                             -0.714
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -67.331
                                                     -67.331
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -35.587
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     60.187
                                                
                                            
                                        
                                    
                                     Program Changes: 
FY18 - +$60,187K Congressional realignment establishing new Program Element (PE); -$35,587K LDUUV UUV Program Concurrency; 
SBIR -$714K 
FY19 - -$25,000K Congressional: Transfer to line 94 (XLUUV); -$7,200 Congressional: Accelerate Delta Design; -$109K FFRDC reduction.
FY20 - -$48,435K Orca Dual-vendor Acquisition Strategy; -$18,896K Balance UUV Portfolio 

Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         2094
                                         Unmanned Underwater Vehicle
                                         
                                             0.000
                                             23.886
                                             60.304
                                             68.310
                                             68.310
                                             81.637
                                             120.436
                                             269.642
                                             129.796
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2017 and prior funding in Program Element (PE) 0603502N. Unmanned Underwater Vehicle (UUV) project realigned from PE 0603502N starting in FY 2018.
                                             The Snakehead Large Displacement Unmanned Undersea Vehicle (LDUUV) is the Navy's Large Displacement UUV effort as part of the UUV Family of Systems (FoS). It is the number one Submarine-launched UUV priority due to the additional endurance and the capability it will bring to the fleet in support of maintaining the Navy's undersea superiority. In order to accelerate and support steady growth of the fleet's UUV FoS, the Snakehead program will design and build a modular, reconfigurable Unmanned Undersea Vehicle (UUV) with Open Architecture (OA) software (SW) focused on introducing a new class (large displacement) of UUVs to the Navy to provide increased endurance, payload hosting, and delivery capability. The Snakehead LDUUV will be modular in design and include hotel functionality (guidance and control, navigation, autonomy, situational awareness, core communications, and power distribution), high energy capacity and power output, highly capable propulsion and maneuvering, and high accuracy mission sensors and communications links. It is intended that modules will have well defined interfaces for the purposes of implementing cost-effective upgrades in future increments to leverage advances in technology. The Snakehead program is a CNO/ASN(RDA) approved Accelerated Acquisition phased approach to build capabilities at a manageable level of risk in the Navy's class of Large Displacement Unmanned Undersea Vehicles.
                                             
                                                 
                                                     LDUUV Product Development
                                                     
                                                         
                                                             18.561
                                                             0
                                                             Conducted detailed design for one Phase I LDUUV, and prepared for Critical Design Review (CDR). Procured Long Lead-Time Material (LLTM) (hull, sensors, batteries, etc.). Continued experimentation with autonomy sense and avoidance, Intelligence Preparation of Operational Environment (IPOE) demonstrations, and propulsion, navigation, communications, launch and recovery experimentation to reduce risk with submarine integration.
                                                        
                                                    
                                                     
                                                         
                                                             56.726
                                                             0
                                                             Complete detailed design for Phase I LDUUV and complete Critical Design Review (CDR) in 3QFY19. Procure remaining material and parts and commence fabrication of one Phase I LDUUV. Initiate data products development and analysis for submarine integration. Initiate technical data package for platform integration and technical review. Provide engineering services for initial subsystem testing and risk reduction demos. Initiate delta design efforts to incrementally increase UUV capability from undersea platforms and incorporate lessons learned from Phase 1 (submarine certification efforts, risk reduction and battery integration) and prepare Technical Data Package (TDP) for release of RFP to industry in FY20.
                                                        
                                                         
                                                             63.252
                                                             0
                                                        
                                                         
                                                             63.252
                                                             0
                                                             Continuation of fabrication of one Phase 1 vehicle and development of data products and analyses. Perform vehicle integration of subsystems, including propulsion, sensors, payload, communications, and control systems. Perform design validation testing concurrent to fabrication. Finalize delta design to incrementally increase UUV capability from undersea platforms and incorporate lessons learned (submarine certification efforts, risk reduction and battery integration) from Phase 1 to prepare TDP for release of RFP to industry in 4QFY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to full effort on fabrication of Phase I LDUUV and the commencement of delta design efforts to transition to industry vehicles.
                                                    
                                                
                                                 
                                                     LDUUV Support
                                                     
                                                         
                                                             3.653
                                                             0
                                                             Completed initial development of documentation and drawings, Submarine Interface Control documents, System Hazard Analysis, and developed required documentation for detailed design and critical design review. Continued supportability analysis. Supported demonstration exercises. Ramped up efforts as part of detailed design.
                                                        
                                                    
                                                     
                                                         
                                                             1.731
                                                             0
                                                             Complete final design documentation and drawings, submarine Interface Control Documents, and subsystem test plans to assemble baseline technical data package for platform integration. Support fabrication and material efforts. Support platform integration efforts. Continue supportability analysis. Support Fleet with demonstration exercises with demo vehicles to develop Tactics, Techniques, and Procedures.
                                                        
                                                         
                                                             2.644
                                                             0
                                                        
                                                         
                                                             2.644
                                                             0
                                                             Continue support of fabrication and material efforts. Manage submarine and platform integration products. Continue Fleet demonstration exercises with demo vehicles. Prepare for system certification. Provide support of the completion of delta design efforts to prepare TDP for release of RFP.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to engineering services to support Phase I LDUUV vehicles and effort associated with Delta design work.
                                                    
                                                
                                                 
                                                     LDUUV Management Services
                                                     
                                                         
                                                             1.672
                                                             0
                                                             Provided program management support and travel for the LDUUV program. Program management plans include overall technical guidance and leadership for the program. Oversight of financial and logistics efforts and coordination with Navy and other DoD organizations and contractors as required to ensure successful execution of the program.
                                                        
                                                    
                                                     
                                                         
                                                             1.847
                                                             0
                                                             Provide program management support and travel for the LDUUV program. Program management plans include overall technical guidance and leadership for the program. Oversight of financial and logistics efforts and coordination with Navy and other DoD organizations and contractors as required to ensure successful execution of the program.
                                                        
                                                         
                                                             2.414
                                                             0
                                                        
                                                         
                                                             2.414
                                                             0
                                                             Provide program management support and travel for the LDUUV program. Manage concurrent Phase 1 vehicle fabrication and delta design efforts. Program management plans include overall technical guidance and leadership of the program. Oversight of financial and logistics efforts and coordination with Navy and other DoD organizations and contractors as required to ensure successful execution of the program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased management support of new acquisition strategy transitioning development to industry.
                                                    
                                                
                                            
                                             Utilizing Navy requirements to insert incremental capability, the LDUUV program will design, build, and test a risk-reduction UUV followed by competitive award of design and fabrication contracts to Industry.  Phase 1 is a Government developed prototype with significant Industry involvement to develop Techniques, Tactics, and Procedures (TTP) and Concepts of Operation (CONOPS) and reduce risk for submarine integration. The Phase 1 strategy was revised from fabrication of two Phase 1 vehicles to one Phase 1 vehicle with sufficient test spares, and with a focus on submarine integration (potential ship integration is deferred to the Industry variant).  The Snakehead program revised its Acquisition Strategy to transition to Industry faster.  This new strategy still consists of an initial phase of Government-led development with industry engagement and build.  However, the Government Phase 2 has been reduced to a delta-design effort to prepare the required Technical Data Package to support a competitive Request for Proposal (RFP) release in FY20.  Industry award will take place in FY21, five years earlier than originally planned, for up to two vendors for design with options to fabricate up to four vehicles starting in FY23.
                                             LDUUV - Complete Critical Design Review (CDR) 3Q FY 2019.
                                        
                                         
                                             FY 2017 and prior funding in Program Element (PE) 0603502N.
                                             
                                                 
                                                     Product Development
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     9.157
                                                                     2018-12
                                                                
                                                                 
                                                                     18.411
                                                                     2018-12
                                                                
                                                                 
                                                                     20.650
                                                                
                                                                 
                                                                     20.650
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.589
                                                                     2018-12
                                                                
                                                                 
                                                                     18.589
                                                                
                                                                 
                                                                     18.589
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             WR
                                                             NSWC Carderock
                                                             West Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.920
                                                                     2018-12
                                                                
                                                                 
                                                                     6.235
                                                                     2018-12
                                                                
                                                                 
                                                                     6.535
                                                                
                                                                 
                                                                     6.535
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware,& Design
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.166
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.166
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             SS
                                                             CPFF
                                                             ARL PSU
                                                             State College, PA
                                                             
                                                                 0.000
                                                                 
                                                                     3.410
                                                                     2019-02
                                                                
                                                                 
                                                                     8.565
                                                                     2019-01
                                                                
                                                                 
                                                                     10.802
                                                                
                                                                 
                                                                     10.802
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.423
                                                                     2018-11
                                                                
                                                                 
                                                                     0.306
                                                                     2018-12
                                                                
                                                                 
                                                                     0.306
                                                                
                                                                 
                                                                     0.306
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Vehicles, Hardware, & Design
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.856
                                                                     2018-12
                                                                
                                                                 
                                                                     5.520
                                                                     2018-12
                                                                
                                                                 
                                                                     6.270
                                                                
                                                                 
                                                                     6.270
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Expirimentation and Risk Reduction - Battery Certification
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.213
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Platform Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.865
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Risk Reduction Sonar
                                                             SS
                                                             CPFF
                                                             ARL UT
                                                             Austin, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.551
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.551
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             LDUUV Engineering Support
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.693
                                                                     2018-12
                                                                
                                                                 
                                                                     0.198
                                                                     2018-12
                                                                
                                                                 
                                                                     0.345
                                                                
                                                                 
                                                                     0.345
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Launch and Recovery Engineering Support
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.306
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.306
                                                            
                                                        
                                                         
                                                             LDUUV Hydrodynamics and Propulsion Engineering Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.450
                                                                     2019-02
                                                                
                                                                 
                                                                     0.132
                                                                     2018-12
                                                                
                                                                 
                                                                     0.132
                                                                
                                                                 
                                                                     0.132
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Hull and Propultion Engineering Support
                                                             WR
                                                             NSWC Carderock
                                                             West Bethsda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.286
                                                                     2018-11
                                                                
                                                                 
                                                                     0.892
                                                                     2018-12
                                                                
                                                                 
                                                                     0.971
                                                                
                                                                 
                                                                     0.971
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Command and Control Engineering Support
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.208
                                                                     2018-12
                                                                
                                                                 
                                                                     0.361
                                                                     2018-12
                                                                
                                                                 
                                                                     0.361
                                                                
                                                                 
                                                                     0.361
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Engineering Support
                                                             SS
                                                             CPFF
                                                             APL/JHU
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.335
                                                                     2019-01
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV ILS and Engineering Support
                                                             WR
                                                             NUWC Keyport
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.125
                                                                     2018-11
                                                                
                                                                 
                                                                     0.048
                                                                     2018-12
                                                                
                                                                 
                                                                     0.235
                                                                
                                                                 
                                                                     0.235
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV ILS and Engineering Support
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             FLEET Experimentation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             LDUUV Program Management
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.380
                                                                     2018-12
                                                                
                                                                 
                                                                     0.247
                                                                     2018-12
                                                                
                                                                 
                                                                     0.579
                                                                
                                                                 
                                                                     0.579
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Program Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.130
                                                                     2018-12
                                                                
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     1.720
                                                                
                                                                 
                                                                     1.720
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LDUUV Travel
                                                             Various
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.162
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     LDUUV
                                                     
                                                         
                                                             Project Unit Moved from Program Element 0603502N:
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             LDUUV Development: Experimentation Risk Reduction:
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: Phase 1 CDR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: Phase 1 Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: TDP Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: Industry Design PDR
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: Industry Design CDR
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Phase 1: Detailed Design (continued from PE 0603502N):
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Phase 1: Long Lead Material & Fabrication:
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Phase 1: Military Utility Assessment (MUA) Testing:
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Phase 1: Correction of Deficiencies (CoD) and Submarine Integration:
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Technical Data Package Development:
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: RFP Development:
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: RFP Release:
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Source Selection:
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Award Design Phase:
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Industry Design:
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Proposal Evaluation:
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Fabrication Award:
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Industry Phase: Industry Fabrication:
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     226.160
                                     82.549
                                     83.121
                                     121.310
                                     121.310
                                     99.418
                                     72.213
                                     69.704
                                     54.440
                                     Continuing
                                     Continuing
                                
                                 This Navy program addresses unique technologies on Ford Class carriers. The program includes:
 
- (2208) - Development of ship hull, mechanical, propulsion, electrical, aviation, and combat support systems, subsystems and components to significantly improve aircraft carrier affordability, manpower requirements, survivability, and operational capabilities, and to meet the requirements of existing and pending regulations and statutes critical to the operation of existing and future aircraft carriers. 

- (4004) - Development of an advanced technology aircraft launch system in support of the CVN 78 Class design and construction schedule. The Electro Magnetic Aircraft Launch System (EMALS) will replace the current steam catapult on CVN 78 Class ships. EMALS provides better control of applied forces, both peak and transient dynamic, improved
reliability and maintainability, increased operational availability and reduced operator and maintainer workload.

This Program Element (PE) and associated projects represent a continuation of efforts previously funded under PE 0603512N projects 2208 and 4004 in FY 2014 and earlier.
                                 
                                     
                                         83.935
                                         58.121
                                         57.236
                                         57.236
                                    
                                     
                                         82.549
                                         83.121
                                         121.310
                                         121.310
                                    
                                     
                                         -1.386
                                         25.000
                                         64.074
                                         64.074
                                    
                                     
                                         
                                             25.000
                                        
                                         
                                             -1.386
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     64.318
                                                     64.318
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.244
                                                     -0.244
                                                
                                            
                                        
                                    
                                     FY20 - PROJ 2208 CVN 21:  Addition of CVN 78 Full Ship Shock Trials funding (+$17.5M)
FY20 - PROJ 2208 CVN 21:  Addition of Integrated Digital Shipbuilding (iDS) funding (+$49.0M)
Schedule:  EMALS Depot Planning End Date shifted from 1Q FY 2022 to 4Q FY 2021.
                                
                                 
                                     
                                         2208
                                         CVN 21
                                         223
                                         
                                             165.862
                                             57.302
                                             25.029
                                             103.830
                                             103.830
                                             95.279
                                             72.213
                                             69.704
                                             54.440
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides for the development of aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design capabilities not currently feasible. This project transitions the most promising technologies from the Navy technology base, other government laboratories, and the private sector into specific advanced development efforts. All systems developed in this project have the potential to support emerging requirements and other promising systems technologies for insertion into new aircraft carrier designs. The emphasis is directed toward developing ship hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and components to significantly improve aircraft carrier affordability, manpower requirements, survivability, and operational
capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers. This project also encompasses those tasks required to support CVN 78 procurement, including, but not limited to engineering support, programmatic and program support, logistics support, modeling and simulation, test and evaluation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment (IDE).
                                             
                                                 
                                                     CVN 78 Class Advanced Technology Design & Development
                                                     CVN 78 Class Advanced Technology Design & Development - Continue development and transition of technologies to support CVN 78 Class Key Performance Parameters (KPPs): maintain sortie generation rate, reductions in manpower, and further recovery of weight and stability service life margins. Continue design activities to integrate the new technologies, such as the new propulsion plant and Electromagnetic Aircraft Launch System into the ship. Complete shock qualification for components of all CVN 78 systems.
                                                     
                                                         
                                                             36.004
                                                             0
                                                             Cyber-security:  Continued to develop CVN 78 cyber-security processes, requirements and solutions, including cyber casualty procedure development, development of rapid system recovery tools and network situational awareness (i.e. intrusion detection) and boundary defense capabilities for control networks.  Developed and maintained certification and accreditation packages for system support.  Developed land-based test sites for the Federated Machinery Local Area Network to conduct testing and support cyber-security development and sustainment efforts.

Component Shock:  Continued to obtain component shock qualification for Government-Furnished Equipment (GFE).  Submitted the required shock hardening certification package to NAVSEA05.  Interim shock certification was granted to CVN 78 by NAVSEA CHENG.  Continued to manage GFE component qualification to identify potential risks to the planned Full Ship Shock Trial (FSST) execution in FY20.
                                                        
                                                    
                                                     
                                                         
                                                             11.597
                                                             0
                                                             Continue providing support to resolve issues identified during Post Shakedown Availability (PSA) on CVN 78 developmental systems.

Cyber-security:  Continue developing CVN 78 cyber-security processes, requirements and solutions.  Establish boundary defense for tactical, wire-free communication and video systems.  Develop and maintain certification and accreditation packages for system support.  Develop land-based test sites to conduct testing.  Continue to implement WIN10 upgrades, development of connect / disconnect procedures as well as continue to develop Security Technical Implementation Guides and Information Assurance Technical Authority Board in time for installation during the FY 2020 Planned Incremental Availability.

Component Shock:  Complete CVN 78 GFE component / system shock qualification requirements.  This effort will allow necessary NAVSEA post-delivery shock hardening certification of CVN 78 prior to its operational deployment.  

Requirements in FY19 are for Raytheon to prepare and perform component shock testing of DBR elements, to include AN/SPY-4, AN/SPY-3, Receiver Exciter (REX), and processing rooms.  NSWC Philadelphia will complete review of GFE shock test reports carried over from 4Q 2018 shock testing, provide guidance and approval for DBR test procedures, and review resulting DBR shock test reports.
                                                        
                                                         
                                                             14.767
                                                             0
                                                        
                                                         
                                                             14.767
                                                             0
                                                             Cyber-security: Continue developing CVN 78 cyber-security processes, requirements and solutions.  Continue development efforts necessary to implement the Defense in Depth Functional Implementation Architecture standard, increasing CVN 78's survivability in a cyber-contested environment.  Develop and maintain certification and accreditation packages for system support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to additional Cyber test requirements.
                                                    
                                                
                                                 
                                                     CVN 21 - Test & Evaluation (T&E)
                                                     
                                                         
                                                             4.872
                                                             0
                                                             Continued Post Delivery Tests and Trials (PDT&T), Consolidated Test Working Group (CTWG) and CVN 78 Integrated  Test Team (CITT) efforts in support of Developmental Test / Integrated Test Phase 4 (DT/IT-4) completion.  Performed oversight of FY 18 PDT&T and DT/IT-4 test events to address Developmental Test (DT) and Operational Test (OT) requirements.  Major FY18 PDT&T and DT/IT-4 test events include: (1) continued Combat Systems Sea-Based Developmental Testing (CS SBDT) efforts; (2) continued cyber-security inspections and aircraft compatibility testing; and (3)  development of the Sea-strike Sea-basing Aviation Model (SSAM) and continued data collection in support of model validation.

Continued PDT&T, CTWG, and CITT planning efforts in support of post-PSA DT/IT-5 test events / risk assessments for Operational Testing Readiness Review (OTRR).  Major post-PSA DT/IT-5 test events which will support the OTRR include: (1) obtaining post-PSA Platform (Afloat Site) (Interim) Authority to Operate (IATO / ATO) and post-PSA flight deck certification; (2) CS SBDT, Radar Cross Section and infrared measurements, degaussing and de-perming, cyber-security inspections, and aircraft compatibility testing; (3) Combat System Ship Qualification Trial (CSSQT); and (4) Performance Special Trials and Acoustic Trials.

Continued to collect Reliability, Availability, and Maintainability data on new and legacy ship systems.  Coordinated with ship's force, Participating Acquisition Resource Managers, and System Commands to acquire system data and monitor Reliability Growth Criteria.
                                                        
                                                    
                                                     
                                                         
                                                             13.432
                                                             0
                                                             Complete PSA and achieve Initial Operational Capability (IOC).  Continue PDT&T, DTWG and CITT efforts in support of DT/IT-5 integration testing.  Continue DT/IT-5.  The test events scheduled for DT/IT-5 in FY 19 include continuing DBR shipboard engineering and developmental testing; platform-level combat systems interoperability testing; platform-level C4I interoperability testing; CSSQT; structural test firings of Evolved Sea Sparrow Missile (ESSM) and Rolling Airframe Missile (RAM); Radar Cross Section (RCS) and Infrared (IR) measurements; degaussing and de-perming; cyber-security inspection; platform-level Hull, Mechanical and Electrical (HM&E) interoperability testing; platform-level aviation systems interoperability testing; and aircraft compatibility testing.  Continue planning of Operational Testing, to include Operational Test Phase C1 (OT-C1) planned testing and begin detailed planning of scheduled OT-C2 test events.
                                                        
                                                         
                                                             22.563
                                                             0
                                                        
                                                         
                                                             22.563
                                                             0
                                                             Continue PDT&T, CTWG and CITT efforts in support of DT/IT-5 testing.  The test events scheduled for DT/IT-5 in FY20 include continuing Dual Band Radar (DBR) shipboard engineering and developmental testing; platform-level combat systems interoperability testing; platform-level C4I interoperability testing; CSSQT; structural test firings of Evolved Sea Sparrow Missile and Rolling Airframe Missile; Radar Cross Section and infrared measurements; degaussing and de-perming; cyber-security inspection; platform-level Hull, Mechanical and Electrical interoperability testing; platform-level aviation systems interoperability testing; and aircraft compatibility testing.  Continue planning of Operational Testing, to include Operational Test Phase C1 (OT-C1) and OT-C2 test events.  Continue to collect reliability data on new and legacy systems.  Continue to monitor corrective actions and track installation and performance on ship.  Conduct system cyber vulnerability analysis; develop mitigations and solutions to address discovered vulnerabilities and known cyber-security risks.  Conduct development and planning to support cyber-survivability testing during Initial Operational Test & Evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased to fund CVN 78 test efforts in support of DT/IT testing.
                                                    
                                                
                                                 
                                                     Integrated Digital Shipbuilding (iDS)
                                                     Transformation to Integrated Digital Shipbuilding (iDS).
                                                     
                                                         
                                                             6.965
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             49.000
                                                             0
                                                        
                                                         
                                                             49.000
                                                             0
                                                             Integrated Digital Shipbuilding (iDS):  Begin iDS transformation, which is a critical affordability initiative to upgrade the shipbuilder's Ford Class Digital Data Environment to include development of applicable interfaces, business processes, supporting systems, and tools to support the construction of FORD Class Aircraft Carriers in a digital environment.  The new process for CVN 80 and follow-on ships is to use the Digital Data Environment to develop three-dimensional work instructions which export out of the digital environment to be given to the craftsmen to build the ship.  This process would render the overwhelming majority of paper drawings to be obsolete, and result in recurring savings for future FORD Class Aircraft Carriers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased for iDS efforts, a critical affordability initiative to upgrade the shipbuilder's Ford Class Digital Data Environment.
                                                    
                                                
                                                 
                                                     CVN 78 Full Ship Shock Trial (FSST)
                                                     
                                                         
                                                             9.461
                                                             0
                                                             Continued planning for a CVN 78 Full Ship Shock Trial (FSST) to be conducted in FY20. Continued developing the CVN
78 FSST Plan. Continued the Modeling & Simulation (M&S) effort supporting the CVN 78 FSST pre-trial predictions.
Continued planning to mitigate potential environmental impacts. Began working with support activities to coordinate
transport and storage of explosive charges.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             17.500
                                                             0
                                                        
                                                         
                                                             17.500
                                                             0
                                                             Finalize environmental, explosive operations, instrumentation, electrical power monitoring, and logistics planning in
support of FSST execution. Finalize all planning documents (e.g., Shock Trial Plan, Shock Trial Procedure). Complete all
technical and environmental risk mitigation activities. Secure all necessary support vessels (e.g., fleet assets, environmental monitoring and explosive operations). Complete all pre-trial activities including, but not limited to: explosive charge dry run, installing instrumentation cabling, removal and storage of non-shock qualified items, and conducting ship equipment baseline assessments. Execute the FSST. Begin any needed repairs in the FY20 Planned Incremental Availability (PIA).  Begin data reduction and analysis. Begin development of the CVN 78 FSST report.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased to fund CVN 78 test efforts in support of the planning/conduct of FSST.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN / 0604567N
                                                     Project Units 3108, 3179, 4007, C295
                                                     
                                                         52.477
                                                         50.110
                                                         42.559
                                                         42.559
                                                         44.052
                                                         45.126
                                                         46.024
                                                         46.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 0981
                                                     Equipment Modernization
                                                     
                                                         0.000
                                                         32.900
                                                         8.561
                                                         8.561
                                                         5.849
                                                         10.699
                                                         5.210
                                                         0.883
                                                         0.000
                                                         64.102
                                                    
                                                
                                                 
                                                     OMN / 1B5B
                                                     CVN 78 Modernization
                                                     
                                                         0.000
                                                         0.000
                                                         6.440
                                                         6.440
                                                         1.784
                                                         5.366
                                                         17.578
                                                         32.224
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The CVN 78 is the first ship of the CVN 78 Class of aircraft carriers designed to replace USS ENTERPRISE and the ships of the NIMITZ Class. The CVN 78 will feature a new nuclear propulsion and electrical generation/distribution system, EMALS, advanced arresting gear (AAG) system, all electric auxiliaries, warfare system improvements, survivability
enhancements, improved weapons handling, and improved aircraft servicing. These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class. Additionally, the following war fighting benefits will be realized: increased sortie generation rate, improved ship self-defense capability, increased launch and recovery
capability/flexibility, increased operational availability, and increased flexibility to support future upgrades.
                                             Successfully complete development of TEMP 1610, Rev C and route for signature. Successfully complete all PEO C4I Test Integration Facility (TIF) testing. Successfully execute Sortie Generation Rate Assessment (SGRA) 12 and SGRA 13. Successfully conduct and support feasibility and tradeoff studies and data packages on new and modified shipboard systems, technologies and proposed modification. Data packages shall include information to support program decisions to integrate these efforts into the whole ship design efforts. Successfully conduct IDC shock testing and reporting in order to finalize IDC R&D efforts. Successfully complete Advanced Weapons Elevator Shock and Electromagnetic Interference (EMI) Test qualifications. Successfully complete Plasma Arc Waste Destruction System (PAWDS) Land-Based Test. Successfully create and deliver 21 Decision Memorandums (DM) for Bents/Bays 1-21 on the 03 Level (Gallery Deck) with Layer 31 information. Successfully develop the baseline Technical Data Packages for 39 systems and mature packages in preparation for final GFI arrival.  Successfully complete component shock testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     - Increases for HII, miscellaneous performing activities and NSWC Philadelphia due to increased CVN 78 cybersecurity efforts.
- HII increased for iDS efforts, a critical affordability initiative to upgrade the shipbuilder's Ford Class Digital Data Environment.
                                                     
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 18.596
                                                                 
                                                                     11.751
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.919
                                                                
                                                                 
                                                                     1.919
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 3.682
                                                                 
                                                                     0.769
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NAWC PATUXENT RIVER
                                                             MD
                                                             
                                                                 5.106
                                                                 
                                                                     0.569
                                                                     2017-11
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 5.186
                                                                 
                                                                     2.095
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             VA
                                                             
                                                                 9.095
                                                                 
                                                                     3.674
                                                                     2018-03
                                                                
                                                                 
                                                                     9.479
                                                                     2018-10
                                                                
                                                                 
                                                                     7.064
                                                                
                                                                 
                                                                     7.064
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPFF
                                                             NAVSEA SEAPORT
                                                             VARIOUS
                                                             
                                                                 21.087
                                                                 
                                                                     2.862
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             Various
                                                             MISCELLANEOUS
                                                             VARIOUS
                                                             
                                                                 1.944
                                                                 
                                                                     0.683
                                                                     2017-11
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.740
                                                                
                                                                 
                                                                     0.740
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 13.825
                                                                 
                                                                     2.235
                                                                     2017-11
                                                                
                                                                 
                                                                     0.618
                                                                     2018-10
                                                                
                                                                 
                                                                     5.044
                                                                
                                                                 
                                                                     5.044
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             SPAWAR
                                                             VARIOUS
                                                             
                                                                 2.640
                                                                 
                                                                     4.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC CORONA
                                                             CA
                                                             
                                                                 1.367
                                                                 
                                                                     0.235
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NAWC LAKEHURST
                                                             NJ
                                                             
                                                                 1.239
                                                                 
                                                                     0.099
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.338
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC PORT HUENEME
                                                             CA
                                                             
                                                                 0.372
                                                                 
                                                                     0.483
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.855
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPFF
                                                             BECHTEL
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     6.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.400
                                                            
                                                        
                                                         
                                                             Integrated Digital Shipbuilding
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     6.965
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     49.000
                                                                
                                                                 
                                                                     49.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 55.965
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPFF
                                                             GRYPHON (SEI&T)
                                                             IN
                                                             
                                                                 0.203
                                                                 
                                                                     0.149
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.352
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     - NSWC Port Hueneme is expected to be the lead in the planning and performance of the Combat Systems test.  The Combat Systems test will test the operational impacts of configuration changes that will occur between the conduct of CSSQT and the beginning of OT-C2.  These funds will be needed for FY20 planning activities, such as finalizing test scenarios, test plan development, ammo/target/range allocation, and development of the Data Management Analysis Plan.  
 - NAWC Lakehurst is the lead in developing the Seastrike Seabasing Aviation Model (SSAM).  Originally intended for use in making a DT assessment of the CVN 78's Sortie Generation Rate (SGR), the model also has potential for use in OT assessments of SGR.  The additional funds will go toward collecting operational data post-PSA for use in validating the SSAM model.
 - The FSST event will occur in FY20.  All performing activities will be engaged in completing planning efforts and supporting the execution of this event.
- NSWC Dahlgren will conduct additional test scheduling, planning, and results analyses which will take place during the post-PSA test and trials period.
- MISC activities will perform the planning and conduct of live integrated testing to assess the CVN 21 ORD Probability of Mission Kill (PMK) requirement on low-slow flyers and small boats, currently scheduled for FY20.  Additional funding is required to cover such costs as:  missile/gunnery range time, low-slow flyer and small boat targets, ammo, test execution, data analysis, and report writing.
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 10.267
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.165
                                                                     2018-11
                                                                
                                                                 
                                                                     0.882
                                                                
                                                                 
                                                                     0.882
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NAWC PATUXENT RIVER
                                                             MD
                                                             
                                                                 2.941
                                                                 
                                                                     0.155
                                                                     2017-11
                                                                
                                                                 
                                                                     0.403
                                                                     2018-11
                                                                
                                                                 
                                                                     0.893
                                                                
                                                                 
                                                                     0.893
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 9.363
                                                                 
                                                                     0.891
                                                                     2017-12
                                                                
                                                                 
                                                                     1.648
                                                                     2018-11
                                                                
                                                                 
                                                                     3.132
                                                                
                                                                 
                                                                     3.132
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 0.436
                                                                 
                                                                     0.138
                                                                     2017-11
                                                                
                                                                 
                                                                     0.533
                                                                     2018-11
                                                                
                                                                 
                                                                     1.367
                                                                
                                                                 
                                                                     1.367
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             SPAWAR
                                                             VARIOUS
                                                             
                                                                 8.381
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.040
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             VARIOUS
                                                             
                                                                 5.643
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             MISCELLANEOUS
                                                             VARIOUS
                                                             
                                                                 1.062
                                                                 
                                                                     0.078
                                                                     2017-11
                                                                
                                                                 
                                                                     1.366
                                                                     2018-10
                                                                
                                                                 
                                                                     4.235
                                                                
                                                                 
                                                                     4.235
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             CPFF
                                                             NAVSEA SEAPORT
                                                             VARIOUS
                                                             
                                                                 1.269
                                                                 
                                                                     0.477
                                                                     2018-01
                                                                
                                                                 
                                                                     1.469
                                                                     2018-11
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             BA
                                                             NSWC PORT HUENEME
                                                             CA
                                                             
                                                                 0.086
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.799
                                                                     2018-10
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             BA
                                                             NSWC CORONA
                                                             CA
                                                             
                                                                 0.263
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NAWC LAKEHURST
                                                             NJ
                                                             
                                                                 9.771
                                                                 
                                                                     0.910
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 1.670
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.124
                                                                     2018-11
                                                                
                                                                 
                                                                     3.880
                                                                
                                                                 
                                                                     3.880
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             VA
                                                             
                                                                 6.148
                                                                 
                                                                     2.223
                                                                     2017-12
                                                                
                                                                 
                                                                     2.904
                                                                     2018-11
                                                                
                                                                 
                                                                     3.174
                                                                
                                                                 
                                                                     3.174
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NAWC PATUXENT RIVER
                                                             MD
                                                             
                                                                 0.063
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             CPFF
                                                             GRYPHON (SEI&T)
                                                             IN
                                                             
                                                                 0.533
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.631
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.164
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             C
                                                             CPFF
                                                             GENERAL ATOMICS
                                                             CA
                                                             
                                                                 11.708
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.708
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             C
                                                             CPFF
                                                             BECHTEL
                                                             PA
                                                             
                                                                 4.600
                                                                 
                                                                     1.900
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.132
                                                                
                                                                 
                                                                     1.132
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 7.632
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NAWC PATUXENT RIVER
                                                             MD
                                                             
                                                                 0.208
                                                                 
                                                                     0.427
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.445
                                                                
                                                                 
                                                                     1.445
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.080
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 0.299
                                                                 
                                                                     0.152
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.887
                                                                
                                                                 
                                                                     0.887
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.338
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 6.711
                                                                 
                                                                     4.981
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.534
                                                                
                                                                 
                                                                     9.534
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 21.226
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 0.098
                                                                 
                                                                     1.161
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.502
                                                                
                                                                 
                                                                     4.502
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 5.761
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             SPAWAR
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     0.240
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.240
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604112N_2208_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2208
                                                     
                                                         
                                                             CVN 21
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4004
                                         EMALS
                                         223
                                         
                                             60.298
                                             25.247
                                             33.092
                                             17.480
                                             17.480
                                             4.139
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             140.256
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides for the development of an advanced technology aircraft launch system in support of the CVN 78 design and construction schedule, as well as Engineering and Life Cycle System (E&LCS) design.  The Electromagnetic Aircraft Launch System (EMALS) will be the aircraft catapult for CVN 78 Class ships.  EMALS provides better control of applied forces, both peak and transient dynamic, improved reliability and maintainability, increased operational availability, and reduced operator and maintainer workload.
                                             
                                                 
                                                     EMALS
                                                     EMALS
                                                     
                                                         
                                                             25.247
                                                             0
                                                             Continue EMALS Integrated Test & Evaluation (IT&E) land-based testing using deadloads and aircraft for the correction of deficiencies, critical reliability growth to achieve fleet operational requirements and to maintain test unit cycles above shipboard cycles. Conduct Environmental Qualification Testing (EQT) for Launch Control Subsystem (LCS) components deferred from System Development & Demonstration (SDD) and conduct EMALS component shock testing. Maintain EMALS shore-based test site to support:  engineering investigations, software integration, deficiency resolution, component obsolescence regression test, and cyber security assessment/mitigation. Continue development of formal curriculum fleet operations and maintenance training.  Continue the development of schoolhouse training systems for future Ford Class Aircraft Carrier personnel. Provide interim training for crews until formal schoolhouse training is established.
                                                        
                                                    
                                                     
                                                         
                                                             33.092
                                                             0
                                                             Continue EMALS Integrated Test & Evaluation (IT&E) land-based testing using deadloads for the correction of deficiencies.  Complete Environmental Qualification Testing (EQT) for Launch Control Subsystem (LCS) components deferred from System Development & Demonstration (SDD) and EMALS component shock testing.  Maintain EMALS shore-based test site to support: engineering investigations, software integration, deficiency resolution, component obsolescence regression test, and cyber security assessment/mitigation. Complete the development of schoolhouse training systems for Ford Class Aircraft Carrier personnel. Provide interim training for crews until formal schoolhouse training is established.  Begin the development of the required processes and procedures to plan for Depot Level activities. Initiate the planning and analysis necessary to standup EMALS Depot Level maintenance, overhaul and repair facility/facilities for EMALS components.
                                                        
                                                         
                                                             17.480
                                                             0
                                                        
                                                         
                                                             17.480
                                                             0
                                                             Complete EMALS Integrated Test & Evaluation (IT&E) land-based testing using deadloads for the correction of deficiencies.  Provide interim training for crews until formal schoolhouse training is established. Stand up training facility and achieve Ready For Training.  Continue development of the required processes and procedures to plan for Depot Level activities. Continue the planning and analysis necessary to standup EMALS Depot Level maintenance, overhaul and repair facility/facilities for EMALS components.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of the EMALS Integrated Test & Evaluation (IT&E) land-based testing.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN / 0604567N
                                                     Project Units 3108, 3179, 4007, C295
                                                     
                                                         52.477
                                                         50.110
                                                         42.559
                                                         42.559
                                                         44.052
                                                         45.126
                                                         46.024
                                                         46.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         8634.858
                                                         47989.632
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         0.000
                                                         103.953
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 4213
                                                     Aircraft Support Equipment
                                                     
                                                         103.340
                                                         105.943
                                                         159.021
                                                         145.601
                                                         13.420
                                                         119.366
                                                         120.849
                                                         143.300
                                                         134.933
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN 4213 includes a portion of line item funding for Electro Magnetic Aircraft Launch System (EMALS).
                                             The CVN 78 is the first ship of the CVN 78 Class of aircraft carriers designed to replace the ships of the NIMITZ Class.  The CVN 78 will feature a new nuclear propulsion and electrical generation/distribution system, new electromagnetic aircraft launching system (EMALS), advanced arresting gear (AAG) system, all electric auxiliaries, warfare system improvements, survivability enhancements, improved weapons handling, and improved aircraft servicing.  These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class.  Additionally, the following war fighting benefits will be realized:  increased sortie generation rate, improved ship self-defense capability, increased launch and recovery capability/flexibility, increased operational availability, and increased flexibility to support future upgrades.
                                             Successfully complete System Functional Demonstration (SFD) testing.  Successfully complete Environmental Qualification Testing (EQT).  Successfully complete Shipset Controls Lab testing.  Successfully complete Integrated Test and Evaluation (IT&E) including Environmental Qualification Testing (EQT), correction of deficiencies, reliability growth and shock testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HW Development - SDD
                                                             C
                                                             CPFF
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 22.746
                                                                 
                                                                     9.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.946
                                                                 31.946
                                                            
                                                        
                                                         
                                                             Training Development
                                                             C
                                                             FFP
                                                             Pro-Active Technologies, Inc
                                                             Oviedo, FL
                                                             
                                                                 5.200
                                                                 
                                                                     1.865
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.065
                                                                 7.065
                                                            
                                                        
                                                         
                                                             Primary HW Development
                                                             WR
                                                             NAWCAD Lakehurst
                                                             Lakehurst, NJ
                                                             
                                                                 3.220
                                                                 
                                                                     2.110
                                                                     2017-11
                                                                
                                                                 
                                                                     1.264
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.594
                                                            
                                                        
                                                         
                                                             Prior Year Cost No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 19.020
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.020
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.144
                                                                 
                                                                     0.115
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.259
                                                            
                                                        
                                                         
                                                             Training Support
                                                             WR
                                                             NAWCAD TSD
                                                             Orlando, FL
                                                             
                                                                 0.296
                                                                 
                                                                     0.355
                                                                     2017-11
                                                                
                                                                 
                                                                     0.295
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.946
                                                            
                                                        
                                                         
                                                             Training Support
                                                             WR
                                                             NAWCAD Lakehurst
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     1.749
                                                                     2017-11
                                                                
                                                                 
                                                                     0.695
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.444
                                                            
                                                        
                                                         
                                                             Depot Logistics Development
                                                             C
                                                             CPFF
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.936
                                                                     2019-01
                                                                
                                                                 
                                                                     16.369
                                                                
                                                                 
                                                                     16.369
                                                                     2020-01
                                                                
                                                                 3.015
                                                                 35.320
                                                                 35.325
                                                            
                                                        
                                                         
                                                             Government Eng Support
                                                             WR
                                                             NAWCAD Lakehurst
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.116
                                                                     2018-12
                                                                
                                                                 
                                                                     1.111
                                                                
                                                                 
                                                                     1.111
                                                                     2019-11
                                                                
                                                                 1.157
                                                                 3.384
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY18 updated for actuals.  The decrease from FY 2019 to FY 2020 is due to the completion of the EMALS Integrated Test & Evaluation (IT&E) land-based testing.
                                                     
                                                         
                                                             Integrated Test & Evaluation
                                                             WR
                                                             NAWC Lakehurst
                                                             Lakehurst, NJ
                                                             
                                                                 3.232
                                                                 
                                                                     5.919
                                                                     2017-11
                                                                
                                                                 
                                                                     1.699
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.850
                                                            
                                                        
                                                         
                                                             Integrated Test & Evaluation
                                                             C
                                                             CPFF
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     3.934
                                                                     2018-09
                                                                
                                                                 
                                                                     12.087
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 16.021
                                                                 16.021
                                                            
                                                        
                                                         
                                                             Prior Year Cost No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.440
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.440
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604112N_4004_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4004
                                                     
                                                         
                                                             EMALS Integrated Test & Evaluation (IT&E)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EMALS Component Shock Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EMALS Training Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EMALS Launch Control Subsystem (LCS) Environmental Qualification Testing (EQT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EMALS Depot Level Planning
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             25.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             25.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides for planning for the Full Ship Shock Trial (FSST) for the USS Gerald Ford (CVN 78).
                                             
                                                 
                                                     CVN 78 Full Ship Shock Trial
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         25.000
                                                         Full Ship Shock Trial (FSST) - Continue planning for a CVN 78 FSST to be conducted in FY20.  Continue developing the DRAFT CVN 78 FSST Plan and provide to stakeholders for review and comment.  Continue the Modeling & Simulation effort supporting the CVN 78 FSST pre-trial predictions.  Continue planning to mitigate potential environmental impacts.  Continue working with support activities to coordinate transport and storage of explosive charges.  Continue modeling effort to characterize the charge behavior while being towed by the explosive ops vessel.  Develop explosive operations procedures and conduct explosive operations rehearsal.  Begin logistics planning to develop FSST spares strategy and storage of planned offloaded equipment.  Develop list of post-shock check-out procedures and integrate into a single timeline for system checks between shots.  Develop risk mitigation strategies for all identified equipment / systems risks.

Component Shock Qualification - Continue component shock qualification of CVN 78 Government-Furnished Equipment components / systems.  Successful component shock qualification will support the required NAVSEA post-delivery shock certification of CVN 78 prior to the operational deployment ready date of 3QFY22.  Major systems scheduled for component shock testing in FY19 include Electromagnetic Aircraft Launch System, Advanced Arresting Gear, AN/SLQ-25C - Dual Surface Ship Torpedo Defense System (NIXIE), and Ship Self Defense System.  Procurement of long-lead Dual Band Radar components to support shock qualification testing is also planned for FY19.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN / 0604567N
                                                     Project Units 3108, 3179, 4007, C295
                                                     
                                                         52.477
                                                         50.110
                                                         42.559
                                                         42.559
                                                         44.052
                                                         45.126
                                                         46.024
                                                         46.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 0981
                                                     Equipment Modernization
                                                     
                                                         0.000
                                                         32.900
                                                         8.561
                                                         8.561
                                                         5.849
                                                         10.699
                                                         5.210
                                                         0.883
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B5B
                                                     CVN 78 Modernization
                                                     
                                                         0.000
                                                         0.000
                                                         6.440
                                                         6.440
                                                         1.784
                                                         5.366
                                                         17.578
                                                         32.224
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The CVN 78 is the first ship of the CVN 78 Class of aircraft carriers designed to replace USS ENTERPRISE and the ships of the NIMITZ Class. The CVN 78 will feature a new nuclear propulsion and electrical generation / distribution system, new electromagnetic aircraft launch system (EMALS), advanced arresting gear (AAG) system, all electric auxiliaries,
warfare system improvements, survivability enhancements, improved weapons handling, and improved aircraft servicing. These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class. Additionally, the following war fighting benefits will be realized: increased sortie generation rate, improved ship self-defense capability, increased launch and recovery capability / flexibility, increased operational availability, and increased flexibility to support future upgrades.
                                             Successfully accomplish pre-shock trial planning and preparations in support of the CVN 78 Class FSST scheduled for FY20.  Conduct shock qualification testing on unqualified components not scheduled for removal prior to deployment.  Complete procurement of Dual Band Radar components for shock testing in FY20/21.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Component Shock
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.890
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.890
                                                            
                                                        
                                                         
                                                             Component Shock
                                                             WR
                                                             NUWC NEWPORT
                                                             RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.859
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.859
                                                            
                                                        
                                                         
                                                             Component Shock
                                                             Various
                                                             SPAWAR SAN DIEGO
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.372
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.372
                                                            
                                                        
                                                         
                                                             Component Shock
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.853
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.853
                                                            
                                                        
                                                         
                                                             Component Shock
                                                             Various
                                                             NAWC LAKEHURST
                                                             NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.530
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.530
                                                            
                                                        
                                                         
                                                             Component Shock
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.260
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.260
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.260
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.260
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.270
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.270
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.167
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.167
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             WR
                                                             NAWC PATUXENT RIVER
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.308
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.308
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             C
                                                             CPAF
                                                             HII-NNS
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.031
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.031
                                                            
                                                        
                                                         
                                                             Full Ship Shock Trial
                                                             C
                                                             BA
                                                             FLUOR MARINE PROPULSION
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.200
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                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     11.314
                                     14.625
                                     17.248
                                     17.248
                                     18.901
                                     18.639
                                     17.761
                                     18.116
                                     Continuing
                                     Continuing
                                
                                 This program provides a combination of U.S. Navy systems to counter the threat to amphibious forces from obstacles and anti-landing/sea mines in the Beach Zone and Surf Zone (0-10 ft water). The Assault Breaching Systems (ABS) consist of a system of systems approach that includes the following programs:  Joint Direct Attack Munition (JDAM) Assault Breaching System (JABS); Coastal Battlefield Reconnaissance and Analysis (COBRA); Precision Navigation and Marking System (PNMS); Command, Control, Computers, Communications, and Intelligence (C4I).  The Assault Breaching Systems enable the Navy-Marine Corps team to conduct Joint Forcible Entry Operations (JFEO), Ship-To-Objective Maneuver (STOM), and other combat operations to project power ashore.

JABS is a currently fielded system that neutralizes surface mines and obstacles in the Beach Zone and Surf Zone.  The ABS Tactical Decision Aid optimizes the Desired Points of Impact (DPI) for JDAM munitions to effectively neutralize mines and obstacles while minimizing the required number of munitions and friendly aircraft sorties.  Continued testing is required to optimize the ABS Tactical Decision Aid database for the most common enemy mines and obstacles.

COBRA conducts Intelligence Surveillance Reconnaissance and Targeting (ISR/T).  This system which consists of two Airborne Payloads and one Post Mission Analysis station, provides Airborne Mine Countermeasures (AMCM) capability.  Block I is a multispectral sensor capable of daytime detection of surface-laid minefields and obstacles in the Beach Zone and adds on-board near real-time processing.  Block II capability adds a 3D Light Detection and Ranging (LIDAR) sensor that enables nighttime detection of mines and obstacles in the Beach Zone and the Surf Zone (0-10 ft of water).  Block II also adds on-board real-time processing of multispectral imagery data.  COBRA consists of a modular payload architecture that can be integrated onto the MQ-8B Fire Scout or USN manned helicopters like the MH-60.  COBRA will serve in the "detect" mission module for the Surf Zone and Beach Zone in the Littoral Combat Ship (LCS) Mine Countermeasures (MCM) mission package.

PNMS provides navigational upgrades for the Landing Craft, Air Cushion (LCAC); Landing Craft, Utility (LCU); and Amphibious Assault Vehicle (AAV).  A system of virtual lane marking improves the navigation ability of these three assault craft which enables them to navigate safely through the neutralized assault lanes provided by JABS.  OPN funds the CRAFTALTS to upgrade the navigation systems.  LCU Navigation Upgrade: Modernized the navigation system to enable safe transit through the breach lane.  LCAC Autopilot Upgrade: An integrated improvement to the LCAC Service Life Extension Program (SLEP) navigation system for craft control that allows precise navigation and hovering within the breach lane.  These software upgrades and backfits occur during scheduled LCAC SLEPs. AAV Navigation Upgrade : Modernize the navigation system to enable precise transit through the breach lane.  

C4I system will tie all of the above systems together under an integrated ABS architecture that is compatible with the existing Mine Warfare architecture.
                                 
                                     
                                         0.000
                                         17.622
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                                         20.348
                                    
                                     
                                         11.314
                                         14.625
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                                         -3.100
                                    
                                     
                                         
                                             -2.997
                                        
                                         
                                             -0.309
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.100
                                                     -3.100
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     11.623
                                                
                                            
                                        
                                    
                                     Program Changes: 
The FY 2020 funding request was reduced by $3.100 million to account for the availability of prior year execution balances.
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                                             14.625
                                             17.248
                                             17.248
                                             18.901
                                             18.639
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                                             Continuing
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                                                 0
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                                             This program provides a combination of U.S. Navy systems to counter the threat to amphibious forces from obstacles and anti-landing/sea mines in the Beach Zone and Surf Zone (0-10 ft water). The Assault Breaching Systems (ABS) consist of a system of systems approach that includes the following programs:  Joint Direct Attack Munition (JDAM) Assault Breaching System (JABS); Coastal Battlefield Reconnaissance and Analysis (COBRA); Precision Navigation and Marking System (PNMS); Command, Control, Computers, Communications, and Intelligence (C4I).  The Assault Breaching Systems enable the Navy-Marine Corps team to conduct Joint Forcible Entry Operations (JFEO), Ship-To-Objective Maneuver (STOM), and other combat operations to project power ashore.

JABS is a currently fielded system that neutralizes surface mines and obstacles in the Beach Zone and Surf Zone.  The ABS Tactical Decision Aid optimizes the Desired Points of Impact (DPI) for JDAM munitions to effectively neutralize mines and obstacles while minimizing the required number of munitions and friendly aircraft sorties.  Continued testing is required to optimize the ABS Tactical Decision Aid database for the most common enemy mines and obstacles.

COBRA conducts Intelligence Surveillance Reconnaissance and Targeting (ISR/T).  This system which consists of two Airborne Payloads and one Post Mission Analysis station, provides Airborne Mine Countermeasures (AMCM) capability.  Block I is a multispectral sensor capable of daytime detection of surface-laid minefields and obstacles in the Beach Zone and adds on-board near real-time processing.  Block II capability adds a 3D Light Detection and Ranging (LIDAR) sensor that enables nighttime detection of mines and obstacles in the Beach Zone and the Surf Zone (0-10 ft of water).  Block II also adds on-board real-time processing of multispectral imagery data.  COBRA consists of a modular payload architecture that can be integrated onto the MQ-8B Fire Scout or USN manned helicopters like the MH-60.  COBRA will serve in the "detect" mission module for the Surf Zone and Beach Zone in the Littoral Combat Ship (LCS) Mine Countermeasures (MCM) mission package.

PNMS provides navigational upgrades for the Landing Craft, Air Cushion (LCAC); Landing Craft, Utility (LCU); and Amphibious Assault Vehicle (AAV).  A system of virtual lane marking improves the navigation ability of these three assault craft which enables them to navigate safely through the neutralized assault lanes provided by JABS.  OPN funds the CRAFTALTS to upgrade the navigation systems.  LCU Navigation Upgrade: Modernized the navigation system to enable safe transit through the breach lane.  LCAC Autopilot Upgrade: An integrated improvement to the LCAC Service Life Extension Program (SLEP) navigation system for craft control that allows precise navigation and hovering within the breach lane.  These software upgrades and backfits occur during scheduled LCAC SLEPs. AAV Navigation Upgrade : Modernize the navigation system to enable precise transit through the breach lane.  

C4I system will tie all of the above systems together under an integrated ABS architecture that is compatible with the existing Mine Warfare architecture.
                                             
                                                 
                                                     Product Development:
                                                     
                                                         
                                                             7.359
                                                             0
                                                             COBRA - Began initial test planning of additional surf zone capabilities.
JABS - Continued design engineering of weapon effectiveness for beach and surf zones.
                                                        
                                                    
                                                     
                                                         
                                                             9.668
                                                             0
                                                             COBRA - Continue design and development of COBRA hardware and continue integration test planning of additional surf zone capabilities.
JABS - Continued design engineering of weapon effectiveness for beach and surf zones.
                                                        
                                                         
                                                             10.463
                                                             0
                                                        
                                                         
                                                             10.463
                                                             0
                                                             COBRA - Continue design and development of COBRA hardware and integration test planning of additional surf zone capabilities. Conduct Block II Milestone B in 3Q FY20.
JABS - Continue design and engineering of weapon effectiveness for beach and surf zones
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY2020 funding increase supports technical efforts necessary to achieve additional surf zone capabilities.
                                                    
                                                
                                                 
                                                     Technical Support:
                                                     
                                                         
                                                             0.942
                                                             0
                                                             COBRA - Continued to provide management and shipping, contract and test/studies, C4I Data Fusion. Provide technical /acquisition support and documentation.
                                                        
                                                    
                                                     
                                                         
                                                             1.447
                                                             0
                                                             COBRA - Continue to provide management and shipping, contract and test/studies, C4I Data Fusion. Provide technical /acquisition support and documentation.
                                                        
                                                         
                                                             1.307
                                                             0
                                                        
                                                         
                                                             1.307
                                                             0
                                                             COBRA - Continue to provide management and shipping, contract and test/studies, C4I Data Fusion. Provide technical /acquisition support and documentation (ILS, training, data, drawings).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change.
                                                    
                                                
                                                 
                                                     Test and Evaluation:
                                                     
                                                         
                                                             2.209
                                                             0
                                                             COBRA - Successfully completed IOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             2.382
                                                             0
                                                             COBRA - Continue advance surf zone component/capability design and test.
JABS - Surf Zone (SZ) and Beach Zone (BZ) characterization testing.
                                                        
                                                         
                                                             4.336
                                                             0
                                                        
                                                         
                                                             4.336
                                                             0
                                                             COBRA - Continue advance surf zone component/capability design and test. Conduct Block I - 3A and 4 Flight Testing.
JABS - Surf Zone (SZ) and Beach Zone (BZ) characterization testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY2020 funding increase supports technical efforts necessary to meet Block I requirements and JABS characterization testing.
                                                    
                                                
                                                 
                                                     Management:
                                                     
                                                         
                                                             0.804
                                                             0
                                                             COBRA - Continued contract and financial management support.
JABS - Continued to manage Mine magazine inventory management and shipping, contract management and tests/studies, C4I/Data fusion.
                                                        
                                                    
                                                     
                                                         
                                                             1.128
                                                             0
                                                             COBRA - Continue contract and financial management support.
JABS - Continue to manage Mine magazine inventory management and shipping, contract management and tests/studies, C4I/Data fusion.
                                                        
                                                         
                                                             1.142
                                                             0
                                                        
                                                         
                                                             1.142
                                                             0
                                                             COBRA - Continue contract and financial management support.
JABS - Continue to manage Mine magazine inventory management and shipping, contract management and tests/studies, C4I/Data fusion.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2624
                                                     SHALLOW WATER Mine CM SHIP
                                                     
                                                         8.796
                                                         8.616
                                                         8.730
                                                         8.730
                                                         5.595
                                                         5.703
                                                         5.811
                                                         5.927
                                                         0.000
                                                         106.526
                                                    
                                                
                                            
                                             Countermine/Counter Obstacle (CM/CO) JDAM Assault Breaching System (JABS) and ABS Tactical Decision Aid testing is ongoing. 
Intelligence/Surveillance/Reconnaissance/Targeting (ISR/T) - COBRA Block I achieved MS C in 3rd QTR FY 2009. 
Precision Navigation & Marking System (PNMS) - The navigation upgrades for the Landing Craft, Air Cushion (LCAC) and Landing Craft, Utility (LCU) are complete. AAV enhancements will be achieved through an ECP (PMA AAV (Marine Corps)) in 1st QTR FY 2019.
                                             Successful COBRA integration, flight tests: Operational Assessment (OA) and Development Testing (DT) into the MQ-8B Fire Scout.  COBRA achieved IOC in FY 2017.
The above systems continue to meet or exceed their Key Performance Parameters.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Dev, COBRA
                                                             C
                                                             CPAF
                                                             Arete
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     5.038
                                                                     2017-11
                                                                
                                                                 
                                                                     6.813
                                                                     2019-01
                                                                
                                                                 
                                                                     8.438
                                                                
                                                                 
                                                                     8.438
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering, COBRA
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.781
                                                                     2017-10
                                                                
                                                                 
                                                                     1.090
                                                                     2018-11
                                                                
                                                                 
                                                                     1.688
                                                                
                                                                 
                                                                     1.688
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JABS
                                                             WR
                                                             NSWC PC
                                                             NSWC IH
                                                             
                                                                 0.000
                                                                 
                                                                     0.799
                                                                     2017-10
                                                                
                                                                 
                                                                     0.927
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training Dev, COBRA
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.559
                                                                     2017-10
                                                                
                                                                 
                                                                     0.659
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ABS IPT/Test Assets/Proj Eng
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.182
                                                                     2017-10
                                                                
                                                                 
                                                                     0.179
                                                                     2018-12
                                                                
                                                                 
                                                                     0.337
                                                                
                                                                 
                                                                     0.337
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support Equipment
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.613
                                                                     2017-11
                                                                
                                                                 
                                                                     0.942
                                                                     2018-12
                                                                
                                                                 
                                                                     0.908
                                                                
                                                                 
                                                                     0.908
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NSWC PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.072
                                                                     2017-11
                                                                
                                                                 
                                                                     0.111
                                                                     2018-11
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.072
                                                                     2017-11
                                                                
                                                                 
                                                                     0.111
                                                                     2018-11
                                                                
                                                                 
                                                                     0.061
                                                                
                                                                 
                                                                     0.061
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             WR
                                                             NSWC IH
                                                             INDIAN HEAD, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.185
                                                                     2017-10
                                                                
                                                                 
                                                                     0.283
                                                                     2018-12
                                                                
                                                                 
                                                                     0.278
                                                                
                                                                 
                                                                     0.278
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC, IH
                                                             INDIAN HEAD, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.126
                                                                     2017-10
                                                                
                                                                 
                                                                     1.229
                                                                     2018-11
                                                                
                                                                 
                                                                     3.201
                                                                
                                                                 
                                                                     3.201
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NSWC/ IH, PC
                                                             INDIAN HEAD, PANAMA CITY
                                                             
                                                                 0.000
                                                                 
                                                                     0.361
                                                                     2017-11
                                                                
                                                                 
                                                                     0.405
                                                                     2018-12
                                                                
                                                                 
                                                                     1.135
                                                                
                                                                 
                                                                     1.135
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.722
                                                                     2017-11
                                                                
                                                                 
                                                                     0.748
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPFF
                                                             BAH, Northrop Grumman
                                                             DC, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.090
                                                                     2017-12
                                                                
                                                                 
                                                                     0.131
                                                                     2018-12
                                                                
                                                                 
                                                                     0.140
                                                                
                                                                 
                                                                     0.140
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC, IH
                                                             INDIAN HEAD, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.359
                                                                     2017-11
                                                                
                                                                 
                                                                     0.501
                                                                     2018-11
                                                                
                                                                 
                                                                     0.505
                                                                
                                                                 
                                                                     0.505
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC/ IH, PC
                                                             INDIAN HEAD, PANAMA CITY
                                                             
                                                                 0.000
                                                                 
                                                                     0.318
                                                                     2017-11
                                                                
                                                                 
                                                                     0.438
                                                                     2018-10
                                                                
                                                                 
                                                                     0.440
                                                                
                                                                 
                                                                     0.440
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.037
                                                                     2017-10
                                                                
                                                                 
                                                                     0.058
                                                                     2018-12
                                                                
                                                                 
                                                                     0.057
                                                                
                                                                 
                                                                     0.057
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                             Acquisition Milestones: Block I Ready for Training
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Block I Milestone Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Block II Milestone B
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Block II Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Block II Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Block II Milestone C
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block I Algorithm Design & Implementation
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block I Hardware Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block II Engineering & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block II Low Rate Production
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block II / MQ 8C Integration
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block I IOT&E
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block I -3A and -4 Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block II Contractor Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block II Development Test
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block II Operational Assessment
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Block I Low Rate Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Block I Production and Sustainment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604127N
                                 (U)Surface Mine Countermeasures
                                 81
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     160.299
                                     12.525
                                     15.527
                                     18.735
                                     18.735
                                     18.700
                                     15.020
                                     14.530
                                     14.821
                                     Continuing
                                     Continuing
                                
                                 This program element provides resources in support of development of mine countermeasures systems to provide minehunting, minesweeping, and neutralization to counter known and projected mine threats. The mine countermeasures systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide. Resources are for developing and deploying advanced minehunting and minesweeping systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority. Tactics and techniques used vary across a diversity of environments and a diversity of threats, including both asymmetric and emerging. Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels. Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing or eliminating post-mission analysis detect, classify, identify, decide time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability. The Surface Mine Countermeasures programs are in general platform independent and will provide detection, classification, localization, identification, neutralization, and influence clearance capabilities. Programs develop: (1) Unmanned minehunting capability for surface platforms; (2) the integration and improvement of new and existing systems (3) support for systems which detect, localize, classify, identify, and neutralize all mine types across MCM Avenger Class and other platforms.

1)The AN/AQS-20 is a minehunting and identification system with sensors housed in an underwater towed body. The sensors are designed for the detection, classification and localization of bottom, close-tethered, and volume targets, and also for the identification of bottom targets. The system will be deployed from the Littoral Combat Ship (LCS) as part of the MCM Mission Package or can be deployed from other Vessels of Opportunity (VOO). The MCM USV is the tow platform for the AN/AQS-20.
2) AN/SQQ-32(V)4 High-Frequency, Wide Band (HFWB) is a technology upgrade to the AN/SQQ-32 Towed Body which will incorporate HFWB technology into the detection sonar to address performance deficiencies against new mine threats in the littorals.  This upgrade will be installed on MCM-1 Class ships with the AN/SQQ-32(V)3 and will develop new transducer modules, fiber optic cable and modify topside processing and display software.  
3)Mine Warfare and Environmental Decision Aids Library (MEDAL) is the U.S. Navy's single Mine Warfare tactical decision support system for integrated mission planning, evaluation, and situational awareness.  MEDAL provides mine and mine warfare planning and evaluation tools and databases to the MCM Commander and to individual MCM units.
4) AN/SLQ-60 Mine Neutralization System (MNS) Seafox on the MCM Class ships. MNS is the replacement to the existing AN/SLQ-48 Mine Neutralization System.
5) SSQ-94 MCM Trainer upgrade will incorporate the AN/SQQ-32 (V)4 sonar, SSN2(V)5 PINS and Mine Neutralization System Team Trainer.
                                 
                                     
                                         0.000
                                         18.154
                                         20.635
                                         20.635
                                    
                                     
                                         12.525
                                         15.527
                                         18.735
                                         18.735
                                    
                                     
                                         12.525
                                         -2.627
                                         -1.900
                                         -1.900
                                    
                                     
                                         
                                             -2.627
                                        
                                         
                                             -0.375
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.900
                                                     -1.900
                                                
                                            
                                             
                                                 Congressional Directed Transfer Adjustments
                                                 
                                                     12.900
                                                
                                            
                                        
                                    
                                     Program Changes: 
FY18: +$12,525K Total adjustments; +$12,900K Congressional transfer from PE 0603502N; -$375K SBIR reduction
FY19: -$2,627K for Excess Growth [MEDAL]
FY20: -$1,900K to account for availability of prior year funding
Technical:  Not applicable
Schedule:  Not applicable

The FY 2020 funding request was reduced by $1.900 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         0530
                                         Mine Hunt Systems
                                         
                                             0.000
                                             9.483
                                             7.579
                                             6.961
                                             6.961
                                             8.374
                                             5.207
                                             4.548
                                             4.639
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2017 and prior funding in Program Element (PE) 0603502N. Projects moved from PE 0603502N starting in FY 2018.

The FY 2020 funding request was reduced by $1.900 million to account for the availability of prior year execution balances.
                                             This project contains resources for systems, subsystems, and sensors integrated for use with the MCM Unmanned Surface Vehicle (MCM USV) for mine detection, classification, localization, identification, neutralization, and influence sweep clearance capabilities. Research, development, test, and evaluation efforts are for increasing capability by decreasing time required to conduct Mine Countermeasures (MCM) operations, ensuring low risk to naval and commercial vessels, and removing the man from the minefield. Increased capability includes conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, and reducing post-mission analysis time for detection, classification, and identification.

The AN/AQS-20 is a minehunting and identification system with sensors housed in an underwater towed body. The sensors are designed for the detection, classification and localization of bottom, close-tethered, and volume targets, and also for the identification of bottom targets. The system will be deployed from the Littoral Combat Ship (LCS) as part of the MCM Mission Package or can be deployed from other Vessels of Opportunity (VOO). The MCM USV is the tow platform for the AN/AQS-20. The AN/AQS-20 Block 1 (the AQS-20A) underwent a Pre-Planned Product Improvement (P3I) program to upgrade the Forward Looking Sonar (FLS) and Side-Looking Sonars (SLS) to improve Probability of Classifying a Mine-like object as a Mine, reduce False Classification, and improve Depth Localization performance to meet Block 2 (the AQS-20C) performance. The Forward Looking Sonar is replaced with a new High Frequency Wideband Forward Looking Sonar (WBFLS) design. The SLS is replaced with a new Multifunction SLS with Synthetic Aperture Sonar (SAS) capability, as well as, improved signal processing and Signal to Noise Ratio. The Block 1 P3I program began in FY 2012 and completed in FY 2017. Award and management for Block 2 production units began in FY 2014 (the AQS-20C). Materiel Reliability, obsolescence, and performance Engineering Change Proposal (ECP) efforts continue beyond FY2024.


In FY 2018, the AN/AQS-20 Block 2 program (AQS-20C) initiated Developmental Testing (DT) (originally scheduled to start at end of FY17), initiated MCM USV integration, and initiated MCM improvements for post mission analysis tools in support of Net-centric Sensor Analysis for Mine Warfare (NSAM) integration for the Fleet Operators. The net effect of these tools combined with the more powerful AN/AQS-20 Block 2 sensors will be improved classification of mines, more accurate vertical localization, reduced false calls, and improved area coverage rate sustained. Improvements also include the collection and ingestion of in-situ environmental data used for mission planning to configure the sensor which optimizes sensor performance during missions. Development of these tools began in FY 2018 and will continue through FY 2021.

In FY 2019, the AN/AQS-20 Block 2 program will complete DT, continue MCM USV integration efforts and support NSAM initial integration. The AN/AQS-20A Block 2 P3I program SAS acoustic mine recognition development will continue to support the potential for automated in-situ mine identification. Additional P3I efforts to include Automated Target Recognition will continue beyond FY 2024. Efforts will include defining and developing necessary improvements for AN/AQS-20 Block 2 integration with the MCM USV.

In FY 2020, the AN/AQS-20 Block 2 program will conduct DT with the MCM USV, support the MCM USV User Operational Evaluation System (UOES), and support workups for the LCS Mission Package (MP) testing.
                                             
                                                 
                                                     AN/AQS-20 Product Development
                                                     
                                                         
                                                             3.036
                                                             0
                                                             - Initiated algorithm development for AN/AQS-20 Block 2 PMA Improvements including NSAM integration.
- Completed development of the Mission Planning Optimizer used to configure the AN/AQS-20 Block 2 sensors.
- Initiated AN/AQS-20 Block 2 improvements in support of MCM USV integration.
- Completed initial Post Mission Analysis Software for AN/AQS-20 Block 2 (Q-20C) Multi-Function SLS and EOID.
- Supported MCM USV Deploy and Retrieve (D&R) Fabrication.
                                                        
                                                    
                                                     
                                                         
                                                             3.000
                                                             0
                                                             - Initiate SAS Acoustic mine recognition development. 
- Initiate SAS Acoustic mine recognition ECP. 
- Continue algorithm development for AN/AQS-20 Block 2 PMA Improvements including NSAM integration. 
- Continue AN/AQS-20 Block 2 improvements in support of MCM USV integration. 
- Correct deficiencies identified during testing.
- Support MCM USV D&R integration, test, and fixes.
- Complete MCM USV integration.
                                                        
                                                         
                                                             2.100
                                                             0
                                                        
                                                         
                                                             2.100
                                                             0
                                                             - Continue algorithm development for AN/AQS-20 Block 2 PMA Improvements including NSAM integration.
- Correct deficiencies identified during MCM USV developmental testing.
- Continue SAS Acoustic mine recognition development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in funding as program moves into MCM USV DT in FY20.
                                                    
                                                
                                                 
                                                     AN/AQS-20 Support
                                                     
                                                         
                                                             0.900
                                                             0
                                                             - Provided ongoing technical and management support to AN/AQS-20.
- Continued to conduct test minefield maintenance.
- Initiated AN/AQS-20 Block 2 Mission Planning and Post Mission Analysis Concept of Employment development.
- Updated Information Assurance Plans in support of AN/AQS-20 Block 2 (AN/AQS-20C).
- Completed Depot Maintenance (Overhaul) Plan.
                                                        
                                                    
                                                     
                                                         
                                                             0.900
                                                             0
                                                             - Provide ongoing technical and management support to AN/AQS-20. 
- Continue to conduct test minefield maintenance. 
- Continue AN/AQS-20 Block 2 Mission Planning and Post Mission Analysis MCM USV for Concept of Employment development. 
- Complete Technical Insertion Plan.
                                                        
                                                         
                                                             0.800
                                                             0
                                                        
                                                         
                                                             0.800
                                                             0
                                                             - Provide ongoing technical and management support to AN/AQS-20. 
- Continue to conduct test minefield maintenance. 
- Continue AN/AQS-20 Block 2 Mission Planning and Post Mission Analysis MCM USV Concept of Employment development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreased from FY 2019 to FY 2020 due to the completion of the Technical Insertion Plan.
                                                    
                                                
                                                 
                                                     AN/AQS-20 Test and Evaluation
                                                     
                                                         
                                                             5.047
                                                             0
                                                             - Completed AN/AQS-20 Block 2 Contractor Testing (CT).
- Initiated AN/AQS-20 Block 2 DT. 
- Conducted AN/AQS-20 Block 2 PMA Data Collection with test mines under various conditions.
                                                        
                                                    
                                                     
                                                         
                                                             3.179
                                                             0
                                                             - Complete AN/AQS-20 Block 2 DT.
- Initiate SAS Acoustic recognition Testing.
- Update Test and Evaluation Master Plan.
- Conduct additional post DT AN/AQS-20C characterization and confidence testing to support tactics development.
- Support MCM USV D&R integration and testing.
                                                        
                                                         
                                                             3.561
                                                             0
                                                        
                                                         
                                                             3.561
                                                             0
                                                             - Continue SAS Acoustic recognition Testing.
- Conduct contractor integration testing with the MCM USV. 
- Conduct DT with the MCM USV.
- Refine tactics post MCM USV DT.
- Support MCM USV User Operational Evaluation System (UOES) testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase to support DT and UOES testing with MCM USV.
                                                    
                                                
                                                 
                                                     AN/AQS-20 Management Services
                                                     
                                                         
                                                             0.500
                                                             0
                                                             - Provided planning and management for the AN/AQS-20 program.
- Began update of acquisition documentation in support of Full Rate Production (FRP) Decision Review.
- Continued to provide Program Office travel support.
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             - Provide planning and management for the AN/AQS-20 program. 
- Continue acquisition documentation in support of Full Rate Production (FRP) Decision Review. 
- Continue to provide Program Office travel support.
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             - Provide planning and management for the AN/AQS-20 program. 
- Complete update of acquisition documentation in support of Full Rate Production (FRP) Decision Review. 
- Continue to provide Program Office travel support.
- Conduct competitive procurement source selection efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                            
                                             OPN/1601 funding line accounts for several programs, of which the AN/AQS-20 program is only a portion.
                                             AN/AQS-20 LRIP procurement continued following Block 2 (AQS-20C units) competitive contract award in FY 2014. Continue to meet MCM MP requirements to support production of Block 2 units. Conduct competitive procurement in FY 2020 and align resources with the MCM USV program.
                                             AN/AQS-20 - Successfully complete Block 2 DT in FY 2019. Achieve Full Rate Production (FRP) in FY 2020.
                                        
                                         
                                             FY 2017 and prior funding in Program Element (PE) 0603502N.
                                             
                                                 
                                                     Product Development
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             AN/AQS-20 Block 2 Integration
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             AN/AQS-20 P3I
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.509
                                                                     2017-11
                                                                
                                                                 
                                                                     1.100
                                                                     2018-11
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 P3I
                                                             C
                                                             CPFF
                                                             ARL/UT
                                                             Austin, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Block 2 PMA
                                                             WR
                                                             NSWC, PC
                                                             Panama City FL
                                                             
                                                                 0.000
                                                                 
                                                                     1.099
                                                                     2017-11
                                                                
                                                                 
                                                                     0.800
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Block 2 PMA
                                                             C
                                                             CPFF
                                                             ARL/UT
                                                             Austin, TX
                                                             
                                                                 0.000
                                                                 
                                                                     1.128
                                                                     2018-02
                                                                
                                                                 
                                                                     0.850
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             AN/AQS-20 Engineering Services
                                                             WR
                                                             NUWC/NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.365
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.365
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Engineering Services
                                                             WR
                                                             NSWC, PC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.135
                                                                     2017-11
                                                                
                                                                 
                                                                     0.135
                                                                     2018-10
                                                                
                                                                 
                                                                     0.140
                                                                
                                                                 
                                                                     0.140
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Engineering Services
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 ILS Function
                                                             WR
                                                             NSWC, PC
                                                             Panama City FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.565
                                                                     2018-11
                                                                
                                                                 
                                                                     0.460
                                                                
                                                                 
                                                                     0.460
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.

COTF - Naval Command Operational Test and Evaluation Force
                                                     
                                                         
                                                             AN/AQS-20 T&E Functions
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-02
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 T&E Functions
                                                             WR
                                                             NSWC, PC
                                                             Panama City FL
                                                             
                                                                 0.000
                                                                 
                                                                     4.247
                                                                     2018-02
                                                                
                                                                 
                                                                     2.479
                                                                     2018-10
                                                                
                                                                 
                                                                     2.851
                                                                
                                                                 
                                                                     2.851
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 T&E Functions
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-02
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.510
                                                                
                                                                 
                                                                     0.510
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             AN/AQS-20 Management Services
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.470
                                                                     2017-12
                                                                
                                                                 
                                                                     0.470
                                                                     2018-12
                                                                
                                                                 
                                                                     0.470
                                                                
                                                                 
                                                                     0.470
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Travel
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.030
                                                                     2018-03
                                                                
                                                                 
                                                                     0.030
                                                                     2019-03
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604127N_0530_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0530
                                                     
                                                         
                                                             AN/AQS-20 Program Milestones: AN/AQS-20 Full Rate Production (FRP) Decision Block 2
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Program Milestones: Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Development Phase: AN/AQS-20 Block 2 P3I
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Development Phase: AN/AQS-20 Materiel Reliability, Obsolesence, and Performance ECP Development (Block 2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             iPMA Development: iPMA Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             iPMA Development: iPMA/NSAM Integration and Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deploy and Retrieve (D&R) Development: Raytheon D&R Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deploy and Retrieve (D&R) Development: D&R Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deploy and Retrieve (D&R) Development: System Integration and Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Test and Evaluation: AN/AQS-20 Block 2 CT
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Test and Evaluation: AN/AQS-20 Block 2 DT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Test and Evaluation: AN/AQS-20/MCM USV DT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Test and Evaluation: MCM USV UOES
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Test and Evaluation: DT/TechEval/IOT&E w/ MCM MP
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Mission Package Testing: MCM MP Developmental Testing
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MCM Mission Package Testing: MCM MP Tech Eval
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MCM Mission Package Testing: MCM MP IOT&E
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Production: AN/AQS-20 Block 2 New Basic Award (2 Units)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Production: AN/AQS-20 Block 2 Option 1 Award (4 Units)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Production: AN/AQS-20 Block 2 Option 2 Award (2 Units)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Production: AN/AQS-20 Block 2 Option 3 Award (4 Units)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Production: AN/AQS-20 Block 2 Option 4 Award (4 Units)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Deliveries: AN/AQS-20 Block 2 Systems (10 Units)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Deliveries: AN/AQS-20 Block 2 New Basic Award Systems (2 Units)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Deliveries: AN/AQS-20 Block 2 Option 1 Systems (4 Units)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/AQS-20 Production: Deliveries: AN/AQS-20 Block 2 Option 2 Systems (2 Units)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1233
                                         Surface MCM Mid-life Upgrade
                                         
                                             160.299
                                             0.000
                                             0.000
                                             1.011
                                             1.011
                                             1.031
                                             1.054
                                             1.075
                                             1.097
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new start in FY2020
                                             This project provides resources for development, improvement and integration of SSQ-94 MCM Trainer.  Trainer upgrade will incorporate the AN/SQQ-32 (V)4 sonar, SSN2(V)5 PINS and Mine Neutralization System Team Trainer.
                                             
                                                 
                                                     Product Development
                                                     SSQ-94 MCM Trainer Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.011
                                                             0
                                                        
                                                         
                                                             1.011
                                                             0
                                                             Integrate MEDAL planning into the SSQ-94 MCM Trainer.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding to integrate MEDAL Planning into the SSQ-94 MCM Trainer.
                                                    
                                                
                                            
                                             SSQ-94 - Naval Surface Warfare Center, Panama City (NSWC, PC) and ARL UT designed and developed the SSQ-94 MCM Trainer.
                                             SSQ-94 Trainer upgrade completion
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MNS Development
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 22.455
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.455
                                                            
                                                        
                                                         
                                                             SSQ-94 Trainer
                                                             WR
                                                             NSWC, PC
                                                             NSWC, PC
                                                             
                                                                 16.344
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.011
                                                                
                                                                 
                                                                     1.011
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 17.355
                                                            
                                                        
                                                         
                                                             BSP: Develop Bottom Sediment Classifier
                                                             WR
                                                             NRL
                                                             WASHINGTON, DC
                                                             
                                                                 0.258
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.258
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.306
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.306
                                                            
                                                        
                                                         
                                                             System Development 1
                                                             WR
                                                             NSWC, PC
                                                             SAN DIEGO, CA
                                                             
                                                                 0.373
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.373
                                                            
                                                        
                                                         
                                                             Systems Engineering 2
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 2.915
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.915
                                                            
                                                        
                                                         
                                                             Systems Engineering 3 MCM CES
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 1.633
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             HFWB: Primary Hardware Development 1
                                                             C
                                                             CPAF
                                                             ARL UT
                                                             TEXAS
                                                             
                                                                 15.511
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.511
                                                            
                                                        
                                                         
                                                             Primary Hardware Development 2
                                                             WR
                                                             ARL-UT
                                                             AUSTIN, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             HFWB: Tow Cable Development
                                                             C
                                                             CPAF
                                                             ARL UT
                                                             TEXAS
                                                             
                                                                 1.399
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.399
                                                            
                                                        
                                                         
                                                             HFWB: Ship Integration
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 1.697
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.697
                                                            
                                                        
                                                         
                                                             HFWB: SYSTEM ENGINEER
                                                             C
                                                             CPAF
                                                             ARL UT
                                                             TEXAS
                                                             
                                                                 9.065
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.065
                                                            
                                                        
                                                         
                                                             Software Development MEDAL EA
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 41.180
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.180
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Develop Logistics Products
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.243
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.243
                                                            
                                                        
                                                         
                                                             Software Development 1
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 0.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Software Development 2
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, Va
                                                             
                                                                 0.914
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.914
                                                            
                                                        
                                                         
                                                             HFWB Software Development
                                                             C
                                                             CPAF
                                                             ARL-UT
                                                             TEXAS
                                                             
                                                                 8.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.450
                                                            
                                                        
                                                         
                                                             HFWB Integrated Logistics Support
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 2.765
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.765
                                                            
                                                        
                                                         
                                                             Software Engineering 1 MCM CES
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 1.517
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.517
                                                            
                                                        
                                                         
                                                             Software Engineering 2 MEDAL
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 2.458
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.458
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             MEDAL Test and Evaluation
                                                             C
                                                             FP
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 7.636
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.636
                                                            
                                                        
                                                         
                                                             MCM CES Test and Evaluation 1
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.782
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.782
                                                            
                                                        
                                                         
                                                             HFWB: Developmental Test and Evaluation
                                                             C
                                                             CPAF
                                                             ARL-UT
                                                             TEXAS
                                                             
                                                                 5.925
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.925
                                                            
                                                        
                                                         
                                                             Test and Evaluation 2
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 5.204
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.204
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support 1
                                                             C
                                                             CPFF
                                                             CACI
                                                             WASHINGTON, DC
                                                             
                                                                 0.263
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.263
                                                            
                                                        
                                                         
                                                             Travel 1
                                                             WR
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.084
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.084
                                                            
                                                        
                                                         
                                                             Government Engineering Support1
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.325
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.325
                                                            
                                                        
                                                         
                                                             MEDAL Program Management Support 2
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 2.827
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.827
                                                            
                                                        
                                                         
                                                             SBIR Assessment 2
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.019
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.019
                                                            
                                                        
                                                         
                                                             Program Management Support 3
                                                             C
                                                             CPFF
                                                             CACI
                                                             WASHINGTON, DC
                                                             
                                                                 1.341
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.341
                                                            
                                                        
                                                         
                                                             Program Management Support 4
                                                             C
                                                             CPFF
                                                             CACI
                                                             WASHINGTON, DC
                                                             
                                                                 0.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Government Engineering Support3
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             Travel 3
                                                             C
                                                             CPAF
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.256
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.256
                                                            
                                                        
                                                         
                                                             Program Management Support 5
                                                             C
                                                             CPFF
                                                             CACI
                                                             WASHINGTON, DC
                                                             
                                                                 0.167
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.167
                                                            
                                                        
                                                         
                                                             Government Engineering Support4
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                         
                                                             Travel4
                                                             C
                                                             CPAF
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.069
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.069
                                                            
                                                        
                                                         
                                                             HFWB: Program Management Support 6
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.442
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.442
                                                            
                                                        
                                                         
                                                             HFWB: Government Engineering Support5
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             HFWB: Travel 5
                                                             C
                                                             CPAF
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Government Engineering Support6
                                                             WR
                                                             NSWC, PC
                                                             PANAMA CITY, FL
                                                             
                                                                 1.352
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.352
                                                            
                                                        
                                                         
                                                             Travel 6
                                                             C
                                                             CPAF
                                                             NAVSEA
                                                             WNY, DC
                                                             
                                                                 0.238
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.238
                                                            
                                                        
                                                         
                                                             SBIR Assessment 6
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.054
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.054
                                                            
                                                        
                                                         
                                                             Program Management Support 7
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Acquisition Workforce Fund
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.122
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.122
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                                         Mine Warfare Planning and Analysis
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                                             Mine Warfare (MIW) and Environmental Decision Aids Library (MEDAL) is a software intensive software acquisition program and is U.S. Navy's single Mine Warfare tactical decision support system for integrated mission planning, evaluation, and situational awareness.  MEDAL provides mine and mine warfare planning and evaluation tools and databases to the MCM Commanders and is employed at the MCM unit level to perform MCM sortie planning and evaluation.  The most recent MEDAL increment, known as MEDAL Enterprise Architecture (EA) and is no longer dependent on Global Command and Control System - Maritime (GCCS-M) for fielding this capability to MIW fleet users.  MINEnet Tactical is the MCM operational component of MEDAL EA. It has been developed to be fielded to standard Navy networks, Consolidated Afloat Networks and Enterprise Services (CANES), Integrated Shipboard Network System (ISNS), and Navy Marine Corps Intranet (NMCI) servers and uses common web browser to support the user interface to all user client components.  Completion of initial MINEnet Tactical fielding will allow MEDAL Build 11 to be retired.
                                             
                                                 
                                                     MEDAL Product Development
                                                     
                                                         
                                                             1.336
                                                             0
                                                             Completed MINEnet Tactical v1.3 development to include Minefield Planning and JABS initial capabilities and COBRA updates. Updated MEDAL EA course curriculum for MINEnet Tactical 1.3.
                                                        
                                                    
                                                     
                                                         
                                                             4.245
                                                             0
                                                             FY19 funding will initiate development of the MIW Integrated Synthetic Trainer (MIST).  MIST is the means to conduct Integrated Phase training for MIW forces similar to a Fleet Synthetic Training (FST) event for a Carrier Strike Group/Expeditionary Strike Group (CSG/ESG). This tool will provide the capability to train the U.S. Navy's four MIW staffs that include one Theater Mine Warfare Commander (MIWC) and three Mine Countermeasures Commanders (MCMCs) against near peer threats.  MIST will be a separate tool that executes in conjunction with the MEDAL mission planning and evaluation system used by MIW staffs and units.  It will incorporate the laydown of simulated threat minefields expected to be used to blockade ports, defend against landing assaults, or deny access to sea lines of communication and to control the training event. It will use MIW staff created MEDAL MCM plans, underlying MIW databases, and real world environmental databases to generate simulated mission sorties and interactions with the defined minefields.  These generated mission files will allow staffs to use MEDAL to evaluate each day's progress determining achieved clearance and remaining risk to ship traffic.  MIST will have an adjustable "Game Clock" allowing staffs in faster than real time to conduct multi-week long MCM operations in a classroom environment.  FY19 work will initially focus on defining user requirements, software design, and transition to an Agile Software development process. FY19 funding will also support the MINEnet Tactical development to enhance the Minefield Planning capabilities, support interface changes, and provide updates to sortie planning and databases for the transition of AQS-20A to the AQS-20C configuration.  The MEDAL EA course curriculum for MINEnet Tactical 1.3 will be updated and updated software will be fielded to the Mine Warfare Training Center.
                                                        
                                                         
                                                             4.818
                                                             0
                                                        
                                                         
                                                             4.818
                                                             0
                                                             Work will also begin on MINEnet Tactical v1.4, which will provide the replacement of all commercial-off-the-shelf (COTS) components, which are either near end-of-life or no longer approved in Department of the Navy (DoN) Application and Database Management System (DADMS). Update application as required to support new and approved COTS components.  Continue MIST V1.0 development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase will support the continued development of the MIW Integrated Synthetic Trainer and the initial efforts for MINEnet Tactical v1.4.
                                                    
                                                
                                                 
                                                     MEDAL Engineering Support
                                                     
                                                         
                                                             0.423
                                                             0
                                                             Initiated the development of MEDAL EA MINEnet Tactical v1.3 with reduced set of capability upgrades.  Provided technical integration of developed algorithms and models that demonstrated their effectiveness with respect to their objectives. Supported efforts to include communication with activities such as applied labs, government activities, and designated contractors. Assisted in providing the speed, agility, adaptability, and flexibility required for modern MCM operations. Began fielding MINEnet Tactical v1.2.2
                                                        
                                                    
                                                     
                                                         
                                                             2.395
                                                             0
                                                             Perform MIW Integrated Synthetic Trainer (MIST) requirements analysis, draft a software function and software requirements specification with sufficient detail to begin agile development of software to support post System Functional Review/System Requirements Review (SFR/SRR). Complete the development of MEDAL EA MINEnet Tactical v1.3 capability to include Joint Direct Attack Munition (JDAM) Assault Breaching System (JABS) and surface MCM mechanical sweep planning and evaluation.  Complete standup of MINEnet Tactical software support activity (SSA) and integrated systems engineering activity (ISEA).  SSA and ISEA support will address fixing software defects and high-priority fleet change requests reported in MINEnet Tactical v1.2.2 and release the upgrades in the MINEnet Tactical v1.3 development baseline. Finally, the support effort will include communication with activities such as applied labs, government activities, and designated contractors.  Assist in providing the speed, agility, adaptability, and flexibility required for modern MCM operations.  FY19 work will also complete cybersecurity transition from Department of Defense Information Assurance Certification and Accreditation Process (DIACAP) to Risk Management Framework (RMF).
                                                        
                                                         
                                                             4.128
                                                             0
                                                        
                                                         
                                                             4.128
                                                             0
                                                             Provide system engineering support to initiate the development of MEDAL EA MINEnet Tactical v1.4 capability and Planning on Risk (PoR).  Provide technical integration of developed algorithms and models that have demonstrated effectiveness with respect to objective requirements.  Provide SSA and ISEA roles and functions.  Field MINEnet Tactical Minefield Planning V1.0 at NSMWDC, Point Loma, San Diego replacing MEDAL B11 Minefield Planning.  Begin initial fielding of MINEnet Tactical V1.3.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase supports the fielding of MINEnet Tactical to replace Build 11.
                                                    
                                                
                                                 
                                                     MEDAL Test and Evaluation
                                                     
                                                         
                                                             0.675
                                                             0
                                                             MEDAL EA v1.2.2 - Conducted series of Development Tests (DTs) and a series of regression tests. Continued System Development testing activities with multiple platforms including LCS MCM MPAS, ISNS, CANES and ONENET integration tests. Continued Cybersecurity patching and assessments.
                                                        
                                                    
                                                     
                                                         
                                                             0.620
                                                             0
                                                             Continue System Development annual testing activities with multiple platforms including LCS MCM Mission Package Application Software (MPAS), ISNS, CANES, ONENET, NMCI integration tests.  Continue Cybersecurity patching and assessments.  Deliver to Fleet in accordance with the MEDAL EA Fielding Plan.  Conduct government acceptance test (GAT) for contractor delivered MEDAL Minefield Planning V1.0.  Conduct GAT for MINEnet Tactical V1.3.
                                                        
                                                         
                                                             1.041
                                                             0
                                                        
                                                         
                                                             1.041
                                                             0
                                                             Continue System Development annual testing activities with multiple platforms including LCS MCM MPAS, ISNS, CANES, ONENET, NMCI integration tests.  Continue Cybersecurity patching and assessments.  Deliver MEDAL EA to Fleet in accordance with the Fielding Plan.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase will support the delivery of MEDAL EA to the Fleet.
                                                    
                                                
                                                 
                                                     MEDAL Management Services
                                                     
                                                         
                                                             0.608
                                                             0
                                                             Continued to provide program management support and travel for MEDAL program. Program management included overall technical guidance and leadership for the program. Oversight of financial and logistics efforts and coordination with Navy and other DoD organizations and contractors as required to ensure successful execution of the program. As part of the systems engineering element of program management, communicated and coordinated with MIW C4ISR, ICWS, Organic MCM, Mainstreaming MIEW, Expeditionary Warfare C4ISR, tactics development, long term planning, Naval Special Clearance Team (NSCT-1) Assault Breaching System (ABS), LCS, and other programs as they relate to MEDAL and MIW Mission Planning, Evaluation, and C4ISR. Other PM tasking to include briefings, demonstrations, and project planning as required.
                                                        
                                                    
                                                     
                                                         
                                                             0.688
                                                             0
                                                             Continue to provide program management support and travel for MEDAL program.  Program management (PM) shall include overall technical guidance and leadership for the program.  Oversight of financial and logistics efforts.  Coordination with Navy and other DoD organizations (MIW Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance [C4ISR], LCS and LCS MCM Mission Package, Expeditionary MCM C4ISR, MIW tactics development, long term planning, Assault Breaching System (ABS), and other programs as they relate to MCM command staff and MCM system sortie Mission Planning, Evaluation, and C4ISR), as required to ensure successful execution of the program.  Communicate and coordinate with other program office tasking to include briefings, demonstrations, project planning, and project status as required.
                                                        
                                                         
                                                             0.776
                                                             0
                                                        
                                                         
                                                             0.776
                                                             0
                                                             Continue to provide program management support and travel for MEDAL program.  Program management (PM) shall include overall technical guidance and leadership for the program.  Oversight of financial and logistics efforts.  Coordination with Navy and other DoD organizations as required to ensure successful execution of the program.  Communicate and coordinate with other program office tasking to include briefings, demonstrations, project planning, and project status as required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase will support required management support to successfully field MEDAL EA.
                                                    
                                                
                                            
                                             
                                                 
                                                     2622/LV075
                                                     Mine Sweeping Replacement (MEDAL).
                                                     
                                                         3.585
                                                         1.021
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.362
                                                         0.611
                                                         0.623
                                                         0.000
                                                         14.383
                                                    
                                                
                                            
                                             Mine Warfare and Environmental Decision Aids Library (MEDAL) - requirements for MEDAL Builds are generated through a formal requirements process. Requirements conferences gather a list of candidate functions based on a logical sequence to fully implement the overall software architecture.  The fleet is presented with a recommended list of candidate capabilities based on this program plan, doctrine, fleet comments, and technology.  These capability items are then prioritized by the fleet representatives (coordinated by Naval Surface and Mine War-fighting Development Center [SMWDC]). The fleet inputs are then consolidated into an overall list which is then presented to Navy leadership for pricing and final selection.  The selection is based on price, risk, available funding, and possibly by other program factors (e.g., ensure that MEDAL supports other program delivery schedules).  Selection balances immediate needs, long term objectives, technical maturity and other programmatic factors. A verification and validation process is applied to any algorithms, tactics, or models to be incorporated in the software.  The current sole source contract with SAIC completes OY4 on 30 Sept 2019.  A new full competition contract that will allow indefinite delivery and indefinite quantity (IDIQ) options will be awarded by 30 July 2019.
                                             Mine Warfare and Environmental Decision Aids Library (MEDAL) development to include integration of data fusion techniques and incorporation of Data Access Layer (DAL) architecture to meet FORCEnet requirements.
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                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
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                                                     Support
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
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                                                     Test and Evaluation
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
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                                                     Management Services
                                                     FY 2017 and prior funding in Program Element (PE) 0603502N.
                                                     
                                                         
                                                             MEDAL
                                                             WR
                                                             NSWC PC
                                                             Panama City Fl
                                                             
                                                                 0.000
                                                                 
                                                                     0.608
                                                                     2017-10
                                                                
                                                                 
                                                                     0.688
                                                                     2018-10
                                                                
                                                                 
                                                                     0.776
                                                                
                                                                 
                                                                     0.776
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604127N_1235_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     MEDAL
                                                     
                                                         
                                                             Realigned from PE 0603502N
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: MEDAL EA V1.X Development: MEDAL EA Minefield Planning (MP) Development
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                                 Advanced Component Development & Prototypes (ACD&P)
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                                     49.543
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                                 This element includes development of electronic warfare systems for the United States Navy (USN) and United States Marine Corps (USMC) assault aircraft. This includes the development and testing of advanced infrared countermeasures systems for emerging threats and emergency contingencies for Aircraft Survivability Equipment (ASE) suite integration.

FY 2018 RDT&E overseas contingency operations (OCO) funding was required to finalize testing in support of fielding the federated DAIRCM JUONS system. 

FY 2019 RDT&E funding required to complete JUONS testing and to begin an integrated DAIRCM solution on MH-60S platforms via risk reduction efforts.  The risk reduction efforts will modify Hardware (HW) and Software (SW) to the DAIRCM system as required to meet specifications.  Program of Record will eventually support integration and retrofit of 300 USMC and 397 USN aircraft.

FY 2020 RDT&E funding required for continued development of the DAIRCM system (HW and SW) and integrated DAIRCM solution on MH-60S platform.  MH-60S is the focus platform in early development and for DAIRCM performance testing.  The AH-1Z and UH-1Y, and MH-60R integration specific development will begin at the DAIRCM contractors following MH-60S integration and will focus on ensuring the required interfaces are captured and developed for integration testing to be conducted  at a later time.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
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                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.039
                                                     0.039
                                                
                                            
                                        
                                    
                                     The JUONS schedule delayed due to hardware(HW) and software(SW) issues identified during early DAIRCM testing and platform integration test.  The schedule has also been driven by platform integration issues associated with multiple Enhanced GPS/INS units and software transferring/timing issues from older, slower processing chips to more advanced chipsets.  Production start-up issues  driving hardware deliveries.  Hardware problems are solved and yield has improved significantly.

-JUONS Fielding changed ending quarter from 2Q19 to 4Q21
-JUONS B kit integration added 2Q19-4Q21
-JUONS A Kit Development changed 1Q17-1Q23 to 1Q17-2Q19
-JUONS A Kit Installation Test Aircraft changed end date from 2Q18 to 2Q19 
-JUONS TRR changed from 1Q18 to 3Q19
-JUONS Integrated Test 2 changed from 4Q18 to 2Q19-3Q19
-JUONS Live Fire Test 2 changed from 1Q19 to 4Q19
-JUONS Quick Reaction Assessment changed from 1Q19 to 3Q19
-JUONS Test Assets Deliveries begin 3Q18
-JUONS Hardware Deliveries changed from 1Q18-1Q19 to 1Q19-4Q22

DAIRCM EMD contract lagged due to delayed approval of Program of Record and refinement of the PoR Statement of Work and Specification.


-DAIRCM SRR Changed from 3Q19 to 3Q20 
-DAIRCM SFR added 3Q20
-DAIRCM PDR changed from 1Q20 to 4Q20
-DAIRCM CDD added 4Q18 to 3Q19
-DAIRCM CDR changed from 3Q20 to 3Q21
-DAIRCM Software Qualification Test was removed
-DAIRCM B-Kit Integration & Test was removed
-DAIRCM Operation Assessment added 4Q24
-DAIRCM EMD Contract Award changed from 3Q19 to 1Q20
-DAIRCM Risk Reduction Delivery Order added 1Q19
-DAIRCM LRIP added 2Q23
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                                             Common Infrared Countermeasures (CIRCM) efforts began for the Navy in FY 2013. This project includes the development, integration, and testing of a laser-based directed infrared countermeasure system for United States Navy and United States Marine Corps assault aircraft.  This infrared countermeasure, when integrated with a threat warning detection system, will be capable of countering current and emerging infrared threats.  An Under Secretary of Defense for Acquisition, Technology and Logistics (USD (AT&L)) Acquisition Decision Memorandum (ADM) dated 15 April 2009 designated the Army as the lead service for developing this capability for rotary-wing, tilt-rotor, and small fixed-wing aircraft across the Department of Defense. It also designated the program as an Acquisition Category (ACAT) ID special interest program.  The Army has designated the acquisition effort for this capability as the CIRCM program.  CIRCM is being evaluated as a potential replacement for Guardian Laser Tracker Assemblies (GLTA) on the DoN LAIRCM system.

Distributed Aperture Infrared Countermeasure (DAIRCM) developmental activities in hardware and software are being pursued to reduce the size, weight and power required to achieve a threat warning detection system integrated with an infrared countermeasure. DAIRCM development, integration and testing will first be conducted in a federated configuration to support Joint Urgent Operational Need Statement (JUONS) SO-0010 with Oversea Contingency Operations funded follow-on work that began in FY 2018 to provide an integrated (under glass) solution to host platforms.  This program develops integrated hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and store sensor data for post mission threat analysis. This project also adopts future multi-band, networking capabilities to facilitate real-time transfer of threat information, and off-board queuing and control of onboard sensors. CIRCM Funds for FY19 through FY23 are realigned to DAIRCM PU 3348.
                                             
                                                 
                                                     CIRCM Technology Development (TD)
                                                     
                                                         
                                                             5.763
                                                             0
                                                             Continuation of EMD contract and GLTA replacement evaluation study.


Continuation of EMD contract.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             CIRCM efforts realigned to support DAIRCM PU 3348.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Common Infrared Countermeasures (CIRCM) was a new start for the Navy in FY 2013. CIRCM is an Acquisition Category (ACAT) ID Army lead acquisition program for the development, integration and production of an infrared countermeasure for US Army, US Navy, and US Marine Corps assault aircraft. The Army conducted a 21 month competitive prototyping Technology Development (TD) phase with two contractors.  During the TD phase, the contractors developed TD test articles for various test events with emphasis placed on reliability. Contractors concurrently developed preliminary designs for the CIRCM system, conducted systems requirements review, system functional review, and preliminary design review systems engineering technical review events at appropriate times in the schedule. Upon completion of the TD phase, the Army conducted a competition for award of Engineering Manufacturing Development (EMD) contract(s). The EMD phase will be no more than 26 months and will include critical design reviews, test readiness reviews, procurement of 5 EMD test articles in FY 2017 for USN evaluation.  

The federated DAIRCM system was chosen as the material solution to JUONS SO-0010 and funded via Rapid Acquisition Authority (RAA) with follow-on funding supplied via FY 2017 and FY 2018 Overseas Contingency Operations funding to complete the development, integration and test to support initial fielding in FY 2019. Department of Navy is in the process of developing a Capability Production Document (CPD) to support the transition to an integrated (under glass) solution. Development of the integrated DAIRCM solution will begin in FY 2018.


FY2017:
Procured 5 CIRCM test assets 

FY2018:
Guardian Laser Tracker Assemblies(GLTA) Replacement evaluation
                                             FY2018: 
Guardian Laser Tracker Assemblies(GLTA) Replacement evaluation
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HDW Dev CIRCM
                                                             C
                                                             CPAF
                                                             NGC
                                                             Rolling Meadows
                                                             
                                                                 2.721
                                                                 
                                                                     5.763
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.484
                                                                 8.484
                                                            
                                                        
                                                         
                                                             Archived Production Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 56.903
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.903
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Archived Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.556
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.556
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Realigned to Product Development contract
                                                     
                                                         
                                                             Eng & Eval CIRCM
                                                             C
                                                             CPFF
                                                             Eglin AF Base
                                                             Fort Walton Beach FL
                                                             
                                                                 4.662
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.662
                                                                 4.662
                                                            
                                                        
                                                         
                                                             Archived Test and Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.711
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.711
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Realigned to Product Development contract
                                                     
                                                         
                                                             Archived Managment Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.382
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.382
                                                            
                                                        
                                                         
                                                             Govt Eng Supt CIRCM
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 0.758
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.758
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                                                     CIRCM
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Army Milestone C (MS-C)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Processer Integration: Navy Processer
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Processer PDR: Navy Processer PDR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Reviews: Navy Processer CDR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Navy Processer Contract
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Develop Navy Lab Assets Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
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                                         DAIRCM Development
                                         
                                             0.000
                                             45.548
                                             47.278
                                             68.346
                                             68.346
                                             60.448
                                             49.543
                                             36.283
                                             37.007
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Distributed Aperture Infrared Countermeasures (DAIRCM) Developmental activities in hardware and software are being pursued to reduce the size, weight and power required to achieve a threat warning detection system integrated with an infrared countermeasure. DAIRCM development, integration and testing will first be conducted in a federated configuration to support Joint Urgent Operational Needs Statement (JUONS) SO-0010 to provide increased survivability against Man-Portable Air Defense Systems (MANPADS), Rocket Propelled Grenades (RPG), hostile gunfire, Anti-Aircraft Artillery (AAA) and laser-directed weapons.  Follow-on work began in FY 2018 to provide an integrated (under glass) solution to the host platforms and will include development efforts to procure future threat technologies. This program develops integrated hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and store sensor data for post mission threat analysis.

FY2019 Efforts will focus on completion of JUONS testing and installation of DAIRCM.  FY19 will also begin risk reduction efforts for a POR start in FY20.  The POR solution improves performance of the DAIRCM system, meets statutory requirements via Hardware and Software specifications and integration (under glass) with the MH-60S host platform, while maintaining interfaces for further integration for MH-60R, AH1Z, and UH-1Y. 

FY 2020 RDT&E funding required for continued development of the DAIRCM system (HW and SW) and integration (under glass) of the DAIRCM solution on MH-60S platforms.  MH-60S is the focus platform in early development and for DAIRCM performance testing.  The AH-1Z and UH-1Y, and MH-60R integration specific development will begin at the DAIRCM contractors following MH-60S integration and will focus on ensuring the required interfaces are captured and developed for integration testing to be conducted  at a later time.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                             
                                                 
                                                     DAIRCM Development
                                                     
                                                         
                                                             45.548
                                                             0
                                                             Continuation support for Integrated DAIRCM efforts.

OCO:
Continuation support for Integrated DAIRCM efforts.
                                                        
                                                    
                                                     
                                                         
                                                             47.278
                                                             0
                                                             Begin Risk Reduction efforts for transition to Program of Record (POR)
Continue JUONS efforts
                                                        
                                                         
                                                             68.346
                                                             0
                                                        
                                                         
                                                             68.346
                                                             0
                                                             Continue DAIRCM POR EMD efforts. 
Continue JUONS installs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program of Record (POR) transition begins in FY19 and EMD contract awards in FY20.  Incremental funding in FY19 and FY20 will also continue to support DAIRCM JUONS effort.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0576
                                                     Assault DIRCM
                                                     
                                                         40.970
                                                         9.820
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         78.250
                                                    
                                                
                                            
                                             The federated Distributed Aperture Infrared Countermeasures (DAIRCM) system is the solution for small/medium aircraft in response to Joint Urgent Operational Need Statement (JUONS) SO-0010.  It was funded in FY16 via Rapid Acquisition Authority (RAA) executed from PUC 3304 CIRCM.  Follow-on funding supplied via Overseas Contingency Operations in FY 2017 and FY 2019 APN OCO; FY 2018 RDT&E PUC 3348 .  Funding provided to complete the development, integration test and support of initial fielding.  Department of Navy is in the process of developing a Capability Production Document (CPD) to support the transition to an integrated (under glass) solution. Development, integration and test of the integrated solution will begin in FY19.
                                             FY 2018: Program of Record Risk Reduction Delivery Order on Navy BOA scheduled for 3Q18.
FY 2019: Award of contract to meet statutory regulations scheduled for 3Q19.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     (1) FY 2018 funding supported final test and evaluation of DAIRCM and JUONS.  Program of Record (POR) transition begins in FY19.
(2) POR EMD contract established in FY19 incremental funding provided to support modification to existing DAIRCM JUONS. 
(3) MH-60(Lead Platform) contract supports DAIRCM POR.  H-60 Software development aligned to DAIRCM HW/SW development POR requirements
                                                     
                                                         
                                                             Primary HW Dev DAIRCM
                                                             C
                                                             CPFF
                                                             DRS
                                                             Dallas, TX
                                                             
                                                                 0.000
                                                                 
                                                                     11.548
                                                                     2018-03
                                                                
                                                                 
                                                                     23.142
                                                                     2019-01
                                                                
                                                                 
                                                                     34.650
                                                                
                                                                 
                                                                     34.650
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HW Dev DAIRCM
                                                             C
                                                             CPFF
                                                             Daylight Solutions
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     12.968
                                                                     2018-03
                                                                
                                                                 
                                                                     1.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             H-60 Operational Flight Program Dev
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     5.910
                                                                     2018-03
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     12.013
                                                                
                                                                 
                                                                     12.013
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             H-1 Operational Flight Program Deve
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Woodland Hills, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Eng Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     3.333
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.600
                                                                
                                                                 
                                                                     2.600
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Eng Support
                                                             WR
                                                             FRC
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.549
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.713
                                                                
                                                                 
                                                                     0.713
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Software Eng Support
                                                             WR
                                                             NAWCAD
                                                             PT Mugu
                                                             
                                                                 0.000
                                                                 
                                                                     2.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Aircraft Integration
                                                             WR
                                                             FRC East
                                                             Cherry Point, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.312
                                                                
                                                                 
                                                                     0.312
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.712
                                                            
                                                        
                                                         
                                                             Govt Software Eng Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.900
                                                                     2019-01
                                                                
                                                                 
                                                                     2.960
                                                                
                                                                 
                                                                     2.960
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Integrated Logistic Support
                                                             C
                                                             CPFF
                                                             ENGILITY
                                                             Chantilly, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.406
                                                                
                                                                 
                                                                     0.406
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Govt Integrated Logistic Support
                                                             WR
                                                             Fleet Readiness Depot
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.357
                                                                
                                                                 
                                                                     0.357
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistic Deliverables
                                                             SS
                                                             CPFF
                                                             RIAC
                                                             Ft Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESOH support
                                                             WR
                                                             NAWC WD
                                                             China lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.123
                                                                     2017-10
                                                                
                                                                 
                                                                     0.068
                                                                     2019-01
                                                                
                                                                 
                                                                     0.133
                                                                
                                                                 
                                                                     0.133
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistic Support
                                                             C
                                                             CPAF
                                                             Wyle Laboratories
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.116
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Comercial Shipping TAC code
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.017
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistic Support
                                                             WR
                                                             DTIC
                                                             Ft Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Contractor T& E Support to GWEF will increase due to 2 events in FY19.
                                                     
                                                         
                                                             Govt T&E Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.650
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt T&E Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.216
                                                                
                                                                 
                                                                     0.216
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Test/Live Fire
                                                             WR
                                                             USA DPG
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.982
                                                                     2019-03
                                                                
                                                                 
                                                                     0.405
                                                                
                                                                 
                                                                     0.405
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor T& E Support
                                                             WR
                                                             GWEF
                                                             Eglin AFB, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.225
                                                                     2019-02
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt T&E Support
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.775
                                                                     2019-06
                                                                
                                                                 
                                                                     0.108
                                                                
                                                                 
                                                                     0.108
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt T&E Support
                                                             WR
                                                             CRANE
                                                             CRANE
                                                             
                                                                 0.000
                                                                 
                                                                     0.350
                                                                     2018-01
                                                                
                                                                 
                                                                     0.100
                                                                     2019-06
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             OCO Govt T&E Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.568
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.568
                                                            
                                                        
                                                         
                                                             OCO Govt T&E Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.360
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.360
                                                            
                                                        
                                                         
                                                             OCO Flight Test/Live Fire
                                                             WR
                                                             USA DPG
                                                             Dugway, UT
                                                             
                                                                 0.000
                                                                 
                                                                     1.968
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.968
                                                            
                                                        
                                                         
                                                             OCO HITL lab test
                                                             WR
                                                             GWEF
                                                             Eglin AFB, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             OCO Contractor T& E Support
                                                             WR
                                                             GWEF
                                                             Eglin AFB, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.450
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             OCO Govt T&E Support
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.172
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.172
                                                            
                                                        
                                                         
                                                             OCO Flight Test/Live Fire
                                                             WR
                                                             Army
                                                             Huntsville AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.923
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.923
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Govt Eng Support
                                                             WR
                                                             NAWCWD
                                                             PT Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Mgmt Support
                                                             C
                                                             CPFF
                                                             Amelex
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.108
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Eng Support
                                                             C
                                                             CPFF
                                                             Engility
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.711
                                                                     2018-06
                                                                
                                                                 
                                                                     0.700
                                                                     2018-10
                                                                
                                                                 
                                                                     0.711
                                                                
                                                                 
                                                                     0.711
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR Various
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.119
                                                                     2017-12
                                                                
                                                                 
                                                                     0.300
                                                                     2018-10
                                                                
                                                                 
                                                                     0.308
                                                                
                                                                 
                                                                     0.308
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt PM support
                                                             WR
                                                             NAWCWD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.711
                                                                
                                                                 
                                                                     0.711
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Eng Support
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.014
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Eng Support
                                                             C
                                                             CPFF
                                                             DCS
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.341
                                                                     2018-02
                                                                
                                                                 
                                                                     0.236
                                                                     2019-01
                                                                
                                                                 
                                                                     0.213
                                                                
                                                                 
                                                                     0.213
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604272N_3348_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     DAIRCM
                                                     
                                                         
                                                             Acquisition Milestones: JUONS B Kit Integration: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: DAIRCM Capability Development Document: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: JUONS A Kit Development: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: JUONS A Kit Installation Test Aircraft: Schedule Detail (TEST)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: JUONS Fielding: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: DAIRCM SRR 2: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: DAIRCM SFR: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: DAIRCM PDR: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: DAIRCM CDR: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Test Readiness Review (TRR): Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Quick Reaction Assesment: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Integrated Test 1: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Live Fire Test 1: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Integrated Test 2: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JUONS Live Fire Test 2: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: DAIRCM TRR: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: H-60R and H1 Integration: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: DAIRCM Integrated Test & Evaluation: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: DAIRCM Operation Assessment: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production  Milestones: DAIRCM Risk Reduction Delivery Order: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production  Milestones: DAIRCM  EMD  Contract Award: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production  Milestones: DAIRCM LRIP Contract Award: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: JUONS Test Assets Deliveries: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: JUONS Hardware Deliveries: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604286M
                                 (U)Marine Corps Additive Manufacturing Tech Dev
                                 83
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     6.168
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     6.168
                                
                                 These efforts transitioned to PE 0604289M in FY19.
                                 This program element supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, and prototyping to support the USMC Additive Manufacturing (AM) Initiative under the direction of DC I&L.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This PE will support of the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The Next Generation Logistics (NexLog) project supports cost associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies.  These emerging logistics capabilities include development of autonomous ground, surface and sub-surface materiel distribution systems; development of operational and tactical, in-field digital fabrication capabilities; and, the development of sensor-driven logistics information technology.  This element also supports development of strategic partnerships with DoN Systems Commands and field activities in order to leverage their capabilities and align DoN standards and processes, while furthering the use of additive manufacturing, and other emerging logistics technologies, to increase warfighter readiness, capability, survivability and effectiveness.
                                 
                                     
                                         6.200
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         6.168
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -0.032
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             0.204
                                             0.000
                                        
                                         
                                             -0.236
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Decrease from FY19 to FY20 is due to the completion of large scale Additive Manufacturing efforts.  Completed efforts were to prototype the additive manufacturing and robotic assembly of structures using large format additive manufacturing printers, articulating robotic manipulators and crowd sourcing efforts with Local Motors to develop concepts for a Modular Logistics Vehicle and a Small Unmanned Cargo Delivery System.
                                
                                 
                                     
                                         2741
                                         Additive Manufacturing
                                         
                                             0.000
                                             6.168
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             6.168
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, prototyping, and future logistics innovations to support the USMC Additive Manufacturing (AM) Initiative under the direction of DC I&L.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This effort supports the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. It also includes research and development of autonomous ground cargo delivery systems, tactical employment of in field digital manufacturing, and sensor driven logistics information technology.  This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.
                                             
                                                 
                                                     Expeditionary Logistics - Legacy  Equipment and System Readiness Support
                                                     
                                                         
                                                             3.896
                                                             0
                                                             -Initiated efforts to identify and develop Additive Manufacturing (AM) requirements, verification methods, and technical data needed to acquire AM manufactured components.
-Initiated fabrication of prototype hardware, fixtures, and jigs that facilitate design processes and procedures for test and performance verification.
-Initiated prototype testing to verify component design and reliability attributes.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -In FY19 this effort transitions to PE 0604289M beginning in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Expeditionary Logistics - Expeditionary Manufacturing and Repair Processes
                                                     
                                                         
                                                             2.272
                                                             0
                                                             - Initiated system engineering efforts to identify and develop Additive Manufacturing (AM) fabrication requirements, field repair procedures, and technical data needed to effectively repair AM manufactured components.
- Initiated certification studies to assess potential performance/integration issues with expeditionary repaired AM parts.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -In FY19 this effort transitions to PE 0604289M beginning in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The AM program utilizes a non-traditional acquisition strategy, due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition.  It will incorporate strategic partnerships with other DoN activities, as well as the Joint Staff and services.  For that reason, these AM investments are designed to explore future capabilities where AM may resolve gaps in logistical readiness, provide a warfighting solutions, and to mitigate AM-related risk within existing programs of record.

Beginning in FY 19, this effort was realigned to PE 0604289M/Expeditionary Logistics.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The AM program utilizes a non-traditional acquisition strategy due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition.  The funding distribution above reflects research and development efforts for additive manufacturing enabling technologies.
                                                     
                                                         
                                                             AM Guidebook development
                                                             MIPR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.630
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.630
                                                            
                                                        
                                                         
                                                             AM Prototype Parts and Redesign
                                                             MIPR
                                                             Army
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     3.984
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.984
                                                            
                                                        
                                                         
                                                             AM Structure Design
                                                             MIPR
                                                             Army/ERDC
                                                             Vicksburg, MS
                                                             
                                                                 0.000
                                                                 
                                                                     1.304
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.304
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The AM program utilizes a non-traditional acquisition strategy, due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition. The funding distribution above reflects research and development efforts for additive manufacturing enabling technologies.
                                                     
                                                         
                                                             Support AM Manuf. and Repair Product
                                                             MIPR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604286M_2741_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2741
                                                     
                                                         
                                                             Additive Manufacturing Technologies
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604289M
                                 (U)Expeditionary Logistics
                                 84
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     0.000
                                     6.073
                                     4.420
                                     4.420
                                     9.972
                                     9.228
                                     8.389
                                     8.557
                                     Continuing
                                     Continuing
                                
                                 In FY 2019 efforts in this PE transferred from PE 0604286M.
                                 This program element supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, and prototyping to support the USMC Additive Manufacturing (AM) Initiative under the direction of Deputy Commandant, Installations and Logistics (DC I&L).

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This PE will support of the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The Next Generation Logistics (NexLog) project supports cost associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies.  These emerging logistics capabilities include development of autonomous ground, surface and sub-surface materiel distribution systems; development of operational and tactical, in-field digital fabrication capabilities; and, the development of sensor-driven logistics information technology.  This element also supports development of strategic partnerships with DoN Systems Commands and field activities in order to leverage their capabilities and align DoN standards and processes, while furthering the use of additive manufacturing, and other emerging logistics technologies, to increase warfighter readiness, capability, survivability and effectiveness.
                                 
                                     
                                         0.000
                                         11.081
                                         9.194
                                         9.194
                                    
                                     
                                         0.000
                                         6.073
                                         4.420
                                         4.420
                                    
                                     
                                         0.000
                                         -5.008
                                         -4.774
                                         -4.774
                                    
                                     
                                         
                                             -0.062
                                        
                                         
                                             -4.946
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.274
                                                     -2.274
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.500
                                                     -2.500
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $2.27M to account for the availability of prior year execution balances.

Decrease from FY 2019 to FY 2020 due to completion of the large scale Additive Manufacturing efforts.
                                
                                 
                                     
                                         2741
                                         Additive Manufacturing
                                         
                                             0.000
                                             0.000
                                             6.073
                                             1.971
                                             1.971
                                             5.018
                                             4.270
                                             3.430
                                             3.499
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports cost associated with the research and development of Marine Corps Systems Command policy, acquisition process modifications, prototyping, and future logistics innovations to support the USMC Additive Manufacturing (AM) Initiative under the direction of Deputy Commandant Installations & Logistics.

The USMC Additive Manufacturing Initiative is an initiative intended to give Marine units access to additive manufacturing techniques to allow them the opportunity to exercise innovation in the resolution of issues affecting unit combat readiness. This effort supports the development of procedures to enable the approval and manufacturing of items requested from Marines. This involves the development of Marine Corps Policy, an approval process, engineering analysis and testing, establishment of facilities to produce prototype additive manufactured parts and development of training to support the Marine Corps use of additive manufacturing. It also includes research and development of autonomous ground cargo delivery systems, tactical employment of in field digital manufacturing, and sensor driven logistics information technology.  This initiative incorporates development of strategic partnerships with other DoN Systems Commands and field activities to develop DoN standards, processes and other associated acquisition activities to support future use of additive manufacturing in DoN acquisition and readiness areas.

The FY 2020 funding request was reduced by $2.274 million to account for the availability of prior year execution balances.
                                             
                                                 
                                                     Additive Manufacturing
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funded under PE 0604286M
                                                        
                                                    
                                                     
                                                         
                                                             6.073
                                                             0
                                                             - Complete AM Characterization Process to develop, optimize, verify, and document a testing system and methodology for performing mechanical property characterization (stress-strain response) of parts created by Additive Manufacturing (AM) methodologies.
- Complete large scale AM efforts with ERDC to prototype the additive manufacture and robotic assembly of structures using large format additive manufacturing printers and articulating robotic manipulators.
- Complete crowd sourcing efforts with Local Motors to develop concepts for a Modular Logistics Vehicle and a Small Unmanned Cargo Delivery System.
- Continue efforts to identify and develop Additive Manufacturing (AM) requirements, verification methods, and technical data needed to acquire AM manufactured components. 
-Continue fabrication of prototype hardware, fixtures, and jigs that facilitate design processes and procedures for test and performance verification. 
- Continue system engineering efforts to identify and develop AM fabrication requirements, field repair procedures, and technical data needed to effectively repair AM manufactured components.
- Initiate prototype testing to verify component design and reliability attributes.
- Initiate certification studies to assess potential performance/integration issues with expeditionary repaired AM parts.
                                                        
                                                         
                                                             1.971
                                                             0
                                                        
                                                         
                                                             1.971
                                                             0
                                                             - Continue efforts to identify and develop Additive Manufacturing (AM) requirements, verification methods, and technical data needed to acquire AM manufactured components. 
- Continue fabrication of prototype hardware, fixtures, and jigs that facilitate design processes and procedures for test and performance verification. 
- Continue system engineering efforts to identify and develop AM fabrication requirements, field repair procedures, and technical data needed to effectively repair AM manufactured components. 
- Continue prototype testing to verify component design and reliability attributes.
- Continue certification studies to assess potential performance/integration issues with expeditionary repaired AM parts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             No OCO funds.
                                                        
                                                         Decrease of $4.102M from FY19 to FY20 reflects Marine Corps adjustment to better align resources with execution and completion of the large scale AM efforts.  Completed efforts were to prototype the additive manufacturing and robotic assembly of structures using large format additive manufacturing printers, articulating robotic manipulators and crowd sourcing efforts with Local Motors to develop concepts for a Modular Logistics Vehicle and a Small Unmanned Cargo Delivery System.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0604286M
                                                     (U)Marine Corps Additive Manufacturing Tech Dev
                                                     
                                                         5.964
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5.964
                                                    
                                                
                                            
                                             The AM program utilizes a non-traditional acquisition strategy, due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition.  It will incorporate strategic partnerships with other DoN activities, as well as the Joint Staff and services.  For that reason, these AM investments are designed to explore future capabilities where AM may resolve gaps in logistical readiness, provide a warfighting solutions, and to mitigate AM-related risk within existing programs of record.

In FY 19 this effort has been realigned from PE 0604286M/(U)Marine Corps Additive Manufacturing Tech Dev.
                                             N/A
                                        
                                         
                                             Decrease of $4.102M from FY19 to FY20 reflects Marine Corps adjustment to better align resources with execution and completion of the large scale AM efforts.
                                             
                                                 
                                                     Product Development
                                                     The AM program utilizes a non-traditional acquisition strategy, due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition.  The funding distribution above reflects research and development efforts for additive manufacturing enabling technologies.
                                                     
                                                         
                                                             AM Guidebook development
                                                             MIPR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AM Guidebook development
                                                             MIPR
                                                             NAVSEA/PSU-ARL
                                                             State College, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AM Guidebook development
                                                             MIPR
                                                             NSWC
                                                             Carderock, MD
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                                                             rmy/ERDC
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                                                     Support
                                                     The AM program utilizes a non-traditional acquisition strategy, due to AM being a set of enabling technologies vice a conventional platform for milestone-driven acquisition. The funding distribution above reflects research and development efforts for additive manufacturing enabling technologies.
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                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AM Identify Cases for Prototypes
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                                                                     0.000
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                                         Next Generation Logistics (NexLog)
                                         
                                             0.000
                                             0.000
                                             0.000
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                                             2.449
                                             4.954
                                             4.958
                                             4.959
                                             5.058
                                             Continuing
                                             Continuing
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This is a new Project in FY 2020.
                                             The Next Generation Logistics (NexLog) project supports costs associated with the research and development, experimentation and limited, rapid fielding of emerging logistics capabilities necessary to enable the Fleet Marine Forces to execute the Marine Corps Operating Concept and inform logistics policies. These emerging logistics capabilities include, but are not limited, the development of intelligent distribution systems such autonomous Unmanned Logistics System (ULS) operating in the ground, air, surface and sub-surface domains. The development of enabling technologies that will increase the speed needed to detect an impending support requirement as well as the speed of response to satisfy that requirement. This involves the deployment of sensor technologies, collection of clean, properly tagged data, and the ability to electronically mine and monitor that sensor data for anomalies and micro-patterns that will provide logistics intelligence augmentation, thereby increasing Marine Air Ground Task Force (MAGTF) lethality.
                                             
                                                 
                                                     Unmanned Logistics Systems
                                                     This Unmanned Logistics System (ULS) thrust area directly supports DoD and USMC directed innovation efforts that enable critical and emerging operational efforts to include Expeditionary Advance Basing Operations (EABO) and Littoral Operations in a Constrained Environment (LOCE). The current and emerging projects in this thrust area also better enable speed and Operating Force lethality while reducing MAGTF risk and acting as a force multiplier. ULS capabilities also lightens the MAGTF loads, and allows commanders to control the timing of delivery of mission critical, time sensitive supplies and equipment. Specifically, this project thrust area explores a number of promising Joint and OSD coordinated projects to include, but not limited to Unmanned Logistics Systems in the Surface, Ground, Air and Sub-Surface domains.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.199
                                                             0
                                                        
                                                         
                                                             1.199
                                                             0
                                                             -Initiate ULS-Ground development projects that include development of unmanned electric vehicles that have an ever increasing range, high payload capacity and are ruggedized for use in support of combat scenarios. Also, in the ULS-Ground domain are projects that explore emerging capabilities that can be applied to current inventory assets through autonomous applique kits. 

-Initiate ULS- Surface include Pipefish, which fills the bulk fuel supply, mobility, and distribution gaps between large tankers and requirements at the points of need both at sea and ashore at a low operating cost and risk level. 

-Initiate ULS-Surface projects including the Autonomous Littoral Connector, which provides a low cost autonomous resupply platform utilizing legacy LCM-8 landing craft integrated with autonomous technology being utilized on the Sea Hunter program, delivering critical supplies to the Operating Forces at a significantly reduced risk while increasing the force's reach. 

-Initiate exploration of numerous ULS-Air domain projects to included ULS-Air Small, Medium and Large Platforms that help explore autonomous technologies emerging from industry and the DoD Lab environment to provide an organic, highly autonomous, aerial distribution capability within sustainment and maneuver units. ULS-Air provides rapid, responsive, and flexible sustainment options in support of dispersed and semi-independent operations critical to the most likely future operating environment. 

-Initiate exploration into other autonomous enabling capabilities to include artificial intelligence, sensing capability, autonomic response and integrated fast turn, emerging commercial technologies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $1.199M from FY 2019 to FY 2020 is due to initiation of Unmanned Logistics Systems RDTEN efforts.
                                                    
                                                
                                                 
                                                     Data Driven Logistics Autonomous Learning and Innovation
                                                     This Data Driven Logistics (D2L) thrust area directly supports DoD and USMC directed innovation efforts that enable critical and emerging operational efforts to include Expeditionary Advance Basing Operations and Littoral Operations (EABO) Littoral Operations in a Constrained Environment (LOCE). The current and emerging projects in this thrust area also better enable speed and Operating Force lethality while reducing MAGTF risk and ensuring increased artificial intelligence, augmented reality integration, improved command and control, focused analytics, greater data accuracy and more responsive processes.
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                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.250
                                                             0
                                                        
                                                         
                                                             1.250
                                                             0
                                                             - Initiate the Support Data Driven Logistic Sensor Driven Logistic Projects such as Joint Operational Energy Command and Control (JOEC2), shot round counter and the Personal Combat Assistant and Reporting Device (PCARD) system, whose development may ultimately provide sensored technologies at the tactical edge. Additionally, JOEC2 and shot round counter enables supply monitoring of battlefield consumption rates for ammunition and bulk fuel accountability, visibility, and energy command and control from the tactical edge to the enterprise, providing logistical information in real-time from the individual Marine through the highest echelon, enabling logistics units to be proactive vice reactive in the provision of needed sustainment. These emerging capabilities help to create a central hub for data that permits the application of analytical and data-driven algorithms that can have operational and strategic affects with future efforts that may be leveraged by fires, medical, and drones. 

-Initiate other D2L efforts include sensor driven logistics, augmented reality, logistics artificial intelligence pilots and condition based maintenance efforts meant to increase predictive maintenance, focus resources and provide assets at the critical points to avoid backlogs and Operating Force burdens.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $1.250M from FY 2019 to FY 2020 is due to initiation of Data Driven Logistics Autonomous Learning and Innovation RDTEN efforts.
                                                    
                                                
                                            
                                             NexLog will incorporate strategic partnerships with other DoN activities, as well as the Joint Staff and services. For that reason, these investments are designed to explore future capabilities that may resolve gaps in logistical readiness, provide warfighting solutions, and mitigate Log-related risk within existing programs of record. 
Ensure the USMC can meet the logistics challenges of future operating environments. 
-Accelerate measurable transition outcomes 
-Grow logistics innovation network and partnerships 
-Promote warfighter-driven logistics innovation 
-Mature the innovation skillset
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                                                             MIPR
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
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                                     7.887
                                     Continuing
                                     Continuing
                                
                                 The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase Operating Forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts include, but are not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS) and Organic Precision Fires (formerly Long Range Precision Fires). TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.

FY19 efforts include Autonomous Vehicles, Tactical Information Warfare, and Urban Engagement Systems.

Autonomous Vehicles: This effort will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction to take evasive or defensive action and avoid detection, tracking, targeting or attack, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power and reducing risk to the force.

Tactical Information Warfare:   This effort will identify, prototype, and assess various informations systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors that will increase their combat effectiveness in this emerging warfighting discipline.  

Urban Engagement Systems:  This effort will identify, prototype and assess small unit systems to provide them enhanced situational awareness to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection measures by means of amplified  lethality, improved discrimination ability, and enhances survivability.

FY20 efforts include Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation. These efforts are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will identify, prototype, and assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Efforts includes active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will identify, prototype, and assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. System efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will identify, prototype and assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.
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                                         7.107
                                         7.271
                                         7.271
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                                         7.107
                                         4.558
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                                         0.000
                                         -2.713
                                         -2.713
                                    
                                     
                                         
                                             -0.612
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.712
                                                     -2.712
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.001
                                                     -0.001
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $2.71M to account for the availability of prior year execution balances.

The decrease from FY19 to FY20 is due primarily to the reduced requirement for product development required to initiate the Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation projects relative to those conducted in FY19.
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                                             The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase Operating Forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts included, but were not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS) and Organic Precision Fires (formerly Long Range Precision Fires). TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.  Initial Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) efforts and Augmented Reality (AR) software development were also FY18 efforts.

FY19 efforts include Autonomous Vehicles, Tactical Information Warfare, and Urban Engagement Systems.  Autonomous Vehicles will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction.  Tactical Information Warfare will identify, prototype, and assess systems that allow small units to undermine local opposing force information, while ensuring friendly force superior command and control.  Effort will correlate relevant active and passive sensors that increase combat effectiveness.  Urban Engagement Systems will prototype and assess small unit enhanced situational awareness systems to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems.  Goal is to minimize friendly force exposure, reduce potential collateral damage, and enhance survivability.  

Autonomous Vehicles: effort will identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction to take evasive or defensive action and avoid detection, tracking, targeting or attack, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power and reducing risk to the force.

Tactical Information Warfare:  effort will identify, prototype, and assess various information systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors that will increase their combat effectiveness in this emerging war-fighting discipline.  

Urban Engagement Systems:  effort will identify, prototype and assess small unit systems to provide them enhanced situational awareness to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection measures by means of amplified  lethality, improved discrimination ability, and enhances survivability.

FY20 efforts include Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation.  These efforts are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will identify, prototype, and assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Efforts includes active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will identify, prototype, and assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. System efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will identify, prototype and assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             3.064
                                                             0
                                                             Initiated product development and operational forces assessment of Tactical Electro-Magnetic Spectrum and Organic Precision Fires (formerly Long Range Precision Fires) capabilities.  TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition. These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities.  26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.  Initial Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) efforts and Augmented Reality (AR) software development were also FY18 efforts.
                                                        
                                                    
                                                     
                                                         
                                                             5.878
                                                             0
                                                             FY19 Product Development Autonomous Vehicles: Initiate efforts to identify, prototype, and assess the use in a variety of combat and supporting use employments, vehicles capable of sensing their environment, while navigating and functioning independently without human conduction to take evasive or defensive action and avoid detection, tracking, targeting or attack, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power and reducing risk to the force.

FY19 Product Development Tactical Information Warfare:  Initiate efforts to identify, prototype, and assess various information systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors that will increase their combat effectiveness in this emerging war-fighting discipline.  

FY19 Product Development Urban Engagement Systems: Initiate efforts to identify, prototype and assess small unit systems to provide them enhanced situational awareness to locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection measures by means of amplified  lethality, improved discrimination ability, and enhances survivability.
                                                        
                                                         
                                                             3.250
                                                             0
                                                        
                                                         
                                                             3.250
                                                             0
                                                             FY20 efforts include Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation.  These efforts are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will identify, prototype, and assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Efforts includes active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will identify, prototype, and assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. System efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will identify, prototype and assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $2.578M (from $5.878M in FY19 to $3.3M in FY20) in FY 2020 product development is due to reduction in the scope of development required for the Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation projects as compared to those conducted in FY19.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.566
                                                             0
                                                             Initiate support efforts to include development of a innovation portal and other data collection efforts.
                                                        
                                                         
                                                             0.602
                                                             0
                                                        
                                                         
                                                             0.602
                                                             0
                                                             Continue support efforts to include development of a innovation portal, modeling and simulation, and other data collection efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $36K in FY2020 from $566K to $602K reflects a slight increase in the scope of support.
                                                    
                                                
                                                 
                                                     Management
                                                     
                                                         
                                                             3.722
                                                             0
                                                             Initiated product development and operational forces assessment of Tactical Electro-Magnetic Spectrum and Organic Precision Fires (formerly Long Range Precision Fires)capabilities.  TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities.  26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test & Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.663
                                                             0
                                                             FY19 Autonomous Vehicles: Initiate efforts to test and evaluate prototypes to assess their use in a variety of combat and supporting use employments.  Vehicles tested will be capable of sensing their environment, while navigating and functioning independently without human conduction, taking evasive or defensive action, avoiding detection, tracking, targeting, attacking, provide an alternative reconnoiter capability in non-permissive settings for the purpose of mapping and patrolling for the purpose of intensifying combat power. The purpose of this effort is to reduce risk to the force.

FY19 Operations Forces (OPFOR) Assessment Information Warfare:  Initiate efforts to test and evaluate prototypes to assess various information systems that provide small unit ability to undermine local opposing force information quality, while ensuring friendly forces a timely, accurate, superior capability to automatically correlate relevant active and passive information from organic and non-organic sensors.  

FY19 Operations Forces (OPFOR) Assessment Urban Engagement Systems: Initiate efforts to test and evaluate prototypes to assess a state of the art urban range with appropriate buildings and streets that properly reflect an urban environment. Systems must locate and track opposing forces in tall buildings, narrow alleys, sewage tunnels and subway systems in order to minimize friendly force exposure, reduce potential collateral damage, and offer increased force protection.
                                                        
                                                         
                                                             0.706
                                                             0
                                                        
                                                         
                                                             0.706
                                                             0
                                                             FY20 efforts include testing and evaluation of the Fight the Naval Force Forward, Human Performance Augmentation, and Organic Resource Generation efforts which are linked to USMC specific warfighting strategies, the National Defense Strategy, the Marine Operating Concept, and the Marine Corps Warfighting Lab Campaign Plan.  These policy and strategy linkages insure these testing and evaluation efforts will be focused on the proper priorities.  

The Fight the Naval Force Forward effort will assess systems that provide critical capabilities for small task organized units operating as the forward edge of an inside force.  Testing efforts include active and passive systems that operate with resilience in a Network-Contested Environment (NCE) and smaller, dispersed, and resilient systems which operate from diverse platforms.

The Human Performance Augmentation effort will assess various wearables that enhance physical and or cognitive capabilities of the individual Marine that will increase their combat effectiveness. Testing efforts include exoskeletons, man-machine, and artificial intelligence interfaces to enhance performance including close combat lethality in complex terrain. 

The Organic Resource Generation effort will assess personal and small unit systems in optionally mounted configurations that enable creation of various classes of supply to extend operational endurance and reduce logistical reliance.  Organic Resource Generation testing efforts include decentralized energy generation, water recycling and desalination, energy storage, increase deployed energy efficiency, bio-fuels, and non-commercially dependent distributed logistics.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in testing efforts of $43K (from $663K to $706K) reflect a slight increase in testing requirements.
                                                    
                                                
                                            
                                             The MCRCO Process consists of three phases, Identify, Assess, and Inform, where each have unique function support of the mission. All MCRCO projects will align to this phased approach. In the Identify Phase the MCRCO undertakes a continuous process of investigation and compiling of technologies, concepts, and prototypes for various capability areas. Activities in this phase include but are not limited to research, war gaming/lectures/and external experiment attendance, industry and Federally Funded Research and Development Center (FFRDC) engagements, Innovation Portal Challenges and Forums, gap identification, and emerging technology analysis.  This phase is where the MCRCO portfolio of projects are determined and approved for execution.  In the second Phase, Assess, the operational assessments are performed.  The Assess Phase has three utility focuses that prototypes must demonstrate prior to being assessed: Military Utility, Enabling Competition, and Lifecycle Affordability.  The Inform Phase provides the results of the assessment event and includes transition to a program office if applicable.
                                             All reviews will be documented in the Capability Assessment Report.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             TEMSOS Prototype Purchase, Development, and Integration_Fires
                                                             C
                                                             CPFF
                                                             ACC/Ft Belvior, VA
                                                             Durham, NC
                                                             
                                                                 0.000
                                                                 
                                                                     1.040
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Organic Precision Fires
                                                             C
                                                             FP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.355
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.355
                                                            
                                                        
                                                         
                                                             AR Software Development
                                                             Grant
                                                             WHS Pentagon
                                                             Arilington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             OPF Software Development
                                                             C
                                                             CPIF
                                                             DTIC
                                                             Ft Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.043
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.043
                                                            
                                                        
                                                         
                                                             Autonomous Vehicles Development
                                                             WR
                                                             NSWC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Information Warfare Development
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Urban Engagement Systems Development
                                                             WR
                                                             NSWC
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.130
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.130
                                                            
                                                        
                                                         
                                                             Autonomous Vehicle Contract Award
                                                             C
                                                             CPIF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.248
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.248
                                                            
                                                        
                                                         
                                                             Information Warfare Contract Award
                                                             C
                                                             CPIF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Urban Engagement Systems Contract Award
                                                             C
                                                             CPIF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Naval Force Forward
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Human Performance Augmentation
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Organic Resource Generation
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Analysis and program office support
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.566
                                                                     2019-03
                                                                
                                                                 
                                                                     0.602
                                                                
                                                                 
                                                                     0.602
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.168
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             OPF Testing
                                                             MIPR
                                                             Dugway Proving Ground
                                                             Dugway, UT
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             TEMSOS Testing
                                                             MIPR
                                                             Yuma Proving Grounds
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.126
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.126
                                                            
                                                        
                                                         
                                                             Autonomous Vehicles OPFOR Assessment
                                                             MIPR
                                                             Yuma Proving Grounds
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Information Warfare OPFOR Assessment
                                                             MIPR
                                                             Electronic Proving Ground (EPG)
                                                             Ft Huachuca, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.263
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.263
                                                            
                                                        
                                                         
                                                             Urban Engagement Systems OPFOR Assessment
                                                             MIPR
                                                             Muscatatuck
                                                             Bulerville, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Naval Force Forward
                                                             MIPR
                                                             Yuma Proving Grounds
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.290
                                                                
                                                                 
                                                                     0.290
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.290
                                                            
                                                        
                                                         
                                                             Human Performance Augmentation
                                                             MIPR
                                                             Human Performance Augmentation
                                                             Bulerville, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.102
                                                                
                                                                 
                                                                     0.102
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.102
                                                            
                                                        
                                                         
                                                             Organic Resource Generation
                                                             C
                                                             BA
                                                             Electronic Proving Ground (EPG)
                                                             Ft Huachuca, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.314
                                                                
                                                                 
                                                                     0.314
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.314
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             TEMSOS Government Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     1.143
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.402
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.402
                                                            
                                                        
                                                         
                                                             TEMSOS Government Engineering
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.748
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             OPF Contract Engineering
                                                             C
                                                             FP
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.506
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.506
                                                            
                                                        
                                                         
                                                             TEMSOS Engineering Analysis Services
                                                             WR
                                                             MCSIL
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.745
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.745
                                                            
                                                        
                                                         
                                                             TEMSOS Contract Engineering
                                                             TBD
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.178
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.178
                                                            
                                                        
                                                         
                                                             AAI EOD Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604320M_0386_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0386
                                                     
                                                         
                                                             Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Operations Forces (OPFOR) Assessments
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Capability Assessment Review (CAR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             9.657
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.657
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Commandant of the Marine Corps (CMC) directed the formation of the Marine Corps Rapid Capabilities Office (MCRCO) to accelerate the identification, development and assessment of capabilities that appear to offer significant military utility. The MCRCO will seek emergent and disruptive technology to rapidly develop and deliver operational prototypes that increase operating forces' survivability and lethality, and that will inform requirement development and investment planning.  Prototypes to be assessed will be at a Technology Readiness Level 7 (TRL-7) or higher and can be either non developmental government off the shelf, non-developmental commercial off the shelf, or developmental items.

FY18 efforts include, but are not limited to, product development and operational forces assessment for Tactical Electro-Magnetic Signature Operations and Support (TEMSOS), Organic Precision Fires (formerly Long Range Precision Fires), initial Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) analysis, and Augmented Reality (AR) software development.

TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. 

Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.

These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities. 26 March General Officer Board of Directors (GOBoD) decision moved the planned FY18 SWARM effort into the FY19 Autonomous Vehicle focus area.
                                             
                                                 
                                                     Increase Rapid Acquisition Capability for MC Warfighting Lab
                                                     
                                                         9.657
                                                         Initiated product development and operational forces assessment of Tactical Electro-Magnetic Spectrum and Organic Precision Fires (formerly Long Range Precision Fires) capabilities.  TEMSOS will provide enhanced uninterruptable intra-unit communications, alternate precision navigation, friendly force electromagnetic signature monitoring, enhanced situational awareness, and tactical advantage through electronic attack. Organic Precision Fires will provide long-range guided anti-armor precision fires with both on-board and meshed data links for enhanced targeting accuracy for this small unmanned aircraft munition.  These capabilities have been identified as key immediate operational force survivability and lethality enablers to counter current enemy capabilities.  26 March General Officer Board of Directors (GOBoD) decision moved the planned SWARM effort into the FY19 Autonomous Vehicle focus area.  But FY18 includes Autonomy & Artificial Intelligence (AAI) Explosive Ordnance Disposal (EOD) early start efforts.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Performance plans link and measure as much as possible the proposed spending in programmatic terms and tie that spending directly with programmatic results.  For the Rapid Capability Office, assessments provide good, reliable, accurate, and useful data in performance criteria in order to determine if the capability should transition to a program management office.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Transition costs provide continuity of effort for TEMSOS, OPF, and AAI activities until they align to the appropriate program management office in FY20.
                                                     
                                                         
                                                             TEMSOS
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     1.771
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.771
                                                            
                                                        
                                                         
                                                             Organic Percision Fires
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     4.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.500
                                                            
                                                        
                                                         
                                                             AAI EOD
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.200
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             OPF Software Development
                                                             C
                                                             FFP
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.171
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.171
                                                            
                                                        
                                                         
                                                             Transition
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     2.015
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.015
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604320M_9999_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Prototype Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessments
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Capability Assessment Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                     84.268
                                     9.431
                                     5.549
                                     12.500
                                     12.500
                                     12.289
                                     3.027
                                     3.096
                                     3.161
                                     Continuing
                                     Continuing
                                
                                 The FY 2018 Defense Appropriations Act authorized the procurement of LPD 30.  Per signed Acquisition Decision Memorandum, LPD 17 Flight II will meet the Capabilities Development Document for LX(R) and shall subsume all previous LX(R) efforts.  LPD 30 will be the first ship of LPD 17 Flight II.

LPD 17 Flight II is expected to functionally replace LSD-41 Class ships and LSD-49 Class ships for embark, transport, control, insert, sustainment, and extract of Marine Air-Ground Task Force elements and supporting forces by helicopters, landing craft, and amphibious vehicles.  Efforts are required to continue pursuing affordability initiatives.  Efforts also include Gate and Milestone (MS) reviews/documentation, Capability Development Document (CDD), Indicative/Preliminary/Contract Design (ID/PD/CD), accelerated detail design of LPD 30 and development of logistics and Test & Evaluation documentation.  In addition, this program element includes the Live Fire Test & Evaluation (LFT&E) and Operational Evaluation (OPEVAL) tests required for the lead ship.  Program is on track to support FY 2027 retirement of LSDs.  

FY 2012-FY 2014 LX(R) efforts previously budgeted in PE 0603564N.
                                 
                                     
                                         9.578
                                         5.549
                                         12.694
                                         12.694
                                    
                                     
                                         9.431
                                         5.549
                                         12.500
                                         12.500
                                    
                                     
                                         -0.147
                                         0.000
                                         -0.194
                                         -0.194
                                    
                                     
                                         
                                             -0.147
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.145
                                                     -0.145
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.049
                                                     -0.049
                                                
                                            
                                        
                                    
                                     The FY 2018 Defense Appropriations Act contained language authorizing the procurement of LPD 30.  This has accelerated the production of the first LPD 17 Class Flight II (formerly LXR) ship from FY 2020 to FY 2018.
                                
                                 
                                     
                                         2474
                                         LPD Flight II Design & Total Integration
                                         
                                             84.268
                                             9.431
                                             5.549
                                             12.500
                                             12.500
                                             12.289
                                             3.027
                                             3.096
                                             3.161
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             2474 - LPD 17 Flight II is expected to functionally replace LSD-41 Class ships and LSD-49 Class ships for embark, transport, control, insert, sustainment, and extract of Marine Air-Ground Task Force elements and supporting forces by helicopters, landing craft, and amphibious vehicles.  Efforts are required to continue pursuing affordability initiatives.  Efforts also include Gate and Milestone (MS) reviews/documentation, Capability Development Document (CDD), Indicative/Preliminary/Contract Design (ID/PD/CD), accelerated detail design of LPD 30 and development of logistics and Test & Evaluation documentation.  In addition, this program element includes the Live Fire Test & Evaluation (LFT&E) and Operational Evaluation (OPEVAL) tests required for the lead ship.  Program is on track to support FY 2027 retirement of LSDs.  

FY 2012-FY 2014 LX(R) efforts previously budgeted in PE 0603564N.
                                             
                                                 
                                                     LX(R) DESIGN/TOTAL SHIP INTEGRATION
                                                     
                                                         
                                                             9.431
                                                             0
                                                             Completed, locked and approved a Technical Data Package that aligns with the established affordability targets.  Developed the documentation for the release of the Detailed Design and Construction (DD&C) Request for Proposal (RFP).  Continued accelerated affordability initiatives to meet the anticipated FY 2019 Detailed Design and Construction (DD&C) award. Attended and contributed to T&E Working-level Integrated Product Team meetings with stakeholders.  Began the Developmental Test and Evaluation phase (DT&E).
                                                        
                                                    
                                                     
                                                         
                                                             5.549
                                                             0
                                                             Conduct a peer review and a program review decision meeting with the Milestone Decision Authority in support of lead ship Detailed Design and Construction (DD&C) contract award.  Continue affordability initiatives and development of Cost Reduction Initiatives (CRIs) for follow on ships. Continue to attend and contribute to T&E Working-level Integrated Product Team (WIPT) meetings with stakeholders.  Continue to work with Naval Warfare Centers on Integrated Topside Integration activities to mitigate Electromagnetic Environmental Effects (E3) risks and Enterprise Air Search Radar (EASR) integration analysis.
                                                        
                                                         
                                                             12.500
                                                             0
                                                        
                                                         
                                                             12.500
                                                             0
                                                             Begin Live Fire Test & Evaluation Efforts and update TEMP.  Continue affordability initiatives and development of Cost Reduction Initiatives (CRIs) for follow on ships.  Procure High Temperature Superconducting (HTS) degaussing cable to support prototyping development for installation on LPD 28 for a full ship demonstration to support LPD 17 Flight II design changes.  Continue to work with Naval Warfare Centers on Integrated Topside Integration activities to mitigate (E3) risks and EASR integration analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $6.951 million increase due to additional test and systems integration efforts to include EASR.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/3010
                                                     LPD Flight II
                                                     
                                                         1800.000
                                                         350.000
                                                         247.100
                                                         247.100
                                                         1590.900
                                                         0.000
                                                         1738.892
                                                         0.000
                                                         0.000
                                                         5740.892
                                                    
                                                
                                            
                                             Sole Source to Huntington Ingalls Industries.
                                             Performance metrics are included in the CDD.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Design/Systems Integration
                                                             C
                                                             CPIF
                                                             CSC, Alion, ICI
                                                             Washington, DC
                                                             
                                                                 25.923
                                                                 
                                                                     1.644
                                                                     2018-06
                                                                
                                                                 
                                                                     1.847
                                                                     2018-11
                                                                
                                                                 
                                                                     3.800
                                                                
                                                                 
                                                                     3.800
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             NSWC Carderock/SSES Philadelphia
                                                             NSWC Beth, MD/SSES Philadelphia, PA
                                                             
                                                                 18.522
                                                                 
                                                                     2.078
                                                                     2018-01
                                                                
                                                                 
                                                                     1.809
                                                                     2018-10
                                                                
                                                                 
                                                                     6.560
                                                                
                                                                 
                                                                     6.560
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 1.877
                                                                 
                                                                     0.560
                                                                     2018-06
                                                                
                                                                 
                                                                     0.415
                                                                     2018-10
                                                                
                                                                 
                                                                     0.985
                                                                
                                                                 
                                                                     0.985
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             PEO C4I, PEO IWS
                                                             Washington, DC
                                                             
                                                                 4.694
                                                                 
                                                                     1.170
                                                                     2018-01
                                                                
                                                                 
                                                                     0.982
                                                                     2018-10
                                                                
                                                                 
                                                                     0.555
                                                                
                                                                 
                                                                     0.555
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             NAWC Lakehurst
                                                             Lakehurst, NJ
                                                             
                                                                 1.197
                                                                 
                                                                     0.404
                                                                     2018-04
                                                                
                                                                 
                                                                     0.193
                                                                     2018-10
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             C
                                                             BA
                                                             NSWC, Panama City
                                                             Panama City, FL
                                                             
                                                                 0.850
                                                                 
                                                                     0.275
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.125
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             NSWC, Port Hueneme
                                                             Port Hueneme, CA
                                                             
                                                                 0.848
                                                                 
                                                                     0.300
                                                                     2018-06
                                                                
                                                                 
                                                                     0.122
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             C
                                                             CPFF
                                                             HII, General Dynamics
                                                             Various
                                                             
                                                                 29.891
                                                                 
                                                                     3.000
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design/Systems Integration
                                                             WR
                                                             NAVSEALOGCEN
                                                             Mechanicsburg, PA
                                                             
                                                                 0.466
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.181
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.647
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             C
                                                             BA
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.250
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                                                     Proj 2474
                                                     
                                                         
                                                             Begin Developmental Test and Evaluation Phase
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering Technical Review/Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RFP Release
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Lead Ship Detail Design & Construction Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Lead Ship Start of Construction
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Begin Live Fire Test and Evaluation Phase
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             First Follow Ship Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             First Follow Ship Start of Construction
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation Begins
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Second Follow Ship Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
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                                     39.850
                                     64.038
                                     112.669
                                     181.967
                                     181.967
                                     126.106
                                     33.463
                                     229.887
                                     235.984
                                     Continuing
                                     Continuing
                                
                                 FY 2019 and future funding for Projects 3393, 3395 and 3396 are in Program Element (PE) 0604029N.
These three projects realigned from PE 0604536N starting in FY 2019; this PE will only focus on the XLUUV class of vehicles.
                                 The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV is a multi-phased accelerated acquisition effort to rapidly deliver capability to the Fleet. Phase 1 is a competitively sourced design effort. Phase 2 is a down select to one, possibly both, of the Phase 1 vendors in FY 2019 for fabrication and testing of the vehicle and support elements. Fabrication award of additional Orca XLUUV systems is planned for FY 2023 and FY 2024. XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated in the Core Technologies Program Element 0604029N.
                                 
                                     
                                         66.543
                                         87.669
                                         95.267
                                         95.267
                                    
                                     
                                         64.038
                                         112.669
                                         181.967
                                         181.967
                                    
                                     
                                         -2.505
                                         25.000
                                         86.700
                                         86.700
                                    
                                     
                                         
                                             25.000
                                        
                                         
                                             -2.506
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     86.773
                                                     86.773
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.073
                                                     -0.073
                                                
                                            
                                        
                                    
                                     Program Changes: 
FY18: -$2,506K SBIR/STTR Reduction, +$1K Miscellaneous Adjustments
FY19: +$25,000K Congressional Add (Updated Acquisition Strategy)
FY20: +$87,773K Balance UUV portfolio, -$1,000K under execution reduction,  -$73K miscellaneous adjustments

Technical: Not applicable. 
Schedule: Not applicable.

The FY 2020 funding request was reduced by $1.000 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         3393
                                         UxS Autonomy, C2,
                                         
                                             1.486
                                             2.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             3.486
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2019 and future funding for Project 3393 is in Program Element (PE) 0604029N. Project realigned from PE 0604536N starting in FY 2019.
                                             Advanced Undersea energy efforts will leverage existing independent research and development in energy-dense technology that could meet power requirements for Unmanned Undersea Vehicle (UUV) missions, which are limited by the amount of power that they can carry. Efforts under this program element include research, development, test, and evaluation of advanced energy solutions initially applicable to XLUUVs for increased energy endurance and efficiency to extend the reach of unmanned undersea systems. 
The Common Control/Autonomy portion of this project funds risk reduction and developmental efforts of autonomy systems and architectures to work to develop common standards, interfaces, and systems to support cross-domain applications. This includes advanced development prototyping and demonstrations to accelerate the design and development of commonality and interoperability capabilities for the cross-domain (Surface and Sub-Surface, Aviation and Ground) requirements of the Navy. 
Coordinating with the Common Control System where applicable, these efforts will demonstrate scalable, adaptable and interoperable warfighting capabilities across various unmanned systems. The advanced development emphasis will be to encourage innovation and enable rapid integration of UxS capabilities across domains while working to develop common standards, interfaces, and systems. These efforts will define, develop and demonstrate capability that advance new technology, hardware and software of Control Systems that could be used to operate multiple and dissimilar Naval UxSs. Supports Advanced Development and Prototyping of PE 0305205N: UAS Integration and Interoperability.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             1.460
                                                             0
                                                             Energy: Performed systems engineering and began design of energy prototype components that leverage existing independent research and development in energy-dense technology to meet power requirements for XLUUV missions. Continued early
component and Advanced Development Model system prototype development. Conducted Preliminary Design Review (PDR).

Autonomy: Continued requirements development and development of Architecture Standards. Continued early efforts for Total Common Control System (CCS).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604029N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.390
                                                             0
                                                             Energy: Updated program documentation as required and support efforts. Autonomy: Updated documentation and
work on development of common autonomy standards, interfaces, and systems. Updated CCS documentation based
on domain requirements analyses.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604029N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.150
                                                             0
                                                             Energy: Provided guidance, project planning, financial and contracting support, and coordination between prototype
developer, test support, engineering, and contractors. Autonomy: Provided guidance, project planning, financial and
contracting support, and coordination for development of common autonomy standards, interfaces, and systems, and
common control efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604029N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Design Advanced Energy components to reach Preliminary Design Review in FY18. Develop and build advanced energy prototype and integrate system when ready. Test advanced energy prototype starting in FY21. Develop requirements, standards, interfaces, and architecture for Autonomy and Common Control System (CCS) unmanned system software components to support common prototyping and experimentation. 
Design and develop CCS unmanned system software components for common cross domain prototyping and system integration with surrogate systems starting in FY22. Coordination with UxS platforms will eliminate redundant efforts, encourage innovation, and improve coordination of unmanned systems across multiple domains. Schedules were updated to align with updated funding profiles. 
Leveraging the available applicable portions of the Common Control System (CCS) capabilities and products, the effort will work to reduce risk with advanced development efforts across Naval operating domains. The advanced energy efforts will leverage resources and prototype expertise to encourage industry innovation and allow for rapid integration into unmanned systems. Coordinate with other UxS Programs and Systems on the development of UUV autonomy standards, architectures, and systems, defining and focusing autonomy efforts. Develop algorithms and models and simulations for testing autonomy that could be inserted into UUVs.
                                             Demonstrate use of advanced UUV Energy technology in an Advanced Development Model prototype. Demonstrate CCS & autonomy software through surrogate systems.
                                        
                                         
                                             FY 2019 and future funding for Project 3393 is in Program Element (PE) 0604029N.
                                             
                                                 
                                                     Product Development
                                                     FY 2019 and future funding for Project 3393 is in Program Element (PE) 0604029N.
                                                     
                                                         
                                                             Energy Prototype Contract
                                                             SS
                                                             CPFF
                                                             ARL PSU
                                                             State College, PA
                                                             
                                                                 0.600
                                                                 
                                                                     0.677
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.277
                                                            
                                                        
                                                         
                                                             Common Control System (CCS) Cross-Domain Architecture Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.200
                                                                 
                                                                     0.370
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.570
                                                            
                                                        
                                                         
                                                             Autonomy
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.500
                                                                 
                                                                     0.413
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.913
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2019 and future funding for project 3393 is in Program Element (PE) 0604029N.
                                                     
                                                         
                                                             Energy Prototype Engineering Support 1
                                                             SS
                                                             CPFF
                                                             ARL PSU
                                                             State College, PA
                                                             
                                                                 0.035
                                                                 
                                                                     0.152
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.187
                                                            
                                                        
                                                         
                                                             Auontomy Support
                                                             Various
                                                             NAVSEA Activities
                                                             Washington, DC
                                                             
                                                                 0.020
                                                                 
                                                                     0.135
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.155
                                                            
                                                        
                                                         
                                                             Common Control System (CCS) Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.038
                                                                 
                                                                     0.103
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.141
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2019 and future funding for Project 3393 is in Program Element (PE) 0604029N.
                                                     
                                                         
                                                             Energy Prototype Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.035
                                                                 
                                                                     0.050
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.085
                                                            
                                                        
                                                         
                                                             Autonomy
                                                             Various
                                                             NAVSEA Activities
                                                             Washington, DC
                                                             
                                                                 0.020
                                                                 
                                                                     0.050
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.070
                                                            
                                                        
                                                         
                                                             Common Control System (CCS)
                                                             Various
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.038
                                                                 
                                                                     0.050
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.088
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604536N_3393_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     AUP Reomote Command & Control
                                                     
                                                         
                                                             Project Moved to Program Element 0604029N:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Energy Prototype Development: Component Design and System Integration: Component Design and System Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Energy Prototype Development: Preliminary Design Review (PDR): Preliminary Design Reveiw (PDR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control/Autonomy Advanced Development: Requirements Development: Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Command & Control/Autonomy Advanced Development: Specification Development: Specification Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3394
                                         Adv Undersea Prototyping-Vehicles, Propulsion & Navigation
                                         
                                             36.644
                                             59.124
                                             87.669
                                             181.967
                                             181.967
                                             126.106
                                             33.463
                                             229.887
                                             235.984
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $1.000 million to account for the availability of prior year execution balances.
                                             The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated under the Core Technologies Program Element 0604029N.
                                             
                                                 
                                                     XLUUV Product Development
                                                     Orca XLUUV is being developed via a full and open competition to two industry teams to design systems (with possible down select to one vendor or a dual selection of both vendors for fabrication).
                                                     
                                                         
                                                             49.850
                                                             0
                                                             Executed contracts to two industry teams for detailed design for Orca XLUUV, conducted System Requirements Review (SRR), Preliminary Design Review (PDR) and prepared for Critical Design Review (CDR).  Ordered Long-lead material to support fabrication starting in FY19.
Released Request for Proposals (RFP) for Phase 2 fabrication.
                                                        
                                                    
                                                     
                                                         
                                                             77.577
                                                             0
                                                             Completed Phase 1 design efforts and conducted CDRs early in FY19 for both industry teams. Received Proposals from both vendors for Phase 2 fabrication. Conducting down select to one industry partner (or make a dual selection) and award contract for fabrication of up to five (5) Orca XLUUVs. Begin vehicle fabrication, including procurement of remaining materials (long lead materials previously procured in FY18), initial assembly, bench and subsystem testing, and integration of the first vehicles (possibly from both vendors).
                                                        
                                                         
                                                             168.435
                                                             0
                                                        
                                                         
                                                             168.435
                                                             0
                                                             Continue Phase 2 fabrication of initial vehicles (possibly from both vendors). Vehicle integration of subsystems, includes propulsion, sensors, payload, communications, and control systems. First vehicle(s) to begin in water
testing by the end of FY 2020. Continue fabrication for follow-on vehicles and material purchasing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to a full year of fabrication of 5 vehicles and beginning in water testing, possibly from two vendors.
                                                    
                                                
                                                 
                                                     XLUUV Support
                                                     
                                                         
                                                             5.344
                                                             0
                                                             Supported management of two industry teams during the detail design phase for Orca XLUUV.
                                                        
                                                    
                                                     
                                                         
                                                             6.110
                                                             0
                                                             Engineering support in completion of detailed design. Review and approve CRDLs, design products, and complete critical design review. Engineering and acquisition support of the source selection for the Phase 2 fabrication contract(s). Supported development of government test planning, life cycle planning, and payload integration certification. Oversee and provide expert support of fabrication efforts, and bench and subsystem testing.
                                                        
                                                         
                                                             9.422
                                                             0
                                                        
                                                         
                                                             9.422
                                                             0
                                                             Support engineering and technical oversight of fabrication efforts and engineering services including engineering change proposals. Review and approve CDRLs, design products, and manufacturing processes. Provide expert oversight and support of subsystem and system testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to full year of support for Orca XLUUV design fabrication of up to five (5) vehicles and the beginning of in water testing.
                                                    
                                                
                                                 
                                                     XLUUV Management Services
                                                     
                                                         
                                                             3.930
                                                             0
                                                             Provided technical guidance, project planning, program management and travel for Orca prototyping. Provided financial and contracting support, and coordinated work with Fleet, test support, engineering support, and contractors.
                                                        
                                                    
                                                     
                                                         
                                                             3.982
                                                             0
                                                             Provide technical guidance, project planning, program management and travel for Orca prototyping. Provide financial and contracting support, and coordinated work with Fleet, test support, engineering support, and contractors.
                                                        
                                                         
                                                             4.110
                                                             0
                                                        
                                                         
                                                             4.110
                                                             0
                                                             Provide technical guidance, project planning, program management and travel for Orca prototyping. Provide financial and contracting support, and coordinated work with Fleet, test support, engineering support, and contractors.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to full year of management of XLUUV vehicle fabrication and in water testing.
                                                    
                                                
                                            
                                             Orca XLUUV is a multi-phased accelerated acquisition effort to rapidly deliver capability to the Fleet. Phase 1 is a competitively sourced design effort. Two design contracts were awarded to Industry in FY 2017. Phase 2 commences with a down select in FY 2019 to one, possibly both, of the Phase 1 vendors for fabrication and testing of the vehicle and support elements. Up to five (5) Orca XLUUV systems (vehicles, mobile C2 equipment, and support equipment) are to be fabricated for demonstration and use by the Fleet. Phases 3 and 4 provide the option to fabricate up to four (4) additional systems via competitive sourcing from the vendor(s) who fabricated vehicles in Phase 2. Fabrication award of these additional Orca XLUUV systems is planned for FY 2023 and FY 2024. Transition to a program of record may occur in FY 2023 or FY 2024 should the Navy issue follow on requirements for the XLUUV with new payload capabilities.
XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. Potential future payloads, advanced energy solutions, and enhanced autonomy and command and control will be developed and evaluated under the Core Technologies PE 0604029N and integrated into Orca XLUUV when ready.
                                             CDR completion in 1Q FY 2019. Phase 2 award in 2Q FY 2019. First vehicle delivery by end FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Payload Design documentation
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.085
                                                                 
                                                                     3.650
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design & Long Lead Material, including sub-systems
                                                             C
                                                             CPIF
                                                             Boeing
                                                             Huntington Beach, CA
                                                             
                                                                 16.554
                                                                 
                                                                     23.100
                                                                     2017-12
                                                                
                                                                 
                                                                     9.904
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design & Long Lead Material, including sub-systems
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Riviera Baech, FL
                                                             
                                                                 16.554
                                                                 
                                                                     23.100
                                                                     2017-12
                                                                
                                                                 
                                                                     3.695
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Fabrication of up to 5 XLUUVs, including sub-systems
                                                             C
                                                             FPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     63.978
                                                                     2019-01
                                                                
                                                                 
                                                                     168.435
                                                                
                                                                 
                                                                     168.435
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             RFP/PSPED Dev
                                                             SS
                                                             CPFF
                                                             APL/JHU
                                                             Laurel, MD
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Source Selection
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 1.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.428
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Source Selection
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.205
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.312
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC CD
                                                             Bethesda, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                     2018-11
                                                                
                                                                 
                                                                     2.105
                                                                
                                                                 
                                                                     2.105
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.305
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2018-11
                                                                
                                                                 
                                                                     1.303
                                                                
                                                                 
                                                                     1.303
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.203
                                                            
                                                        
                                                         
                                                             Engineering and Logistic Support
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2018-11
                                                                
                                                                 
                                                                     2.860
                                                                
                                                                 
                                                                     2.860
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.360
                                                            
                                                        
                                                         
                                                             Technical Warrant Holder Support
                                                             Various
                                                             NAVSEA Activities
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.632
                                                                
                                                                 
                                                                     0.632
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.132
                                                            
                                                        
                                                         
                                                             Oversight of Efforts
                                                             Various
                                                             VAR
                                                             Various
                                                             
                                                                 1.028
                                                                 
                                                                     5.344
                                                                     2018-03
                                                                
                                                                 
                                                                     1.270
                                                                     2018-11
                                                                
                                                                 
                                                                     2.522
                                                                
                                                                 
                                                                     2.522
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Mgmt & Techncal Efforts
                                                             WR
                                                             NAVSEA Activities
                                                             WASHINGTON, D.C.
                                                             
                                                                 0.828
                                                                 
                                                                     3.930
                                                                     2017-10
                                                                
                                                                 
                                                                     3.982
                                                                     2018-11
                                                                
                                                                 
                                                                     4.110
                                                                
                                                                 
                                                                     4.110
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 3394
                                                     
                                                         
                                                             XLUUV Phase 1 Design: XLUUV Design: Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 1 Design: Design reviews: SRR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 1 Design: Design reviews: PDR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 1 Design: Design reviews: CDR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Contracts: Fabrication Contract(s) (Phase 2): Proposal  Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Contracts: Fabrication Contract(s) (Phase 2): Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Contracts: Fabrication Contract (Phase 3/4): Award( Phase 3/4)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Contracts: Fabrication Contract (Phase 3/4): Award
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: Fabrication Contract(s): Fabrication Contract(s)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Deliveries: Delivery System 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Deliveries: Delivery System 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Deliveries: Delivery System 5
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Deliveries: Delivery System 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Deliveries: Delivery System 4
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Testing: Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: Payload Integration: Integration
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: Military Utility Assessment (MUA): Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: XLUUV Employment: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3395
                                         UxS Payloads
                                         
                                             1.220
                                             1.936
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             3.156
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2019 and future funding for Project 3395 is in Program Element (PE) 0604029N. Project realigned from PE 0604536N starting in FY 2019.
                                             Funding supports advanced undersea prototyping of undersea explosive payloads from XLUUVs. This program leverages the developments at ONR and other activities for undersea weapons, work to complete analysis of feasibility, policy, lethality, and performance of integrating undersea weapons systems on XLUUVs. The program will design new hardware, investigate and develop new interfaces/systems to increase lethality in both the undersea and surface targets. New C2 algorithms will be developed for advanced targeting.
                                             
                                                 
                                                     Explosive Payloads
                                                     
                                                         
                                                             1.936
                                                             0
                                                             Conducted concept design for XLUUV undersea weapons payload and performance and lethality analysis. Began development of XLUUV interfaces for undersea weapons payloads.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604029N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Leverage the knowledge base at the Naval Research and Development Enterprise to complete the feasibility studies that will then lead to the development of critical technology. The effort will heavily use the experience resident in the undersea weapons industrial base.
                                             Successful launch of undersea weapons from an Orca XLUUV.
                                        
                                         
                                             FY 2019 and future funding for Project 3395 is in Program Element (PE) 0604029N.
                                             
                                                 
                                                     Product Development
                                                     FY 2019 and future funding for Project 3395 is in Program Element (PE) 0604029N.
                                                     
                                                         
                                                             XL Payload Interface Design & Fabrication
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.741
                                                                 
                                                                     0.967
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.708
                                                            
                                                        
                                                         
                                                             COMMAND AND CONTROL
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.100
                                                                 
                                                                     0.302
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.402
                                                            
                                                        
                                                         
                                                             Tech Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.189
                                                                 
                                                                     0.204
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.393
                                                            
                                                        
                                                         
                                                             Management
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.190
                                                                 
                                                                     0.133
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.323
                                                            
                                                        
                                                         
                                                             Safety
                                                             WR
                                                             NSWC Indian Head
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.330
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.330
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604536N_3395_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Explosive Payloads
                                                     
                                                         
                                                             Project Moved to Program Element 0604029N:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Lethal Payload Development: CONOPs and Requirements Development: CONOPs and Requirements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Lethal Payload Development: XLUUV Interface Development: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Lethal Payload Development: Payload Design and Undersea Weapon Development: Phase A concept design- XL UUV Interface development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3396
                                         UxS Endurance
                                         
                                             0.500
                                             0.978
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.478
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2019 and future funding for Project 3396 is in Program Element (PE) 0604029N. Project realigned from PE 0604536N starting in FY 2019.
                                             Advanced undersea prototyping will experiment and demonstrate non-lethal payloads on Orca XLUUVs for use on Orca XLUUV and other FoS UUVs. This effort will investigate the possibilities of employing non-lethal payloads from the XLUUV to support ISR and strike missions. Non-kinetic payloads provide the warfare commander an option to stop aggressive behavior without escalating the conflict. Non-lethal payloads that will be considered include jamming, EO/IR dazzling, microwave, aerial assets, and other methods.
                                             
                                                 
                                                     Non Lethal Payloads
                                                     
                                                         
                                                             0.978
                                                             0
                                                             Continued the initial technology study and conduct market analysis.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funding in Program Element (PE) 0604029N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             A technology study and market research will be completed in the first 12 months to examine the options available and the impact to the warfighter the different technology options bring. This will use a group of experts throughout the advanced undersea industry. Initial design efforts of a prototype system for the development of a non-kinetic payload will start in late FY18 for preliminary efforts with main efforts occurring after the study is completed. The payload will be integrated and demonstrated on the Orca XLUUV.
                                             Non-kinetic payload integrated onto an XLUUV.  Detailed metrics are classified.
                                        
                                         
                                             FY 2019 and future funding for Project 3396 is in Program Element (PE) 0604029N.
                                             
                                                 
                                                     Product Development
                                                     FY 2019 and future funding for Project 3396 is in Program Element (PE) 0604029N.
                                                     
                                                         
                                                             Technology study
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.470
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.470
                                                            
                                                        
                                                         
                                                             Design, Material, & Fabrication Efforts
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.828
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.828
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             DESIGN ANALYSIS
                                                             WR
                                                             NRL
                                                             WASHINGTON, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Program Support
                                                             C
                                                             FFP
                                                             Various
                                                             Arlington, VA
                                                             
                                                                 0.030
                                                                 
                                                                     0.150
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.180
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                                                     Proj 3396
                                                     
                                                         
                                                             Non-Lethal Payload Development: Project Unit Moved to New Program Element 0604029N:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Non-Lethal Payload Development: Technology Study:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Non-Lethal Payload Development: Payload Design and Development:
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Non-Lethal Payload Development: ICD Development:
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             25.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             25.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Orca Extra Large Unmanned Undersea Vehicle (XLUUV) is the Navy's Extra Large UUV effort as part of the UUV Family of Systems (FoS). The Orca XLUUV effort has been established to address a Joint Emergent Operational Need (JEON). Orca XLUUV will have a modular payload bay, with defined interfaces that current and future payloads must adhere to for employment from the vehicle. The Orca XLUUV effort will integrate the currently required payload, and additional potential future payloads will be developed, evaluated, and preliminarily integrated under the Core Technologies Program Element 0604029N.
                                             
                                                 
                                                     Updated Acquisition Strategy
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         25.000
                                                         Conducting down select to one industry partner (or make a dual selection) and award contract for fabrication of up to five (5) Orca XLUUVs. Begin vehicle fabrication, including purchase of remaining vehicle materials (long lead materials previously authorized in FY18), initial assembly, bench and subsystem testing, and integration of the first vehicles (possibly from both vendors).
                                                    
                                                
                                            
                                             Orca XLUUV is a multi-phased accelerated acquisition effort to rapidly deliver capability to the Fleet. Phase 1 is a competitively sourced design effort. Two design contracts were awarded to Industry in FY 2017. Phase 2 commences with a down select in FY 2019 to one, possibly both, of the Phase 1 vendors for fabrication and testing of the vehicle and support elements. Up to five (5) Orca XLUUV systems (vehicles, mobile C2 equipment, and support equipment) are to be fabricated for demonstration and use by the Fleet.
                                             Phase 2 award in 2Q FY 2019.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Fabrication Contract(s)
                                                             C
                                                             FPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     25.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604536N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     XLUUV Congressional Add
                                                     
                                                         
                                                             XLUUV Phase 2 Fabrication: Fabrication Contract(s) Award: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             XLUUV Phase 2 Fabrication: Fabrication Contract(s):
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
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                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     0.000
                                     0.000
                                     5.500
                                     5.500
                                     5.610
                                     5.722
                                     5.836
                                     5.953
                                     Continuing
                                     Continuing
                                
                                 This is a new Program Element (PE) in FY 2020.
                                 The Counter Unmanned Aircraft System (C-UAS) program was initiated in response to a Joint Emergent Operational Need (JEON) Statement issued by U.S. Strategic Command. The program originated as a Rapid Deployment Capability (RDC). The RDC strategy introduced the employment of integrated C-UAS solution sets designed to protect high value or critical Naval assets, and support public safety against threats posed by the inadvertent or unlawful misuse of unmanned aircraft systems (UAS). More details available at a higher classification level. 

FY20 funding is requested to manage, evaluate, verify and implement system assessments, strategies, improvements, program management, and systems engineering support. 

A deployed C-UAS capability improves defenses against the rapidly evolving capabilities of remote and autonomously-controlled devices. With UAS becoming more readily available, affordable and capable, the threat of inadvertent or unlawful flight over restricted spaces multiplies exponentially, raising concern that these UAS may be used as tools for surveillance, espionage or hostile actions at critical Navy Installations.
                                 
                                     
                                         0.000
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         0.000
                                         5.500
                                         5.500
                                    
                                     
                                         0.000
                                         0.000
                                         5.500
                                         5.500
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     5.500
                                                     5.500
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         3241
                                         Counter Unmanned Aircraft Systems (C-UAS)
                                         
                                             0.000
                                             0.000
                                             0.000
                                             5.500
                                             5.500
                                             5.610
                                             5.722
                                             5.836
                                             5.953
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This is a new Project in FY 2020.
                                             The Counter Unmanned Aircraft System (C-UAS) program was initiated in response to a Joint Emergent Operational Need (JEON) Statement issued by U.S. Strategic Command. The program originated as a Rapid Deployment Capability (RDC). The RDC strategy introduced the employment of integrated C-UAS solution sets designed to protect high value or critical Naval assets, and support public safety against threats posed by the inadvertent or unlawful misuse of unmanned aircraft systems (UAS). More details available at a higher classification level. 

FY20 funding is requested to manage, evaluate, verify and implement system assessments, strategies, improvements, program management, and systems engineering support.
                                             
                                                 
                                                     C-UAS System Development and Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             5.500
                                                             0
                                                        
                                                         
                                                             5.500
                                                             0
                                                             Initiate to manage, evaluate, verify and implement system assessments, strategies, improvements, program management, and systems engineering support. Initiate initial design and system interface design. Begin capabilities development efforts through threat assessment analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program initiated in FY20, no prior year funding.
                                                    
                                                
                                            
                                             The Navy's acquisition strategy capitalizes on prior Rapid Development Capability efforts while leveraging existing program investments with the Government acting as Lead Systems Integrator. This acquisition strategy maintains commonality of current C-UAS solutions while continuing to evaluate, improve, and implement an integrated family of systems to meet evolving threats. More details available at a higher classification level.
                                             Successfully provide C-UAS solutions for operational deployments, and the continued evaluation of current systems and future requirements to include the identification of material solutions for concept refinement, and analysis of architectures.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             System Development
                                                             TBD
                                                             Not Specified
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.400
                                                                
                                                                 
                                                                     2.400
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Material solutions and threat assessments
                                                             TBD
                                                             Not Specified
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             Various
                                                             Not Specified
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Not Specified
                                                             NAWC AD PAX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Not Specified
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                             Initial Design Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Interface Design
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Design Requirements Verification 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Design Requirements Verification 2
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Design Requirements Verification 3
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Integration Assessment 1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Integration Assessment 2
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Threat Assessments
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Trade Studies
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Test 1
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Test 2
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Test 3
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SEPM
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                     12.495
                                     20.279
                                     91.833
                                     718.148
                                     718.148
                                     1169.920
                                     1404.290
                                     1462.656
                                     994.888
                                     Continuing
                                     Continuing
                                
                                 Initial and continuing development of strike weapons consisting of armament, munitions, and weapon subsystems to allow for the horizontal integration among current and future weapon system capabilities to provide enhanced anti-surface and land strike capabilities in a demanding Anti-Access Area-Denial environment.  This program provides for the development of weapon and weapon system technologies to address future requirements for enhanced and alternative weapon system capability requirements that include selectable output weapons, low collateral damage weapons, precision lethality weapons, area weapons, alternative warhead technology, Insenstive Munitions (IM), scaled munitions, Department of Defense (DoD) fuzing systems, sensors, extended range weapons and precision guided training round technology.

Prior to FY 2019, Conventional Prompt Strike efforts were solely funded through Defense Wide Research and Development funding. In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts as the CPS program transitions to Navy in FY 2020.
In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts.
The Precision Strike Weapons Development Program Element supports the enhancement of Conventional Prompt Strike (CPS) war fighting capabilities. The current program emphasis is on demonstrating component and subsystem technology maturity with risk reduction initiatives highlighted by flight tests. The program funds the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.  The development efforts shall lead to a flight system that: Is non-ballistic over the majority of the flight path; Controls stage drop; Provides positive control and precision accuracy from launch to impact; Provides adequate cross-range/maneuverability to avoid over-flight issues; and Provides prompt lethal effects on targets.  To support these development activities, the program procures modeling and simulation capabilities, ground testing, command and control interfaces, test range support, and launch system infrastructure.  Additionally, expert resources address strategic policy and treaty issues. Program timing will be driven by the outcome of flight and ground test events.


The Precision Strike Weapons Development Program Element (PE) supports the Next Generation Strike Weapon (NGSW) Family of Systems (FoS) based on the NGLAW Analysis of Alternatives (AoA) completed with results briefed out to OSD.  NGSW FoS more accurately reflects the surface/submarine capabilities for land-attack and maritime strike that the AoA results identified for the most capable and economic solutions fielding incrementally between 2020 and 2032.  NGSW FoS Increments I and II will leverage mature as well as emerging technologies vice developing a single weapon.  NGSW funding will maintain the security environment (enclave), facility, and study team to enable continuing analysis efforts across the FoS.  The NGSW enclave ensures the Navy is able to maintain the most up to date modeled threats and validate the effectiveness of current US weapons, offensive and defensive, as well as future systems and concepts developed by industry and other DoD organizations.  Maintaining this capability allows expedited analysis of systems and fully informed investment decisions.

The Precision Strike Weapons Development Program Element (PE) supports the air-launched electronic warfare (EW) systems capability; through the integration of a Navy variant of the Miniature Air Launched Decoy (MALD).  EW is an integral war-fighting effect supporting combatant commander integrated priorities, as well as Joint or Coalition operations.  EW systems influence, deceive, disrupt, degrade, deny and destroy threats throughout the electromagnetic spectrum to airborne and air-launched systems and their operations.  EW includes air-launched electronic attack (EA) as well as elements of electronic support (ES) and electronic protection (EP).  EA provides self-protection capabilities to other weapon systems through active and passive measures that deceive threats to airborne and air-launched systems and their operations by using kinetic and non-kinetic means to defeat threats that rely on the electromagnetic spectrum (Radio Frequency (RF), Electro-Optical (EO), Infrared (IR).  The ES capabilities support the collection, analysis, and dissemination of information related to the detection, geo-location, characterization, and identification of threats to airborne and air-launched systems and their operations.  An air-launched EW system with stand-in capability increases the range and duration of EW systems while providing flexibility to commanders for employment.

MALD is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of MALD has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically MALD directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression and evolves innovative operational concepts.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                 
                                     
                                         31.315
                                         132.818
                                         455.970
                                         455.970
                                    
                                     
                                         20.279
                                         91.833
                                         718.148
                                         718.148
                                    
                                     
                                         -11.036
                                         -40.985
                                         262.178
                                         262.178
                                    
                                     
                                         
                                             -40.985
                                        
                                         
                                             0.250
                                             0.000
                                        
                                         
                                             -0.554
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     262.211
                                                     262.211
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.033
                                                     -0.033
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -10.732
                                                
                                            
                                        
                                    
                                     PU 3334
													 
The CPS schedule has been updated to reflect Technology Maturation and Risk Reduction (TMRR) and Engineering Manufacturing and Development (EMD) associated with the design, development, and experimentation of boosters,
conventional warheads, thermal protection systems, guidance systems, test range modernization, and mission planning and enabling capabilities.

FY2020 program increase supports integration efforts associated with the CPS program which shifts from OSD to a Navy program of record as well as the design, development, and experimentation of hypersonic subsystems including:
boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide
bodies.

PU 3378

FY2020 was decreased to invest in offensive hypersonics reducing PB19 funding by $34.5 million in FY20.

PU 3407

The FY2020 funding request was reduced by $3.0M to account for the availability of prior year execution balances.

FY2020 will continue MALD EMD efforts. Funding includes all components of All Up Round (AUR).

Incorporate Test and Evaluation events. 

The FY 2019 to FY 2020 increase of $28.689 provides for MALD-N integration activities and subsystem level testing in support of QRA efforts.
                                
                                 
                                     
                                         3334
                                         Conventional Prompt Strike (CPS)
                                         
                                             0.000
                                             0.000
                                             11.250
                                             593.120
                                             593.120
                                             1061.629
                                             1303.884
                                             1387.045
                                             899.420
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Precision Strike Weapons Development Program Element supports the enhancement of Conventional Prompt Strike (CPS) war fighting capabilities. The current program emphasis is on demonstrating component and subsystem technology maturity with risk reduction initiatives highlighted by flight tests. The program funds the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.  The development efforts shall lead to a flight system that: Is non-ballistic over the majority of the flight path; Controls stage drop; Provides positive control and precision accuracy from launch to impact; Provides adequate cross-range/maneuverability to avoid over-flight issues; and Provides prompt lethal effects on targets.  To support these development activities, the program procures modeling and simulation capabilities, ground testing, command and control interfaces, test range support, and launch system infrastructure.  Additionally, expert resources address strategic policy and treaty issues. Program timing will be driven by the outcome of flight and ground test events.

Prior to FY 2019, Conventional Prompt Strike efforts were solely funded through Defense Wide Research and Development funding. In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts as the CPS program transitions to Navy in FY 2020.
In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts.

The CPS schedule has been updated to reflect Technology Maturation and Risk Reduction (TMRR) and Engineering Manufacturing and Development (EMD) associated with the design, development, and experimentation of boosters, conventional warheads, thermal protection systems, guidance systems, test range modernization, and mission planning and enabling capabilities.

FY2020 program increase from FY19 to FY20 supports integration efforts associated with the CPS program which shifts from OSD to a Navy program of record.  The FY19 to FY20 increase is largely associated with the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.
                                             
                                                 
                                                     Conventional Prompt Strike (CPS)
                                                     The Precision Strike Weapons Development Program Element supports the enhancement of Conventional Prompt Strike (CPS) warfighting capabilities.  Program emphasis is on demonstrating component and subsystem technology maturity with risk reduction initiatives highlighted by flight tests.  The program funds the design, development, and experimentation of boosters, payload delivery vehicles (PDVs), non-nuclear warheads, thermal protection systems, guidance systems, test range modernization, and mission planning and enabling capabilities.  The development efforts shall lead to a flight system that is non-ballistic over the majority of the flight path, controlled stage drop over Broad Ocean Area, positive control from launch to impact, adequate cross-range/maneuverability to avoid overflight issues, and effects on targets in a very short-period of time from execution order.  To support these development activities, the program procures modeling and simulation capabilities, ground testing, command and control interfaces, test range support, and launch system infrastructure.  Additionally, expert resources address strategic policy and treaty issues.  Program timing will be driven by the outcome of flight and ground test events.  Prior to FY 2019, Conventional Prompt Strike efforts were solely funded through Defense Wide Research and Development funding.  In FY 2020, CPS efforts in this project are to support Navy integration efforts, conduct trade studies of system alternatives and risk reduction technology maturation efforts as the CPS program begins to transition to Navy in FY 2020.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             11.250
                                                             0
                                                             (U) FY 2019 PLAN

(U) ($11.250M)


FY 2019 efforts include:
	
(U) Conduct trade studies of system alternatives. Evaluations to include: Architecture, Lethality, Survivability, Affordability, Maintainability, Facilitation needs, and sled tests. 
(U) Conduct risk reduction technology maturation efforts including: Common weapons launcher integration activity, shipboard/flight systems trade space evaluation and sensitivity analyses, communications analysis, CONOPs evaluations and recommendations, warhead advancements and dual/use capability, and a range of survivability technology advancements.
(U) Support platform integration activities as needed potentially for sub-surface and/or surface ships and other leading architectures.
                                                        
                                                         
                                                             593.120
                                                             0
                                                        
                                                         
                                                             593.120
                                                             0
                                                             (U) FY 2020 PLAN												
(U) ($593.120M) 												

FY 2020 efforts include:
												
(U) Building off the success of FE-1 in FY 2018, conduct of Flight Experiment  (FE-2) to advance the HGB design and aid in technology transition to industry.

(U)  Leveraging defense-wide research and development funds provided in FY19 (PE 0604165D8Z), FY20 weapon system development and integration activities include the design, development, and experimentation of hypersonic subsystems including: boosters; conventional warheads; thermal protection systems; guidance systems; payload modules; launch systems; fire control systems; support equipment; and UWL facility updates. These development efforts shall lead to a flight system that: Is non-ballistic over the majority of the flight path; Controls stage drop; Provides positive control and precision accuracy from launch to impact; Provides adequate cross-range/maneuverability to avoid over-flight issues; and Provides Prompt lethal effects on targets. 

(U) Begin missile procurement to support prototyping activities and hypersonic glide bodies (C-HGB). Includes identifying and procuring initial materials and parts for missile test assets required for Navy FE-3 and production ramp-up. FE-3 further enhances the capability of the C-HGB and includes the development and demonstration of the Hypersonic Booster Technology Demonstration (HBTD) booster and associated missile body hardware compatible with deployment from submerged platforms. 

(U) The program will continue to develop, model, and refine CPS architecture designs, including hardware, software, computer software and computer software documentation and operator requirement allocations and support of external system interfaces. 

(U) Further develop a CPS weapons systems performance requirements specification and an integrated verification plan. Includes the development, allocation, and verification of all performance, design, and operational requirements at the system, subsystem, element, and lower levels of the CPS weapon system. 

(U) Continue to define and document all interfaces for the CPS weapon system and the sea-based platform and between internal Navy CPS weapon system subsystems/elements.

(U) Continue to establish a comprehensive System Safety Program in accordance with MIL-STD-882E and develop a CPS System Safety Plan.

(U) Continue to establish a comprehensive Integration and Test (I&T) Program that addresses all CPS test activities for component-level, subsystem-level,system-level, interface, integration, environmental, safety, security/cyber, logistics, and flight tests. 

(U) Conduct Critical Design Review of booster, missile,  All-up Round (AUR), Advanced Payload Module (APM), and Weapon Control System in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         (U) The CPS schedule has been updated to reflect Technology Maturation and Risk Reduction (TMRR) and Engineering Manufacturing and Development (EMD) associated with the design, development, and experimentation of boosters, conventional warheads, thermal protection systems, guidance systems, test range modernization, and mission planning and enabling capabilities.

(U) FY2020 program increase of $581.87M supports integration efforts associated with the CPS program which shifts from OSD to a Navy program of record.  The FY19 to FY20 increase is largely associated with the design, development, and experimentation of hypersonic subsystems including: boosters, conventional warheads, thermal protection systems, guidance systems, payload modules, launch systems, fire control systems, support equipment, underwater launch (UWL) facility updates, and hypersonic glide bodies.  Detailed additional information available at a higher classification.
                                                    
                                                
                                            
                                             The acquisition strategy will be influenced through the completion of trade studies of system alternatives and risk reduction technology maturation efforts through various contracts and warfare centers.
                                             Program reviews and assessments of R&D testing results.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             WR
                                                             Naval Air Weapons Station
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     84.520
                                                                
                                                                 
                                                                     84.520
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             C
                                                             CPFF
                                                             Systems Planning & Analysis
                                                             Alexandria, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.700
                                                                
                                                                 
                                                                     2.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             MIPR
                                                             Lawrence Livermore National Laboratory
                                                             Livermore, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.610
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             SS
                                                             CPFF
                                                             Lockheed Martin Corporation
                                                             Sunnyvale, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.760
                                                                
                                                                 
                                                                     1.760
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             MIPR
                                                             Missile and Space Intelligence Center
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.040
                                                                
                                                                 
                                                                     1.040
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             WR
                                                             Naval Undersea Warfare Division
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.040
                                                                
                                                                 
                                                                     1.040
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             C
                                                             CPFF
                                                             Hana Industries
                                                             Honolulu, HI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             MIPR
                                                             USAF - Holloman
                                                             Alamogordo, NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             MIPR
                                                             United States Army
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     26.940
                                                                
                                                                 
                                                                     26.940
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             WR
                                                             Naval Surface Warfare Center Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.780
                                                                
                                                                 
                                                                     18.780
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             SS
                                                             CPFF
                                                             Johns Hopkins Univ. Applied Physics Lab
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     16.490
                                                                
                                                                 
                                                                     16.490
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Prompt Strike Weapon System
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2019-02
                                                                
                                                                 
                                                                     11.410
                                                                
                                                                 
                                                                     11.410
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             SS
                                                             CPFF
                                                             Lockheed Martin Corporation
                                                             Sunnyvale, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     171.590
                                                                
                                                                 
                                                                     171.590
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             MIPR
                                                             Sandia National Laboratory
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     151.900
                                                                
                                                                 
                                                                     151.900
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             C
                                                             CPFF
                                                             Dynetics
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.850
                                                                
                                                                 
                                                                     15.850
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             WR
                                                             Naval Surface Warfare Center
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.670
                                                                
                                                                 
                                                                     10.670
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             SS
                                                             CPFF
                                                             Charles Stark Draper Laboratories
                                                             Boston, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.290
                                                                
                                                                 
                                                                     8.290
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Subsystem
                                                             WR
                                                             Naval Surface Warfare Center
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.930
                                                                
                                                                 
                                                                     4.930
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Subsystem
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.870
                                                                     2019-02
                                                                
                                                                 
                                                                     21.760
                                                                
                                                                 
                                                                     21.760
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Subsystem
                                                             SS
                                                             CPFF
                                                             Lockheed Martin Corporation
                                                             Sunnyvale, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.280
                                                                
                                                                 
                                                                     8.280
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Subsystem
                                                             SS
                                                             CPFF
                                                             Johns Hopkins Univ. Applied Physics Lab
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.590
                                                                
                                                                 
                                                                     2.590
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Subsystem
                                                             WR
                                                             Naval Surface Warfare Center
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.070
                                                                
                                                                 
                                                                     2.070
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Research and Development
                                                             C
                                                             BA
                                                             Lawrence Livermore National Laboratory
                                                             Livermore, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.570
                                                                     2019-02
                                                                
                                                                 
                                                                     13.470
                                                                
                                                                 
                                                                     13.470
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Research and Development
                                                             SS
                                                             CPFF
                                                             Charles Stark Draper Laboratories
                                                             Boston, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.330
                                                                
                                                                 
                                                                     9.330
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Research and Development
                                                             MIPR
                                                             Sandia National Laboratory
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.220
                                                                
                                                                 
                                                                     6.220
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Research and Development
                                                             SS
                                                             CPFF
                                                             Johns Hopkins Univ. Applied Physics Lab
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.040
                                                                
                                                                 
                                                                     1.040
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604659N_3334_FILE3.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3334
                                                     
                                                         
                                                             Project 3334: Technology Maturation and Risk Reduction
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Project 3334: Engineering and Manufacturing Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3378
                                         Next Generation Land Attack Weapon (NGLAW)
                                         
                                             12.495
                                             1.644
                                             3.966
                                             19.722
                                             19.722
                                             14.499
                                             59.777
                                             69.110
                                             88.845
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding is provided for the Next Generation Strike Weapon (NGSW) Family of Systems (FoS) based on the NGLAW Analysis of Alternatives (AoA) completed with results briefed out to OSD.  NGSW FoS more accurately reflects the surface/submarine capabilities for land-attack and maritime strike that the AoA results identified for the most capable and economic solutions fielding incrementally between 2020 and 2032.  NGSW FoS Increments I and II will leverage mature as well as emerging technologies vice developing a single  weapon.  NGSW funding will maintain the security environment (enclave), facility, and study team to enable continuing analysis efforts across the FoS.  The NGSW enclave ensures the Navy is able to maintain the most up to date modeled threats and validate the effectiveness of current US weapons, offensive and defensive, as well as future systems and concepts developed by industry and other DoD organizations.  Maintaining this capability allows expedited analysis of systems and fully informed investment decisions.  Further funding supports investment for technologies which enable Increment II capabilities (additional details are held at a higher classification).
                                             
                                                 
                                                     Next Generation Land Attack Weapon (NGLAW)
                                                     
                                                         
                                                             1.644
                                                             0
                                                             Continued NGLAW AoA assessing weapons systems, emergent technologies, and industry Internal Research and
Development (IRAD) activities/proposals that can be used across multiple mission areas to reduce risk, development time,
and cost. Completed threat assessments based on current and future scenarios and environments to inform performance
requirements and relevant technology.
                                                        
                                                    
                                                     
                                                         
                                                             3.966
                                                             0
                                                             Efforts include conducting analysis and other activities to refine requirements, identify cost, schedule, and technical risks associated with the concepts identified in the NGLAW Analysis of Alternatives (AoA), conducting analysis in support of DARPA efforts (Upper Cut), beginning efforts for execution of the SLCM-N AoA, and OASuW Integration study
efforts.  Concurrently, the NGSW Enclave efforts will include annual security and IT updates, and the study team will conduct the annual update of threat systems and US offensive and defensive systems to ensure the enclave remains fully informed to assist senior leadership in investment decisions.
                                                        
                                                         
                                                             19.722
                                                             0
                                                        
                                                         
                                                             19.722
                                                             0
                                                             Continue annual enclave security and IT updates, annual DSS updates for latest threat data and ownship defense, multi-domain assessment, expanding the US capabilities database, mission integration, and lifecycle cost estimate updates as applicable.  In support of NGSW FoS and continued Offensive Anti-Surface Warfare (OASUW) analysis, modify TACSITs and threat postures for air launched weapons, identify new launch points and concepts for employment, mission integration and cost estimate updates as applicable.  Conduct an Analysis of Alternatives study in support of Nuclear Missile Sea-launched Cruise Missile (SLCM-N).

Also, to support Increment II development, funding will be allocated for technologies to enable capabilities identified in the NGLAW AoA for integration in future systems.  Additional details are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 has actually been decreased to invest in offensive hypersonics.  However the FY2019 to FY2020 increase directly relates to NGLAW AoA results necessitating a plan/strategy change to NGSW FoS, maintaining the security environment for fully informed investment decisions, including supporting an Analysis of Alternatives for Nuclear Missile Sea-launched Cruise Missile (SLCM-N).
                                                    
                                                
                                            
                                             NGSW FoS more accurately reflects the multi-domain capabilities for land-attack and maritime strike that the NGLAW AoA results identified for the most capable and economic solutions fielding incrementally between 2020 and 2032.  NGSW FoS Increments I and II will leverage mature as well as emerging technologies vice developing a single weapon.  NGSW funding will maintain the security environment (enclave), facility, and study team to enable continuing analysis efforts across the FoS.  The NGSW enclave ensures the Navy is able to maintain the most up to date modeled threats and validate the effectiveness of current US weapons, offensive and defensive, as well as future systems and concepts developed by industry and other DoD organizations. Maintaining the enclave allows expedited analysis of systems and fully informed investment decisions.

The SLCM-N recently completed the Navy R3B process and will shortly enter the Knowledge Management and Decision Support System (KMDS) for Joint Staff validation.  OSD CAPE is refining their AoA guidance, but will likely direct Navy to investigate options derived from the NGLAW AoA and derivatives.  Once approved and received, Navy will begin the AoA.

NGSW FoS funding will support Increment II development of technologies to enable capabilities identified in the NGLAW AoA for integration in future systems.  Additional details are  held at a higher classification.
                                             Annual enclave security and IT updates, annual DSS updates for latest threat data and ownship defense, multi-domain assessment, expanding the US capabilities database, mission integration, and lifecycle cost estimate updates as applicable. Complete excursion studies and/or AoAs as required.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Development of technologies/components to support NGSW Increment II capabilities for integration in future systems.  Additional details are held at a higher classification.
                                                     
                                                         
                                                             INC II Technologies
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.300
                                                                
                                                                 
                                                                     12.300
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 12.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Annual enclave updates, annual DSS updates, multi-domain assessment, mission integration, support OASUW analysis, conduct SLCM-N AoA study.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 2.450
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.112
                                                                
                                                                 
                                                                     0.112
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support- AIR 4.0M
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 3.114
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.440
                                                                
                                                                 
                                                                     0.440
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 2.824
                                                                 
                                                                     0.744
                                                                     2017-11
                                                                
                                                                 
                                                                     2.016
                                                                     2019-02
                                                                
                                                                 
                                                                     1.210
                                                                
                                                                 
                                                                     1.210
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Weapons Control System
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.025
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.325
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSMA
                                                             JBAB, DC
                                                             
                                                                 3.488
                                                                 
                                                                     0.825
                                                                     2017-12
                                                                
                                                                 
                                                                     1.950
                                                                     2019-02
                                                                
                                                                 
                                                                     5.018
                                                                
                                                                 
                                                                     5.018
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 11.281
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             NRO
                                                             Chantilly, VA
                                                             
                                                                 0.569
                                                                 
                                                                     0.000
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                                             This project develops a Navy variant of the Miniature Air Launched Decoy (MALD). The variant will address current and future advanced Integrated Air Defense System (IADS) threats by bringing an air-launched, stand-in EW capability to Department of the Navy (DON) suppression of enemy air defenses/destruction of enemy air defenses (SEAD/DEAD) and standoff conventional land strike. A Navy variant of MALD with stand-in capability increases the range and duration of EW systems while providing flexibility to commanders for employment. To the maximum extent possible, the Navy will utilize existing technology from the current MALD-J production line and other common components (e.g. navigation, communication, guidance and control, payload) to reduce cost, shorten development timelines and promote interoperability. OPNAV approved requirements in a CDD 2Q2018.
                                             
                                                 
                                                     Miniature Air Launched Decoy (MALD)
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                                                             Begin technical maturation efforts.  FY 2018 will transition MALD from a Strategic Capabilities Office (SCO) Demonstration to a Navy program of record.  The Navy program builds upon the SCO demonstration, which allows the Navy to begin integration, development and mission planning activities in FY 2018.  Tasks scheduled to begin in FY 2018 include but are not limited to: Aircraft Integration/Air Worthiness to include wind tunnel testing and fit checks specific to F/A-18 E/F; software development of a MALD mission planning module hosted into Joint Mission Planning System (JMPS) and a Navy MALD unique "Airborne Electronic Attack" planning module and material purchases to support developmental activities.  Material purchases in FY 2018 support base plan activities. Funding also provides for Engineering, Logistics and Program Management support.  This is not a new start.
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                                                             Continue and complete technical maturation efforts. Begin Engineering, Manufacturing, and Development phase activities. FY 2019 builds upon the FY 2018 technical maturation effort, to take the program through SETR 2.0 and SETR 3.0, and begin planning for SETR 4.0. Component level development will continue into FY 2019, with power and distribution, airframe and container completing by the end of the FY. Tasks scheduled to continue in FY 2019 include but are not limited to: Aircraft Integration/ Air Worthiness to include wind tunnel testing and fit checks specific to F/A-18 E/F; software development of a MALD mission planning module hosted into Joint Mission Planning System (JMPS) and a Navy MALD unique "Airborne Electronic Attack" planning module and material purchases to support development activities. Material purchases in FY 2019 support development of test assets. Long Lead material procurements in FY 2019 support continued development and aircraft integration work and have an 18 month lead time for some AUR components and up to a 24 month lead time for Range Safety/Flight Termination Systems. Funding also provides for Engineering, Logistics and Program Management support.
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                                                             FY 2020 builds upon the FY 2019 EMD effort. FY 2020 will complete component maturation through SETR 4.0, Production Readiness Review, to verify production capability prior to Low Rate Initial Production decision and prepare for SETR 5.0, Test Readiness Assessment, prior to first free flight test. FY 2020 will begin integration of IOC software. Integrated Test and Evaluation (IT&E) in support of Quick Reaction Assessment (QRA) will begin in FY 2020.
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                                                         FY 2019 to FY 2020 increase of $28.689 provides for increased EMD and I&T activities, subsystems level testing in support of QRA efforts, and integration of IOC software.  The FY2020 funding request was reduced by $3.0M to account for the availability of prior year execution balances.
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                                             The MALD-N Acquisition Category (ACAT) II program is an evolution from the previous United States Air Force (USAF) MALD-J program and is managed by Program Executive Office, Unmanned Aviation & Strike Weapons (PEO(U&W)), PMA-201 Precision Strike Weapons Program Office.  PEO(U&W) has been delegated Milestone Decision Authority (MDA) and chairs monthly Executive Steering Boards which ensure timely communications. MALD-N is being implemented as a Model 4 acquisition program to expedite the fielding of capability to the Fleet. The MALD-N program will use event-driven "Knowledge Points" (KP) at key program strategic inflection points to brief progress to stakeholders throughout the program life-cycle.  The program met the statutory requirements associated with Milestone B at Knowledge Point 2 (1Q FY2019).  A Quick Reaction Assessment (QRA) will be conducted to support an Early Operational Capability (EOC) delivery of a small quantity of Low Rate Initial Production (LRIP) assets in FY 2021.  Following EOC, Initial Operational Capabilities (IOC) will be achieved by Initial Operational Test and Evaluation (IOT&E) in FY 2022.  MALD-N will use a capabilities-based acquisition approach to characterize performance and evolve an IOC system for Fleet integration.

MALD is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of MALD has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically MALD supports greater performance of the acquisition system and is demonstrating the delivery of performance at the speed of relevance; organizational structure that supports innovation with a rapid approach that dramatically decreases the timeline from development to fielding.
                                             Knowledge Points are defined reviews with the Executive Steering Board comprised of PEO(U&W) (delegated MDA) and the appropriate stakeholders to make program decisions at key points in the program life cycle in place of milestone reviews, but tailored to support the accelerated process. The acquisition program baseline was established at Knowledge Point 2.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The award date on the R-3 identifies when the incrementally funded Product Development contract will be awarded, to includes efforts such as the Quick Reaction Assessment (QRA).  The R-4 reflects the timeframe for which actual events/assessments will be performed.
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                                 Beginning in FY19, Allied/Coalition Interoperability and Information Dominance (ACIID) (now called Allied/Coalition Maritime Environment (ACME)) Project 0798, Space & Electronic Warfare (SEW) Engineering Project 2144, and Intelligence, Surveillance, and Reconnaissance (ISR) Architecture Project 2147 were realigned from PE 0604707N  SEW Architecture/ENG Support to PE 0606355N Warfare Innovation Management.
                                 The Maritime Concept Generation & Development (MCGD) project (2356) focuses on the generation, development and validation of warfighting concepts, Concept of Operations (CONOPS) and doctrine in order to eliminate war fighting gaps. Naval Warfare Development Command (NWDC) also manages the Fleet Experimentation program (formerly Sea Trial).  In FY2019 the project will execute a number of new experimentations in the areas of Electromagnetic Maneuver Warfare (EMW), Mine Warfare, Naval Integrated Fires, and Unmanned systems and conduct experiments (war simulations, Modeling & Simulation (M&S), at-sea events) to develop emerging Naval concepts.

The ACIID project (0798), now called ACME, promotes interoperability with allied and coalition forces by facilitating maritime interoperability in both processes and communication systems, including emerging capabilities, to counter growing high-end asymmetric threats. 

The SEW Engineering project (2144) is a systems engineering non-acquisition program to develop, test, implement Technical Authority (TA) products, and validate Naval Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System architectures to support naval, Joint and Coalition missions across normal, contested, and degraded cyber/operational environments.  The objective of this project is carried out by multiple tasks that ensure development and delivery of naval Information Warfare (IW) capabilities that are well-integrated, interoperable, secure, and resilient to meet validated warfighting requirements.  

The Intelligence, Surveillance, and Reconnaissance (ISR) Architecture project (2147) is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment (JIE) and Intelligence Community (IC) Information Technology Environment (ITE). This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR Program of Record (PoR) progress in conforming to a single Navy architecture.
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                                     The FY2020 Project 2356 funding request was reduced by $1.897 million to account for the availability of prior year execution balances. Further decreases are due to the implementation of major concepts experiments during FY19 which will shift focus to continuous concept generation/concept development efforts for FY20 resulting in less resources required.
                                
                                 
                                     
                                         0798
                                         Allied/Coalition Maritime Environment (ACME)
                                         
                                             33.551
                                             1.081
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             34.632
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project title changed as follows:  Allied/Coalition Maritime Environment (ACME) (Previously called Allied/Coalition Interoperability and Information Dominance (ACIID) in FY19 and prior.)

Beginning in FY19, the ACME profile transferred to PE 0606355N.
                                             The ACME program advances Information Warfare (IW) (to include Command, Control, Communications, Computers; Intelligence, Surveillance and Reconnaissance (C4ISR); Electronic Warfare (EW); and Cyber Warfare), interoperability with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS), North Atlantic Treaty Organization (NATO), and other Allied and Coalition partners. The program determines maritime operational gaps with our allies, identifies Doctrine, Organization, Training, Material, Leadership, Personnel, and Facilities (DOTMLPF) solutions with the potential to fill those gaps, and assesses these solutions and associated concepts of operation in laboratory and at-sea environments. The ACME program includes integration and testing in support of joint and Allied war fighting capabilities, including interoperability testing of IW equipment. Allied and joint interoperability is critical for future maritime operations, especially as the United States Navy (USN) expands Internet Protocol (IP) networking throughout the fleet via Consolidated Afloat Networks and Enterprise Services (CANES), Next Generation Networks (NGEN), Mission Partner Environment/ Future Mission Networking (MPE/FMN), the U.S. Battlefield Information Collection and Exploitation System - eXtended (BICES-X), and with the Joint Information Environment (JIE).
Currently, IP connectivity with AUSCANNZUKUS and other Allied/Coalition forces is limited, requiring extensive backhaul through ashore infrastructure. Higher bandwidth solutions suitable for use over tactical networks require development and assessment for emerging coalition and joint interoperability requirements, such as Maritime Domain Awareness (MDA), Network Operations Without Shore (NOWS), Satellite Communications (SATCOM) Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, and to counter Anti-Access Area Denial (A2/AD) threats. Increases in data throughput are required for the effective exchange of rich IW data sets and services via Service Oriented Architectures (SOA) within the limitations of High Frequency (HF), Ultra-High Frequency (UHF), and other portions of the radio frequency spectrum, coupled with appropriate Information Assurance and Computer Network Defense (IA/CND) mechanisms. Development and assessment of potential solutions will integrate improved IP capabilities with the Advanced Digital Network Systems (ADNS) and existing international standards (e.g. Allied Communications Publication 200, NATO Standardization Agreements 5066 and 4691). The continued development and refinement of advanced tactical networking technologies and protocols, to include Low Probability of Intercept (LPI), Low Probability of Detection (LPD), and Anti-Jam (AJ) capabilities as well as Automatic Link Establishment (ALE) standards, will provide for a significant improvement in secure data sharing within, and between, coalition maritime elements.
                                             
                                                 
                                                     Advanced Relay Capabilities
                                                     
                                                         
                                                             1.081
                                                             0
                                                             - Developed and refined advanced tactical networking and communication capabilities that facilitate Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, including polar environments, which countered Anti-Access Area Denial (A2/AD) threats and promoted Allied interoperability and task group-centric operations. Solutions addressed higher bandwidth, Low Probability of Intercept (LPI)/Low Probability of Detection (LPD)/Anti-Jam (AJ) technologies across the Radio Frequency (RF) and Optical spectrum and included airborne capabilities.
- Continued to develop and assess secure and interoperable technologies and capabilities supporting DDIL operations, that included multibearer routing, distributed applications and services for Mission Partner Environment/ Future Mission Networking (MPE/FMN), the use of cross-domain and data labeling solutions in maritime tactical networking environments and advanced Information Assurance and Computer Network Defense (IA/CND) solutions. The overarching goal maximized interoperability and network and application efficiency using multiple, dissimilar bearers and integrate these advanced solutions into an Allied/Coalition networking capability capable of DDIL operations, countering A2/AD threats and integrating with MPE/FMN architectures.
- Continued to assess the U.S. Battlefield Information Collection and Exploitation System - extended (BICES-X) technologies and associated interoperability issues in DDIL environments.
- Continued to increase Allied Information Warfare (IW) interoperability with other joint and maritime multi-national forums, such as the Combined Communications Electronic Board (CCEB), Multinational Maritime Information-system Interoperability Steering Group (M2I2), MPE/FMN and Joint Information Environment (JIE) forums.
- Continued to assess and validate individual technologies, integrated solutions, and associated Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities (DOTMLPF) through experimentation, trials and demonstrations with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS) and other Allied/Coalition partners during operational venues such as Rim of the Pacific (RIMPAC) or Joint Warrior.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Allied/Coalition Maritime Environment (ACME) funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 Allied/Coalition Maritime Environment (ACME) funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Allied/Coalition Maritime Environment (ACME) is a non-acquisition program that promotes United States Navy interoperability with allied and coalition forces to achieve the Chief of Naval Operations (CNO) vision by facilitating maritime interoperability in both processes and communications systems, including emerging capabilities, to counter growing high-end asymmetric threats, and is a key enabler of the force multiplying benefits achieved through cooperation among the Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS), North Atlantic Treaty Organization (NATO), and other partner nations. Activities include acquiring intellectual capital in emerging technical areas through contracts providing technical engineering expertise and surge capacity for emerging tasks.
                                             Advanced Relay Capabilities: The ACME program will employ laboratory testing and at-sea demonstrations to assess specific technologies, operational concepts, and integrated Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities (DOTMLPF) solutions pertaining to Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operational environments, Network Operations Without Shore (NOWS), Maritime Domain Awareness (MDA), Mission Partner Environment/ Future Mission Networking (MPE/FMN), Joint Information Environment (JIE), and other aspects of Information Warfare (IW). These assessments will report on identified capability gaps, link capability gaps to technology/DOTMLPF gaps, identify technologies and DOTMLPF solutions considered ready for deployment, transition to a program of record to enhance Fleet war fighting capability, and enhance Allied interoperability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Advanced Relay Capabilities
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 0.110
                                                                 
                                                                     0.126
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.236
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Advanced Relay Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 31.248
                                                                 
                                                                     0.135
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.383
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Relay Capabilities
                                                             WR
                                                             SSC PAC
                                                             San Diego
                                                             
                                                                 0.716
                                                                 
                                                                     0.820
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.536
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.477
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.477
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0798
                                                     
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): RIMPAC/Joint Warrior Event Quarterly FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): AUSCANNZUKUS M212 Quarterly Events
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): MODILE Events
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): High Data Rate LOS & ELOS
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): Allied/Coalition COP and Related Applications
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): Maritime MPE and BICES-X Events
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): Cyber Security Events
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Allied/Coalition Maritime Environment (ACME): Publication Stewardship Bi-Annual Events
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2144
                                         Space & Elec Warfare Engineering
                                         
                                             222.046
                                             33.238
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             255.284
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Space and Electronic Warfare Engineering(SEW) funding profile transferred to PE 0606355N.
                                             To support Navy objectives in advancing Information Warfare (IW) capabilities, the Space and Electronic Warfare (SEW) Engineering project provides five main functions:

(1) Develop the architectures, specifications and standards, tools, and processes to support a single integrated Navy plan for cybersecurity. These engineering artifacts provide Navy specific guidance to drive common and consistent implementation of security controls across current and future Navy Programs of Record/projects. This eliminates redundancies and inefficiencies characteristic of previous stove-pipe development efforts in which each system addressed security individually. These efforts enable a standardized approach to move out faster to improve the Navy's cyber resiliency. 

(2) Provide the cybersecurity vulnerability and functional test capability which supports cybersecurity test requirements and the Command, Control, Communications, Computers, Intelligence (C4I) components of USS Secure. USS Secure is a cyber assessment program within the Navy. This System of Systems (SoS) (Afloat, Aloft, C4I & Shore) capability in a test laboratory environment provides a rapidly re-configurable capability that integrates maritime hardware systems into a virtual platform. This platform level SoS provides cybersecurity research, development, test and evaluation, and training, not otherwise possible. This combination of Systems Commands (SYSCOM) laboratories, cyber ranges, and Red Teams simulating Navy platforms in operational maritime environments is critical for effectively evaluating cyber threats against specified mission threads.

(3) Define an integrated Enterprise Architecture to support design, development and delivery of integrated Navy Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. This architecture reflects current (as-is) and future (target) end states to support technical analyses, program planning, and enterprise-level investment decisions across IW capabilities. Perform mission based system of systems analysis to ensure integration and interoperability, and validate end-to-end warfighting capabilities to quickly address emerging threats. 

(4) Provides engineering tools and processes to drive rigorous Systems Engineering discipline across the acquisition lifecycle to support rapid development and delivery of secure and interoperable C4ISR, Business IT, and Space Systems capabilities that meet Fleet requirements. Conduct Systems Engineering Technical Reviews (SETRs) to provide independent, objective assessments of technical maturity and compliance with applicable architectures, specifications and standards across IW capabilities. 

(5) The Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX) provides a means to demonstrate and evaluate the interoperability of United States (US), North Atlantic Treaty Organization (NATO), and coalition information sharing systems.
                                             
                                                 
                                                     Cybersecurity Architecture, Specifications and Standards
                                                     
                                                         
                                                             8.460
                                                             0
                                                             - Continued to develop the architectures, specifications, and standards that provide the technical foundation of a single, integrated Navy plan for cybersecurity in accordance with changes in the threat environment, advances in technology, and evolving Department of Defense (DoD) guidance.
- Enforced implementation guidance for Navy Information Assurance (IA) (cybersecurity) standards to ensure inclusion in design requirements and development and production contracts that touch or influence cybersecurity designs for Navy networks.
- Assessed Navy Programs of Record (PoR) plans for implementation of cybersecurity controls, assessed compliance to determine cyber risk with IA Technical Authority (TA) cybersecurity architectures and standards, and performed risk assessments that articulate systems' ability to effectively support operational missions in various cyber conditions. 
- Continued Defense-in-Depth Functional Implementation Architecture Network Transformation (DFIANT) work across Naval Systems Commands (SYSCOMs) to develop domain-specific implementations of the Defense-in-Depth Functional Implementation Architecture (DFIA) by defining control points, IA and logical attributes, controlling parameters, and inheritable security controls to establish a layered approach to cybersecurity.
- Defined enterprise-level engineering requirements to support effective implementation and integration of Navy Cybersecurity Situational Awareness (NCSA) tools to enable command and control of Navy networks under all cyber conditions.
- Continued to assess Acquisition Category (ACAT) programs compliance with Information Technology (IT),IA, and TA architectures, specifications and standards.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Cybersecurity Architecture, Specifications and Standards funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 Cybersecurity Architecture, Specifications and Standards funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Cybersecurity Vulnerability & Functional Test Capability
                                                     
                                                         
                                                             20.833
                                                             2
                                                             - Established plans and procurement of cybersecurity test capabilities and the Command, Control, Communications, Computers, Intelligence (C4I) components of the USS Secure, a cross-SYSCOM distributed Cyber test capability in support of cybersecurity testing. Procured two (2) laboratory assets, one (1) force-level and one (1) unit-level, to establish Command, Control, Communications, Computers, Intelligence (C4I) suites for testing the System of Systems (SoS) cyber capabilities in an end-to-end environment.
- Initiated Non-Recurring Engineering (NRE) and testing to evaluate the compliance efforts of Programs of Record (PoRs) with the Department of Defense (DoD) and the Department of Navy (DoN) cybersecurity Test and Evaluation (T&E) policies, directives and requirements.
- Designed the capability to test operationally representative C4I baselines including force level platforms, unit level platforms, and associated shore services and transport capabilities.
- Developed and matured connectivity (including assessment and authorization) strategies to combine Systems Command (SYSCOM) laboratories, cyber ranges, and Red Teams to develop more accurate simulations of Navy platforms in operational maritime environments allowing for critical, effective, and expeditious evaluation of cyber threats against specified mission threads.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Cybersecurity Vulnerability & Functional Test Capability funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 Cybersecurity Vulnerability & Functional Test Capability funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Enterprise Architecture
                                                     
                                                         
                                                             0.716
                                                             0
                                                             - Continued development of an overarching Space and Naval Warfare Systems Command (SPAWAR) Enterprise Architecture with associated specifications, standards and profiles to support effective engineering, design, development, acquisition, and delivery of Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. 
- Continued to develop the Architecture Data Repository as the single, authoritative source of validated engineering artifacts with associated technical performance attributes.  
- Continued development of Model Based System Engineering (MBSE) capabilities, processes and tools to support complex SoS technical performance gap analysis and trade recommendations by identifying capability gaps and overlaps, interoperability issues, and cybersecurity risks between Navy SoS capabilities.  
- Continued to refine the Integration and Interoperability (I&I) Capability framework to support development of mission threads in order to perform System of Systems (SoS) analyses of how well systems operate together across the Naval enterprise to deliver validated warfighting capabilities. 
- Continued to evolve Assured Command and Control (C2), Battlespace Awareness, and Integrated Fires (IF) Integrated Capabilities Technical Baselines (ICTBs) to ensure Information Warfare (IW) capabilities align to mission-specific kill chains to reduce interoperability seams across the supporting SoS.
- Ensured alignment of ICTBs development to emerging Digital Warfare Office (DWO) objectives for increased interoperability and information sharing across weapons, sensors, and shooters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Enterprise Architecture funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 Enterprise Architecture funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     SYSCOM Systems Engineering
                                                     
                                                         
                                                             2.197
                                                             0
                                                             - Performed Systems Engineering Technical Reviews (SETRs) of acquisition programs ensuring compliance with statutory and regulatory directives, as well as applicable Information Technology (IT) and Information Assurance (IA) Technical Authority (TA) architectures, specifications, standards and profiles.
- Developed inputs and performed technical reviews of formal acquisition and engineering documentation to ensure the application of sound systems engineering analysis and design principles to system planning requirements, design, testing, and supportability. Provide independent technical analyses to support Milestone Decisions.
- Continued to conduct Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) certifications through design and testing analysis, ensuring C4ISR delivery to the platform (shore, surface ship, submarine) is validated to meet the operational need and is interoperable with platform, force level, and joint/allied/coalition forces.
- Assessed opportunities to leverage existing processes to define a more holistic cyber certification that moves toward assessments of groups of platforms (i.e., Carrier Strike Groups) and the overall cyber risk to performing operational missions.
- Continued to perform engineering evaluations, assessments of compliance with authoritative architectures and technical standards, and provided expertise to address technical issues in the following domains: C2; Intelligence, Surveillance, & Reconnaissance/Information Operations (ISR/IO); Space Systems, Business Information Technology (IT); and Communications & Networks.
- Continued maturation of the Space and Naval Warfare Systems Command (SPAWAR) Engineering Competency Development Model (CDM) framework by defining CDM roles for IT Engineers, Cybersecurity Engineers and Software Systems Engineers.  
- Developed and piloted a Competency Assessment Process and established IT requirements for an integrated talent management dashboard.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 SYSCOM Systems Engineering funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 SYSCOM Systems Engineering funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX)
                                                     
                                                         
                                                             1.032
                                                             0
                                                             -Continued to develop interoperability and information sharing through coalition engagement, technology, demonstrations, and assessments leading to improvements of Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) systems within the Navy and in conjunction with Joint Services and Coalition efforts.
-Continued to pursue and utilize greater Pacific Command (PACOM) and Southern Command (SOUTHCOM) Partner Nation engagement by fostering a connected, distributed experimentation environment suitable for expanded experimentation in those areas to include innovative enhancements such as Commercial Solutions for Classified (CSFC).
-Continued to enhance interoperability across North Atlantic Treaty Organization (NATO) and affiliated Coalition Partners by participating in the planning and execution of CWIX.
-Continued to assess Coalition Interoperability assurance, validation, and verification as related to the engineering and execution of the Mission Partner Environment (MPE) via the Coalition Interoperability Assurance Validation (CIAV) infrastructure.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 CWIX funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 CWIX funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Space and Electronic Warfare (SEW) Engineering is a non-acquisition program that develops, tests, implements technical authority, and validates naval Navy Command, Control, Communications, Computers, Intelligence,
Surveillance, and Reconnaissance (C4ISR); provides integrated Architecture products and supports C4ISR systems engineering processes and standards. Activities include acquiring intellectual capital in emerging technical areas through contracts providing technical engineering expertise and surge capacity for emerging tasks.
                                             The SEW engineering program will employ rigorous and consistent system engineering practices in an evolving value model to support development and deployment of shipboard, undersea, and land based capabilities based on mission and performance requirements, integrated enterprise architectures, model-validated solutions, and sustainment and supportability needs for the Command and Control (C2), Intelligence, Networks, Communications, Space, and Business Information Technology (IT) domains.

Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX) Performance Metrics: Three key metrics: (1) Interoperability and compliance with Naval (Navy and Marine Corps), joint, coalition and other non-governmental organization architectures, systems and equipment; (2) Compliance with Defense Information Services Agency (DISA), National Security Agency (NSA), and other joint and coalition information assurance and security standards; and (3) warfighter utility assessment across the joint and coalition spectrum. Specific metrics validate performance of individual technologies participating in CWIX as well as in other venues as appropriate.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Cybersecurity Architecture, Specifications and Standards
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.667
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.667
                                                            
                                                        
                                                         
                                                             Cybersecurity Architecture, Specifications and Standards
                                                             C
                                                             CPFF
                                                             AUSGAR
                                                             San Diego, CA
                                                             
                                                                 5.667
                                                                 
                                                                     1.164
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.831
                                                            
                                                        
                                                         
                                                             Cybersecurity Architecture, Specifications and Standards
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 4.145
                                                                 
                                                                     1.270
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.415
                                                            
                                                        
                                                         
                                                             Cybersecurity Architecture, Specifications and Standards
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 10.502
                                                                 
                                                                     3.090
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.592
                                                            
                                                        
                                                         
                                                             Cybersecurity Architecture, Specifications and Standards
                                                             C
                                                             CPFF
                                                             BAH
                                                             McLean, VA
                                                             
                                                                 7.631
                                                                 
                                                                     2.936
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.567
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.452
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.452
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability
                                                             WR
                                                             SSC PAC`
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.932
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.932
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability
                                                             C
                                                             CPFF
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     4.638
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.638
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability.
                                                             C
                                                             CPFF
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     6.986
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.986
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability
                                                             WR
                                                             SSC LANT'
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     1.825
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.825
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             SEW Development Support/Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 78.537
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 78.537
                                                            
                                                        
                                                         
                                                             SEW/C4I Technology Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.985
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.985
                                                            
                                                        
                                                         
                                                             MDA Prototype SE Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.376
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.376
                                                            
                                                        
                                                         
                                                             Enterprise Architecture
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.630
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.630
                                                            
                                                        
                                                         
                                                             Enterprise Architecture
                                                             C
                                                             CPFF
                                                             AUSGAR
                                                             San Diego, CA
                                                             
                                                                 2.120
                                                                 
                                                                     0.322
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.442
                                                            
                                                        
                                                         
                                                             Enterprise Architecture
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 1.121
                                                                 
                                                                     0.107
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.228
                                                            
                                                        
                                                         
                                                             Enterprise Architecture
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 2.765
                                                                 
                                                                     0.287
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.052
                                                            
                                                        
                                                         
                                                             SYSCOM Systems Engineering
                                                             C
                                                             CPFF
                                                             AUSGAR
                                                             San Diego, CA
                                                             
                                                                 4.645
                                                                 
                                                                     1.297
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.942
                                                            
                                                        
                                                         
                                                             SYSCOM Systems Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 6.239
                                                                 
                                                                     0.638
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.877
                                                            
                                                        
                                                         
                                                             SYSCOM Systems Engineering
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 0.940
                                                                 
                                                                     0.262
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.202
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             SEW Eng/CWIX/JRAE
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 48.685
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 48.685
                                                            
                                                        
                                                         
                                                             SEW Eng/CWIX
                                                             MIPR
                                                             Defense Information Systems Agency
                                                             Arlington, VA
                                                             
                                                                 0.709
                                                                 
                                                                     0.115
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.824
                                                            
                                                        
                                                         
                                                             SEW Eng/CWIX
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 4.526
                                                                 
                                                                     0.576
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.102
                                                            
                                                        
                                                         
                                                             SEW Eng/CWIX
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 0.711
                                                                 
                                                                     0.223
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.934
                                                            
                                                        
                                                         
                                                             SEW Eng/CWIX
                                                             C
                                                             CPFF
                                                             AUSGAR
                                                             San Diego, CA
                                                             
                                                                 0.374
                                                                 
                                                                     0.118
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.492
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             ACQ Workforce Fund
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.071
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.071
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2144
                                                     
                                                         
                                                             Cybersecurity Specifications and Standards: Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity Specifications and Standards: Technical Authority Board (TAB) Approval
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity Architecture: Defense-in-Depth Functional Implementation Architecture (DFIA) Instantiations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity Vulnerability & Functional Test Capability: FY18 Procurement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Coalition Warrior Interoperability Demonstration/Coalition Warrior Interoperability Experiment (CWID/CWIX): Schedule as directed by the JMO during execution year
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2147
                                         ISR  Architecture
                                         
                                             1.482
                                             0.689
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.171
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, the Intelligence, Surveillance, and Reconnaissance (ISR) funding profile transferred to PE 0606355N.
                                             Integrated architectures provide a technical framework for assessing capability gaps and performance of individual systems and System of Systems (SoS) and their ability to effectively provide the desired effects to support warfighting missions. They also serve as a means to influence and drive Programs of Record (PoR) toward a common, more efficient state that promotes interoperability and security.

The Naval Intelligence, Surveillance, and Reconnaissance (ISR) Reference Architecture project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment and Intelligence Community Information Technology Environment and Space & Naval Warfare Systems Command-wide Enterprise Architecture policies. This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR PoR progress in conforming to a single Navy architecture. These efforts will help reduce Information Technology/ISR infrastructure complexity and variances, making it easier to manage, operate and defend our ISR capabilities, and help inform investment decisions across the Navy's ISR enterprise to support Assured Command and Control, Battlespace Awareness and Integrated Fires.

This effort encompasses the documentation and analysis of current ISR enterprise architectures to inform and guide requirements for target architecture development and performance requirements to support full use and incorporation of ISR capabilities to advance Navy operations afloat. The associated studies will produce both technical and non-technical implementation guidance across the Doctrine, Organization, Training, Material, Leadership, Personnel and Facilities spectrum.
                                             
                                                 
                                                     Intelligence, Surveillance, and Reconnaissance (ISR) Architecture
                                                     
                                                         
                                                             0.689
                                                             0
                                                             -Continued to analyze the current ISR capabilities of afloat, ashore, joint, and national systems within mission contexts to demonstrate gaps and overlaps in Information Warfare capabilities and document in engineering artifacts and architectures. Performed trade space analysis and develop and quantify solutions using technical and operational performance parameters.
-Continued to build on the documentation and analysis of the enterprise ISR capabilities to support System of Systems (SoS) engineering assessments to identify integration and interoperability gaps, trades, and solutions to support investment decision-making across the ISR portfolio.
-Continued to integrate the National, Joint, and Naval ISR architectures within mission contexts to identify functional capacities, materiel integration and interoperability gaps and overlaps, as well as any policy and doctrine impacts.
-Continued to perform verification and validation (V&V) to ensure Intelligence, Surveillance, & Reconnaissance (ISR) architecture and analytic products accurately capture system performance specifications. 
-Continued to capture all architectural data in the Space and Naval Warfare Systems Command (SPAWAR) analysis tool suite to support rigorous engineering assessments and architecture excursions against solution alternatives.
-Ensured alignment and interoperability between ISR Architectures and Joint Information Enterprise, Intelligence Community Information Technology Enterprise and SPAWAR Enterprise Architectures.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 ISR Architecture funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 ISR Architecture funding resides under PE 0606355N Warfare Innovation Management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The Naval ISR Architecture project is a non-acquisition program that provides integrated architecture products, engineering analysis of current and target/future capabilities to identify capability gaps and shortfalls, and provides solution recommendations. These combined efforts support the ability to articulate risks, and align/prioritize investment decision recommendations within the ISR domain for the Navy.
                                             The Naval (Navy and Marine Corps) ISR Reference Architecture effort will use consistent systems engineering practices to support development of integrated ISR enterprise architectures, and model-validated solution recommendations against quantified technical and operational performance parameters.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             ISR Architecture
                                                             C
                                                             CPFF
                                                             METRON
                                                             Reston, VA
                                                             
                                                                 1.382
                                                                 
                                                                     0.582
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.964
                                                            
                                                        
                                                         
                                                             ISR Architecture
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.100
                                                                 
                                                                     0.107
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.207
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2147
                                                     
                                                         
                                                             ISR Architecture: Expand Mission Threads
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ISR Architecture: FY18 Conduct Gap / COA Analysis
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ISR Architecture: Governance - Develop Standards
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ISR Architecture: Governance - Develop Structure
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2356
                                         Maritime Concept Generation & Development
                                         
                                             27.209
                                             6.206
                                             7.230
                                             5.263
                                             5.263
                                             8.662
                                             9.179
                                             9.407
                                             9.595
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Maritime Concept Generation and Development (MCGD) funding provides naval warfare subject matter expertise, experiment planning expertise, Modeling and Simulation (M&S) support, and analysis expertise to enable execution of the planned experiment efforts (and the individual experiment initiatives contained within) in the areas of Electromagnetic Maneuver Warfare (EMW), Mine Warfare, Naval Force Integration, Operational Level of War/Tactical Level of War Integration, and emerging Naval concepts.
Typical deliverables for each experimental effort include:
- Experiment control plan
- Data Collection and Analysis Plan (DCAP)
- Experiment Analysis Summary Reference Document
- Experiment Engineering Plan
- Final Experiment Report (with Doctrine, Organization, Training, Materiel, Leadership, and Personnel (DOTMLP) recommendations)
- New/refined doctrine/Tactics, Techniques and Procedures (TTP) 

The Maritime Concept Generation and Concept Development project funds four main efforts:
(1) Provides critical concept development and experimentation manpower and warfighting subject matter expertise aligned with the Concept Generation/Concept Development (CG/CD) program. The priorities for the CG/CD program are to develop concept/concept of operations and explore near/far-term technological and non-technological solutions to war fighting gaps across all naval warfare areas. The associated experimentation efforts include planning, systems engineering and integration, modeling and simulation support, event execution,
data collection, analysis, and assessment for a wide-range of experimentation efforts including the examination of prototypes, tactical development and evaluation, support for Science and Technology (S&T) innovation, and program of record system development; venues such as workshops, seminars, war games, limited objective experiments, limited technical experiments, and live at-sea events are used to execute these experimentation efforts.
(2) Provides naval warfare subject matter expertise, experiment planning expertise, and analysis expertise to plan, execute, and assess experimentation for the fleets and warfighting development centers (WDC) at the operational and tactical levels. This includes a focus on WDC integration role, maritime command and control (C2), advanced cross-domain warfighting, and maritime operations centers (MOCS)/operational level of war (OLW) lines of operations. Seeks to solve fleet-identified warfighting gaps (referenced within the Integrated Prioritized Capability Lists (IPCL), Urgent Operational Needs Statements (UONS), Fleet Commander's Guidance, etc.). The experimentation and prototyping efforts support the "last tactical mile" of many Navy S&T programs by supporting those programs where the technology is mature enough, but requires evaluation on or by a "fleet asset" - ships, airplanes, submarines, and sailors.
(3) Provides modeling and simulation (M&S) support to Navy experimentation efforts. M&S is used to stimulate decision making during seminar-style and system war gaming experiments and provides the simulated operational environment and capabilities with high-fidelity models such as the Joint Semi-Automated Force (JSAF) program. Additionally, where applicable, the Navy Simulation System (NSS) "Monte Carlo" model is also used to give high confidence solutions and outcomes to complex warfighting problems.
(4) Provides for focused, solution-driven tactics development and evaluation through experimentation. This effort is focused on developing near-term doctrine solutions to address specific fleet-identified tactical issues.

Maritime Concept Generation and Concept Development products include:
- Concepts (signed by the CNO that influence future funding and technological development)
- Enabling concepts
- Concepts of operations (CONOPS)
- Final experimentation reports (including findings, insights, and recommendations and DOTMLPF change recommendations and plans for action)
- Experiment Analysis Summary Reference Documents
- New/revised doctrinal and Tactics/Techniques/Procedures publications
- White papers (think pieces) intended to generate further discussion within Navy leadership
Specific products are listed in the Accomplishments/Plans section of this exhibit.
                                             
                                                 
                                                     Maritime Concept Generation and Development
                                                     
                                                         
                                                             6.206
                                                             0
                                                             New FY18 experiment efforts through Maritime Concept Generation and Development (MDGD); Continued to provide naval warfare subject matter expertise, experiment execution expertise, and analysis expertise to conduct experimentation on emerging warfighting capabilities as identified by Navy Fleets; identified fleet warfighting deficiencies through experimentation; identified and captured innovative solutions for fleet experiments that address prioritized fleet warfighting gaps; and identified suitable events to support the execution of the following Experimentation Campaigns:

ELECTROMAGNETIC MANEUVER WARFARE (EMW) EXPERIMENTATION
Conducted multiple events designed to synchronize and align experiment initiatives with EMW campaign tasks to provide solutions to EMW capability gaps and to ensure development of doctrine is synchronized with the introduction of new technology in order to provide the Fleet and Fleet trainers with required capabilities at the tactical and operational levels. Specific events will be/were completed in FY18 include:

FLEET TACTICAL GRID ENABLERS 2018 AT-SEA EXPERIMENT - This continued effort to operationalize the Fleet Tactical Grid leveraged STORMFORCE 2018, a National Security Agency (NSA)-sponsored Five Eyes tactical signals intelligence (SIGINT) interoperability-focused experiment from 07-11 May 2018 to examine and enhance integration and interoperability of sensors, networks, data fusion, and analytic capabilities across national, theater, and organic platforms. The effort also involved an MQ-4C Triton Workshop completed 22-24 May 2018 that examined concepts of operation and employment of the Triton unmanned air system in preparation for an early operational deployment in late 2018. The final phase of this effort occurred during exercise VALIANT SHIELD 2018 from 11-23 September 2018.

ASSURED COMMAND AND CONTROL (AC2) PROTOTYPE AT SEA EXPERIMENT - This effort, scheduled for September 2018, leveraged fleet assets and at-sea time to conduct an extended evaluation of an emerging technology in support of EMW objectives.

MARITIME CYBERSPACE EXPERIMENT - This classified effort built upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary cyber threats.

COUNTER-UNMANNED SYSTEMS (C-UXS) EXPERIMENT SERIES - This effort built upon the 2017 counter-UAV experiment by examining emerging TTPs and technologies to counter the proliferation of unmanned undersea, surface, and air vehicles. The series involved three distinct efforts: the observation of at-sea testing of non-kinetic counter-UAS technologies from October - December 2017; a counter small UAS (C-sUAS) TTP workshop from 13-16 February 2018, and the Black Dart Maritime at-sea experiment of several kinetic and non-kinetic C-UxS capabilities from 04-08 June 2018. Black Dart Maritime also included a demonstration of ONR's unmanned system "super swarm" capability.

RIMPAC 18 AT-SEA EXPERIMENT - This event, scheduled for June through August 2018 in partnership with Commander, Third Fleet, leveraged the fleet assets and at-sea time associated with a major Pacific fleet training exercise, Rim of the Pacific (RIMPAC) 2018. The effort evaluated technology and/or TTP-related initiatives to close warfighting gaps identified across multiple POM-20 Integrated Prioritized Capability Lists (IPCLs).

SPECTRAL TSUNAMI 2018 SEMINAR WAR SIMULATION - This event, scheduled for 09-13 July 2018 and sponsored by OPNAV N2N6, was comprised of stakeholders from across the Navy to define the baseline warfighting scenario and existing technical capabilities to form an Integrated Technical Capabilities Baseline (ITCB). The war simulation identified areas of strengths and weaknesses, areas for improving operational effectiveness and hardware/software changes necessary to improve existing POR systems or suggest requirements for new capability. The war simulation built upon the results of the 2017 war simulation and the scope was expanded to include select coalition capabilities and participants.

STRIKE GROUP-ORGANIC, LONG ENDURANCE UNMANNED AERIAL VEHICLE (UAV) experiment (now referred to as the Maritime - Medium Altitude Long Endurance (MALE) UAS Workshop) - This effort, scheduled for 24-27 July 2018, examined the employment of long endurance UAVs organic to a Carrier or Expeditionary Strike Group - a capability that will provide unit level ships with the ability to transport intelligence, surveillance, and reconnaissance (ISR) and strike payloads long distances from the host platform.

OFFICE OF NAVAL RESEARCH (ONR) TECHNOLOGY INNOVATION GAMES (TIGS).  This series of workshops executed in conjunction with ONR gave Fleet operators the opportunity to examine emerging capabilities and determine potential concepts of employment to effectively incorporate innovative capabilities into Fleet warfighting missions and tasks.  Technologies examined include: High Power Joint Electromagnetic Non-Kinetic Strike (HIJENKS); Medium Displacement Unmanned Surface Vessel (MDUSV) Anti-Submarine Warfare (ASW) Concept of Employment; and Unmanned System Super Swarms.

NAVAL FORCE INTEGRATION EXPERIMENTATION
Naval Force Integration experimentation in 2018 examined integration and interoperability issues associated with coordinated USN-USMC operations. The primary goal was to reexamine Navy and Marine Corps organizational and command relationships in order to enable effective Naval operations across the maritime domain. Specific events completed in FY18 include:

NAVAL INTEGRATION IN SUPPORT OF DISTRIBUTED MARITIME OPERATIONS (NI-DMO) War Simulation - Originally called Littoral Operations in a Contested Environment (LOCE), this USFF and MARFORCOM sponsored war simulation, completed 05-09 February 2018, focused on operational level objectives and examined how a Fleet Commander task organizes to achieve sea control in complex, contested environments.

MINE WARFARE (MIW) EXPERIMENTATION
Through workshops, war simulations and at-sea events, the FY18 efforts continued to examine TTP and Command and Control (C2) construct for the future Mine Counter Measures (MCM) force as new programs of record and unmanned systems come on line, and legacy systems begin to decommission. Specific events completed in FY18 include:

COMSIXTHFLT MCM WORKSHOP - This effort, completed 27 February - 02 March 2018, examined current and planned Navy MCM equipment (manned and unmanned) and evaluated concepts of employment with an overall goal of developing a product that merges overall Fleet requirements.

OPERATIONAL LEVEL OF WAR/TACTICAL LEVEL OF WAR (OLW/TLW) INTEGRATION EXPERIMENTATION
Another CUSFF/CPF designated focus area for experimentation in 2018, OLW/TLW Integration experiments examined current and emerging tactics, techniques, and procedures (TTPs) and current and emerging technologies with a goal of identifying innovative solutions that will support the capstone naval concept of a Fleet Design based on integration, distribution, and maneuver. Specific events completed in FY18 include:

NAVY INTEGRATED FIRES ELEMENT (NIFE) Workshop - This June 2018 effort examined and refined a draft NIFE Tactical Memorandum (TACMEMO) to facilitate transition of TTP to formal doctrine and development of training requirements at the OLW and TLW in support of enhanced maritime targeting capabilities.

SPACE EXPERIMENTATION SERIES - This effort built upon the findings and recommendations of the 2017 Space war simulation in order to further explore the optimization of space-based capabilities in support of the maritime environment. The effort included a SATCOM workshop completed 20-22 March 2018 in Colorado Springs, CO and an at-sea evaluation of TTP during exercise Pacific Sentry 18-3.

FOR FY18 CONCEPT GENERATION/CONCEPT DEVELOPMENT (CG/CD)
Continued Concept Generation/Concept Development (CG/CD) development efforts that carried over from FY17:
Completed final draft of the Distributed Maritime Operations (DMO) concept and submitted to the OPNAV staff for the Chief of Naval Operations' review and signature.
Continued development of the Expeditionary Advanced Base Operations concept in coordination with United States Marine Corps.
Continued development of the Maritime Maneuver: Theater Support in a Contested Environment Fleet Concept of Operations.
                                                        
                                                    
                                                     
                                                         
                                                             7.230
                                                             0
                                                             Through FY19 Maritime Concept Generation and Development (MDGD) experiment efforts, Navy will continue to provide experiment, analytical and naval mission subject matter expertise support throughout the planning and execution process; identify fleet warfighting deficiencies through experimentation; identify and capture innovative solutions for fleet experiments that address prioritized fleet warfighting gaps; and identify suitable events to support the execution of the following Experimentation Campaigns:

FLEET DESIGN EXPERIMENTS
In keeping with the CNO's Design for Maintaining Maritime Superiority, the Fleet Design concept has been developed and approved. Continuing the development of the supporting doctrine, Tactics, Techniques and Procedures (TTP), command and control (C2) as well as the integration and interoperability required between weapon systems and decision makers requires a methodical experimental approach. FY19 experiments (both at-sea and via war simulations) will strive to achieve the objectives as laid out in the Fleet Design campaign plan. 

HUMAN-MACHINE INTEGRATION (HMI) OF ARTIFICIAL INTELLIGENCE (AI) EXPERIMENTATION - This effort will examine the incorporation of AI capabilities into Naval technologies, TTPs, and C2 processes such as the development of AI-enabled Tactical Decision Aids that autonomously transition data into information.

ELECTROMAGNETIC MANEUVER WARFARE (EMW) EXPERIMENTATION
Navy will conduct multiple events designed to synchronize and align experiment initiatives with electromagnetic maneuver warfare (EMW) tasks to provide solutions to EMW capability gaps and to ensure development of doctrine and TTP is synchronized with the introduction of new technology and provides the Fleet and Fleet trainers with required doctrine tools at the tactical and operational levels. Specific events planned for FY19 include:

FLEET TACTICAL GRID ENABLERS At-Sea Experiment - This effort will examine and enhance the integration and interoperability of sensors, networks, data fusion, and analytic capabilities across national, theater, and organic platforms to explore the vision for a Fleet Tactical Grid.

OFFICE OF NAVAL RESEARCH (ONR) TECHNOLOGY INNOVATION GAMES (TIGS).  This series of workshops executed in conjunction with ONR will give Fleet operators the opportunity to examine emerging capabilities and determine potential concepts of employment to effectively incorporate innovative capabilities into Fleet warfighting missions and tasks.  Four workshops are planned for FY19 to examine Cross-Platform Integration and Vector Assessment, Arctic Mobile Observing System, Expeditionary Maneuver/Mine Warfare, and Fast Agile Naval Technology Munition Supercavitating Torpedo Prototype (F-STEP).

MARITIME CYBERSPACE EXPERIMENT - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary cyber capabilities.

PANDARRA WAVE 19 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary Intelligence, Surveillance, and Reconnaissance (ISR) capabilities.

RED NITRUM 19 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary capabilities.

COUNTER-UNMANNED SYSTEMS (C-UXS) EXPERIMENT SERIES - This effort will build upon prior year experimentation by examining emerging TTPs and technologies to counter the proliferation of unmanned undersea, surface, and air vehicles. The series will consist of workshops focused on countering various types of unmanned systems culminating in an at-sea cross domain Counter-Unmanned Systems (C-UxS) experiment.

NAVAL FORCE INTEGRATION EXPERIMENTATION
Naval Force Integration experiments (workshops, war simulations, and at-sea events) will examine integration and interoperability issues associated with coordinated USN-USMC operations. The primary goal of the campaign is to reexamine Navy and Marine Corps organizational and command relationships in order to enable effective Naval operations across the maritime domain. Specific events planned for FY19 include:

LARGE SCALE EXERCISE (LSE) 2020 - In FY19, this planning effort will support the execution of LSE 2020 early in calendar year 2020; a Naval exercise at the Operational to Tactical Level of War in a maritime theater with assigned live and synthetic assets in stressing competitor conditions to provide a comprehensive assessment of the three enabling components of fleet design.

MINE WARFARE (MIW) EXPERIMENTATION
Through workshops, war simulations and at-sea events, the FY 19 efforts will continue to examine TTP and C2 construct for our future Mine Counter Measures (MCM) force as new programs of record and unmanned systems come on line, and legacy systems begin to decommission. Specific events planned for FY19 include:

MCM ADAPTIVE FORCE PACKAGES (AFP) At-Sea Experiment - This effort will examine the employment of USN MCM AFPs from alternative platforms.

OPERATIONAL LEVEL OF WAR/TACTICAL LEVEL OF WAR (OLW/TLW) INTEGRATION EXPERIMENTATION
OLW/TLW Integration experiments (workshops, war simulations and at-sea events) will examine current and emerging tactics, techniques, and procedures (TTPs) and current and emerging technologies with a goal of identifying innovative solutions that will support the capstone naval concept of a Fleet Design based on integration, distribution, and maneuver. Specific events planned for FY19 include:

DISTRIBUTED MARITIME OPERATIONS (DMO) Experimentation - This effort will address key Distributed Maritime Operations (DMO) concept action plan items such as a DMO War Simulation, a Fleet Organization War Simulation, an examination of Fleet Command and Maritime Operation Center (MOC) capabilities, and the employment of unmanned systems in support of DMO.

SPACE EXPERIMENT SERIES - This effort will build upon prior year experimentation on the employment of space-based capabilities and will focus on SATCOM Agility and MOC Space Integration through a series of workshops and at-sea events leveraging fleet exercises such as Pacific Sentry and Austere Challenge.

EMERGING CONCEPTS WAR SIMULATIONS - This effort will employ multiple seminar war simulations to examine emerging concepts such as Fleet Design, Distributed Maritime Operations, and multiple feeder concepts.

FOR FY19 CONCEPT GENERATION/CONCEPT DEVELOPMENT (CG/CD)
Continue Concept Generation/Concept Development (CG/CD) development efforts that carry-over from FY 2018:
Navy will finish enabling concepts for Fleet Design. This includes implementation of the Distributed Maritime Operations (DMO) concept Action Plan.
Additional concepts and CONOPs to be developed in FY19 will be determined through the CG/CD development process and additional external factors. Concepts under consideration include Unmanned Systems in support of DMO, Command and Control in support of DMO, Offensive Mine Warfare, Targeting in support of DMO, and Advanced Autonomous/Semi-autonomous Sustainment Systems.
                                                        
                                                         
                                                             5.263
                                                             0
                                                        
                                                         
                                                             5.263
                                                             0
                                                             Through FY20 Maritime Concept Generation and Development (MDGD) experiment efforts, Navy will continue to provide experiment, analytical and naval mission subject matter expertise support throughout the planning and execution process; identify fleet warfighting deficiencies through experimentation; identify and capture innovative solutions for fleet experiments that address prioritized fleet warfighting gaps; and identify suitable events to support the execution of the following Experimentation Campaigns:

FLEET DESIGN EXPERIMENTS
In keeping with the CNO's Design for Maintaining Maritime Superiority, the emerging concept ""Fleet Design"" has been developed. Continuing the development of the supporting doctrine, TTP, Command and control (C2) as well as the integration and interoperability required between weapon systems and decision makers requires a methodical experimental approach. FY20 experiments (both at-sea and via war games) will strive to achieve the objectives as laid out in the accompanying action/implementation plan. Specific events planned for FY20 include:

HUMAN-MACHINE INTEGRATION (HMI) OF ARTIFICIAL INTELLIGENCE (AI) EXPERIMENTATION - This effort will examine the incorporation of AI capabilities into Naval technologies, TTPs, and C2 processes such as the development of AI-enabled Tactical Decision Aids that autonomously transition data into information.

ELECTROMAGNETIC MANEUVER WARFARE (EMW) EXPERIMENTATION
Navy will conduct multiple events designed to synchronize and align experiment initiatives with EMW tasks to provide solutions to EMW capability gaps and to ensure development of doctrine and TTP is synchronized with the introduction of new technology and provides the Fleet and Fleet trainers with required doctrine tools at the tactical and operational levels. 

OFFICE OF NAVAL RESEARCH (ONR) TECHNOLOGY INNOVATION GAMES (TIGS).  This series of workshops executed in conjunction with ONR will give Fleet operators the opportunity to examine emerging capabilities and determine potential concepts of employment to effectively incorporate innovative capabilities into Fleet warfighting missions and tasks.  Potential technology to be examined in FY20 is not yet determined.

MARITIME CYBERSPACE EXPERIMENT - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary cyber capabilities.

PANDARRA WAVE 20 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary ISR capabilities.

RED NITRUM 20 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary electronic attack capabilities.

COUNTER-UNMANNED SYSTEMS (C-UXS) EXPERIMENT SERIES - This effort will build upon prior year experimentation by examining emerging TTPs and technologies to counter the proliferation of unmanned undersea, surface, and air vehicles. The series will consist of workshops focused on countering various types of unmanned systems culminating in an at-sea cross domain C-UxS experiment.

NAVAL FORCE INTEGRATION EXPERIMENTATION
Naval Force Integration experiments (workshops, War games, and at-sea events) will examine integration and interoperability issues associated with coordinated USN-USMC operations. The primary goal of the campaign is to reexamine Navy and Marine Corps organizational and command relationships in order to enable effective Naval operations across the maritime domain. Specific events currently planned for FY20 include:

LARGE SCALE EXERCISE (LSE) 2020 - This Naval exercise at the Operational to Tactical Level of War in a maritime theater with assigned live and synthetic assets in stressing competitor conditions will provide a comprehensive assessment of the three enabling components of fleet design - Integration, Distribution, and Maneuver.

MINE WARFARE (MIW) EXPERIMENTATION
Through workshops, war games and at-sea events, the FY20 efforts will continue to examine TTP and C2 construct for our future MCM force as new programs of record and unmanned systems come on line, and legacy systems begin to decommission.

OPERATIONAL LEVEL OF WAR/TACTICAL LEVEL OF WAR (OLW/TLW) INTEGRATION EXPERIMENTATION
OLW/TLW Integration experiments (workshops, war games and at-sea events) will examine current and emerging TTPs and current and emerging technologies with a goal of identifying innovative solutions that will support the capstone naval concept of a Fleet Design based on integration, distribution, and maneuver. Specific events planned for FY20 include:

DISTRIBUTED MARITIME OPERATIONS (DMO) Experimentation - This effort will address key DMO concept action plan items such as the examination of Fleet Command and Maritime Operation Center (MOC) capabilities, and the employment of unmanned systems in support of DMO.

SPACE EXPERIMENT SERIES - This effort will build upon prior year experimentation on the employment of space-based capabilities at the OLW/TLW. 

EMERGING CONCEPTS WAR GAMES - This effort will employ multiple seminar war games to examine emerging concepts such as Fleet Design, Distributed Maritime Operations, and multiple feeder concepts.

FOR FY20 CONCEPT GENERATION/CONCEPT DEVELOPMENT (CG/CD)
Continue CG/CD development efforts that carry-over from FY19:
Additional concepts and CONOPs to be developed in FY20 will be determined through the CG/CD development process and additional external factors. Concepts under consideration include Unmanned Systems in support of DMO, Command and Control in support of DMO, Offensive Mine Warfare, Targeting in support of DMO, and Advanced Autonomous/Semi-autonomous Sustainment Systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 Project 2356 funding request was reduced by $1.897 million to account for the availability of prior year execution balances. Further decreases are due to the implementation of major concepts experiments during FY19 which will shift focus to continuous concept generation/concept development efforts for FY20 resulting in less resources required.
                                                    
                                                
                                            
                                             This funding is used to acquire intellectual capital in emerging conceptual and technical areas through contracts providing expertise in concepts and experiment design, execution and analysis to mitigate fleet-identified current and future war fighting gaps.
                                             Maritime Concept Generation and Development/Related Experimentation:
- Integrate emergent concepts and technologies, leading to rapid introduction of needed war fighting capabilities.
- Rapidly mature concepts, technologies, and doctrine.
- Develop near-term doctrine solutions to address specific fleet-identified tactical level / operation level issues.
- Develop recommended Doctrine, Organization, Training, Materiel, Leadership, and Personnel (DOTMLP) changes required to introduce emergent technology and tactics.
- Refine concepts and identify key performance levels necessary for implementation.
- Demonstrate feasibility and discriminate among competing concepts and implementation alternatives.
- Identify potential military effectiveness and risk.
- Evaluate how much of the new capability and attendant force structure is needed.
- Identify how to operate the new force and combine it with the legacy force.
- Focus on near, mid and long term war fighting challenges to realize increased war fighting effectiveness.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     The vast majority of the contract costs are for contract labor; primarily on two large Multi-Award contracts, one through DTIC (Defense Services MAC) and one through Joint Staff J-7 MAC.  Task orders on the DS MAC contract provide the majority of the Modeling & Simulation support for experimentation and some of the experiment planner support.  Task orders on the JS J-7 MAC provide the majority of the experiment design, planner, and execution support.
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                                                             Maritime Concept Generation and Development Efforts: Operational Logistics Concept
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                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Maritime Concept Generation and Development Efforts: Emergent Concepts and Enabling Concepts
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Maritime Concept Generation and Development Efforts: Fleet design / Distributed Maritime OPS Concept
                                                             
                                                                 
                                                                     3
                                                                     2018
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                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Maritime Concept Generation and Development Efforts: Electro-Magnetic Maneuver Warfare White Paper and Concept
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Maritime Concept Generation and Development Efforts: Littoral Operations in a Contested Environment Concept
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Maritime Concept Generation and Development Efforts: Develop Distributed Maritime Operations Concept / Enabling Concepts
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Undersea Domain Operating Concept Experimentation Campaign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Netted Sensors at Sea Experiment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Electromagnetic Maneuver Warfare Experimentation Campaign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: SPECTRAL TSUNAMI Wargame series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Navy Tactical Data Network At-Sea Experiment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: EMW At-Sea Experiment
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Logistic Force Assured C2 Wargame
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Unmanned System Swarm Campaign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Unmanned Systems Experimentation series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Krystal Sphinx at-sea Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Counter UAS demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: MDUSV workshop
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Health services support war game
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Unmanned Warrior workshop
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Radiant Delphi at sea experiment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Netted Sensors Wargame
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Fleet Design experiment campaign
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Counter UAS at sea experiment series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Fleet Battle Experiment 18
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Space Wargame
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Red Nitrum At-Sea Experiment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Pandarra Wave Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Maritime Cyberspace Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Trident Warrior Experiement Series (N2/N6 focused technologies)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: NIFC-CA / Counter-ISR War Game Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Fleet Tactical Grid Enablers At-Sea Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: NIFC-EW Fleet CONOPS Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: ONR Technology Innovation Game (TIG) Workshops
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: F-35C First Deployment War Game
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Naval Integration in support of Distributed Maritime Operations Exeriment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Mining Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: MCM Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Human-Machine INtegration (HMI) of Artificial Intelligence (AI) Experiementation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Navy Integrated Fires Element (NIFE) Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Fleet Deception Experiment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Maritime Cyberspace Exeriment Series
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Assured Command and Control Prototype Experiment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: FLEX in Large Scale Exercise (LSE) 2020
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Full Spectrum MIW Campaign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Naval Force Integration Campaign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Experimentation Efforts: Trident Warrior 18
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                                 0604786N
                                 (U)Offensive Anti-Surface Warfare Weapon Dev
                                 91
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     996.273
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                                     1429.876
                                
                                 Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.

The OASuW program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allows the U.S. Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

Budget Item Justification: OASuW-1
Funding supports the delivery of an EOC of OASuW-1 LRASM weapon system, including the transition of the LRASM demonstration design into a fielded air-launched weapon system, using an accelerated acquisition approach, with streamlined governance. The program is leveraging DoDI 5000.02i Model 4 to structure the acquisition strategy, which includes a highly integrated and concurrent transition design, integration, and developmental / operational test program to meet the EOC schedule required by the UONS. To manage the accelerated timeline and resulting concurrency, the program uses a structured Knowledge Point review process that support decisions regarding significant program events such as transition from design to integration phase and contract awards. These reviews also provide senior DoD leadership the opportunity to provide focused support and active management of technical and acquisition risk and are chaired by the Service Acquisition Executive, ASN(RDA). The knowledge points are similar to acquisition milestone reviews, but occur more frequently and are tailored to program-specific milestone events. Of note, the OASuW Increment I knowledge points are defined differently than GAO defines the same term and are tailored to program-specific milestone events. The program met statutory requirements associated with Milestone B at Knowledge Point 3. In addition to the Knowledge Point reviews, Executive Steering Board reviews, chaired by the MDA, are held at least monthly. Supporting these reviews, the associated engineering approach is designed to mitigate resulting risk by implementing a rolling-wave engineering progression based on the NAVAIR Systems Engineering Technical Review (SETR) process to enable detailed planning and decisions as the system matures. This process includes capstone SETR events that are tailored reviews using standard design review criteria.  The Technology Maturation efforts in FY 2015 through FY 2017 culminated in a system level Critical Design Review (CDR) level review at SETR 4.0. SETR 3.0 in 4QFY 2015 provided a CDR-level review to support the Knowledge Point 3 decision to initiate the Integration and Test phase for the All Up Round components.  SETR 5.0 held in 1QFY 2017 to support Knowledge Point 4 obtained MDA to enter into production.  Subsequent to baseline OASuW Increment 1, the LRASM capability improvements program which was initiated in FY 2019 includes continued reviews and test events to achieve incorporation of those improvements in future production units.

This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
                                 
                                     
                                         160.694
                                         143.062
                                         51.051
                                         51.051
                                    
                                     
                                         163.843
                                         139.261
                                         65.419
                                         65.419
                                    
                                     
                                         3.149
                                         -3.801
                                         14.368
                                         14.368
                                    
                                     
                                         
                                             -23.801
                                        
                                         
                                             20.000
                                        
                                         
                                             8.037
                                             0.000
                                        
                                         
                                             -4.888
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     14.338
                                                     14.338
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.030
                                                     0.030
                                                
                                            
                                        
                                    
                                     Baseline planned OASuW Increment 1 development ramped down in FY 2019.  LRASM capability improvements initiated in FY 2019 are planned to continue in FY 2020 through FY 2022 to ensure tactical dominance for the warfighter over a longer period of time by providing sanctuary employment against capital warships.  The additional funding supports development of capability enhancements to include range increase, improved communication capabilities, increased survivability and associated testing for LRASM to incorporate into future production units.
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                                         P449
                                         
                                             996.273
                                             163.843
                                             119.261
                                             65.419
                                             65.419
                                             40.438
                                             24.642
                                             0.000
                                             0.000
                                             0.000
                                             1409.876
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                                             Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.
                                             
                                                 
                                                     OASuW Development Program
                                                     
                                                         
                                                             163.843
                                                             0
                                                             The Integration and Test phase of the program will continue in FY 2018 focusing on B-1 fielding and completion of F/A-18 integration including carrier suitability testing. The final test assets will be delivered in FY 2018. The missile firings and associated modeling and simulation effort will continue the system performance test program. The program will complete Knowledge Point 5 in support of the Lot 2 procurement.  USAF EOC will be achieved on the B-1 (SETR 7.0) with Knowledge Point 6.
                                                        
                                                    
                                                     
                                                         
                                                             119.261
                                                             0
                                                             The Integration and Test phase of the program will continue in FY 2019.  The program will complete Knowledge Point 7 in support of the Lot 3 procurement.  USN EOC will be achieved on the F/A-18 (SETR 8.0) with Knowledge Point 8. Continued OASuW Increment 1 development (LRASM capability improvements) added to ensure tactical dominance for the warfighter over a longer period of time by providing sanctuary employment against capital warships.  This continued development expands the mission set to address evolving, persistent and dynamic threats and continues to fill gaps in strike warfare.
                                                        
                                                         
                                                             65.419
                                                             0
                                                        
                                                         
                                                             65.419
                                                             0
                                                             The Integration and Test phase of the program will continue in FY 2020 for the Long Range Anti-Shape Missile (LRASM) capability improvements efforts. Baseline OASuW Increment 1 development ramped down in FY 2019, however continued development for LRASM capability improvements is programmed to ensure tactical dominance for the warfighter over a longer period of time by providing sanctuary employment against capital warships.  This continued development expands the mission set to address evolving, persistent and dynamic threats and continues to fill gaps in strike warfare. The development and follow-on test efforts added include range increase, improved communication capabilities, and increased survivability.  These expanded mission set efforts will integrate into future Lot procurements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decreasing due to progression in developmental efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/2291
                                                     LRASM
                                                     
                                                         107.733
                                                         111.190
                                                         143.200
                                                         143.200
                                                         143.999
                                                         143.999
                                                         143.999
                                                         143.999
                                                         0.000
                                                         995.062
                                                    
                                                
                                                 
                                                     MPAF/8010
                                                     LRASM
                                                     
                                                         61.728
                                                         54.385
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         187.524
                                                    
                                                
                                            
                                             U.S. Navy WP,N funding supports the following quantities:

FY17 - 15 (FY17 funding procures 14 Lot 1 units and 1 unit that is priced at and part of the Lot 2 procurement)
FY18 - 34 (Lot 2)
FY19 - 35 (Lot 3)
FY20 - 48 (Lot 4)
FY21 - 48 (Lot 5)
FY22 - 48 (Lot 6)
FY23 - 48 (Lot 7)
FY24 - 48 (Lot 8)

U.S. Air Force MP,AF funding supports the following quantities:

FY17 - 19 (Lot 1)
FY18 - 16 (1 unit is priced at and part of FY 2017 Lot 1 procurement to achieve 20 total Air Force units in Lot 1; 15 units are with the FY 2018 Lot 2 procurement) 
FY19 - 15 (Lot 3)
                                             OASuW-1 is using an accelerated acquisition approach, with streamlined governance to transition the DARPA/ONR-demonstrated Long Range Anti-Ship Missile (LRASM) for use as an air-launched weapon from USAF and USN platforms.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM supports greater performance of the acquisition system and is demonstrating the delivery of performance at the speed of relevance; organizational structure that supports innovation with a rapid approach that dramatically decreases the timeline from development to fielding. The program is leveraging DoDI 5000.02i Model 4 to structure the acquisition strategy, which includes a highly integrated and concurrent transition design, integration, and developmental / operational test program which successfully met the Early Operation Capability (EOC) fielding schedule required by an Urgent Operational Need Statement (UONS) issued by the fleet. The program is structured in three phases: Technology Maturation, Integration and Test, and Procurement. To manage the accelerated timeline and resulting concurrency, the program uses a  structured Knowledge Point review process that support decisions regarding significant program events such as transition from design to integration phase and contract awards. These reviews also provide senior DoD leadership the opportunity to provide focused support and active management of technical and acquisition risk and are chaired by the Service Acquisition Executive, ASN(RDA) (delegated MDA), and the Deputy Director of DARPA. The knowledge points are similar to acquisition milestone reviews, but occur more frequently. Of note, the OASuW-1 knowledge points are defined differently than GAO defines the same term. Knowledge Point 1 supported program initiation and approval of the acquisition strategy ; Knowledge Point 2 supported evaluation of the preliminary design of the weapon system as well as release of the Request for Proposal for the Integration and Test phase; Knowledge Point 3 supported evaluation of the final (critical design review level)  weapon system design and initiation of/contract award for the Integration and Test phase; Knowledge Point 4 supports the procurement decision for Lot 1 EOC units; and Knowledge Point 5 supports Lot 2 procurement, Knowledge Point 6 supports USAF EOC decision, Knowledge Point 7 supports Lot 3 procurement and Knowledge Point 8 supports USN EOC decision. The program met the statutory requirements associated with Milestone B at Knowledge Point 3. In addition to the Knowledge Point reviews, Executive Steering Board reviews (also chaired by the MDA) are held at least monthly. Supporting these reviews, the associated engineering approach is designed to mitigate resulting risk by implementing a rolling-wave engineering progression based on the NAVAIR Systems Engineering Technical Review (SETR) process to enable detailed planning and decisions as the system matures. This process includes capstone SETR events that are tailored reviews using standard design review criteria. SETR 1.0 in FY 2014 provided a Systems Requirements Review. SETR 2.0 in FY 2015 provided a Preliminary Design Review level review of the system and supported Knowledge Point 2. SETR 3.0 in late 2015 provided a Critical Design Review (CDR) level review of the All Up Round in support of Knowledge Point 3, while SETR 4.0 in FY 2016 provided a CDR level review of the entire weapon system in support of Knowledge Point 4 in early FY 2017, along with flight test information.  The LRASM capability improvements program, which was initiated in FY 2019, includes continued reviews and test events to achieve incorporation of those improvements on future production units.
                                             The Knowledge Points are defined reviews with the Executive Steering Board comprised of Service Acquisition Executive, ASN(RDA) (delegated MDA) and the Deputy Director of DARPA to make program decisions at key points in the program life cycle in place of milestone reviews, but tailored to support the accelerated process. The acquisition program baseline was established at Knowledge Point 3.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Lockheed Martin Company (LMCO) costs includes all integration and test efforts, including the increase for LRASM capability improvements development initiated in FY 2019 by LMCO and associated sub-contractors to complete Knowledge Points 7 and 8 and the tailored qualification/flight test program. Software development tests on F/A-18 E/F and Systems Engineering Technical Review (SETR) 8.0 (USN EOC Readiness Review). FY 2020 primarily includes product development for LRASM capability improvements.
                                                     
                                                         
                                                             Product Development
                                                             C
                                                             CPIF
                                                             Lockheed Martin Missile and Fire Control
                                                             Orlando, FL
                                                             
                                                                 732.978
                                                                 
                                                                     113.819
                                                                     2017-10
                                                                
                                                                 
                                                                     71.251
                                                                     2018-10
                                                                
                                                                 
                                                                     42.066
                                                                
                                                                 
                                                                     42.066
                                                                     2019-10
                                                                
                                                                 21.950
                                                                 982.064
                                                                 978.393
                                                            
                                                        
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 59.863
                                                                 
                                                                     0.676
                                                                     2018-03
                                                                
                                                                 
                                                                     0.964
                                                                     2019-03
                                                                
                                                                 
                                                                     0.630
                                                                
                                                                 
                                                                     0.630
                                                                     2020-03
                                                                
                                                                 0.680
                                                                 62.813
                                                                 62.813
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Support costs consist of support from Government offices and Contractor Support experts associated with threat analysis, CONOPs, and Training and Tactical assessments in support of Knowledge Points 7 and 8, the integrated test program and Quick Reaction Assessment (QRA), and tactics development supporting USN EOC. FY 2020 includes continued support for the development efforts for LRASM capability improvements.
                                                     
                                                         
                                                             Government Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River,MD
                                                             
                                                                 6.770
                                                                 
                                                                     1.807
                                                                     2017-11
                                                                
                                                                 
                                                                     1.413
                                                                     2018-11
                                                                
                                                                 
                                                                     1.245
                                                                
                                                                 
                                                                     1.245
                                                                     2019-11
                                                                
                                                                 2.650
                                                                 13.885
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 39.547
                                                                 
                                                                     11.142
                                                                     2017-11
                                                                
                                                                 
                                                                     10.555
                                                                     2018-11
                                                                
                                                                 
                                                                     2.640
                                                                
                                                                 
                                                                     2.640
                                                                     2019-11
                                                                
                                                                 4.250
                                                                 68.134
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 3.398
                                                                 
                                                                     0.092
                                                                     2017-11
                                                                
                                                                 
                                                                     0.189
                                                                     2018-11
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.744
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             NSA
                                                             Ft. Meade, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             FFP
                                                             NSMA
                                                             Washington, DC
                                                             
                                                                 17.552
                                                                 
                                                                     5.435
                                                                     2017-12
                                                                
                                                                 
                                                                     8.676
                                                                     2018-12
                                                                
                                                                 
                                                                     1.015
                                                                
                                                                 
                                                                     1.015
                                                                     2019-11
                                                                
                                                                 2.100
                                                                 34.778
                                                                 32.864
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             USAF
                                                             Various
                                                             
                                                                 0.971
                                                                 
                                                                     0.190
                                                                     2017-10
                                                                
                                                                 
                                                                     0.040
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.201
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.505
                                                                 
                                                                     0.058
                                                                     2017-11
                                                                
                                                                 
                                                                     0.031
                                                                     2018-11
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.614
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWC AD
                                                             Lakehurst, NJ
                                                             
                                                                 0.411
                                                                 
                                                                     0.560
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.971
                                                            
                                                        
                                                         
                                                             Contractor Support
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 11.831
                                                                 
                                                                     0.425
                                                                     2018-07
                                                                
                                                                 
                                                                     0.480
                                                                     2019-07
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-07
                                                                
                                                                 1.000
                                                                 14.236
                                                                 14.236
                                                            
                                                        
                                                         
                                                             Contractor Support
                                                             C
                                                             FFP
                                                             Schafer Corporation
                                                             Arlington, VA
                                                             
                                                                 18.371
                                                                 
                                                                     2.373
                                                                     2018-06
                                                                
                                                                 
                                                                     2.736
                                                                     2019-06
                                                                
                                                                 
                                                                     3.140
                                                                
                                                                 
                                                                     3.140
                                                                     2020-06
                                                                
                                                                 3.200
                                                                 29.820
                                                                 32.377
                                                            
                                                        
                                                         
                                                             Mission Planning Support
                                                             C
                                                             CPFF
                                                             Northrup Grumman
                                                             Bethpage, NY
                                                             
                                                                 9.588
                                                                 
                                                                     0.400
                                                                     2017-10
                                                                
                                                                 
                                                                     0.969
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.957
                                                                 11.088
                                                            
                                                        
                                                         
                                                             Contractor Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.118
                                                                 
                                                                     0.717
                                                                     2017-10
                                                                
                                                                 
                                                                     0.730
                                                                     2018-10
                                                                
                                                                 
                                                                     0.743
                                                                
                                                                 
                                                                     0.743
                                                                     2019-10
                                                                
                                                                 1.650
                                                                 11.958
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             NRL
                                                             Various
                                                             
                                                                 1.576
                                                                 
                                                                     0.575
                                                                     2017-11
                                                                
                                                                 
                                                                     0.228
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.629
                                                            
                                                        
                                                         
                                                             Contractor Support
                                                             C
                                                             FFP
                                                             Engility
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.936
                                                                     2018-06
                                                                
                                                                 
                                                                     1.051
                                                                     2019-06
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2020-06
                                                                
                                                                 2.419
                                                                 5.506
                                                                 6.506
                                                            
                                                        
                                                         
                                                             Prior Yr Supp no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation costs support flight testing, system qualifications, range time, and target costs needed for the F/A-18 E/F to support Knowledge Points 7 and 8, the integrated DT/OT test program and Quick Reaction Assessment (QRA). FY 2020 includes LRASM capability improvements testing.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 34.150
                                                                 
                                                                     16.126
                                                                     2017-11
                                                                
                                                                 
                                                                     12.174
                                                                     2018-11
                                                                
                                                                 
                                                                     6.455
                                                                
                                                                 
                                                                     6.455
                                                                     2019-11
                                                                
                                                                 13.531
                                                                 82.436
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 24.203
                                                                 
                                                                     5.334
                                                                     2017-11
                                                                
                                                                 
                                                                     4.357
                                                                     2018-11
                                                                
                                                                 
                                                                     2.608
                                                                
                                                                 
                                                                     2.608
                                                                     2019-11
                                                                
                                                                 3.750
                                                                 40.252
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 0.341
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.341
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.207
                                                                 
                                                                     0.015
                                                                     2018-09
                                                                
                                                                 
                                                                     0.182
                                                                     2019-09
                                                                
                                                                 
                                                                     0.182
                                                                
                                                                 
                                                                     0.182
                                                                     2020-09
                                                                
                                                                 2.200
                                                                 2.786
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             USAF
                                                             Various
                                                             
                                                                 5.302
                                                                 
                                                                     0.517
                                                                     2017-10
                                                                
                                                                 
                                                                     0.077
                                                                     2018-10
                                                                
                                                                 
                                                                     0.475
                                                                
                                                                 
                                                                     0.475
                                                                     2019-10
                                                                
                                                                 0.650
                                                                 7.021
                                                            
                                                        
                                                         
                                                             Contractor Eng Support
                                                             C
                                                             CPFF
                                                             NAVSUP
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Wind Tunnel Testing
                                                             MIPR
                                                             AEDC
                                                             Arnolds AFB, TN
                                                             
                                                                 4.153
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.153
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Management Services costs consist of Non-Headquarters Program Office Management team (Government labor and Contractor support services) required for the management of the program. FY 2020 continues management services to support the LRASM capability improvements.
                                                     
                                                         
                                                             Government Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 6.934
                                                                 
                                                                     1.754
                                                                     2017-11
                                                                
                                                                 
                                                                     1.839
                                                                     2018-11
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 2.850
                                                                 14.477
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 3.879
                                                                 
                                                                     0.677
                                                                     2017-11
                                                                
                                                                 
                                                                     0.924
                                                                     2018-11
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2019-11
                                                                
                                                                 1.800
                                                                 8.240
                                                            
                                                        
                                                         
                                                             Project Management Support
                                                             C
                                                             CPFF
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 1.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.600
                                                                 1.600
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 1.225
                                                                 
                                                                     0.140
                                                                     2017-11
                                                                
                                                                 
                                                                     0.145
                                                                     2018-10
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 0.400
                                                                 2.060
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                                                             Acquisition Milestones: Milestones: Knowledge Point 5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Knowledge Point 6
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Knowledge Point 7
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Knowledge Point 8
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Early Operational Capability (EOC) Air Force
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Early Operational Capability (EOC) Navy
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Integration & Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Capability Improvements (H/W): Capability Improvements (H/W)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: B-1: B-1 SB-17 Software Development Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: B-1: B-1 Force Development Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: F/A-18: F/A-18 H14 Operational Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: F/A-18: F/A-18 H14 Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Capability Improvements (S/W): Capability Improvements (S/W)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews: System Engineering Technical Review 6.0 (Flight Test Readiness Review)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews: System Engineering Technical Review 7.0 (USAF EOC Readiness Review)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews: System Engineering Technical Review 8.0 (USN EOC Readiness Review)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews Capability Improvements: System Engineering Technical Review 9.0 (Capability Improvements System Requirements Review)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews Capability Improvements: System Engineering Technical Review 9.1 (Capability Improvements Preliminary Design Review)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews Capability Improvements: System Engineering Technical Review 9.2 (Capability Improvements Critical Design Review)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews Capability Improvements: System Engineering Technical Review 9.3 (Capability Improvements Test Readiness Review)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Engineering Reviews Capability Improvements: System Engineering Technical Review 9.4 (Capability Improvements Production Readiness Review)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
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                                                             Test & Evaluation: Test Asset Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: E3 & HERO Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: FTB Flight Tests
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Environmental Test & Ship Qualification
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             B-1: Quick Reaction Assessment Testing (AF)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             F/A-18: Quick Reaction Assessment Testing (Navy)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             F/A-18: F/A-18 Carrier Suitability & Stores Compatibility
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Capability Improvements: Capability Improvements
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Capability Improvements: Capability Improvement QRA
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY18 Production Buy - 50 units (16 AF, 34 NAVY)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY19 Production Buy - 50 units (15 AF, 35 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY20 Production Buy - 48 units (48 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY21 Production Buy - 48 units (48 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY22 Production Buy - 48 units (48 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY23 Production Buy - 48 units (48 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production: Contract Awards: FY24 Production Buy - 48 units (48 NAVY)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: FY17 Deliveries - 33 units
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: FY18 Deliveries - 50 units
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: FY19 Deliveries - 50 units
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: FY20 Deliveries - 48 units
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: FY21 Deliveries - 48 units
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             20.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             20.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 3
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Offensive Anti-Surface Warfare (OASuW) will be an offensive weapon system that can be air, surface, and subsurface launched in the maritime battle space environment.  OASuW is a vital component of the Joint Force Anti-Surface Warfare capability and incorporate new and emergent technologies to support an increased offensive strike capability.  Due to emerging threats, the fleet issued an Urgent Operational Needs Statement (UONS) that identified a capability gap for a long-range anti-ship missile to be filled by 2018.  Directly supporting this UONS and significantly reducing Joint Force warfighting risks, the U.S. Navy initiated OASuW Increment 1 (OASuW-1), which leverages the Defense Advanced Research Projects Agency(DARPA)/Office of Naval Research Long Range Anti-Ship Missile (LRASM) demonstration program to deliver an Early Operational Capability (EOC) in the required timeframe.  LRASM fills the most urgent air-launched capability gap to complement existing ASuW weapon systems and positions the Department of Defense to address evolving surface warfare threats.  LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM directly contributes to building a more lethal force and is a critical enabler for joint lethality in contested environments; deterring adversaries from aggression; ensuring common domains remain open and maintaining favorable regional balances of power.

Budget Item Justification: Operational Test (OT) requirements for additional capabilities
Funding in this project unit is for OASuW Increment I / LRASM capability improvements OT requirements.
                                             
                                                 
                                                     Operational Test Requirements for Additional Capabilities
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         20.000
                                                         N/A
                                                    
                                                
                                            
                                             OASuW-1 is using an accelerated acquisition approach, with streamlined governance to transition the DARPA/ONR-demonstrated Long Range Anti-Ship Missile (LRASM) for use as an air-launched weapon from USAF and USN platforms. LRASM is integral to realizing the National Defense Strategy of combat-credible military forces to deter war, protect the security of our nation and to enable the Joint Force to win should deterrence fail. The development and acquisition of LRASM has been structured to be fielded at a pace relevant to maintain overmatch against long-term strategic competition. Specifically, LRASM supports greater performance of the acquisition system and is demonstrating the delivery of performance at the speed of relevance; organizational structure that supports innovation with a rapid approach that dramatically decreases the timeline from development to fielding.  The program is leveraging DoDI 5000.02i Model 4 to structure the acquisition strategy, which includes a highly integrated and concurrent transition design, integration, and developmental / operational test which successfully met the Early Operation Capability (EOC) fielding schedule required by an Urgent Operational Need Statement (UONS) issued by the fleet. The program is structured in three phases: Technology Maturation, Integration and Test, and Procurement. To manage the accelerated timeline and resulting concurrency, the program uses a  structured Knowledge Point review process that support decisions regarding significant program events such as transition from design to integration phase and contract awards. These reviews also provide senior DoD leadership the opportunity to provide focused support and active management of technical and acquisition risk and are chaired by the Service Acquisition Executive, ASN(RDA) (delegated MDA), and the Deputy Director of DARPA. The knowledge points are similar to acquisition milestone reviews, but occur more frequently. Of note, the OASuW-1 knowledge points are defined differently than GAO defines the same term. Knowledge Point 1 supported program initiation and approval of the acquisition strategy ; Knowledge Point 2 supported evaluation of the preliminary design of the weapon system as well as release of the Request for Proposal for the Integration and Test phase; Knowledge Point 3 supported evaluation of the final (critical design review level)  weapon system design and initiation of/contract award for the Integration and Test phase; Knowledge Point 4 supports the procurement decision for Lot 1 EOC units; and Knowledge Point 5 supports Lot 2 procurement, Knowledge Point 6 supports USAF EOC decision, Knowledge Point 7 supports Lot 3 procurement and Knowledge Point 8 supports USN EOC decision. The program met the statutory requirements associated with Milestone B at Knowledge Point 3. In addition to the Knowledge Point reviews, Executive Steering Board reviews (also chaired by the MDA) are held at least monthly. Supporting these reviews, the associated engineering approach is designed to mitigate resulting risk by implementing a rolling-wave engineering progression based on the NAVAIR Systems Engineering Technical Review (SETR) process to enable detailed planning and decisions as the system matures. This process includes capstone SETR events that are tailored reviews using standard design review criteria. SETR 1.0 in FY 2014 provided a Systems Requirements Review. SETR 2.0 in FY 2015 provided a Preliminary Design Review level review of the system and supported Knowledge Point 2. SETR 3.0 in late 2015 provided a Critical Design Review (CDR) level review of the All Up Round in support of Knowledge Point 3, while SETR 4.0 in FY 2016 provided a CDR level review of the entire weapon system in support of Knowledge Point 4 in early FY 2017, along with flight test information.  The LRASM capability improvements program which was initiated in FY 2019 includes continued reviews and test events to achieve incorporation of those improvements in future production units.
                                             The Knowledge Points are defined reviews with the Executive Steering Board comprised of Service Acquisition Executive, ASN(RDA) (delegated MDA) and the Deputy Director of DARPA to make program decisions at key points in the program life cycle in place of milestone reviews, but tailored to support the accelerated process. The acquisition program baseline was established at Knowledge Point 3.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     FY 2019 Congressional direction for $20M to be utilized for Offensive Anti-Surface Warfare (OASuW) Increment I / Long Range Anti-Ship Missile (LRASM) to fund operational test requirements for additional capabilities.
                                                     
                                                         
                                                             Development Support (OT)
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                                                             CPIF
                                                             Lockheed Martin Missile and Fire Control
                                                             Orlando, FL
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                                                                     0.000
                                                                
                                                                 
                                                                     19.925
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.925
                                                            
                                                        
                                                         
                                                             Contractor Eng Support (OT)
                                                             C
                                                             CPFF
                                                             NAVSUP
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
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                                                             Test & Evaluation: Operational Testing (OT)
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                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
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                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     45.653
                                     8.278
                                     8.889
                                     9.991
                                     9.991
                                     9.158
                                     9.341
                                     10.728
                                     10.943
                                     Continuing
                                     Continuing
                                
                                 The mission of Airborne ASW Intelligence (AAI) (CNO Project K-0416) is to provide advanced Anti-Submarine Warfare (ASW) capabilities through rapid development of new technology and prototype mechanisms for the collection of ASW related intelligence. This includes full spectrum intelligence collections and cataloging of current targets of interest. The program develops and swiftly deploys disruptive innovation to counter emerging threats in order to maintain the United States' current undersea warfare superiority. AAI employs the capability to quickly reconstruct and analyze passive and active measurements of submarine vulnerabilities providing actionable intelligence to fleet commanders. The AAI data collection program provides full spectrum intelligence data essential for the design and development of advanced sensors, weapon systems, environmental models, and tactical decision aids. AAI collection systems are installed and employed on uniquely configured aircraft, specially configured ground support facilities, ships, and other assets as required for the collection, processing, exfiltration, and dissemination of undersea intelligence. AAI includes recording systems, advanced detection and tracking systems, specially designed sensors, advanced processing systems and techniques, and specially derived tactics.

Furious Krypton is a Line of Sight (LOS) and Over the Horizon (OTH) data link utilizing a Naval Research Laboratory (NRL) communications payload onboard the Broad Area Maritime Surveillance-Demonstrator (BAMS-D) and Triton platform.  The demonstration will show utilization of the payload to collect and retransmit sonobuoy data to both LOS and OTH receivers. 

This is a Military Intelligence Program (MIP).

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under ADVANCED COMPONENT DEVELOPMENT AND PROTOTYPES because it includes all efforts necessary to evaluate integrated technologies, representative models or prototype systems in a high fidelity and realistic operating environment.
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                                             9.991
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                                             9.341
                                             10.728
                                             10.943
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                                             Continuing
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                                             The mission of Airborne ASW Intelligence (AAI)(CNO Project K-0416) is to provide advanced Anti-Submarine Warfare (ASW) capabilities through rapid development of new technology and prototype mechanisms for the collection of ASW related intelligence. This includes full spectrum intelligence collections and cataloging of current targets of interest. The program develops and swiftly deploys disruptive innovation to counter emerging threats in order to maintain the United States' current undersea warfare superiority. AAI employs the capability to quickly reconstruct and analyze passive and active measurements of submarine vulnerabilities providing actionable intelligence to fleet commanders. The AAI data collection program provides full spectrum intelligence data essential for the design and development of advanced sensors, weapon systems, environmental models, and tactical decision aids. AAI collection systems are installed and employed on uniquely configured aircraft, specially configured ground support facilities, ships, and other assets as required for the collection, processing, exfiltration, and dissemination of undersea intelligence. AAI includes recording systems, advanced detection and tracking systems, specially designed sensors, advanced processing systems and techniques, and specially derived tactics.

Furious Krypton is a Line of Sight (LOS) and Over the Horizon (OTH) data link utilizing a Naval Research Laboratory (NRL) communications payload onboard the Broad Area Maritime Surveillance-Demonstrator (BAMS-D) and Triton platform.  The demonstration will show utilization of the payload to collect and retransmit sonobuoy data to both LOS and OTH receivers. 

This is a Military Intelligence Program (MIP).
                                             
                                                 
                                                     Systems Engineering / Aircraft Mods Active Acoustic Program
                                                     
                                                         
                                                             1.551
                                                             0
                                                             Engineering support of Acoustic Intelligence (ACINT) Collection Suites (ACS) for certified AAI collection platforms and
management of full spectrum database. Continued upgrades for unique airborne avionics and post mission processing
capabilities for ACINT/ Measurement and Signature Intelligence (MASINT) requirements. Science and technology research
in development of new systems. Fielded ACS kits in support of P-8A deployments.
                                                        
                                                    
                                                     
                                                         
                                                             1.399
                                                             0
                                                             Engineering support of Acoustic Intelligence (ACINT) Collection Suites (ACS) for certified AAI collection platforms and management of full spectrum database. Engineering support for design upgrades to ACINT Collection Suites for certified AAI collection platforms. Evaluate additional P-8 aircraft sensor station for in-flight analysis of ACINT. Continue evaluation of Fleet software releases for Office of Naval Intelligence(ONI) certification aboard ASW collection platforms. Continue upgrades and development for unique airborne avionics and sensors. Continue fielding ACS kits in support of P-8A deployments.
                                                        
                                                         
                                                             1.399
                                                             0
                                                        
                                                         
                                                             1.399
                                                             0
                                                             Engineering support of Acoustic Intelligence (ACINT) Collection Suites for certified AAI collection platforms and management of full spectrum database. Engineering support for design upgrades to ACINT Collection Suites for certified AAI collection platforms. Evaluate additional P-8 aircraft sensor station for in-flight analysis of ACINT. Continue evaluation of Fleet software releases for Office of Naval Intelligence(ONI) certification aboard ASW collection platforms. Continue upgrades and development for unique airborne avionics and sensors. Continue fielding ACS kits in support of P-8A deployments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Data Collection and Analysis
                                                     
                                                         
                                                             1.035
                                                             0
                                                             Data collection support at Operational Wings. Ongoing collection of high interest acoustic and non-acoustic data in
support of Measurement and Signature Intelligence (MASINT)/ONI threat assessment requirements. Characterization, analysis and certification of the upgraded Fleet MASINT collection assets. Reduction, Analysis and Fleet Rapid Feedback. Conducted special operations support, essential performance modeling, and evaluation for advanced technology sensor systems design and Fleet tactics development. Developed post mission analysis hardware, software and processes in response to evolving enemy capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             1.044
                                                             0
                                                             Data collection support at Operational Wings. Ongoing collection of high interest acoustic and non-acoustic data in support of MASINT/ONI threat assessment requirements. Characterization, analysis and certification of the upgraded Fleet MASINT collection assets. Reduction, Analysis and Fleet Rapid Feedback. Conduct special operations support. Essential performance modeling and evaluation for advanced technology sensor systems design and Fleet tactics development. Develop post mission analysis hardware, software and processes in response to evolving enemy capabilities.
                                                        
                                                         
                                                             1.098
                                                             0
                                                        
                                                         
                                                             1.098
                                                             0
                                                             Data collection support at Operational Wings. Ongoing collection of high interest acoustic and non-acoustic data in support of MASINT/ONI threat assessment requirements. Characterization, analysis and certification of the upgraded Fleet MASINT collection assets. Reduction, Analysis and Fleet Rapid Feedback. Conduct special operations support. Essential performance modeling and evaluation for advanced technology sensor systems design and Fleet tactics development. Develop post mission analysis hardware, software and processes in response to evolving enemy capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to refined cost estimates.
                                                    
                                                
                                                 
                                                     Active Measurement Validation
                                                     
                                                         
                                                             0.138
                                                             0
                                                             Active Measurement Validation of targets of interest. Provided the acoustic analysis of echo characterization (which includes: signal excess measurements, peak frequency, trend analysis and pulse duration measurements) and target strength.
                                                        
                                                    
                                                     
                                                         
                                                             0.143
                                                             0
                                                             Active Measurement Validation of targets of interest. Provides the acoustic analysis of echo characterization (which includes: signal excess measurements, peak frequency, trend analysis and pulse duration measurements) and target strength.
                                                        
                                                         
                                                             0.146
                                                             0
                                                        
                                                         
                                                             0.146
                                                             0
                                                             Active Measurement Validation of targets of interest. Provides the acoustic analysis of echo characterization (which includes: signal excess measurements, peak frequency, trend analysis and pulse duration measurements) and target strength.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to inflation.
                                                    
                                                
                                                 
                                                     Navy Underwater Active Multiple Ping (NUAMP) Product Development
                                                     
                                                         
                                                             5.554
                                                             0
                                                             Complete full qualification and certification efforts for the second Navy Underwater Active Multiple Ping (NUAMP) sonic
frequencies. Continue sonic frequency design, development, integration and test for additional sonic frequencies of the
NUAMP sonobuoy family.
                                                        
                                                    
                                                     
                                                         
                                                             5.103
                                                             0
                                                             Continue sonic frequency design, development, integration and test for remaining sonic frequencies of the NUAMP sonobuoy family.
                                                        
                                                         
                                                             5.144
                                                             0
                                                        
                                                         
                                                             5.144
                                                             0
                                                             Continue sonic frequency design, development, integration and test for remaining sonic frequencies of the NUAMP sonobuoy family.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to inflation.
                                                    
                                                
                                                 
                                                     Passive Extended Range Sonobuoy System (PERSS) Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.200
                                                             0
                                                             Continue development of disruptive innovative sensors by experimenting and prototyping in a high fidelity and realistic operating environment. Transition various laboratory sonobuoy subsystems by proving the subsystems maturity in real world environments. Perform risk reduction technology demonstration efforts using high gain beamforming sonobuoy transducer assemblies.
                                                        
                                                         
                                                             1.225
                                                             0
                                                        
                                                         
                                                             1.225
                                                             0
                                                             Continue development of disruptive innovative sensors by experimenting and prototyping in a high fidelity and realistic operating environment. Transition various laboratory sonobuoy subsystems by proving the subsystems maturity in real world environments. Perform risk reduction technology demonstration efforts using high gain beamforming sonobuoy transducer assemblies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to refined cost estimates.
                                                    
                                                
                                                 
                                                     Furious Krypton
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.979
                                                             0
                                                        
                                                         
                                                             0.979
                                                             0
                                                             Develop and demonstrate a disruptive innovative method to provide Tactical Anti-Submarine Warfare data to multiple users both Beyond Line of Sight and via Satellite Communications (SATCOM).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funds Furious Krypton demonstration.
                                                    
                                                
                                            
                                             Airborne ASW Intelligence (AAI) is a CNO Special Project. The included technology developments are primarily in-house with contractor participation through existing vehicles.
                                             Provide engineering to support Sound Pressure Level (SPL) recording. Provide data collection support at Operation Wings. Perform Active Measurement Validation of targets of interest.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Active Measurement Validation
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 1.893
                                                                 
                                                                     0.138
                                                                     2017-12
                                                                
                                                                 
                                                                     0.143
                                                                     2018-12
                                                                
                                                                 
                                                                     0.146
                                                                
                                                                 
                                                                     0.146
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancillary Hdw Development
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 6.014
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.515
                                                                
                                                                 
                                                                     0.515
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancillary Hdw Development Cont
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.546
                                                                 
                                                                     0.585
                                                                     2017-12
                                                                
                                                                 
                                                                     0.593
                                                                     2018-12
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 5.818
                                                                 
                                                                     0.665
                                                                     2017-12
                                                                
                                                                 
                                                                     0.676
                                                                     2018-12
                                                                
                                                                 
                                                                     0.690
                                                                
                                                                 
                                                                     0.690
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 2.265
                                                                 
                                                                     0.793
                                                                     2017-12
                                                                
                                                                 
                                                                     0.723
                                                                     2018-12
                                                                
                                                                 
                                                                     0.717
                                                                
                                                                 
                                                                     0.717
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hdw Development
                                                             SS
                                                             CPIF
                                                             ERAPSCO
                                                             FT. WAYNE IN
                                                             
                                                                 23.793
                                                                 
                                                                     5.347
                                                                     2017-12
                                                                
                                                                 
                                                                     6.004
                                                                     2018-12
                                                                
                                                                 
                                                                     7.069
                                                                
                                                                 
                                                                     7.069
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Mgt & Prof Spt Svcs (Non-FFRDC)
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 3.473
                                                                 
                                                                     0.202
                                                                     2017-12
                                                                
                                                                 
                                                                     0.205
                                                                     2018-12
                                                                
                                                                 
                                                                     0.209
                                                                
                                                                 
                                                                     0.209
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Eng Spt
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.588
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.232
                                                                 
                                                                     0.048
                                                                     2017-12
                                                                
                                                                 
                                                                     0.045
                                                                     2018-12
                                                                
                                                                 
                                                                     0.045
                                                                
                                                                 
                                                                     0.045
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Svcs no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.031
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.031
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0303354N_0490_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj: 0490 Airborne Acoustic Intelligence (AAI)
                                                     
                                                         
                                                             Systems Engineering: P-3/P-8 Avionics Suite: P-3/P-8/MH-60R Avionics Suite
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sys Eng Tactical Acoustic Processor (TAPS): Sys Eng Tactical Acoustic Processor (TAPS)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Furious Krypton Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Passive Extended Range Sonic Sensor
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Data Collection and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Active Target Strength sensor processing development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 5
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 6
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 7
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 8
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 9
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 10
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Airborne Avionics Deliveries: Prototype 11
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0304240M
                                 (U)Advanced Tactical Unmanned Aircraft System
                                 93
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     5.200
                                     17.561
                                     21.157
                                     21.157
                                     26.649
                                     24.510
                                     61.725
                                     62.959
                                     Continuing
                                     Continuing
                                
                                 This program element provides for development and capability requirements for Advanced Tactical Unmanned Aerial Vehicles in support of expeditionary efforts  Projects are Joint Military Intelligence Programs.  

Project 3135 - This project provides technical concept maturation and experimentation for the Marine Air Ground Task Force (MAGTF) Unmanned Aircraft System (UAS) Expeditionary (MUX) with Vertical/Short Take-Off and Vertical Landing (V/STOVL) capability. MUX is determined to be a critical capability for current and future USMC expeditionary operations. These MUX efforts will include development of system architectures and rapid prototyping of critical system components to inform a future MUX program of record. Resulting work products will mitigate technical risks through analysis, modeling and simulation matched with refined CONOPS development, Analysis of Alternative development, prototype development, and testing at the component-level and will leverage real-time data used on deployed USMC MQ-9. Threshold capabilities will include, Airborne Early Warning, Intelligence Surveillance Reconnaissance, Electronic Warfare and Communications Control. Objective capabilities will include strike, airborne escort, and cargo resupply. Provides USMC with MUX operational capability in FY26.  

Project 3427 - This project provides for experimentation and support of the CQ-24A Cargo UAS (commonly referred to as KMAX). CQ-24A will be used for experimentation to specifically inform the unmanned cargo resupply requirements of future programs of record, to include MUX and other unmanned air programs. Experimentation includes payloads/sensor integration, control station integration, Concept of Operations (CONOPS) and Tactics, Techniques, and Procedures (TTP) development. These experimentation efforts inform program capability documents, support other military exercises, and advance technologies needed for the future MUX Program Of Record.  Additionally, this program allows for government, industry teams, and other stakeholders to collaboratively develop key sensor technologies used to inform future VTOL aircraft. These efforts will include continued development of autonomous obstacle avoidance systems that have dual military-commercial use, such as natural disaster response and combatting wild fires, enabling cargo delivery in austere environments.

Cost estimate for Cost to Complete and Total Cost for both project units are being developed and will be promulgated in a future budget request.
                                 
                                     
                                         7.979
                                         25.291
                                         26.770
                                         26.770
                                    
                                     
                                         5.200
                                         17.561
                                         21.157
                                         21.157
                                    
                                     
                                         -2.779
                                         -7.730
                                         -5.613
                                         -5.613
                                    
                                     
                                         
                                             -7.730
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -5.602
                                                     -5.602
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.011
                                                     -0.011
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -2.779
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $1.00M to account for the availability of prior year execution balances.

Decrease in FY 2020 due to KMAX Experimentation and Support project which will not be used as a method for concept of operations (CONOPS) development. 

Schedule: 
Project 3135 - Updated to reflect MUX experimentation requirements.  
Project 3427 - Not applicable  

Technical: Not applicable
                                
                                 
                                     
                                         3135
                                         USMC MUX Medium Altitude - Long Endurance (MALE) Group 5 UAV
                                         
                                             0.000
                                             4.978
                                             12.708
                                             21.157
                                             21.157
                                             26.649
                                             24.510
                                             61.725
                                             62.959
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding provides for the development of system architectures, Analysis of Alternatives, experimentation, key technology maturation, rapid prototyping, and concept refinement for the Marine Air Ground Task Force (MAGTF) Unmanned Aircraft System (UAS) Expeditionary (MUX) with Vertical/Short Take-Off and Vertical Landing (V/STOVL) capability. The MUX UAV supports Expeditionary Force 21 Operating Concepts and the 2017 Marine Aviation Plan (AvPlan) which require an advanced, multi-mission ship-based Group 5 UAS in support of Marine Expeditionary Force/Marine Expeditionary Brigade-sized MAGTF to address capability gaps. The future MUX UAV system will provide a weaponized, payload flexible, shipboard capable/expeditionary system that is runway independent for all weather, long range/persistence, operations from the sea in a contested environment. This next generation UAV capability will have far greater range, endurance, altitude, and payload capability than the current conventional Vertical Take Off and Landing (VTOL) technology can provide from air capable ships. The MUX system Initial Capabilities Document (ICD) was approved in Oct 2016. The Analysis of Alternatives (AOA) efforts commenced in FY18. Rapid prototyping strategies are also being pursued by the USMC to meet an early operational need date.

This effort will continue to refine program scope, phasing, and cost for development of the MUX capability. Funding in FY20 will also be used to reduce overall MUX program cost by leveraging other technology developmental programs, such as developmental communications/networking payloads capabilities, and USMC MQ-9 deployed services, allowing for continued technical maturation effort, rapid prototyping, and effective transition to a MUX POR.
                                             
                                                 
                                                     MUX Studies, Analysis, Experimentation and Concept Refinement
                                                     
                                                         
                                                             3.650
                                                             0
                                                             Pre-Milestone A activities including industry inquiries, aircraft trade studies, concept refinement, requirements/payload analysis for meeting mission requirements to inform the MUX POR. Supported development of the MUX Concept of Operations and draft Capability Development Document (CDD).
                                                        
                                                    
                                                     
                                                         
                                                             10.068
                                                             0
                                                             Provides funding for Government and industry teams for acquisition activities including industry inquiries, aircraft trade studies, concept refinement, requirements/payload analysis, and rapid prototyping efforts related to the MUX POR. Supports continued development of the MUX Concept of Operations and draft CDD.  Provides funding for experimentation with advanced concept demonstrator UAVs such as USMC CQ-24A Cargo UAS, DARPA/ONR developed Tern UAS, and US Army AMRDEC JMR-TD aircraft projects, along with other tactical UAV/payload/control station demonstrator efforts, to help inform tactical unmanned system performance requirements, initial KPP, CONOPS, concepts, tactics, doctrine, the future MUX program of record, and support rapid prototyping efforts. Provides funding for engineering architecture assessments (aircraft and payloads) to establish specific areas where the government will function as the systems integrator.
                                                        
                                                         
                                                             18.482
                                                             0
                                                        
                                                         
                                                             18.482
                                                             0
                                                             Planned efforts include continued development of capability architecture, model based system engineering from aircraft trade studies to analyze system architecture. Validate capability to CONOPS requirement documentation for future contracting actions, and rapid prototyping efforts related to the MUX POR.  Supports continued development of the MUX Concept of Operations and draft CDD. Provide for experimentation with advanced concept payloads and control station demonstrator efforts to identify tactical unmanned system performance requirements in support of KPP refinement, tactics, and support rapid prototyping efforts. Continue issuance of second Broad Agency Announcement and conduct initial Materiel Development Decision (MDD) review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to amplified efforts for modeling and simulation. Continued vendor study contracts through the release of the second Broad Agency Announcement (BAA) and conceptual design beginning in FY20.
                                                    
                                                
                                                 
                                                     Technical and Engineering Services
                                                     
                                                         
                                                             1.328
                                                             0
                                                             Provided Government Engineering support, Contractor support, Program support and travel for execution of
MUX studies, experimentation, and concept refinement and for pre-MS A related acquisition activities to support the
future MUX program of record.
                                                        
                                                    
                                                     
                                                         
                                                             2.640
                                                             0
                                                             Provide Government Engineering support, Contractor support, Program support and travel for execution of
MUX studies, experimentation, rapid prototyping, and concept refinement and for pre-MS A related acquisition activities to support the future MUX program of record.
                                                        
                                                         
                                                             2.675
                                                             0
                                                        
                                                         
                                                             2.675
                                                             0
                                                             Provide Government Engineering support, Contractor support, Program support and travel for execution of MUX architecture development, component-level prototyping, modeling & simulation, development of AOA, analysis of data provided by DOD developmental programs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY20 due to requirements generation, analysis, and contract preparations which includes building Request For Proposal (RFP).
                                                    
                                                
                                            
                                             A Material Development Decision is anticipated in FY20. The MUX program will leverage other technology developmental programs, such as developmental communications/networking payloads capabilities, and USMC MQ-9 deployed services, Original Equipment Manufacturer internally funded UAV prototypes when available, existing tactical unmanned technologies, and promising new industry design concepts that result from industry trade studies. The government will develop and award study contracts as required to support program activities and analysis efforts. Assessment of available technology from existing S&T efforts and review of industry inquiries / study contracts will be used to determine the optimum MUX strategy. Delivery of MUX capability may be met through an accelerated acquisition approach and spiral development.
                                             Performance metrics include successful completion of Trade Studies; successful development of a CONOPS AOA and draft CDD, identification of material solutions for concept refinement, and analysis of architectures.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MUX Studies and Experimentation
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2018-01
                                                                
                                                                 
                                                                     8.045
                                                                     2018-11
                                                                
                                                                 
                                                                     15.525
                                                                
                                                                 
                                                                     15.525
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Requirements Analysis and Engineering Assessments
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.150
                                                                     2018-01
                                                                
                                                                 
                                                                     2.023
                                                                     2018-11
                                                                
                                                                 
                                                                     2.957
                                                                
                                                                 
                                                                     2.957
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.635
                                                                     2018-01
                                                                
                                                                 
                                                                     1.252
                                                                     2018-11
                                                                
                                                                 
                                                                     1.337
                                                                
                                                                 
                                                                     1.337
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.224
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-01
                                                                
                                                                 
                                                                     1.268
                                                                     2018-11
                                                                
                                                                 
                                                                     1.248
                                                                
                                                                 
                                                                     1.248
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.116
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.093
                                                                     2018-01
                                                                
                                                                 
                                                                     0.120
                                                                     2018-11
                                                                
                                                                 
                                                                     0.090
                                                                
                                                                 
                                                                     0.090
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.303
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                                                     Proj 3135
                                                     
                                                         
                                                             Acquistion Milestones: MDD
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Acquisition Management Activities: Program Management Activities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Acquisition Management Activities: Industry Inquiries
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Acquisition Management Activities: Concept Refinement Activities/ Trade Studies
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Acquisition Management Activities: CDD Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Acquisition Management Activities: Experimentation/ Protoypting
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Hardware
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: P1
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: P2
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Model Based System Engineering
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Technical Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technology Readiness Review (I)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technology Readiness Review (II)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Progam Milestones: Broad Agency Announcement (I)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Progam Milestones: Broad Agency Announcement (II)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Progam Milestones: Protype (I)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Progam Milestones: Protype (II)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3427
                                         KMAX Experimentation and Support
                                         
                                             0.000
                                             0.222
                                             4.853
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.075
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding provides for experimentation for unmanned cargo operations and includes complementary Intelligence, Surveillance, and Reconnaissance (ISR), payloads, advanced sensors, autonomy; efforts to refine requirements and concept of operations (CONOPS); and support of future unmanned programs of record.      

The program's two Marine Corps CQ-24A were successfully utilized in Afghanistan to support urgent operational needs in that theater of operations. The two CQ-24A aircraft and ground control system require contractor services to operate. Utilization of existing CQ-24A systems is an efficient risk reduction method.
                                             
                                                 
                                                     CQ-24A Cargo UAS Experimentation and Support Services
                                                     
                                                         
                                                             0.222
                                                             0
                                                             Initiated planning and assessments for follow-on efforts to operate aircraft in support of tactics development and fleet experimentation. Funded modification of aircraft with payloads (sensors, weapons, and systems for extended range operations) to support requirements refinement, to include future VTOL development.
                                                        
                                                    
                                                     
                                                         
                                                             3.849
                                                             0
                                                             Provides funding for government and industry teams to develop key sensor technologies needed for future VTOL aircraft. This includes continued development of autonomous obstacle avoidance and landing systems for dual military-commercial use, such as natural disaster response and combatting wild fires, allowing for cargo delivery in austere environments.
Additionally, funding supports the continued development and integration of unique satellite communication systems designed for over-the-horizon use and operation in line-of-sight constrained environments. This combined capability will be demonstrated on the CQ-24A as part of a Cooperative Research and Development Agreement (CRADA) between the Navy and industry partners. Provides funding for engineering studies and architecture assessments (aircraft and payloads) to inform the future Cargo UAS requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to Expeditionary Force 21 Operating Concepts and the 2017 Marine Aviation Plan (AvPlan), do not support continued use of KMAX as a method for CONOPS developments.
                                                    
                                                
                                                 
                                                     Technical and Engineering Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.004
                                                             0
                                                             Provide government engineering support, contractor support, program support and travel for execution of CQ-24A Cargo UAS experimentation and concept refinement for study products and acquisition activities to support future programs of record, to include MUX.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to minimal government engineering support required for DMIL process.
                                                    
                                                
                                            
                                             The CQ-24A Cargo UAS experimentation and support activities will be contracted through a sole source contract with the aircraft prime vendor and through other contracts to sensor/communication vendors that are currently developing the AACUS and SATCOM capabilities for NAVAIR, including the use of small business.  

Future Cargo UAS resupply requirements are being defined through USMC logistics efforts to identify accelerated acquisition opportunities to provide an early desired deployment date 2025 with transition to a future Program of Record at a later time.
                                             Performance metrics include successful completion of technical demonstration with published reports and CONOPS updates, along with inputs to unmanned cargo re-supply requirements for capability documents and performance specifications.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CQ-24A Cargo UAS Experimentation
                                                             C
                                                             CPFF
                                                             Kaman
                                                             Bloomfield, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.222
                                                                     2019-02
                                                                
                                                                 
                                                                     3.239
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.461
                                                                 4.750
                                                            
                                                        
                                                         
                                                             Requirements and Analysis, and Engineering Assessments
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.610
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.610
                                                                 1.190
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Govt Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.474
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.474
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.450
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.080
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
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                                                     Proj 3427
                                                     
                                                         
                                                             Acquisition Milestones: Experimentation and concept refinement of USMC CONOPS, tactics, and doctrine
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
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                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     0.000
                                     0.000
                                     9.300
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     9.300
                                
                                 The Navy has identified capability gaps in the Navy's Distributed Maritime Operations (DMO) concept that could be filled with a next generation, sea-based Medium Altitude Long Endurance (MALE) Unmanned Aerial Vehicle (UAV) operating from Surface Combatant Ships. This program element provides for the maturation, prototyping, and demonstration of advanced platform, payload, networking, and enabling technologies in advance of a future program of record. Technologies that require further maturation include advanced Vertical Take-off and Landing air vehicles, advanced data networks that support distributed unmanned operations, and other technologies that enable maritime over the horizon targeting and early warning at safe stand-off distances. These prototypes will be assessed for military utility through fleet experimentation events and large force exercises. Results will be combined with analytical studies to refine requirements for the next generation of maritime aviation Family of Systems (FOS) and will directly support capability gaps associated with the Future Surface Combatant (FSC).  This project is a Military Intelligence Program. 
 
This project provides for trade studies, analysis, and continued prototype development, testing, fleet experimentation, and concept refinement for next generation manned-unmanned aviation  technologies to meet Navy Fleet and Combatant Commander (COCOM) classified warfighter gaps in a DMO construct.  This project will also conduct requirements analysis and studies for allocation of requirements for manned/unmanned platforms needed for DMO and for operations on Future Surface Combatants (FSC). Candidate technologies are focused on developing new DMO platforms and the required sensors and communications relay payloads that are enabling technologies for DMO. Technologies currently being developed and assessed for military utility include Advanced Vertical Take-off airframes to include the Tern MALE UAV Advanced Technology Concept Demonstrator (ATCD), developed primarily by Defense Advanced Research Projects Agency (DARPA) and the Office of Naval Research (ONR).
                                 
                                     
                                         0.000
                                         9.300
                                         14.400
                                         14.400
                                    
                                     
                                         0.000
                                         9.300
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         0.000
                                         -14.400
                                         -14.400
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -14.397
                                                     -14.397
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.003
                                                     -0.003
                                                
                                            
                                        
                                    
                                     The Department of the Navy terminated TERN UAS in FY 2020.

Schedule: Not Applicable
Technical: Not applicable
                                
                                 
                                     
                                         3429
                                         TERN UAS
                                         
                                             0.000
                                             0.000
                                             9.300
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.300
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The goal of this program is to develop technologies to allow for their evaluation in the Distributed Maritime Operations (DMO) construct to support requirements refinement for aviation support to current and future surface combatants to include the Future Surface Combatant (FSC) program. This program will conduct studies and analysis of requirements to determine the most effective allocation of mission requirements to aviation platforms and between manned and unmanned platforms to enable future DMO and FSC operations.  Areas of analysis will include, but are not limited to, over-the horizon communications, targeting, distributed maneuvering, manned-unmanned platform mix, and optimized sensor payload configurations to satisfy DMO mission gaps. The program will demonstrate organic shipboard platforms capable of providing persistent 24/7 Intelligence, Surveillance, and Reconnaissance (ISR), targeting, early warning, and anti-surface strike capabilities at long radius orbits.  To achieve these goals, the program will investigate new concepts for aircraft launch and recovery, logistics, and maintenance in maritime operating conditions. This effort will assist in funding mission utility technical assessment of a Medium-Altitude, Long-Endurance Unmanned Aerial Vehicle (MALE UAV) technology demonstrators intended for surface combatants.  

This program will demonstrate an over the horizon communications ISR network to address joint service wireless high data rate communications, interoperability, and targeting gaps for Navy's DMO roadmap. The ISR communications network will provide cross-domain connectivity, including prototyping of systems such as the joint service Manned-Unmanned Distributed Lethality Airborne Network (MUDLAN), for Navy specific platforms. This payload provides information exchange between multi-domain platforms at very high data rates in a spectrum challenged environment without reliance on space-based capabilities and provides an alternate Precision Navigation and Timing (PNT) capability for operating in a GPS-denied environment. This effort includes fleet experimentation of the technology with manned-unmanned assets in a cross-domain, joint service DMO environment. 

This program funds continuing advancement and experimentation of the enabling sensor technologies required to operate in the DMO environment, such as demonstrating sense and avoid sensors and autonomy software in real world environments and advanced ice detection systems to avoid potential loss of aircraft when operating at extreme ranges. Additionally, the project will support prototype development and fleet experimentation of other mission payloads required for DMO gaps. Prototypes will be demonstrated in Fleet exercises to inform requirements for an aviation family of systems to support the FSC Program of Record and Fleet operations in a DMO construct.
                                             
                                                 
                                                     MALE (TERN) UAV Technical Maturation and Experimentation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.150
                                                             0
                                                             Commence aircraft trade studies, concept refinement, technology maturation, aircraft experimentation and testing, envelope expansion, and potential payload integration for meeting Navy mission requirements to inform the Navy's future Family of Systems (FOS).  Test and evaluate Tern UAV in ground and flight test events. Refine objective performance requirements, initial Key Performance Parameters (KPP), CONOPS, concepts, tactics, doctrine, and reduce risk for the future ship-based UAV FOS. Provides architecture assessments for integrating the MALE UAV ground and air segments to support interoperability with Navy Common Control System (CCS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The Department of the Navy terminated TERN UAS in FY 2020.
                                                    
                                                
                                                 
                                                     Technical and Engineering Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.150
                                                             0
                                                             Initiate and provide Government engineering support, contractor support, program support and travel for continued experimentation and analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The Department of the Navy terminated TERN UAS in FY 2020.
                                                    
                                                
                                            
                                             The program will continue experimentation efforts leveraging DARPA/ONR contracts for Tern. SBIR contracts will be used for safety and mission systems payloads that were originally awarded under small business contract actions. Maturation of other payloads will be acquired in accordance with program office acquisition plans
                                             Performance metrics include successful completion of trade studies, successful demonstration of the minimum design criteria identified in the contracts, and Fleet/COCOM assessment of compliance with Measures of Effectiveness (MOEs).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MALE (TERN) UAV Technical Maturation & Experimentation
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.150
                                                                 7.150
                                                            
                                                        
                                                         
                                                             UAS Sensors and Autonomy
                                                             C
                                                             CPIF
                                                             Varioius
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Advanced Data Networks
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Technical and Engineering Services
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Range Cost
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.310
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.310
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.090
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
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                                                             Technical and Engineering Services: Wargaming, Studies, Analysis of Alternatives
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Technical and Engineering Services: Model Base Engineering Assessments
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MALE (TERN) UAV Technical Maturation and Experimentation: Envelope Expansion, Flight Testing, & Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
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                                 2020
                                 PB
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                                 4
                                 Advanced Component Development & Prototypes (ACD&P)
                                 
                                     4.968
                                     0.527
                                     0.466
                                     0.609
                                     0.609
                                     0.561
                                     0.579
                                     0.584
                                     0.596
                                     Continuing
                                     Continuing
                                
                                 This project supports systems development and collection of Specific Emitter Identification (SEI) information from National Technical Means (NTM) to track commercial ships over 200 gross registered tons world-wide.  Research and development will cover improvements and enhancements to Electronic Intelligence technology.  This will include improved/next generation SEI technology for miniaturization and automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.  Propagation in a multi-path signal environment will also be assessed.  All work on this project will be undertaken in pursuit of goals stated by the Office of Naval Intelligence and the National Security Agency in support of the Worldwide Ship Tracking Program.

This PE is a Military Intelligence Program (MIP).
                                 
                                     
                                         0.527
                                         0.466
                                         0.552
                                         0.552
                                    
                                     
                                         0.527
                                         0.466
                                         0.609
                                         0.609
                                    
                                     
                                         0.000
                                         0.000
                                         0.057
                                         0.057
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.057
                                                     0.057
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2260
                                         Specific Emitter ID
                                         
                                             4.968
                                             0.527
                                             0.466
                                             0.609
                                             0.609
                                             0.561
                                             0.579
                                             0.584
                                             0.596
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports systems development and collection of Specific Emitter Identification (SEI) information from National Technical Means (NTM) to track commercial ships over 200 gross registered tons world-wide.  Research and development will cover improvements and enhancements to Electronic Intelligence technology.  This will include improved/next generation SEI technology for miniaturization and automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.  Propagation in a multi-path signal environment will also be assessed.  All work on this project will be undertaken in pursuit of goals stated by the Office of Naval Intelligence and the National Security Agency in support of the Worldwide Ship Tracking Program.
                                             
                                                 
                                                     SENSOR FUSION
                                                     This effort supports systems development and information fusion of improved SEI technology for automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.
                                                     
                                                         
                                                             0.145
                                                             0
                                                             - Continued task to fuse additional sources of data with SEI data for automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals. Work toward increasing sensor fusion, collection and reporting automation helped reduce staffing and support remote access and control capability.
                                                        
                                                    
                                                     
                                                         
                                                             0.130
                                                             0
                                                             This subarea develops SEI technology for automation of hardware, national collection systems, signal processing and analysis, and de-interleaving of signals.
                                                        
                                                         
                                                             0.167
                                                             0
                                                        
                                                         
                                                             0.167
                                                             0
                                                             This subarea develops advanced technologies that support the tracking of commercial ships over 200 gross registered tons through improvements in signal processing, de-interleaving of signals, information fusion, and hardware of national collection systems which employ SEI technology.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SYSTEM AUTOMATION
                                                     This effort supports development of an autonomous surveillance system capable of providing emitter signal information to a central location.
                                                     
                                                         
                                                             0.166
                                                             0
                                                             -Continued all task to develop an unmanned, autonomous, remote collection and surveillance system.
-Continued task to automate fusion of other sensor information with Specific Emitter Identification (SEI) data collection.
                                                        
                                                    
                                                     
                                                         
                                                             0.149
                                                             0
                                                             This subarea develops an autonomous surveillance system that provides emitter signal information to a central location.
                                                        
                                                         
                                                             0.196
                                                             0
                                                        
                                                         
                                                             0.196
                                                             0
                                                             This subarea develops technologies that support improvements and enhancements to Electronic Intelligence capabilities using associated technology that provides emitter signal information to a central location from an autonomous surveillance system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TECHNOLOGY REFRESH & COMMUNICATION ENHANCEMENT
                                                     This effort improves Specific Emitter Identification (SEI) system performance, real-time communication and tactical use of SEI which will be expanded with next generation SEI technology.
                                                     
                                                         
                                                             0.216
                                                             0
                                                             -Continued task to incorporate other Specific Emitter Identification (SEI) algorithms into deployed processing software.
-Continued task on integrating advanced SEI hardware with WinSEI software to support improved SEI system performance and capabilities for tactical and technical use, and which can be expanded with next generation SEI algorithms.
-Continued task to expand collection capability to support additional radar types.
-Continued task to provide software enhancements to improve SEI system performance based on mission needs and requirements, user inputs, and platform environment.
                                                        
                                                    
                                                     
                                                         
                                                             0.187
                                                             0
                                                             This subarea improves Specific Emitter Identification (SEI) system performance, real-time communication and tactical use of SEI.
                                                        
                                                         
                                                             0.246
                                                             0
                                                        
                                                         
                                                             0.246
                                                             0
                                                             This subarea improves next generation SEI system performance, situational awareness and the tactical employment of SEI technology through developmental improvements in software and real-time communications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             MIP Program.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             NRL
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 4.968
                                                                 
                                                                     0.527
                                                                     2018-01
                                                                
                                                                 
                                                                     0.466
                                                                     2019-01
                                                                
                                                                 
                                                                     0.609
                                                                
                                                                 
                                                                     0.609
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                             Demonstration: Installation and Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 0603208N
                                 Training System Aircraft
                                 96
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     47.043
                                     16.343
                                     12.798
                                     15.514
                                     15.514
                                     4.287
                                     5.995
                                     5.959
                                     3.526
                                     0.000
                                     111.465
                                
                                 This program element provides for design, development, integration and test of various pre-production platform improvements for Naval Undergraduate Flight Training Systems which include T-45, T-6, TH-57, T-44, Advanced Helicopter Training System, and Multi-Engine Advanced Trainer aircraft.  Continued development engineering for improvements in reliability, maintainability, safety and meeting Federal Aviation Administration (FAA) Next Generation Air Transportation System (NextGen) flight safety requirements are required to ensure maximum benefit is achieved to provide effective cost of ownership and availability of aircraft to meet Chief of Naval Air Training (CNATRA) student training requirements.  Specific efforts include: TH-57 Follow-On Training System; T-45, T-6, TH-57 and T-44 Training System Improvements, and T-45 and T-6 Physiological Episode (PE) mitigation analysis.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         16.945
                                         12.798
                                         15.722
                                         15.722
                                    
                                     
                                         16.343
                                         12.798
                                         15.514
                                         15.514
                                    
                                     
                                         -0.602
                                         0.000
                                         -0.208
                                         -0.208
                                    
                                     
                                         
                                             -0.566
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.210
                                                     -0.210
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.002
                                                     0.002
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -1.636
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     1.600
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.210 million to account for the availability of prior year execution balances.

Technical: 
TH-57 Follow-On Training System funding is increased in support of Advanced Helicopter Training System (AHTS) program start and award of TH-XX contract.

T-45 Required Avionics Sustainment program (RASP) FY2020 funding request was reduced due to RASP program transitioning efforts to retrofit ADS-B Out capability into aircraft.

Training System Improvements funding for T-6 Crash Survivable Cockpit Voice Recorder (CSCVR), T-6 Controlled Flight Into Terrain (CFIT) Avoidance, T-45 Digital Inline Timer development, T-45 Next Generation Strike Aircraft Analysis of Alternatives(AoA) and T-44 Fatigue Life Extension Study.

T-6B Flight Management System removed from budget to reflect program cancellation (FY19-FY20).

Schedule: 

T-6B Flight Management System schedule removed from budget to reflect program cancellation (FY19-FY20). 

T-6 Joint Study Efforts extended from 4Q20 to 4Q21 in support of continued studies with the Joint Primary Aircraft Training System (JPATS) program office.  

Naval Aviation Physiological Episode schedule was changed to reflect program execution based on dynamic requirements.  Changes included the removal of T-45 Physiological Episode Root Cause Analytic Project, Real-Time Air Quality Test Sensor Study extended to 4Q21 due to ongoing Physiological Episode mitigation studies, as well as adding T-6B PE support.  

Training System Improvement schedule was changed to include T-6 CSCVR, T-6 CFIT Avoidance, T-45 Digital Inline Timer development, T-45 Next Generation Strike Aircraft (AoA) and T-44 Fatigue Life Extension Study.

T-45 RASP Test asset deliveries delayed from 4Q18 to 3Q19 due to delays from contractor.
                                
                                 
                                     
                                         3367
                                         Training Aircraft Updates
                                         
                                             47.043
                                             14.798
                                             12.798
                                             15.514
                                             15.514
                                             4.287
                                             5.995
                                             5.959
                                             3.526
                                             0.000
                                             109.920
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The TH-57 Follow-On Training System:

The TH-57 Training System consists of TH-57B aircraft, TH-57C aircraft, and associated family of ground based training devices.  The TH-57 Training System is experiencing obsolescence, diminishing manufacturing sources and material shortages, training capability gaps (as identified in the Capabilities based assessment Naval Aviation Undergraduate Flight Training), and increasingly expensive operating costs related to aging aircraft issues.  This research and development effort will investigate alternatives for replacing the TH-57 training system and develop and validate the acquisition strategy for future procurement of the capability to continue to provide the fleet replacement squadrons with qualified and capable rotary-wing naval aviators.  This effort includes, but is not limited to, market research, requirements development, evaluation of acquisition strategies, evaluation of proposals, and testing of prototypes.

Training System Improvements: 

Efforts will provide for studies and analysis, design, development, integration and test of pre-production platform improvements for Naval Undergraduate Flight Training Systems, which will conduct engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decisions.


T-45 and T-6 Physiological Episode (PE) Mitigation:

Efforts will provide for studies and development efforts to address mitigation of the T-45 and T-6 physiological episodes.
                                             
                                                 
                                                     TH-57 Follow-On Training System
                                                     Funding supports development of alternatives for replacing the TH-57 training system and development and validation of the acquisition strategy for future procurement of the capability to continue to provide the fleet replacement squadrons with qualified and capable rotary-wing Naval Aviators. This effort includes, but is not limited to, market research, requirements development, evaluation of acquisition strategies, evaluation of proposals, and testing of prototypes.
                                                     
                                                         
                                                             2.145
                                                             0
                                                             Market Research completed to include requests for information to industry; conducted Industry Day one-on-ones with potential offerors; conducted site visits; answered queries from industry.  Requirements development for the Advanced Helicopter Training System (AHTS) established in a Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, Facilities and Policy (DOTMLPF-P) Change Request (DCR) signed by OPNAV N9.  Acquisition and contract strategies approved.  Commenced work on draft Request for Proposal (RFP)for TH-XX by completing specification development and a draft Performance Work Statement (PWS).
                                                        
                                                    
                                                     
                                                         
                                                             2.431
                                                             0
                                                             Continue AHTS requirements development, evaluation of acquisition strategies, and evaluation of proposals. As well as release RFPs for helicopters and ground based training systems (GBTS). Conduct source selection and prepare for contract award and Milestone C/Full Rate Production (FRP). Begin drafting RFP for Contractor Logistics Support (CLS).
                                                        
                                                         
                                                             2.300
                                                             0
                                                        
                                                         
                                                             2.300
                                                             0
                                                             Complete evaluation of proposals, continue curriculum development, receive Milestone C/Full Rate Production decision and award TH-XX contract.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was decreased by $0.131M due to award of TH-XX contract and transitioning efforts to production.
                                                    
                                                
                                                 
                                                     Training System Improvements
                                                     Funding provides for design, development, integration and test of platform improvements for Naval Undergraduate Flight Training Systems, which include T-45 Training System (TS), Joint Primary Aircraft Training System (T-6), TH-57 and T-44 aircraft.
                                                     
                                                         
                                                             0.122
                                                             0
                                                             Continued studies & development efforts for platform improvements for Naval Undergraduate Flight Training Systems, including T-45 and T-6 Physiological Episode mitigation, and joint efforts with Air Force for T-6.
                                                        
                                                    
                                                     
                                                         
                                                             0.154
                                                             0
                                                             Continue studies & development efforts for platform improvements for Naval Undergraduate Flight Training Systems, including the system safety improvements to the T-6 for Crash Survivable Cockpit Voice Recorder (CSCVR) and Controlled Flight Into Terrain (CFIT) Avoidance.
                                                        
                                                         
                                                             7.059
                                                             0
                                                        
                                                         
                                                             7.059
                                                             0
                                                             Continue studies & development efforts for platform improvements for Naval Undergraduate Flight Training Systems, including the system safety improvements to the T-6 for Crash Survivable Cockpit Voice Recorder (CSCVR) and Controlled Flight Into Terrain (CFIT) Avoidance, T-45 Digital Inline Timer development, T-45 Next Generation Strike Training Aircraft Analysis of Alternatives (AoA) and T-44 Fatigue Life Extension Study.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was increased by $6.905M to support T-6 CSCVR and CFIT Validation and Verification for T-6 as well as the T-45 Digital Inline Timer development and T-45 Next Generation Strike Training Aircraft (AoA).
                                                    
                                                
                                                 
                                                     Naval Aviation Physiological Episode
                                                     Funding provides for design, development, integration and test of platform improvements for Naval Undergraduate Flight Training Systems to include Naval Aviation Physiological Episode (PE) Mitigation in the Training Aircrafts (T-45 and T-6).
                                                     
                                                         
                                                             3.363
                                                             0
                                                             Conducted studies and development efforts for T-45 Physiological Episode mitigation including: Conducted flight testing to support PE root cause closure; Developed Chromatography Mass Spectrometry System to analyze air samples; Validated air sample collection methods; Designed lab study for change in breathing pressures on aircrew; Validated air sample collection methods; and designed real time air quality sensor (RTAQS) for nitrous oxide detection.  Conducted studies and development efforts for T-6 Physiological Episode mitigation including completing testing and instrumentation qualification for Onboard Oxygen Generating System (OBOGS)contamination as well as pressure analysis.
                                                        
                                                    
                                                     
                                                         
                                                             6.100
                                                             0
                                                             Continue studies & development efforts for platform improvements for Naval Undergraduate Flight Training Systems, including T-45 Physiological Episode mitigation, and joint efforts with Air Force for Joint Primary Aircraft Training System (T-6).
                                                        
                                                         
                                                             6.155
                                                             0
                                                        
                                                         
                                                             6.155
                                                             0
                                                             Continue studies & development efforts as well as utilize associative learning 'artificial intelligence' platform to evaluate aircraft and maintenance data in support of PE root cause investigations for platform improvements for Naval Undergraduate Flight Training Systems, including T-45 Physiological Episode mitigation, and joint efforts with Air Force for Joint Primary Aircraft Training System (T-6).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was increased by $0.055M to support the incorporation of associative learning to platform improvements to the T-45 for Physiological Episode mitigation.
                                                    
                                                
                                                 
                                                     T45 Required Avionics Sustainment Program (RASP)
                                                     Funding supports development, integration, test, and certification of the Automatic Dependent Surveillance-Broadcast (ADS-B) Out capability in the T-45 Training System to comply with the January 1, 2020 Federal Aviation Administration ADS-B Out mandate.
                                                     
                                                         
                                                             8.612
                                                             0
                                                             Continue the ADS-B Out design and integration efforts to support Critical Design Review (CDR) planned for 3Q FY 2018  followed by laboratory integration testing.
                                                        
                                                    
                                                     
                                                         
                                                             4.113
                                                             0
                                                             Test Readiness Review (TRR) is planned to complete Q2 FY 2019, Flight Readiness Review (FRR) is planned to complete in Q3 FY 2019 followed by the commencement of on-aircraft developmental test in support of certification in Q4 FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was decreased by $4.133M due to RASP program transitioning efforts to retrofit ADS-B Out capability into aircraft.
                                                    
                                                
                                                 
                                                     T6 A/B Communication and Navigation System/Air Traffic Management (CNS/ATM)
                                                     Funding supports development, integration, test, and certification of the Automatic Dependent Surveillance-Broadcast (ADS-B) Out capability in the T-6 A/B Training System to comply with the January 1, 2020 Federal Aviation Administration ADS-B Out mandate.
                                                     
                                                         
                                                             0.556
                                                             0
                                                             Continue USAF led T-6A development efforts with completion of test and evaluation and transition to procurement.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0569
                                                     T45 Series
                                                     
                                                         164.191
                                                         193.567
                                                         186.022
                                                         186.022
                                                         166.948
                                                         182.495
                                                         180.897
                                                         185.160
                                                         545.852
                                                         2709.308
                                                    
                                                
                                                 
                                                     APN/0571
                                                     JT Primary Acft Trnr Sys (JPATS)
                                                     
                                                         24.907
                                                         26.470
                                                         21.824
                                                         21.824
                                                         28.367
                                                         31.242
                                                         31.422
                                                         32.163
                                                         19.909
                                                         253.452
                                                    
                                                
                                                 
                                                     APN/0549
                                                     Trainer Acft Series
                                                     
                                                         8.101
                                                         11.660
                                                         5.616
                                                         5.616
                                                         24.973
                                                         26.223
                                                         26.916
                                                         27.589
                                                         0.000
                                                         366.980
                                                    
                                                
                                                 
                                                     APN/0344
                                                     Advnaced Helicopter Trainer System
                                                     
                                                         0.000
                                                         0.000
                                                         261.160
                                                         261.160
                                                         266.000
                                                         263.500
                                                         130.500
                                                         0.000
                                                         182.145
                                                         1103.305
                                                    
                                                
                                            
                                             T-45 Training System: Required Avionics Sustainment Program (RASP) Phase I is the first phase to equip the T-45 to operate in the Federal Aviation Administration's (FAA) Next Generation Air Transportation System (NextGen) airspace through the expected life of the T-45.  The Research Development Test and Evaluation effort consists of a sole source Technology Maturation and Risk Reduction/ Engineering Manufacturing Development contract effort that awarded in FY 2016. Replacement kits for the Weapon Replaceable Assemblies (WRA) associated with the Automatic Dependent Surveillance-Broadcast (ADS-B) Out capability will be contracted through the Lead Systems Integrator for the Engineering Manufacturing Development phase through Test and Validation/Verification.

T6 Communication, Navigation, System/Air Traffic Management (CNS/ATM) and Avionics Upgrades for FAA Compliance are outside of the Joint Primary Aircraft Training System (JPATS) Major Defense Acquisition Program (MDAP) and will be established as a new Joint Acquisition Program with the United States Air Force.  For the JPATS Avionics Upgrade for FAA Compliance effort, a competitive award will be the strategy for the T-6A air vehicles due to their federated design.  The Navy is the lead for T-6B acquisition efforts and a sole-source strategy will be sought for the T-6B air vehicles due to proprietary hardware and software.  Avionics in the T-6B are of an integrated design with proprietary hardware and software controlling input and output of navigation, communications, air data and other avionics information through an Integrated Avionics Computer (IAC).  The CNS/ATM mandate requires integration into these systems in order to meet FAA Advisory Circular 20-165A Automatic Dependent Surveillance-Broadcast (ADS-B) Out system requirements and user capability requirements for flying in national airspace by 2020. Specifically, transponder and Global Positioning System (GPS) information that the ADS-B functions rely on are processed through proprietary software written to integrate with proprietary hardware designed by the same avionics manufacturer.  A sole-source approach has been selected because the government does not own or have access to proprietary data to support development of hardware or software required to integrate ADS-B into the aircraft. System Safety Improvement research, design and development will allow the T-6 to remain a viable aircraft for training the Fleet.

The TH-57 Follow-On Training System effort will be established to determine and implement the most cost efficient and effective path forward for providing Rotary Wing Naval Aviators to the Fleet Replacement Squadrons. The acquisition strategy includes three separate contract actions: 1) direct procurement of a new commercial off-the-shelf training helicopter and required spare parts, 2) a single Contract Logistics Services contract for AHTS and TH-57 sundown, and 3) contractor owned, contractor operated Ground Based Training Systems housed in Government facilities.  

Training System Improvements:  Efforts under this category are expected to be limited to those efforts meeting thresholds under the abbreviated acquisition category.
                                             T-45 Training System: Performance of the program will be measured via the Acquisition and Systems Engineering Technical Review (SETR) Process. Critical Design Review (CDR) is planned for 1st quarter FY 2018 with Flight Readiness Review (FRR) planned for 1st quarter FY 2019.

T-6 Joint Primary Aircraft Training System (JPATS): For T-6B National Airspace Compliance is an Abbreviated Acquisition Program with Acquisition Milestones utilizing systems engineering processes. Other system safety improvements will allow the T-6 to maintain Joint requirements.

TH-57 Follow-On Training System:  The follow-on system to the TH-57 will be a new Major Defense Acquisition Program (MDAP) with Acquisition Milestones utilizing the systems engineering processes.  The follow-on system to the TH-57 is being recommended for designation as a Middle-Tier, Pilot Rapid Acquisition Program entering post-Milestone C to Full Rate Production.  Otherwise, the procurement will be a CAT II Acquisition.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Training System Improvements T6: FY2020 Development Costs support T-6 CSCVR Validation and Verification.
Training System Improvements T6: FY2020 Development Costs support T-6 CFIT Validation and Verification.
Training System Improvements T45: FY2020 Development Costs support T-45 Digital Inline Timer development efforts.
Training System Improvements T45: FY2020 Development Costs support T-45 Next Gen Strike Training Aircraft AoA.
                                                     
                                                         
                                                             T45 Product Development Cost
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 14.575
                                                                 
                                                                     5.342
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.917
                                                                 19.917
                                                            
                                                        
                                                         
                                                             T45 PE Product Development Cost
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.898
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.898
                                                                 0.898
                                                            
                                                        
                                                         
                                                             Training System Improvement T6 CSCVR
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-02
                                                                
                                                                 0.400
                                                                 3.400
                                                                 3.400
                                                            
                                                        
                                                         
                                                             Training System Improvement T6 CFIT
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2020-02
                                                                
                                                                 1.200
                                                                 2.400
                                                                 2.400
                                                            
                                                        
                                                         
                                                             Training System Improvement T45 Digital Inline Timer
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 1.200
                                                                 2.200
                                                                 2.200
                                                            
                                                        
                                                         
                                                             Training System Improvement T45 Next Gen Strike Training Aircraft AoA
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.545
                                                                
                                                                 
                                                                     1.545
                                                                     2019-12
                                                                
                                                                 2.500
                                                                 4.045
                                                                 4.045
                                                            
                                                        
                                                         
                                                             Prior Year Product Development costs no longer in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.202
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.202
                                                                 4.202
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     T45 and T-6 PE Support: Cost category added for T-45 and T-6 Physiological Episodes (PE) support
TH-57 Follow-On Training System Engineering Support: Cost category added for Advanced Helicopter Systems Engineering Support. 
Training System Improvement:  Cost category added for T-44 Fatigue Life Extension Study.
                                                     
                                                         
                                                             T45 Systems Engineering Support - EMD
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 6.020
                                                                 
                                                                     0.705
                                                                     2017-11
                                                                
                                                                 
                                                                     0.865
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.590
                                                            
                                                        
                                                         
                                                             T45 Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.898
                                                                 
                                                                     0.214
                                                                     2017-11
                                                                
                                                                 
                                                                     0.393
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.505
                                                            
                                                        
                                                         
                                                             T45 Engineering Study
                                                             SS
                                                             BOA
                                                             JHU
                                                             Laurel, MD
                                                             
                                                                 0.833
                                                                 
                                                                     1.329
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.162
                                                                 2.162
                                                            
                                                        
                                                         
                                                             T6 Systems Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.849
                                                                 
                                                                     0.367
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 2.400
                                                                 4.616
                                                            
                                                        
                                                         
                                                             T6 Systems Engineering Support
                                                             WR
                                                             NADEP
                                                             Jacksonville, FL
                                                             
                                                                 0.263
                                                                 
                                                                     0.250
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.513
                                                            
                                                        
                                                         
                                                             TH-57 Follow-On Training System Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.116
                                                                     2017-11
                                                                
                                                                 
                                                                     2.431
                                                                     2018-11
                                                                
                                                                 
                                                                     2.300
                                                                
                                                                 
                                                                     2.300
                                                                     2019-11
                                                                
                                                                 0.377
                                                                 7.224
                                                            
                                                        
                                                         
                                                             T45 PE Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.250
                                                                 
                                                                     0.500
                                                                     2018-08
                                                                
                                                                 
                                                                     3.250
                                                                     2019-08
                                                                
                                                                 
                                                                     2.450
                                                                
                                                                 
                                                                     2.450
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 7.450
                                                            
                                                        
                                                         
                                                             T6 PE Support
                                                             WR
                                                             AFRL RH
                                                             Wright Patterson AFB, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.161
                                                                     2018-06
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.261
                                                            
                                                        
                                                         
                                                             Training System Improvement T-6 Joint Study Efforts
                                                             MIPR
                                                             AFRL
                                                             Wright-Patterson AFB
                                                             
                                                                 0.104
                                                                 
                                                                     0.030
                                                                     2017-11
                                                                
                                                                 
                                                                     0.069
                                                                     2018-11
                                                                
                                                                 
                                                                     0.086
                                                                
                                                                 
                                                                     0.086
                                                                     2019-11
                                                                
                                                                 3.200
                                                                 3.489
                                                            
                                                        
                                                         
                                                             Training System Improvement T-45 Real-time Air Quality Sensor (RTAQS) Study
                                                             MIPR
                                                             AFRL RH
                                                             Wright Patterson AFB, OH
                                                             
                                                                 0.328
                                                                 
                                                                     0.557
                                                                     2018-07
                                                                
                                                                 
                                                                     0.500
                                                                     2019-07
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 1.935
                                                            
                                                        
                                                         
                                                             Training System Improvement T-44 Fatigue Life Extension Study
                                                             WR
                                                             NADEP
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.163
                                                                
                                                                 
                                                                     0.163
                                                                     2019-11
                                                                
                                                                 5.000
                                                                 5.163
                                                            
                                                        
                                                         
                                                             Prior Year Support costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.410
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.410
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             T45 Test & Certification
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.218
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     0.845
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.663
                                                            
                                                        
                                                         
                                                             T6 Test and Evaluation
                                                             C
                                                             CPFF
                                                             Textron Aircraft Defense
                                                             Wichita, KS
                                                             
                                                                 0.177
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.177
                                                                 0.177
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             T45 Project Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.557
                                                                 
                                                                     0.759
                                                                     2017-11
                                                                
                                                                 
                                                                     0.836
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.152
                                                            
                                                        
                                                         
                                                             T-45 Test Wing Maintenance
                                                             C
                                                             FFP
                                                             L-3
                                                             Patuxent River, MD
                                                             
                                                                 2.521
                                                                 
                                                                     1.627
                                                                     2017-10
                                                                
                                                                 
                                                                     2.237
                                                                     2018-10
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-10
                                                                
                                                                 3.200
                                                                 11.585
                                                                 11.585
                                                            
                                                        
                                                         
                                                             T45 PBTH Flight Hours
                                                             C
                                                             FFP
                                                             Rolls Royce
                                                             Indianapolis, IN
                                                             
                                                                 0.179
                                                                 
                                                                     0.089
                                                                     2018-05
                                                                
                                                                 
                                                                     0.257
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.525
                                                                 0.525
                                                            
                                                        
                                                         
                                                             T45 Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.075
                                                                 
                                                                     0.093
                                                                     2017-10
                                                                
                                                                 
                                                                     0.055
                                                                     2018-10
                                                                
                                                                 
                                                                     0.055
                                                                
                                                                 
                                                                     0.055
                                                                     2019-10
                                                                
                                                                 0.110
                                                                 0.388
                                                            
                                                        
                                                         
                                                             T6 Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.149
                                                                 
                                                                     0.030
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.035
                                                                
                                                                 
                                                                     0.035
                                                                     2019-10
                                                                
                                                                 0.090
                                                                 0.334
                                                            
                                                        
                                                         
                                                             TH57 Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.033
                                                                 
                                                                     0.029
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-10
                                                                
                                                                 0.090
                                                                 0.212
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.504
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.504
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                                                 R4_2020PB_0603208N_3367_FILE5.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     T45 RASP
                                                     
                                                         
                                                             System Development: Hardware Development: T45 Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: T45 Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: T45 Integrated Test & Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lab Assets: T45 Lab Assets
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Test Assets: T45 Test Assets
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     T6 A/B CNS/ATM
                                                     
                                                         
                                                             Acquisition Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Full Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: T-6A ADS-B Development (USAF Lead): T-6A ADS-B Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     TH-57 Follow-On Training System
                                                     
                                                         
                                                             System Development: Follow-On Training System Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering: Follow-On Training System Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Training System Improvements
                                                     
                                                         
                                                             System Development: Training System Improvements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-6 Joint Study Efforts: T-6 Joint Study Efforts
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-45 VMTS Throttle Grip Engineering Analysis: T-45 VMTS Throttle Grip Engineering Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-45 Real-time Air Quality Test Sensor Study: T-45 Real-time Air Quality Test Sensor Study
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-45 Analysis of Alternatives: T-45 Analysis of Alternatives
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T6 Crash Survivable Cockpit Voice Recorder (CSCVR): T6 Crash Survivable Cockpit Voice Recorder (CSCVR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T6 Crash Survivable Cockpit Voice Recorder (CSCVR): T6 CSCVR Hardware Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T6 Controlled Flight Into Terrain (CFIT) Avoidance: T6 Controlled Flight Into Terrain (CFIT) Avoidance
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T6 Controlled Flight Into Terrain (CFIT) Avoidance: T6 CFIT Hardware Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-45 (TS) Digital Inline Timer Development: T-45 (TS) Digital Inline Timer Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-45 Next Gen Strike Training Aircraft AOA: T-45 Next Gen Strike Training Aircraft Analysis of Alternatives
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Study/Analysis/Support: T-44 Fatigue Life Extension Study: T-44 Fatigue Life Extension Study
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Naval Aviation Physiological Episodes
                                                     
                                                         
                                                             System Development: T-45 PE: T-45 Acceptance Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: T-45 PE: T-45 PE Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: T6 PE Test & Evaluation: T6 Acceptance Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: T6 PE Test & Evaluation: T-6B PE Support
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             1.545
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.545
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add.

T-45 Physiological Episode (PE) mitigation studies and development efforts.
                                             
                                                 
                                                     T-45 and F/A-18 Physiological Episodes
                                                     
                                                         1.545
                                                         N/A
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Not Required for Congressional Adds.
                                             Not Required for Congressional Adds.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     T45 PE: FY2018 Development Costs support Holistic Modular Aircrew Physiologic Status (HMAPS) Monitoring System Development.
T45 PE: FY2018 Development Costs support PE Mitigation efforts
                                                     
                                                         
                                                             T-45 PE Mitigation (HMAPS)
                                                             C
                                                             CPFF
                                                             Athena GTX INC.
                                                             Des Moines, IA
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                                 0.750
                                                            
                                                        
                                                         
                                                             T-45 PE Mitigation (JHU/APL)
                                                             C
                                                             CPFF
                                                             NAVSEA
                                                             JHU/APL
                                                             
                                                                 0.000
                                                                 
                                                                     0.785
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.785
                                                                 0.785
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             T-45 PE Mitigation Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.010
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0603208N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     T-45 PE Mitigation
                                                     
                                                         
                                                             System Development: T-45 PE Mitigation Studies and Development efforts
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604212N
                                 Other Helicopter Development
                                 97
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     93.773
                                     26.423
                                     23.579
                                     28.835
                                     28.835
                                     54.458
                                     122.976
                                     148.231
                                     151.192
                                     Continuing
                                     Continuing
                                
                                 This Program Element includes funding for the development support for improvements to current systems for CH/MH-53, MH-60 development, VH-3/VH-60, and new development of Attack and Utility Replacement Aircraft (AURA) capability.  The H-53 is the premier heavy lift helicopter for the Marine Corps and the only operational airborne mine sweeping platform for the Navy.  H-53 RDT&E efforts focus on trade studies and risk reduction measures to identify candidate survivability, safety, avionics, cargo handling, cockpit and other airframe specific improvements to extend the service life.  The VH-3/VH-60 is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. AURA is a Joint Department initiative to address vertical lift capability requirements and determine feasible and affordable solutions in support of the Joint Warfighter.
                                 
                                     
                                         26.786
                                         32.128
                                         33.940
                                         33.940
                                    
                                     
                                         26.423
                                         23.579
                                         28.835
                                         28.835
                                    
                                     
                                         -0.363
                                         -8.549
                                         -5.105
                                         -5.105
                                    
                                     
                                         
                                             -8.549
                                        
                                         
                                             -0.363
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -5.520
                                                     -5.520
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.415
                                                     0.415
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $2.873 million to account for the availability of prior year execution balances.

2460 VH-3/VH-60: FY 2020 decrease in funding due to completion of efforts for VH Executive Helicopter Aircraft Life Management Program. 


Cost/Technical/Schedule: 
1109 CH/MH-53: Not Applicable    
2460 VH-3/VH-60: Not Applicable
3406 Attack and Utility Replacement Aircraft: Not Applicable
                                
                                 
                                     
                                         1109
                                         CH/MH-53
                                         
                                             58.003
                                             17.234
                                             12.409
                                             16.454
                                             16.454
                                             9.062
                                             2.552
                                             2.594
                                             2.644
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The H-53 helicopter is the premier heavy lift helicopter for the Marine Corps and the only operational airborne mine sweeping platform for the Navy.  H-53 efforts will continue to develop and qualify components, prior to production and approval decisions, in order to replace obsolete system components.  Emphasis will be placed on supportability improvement modifications that will sustain the H-53 aircraft until the transition of the H-53K is complete.  These efforts combined, will significantly improve the readiness of the H-53 fleet while reducing long term operational and supportability costs.  Survivability efforts to address improved situational awareness to pilots will include improved Digital Interoperability and improve Degraded Visual Environment Awareness.  Modeling and simulation will be used to the maximum practical extent throughout this effort.  Manned Flight Simulator will be utilized to develop, install and test interim modifications to existing H-53 legacy avionics, while maintaining the original basic system footprint and functionality. As a part of this effort, a complete Electro Magnetic Vulnerability assessment will be required for the affected and/or modified systems.
                                             
                                                 
                                                     H-53 Avionics
                                                     
                                                         
                                                             2.848
                                                             0
                                                             Integrate software applications for cockpit and avionics improvements, to include the development of new sensors.  Investigate solutions to address the degraded visual environment.  Develop flight control computer and test set design modifications to address anticipated obsolescence issues.  Conduct Business Case Analyses to determine impact of high Operation and Support cost drivers and address alternatives to mitigate identified issues. Create basis for APR-39D(V)2 to improve digital interoperability and detection against radar guided threats.
                                                        
                                                    
                                                     
                                                         
                                                             3.716
                                                             0
                                                             Integrate software applications for cockpit and avionics improvements, to include the development of new sensors.  Develop flight control computer and test set design modifications to address anticipated obsolescence issues.  Conduct Business Case Analyses to determine impact of high Operation and Support cost drivers and address alternatives to mitigate identified issues. Development and Integration of improved Degraded Visual Environmental Awareness to include coupled flight control capability.
                                                        
                                                         
                                                             4.960
                                                             0
                                                        
                                                         
                                                             4.960
                                                             0
                                                             Continue to integrate software applications for cockpit and avionics improvements, to include the development of new sensors.  Develop flight control computer and test set design modifications to address anticipated obsolescence issues.  Conduct Business Case Analyses to determine impact of high Operation and Support cost drivers and address alternatives to mitigate identified issues. Development and Integration of improved Degraded Visual Environmental/Low Speed Precision Control Awareness to include coupled flight control capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $1.244M from FY 2019 to FY 2020 is required for test set development, hardware and software development efforts, and ground and flight tests required for Degraded Visual Environment (DVE)/Low Speed Precision Control (LSPC) integration.
                                                    
                                                
                                                 
                                                     H-53 Survivability
                                                     
                                                         
                                                             1.296
                                                             0
                                                             Perform trade studies, risk reduction, design, development, model, integration and test activities for H-53 survivability to include increased situational awareness via digital interoperability.
                                                        
                                                    
                                                     
                                                         
                                                             1.472
                                                             0
                                                             Perform trade studies, risk reduction, design, development, model, integration and test activities for H-53 survivability to include increased situational awareness via digital interoperability.
                                                        
                                                         
                                                             2.013
                                                             0
                                                        
                                                         
                                                             2.013
                                                             0
                                                             Continue to perform trade studies, risk reduction, design, development, model, integration and test activities for H-53 safety and survivability to include increased situational awareness via digital interoperability/Low Speed Precision Control.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.541M from FY 2019 to FY 2020 funds additional requirements for situational awareness in the H-53E aircraft.
                                                    
                                                
                                                 
                                                     H-53 Propulsion
                                                     
                                                         
                                                             0.442
                                                             0
                                                             Conduct Business Case Analyses to determine impact of high Operation and Support Propulsion cost drivers and address alternatives to mitigate, as well as developing/integrating proposed solutions to the risk associated with #2 engine fires.
                                                        
                                                    
                                                     
                                                         
                                                             0.450
                                                             0
                                                             Conduct Business Case Analyses to determine impact of high Operation and Support Propulsion cost drivers. Develop, manufacture and test the new production T-64 fuel control prototype to improve safety, operability, reliability, while eliminating obsolescence issues.
                                                        
                                                         
                                                             0.413
                                                             0
                                                        
                                                         
                                                             0.413
                                                             0
                                                             Continue to conduct Business Case Analyses to determine impact of high Operation and Support Propulsion cost drivers. Develop, manufacture and test the new production T-64 fuel control prototype to improve safety, operability, reliability, while eliminating obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Project Management Support
                                                     
                                                         
                                                             1.620
                                                             0
                                                             Provide in-house, field activity, and contractor support of IPTs to allow for studies and analyses, preparation of acquisition documentation and examination of equipment and avionics for the H-53.  Efforts include, but are not limited to, government development support, engineering support, product management support, system engineering and logistics support, and travel for the H-53 program.
                                                        
                                                    
                                                     
                                                         
                                                             1.652
                                                             0
                                                             Provide in-house, field activity, and contractor support of IPTs to allow for studies and analyses, preparation of acquisition documentation and examination of equipment and avionics for the H-53.  Efforts include, but are not limited to, government development support, engineering support, product management support, system engineering and logistics support, and travel for the H-53 program.
                                                        
                                                         
                                                             1.620
                                                             0
                                                        
                                                         
                                                             1.620
                                                             0
                                                             Continue to provide in-house, field activity, and contractor support of IPTs to allow for studies and analyses, preparation of acquisition documentation and examination of equipment and avionics for the H-53.  Efforts include, but are not limited to, government development support, engineering support, product management support, system engineering and logistics support, and travel for the H-53 program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     H-53 Airframe
                                                     
                                                         
                                                             2.175
                                                             0
                                                             Develop software tool to support aircraft diagnostics, health monitoring and Fatigue Life Estimating (FLE) which will interface with Naval Enterprise Logistics Support Systems. The systems will provide a seamless environment for processing data, troubleshooting and documenting the technical updates required for the H-53 airframe. Continue to develop tools to study/analyze and qualify components, prior to production and approval decisions, in order to replace obsolete system components.  Perform trade studies, risk reduction, design, development, integration and test activities for the H-53 airframe to include, but not limited to, main rotor head, cowlings, aircraft structure, drive train, and various dynamic components.
                                                        
                                                    
                                                     
                                                         
                                                             1.554
                                                             0
                                                             Develop software tool to support aircraft diagnostics, health monitoring and Fatigue Life Estimating (FLE) which will interface with Naval Enterprise Logistics Support Systems. The systems will provide a seamless environment for processing data, troubleshooting and documenting the technical updates required for the H-53 airframe. Continue to develop tools to study/analyze and qualify components, prior to production and approval decisions, in order to replace obsolete system components.  Perform trade studies, risk reduction, design, development, integration and test activities for the H-53 airframe to include, but not limited to, main rotor head, cowlings, aircraft structure, drive train, and various dynamic components.
                                                        
                                                         
                                                             1.429
                                                             0
                                                        
                                                         
                                                             1.429
                                                             0
                                                             Continue to develop software tool to support aircraft diagnostics, health monitoring and Fatigue Life Estimating (FLE) which will interface with Naval Enterprise Logistics Support Systems. The systems will provide a seamless environment for processing data, troubleshooting and documenting the technical updates required for the H-53 airframe. Continue to develop tools to study/analyze and qualify components, prior to production and approval decisions, in order to replace obsolete system components.  Perform trade studies, risk reduction, design, development, integration and test activities for the H-53 airframe to include, but not limited to, main rotor head, cowlings, aircraft structure, drive train, and various dynamic components.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.125M from FY 2019 to FY 2020 due to decrease in Fatigue life Estimating test events.
                                                    
                                                
                                                 
                                                     APR-39D(V)2
                                                     
                                                         
                                                             8.853
                                                             0
                                                             Provide ability for consolidating digital interoperability and improve the probability of detection against radar guided threats. Corrects deficiencies from previous receiver by enabling self protection from radar guided threats on the battlefield.
                                                        
                                                    
                                                     
                                                         
                                                             3.565
                                                             0
                                                             Continue development and integration of APR-39D(V)2 to consolidate digital interoperability and improve the probability of detection against radar guided threats. Corrects deficiencies from previous receiver by enabling self protection from radar guided threats on the battlefield.
                                                        
                                                         
                                                             6.019
                                                             0
                                                        
                                                         
                                                             6.019
                                                             0
                                                             Continue development and integration of APR-39D(V)2 to consolidate digital interoperability and improve the probability of detection against radar guided threats. Corrects deficiencies from previous receiver by enabling self protection from radar guided threats on the battlefield.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 funding increase supports APR-39 contract costs.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0528
                                                     H-53 Series
                                                     
                                                         39.125
                                                         51.965
                                                         40.513
                                                         40.513
                                                         74.341
                                                         135.652
                                                         188.034
                                                         170.881
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             APN-5 funding profile does not include funding designated for the CH-53K aircraft (OSIPS 007-19 and 008-19).
                                             This is a non-ACAT program.  H-53 RDT&E efforts will focus on trade studies and risk reduction measures to identify candidate survivability, interoperability, safety, avionics, cargo handling, cockpit and other airframe specific improvements to extend the service life.
                                             Successfully perform studies, analysis and develop software to address emergent H-53 issues.  Successfully support developmental and operation test activities to qualify aircraft modifications/upgrades.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 5.573
                                                                 
                                                                     1.618
                                                                     2017-11
                                                                
                                                                 
                                                                     0.784
                                                                     2018-11
                                                                
                                                                 
                                                                     1.518
                                                                
                                                                 
                                                                     1.518
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Contract
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.737
                                                                 
                                                                     0.500
                                                                     2018-02
                                                                
                                                                 
                                                                     1.191
                                                                     2019-02
                                                                
                                                                 
                                                                     1.191
                                                                
                                                                 
                                                                     1.191
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.619
                                                                 3.619
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.540
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     1.616
                                                                     2018-11
                                                                
                                                                 
                                                                     1.953
                                                                
                                                                 
                                                                     1.953
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Development
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.729
                                                                     2018-03
                                                                
                                                                 
                                                                     1.839
                                                                     2019-03
                                                                
                                                                 
                                                                     1.323
                                                                
                                                                 
                                                                     1.323
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 7.891
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in the FYDP
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 19.475
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.475
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.143
                                                                 
                                                                     4.876
                                                                     2018-03
                                                                
                                                                 
                                                                     2.175
                                                                     2019-03
                                                                
                                                                 
                                                                     4.865
                                                                
                                                                 
                                                                     4.865
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GFE
                                                             Various
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 3.581
                                                                 
                                                                     0.137
                                                                     2017-11
                                                                
                                                                 
                                                                     0.280
                                                                     2018-11
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.914
                                                                 
                                                                     1.674
                                                                     2018-03
                                                                
                                                                 
                                                                     1.835
                                                                     2019-03
                                                                
                                                                 
                                                                     2.420
                                                                
                                                                 
                                                                     2.420
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 7.318
                                                                 
                                                                     2.950
                                                                     2017-11
                                                                
                                                                 
                                                                     2.439
                                                                     2018-11
                                                                
                                                                 
                                                                     2.654
                                                                
                                                                 
                                                                     2.654
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.048
                                                                 
                                                                     0.150
                                                                     2017-10
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt  no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.674
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.674
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604212N_1109_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     CH/MH-53
                                                     
                                                         
                                                             Engineering Milestones:  - Obsolescence Issues/Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones:  - Survivability Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones:  - Legacy P3I Efforts
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones:  - Safety Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: APR-39D(V)2 Prototype Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: APR-39D(V)2 Capability Analysis, Development & Integration
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Degraded Visual Environment/Low Speed Precision Control Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2460
                                         VH-3/VH-60
                                         
                                             35.770
                                             1.301
                                             1.310
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             38.381
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. This project currently funds the VH Executive Helicopter's Aircraft Life Management Program (ALMP).
                                             
                                                 
                                                     VH Executive Helicopter Aircraft Life Management Program
                                                     VH Executive Helicopter Aircraft Life Management Program: Provides for management and improvement of all Executive Helicopter systems readiness including safety, operational weight, mission availability, structural integrity, component reliability, maintainability, software, and obsolescence issues as they arise.
                                                     
                                                         
                                                             1.301
                                                             0
                                                             Provide government program management and engineering support for efforts associated with the Aircraft Life Management Program ensuring aircraft availability and mission readiness to the VH Executive Helicopters.
                                                        
                                                    
                                                     
                                                         
                                                             1.310
                                                             0
                                                             Provide government program management and engineering support for efforts associated with the Aircraft Life Management Program ensuring aircraft availability and mission readiness to the VH Executive Helicopters.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease due to completion of VH Executive Helicopter Aircraft Life Management Program efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/056600
                                                     Executive Helicopters Series
                                                     
                                                         31.787
                                                         23.566
                                                         8.933
                                                         8.933
                                                         28.751
                                                         60.690
                                                         76.978
                                                         78.505
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Results of the Aircraft Life Management Program trade studies and risk reduction efforts will lead to modifications to be addressed through the program's Obsolescence Management Program and VH Comm Suite Upgrade Operational Safety and Improvement Programs as directed by the Deputy Secretary of Defense.
                                             VH Executive Helicopter ALMP will include trade studies and risk reduction efforts necessary to address safety, operational weight, mission availability, structural integrity, component reliability, maintainability, software, and obsolescence issues as they arise.
                                             Completion of VH Executive Helicopter Aircraft Life Management Program efforts.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 8.675
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.675
                                                                 8.675
                                                            
                                                        
                                                         
                                                             Primary HW Development
                                                             SS
                                                             CPFF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.899
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.899
                                                                 0.899
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             FFP
                                                             Rockwell Collins
                                                             Cedar Rapids, IA
                                                             
                                                                 2.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.425
                                                                 2.425
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.987
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.987
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.607
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.607
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.321
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.321
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             FFP
                                                             Lockheed Martin
                                                             Greenfield, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.342
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.342
                                                                 0.342
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation-WBLoS
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.102
                                                                 
                                                                     0.299
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.401
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.234
                                                                 
                                                                     0.952
                                                                     2017-11
                                                                
                                                                 
                                                                     0.938
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.124
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             SS
                                                             CPFF
                                                             NAVSEA
                                                             Washington Navy Yard, DC
                                                             
                                                                 0.630
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.650
                                                                 0.650
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.397
                                                                 
                                                                     0.030
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.457
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt Services no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 9.493
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.493
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     VH-3/VH-60
                                                     
                                                         
                                                             Engineering Milestones: VH-3D / VH-60N ALMP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3406
                                         Attack and Utility Replacement Aircraft
                                         
                                             0.000
                                             7.888
                                             9.860
                                             12.381
                                             12.381
                                             45.396
                                             120.424
                                             145.637
                                             148.548
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Attack and Utility Replacement Aircraft (AURA) is a Joint Department initiative to address vertical lift capability requirements and determine feasible and affordable solutions in support of the Joint Warfighter.  The AURA Capability Set 3 (CS3) program, led by the Department of the Army, will develop and field a replacement for US Army and USMC aircraft with a more capable, maintainable, and reliable rotorcraft to meet the needs of the services. AURA will provide unmatched strategic, operational, and tactical agility to perform a multitude of missions currently unachievable by any conventionally configured rotorcraft.  AURA will be a force multiplier with superior performance, payload, survivability, agility, endurance, and reliability that enables warfighters to win in a complex world. AURA offers revolutionary operational opportunities over current Vertical Take Off Landing (VTOL) aircraft and will field by 2031.

The Marine Corps AURA requirements emphasize range and speed similar to the MV-22. AURA will increase the Marine Air Ground Task Force's (MAGTF) capacity of long-range fires. AURA will utilize DOTmLPF-P that will include all facets of a program with particular focus on life-cycle cost reductions through common processes, support equipment, logistic support and component commonality utilizing non-materiel solutions, such as maintenance strategies, training solutions, and infrastructure requirements. The air vehicle will include primary mechanical, electrical, pneumatic, and structural components such as drivetrain, generators, landing gear, pumps, controls, seats, etc. The mission subsystems will include all on- and off-board components with embedded control software for those components that provide all mission functionality, cockpit displays, cockpit hardware subsystem controllers, and interfaces. The architecture will include the fundamental organization of the complete system, the processing method/component(s), the system level software, the operating environment, and the on-aircraft infrastructure to facilitate integration of all subsystems and platform.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                             
                                                 
                                                     Attack and Utility Replacement Aircraft
                                                     
                                                         
                                                             7.888
                                                             0
                                                             Provide initial support for Attack and Utility Replacement(AURA) Analysis of Alternatives (AoA) to assess the technical feasibility, technical risk, and affordability of potential strategic solutions with the intent to develop the next generation of rotary wing aircraft supporting new Vertical Take Off Landing capabilities common with the US Army.  Tasks to be performed include but are not limited to:  AoA support, Acquisition Program Management functions, Engineering modeling and analysis, TEMP development, System Specification and Draft Capability Development Document development, and design trade studies and prototyping on the Air Vehicle and all associated systems.  These efforts will include but not be limited to studies, virtual simulation, conceptual design, prototyping of Air Vehicle, Avionics, Propulsion and Dynamics, Communications and Navigation, Weapons and Fire Control, Human Systems Integration, Survivability and Vulnerability, Missions and Missions Systems Management, Reliability and Maintainability, Training, Logistics, Sensor, Pilotage and Targeting Systems, VMS/Flight Control, and Software/Hardware architecture.  Support for these efforts will come from government, industry and academia such as Naval Research Labs, DARPA, John Hopkins APL, various industry partners.

Initial AURA contract awards for FY18 includes contract support, academia, and industry quick turn studies.  All contract actions will be in support of the overall AoA effort.
                                                        
                                                    
                                                     
                                                         
                                                             9.860
                                                             0
                                                             FY 2019 BASE PLANS WEAPONS AND SENSORS TESTING AND INTEGRATION:
Continue initial support for Attack and Utility Replacement (AURA) Analysis of Alternatives (AoA) to assess the technical feasibility, technical risk, and affordability of potential strategic solutions with the intent to develop the next generation of rotary wing aircraft supporting new Vertical Take Off Landing capabilities common with the US Army.  Tasks to be performed include but are not limited to:  AoA support, Acquisition Program Management functions, Engineering modeling and analysis, TEMP development, System Specification and Draft Capability Development Document development, and design trade studies and prototyping on the Air Vehicle and all associated systems.  These efforts will include but not be limited to studies, virtual simulation, conceptual design, prototyping of Air Vehicle, Avionics, Propulsion and Dynamics, Communications and Navigation, Weapons and Fire Control, Human Systems Integration, Survivability and Vulnerability, Missions and Missions Systems Management, Reliability and Maintainability, Training, Logistics, Sensor, Pilotage and Targeting Systems, VMS/Flight Control, and Software/Hardware architecture.  Support for these efforts will come from government, industry and academia such as Naval Research Labs, DARPA, John Hopkins APL, and various industry partners.

Continued AURA contract awards for FY19 for contract support services, academia, or industry quick turn studies.  All contract actions will be smaller scale efforts to support the overall initial AoA effort.
                                                        
                                                         
                                                             12.381
                                                             0
                                                        
                                                         
                                                             12.381
                                                             0
                                                             FY 2020 BASE PLANS WEAPONS AND SENSORS TESTING AND INTEGRATION:
Continue initial support for Attack and Utility Replacement (AURA) Analysis of Alternatives (AoA) to assess the technical feasibility, technical risk, and affordability of potential strategic solutions with the intent to develop the next generation of rotary wing aircraft supporting new Vertical Take Off Landing capabilities common with the US Army.  Tasks to be performed include but are not limited to:  AoA support, Acquisition Program Management functions, Engineering modeling and analysis, TEMP development, System Specification and Draft Capability Development Document development, and design trade studies and prototyping on the Air Vehicle and all associated systems.  These efforts will include but not be limited to studies, virtual simulation, conceptual design, prototyping of Air Vehicle, Avionics, Propulsion and Dynamics, Communications and Navigation, Weapons and Fire Control, Human Systems Integration, Survivability and Vulnerability, Missions and Missions Systems Management, Reliability and Maintainability, Training, Logistics, Sensor, Pilotage and Targeting Systems, VMS/Flight Control, and Software/Hardware architecture.  Support for these efforts will come from government, industry and academia such as Naval Research Labs, DARPA, John Hopkins APL, and various industry partners.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY2019 to FY2020 funds risk mitigation studies and staffing increases to support a condensed timeline to the milestone.
                                                    
                                                
                                            
                                             The Army initiated an Analysis of Alternatives (AoA) in the 3rd Quarter FY 2017 to begin the assessment of the technical feasibility, operational feasibility, technical risk, and affordability of potential solutions. The AoA will take advantage of previous studies, ongoing Advanced Technology Development Science & Technology (S&T) projects, and input from Government, Industry and Academia. The results of the AoA and Technology Readiness Assessments will be used to assist in determining if a Milestone A or Milestone B entry is appropriate. Once the appropriate Milestone entry point has been determined, the program will enter at the appropriate Milestone with an appropriate RFP Release.  The program will complete development and testing of the most cost effective system before entering the Production and Deployment phase in the FY2031 timeframe.
                                             A studies and analysis contract will be awarded 2Q FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     3.947
                                                                     2018-03
                                                                
                                                                 
                                                                     2.990
                                                                     2019-01
                                                                
                                                                 
                                                                     2.996
                                                                
                                                                 
                                                                     2.996
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.814
                                                                     2018-06
                                                                
                                                                 
                                                                     0.550
                                                                     2019-01
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test and Evaluation
                                                             WR
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.575
                                                                     2018-03
                                                                
                                                                 
                                                                     0.587
                                                                     2018-11
                                                                
                                                                 
                                                                     0.511
                                                                
                                                                 
                                                                     0.511
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies and Anaylsis
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.175
                                                                     2018-03
                                                                
                                                                 
                                                                     3.640
                                                                     2019-01
                                                                
                                                                 
                                                                     5.766
                                                                
                                                                 
                                                                     5.766
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.238
                                                                
                                                                 
                                                                     0.238
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.072
                                                                     2018-03
                                                                
                                                                 
                                                                     1.613
                                                                     2018-11
                                                                
                                                                 
                                                                     1.657
                                                                
                                                                 
                                                                     1.657
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.205
                                                                     2018-03
                                                                
                                                                 
                                                                     0.480
                                                                     2018-10
                                                                
                                                                 
                                                                     0.413
                                                                
                                                                 
                                                                     0.413
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604212N_3406_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Attack and Utility Replacement Aircraft
                                                     
                                                         
                                                             Acquisition Milestones: Milestone A Phase: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestone A Phase: Milestone A Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Request for Proposal: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Request for Proposal: Technical Maturation Risk Reduction (TMRR) Award
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Preliminary Design: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Supplier Requirements Derivation: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Supplier Requirements Derivation: SFR
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                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604214M
                                 AV-8B Aircraft - Engine Dev
                                 98
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     460.370
                                     0.000
                                     46.363
                                     27.441
                                     27.441
                                     23.646
                                     16.772
                                     17.050
                                     17.384
                                     Continuing
                                     Continuing
                                
                                 The program provides for AV-8B Design, Development, Integration, and Test of various platform improvements such as: Engine Life Management Program (ELMP), Escape Systems, Joint Mission Planning System (JMPS), and Block upgrades to various mission systems and software Operational Flight Programs (OFPs) to include JMPS integration, avionics and communications systems, navigation equipment, weapons carriage and countermeasures, studies and analyses of future capability expansion and unique flight testing, and the Obsolescence Replacement (OR)/Readiness Management Plan (RMP) including structural, hydraulic, electrical, environmental, and mechanical systems.  OR/RMP represents all engineering activities for development and design to support aircraft safety flight clearances, concept explorations, responses to evolving threats, and developments to support Program Objective Memorandum.  

The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activities under the consolidated effort of Block Developments: H6.2 and follow-on block upgrades, to include a H7.0 block upgrade that will be required to implement full Link 16 capability, provide weapon improvements and integrate AIM-9X and Joint Standoff Weapon (JSOW). An H6.2 update, included the Common Avionics Program, provided AV-8B a self-contained Global Positioning System navigation capability that is required to access preferred airspaces, and included a Litening OFP V3, and initial Link 16 Precise Participant Location and Identification capability, which provided interoperability, digital combat identification and increased situational awareness on the battlefield.  Link 16 is a Top 10 item in the Operational Advisory and Systems Safety Groups.  The H7.0 OFP will fully implement the Harrier Link 16 integration, which will provide information sharing capabilities and integration of an increased number of Link 16 J-series messages and the ability to act on shared target track information.  Connection to the Link 16 network is vital to the AV-8B's ability to operate within some Command and Control situations and Operational Plans, as designed today, as well as provide a tactical capability for the more effective and safe prosecution of both airborne and ground targets. Continued AV-8B combat relevance and ability to respond to evolving and emergent threats through end of service is critical to the Marine Air-Ground Task Force's ability to generate aviation combat power throughout the transition to F-35B. J-series, K-series, Tactical Targeting Network Technology, and other emerging datalink technology messages are required to support current and future mission threads. Linked performance on par with current tactical platforms as well as design to communicate with F-35 is required for the AV-8B to remain tactically relevant to transition. H7.0 will also include the integration and test of weapons and sensors such as, but not limited to, AIM-9X, JSOW and Litening OFP V4, and will integrate required Display Computer processing improvements to enable H7.0 functionality. Integration of these weapons is vital to the Harrier's continued combat relevance to the Marine Expeditionary Unit and Global Response Force Combatant Commanders particularly as obsolete AIM-9M inventory dwindles. 

Additionally, software integration and stores expansion testing will be required for systems to include a Helmet Mounted Cueing System (HMCS), Unique Weapons, survivability and Countermeasures, Advanced Precision Kill Weapons System (APKWS), AIM-9X, ALE-43, survivability upgrades, standoff weapons such as JSOW, Joint Air-to-Ground Missile (JAGM) and AIM-120 unique platform flight test which will be required to utilize updated AIM-120C variants on the AV-8B as well as test of emergent tactical requirements. AV-8B funding also supports peculiar flight test requirements to include weapons integration/carriage and avionics and software/firmware upgrades. Studies and analyses will be conducted on systems such as survivability systems, HMCS and Beyond Line of Sight (BLOS) to assess feasibility of integrating on the AV-8B. The ELMP is a comprehensive plan to increase and maintain safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and accessories.  The program will accomplish this mission by conducting Engineering Project Description investigations to develop engineering solutions that address emergent safety, obsolescence, foreign object debris detection and prevention, fatigue life and maintenance issues.  The OR/RMP is required to ensure the AV-8B air vehicle's sustained mission availability, and safe and reliable operational readiness until end of service.  Air vehicle sustainment requires component and system analyses, technical planning, identification, prioritization, and diagnosis of emergent  problems and the allocation of resources for the development, testing and flight clearance of engineering solutions in the areas of flight, crew safety, and escape systems and structural integrity, obsolescence, systems reliability and maintainability, inventory preservation, alternative mission development, or other emergent material or equipment conditions affecting AV-8B systems readiness.  Activities include research/analysis for system safety deficiency corrections, fuel system safety improvements, structural analyses, monitoring and integrity analysis, component compatibility, component and materials obsolescence analyses and mitigation development, explorations for aging equipment, reliability improvement analyses and design developments.
                                 
                                     
                                         0.000
                                         46.363
                                         38.735
                                         38.735
                                    
                                     
                                         0.000
                                         46.363
                                         27.441
                                         27.441
                                    
                                     
                                         0.000
                                         0.000
                                         -11.294
                                         -11.294
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -11.305
                                                     -11.305
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.011
                                                     0.011
                                                
                                            
                                        
                                    
                                     Funds were realigned in FY 2019 from PE 0604214N to PE 0604214M.

The FY 2020 funding request was reduced by $4.110 million to account for the availability of prior year execution balances.

FY 2020 funding decrease due to evolution of H7.0 OFP into the test phase and preparing for FY 2021 fielding.  AIM-9X test asset procurement is complete and Original Equipment Manufacturer (OEM) involvement decreases as peculiar test flights are completed.  Studies and analyses decrease as future efforts studies complete and inform future integration plans and decisions to ensure future capabilities such as HMCS, BLOS and survivability upgrades are feasible and integration approach is analyzed.  Decrease in FY 2020 due to completion of the planning phase of the Fatigue Destructive Teardown Assessment.
                                
                                 
                                     
                                         0652
                                         AV-8B
                                         
                                             460.370
                                             0.000
                                             46.363
                                             27.441
                                             27.441
                                             23.646
                                             16.772
                                             17.050
                                             17.384
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides for AV-8B Design, Development, Integration and Test of the following improvements:  Engine Life Management Program (ELMP), Operational Flight Programs (OFPs) and Avionics/Weapons Integration, Escape System, and Readiness Management Plan (RMP). The ELMP is a comprehensive plan to increase safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and Gas Turbine Starter (GTS), as well as other critical engine components. The Program Office will accomplish this mission through the Component Improvement Program (CIP), which entails Engineering Project Description investigations to derive safety and reliability improvements to the engine and engine components. H6.2 provided Global Positioning System navigation capabilities, a Litening common OFP update and initial Link 16 capability to include use of the APX-123, initial Mode 5 capability, as well as software updates and cryptographic modernization. H7.0 OFP will integrate full Harrier Link 16 capability, provide software updates, integrate AIM-9X, a Litening Common OFP update, provide Advanced Precision Kill Weapons System (APKWS) integration improvements, Joint Standoff Weapon (JSOW) integration, and common avionics ADS-B (out), Mode 5, and Mode S Identification Friend or Foe capabilities as well as integrate required Radar Display Computer processing improvements to enable H7.0 functionality.  Other efforts include peculiar integration and flight test requirements such as AIM-120C flight test, as AIM-120A/B will become obsolete,  unique weapons, sensors, and countermeasures integration and stores expansion to include APKWS, Helmet Mounted Cueing System (HMCS), Beyond-Line-of-Sight (BLOS) communications, AIM-9X, ALE-43, standoff weapons such as JSOW, and unique flight test and study efforts of other avionics, sensors, or weapons systems , or emergent tactical requirements, as they arise. The program is working closely with the Common Avionics Program and the Allies (Spain and Italy) on all efforts. RMP represents all engineering activities for development, design and test to support aircraft safety, flight clearance and concept exploration for resolution of emergent safety, service life, escape systems, compatibility, obsolescence, and readiness issues as well as response to fleet urgent operational requirements.
                                             
                                                 
                                                     Development of RMP Engineering Change Proposals
                                                     Develop obsolescence solutions to improve safety, structural integrity, and systems reliability of the AV-8B aircraft.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             8.043
                                                             0
                                                             Extension of AV-8B End of Service date to 2028 requires continued obsolescence mitigation efforts to maintain aircraft readiness. The program will continue to address known, predicted, and emergent obsolescence equipment issues, continuing efforts from prior years. Continue fatigue life tracking analyses and algorithm update development. Continue Fuselage Fatigue Life Assessment and planning for a Fatigue Destructive Teardown Assessment to assure continued safe operation of the aircraft through the end of service date.  Systems engineering will support ongoing and emergent analysis and design/ development/test efforts required to identify Engineering Change Proposal (ECP) requirements to correct systems safety, structural integrity, compatibility, and readiness issues including efforts required to respond to evolving and emergent threats, mission systems, communications systems, navigation equipment, weapons carriage and countermeasures, structural, hydraulic, electrical, environmental, and mechanical systems.
                                                        
                                                         
                                                             4.693
                                                             0
                                                        
                                                         
                                                             4.693
                                                             0
                                                             Extension of AV-8B End of Service date to 2028 requires continued obsolescence mitigation efforts to maintain aircraft readiness. The program will continue to address known, predicted, and emergent obsolescence equipment issues, continuing efforts from prior years. Continue fatigue life tracking analyses and algorithm update development. Continue Fuselage Fatigue Life Assessment to assure continued safe operation of the aircraft through the end of service date.  Systems engineering will support ongoing and emergent analysis and design/ development/test efforts required to identify ECP requirements to correct systems safety, structural integrity, compatibility, and readiness issues including efforts required to respond to evolving and emergent threats, mission systems, communications systems, navigation equipment, weapons carriage and countermeasures, structural, hydraulic, electrical, environmental, and mechanical systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease due to completion of the planning for Fatigue Destructive Teardown Assessment.
                                                    
                                                
                                                 
                                                     Operational Flight Program (OFP) and Avionics Weapons Systems Development and Integration
                                                     Develop, integrate, and test aircraft OFP updates, mission planning updates, Litening Pod software updates/capability expansions, support aircraft avionics development efforts, integrate and test unique weapons systems, sensors, and countermeasures such as AIM-120C, AIM-9X, HMCS, APKWS, BLOS Communications, Crypto Modernization activities, survivability upgrades, ALE-43, standoff weapons such as JSOW and other weapons/avionics and sensor systems and emergent tactical requirements as they arise, perform stores expansion testing, and conduct Digital Interoperability (to include Link 16) development, integration, and test efforts. Evaluate future capability expansions via studies and analyses.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             32.388
                                                             0
                                                             Funds provide for future capability expansion studies and analyses, efforts required to respond to evolving and emerging threats, peculiar flight test requirements to include various required weapons/sensors/countermeasures/stores expansion integration and testing such as AIM-120, AIM-9X, ALE-43, JSOW, and other weapons/avionics systems as they arise.  Funds will continue H7.0 OFP/Link 16/ AIM-9X/JSOW software development and integration and begin test efforts.
                                                        
                                                         
                                                             17.362
                                                             0
                                                        
                                                         
                                                             17.362
                                                             0
                                                             Funds will provide for future capability expansion studies and analyses efforts to include HMCS, BLOS and survivability upgrades, future OFPs such as H8.0, efforts required to respond to evolving and emerging threats, peculiar flight test requirements to include various required weapons/sensors/countermeasures/crypto modernization/stores expansion integration and testing such as AIM-9X, ALE-43, JSOW, and other weapons/avionics systems as they arise.  Funds will also provide for continuation of H7.0 OFP/Link 16/ AIM-9X software integration and test efforts preparing for FY 2021 release.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY 2019 to FY 2020 is due to evolution of H7.0 OFP software into the test phase, preparing for FY 2021 fielding.  AIM-9X test asset procurement is complete and OEM involvement decreases as peculiar test flights are completed. Studies and analyses decrease as future efforts studies complete and inform future integration plans and decisions to ensure future capabilities such as HMCS, BLOS and survivability upgrades are feasible and integration approach is analyzed.
                                                    
                                                
                                                 
                                                     F402-RR-408 Engine Safety and Reliability Enhancements
                                                     Improve Safety and Reliability of the F402-RR-408 Engine and accessories for the AV-8B Harrier.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.932
                                                             0
                                                             The engineering CIP will conduct engineering investigations to develop ECPs for improvements and design solutions to correct deficiencies resulting from safety, obsolescence, FOD detection and prevention and structural fatigue for the engine and engine accessories, to maintain readiness and to meet mission requirements.
                                                        
                                                         
                                                             5.386
                                                             0
                                                        
                                                         
                                                             5.386
                                                             0
                                                             The engineering CIP will conduct engineering investigations to develop ECPs for improvements and design solutions to correct deficiencies resulting from safety, obsolescence, FOD detection and prevention and structural fatigue for the engine and engine accessories, to maintain readiness and to meet mission requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY 2019 to FY 2020 is due to completion of redesign of the gas turbine starter bearings, an eighteen month effort beginning in FY 2018 and completing in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0514
                                                     AV-8 Series
                                                     
                                                         41.762
                                                         58.577
                                                         39.472
                                                         39.472
                                                         33.774
                                                         32.273
                                                         38.445
                                                         39.208
                                                         125.055
                                                         1783.276
                                                    
                                                
                                            
                                             The Obsolescence Replacement (OR)/RMP ensures the maximum readiness levels for the AV-8B Type/Model/Series by maintaining post production engineering and logistic support with the Original Equipment Manufacturers (OEMs).  RMP tracks readiness degraders, identifies and addresses obsolescence for non-avionics systems, and identifies and addresses emerging in-service material developments related to ease of maintenance, safety, airframe life management and improved performance.  The multi-disciplined team of program management, engineering, logistics, and financial personnel develop Engineering Change Proposals (ECPs), Rapid Action Minor Engineering Changes, Interim Rapid Action Changes to publications, trainer and support equipment modifications necessary to maintain aircraft reliability and safety. The RMP additionally supports the constant improvement and analysis of fleet Fatigue Life Expended data to maximize aircraft structural life and to support the NAVAIR annual Structural Appraisal of Fatigue Effects report required by OPNAV, and structural fatigue life assessments to assure continued safe operation of the aircraft through the end of service date. Funding for the ELMP will be placed on a cost-type contract to Rolls-Royce to address safety of flight issues, top readiness degraders, engine removal and mission failure drivers in order to improve Fleet readiness and reduce cost of ownership of the F402-RR-408 and accessories. It is also developed to assess life management program issues and design fixes for any service revealed deficiencies. The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activity under the consolidated effort of Block Developments:  H2.0, H4.0, H5.0, H6.0, H6.1., H6.2, H7.0, and following OFPs. The H6.2 upgrade, accomplished in conjunction with the Common Avionics Program, provided a Global Positioning System Navigation capability for AV-8B, LITENING operational flight program update, initial Link 16 capability to include the use of APX-123 and initial Mode 5 functionality. The H7.0 OFP will provide the AV-8B integration of additional required Link 16 J-series messages, integration of AIM-9X and JSOW weapons, and APKWS integration updates.  H7.0 will also be accomplished in conjunction with the Common Avionics Program and will integrate ADS-B (out), Mode 5, and Mode S capabilities.  Peculiar flight test efforts to include weapons, avionics, survivability, and sensor integration such as AIM-120, AIM-9X, APKWS, ALE-43, ALR-67, HMCS, standoff weapons such as JSOW, other avionics/weapons and sensor systems and emergent tactical requirements as they arise.  Studies and analyses will be accomplished to assess future capability expansion feasibility and integration concepts to include weapons expansion, BLOS communications, survivability upgrades, and other potential avionics, weapons, or software capabilities as they arise.
                                             Achieve Engine Life Management Program Rolls-Royce Component Improvement Program cost plus fixed fee, follow-on, contract award 1st Quarter FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Line 2: Decrease from FY19 to FY20 due to ONTIC completion of redesign of the gas turbine starter bearings.
Line 4: Decrease from FY19 to FY20 due to less OEM involvement as development completes and AIM-9X moves into developmental test.
Line 5: Decrease from FY19 to FY20 due to integration analysis effort now expected to complete in FY19 as AIM-9X planning has matured.
Line 6: Decrease from FY19 to FY20 due to decreased requirement for airframe structural and subcomponent improvement studies; safety and obsolescence studies will continue.
                                                     
                                                         
                                                             Primary Hardware Development - ELMP
                                                             C
                                                             CPFF
                                                             Rolls-Royce PLC
                                                             Bristol, GB
                                                             
                                                                 36.187
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.963
                                                                     2018-12
                                                                
                                                                 
                                                                     1.976
                                                                
                                                                 
                                                                     1.976
                                                                     2019-12
                                                                
                                                                 6.018
                                                                 46.144
                                                                 46.144
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - ELMP
                                                             C
                                                             FFP
                                                             ONTIC (Goodrich) PS
                                                             Pitstone, GB
                                                             
                                                                 6.881
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.445
                                                                     2019-03
                                                                
                                                                 
                                                                     0.820
                                                                
                                                                 
                                                                     0.820
                                                                     2020-03
                                                                
                                                                 1.380
                                                                 10.526
                                                                 10.526
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 71.061
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.492
                                                                     2018-12
                                                                
                                                                 
                                                                     8.367
                                                                
                                                                 
                                                                     8.367
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 10.777
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.100
                                                                     2018-12
                                                                
                                                                 
                                                                     1.691
                                                                
                                                                 
                                                                     1.691
                                                                     2019-12
                                                                
                                                                 3.319
                                                                 18.887
                                                                 18.887
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Waltham, MA
                                                             
                                                                 4.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.802
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 4.596
                                                                 11.848
                                                                 11.848
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 36.570
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.466
                                                                     2019-01
                                                                
                                                                 
                                                                     1.038
                                                                
                                                                 
                                                                     1.038
                                                                     2020-01
                                                                
                                                                 14.326
                                                                 53.400
                                                                 53.400
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 3.755
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.096
                                                                     2018-11
                                                                
                                                                 
                                                                     0.098
                                                                
                                                                 
                                                                     0.098
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 9.238
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.503
                                                                     2018-11
                                                                
                                                                 
                                                                     1.472
                                                                
                                                                 
                                                                     1.472
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.837
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.502
                                                                     2018-11
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - OFP
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 44.016
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 44.016
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Line 1: Decrease from FY19 to FY20 at FST Cherry Point because AIM-9X ILS effort will complete in FY19.
Line 4: Decrease from FY19 to FY20 due to completion in FY19 of the planning phase the Fatigue Destructive Teardown Assessment.
Line 5: Decrease from FY19 to FY20 due to decreased requirement for future capability studies.
                                                     
                                                         
                                                             Development Support - OFP
                                                             WR
                                                             FST Cherry Pt
                                                             Cherry Point, NC
                                                             
                                                                 0.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - RMP
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 2.255
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.616
                                                                     2019-06
                                                                
                                                                 
                                                                     0.628
                                                                
                                                                 
                                                                     0.628
                                                                     2020-06
                                                                
                                                                 2.146
                                                                 5.645
                                                                 5.645
                                                            
                                                        
                                                         
                                                             Studies and Analysis - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.881
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.234
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies and Analysis - RMP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 4.962
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.605
                                                                     2019-07
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-07
                                                                
                                                                 3.090
                                                                 12.157
                                                                 12.157
                                                            
                                                        
                                                         
                                                             Studies and Analysis - OFP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 4.519
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.147
                                                                     2019-01
                                                                
                                                                 
                                                                     0.239
                                                                
                                                                 
                                                                     0.239
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 6.905
                                                                 6.905
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 55.372
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 55.372
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Line 2: Decrease from FY19 to FY20 due to reduced scope of AIM-9X separation and captive integration testing as the effort progresses.
Line 3: Decrease from FY19 to FY20 due to test assets being procured from Raytheon in FY19 for software integration efforts.
                                                     
                                                         
                                                             Developmental Test & Evaluation - RMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 40.834
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.259
                                                                     2019-01
                                                                
                                                                 
                                                                     0.301
                                                                
                                                                 
                                                                     0.301
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 26.444
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.841
                                                                     2019-01
                                                                
                                                                 
                                                                     3.957
                                                                
                                                                 
                                                                     3.957
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - OFP
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Waltham, MA
                                                             
                                                                 1.971
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.537
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.508
                                                                 3.508
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - RMP
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.293
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - RMP/OFP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.179
                                                                     2019-01
                                                                
                                                                 
                                                                     0.183
                                                                
                                                                 
                                                                     0.183
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - OFP
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 25.013
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.707
                                                                     2019-01
                                                                
                                                                 
                                                                     0.721
                                                                
                                                                 
                                                                     0.721
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - OFP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.130
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.727
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.727
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Line 3: Decrease from FY19 to FY20 due to completion of Link 16 integration.
                                                     
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC) - RMP
                                                             C
                                                             CPFF
                                                             Amelex
                                                             California, MD
                                                             
                                                                 1.301
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.275
                                                                     2018-12
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 0.867
                                                                 2.723
                                                                 2.723
                                                            
                                                        
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC) - ELMP
                                                             C
                                                             CPFF
                                                             LTM, Inc
                                                             Havelock, NC
                                                             
                                                                 5.231
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.331
                                                                     2019-06
                                                                
                                                                 
                                                                     1.379
                                                                
                                                                 
                                                                     1.379
                                                                     2020-06
                                                                
                                                                 8.845
                                                                 16.786
                                                                 16.786
                                                            
                                                        
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 10.729
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.208
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.937
                                                                 10.937
                                                            
                                                        
                                                         
                                                             Government Engineering Support - ELMP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 10.055
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.062
                                                                     2018-11
                                                                
                                                                 
                                                                     1.079
                                                                
                                                                 
                                                                     1.079
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support - OFP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 4.104
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.394
                                                                     2018-11
                                                                
                                                                 
                                                                     1.420
                                                                
                                                                 
                                                                     1.420
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support - ELMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.376
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support - OFP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.404
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MGT & PROF SUPPT SRVC (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 9.248
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.214
                                                                     2018-12
                                                                
                                                                 
                                                                     0.206
                                                                
                                                                 
                                                                     0.206
                                                                     2020-01
                                                                
                                                                 12.064
                                                                 21.732
                                                                 21.732
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.185
                                                                     2018-10
                                                                
                                                                 
                                                                     0.186
                                                                
                                                                 
                                                                     0.186
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.769
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 16.769
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604214M_0652_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     AV-8B AIRCRAFT - ENGINE DEV
                                                     
                                                         
                                                             Acquisition Milestones: H7.0 IOC
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: AIM-9X Integration Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: RMP Obsolescence Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H7.0 Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: RMP Fatigue Life Expended Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: H7.0 Link 16 DT/OT (IT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY19
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY21
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY22
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY23
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY24
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H7.0 S/W Delivery
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
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                                 99
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     411.590
                                     41.261
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     452.851
                                
                                 The program provides for AV-8B Design, Development, Integration, and Test of various platform improvements such as: Engine Life Management Program (ELMP), Escape Systems, Joint Mission Planning System (JMPS), and Block upgrades to various mission systems and software Operational Flight Programs (OFPs) to include JMPS integration, avionics and communications systems, navigation equipment, weapons carriage and countermeasures, studies and analyses of future capability expansion and unique flight testing, and the Obsolescence Replacement (OR)/Readiness Management Plan (RMP) including structural, hydraulic, electrical, environmental, and mechanical systems.  OR/RMP represents all engineering activities for development and design to support aircraft safety flight clearances, concept explorations, responses to evolving threats, and developments to support Program Objective Memorandum.  The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activities under the consolidated effort of Block Developments: H6.2 and follow-on block upgrades, to include a H7.0 block upgrade that will be required to implement full Link 16 capability, provide weapon improvements and integrate AIM-9X and Joint Standoff Weapon (JSOW). An H6.2 update, included the Common Avionics Program, provided AV-8B a self-contained Global Positioning System navigation capability that is required to access preferred airspaces, and included a Litening OFP V3, and initial Link 16 Precise Participant Location and Identification capability, which provided interoperability, digital combat identification and increased situational awareness on the battlefield.  Link 16 is a Top 10 item in the Operational Advisory and Systems Safety Groups.  The H7.0 OFP will fully implement the Harrier Link 16 integration, which will provide information sharing capabilities and integration of an increased number of Link 16 J-series messages and the ability to act on shared target track information.  Connection to the Link 16 network is vital to the AV-8B's ability to operate within some Command and Control situations and Operational Plans, as designed today, as well as provide a tactical capability for the more effective and safe prosecution of both airborne and ground targets. Continued AV-8B combat relevance and ability to respond to evolving and emergent threats through end of service is critical to the Marine Air-Ground Task Force's ability to generate aviation combat power throughout the transition to F-35B. J-series, K-series, Tactical Targeting Network Technology, and other emerging datalink technology messages are required to support current and future mission threads. Linked performance on par with current tactical platforms as well as design to communicate with F-35 is required for the AV-8B to remain tactically relevant to transition. H7.0 will also include the integration and test of weapons and sensors such as, but not limited to, AIM-9X, JSOW and Litening OFP V4, and will integrate required Display Computer processing improvements to enable H7.0 functionality. Integration of these weapons is vital to the Harrier's continued combat relevance to the Marine Expeditionary Unit and Global Response Force Combatant Commanders particularly as obsolete AIM-9M inventory dwindles. Additionally, software integration and stores expansion testing will be required for systems to include a Helmet Mounted Cueing System (HMCS), Unique Weapons, survivability and Countermeasures, Advanced Precision Kill Weapons System (APKWS), AIM-9X, ALE-43, survivability upgrades, standoff weapons such as JSOW, Joint Air-to-Ground Missile (JAGM) and AIM-120 unique platform flight test which will be required to utilize updated AIM-120C variants on the AV-8B as well as test of emergent tactical requirements. AV-8B funding also supports peculiar flight test requirements to include weapons integration/carriage and avionics and software/firmware upgrades. Studies and analyses will be conducted on systems such as survivability systems, HMCS and Beyond Line of Sight (BLOS) to assess feasibility of integrating on the AV-8B. The ELMP is a comprehensive plan to increase and maintain safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and accessories.  PMA-257 will accomplish this mission by conducting Engineering Project Description investigations to develop engineering solutions that address emergent safety, obsolescence, foreign object debris detection and prevention, fatigue life and maintenance issues.  The OR/RMP is required to ensure the AV-8B air vehicle's sustained mission availability, and safe and reliable operational readiness until end of service.  Air vehicle sustainment requires component and system analyses, technical planning, identification, prioritization, and diagnosis of emergent  problems and the allocation of resources for the development, testing and flight clearance of engineering solutions in the areas of flight, crew safety, and escape systems and structural integrity, obsolescence, systems reliability and maintainability, inventory preservation, alternative mission development, or other emergent material or equipment conditions affecting AV-8B systems readiness.  Activities include research/analysis for system safety deficiency corrections, fuel system safety improvements, structural analyses, monitoring and integrity analysis, component compatibility, component and materials obsolescence analyses and mitigation development, explorations for aging equipment, reliability improvement analyses and design developments.
                                 
                                     
                                         48.780
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         41.261
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -7.519
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.837
                                             0.000
                                        
                                         
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -6.682
                                                
                                            
                                        
                                    
                                     Funds decrease from FY 2018 to FY 2019 due to transfer of effort to new PE 0604214M beginning in FY 2019.
                                
                                 
                                     
                                         0652
                                         AV-8B
                                         
                                             411.590
                                             41.261
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             452.851
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides for AV-8B Design, Development, Integration and Test of the following improvements:  Engine Life Management Program (ELMP), Operational Flight Programs (OFPs) and Avionics/Weapons Integration, Escape System, and Readiness Management Plan (RMP). The ELMP is a comprehensive plan to increase safety of flight and operational readiness of the AV-8B F402-RR-408 Engine and Gas Turbine Starter (GTS), as well as other critical engine components. The Program Office will accomplish this mission through the Component Improvement Program (CIP), which entails Engineering Project Description investigations to derive safety and reliability improvements to the engine and engine components. H6.2 provided Global Positioning System navigation capabilities, a Litening common OFP update and initial Link 16 capability to include use of the APX-123, initial Mode 5 capability, as well as software updates and cryptographic modernization. H7.0 OFP will integrate full Harrier Link 16 capability, provide software updates, integrate AIM-9X, a Litening Common OFP update, provide Advanced Precision Kill Weapons System (APKWS) integration improvements, Joint Standoff Weapon (JSOW) integration, and common avionics ADS-B (out), Mode 5, and Mode S Identification Friend or Foe capabilities as well as integrate required Radar Display Computer processing improvements to enable H7.0 functionality.  Other efforts include peculiar integration and flight test requirements such as AIM-120C flight test, as AIM-120A/B will become obsolete,  unique weapons, sensors, and countermeasures integration and stores expansion to include APKWS, Helmet Mounted Cueing System (HMCS), Beyond-Line-of-Sight (BLOS) communications, AIM-9X, ALE-43, standoff weapons such as JSOW, and unique flight test and study efforts of other avionics, sensors, or weapons systems , or emergent tactical requirements, as they arise. The program is working closely with the Common Avionics Program and the Allies (Spain and Italy) on all efforts. RMP represents all engineering activities for development, design and test to support aircraft safety, flight clearance and concept exploration for resolution of emergent safety, service life, escape systems, compatibility, obsolescence, and readiness issues as well as response to fleet urgent operational requirements.
                                             
                                                 
                                                     Development of RMP Engineering Change Proposals
                                                     Develop obsolescence solutions to improve safety, structural integrity, and systems reliability of the AV-8B aircraft.
                                                     
                                                         
                                                             9.837
                                                             0
                                                             Extension of AV-8B End of Service date to 2028 requires continued obsolescence mitigation efforts to maintain aircraft readiness. During FY 2018 the program continued to address known, predicted, and emergent obsolescence equipment issues, continuing efforts from prior years. Continued fatigue life tracking analyses and algorithm update development. Continued system engineering analyses and design for GR-9 component compatibility. Continued the development of Nose Landing Gear Door Redesign, Environmental Control System improvements, Outrigger Strut Positive Position Indication, and Oil Caution Light Redesign. Continued Fuselage Fatigue Life Assessment including first phase of planning for a Destructive Teardown Assessment to assure continued safe operation of the aircraft through the end of service date.  Began Nose Landing Gear Taxi Light Improvement required for increased safety of flight and aviation related ground mishap avoidance.  Systems engineering supported ongoing and emergent analysis and design/development/test efforts required to identify Engineering Change Proposal requirements to correct systems safety, structural integrity, compatibility, and readiness issues including efforts required to respond to evolving and emergent threats, mission systems, communications systems, navigation equipment, weapons carriage and countermeasures, structural, hydraulic, electrical, environmental, and mechanical systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Operational Flight Program (OFP) and Avionics Weapons Systems Development and Integration
                                                     Develop, integrate, and test aircraft OFP updates, mission planning updates, Litening Pod software updates/capability expansions, support aircraft avionics development efforts, integrate and test unique weapons systems, sensors, and countermeasures such as AIM-120C, AIM-9X, HMCS, APKWS, BLOS Communications, Crypto Modernization activities, survivability upgrades, ALE-43, standoff weapons such as JSOW and other weapons/avionics and sensor systems and emergent tactical requirements as they arise, perform stores expansion testing, and conduct Digital Interoperability (to include Link 16) development, integration, and test efforts. Evaluate future capability expansions via studies and analyses.
                                                     
                                                         
                                                             25.617
                                                             0
                                                             Continued H7.0 OFP/Link 16/AIM-9X/JSOW requirements development and began software integration effort. Conducted future capability expansion studies and analysis efforts required to respond to evolving and emerging threats to include BLOS, HMCS and survivability upgrades, peculiar flight test requirements to include various required weapons/avionics/sensors/countermeasures/stores expansion integration and testing such as AIM-120, AIM-9X, ALE-43, JSOW, APKWS, SATCOM, and HMCS. Performed AIM-120 ground vibration testing to accomplish stores expansion. Completed H6.2 OFP software integration and integrated test period. Fielded H6.2 OFP. Continued H7.0 OFP/Link 16/AIM-9X requirements development and began software integration effort.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     F402-RR-408 Engine Safety and Reliability Enhancements
                                                     Improve Safety and Reliability of the F402-RR-408 Engine and accessories for the AV-8B Harrier.
                                                     
                                                         
                                                             5.807
                                                             0
                                                             The engineering Component Improvement Program conducted engineering investigations to develop ECPs for improvements and design solutions to correct deficiencies resulting from safety, obsolescence, foreign object debris (FOD) detection and prevention and structural fatigue for the engine and engine accessories, to maintain readiness and to meet mission requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0514
                                                     AV-8 Series
                                                     
                                                         41.762
                                                         58.577
                                                         39.472
                                                         39.472
                                                         33.774
                                                         32.273
                                                         38.445
                                                         39.208
                                                         125.055
                                                         1783.276
                                                    
                                                
                                            
                                             The Obsolescence Replacement (OR)/RMP ensures the maximum readiness levels for the AV-8B Type/Model/Series by maintaining post production engineering and logistic support with the Original Equipment Manufacturers (OEMs).  RMP tracks readiness degraders, identifies and addresses obsolescence for non-avionics systems, and identifies and addresses emerging in-service material developments related to ease of maintenance, safety, airframe life management and improved performance.  The multi-disciplined team of program management, engineering, logistics, and financial personnel develop Engineering Change Proposals (ECPs), Rapid Action Minor Engineering Changes, Interim Rapid Action Changes to publications, trainer and support equipment modifications necessary to maintain aircraft reliability and safety. The RMP additionally supports the constant improvement and analysis of fleet Fatigue Life Expended data to maximize aircraft structural life and to support the NAVAIR annual Structural Appraisal of Fatigue Effects report required by OPNAV, and structural fatigue life assessments to assure continued safe operation of the aircraft through the end of service date. Funding for the ELMP will be placed on a cost-type contract to Rolls-Royce to address safety of flight issues, top readiness degraders, engine removal and mission failure drivers in order to improve Fleet readiness and reduce cost of ownership of the F402-RR-408 and accessories. It is also developed to assess life management program issues and design fixes for any service revealed deficiencies. The program's Evolutionary Acquisition Strategy includes Design, Development, Integration, and Test activity under the consolidated effort of Block Developments:  H2.0, H4.0, H5.0, H6.0, H6.1., H6.2, H7.0, and following OFPs. The H6.2 upgrade, accomplished in conjunction with the Common Avionics Program, provided a Global Positioning System Navigation capability for AV-8B, LITENING operational flight program update, initial Link 16 capability to include the use of APX-123 and initial Mode 5 functionality. The H7.0 OFP will provide the AV-8B integration of additional required Link 16 J-series messages, integration of AIM-9X and JSOW weapons, and APKWS integration updates.  H7.0 will also be accomplished in conjunction with the Common Avionics Program and will integrate ADS-B (out), Mode 5, and Mode S capabilities.  Peculiar flight test efforts to include weapons, avionics, survivability, and sensor integration such as AIM-120, AIM-9X, APKWS, ALE-43, ALR-67, HMCS, standoff weapons such as JSOW, other avionics/weapons and sensor systems and emergent tactical requirements as they arise.  Studies and analyses will be accomplished to assess future capability expansion feasibility and integration concepts to include weapons expansion, BLOS communications, survivability upgrades, and other potential avionics, weapons, or software capabilities as they arise.
                                             Achieved Engine Life Management Program Rolls-Royce Component Improvement Program cost plus fixed fee contract award 1st Quarter FY 2018.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Line 1: FY18 increase from PB19 is due to increase in Foreign Object Damage (FOD) mitigation analysis effort.
Line 2: FY18 increase from PB19 is due to additional testing required for bearing redesign, repairs required on the test set and ONTIC overhead costs higher than the IGCE.
Line 3: FY18 decrease from PB19 is due to accomplishment of H7.0 detail planning and refinement of estimates.
Line 4: FY18 decrease from PB19 is due to completion of contract negotiations with Boeing.
Line 5: FY18 decrease from PB19 is due to completion of an engineering analysis which determined that AIM-9X integration requires a lower than planned level of Raytheon involvement due to Government decision to conduct post flight analysis in-house instead of at Raytheon.
Line 6: FY18 decrease from PB19 is due to final contract awards for various efforts lower than government estimates.
                                                     
                                                         
                                                             Primary Hardware Development - ELMP
                                                             C
                                                             CPFF
                                                             Rolls-Royce PLC
                                                             Bristol, GB
                                                             
                                                                 34.385
                                                                 
                                                                     2.023
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 36.408
                                                                 36.408
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - ELMP
                                                             C
                                                             FFP
                                                             ONTIC  (Goodrich) PS
                                                             Pitstone, GB
                                                             
                                                                 6.281
                                                                 
                                                                     1.034
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.315
                                                                 7.315
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 57.009
                                                                 
                                                                     8.870
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 65.879
                                                                 65.879
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 7.777
                                                                 
                                                                     1.568
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.345
                                                                 9.345
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - OFP
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Waltham, MA
                                                             
                                                                 0.700
                                                                 
                                                                     0.355
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.055
                                                                 1.055
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 31.398
                                                                 
                                                                     3.606
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 35.004
                                                                 35.004
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 3.661
                                                                 
                                                                     0.094
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.755
                                                            
                                                        
                                                         
                                                             Systems Engineering - RMP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 7.788
                                                                 
                                                                     1.450
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.238
                                                            
                                                        
                                                         
                                                             Systems Engineering - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.099
                                                                 
                                                                     0.738
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.837
                                                            
                                                        
                                                         
                                                             Systems Engineering - OFP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.051
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.051
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 43.965
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 43.965
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Line 2: FY18 increase from PB19 is due to increased development cost of the Fatigue Life Expended tracking system which is an integral part of the AV-8B Service Life Assessment Program (SLAP).
Line 5: FY18 increase from PB19 is due to continuation of the Fuselage Fatigue Life Assessment effort including planning for a Destructive Teardown Assessment necessary to assure continued safe operation of the aircraft through the end of service date.
Line 6: FY18 increase from PB19 is due to increased requirement for feasibility study to implement BLOS capability to maintain operational relevance of the AV-8B through its remaining service life, to assess feasibility of future survivability upgrades and to assess feasibility of integrating a HMCS safely to achieve final fit capabilities designated for the AV-8B by the Deputy Commandant for Aviation.
                                                     
                                                         
                                                             Development Support - OFP
                                                             WR
                                                             FST Cherry Pt
                                                             Cherry Point, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.080
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Software Development - RMP
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 1.650
                                                                 
                                                                     1.298
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.948
                                                                 2.948
                                                            
                                                        
                                                         
                                                             Studies and Analysis - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.649
                                                                 
                                                                     0.232
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.881
                                                            
                                                        
                                                         
                                                             Studies and Analysis - RMP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 3.222
                                                                 
                                                                     2.133
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.355
                                                                 5.355
                                                            
                                                        
                                                         
                                                             Studies and Analysis - OFP
                                                             C
                                                             FFP
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 3.519
                                                                 
                                                                     2.520
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.039
                                                                 6.039
                                                            
                                                        
                                                         
                                                             Prior year spt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 55.372
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 55.372
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Line 4: FY18 increase from PB19 is due to the requirement to procure HMCS systems to support peculiar testing to determine if a HMCS can be integrated safely and effectively on the AV-8B.
                                                     
                                                         
                                                             Developmental Test & Evaluation - RMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 40.242
                                                                 
                                                                     0.592
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 40.834
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - OFP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 19.899
                                                                 
                                                                     6.545
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 26.444
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - OFP
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 1.439
                                                                 
                                                                     0.360
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.799
                                                                 1.799
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - OFP
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Waltham, MA
                                                             
                                                                 1.266
                                                                 
                                                                     1.500
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.766
                                                                 2.766
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - RMP
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.193
                                                                 
                                                                     0.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.293
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - RMP/OFP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - OFP
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 24.250
                                                                 
                                                                     0.762
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.012
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - OFP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.130
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.130
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.929
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.929
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC) - RMP
                                                             C
                                                             CPFF
                                                             Amelex
                                                             California, MD
                                                             
                                                                 1.031
                                                                 
                                                                     0.270
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.301
                                                                 1.301
                                                            
                                                        
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC) - ELMP
                                                             C
                                                             CPFF
                                                             LTM, Inc
                                                             Havelock, NC
                                                             
                                                                 4.069
                                                                 
                                                                     1.162
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.231
                                                                 5.231
                                                            
                                                        
                                                         
                                                             Engineering & Tec SRVC (Non-FFRDC)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 9.688
                                                                 
                                                                     1.041
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.729
                                                                 10.729
                                                            
                                                        
                                                         
                                                             Government Engineering Support - ELMP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 9.003
                                                                 
                                                                     1.052
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.055
                                                            
                                                        
                                                         
                                                             Government Engineering Support - OFP
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.130
                                                                 
                                                                     0.974
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.104
                                                            
                                                        
                                                         
                                                             Government Engineering Support - ELMP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.348
                                                                 
                                                                     0.028
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.376
                                                            
                                                        
                                                         
                                                             Government Engineering Support - OFP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.200
                                                                 
                                                                     0.204
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.404
                                                            
                                                        
                                                         
                                                             MGT & PROF SUPPT SRVC (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 9.039
                                                                 
                                                                     0.209
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.248
                                                                 9.248
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.620
                                                                 
                                                                     0.180
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.769
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 16.769
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604214N_0652_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     AV-8B AIRCRAFT - ENGINE DEV
                                                     
                                                         
                                                             Acquisition Milestones: H6.2 IOC
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: AIM-9X Integration Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Link 16 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: RMP Obsolescence Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H7.0 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: RMP Fatigue Life Expended Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: H6.2 DT/IT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Engine Life Management Program (ELMP): ELMP Contract Award FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H6.2 S/W Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604215N
                                 Standards Development
                                 100
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     17.099
                                     2.711
                                     3.771
                                     3.642
                                     3.642
                                     4.160
                                     4.275
                                     4.361
                                     4.449
                                     Continuing
                                     Continuing
                                
                                 Starting in FY17 the Common Helicopters (PU 2312) and Stores Planning and Weaponeering Module (PU 2311) moved to Mission Planning PE (0605215N).
Starting in FY17 the JT Service/NV Std Avionics CP/SB (PU 0572) PE (0604215N) moved to a new Common Avionics PE (0605217N).
                                 This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales.  Such air combat electronics developments include communications and airborne networking, navigation and sensors, flight avionics, safety systems, and flight mission information systems for both forward fit and retrofit aircraft. These efforts continue to maintain federated systems while encouraging transition of procurements to support a modular system for enhanced performance and affordability.  Consideration is given up front to reduce acquisition costs through larger procurement quantities that satisfy multi-aircraft customer requirements and that reduce life cycle costs in the areas of reliability, maintainability, and training.  This project also provides a Navy-wide program to develop required calibration standards (hardware) in all major measurement technology areas in support of Navy Hull, Mechanical and Electrical (HM&E) systems as well as Navy Weapons systems, ground and air, throughout the Fleet.  It funds Navy lead-service responsibilities in the Department of Defense and Joint Services Metrology Research and Development program.  This project supports the military requirement to verify the performance of all test systems used to validate the operation of HM&E as well as Navy Weapon Systems with calibration standards traceable to the National Institute of Standards and Technology.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         2.722
                                         3.771
                                         3.704
                                         3.704
                                    
                                     
                                         2.711
                                         3.771
                                         3.642
                                         3.642
                                    
                                     
                                         -0.011
                                         0.000
                                         -0.062
                                         -0.062
                                    
                                     
                                         
                                             -0.011
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.057
                                                     -0.057
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.005
                                                     -0.005
                                                
                                            
                                        
                                    
                                     Technical: Change of 0.062 in FY20 due to program adjustment in the amount 0.057 and rate adjustment of 0.005.

0572:
Tactical Communications: Title corrected from Joint Precision Approach Landing System  Software (S/W) Integration to Operation Flight Plan S/W Integration.  

Ground Proximity Warning Systems/Terrain Awareness Warning System (GPWS/TAWS II):  H-60 TAWS II Software Development extended duration from 4Q/15 through 4Q/16 based on projected platform integration schedule.  

Military Flight Quality Assurance: Test and Evaluation, MH-53R/S, M/CH-53E, AH-1Z, UH-1Y, Phase 2 Test extended from 3Q/15 to 4Q/15 due to longer testing required for a number of defects found.  Phase 2 Test Readiness Review moved from 1Q/15 to 3Q/15 due to integration test took longer than planned due to number of defects found.  Deliveries for H-60R/S, CH-53E, AH-1Z and UH-1Y reflect new date of 2Q/15 to align with F/A-18 procurement order.

Mid Air Collision Avoidance Capability:  Re-planned FY16-FY21 program as a result of the Business Case Analysis to properly aligned program.  Material Development Decision/Acquisition Strategy Review (MDD/ASR) moved from 2Q/16 to 1Q/17.  Added Capability Development Document (CDD) Draft added in 4Q16.  Added Requirements Development from 1Q/16 to 4Q/16.

Starting in FY17 the JT Service/NV Std Avionics CP/SB (PU 0572) PE (0604215N) moved to a new Common Avionics PE (0605217N).

2311: 
WASP V4.0 Systems Development start was delayed from 4Q16 to 2017 and will be displayed under PE 0605215N.

WASP V3.2 IOC was delayed from 1Q16 to 3Q16 due to the asynchronous release process and requirement for a new build prior to IOC.  

FY17 and out schedule is included in the Mission Planning PE 0605215N.

2312:  
Common Helicopters schedule FY17 and out is included in Mission Planning PE 0605215N.
                                
                                 
                                     
                                         1857
                                         Calibration Standards
                                         
                                             17.099
                                             2.711
                                             3.771
                                             3.642
                                             3.642
                                             4.160
                                             4.275
                                             4.361
                                             4.449
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Navy-wide program which addresses Metrology related RDT&E issues for navy weapon systems, shipboard platforms, Naval Air, and Fleet Ground Marines.  It supports development of calibration standards (equipment, procedures and technical data) required to resolve Metcal related safety, obsolescence, new and emerging technology support and cost reduction issues. It funds Navy unique and lead service responsibilities in DoD and Joint Services Metrology Research Programs to develop calibration solutions.  The line supports development of measurement requirements to verify performance of all test systems used to validate the operation of Navy Weapon Systems with calibration standards traceable to the National Institute of Standards and Technology to calibrate, sustain and ensure performance accuracy.

This program also provides benefits and efficiencies in a joint collaborative environment within the Tri-Services.  Projects are identified and defined so that they will meet the universal requirement.  Development efforts are integrated in order to achieve the common capabilities required at minimum cost.  This is also a regular and common business practice within the Navy Metrology Community where R&D efforts are communicated and integrated into the multiple testing and Monitoring Systems.  This is done in support of Program Managers, Sponsors, and Principle Executive officers. As a result, common requirements are established, duplication of efforts are eliminated, and best value, high quality Metcal products are produced for the Navy.
                                             
                                                 
                                                     Calibration Standards
                                                     
                                                         
                                                             2.711
                                                             0
                                                             ($0.571M) Continued development of (1) calibration hardware standard in Electrical/Electronic measurement technology to support combat/operational readiness for submarine periscopes magnetic locks and aircraft tail hook non-destructive testing.

($0.776M) Finished development and transition of (3) and began development of (1) calibration hardware standards for electro optical measurement technology to support shipboard readiness of weapon system communication to missile launch systems, combat/operational readiness, and safety of flight and operational readiness.

($0.475M) Finished development and transition of (1) and began development of (1) calibration hardware standard for Chemical/Biological technology to support safety of flight, operational readiness and CFC-113 Freon removal (treaty compliance), shipboard and flight safety, and Divers Life Support Systems (DLSS).

($0.841M) Finished development and transition (1) and continued development of (2) calibration standard in analytical and metrology bench top technology to support shipboard/submarine safety, equipment and operational readiness for both air and sea-based operations.
                                                        
                                                    
                                                     
                                                         
                                                             3.771
                                                             0
                                                             ($1.414) Continue development of (1) calibration hardware standard in electrical/electronic measurement technology to support combat/operational readiness for submarine periscopes magnetic locks and aircraft tail hook non-destructive testing.

($.995) Begin development of (1) calibration hardware standards in electro optical (multimode) measurement and (1) high energy measurement technology standard to support shipboard readiness of weapon system communication to missile launch systems, combat Flight operations and ground combat operations. 

($.660) Finish development and transition of (1) calibration hardware standard development in support of chemical and biological detection systems (chemical warfare agent detection systems) and begin development of (1) calibration hardware standard in support of laboratories that calibrate DLSS and SCBA pressure gauges.

($.625) Finish development and transition (1) and continue development of (1) calibration standard in analytical and metrology benchtop technology to support equipment operational readiness for both air and sea-based operations.
                                                        
                                                         
                                                             3.642
                                                             0
                                                        
                                                         
                                                             3.642
                                                             0
                                                             ($1.375) Continue development of (1) calibration hardware standard in electrical/electronic measurement technology to support combat/operational readiness for submarine periscopes magnetic locks and aircraft tail hook non-destructive testing.

($1.153) Continue development of (2) calibration hardware standards in electro optical (Multi-mode) measurement technology and (1) high energy measurement technology standard to support shipboard readiness of weapon system communication to missile launch systems, combat Flight operations and ground combat operations. 

($.494) Finish development and transition of (1) calibration hardware standard for Chemical/Biological technology to support shipboard and flight safety, and Divers Life Support Systems (DLSS).

($.620) Finish development and transition of (1) calibration standard in analytical and metrology benchtop technology to support equipment operational readiness for both air and sea-based operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There was a decrease from FY2019 to FY 2020 of 0.129M in support of ship support balancer and rate/miscellaneous adjustments.
                                                    
                                                
                                            
                                             Funds provide for in-service engineering initiation of metrology research and developmental efforts of unique non-commercial hardware standards in the development of six key thrust technological areas which correspond to Physical Mechanical, Electro-Optical, Analytical Metrology, Electrical/Electronic systems, Chembio Defense, Microwave/Millimeter wave.  These standards will ensure measurement accuracy in advanced and emerging combat weapon systems and associated test equipment.  These hardware test standards will also provide for cost effective and efficient system maintenance and calibration measurements that reduce wrong test decisions and will result in lower maintenance cost and higher system performance reliability.
                                             The U.S. Navy Metrology RDT&E Program will transition and continue the research and development of 9 projects in progress of Electro Optical, Chemical/Biological, Physical Mechanical, Analytical Metrology, Electrical/Electronic, and technology areas for the purpose of ensuring measurement accuracy in new emerging technology measurement requirements of Navy weapon systems. Success measures will be articulated through program goals and a balance score card strategy system.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 5.462
                                                                 
                                                                     0.048
                                                                     2018-03
                                                                
                                                                 
                                                                     0.281
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 2.514
                                                                 
                                                                     0.571
                                                                     2018-03
                                                                
                                                                 
                                                                     0.353
                                                                     2019-03
                                                                
                                                                 
                                                                     1.375
                                                                
                                                                 
                                                                     1.375
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.813
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 8.891
                                                                 
                                                                     0.776
                                                                     2018-03
                                                                
                                                                 
                                                                     3.102
                                                                     2019-03
                                                                
                                                                 
                                                                     1.153
                                                                
                                                                 
                                                                     1.153
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 13.922
                                                            
                                                        
                                                         
                                                             Defense Acquisition Workforce
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.007
                                                                 
                                                                     0.475
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.494
                                                                
                                                                 
                                                                     0.494
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.976
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.225
                                                                 
                                                                     0.841
                                                                     2018-03
                                                                
                                                                 
                                                                     0.035
                                                                     2019-03
                                                                
                                                                 
                                                                     0.620
                                                                
                                                                 
                                                                     0.620
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.721
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604215N_1857_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1857
                                                     
                                                         
                                                             Electro optical standards (hardware) Night Vision Gain Definition
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electro optical standards (hardware) FTIR -15C Black body Spectral Calibration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Electro optical Standards (hardware) development in High Energy Laser Standards
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Physical Mechanical standards (hardware) development in Plasma Cleaning
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Physical Mechanical standards (hardware) development in Nuclear Magnetic Resonance
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Physical Mechanical standards (hardware) development in Oxygen Cleaning
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Fiber Optic Return Loss Standards
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Analytical Metrology (processes) Reliability Engineering Process Development for Initial Intervals
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604216N
                                 Multi-Mssn Helicopter Upgrade Dev
                                 101
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1577.792
                                     5.313
                                     16.611
                                     19.196
                                     19.196
                                     21.244
                                     21.415
                                     21.988
                                     21.987
                                     Continuing
                                     Continuing
                                
                                 This Program Element includes funding for the development and improvement of MH-60R/S systems.  MH-60R/S Multi-Mission helicopters provide both carrier and own-ship defense, and greatly expand the capability of surface platforms through employment of onboard sensors and weapons systems.  The MH-60R/S fleet is nearly 600 aircraft strong and serves as the world's premier multi-mission helicopter force. The MH-60R provides warfighting effectiveness in the primary mission areas of Anti-Submarine Warfare, Electronic Warfare, and Surface Warfare, including Fast Attack Craft/Fast In-shore Attack Craft (FAC/FIAC) threat response.  Secondary MH-60R mission areas include search and rescue, vertical replenishment, naval surface fire support, logistics support, naval special warfare, strike warfare, personnel transport, and medical evacuation. The basic MH-60S conducts search and rescue, vertical replenishment, and logistics operations. Armed Helicopter and Airborne Mine Countermeasures (AMCM) have been added as primary mission areas for the MH-60S as block upgrades to the platform.  Armed Helicopter upgrades provide Surface Warfare and Maritime Interdiction Operations capabilities to address FAC/FIAC threat, as well as Special Warfare Support and Combat Search and Rescue.  AMCM provides the Littoral Combat Ship with the airborne portion of the Mine Countermeasures Mission Package. MH-60S secondary roles include torpedo and drone recovery, noncombatant evacuation operations, and SEAL team and Explosive Ordnance Disposal support.
                                 
                                     
                                         5.371
                                         16.611
                                         21.402
                                         21.402
                                    
                                     
                                         5.313
                                         16.611
                                         19.196
                                         19.196
                                    
                                     
                                         -0.058
                                         0.000
                                         -2.206
                                         -2.206
                                    
                                     
                                         
                                             -0.058
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.151
                                                     -2.151
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.055
                                                     -0.055
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $1.061 million to account for the availability of prior year execution balances. 

FY 2020 funding was reduced due to refined cost estimate and schedule for the Network Enabled Weapons effort.

Schedule:  Added Minotaur development and ALFS and ESM obsolescence efforts and lengthened development timeline for Network Enabled Weapons, common ASE architecture and System Configuration (SC) 18.  SC20 start date changed from 1QFY2019 to 3QFY2019 and end date extended from 4QFY2020 to 4QFY2021 due to SC18 completion and changes to the scope of the development effort.  

Technical: Not Applicable
                                
                                 
                                     
                                         1707
                                         MH-60 Development
                                         191
                                         
                                             1577.792
                                             5.313
                                             16.611
                                             19.196
                                             19.196
                                             21.244
                                             21.415
                                             21.988
                                             21.987
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The MH-60R/S program pursues upgrades and enhancements that pace the rapidly evolving threat and improve safety-of-flight for its pilots and aircrew.  These efforts include improvements to existing sensors, avionics, communications, and navigation systems to include Identification Friend or Foe (IFF), the Multi-spectral Targeting System (MTS), the MH-60R radar equipped with Automatic Radar Periscope Detection and Discrimination (ARPDD), integration of the Joint Air-to-Ground Missile (obsolescence follow-on for Hellfire), the Sensor Operator Console, and MH-60R data-fusion capability.  The program is also making incremental improvements to various airframe, flight safety, and mission-planning systems.  Very High Frequency Omni Ranging (VOR)/Instrument Landing System (ILS), on schedule be installed on MH-60R aircraft commencing in FY 2019, adds precision approach and airways-navigation capability to the MH-60R, and it greatly expands crews' ability to navigate in adverse weather.  MH-60R is the lead platform for integration of the Multifunctional Information Distribution System (MIDS) / Low Volume Terminal (LVT) Block Upgrade 2 (an FAA and NSA mandate).  MH-60R/S research and development initiatives include the evaluation and validation of the platform's cybersecurity posture.  The MH-60R/S program is pursuing capability studies on open hardware and software architectures, avionics, mission systems, and air-vehicle kinematic performance.  The program is also pursuing efforts in support of the MH-60 Mid-Life Upgrade.

FY 2020 budget request funds the following:
1. System Configuration 20 capability increases, including fuel management and safety, Advanced Offboard Electronic Warfare, and Multifunctional Information Distribution System Block Upgrade 2.  
2. Development of critical aircraft survivability equipment upgrades, including the platform design for the integration of Distributed Aperture Infrared Counter Measures (DAIRCM). DAIRCM substantially improves the survivability of MH-60 aircraft, significantly enhancing the defense of high value units and enabling operations in high threat scenarios. 
3. Development of Network Enabled Weapons capability, including the integration of J11 and J12.6 series messages within the MH-60 Link-16 architecture. These messages enable over-the-horizon targeting, enhance target sorting, and serve as a force multiplier in network enabled weapon engagements. 
4. Initial requirements and architecture development for the integration of Minotaur mission management software. Minotaur is designed to increase track accuracy and provide cuing and improved displays to decrease operator workload.
5. Diminishing Manufacturing Sources and Material Shortages (DMSMS) engineering, replacement part development, and qualification testing for known and forecasted Airborne Low Frequency Sonar (ALFS) obsolete parts.  These DMSMS solutions will provide considerations for cost reduction and improvement in reliability and performance. The obsolescence solutions will align with the Future Capabilities Roadmap to minimize duplication and align the Mid-Life Upgrade configuration changes with the needed solutions. 
6. Developmental activities including capability studies, interoperability studies, and open hardware and software architectures definition in support of MH-60 Mid-Life Upgrade.
                                             
                                                 
                                                     Avionics H/W and S/W Development
                                                     Development efforts support aircraft integration, problem investigation, lab management and upgrades, and repairs in support of the test program.  Avionics hardware and software development and integration to include: Pre-planned Product Improvements, new system configurations, radar enhancements, VOR/ILS, solutions to address the FAC/FIAC threat, development of Network Enabled Weapons capability which includes the integration of J11 and J12.6 series messages into the MH-60R/S Link-16 architecture, development of critical Aircraft Survivability Equipment (ASE) upgrades, cyber evaluations/validations, DMSMS solutions, Minotaur integration, and system configuration enhancements.
                                                     
                                                         
                                                             2.286
                                                             0
                                                             Continue VOR/ILS and FAC/FIAC activities. Complete operational usage spectrum update to support fatigue life assessment of MH-60R aircraft structure and subsystem conditions.
                                                        
                                                    
                                                     
                                                         
                                                             9.010
                                                             0
                                                             Complete VOR/ILS and commence activities for System Configuration 20 development which includes capability improvements for fuel management and safety, Advanced Offboard Electronic Warfare, and Multifunctional Information Distribution System Block Upgrade 2. Commence activities and award contract for the development of J11 and J12.6 series messages for network enabled weapon support, ASE upgrades, cyber evaluation/validation activities and radar enhancements.
                                                        
                                                         
                                                             16.339
                                                             0
                                                        
                                                         
                                                             16.339
                                                             0
                                                             Continue System Configuration 20 development which includes capability improvements for fuel management and safety, Advanced Offboard Electronic Warfare, and Multifunctional Information Distribution System Block Upgrade 2. Continue development of J11 and J12.6 series messages and operator controls for Network Enabled Messages. Commence activities for System Configuration 2X development which includes integration of Distributed Aperture Infrared Countermeasures system to improve survivability, and Minotaur mission management suite. Commence development efforts and define requirements for ALFS DMSMS solutions considering reliability improvement, loading factors, weight and cost reduction, capability and performance improvements, etc. Continue cyber evaluation and radar development efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $7.329M from FY 2019 to FY 2020 for System Configuration 2X, Minotaur development, radar development, and ALFS DMSMS solutions.
                                                    
                                                
                                                 
                                                     Engineering and Logistics
                                                     
                                                         
                                                             1.792
                                                             0
                                                             Continue to provide MH-60 engineering specialists, integrated logistics support, government furnished equipment, support equipment, program management, contract support services, and travel to support VOR/ILS, FAC/FIAC threat, and operational usage spectrum update efforts. Commence MH-60 Mid-Life Upgrade capability studies and develop initial open architectures, avionics, mission system, and air vehicle development cost and schedule planning estimates.  Commence System Configuration 18 engineering support and finish FFFW/Rockets and mixed loads integration for Digital Rocket Launcher (DRL) on MH-60S.
                                                        
                                                    
                                                     
                                                         
                                                             2.650
                                                             0
                                                             Continue to provide MH-60 engineering support, integrated logistics support, government furnished equipment, support equipment, program management, contract support services, and travel to support Mid-Life Upgrade capability studies and initial open architectures, avionics, mission system, and air vehicle development cost and schedule planning estimates.
This includes performing high-time aircraft teardowns and fatigue life research.  Commence engineering support, integrated logistics support, government furnished equipment, support equipment, program management, contract support services, and travel to support System Configuration 20, ASE Common Architecture development and contract preparation, Network Enabled Weapons contract preparation and award, and radar enhancement efforts.
                                                        
                                                         
                                                             2.485
                                                             0
                                                        
                                                         
                                                             2.485
                                                             0
                                                             Continue to provide MH-60 engineering support, integrated logistics support, government furnished equipment, support equipment, program management, contract support services, and travel to support System Configuration 20, ASE Common Architecture development, Network Enabled Weapons integration, radar development, Mid-Life Upgrade capability studies and initial open architectures, avionics, mission system, and air vehicle development cost and schedule planning estimates. Commence engineering support, integrated logistics support, government furnished equipment, support equipment, program management, contract support services, and travel to support System Configuration 2X, Distributed Aperture Infrared Countermeasures development and contract preparation, and Minotaur integration contract preparation and award. Commence DMSMS engineering support to develop and define requirements for ALFS obsolescence solutions that are form-fit-function.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.165M from FY 2019 to FY 2020 due to the completion of System Configuration 18.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             1.235
                                                             0
                                                             Commence System Configuration 18 test support and finish MH-60R VOR/ILS test and evaluation efforts.
                                                        
                                                    
                                                     
                                                         
                                                             4.951
                                                             0
                                                             Complete System Configuration 18 and MH-60R VOR/ILS test and evaluation efforts.  Commence System Configuration 20 test support.
                                                        
                                                         
                                                             0.372
                                                             0
                                                        
                                                         
                                                             0.372
                                                             0
                                                             Continue System Configuration 20 test support.  Commence System Configuration 2X.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4.579M from FY 2019 to FY 2020 due to System Configuration 20 and 2X cost sharing agreements with International partners.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN-5/0530
                                                     SH60 Series
                                                     
                                                         99.111
                                                         130.720
                                                         149.797
                                                         149.797
                                                         135.261
                                                         112.546
                                                         103.493
                                                         104.098
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             MH-60 research and development efforts will be developed using cost plus incentive fee type contracts.
                                             Successfully support developmental and operation test activities to qualify aircraft modifications/upgrades.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase from FY 2019 to FY 2020 to support ramp-up of Net Enabled Weapons, Cyber Evaluation/Validation and Radar development efforts and commencement of ALFS DMSMS, System Configuration 2X and Minotaur development activities.
                                                     
                                                         
                                                             Primary SW Dev. Fast Attack Craft/Fast In-Shore Attack Craft (FAC/FIAC) demo
                                                             SS
                                                             BOA
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 5.593
                                                                 
                                                                     0.049
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.642
                                                                 5.642
                                                            
                                                        
                                                         
                                                             Primary Hdw/SW Dev, Instrument Landing System
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 1.249
                                                                 
                                                                     0.627
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.876
                                                                 1.876
                                                            
                                                        
                                                         
                                                             Primary Hdw/SW Dev, Instrument Landing System
                                                             SS
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 1.808
                                                                 
                                                                     0.592
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.400
                                                                 2.400
                                                            
                                                        
                                                         
                                                             Primary HDW/SW Dev, Usage Spectrum Update
                                                             SS
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     1.018
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.018
                                                                 1.018
                                                            
                                                        
                                                         
                                                             Prior year Product Dev Cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1165.791
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1165.791
                                                                 1165.791
                                                            
                                                        
                                                         
                                                             System Configuration 20
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.110
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hdw Dev, Avionics FFFW
                                                             MIPR
                                                             Army, DOTC
                                                             Picatinny, NJ
                                                             
                                                                 0.818
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.818
                                                                 0.818
                                                            
                                                        
                                                         
                                                             Network Enabled Weapons
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-03
                                                                
                                                                 
                                                                     4.989
                                                                
                                                                 
                                                                     4.989
                                                                     2020-03
                                                                
                                                                 6.011
                                                                 16.000
                                                                 16.000
                                                            
                                                        
                                                         
                                                             Cyber Evaluation/Validation
                                                             TBD
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.900
                                                                 1.900
                                                            
                                                        
                                                         
                                                             Common ASE Architecture
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-04
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2020-04
                                                                
                                                                 3.200
                                                                 8.000
                                                                 8.000
                                                            
                                                        
                                                         
                                                             Radar Development
                                                             TBD
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-01
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.300
                                                                 2.300
                                                            
                                                        
                                                         
                                                             ALFS DMSMS Solutions
                                                             SS
                                                             IDDQ
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.150
                                                                
                                                                 
                                                                     3.150
                                                                     2020-01
                                                                
                                                                 27.220
                                                                 30.370
                                                                 30.370
                                                            
                                                        
                                                         
                                                             System Configuration 2X
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Minotaur Development
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.100
                                                                
                                                                 
                                                                     2.100
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Decrease from FY 2019 to FY 2020 due to the completion of System Configuration 18.
                                                     
                                                         
                                                             Government eng spt, Very High Frequency Omni Ranging/Instrument Landing Sysem (VOR ILS)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.568
                                                                 
                                                                     0.340
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.908
                                                            
                                                        
                                                         
                                                             Government eng spt, Usage Spectrum Update
                                                             C
                                                             BA
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.920
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.920
                                                            
                                                        
                                                         
                                                             Prior year support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 163.344
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 163.344
                                                            
                                                        
                                                         
                                                             MH-60S Forward Firing Weapons/Rockets Government Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.319
                                                                 
                                                                     0.225
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.544
                                                            
                                                        
                                                         
                                                             Government Eng Support , System Configuration 18
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.057
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.257
                                                            
                                                        
                                                         
                                                             Government Eng Support, Mid-Life Upgrade
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.600
                                                                     2018-11
                                                                
                                                                 
                                                                     0.447
                                                                
                                                                 
                                                                     0.447
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.247
                                                            
                                                        
                                                         
                                                             Government Eng Support, System Configuration 20
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.070
                                                                
                                                                 
                                                                     0.070
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Eng Support, Net Enabled Weapons
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 0.150
                                                                 1.250
                                                            
                                                        
                                                         
                                                             Government Eng Support, Common ASE Architecture
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Government Eng Support, Radar Dev
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Government Eng Support, ALFS DMSMS
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.118
                                                                
                                                                 
                                                                     0.118
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Eng Support, System Configuration 2X
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     NAWCAD decrease from FY 2019 to FY 2020 due to System Configuration 20 and 2X cost sharing agreements with International partners.
                                                     
                                                         
                                                             Developmental Test & Evaluation (DT&E), Projects commencing prior to FY16
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 169.863
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 169.863
                                                            
                                                        
                                                         
                                                             Operation Test & Evaluation (OT&E),Projects commencing prior to FY16
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 15.451
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.451
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation (DT&E), Very High Frequency Omni Ranging (VOR)/Instrument Landing System (ILS)
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.036
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.056
                                                            
                                                        
                                                         
                                                             Prior year T&E costs no longer funded in the FYDP
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 12.280
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.280
                                                            
                                                        
                                                         
                                                             DT&E, System Configuration 18
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.165
                                                                     2017-11
                                                                
                                                                 
                                                                     0.800
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.965
                                                            
                                                        
                                                         
                                                             DT&E, MH-60S FFFW/Rockets
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.413
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.463
                                                            
                                                        
                                                         
                                                             DT&E, System Configuration 20
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.151
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E, ALFS DMSMS
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.119
                                                                
                                                                 
                                                                     0.119
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E, System Configuration 2X
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.053
                                                                
                                                                 
                                                                     0.053
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.053
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 5.003
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 0.174
                                                                 5.327
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Serv cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 34.256
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 34.256
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604216N_1707_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     PE 0604216N: Multi-Mission Helicopter Upgrade Development
                                                     
                                                         
                                                             Systems Development: Network Enabled Weapons
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Mid-Life Upgrade (MLU) Studies: MLU Studies
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Aircraft Service-Life Evaluation: Usage Spectrum Update
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Very High Frequency Omni Ranging/Instrument Landing System (ILS): ILS integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Forward Firing Weapons/Rockets Deficiencies: Correction of Deficiencies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Common ASE Architecture: Common ASE Architecture
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Minotaur: Minotaur
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             OEM DMSMS Obsolescence: ALFS
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             OEM DMSMS Obsolescence: ESM Pulse Processor
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             OEM DMSMS Obsolescence: Air Vehicle DMSMS Solutions
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             OEM DMSMS Obsolescence: Common Avionics Multifunction Display/Smart Multifunction Display Replacements
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: VOR ILS DT
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: System Configuration 18 (SC18)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: System Configuration 20 (SC20)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration and Testing of Network Enabled Weapons
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration and Testing of Common ASE Architecture
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604218N
                                 Air/Ocean Equipment Engineering
                                 102
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     64.609
                                     5.583
                                     15.582
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     85.774
                                
                                 FY19 funding control for Tactical METOC Applications (2343) and Remote Sensing Capability Development (2363) was moved from Program Element (PE) 0603207N AIR/OCEAN TACTICAL APPLICATIONS to PE 0604218N AIR/OCEAN EQUIPMENT ENGINEERING as a result of a Budget Activity (BA) reclassification.

FY20 and out funding control for the following projects has been realigned out of PE 0604218N into PE 0604231N as part of Program Element Consolidation:  Project 2343 Tactical METOC Applications, Project 2345 Fleet METOC Equipment, and Project 2363 Remote Sensing Capability Development.
                                 The Air/Ocean Equipment Engineering (AOEE) Program Element provides new capabilities to support naval combat forces.  This program engineers and developmentally tests organic and remote sensors, communication interfaces, and processing and display devices.  This equipment is engineered to measure, ingest, store, process, distribute and display conditions of the physical environment that are essential to the optimum employment and performance of naval warfare systems.  AOEE also engineers capabilities for shipboard and shore-based tactical systems.  A major area of focus for the AOEE program is to provide the engineering development of specialized equipment and measurement capabilities that are intended to monitor specific conditions of the physical environment in hostile and remote areas in response to fleet demand signals for increased sensing capability and capacity to support battlespace collections and prediction on short to intermediate time scales.  With such capabilities, the war fighters' situational awareness of the operational effects of the physical environment are made more certain.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next)program, the Remote Sensing Capability Development (RSCD) project and Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV).
                                 
                                     
                                         0.782
                                         17.368
                                         22.433
                                         22.433
                                    
                                     
                                         5.583
                                         15.582
                                         0.000
                                         0.000
                                    
                                     
                                         4.801
                                         -1.786
                                         -22.433
                                         -22.433
                                    
                                     
                                         
                                             -1.786
                                        
                                         
                                             -0.199
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -21.563
                                                     -21.563
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.870
                                                     -0.870
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     5.000
                                                
                                            
                                        
                                    
                                     FY19 to FY20 Change summaries are available under PE 0604231N for Projects 2343 Tactical METOC Applications, 2345 Fleet METOC Equipment and 2363 Remote Sensing Capability Development.
                                
                                 
                                     
                                         2343
                                         Tactical METOC Applications
                                         
                                             0.000
                                             0.000
                                             9.268
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.268
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY19 funding control for Fleet Meteorology & Oceanography (METOC) Equipment (2343) was moved from Program Element (PE) 0603207N AIR/OCEAN TACTICAL APPLICATIONS to PE 0604218N AIR/OCEAN EQUIPMENT ENGINEERING as a result of a Budget Activity (BA) reclassification.

FY20 funding control and beyond has been realigned out of PE 0604218N Project 2343, into PE 0604231N  Project 2343 as part of RDTEN PE Consolidation.
                                             The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 

Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions.  This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum.  METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.
                                             
                                                 
                                                     Naval Integrated Tactical Environmental System Next Generation (NITES-Next)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Naval Integrated Tactical Environmental System Next Generation (NITES-NEXT) continued working on the Fleet Capability Release (FCR)-2 (v2.0.2) Task Order in support of deployment in FY19/20, and also awarded the FCR-3 Task Order.  The program conducted a FCR-3 Build Technical Review (BTR) to obtain an FCR-3 Building Decision (BD) from the Milestone Decision Authority (MDA) in early FY19.  NITES-Next began initial software development of FCR 3 mobile variant, which integrates new mobile variant requirements with the previous afloat versions of FCR 2.x.  The FCR-3 mobile variant software will also include anti-tamper proofing and will be releasable to our allies to enhance our interoperability with their information warfare systems.  The new mobile variant will replace the current NITES-NEXT Naval Integrated Tactical Environmental System Fielded (NITES-Fielded) suite of systems that have been determined to have cyber vulnerabilities and need to be retired as soon as possible.  Additionally, FCR-3 will include the development of an Electromagnetic (EM) Prediction capability to be delivered in FY19/20.  NITES-Next planned for, and conducted, System Integration Testing (SIT), System Qualification Testing(SQT), User Assessment (UA), and Developmental Test and Evaluation (DT&E) for FCR-2 (v2.0.2) and FCR-3.  NITES-Next began deployment of FCR-2 (v2.0.1) software.  The program obtained an Authority to Operate (ATO) for Fleet Capability Release (FCR)-2.x and FCR-3 software.  The program continued planning for the FCR-4 development and contracting activities (including updating of all required documentation, Requirements Development Package (RDP), Cost Analysis Requirements Document (CARD), Program Life Cycle Cost Estimate (PLCCE)).
                                                        
                                                    
                                                     
                                                         
                                                             9.268
                                                             0
                                                             Naval Integrated Tactical Environmental System Next Generation (NITES-Next) will complete software development activities on the Fleet Capability Release (FCR)-2 (v2.0.2.0) and continue FCR-3 Task Orders in support of deployments. NITES-Next will complete initial software development of FCR 3 mobile variant which integrates new mobile requirements with the previous afloat version of FCR 2.x. The new mobile variant will modernize the current NITES-Fielded  suite of systems.  In addition to replacing end of life hardware, NITES-Next will continue to develop software to replace aging software that has been determined to have cyber vulnerabilities. The program will also upgrade all Force-level ships (20+) and mobile variant platforms (450+) available. The NITES-Next program will continue to conduct Systems Integration Test (SIT) and System Qualification Testing (SQT) activities in support of the planned Consolidated Afloat Network and Enterprise Services (CANES) Application Integration (AI)/SIT and Developmental Test and Evaluation (DT&E) events. The program will mature its Risk Management Framework (RMF) Bridge Conversion (RBC) Authority to Operate (ATO) for Fleet Capability Release (FCR)-2.x and FCR-3 software.  Additionally, FCR-3 will include the development of an Electromagnetic (EM) Prediction capability to be delivered in FY20. The program will prepare for Field Technical Review (FTR), FCR-3 Fielding Decision (FD) and FCR-4 Build Decision (BD) in FY20. The program will continue planning for the FCR-4 development and contracting activities (including updating all required documentation, Requirements Development Package (RDP), Cost Analysis Requirements Document (CARD), Program Life Cycle Cost Estimate (PLCCE), Technology Readiness Assessment (TRA) Letter, Build Technical Review (BTR) and Authority to Operate (ATO). The program will begin planning for FCR-5 development and contracting activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N Project 2343 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604231N Project 2343.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4226
                                                     Meteorological Equipment
                                                     
                                                         21.000
                                                         21.072
                                                         14.687
                                                         14.687
                                                         14.876
                                                         13.366
                                                         13.814
                                                         13.357
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603207N/2343
                                                     Tactical METOC Applications
                                                     
                                                         11.448
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         175.172
                                                    
                                                
                                                 
                                                     RDTEN/0604231N/2343
                                                     Tactical METOC Applications
                                                     
                                                         0.000
                                                         0.000
                                                         12.198
                                                         12.198
                                                         12.052
                                                         12.644
                                                         13.913
                                                         14.196
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The NITES-Next program acquisition, management and contracting strategies are to support the Tactical Meteorology & Oceanography (METOC) Applications project to continue the development of state-of-the-art software capabilities that provide sensor, communication, and weapon system performance assessment capabilities for open ocean and littoral operating environments.  The Department of the Navy (DoN) maintains management oversight of the NITES-Next program's acquisition and contracting strategies.  The Department of the Navy (DoN) requirements for the NITES-Next program's acquisition and contracting strategies are based on approved Joint Capabilities Integration and Development System (JCIDS) documentation.
                                             Goal: Field software decision aid capabilities for Navy and Marine Corps war fighters in order to facilitate the characterization and prediction of the physical environment in the battlespace. 

Metric: Meet the performance metrics identified in approved Naval Integrated Tactical Environmental Next Generation (NITES-Next) Program's requirements documents (e.g., Concept Definition Document (CDD) and individual Requirements Definition Packages (RDPs)).
                                        
                                         
                                             FY20 cost data is provided under PE 0604231N Project 2343.  Prior year costs are reflected in PE 0603207N Project 2343, where they were executed before the FY19 Budget Activity reclassification.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.259
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.259
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.798
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.798
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Atlantic
                                                             South Carolina
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.080
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             NITES-Next / Engineering
                                                             C
                                                             IDIQ
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.396
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.396
                                                            
                                                        
                                                         
                                                             Product Development Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Support Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.054
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.054
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Year
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.259
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.259
                                                            
                                                        
                                                         
                                                             NITES-Next
                                                             C
                                                             FP
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.422
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.422
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604218N_2343_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Naval Integrated Tactical Environmental System Next Generation (NITES-Next)
                                                     
                                                         
                                                             Contract Actions: FCR-2 Task Order (v2.0.2)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-3 Task Order
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Actions: FCR-4 Planning
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Fleet Capability Release - 2 / Train Deploy
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Fleet Capability Release - 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Fleet Capability Release - 4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Requirements Definition Package - 4
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development Phase: Technology Readiness Assessment - 4
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Fleet Capability Release V 2.0.2.0
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Fleet Capability Release - 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Integration Test - 1 (FCR-3)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Integration Test - 2 (FCR-3)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: System Qualification Test FCR-3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: Developmental Test Fleet Capability Release - FCR V2.0.2.0
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: User Assessment FCR-3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test/IA: CANES AI SIT FCR-3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deployment and Sustainment: Deployment, fielding and Sustainment (OMN)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2345
                                         Fleet METOC Equipment
                                         
                                             64.609
                                             0.755
                                             0.672
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             66.036
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0604218N Project 2345, into PE 0604231N Project 2345 as part of RDTEN PE Consolidation starting in FY20.
                                             This project provides for the engineering and manufacturing development of sensors, communication interfaces, processing and display meteorological and oceanographic (METOC) equipment.  This equipment is designed to provide future mission capabilities for war fighters to measure, ingest, store, process, distribute and display METOC parameters and derived products.
  
This project also exploits new government off-the-shelf/commercial off-the-shelf technologies, tactical sensors and web enablement for the Navy's computer-based tactical shipboard and shore capability used to predict and assess the operational effects of the physical environment on the performance of platforms, weapons and sensor systems.  This project includes development of warfare specific mission planning modules to support unmanned systems with integration of data from environmental and tactical sensor systems, model forecast information and Geospatial Information & Services Databases.  This project also supports development of autonomous environmental sensing systems for situational awareness and tactical decision aid/mission planner support, as well as iridium and advanced satellite communication integration in METOC sensor, vehicle control and mission planning systems that will be required to achieve Chief of Naval Operation objectives for information dominance and decision superiority.

Major emphasis areas include the Meteorological and Oceanographic Future Mission Capabilities (METOC FMC) project, Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) and the Environmental Satellite Receiver Processor (ESRP) program (comprised of AN/SMQ-11 (sea and shore configuration) and AN/FMQ-17 (shore configuration) systems).
                                             
                                                 
                                                     Littoral Battlespace Sensors - Unmanned Undersea Vehicle (LBS-UUV)
                                                     
                                                         
                                                             0.445
                                                             0
                                                             Began to conduct LBS-G and LBS-AUV engineering design studies.  Began development of system upgrades via Engineering Change Proposals (ECP's) and corrected any identified software and/or hardware deficiencies.  Began investigation of next generation propulsion technologies such as Hybrid Thruster, battery chemistry, thermal engines, and universal buoyancy engines for potential system upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             0.358
                                                             0
                                                             Continue to conduct LBS-G, LBS-AUV, and LBS-AUV(S) (Razorback) engineering design studies.  Continue developing system upgrades via Engineering Change Proposals (ECP's) and correct any identified software and/or hardware deficiencies. Continue investigating next generation propulsion technologies such as Hybrid Thruster, battery chemistry, thermal engines, and universal buoyancy engines for potential system upgrades.  Also, investigating battery technology, bio-fouling solutions, afterbody solutions, and open architecture approaches.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N  Project 2345 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 Justification and change explanation is provided under PE 0604231N Project 2345.
                                                    
                                                
                                                 
                                                     Environmental Satellite Receiver Processor (ESRP)
                                                     
                                                         
                                                             0.310
                                                             0
                                                             Continued the development and testing of annual hardware and software upgrades to integrate new meteorological and oceanographic (METOC) Satellite Sensors available in the Geostationary Operational Environmental Satellites (GOES) and Polar Orbiting Environmental Satellites (POES).  Continued integration of ESRP systems in support of Defense Weather Satellite System (DWSS), which has replaced Joint Polar Satellite System (JPSS), and Europe Meteorology Satellites (EUMETSAT).  Overall program efforts included investigation of emerging technologies through study, development and associated testing for feasibility of program insertion.
                                                        
                                                    
                                                     
                                                         
                                                             0.314
                                                             0
                                                             Continue to develop and test annual hardware and software upgrades to integrate new meteorological and oceanographic (METOC) Satellite Sensors available in the Geostationary Operational Environmental Satellites (GOES) and the Polar Orbiting Environmental Satellites (POES).  Continue integration of Environmental Satellite Receiver Processor (ESRP) systems in support of Weather Satellite Follow-On (WSF-M), Operational Response Space (ORS)-8, GOES-16, GOES-17 and Europe Meteorology Satellites (EUMETSAT) satellites.  Overall program efforts include investigation of emerging technologies through study, development and associated testing for feasibility of program insertion.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N Project 2345 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation.  FY20 justification and change explanation is provided under PE 0604231N Project 2345.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4226
                                                     Meteorological Equipment
                                                     
                                                         21.000
                                                         21.072
                                                         14.687
                                                         14.687
                                                         14.876
                                                         13.366
                                                         13.814
                                                         13.357
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603207N/2341
                                                     METOC Data Acquisition
                                                     
                                                         5.276
                                                         3.471
                                                         7.062
                                                         4.662
                                                         2.400
                                                         6.089
                                                         6.181
                                                         7.858
                                                         8.016
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603207N/2342
                                                     METOC Data Assimilation and MOD
                                                     
                                                         20.959
                                                         17.441
                                                         21.168
                                                         21.168
                                                         22.355
                                                         22.382
                                                         22.004
                                                         22.438
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604231N/2345
                                                     Fleet METOC Equipment
                                                     
                                                         0.000
                                                         0.000
                                                         0.220
                                                         0.220
                                                         0.620
                                                         0.577
                                                         0.487
                                                         0.496
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies are to support engineering and manufacturing development by providing funds to Hydroid, Teledyne Brown and Naval Research Laboratory.
                                             Goal: Develop and engineer equipment to acquire Meteorological and Oceanographic (METOC) data in order to improve the accuracy of global and regional scale METOC forecast models.
Metric: Tasks will address no less than 75% of applicable capability gaps and requirements, as identified by Resource and Requirements Sponsor(s). As tasks relate to exploitation of fleet sensors for METOC data (Through-the-Sensor), no less than 80% of approved initiatives will maintain cost, schedule, performance and transition risk analysis certification that will have been completed within the past 12 months.
                                        
                                         
                                             FY20 cost data is provided under PE 0604231N Project 2345.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prioir Year METOC Requirements
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 56.530
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.530
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Gliders
                                                             C
                                                             CPIF
                                                             Teledyne Brown Engineering
                                                             Alabama
                                                             
                                                                 1.606
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.132
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.738
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle
                                                             C
                                                             FP
                                                             Hydroid
                                                             Pocasset, MA
                                                             
                                                                 1.703
                                                                 
                                                                     0.266
                                                                     2018-01
                                                                
                                                                 
                                                                     0.226
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.195
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle (Submarine)/Razorback
                                                             C
                                                             CPFF
                                                             NRL
                                                             Monterey, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.179
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.179
                                                            
                                                        
                                                         
                                                             METOC ESRP
                                                             SS
                                                             CPFF
                                                             RAYTHEON
                                                             Indianapolis
                                                             
                                                                 1.627
                                                                 
                                                                     0.310
                                                                     2018-02
                                                                
                                                                 
                                                                     0.314
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.251
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             METOC Future Mission Capabilities
                                                             C
                                                             CPFF
                                                             SSA/CSC
                                                             MISC
                                                             
                                                                 1.312
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.312
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Autonomous Undersea Vehicle
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.767
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.767
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             Virginia
                                                             
                                                                 0.424
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.424
                                                            
                                                        
                                                         
                                                             Littoral Battlespace Sensing - Unmanned Undersea Vehicle
                                                             WR
                                                             NSWC Carderock
                                                             Maryland
                                                             
                                                                 0.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             METMF R NEXGEN
                                                             C
                                                             FP
                                                             Smiths Detection
                                                             Rhode Island
                                                             
                                                                 0.090
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services
                                                             C
                                                             CPFF
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604218N_2345_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604218N_2345_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Littoral Battlespace Sensors - Unmanned Undersea Vehicle (LBS-UUV)
                                                     
                                                         
                                                             Sensor Payload Enhancement:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Integration: Sensor Payload Integration1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Integration: Sensor Payload Integration 2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Approval: Sensor Payload Approval 6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 3
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 5
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Sensor Payload Testing: Sensor Payload Testing 6
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Environmental Satellite Receiver Processor (ESRP)
                                                     
                                                         
                                                             ESRP Sensors in View Development: ESRP Sensors in View Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Sensors in View Integration: ESRP Sensors in View Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY18)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY19)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY20)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY21)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY22)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY23)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ESRP Satellite Testing: ESRP Satellite Testing (FY24)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2363
                                         Remote Sensing Capability Development
                                         
                                             0.000
                                             0.000
                                             5.642
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.642
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY19 funding control for Remote Sensing Capability Development RSCD (x2363) was moved from Program Element (PE) 0603207N AIR/OCEAN TACTICAL APPLICATIONS to PE 0604218N AIR/OCEAN EQUIPMENT ENGINEERING as a result of a Budget Activity (BA) reclassification.

FY20 funding control and beyond has been realigned out of PE 0604218N Project 2363, into PE 0604231N  Project 2363 as part of RDTEN PE Consolidation.
                                             RSCD characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.
                                             
                                                 
                                                     Remote Sensing Capability Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Continued data collection in various weather and sea states to broaden the range of environmental conditions and reduce uncertainty in environmental prediction. Continued software algorithm performance analysis.  Continued software algorithm enhancements to automatically detect oceanographic phenomena.  Continued software algorithm enhancements and modifications to support transition to a new architecture. Continued to implement the algorithm performance assessment strategy as well as the test and evaluation plans.  Documented software algorithm test reports.  Conducted algorithm Integration Decision. Continued to integrate algorithms for access over the network. Continued development of training to provide the user community education on using the different tools and applications. Coordinated Task, Collect, Process, Exploit, Disseminate (TCPED) process amongst inter-agencies to support Navy Missions.
                                                        
                                                    
                                                     
                                                         
                                                             5.642
                                                             0
                                                             Continue data collection in various weather and sea states to broaden the range of environmental conditions and reduce uncertainty in environmental prediction.  Continue software algorithm performance analysis.  Continue software algorithm enhancements to automatically detect oceanographic phenomena.  Continue software algorithm enhancements and modifications to support transition to a new architecture.  Continue to implement the algorithm performance assessment strategy as well as the test and evaluation plans.  Document software algorithm test reports.  Continue to integrate algorithms for access over the network.  Continue development of training to provide the user community education on using the different tools and applications.  Coordinate Task, Collect, Process, Exploit, Disseminate (TCPED) process amongst inter-agencies to support Navy Missions.  Based on emerging threats, expand scope of the Seahorse project to include new surface detection algorithms. Continue to develop, enhance, and integrate, surface detection algorithm capabilities, and provide input to Fleet training and Concept of Operations (CONOPS) development.  Effort introduces rigor and standardization of target detection capabilities in support of CLUTCHSHOT.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N Project 2363 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604231N Project 2363.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603207N/2363
                                                     Remote Sensing Capability Development
                                                     
                                                         3.816
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         13.116
                                                    
                                                
                                                 
                                                     RDTEN/0604231N/2363
                                                     Remote Sensing Capability Development
                                                     
                                                         0.000
                                                         0.000
                                                         5.651
                                                         5.651
                                                         7.448
                                                         4.862
                                                         4.740
                                                         4.838
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Remote Sensing Capability Development (RSCD) is being managed as a Program Executive Office (PEO) Project, via a Project Definition Document (PDD) construct for acquisition rigor and oversight.
                                             Available in the Project's Requirements Definition Package (RDP).
                                        
                                         
                                             FY20 cost data is provided under PE 0604231N Project 2363.  Prior year costs are reflected in PE 0603207N Project 2363.L39, where they were executed before the FY19 Budget Activity reclassification.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FFP
                                                             SAIC
                                                             Virginia
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.816
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.816
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.269
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.269
                                                            
                                                        
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FFP
                                                             Cubic
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.410
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.410
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.888
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.888
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.259
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.259
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Remote Sensing Capability Development Data Collection
                                                             C
                                                             FP
                                                             BAH
                                                             Virginia
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604218N_2363_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Remote Sensing Capability Development
                                                     
                                                         
                                                             Data Collection:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Enhancments:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Acceptance Decision:
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Integration Decision: Algorithm Integration Decision 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Integration: System Integration 7
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Testing:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Fielding Decision: Algorithm Fielding Decision 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Algorithm Performance Analysis:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             4.828
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             4.828
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Congressional Add provides funds to develop a system to support research and evaluation of Unmanned Maritime Systems and Sensors. The goal for this program is to develop and test long-term monitoring Gulf of Mexico water space using a variety of utilize unmanned maritime systems and to conduct an evaluation of readiness capabilities for new ocean prediction systems.
                                             
                                                 
                                                     Unmanned Systems in Maritime Environment
                                                     
                                                         4.828
                                                         Evaluate unmanned maritime sensors and systems with respect to operation of high-resolution ocean prediction systems focused on the Gulf of Mexico water space.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                             The performance goal is met if successful development test and evaluation is achieved.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Unmanned Maritime Systems
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     2.000
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Ocean Prediction Systems
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     2.828
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.828
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Task Systems Engineering and Program Management: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned Maritime Systems Order COTS Systems: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Unmanned Maritime Systems Recieve COTS Systems: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Prediction System Module: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Command and Control Module: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Assembly Integration and Testing: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604221N
                                 P-3 Modernization Program
                                 103
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     22.519
                                     1.331
                                     2.134
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     25.984
                                
                                 Fatigue Life Management Program is required to manage P-3/EP-3 inventory fatigue life and includes ongoing structural analysis, analyzing emergent structural issues, conducting engineering studies, assessing Fleet impact, and applying new technologies such as Non-Destructive Inspection techniques.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         1.361
                                         2.134
                                         0.001
                                         0.001
                                    
                                     
                                         1.331
                                         2.134
                                         0.000
                                         0.000
                                    
                                     
                                         -0.030
                                         0.000
                                         -0.001
                                         -0.001
                                    
                                     
                                         
                                             -0.030
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.001
                                                     -0.001
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         3016
                                         Fatigue Life Mgmt Program
                                         
                                             22.519
                                             1.331
                                             2.134
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             25.984
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Fatigue Life Management Program is required to manage P-3/EP-3 inventory fatigue life and includes ongoing structural analysis, analyzing emergent structural issues, conducting engineering studies, assessing Fleet impact, and applying new technologies such as Non-Destructive Inspection techniques.
                                             
                                                 
                                                     P-3/EP-3 Fatigue Life Management
                                                     
                                                         
                                                             1.331
                                                             0
                                                             Fatigue Life Management Program:  Manage P-3/EP-3 inventory fatigue life including conducting structural analysis, analyzing structural issues, conducting engineering studies, and assessing Fleet impact.  Research, test and apply new Fatigue Inspection techniques to the P-3/EP-3 Fleet.
                                                        
                                                    
                                                     
                                                         
                                                             2.134
                                                             0
                                                             Fatigue Life Management Program:  Manage P-3/EP-3 inventory fatigue life including conducting structural analysis, analyzing structural issues, conducting engineering studies, and assessing Fleet impact.  Research, test and apply new Fatigue Inspection techniques to the P-3/EP-3 Fleet.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 - FY20 funding request was reduced by $2.134 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0538
                                                     P-3 Series
                                                     
                                                         0.700
                                                         0.803
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         4910.963
                                                    
                                                
                                            
                                             The Fatigue Life Management Program leverages off of prior work done under P-3 Service Life Extension Program (2451). The Anti-Surface Warfare Improvement Program Operational Requirements Documents 355-88-94 was approved 30 March 94. Work will be performed by Lockheed Martin Aeronautical Systems and other industry participants along with the Naval Air Systems Command Structural Engineering Dept, AIR-4.3. This program supports the 7 June 2003 CNO approved P-3/EP-3 Sustainment Bridge to Multi-Mission Maritime Aircraft.
                                             Successful application of system engineering processes.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             LM
                                                             Marietta, GA
                                                             
                                                                 11.924
                                                                 
                                                                     0.748
                                                                     2018-01
                                                                
                                                                 
                                                                     1.528
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.200
                                                                 14.245
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             PAX RIVER, MD
                                                             
                                                                 9.320
                                                                 
                                                                     0.543
                                                                     2017-11
                                                                
                                                                 
                                                                     0.566
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.429
                                                                 10.449
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             PAX RIVER, MD
                                                             
                                                                 1.005
                                                                 
                                                                     0.040
                                                                     2017-10
                                                                
                                                                 
                                                                     0.040
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.085
                                                                 1.085
                                                            
                                                        
                                                         
                                                             Prior Year costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.270
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.270
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604221N_3016_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Fatigue Life Mgmt Program
                                                     
                                                         
                                                             Test & Evaluation: Technical Evaluation: Inventory Fatigue Life Management/Sustainment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604230N
                                 Warfare Support System
                                 104
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     82.111
                                     19.004
                                     9.729
                                     8.601
                                     8.601
                                     8.148
                                     7.640
                                     7.380
                                     7.528
                                     Continuing
                                     Continuing
                                
                                 Funding for the following project has been realigned out of PE 0604230N into PE 0604280N as part of Program Element Consolidation starting in FY20:
Project 4011 - C4I System
                                 The Rapid Capabilities Development (RCD) project supports the Naval Special Warfare Branch to identify and assess available technologies that confront current and future irregular and expeditionary challenges.  The program's development efforts are focused on the enhancement/advancement of existing technologies to fill urgent and emergent capability gaps for Naval Special Warfare (NSW).  Program funding provides for the development, integration, testing, validation and combat demonstration of identified technologies and/or packages of technologies to meet: Overseas Contingency Operations (OCO) goals, service common and NSW program technology challenges, and technology obsolescence issues of developed capabilities.  The goal of the RCD project is to develop expeditionary/operational capabilities for NSW that enable its force to conduct cross-domain special reconnaissance, counterterrorism, direct action, irregular warfare, and foreign internal defense; and fulfill urgent/emergent needs within a 6-24 month timeframe.  

As part of the Naval Coastal Warfare Surveillance program, Identity Dominance System (IDS) supports the Joint Personnel Identity (JPI) program. Maritime Expeditionary Security Force (MESF) have a mobile security mission that requires methodologies, procedures, equipment and the communications capacity to identify individuals who represent a potential threat as a means to deter and eliminate individuals from conducting asymmetric/non-traditional attacks upon friendly forces, high value assets and coastal areas that Naval Coastal Warfare (NCW) is charged with protecting. The Visit, Board, Search and Seizure (VBSS) teams conducting Expanded Maritime Interception Operations also have a similar requirement to identify individuals. The development of a device to support identity functions is captured in the IDS Capability Development Document (CDD) and implemented in the IDS Capability Production Document (CPD). IDS units are used in the following environments: aboard ships, ashore at ports, the littorals, and extended inland field environments worldwide. IDS is employed in both maritime and very austere ashore environments, carried by individuals who are part of ship boarding parties and by dismounted patrols. These mission and environmental requirements demand the need for a portable, lightweight, ruggedized, and reliable system with intuitive and user friendly features. IDS biometric modalities may differ by mission profile, requiring the authoritative response to the On-Scene Commander/Boarding Officer on whether to detain or further investigate an individual of interest or engage in a more thorough search of boarded ships.

The Navy Expeditionary C4I project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium, and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, assured communications in denied environments along with agility and mobility. Funding is required for testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.

Combatant Craft Replacement will provide second generation Riverine Multi Mission Craft that will replace in-service Riverine Patrol Boats (RPBs) and Riverine Assault Boats (RABs). Combatant Craft replacements will: conduct inland waterway patrol and interdiction to preserve the rivers for friendly use as lines of communications; deny the use of rivers and waterways to waterborne and immediate shore sited hostile forces by barrier and interdiction operations;  and, with augmentation of ground and air forces, locate and destroy hostile forces within a riparian area. Specific mission and capabilities will be identified in an Initial Capabilities Document (ICD). RDT&E funding will fund feasibility studies and procurement of mock-ups and prototype craft to demonstrate capabilities prior to production craft procurement.
                                 
                                     
                                         14.167
                                         9.729
                                         10.689
                                         10.689
                                    
                                     
                                         19.004
                                         9.729
                                         8.601
                                         8.601
                                    
                                     
                                         4.837
                                         0.000
                                         -2.088
                                         -2.088
                                    
                                     
                                         
                                             -0.563
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     5.400
                                                     0.000
                                                     -2.057
                                                     -2.057
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.031
                                                     -0.031
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $1.012 million to account for the availability of prior year execution balances.  Reduction of $1.045M due to PE consolidation.
                                
                                 
                                     
                                         3326
                                         NSW Rapid Capabilities Development for CIEC
                                         
                                             26.073
                                             13.156
                                             6.004
                                             6.747
                                             6.747
                                             6.152
                                             5.890
                                             5.655
                                             5.768
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Rapid Capabilities Development (RCD) project supports the Naval Special Warfare Branch to identify and assess available technologies that confront current and future irregular and expeditionary challenges.  The program's development efforts are focused on the enhancement/advancement of existing technologies to fill urgent and emergent capability gaps for Naval Special Warfare (NSW).  Program funding provides for the development, integration, testing, validation and combat demonstration of identified technologies and/or packages of technologies to meet: Contingency Operations goals, service common and NSW program technology challenges, and technology obsolescence issues of developed capabilities.  

The goal of the RCD project is to develop expeditionary/operational capabilities for NSW that enable its force to conduct cross-domain special reconnaissance, counterterrorism, direct action, irregular warfare, and foreign internal defense; and fulfill urgent/emergent needs within a 6-24 month timeframe.  

In addition to supporting NSW the program also provides support for irregular warfare and expeditionary related urgent/emergent technology requirements as outlined in Joint Urgent Operational Needs (JUON), Navy Urgent Operational Needs (UON), and/or support rapid insertion into a Department of Navy (DoN) Program of Record (PoR) or other acquisition programs.
                                             
                                                 
                                                     Navy Irregular Warfare
                                                     
                                                         
                                                             13.156
                                                             0
                                                             i.	External Personnel Pods: Prototype external personnel pods for NSW undersea mobility assets provided for additional capacity for insertion of special operations forces (SOF).  Unmanned testing successfully completed in 1QFY18, followed by a design spiral, and subsequent successful unmanned testing in 3QFY18.  Prototype approved for integration into the fleet for an extended end-user evaluation.  Transitioning the project to SEAL Delivery Vehicle Program of Record 4QFY18.  This effort increased operational flexibility and reach for theater commanders when they employ undersea SOF.

ii.	Lithium-ion Fault Tolerant for Semi-Autonomous Hydrographic Reconnaissance Vehicle: Retrofitted the Semi-Autonomous Hydrographic Reconnaissance Vehicles (man-portable Unmanned Underwater Vehicle (UUV) systems used to prosecute mines and conduct hydrographic surveys) with the General Atomics Lithium-ion Fault Tolerant (LiFT) battery system which improved the overall safety of a UUV; and potentially lower total ownership costs of power and energy systems for mobility and supported assets for the Naval Special Warfare and Explosives Ordnance Demolition communities.  Prototype delivered, and successfully integrated and tested in 2QFY18.  This project leverages U.S. Special Operations Command investment in this technology (>$10M) and aligns systems for Joint use.  Project transitioning currently on hold until LiFT family of battery systems is approved by Naval Sea Systems Command for use aboard U.S. combatants.   

iii.	Critical Battery Management System: Developed a safety certified battery management system for use with the General Atomics configurable Lithium-ion Fault Tolerant battery that enables monitoring, management and control of battery systems to maximize mission performance and minimize battery risks.  Project delayed due to contracting issue and prototype delivery now scheduled for 4QFY19.  This project leverages USSOCOM investment in this technology; and sets the stage for lowering the risk of lithium-ion battery use of high-energy storage systems aboard U.S. Navy combatants.  
  
iv.	Flex Fuel Generator: Developed a compact, man-portable modified COTS 500W multi-fuel generator capable of powering devices at 28VDC through the implementation of proprietary cold start, and fuel / thermal management hardware and control protocols.  Prototype units delivered in 1QFY18; government performance testing pending.  This technology enables ground and maritime units the operational flexibility to maintain their small power and energy systems charged while in the field; offering increased operational flexibility on the battlefield.

v.	Active Diver Thermal: Developed a simple insulated over-garment that traps heated seawater created by a tailored exothermic reaction between aluminum-alloy and water next to the body.  This system is power independent and reliable due to the simplicity of the heat-producing chemical reaction. Thermal balance allows for increased dexterity and cognitive response of U.S. Navy and Special Operations Forces divers; reducing risk to mission and force.  Prototype units delivered in 3QFY18; and expect to transition to US Special Operations Command Combat Diving program of record in 4QFY18 for extended end-user evaluation.  

vi.	Sea Stalker: Maritime variant of the Spectral Sieve technology provided Electronic Warfare Support (ES) capability to the undersea environment; which allowed operators to search for, intercept, and identify sources of intentional or unintentional radiated electromagnetic energy for immediate threat recognition, targeting, planning, and intelligence and operational preparation of the battlefield.  Prototype delivered and tested in 3QFY18.  Project directly impacted operational effectiveness; and provided a new capability to undersea mobility platforms; which transitioned to other surface mobility assets.  Integration of prototype unit expected to be approved in 4QFY18 for an extended end-user evaluation and subsequent decision for transition to a Naval Special Warfare mobility platform program of record.  

vii.	Camper Shell: Provided a classified Urgent Operational Need for Naval Special Warfare's surface combatant craft.  Prototype due 1QFY19 for testing and evaluation.

viii.	Medium-Wave Infra-Red Halo Beacon: Delivered an advanced, ruggedized quantum cascade laser that compresses the beam into a halo to extend the horizontal signaling range while reducing overhead detectability for use in the maritime environment.  The system will be man-portable; of low size, weight and power; and survivable to 2 atmospheres of water depth; allowing maritime special operations forces the ability to quickly and clandestinely signal friendly assets during in-extremis situations.  Prototype delivery expected in 3QFY19.

ix.	E-Glass: Delivered a next-generation buoyancy material that possesses sufficient technical characteristics needed to achieve a weighted advantage towards increasing payload in manned and unmanned undersea vehicles without compromising speed or range.  Increased payload improved operational flexibility and mission capacity for the warfighter.  Prototype buoyancy material is expected to deliver in 4QFY19.

x.	Short Range Breaching: Project leveraged previous work conducted by the Defense Threat Reduction Agency and performed by the Naval Surface Warfare Center, Dahlgren Division decreased the size and increased the speeds for oxygen assisted laser cutting. Technologies that decreased the manpower, time and equipment required to defeat targets of interest which increased operational effectiveness and provided operational commanders increased flexibility on the battlefield.  Prototype is expected to deliver in 4QFY19.   

xi.	Hostability Study: Project delivered a written report of a typical submarine crew's response time to mitigate a lithium-ion battery fire while underway.  This report used to directly affect U.S. Navy and special operations forces' ability to secure approval-for-use of lithium-ion battery technology aboard U.S. combatants. The study provided program office and operational end-users input to establish a baseline for developing clear platform safety requirements, testing measures, and thresholds for operation aboard U.S. assets.     

xii.	Counter-Unmanned Aerial System Study: Delivered a written report that addresses the methods, techniques, and development of a system for control of selected communications devices; full wideband electromagnetic survey, scan and classification of systems; and physics studies of directed energy techniques designed to create effects against specific vehicles or vessels used to counter unmanned aerial systems.  The study informed development of counter-unmanned aerial systems with the purpose which provided a tactical advantage for special operations forces working independently in dismounted operations; and will deliver reports in 2QFY19 and 2QFY20.

xiii.	Counter-Unmanned Aerial System Testing: Delivered a test report that assessed the capability of a commercial counter unmanned aerial system to compare it against a fielded system used by special operations forces with the purpose of understanding the system's capabilities and limitations prior to potentially acquiring the system for operational field use.  If the test of this system proves to perform better than the fielded unit, special operations forces conducts a combat evaluation to determine its suitability and effectiveness prior to potential deployment.  This effort supports a near-term operational deficiency report.  Test report due to deliver in 1QFY19.

xiv.	Counter-Unmanned Aerial System Technology Event: Conducted data collection and field experimentation evaluated new counter unmanned aerial system technologies in an operational field environment to allow the end-user to better understand system capabilities and limitations.  The Naval Post Graduate School Joint Vulnerability Assessment Branch and MilTech (a Department of Defense Technology Transition Partnership Intermediary) conducted assessments on nine Group II/Group III unmanned systems in support of a Naval Special Warfare market survey of counter unmanned aerial systems prior to potential acquisition procurement.  Technical report due to deliver 1QFY19.  

xv.	Counter-Unmanned Aerial System Radar/Optics: Delivered commercial off the shelf radar and optics systems for the purpose of conducting combat evaluations of the equipment to determine its effectiveness and suitability to perform the counter unmanned aerial system mission for special operations conducting dismounted operations. System delivery due in 3QFY19.     

xvi.	Maritime Precision Engagement (MPE):  Accelerated the delivery of a fielded MPE capability that addresses the operational gap of precision strike from a small surface craft within a contested environment.  Such capability provided counter multiple documented threats associated with both peer adversaries and Violent Extremist Organizations.  Four separate efforts delivered various aspects of this capability, including: integration of the existing Mk50 stabilized gun mount into Naval Special Warfare's surface mobility craft; a study of the impact to the craft's signature; the safety analysis of the chosen weapon system; and purchase of the weapon system for test and evaluation purposes.  This project supports the Chief of Naval Operations' goals of Maritime Dominance and Distributed Lethality; and the Office of Secretary of Defense's Third Offset Strategy through surface mobility agility in and beyond denied/contested environments.  Efforts are due to deliver 4QFY19.  
xvii.	Armed Unmanned Aerial System: Delivered a prototype remotely initiated weapon capable of being integrated into an unmanned aerial system for the purpose of delivering scalable effects against targets of interest in defilade.  This capability filled a scalable precision engagement gap that special operations forces conducting direct action missions or responding to adversary actions currently suffers.  Being able to address hidden or covered threats with precision will limit collateral damage and increase the combat effectiveness of special operations forces on the battlefield.  Prototype due to deliver in 2QFY19.    

xviii.	Communications and Electro-Optical / Infra-Red Mast:  Phase One delivered a prototype antenna that will meet or exceed the current capability of the existing UHF/SATCOM antenna employed aboard Naval Special Warfare (NSW) undersea mobility platforms.  Should this antenna successful meet its technical requirements, it will be integrated into an electro-optical / infra-red (EO/IR) sensor in Phase Two.  Following successful integration into the EO/IR sensor, the system will then be integrated into multiple manned undersea mobility platforms to provide both a communications and visual sensor on one mast.  This capability currently does not exist aboard NSW platforms and provides increased situational awareness and operational capability to combat swimmers operating manned undersea mobility platforms.  Phase One prototype due to deliver 2QFY19.  

xix.	Cognitive Router: Developed a cross-domain communications network with a layer of artificial intelligence designed to support the routing of undersea special operations communications.  The project leverages machine learning to use data collected from network sensors to learn its physical environment to route communications via the most efficient path.  The project will deliver increasingly more advanced technology demonstrations over the period of two years.  The first prototype network delivered in 4QFY19.  This technology enabled maritime special operations units with the ability to more effectively communicate across physical domains and increase their situational awareness while conducting actions on the objective.  

xx.	Long-range Listening Technology Scouting: MilTech (a Department of Defense Technology Transition Partnership Intermediary) conducted technology scouting, market research, design review, manufacturability and manufacturing assistance supported a Naval Special Warfare Command operational deficiency report requiring a long-range listening capability for maritime special operations forces.  Being able to provide long-range audible sensors reduced risk to mission and force, while providing operational flexibility to commanders employing special operations forces.  Technical report due to deliver 2QFY19; and will support potential breadboard demonstrations of commercial equipment in preparation of a combat evaluation.    

xxi.	Maritime Mobility Sled Study: Delivered a trade study for the next generation sled used to enable the delivery of multiple maritime platforms in conjunction with surface mobility platforms used by Naval Special Warfare. The trade study lays the groundwork for refining technical and operational requirements that will be used to further develop a detailed concept design that will culminate with detailed drawings and request for proposal delivered to industry.  Study is due to deliver in 4QFY18.     

xxii.	Maritime Mobility Self-Recovery: Delivered a multi-use capability for system and individual underwater propulsion.  Project leverages existing commercial technology and integrates it into manned undersea mobility platforms to serve as an in-extremis option to propel the vehicle, or its occupants away from a danger area.  This capability provided the end-user with an inherent option for self-recovery; and creates additional operational flexibility to operational commanders on the battlefield.  Prototype due to deliver in 2QFY19.
                                                        
                                                    
                                                     
                                                         
                                                             6.004
                                                             0
                                                             The RCD program, PB19 budgeted value of $6.004M, will utilize; 

$1.3M for CUAS Joint Urgent Operational Need (JUON) to identify, assess, integrate and test prototype technologies supporting NSW deployed forces encountering the proliferation of unconventional, unmanned system threats by non-state actors.  Efforts will focus on continuing advancement of FY18 prototyping efforts and field evaluation of developed technologies.                  

$1.5M for MPE integration and field testing of the developed land and maritime variants to further refine the operational gaps associated to precision strike from a light, tactical vehicle; and small surface craft.  

$1.404M for sensor integration (Electro-Optic(EO)/Infrared(IR), Acoustic, Radio Frequency (RF)), payload development, signature management, navigation and communications in denied environments, and technologies that will support improvements to human performance on the battlefield.

$1.8M to support the Broad Area Announcement process for the identification of technologies that enhance and/or accelerate expeditionary and irregular capabilities in support of NSW capability challenges; which remains open.  Proposals received via this process will be reviewed for potential award in FY 2019, selected and submitted to contracting for execution.
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                                                             The RCD program, PB20 budgeted value of $6.747M, will utilize;
$2.0M for communications and navigation in denied environments; and integration of these systems aboard Naval Special Warfare undersea and surface mobility assets.
$3.347M for sensor integration (EO/IR, Acoustic, RF), payload development, signature management, and technologies that will support improvements to human performance on the battlefield; and continuing advancement of FY19 prototyping efforts and field evaluation of developed technologies.
$1.4M to support various Broad Area Announcement processes for theidentification of technologies that enhance and/or accelerate expeditionary and irregular capabilities in support of NSW capability challenges.
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                                                         The FY2020 funding increased by $0.743 million for continued prototyping efforts and field evaluation of developed technologies.
                                                    
                                                
                                            
                                             Identify the requirements necessary to meet immediate and future warfighter needs; integrate existing unique and/or related capabilities that can best meet those warfighter needs; test those integrated capabilities; and then demonstrate in real time and/or during planned deployments within a 6-24 month period.  Endeavor to leverage existing mature technologies to take advantage of investments already made to reduce cost and time to market; and seek out cost-sharing opportunities with other resource sponsors to make program funding more effective for the expeditionary end-user.
                                             Test, verify and validate developed system parameters against approved threshold and objective operational requirements established by the intended expeditionary end-user within the established budget and schedule.  Transition the developed technologies to the respective Program Managers or end-users for operational evaluation.
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                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.750
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.471
                                                                 
                                                                     0.665
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.386
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             Reqn
                                                             ANL
                                                             Chicago, IL
                                                             
                                                                 0.114
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.214
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NUWC
                                                             Keyport, RI
                                                             
                                                                 0.289
                                                                 
                                                                     0.059
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.348
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 1.299
                                                                 
                                                                     0.624
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.923
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             ASSETT
                                                             Manassas, VA
                                                             
                                                                 0.385
                                                                 
                                                                     0.545
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.930
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             Battelle
                                                             Columbus, OH
                                                             
                                                                 0.734
                                                                 
                                                                     1.135
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.869
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             WHOI
                                                             Woods Hole, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.225
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             AeroVironment
                                                             Monrovia, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.525
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.525
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             Northrup Grumman
                                                             Falls Church, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             CPFF
                                                             IN POWER
                                                             Morrisville, NC
                                                             
                                                                 0.292
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.292
                                                            
                                                        
                                                         
                                                             Test and Evaluation-WR
                                                             WR
                                                             NSWC
                                                             Panama City, FL
                                                             
                                                                 0.077
                                                                 
                                                                     0.320
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.269
                                                                
                                                                 
                                                                     0.269
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.666
                                                            
                                                        
                                                         
                                                             Test adn Evaluation
                                                             WR
                                                             NSWC
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.094
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.094
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             Army
                                                             Ft Belvoir Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.870
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.628
                                                                
                                                                 
                                                                     0.628
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.498
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             Reqn
                                                             NPS
                                                             Dayton OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             DTIC
                                                             fT Belvoir Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.220
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.220
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             DLA
                                                             Ft Belvoir Va
                                                             
                                                                 0.000
                                                                 
                                                                     2.273
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.273
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3326
                                                     
                                                         
                                                             System Development: Technology Assessments/Demonstrations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test and Evaluations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4011
                                         Naval Coastal Warfare Surv and C4I Sys
                                         
                                             48.275
                                             3.748
                                             3.043
                                             0.771
                                             0.771
                                             0.792
                                             0.808
                                             0.821
                                             0.838
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy Expeditionary project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, cloud-based architecture, assured communications in denied environments along with agility and mobility. Funding also supports testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs. 

The future of large scale communications assets such as Navy Enterprise Tactical Command and Control (NETC2) (V) 1 and 2, Expeditionary Mine Countermeasures (ExMCM), Assured Command and Control (AC2), will be converging to a Common Expeditionary and Shore Baseline (CESB) culminating in a single RMF Authority to Operate (ATO). Next generation air, surface and subsurface surveillance systems, as well as enhanced C4I capabilities, are required to meet operational objectives. Future technologies are being evaluated as enabling capabilities to expand situational awareness, providing additional tactical decision aids to the local area commander. Future C4I research and development efforts will be identified within NECC strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to increase agility, mobility and network security posture. Additional efforts will be driven by greater DoD initiatives, such as Joint Information Environment (JIE) Inc II, in order to maintain interoperability and drive down DoN enterprise costs. Funding has been realigned out of PE 0604230N Project 0411, into PE 0604280N as part of RDTEN PE Consolidation starting in FY20.



Identity Dominance System (IDS) supports the Navy's Visit, Board, Search and Seizure (VBSS) teams conducting Expanded Maritime Interception Operations (MIO) with a biometric capability. IDS provides the Navy with a means to collect and process identity information in the conduct of maritime and expeditionary operations. There are three key aspects of this capability: 1) Enable forces to rapidly identify unknown individuals encountered in the conduct of operations. 2) Verify an unknown individual's claimed identity. 3) Enable forces to update, manage, and share identity information on friendly, neutral, and enemy individuals in support of identity operations (IdOps). To support IdOps and achieve identity dominance for expeditionary and naval forces, the future biometrics collection and processing equipment needs to be smaller, lighter, and more efficient with respect to computing power and speed when compared against the current system. The equipment needs to take advantage of enhanced communications capabilities, be able to store the appropriate amount of data to collect biometric samples, match the samples against an internal database and reach near real time operations with connectivity to the DoD biometrics database. In addition to Navy VBSS MIO, IDS also supports the Expeditionary Exploitation Unit One (EXU-1) expeditionary missions. IDS must continue to mature and adapt to the changing threat environment and emerging requirements to support these missions.
                                             
                                                 
                                                     Identity Dominance System
                                                     The Identity Dominance System (IDS) is facing obsolescence and is scheduled for a technology refresh in FY19 to field a sustainable system, reduce maintenance and sustainment costs, improve system capabilities, and eliminate performance shortfalls.
                                                     
                                                         
                                                             1.247
                                                             0
                                                             IDS continued to field and retrofit the Windows 7 baseline. Request for Proposal was released for technology refresh hardware procurement in Q2. IDS continued technology refresh software development, which is government-owned. IDS conducted quarterly Engineering Change Proposals to maintain Informational Assurance compliance along with all other testing that was needed for technology refresh. Documentation updating for technology refresh is initiated and is underway.
                                                        
                                                    
                                                     
                                                         
                                                             0.748
                                                             0
                                                             IDS will integrate the government-developed software for technology refresh into a hardware prototype. Tests and
evaluations will be conducted to assure compatibility with the software and hardware. Environmental tests will be
conducted along with operational tests by users. Software development will continue in order to incorporate different hardware devices and future enhanced modules, peripherals, and newer/cheaper hardware devices. Windows 7 baseline will continue to be updated via Engineering Change Proposals for enhancements and Information Assurance until the Windows 7 baseline system is completely replaced by the tech refresh system. IDS will increase and support the Counter Improvised Explosive Devices (IEDs) and Force Protection efforts to those individuals deployed. The continued efforts of building a database of suspected enemies to the United States will allow potential threats to be identified at foreign access control points and in international waters. Research, Development, Testing and Evaluation efforts will continue to develop and assess upgrades and modifications to keep IDS relevant and effective through follow-on support of Counter-IEDs and Force Protection efforts to those deployed. US Central Command Urgent Operational Needs (UONs) currently exist for biometrics collection capabilities, and requirements continue to grow. Biometrics was highly ranked at both the 2018 Anti-Terrorism Warfare Improvement Program and 2018 Expeditionary Warfare Improvement Program as a Fleet need for future years. Due to the changing threat environment, the need for an enhanced capability has increased. The ability to rapidly collect and identify persons of interest has become a high priority in order to effectively identify threats, increase the security presence at both foreign and domestic access and entry control points, and enhance combat operations.
                                                        
                                                         
                                                             0.771
                                                             0
                                                        
                                                         
                                                             0.771
                                                             0
                                                             IDS will continue to develop Software (S/W) for technology refresh. IDS will support the Hardware (H/W) vendor with First Article Delivery tests to verify delivery is what is needed by the warfighter. IDS will continue to integrate S/W onto H/W. Environmental tests will be completed to confirm that the new device will function in the harsh operational environment. Verification and System tests will be completed to ensure the new device works as intended. Vulnerability tests will continue to be conducted to ensure that both current system and tech refresh system is not vulnerable to cyber attacks. Windows 7 baseline will continue to be updated via Engineering Change Proposals for enhancements and Information Assurance until the Windows 7 baseline system is completely replaced by the tech refresh system. IDS will increase and support the Counter-IED and Force Protection efforts to those individuals deployed. The continued efforts of building a database of suspected enemies to the United States will allow potential threats to be identified at foreign access control points and in international waters.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     NECC C4ISR Modernization
                                                     
                                                         
                                                             2.501
                                                             0
                                                             Enhanced Assured Command and Control (AC2) in a compromised communication environments encompassing Joint Information Environment (JIE), Coalition, and Mission Partner Environment (MPE) data integration, and on-the-move tactical data exfiltration and sharing. As well as enabling Tactical Hosting Environment Security Enhancements by adopting Virtual Secure Enclave (VSE) hosting and data protection/prioritization concepts, and expansion of Mission Support Center (MSC) capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             2.295
                                                             0
                                                             Further enhance common baseline via development of Expeditionary Cloud Service Automated Patching/Cloud services and Commercial Solution For Classified Multi-Tenant Environment Replacing Type 1 Encryption. Also, enhance satellite communication Unified Net centric System Modernizing Teleport Step Sites as well as disconnected, intermittent and latent available cloud capabilites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0411 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0411.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/8120
                                                     Maritime Expeditionary Security Force
                                                     
                                                         4.010
                                                         3.576
                                                         9.503
                                                         9.503
                                                         6.845
                                                         7.022
                                                         7.100
                                                         7.173
                                                         0.000
                                                         157.162
                                                    
                                                
                                                 
                                                     OPN/8128
                                                     Biometrics
                                                     
                                                         0.940
                                                         2.883
                                                         2.914
                                                         2.914
                                                         0.250
                                                         0.250
                                                         0.250
                                                         0.250
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Funding supports an evolutionary acquisition strategy supporting the dynamically evolving rapid action mission of Navy Expeditionary Forces. Small, Medium and Large Scale Communication Systems (LSCS) funding will align LSCS to the Deployable Joint Command and Control (DJC2) product baseline. The project will continuously analyze operational utilization of the systems and will roll analysis results into periodic system upgrades to address cyber security vulnerabilities, obsolescence, and maximize operational effectiveness. The intent of this strategy is to drive down development, production, and logistics costs, while leveraging technologies developed for other agencies to increase the capabilities of Navy Expeditionary Forces. The baseline configuration for Large Scale Communication Systems (LSCS) is the Navy Enterprise Tactical Command and Control (NETC2), a system scalable to Adaptive Force Package (AFP) levels. Efforts include development of capabilities based on emergent requirements, operational feedback, alignment with Dept. of Defense initiatives such as Joint Information Environment (JIE) / Mission Partner Environment, and identification through strategic Expeditionary and Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to include reach back for tactical vehicles and craft, blue force tracking, tactical data link capability, and sensor technologies in support of surveillance and reconnaissance missions. 

Identity Dominance System (IDS) will continue to provide a biometric capability to the Navy's expeditionary/forward deployed forces through system upgrades and further collaboration with other biometric stakeholders. The funding supports development and integration of new capabilities designed to enhance the overall performance of IDS and improve our Nation's security posture abroad and in CONUS. The program continually assesses the threat environment, security posture, operational requirements, and DoD and Navy policies related to Identity Operations and Force Protection. As DOD biometrics requirements continue to grow, new lower cost, more capable technologies are emerging. The program will evaluate, integrate, and field these new capabilities to Maritime and Expeditionary Forces.
                                             The Navy Expeditionary program continues to identify, evaluate and test a minimum of 3-5 new technologies or configurations per year for potential insertion into the Technical Refresh Plan, to be demonstrated at Fleet Demonstrations.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY20 Navy Expeditionary cost data is provided under PE 0604280N Project 0411
                                                     
                                                         
                                                             Systems Engineering - Expeditionary
                                                             WR
                                                             SSC CH
                                                             CHARLESTON, SC
                                                             
                                                                 1.985
                                                                 
                                                                     0.387
                                                                     2017-11
                                                                
                                                                 
                                                                     0.401
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - Expeditionary
                                                             WR
                                                             NSWC
                                                             PANAMA CITY, FL
                                                             
                                                                 3.542
                                                                 
                                                                     0.832
                                                                     2017-11
                                                                
                                                                 
                                                                     0.762
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.136
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             WR
                                                             NSWC DAHLGREN
                                                             DAHLGREN
                                                             
                                                                 4.016
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             WR
                                                             NSWC CRANE
                                                             CRANE
                                                             
                                                                 1.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - IDS
                                                             WR
                                                             NSWC
                                                             DAHLGREN
                                                             
                                                                 6.564
                                                                 
                                                                     0.584
                                                                     2017-10
                                                                
                                                                 
                                                                     0.261
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development - IDS
                                                             WR
                                                             NSWC
                                                             DAHLGREN
                                                             
                                                                 0.000
                                                                 
                                                                     0.232
                                                                     2017-10
                                                                
                                                                 
                                                                     0.245
                                                                     2019-01
                                                                
                                                                 
                                                                     0.471
                                                                
                                                                 
                                                                     0.471
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             C
                                                             CPAF
                                                             GTRI
                                                             ATLANTA, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Product Development Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.174
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.174
                                                                 10.174
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Technical Data
                                                             WR
                                                             NSWC
                                                             CRANE
                                                             
                                                                 0.260
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             NSWC
                                                             DAHLGREN
                                                             
                                                                 0.187
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.206
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.206
                                                                 5.206
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation - IDS
                                                             WR
                                                             NSWC
                                                             DAHLGREN
                                                             
                                                                 0.000
                                                                 
                                                                     0.331
                                                                     2018-01
                                                                
                                                                 
                                                                     0.242
                                                                     2019-01
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation - Expeditionary
                                                             WR
                                                             NSWC
                                                             PANAMA CITY, FL
                                                             
                                                                 1.350
                                                                 
                                                                     0.808
                                                                     2017-11
                                                                
                                                                 
                                                                     0.614
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.772
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.275
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.275
                                                                 0.275
                                                            
                                                        
                                                         
                                                             Program Management Support - Expeditionary
                                                             WR
                                                             SSC CH
                                                             CHARLESTON, SC
                                                             
                                                                 0.550
                                                                 
                                                                     0.244
                                                                     2017-11
                                                                
                                                                 
                                                                     0.264
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.058
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support - Expeditionary
                                                             WR
                                                             SSC SD
                                                             SSC SAN DIEGO
                                                             
                                                                 1.291
                                                                 
                                                                     0.230
                                                                     2017-11
                                                                
                                                                 
                                                                     0.254
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.775
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.388
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support - IDS
                                                             WR
                                                             NSWC
                                                             DAHLGREN
                                                             
                                                                 4.975
                                                                 
                                                                     0.100
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support - IDS
                                                             WR
                                                             NSWC
                                                             CRANE
                                                             
                                                                 1.062
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4011
                                                     
                                                         
                                                             Acquisition Milestones: Identity Dominance System (IDS): IDS Tech Refresh RFP release
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Identity Dominance System (IDS): IDS Tech Refresh Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Identity Dominance System (IDS): IDS ECP 0022 CCB
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Identity Dominance System (IDS): IDS Tech Refresh Fielding
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY24
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY18
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY19
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: NETC2 Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Identity Dominance System (IDS): IDS Tech Refresh Development and Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: LSCS Upgrades/Refresh
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Tactical Vehicles and Combatant Crafts PR/TR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Expeditionary VHF/UHF/SATCOM (EVUS) UHF TACSAT Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Expeditionary SIPR/NIPR Network Upgrades/Refresh
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Converged IP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: VoISP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: Identity Dominance System (IDS): IDS Tech Refresh Production
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Technology Roadmap: Identity Dominance System (IDS): IDS Tech Refresh Program Documentation Review/Update
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9C86
                                         Combatant Craft Replacement
                                         
                                             7.763
                                             2.100
                                             0.682
                                             1.083
                                             1.083
                                             1.204
                                             0.942
                                             0.904
                                             0.922
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Navy Expeditionary Combat patrol boat, Fleet Expeditionary Security combatant craft, Underwater Construction Team (UCT) and Explosive Ordnance Disposal (EOD) replacements will provide second generation Multi Mission Craft that will replace in-service Force Protection Large, Force Protection Small, Riverine Patrol Boats (RPBs), Riverine Assault Boats (RABs), Underwater Construction and EOD craft. Boat and craft replacements will: conduct Maritime Security Operations across the full spectrum of naval, joint, and combined operations enabling access and freedom of action throughout the sea-to-shore and inland operating environments as well as conduct maritime Mine Countermeasures (MCM), counter Improvised Explosive Devices (IEDs), Weapons of Mass Destruction (WMD), and all other types of weaponry, for protection of naval and joint assets required for sea control and power projection.  Specific mission and capabilities will be identified in an Initial Capabilities Document (ICD), Analysis of Alternatives (AoA), Capabilities Production Document (CPD) and required milestone documentation. RDT&E funding will fund procurement and material solution studies, advanced technology development and studies, design development and test and evaluation.
                                             
                                                 
                                                     Combatant Craft Replacement
                                                     The boats and craft in the Navy Expeditionary Combat Command (NECC) fleet are reaching the end of their service lives and will create a capability gap if not replaced. Funding supports design/development and testing of NECC's next generation Expeditionary Combat Patrol Boat or 40 Patrol Boat (40PB) and other NECC craft.
                                                     
                                                         
                                                             2.100
                                                             0
                                                             Commenced phased approach to recapitalize EOD Craft and other NECC Craft through material solution analysis,
engineering analysis and advanced technology development studies to include training technologies. Continue science and
technology development work to optimize material solutions to fill critical NECC capability gaps.
                                                        
                                                    
                                                     
                                                         
                                                             0.682
                                                             0
                                                             Conduct developmental testing and operational test development for 40PB in support of NECC craft recapitalization.
Continuing material solution development and advanced technology development as well as beginning planning, research, analysis, design and development to recapitalize other NECC craft. Continue science and technology development work to optimize material solutions to fill critical NECC capability gaps.
                                                        
                                                         
                                                             1.083
                                                             0
                                                        
                                                         
                                                             1.083
                                                             0
                                                             Continuing material solution development and advanced technology development as well as beginning planning, research, analysis, design and development to recapitalize other NECC craft. Continue science and technology development work to optimize material solutions to fill critical NECC capability gaps.  Begin development of lethal and non-lethal sensors/effectors.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funding increase in support of Combatant Craft Replacement.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/1210
                                                     Standard Boats (NECC)
                                                     
                                                         29.131
                                                         29.479
                                                         29.220
                                                         29.220
                                                         11.320
                                                         11.546
                                                         11.776
                                                         12.012
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition of RDT&E developed craft material solution and technology to be accomplished using "tailored" commercial  procurements in accordance with a PMS325G approved/OPNAV N95 endorsed NECC Craft Replacement Acquisition Strategy.
                                             Successfully demonstrate system functionality to support approved requirements and Initial Capabilities Document (ICD).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Craft Feasibility Study
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 1.912
                                                                 
                                                                     0.399
                                                                     2018-03
                                                                
                                                                 
                                                                     0.130
                                                                     2019-03
                                                                
                                                                 
                                                                     0.206
                                                                
                                                                 
                                                                     0.206
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Craft Material Solution & Design Development
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 3.921
                                                                 
                                                                     1.302
                                                                     2018-03
                                                                
                                                                 
                                                                     0.422
                                                                     2019-03
                                                                
                                                                 
                                                                     0.671
                                                                
                                                                 
                                                                     0.671
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Craft Study Report
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 1.930
                                                                 
                                                                     0.399
                                                                     2018-03
                                                                
                                                                 
                                                                     0.130
                                                                     2019-03
                                                                
                                                                 
                                                                     0.206
                                                                
                                                                 
                                                                     0.206
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Craft Test and Evaluation
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604230N_9C86_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9C86
                                                     
                                                         
                                                             Combatant & Fleet Expeditionary Craft Design Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Combatant & Fleet Expeditionary Craft Awards
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Combatant & Fleet Expeditionary Craft Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Craft Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Selection of Craft/Systems for Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Selection of Lethal and Non-Lethal Sensors/Effectors
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integration of Lethal and Non-Lethal Sensors/Effectors
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604231N
                                 Tactical Command System
                                 105
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     546.263
                                     37.609
                                     54.300
                                     77.232
                                     77.232
                                     73.081
                                     53.427
                                     47.032
                                     47.987
                                     Continuing
                                     Continuing
                                
                                 To ensure resources are aligned to enable rapid capability delivery, funding has been realigned into PE 0604231N from the following Program Elements/Projects as part of the RDTEN PE Consolidation starting in FY20:  PE 0604218N Project 2343, Tactical METOC Applications; PE 0604218N Project 2345, Fleet METOC Equipment; PE 0604218N Project 2363, Remote Sensing Capability Development; PE 0607700N Project 3050, Deployable JT Command and Control.  There are no New Starts associated with PE Consolidation.
                                 The Tactical Command System upgrades the Navy's Command, Control, Communications, Computer and Intelligence (C4I) systems and processes C4I information for all warfare mission areas including planning, direction and reconstruction of missions for peacetime, wartime and times of crises.

(Proj 0486) Tactical Support Center: The Tactical Mobile program provides agile evolutionary systems and equipment upgrades to support the Maritime Patrol and Reconnaissance Force Commanders with the capability to plan, direct and control the tactical operations of Maritime Patrol and Reconnaissance Aircraft and other assigned units within their respective area of responsibility. Looking ahead, TacMobile provides critical mission planning and reach-back capabilities between the Maritime Patrol and Reconnaissance Aircraft, primarily the P-8A/Poseidon, and MQ-4C/Triton, and the Maritime Intelligence Surveillance and Reconnaissance Enterprise. These operations include littoral, open ocean, and over land long-dwell surveillance, anti-surface warfare, over-the-horizon targeting, counter-drug operations, power projection, antisubmarine warfare, mining, search and rescue, indications and warning, realtime full motion video collection and streaming/dissemination, and special operations. The missions are supported by Tactical Operations Centers, Mobile Tactical Operations Centers, and Fly Away Kits.

(Proj 2343,2345,2363) Tactical METOC Applications; Fleet METOC Equipment, and Remote Sensing Capability Development: The Air/Ocean Equipment Engineering (AOEE) projects provide new capabilities to support naval combat forces.  This program engineers and developmentally tests organic and remote sensors, communication interfaces, and processing and display devices.  This equipment is engineered to measure, ingest, store, process, distribute and display conditions of the physical environment that are essential to the optimum employment and performance of naval warfare systems.  AOEE also engineers capabilities for shipboard and shore-based tactical systems.  A major area of focus for the AOEE program is to provide the engineering development of specialized equipment and measurement capabilities that are intended to monitor specific conditions of the physical environment in hostile and remote areas in response to fleet demand signals for increased sensing capability and capacity to support battlespace collections and prediction on short to intermediate time scales.  With such capabilities, the war fighters' situational awareness of the operational effects of the physical environment are made more certain.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Major emphasis areas include the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) project (2343), Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) project (2345), and the Remote Sensing Capability Development (RSCD) project (2363).

(Proj 3032) Naval Tactical Command Support System (NTCSS): The NTCSS is a multi-function program designed to provide standard tactical support information systems to various afloat and associated shore-based fleet activities.  The mission is to provide the Navy and Marine Corps with an integrated, scalable system that supports the management of logistical information, personnel, material and funds required to maintain and operate ships, submarines, and aircraft.

(Proj 3050) Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. 

(Proj 3260) The Naval Operational Business Logistics Enterprise (NOBLE): family of programs will provide direct support to warfighter readiness with maintenance, supply, and personnel administration capabilities using an open architecture framework that incorporates business process re-engineering (BPR) allowing for the consolidation of over 23 standalone application systems.  These capabilities include enhanced situational awareness, planning, execution, personnel administration, and management of maintenance and supply logistics and business functions to ships/submarines, aviation squadrons, shore operational sites, and expeditionary units with a total user base exceeding 150,000.   NOBLE will meet current and emerging demands for cyber, Financial Improvement and Audit Readiness (FIAR), Navy logistics and maritime maintenance mission requirements, and eliminate over 700 application/database servers.  NOBLE will deploy to Navy Enterprise Data Centers (NEDC) ashore, the Consolidated Afloat Networks and Enterprise Services (CANES) afloat, and Department of the Navy (DON) commercial cloud computing environments. 

(Proj 3323) Maritime Tactical Command and Control (MTC2): is a next generation Command and Control (C2) software program that will deliver Battle Management Aids (BMA) and Maritime Planning Tools (MPT) to dynamically plan, direct, monitor, and assess maritime operations in support of Joint, Multi-Service, and Coalition Force planning.  MTC2 will leverage a System of Services (SoServ) to deliver capabilities improving decision speed and dynamic synchronization of forces.  BMAs / MPTs are small, capability-focused deliveries that can be rapidly developed, tested, and fielded.  MTC2 will engage with the Office of the Chief of Naval Operations (OPNAV)-led and Fleet supported Requirements Governance Board (RGB) to define and prioritize the BMAs and MPTs that MTC2 will deliver and align to the Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture Consolidated Afloat Network Enterprise Service (CANES), Agile Core Services (ACS)) for fielding to all echelons of command (Afloat and Ashore) within the Navy.  The program's objective is to provide a suite of maritime applications (BMAs / MPTs) that enable planning, execution, monitoring, and assessment in support of operational and tactical level of war requirements.  MTC2 will field BMAs / MPTs designed to provide automated and structured support for tactical and operational planning, decision-making, and execution.  MTC2 will incorporate distributed data transfer capability for enhanced operational data exchange between command and control systems, combat systems, logistics, and intelligence systems for timely threat identification, location, and status alongside blue force data.  MTC2 is the Navy's only solution to fulfill a portion of the Joint Global Force Management - Data Initiative (GFM-DI) Allocation requirements.  GFM-DI is the Department-wide enterprise solution that enables visibility/accessibility/sharing of data applicable to the entire Department of Defense (DoD) force structure.

(Proj 3324) Navy Air Operations Command and Control (NAOC2): NAOC2 integrates and tests Air Force program of record systems that provide an integrated and scalable planning system for standardized, secure, and automated decision support for Air Force, Joint, and Allied commanders worldwide. These programs provide automated air operations planning, execution management and intelligence capabilities at the Force level to include fleet commanders, numbered fleet commanders, Commander Carrier Strike Groups, Commander Expeditionary Strike Groups, Commander Landing Forces, and Joint Task Force Commanders. NAOC2 includes Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS). C2AOS-C2IS is comprised of multiple projects incorporated into three Capability Packages and will deploy to a Service Oriented Architecture (SOA) enterprise environment that aligns with the Joint C2 Reference Architecture (JC2RA) such as Consolidated Afloat Networks and Enterprise Services (CANES). C2AOS-C2IS is not natively compatible with Navy Information Technology (IT) infrastructure, such as CANES, and requires a significant level of system integration. Continuation of Navy integration and test efforts will significantly enhance the ability of the Joint Force Air Component Commander and Combined Air Operations Center personnel to plan daily air operations including strike, airlift, offensive/defensive air, missile defense, and refueling missions in support of combat operations. Developmental Testing of the C2AOS-C2IS program will be continued for new technology insertion into Navy infrastructure network and hardware in support of Naval Air C2 and Net Enabled Weapons system integration. C2AOS-C2IS addresses the requirement of war fighter distributed planning and execution processes along with significantly improving Joint interoperability. TBMCS continues a hardware transition to CANES. Currently, TBMCS is the key system that is used to conduct real world air planning in the Joint and Navy environments. C2AOS-C2IS will replace TBMCS while bringing more flexibility to the war fighter. 

(Proj 9123) FORCEnet: The mission of this effort is to deliver Information Dominance by (a) accelerating the transformation to a Distributed, Networked force; (b) achieve interoperability based on Architectures and Standards; and (c) Experiment with, evaluate and employ the enabling technologies.  Effort is a non-acquisition program that is the operational instantiation of FORCEnet. The end-state is a distributed network of weapons, sensors, Command and Control (C2), platforms and warriors.
                                 
                                     
                                         55.695
                                         57.688
                                         58.544
                                         58.544
                                    
                                     
                                         37.609
                                         54.300
                                         77.232
                                         77.232
                                    
                                     
                                         -18.086
                                         -3.388
                                         18.688
                                         18.688
                                    
                                     
                                         
                                             -0.087
                                        
                                         
                                             -3.301
                                        
                                         
                                             1.758
                                             0.000
                                        
                                         
                                             -0.900
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     18.767
                                                     18.767
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.079
                                                     -0.079
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.172
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -18.772
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

SCHEDULE:

Tactical Support Center (Project 0486): 
FY2020 funding continues to support Systems Engineering and Primary Hardware Development as TacMobile conducts Critical Design Review (CDR) for Increment 3, to support ACAT I P-8A Increment 3 Developmental and Integrated Test events beginning in FY21.  Specific efforts include integration of design upgrades to TacMobile capabilities for P-8A Applications Based Architecture (ABA) and incorporating design upgrades to the TacMobile Engineering Development Model with appropriate P-8A interfaces to enable Systems Integration Testing of net-ready applications, mission planning and post-flight test threads; Systems Integration Testing  of TacMobile interfaces for P-8A Anti-Submarine Warfare (ASW) Signals Intelligence (SIGINT);  Systems Integration Testing  of Multiple Security Level enclaves, and common solution interoperability with P-8A security interfaces. NAVAIR has assumed the lead systems integrator role for design and development of P-8A Increment 3, and therefore there will be heavy reliance upon TacMobile to align to and be an integral part of Developmental and Integrated test events for P-8A to meet critical aircraft integration and testing milestones.

Naval Tactical Command Support System (NTCSS) (Project 3032):
Beyond Capability of Maintenance Interdiction (BCM-I) / Global Individual Component Repair List (G-ICRL):
Developmental Test (DT) plan involved testing at three operational units; Marine Aviation Logistics Squadron 29 (MALS-26), Fleet Readiness Center Mid-Atlantic (FRCMA) Oceana; and the USS Bataan (LHA-5) in Q2 of FY17.  Several software issues were discovered that required additional development work, resulting in a delay to the testing until Q3FY17.  Successfully completed MALS-29 and FRCMA DT in Q4FY17, but due to the delayed start the USS Bataan had to be delayed until they returned in late Q1FY18 resulting in a Fielding decision in Q2FY18.

Table of Allowance & Personal Gear Issue (TOA/PGI):
Due to additional requirements for disconnected operations being identified by the fleet to support TOA/PGI operations, the Fielding Decision (FD) was delayed until Q3FY19 to support hardware procurements for mobile computing devices and additional time to configure the software to support those devices.   


Naval Operational Business Logistics Enterprise (NOBLE) (Project 3260): Acquisition strategy changed to leveraging the FY-16 National Defense Authorization Act which allows DOD to use transactions other than contracts, cooperative agreements or grants to "carry out prototype projects that are directly relevant to enhancing the mission effectiveness of military personnel and the supporting platforms, systems, components, or materials proposed to be acquired or developed."  This strategy provides risk reduction by ensuring the vendor solution demonstrates the capability before the government enters into a production contract and will allow us to pull the NAMS and NOME schedules left in alignment with the NOSS schedule and accelerating delivery of the NOBLE Family of Systems (FoS) capabilities more rapidly. 


Navy Air Operations Command and Control (NAOC2)(Project 3324): 
Multi-Service Operational Test and Evaluation (MOT&E) Phase 2/Afloat Operational Test (OT) moved to the right one quarter to align with United States Air Force (USAF) schedule.  Airspace Management Application/Airspace Information service (ASMA-ASIS) Battle Management Aid (BMA) development schedule adjusted because of delays in technical development schedule.  


FUNDING:

Tactical METOC Applications (Project 2343):
Funding has been realigned into PE 0604231N from PE 0604218N Project 2343 as part of RDTEN PE Consolidation starting in FY20, $12.198M.  There are no New Starts associated with this realignment.  FY2020 funding request was reduced in Project 2343 by ($2.398M) to account for availability of prior year balances. 

Fleet METOC Equipment (Project 2345):
Funding has been realigned into PE 0604231N from PE 0604218N Project 2345 as part of RDTEN PE Consolidation starting in FY20, $.220M.  The FY 2020 funding request was reduced by $0.478M to account for availability of prior year balances.

Remote Sensing Capability Development (RSCD) (Project 2363):
Funding has been realigned into PE 0604231N from PE 0604218N Project 2363 as part of RDTEN PE Consolidation starting in FY20, $5.651M. The FY2020 funding request was reduced by $1.266M to account for availability of prior year balances.

Naval Tactical Command Support System (NTCSS) (Project 3032):
Funding in Project 3032 ends in FY2018 as NTCSS transitioned development of tactical support information systems to the Naval Operational Business Logistics Enterprise (NOBLE).  

Deployable JT Command and Control (Project 3050)
Funding has been realigned into PE 0604231N from PE 0607700N Project 3050 as part of RDTEN PE Consolidation starting in FY20, $3.159M. 

Naval Operational Business Logistics Enterprise (NOBLE) (Project 3260):
FY2020 funding increase supports:
Naval Operational Supply System (NOSS) / Naval Aviation Maintenance System (NAMS) / Naval Operational Maintenance Enterprise (NOME):  Increases are due to increased software development and engineering efforts associated with the Acquisition Testing & Deployment phase for the NOSS, NAMS and NOME capabilities.  Each program has a unique set of requirements with NOSS being the most complex as it includes the Cloud Hosting/Integrated Data Environment (IDE) solution, followed by NAMS and with NOME being the least mature in the Acquisition Testing & Deployment phase.  As such, funding has been allocated accordingly based on requirements and schedule.  

Naval Administration and Personnel System (NAPS):  FY2018 funding marked due to lack of requirements definition.  Additional funding and efforts will be on hold pending the identification of resource sponsor to validate/fund program requirements.

Maritime Tactical Command and Control (MTC2) (Project 3323):
FY2019 to FY2020 funding for MTC2 decreases due to direction to align to the new program scope per the Strategic Shift Memo from the Office of the Chief of Naval Operations (OPNAV) dated 28 NOV 2016. In order to meet OPNAV's redirection, the program was required to re-baseline in order to focus on delivery of Battle Management Aids (BMA) / Maritime Planning Tools (MPT). Prototype development, integration, and testing for BMAs and MPTs extended one quarter due to revised completion date estimate for the Authority to Operate (ATO). Annual Delivery 2 (Capability Drop 2) was defined in the MTC2 Requirements Governance Board (RGB) Prioritized Focus Areas (signed 16 March 2018) to provide Navy Dynamic Organization to Joint GFM community.  This capability drop has been accelerated to meet the DoD Joint GFM-DI Allocation mandate to Full Operational Capability (FOC) by FY20.  Future annual deliveries shown in R-4 schedule are notional deliveries that will be defined in future RGBs.

FORCEnet (Project 9123):
From FY19 to FY20 funding decrease attributed to efficiencies identified while assessing Information Warfare capability/Science and Technology gaps in the context of assessed mission areas.
                                
                                 
                                     
                                         0486
                                         Tactical Support Center
                                         
                                             134.630
                                             4.780
                                             4.645
                                             6.092
                                             6.092
                                             5.991
                                             5.722
                                             5.837
                                             5.952
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             TacMobile brings Enterprise Command, Control, Communications, Computers and Intelligence, Surveillance and Reconnaissance (C4ISR) to the Maritime Patrol and Reconnaissance Force (MPRF) community.

TacMobile is a long-running, multi-year acquisition program which provides Command, Control, Communications, Computers, and Intelligence (C4I) for Navy's Maritime Patrol and Reconnaissance Force (MPRF).  From within Tactical Operations Centers (TOC) at well-supported airfields, TacMobile provides theater Anti-Submarine Warfare (ASW) and Intelligence Surveillance Reconnaissance (ISR) commanders a common tactical picture while providing pre-flight and post-flight support to manned and unmanned MPRF aircraft.  From within Mobile Tactical Operations Centers (MTOC), TacMobile supports manned MPRF aircraft at the tactical edge of operations. TacMobile Fly-Away Kits (FAK) support manned MPRF aircraft in short-duration expeditionary settings.

Services provided include analysis and correlation of diverse sensor information; data management support; command decision aids; rapid data communication; mission planning, evaluation and reach-back dissemination of surveillance data and threat alerts to operational users ashore and afloat, and to the Maritime Intelligence Surveillance and Reconnaissance Environment.

TOCs provide Command, Control, Communications, Computers and Intelligence (C4I) capability, air-ground, satellite and point-to-point communications systems; sensor analysis capabilities; avionics and weapons system interfaces and facilities equipment. MTOCs are scalable, mobile versions for operations from remote forward operating airfields. FAKs provide additional agility for expeditionary short-term duration aircraft detachments. This program assures that existing TOCs and MTOCs are interoperable to fulfill their operational requirements. TOC/MTOC will continue to provide the ground Command and Control missions, reach-back and C4I interfaces for the MPRF Family of Systems (FOS) aircraft and systems evolution including P-8A Multi-mission Maritime Aircraft (MMA) baseline and Increment 2, and the development of future C4I support capabilities for the P-8A Poseidon Increment 3, Advanced Airborne Sensor (AAS), and the MQ-4C TRITON Unmanned Aerial System.

The TacMobile program follows an Evolutionary Acquisition approach for adding capabilities that maintain and support MPRF weapons systems. Current requirements for TacMobile are to adapt to a smaller, lightweight, scalable Network-centric Services Oriented Architecture (SOA) configuration. Additional TacMobile requirements are to simplify and streamline the Pre-Flight Insertion Data (PID) process for mission aircraft, and to satisfy the need for sensor data sharing between aircraft and the Maritime Intelligence Surveillance and Reconnaissance Enterprise.

FY20: Funding supports core TacMobile systems engineering, development and testing of Increment 3, and Technical Refresh to Increment 2.1, to maintain interoperability with P-8A Poseidon and the MQ-4C Triton. Specifically this development is aligned to support P-8A Inc 3 Block 2 Integrated Testing beginning in FY20, increase modularity, establish additional security enclaves and reduce footprint to offset the size/weight/power/cooling (SWaP-C) of additional required aircraft interfaces developed to support P-8A Increment 3, Advanced Airborne Sensor (AAS) and emerging Maritime Patrol and Reconnaissance Aircraft operations. Network-centric Services Oriented Architecture (SOA) and airborne C4I integration efforts continue to ensure interoperability with emerging MPRF Aircraft and Sensors, streamline Pre-Flight Insertion Data (PID), facilitate the MPRF ISR and ASW data Processing - Exploitation - Dissemination (PED) process, and reduce TacMobile footprint, enhancing mobility capabilities.
                                             
                                                 
                                                     TacMobile Increment 2.1
                                                     
                                                         
                                                             1.296
                                                             0
                                                             Effort previously funded under "Net Ready", "Tactical Mobile Acoustic Support System (TACMASS)", "Aircraft Interfaces", "Tactical Data Links", "Enterprise Solutions", and "MPRF Interoperability/TacMobile Footprint Reduction".  Began phased design and engineering of Technical Refresh 2.1.2, including P-8A/Poseidon and MQ-4C/Triton interoperability related communications upgrades (Global broadcast System (GBS), Super High Frequency (SHF) and Tactical Data Links (TADIL); Command, Control, Communications and Intelligence (C4I) enhancements (Common Operational Picture (COP) and Integrated Broadcast Service (IBS)), and appropriate subsystem refreshes based on P-8A and MQ-4 collaborative efforts. These efforts included: 
INTEROPERABILITY:  Continued Automated Digital Network System (ADNS) and Full Motion Video implementations following external stakeholder transition to ADNS Inc 3 infrastructure - (TR 2.1.1/2.1.2). 
SYSTEM UPGRADES: Continued design model development of automated TacMobile system functionality to reduce operator workload, and offset increasing Maritime Patrol and Reconnaissance Force Intelligence Surveillance and Reconnaissance  Mission/Function/Task - (TR 2.1.1); Began implementation of fleet change requests into TR 2.1.2 - (TR 2.1.2); Completed analysis of design and integration required for  Joint Tactical Radio System - (TR 2.1.2). 
MODERNIZATION:  Completed integration of follow on Ultra High Frequency (UHF) /Very High Frequency (VHF) Satellite Communications (SATCOM) sub system - (TR 2.1.1); Evaluated options for Global Broadcast System  subsystem modernization - (TR 2.1.2); Evaluated options for SHF subsystem modernization - (TR 2.1.2); Evaluated options for Tactical Data Links modernization - (TR 2.1.2); Deferred  requirements analysis, options assessment , and beginning of integration of solutions to modernize or replace current generation Global Command and Control System Maritime  - (TR 2.1.2).
                                                        
                                                    
                                                     
                                                         
                                                             0.991
                                                             0
                                                             Complete phased design and engineering of Technical refresh 2.1.2, including P-8A/Poseidon and MQ-4C/Triton interoperability related communications upgrades (Global Broadcast System (GBS), Super High Frequency (SHF) and Tactical Data Links (TADIL); Command, Control, Communications and Intelligence (C4I) enhancements (Common Operational Picture (COP) and Integrated Broadcast Service (IBS)), and appropriate subsystem refreshes based on P-8A and MQ-4C collaborative efforts. These efforts include: 
INTEROPERABILITY:  Complete Automated Digital Network System (ADNS) and Full Motion Video implementations following external stakeholder transition to ADNS Inc 3 infrastructure - (TR 2.1.1/2.1.2). 
SYSTEM UPGRADES: Continue design model development of automated TacMobile system functionality to reduce operator workload, increase agility with Size / Weight /Power/Cooling (SWaP-C) reductions, and offset increasing Maritime Patrol and Reconnaissance Force Intelligence Surveillance and Reconnaissance Mission/Function/Task - (TR 2.1.2); Implement fleet change requests into Technical Refresh 2.1.2 - (TR 2.1.2). MODERNIZATION:  Integrate selected option for  Global Broadcast System  subsystem modernization - (TR 2.1.2); Integrate selected option for SHF subsystem modernization - (TR 2.1.2);  Complete communications upgrade design/integration/development for P-8A interoperability and optimization: Common Data Link Upgrades, Broadcast Intelligence Analysis, Joint Range Extension, Third Party Targeting, High Frequency Internet Protocol, Link 16 updates, and Wideband SatCom design/technology implementation - (TR 2.1.2); Complete integration of selected solution to modernize or replace current generation Global Command and Control System Maritime  - (TR 2.1.2); Integrate next generation Mass Storage solution - (TR 2.1.2).
                                                        
                                                         
                                                             0.953
                                                             0
                                                        
                                                         
                                                             0.953
                                                             0
                                                             Complete development of Super High Frequency (SHF) and Tactical Data Links (TADIL), Command, Control, Communications and Intelligence (C4I) enhancements (Common Operational Picture (COP) and Integrated Broadcast Service (IBS)), and appropriate subsystem refreshes based on P-8A and MQ-4C collaborative efforts and made ready for fielding.  These efforts include: 

INTEROPERABILITY:  Complete Automated Digital Network System (ADNS) and PCDL Full Motion Video implementations TR 2.1.2.  

SYSTEM UPGRADES:  Continue iterative design model development of automated TacMobile system functionality to be carried into Increment 3.0, to reduce operator workload, increase agility with Size / Weight /Power/Cooling (SWaP-C) reductions, and offset increasing Maritime Patrol and Reconnaissance Force Intelligence Surveillance and Reconnaissance Mission/Function/Task TR 2.1.2; Continue to incorporate fleet change requests into Technical Refresh 2.1.2 - (TR 2.1.2). 

MODERNIZATION: Complete integration of selected option for Global Broadcast System subsystem modernization - (TR 2.1.2); Complete integration and testing of selected option for SHF subsystem modernization - TR 2.1.2;  Continue communications upgrade design/integration/development for P-8A interoperability and optimization: Common Data Link Upgrades, Broadcast Intelligence Analysis, Joint Range Extension, Third Party Targeting, High Frequency Internet Protocol, Link 16 updates, and Wideband SatCom design/technology implementation - (TR 2.1.2); Continue with integration and development of P8-A interoperability, C4I refresh, storage modernization, network refresh (including Cyber upgrades), and power distribution system upgrades. Complete integration of selected solution to modernize or replace current generation Global Command and Control System Maritime - (TR 2.1.2); Continue integration and development of the next generation Mass Storage solution - (TR 2.1.2). Analyze and assess options to defer integration of solutions to modernize or replace current generation Global Command and Control System Maritime from TR 2.1.2 to Inc 3.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Minor FY20 funding decrease for TacMobile Increment 2.1 development is due to reduction of effort associated with beginning ramp down /completion of TR 2.1.2 development/integration.
                                                    
                                                
                                                 
                                                     TacMobile Increment 3.0
                                                     
                                                         
                                                             3.484
                                                             0
                                                             Updated the Increment 3 Capabilities Production Document (CPD) based upon Joint Requirements Oversight Council  (JROC) and Fleet review. These efforts included: 

INTEROPERABILITY:  Began design and development of TacMobile architecture for P-8A Applications Based Architecture (ABA) interface.  Continued to build  Engineering Development Model (EDM) with appropriate P-8A ABA interface to enable net ready application - (Inc 3.0); Updated the TacMobile Data Strategy and Information Support Plan for Increment 3.0, supporting P-8A Poseidon Inc 3 - (Inc 3.0); Continued design and develop TM architecture/interface for P-8A Anti -Submarine Warfare (ASW) Signals Intelligence (SIGINT) and track management requirements in support of P-8A mission systems - (Inc 3.0); Matured requirements development for Multistatic Active Coherent (MAC) Enhancements (MAC-E) and commence design for MAC-E integration - (Inc 3.0); Continued communications upgrade design/integration/development for P-8A interoperability and optimization: Common Data Link Upgrades, Broadcast Intelligence Analysis, Joint Range Extension, Third Party Targeting, High Frequency Internet Protocol, Link 16 updates, and Wideband SatCom design/technology implementation - (Inc 3.0); Further matured architecture, development, and integration of Multiple Security Level enclaves or common solution to remain interoperable with P-8A security interfaces - (Inc 3.0); Top Secret/Sensitive Compartmented Information (TS/SCI) enclave deferred to FY19 due to funding shortfall Ongoing efforts to interface with Intelligence community to define Processing, Exploitation, and Dissemination CONOPS and reach-back support requirements for integrating the wide range of P-8A missions and Anti-Submarine Warfare and Intelligence Surveillance and Reconnaissance data elements with the Maritime Intelligence Surveillance and Reconnaissance Environment.  Continued implementing data strategy with automation, Services Oriented Architecture (SOA), and other schemas for increased interoperability and efficiency - (Inc 3.0);
Continued development of TacMobile environment to align with Family of Systems Community of Interest data management model schema - (Inc 3.0); Updated Tactical Operations Center (TOC)/Mobile Tactical Operations Center (MTOC) Operational view and System view Department of Defense Architecture Framework (DoDAF) products to align with the Maritime Patrol and Reconnaissance Force /Air Anti-Submarine Warfare Community of Interest Family of Systems Department of Defense Architecture Framework products - (Inc 3);  Continued integration of Navy enterprise solutions for Common Operational Picture (COP) management (in synch with Distributed Common Ground System Navy (DCGS-N), Undersea Warfare-Decision Support System (USW-DSS)) - (Inc 3.0). 

SYSTEM UPGRADES: Continued building Engineering Development Model with interfaces to P-8A system upgrades and TacMobile Multiple Independent Levels of Security - (Inc 3.0); TS/SCI enclave deferred to FY19 due to funding shortfall. Implement fleet and engineering change requests into Inc 3 design - (Inc 3.0).

MODERNIZATION: Continued integration of next generation Mass Storage solution - (Inc 3.0); Continued integration of enterprise solutions for Multiple Security Level networks - (Inc 3.0); TS/SCI enclave deferred to FY19 due to funding shortfall Continued Services Oriented Architecture (SOA) requirements analysis.  Began TM modernization development efforts to integrate SOA architecture - (Inc 3.0); Continued stakeholder Size Weight Power and Cooling (SWAP-C) design analysis and integrate SWAP-C reductions into TOC/MTOC design - (Inc 3.0).
                                                        
                                                    
                                                     
                                                         
                                                             3.654
                                                             0
                                                             INTEROPERABILITY: Finalize Engineering Development Model (EDM) design to include appropriate interfaces for P-8A - (Inc 3.0); Finalize design for Multiple Security Level enclaves and joint system security architecture for P-8A interoperability - (Inc 3.0); Finalize  EDM architecture to support Navy Tasking, Collection, Processing, Exploitation, and Dissemination CONOPS and data reach-back requirements for integrating the wide range of P-8A missions and Anti-Submarine Warfare and Intelligence Surveillance and Reconnaissance data elements with the Maritime Intelligence Surveillance and Reconnaissance Environment  - (Inc 3.0); Finalize EDM design and data strategy to maximize automation, Services Oriented Architecture (SOA), virtualization for increased interoperability and efficiency - (Inc 3.0); Finalize TacMobile design and implementation of metadata tagging and content management to align with Family of Systems Community of Interest data management model schema - (Inc 3.0); Continue maturing requirements development for Multistatic Active Coherent (MAC) Enhancements (MAC-E). Commence design and development of EDM upgrade for MAC-E integration. Integrate enhanced TacMobile data analysis tools and applications to support P-8A MAC-E interoperability  - (Inc 3.0); Complete TacMobile Increment 3.0 Data Strategy and Information Support Plan to support Navy TCPED and Net-Centric strategies as well as to support P-8A Poseidon Inc 3, MQ-4C Triton Multi-INT, and Advanced Airborne Sensor (AAS) operations - (Inc 3.0); Finalize integration of Navy enterprise solutions for network services and Common Operational Picture (COP) management (in synch with Distributed Common Ground System Navy (DCGS-N), Undersea Warfare-Decision Support System (USW-DSS))  - (Inc 3.0); Finalize s/w development for sortie management and data services to interface with P-8A media build - (Inc 3.0); Conduct developmental testing to evaluate design and P-8A interfaces interoperability - (Inc 3.0); Conduct testing to achieve system Cybersecurity certifications and accreditations - (Inc 3.0).

SYSTEM UPGRADES: Implement fleet and engineering change requests into Inc 3 design - (Inc 3.0); Implement hardware upgrades to address obsolescence and technological changes that do not impact system capability, - (Inc 3.0).

MODERNIZATION: Implement Size Weight Power and Cooling (SWaP-C) reductions into final EDM design and proposed TOC/MTOC design - Inc 3.0).
                                                        
                                                         
                                                             5.139
                                                             0
                                                        
                                                         
                                                             5.139
                                                             0
                                                             INTEROPERABILITY: Update Engineering Development Model (EDM) design to include any changes to appropriate interfaces for P-8A - (Inc 3.0); Update design for Multiple Security Level enclaves and joint system security architecture for P-8A interoperability - (Inc 3.0); Update EDM architecture to support Navy Tasking, Collection, Processing, Exploitation, and Dissemination CONOPS and data reach-back requirements for integrating the wide range of P-8A missions and Anti-Submarine Warfare and Intelligence Surveillance and Reconnaissance data elements with the Maritime Intelligence Surveillance and Reconnaissance Environment  - (Inc 3.0); Update EDM design and data strategy to maximize automation, Services Oriented Architecture (SOA), and virtualization for increased interoperability and efficiency - (Inc 3.0); Update TacMobile design and implementation of metadata tagging and content management to align with Family of Systems Community of Interest data management model schema - (Inc 3.0); Continue maturing requirements development for Multistatic Active Coherent (MAC) Enhancements (MAC-E). Commence design and development of EDM upgrade for MAC-E integration. Integrate enhanced TacMobile data analysis tools and applications to support P-8A MAC-E interoperability  - (Inc 3.0); Complete TacMobile Increment 3.0 Data Strategy and Information Support Plan to support Navy TCPED and Net-Centric strategies as well as to support P-8A Poseidon Inc 3, MQ-4C Triton Multi-INT, and Advanced Airborne Sensor (AAS) operations - (Inc 3.0); Update integration of Navy enterprise solutions for network services and Common Operational Picture (COP) management (in synch with Distributed Common Ground System Navy (DCGS-N), Undersea Warfare-Decision Support System (USW-DSS))  - (Inc 3.0); Update software development for sortie management and data services to interface with P-8A media build - (Inc 3.0); Conduct system integration and developmental testing to evaluate design and P-8A interfaces interoperability - (Inc 3.0); Conduct testing to achieve system Cybersecurity certifications and accreditations - (Inc 3.0). 

SYSTEM UPGRADES: Implement fleet and engineering change requests into Inc 3 design - (Inc 3.0); Implement hardware upgrades to address obsolescence and technological changes that do not impact system capability, investigate emerging technologies through study, development, and associated testing for feasibility of program insertion  - (Inc 3.0). 

MODERNIZATION: Implement Size Weight Power and Cooling (SWaP-C) reductions into final EDM design and proposed TOC/MTOC design - Inc 3.0).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase for TacMobile Increment 3.0 development is due in  transition from Systems Design to Systems Engineering Development, Updating  Engineering Development Model (EDM) development, and commencing system integration and testing
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2906
                                                     TacMobile
                                                     
                                                         37.145
                                                         39.344
                                                         30.366
                                                         30.366
                                                         26.937
                                                         27.508
                                                         28.042
                                                         28.602
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Maritime Patrol & Reconnaissance Force (MPRF) Mission Support Systems
                                             Evolutionary Acquisition - Increment 2.0 provided enhanced Beyond Line of Sight (BLOS) Global Information Grid (GIG) reach back capability, and supports Maritime Situational Awareness connectivity enhancements for data exchange with Maritime Patrol and Reconnaissance Force (MPRF) aircraft and with Coalition data networks. It incorporated Anti-Submarine Warfare (ASW) acoustical analysis improvements and new P-3C aircraft ASW interfaces. Increment 2.1 supported migration to follow on Global Command and Control System - Maritime (GCCS-M) version 4.0.3 and introduction of the P-8A Poseidon. Tech Refresh 2.1.1 supports technical engineering changes associated with the introduction of P-8A Poseidon Increment 2, MQ-4C Triton, Advanced Airborne Sensor (AAS), migration to GCCS-M 4.1 Group Level, and transition to WIN10 baselines. Increment 3 will incorporate support for other Maritime Patrol and Reconnaissance Force (MPRF) Family of Systems (FOS) Aircraft Systems, as they transition to a Services Oriented Architecture (SOA).
                                             The primary metrics utilized by the TacMobile program development process include achieving/maintaining all required Interface Exchange Requirements (IER's) and successful achievement of 100% of Key Performance Parameters for incremental upgrade threshold capabilities, as observed by Commander Operational Test Force representatives during Operational Evaluation. TacMobile Inc 2.1 development supported increased IER requirements of 486% from 112 to 544.  Development to support these new IER's tapered off in FY-12 as the Increment entered the Operational Evaluation Phase.  Development focus then shifted to efforts required to retain fielded IER's and update IER's to comply with emerging and evolving standards associated with P-8A Poseidon Increment 2, and the MQ-4C Triton Unmanned Aerial System (UAS), other Maritime Patrol and Reconnaissance Force (MPRF) Family of Systems (FOS) Aircraft and Systems, and evolving operational employment concepts. Increment 3 development will increase IER's by extending the TacMobile core to extend integrated capabilities into Higher Than SECRET enclaves and Services Oriented Architecture (SOA). The quantification of the increase in IER's will be dependent upon final requirements which are still being defined.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             SSC LANT; TAPESTRY; CENTURUM
                                                             Charleston; SC; Pax River, MD
                                                             
                                                                 11.645
                                                                 
                                                                     1.485
                                                                     2017-12
                                                                
                                                                 
                                                                     1.457
                                                                     2018-12
                                                                
                                                                 
                                                                     1.802
                                                                
                                                                 
                                                                     1.802
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             SSC LANT;  TAPESTRY; CENTURM, BAH, Sentek
                                                             Charleston, SC; Pax River, MD; San Diego, CA
                                                             
                                                                 34.694
                                                                 
                                                                     1.438
                                                                     2017-12
                                                                
                                                                 
                                                                     1.378
                                                                     2018-12
                                                                
                                                                 
                                                                     1.747
                                                                
                                                                 
                                                                     1.747
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training Development
                                                             C
                                                             CPFF
                                                             SSC LANT; TAPESTRY; CENTURUM, Sentek
                                                             Charleston, SC; Pax River, MD; San Diego, CA
                                                             
                                                                 3.461
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             SSC LANT, TAPESTRY, CENTURUM, BAH, Sentek
                                                             Charleston, SC; Pax River, MD; San Diego, CA
                                                             
                                                                 48.508
                                                                 
                                                                     0.800
                                                                     2017-12
                                                                
                                                                 
                                                                     0.700
                                                                     2018-12
                                                                
                                                                 
                                                                     1.066
                                                                
                                                                 
                                                                     1.066
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             SSC LANT, TAPESTRY; CENTURUM
                                                             Charleston, SC; Pax River, MD
                                                             
                                                                 1.925
                                                                 
                                                                     0.035
                                                                     2017-12
                                                                
                                                                 
                                                                     0.035
                                                                     2018-12
                                                                
                                                                 
                                                                     0.035
                                                                
                                                                 
                                                                     0.035
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             C
                                                             CPFF
                                                             SSC LANT, TAPESTRY; CENTURUM
                                                             Charleston, SC; Pax River, MD
                                                             
                                                                 1.500
                                                                 
                                                                     0.046
                                                                     2017-12
                                                                
                                                                 
                                                                     0.023
                                                                     2018-12
                                                                
                                                                 
                                                                     0.023
                                                                
                                                                 
                                                                     0.023
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             C
                                                             CPFF
                                                             SSC LANT, TAPESTRY; CENTURUM
                                                             Charleston, SC; Pax River, MD
                                                             
                                                                 1.920
                                                                 
                                                                     0.251
                                                                     2017-12
                                                                
                                                                 
                                                                     0.251
                                                                     2018-12
                                                                
                                                                 
                                                                     0.251
                                                                
                                                                 
                                                                     0.251
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analyses
                                                             C
                                                             CPFF
                                                             SSC LANT, TAPESTRY, CENTURUM, Sentek
                                                             Pax River, MD; San Diego CA
                                                             
                                                                 1.125
                                                                 
                                                                     0.015
                                                                     2017-12
                                                                
                                                                 
                                                                     0.015
                                                                     2018-12
                                                                
                                                                 
                                                                     0.015
                                                                
                                                                 
                                                                     0.015
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPIF
                                                             SSC LANT; TAPESTRY; CENTURUM
                                                             Charleston, SC; Pax River, MD
                                                             
                                                                 3.456
                                                                 
                                                                     0.336
                                                                     2017-12
                                                                
                                                                 
                                                                     0.436
                                                                     2018-12
                                                                
                                                                 
                                                                     0.803
                                                                
                                                                 
                                                                     0.803
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             MIPR
                                                             OPTEVFOR; SSC LANT; TAPESTRY; CENTURUM
                                                             Jacksonville, FL
                                                             
                                                                 6.177
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPIF
                                                             TAPESTRY; CENTURUM; BAH; Sentek
                                                             Pax River, MD; Charleston, SC; San Diego, CA
                                                             
                                                                 3.420
                                                                 
                                                                     0.195
                                                                     2017-12
                                                                
                                                                 
                                                                     0.195
                                                                     2018-12
                                                                
                                                                 
                                                                     0.195
                                                                
                                                                 
                                                                     0.195
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 2.327
                                                                 
                                                                     0.107
                                                                     2017-12
                                                                
                                                                 
                                                                     0.107
                                                                     2018-12
                                                                
                                                                 
                                                                     0.107
                                                                
                                                                 
                                                                     0.107
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             SSC LANT; PMW 750; BAH; TAPESTRY; CENTURUM; Sentek
                                                             Charleston, SC; San Diego, CA
                                                             
                                                                 14.190
                                                                 
                                                                     0.047
                                                                     2017-12
                                                                
                                                                 
                                                                     0.023
                                                                     2018-12
                                                                
                                                                 
                                                                     0.023
                                                                
                                                                 
                                                                     0.023
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                             Funding has been realigned into PE 0604231N from PE 0604218N Project 2343 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The Tactical Meteorology and Oceanography (METOC) Applications Project provides cyber secure operational effects decision aid capabilities for Navy and Marine Corps warfighters in the context of Joint Operations in a net-centric environment.  This project funds the agile software development of the Naval Integrated Tactical Environmental System Next Generation (NITES-Next) program of record.  NITES-Next program identifies and transitions state-of-the-art decision support software technologies from the government and commercial industry's technology base, and then demonstrates and validates these capabilities before fielding.  These software decision support tools provide platform, sensor, communications, and weapon systems performance assessments for warfighters in terms of their littoral and deep-strike battlespace environments.  These assessments allow mission planners and warfighters, from Unit to Theater level, to optimize their sensor employment on airborne, surface, and subsurface platforms in support of Naval Composite Warfare mission areas including Undersea Warfare (USW), Anti-Submarine Warfare (ASW), Mine Warfare (MIW), Amphibious Warfare (AMW), Anti-Surface Warfare (ASUW), Anti-Air Warfare (AAW), Strike Warfare (STW), Expeditionary Warfare (EXW), Electronic Warfare (EW), Information Operations (IO), Intelligence Operations (INT), Non-Combat Operations (NCO), Command, Control, Communication (CCC), and Naval Special Warfare (NSW).  Performance assessments leading to improvements in operational and tactical control are conducted through a two-tiered approach: 1) Meteorological and Oceanographic (METOC) Decision Aids and, 2) Operational Effects Decision Aids (OEDAs).  METOC Decision Aides consist of a series of analysis tools which characterize the physical environment conditions of the battlespace based on the best set of physical environment data available at the time (i.e., some combination of historical and/or real-time (or near real-time) in-situ, and numerically modeled forecast data).  OEDAs use the METOC Decision Aide information by fusing it with relevant, often-classified, sensor and target data to predict how weapons and sensor systems will perform.  Performance results are displayed in tabular and graphic formats integrated into net-centric visualization tools for use by mission planners, and combat/weapon system operators to develop localization plans, USW/AAW/ASUW screens, STW profiles, and AMW ingress and egress points.  METOC Decision Aides and OEDAs use data obtained through direct interfaces to Navy combat systems.  Cyber secure capabilities are a current emphasis required to characterize and/or predict sensor and weapons system performance in the highly complex littoral environments in support of regional conflict scenarios.  It addresses multi-warfare areas, particularly shallow water ASW, NSW, and missile and air defense/strike capabilities. 

Funding supports development and integration efforts for Meteorological and Oceanographic (METOC) systems to generate and collect METOC data and fuse multiple intelligence inputs to more robustly characterize and predict tactical atmospheric and oceanographic conditions.  This integrated METOC picture will support real-time battlespace awareness of propagation conditions affecting signals across the electromagnetic spectrum.  METOC data will be fused with other intelligence data and automatically provided to shipboard combat systems to inform kinetic and non-kinetic fires.

Fiscal Year (FY) 2020 request provides for NITES-Next to conduct an Fleet Capability Release (FCR)-3 Field Technical Review (FTR) and seek to obtain an FCR-3 Fielding Decision (FD) to deliver the mobile variant and Electromagnetic (EM) Prediction capabilities. The program will also conduct an FCR-4 Build Technical Review (BTR) and seek to obtain an FCR-4 Build Decision (BD) from the Milestone Decision Authority (MDA).  NITES-Next will begin initial software development of the FCR-4 capability, pending Requirements Governance Board (RGB) approval.  The program will begin planning for the FCR-5 development and contracting activities (including initiating the update of all required documentation, Requirements Development Package (RDP), Cost Analysis Requirements Document (CARD), Program Life Cycle Cost Estimate (PLCCE) and Acquisition Program Baseline (APB).  NITES-Next will plan for and conduct System Integration Test's (SITs) and Developmental Test& Evaluation (DT&E) for FCR-3.  The program will update its Risk Management Framework (RMF) Authority to Operate (ATO) for FCR-3 software.
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                                                             NITES-Next will conduct an FCR-3 FTR and seek to obtain an FCR-3 FD to deliver the mobile variant and Electromagnetic (EM) Prediction capabilities. The program will also conduct an FCR-4 BTR and seek to obtain an FCR-4 BD from the MDA.  NITES-Next will begin initial software development of the FCR 4 capability, pending RGB approval. The program will begin planning for the FCR-5 development and contracting activities (including initiating the update of all required documentation, Requirements Development Package (RDP), and Acquisition Program Baseline (APB). The program will update its Risk Management Framework  (RMF) Authority to Operate (ATO) for Fleet Capability Release FCR-3 software.
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                                                             N/A
                                                        
                                                         In FY19 funding under PE 0604218N, Project 2343 was $9.268M.  Funding increases by $2.93M to $12.198M in FY20.  Funding increase is attributed to DT&E of FCR-3, RMF update and the development of FCR-5.
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                                             The NITES-Next program acquisition, management and contracting strategies are to support the Tactical Meteorology & Oceanography (METOC) Applications project to continue the development of state-of-the-art software capabilities that provide sensor, communication, and weapon system performance assessment capabilities for open ocean and littoral operating environments.  The Department of the Navy (DoN) maintains management oversight of the NITES-Next program's acquisition and contracting strategies.  The Department of the Navy (DoN) requirements for the NITES-Next program's acquisition and contracting strategies are based on approved Joint Capabilities Integration and Development System (JCIDS) documentation.
                                             Goal: Field software decision aid capabilities for Navy and Marine Corps war fighters in order to facilitate the characterization and prediction of the physical environment in the battlespace. 

Metric: Meet the performance metrics identified in approved Naval Integrated Tactical Environmental Next Generation (NITES-Next) Program's requirements documents (e.g., Concept Definition Document (CDD) and individual Requirements Definition Packages (RDPs).
                                        
                                         
                                             FY18 cost data is provided under PE 0603207N, Project 2343.

FY19 cost data is provided under PE 0604218N, Project 2343.
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                                             Funding has been realigned into PE 0604231N from PE 0604218N Project 2345 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             This project provides for the engineering and manufacturing development of sensors, communication interfaces, processing and display meteorological and oceanographic (METOC) equipment.  This equipment is designed to provide future mission capabilities for war fighters to measure, ingest, store, process, distribute and display METOC parameters and derived products.
  
This project also exploits new government off-the-shelf/commercial off-the-shelf technologies, tactical sensors and web enablement for the Navy's computer-based tactical shipboard and shore capability used to predict and assess the operational effects of the physical environment on the performance of platforms, weapons and sensor systems.  This project includes development of warfare specific mission planning modules to support unmanned systems with integration of data from environmental and tactical sensor systems, model forecast information and Geospatial Information & Services Databases.  This project also supports development of autonomous environmental sensing systems for situational awareness and tactical decision aid/mission planner support, as well as iridium and advanced satellite communication integration in METOC sensor, vehicle control and mission planning systems that will be required to achieve Chief of Naval Operation objectives for information dominance and decision superiority.

Major emphasis areas include the Meteorological and Oceanographic Future Mission Capabilities (METOC FMC) project, Littoral Battlespace Sensors - Unmanned Undersea Vehicles (LBS-UUV) and the Environmental Satellite Receiver Processor (ESRP) program (comprised of AN/SMQ-11 (sea and shore configuration) and AN/FMQ-17 (shore configuration) systems).

Fiscal Year (FY) 20 request provides for the Littoral Battlespace Sensors - Gliders (LBS-G) and Littoral Battlespace Sensors - Autonomous Undersea Vehicles (LBS-AUV) engineering design studies.  Develop system upgrades via Engineering Change Proposals (ECP's) and correct any identified software and/or hardware deficiencies.  Continue investigating next generation propulsion technologies such as Hybrid Thruster, battery chemistry, thermal engines, and universal buoyancy engines for potential system upgrades.  Also, investigating battery technology, bio-fouling solutions, afterbody solutions, and open architecture approaches.
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                                                             Continue to conduct Littoral Battlespace Sensing-Gliders (LBS-G) and Littoral Battlespace Sensing-Autonomous Unmanned Vehicle (LBS-AUV) engineering design studies. Continue developing system upgrades via Engineering Change Proposals (ECP's) and correct any identified software and/or hardware deficiencies.  Continue investigating next generation propulsion technologies such as Hybrid Thruster and universal buoyancy engines for potential system upgrades.  Also, investigate new battery technologies, bio-fouling solutions, afterbody solutions, and open architecture approaches.
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                                                         In FY19 funding under PE 0604218N Project 2345 was $0.358M for LBS-UUV. Funding decreased by $0.286M to $0.072M in FY20. Funding decrease is attributed to the availability of prior year balances.
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                                                             Continue to develop and test annual hardware and software upgrades to integrate new meteorological and oceanographic (METOC) Satellite Sensors available in the Geostationary Operational Environmental Satellites (GOES) and the Polar Orbiting Environmental Satellites (POES).  Continue integration of Environmental Satellite Receiver Processor (ESRP) systems in support of Weather Satellite Follow-On (WSF-M), Operational Response Space (ORS)-8, GOES-16, GOES-17 and Europe Meteorology Satellites (EUMETSAT) satellites.  Overall program efforts include investigation of emerging technologies through study, development and associated testing for feasibility of program insertion.
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                                                         In FY19 funding under PE 0604218N, Project 2345 was $0.314M.  Funding decreases by $0.166M to $0.148M in FY20.  Funding decrease from FY19 to FY20 was to account for availability of prior year execution balances.
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                                             Acquisition, management and contracting strategies are to support engineering and manufacturing development by providing funds to Hydroid, Teledyne Brown and Naval Research Laboratory.
                                             Goal: Develop and engineer equipment to acquire Meteorological and Oceanographic (METOC) data in order to improve the accuracy of global and regional scale METOC forecast models.
Metric: Tasks will address no less than 75% of applicable capability gaps and requirements, as identified by Resource and Requirements Sponsor(s). As tasks relate to exploitation of fleet sensors for METOC data (Through-the-Sensor), no less than 80% of approved initiatives will maintain cost, schedule, performance and transition risk analysis certification that will have been completed within the past 12 months.
                                        
                                         
                                             FY18 and FY19 cost data is provided under PE 0604218N Project 2345.
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                                             Funding has been realigned into PE 0604231N from PE 0604218N Project 2363 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             RSCD characterizes the ocean environment using a variety of remote sensing techniques that provide that capability to discriminate atypical oceanographic phenomena from the natural environment that will greatly improve undersea dominance capabilities.  The Naval Oceanographic Office will employ oceanographic data to refine and extend environmental characterization of the phenomena and disseminate data to the Fleet.  Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

Fiscal Year (FY) 2020 request provides for continued target data collection, enhancements on algorithms and continue to integrate algorithms for access over the network.  Funding will also support a doubling of the requirements per resource sponsor direction.  This requirements increase will cause the program to double the engineering team which will oversee the Test and Evaluation as well as the Validation and Verification of new and existing capabilities.  Funds will also be used to begin to establish a cloud based computing environment and data repository.

FY 2020 funds will also develop and deliver algorithms in support of the RSCD project and will support Fleet Anti-Submarine Warfare (ASW) and Mine Warfare (MIW) missions.
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                                                             FY20 funding has been realigned to PE 0604231N Project 2363 as part of PE Consolidation
Continue data collection in various weather and sea states to broaden the range of environmental conditions and reduce uncertainty in environmental prediction. Continue software algorithm performance analysis.  Continue software algorithm enhancements to automatically detect oceanographic phenomena.  Continue software algorithm enhancements and modifications to support transition to a new architecture.  Continue to implement the algorithm performance assessment strategy as well as the test and evaluation plans.  Document software algorithm test reports.  Continue to integrate algorithms for access over the network.  Continue development of training to provide the user community education on using the different tools and applications.  Coordinate Task, Collect, Process, Exploit, Disseminate (TCPED) process amongst inter-agencies to support Navy Missions.  Based on emerging threats, expand scope of the Seahorse project to include new surface detection algorithms.  Continue to develop, enhance, and integrate, surface detection algorithm capabilities, and provide input to Fleet training and CONOPS development.  Effort introduces rigor and standardization of target detection capabilities in support of CLUTCHSHOT.  The program also begins the updating of the requirements Development Package (RDP) as a result of increased requirements per the Resource Sponsor (RS).  The requirements increase causes the program to double the engineering team which will oversee the Test and Evaluation as well as the Validation and Verification of new and existing capabilities.  Funds also begins the establishment of a cloud based computing environment and data repository in order to test and evaluate, create performance metrics, and understand computational performance of algorithms and technologies that enhance Maritime Domain Awareness (MDA).
                                                        
                                                         
                                                             0.000
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                                                         In FY19 funding under PE 0604218N, Project 2363 was $ 5.642 million.  Funding increases by $.009 million to $5.651 million in FY20 allowing for additional cloud based computing environment and data repository in order to test and evaluate, create performance metrics, and understand computational performance of algorithms and technologies that enhance Maritime Domain Awareness (MDA).

The FY2020 funding request for project 2363 was reduced by $1.248 million to account for the availability of prior year execution balances.
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                                             RDTEN/0603207N/2363 Funding is only in FY18 and prior year under BSO 39.
                                             Remote Sensing Capability Development (RSCD) is being managed as a Program Executive Office (PEO) Project, via a Project Definition Document (PDD) construct for acquisition rigor and oversight.
                                             Available in the Project's Requirements Definition Package (RDP).
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Naval Tactical Command Support System (NTCSS) is a multi-function program designed to provide standard tactical support information systems to various afloat and associated shore-based fleet activities. The mission is to provide the Navy and Marine Corps with an integrated, scalable system that supports the management of logistical information, personnel, material, and funds required to maintain and operate ships, submarines, and aircraft.

Funding provides for the design, development, and testing of NTCSS Open Architecture (OA) development efforts to include: Global Individual Component Repair List (G-ICRL); Beyond Capability of Maintenance Interdiction (BCM-I); Operational Supply (O-Supply), which includes Table of Allowance & Personal Gear Issue (TOA/PGI) and Total Material Visibility & Requisition Management (TMV/RM).

Funding also supports the transition of the current client-server architecture to a service-oriented architecture (SOA) and web-based services (NTCSS OA).  This will align with the initiative to bring Navy systems into a common computing environment afloat, interface with Navy Enterprise Resource Planning (ERP) ashore, and provide a more flexible system platform with greater responsiveness to security, information assurance, functional, and system requirements and with greater speed to capability.
                                             
                                                 
                                                     NTCSS (Naval Tactical Command Spt Sys)
                                                     Maintenance and Supply Management Capability
                                                     
                                                         
                                                             4.455
                                                             0
                                                             Completed Developmental Test (DT) for BCMI & G-ICRL and received approval to field. Continued systems engineering efforts in support of software development of TOA/PGI.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Acquisition activities continue under project 3620.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2611
                                                     Naval Tactical Command Support System
                                                     
                                                         10.570
                                                         10.991
                                                         15.154
                                                         15.154
                                                         15.211
                                                         16.187
                                                         17.750
                                                         18.102
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             NTCSS Open Architecture (OA), Global Individual Component Repair List (G-ICRL) and Beyond Capability of Maintenance Interdiction (BCM-I), and O-Supply serve as the initial steps toward achieving the NTCSS OA "End-State" by introducing web-enabled technology, promoting data sharing with operational fleet forces, and utilization of Navy Data Centers to expose data and move workload ashore. This strategy provides the foundation for NTCSS to migrate to a full service-oriented architecture-based enterprise system.
                                             NTCSS Open Architecture (OA), G-ICRL and BCM-I, eliminate documentation inefficiencies at the Fleet Readiness Centers (FRCs).  O-Supply (Table of Allowance & Personal Gear Issue (TOA/PGI) and Total Material Visibility & Requisition Management (TMV/RM) provide centralized and standardized management of PGI and TOA material through the utilization of Navy Data Centers. O-Supply prevents millions of dollars in operational forces obligation losses through improved requisition management. SOA lowers system maintenance costs when compared to maintaining the current, client-server architecture.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             SSC
                                                             North Charleston, SC
                                                             
                                                                 0.668
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.668
                                                                 0.668
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 3.748
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.948
                                                                 3.948
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.892
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.892
                                                            
                                                        
                                                         
                                                             Licenses
                                                             Various
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.700
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             SSC
                                                             SSC: Norfolk, VA
                                                             
                                                                 68.900
                                                                 
                                                                     0.480
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 69.380
                                                                 69.380
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Various
                                                             San Diego, CA
                                                             
                                                                 7.812
                                                                 
                                                                     0.971
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.783
                                                                 7.812
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 1.592
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.592
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 2.083
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.083
                                                            
                                                        
                                                         
                                                             Analysis of Alternatives
                                                             Various
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 2.055
                                                                 
                                                                     0.830
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.885
                                                            
                                                        
                                                         
                                                             Detailed Business Process Re-engineering
                                                             Various
                                                             NAVAIR
                                                             Pax River, CA
                                                             
                                                                 0.862
                                                                 
                                                                     0.924
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.786
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 1.355
                                                                 
                                                                     0.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.755
                                                                 1.755
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.460
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.510
                                                                 0.460
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.200
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                                 0.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC
                                                             Patuxent River, MD
                                                             
                                                                 1.374
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.374
                                                                 1.374
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SPAWAR FRD
                                                             San Diego, CA
                                                             
                                                                 0.420
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.420
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation Cyber
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 1.426
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.626
                                                                 1.626
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAVSUP
                                                             Mechanicsburg, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.896
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.896
                                                                 0.896
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.279
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.279
                                                                 0.279
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 2.183
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.383
                                                                 2.383
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604231N_3032_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3032
                                                     
                                                         
                                                             NTCSS OA Build 1 - Development Test (DT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 2 - Development Test (DT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 1 - Field Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 2 - Field Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 1 - Software Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 2 - Software Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 3 - Test Readiness Review (TRR)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 3 - Release Readiness Review (RRR)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 3 - Development Test (DT)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 3 - Field Decision
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NTCSS OA Build 3 - Software Delivery
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3050
                                         Deployable JT Command and Control
                                         
                                             0.000
                                             0.000
                                             0.000
                                             3.159
                                             3.159
                                             3.225
                                             3.299
                                             3.363
                                             3.431
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604231N from PE 0607700N Project 3050 as part of RDTEN PE Consolidation starting in FY20. There are no New Starts associated with this realignment. All budgeted efforts have been previously approved.
                                             Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. Note that DJC2 is not a follow-on or replacement system for the Joint Global Command and Control Systems (GCCS-J); rather, DJC2 employs a GCCS in its suite of applications, ensuring interoperability with the worldwide-installed base of GCCS-J. 

FY20 funding supports development of efforts for systems engineering, integration, and DJC2 Test Bed. Focus areas include development efforts of emerging cyber security technologies.
                                             
                                                 
                                                     Systems Engineering & Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0607700N, Project 3050
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0607700N, Project 3050
                                                        
                                                         
                                                             1.418
                                                             0
                                                        
                                                         
                                                             1.418
                                                             0
                                                             Continue to develop system enhancements in support of Information Assurance, Assured Command & Control, and Advanced Extremely High Frequency (A-EHF) voice and data solution to enhance Command & Control capabilities in denied and degraded environments. Commence development efforts to incorporate Link 16, Virtual Secure Enclave, and Automated Network capabilities into DJC2. Continue efforts to a Mission Partner Environment (MPE) aligned common system architecture with Tactical Processing Node (TPN) capability via virtualized Software Defined Networks (SDN) with fine-grained application access and control.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0607700N, Project 3050 was $1.398.  Funding increase by $0.020M to $1.418M in FY20.  Increase will support required testing and evaluation of system enhancements.
                                                    
                                                
                                                 
                                                     DJC2 RDT&E Test Bed
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0607700N, Project 3050
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0607700N, Project 3050
                                                        
                                                         
                                                             1.741
                                                             0
                                                        
                                                         
                                                             1.741
                                                             0
                                                             Continue testing in support of enhanced Information Assurance to include Automated Cyber Security testing, automated system vulnerability patching download, and system micro-segmentation. Demonstrate Advanced Extremely High Frequency (A-EHF) voice and data solution to enhance Command & Control capabilities in denied and degraded environments. Demonstrate Link 16, Virtual Secure Enclave, and Automated Network capabilities. Demonstrate a Mission Partner Environment (MPE) aligned common system architecture with Tactical Processing Node (TPN) capability via virtualized Software Defined Networks (SDN) with fine-grained application access and control.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0607700N, Project 3050 was $1.729.  Funding increase by $0.012M to $1.741M in FY20.  Increase will support required testing and evaluation of system enhancements.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN /2906
                                                     DJC2
                                                     
                                                         2.934
                                                         2.666
                                                         5.860
                                                         5.860
                                                         2.293
                                                         2.068
                                                         2.110
                                                         2.152
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0607700N/3050
                                                     DJC2
                                                     
                                                         3.093
                                                         3.127
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         9.054
                                                    
                                                
                                            
                                             This RDT&E line supports an evolutionary acquisition strategy. The intent of this strategy is to: develop a system based upon a current understanding of joint requirements; rapidly field systems based upon those requirements; analyze operational utilization of the systems; and roll the results of the analysis into periodic upgrades of the systems to maintain currency and maximize operational effectiveness. Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion. The baseline configuration is based upon existing Command, Control, Communications, Computers, & Intelligence (C4I) systems, scaled to the Combatant Command level. The follow-on configurations will include newly developed capabilities based on emergent, joint requirements and operational feedback based upon utilization of earlier delivered systems. Ultimately, the goal is to perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. This is accomplished via technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues enhancements via incremental software & hardware upgrades delivered on annual build release
                                             The Deployable Joint Command and Control (DJC2) program continues to identify, evaluate and test a minimum of 3 - 5 new technologies per year based on emergent / joint requirements for potential insertion into the DJC2 system upgrade plan.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY18 and FY19 cost data is provided under PE 0607700N Project 3050
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.440
                                                                
                                                                 
                                                                     0.440
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             C
                                                             CPAF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Integration
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.411
                                                                
                                                                 
                                                                     0.411
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test &
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.890
                                                                
                                                                 
                                                                     0.890
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test &
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.168
                                                                
                                                                 
                                                                     0.168
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3050
                                                     
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2021
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2022
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2023
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2024
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: DJC2 System Enhancements: DJC2 System Enhancement Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3260
                                         Naval Operations Business Logistics Enterprise (NOBLE)
                                         
                                             0.000
                                             12.656
                                             34.491
                                             38.366
                                             38.366
                                             32.249
                                             14.276
                                             6.346
                                             6.480
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project develops and improves the Navy's tactical support information systems.  It includes Naval Operational Supply System (NOSS), Naval Aviation Maintenance System (NAMS), Naval Operational Maintenance Enterprise (NOME), and Naval Administration and Personnel System (NAPS).  
                                                                        
NOSS will provide enterprise-wide automation of supply, inventory, and financial functions to the Naval supply system.  NOSS incorporates commercial best practices (e.g., Amazon, Wal-Mart, UPS, FedEx, etc.); NOSS will aggregate and analyze logistics data using business intelligence technologies, provide for total asset visibility, optimize business processes at the tactical echelon (field-level) and enterprise support activities, accelerate the ordering/re-ordering process, and permit monitoring of shipments. NOSS will maintain compliance with statutory, regulatory, and policy mandates of Financial Improvement Audit Requirements (FIAR). NOSS will aggregate and analyze operational data in a Business Intelligence (BI) framework to enable historical and predictive common operating pictures for logistics and readiness performance and requirements. FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NAMS will provide an enterprise-wide aviation maintenance support capability that services all levels of aviation maintenance (organizational, intermediate, and depot) for over 2,100 Navy and Marine Corps aircraft. NAMS will identify and assign aviation artisans, and track all levels of aviation maintenance to completion. Aircraft availability and mission-capable rates will increase with the elimination of current inefficiencies; there will be a reduction in total ownership costs. FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NOME will provide standardized operational business processes for afloat maritime maintenance activities to all naval ships. NOME will provide end-to-end component tracking, reduce administration time by identifying and assigning artisans to repair shipboard equipment, support moving major repair work ashore, and enable exploitation of embedded sensors in weapon systems that will trigger repair action notification.  FY2020 funding provides for the continuation of the Acquisition Testing & Development phase of software development culminating in obtaining Authority To Operate (ATO) accreditation and Functional Manager Certification (FMC).

NAPS will provide Navy-wide personnel and administration data sharing across shipboard and shore-based information systems.  This will eliminate redundant personnel data entry, reduce total ownership costs, and standardize the way personnel and administration data are shared across the Navy. NAPS provides for the efficient use of maintenance personnel with better job/task and personnel skill matching.
                                             
                                                 
                                                     Naval Operational Supply System (NOSS)
                                                     
                                                         
                                                             8.506
                                                             0
                                                             Prepared/developed acquisition documentation in support of a Request For Solution (RFS) in support of an Other Transaction Agreement (OTA) to prototype vendor software to meet NOSS capability requirements in Q1FY19.
                                                        
                                                    
                                                     
                                                         
                                                             17.572
                                                             0
                                                             Award an OTA and conduct testing and evaluation of NOSS prototype to include testing supply functional requirements and establishment of a Department of the Navy (DON) commercial cloud computing environment and Integrated Data Environment. If the prototype is successful conduct an Acquisition Authority to Proceed (A-ATP) to support a production contract and commence the Acquisition Testing & Deployment phase for NOSS capabilities.
                                                        
                                                         
                                                             17.436
                                                             0
                                                        
                                                         
                                                             17.436
                                                             0
                                                             Continue the Acquisition Testing & Deployment phase of NOSS software development to include, Test & Evaluation Master Plan (TEMP) development, Life Cycle Sustainment Planning, assess vulnerability to cyber attacks in support of obtaining an Authority To Operate (ATO) accreditation, validate production requirements, training development, conduct Application
Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment, and conduct Functional Manager Certification (FMC). Continue NOSS software development
effort to develop/design an Integrated Data Environment (IDE), which will be leveraged by NAMS and NOME. NOSS will subsume 14 legacy applications and support approximately 1000 sites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding for NOSS due to ramp up in training development, and conduct Application Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment.
                                                    
                                                
                                                 
                                                     Naval Aviation Maintenance System (NAMS)
                                                     
                                                         
                                                             4.150
                                                             0
                                                             Continued Business Process Re-engineering of NAMS capabilities and conduct an Analysis of Alternatives (AoA). Prepared/developed acquisition documentation in support of a Request For Solution (RFS) in support of an Other Transaction Agreement (OTA) to prototype vendor software to meet NAMS capability requirements in Q1 FY19.
                                                        
                                                    
                                                     
                                                         
                                                             7.359
                                                             0
                                                             Award an OTA and conduct testing and evaluation of NAMS prototype and if successful conduct an Acquisition Authority to Proceed (A-ATP) to support a production contract and commence the Acquisition Testing & Deployment phase for NAMS capabilities.
                                                        
                                                         
                                                             11.090
                                                             0
                                                        
                                                         
                                                             11.090
                                                             0
                                                             Continue the Acquisition Testing & Deployment phase of NAMS software development to include, Test & Evaluation Master Plan (TEMP) development, Life Cycle Sustainment Planning, assess vulnerability to cyber attacks in support of obtaining an Authority To Operate (ATO) accreditation, validation of production requirements, training development, integration
efforts with the Aviation Logistics Environment (ALE), conduct Application Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment, and conduct Functional Manager Certification (FMC). NAMS will subsume 2 legacy applications and will support 338 sites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding for NAMS due to ramp up in training development, integration efforts with the Aviation Logistics Environment (ALE), and conducting Application Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment.
                                                    
                                                
                                                 
                                                     Naval Operational Maintenance Enterprise (NOME)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding was marked do to perceived funding ahead of need.
                                                        
                                                    
                                                     
                                                         
                                                             9.560
                                                             0
                                                             Prepare/develop acquisition documentation in support of a Request For Solution (RFS) and award of an Other Transaction Agreement (OTA) to prototype vendor software to meet NOME capability requirements.  Conduct an Acquisition Authority to Proceed (A-ATP) to support a production contract and commence the Acquisition Testing & Deployment phase for NOME capabilities.
                                                        
                                                         
                                                             9.840
                                                             0
                                                        
                                                         
                                                             9.840
                                                             0
                                                             Continue the Acquisition Testing & Deployment phase of NOME software development to include, Test & Evaluation Master Plan (TEMP) development, Life Cycle Sustainment Planning, assess vulnerability to cyber attacks in support of obtaining an Authority To Operate (ATO) accreditation, validate production requirements, training development, conduct Application
Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment, and conduct Functional Manager Certification (FMC). NOME will subsume 2 legacy applications and will support 260 sites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding for NOME due to ramp up in training development, and conducting Application Integration testing in the Consolidated Afloat Network and Enterprise Services (CANES) and Agile Core Services (ACS) environment.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2611
                                                     Naval Tactical Command Support System
                                                     
                                                         10.570
                                                         10.991
                                                         15.154
                                                         15.154
                                                         15.211
                                                         16.187
                                                         17.750
                                                         18.102
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             NOBLE will employ an evolutionary acquisition strategy. Software development will be comprised of multiple builds, each with increasing net-centric services capability. NOBLE is planned as a software-only program, dependent on the Navy Common Computing Environment (CCE). Hardware infrastructure will be provided by CANES, Integrated Shipboard Network System (ISNS), Navy Marine Corps Intranet (NMCI), Next Generation Enterprise Network (NGEN), OneNET (the OCONUS (outside of continental United States) network), and the Department of Navy commercial cloud computing environments. NOBLE's primary contracting method for software development will be competitive award.
                                             Successfully achieve Acquisition Authority To Proceed (A-ATP) and Full Deployment ATP (FDATP) for NOSS, NAMS and NOME.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY20 product development increase is due to increased software development and engineering efforts across the NOBLE portfolio.
                                                     
                                                         
                                                             NOME Software Development
                                                             C
                                                             CPFF
                                                             PEO STRI
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2018-12
                                                                
                                                                 
                                                                     4.590
                                                                
                                                                 
                                                                     4.590
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Software Development
                                                             C
                                                             CPFF
                                                             PEO STRI
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.699
                                                                     2018-12
                                                                
                                                                 
                                                                     5.840
                                                                
                                                                 
                                                                     5.840
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS Software Development
                                                             C
                                                             CPFF
                                                             PEO STRI
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2018-09
                                                                
                                                                 
                                                                     11.912
                                                                     2018-12
                                                                
                                                                 
                                                                     11.186
                                                                
                                                                 
                                                                     11.186
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOME System Engineering
                                                             WR
                                                             SPAWARSYSCEN LANT
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.440
                                                                     2018-12
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS System Engineering
                                                             WR
                                                             SPAWARSYSCEN LANT
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.704
                                                                     2017-10
                                                                
                                                                 
                                                                     1.440
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS System Engineering
                                                             WR
                                                             USFFC
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.746
                                                                     2017-12
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Detailed BPR
                                                             C
                                                             CPFF
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.849
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS System Engineering
                                                             WR
                                                             SPAWARSYSCEN LANT
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2017-10
                                                                
                                                                 
                                                                     1.440
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Analyis of Alternatives (AoA)
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.537
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Analyis of Alternatives (AoA)
                                                             C
                                                             CPFF
                                                             WHQS
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.539
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             NOME Developmental Test & Evaluation
                                                             WR
                                                             NAVSEA
                                                             Washington, D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOME Operational Test & Evaluation
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-03
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Developmental Test & Evaluation
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Operational Test & Evaluation
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS Developmental Test & Evaluation (Documentation)
                                                             WR
                                                             NAVSUP
                                                             Mechanicsburg, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-10
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS Operational Test & Evaluation (Documentation)
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-10
                                                                
                                                                 
                                                                     0.250
                                                                     2019-03
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             NOME System Engineering Support
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.120
                                                                     2018-12
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS System Engineering Support
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.390
                                                                     2017-10
                                                                
                                                                 
                                                                     1.120
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS System Engineering Support
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-10
                                                                
                                                                 
                                                                     1.120
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS Systems Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.666
                                                                     2017-10
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Systems Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOME Systems Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOME Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOSS Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAMS Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 3260
                                                     
                                                         
                                                             Naval Operational Supply System (NOSS) Build 1 Software Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Naval Operational Supply System (NOSS) Build 2 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Naval Operational Supply System (NOSS) Build 3 Software Development
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Naval Operational Maintenance Enterprise (NOME) Build 1 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Naval Operational Maintenance Enterprise (NOME) Build 2 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Naval Operational Maintenance Enterprise (NOME) Build 3 Software Development
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Naval Aviation Maintenance System (NAMS) Software Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Acquisition Authority To Proceed (A-ATP)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NAMS Acquisition Authority To Proceed (A-ATP)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NOME Acquisition Authority To Proceed (A-ATP)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 1 Limited Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 2 Limited Deployment ATP
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 3 Limited Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NAMS Limited Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 1 Limited Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 2 Limited Deployment ATP
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 3 Limited Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 1 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 2 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 3 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NAMS Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 1 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 2 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NOME Build 3 Developmental Test/Operational Test (DT/OT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 1 Full Deployment ATP
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 2 Full Deployment ATP
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NOSS Build 3 Full Deployment ATP
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
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                                             Maritime Tactical Command and Control (MTC2) is a next generation Command and Control (C2) software program that will deliver Battle Management Aids (BMA) and Maritime Planning Tools (MPT) to dynamically plan, direct, monitor, and assess maritime operations in support of Joint, Multi-Service, and Coalition Force planning. MTC2 will leverage a System of Services (SoServ) to deliver capabilities improving decision speed and dynamic synchronization of forces. BMAs / MPTs are small, capability-focused deliveries that can be rapidly developed, tested, and fielded. MTC2 will leverage Science and Technology (S&T) investments and will engage with the Navy Requirements Governance Board (RGB) to define and prioritize the BMAs and MPTs that MTC2 will deliver and align to the Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture (Consolidated Afloat Network Enterprise Service (CANES), Agile Core Services (ACS)) for fielding to all echelons of command (Afloat and Ashore) within the Navy. The program's objective is to provide a suite of maritime applications (BMAs / MPTs) that enable planning, execution, monitoring, and assessment in support of operational and tactical level of war requirements. MTC2 will field BMAs / MPTs designed to provide automated and structured support for tactical and operational planning, decision-making, and execution. As a software-only program that leverages enterprise infrastructure, MTC2 will provide new and improved capabilities to include an Operational Planning Tool (OPT), an improved browser enabled map visualization that will enable the warfighter to associate tracks to relevant data, past and predicted movements, ingest Meteorology and Oceanography information, and operational overlays. MTC2's updated architecture will enable future composable C2 capabilities to respond with a more rapid pace in changes in threats and technology. MTC2 is the Navy's solution to Global Force Management - Data Initiative (GFM-DI) which is Department of Defense (DoD) -wide enterprise solution that enables visibility/accessibility/sharing of data applicable to the entire DoD force structure. MTC2 will incorporate distributed data transfer capability for enhanced operational data exchange between command and control systems, combat systems, logistics, and intelligence systems for timely threat identification, location, and status alongside blue force data. 

FY 2020 funding will provide development, integration and testing, certification to include Risk Management Framework (RMF), and fielding of additional capabilities (BMAs / MPTs) and support the Navy's allocation requirement to the DoD Joint GFM effort on the MTC2 Secure Internet Protocol Router Network (SIPRNET) Development Environment. OPT will provide capability for a Carrier Strike Group (CSG) and be extended to include Maritime Operations Center (MOC) scheduling, to create cohesive operations plans/schedules. The Navy Wave BMA will provide collaborative service that allows users to see other distributed planners' edits in real-time, and works in disconnected, intermittent, and limited (DIL) environments. The MTC2 SIPRNET Development Environment will be available to fleet users to enable rapid, real-time feedback on improvements to BMAs / MPTs. MTC2 project prototype baseline comprised of OPT, Navy Wave BMAs / MPTs will be demonstrated at Trident Warrior (TW) 20. In FY 2020, MTC2 will begin to field OPT and Navy Wave capabilities to a Aircraft Carrier, Fixed Wing, Nuclear Powered (CVN) to achieve Initial Operational Capability (IOC) and will field GFM capability to meet the Navy's allocation requirement to support DoD Joint GFM.
                                             
                                                 
                                                     Maritime Tactical Command and Control (MTC2)
                                                     
                                                         
                                                             12.885
                                                             0
                                                             Provided prototype development, integration, and testing for Battle Management Aids (BMA) / Maritime Planning Tools (MPT): Operational Planning Tool (OPT) and Navy Wave on the MTC2 Secure Internet Protocol Router Network (SIPRNET) Development Environment. This is a web based environment, accessible from any SIPRNET client that enabled Fleet feedback for BMA / MPT improvement or capability enhancements.  Fielded initial MTC2 project prototype baseline including OPT and Navy Wave BMAs / MPTs on SIPRNET. Operationally demonstrated MTC2 project prototype baseline including OPT and Navy Wave BMAs / MPTs Afloat at Trident Warrior (TW) 18. Continued development to align to Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture (Consolidated Afloat Networks and Enterprise Services (CANES) / Agile Core Services (ACS)). Conducted Milestone B and Build Decision program and acquisition activities including development of all statutory and regulatory documentation to meet requirements. Held a successful Milestone B decision meeting and was approved as program of record. Continued development, integration and testing of designated Global Force Management - Data Initiative (GFM-DI) capabilities for translation into the MTC2 prototype software baseline while continuing to refine requirements to satisfy the Allocation requirement. Initiated transitioning prototype capabilities to a program of record and initiated program of record development, integration and test activities.
                                                        
                                                    
                                                     
                                                         
                                                             11.951
                                                             0
                                                             MTC2 will deliver Ashore/Afloat prototype of the program of record capability to a Carrier Strike Group (CSG) and/or Maritime Operations Center (MOC); continue development to align to PEO C4I enterprise architecture (CANES / ACS). MTC2 will continue working with fleet users for development, integration, and testing for additional capabilities (BMAs / MPT) to include the Maintain Naval Force Status capability. MTC2 will develop, test, and integrate multiple data feeds and interfaces to summarize unit network and communication status, unit readiness, and unit equipment status. Data that is integrated into MTC2 will be displayed simultaneously in a capabilities and characteristics status display known as the "Baseball Card", which will require Human Factors Engineering (HFE) in addition to development, integration, and test. MTC2 will host fleet users in working sessions and incorporate HFE and development updates for BMA / MPT improvements. MTC2 will demonstrate capabilities at TW 19. MTC2 will continue integration and testing of Global Force Management - Data Initiative (GFM-DI) capabilities for transition into the MTC2 prototype software baseline for fielding.  MTC2 was selected as the Navy's Program of Record (PoR) system to support the "National Defense Authorization Act (NDAA) FY18 Section (SEC) 874 Software Development Pilot Program Using Agile Best Practices" with the results of the pilot to enable the Department of Defense (DoD) to capture lessons learned; identify and eliminate road blocks; and inform policy, guidance, training, and workforce development. The pilot will focus on the GFM-DI capability related to the scheduling of Naval group compositions, such as CSG or (Amphibious Ready Group) ARG. MTC2 will leverage agile development best practices for this effort with an initial delivery to United States Fleet Forces (USFF). MTC2 will collect user feedback which will be added to the PoR backlog to be incorporated into future software releases.
                                                        
                                                         
                                                             8.659
                                                             0
                                                        
                                                         
                                                             8.659
                                                             0
                                                             MTC2 will begin initial fielding Ashore/Afloat of the Program of Record (PoR) capability to a Carrier Strike Group (CSG) and/or Maritime Operations Center (MOC); continue development aligned to Program Executive Office (PEO) Command, Control, Communications, and Intelligence (C4I) enterprise architecture (CANES / ACS) updates, changes and modifications. MTC2 will continue to receive feedback from fleet users for development, integration, and testing of additional capabilities/enhancements (Battle Management Aids (BMAs) / Maritime Planning Tools (MPT)) to inform the annual build decision. MTC2 will develop, test, and integrate additional data feeds and interfaces as needed for machine-to-machine planning. Data feeds integrated into MTC2 will be displayed seamlessly on a single display for fleet users which will require ongoing Human Factors Engineering (HFE) in addition to development, integration, and test. MTC2 will continue to host fleet users in working sessions and incorporate HFE and development updates for BMA / MPT improvements. MTC2 will target demonstrations of capabilities at Trident Warrior (TW) 20. MTC2 will continue integration and testing of Global Force Management - Data Initiative (GFM-DI) capabilities for transition into the MTC2 software baseline for fielding.  Annual Delivery 2 (Capability Drop 2) was defined in the MTC2 Requirements Governance Board (RGB) Prioritized Focus Areas (signed 16 March 2018) to provide Navy Dynamic Organization to Joint Global Force Management (GFM) community.  This capability drop has been accelerated to meet the Joint Global Force Management - Data Initiative (GFM-DI) Allocation  mandate to Full Operational Capability (FOC) by FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 funding for MTC2 decreases due to direction to align to the new program scope per the Strategic Shift Memo from the Office of the Chief of Naval Operations (OPNAV) dated 28 November 2016.
                                                    
                                                
                                            
                                             MTC2 acquisition strategy will align to DoDI 5000.02 Model 3 Incrementally Deployed Software Intensive Program. MTC2 will execute an agile software development acquisition strategy that is responsive to the fleet needs. Instead of a single Milestone C, software development will be comprised of multiple software releases defined by Capability Drops (CDs) of increasing levels of net-centric services capability, with separate Annual Build Decisions. MTC2 will be software only requiring the information technology infrastructure network and hardware provided by other network centric programs. MTC2's primary contracting method for software development will utilize Space and Naval Warfare (SPAWAR) Systems Command contracts. SPAWAR Systems Center - Pacific (SSC-PAC), San Diego, CA will be the designated Software Support Activity (SSA).
                                             MTC2 will implement the complementary Integrated Product Controls (IPC) and Agile Metrics to measure progress against the plan with SSC PAC as approved during Milestone B in FY 2018.
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                                             Navy Air Operations Command and Control (NAOC2): NAOC2 integrates and tests Air Force program of record systems that provide an integrated and scalable planning system for standardized, secure, and automated decision support for Air Force, Joint, and Allied commanders worldwide. These programs provide automated air operations planning, execution management and intelligence capabilities at the Force level to include fleet commanders, numbered fleet commanders, Commander Carrier Strike Groups, Commander Expeditionary Strike Groups, Commander Landing Forces, and Joint Task Force Commanders. NAOC2 includes Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS). C2AOS-C2IS is comprised of multiple projects incorporated into three Capability Packages (CPs) and will deploy to a Service Oriented Architecture (SOA) enterprise environment that aligns with the Joint C2 Reference Architecture (JC2RA) such as Consolidated Afloat Networks and Enterprise Services (CANES). C2AOS-C2IS is not natively compatible with Navy Information Technology (IT) infrastructure, such as CANES, and requires a significant level of system integration. Continuation of Navy integration and test efforts will significantly enhance the ability of the Joint Force Air Component Commander and Combined Air Operations Center personnel to plan daily air operations including strike, airlift, offensive/defensive air, missile defense, and refueling missions in support of combat operations. Developmental Testing of the C2AOS-C2IS program will be continued for new technology insertion into Navy infrastructure network and hardware in support of Naval Air C2 and Net Enabled Weapons system integration. C2AOS-C2IS addresses the requirement of war fighter distributed planning and execution processes along with significantly improving Joint interoperability. TBMCS continues a hardware transition to CANES. Currently, TBMCS is the key system that is used to conduct real world air planning in the Joint and Navy environments. C2AOS-C2IS will replace TBMCS while bringing more flexibility to the war fighter. In FY 2020, the program will continue Navy CANES integration/testing for Air Force developed C2AOS-C2IS CPs and Command and Control Software Baseline (C2SB), and support Navy operational test agency execution during multi-service test events.
                                             
                                                 
                                                     Command and Control Air and Space Operations Suite - Command and Control Information Services (C2AOS-C2IS) Integration and Testing
                                                     
                                                         
                                                             0.831
                                                             0
                                                             Conducted integration and validation of the combined Capability Package 1 (CP1)/CP2/CP3 capability set and Command and Control Software Baseline (C2SB) in support of the Command and Control Air and Space Operations Suite - Command and Control Information Services (C2AOS-C2IS) Risk Reduction Integration Event (RRIE) and a combined Developmental Test (DT) event.  Conducted a Consolidated Afloat Networks and Enterprise Services (CANES) System Integration Test (SIT) event to ensure the combined CP1/CP2/CP3 capability set and C2SB is operable on CANES.  Confirmed full functionality on Navy infrastructure to include CANES, ensuring increased Joint interoperability and enhanced capability including theater level air planning with distributed re-planning and execution processes.  Participated in Joint United States Air Force (USAF)/United States Navy (USN) Developmental Test (DT) events leading up to the FY 2019/2020 Multi-Service Operational Test and Evaluation (MOT&E) events. Worked with Operational Test agency to leverage DT events to extract relevant operational test threads and limit scope for MOT&E Afloat and Ashore sites.
                                                        
                                                    
                                                     
                                                         
                                                             1.004
                                                             0
                                                             Conduct application integration, produce installation documentation, and execute testing of Command and Control Air and Space Operations Suite - Command and Control Information Services (C2AOS-C2IS) Capability Packages (CPs) and Command and Control Software Baseline (C2SB) within a Consolidated Afloat Networks and Enterprise Services (CANES) System Integration Test (SIT) event. Continue Multi-Service Operational Test and Evaluation (MOT&E) preparatory testing to ensure product compatibility with Navy infrastructure and allow execution of MOT&E. Support operational test agency execution of MOT&E at the Maritime Operations Center (MOC).
                                                        
                                                         
                                                             0.708
                                                             0
                                                        
                                                         
                                                             0.708
                                                             0
                                                             Conduct Operational Testing onboard a U.S. Navy asset to support the joint MOT&E and inform Navy afloat fielding decision, as well as integration and test activities for C2AOS-C2IS in preparation for fielding and Initial Operational Capability in FY 2020.  The MOT&E activities include conducting the following Test and Evaluation (T&E) activities: Integration and Developmental Testing of CP1 - CP3 and C2SB in Two (2) Application Integration (AI) SITs, an Operational and Cyber Test in AI SIT 10, and a shipboard Initial Operation Test & Evaluation (IOT&E) and cyber test event.  C2AOS-C2IS will commence transition and development of Airspace Management Application/Airspace Information service (ASMA-ASIS) as a Battle Management Aid (BMA), that will deliver performance at the speed of relevance for Command, Control, Communication, Computers, Information, Surveillance, Reconnaissance (C4ISR) and enhance joint lethality in contested environments. Furthermore, it will improve combat readiness with an intuitive user interface.  Additionally,  C2AOS-C2IS will develop and integrate Global Command and Control System - Joint (GCCS-J) 6.0 baseline to support Modernized Integrated Database (MIDB) capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         RDTE funding decrease in FY 2020 due to a reduction in testing efforts and initiation of C2AOS-C2IS simultaneous fielding.
                                                    
                                                
                                            
                                             Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS) are designed, developed, and delivered by the Air Force and will be integrated for a Navy Common Computing Environment (CCE) such as Consolidated Afloat Network and Enterprise Services (CANES). As a Joint interest program, this approach satisfies the current validated requirements, supports the accelerated retirement of legacy hardware, and reduces overall risk to the program.
                                             Theater Battle Management Core System (TBMCS) and Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS) are designed, developed, and delivered by the Air Force. This leverage reduces integration and testing costs associated with each capability
module. The solutions will reside on Navy Common Computing Environment (CCE)/Consolidated Afloat Network and Enterprise Services (CANES) architecture. These software-only solutions eliminate hardware procurement, installation, and reduce sustainment costs.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     RDTE product development efforts decrease in FY 2020 due to a reduction in testing efforts and initiation of C2AOS-C2IS simultaneous fielding.
                                                     
                                                         
                                                             Systems Engineering/Training DevelopmentText/Configuration Management
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 3.766
                                                                 
                                                                     0.050
                                                                     2018-01
                                                                
                                                                 
                                                                     0.083
                                                                     2018-11
                                                                
                                                                 
                                                                     0.058
                                                                
                                                                 
                                                                     0.058
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration and Testing
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 3.122
                                                                 
                                                                     0.764
                                                                     2018-01
                                                                
                                                                 
                                                                     0.737
                                                                     2018-11
                                                                
                                                                 
                                                                     0.520
                                                                
                                                                 
                                                                     0.520
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAOC2 Product Development
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 2.512
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.512
                                                                 2.512
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development/ILS Support
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.538
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.538
                                                                 0.538
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 RDTE test and evaluation efforts to support Multi-Service Operational Test & Evaluation (MOT&E) (OT Phase 2).
                                                     
                                                         
                                                             Operational Test & Evaluation
                                                             MIPR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.387
                                                                 
                                                                     0.017
                                                                     2017-12
                                                                
                                                                 
                                                                     0.184
                                                                     2018-11
                                                                
                                                                 
                                                                     0.130
                                                                
                                                                 
                                                                     0.130
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 2.651
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.651
                                                                 2.340
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering  and Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             San Diego, CA
                                                             
                                                                 1.068
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.068
                                                                 1.068
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604231N_3324_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3324
                                                     
                                                         
                                                             Combined Command and Control Air Operations Suite - Command and Control Information Services (C2AOS-C2IS) Risk Reduction Integration Event (RRIE)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Modernization Test & Integration (TI-1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Modernization Test & Integration (TI-2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Combined C2AOS-C2IS Developmental Test (DT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Afloat Network and Enterprise Services (CANES) System Integration Test (SIT) FY 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CANES SIT FY 2019
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Service Operational Test & Evaluation (MOT&E) (OT Phase 1)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MOT&E (OT Phase 2)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Full Deployment Decision (FDD)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Integration and Testing (I/T) on Navy Systems
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Navy Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Airspace Management Application/Airspace Information service (ASMA-ASIS) Battle Management Aid (BMA) Development (Dev)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Request Information Services for Command and Control (RISC2) BMA Dev
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CANES Integration
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air Tasking Order Management System (ATOMS) BMA Dev
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASMA-ASIS BMA DT
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             RISC2 BMA DT
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air Status (AirSTAT) BMA Dev
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AXIS BMA Dev
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ASMA-ASIS Regression Test (RT)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ATOMS BMA DT
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AirSTAT BMA DT
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RISC2 RT
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AXIS BMA DT
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ATOMS RT
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CANES SIT FY 2024 (I)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AirSTAT RT
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CANES SIT FY 2024 (II)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9123
                                         FORCEnet
                                         
                                             239.828
                                             2.002
                                             2.209
                                             2.179
                                             2.179
                                             2.221
                                             2.268
                                             2.312
                                             2.359
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FORCEnet is the Navy and Marine Corps initiative to deliver Information Warfare (IW) and achieve Department of the Navy (DoN)/Department of Defense (DoD) Transformation, Joint/Allied/Coalition Interoperability, implementing Maritime Domain Awareness (MDA), and Net-Centric Operations/Warfare (NCO/W). Chief of Naval Operations (CNO) IW effort focuses prioritization and organizational responsibility for IW, cyber, intelligence and sensors resulting in increased scope of systems, platforms and mission areas. FORCEnet is a foundation of Sea Power 21, Naval Power 21, which is the Naval Operating Concept (NOC) for Joint Operations, and the DoN's Naval Transformation Roadmap.
 
Funding supports IW Portfolio Health Assessments (PHAs) of Navy mission areas and identifies gaps in IW capabilities in the context of assessed mission areas. Funds support vignettes, technical baselines, architecture products, and briefings developed to support sponsor decision making processes.
                                             
                                                 
                                                     FORCEnet
                                                     
                                                         
                                                             2.002
                                                             0
                                                             -Expanded upon System of Systems (SoS) mission engineering analyses and ongoing experimentation to iteratively mature the findings and outcomes, while increasing the support to a development of a Limited Operational Capability.
-Continued to provide analytical support to ensure that cybersecurity risk assessments and engineering activities are informed by Navy Cybersecurity Situational Awareness (NCSA) capabilities as addressed by the PHA.
-Continued to utilize and study Navy mission areas in support of SoS engineering assessments identifying integration and interoperability gaps, trades, and solutions for sponsor related equities.
-Continued to identify Navy mission area gaps in IW capabilities to Science and Technology (S&T) efforts for future budget decisions. Continued to identify critical architectural dependencies that enable mission situational awareness, which is a key component of the PHAs.
-Continued to assess tradespace and solutions, ensuring Force level SoS integration and interoperability in studied mission areas.
-Continued to package assessments to support sponsor decision-making processes.
                                                        
                                                    
                                                     
                                                         
                                                             2.209
                                                             0
                                                             -Continue to expand upon SoS mission engineering analyses and ongoing experimentation to iteratively mature the findings and outcomes, while increasing the support to a development of a Limited Operational Capability.
-Continue to utilize and study Navy mission areas in support of System of Systems (SoS) engineering assessments identifying integration and interoperability gaps, trades, and solutions for sponsor related equities.
-Continue to identify Navy mission area gaps in Information Warfare (IW) capabilities to prioritize Science and Technology (S&T) efforts for future budget decisions. Continue to identify critical architectural dependencies that enable mission situational awareness, which is a key component of the Portfolio Health Assessments (PHAs).
-Continue to assess tradespace and solutions, ensuring Force level capability and SoS integration and interoperability in studied mission areas.
-Continue to package assessments to support sponsor decision-making processes.
                                                        
                                                         
                                                             2.179
                                                             0
                                                        
                                                         
                                                             2.179
                                                             0
                                                             -Continue to expand upon SoS mission engineering analyses and ongoing experimentation to iteratively mature the findings and outcomes, while increasing the support to a development of a Limited Operational Capability.
-Continue to utilize and study Navy mission areas in support of System of Systems (SoS) engineering assessments identifying integration and interoperability gaps, trades, and solutions for sponsor related equities.
-Continue to identify Navy mission area gaps in Information Warfare (IW) capabilities to prioritize Science and Technology (S&T) efforts for future budget decisions. Continue to identify critical architectural dependencies that enable mission situational awareness, which is a key component of the Portfolio Health Assessments (PHAs).
-Continue to assess tradespace and solutions, ensuring Force level capability and SoS integration and interoperability in studied mission areas.
-Continue to package assessments to support sponsor decision-making processes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $30K decrease to FORCEnet is attributed to efficiencies identified while assessing Information Warfare capability/Science and Technology gaps in the context of assessed mission areas.
                                                    
                                                
                                            
                                             FORCEnet is a non-acquisition effort that informs and matures Navy decisions, which in turn impacts acquisition programs. Activities include acquiring intellectual capital in emerging technical areas through contracts providing technical engineering expertise and surge capacity for emerging tasks.
                                             Goal: Chief of Naval Operations (CNO) strategic planning and supporting acquisition of classified efforts. 
Metric: Echelon I response to emergent strategic needs and classified warfighting capability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware Development and Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.331
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development and Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 136.842
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 136.842
                                                            
                                                        
                                                         
                                                             Information Warfare Roadmaps and Analysis
                                                             C
                                                             CPFF
                                                             SAIC
                                                             McLean, VA
                                                             
                                                                 10.695
                                                                 
                                                                     1.504
                                                                     2018-03
                                                                
                                                                 
                                                                     1.712
                                                                     2019-03
                                                                
                                                                 
                                                                     1.677
                                                                
                                                                 
                                                                     1.677
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Information Warfare Roadmaps and Analysis
                                                             WR
                                                             SSC LANT
                                                             Charleston, NC
                                                             
                                                                 2.545
                                                                 
                                                                     0.309
                                                                     2018-03
                                                                
                                                                 
                                                                     0.497
                                                                     2019-03
                                                                
                                                                 
                                                                     0.502
                                                                
                                                                 
                                                                     0.502
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Information Warfare Roadmaps and Analysis
                                                             C
                                                             CPFF
                                                             BAH
                                                             McLean, VA
                                                             
                                                                 0.462
                                                                 
                                                                     0.189
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.651
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Accelerating Joint Warfighting Capability
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 77.271
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 77.271
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Engineering and Technical Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.682
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.682
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604231N_9123_FILE2.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9123
                                                     
                                                         
                                                             Naval Information Warfare Enterprise
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604234N
                                 Advanced Hawkeye
                                 106
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     4942.431
                                     283.497
                                     210.565
                                     232.752
                                     232.752
                                     258.869
                                     355.168
                                     421.001
                                     397.643
                                     0.000
                                     7101.926
                                
                                 The E-2D Advanced Hawkeye (AHE) program develops, demonstrates, tests, and procures the replacement of the AN/APS-145 radar system and other aircraft system components including Cooperative Engagement Capability Pre-Planned Product Improvement and Dual Transmit Satellite Communications that improve the E-2 weapon system to maintain open ocean mission capability while providing the United States Navy with an effective littoral surveillance, battle management, Naval Integrated Fire Control (NIFC) and Theater Air and Missile Defense (TAMD) capability. Key radar technologies are Space-Time Adaptive Processing, Electronically Scanning Array, solid state transmitter, high dynamic range digital receivers and Identification Friend or Foe (IFF)/radar aperture integration. The resultant detection system provides a substantially improved overland performance by correcting current sensor shortfalls and enhancing all current required mission areas, while simultaneously contributing to the emerging TAMD mission requirements. Mode 5 is an upgrade to the existing IFF System providing the warfighter positive, secure and reliable identification of friendly aircraft, surface and sub-surface platforms. Mode 5 replaces the National Security Administration de-certified Mode 4 IFF capability, which is no longer effective or suitable for modern military operations.  Mode 5 will support the Joint Initial Operational Capability (IOC) as defined by the Joint Requirements Oversight Council.

The Navy declared IOC for the E-2D in October 2014 with the first operational deployment in FY15.  The System Development and Demonstration contract completed in FY15 as the program transitions into the production, deployment, and sustainment phase.  Throughout the development of the E-2D, the threat has continued to evolve increasing in both capability and capacity.  The E-2D Research, Development, Test and Evaluation budget after IOC reflects the Navy's further investment into the E-2D to ensure that carrier based command and control continues to pace the FY2020 and beyond threat in support of Navy and Joint operations around the world.

The program will be aligning the capability development in areas where there are interwoven technologies that leverage each other to provide the most efficient and cost effective means of delivering these capabilities to the warfighters.  The program will deliver these capabilities to the Fleet users on approximately a 24 month release cycle as part of combined Delta System/Software Configuration (DSSC) builds.  The baseline IOC configuration is named DSSC build 1 (DSSC-1).  The DSSC build schedule is outlined along with the capabilities that are planned to comprise each DSSC build.  If a capability is delayed or accelerated it will move between DSSC builds which will be reflected in updates to this budget. 
 
DSSC-2 Fleet released in August FY16.  DSSC-2 incorporates several technologies developed under the System Development and Demonstration phase which include Dual Transmit Satellite Communications and an IFF technology refresh in preparation for Mode 5 and Mode S.

DSSC-2.1 incorporates IFF Mode 5 capability early release to operational squadrons ahead of formal DSSC-3 release.

DSSC-3 is planned for operational test and Fleet release in FY19. DSSC-3 is comprised of the following capabilities:
E-2D Accelerated Mid-Term Interoperability Improvement Program, NIFC Increment 2 and Automatic Identification System, Embedded National Tactical Receiver. 
DSSC-3AR is planned for operational test and Fleet release in FY19. DSSC-3AR is comprised of all capabilities listed in DSSC-3 plus Aerial Refueling. 

DSSC-3.1 is planned for Developmental Test (DT)Assist and Fleet release in FY20.  DSSC-3.1 is comprised of the following capabilities: Crypto Modernization/Frequency Remapping (CM/FR), Hybrid-Beyond Line of Sight(H-BLOS)SIPRChat, and E-2D Navigation Warfare.

DSSC-4 is planned for operational test in FY21 and Fleet release in FY22.  DSSC-4 provides critical capabilities needed to pace the 2020 threat and enabling components of NIFC increment 3.  DSSC-4 is comprised of the following capabilities: E-2D Multifunctional Information Distribution System/Joint Tactical Radio System, Tactical Targeting Networking Technology, Secret Internet Protocol Router Chat, Data Fusion (phase 1), Sensor Netting, and DSSC-4 Counter Electronic Attack.

DSSC-5 is planned for operational test and Fleet release in FY24.  DSSC-5 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following: Sensor Netting, Stores Performance Assessment Requested Quality, Data Fusion (Phase 2), E-2D AN/ALQ-217 Electronic Support Measures  and DSSC-5 Counter Electronic Attack.

DSSC-6 is planned for operational test and Fleet release in FY26. DSSC-6 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following: Theater Combat ID, Survivability and DSSC-6 Counter Electronic Attack.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         292.535
                                         223.565
                                         225.063
                                         225.063
                                    
                                     
                                         283.497
                                         210.565
                                         232.752
                                         232.752
                                    
                                     
                                         -9.038
                                         -13.000
                                         7.689
                                         7.689
                                    
                                     
                                         
                                             -25.000
                                        
                                         
                                             12.000
                                        
                                         
                                             -3.778
                                             0.000
                                        
                                         
                                             -7.760
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     9.838
                                                     9.838
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.149
                                                     -2.149
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -7.500
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     Technical:  N/A

Schedule: 
1. Updated Advanced Hawkeye schedule for the Test and Evaluation to incorporate DSSC-3.1 for the DSSC builds. 
2. Updated Counter Electronic Attack (CEA) schedule to reflect how capability will be delivered based on the DSSC build schedules and required technical maturity level.
3. Updated Data Fusion schedules to incorporate development of required technical maturity level.
4. Updated Sensor Netting to show capability will be included in DSSC-5.
5. Revised ALQ217 Electronic Support Measures Upgrade schedule to reflect June 2018 contract award. Incorporated survivability requirements.
6. Added Theater Combat Identification (CID)schedule in DSSC-6.
7. Deleted Fighter to Fighter schedule since capability intertwined with Data Fusion. Data Fusion schedule includes Fighter to Fighter (consolidated Data Fusion & Fighter to Fighter into one capability).

Decrease in FY 2020 funding request was reduced by $20.0 million to account for the availability of prior year execution
balances.
                                
                                 
                                     
                                         3051
                                         E-2D Adv Hawkeye
                                         364
                                         
                                             4924.552
                                             273.840
                                             198.565
                                             232.752
                                             232.752
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                                             0.000
                                             7062.390
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The E-2D Advanced Hawkeye (AHE) program develops, demonstrates, tests, and procures the replacement of the AN/APS-145 radar system and other aircraft system components including Cooperative Engagement Capability Pre-Planned Product Improvement and Dual Transmit Satellite Communications that improve the E-2 weapon system to maintain open ocean mission capability while providing the United States Navy with an effective littoral surveillance, battle management, Naval Integrated Fire Control (NIFC) and Theater Air and Missile Defense (TAMD) capability. Key radar technologies are Space-Time Adaptive Processing, Electronically Scanning Array, solid state transmitter, high dynamic range digital receivers and Identification Friend or Foe (IFF)/radar aperture integration. The resultant detection system provides a substantially improved overland performance by correcting current sensor shortfalls and enhancing all current required mission areas, while simultaneously contributing to the emerging TAMD mission requirements. Mode 5 is an upgrade to the existing IFF System providing the warfighter positive, secure and reliable identification of friendly aircraft, surface and sub-surface platforms. Mode 5 replaces the National Security Administration de-certified Mode 4 IFF capability, which is no longer effective or suitable for modern military operations.  Mode 5 will support the Joint Initial Operational (IOC) as defined by the Joint Requirements Oversight Council.

The Navy declared IOC for the E-2D in October 2014 with the first operational deployment in FY15.  The System Development and Demonstration contract completed in FY15 as the program transitions into the production, deployment, and sustainment phase. Throughout the development of the E-2D, the threat has continued to evolve increasing in both capability and capacity.  The E-2D Research, Development, Test and Evaluation budget after IOC reflects the Navy's further investment into the E-2D to ensure that carrier based command and control continues to pace the 2020 and beyond threat in support of Navy and Joint operations around the world.

The program will be aligning the capability development in areas where there are interwoven technologies that leverage each other to provide the most efficient and cost effective means of delivering these capabilities to the warfighters.   The program will deliver these capabilities to the Fleet users on an approximately 24 month release cycle as part of combined Delta System/Software Configuration (DSSC) builds.  The baseline IOC configuration is named DSSC build 1 (DSSC-1).  The DSSC build schedule is outlined below along with the capabilities that are planned to comprise each DSSC build.  If a capability is delayed or accelerated it will move between DSSC builds which will be reflected in updates to this budget. 
 
DSSC-2 Fleet released in August FY16.  DSSC-2 incorporates several technologies developed under the System Development and Demonstration phase which include Dual Transmit Satellite Communications and an IFF technology refresh in preparation for Mode 5 and Mode S.

DSSC-2.1 incorporates IFF Mode 5 capability early release to operational squadrons ahead of formal DSSC-3 release.

DSSC-3 is planned for operational test and Fleet release in FY19.  DSSC-3 is comprised of the following capabilities:

1. The E-2D Accelerated Mid-Term Interoperability Improvement Program (AMIIP) will address the most severe Cooperative Engagement Capability and data link related interoperability issues. This capability will significantly improve the quality of the tactical surveillance picture across all participants, reduce the possibility of track mis-identification and mitigate Blue on Blue engagements. AMIIP provides stable sensor fusion foundation to support sensor/weapon coordination requirements.

2. NIFC enhancements will incorporate weapon system software improvements to implement capabilities and performance improvements needed to meet NIFC increment 2 requirements.  These capabilities come from software development in both the E-2D Classified and NIFC Enhancement and Testing lines.

DSSC-3AR is planned for operational test and Fleet release in FY19. DSSC-3AR is comprised of all capabilities listed in DSSC-3 plus Aerial Refueling (AR).

1. An AR capability will allow the E-2D AHE to receive fuel from various organic and non-organic tanker aircraft. It provides Expanded Battle Space Surveillance and Targeting through significantly enhanced persistence and increased flexibility (range & endurance). AR will better enable the E-2D AHE to fully support current Carrier Strike Group /Joint 24/7 Theater Operations by providing more versatile stationing and/or forward basing options. Previous domestic E-2 concept demonstration effort successfully established the feasibility of tanking behind the F/A-18E/F and KC-130 aircraft under E-2 Squadrons, PE 0204152N.

DSSC-3.1 is planned for Developmental Test (DT)Assist and Fleet release in FY20.  DSSC-3.1 is comprised of the following capabilities:

1. Crypto Modernization/Frequency Remapping: The E-2D Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS) with concurrent Multi-netting will be integrated into the E-2D.  This effort includes replacing the Multifunctional Information Distribution System-Low Volume Terminal (MIDS LVT) radio with MIDS/JTRS that has incorporated Link-16 concurrent Multi-netting (CMN-4) and replacing the JTIDS High Power Amplifier Group with a Link-16 High Power Amplifier which will address Crypto Modernization and Frequency Remapping.

2. Hybrid-Beyond Line of Sight(H-BLOS)SIPRChat will provide a Secret Internet Protocol Router Network (SIPRNet)Chat capability via INMARSAT.

3. E-2D Navigation Warfare (NAVWAR) prevents loss of Global Positioning System (GPS) by using a Controlled Reception Pattern Antenna (CRPA) and antenna electronics (AE) unit which will function to provide GPS access in an Electronic Attack (EA) environment. NAVWAR significantly reduces the likelihood of loss of critical GPS Position, Navigation and Timing functionality that is fundamental to E-2D battlespace awareness and its contributions to multiple link networks. 

DSSC-4 is planned for operational test in FY21 and Fleet release in FY22.  DSSC-4 provides critical capabilities needed to pace the 2020 threat and enabling components of NIFC increment 3.  DSSC-4 is comprised of the following capabilities:

1. The E-2D Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS)Tactical Targeting Networking Technology (TTNT) integrates Advanced Tactical Data Link functionality into the E-2D. This effort includes replacing the MIDS LVT radio with MIDS/JTRS that has incorporated Link-16 Concurrent Multi-Netting and TTNT. MIDS/JTRS TTNT is a key enabler for E-2D sensor netting capability in support of the NIFC mission.

2. The fully integrated E-2D Secret Internet Protocol Router Chat capability will support integration of current collaboration tools including tactical "chat" (text) communications, real-time tasking, and Air Tasking Order distribution. Recent real world operations have demonstrated a migration of Command and Control communications from voice to Internet protocol based networks. 

3. E-2D Data Fusion Phase 1 provides a fusion engine to blend all on-board sensor derived track data (e.g. Electronic Surveillance) with already blended radar, Identify Friend or Foe and Cooperative Engagement Capability track files, enhancing situational awareness and tactical decision making.  Successful E-2D NIFC engagements depend on a clear/unambiguous tactical picture and the shortest possible decision pipeline.

4. The E-2D DSSC-4 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.

5. E-2D Sensor Netting provides fusion of data from off-board sources via a high bandwidth network that will allow E-2D to support the second spiral of performance improvement for NIFC capability.  Additional details are classified.

DSSC-5 is planned for operational test in FY23 and Fleet release in FY24.  DSSC-5 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following capabilities:

1. E-2D Sensor Netting provides fusion of data from off-board sources via a high bandwidth network that will allow E-2D to support the second spiral of performance improvement for NIFC capability.  Additional details are classified. 

2. E-2D Stores Performance Assessment Requested Quality (SPARQ) establishes real-time requirements for E-2D sensor contribution to system of system NIFC solutions. SPARQ expands and optimizes operational employment envelopes, improving Air Wing ability to take advantage of System of System capabilities of NIFC, reducing kill chain timelines.  

3. E-2D Data Fusion Phase 2 provides a fusion engine to blend all off-board tactical data (e.g. Satellite Receiver System data, Fighter to Fighter backlink data) with already fused on-board tracks from the E-2D Data Fusion Phase 1 effort. Completing the Data Fusion of all track sources available to E-2D greatly enhances situational awareness and tactical decision making. Integrating Link-16 Network Participation Group 20 messages improves interoperability between E-2D and participating US Navy fighters, including 5th generation aircraft. This enhances the combat effectiveness of the E-2D, increases situational awareness and shortens kill-chain timeliness (including NIFC).

4. E-2D AN/ALQ-217 Electronic Support Measures (ESM) Combat Identification (CID) upgrades integrates digital receiver and processing technology, enables E-2 multi-ship geo-location and Time Difference Of Arrival with other sensors across L-16 and Tactical Targeting Networking Technology (TTNT), and provides a precision internal clock source to enable netted detection of advanced threat radar systems.  Connectivity to Electronic Warfare (EW) netted sensors will provide multiple nodes, real time, enhanced CID capabilities.

5. The E-2D DSSC-5 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.


DSSC-6 is planned for operational test and Fleet Release in FY26. DSSC-6 provides the capabilities necessary for E-2D to meet NIFC increment 3 requirements and is comprised of the following capabilities:

1. E-2D Theater Combat Identification (CID) including Mission Computer Display Rearchitecture enables the E-2D to distribute Combat Identification (CID) data to the Carrier Strike Group (CSG).  E-2D will receive National Technical Means (NTM) and tactical CID data at all security levels and filter/distribute at the highest possible security levels to the tactical edge.  Using the Open Mission Systems (OMS) design, the new mission computer architecture will provide multi-level security and cyber hardening provisions to support current and planned capabilities. The OMS design will allow faster integration of these capabilities required to pace the evolving threat.

2. The E-2D DSSC 6 Counter Electronic Attack (CEA) capability will allow the E-2D radar system to maintain performance in an advanced hostile intentional electromagnetic interference environment.  The E-2D CEA program will ensure continuous E-2D effectiveness is maintained in an Electronic Attack environment supporting the NIFC capability and overall Navy and Joint Integrated Air and Missile Defense strategy.

3. E-2D Survivability develops additional capabilities for the ALQ-217 ESM. It enables Integrated Fire Control (IFC) in a Highly Contested (HC) environment. This capability will ensure the E-2D can perform its intended mission at locations required to support Naval and Joint force operations.
                                             
                                                 
                                                     Full Scale Fatigue Test
                                                     Full Scale Fatigue Test efforts for the E-2D Advanced Hawkeye Program. The USN requires that a fatigue test be conducted on the E-2D aircraft to determine the design service life of the airframe.  Durability testing is being performed on a test article that is representative of production aircraft.  The objective of the 20,000 equivalent flight hours fatigue test is to identify fatigue critical locations, substantiate the 10,000 flight hours service life for the E-2D airframe fuselage and horizontal stabilizer, and demonstrate that the E-2D aircraft structure satisfies the program service life requirement.
                                                     
                                                         
                                                             17.502
                                                             0
                                                             Funds provided for continued support of Full Scale Fatigue Tests. The test program will continue towards the final goal of 20,000 test hours.  Inspections and analysis will be performed at 500 effective flight hour intervals.  Effort to configure and instrument replacement Outer Wing Panels will continue at the 10,000 hour interval.  Repairs of the test article will be conducted as required.
                                                        
                                                    
                                                     
                                                         
                                                             9.879
                                                             0
                                                             Funds provided for continued support of Full Scale Fatigue Tests. The test program will continue towards the final goal of 20,000 test hours.  Inspections and analysis will be performed at 500 effective flight hour intervals.  Effort to configure and instrument replacement Outer Wing Panels will continue at the 10,000 hour interval.  Repairs of the test article will be conducted as required.
                                                        
                                                         
                                                             10.318
                                                             0
                                                        
                                                         
                                                             10.318
                                                             0
                                                             Funds provided for continued support of Full Scale Fatigue Tests. The test program will continue towards the final goal of 20,000 test hours.  Inspections and analysis will be performed at 500 effective flight hour intervals. Repairs of the test article will be conducted as required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Delta System/Software Configuration (DSSC) Integration, Test and Cyber Program Protection
                                                     Funds integration, engineering risk reduction efforts, developmental and operational test of E-2D. Develops cyber hardening, reaction and restoration defensive capabilities to increase E-2D resiliency in a cyber-warfare contested environment. Perform scans and Security Technical Implementation Guidance (STIGS) to identify vulnerabilities, develop mitigations, and comply with Risk Management Framework (RFM) to achieve and maintain a CyberSAFE certification and an Authority to Operate.
                                                     
                                                         
                                                             15.266
                                                             0
                                                             Funding provided for the continuation of DSSC-3 risk reduction integration and engineering test.
                                                        
                                                    
                                                     
                                                         
                                                             15.098
                                                             0
                                                             Funding provided for DSSC 3 Operational Test and fleet release.
                                                        
                                                         
                                                             34.354
                                                             0
                                                        
                                                         
                                                             34.354
                                                             0
                                                             Funding provided to continue engineering risk reduction efforts, conduct DSSC-4 software merge and Aerial Refueling envelope expansion test. Incorporate E-2D Cyber warfare program protection needed to pace the 2020 threat for critical capabilities in support of DSSC builds.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase from FY19 to FY20 due to incorporation of cyber program protection for E-2D.
                                                    
                                                
                                                 
                                                     Aerial Refueling
                                                     Funds the system development and testing to support the incorporation of Aerial Refueling (AR) capability into the E-2D AHE aircraft.  Emphasis during system development is on system redesign, air vehicle design, human systems integration and design, including interior/lighting modifications and seat replacement.  Flight testing is required to evaluate fuel systems changes, aerial refueling capability, field of view, thermal and aerodynamic loads, kinematic performance, and handling qualities. Planned for DSSC-3AR
                                                     
                                                         
                                                             57.961
                                                             0
                                                             Funding provided for developmental flight test to include hardware functionality, handling qualities evaluation and envelope expansion with five threshold tankers (F/A-18,KC-130,KC-10,KC-135 and OMEGA).  Additionally, funding provided for physical configuration audit (PCA).
                                                        
                                                    
                                                     
                                                         
                                                             18.910
                                                             0
                                                             Funding provided for operational test readiness review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No Funding requested in FY20.
                                                    
                                                
                                                 
                                                     E-2D Counter Electronic Attack  (CEA)
                                                     Funds the mission system development and testing of the capability to counter advanced radar electronic attack threats.  The E&MD effort will focus on integration of capabilities in the radar and mission computer display systems that include system integration, and laboratory and flight test validation. Planned for DSSC-4, 5 and 6.
                                                     
                                                         
                                                             22.214
                                                             0
                                                             Funds provided for the continuation of Counter Electronic Attack DSSC-4 software development, mission computer and radar system development to provide the Counter Electronic Attack (CEA) solution. Begin SIL integration. Conduct Test Readiness Review.
                                                        
                                                    
                                                     
                                                         
                                                             20.401
                                                             0
                                                             Program will begin requirements development for DSSC-5 Counter Electronic Attack, Conduct Functional Readiness Review and Execute Developmental Test for DSSC-4 Counter Electronic Attack.
                                                        
                                                         
                                                             24.200
                                                             0
                                                        
                                                         
                                                             24.200
                                                             0
                                                             Funds provided for continuation of DSSC-5 Counter Electronic Attack requirements development. Conduct delta functional readiness review, System Readiness Review and begin Hardware/Software development for DSSC-5 Counter Electronic Attack.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase from FY19 to FY20 due to beginning of hardware/software development.
                                                    
                                                
                                                 
                                                     Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS)Tactical Targeting Networking Technology (TTNT)
                                                     MIDS/JTRS TTNT provides Advanced Tactical Data Link functionality into the E-2D. This effort includes replacing the Multifunctional Information Distribution System - Low Volume Terminal (MIDS LVT) radio with MIDS/JTRS that has incorporated Link-16 concurrent Multi-netting (CMN-4) and TTNT.  MIDS/JTRS TTNT is a key enabler for E-2D sensor netting capability in support of the Naval Integrated Fire Control-Counter Air mission. Planned for DSSC-4.
                                                     
                                                         
                                                             11.539
                                                             0
                                                             Funds provided for continuation of aircraft hardware/software integration development. Conduct Critical Design Review for both TTNT High Power Amplifier and TTNT Integration.
                                                        
                                                    
                                                     
                                                         
                                                             9.781
                                                             0
                                                             Funds provided to conduct TTNT integration test readiness review.
                                                        
                                                         
                                                             3.061
                                                             0
                                                        
                                                         
                                                             3.061
                                                             0
                                                             Funds provided for test readiness review and functional readiness review. Begin developmental test.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY19 to FY20 due to current program plan.
                                                    
                                                
                                                 
                                                     SIPR Chat
                                                     The E-2D Secret Internet Protocol Router (SIPR) Chat capability will support integration of current collaboration tools including tactical "chat" (text) communications, real-time tasking, and Air Tasking Order distribution.  Recent real world operations have demonstrated a migration of Command and Control communications from voice to Internet protocol based networks. A Hybrid Beyond Line of Sight solution that utilizes the same hardware configuration as DSSC-4 has been identified that provides the SIPRChat capability to the fleet beginning in FY20 (DSSC-3.1). The fully integrated SIPRChat solution will field in DSSC-4 beginning FY22.
                                                     
                                                         
                                                             5.279
                                                             0
                                                             Funds provided for continued System Development & Design and conduct Critical Design Review.
                                                        
                                                    
                                                     
                                                         
                                                             2.782
                                                             0
                                                             Funds provided for continued System Development & Design. Conduct Test Readiness Review to support and enable SIPRChat capability.
                                                        
                                                         
                                                             2.837
                                                             0
                                                        
                                                         
                                                             2.837
                                                             0
                                                             Funds provided to conduct Functional Readiness Review and Begin development test. Conduct developmental test assist for DSSC-3.1 H-BLOS SIPRchat solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Naval Integrated Fire Control  (NIFC)
                                                     NIFC requires System of Systems level testing.  Assesses and addresses Naval weapon systems' Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance gaps.
                                                     
                                                         
                                                             37.756
                                                             0
                                                             Funds provided for continued NIFC flight test. Additionally, continues E-2D participation in NIFC increment developmental and operational systems of systems ground, simulation, and flight testing. Continues fleet training development for NIFC capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             25.973
                                                             0
                                                             Funds provided for continued NIFC flight test. Additionally, continues E-2D participation in NIFC-CA increment  developmental and operational systems of systems ground, simulation, and flight testing. Continues fleet training development for NIFC capabilities.
                                                        
                                                         
                                                             25.601
                                                             0
                                                        
                                                         
                                                             25.601
                                                             0
                                                             Funds provided for continued NIFC flight test. Additionally, continues E-2D participation in NIFC increment developmental and operational systems of systems ground, simulation, and flight testing.  Continues fleet training development for NIFC capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Accelerated Mid-Term Interoperability Improvement Program (AMIIP)
                                                     Address the most severe data link related interoperability issues.  This capability will significantly improve the quality of the tactical surveillance picture, reduce the possibility of leakers, mitigate Blue on Blue engagements and mid-identification of tracks.  Provides stable sensor fusion foundation to support sensor/weapon coordination requirements. Planned for DSSC-3.
                                                     
                                                         
                                                             3.627
                                                             0
                                                             Funds provided to complete software integration development and flight test.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No Funding requested in FY20.
                                                    
                                                
                                                 
                                                     Sensor Netting
                                                     Provides fusion of data from off-board sources via a high bandwidth network that will allow E-2D to support second spiral of performance improvements for Naval Integrated Fire Control Testing (NIFC) capabilities.  Additional details are classified. Planned for DSSC-5; however, an Early Operational Capability (EOC) of this weapon system improvement is planned for DSSC-4 (software only capabilities to deliver to the fleet) & the full capabilities will be delivered in DSSC-5.
                                                     
                                                         
                                                             15.390
                                                             0
                                                             Funds provided for continuation of software development & integration of the mission computer and associated systems to provide the Sensor Netting solution. Conduct System Requirement Review for Sensor Netting DSSC-4 and 5.
                                                        
                                                    
                                                     
                                                         
                                                             17.535
                                                             0
                                                             Funds provided for completion of system requirements development for Sensor Netting DSSC 4. Continuation of software development & integration of the mission computer and associated systems to provide the Sensor Netting solution for DSSC-4.  Program will conduct Preliminary Design Review and Critical Design Review for Sensor Netting DSSC-4. Start software development and integration for Sensor Netting DSSC-5. Conduct Integrated Baseline Review and Preliminary Design Review for Sensor Netting DSSC-5.
                                                        
                                                         
                                                             18.703
                                                             0
                                                        
                                                         
                                                             18.703
                                                             0
                                                             Funds provided for the continuation of software development & integration of the mission computer and associated systems to provide the Sensor Netting DSSC-5 solution. Program will conduct SIL Testing, Test Readiness Review (TRR) and Functional Readiness Review of the DSSC-4 solution, including completion of Developmental Testing (DT) prior to integration into the DSSC-4 final build. In addition, program will conduct Critical Design Review of the DSSC-5 solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY19 to FY20 due to current program plan.
                                                    
                                                
                                                 
                                                     Data Fusion
                                                     E-2D Data Fusion and Fighter to Fighter Backlink are complementary capabilities to be integrated together, therefore, Fighter to Fighter has been incorporated as part of Data Fusion Phase 2.

E-2D Data Fusion Phase 1 provides a fusion engine to blend all on-board sensor derived track data (e.g. Electronic Surveillance) with already blended radar, Identify Friend or Foe and Cooperative Engagement Capability track files, enhancing situational awareness and tactical decision making.  Successful E-2D NIFC engagements depend on a clear/unambiguous tactical picture and the shortest possible decision pipeline. Planned for DSSC-4.

E-2D Data Fusion Phase 2 provides a fusion engine to blend all off-board tactical data (e.g. Satellite Receiver System data, Fighter to Fighter backlink data) with already fused on-board tracks from the E-2D Data Fusion Phase 1 effort. Completing the Data Fusion of all track sources available to E-2D greatly enhances situational awareness and tactical decision making. Integrating Link-16 Network Participation Group 20 messages which improves interoperability between E-2D and participating US Navy fighters, including 5th generation aircraft. This enhances the combat effectiveness of the E-2D, increases situational awareness and shortens kill-chain timeliness (including NIFC). Planned for DSSC-5
                                                     
                                                         
                                                             26.922
                                                             0
                                                             Funds provided to continue Phase 1 trade studies for the requirement development/system integration development. Program will conduct system requirements review for Phase 1.
                                                        
                                                    
                                                     
                                                         
                                                             22.563
                                                             0
                                                             Funds provided for Phase 1 to begin systems engineering and integration. Program will conduct preliminary design review and critical design review for Phase 1. Program will begin requirements development for Phase 2 and conduct a system requirements review and preliminary design review for Phase 2.
                                                        
                                                         
                                                             27.508
                                                             0
                                                        
                                                         
                                                             27.508
                                                             0
                                                             Funds provided to continue Phase 1 systems engineering and integration. Program will conduct test readiness review, functional readiness review and begin SIL test for Phase 1. Program will begin systems engineering and integration for Phase 2 and conduct critical design review for Phase 2.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY19 to FY20 due to current program plan.
                                                    
                                                
                                                 
                                                     Navigation Warfare (NAVWAR)
                                                     E-2D Navigation Warfare (NAVWAR) prevents loss of Global Positioning System (GPS) by using a Controlled Reception Pattern Antenna (CRPA) and Antenna Electronics (AE) unit which will function to provide GPS access in an Electronic Attack (EA) environment.  NAVWAR significantly reduces the likelihood of loss of critical GPS Position, Navigation and Timing functionality that is fundamental to E-2D battlespace awareness and its contributions to multiple link networks. Without NAVWAR capability, the E-2D AHE will be unable to provides its services in GPS contested airspace, putting Navy units at unacceptable risk and hindering Joint operational flexibility.  NAVWAR capability will allow the E-2D AHE to operate in areas where signal disruption and jamming would prohibit unprotected GPS reception.  With this new capability, the E-2D AHE will be able to provide continuous operations in a degraded GPS environment for mission areas that depend on GPS for precise position, navigation, and timing.  Planned for DSSC-3.1.
                                                     
                                                         
                                                             9.095
                                                             0
                                                             Funds provided to continue system engineering and integration development. Program will conduct System Requirements Review/System Functional Review, Preliminary Design Review and Critical Design Review. Begin hardware & software development. Begin SIL test.
                                                        
                                                    
                                                     
                                                         
                                                             8.571
                                                             0
                                                             Funds provided to continue SIL test. Conduct Test Readiness Review, Functional Readiness Review and begin Developmental Test.
                                                        
                                                         
                                                             8.169
                                                             0
                                                        
                                                         
                                                             8.169
                                                             0
                                                             Funds provided to continued developmental test.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY19 to FY20 due to current program plan.
                                                    
                                                
                                                 
                                                     Stores Performance Assessment Requested Quality (SPARQ)
                                                     E-2D Stores Performance Assessment Requested Quality (SPARQ) establishes real-time requirements for E-2D sensor contribution to system of systems Naval Integrated Fire Control (NIFC) solutions. SPARQ expands and optimizes operational employment envelopes, improving Air Wing ability to take advantage of system of systems capabilities of NIFC, reduces operational workload and latency of execution. Planned for DSSC-5.
                                                     
                                                         
                                                             8.676
                                                             0
                                                             Funds provided for continuation of system requirements development. Start of software development of the mission computer and associated systems to provide the SPARQ solution.  Program will conduct System Requirements Review and Integrated Baseline Review.
                                                        
                                                    
                                                     
                                                         
                                                             8.003
                                                             0
                                                             Funds provided for completion of system requirements development. Continuation of software development of the mission computer and associated systems to provide the SPARQ solution.  Program will conduct Integrated Baseline Review and Preliminary Design Review.
                                                        
                                                         
                                                             7.806
                                                             0
                                                        
                                                         
                                                             7.806
                                                             0
                                                             Funds provided for continuation of software development of the mission computer and associated systems to provide the SPARQ solution.  Program will conduct Critical Design Review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Theater Combat Identification (CID)
                                                     E-2D Theater Combat Identification (CID) including Mission Computer Display Rearchitecture enables the E-2D to distribute Combat Identification (CID) data to the Carrier Strike Group (CSG).  E-2D will receive National Technical Means (NTM) and tactical CID data at all security levels and filter/distribute at the highest possible security levels to the tactical edge.  Using the Open Mission Systems (OMS) design, the new mission computer architecture will provide multi-level security and cyber hardening provisions to support current and planned capabilities. The OMS design will allow faster integration of these capabilities required to pace the evolving threat.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             17.608
                                                             0
                                                        
                                                         
                                                             17.608
                                                             0
                                                             New Start. Funds provided to conduct Integrated Baseline Review. Begin requirements development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 is first year of funding for E-2D Theater Combat Identification (CID).
                                                    
                                                
                                                 
                                                     ALQ-217 Electronic Support Measures Upgrade & Survivability
                                                     ALQ-217 digital upgrade greatly enhances Combat Identification (CID), battle space awareness, and effectiveness of blue forces.  Expands capabilities of ALQ-217 hardware and software to enable defensive countermeasures to enable Carrier Strike Group (CSG) Air Defense in Highly Contested (HC) environments. Planned for DSSC-5.
E-2D Survivability develops additional capabilities for the ALQ-217 ESM. This capability is required to ensure the E-2D can perform its intended mission at locations required to support Naval and Joint Force operations.  Planned for DSSC-6.
                                                     
                                                         
                                                             26.713
                                                             0
                                                             Funds provided for system requirements development to  provide increase Electronic Support Measures (ESM)capability against advanced enemy threats.
                                                        
                                                    
                                                     
                                                         
                                                             30.434
                                                             0
                                                             Funds provided for the continuation of ALQ217 ESM requirements development. Will begin hardware and software development & integration,  conduct Preliminary Design Review and Critical Design Review.
                                                        
                                                         
                                                             43.053
                                                             0
                                                        
                                                         
                                                             43.053
                                                             0
                                                             Funds provided for the continuation of ALQ217 ESM hardware and software development & integration. Will conduct Functional Readiness Review and perform Chamber ground tests.

Funds provided for Survivability requirements development and will conduct Systems Requirements Review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY19 to FY20 due to revised program plan to incorporate survivability.
                                                    
                                                
                                                 
                                                     Crypto Modernization/Frequency Remapping
                                                     The E-2D Multifunctional Information Distribution System/Joint Tactical Radio System (MIDS/JTRS) with concurrent Multi-netting will be integrated into the E-2D.  This effort includes replacing the Multifunctional Information Distribution System-Low Volume Terminal (MIDS LVT) radio with MIDS/JTRS that has incorporated Link-16 concurrent Multi-netting (CMN-4) and replacing the JTIDS High Power Amplifier Group with a Link-16 High Power Amplifier which will address Crypto Modernization and Frequency Remapping. Planned for DSSC-3.1.
                                                     
                                                         
                                                             15.900
                                                             0
                                                             Funds are provided to begin hardware & software development & integration. Conduct Critical Design Review and prepare for Test Readiness Review.
                                                        
                                                    
                                                     
                                                         
                                                             8.635
                                                             0
                                                             Funds are provided to continue hardware & software development & integration and conduct Test Readiness Review and Functional Readiness Review. Begin developmental test.
                                                        
                                                         
                                                             9.534
                                                             0
                                                        
                                                         
                                                             9.534
                                                             0
                                                             Funds are provided for completion of developmental test assist.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY19 to FY20 due to current program plan.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0195
                                                     E-2D AHE
                                                     
                                                         987.313
                                                         1174.371
                                                         870.612
                                                         870.612
                                                         839.757
                                                         1011.019
                                                         1233.669
                                                         195.638
                                                         0.000
                                                         18392.796
                                                    
                                                
                                                 
                                                     APN/0605
                                                     Initial Spares - E-2
                                                     
                                                         10.350
                                                         12.497
                                                         6.926
                                                         6.926
                                                         3.632
                                                         3.395
                                                         3.115
                                                         3.110
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0544
                                                     E-2 Series
                                                     
                                                         53.713
                                                         82.980
                                                         117.059
                                                         117.059
                                                         184.307
                                                         243.124
                                                         240.587
                                                         265.830
                                                         785.310
                                                         3468.675
                                                    
                                                
                                            
                                             Milestone C Acquisition Strategy was approved by Milestone Decision Authority, Under Secretary of Defense for Acquisition, Technology and Logistics (USD(AT&L)) on 29 Dec 2008.  Milestone C approval to proceed into Production and Deployment was given 11 June 2009 by USD (AT&L).  Certification for entrance into Initial Operational Test & Evaluation was received on 06 Feb 2012.  Full Rate Production Acquisition Strategy approved on 20 August 2012.  Initial Operational Test & Evaluation concluded 1 October 2012.  Successfully held a Defense Acquisition Board for Full Rate Production.  Received a successful decision to enter into Full Rate Production on 01 March 2013.  Initial Operational Capability achieved on 10 October 2014.
                                             Successfully held a Gate 6 review on 23 January 2018.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Totals may not add due to rounding.
Primary Software Development, Navy Syst Mgt Activity cost category increased due to fact of life changes in contract award.
                                                     
                                                         
                                                             Primary Hardware-Fatigue
                                                             C
                                                             CPFF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 29.652
                                                                 
                                                                     16.703
                                                                     2018-02
                                                                
                                                                 
                                                                     9.530
                                                                     2018-11
                                                                
                                                                 
                                                                     9.302
                                                                
                                                                 
                                                                     9.302
                                                                     2019-11
                                                                
                                                                 53.619
                                                                 118.806
                                                                 118.806
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev-AMIIP/SIPRChat & TTNT
                                                             C
                                                             CPIF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 99.084
                                                                 
                                                                     9.898
                                                                     2018-06
                                                                
                                                                 
                                                                     4.122
                                                                     2019-02
                                                                
                                                                 
                                                                     5.898
                                                                
                                                                 
                                                                     5.898
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 119.002
                                                                 119.002
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev-TTNT
                                                             SS
                                                             FFP
                                                             Data Link Solutions
                                                             Cedar Rapids, IA
                                                             
                                                                 20.568
                                                                 
                                                                     1.619
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.187
                                                                 22.187
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev - TTNT
                                                             SS
                                                             CPFF
                                                             ViaSat
                                                             Carlsbad, CA
                                                             
                                                                 5.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.247
                                                                 5.247
                                                            
                                                        
                                                         
                                                             Primary Hardware-Aerial Refueling
                                                             SS
                                                             CPIF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 254.029
                                                                 
                                                                     28.019
                                                                     2017-10
                                                                
                                                                 
                                                                     9.874
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 291.922
                                                                 291.922
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev-NAVWAR
                                                             SS
                                                             CPFF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 2.380
                                                                 
                                                                     7.010
                                                                     2017-12
                                                                
                                                                 
                                                                     4.144
                                                                     2018-12
                                                                
                                                                 
                                                                     4.910
                                                                
                                                                 
                                                                     4.910
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 18.444
                                                                 18.444
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev -TTNT
                                                             SS
                                                             CPFF
                                                             NorthStar Scientific Corp.
                                                             Kapole, HI
                                                             
                                                                 8.634
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.634
                                                                 8.634
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev -CMFR
                                                             C
                                                             CPFF
                                                             Northrop Grumman Corporation
                                                             Melbourne, FL
                                                             
                                                                 3.200
                                                                 
                                                                     4.334
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.534
                                                                 7.534
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev - ESM
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             New York, NY
                                                             
                                                                 6.043
                                                                 
                                                                     9.614
                                                                     2018-06
                                                                
                                                                 
                                                                     16.650
                                                                     2018-12
                                                                
                                                                 
                                                                     18.298
                                                                
                                                                 
                                                                     18.298
                                                                     2019-12
                                                                
                                                                 17.550
                                                                 68.155
                                                                 68.155
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev - Theater CID
                                                             C
                                                             CPIF
                                                             Navy Syst Mgt Activity
                                                             Arlingron, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.338
                                                                
                                                                 
                                                                     10.338
                                                                     2019-12
                                                                
                                                                 243.409
                                                                 253.747
                                                                 253.747
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev - Cyber
                                                             C
                                                             CPIF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.780
                                                                
                                                                 
                                                                     7.780
                                                                     2019-12
                                                                
                                                                 119.960
                                                                 127.740
                                                                 127.740
                                                            
                                                        
                                                         
                                                             Training Development
                                                             SS
                                                             FFP
                                                             Rockwell Collins
                                                             Cedar Rapids, IA
                                                             
                                                                 17.624
                                                                 
                                                                     14.178
                                                                     2017-12
                                                                
                                                                 
                                                                     1.903
                                                                     2018-12
                                                                
                                                                 
                                                                     1.740
                                                                
                                                                 
                                                                     1.740
                                                                     2019-12
                                                                
                                                                 13.039
                                                                 48.484
                                                                 48.484
                                                            
                                                        
                                                         
                                                             Primary Software Dev - Thearter CID
                                                             C
                                                             CPIF
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.356
                                                                
                                                                 
                                                                     5.356
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.356
                                                                 5.356
                                                            
                                                        
                                                         
                                                             Primary Software Dev - Various
                                                             Various
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 83.394
                                                                 
                                                                     25.215
                                                                     2017-12
                                                                
                                                                 
                                                                     25.847
                                                                     2018-12
                                                                
                                                                 
                                                                     26.453
                                                                
                                                                 
                                                                     26.453
                                                                     2019-12
                                                                
                                                                 490.937
                                                                 651.846
                                                                 651.846
                                                            
                                                        
                                                         
                                                             Primary Software Development - ESM
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             New York, NY
                                                             
                                                                 2.990
                                                                 
                                                                     5.000
                                                                     2017-12
                                                                
                                                                 
                                                                     9.607
                                                                     2018-12
                                                                
                                                                 
                                                                     9.866
                                                                
                                                                 
                                                                     9.866
                                                                     2019-12
                                                                
                                                                 16.737
                                                                 44.200
                                                                 44.200
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.913
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.227
                                                                     2018-12
                                                                
                                                                 
                                                                     3.766
                                                                
                                                                 
                                                                     3.766
                                                                     2019-12
                                                                
                                                                 9.069
                                                                 14.975
                                                                 14.975
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3603.253
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3603.253
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Totals may not add due to rounding.
                                                     
                                                         
                                                             Software Development
                                                             Various
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 23.420
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-12
                                                                
                                                                 1.204
                                                                 25.224
                                                                 25.224
                                                            
                                                        
                                                         
                                                             Software Development-SN
                                                             C
                                                             CPFF
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 7.735
                                                                 
                                                                     12.793
                                                                     2017-12
                                                                
                                                                 
                                                                     14.368
                                                                     2018-12
                                                                
                                                                 
                                                                     13.023
                                                                
                                                                 
                                                                     13.023
                                                                     2019-12
                                                                
                                                                 27.601
                                                                 75.520
                                                                 77.520
                                                            
                                                        
                                                         
                                                             Software Development-Data Fusion
                                                             C
                                                             CPFF
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 16.340
                                                                 
                                                                     22.491
                                                                     2017-12
                                                                
                                                                 
                                                                     12.214
                                                                     2018-12
                                                                
                                                                 
                                                                     12.340
                                                                
                                                                 
                                                                     12.340
                                                                     2019-12
                                                                
                                                                 32.845
                                                                 96.230
                                                                 96.230
                                                            
                                                        
                                                         
                                                             Software Development-CEA
                                                             C
                                                             CPFF
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 2.022
                                                                 
                                                                     1.822
                                                                     2017-12
                                                                
                                                                 
                                                                     1.343
                                                                     2018-12
                                                                
                                                                 
                                                                     2.552
                                                                
                                                                 
                                                                     2.552
                                                                     2019-12
                                                                
                                                                 0.500
                                                                 8.239
                                                                 8.239
                                                            
                                                        
                                                         
                                                             Software Development - SPARQ
                                                             C
                                                             CPFF
                                                             Navy Syst Mgt Activity
                                                             Arlington, VA
                                                             
                                                                 6.017
                                                                 
                                                                     7.651
                                                                     2017-12
                                                                
                                                                 
                                                                     7.163
                                                                     2018-12
                                                                
                                                                 
                                                                     6.930
                                                                
                                                                 
                                                                     6.930
                                                                     2019-12
                                                                
                                                                 11.583
                                                                 39.344
                                                                 39.344
                                                            
                                                        
                                                         
                                                             Software Development-SIPRChat
                                                             WR
                                                             SPAWAR
                                                             San Diego
                                                             
                                                                 11.333
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.333
                                                                 11.333
                                                            
                                                        
                                                         
                                                             Software Development-TTNT
                                                             SS
                                                             CPIF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 0.200
                                                                 
                                                                     1.583
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.783
                                                                 1.783
                                                            
                                                        
                                                         
                                                             Software Development-NAVWAR
                                                             SS
                                                             CPIF
                                                             Northrop Grumman Corporation (NGC)
                                                             Melbourne, FL
                                                             
                                                                 2.900
                                                                 
                                                                     0.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.418
                                                                     2018-12
                                                                
                                                                 
                                                                     0.070
                                                                
                                                                 
                                                                     0.070
                                                                     2019-12
                                                                
                                                                 0.320
                                                                 4.258
                                                                 4.258
                                                            
                                                        
                                                         
                                                             Software Development - ESM
                                                             SS
                                                             CPIF
                                                             Northrop Grumman Corporation
                                                             Melbourne, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.241
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.241
                                                                 1.241
                                                            
                                                        
                                                         
                                                             Software Development - CMFR
                                                             C
                                                             CPFF
                                                             Northrop Grumman Corporation
                                                             Melbourne, FL
                                                             
                                                                 1.748
                                                                 
                                                                     9.416
                                                                     2018-07
                                                                
                                                                 
                                                                     4.467
                                                                     2018-12
                                                                
                                                                 
                                                                     9.137
                                                                
                                                                 
                                                                     9.137
                                                                     2019-12
                                                                
                                                                 9.137
                                                                 33.905
                                                                 33.905
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Naval Air Warfare Center Aircraft Division (NAWCAD
                                                             Pax River, MD
                                                             
                                                                 128.141
                                                                 
                                                                     17.848
                                                                     2017-11
                                                                
                                                                 
                                                                     15.750
                                                                     2018-12
                                                                
                                                                 
                                                                     16.067
                                                                
                                                                 
                                                                     16.067
                                                                     2019-12
                                                                
                                                                 70.742
                                                                 248.548
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Naval Air Warfare Center Training Systems Division
                                                             Orlando, FL
                                                             
                                                                 12.545
                                                                 
                                                                     0.472
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 13.817
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.227
                                                                 
                                                                     0.496
                                                                     2017-11
                                                                
                                                                 
                                                                     0.509
                                                                     2018-11
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2019-11
                                                                
                                                                 0.120
                                                                 18.472
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.772
                                                                 
                                                                     3.149
                                                                     2017-11
                                                                
                                                                 
                                                                     3.035
                                                                     2018-11
                                                                
                                                                 
                                                                     2.943
                                                                
                                                                 
                                                                     2.943
                                                                     2019-11
                                                                
                                                                 18.206
                                                                 38.105
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support ETS
                                                             C
                                                             CPFF
                                                             Precise
                                                             Lexington Park, MD
                                                             
                                                                 0.390
                                                                 
                                                                     1.258
                                                                     2018-01
                                                                
                                                                 
                                                                     2.477
                                                                     2019-01
                                                                
                                                                 
                                                                     1.481
                                                                
                                                                 
                                                                     1.481
                                                                     2020-01
                                                                
                                                                 9.403
                                                                 15.009
                                                                 15.009
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.544
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.544
                                                            
                                                        
                                                         
                                                             Prior Year Support costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 110.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 110.150
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Totals may not add due to rounding.
Developmental Test & Evaluation (T&E), Developmental T&E (Engineering & Technical Services) and Operational T&E - various contractors and award dates throughout the fiscal year. FY20 NAWCAD Pax increased funding due to scheduled Fleet Release for DSSC-3 & DSSC-4 Software merge.
Operational T&E requirement increase from FY19 to FY20 due to scheduled test for NIFC.
                                                     
                                                         
                                                             Developmental T&E
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 194.590
                                                                 
                                                                     47.791
                                                                     2017-11
                                                                
                                                                 
                                                                     40.051
                                                                     2018-11
                                                                
                                                                 
                                                                     44.050
                                                                
                                                                 
                                                                     44.050
                                                                     2019-11
                                                                
                                                                 351.598
                                                                 678.080
                                                            
                                                        
                                                         
                                                             Developmental T&E
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 36.380
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 36.680
                                                            
                                                        
                                                         
                                                             Developmental T&E - ROR
                                                             SS
                                                             CPFF
                                                             Northrop Grumman Corporation(NGC)
                                                             Melbourne, FL
                                                             
                                                                 7.272
                                                                 
                                                                     5.980
                                                                     2017-11
                                                                
                                                                 
                                                                     2.500
                                                                     2018-11
                                                                
                                                                 
                                                                     3.186
                                                                
                                                                 
                                                                     3.186
                                                                     2019-12
                                                                
                                                                 21.088
                                                                 40.026
                                                                 40.026
                                                            
                                                        
                                                         
                                                             Developmental T&E ETS
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 11.169
                                                                 
                                                                     1.703
                                                                     2018-02
                                                                
                                                                 
                                                                     1.618
                                                                     2019-02
                                                                
                                                                 
                                                                     2.227
                                                                
                                                                 
                                                                     2.227
                                                                     2020-02
                                                                
                                                                 14.047
                                                                 30.764
                                                                 30.764
                                                            
                                                        
                                                         
                                                             Operational T&E
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 24.773
                                                                 
                                                                     2.801
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 1.650
                                                                 29.224
                                                                 29.224
                                                            
                                                        
                                                         
                                                             Operational T&E
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.481
                                                                 
                                                                     1.013
                                                                     2017-11
                                                                
                                                                 
                                                                     6.347
                                                                     2018-11
                                                                
                                                                 
                                                                     12.670
                                                                
                                                                 
                                                                     12.670
                                                                     2019-11
                                                                
                                                                 79.400
                                                                 109.911
                                                            
                                                        
                                                         
                                                             Test Assets
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.601
                                                                 
                                                                     12.783
                                                                     2017-11
                                                                
                                                                 
                                                                     1.131
                                                                     2018-11
                                                                
                                                                 
                                                                     1.152
                                                                
                                                                 
                                                                     1.152
                                                                     2019-12
                                                                
                                                                 7.257
                                                                 28.924
                                                            
                                                        
                                                         
                                                             Prior Year T&E costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 73.994
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 73.994
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Totals may not add due to rounding.
Contractor Engineering Support, Government Engineering Support, Program Support and Travel - various contractors and/or award dates throughout fiscal year.
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.089
                                                                 
                                                                     0.350
                                                                     2017-10
                                                                
                                                                 
                                                                     0.329
                                                                     2018-10
                                                                
                                                                 
                                                                     0.397
                                                                
                                                                 
                                                                     0.397
                                                                     2019-10
                                                                
                                                                 1.761
                                                                 5.926
                                                            
                                                        
                                                         
                                                             Program Mgmt Supt
                                                             Various
                                                             Vsrious
                                                             Various
                                                             
                                                                 0.094
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.094
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 66.614
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 66.614
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604234N_3051_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE4.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE5.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE6.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE7.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE8.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE9.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE10.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE11.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE12.PNG
                                            
                                             
                                                 R4_2020PB_0604234N_3051_FILE13.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     E-2D Adv Hawkeye Delta Systems/Software Configuration (DSSC) Builds
                                                     
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: DSSC-3 Capability Dev & Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: Software Merge - DSSC-3
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: DSSC-3.1 Capability Dev & Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: Software Merge - DSSC-3.1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: DSSC-4 Capability Dev & Testing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: Software Merge DSSC-4
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: DSSC-5 Capability Dev & Testing
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: Software Merge DSSC-5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC- 2.1  Fleet Release
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-3 Operational Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-3 Fleeet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-3.1 Fleet Release
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-4 Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-4 Fleet Release
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-5 Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: DSSC-5 Fleet Release
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot VI CA
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot VII CA
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot VIII CA
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot IX CA
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot X CA
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Milestones - FRP Lot XI CA
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP III (4 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP IV (5 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP IV (1 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP V (4 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP V (2 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VI (3 A/C)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VI (2 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VII (3 A/C)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VII (1 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VIII (3 A/C)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP VIII (1 A/C)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries - FRP IX (3 A/C)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D Adv Hawkeye Aerial Refueling
                                                     
                                                         
                                                             System Development: Hardware/Software Development: Aerial Refueling - Engineering & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Aerial Refueling - Physical Configuration Audit
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Aerial Refueling - Operational Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Flight Test: Developmental Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Flight Test: Developmental Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Flight Test: Opertational Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D Counter Electronic Attack
                                                     
                                                         
                                                             System Development: Software Development DSSC 4: Counter Electronic Attack - SW Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development DSSC 4: Counter Electronic Attack - SIL Integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development DSSC 4: Counter Electronic Attack - TRR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development DSSC 4: Counter Electronic Attack - FRR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development DSSC 4: Counter Electronic Attack - Delta FRR
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - Requirements Development
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - HW/SW Development
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - System Requirement Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 5: Counter Electronic Attack - Functional Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 6: Counter Electronic Attack - Requirements Development
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 6: Counter Electronic Attack - System Requirement Review
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Requirement Development DSSC 6: Counter Electronic Attack - HW/SW Development
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: Developmental T&E DSSC 4: Counter Electronic Attack - DT&E
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: Developmental T&E DSSC 5: Counter Electronic Attack - SIL Integration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: Developmental T&E DSSC 5: Counter Electronic Attack - DT&E
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: DSSC Integration & Test: DSSC-4 Dev Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: DSSC Integration & Test: DSSC-5 Dev Test
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: DSSC Integration & Test: DSSC-4 Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation DSSC: DSSC Integration & Test: DSSC-5 Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D MIDS/JTRS Tactical Targeting Networking Technology (TTNT)
                                                     
                                                         
                                                             System Development & Design: TTNT HPA Development & Design: TTNT High Power Amplifier Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Design: TTNT HPA Development & Design: TTNT High Power Amplifier Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Design: TTNT MIDS/JTRS TTNT Integration: TTNT - Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Design: TTNT MIDS/JTRS TTNT Integration: TTNT -Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Design: TTNT MIDS/JTRS TTNT Integration: TTNT - Functional Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Design: TTNT MIDS/JTRS TTNT Integration: TTNT - Production Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: MIDS/JTRS TTNT Developmental Test/Operational Test: MIDS/JTRS/TTNT - Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: MIDS/JTRS TTNT Developmental Test/Operational Test: MIDS/JTRS/TTNT - Developmental Test DSSC 4
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: MIDS/JTRS TTNT Developmental Test/Operational Test: MIDS/JTRS/TTNT Operational Test DSSC 4
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D SIPRChat
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: SIPRChat - Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: SIPRChat -Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: SIPRChat - Functional Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test/Operational Test: Developmental Test for DSSC-3.1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test/Operational Test: Developmental Test
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test/Operational Test: Developmental Test DSSC-3.1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test/Operational Test: Developmental Test DSSC-4
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test/Operational Test: Operational Test  DSSC-4
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Accelerated  Mid-Term Interoperability Improvement Program (AMIIP)
                                                     
                                                         
                                                             Test & Evaluation: Technical Evaluation: Developmental Test DSSC-3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Operational Test  DSSC-3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Sensor Netting (SN)
                                                     
                                                         
                                                             Acquisition Milestones: SN DSSC 4: System Requirements Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 4: Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 4: Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 4: Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 4: Functional Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: System Requirements Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: Integrated Baseline Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: SN DSSC 5: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: SW Development and Integrationn  DSSC 4
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: SW  Development and Integration  DSSC 5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: SIL Test DSSC-4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: SIL Test DSSC- 5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: Development Test  SN DSSC-4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: Developmental Test DSSC-4
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: Operational Test DSSC-4
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: Development Test DSSC-5
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluaiton: Operational Test DSSC-5
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Data Fusion Phase 1
                                                     
                                                         
                                                             System Requirements Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Functional Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Data Fusion Phase 2: System Requirement Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Data Fusion Phase 2: Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Data Fusion Phase 2: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Data Fusion Phase 2: Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Data Fusion Phase 2: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Development & Integration  Data Fusion Phase 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Development & Integration Data Fusion Phase 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Systems Engineering & Integration  Data Fusion Phase 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: System Engineering & Integration Data Fusion Phase 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: SIL Test  Data Fusion Phase 1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Risk Reduction Interoperability Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: SIL Test Data Fusion Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test - Data Fusion Phase 1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test - Data Fusion Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test  DSSC 4  (Data Fusion Phase 1)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test DSSC 4  (Data Fusion Phase 1)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test DSSC 5 (Data Fusion Phase 2)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test DSSC 5 (Data Fusion Phase 2)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     NAVWAR
                                                     
                                                         
                                                             Acquisition Milestones: System Rquirements Review/System Functional Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Preliminary Design Review/Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Test Readiness Reivew/Functional Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Systems Engineering & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Software Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: System Integration Lab Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test DSSC-3.1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     SPARQ
                                                     
                                                         
                                                             Acquisition Milestones: System Requirements Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Integrated Baseline Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Software Development and Integration
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: SIL Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test DSSC-5
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test DSSC-5
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     ALQ-217 Electronic Support Measures (ESM)/Survivability
                                                     
                                                         
                                                             Acquisition Milestones: ALQ-217 ESM: System Requirements Review 2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: ALQ-217 ESM: Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: ALQ-217 ESM: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: ALQ-217 ESM: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Survivability: System Requirements Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Survivability: Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Survivability: Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Survivability: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: ALQ-217  ESM: Requirements Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: ALQ-217  ESM: HW/SW Development & Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Survivability: Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Survivability: HW/SW Development & Integration
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ALQ-217 ESM: ChamberTest  1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ALQ-217 ESM: Chamber Test 2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ALQ-217 ESM: Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Survivability: Chamber Test 3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Survivability: Chamber Test 4
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Survivability: Developmental Test
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ALQ-217 ESM DSSC Integration Test: Developmental Test DSSC-5
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ALQ-217 ESM DSSC Integration Test: Operational Test DSSC-5
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D Crypto Modernization/Frequency Remapping
                                                     
                                                         
                                                             Acquisition Milestones: Critical Desing Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Functional Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test DSSC-3.1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     E-2D Theater Combat Identification (CID)
                                                     
                                                         
                                                             Acquisition Milestones: Integrated Baseline Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: System Requirement Review/System Functional Review
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Requirements Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development & Design: Hardware/Software Development and Integration
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                         Congressional Adds
                                         
                                             17.879
                                             9.657
                                             12.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             39.536
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add. Program Increase for E-2D Advanced Hawkeye(AHE) radar development
                                             Congressional Add.  The E-2D Advanced Hawkeye and associated APY-9 radar meet the requirements specified in the Capabilities Development Document (CDD), including detection ranges, detection velocities, and tracking accuracies, verified through extensive developmental and operational flight testing and deployed operations. Program increase for E-2D advanced radar development to stay ahead of the evolving threat.
                                             
                                                 
                                                     Radar Enhancements
                                                     
                                                         9.657
                                                         Funding applied to research and development efforts to mature technologies in support of next generation radar and 
sensor systems.
                                                    
                                                     
                                                         0.000
                                                         Continue research and development efforts to mature technologies in support of next generation radar and sensor systems.
                                                    
                                                
                                                 
                                                     E-2D Hawkeye Advanced Radar
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         12.000
                                                         N/A
                                                    
                                                
                                            
                                             Program increase to continue improving radar capability of the E-2D Hawkeye to stay ahead of the evolving threat. Planned investments in the E-2D, APY-9 radar and new antenna technology will continue to pace emerging threats.
                                             HG-UESA technology shows great exceptional potential for future E-2D missions and the next generation Airborne Early Warning platform.
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                                                     Test and Evaluation
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                                 The mission of the AH-1 attack helicopter is to provide rotary wing close air support, anti-armor, armed escort, armed/visual reconnaissance, survivability enhancements, and fire support coordination capabilities under day/night and adverse weather conditions.  The mission of the UH-1 utility helicopter is to provide command and control and combat assault support under day/night and adverse weather conditions and special operations support; supporting arms coordination and aeromedical evacuation. Major modifications for both aircraft include 37 AH-1Ws converted to AH-1Zs, build 152 new AH-1Zs, remanufacture ten (10) H-1N helicopters and build 150 new UH-1Y models.  AH-1Z and UH-1Y models include a 4-bladed, composite rotor system with semi-automatic bladefold, performance-matched transmissions, T700 Engine Digital Electronic Control Units, 4-bladed tail rotors and drive systems, more effective stabilizers, upgraded landing gear, and common, fully integrated cockpits and avionics systems.  These upgrades add 10,000 flight hours to AH-1Z/UH-1Y airframes. The fully integrated cockpits reduce operator workload and improve situational awareness, thus increasing safety and reducing the rate of aircraft attrition.  They provide considerable growth potential for future weapon systems and avionics to significantly increase mission effectiveness and survivability.  The cockpits also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, air-to-ground missile and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduces training requirements.  These upgrades maximize commonality between the two aircraft and provide needed improvements in crew and passenger survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.

This budget is required for follow-on improvements to H-1 aircraft via integration of sensors and weapons, avionics, and air vehicle components that will address deficiencies, systems safety, obsolescence, readiness, reliability, supportability, and relevance in the battlespace. Improvements will include all associated System Configuration Set (SCS) updates as well as integration and testing related to the aircraft platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal years.
                                 
                                     
                                         0.000
                                         58.097
                                         75.951
                                         75.951
                                    
                                     
                                         0.000
                                         54.320
                                         65.359
                                         65.359
                                    
                                     
                                         0.000
                                         -3.777
                                         -10.592
                                         -10.592
                                    
                                     
                                         
                                             -3.777
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -10.600
                                                     -10.600
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.008
                                                     0.008
                                                
                                            
                                        
                                    
                                     FY 2019 includes a Congressional reduction of $3.777 million for unclear budget justification.  

The FY 2020 funding request was reduced by $6.00 million to account for the availability of prior year execution balances. 

The FY 2020 funding was reduced due to internal USMC re-prioritization of funding for higher priority service requirements.  

Funds increase from FY2019 to FY2020 due to flight testing for Target Sight System Block Upgrade with Optimized TopOwl improvements, specifically to address Transfer Alignment for weapons employment and Degraded Visual Environment (DVE)options; to support airworthiness integration of the AIM-9X, Jettison Testing of the Intrepid Tiger (IT-IIV3); correction of software issues associated with the Brite STAR II Laser Spot Tracker (LST); and Distributed Aperture Infrared Countermeasures (DAIRCM) software testing for putting the system under glass.  

Technical:  None

Schedule:  System Configuration Sets (SCS) will be continuously developed and released in conjunction with required hardware obsolescence and capability improvements. Software development as a whole are accounted for separately on the R-3 and are apportioned into development efforts for Avionics and Sensors & Weapons on the R-2a. Software is no longer portrayed separately on the R-2a or R-4 since SCS builds are linked to the development of hardware. The Mission Description section for Avionics and Sensors and Weapons state that SCS is part of each of the projects.
                                
                                 
                                     
                                         3359
                                         H-1 Improvements
                                         
                                             0.000
                                             0.000
                                             54.320
                                             65.359
                                             65.359
                                             77.151
                                             59.678
                                             38.691
                                             14.459
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The objective of H-1 Improvements is to provide follow-on Research, Development, Test and Evaluation efforts in support of all H-1 aircraft.  

Air Vehicle and Engine improvements include analysis of structural data to formulate Damage Limits and Tolerances for structural components to reduce life cycle costs and maintenance workload; and redesign of structural components and drive system components to minimize excessive and premature wear, increase reliability, and improve existing design deficiencies.   Additional air vehicle upgrades include:  redesign of the aircraft power-generating and electrical components (generators, inverters, wiring) to support power requirements for existing and future systems (Aircraft Survivability Equipment, emerging electronic warfare, and Degraded Visual Environment), redesign of the Environmental Control System /Thermal Redesign to support cooling of Technology Refresh Mission Computer and other avionics, redesign to add an auxiliary fuel capability, Intrepid Tiger, and upgrades the UH-1Y cabin floor panels.

Avionics improvements target digital inter-operability, integrated avionics, safety & survivability, and situational awareness for both the pilot and aircrew safety. This includes integrating Joint Battle Command-Platform (JBC-P), Full Motion Video (FMV), Degraded Visual Environment (DVE), Helmet Mounted Display improvements, cockpit displays, precision and GPS non-precision landing capability, Crash Survivable Flight Incident Recorder, collision avoidance, improved Embedded Global Positioning System (EGI), Inertial Navigation System (INS), targeting sensor systems and mission computer.  H-1 capability improvements include improved Aircraft Survivability Equipment (ASE), digital operations & transfer of data, digital interoperability, digital video recording, video and data networking, and information integration with aviation combat elements and Marine Air Ground Task Force elements.  Mandated capability efforts include - Communications, Navigation and Surveillance system/Air Traffic Management (CNS/ATM), Required Navigation Performance/Area Navigation (RNP/RNAV), GPS Selective Availability Anti-Spoofing Module (SAASM), Automatic Dependent Surveillance - Broadcast (ADS-B), Crash Survivable Flight Incident Recorder, development efforts required for Depot standup and incorporation of technology and information protection/Information Assurance in critical avionics and sensor systems.  In addition, the goal is to reduce total ownership cost for H-1 aircraft and related support systems by improving reliability and maintainability of critical flight and avionics systems along with associated peculiar avionics support equipment and incorporating fact-of-life obsolescence solutions. All avionics improvements include related System Configuration Set (SCS) development updates and testing.

Sensors, Weapons and Helmet Mounted Display System improvements include, manufacturing process improvements, hardware and software redesign to improve reliability, improve production methodologies, implement program security initiatives and increase the collective capability to address emerging battlefield threats.   These improvements also address reliability and obsolescence, which collectively enhance Fleet readiness. The technical interface between the aircraft sensor, helmet and weapons is increasingly challenging to effectively employ advanced precision guided weapons and Aircraft Survivability Equipment (ASE) for the interface between the sensors, helmet and precision guided munitions.  These systems require extensive software and hardware upgrades that translate into meaningful, sensor fusion based solutions, to provide both battlefield and situational awareness to the H1 platform. Specifically, the AN/ALQ-30 Target Sight System (TSS) will implement several block upgrade efforts with improvements to the IR Pointer, Laser and Cameras as well as adding capabilities such as Laser Spot Tracker and High Definition Video.  The Optimized TopOwl (OTO) optics upgrades, reliability, additive manufacturing initiatives, will address multiple human factor improvements, to include Degraded Visual Environment (DVE), as well as advanced boresighting and mapping improvements to improve weapons accuracy.  The Digital Interoperability of the Helmet and Sensor will extend to improvements in ASE and Smart Dispense Technologies to improve aircraft survivability.  Radar and Missile Warning improvements, including APR-39D(V)2 and the Distributed Aperture Infrared Countermeasures (DAIRCM), require extensive integration and testing.  Development, test and integration efforts with the Advanced Precision Kill Weapons (APKWS), M299 Launcher improvements, Digital Rocket Launcher (DRL), AIM-9X, the AN/ALQ-231 (V) Intrepid Tiger II Electronic Warfare Pod and the Joint Air-to-Ground Missile (JAGM) Hellfire missile will follow in FY18. Improving and integrating weapon systems will align with these upgrades to improve the overall accuracy, lethality and survivability of the H1 platform. 

These improvements will provide considerable growth potential for future weapon systems, air vehicle improvements, software improvements, and avionics upgrades, which will significantly increase mission effectiveness & survivability, while potentially reducing life cycle costs.  The cockpits will also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, precision guided munitions, and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduce training requirements.  These upgrades maximize commonality between all H-1 Type/Model/Series aircraft and provide needed improvements in crew and passenger reliability, survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.
                                             
                                                 
                                                     Weapons and Sensors Testing and Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.648
                                                             0
                                                             Conduct prototype developmental testing of TSS Block Upgrade initiatives, to include software compatibility and high definition video feed to the Optimized Top Owl HMSD (Helmet Mounted Sight Display).  Conduct HMSD optics testing, digital upgrades and Sensor/ASE interfaces.  Continue enhanced digital capability efforts, Aircraft Survivability Equipment (ASE) improvements, Helmet Mounted Display improvements, with full visor integration and display enhancements,   systems obsolescence mitigation efforts,  as well as opportunities to improve support and test equipment modifications.
                                                        
                                                         
                                                             17.354
                                                             0
                                                        
                                                         
                                                             17.354
                                                             0
                                                             Continue prototype developmental testing of TSS Block Upgrade initiatives, to include software compatibility, transfer alignment corrections and high definition video feed to the Optimized Top Owl HMSD (Helmet Mounted Sight Display).  Conduct HMSD optics testing, digital upgrades and Sensor/ASE interfaces, to include TopOwl integration of binocular optics.  Continue enhanced digital capability efforts, Aircraft Survivability Equipment (ASE) improvements, Helmet Mounted Display improvements, with full visor integration and display enhancements, systems obsolescence mitigation efforts and test Degraded Visual Environment (DVE) solutions with TSS and OTO interfaces.  Conduct testing and evaluation of Intrepid Tiger IT-IIV3 and Distributed Aperture Infrared Countermeasures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding from FY 2019 to FY 2020 due to flight testing requirements for TSS Block Upgrade with OTO improvements, specifically to address Transfer Alignment for weapons employment and DVE options.  Additionally, funds are required to support airworthiness integration of the AIM-9X, Jettison Testing of the Intrepid Tiger (IT-IIV3), and software improvements with the Brite STAR II LST and Distributed Aperture Infrared Countermeasures (DAIRCM).
                                                    
                                                
                                                 
                                                     Air Vehicle and Engines Improvements
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             25.064
                                                             0
                                                             Continue redesign of structural components to minimize excessive and premature wear, increase reliability, increase aircraft load capabilities, and improve existing design deficiencies. Continue redesign of the fuel system.  Continue redesign of the aircraft electrical power-generating components and aircraft re-wiring to support power requirements for existing and future systems to include stores select-ability, future Avionics Survivability Equipment (ASE), emerging Electronic Warfare (EW), and Degraded Visual Environment (DVE) systems. Continue redesign of the Environmental Control Systems/Thermal to support other avionics on the UH-1Y/AH-1Z. Continue redesign of the drive system components (rotor brake/slip ring/standpipe/gearboxes/drive shaft and couplers/chip detectors) to increase reliability and reduce high cost and/or failure rates. Continue upgrades and redesign of main and tail rotor blades.  Continue survivability upgrades (canted forward chaff buckets, blast frag canopy, opaque armor, self-sealing fuel tanks, sump and backing board). Continue UH-1Y structural improvement program to increase capability including Intrepid Tiger, auxiliary fuel, cabin floor boards to prevent corrosion, floor panel access, and other structural reinforcements.
                                                        
                                                         
                                                             27.370
                                                             0
                                                        
                                                         
                                                             27.370
                                                             0
                                                             Continue redesign and initiate test of structural components to minimize excessive and premature wear, increase reliability, increase aircraft load capabilities, and improve existing design deficiencies including: the fuel system; the aircraft electrical power-generating components and aircraft re-wiring to support power requirements for existing and future systems to include stores select-ability, future Avionics Survivability Equipment (ASE), emerging Electronic Warfare (EW), and Degraded Visual Environment (DVE) systems; the Environmental Control Systems/Thermal to support other avionics on the UH-1Y/AH-1Z; the drive system components (rotor brake/slip ring/standpipe/gearboxes/drive shaft and couplers/chip detectors) to increase reliability and reduce high cost and/or failure rates; main and tail rotor blades including tail rotor mast.  Continue survivability upgrades on canted forward chaff buckets, blast frag canopy, opaque armor, self-sealing fuel tanks, sump and backing board. Continue UH-1Y structural improvements to increase capability including auxiliary fuel; cabin floor boards to prevent corrosion; floor panel access and other structural reinforcements. Initiate UH-1Y and AH-1Z structural improvements on composite elevator.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding from FY2019 to FY2020 due to increase in design and test efforts in support of UH-1Y/AH-1Z structural improvement and reinforcement initiatives, component redesign efforts, and survivability upgrades.
                                                    
                                                
                                                 
                                                     Avionics Improvements
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             21.608
                                                             0
                                                             Continue with software integration, Development Testing (DT) and Validation and Verification (V&V) activities associated with SCS.  Support software design changes associated with SCS in support of the new JAGM capability.  Continue to support Avionics Test Facility (ATF).  Initiate development of requirements and software architecture for SCS to include Aircraft Network Switch (ANS), Advanced Data Transfer System (ADTS), AIM-9X, Tactical Secure Voice, Second Generation Anti-Jam Tactical UHF Radio for NATO (SATURN), and Variable Message Format (VMF) Protocol for ARC-210 RT-1939A Radio.  Complete development efforts on the Mission Computer (TRMC) redesign. Continue design, development and testing for digital interoperability improvements, additional waveform functionality, avionics components / systems obsolescence mitigation efforts, peculiar avionics support equipment, automatic test equipment and mission computer SCS improvements, Satellite Communications improvement, Full Motion Video, UH-1Y Aft Cabin Display for situational awareness, portable tablet Marine Air-Ground Task Force (MAGTF) improvements, digital interoperability application of Variable Message Formatting (VMF), Aircraft Dependent Surveillance Broadcast (ADS-B), and additional waveform functionality.  Continue enhancement efforts digital capability efforts, digital map and data storage capabilities, digital video recording, display systems, digital interoperability, digital systems upgrades, avionics regression testing.   Initiate design and development on TAWS, Wireless Intercommunication Systems (WICS), Joint Battlefield Command - Platform (JBC-P), Mobile User Objective System (MUOS) for over the horizon communication, Degraded Visual Environment and collision avoidance capability, Embedded Global Positioning System/Inertial Navigation System (EGI) upgrade for Selective Availability Anti-Spoofing Module (SAASM), GPS non-precision approach capability and GPS signal protection efforts, Crash Survivable Flight Instrument Recorder (CSFIR), and Link tactical data exchange.
                                                        
                                                         
                                                             20.635
                                                             0
                                                        
                                                         
                                                             20.635
                                                             0
                                                             Continue with software integration, Development Testing (DT) and Validation and Verification (V&V) activities associated with SCS.  Support software design changes associated with SCS in support of JAGM and APR-39D(V)2. Continue to support Avionics Test Facility (ATF).  Initiate development of requirements and software architecture for SCS to include Aircraft Network Switch (ANS), Advanced Data Transfer System (ADTS), AIM-9X, Tactical Secure Voice, Second Generation Anti-Jam Tactical UHF Radio for NATO (SATURN), and Variable Message Format (VMF) Protocol for ARC-210 RT-1939A Radio.  Complete development efforts on the Mission Computer (TRMC) redesign. Continue design, development and testing for Digital Interoperability (DI) improvements, avionics components / systems obsolescence mitigation efforts, peculiar avionics support equipment, automatic test equipment and mission computer SCS improvements, Satellite Communications improvement, Link 16 development, Full Motion Video, UH-1Y Aft Cabin Display for situational awareness, portable tablet improvements for Marine Air-Ground Task Force, Aircraft Dependent Surveillance Broadcast (ADS-B), and waveform functionality.  Continue enhancement of digital map and data storage capabilities, digital video recording, display systems, digital systems upgrades, avionics regression testing. Initiate design and development on TAWS, Wireless Intercommunication Systems (WICS), Joint Battlefield Command - Platform (JBC-P), Mobile User Objective System (MUOS) for over the horizon communication, Degraded Visual Environment and collision avoidance capability, Embedded Global Positioning System/Inertial Navigation System (EGI) upgrade for Selective Availability Anti-Spoofing Module (SAASM), GPS non-precision approach capability and GPS signal protection efforts, Crash Survivable Flight Instrument Recorder (CSFIR), and Link tactical data exchange.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in funding from FY2019 to FY2020 due to reduction of hardware development, improvement, and integration efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0178
                                                     UH-1Y/AH-1Z APN1
                                                     
                                                         938.961
                                                         840.437
                                                         62.003
                                                         62.003
                                                         7.353
                                                         7.538
                                                         7.656
                                                         7.795
                                                         0.000
                                                         10666.714
                                                    
                                                
                                                 
                                                     APN/0178C
                                                     UH-1Y/AH-1Z APN1 Advance Procurement
                                                     
                                                         42.082
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         500.478
                                                    
                                                
                                            
                                             Follow-on H-1 Improvements will be developed using cost plus fixed fee type contracts.
                                             Continue hardware and software development and test for follow-on H-1 Improvements.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPFF
                                                             BHTI
                                                             Amarillo, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.051
                                                                     2019-01
                                                                
                                                                 
                                                                     15.172
                                                                
                                                                 
                                                                     15.172
                                                                     2020-01
                                                                
                                                                 37.939
                                                                 70.162
                                                                 70.162
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.685
                                                                     2018-11
                                                                
                                                                 
                                                                     1.094
                                                                
                                                                 
                                                                     1.094
                                                                     2019-11
                                                                
                                                                 3.774
                                                                 5.553
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development
                                                             SS
                                                             CPFF
                                                             BHTI
                                                             Amarillo, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.493
                                                                     2019-02
                                                                
                                                                 
                                                                     2.153
                                                                
                                                                 
                                                                     2.153
                                                                     2020-02
                                                                
                                                                 5.038
                                                                 9.684
                                                                 9.684
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             FP
                                                             Northrup Grumman
                                                             Woodland Hills, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.935
                                                                     2018-11
                                                                
                                                                 
                                                                     12.999
                                                                
                                                                 
                                                                     12.999
                                                                     2019-11
                                                                
                                                                 32.388
                                                                 53.322
                                                                 53.322
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.566
                                                                     2018-11
                                                                
                                                                 
                                                                     5.555
                                                                
                                                                 
                                                                     5.555
                                                                     2019-11
                                                                
                                                                 12.309
                                                                 21.430
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.988
                                                                     2018-11
                                                                
                                                                 
                                                                     2.773
                                                                
                                                                 
                                                                     2.773
                                                                     2019-11
                                                                
                                                                 7.295
                                                                 12.056
                                                            
                                                        
                                                         
                                                             Development Test and Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     19.319
                                                                     2018-11
                                                                
                                                                 
                                                                     23.872
                                                                
                                                                 
                                                                     23.872
                                                                     2019-11
                                                                
                                                                 79.778
                                                                 122.969
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.338
                                                                     2018-11
                                                                
                                                                 
                                                                     0.314
                                                                
                                                                 
                                                                     0.314
                                                                     2019-11
                                                                
                                                                 1.408
                                                                 2.060
                                                                 2.060
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.703
                                                                     2018-11
                                                                
                                                                 
                                                                     1.202
                                                                
                                                                 
                                                                     1.202
                                                                     2019-11
                                                                
                                                                 3.523
                                                                 5.428
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.242
                                                                     2018-10
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     H-1 Improvements
                                                     
                                                         
                                                             Systems Development: Hardware/Software Development: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Test: H-1 Improvements DT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test: H-1 Improvements OT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Contract Awards: Lot 15
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Contract Awards: Lot 16
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Deliveries: Lot 14 FRP Z
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Deliveries: Lot 15 FRP Z
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Deliveries: Lot 16 FRP Z
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
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                                 2020
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                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     146.244
                                     59.806
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     206.050
                                
                                 The mission of the AH-1 attack helicopter is to provide rotary wing close air support, anti-armor, armed escort, armed/visual reconnaissance, survivability enhancements, and fire support coordination capabilities under day/night and adverse weather conditions.  The mission of the UH-1 utility helicopter is to provide command and control and combat assault support under day/night and adverse weather conditions and special operations support; supporting arms coordination and aeromedical evacuation. Major modifications for both aircraft include 37 AH-1Ws converted to AH-1Zs, build 152 new AH-1Zs, remanufacture ten (10) H-1N helicopters and build 150 new UH-1Y models.  AH-1Z and UH-1Y models include a 4-bladed, composite rotor system with semi-automatic bladefold, performance-matched transmissions, T700 Engine Digital Electronic Control Units, 4-bladed tail rotors and drive systems, more effective stabilizers, upgraded landing gear, and common, fully integrated cockpits and avionics systems.  These upgrades add 10,000 flight hours to AH-1Z/UH-1Y airframes. The fully integrated cockpits reduce operator workload and improve situational awareness, thus increasing safety and reducing the rate of aircraft attrition.  They provide considerable growth potential for future weapon systems and avionics to significantly increase mission effectiveness and survivability.  The cockpits also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, air-to-ground missile and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduces training requirements.  These upgrades maximize commonality between the two aircraft and provide needed improvements in crew and passenger survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.

This budget is required for follow-on improvements to H-1 aircraft via integration of sensors and weapons, avionics, and air vehicle components that will address deficiencies, systems safety, obsolescence, readiness, reliability, supportability, and relevance in the battlespace. Improvements will include all associated System Configuration Set (SCS) updates as well as integration and testing related to the aircraft platforms.
                                 
                                     
                                         61.288
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         59.806
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -1.482
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -1.482
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Funds decrease from FY 2018 to FY 2019 due to transfer of effort to new PE 0604245M beginning in FY 2019.

Technical:  None

Schedule:  System Configuration Sets (SCS) will be continuously developed and released in conjunction with required hardware obsolescence and capability improvements. Software development as a whole are accounted for separately on the R-3 and are apportioned into development efforts for Avionics and Sensors & Weapons on the R-2a. Software is no longer portrayed separately on the R-2a or R-4 since SCS builds are linked to the development of hardware. The Mission Description section for Avionics and Sensors and Weapons state that SCS is part of each of the projects.
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                                         H-1 Improvements
                                         
                                             146.244
                                             59.806
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             206.050
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The objective of H-1 Improvements is to provide follow-on Research, Development, Test and Evaluation efforts in support of all H-1 aircraft.  

Air Vehicle and Engine improvements include analysis of structural data to formulate Damage Limits and Tolerances for structural components to reduce life cycle costs and maintenance workload; and redesign of structural components and drive system components to minimize excessive and premature wear, increase reliability, and improve existing design deficiencies.   Additional air vehicle upgrades include:  redesign of the aircraft power-generating and electrical components (generators, inverters, wiring) to support power requirements for existing and future systems (Aircraft Survivability Equipment, emerging electronic warfare, and Degraded Visual Environment), redesign of the Environmental Control System /Thermal Redesign to support cooling of Technology Refresh Mission Computer and other avionics, redesign to add an auxiliary fuel capability, Intrepid Tiger, and upgrades the UH-1Y cabin floor panels.

Avionics improvements target digital inter-operability, integrated avionics, safety & survivability, and situational awareness for both the pilot and aircrew safety. This includes integrating Joint Battle Command-Platform (JBC-P), Full Motion Video (FMV), Degraded Visual Environment (DVE), Helmet Mounted Display improvements, cockpit displays, precision and GPS non-precision landing capability, Crash Survivable Flight Incident Recorder, collision avoidance, improved Embedded Global Positioning System (EGI), Inertial Navigation System (INS), targeting sensor systems and mission computer.  H-1 capability improvements include improved Aircraft Survivability Equipment (ASE),  digital operations & transfer of data, digital interoperability, digital video recording, video and data networking, and information integration with aviation combat elements and Marine Air Ground Task Force elements.  Mandated capability efforts include - Communications, Navigation and Surveillance system/Air Traffic Management (CNS/ATM),  Required Navigation Performance/Area Navigation (RNP/RNAV), GPS Selective Availability Anti-Spoofing Module (SAASM), Automatic Dependent Surveillance - Broadcast (ADS-B), Crash Survivable Flight Incident Recorder, development efforts required for Depot standup and incorporation of technology and information protection/Information Assurance in critical avionics and sensor systems.  In addition, the goal is to reduce total ownership cost for H-1 aircraft and related support systems by improving reliability and maintainability of critical flight and avionics systems along with associated peculiar avionics support equipment and  incorporating fact-of-life obsolescence solutions. All avionics improvements include related System Configuration Set (SCS) development updates and testing.

Sensors, Weapons and Helmet Mounted Display System improvements include, manufacturing process improvements, hardware and software redesign to improve reliability, improve production methodologies, implement program security initiatives and increase the collective capability to address emerging battlefield threats.   These improvements also address reliability and obsolescence, which collectively enhance Fleet readiness. The technical interface between the aircraft sensor, helmet and weapons is increasingly challenging to effectively employ advanced precision guided weapons and Aircraft Survivability Equipment (ASE) for the interface between the sensors, helmet and precision guided munitions.  These systems require extensive software and hardware upgrades that translate into meaningful, sensor fusion based solutions, to provide both battlefield and situational awareness to the H1 platform. Specifically, the AN/ALQ-30 Target Sight System (TSS) will implement several block upgrade efforts with improvements to the IR Pointer, Laser and Cameras as well as adding capabilities such as Laser Spot Tracker and High Definition Video.  The Optimized TopOwl (OTO) optics upgrades, reliability, additive manufacturing initiatives, will address multiple human factor improvements, to include Degraded Visual Environment (DVE), as well as advanced boresighting and mapping improvements to improve weapons accuracy.  The Digital Interoperability of the Helmet and Sensor will extend to improvements in ASE and Smart Dispense Technologies to improve aircraft survivability.  Radar and Missile Warning improvements, including APR-39D(V)2 and the Distributed Aperture Infrared Countermeasures (DAIRCM), require extensive integration and testing.  Development, test and integration efforts with the Advanced Precision Kill Weapons (APKWS), M299 Launcher improvements, Digital Rocket Launcher (DRL), AIM-9X, the AN/ALQ-231 (V) Intrepid Tiger II Electronic Warfare Pod and the Joint Air-to-Ground Missile (JAGM) Hellfire missile will follow in FY18. Improving and integrating weapon systems will align with these upgrades to improve the overall accuracy, lethality and survivability of the H1 platform. 

These improvements will provide considerable growth potential for future weapon systems, air vehicle improvements, software improvements, and avionics upgrades, which will significantly increase mission effectiveness & survivability, while potentially reducing life cycle costs.  The cockpits will also include integration of onboard mission planning, communications, digital fire control, self-navigation, night navigation/targeting, precision guided munitions, and air-launched intercept missile weapon systems management in nearly identical crew stations, which significantly reduce training requirements.  These upgrades maximize commonality between all H-1 Type/Model/Series aircraft and provide needed improvements in crew and passenger reliability, survivability, payload, power available, endurance, range, airspeed, maneuverability and supportability.
                                             
                                                 
                                                     Weapons and Sensors Testing and Integration
                                                     
                                                         
                                                             7.381
                                                             0
                                                             Develop, test and integrate hardware, software changes to address parts obsolescence and deficiencies identified in test for aircraft sensors; Target Sight Systems (TSS) TEU-VPX OFP.  Define and initiate a Requirements Trade Study for a Block Upgrade to the TSS.  Continue software integration of JAGM and test functionality and compatibility with aircraft software in support of missile developmental testing.  Initiate requirements analysis and develop, test and integrate hardware, software changes for a redesigned Digital Rocket Launcher (DRL). Develop, test and integrate hardware changes to the OTO Helmet, to include Display Module improvements and defining Cockpit Mapping Robot requirements.  Continue with development testing of JAGM and DRL.  Conduct DT Assist for JAGM and Operational Assessments of BS II and Intrepid Tiger improvements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Air Vehicle and Engines Improvements
                                                     
                                                         
                                                             31.093
                                                             0
                                                             Continue redesign of structural components to minimize excessive and premature wear, increase reliability, increase aircraft load capabilities, and improve existing design deficiencies.  Continue redesign of the fuel system, and aerial refueling capability.  Continue AC/DC generator Small Business Innovation Research (SBIR) and initiate redesign of the aircraft electrical power-generating components and aircraft re-wiring to support power requirements for existing and future systems to include stores select-ability, future Avionics Survivability Equipment (ASE), emerging Electronic Warfare (EW), and Degraded Visual Environment (DVE) systems.  Continue Environmental Control Systems/Thermal Redesign to support other avionics on the UH-1Y/AH-1Z.  Continue redesign of the drive system components (rotor brake/slip ring/standpipe/gearboxes/drive shaft and couplers/chip detectors) to increase reliability and reduce high cost and/or failure rates.  Continue upgrades and redesigns of main and tail rotor blades.  Continue survivability upgrades (canted forward chaff buckets, blast frag canopy, opaque armor, self-sealing fuel tanks, sump and backing board). Initiate UH-1Y structural improvements to increase capability including Intrepid Tiger, auxiliary fuel, cabin floor boards to prevent corrosion, floor panel access, and other structural reinforcements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Avionics Improvements
                                                     
                                                         
                                                             21.332
                                                             0
                                                             Continue design and development for digital interoperability improvements, avionics systems obsolescence mitigation efforts, and peculiar avionics support equipment, automatic test equipment, mission computer SCS improvements, satellite communication improvement, digital interoperability application of Variable Message Formatting (VMF), Aircraft Dependent Surveillance Broadcast (ADS-B), Selective Availability Anti-Spoofing Module (SAASM), GPS non-precision approach capability and Navigation Warfare (NAVWAR) GPS signal protection efforts; UH-1Y aft cabin display for situational awareness and portable tablet Marine Air-Ground Task Force (MAGTF) improvements; Continue development and testing for digital interoperability improvements, additional waveform functionality, and avionics systems obsolescence mitigation efforts, and peculiar avionics support equipment, automatic test equipment and mission computer SCS improvements, ASE, EW, Satellite Communications Full Motion Video, UH-1Y Aft Cabin Display and additional waveform functionality, Aircraft Dependent Surveillance Broadcast (ADS-B), digital map and data storage capabilities, digital video recording, avionics components obsolescence mitigation and regression testing; Continue enhancement efforts digital capability efforts, digital map and data storage capability, digital video recording, avionics components obsolescence and regression testing, display systems, digital interoperability, satellite communication, digital systems upgrades, avionics components obsolescence mitigation and regression testing, enhanced digital capability efforts, other ASE improvements, avionics systems obsolescence mitigation efforts, development of peculiar avionics support equipment, and development of automatic test equipment; Initiate design and development on TAWS, Wireless Intercommunication Systems (WICS), Joint Battlefield Command - Platform (JBC-P), Mobile User Objective System (MUOS) for over the horizon communication, Degraded Visual Environment and collision avoidance capability, Embedded Global Positioning System/Inertial Navigation System (EGI) upgrade for Selective Availability Anti-Spoofing Module (SAASM), GPS non-precision approach capability and Navigation Warfare (NAVWAR) GPS signal protection efforts, Crash Survivable Flight Instrument Recorder (CSFIR), and Link tactical data exchange.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0178
                                                     UH-1Y/AH-1Z APN1
                                                     
                                                         938.961
                                                         840.437
                                                         62.003
                                                         62.003
                                                         7.353
                                                         7.538
                                                         7.656
                                                         7.795
                                                         0.000
                                                         10666.714
                                                    
                                                
                                                 
                                                     APN/0178C
                                                     UH-1Y/AH-1Z APN1 Advance Procurement
                                                     
                                                         42.082
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         500.478
                                                    
                                                
                                            
                                             Follow-on H-1 Improvements will be developed using cost plus fixed fee type contracts.
                                             Continue hardware and software development and test for follow-on H-1 Improvements.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPFF
                                                             BHTI
                                                             Amarillo, TX
                                                             
                                                                 22.149
                                                                 
                                                                     21.266
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 43.415
                                                                 43.415
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPFF
                                                             Northrup Grumman
                                                             Woodland Hills, CA
                                                             
                                                                 2.714
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.714
                                                                 2.714
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.954
                                                                 
                                                                     0.677
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.631
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development
                                                             SS
                                                             CPFF
                                                             BHTI
                                                             Amarillo, TX
                                                             
                                                                 24.831
                                                                 
                                                                     9.131
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.962
                                                                 33.962
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             FP
                                                             Northrup Grumman
                                                             Woodland Hills, CA
                                                             
                                                                 8.004
                                                                 
                                                                     1.882
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.886
                                                                 9.886
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 30.113
                                                                 
                                                                     3.523
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.636
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 7.400
                                                                 
                                                                     2.953
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.353
                                                            
                                                        
                                                         
                                                             Development Test and Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 42.709
                                                                 
                                                                     19.105
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 61.814
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.296
                                                                 
                                                                     0.334
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.630
                                                                 1.630
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.192
                                                                 
                                                                     0.695
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.887
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.882
                                                                 
                                                                     0.240
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.122
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604245N_3359_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     H-1 Improvements
                                                     
                                                         
                                                             Systems Development: Hardware/Software Development: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Test: H-1 Improvements DT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test: H-1 Improvements OT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Contract Awards: Lot 14
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Contract Awards: Lot 15
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Deliveries: Lot 12 FRP Y + Z
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Aircraft Deliveries: Lot 13 FRP Y + Z
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604261N
                                 Acoustic Search Sensors
                                 109
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     515.845
                                     36.310
                                     42.485
                                     47.013
                                     47.013
                                     47.883
                                     48.843
                                     49.802
                                     50.797
                                     Continuing
                                     Continuing
                                
                                 Includes RDT&E funds for engineering development and operational test and evaluation of acoustic search sensors/systems and complementary equipment for Anti-Submarine Warfare (ASW) aircraft.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         37.167
                                         42.485
                                         47.083
                                         47.083
                                    
                                     
                                         36.310
                                         42.485
                                         47.013
                                         47.013
                                    
                                     
                                         -0.857
                                         0.000
                                         -0.070
                                         -0.070
                                    
                                     
                                         
                                             -0.857
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.070
                                                     -0.070
                                                
                                            
                                        
                                    
                                     Funding: Funds Multi-Static Active Coherent Enhancements (MAC-E) development. 

Technical: Not applicable.

Schedule:
  
0480 Schedule 1. The updated schedule adds more detail to the system development category to depict the test, analyze, fix, test relationship between data collection, software development and integration activities for MAC-E and Next Gen MAC-E. Next Gen MAC-E data collection and analysis and initial software development activities moved left from FY2022 into FY2021.

0480 Schedule 2. Not applicable.

0480 Schedule 3. Not applicable. 

3224 Schedule. Not applicable.
                                
                                 
                                     
                                         0480
                                         ASW Sensors & Proc
                                         
                                             398.306
                                             32.686
                                             38.599
                                             43.045
                                             43.045
                                             43.837
                                             44.717
                                             45.594
                                             46.505
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 75
                                                 100
                                                 125
                                                 125
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Anti-Submarine Warfare (ASW) Sensors and Processing project provides the tools and methods necessary to maintain naval superiority by preventing threat submarines from disrupting the U.S. Navy's ability to control the sea lines of communication and completing their hostile missions. This project encompasses the Engineering & Manufacturing Development phase and the follow on Production and Deployment Phase of sensor systems to improve the mission effectiveness of airborne ASW platforms in cueing, searching, localizing, tracking, and attacking subsurface targets. Smaller and quieter threat submarines drive the requirement for continued advancement in ASW sensor capabilities for both blue water and littoral environments. The littoral regions of the world create an additional ASW challenge to overcome the increase in background clutter caused by the shallow water depth, high volume of shipping, and commercial radio frequency interference. Project 0480 provides funding to the passive and active ASW family of systems for the engineering development of solutions that detect, classify, and track threat submarines. The Multi-Static Active Coherent (MAC) program encompasses modifications to the active coherent (electronic) source sonobuoy and the Air Deployable Active Receiver sonobuoy and development, integration, and test of aircraft software. It also provides upgrades to the Multi-static mission planning tool, the tactical crew trainers and the tactical ground replay system. This program includes MAC Enhancements (MAC-E) that will shorten the ASW kill chain by enabling the warfighter to search larger areas in less time with more precision. 

Project 0480 also provides funding for the Advanced Product Build (APB) program which integrates Office of Naval Research (ONR) Future Naval Capabilities (FNCs), Small Business Innovation Research (SBIR), University Affiliated Research Center (UARC) and other mature technologies into the processing baseline. Efforts incorporate clutter reduction, automation, improved displays and controls, as well as improved communication links resulting in reduced operator workload, increased target detection opportunities, and improved classification techniques. APB also includes an Air ASW Engineering Measurement Program (AEMP) that collects ASW operational system performance data and identifies areas where beneficial improvements can be incorporated across all Air ASW platforms. APB will deliver a new software build nominally in two year increments following MAC-E. The sonobuoy test articles in FY18-FY24 will support software and hardware integration flight tests and Technical Evaluation/Follow-On Test & Evaluation for the MAC program.
                                             
                                                 
                                                     APB System Qualification Test/Fleet Release for P-3C.  Rapid Capability Insertion (RCI)/Fleet Release for P-8A
                                                     
                                                         
                                                             10.686
                                                             0
                                                             Software development/EMP for P-8A RCI (2). MAC FITs for P-8A squadrons.
                                                        
                                                    
                                                     
                                                         
                                                             11.391
                                                             0
                                                             Continue software development/EMP for P-8A RCI (2). Continue MAC FITs for P-8A squadrons.
                                                        
                                                         
                                                             12.807
                                                             0
                                                        
                                                         
                                                             12.807
                                                             0
                                                             Continue software development/EMP for P-8A RCI (2). Continue MAC FITs for P-8A squadrons.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 increase funds the continued software development/EMP.
                                                    
                                                
                                                 
                                                     Multi-static Active Coherent (MAC)
                                                     
                                                         
                                                             22.000
                                                             75
                                                             Continued the maturation of the MAC-E software in preparation of aircraft integration. Conducted MAC-E development tests.
                                                        
                                                    
                                                     
                                                         
                                                             27.208
                                                             100
                                                             Continue MAC-E software development. Deliver SSQ-125A PRM units. Conduct SSQ-125A/MAC-E development test.
                                                        
                                                         
                                                             30.238
                                                             125
                                                        
                                                         
                                                             30.238
                                                             125
                                                             Continue MAC-E software development/integration into the P-8A ECP-7 aircraft software. MAC-E software includes, but is not limited to: MAC-E/ADAR Controller, Likelihood Ratio Tracker, Atlantis, and Active System Performance Estimate Computer Tool. Conduct MAC-E/SSQ-125A development tests.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 increase funds the ramp-up of INC 3 MAC-E acoustics development/integration efforts and MAC-E test and evaluation.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4048
                                                     Sonobuoys - AN/SSQ-125 (Multistatic Coherent Source)
                                                     
                                                         41.752
                                                         70.363
                                                         78.825
                                                         77.882
                                                         0.943
                                                         85.045
                                                         82.601
                                                         87.084
                                                         87.104
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Multistatic Active Coherent (MAC) ASW system and associated sonobuoys are fully integrated on the P-3C and P-8A ASW platforms. MAC Enhancements (MAC-E) is a development program associated with P-8A increment 3 that will significantly increase the wide area search capability through Engineering Change Proposals (ECPs) to the sonobuoys, aircraft software modifications to reduce clutter and improve processing, and OMI improvements to reduce operator workload. S&T and early R&D ASW improvement programs are matured through the APB process for periodic Fleet software releases.
                                             High level operational system requirements are documented in the MAC Capability Production Document (CPD). Cost, schedule, and performance metrics are tracked throughout the development phase of the program to ensure the operational requirements will be met or exceeded during an extensive DT/OT cycle.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The FY20 increase funds the ramp-up of INC 3 MAC-E acoustics development/integration efforts.
                                                     
                                                         
                                                             Primary Hdw Development
                                                             SS
                                                             CPIF
                                                             ERAPSCO
                                                             FT. WAYNE IN
                                                             
                                                                 21.208
                                                                 
                                                                     3.592
                                                                     2017-12
                                                                
                                                                 
                                                                     2.047
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 17.500
                                                                 44.347
                                                                 44.347
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 19.905
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPIF
                                                             Boeing
                                                             Huntington Beach, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.008
                                                                     2018-12
                                                                
                                                                 
                                                                     14.452
                                                                
                                                                 
                                                                     14.452
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 25.460
                                                                 25.460
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 30.740
                                                                 
                                                                     6.068
                                                                     2017-12
                                                                
                                                                 
                                                                     5.553
                                                                     2018-12
                                                                
                                                                 
                                                                     6.036
                                                                
                                                                 
                                                                     6.036
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             CPIF
                                                             LOCKHEED MARTIN
                                                             MANASSAS VA
                                                             
                                                                 11.702
                                                                 
                                                                     1.870
                                                                     2017-12
                                                                
                                                                 
                                                                     1.750
                                                                     2018-12
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-12
                                                                
                                                                 3.727
                                                                 21.549
                                                                 21.549
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 21.442
                                                                 
                                                                     7.753
                                                                     2017-12
                                                                
                                                                 
                                                                     6.750
                                                                     2018-12
                                                                
                                                                 
                                                                     7.330
                                                                
                                                                 
                                                                     7.330
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Studies & Analysis
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 20.073
                                                                 
                                                                     2.070
                                                                     2017-12
                                                                
                                                                 
                                                                     1.979
                                                                     2018-12
                                                                
                                                                 
                                                                     2.156
                                                                
                                                                 
                                                                     2.156
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 16.374
                                                                 
                                                                     0.337
                                                                     2017-12
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.431
                                                                
                                                                 
                                                                     0.431
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 4.209
                                                                 
                                                                     2.360
                                                                     2017-12
                                                                
                                                                 
                                                                     2.528
                                                                     2018-12
                                                                
                                                                 
                                                                     2.587
                                                                
                                                                 
                                                                     2.587
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Eval
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 32.303
                                                                 
                                                                     3.689
                                                                     2017-12
                                                                
                                                                 
                                                                     3.050
                                                                     2018-12
                                                                
                                                                 
                                                                     3.506
                                                                
                                                                 
                                                                     3.506
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Eng Spt
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 44.609
                                                                 
                                                                     2.050
                                                                     2017-12
                                                                
                                                                 
                                                                     1.275
                                                                     2018-12
                                                                
                                                                 
                                                                     1.293
                                                                
                                                                 
                                                                     1.293
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Eng Spt
                                                             C
                                                             CPFF
                                                             NAVMAR APPLIED SCIENCES CORP
                                                             WARMINSTER, PA
                                                             
                                                                 7.579
                                                                 
                                                                     1.011
                                                                     2017-12
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.173
                                                                
                                                                 
                                                                     1.173
                                                                     2019-12
                                                                
                                                                 2.810
                                                                 13.573
                                                                 13.573
                                                            
                                                        
                                                         
                                                             Government Eng Spt
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 98.482
                                                                 
                                                                     0.386
                                                                     2017-12
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.380
                                                                
                                                                 
                                                                     0.380
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Eng & Tech Spt Srvc (NON-FFRDC)
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 58.794
                                                                 
                                                                     1.500
                                                                     2017-12
                                                                
                                                                 
                                                                     1.009
                                                                     2018-12
                                                                
                                                                 
                                                                     1.201
                                                                
                                                                 
                                                                     1.201
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mgt & Prof SptT Srvc (FFRDC)
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 10.018
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Mgmt Svcs no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.868
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.868
                                                                 0.868
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                                                     Proj: 0480 ASW Sensors & Processors - Multistatic Active Coherent
                                                     
                                                         
                                                             Acquistion Milestones: Reviews and Milestones: Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquistion Milestones: Reviews and Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Capability Development and Integration: MAC-E Data Collection & Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen MAC-E Data Collection & Analysis
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: MAC-E System of Systems Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen MAC-E System of Systems Software Development
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: MAC-E Acoustic Aircraft Software Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen MAC-E Acoustic Aircraft Software Integration
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Test: MAC-E Development Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test: MAC-E Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: SSQ-125A PRM
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Sonobuoy Production Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Next Gen MAC-E Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Proj: 0480 ASW Sensors & Processors - Advanced Product Builds (APB)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: RCI (2) Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: RCI (3) Fleet Release
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: System Development/Engineering Measurement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: RCI (2) SQT
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: RCI (3) SQT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Fleet Introduction Training: Fleet Introduction Training
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3224
                                         High Altitude ASW
                                         
                                             117.539
                                             3.624
                                             3.886
                                             3.968
                                             3.968
                                             4.046
                                             4.126
                                             4.208
                                             4.292
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The High Altitude Anti-Submarine Warfare (HAASW) program increases P-8A operational flexibility and effectiveness throughout the kill chain at higher than traditional ASW altitudes. FY10-FY16 activities included Sonobuoy Technology Development (TD), P-8A Aircraft integration, Training, Test & Evaluation, and Initial Operational Capability. TD includes hardware modifications to current production sonobuoys and software development for the aircraft. Global Positioning System (GPS) integration will provide precise sonobuoy location regardless of aircraft altitude/location to enhance wide area ASW search, localization, track and targeting. The digital telemetry will improve sonobuoy communication performance in high Radio Frequency Interference environments, increase Air Deployable Active Receiver (SSQ-101) channel availability, and provide NATO compatibility. FY18 activities include the integration of an algorithm that will adjust sonobuoy release/drop points for more accurate sonobuoy placement. FY18-FY24 activities include the integration of encryption protections.
                                             
                                                 
                                                     High Altitude Enablers
                                                     
                                                         
                                                             3.624
                                                             0
                                                             Continue ECP 3 FOT&E. Continue digital telemetry/encryption requirements analysis. Initiate digital telemetry integration.
                                                        
                                                    
                                                     
                                                         
                                                             3.886
                                                             0
                                                             Continue ECP 3 FOT&E. Continue digital telemetry/encryption requirements analysis. Continue digital telemetry integration.
                                                        
                                                         
                                                             3.968
                                                             0
                                                        
                                                         
                                                             3.968
                                                             0
                                                             Continue ECP 3 FOT&E. Continue digital telemetry/encryption requirements analysis. Continue digital telemetry integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 increase funds digital telemetry/encryption efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4048
                                                     Sonobuoys - All Types
                                                     
                                                         173.616
                                                         237.347
                                                         263.554
                                                         260.644
                                                         2.910
                                                         264.028
                                                         271.538
                                                         275.378
                                                         279.228
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             A 15 March 12 Acquisition Decision Memorandum (ADM) from PEO(A) (Milestone Decision Authority) approved the transition from a planned Acquisition Category (ACAT) Program to a series of Engineering Change Proposal (ECP) modifications to the AN/SSQ-53, AN/SSQ-62 and AN/SSQ-101 sonobuoys. Affordability deferred the digital telemetry requirement in the SSQ-53, SSQ-62 and SSQ-125 sonobuoys to FY18-FY24. All major contracts (ERAPSCO & Boeing) to meet P-8A Inc 2 ECP 2 and ECP 3 requirements have been awarded. Integrate cyber security protections.
                                             Schedule and cost variances are used to track sonobuoy development. Should Cost methodology has also been employed to manage the development and production costs of the HAASW capable sonobuoys.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Development
                                                             C
                                                             CPFF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.900
                                                                 
                                                                     0.850
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.031
                                                                
                                                                 
                                                                     1.031
                                                                     2019-11
                                                                
                                                                 2.600
                                                                 7.381
                                                                 7.381
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 44.280
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             INC 3 A/C Software Integration
                                                             C
                                                             CPFF
                                                             BOEING
                                                             SEATTLE WA
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2017-11
                                                                
                                                                 
                                                                     1.368
                                                                     2018-11
                                                                
                                                                 
                                                                     1.388
                                                                
                                                                 
                                                                     1.388
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.256
                                                                 4.256
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior year Support cost no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 35.380
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Eval
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 5.503
                                                                 
                                                                     0.644
                                                                     2017-11
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.754
                                                                
                                                                 
                                                                     0.754
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Eng Spt
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 3.322
                                                                 
                                                                     0.152
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.199
                                                                
                                                                 
                                                                     0.199
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Eng Spt
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 23.565
                                                                 
                                                                     0.478
                                                                     2017-11
                                                                
                                                                 
                                                                     0.568
                                                                     2018-11
                                                                
                                                                 
                                                                     0.596
                                                                
                                                                 
                                                                     0.596
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mngmt Svcs no longer funded in the FYDP
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 3.589
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj: 3224 High Altitude ASW
                                                     
                                                         
                                                             System Development: Hardware Development: Hardware System Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: Aircraft Software Development/Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Encryption Analysis: Encryption Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: INC 3 Integrated Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: INC 2 ECP 3 Operational Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: INC 3 Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: P-8A (INC 3) Integration Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Sonobuoy Production Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604262N
                                 V-22A
                                 110
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     9351.238
                                     176.804
                                     135.504
                                     185.105
                                     185.105
                                     133.059
                                     110.392
                                     125.330
                                     110.769
                                     64.057
                                     10392.258
                                
                                 The V-22 Osprey is an Acquisition Category IC Joint Program led by the Department of the Navy for the purpose of developing, testing, evaluating, procuring and fielding a tilt rotor, vertical takeoff and landing aircraft for Joint Service application.  The V-22 program is designed to provide an aircraft to meet the amphibious/vertical assault needs of the Marine Corps, the Carrier Onboard Delivery (COD) needs of the Navy, and the special operations needs of the Air Force and the United States Special Operations Command (USSOCOM). The MV-22 variant is replacing the CH-46E in the Marine Corps and the CMV-22 will replace the C-2A in the Navy. The CV-22 variant replaced the MH-53J and MH-53M and augments the C-130 in the Air Force and USSOCOM.  The V-22 is capable of flying over 2,100 nautical miles, with a single refueling, giving the services the advantage of a Vertical/Short Take-off and Landing aircraft that can rapidly self-deploy to any location in the world.  This program is funded under Engineering Manufacturing and Development (EMD) for correction of deficiencies and includes Block A and Block B upgrades which encompassed engineering and manufacturing development of new end-items prior to the production incorporation decision as well as Block C suitability and effectiveness development upgrades.  Capability Development Document interoperability requirements were addressed through a spiral upgrade acquisition strategy.  It was the first spiral providing Key Enabling Department of Defense mandated open systems architecture upgrades for the mission computer hardware and software while simultaneously addressing required interoperability common avionics upgrades and current avionics obsolescence issues.  Future development efforts will include Pre-Planned-Product-Improvements in the Capability Development Document and Re-design efforts to correct critical Reliability, Maintainability and Availability issues in support of readiness Operational Safety Improvement Program as prioritized by the United States Marine Corps or an Urgent Universal Needs Statement. Development efforts include Mission System Upgrades, Electrical System Upgrades, Engine Air Particle Separator (EAPS), Mid-Wing Process Unit, ARC 210 Series Radio, Mission Computer Obsolescence Initiative, Weapon Systems Development, Time on Wing, Digital Interoperability (DI), Technology Insertion efforts such as: Infrared Suppressor (IRS), Modular Avionics Mission Computer Re-design / CyberSecurity, Center Console Re-design, Flight Control System Re-design, Degraded Visual Environment (DVE), Helmet Mounted Display and Multi-Spectral Sensor, Aircraft Mission Maneuvering Envelope Expansion and testing of Additive Manufacturing processes for selected MV-22 components.

The V-22 Hardware Development Airframe continues to fund development efforts in support of V-22 Block upgrades, Time on Wing and Safety Improvement efforts such as Cockpit Engine Health Indicator and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address the correction of deficiencies and obsolescence. Continue V-22 software development/mission computer obsolescence initiatives such as transition tech demo and modular avionics mission computer redesign. Continue V-22 Integrated Aircraft Survivability Equipment to include correcting deficiencies; radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, rotor blade tabs, nacelle sails, Miniature Airborne Global Positioning System Receiver, Defensive Weapons capabilities and providing integrated threat warning information on the aircraft's main flight displays. Continue correcting deficiencies of the current EAPS and development of particle separation solutions. Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.

V-22 Hardware Development Propulsion will continue to fund the flight/engine hours that are necessary for the design, development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron. Rolls-Royce will continue to provide engine support and development of V-22 flight testing.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

Note:  
1st 2 CMV production aircraft are test aircraft. They will be delivered to Patuxent River to support Development Testing (DT).
OT will be conducted as part of a carrier air wing work-up prior to deployment. Operational Testing (OT) will focus on assessing the effectiveness and suitability of the CMV-22 as the Carrier Onboard Delivery platform in the carrier strike group.
There is no Milestone C, because CMV-22 is being executed as an ECP to V-22 Block C. Initial Operational Capability for CMV-22 is FY-21.
                                 
                                     
                                         171.386
                                         143.079
                                         132.805
                                         132.805
                                    
                                     
                                         176.804
                                         135.504
                                         185.105
                                         185.105
                                    
                                     
                                         5.418
                                         -7.575
                                         52.300
                                         52.300
                                    
                                     
                                         
                                             -7.575
                                        
                                         
                                             -6.112
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     51.900
                                                     51.900
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.400
                                                     0.400
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -3.470
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     15.000
                                                
                                            
                                        
                                    
                                     FY 2020 increase for CMV hardware development and testing.

Schedule:
1. Hardware Development Schedule - As a result of reprioritization of development efforts Improved Inlet Solution development and flight test were deleted in FY18. Defense Weapon System Re-design, Flight Control System Re-design and Software Data Set Release have been added to the schedule as new requirements.
2. CMV Schedule - FY16 Risk Reduction requirements were reviewed and incorporated in design which delayed Critical Design (CDR) Review and should have been included on the FY19 Presidents Budget. Physical Configuration Audit updated to reflect first aircraft delivery. Initial Operational Capability added 4Q21 and Live Fire Event added 3Q20 as they were missing from the schedule.  Production quantities and deliveries have been updated to reflect increased quantities. The FY22 Developmental Testing reflects new capabilities being developed. OT testing will begin in FY25 and out.
3. DI Schedule - Schedule updated to reflect additional detail as provided in the Congressional RFI.
4. VARS Schedule - Flight Test deleted as it is part of DT/OT. DT/OT slid to the right due to design updates.   
5. Electrical System Redesign - Schedule updated to reflect additional detail as provided in the Congressional RFI.
6. IRS Schedule - Schedule updated to reflect additional detail as provided in the Congressional RFI.
7. Technology Insertion Schedule - Contract Award and System Requirements Review added as they were missing on the schedule. Beginning in FY20, efforts are included in the Open System Architecture / Cyber Security line.
8. Multi-Spectral Schedule - Contract Award, CDR and Flight Testing have moved one year to the right as requirements were further refined.
9. Swashplate Actuator schedule deleted as program is no longer funded.
10. Beginning in FY20 Open System Architecture/Cyber Security was established in order to correctly capture all of the Open System Architecture/Cyber Security efforts under one project.

Technical: Not applicable
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                                             The V-22 Osprey is an Acquisition Category IC Joint Program led by the Department of the Navy for the purpose of developing, testing, evaluating, procuring and fielding a tilt rotor, vertical takeoff and landing aircraft for Joint Service application.  The V-22 program is designed to provide an aircraft to meet the amphibious/vertical assault needs of the Marine Corps, the Carrier Onboard Delivery (COD) needs of the Navy, and the special operations needs of the Air Force and the United States Special Operations Command (USSOCOM). The V-22 is replacing the CH-46E in the Marine Corps with the MV-22; will supplement the H-60 in the Navy with the MV-22; and replace the MH-53J and MH-53M as well as augment the C-130 in the Air Force and USSOCOM with the CV-22.  The V-22 is capable of flying over 2,100 nautical miles, with a single refueling, giving the services the advantage of a Vertical/Short Take-off and Landing aircraft that can rapidly self-deploy to any location in the world.  This program is funded under Engineering Manufacturing and Development (EMD) for correction of deficiencies and includes Block A and Block B upgrades which encompassed engineering and manufacturing development of new end-items prior to the production incorporation decision as well as Block C suitability and effectiveness development upgrades. Capability Development Document interoperability requirements were addressed through a spiral upgrade acquisition strategy. It was the first spiral providing Key Enabling Department of Defense mandated open systems architecture upgrades for the mission computer hardware and software while simultaneously addressing required interoperability common avionics upgrades and current avionics obsolescence issues.  Future development efforts will include Pre-Planned-Product-Improvements in the Capability Development Document and Re-design efforts to correct critical Reliability, Maintainability and Availability issues  in support of readiness Operational Safety Improvement Program as prioritized by the United States Marine Corps or a Urgent Universal Needs Statement. Development efforts include Mission System Upgrade, Electrical System Upgrades, Engine Air Particle Separator (EAPS), Mid-Wing Process Unit, ARC 210 Series Radio, Mission Computer Obsolescence Initiative, Weapon Systems Development, Time on Wing, Digital Interoperability (DI), Technology Insertion such as: Infrared Suppressor (IRS), Modular Avionics Mission Computer Re-design / CyberSecurity, Center Console Re-design, Flight Control System Re-design, Degraded Visual Environment (DVE), Helmet Mounted Display and Multi-Spectral Sensor, Aircraft Mission Maneuvering Envelope Expansion and testing of Additive Manufacturing processes for selected MV-22 components.

The V-22 Hardware Development Airframe continues to fund development efforts in support of V-22 Block upgrades, Time on Wing and Safety Improvement efforts such as Cockpit Engine Health Indicator and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address the correction of deficiencies and obsolescence. Continue V-22 software development/mission computer obsolescence initiatives such as transition tech demo and modular avionics mission computer redesign. Continue V-22 Integrated Aircraft Survivability Equipment to include correcting deficiencies; radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, rotor blade tabs, nacelle sails, Miniature Airborne Global Positioning System Receiver (MAGR2K), Defensive Weapons capabilities and providing integrated threat warning information on the aircrafts main flight displays. Continue correcting deficiencies of the current EAPS and development of particle separation solutions. Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.

V-22 Hardware Development Propulsion will continue to fund the flight/engine hours that are necessary for the design,  development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron. Rolls-Royce will continue to provide engine support and development of V-22 flight testing.

FY20 continues DI, United States Marine Corps Aviation wide implementation of software defined radios, such as Software Reprogrammable Payload, capable of migration to advanced waveforms and payloads, providing enhanced digital connectivity between forces using dissimilar waveforms and/or protocols. DI will enable fleet integration of new capability through the use of tablets with custom applications. DI is also envisioned to include logistics tracking (cargo and personnel) with the use of Radio Frequency Identification technology, advanced Electronic Warfare/Cyber capability, and threat data capturing/off-boarding.   

FY20 continues the CMV-22 Hardware Development efforts which consist of an Engineering Change Proposal (ECP) to modify MV-22 into the CMV-22 configuration to perform the COD mission.  The ECP will add such things as (1) the capability to meet the range requirements that the COD mission demands, (2) a high frequency (HF) radio to transmit/receive beyond line of sight over water and (3) a public address system for use while transporting passengers. CMV-22 will begin development testing to include preliminary envelope expansion, Electromagnetic Environment Effects testing, HF radio testing and begin Carrier Suitability and integration testing.  CMV will continue to support development efforts such as: EAPS, Electrical System (IRS) Re-design, Center Console Re-design and Modular Avionics / Cyber Security Implementation.

FY20 continues Electrical System re-design and reliability improvement efforts. Upgrading the V-22 electrical system reliability and capacity is required to accommodate demands on electrical power system as additional systems are added to the V-22 aircraft.  This effort will design, develop, validate and verify engineering solutions to improve (1) the Constant Frequency Generator, (2) the Variable Frequency Generator and (3) all associated electrical system interfaces.

FY20 continues IRS Re-design and Reliability improvement efforts. The IRS system masks the infrared signature of the V-22 aircraft, which increases operational survivability. The current IRS system fails to meet reliability requirements. This effort will design, develop, validate and verify engineering solutions to improve the V-22 IRS system to include funds for the EMD and instrumented flight test of IRS system solutions. 

FY20 continues development efforts for Technology Insertion under Open Systems Architecture Maturation of aircraft interfaces to support Cyber-Resilient interoperability. Also includes risk reduction and development efforts such as Modular Avionics/Cyber Security Implementation, Cyber/Safe Flight Controls improvements and Center Console Redesign.

FY20 continues V-22 Multi-Spectral Sensor risk reduction and developmental efforts for an improved Navigation Sensor including added capabilities such as targeting and designating as well as DVE improvements.

FY20 Continues development efforts started under the Technology Insertion line.Open System Architecture / Cyber Security provides new capabilities focused on enhancing survivability; software and hardware modularity and maturation of aircraft interfaces to support Cyber-Resilient interoperability.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                             
                                                 
                                                     V-22 Hardware Development Airframe
                                                     The V-22 Hardware Development Airframe continues to fund development efforts. Continue development in support of V-22 Block upgrades, electrical system capacity efforts, Time on Wing/Reliability Improvements efforts such as testing of Additive Manufacturing processes for selected V-22 components and Safety Improvement efforts such as Cockpit Engine Health Indicator (CEHI) and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address the correction of deficiencies and obsolescence. Continue V-22 software development/sustainment efforts such as transition tech demo, Modular Avionics Mission Computer Obsolescence Initiative re-design and Flight Control System. Continue V-22 integrated aircraft survivability equipment to include correcting deficiencies; radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, cockpit interface units, electrical power system, rotor blade tabs, nacelle sails, Miniature Airborne Global Positioning System Receiver (MAGR2K) - which is part of DI, Defensive Weapons capabilities and providing integrated threat warning information on the aircraft main flight displays. Continue correcting deficiencies of the current EAP's and development of particle separation solutions.  Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.
                                                     
                                                         
                                                             9.150
                                                             0
                                                             Continue MV-22 development efforts. Continue MV-22 software development/sustainment efforts such as Mission Computer Obsolescence Initiative re-design. Continue development in support of MV-22 Block upgrades and Time on Wing/Reliability Improvement efforts such as Improved Inlet Solution. Continue engineering, logistics, flight test, flight test support and address correction of deficiencies and obsolescence efforts such as Swashplate Actuator, Engine Air Particle Separator, also including training upgrades and developments. Continue reliability improvement efforts such as Additive manufacturing, and MAGR2K as well as Re-design efforts to correct critical Reliability, Maintainability and Availability issues in support of readiness Operational Safety Improvement Program.
                                                        
                                                    
                                                     
                                                         
                                                             20.335
                                                             0
                                                             Continued MV-22 development efforts.  Continue MV-22 software development/sustainment efforts. Continue development in support of MV-22 Block upgrades, MAGR2K, Time on Wing/Reliability Improvements such as testing of Additive Manufacturing processes for selected MV-22 components and Safety Improvement efforts such as CEHI and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support and address correction of deficiencies and obsolescence efforts such as Engine Air Particle Separator, also including training upgrades and developments. Continue reliability improvement efforts as well as Re-design efforts to correct critical Reliability, Maintainability and Availability issues in support of readiness Operational Safety Improvement Program.
                                                        
                                                         
                                                             28.029
                                                             0
                                                        
                                                         
                                                             28.029
                                                             0
                                                             Continue V-22 development efforts including but not limited to: rotor blade tabs, nacelle sails and MAGR2K.  Continue V-22 software development efforts. Continue development in support of V-22 Block upgrades, Time on Wing/Reliability Improvements such as testing of Additive Manufacturing processes for selected V-22 components and Safety Improvement efforts such as CEHI and gearbox vibration monitoring. Continue engineering, logistics, flight test, flight test support, address correction of deficiencies and obsolescence efforts such as Engine Air Particle Separator, Flight Control System, Air Data Unit, Defensive Weapons capabilities, radar warning system, integration with an upgraded missile warning and active infrared countermeasure system, cockpit interface units and also including training upgrades and developments. Continue reliability improvement efforts as well as Re-design efforts to correct critical Reliability, Maintainability and Availability issues in support of readiness Operational Safety Improvement Program. .
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 for Hardware Development due to design changes to the Flight Control System and Air Data Unit due to obsolescence.
                                                    
                                                
                                                 
                                                     V-22 Hardware Development Propulsion/Mission Care
                                                     Hardware Development Propulsion / Mission Care funds the flight/engine hours that are necessary for the design, development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron.  In addition, it pays for Rolls Royce to provide engine support and development of the V-22 flight testing.
                                                     
                                                         
                                                             1.487
                                                             0
                                                             Funds continued for Mission Care flight & engine hours for developmental testing at Patuxent River squadron.
                                                        
                                                    
                                                     
                                                         
                                                             1.712
                                                             0
                                                             Funds continued for Mission Care flight & engine hours for developmental testing at Patuxent River squadron.
                                                        
                                                         
                                                             2.139
                                                             0
                                                        
                                                         
                                                             2.139
                                                             0
                                                             Funds continue for flight/engine hours that are necessary for the design, development, validation and verification of the V-22 propulsion and power systems at the Patuxent River squadron.  Rolls Royce will continue to provide engine support and development of V-22 flight testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 for Hardware Development Propulsion / Mission Care is due to increased engine hardware and software improvement efforts.
                                                    
                                                
                                                 
                                                     V-22 Digital Interoperability
                                                     Digital Interoperability (DI) is the United States Marine Corps Aviation wide implementation of gateway and software defined radios, such as Software Reprogrammable Payload, capable of migration to advanced waveforms and payloads, providing enhanced digital connectivity between forces using dissimilar waveforms and/or protocols. DI will enable fleet integration of new capability through the use of tablets with custom applications. DI is also envisioned to include logistics tracking (cargo and personnel) with the use of Radio Frequency Identification technology, advanced Electronic Warfare/Cyber capability, and threat data capturing/off-boarding.
                                                     
                                                         
                                                             10.361
                                                             0
                                                             Funds continued for the maturation of DI and assessment of effectiveness via gateway messaging, data flow, data assurance, and quality of service to support the Information Exchange Requirements to support the approved integrated aviation survivability equipment information systems Initial Capability Document, distributed electronic warfare operations, data fusion, off-boarding, and mission thread Information exchange Requirements across the range of military operations.
                                                        
                                                    
                                                     
                                                         
                                                             32.514
                                                             0
                                                             Funds continued for the maturation of Marine Air Ground Task Force Agile Network Gateway Link. This includes DI and assessment of effectiveness via gateway messaging, data flow, data assurance, and quality of service to support the Information Exchange Requirements to support the approved integrated aviation survivability equipment information systems Initial Capability Document, distributed electronic warfare operations, data fusion, and mission thread Information exchange Requirements across the range of military operations.
                                                        
                                                         
                                                             28.254
                                                             0
                                                        
                                                         
                                                             28.254
                                                             0
                                                             Funds continue for the maturation of Marine Air Ground Task Force Agile Network Gateway Link. This includes DI, Mesh Network Manager and assessment of effectiveness via gateway messaging, data flow, data assurance, and quality of service to support the Information Exchange Requirements to support the approved Integrated Aviation Survivability Equipment information systems Initial Capability Document, distributed electronic warfare operations, data fusion, and mission thread Information exchange Requirements across the range of military operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease for DI is due to the fact that hardware was procured in FY 2019 and is not required in FY 2020.
                                                    
                                                
                                                 
                                                     V-22 Software Reprogrammable Payload (SRP)
                                                     SRP is a single common payload module that is open architecture, government owned, flexible, and reconfigurable to support simultaneous missions and applications making maximum use of available bandwidth and ensuring interoperability. Provides a bridge and translator to allow various systems/waveforms to collaborate and provides the V-22 operator and passenger with a common operating picture.
                                                     
                                                         
                                                             12.543
                                                             0
                                                             Funding continued for SRP gateway development to provide for Digital Interoperability via Sensor Fusion and Integrated Aircraft Survivability Equipment. Continuation of waveform development of Spiral II waveforms (Link 16, Bandwidth Efficient Common Data Link, Tactical Targeting Network Technology and associated hardware into the SRP radio.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     V-22 CMV Development
                                                     Funding supports the implementation of an Engineering Change Proposal (ECP) to incorporate the new systems required for the CMV-22 configuration to perform the Carrier Onboard Delivery (COD) mission.  The ECP will add (1) the capability to meet the range requirements that the COD mission demands (2) a High Frequency (HF) radio to transmit/receive Beyond Line Of Sight (BLOS) over water and (3) a Public Address system for use while transporting passengers. CMV-22 will begin development testing to include things such as preliminary envelope expansion, Electromagnetic Environment Effects testing , HF radio testing and begin Carrier Suitability and Integration testing. Continue CMV-22 integrated aircraft survivability equipment to include correcting deficiencies of the current EAPS, Electrical System Re-design, Infrared Suppressor (IRS) Re-design, Center Console Re-design and Modular Avionics / Cyber Security Implementation.
                                                     
                                                         
                                                             63.089
                                                             0
                                                             Continued funding for the V-22 CMV Development effort to perform the COD mission. Support the development of Functional Test Plans and qualification efforts for the High Frequency radio to transmit/receive BLOS over water and the Public Address  (PA) system for use while transporting passengers. Development of the Joint Vertical Experimental Application System Software will continue. Begin tooling design and fabrication for the enlarged sponsons and wing tanks and the completion of the live fire test sponson fabrication will occur.  Begin risk reduction flight testing and develop the logistics products. Begin the test Instrumentation design and planning for the CMV aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             20.781
                                                             0
                                                             Continued funding for the V-22 CMV Development effort to perform the COD mission. Support the development of Functional Test Plans for the High Frequency (HF) radio to transmit/receive BLOS over water and the PA system. Development of the Joint Vertical Experimental Application System Software (JASS) will continue. Continue Modular Avionics software development / sustainment efforts such as Mission Computer obsolescence initiative redesign and modular software. Continue developmental efforts such as swashplate actuator, electrical system re-design, EAPS, IRS re-design and Cyber Security implementation. Begin the test instrumentation design and planning for the CMV aircraft.  Begin Carrier Suitability and Integration testing and will complete developmental test risk reduction activities on PA system and HF radio and begin Alternate Live Fire Test and Evaluation development activities.
                                                        
                                                         
                                                             45.359
                                                             0
                                                        
                                                         
                                                             45.359
                                                             0
                                                             Continues funding for the V-22 CMV Development effort to perform the COD mission. Support the development of Functional Test Plans for the HF radio to transmit/receive beyond line of sight over water and the PA system. Development of the Joint Vertical Experimental Application System Software will continue. Begin the development testing for the CMV-22 with preliminary envelope expansion testing and Electromagnetic Environment Effects testing. Continue Modular Avionics software development / sustainment efforts such as Mission Computer obsolescence initiative redesign and modular software. Continue developmental efforts such as electrical system re-design, EAPS, IRS re-design and Cyber Security implementation. Continue the test instrumentation design and planning for the CMV-22 aircraft.  Continue the Carrier Suitability and Integration testing and will complete developmental test risk reduction activities on the HF radio and complete Alternate Live Fire Test and Evaluation development activities. Begin Operational testing.  Begin Interoperability development for additional critical capabilities such as Link-16, Mobile Users Objective System, Required Navigation Performance / Area Navigation, and secondary BLOS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase for CMV Development for Integration of critical interoperability capabilities, open architecture and readiness improvements.
                                                    
                                                
                                                 
                                                     V-22 Electrical System Re-design
                                                     Continue Electrical System re-design and reliability improvement efforts. Upgrading the V-22 electrical system reliability and capacity is required to accommodate demands on electrical power system as additional systems are added to the V-22 aircraft.  This effort will design, develop, validate and verify engineering solutions to improve: (1) the Constant Frequency Generator (CFG), (2) the Variable Frequency Generator (VFG) and (3) all associated electrical system interfaces.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Continued Electrical System re-design and reliability improvement effort started in the hardware development line. This effort is a two phase approach; first phase will redesign and separate the Generator Control Unit (GCU)s (both VFG and CFG) from the generators and relocate them to a more benign environment (such as the fuselage); second phase will redesign VFG/GCU to one common configuration increasing power generation capacity required to accommodate demands on electrical power system as additional systems are added to the V-22. Continue Nacelle redesign efforts that will improve maintainability and reliability, as well as wiring redesign.
                                                        
                                                    
                                                     
                                                         
                                                             5.839
                                                             0
                                                             Continued Electrical System re-design and reliability improvement efforts noting the revised Acquisition strategy that will redesign and replace only the CFG GCU without relocating the GCU.
                                                        
                                                         
                                                             5.926
                                                             0
                                                        
                                                         
                                                             5.926
                                                             0
                                                             Continues Electrical System re-design and reliability improvement efforts with the design, development, validation and verification of engineering solutions to improve the V-22 CFG/GCU.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY2020 funds the validation and verification of engineering solutions for the CFG/GCU.
                                                    
                                                
                                                 
                                                     V-22 Aerial Refueling System Development
                                                     V-22 Aerial Refueling System (VARS) will provide V-22 tanker capability to the Marine Air Ground Task Force, enabling safe and efficient execution of all missions, tactical or humanitarian. The system will allow the V-22 to provide fuel to other Air Combat Element aircraft, such as F-35B, F-18, AV-8B, V-22 and CH-53E/K, while en-route, in the objective area, or during recovery, extending the operational reach/duration. With the V-22 deployed onboard, amphibious assault ships would gain an organic aerial refueling capability, maximizing response time and agility.
                                                     
                                                         
                                                             19.366
                                                             0
                                                             Continued funding for the VARS Development Capability. VARS will provide V-22 tanker capability to the Marine Air Ground Task Force, enabling safe and efficient execution of all missions, tactical or humanitarian. The FY18 funding will be used to continue flight testing and supply engineering support for any issues identified during flight test as well as the procurement of additional flight test kits.
                                                        
                                                    
                                                     
                                                         
                                                             13.574
                                                             0
                                                             Continued funding for the VARS Development Capability. VARS will provide V-22 tanker capability to the Marine Air Ground Task Force, enabling safe and efficient execution of all missions, tactical or humanitarian. The FY19 funding will be used to supply engineering support for any issues identified during flight test and initial fleet deployment as well as continued support equipment development and delivery.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 due to the cancellation of the VARS program.
                                                    
                                                
                                                 
                                                     V-22 Infrared Suppressor (IRS)  Re-design
                                                     Continue Infrared Suppressor (IRS) redesign and reliability improvement efforts. The IRS system masks the infrared signature of the V-22 aircraft, which increases the operational survivability. The current IRS system fails to meet reliability requirements and continues to be a high readiness degrader. V-22 IRS system to include funds for the  Engineering & Manufacturing Development (EMD) and instrumented flight test of IRS system solutions.
                                                     
                                                         
                                                             0.150
                                                             0
                                                             Funding continued for the development of a new IRS system for the V-22. The IRS system masks the infrared signature of an aircraft which increases the survivability. FY18 funding will provide for continued Engineering & Manufacturing Development of upgraded IRS system.
                                                        
                                                    
                                                     
                                                         
                                                             3.000
                                                             0
                                                             Funding continued for the development of a new IRS system for the V-22. The ISR system masks the infrared signature of an aircraft which increases the survivability. FY19 funding will provide for continued Engineering & Manufacturing Development of an upgraded IRS system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in IRS Re-design to support higher Marine Corp priorities.
                                                    
                                                
                                                 
                                                     V-22 Technology Insertion
                                                     The V-22 Technology Insertion development effort will provide new capabilities focused on enhancing survivability; software and hardware modularity and maturation of aircraft interfaces to support interoperability. Tech Insertion includes risk reduction and development efforts such as Modular Avionics/Cyber Security Implementation, Enhanced Defensive Weapons Capabilities, Radio Frequency Threat Protection, and Airborne Networking.
                                                     
                                                         
                                                             14.776
                                                             0
                                                             FY18 Technology Insertion funding provided for efforts to include risk reduction and development efforts such as Multi-Spectral Sensor Integration, including Improved Forward Looking Infrared, Degraded Visual Environment Mitigation, Electronic Warfare, Helmet Mounted Display, Modular Avionics/Cyber Security Implementation, Enhanced Defensive Weapons Capabilities, Improved Survivability (Radio Frequency Threat Protection) and Airborne Networking.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Decreased in FY19 due to congressional mark.  Funding was realigned to VARS and Electrical System Redesign.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     V-22 Development Support, Test and Evaluation
                                                     Funds Government Engineering, Contractor Engineering, including Follow-On Test Evaluation (FOT&E), Developmental Test & Engineering (DT&E), and Operational Test & Evaluation (OT&E) for the V-22 flight events. Perform Government oversight. Execute test program risk reduction efforts, as well as fund Tactical Training Theatre Assessment and Planning Phase III program to ensure that all Navy training and testing at sea is compliant with the major Federal environmental laws.
                                                     
                                                         
                                                             29.897
                                                             0
                                                             Funds provided for continued support of FOT&E, DT&E and OT&E to include flight control software, vehicle system
operating software, inlet distortion, APR-39D(V)2, structural fatigue, envelope expansion, software airframe loads,
nacelle sails, integrated aircraft survivability equipment, traffic collision avoidance system, bonded tabs, aerial refueling system and refueling envelope, Tactical Training Theatre Assessment and Planning  Phase III and CMV risk reduction.
                                                        
                                                    
                                                     
                                                         
                                                             34.378
                                                             0
                                                             Funds provided for continued support of FOT&E, DT&E and OT&E to include flight control software, vehicle system
operating software, inlet distortion, APR-39D(V)2, structural fatigue, envelope expansion, software airframe loads,
integrated aircraft survivability equipment, Traffic Collision Avoidance System, Bonded Tabs, Aerial Refueling System and Refueling Envelope, Tactical Training Theatre Assessment and Planning Phase III and CMV risk reduction.
                                                        
                                                         
                                                             48.499
                                                             0
                                                        
                                                         
                                                             48.499
                                                             0
                                                             Funds provided for continued support of FOT&E, DT&E and OT&E to include flight control software, vehicle system
operating software, inlet distortion, APR-39D(V)2, structural fatigue, envelope expansion, software airframe loads,
Integrated Aircraft Survivability Equipment, Traffic Collision Avoidance System, Bonded Blade Tabs, V-22 Aerial Refueling System and Refueling Envelope Expansion, Tactical Training Theatre Assessment and Planning Phase III (Environmental Testing), Sea Trials, Cockpit Engine Health Indicator and CMV Developmental Test and Live Fire.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding for CMV-22 Initial Operational Test and Evaluation (IOT&E) and Engineering Design Studies.
                                                    
                                                
                                                 
                                                     V-22 Multi-Spectral Sensor / Helmet Mounted Display
                                                     The V-22 Multi-Spectral Sensor / Helmet Mounted Display will provide risk reduction and developmental efforts  for an improved Navigation Sensor and a Helmet Mounted Display.
                                                     
                                                         
                                                             1.500
                                                             0
                                                             FY18 continues the V-22 Multi-Spectral Sensor/Helmet Mounted Display risk reduction and developmental efforts started in the Technology Insertion line for an improved Navigation Sensor and a Helmet Mounted Display.
                                                        
                                                    
                                                     
                                                         
                                                             3.371
                                                             0
                                                             FY19 continued the V-22 Multi-Spectral Sensor/Helmet Mounted Display risk reduction and developmental efforts started in the Technology Insertion line for an improved Navigation Sensor (including added capabilities such as targeting designating and Degraded Visual Environment improvements) and a Helmet Mounted Display.
                                                        
                                                         
                                                             15.706
                                                             0
                                                        
                                                         
                                                             15.706
                                                             0
                                                             FY20 continues the V-22 Multi-Spectral Sensor risk reduction and developmental efforts for an improved Navigation Sensor including added capabilities such as targeting and designating. Will continue Degraded Visual Environment development efforts to improve safety when landing in obscured tactical zones.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in Multi-Spectral Sensor for the elevation of multiple sensors prior to down select of vendors.
                                                    
                                                
                                                 
                                                     V-22 Open Systems Architecture / Cyber Security
                                                     Open System Architecture / Cyber Security provides new capabilities focused on enhancing survivability; software and hardware modularity and maturation of aircraft interfaces to support Cyber-Resilient interoperability. Also includes risk reduction and development efforts such as Modular Avionics / Cyber Security Implementation, Cyber / Safe Flight Control improvements and Center Console Redesign.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             11.193
                                                             0
                                                        
                                                         
                                                             11.193
                                                             0
                                                             Continues development efforts started under the Technology Insertion line.  This effort provides new capabilities focused on enhancing survivability; software and hardware modularity and maturation of aircraft interfaces to support Cyber-Resilient Interoperability. Also includes risk reduction and development efforts such as Modular Avionics / Cyber Security Implementation, Cyber / Safe Flight Control Improvements and Center Console Redesign.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 realigned Technology Insertion line funding into the new Open Systems Architecture / Cyber Security line.  New schedule has been added.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN 0164
                                                     V-22
                                                     
                                                         1260.538
                                                         1157.726
                                                         995.421
                                                         995.421
                                                         963.546
                                                         1110.269
                                                         928.746
                                                         479.423
                                                         345.413
                                                         35987.643
                                                    
                                                
                                                 
                                                     APN 0590
                                                     V-22 Series
                                                     
                                                         222.524
                                                         197.993
                                                         325.367
                                                         325.367
                                                         332.901
                                                         477.442
                                                         494.946
                                                         489.749
                                                         4027.853
                                                         7981.654
                                                    
                                                
                                                 
                                                     APN 0605/J0164
                                                     V-22 Inital Spares
                                                     
                                                         4.723
                                                         3.744
                                                         2.523
                                                         2.523
                                                         5.096
                                                         3.234
                                                         1.475
                                                         2.031
                                                         377.899
                                                         400.725
                                                    
                                                
                                                 
                                                     RDTE 1160403BB
                                                     CV-22 Special Operations, Aviation Systems
                                                     
                                                         14.259
                                                         22.533
                                                         28.461
                                                         28.461
                                                         8.500
                                                         8.000
                                                         18.000
                                                         0.000
                                                         0.000
                                                         118.336
                                                    
                                                
                                                 
                                                     RDTE BA07 0401318F
                                                     CV-22 USAF BA07
                                                     
                                                         22.519
                                                         18.502
                                                         17.606
                                                         17.606
                                                         14.873
                                                         15.183
                                                         15.459
                                                         0.000
                                                         41.970
                                                         239.333
                                                    
                                                
                                            
                                             The V-22 is a post Milestone III ACAT-IC program.  As a result of mishaps during and subsequent to V-22 Operational Evaluation (Apr and Dec 00), the program was restructured employing a phased approach to return to flight and tactical introduction.  The Contractor and Government defined deficient areas within the program/aircraft requiring correction prior to return to flight.  A Block Upgrade approach was planned, with required efforts identified in Block "A", "B", and "C".  Block "A" included those efforts necessary to return the V-22 to safe and operational fleet operations.  Block "B" included those efforts necessary to improve the effectiveness and suitability of the aircraft.  Block "C" includes mission enhancements like weather radar, cabin effectiveness suitability improvements, i.e., Environmental Control System, and Forward Firing ALE-47.  Non-recurring development activities are to be initiated and completed for all efforts identified in Block "A", "B", and "C".  The Contractor will develop specific Statements of Work and Preliminary Specification Change Notices required to integrate the Block Upgrade efforts into the baseline Program.  A Systems Requirements Review, Initial Design Review, and Final Design Review was held for each of the Block efforts so the design maturity could be reviewed and the Government could redirect activities as appropriate.  The CV-22 Engineering Manufacturing and Development program is also structured in Blocks to define an evolutionary approach to achieving full operational capability.  Block "0" is the initial baseline CV-22 variant.  Block "10" enhances mission capability with the addition of terrain following radar, additional fuel tanks, additional radios, and Block "20" includes capabilities such as radio frequency and infrared countermeasures improvements.  Additional Blocks are in the planning stages to continue the growth process throughout the operational life of the weapon system. The CMV-22 will add (1) the capability to meet the range requirements that the Carrier Onboard Delivery (COD) mission demands (2) a high frequency radio to transmit/receive beyond line of sight over water and (3) a public address system for use while transporting passengers in support of the COD mission.
                                             Milestone Reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase in Hardware Development supports Flight Control System Redesigns due to obsolescence and Miniature Airborne Global Positioning System (GPS) Receiver (MAGR 2K) development. Increase for Hardware Development Propulsion / Mission Care is due to increased Developmental Testing for Engine particle separation, hardware and software improvements. Swashplate Actuator deleted as a development program as it is no longer funded. CMV Development increase in funding supports integration of critical interoperability capabilities and open architecture and readiness improvements.
                                                     
                                                         
                                                             V-22 Hardware Dev Airframe
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 104.611
                                                                 
                                                                     9.150
                                                                     2018-01
                                                                
                                                                 
                                                                     20.335
                                                                     2019-01
                                                                
                                                                 
                                                                     28.029
                                                                
                                                                 
                                                                     28.029
                                                                     2020-01
                                                                
                                                                 122.519
                                                                 284.644
                                                            
                                                        
                                                         
                                                             V-22 Hardware Dev Propulsion
                                                             SS
                                                             CPIF
                                                             Rolls-Royce Corp.
                                                             Indianapolis, IN
                                                             
                                                                 196.638
                                                                 
                                                                     1.487
                                                                     2017-11
                                                                
                                                                 
                                                                     1.712
                                                                     2018-11
                                                                
                                                                 
                                                                     2.139
                                                                
                                                                 
                                                                     2.139
                                                                     2019-11
                                                                
                                                                 2.125
                                                                 204.101
                                                                 204.101
                                                            
                                                        
                                                         
                                                             V-22 Digital Interoperability
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 19.365
                                                                 
                                                                     10.361
                                                                     2018-01
                                                                
                                                                 
                                                                     32.514
                                                                     2019-03
                                                                
                                                                 
                                                                     28.254
                                                                
                                                                 
                                                                     28.254
                                                                     2020-03
                                                                
                                                                 25.210
                                                                 115.704
                                                            
                                                        
                                                         
                                                             V-22 Software Reprogrammable Payload (SRP)
                                                             Various
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 13.632
                                                                 
                                                                     12.543
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 26.175
                                                            
                                                        
                                                         
                                                             V-22 CMV Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 70.778
                                                                 
                                                                     63.169
                                                                     2017-11
                                                                
                                                                 
                                                                     20.782
                                                                     2018-11
                                                                
                                                                 
                                                                     45.359
                                                                
                                                                 
                                                                     45.359
                                                                     2019-11
                                                                
                                                                 27.994
                                                                 228.082
                                                            
                                                        
                                                         
                                                             V-22 Aerial Refueling System Development
                                                             SS
                                                             CPIF
                                                             Bell Boeing
                                                             Ridley Park, PA
                                                             
                                                                 27.813
                                                                 
                                                                     19.366
                                                                     2018-01
                                                                
                                                                 
                                                                     13.574
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 60.753
                                                                 60.753
                                                            
                                                        
                                                         
                                                             V-22 Electrical System Re-Design
                                                             SS
                                                             FFP
                                                             Hamilton Sundstrand Corp
                                                             Rockford, IL
                                                             
                                                                 0.852
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.839
                                                                     2019-03
                                                                
                                                                 
                                                                     5.926
                                                                
                                                                 
                                                                     5.926
                                                                     2020-03
                                                                
                                                                 71.105
                                                                 83.722
                                                                 83.722
                                                            
                                                        
                                                         
                                                             V-22 IRS Re-design
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.809
                                                                 
                                                                     0.150
                                                                     2018-01
                                                                
                                                                 
                                                                     3.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.959
                                                                 6.959
                                                            
                                                        
                                                         
                                                             V-22 Tech Insertion
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 7.306
                                                                 
                                                                     14.696
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.002
                                                                 22.002
                                                            
                                                        
                                                         
                                                             V-22 Multi-Spectral Sensor / Helmet Mounted Display
                                                             C
                                                             CPIF
                                                             Bell Boeing
                                                             Ridley Park, PA
                                                             
                                                                 0.247
                                                                 
                                                                     1.500
                                                                     2018-03
                                                                
                                                                 
                                                                     3.371
                                                                     2019-03
                                                                
                                                                 
                                                                     15.706
                                                                
                                                                 
                                                                     15.706
                                                                     2020-03
                                                                
                                                                 41.979
                                                                 62.803
                                                                 62.803
                                                            
                                                        
                                                         
                                                             V-22 Open Systems Architecture / Cyber Security
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.193
                                                                
                                                                 
                                                                     11.193
                                                                     2020-03
                                                                
                                                                 84.290
                                                                 95.483
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5106.472
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5106.472
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Increase in V-22 Government Engineering supports the design changes for the Flight Control System.
Increase in CMV Government Engineering supports Engineering Design Studies and Requirements development for Link-16/Iridium and Required Navigation Performance / Area Navigation.
                                                     
                                                         
                                                             V-22 Govt Engineering Sppt
                                                             WR
                                                             Various
                                                             Pax River, MD
                                                             
                                                                 1114.055
                                                                 
                                                                     2.887
                                                                     2017-11
                                                                
                                                                 
                                                                     2.167
                                                                     2018-11
                                                                
                                                                 
                                                                     3.066
                                                                
                                                                 
                                                                     3.066
                                                                     2019-11
                                                                
                                                                 23.500
                                                                 1145.675
                                                            
                                                        
                                                         
                                                             V-22 CMV Govt Engineering Sppt
                                                             WR
                                                             Various
                                                             Pax River, MD
                                                             
                                                                 4.404
                                                                 
                                                                     6.818
                                                                     2017-11
                                                                
                                                                 
                                                                     7.989
                                                                     2018-11
                                                                
                                                                 
                                                                     9.797
                                                                
                                                                 
                                                                     9.797
                                                                     2019-11
                                                                
                                                                 13.527
                                                                 42.535
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 189.718
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 189.718
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     CMV DT&E begins Live Fire Test & Evaluation (LFT&E) and Initial Operational Test & Evaluation (OT&E) . Increase in V-22 Operational Test and Evaluation reflects the hourly rate increase provided by COMOPTEVFOR. V-22 DT testing begins Cyber Obsolescence testing.
                                                     
                                                         
                                                             V-22 Dev Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 1057.060
                                                                 
                                                                     11.445
                                                                     2017-11
                                                                
                                                                 
                                                                     13.033
                                                                     2018-11
                                                                
                                                                 
                                                                     16.563
                                                                
                                                                 
                                                                     16.563
                                                                     2019-11
                                                                
                                                                 54.983
                                                                 1153.084
                                                            
                                                        
                                                         
                                                             V-22 Operational Test & Evaluation
                                                             WR
                                                             OT&E Force
                                                             Norfolk, VA
                                                             
                                                                 59.247
                                                                 
                                                                     3.218
                                                                     2017-12
                                                                
                                                                 
                                                                     2.521
                                                                     2018-12
                                                                
                                                                 
                                                                     2.771
                                                                
                                                                 
                                                                     2.771
                                                                     2019-12
                                                                
                                                                 23.006
                                                                 90.763
                                                            
                                                        
                                                         
                                                             V-22 CMV Dev Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     3.061
                                                                     2017-11
                                                                
                                                                 
                                                                     6.230
                                                                     2018-11
                                                                
                                                                 
                                                                     12.800
                                                                
                                                                 
                                                                     12.800
                                                                     2019-11
                                                                
                                                                 23.280
                                                                 45.371
                                                            
                                                        
                                                         
                                                             V-22 CMV Operational Test & Evaluation
                                                             WR
                                                             OT&E Force
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 2.000
                                                                 3.000
                                                            
                                                        
                                                         
                                                             Prior Year T & E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 48.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 48.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             V-22 Engineering Tech Sppt
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1047.880
                                                                 
                                                                     0.259
                                                                     2017-11
                                                                
                                                                 
                                                                     0.264
                                                                     2018-12
                                                                
                                                                 
                                                                     0.272
                                                                
                                                                 
                                                                     0.272
                                                                     2019-12
                                                                
                                                                 6.650
                                                                 1055.325
                                                            
                                                        
                                                         
                                                             V-22 Management Sppt Svc
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 158.233
                                                                 
                                                                     0.681
                                                                     2017-11
                                                                
                                                                 
                                                                     0.695
                                                                     2019-01
                                                                
                                                                 
                                                                     0.716
                                                                
                                                                 
                                                                     0.716
                                                                     2020-01
                                                                
                                                                 7.718
                                                                 168.043
                                                            
                                                        
                                                         
                                                             V-22 Program Mgmt Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 62.511
                                                                 
                                                                     0.894
                                                                     2017-11
                                                                
                                                                 
                                                                     0.816
                                                                     2018-11
                                                                
                                                                 
                                                                     0.839
                                                                
                                                                 
                                                                     0.839
                                                                     2019-11
                                                                
                                                                 9.641
                                                                 74.701
                                                            
                                                        
                                                         
                                                             V-22 Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 16.879
                                                                 
                                                                     0.185
                                                                     2018-09
                                                                
                                                                 
                                                                     0.185
                                                                     2019-09
                                                                
                                                                 
                                                                     0.185
                                                                
                                                                 
                                                                     0.185
                                                                     2020-09
                                                                
                                                                 2.500
                                                                 19.934
                                                            
                                                        
                                                         
                                                             V-22 CMV Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.056
                                                                 
                                                                     0.040
                                                                     2018-09
                                                                
                                                                 
                                                                     0.060
                                                                     2019-09
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2020-09
                                                                
                                                                 0.140
                                                                 0.356
                                                            
                                                        
                                                         
                                                             V-22 CMV Engineering Tech Sppt
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.385
                                                                 
                                                                     0.409
                                                                     2018-01
                                                                
                                                                 
                                                                     0.417
                                                                     2019-01
                                                                
                                                                 
                                                                     0.430
                                                                
                                                                 
                                                                     0.430
                                                                     2020-01
                                                                
                                                                 1.440
                                                                 3.081
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt Svcs no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 41.087
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.087
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                                                     V-22 Hardware Development
                                                     
                                                         
                                                             Defense Weapon System Re-design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Flight Control System Re-design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Data Set Release Development
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Test: Development Flight Test / Integrated Test (IT-IIID) & Continuous software sustainment developmental testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test Events: Operational Testing (OT-IIIM)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test Events: Operational Testing (OT-IIIN)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test Events: Operational Testing (OT-IIIO)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 CMV Development
                                                     
                                                         
                                                             Engineering Change Proposal
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Reviews: Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Reviews: Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Reviews: Physical Configuration Audit
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test & Evaluation: Developmental Test Risk Reduction
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test & Evaluation: Developmental Test (DT)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test & Evaluation: Live Fire Event
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test & Evaluation: Operational Test (OT)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development Deliveries: Sys. Dem. Test Articles: Sys. Dem. Test Articles
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 22 APN MV22 CMV Qty 10
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 23 APN MV22 CMV Qty 11
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 24 APN MV22 CMV Qty 10
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 25 APN MV22 CMV Qty 6
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 26 APN MV22 CMV Qty 5
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 27 APN MV22 CMV Qty 4
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Deliveries: Lot 22 APN  Qty 6
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Deliveries: Lot 23 APN CMV Qty 9
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Deliveries: Lot 24 APN CMV  Qty 14
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Deliveries: Lot 25 APN CMV Qty 8
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Production Deliveries: Lot 26 APN CMV Qty 5
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Digital Interoperability (DI)
                                                     
                                                         
                                                             Crypto Certification
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Link-16 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Adaptive Networking Wideband Waveform Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Bandwidth Efficient Common Data Link Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Tactical Targeting Network Technology Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Crypto Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Gateway Non-Recurring Engineering (NRE)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Gateway / Software Reprogrammable Payload (SRP) Integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: SRP Bench Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Interim Authority To Operate Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test to Include E3
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Awards: Software Reprogrammable Payload Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Awards: Gateway Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Kit Deliveries & Installs: Kit Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Kit Deliveries & Installs: Installs
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Aerial Refueling system (VARS)
                                                     
                                                         
                                                             Reviews: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Initial Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Testing / Operational Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Electrical System Re-design
                                                     
                                                         
                                                             Generator Control Unit Re-design
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: UTC Aerospace Systems: UTAS System Requirements Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: UTC Aerospace Systems: UTAS Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: UTC Aerospace Systems: UTAS Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Bell Boeing: Bell Boeing Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Bell Boeing: Bell Boeing Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: UTC Aerospace Systems: UTAS Prototype Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: UTC Aerospace Systems: UTAS Flight Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Bell Boeing: Bell Boeing Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: UTC Aerospace Systems: UTAS Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Bell Boeing: Bell Boeing Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Bell Boeing: Bell Boeing Retrofit Kit Delivery
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Infrared Suppressor (IRS)  Re-design
                                                     
                                                         
                                                             Analysis and Solution Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Decision Milestone: Improvement Solution Down Select
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Preliminary Design Review / Systems Requirements Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Prototype Design, Build and Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Non-Recurring Engineering
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Engineering & Manufacturing Development Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Technology Insetion
                                                     
                                                         
                                                             Modular Avionics Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: System Requirements Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Multi-Spectral Sensor / Helmet Mounted Display Development
                                                     
                                                         
                                                             Multi-Spectral Sensor Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Helmet Mounted Display Development (HMD)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Flight Test
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Competitive RFP Release
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Engineering & Manufacturing Development Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     V-22 Open System Architecture / Cyber Security
                                                     
                                                         
                                                             Modular Avionics Architecture Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Aircraft Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Testing
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award - Option 1
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award - Option 2
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award - Option 3
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
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                                         Congressional Adds
                                         
                                             0.000
                                             14.485
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             14.485
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add.  The V-22 Common Configuration-Readiness And Modernization (CC-RAM) Nacelle Improvement funds engineering and manufacturing development efforts that will improve reliability and maintain commonality of nacelle components / structure across all V-22 variants.  Planned improvements include improved inlet particle separation via optimization of the Engine Air Particle Separator system, and reliability improvements to the V-22 exhaust system to include aft nacelle structure and infrared suppressor components.  Improved inlet particle separation development will provide critical safety and readiness improvements projected to increase engine reliability by a factor of 2x increasing engine /aircraft readiness in austere operational environments.   Development of improvements in the aft nacelle will focus on increasing the reliability and maintainability of current aft nacelle structure and infrared compressor components through targeted changes to correct in service revealed deficiencies.
                                             
                                                 
                                                     MV-22 CC-RAM Nacelle Improvements
                                                     
                                                         14.485
                                                         Development of an improved inlet particle separation solution will be executed under the current IIS development contract.  Development will be focused on improving the efficiency of the EAPS system through increased scavenge ratios, optimization of inlet splitter flow aerodynamic performance, and increased EAPS blower efficiency.  Solution will be common to all V-22 variants.  Development of improvements to the aft nacelle include detailed design/manufacturing/material improvements to increase reliability and maintainability of the components in service to include the aft nacelle cowling, side panels, infrared transition duct and centerbody, and associated hardware.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             The V-22 is a post Milestone III ACAT-IC program.  As a result of mishaps during and subsequent to V-22 Operational Evaluation (Apr and Dec 00), the program was restructured employing a phased approach to return to flight and tactical introduction.  The Contractor and Government defined deficient areas within the program/aircraft requiring correction prior to return to flight.  A Block Upgrade approach was planned, with required efforts identified in Block "A", "B", and "C".  Block "A" included those efforts necessary to return the V-22 to safe and operational fleet operations.  Block "B" included those efforts necessary to improve the effectiveness and suitability of the aircraft.  Block "C" includes mission enhancements like weather radar, cabin effectiveness suitability improvements, i.e., Environmental Control System, and Forward Firing ALE-47.  Non-recurring development activities are to be initiated and completed for all efforts identified in Block "A", "B", and "C".  The Contractor will develop specific Statements of Work and Preliminary Specification Change Notices required to integrate the Block Upgrade efforts into the baseline Program.  A Systems Requirements Review, Initial Design Review, and Final Design Review was held for each of the Block efforts so the design maturity could be reviewed and the Government could redirect activities as appropriate.  The CV-22 Engineering Manufacturing and Development program is also structured in Blocks to define an evolutionary approach to achieving full operational capability.  Block "0" is the initial baseline CV-22 variant.  Block "10" enhances mission capability with the addition of terrain following radar, additional fuel tanks, additional radios, and Block "20" includes capabilities such as radio frequency and infrared countermeasures improvements.  Additional Blocks are in the planning stages to continue the growth process throughout the operational life of the weapon system. The CMV-22 will add (1) the capability to meet the range requirements that the Carrier Onboard Delivery (COD) mission demands (2) a high frequency radio to transmit/receive beyond line of sight over water and (3) a public address system for use while transporting passengers in support of the COD mission.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             V-22 Nacelle Improvements
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                                                     V-22 NACELLE IMPROVEMENTS
                                                     
                                                         
                                                             Funding Received
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Nacelle Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             REVIEWS: System Requirements Review / Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             REVIEWS: Critical Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: Developmental Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
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                                 111
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     135.561
                                     7.174
                                     30.980
                                     21.172
                                     21.172
                                     19.932
                                     17.566
                                     3.013
                                     3.072
                                     Continuing
                                     Continuing
                                
                                 The Aircrew Systems Development program provides Engineering and Manufacturing Development of Aviation Life Support Systems to protect aircrew and flight deck personnel from current and future threats including: directed energy weapons, chemical/biological/radiological agents/fallout, ballistic projectiles, temperature extremes, heat/fire, low concentration oxygen environments, high dynamic forces during emergency egress, hearing loss, and high "G" forces.  The program also provides development for the following capabilities: night vision capability, hearing and head protection, aircrew endurance, aircrew performance, man mounted data display, communications, clothing, in flight restraint and stability emergency egress and descent, escape and evasion, survival and rescue, crash protection, and anthropometric sizing for small aircrew.  Acquisition initiatives include: competition, the application of streamlining initiatives, use of non-developmental items, joint and tri-service developments, and the pursuit of NATO/allied cooperative ventures, which expedite introduction of new products into Navy and Marine Corps fixed and rotary wing aircraft, reduce costs, and promote commonality. 

JUSTIFICATION FOR BUDGET ACTIVITY:
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         13.235
                                         20.980
                                         20.380
                                         20.380
                                    
                                     
                                         7.174
                                         30.980
                                         21.172
                                         21.172
                                    
                                     
                                         -6.061
                                         10.000
                                         0.792
                                         0.792
                                    
                                     
                                         
                                             10.000
                                        
                                         
                                             -0.403
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     1.000
                                                     1.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.208
                                                     -0.208
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -6.618
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     0.960
                                                
                                            
                                        
                                    
                                     Schedule:

1. Acquisition Milestones:
A. Laser Eye Protection (LEP) - Milestone B (MS B), Milestone C (MS C), Initial Operational Capability (IOC) and Full Rate Production (FRP) delayed due to extended revision of threat requirement and decision not to procure United States Air Force (USAF) spectacle.

B. Enhanced Visual Acuity (EVA) - MS B and MS C dates changed to reflect revised schedule. Schedule has been postponed due to departmental shifting of priorities.

2. System Development:
A. LEP - System Readiness Review 1 moved from 4Q FY15 to 1Q FY17; System Function Review/System Readiness Review 2 moved from 1Q FY18 to 2Q FY18; Critical Design Review moved from 2Q FY19 to 2Q FY20; Test Readiness Review moved from 4Q FY19 to 4Q FY20; System Verification Review/Production Readiness Review moved from 2Q FY21 to 4Q FY22; Physical Configuration Audit moved from 1Q FY22 to 4Q FY23.

B. EVA - Moved Preliminary Design Review from 2Q FY19 to 4Q FY20; moved Critical Design Review from 1Q FY20 to 2Q FY21; moved Test Readiness Review from 1Q FY21 to 2Q FY22; moved System Verification Review/Production Readiness Review from 1Q FY22 to 1Q FY23.

3.  Test and Evaluation:
A. LEP - Developmental Test shifted from 1Q FY20 to 1Q FY21.
  
B. EVA - Developmental Test shifted from 3Q FY20 to 2Q FY21; Operational Test shifted from 3Q FY22 to 4Q FY23.

4. Production Milestones:
A. LEP - Engineering Development Model (EDM), Low Rate Initial Production (LRIP) and Full Rate Production (FRP) contract award dates changed to align with milestone decisions.

B. EVA - EDM, LRIP 1 and LRIP 2 contract award dates changed to align with milestone decisions.

5. Deliveries:
A. Laser Eye Protection Spectacles (LEP) - Engineering Development Model (EDM) quantity changed from 62 to 91; Low Rate Initial Production (LRIP) 1 quantity changed from 550 to 350; Full Rate Production (FRP) 1 quantity changed from 665 to 535.

B. Enhanced Visual Acuity (EVA) - EDM quantity changed from 25 to 12; LRIP 1 quantity changed from 6 to 25 and LRIP 2 quantity changed from 64 to 100.

Technical:  N/A
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                                                 0
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                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             AIRCREW SYSTEMS: Laser Eye Protection (LEP), Enhanced Visual Acuity (EVA), and Aircrew Systems (AS).

Under the above projects, LEP provides eye protection solutions that will provide Fixed, Rotary Wing and Patrol pilots and aircrew with multiple wavelength fixed threat and hazard protection during day and night unaided and Night Vision Goggle aided missions. LEP will consist of a suite of products to include spectacles, goggles and visors. The LEP (visor, spectacle or goggle format) is being developed for compatibility with all required USN/USMC Aviation Life Support Equipment as well as cockpit displays, night vision and fire control systems. EVA provides advanced night vision/Head Up Display (HUD) capability to address critical capability gaps in low and no light illumination levels (night vision). EVA will be integrated on current aircraft through a common interface allowing incremental, modular approach to fielding full capability and future upgrades.  Future increments will provide enhanced aircrew situational awareness in degraded visual environment. Aircrew Systems includes State of the Art (SOA) and Survival Systems which provides for the yearly evaluation of the survival, clothing and other aircrew systems that provide upgraded performance, fill capability gaps, improve aircrew endurance and performance, safety and enhance survivability.

AIRCRAFT SYSTEMS: Aircraft Systems include studies for Advanced Crash Protection, SOA, and Survival Systems. SOA provides for the yearly evaluation of the survival systems that provide upgraded performance, improve endurance, fill capability gaps and improve performance, safety and enhance survivability.
                                             
                                                 
                                                     Aircrew System Development
                                                     Laser Eye Protection (LEP) provides Spectacles (both Self Protection and Multi-Wavelength), goggles, step-in visor and Laser Eye Protection Improvement Program (LEPIP) which monitors emerging threats and changes to technology. Enhanced Visual Acuity (EVA) provides advanced night vision/Head Up Display (HUD) capability to address critical capability gaps in low and no light illumination (Night Vision). Future increments will provide enhanced visibility in degraded visual environments. AS includes SOA.
                                                     
                                                         
                                                             5.692
                                                             0
                                                             Laser Eye Protection (LEP): Continued research and development of the next increment of threat spectacle, completed System Readiness Review 2 (SRR2).
Enhanced Visual Acuity (EVA): Continued development.
State of the Art (SOA): Continued a yearly evaluation and authorization of the survival, clothing, and other aircrew systems items. Identification, testing and approval of items that provided upgraded performance, filled capability gaps, improved aircrew endurance, improved aircrew performance and safety and enhance survivability. 
Physiological Episode Protection: Mitigated risk of loss of aircrew and Tactical and Training jet platforms due to Physiological Episodes using monitoring and alert systems. Developed, prototyped, and tested a physiological monitoring system that detects physiological episodes and provides a warning in time to enable the aircrew to execute emergency procedures and recover safely.
                                                        
                                                    
                                                     
                                                         
                                                             20.345
                                                             0
                                                             Laser Eye Protection (LEP): Continue research and development of the next increment of threat spectacle.
Enhanced Visual Acuity (EVA): Continue critical technology development, receive validated Capability Development Document (CDD), release Request For Proposals (RFP) for Engineering and Manufacturing Development (EMD), receive Milestone B decision and award EMD Contract.
State of the Art (SOA): Continue a yearly evaluation and authorization of the survival, clothing, and other aircrew systems items. Identification, testing and approval of items that provide upgraded performance, fill capability gaps, improve aircrew endurance, improve aircrew performance and safety and enhance survivability. 
Physiological Episode Protection: Mitigate risk of loss of aircrew and Tactical and Training jet platforms due to Physiological Episodes using monitoring and alert systems. Develop, prototype, and test a physiological monitoring system that detects physiological episodes and provides a warning in time to enable the aircrew to execute emergency procedures and recover safely.
                                                        
                                                         
                                                             20.650
                                                             0
                                                        
                                                         
                                                             20.650
                                                             0
                                                             Laser Eye Protection (LEP): Continue research and development of the next increment of threat spectacle, complete Critical Design Review (CDR), complete Technical Readiness Review (TRR), and deliver 91 Engineering Development Models (EDM).
Enhanced Visual Acuity (EVA): Continue critical technology development, complete Preliminary Design Review (PDR) and System Requirements Review 2 (SRR2).
State of the Art (SOA): Continue a yearly evaluation and authorization of the survival, clothing, and other aircrew systems items. Identification, testing and approval of items that provide upgraded performance, fill capability gaps, improve aircrew endurance, improve aircrew performance and safety and enhance survivability. 
Physiological Episode Protection: Mitigate risk of loss of aircrew and Tactical and Training jet platforms due to Physiological Episodes using monitoring and alert systems. Develop, prototype, and test a physiological monitoring system that detects physiological episodes and provides a warning in time to enable the aircrew to execute emergency procedures and recover safely.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 Increase due to ramp up of EVA development activity in preparation for Preliminary Design Review (PDR) and continued execution of Engineering and Manufacturing Development (EMD) Contract.
                                                    
                                                
                                                 
                                                     Aircraft Systems Development
                                                     Aircraft Systems include studies for Advanced Crash Protection, and State of the Art (SOA).
                                                     
                                                         
                                                             0.555
                                                             0
                                                             State of the Art (SOA): Continued a yearly evaluation and authorization to include identification, testing and approval of items that provide upgraded performance, fill capability gaps, improve endurance, improve performance and safety and enhance survivability. 
Oxygen Cart (Peculiar Support Equipment (PSE)): The Emergency Oxygen Source (EOS) in the F/A-18 Navy Aircrew Common Ejection Seat (NACES) survival kit will be changed to afford the pilot more emergency oxygen in the event of a hypoxia incidence.  This change will drive a requirement for PSE O2 servicing cart used to service the EOS cylinder.  This part of the effort will develop, prototype and test an oxygen cart to reach the pressures required.
                                                        
                                                    
                                                     
                                                         
                                                             0.635
                                                             0
                                                             State of the Art (SOA): Continue a yearly evaluation and authorization to include identification, testing and approval of items that provide upgraded performance, fill capability gaps, improve endurance, improve performance and safety and enhance survivability. 
Oxygen Cart (Peculiar Support Equipment (PSE)): The Emergency Oxygen Source (EOS) in the F/A-18 Navy Aircrew Common Ejection Seat (NACES) survival kit will be changed to afford the pilot more emergency oxygen in the event of a hypoxia incidence.  This change will drive a requirement for PSE O2 servicing cart used to service the EOS cylinder.  This part of the effort will develop, prototype and test an oxygen cart to reach the pressures required.
                                                        
                                                         
                                                             0.522
                                                             0
                                                        
                                                         
                                                             0.522
                                                             0
                                                             State of the Art (SOA): Continue a yearly evaluation and authorization to include identification, testing and approval of items that provide upgraded performance, fill capability gaps, improve endurance, improve performance and safety and enhance survivability. 
Oxygen Cart (Peculiar Support Equipment (PSE)): The Emergency Oxygen Source (EOS) in the F/A-18 Navy Aircrew Common Ejection Seat (NACES) survival kit will be changed to afford the pilot more emergency oxygen in the event of a hypoxia incidence.  This change will drive a requirement for PSE O2 servicing cart used to service the EOS cylinder.  This part of the effort will develop, prototype and test an oxygen cart to reach the pressures required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight decrease from FY 2019 to FY 2020 due to contract services reform.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4268
                                                     Aviation Life Support
                                                     
                                                         41.967
                                                         14.570
                                                         33.362
                                                         32.862
                                                         0.500
                                                         34.405
                                                         38.456
                                                         49.998
                                                         50.705
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0575
                                                     Aviation Life Support Mods
                                                     
                                                         0.000
                                                         15.864
                                                         39.762
                                                         39.762
                                                         35.397
                                                         2.666
                                                         5.885
                                                         6.034
                                                         65.386
                                                         191.362
                                                    
                                                
                                            
                                             Commercial Off-The-Shelf /Non-Developmental Items where possible, cost type contracts.
                                             Enhanced Visual Acuity: Performance Metrics to include Preliminary Design Review (PDR), Critical Design Review (CDR), Milestone B (MS B), Milestone C (MS C) and IOC.
Laser Eye Protection: Performance Metrics to include System Readiness Review (SRR), Critical Design Review (CDR), Test Readiness Review (TRR), System Verification Review/Production Readiness Review (SVR/PRR), Milestone B (MS B), Milestone C (MS C), Initial Operating Capability (IOC) and Full Rate Production Decision Review (FRPDR).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY18 funding Program Delay Mark (Issue 66058) realized ($6.618M).
FY18 funding received ($4.208M) in support of Enhanced Emergency Oxygen Supply (EEOS) and Physiological Episode (PE) Protection.
                                                     
                                                         
                                                             Systems Eng Laser Eye Protection (LEP)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 10.046
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng Laser Eye Protection (LEP)
                                                             C
                                                             FFP
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.573
                                                                 
                                                                     0.637
                                                                     2018-03
                                                                
                                                                 
                                                                     2.100
                                                                     2018-12
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-12
                                                                
                                                                 3.035
                                                                 8.045
                                                                 5.600
                                                            
                                                        
                                                         
                                                             Systems Eng Aircrew Systems
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 16.433
                                                                 
                                                                     0.538
                                                                     2018-02
                                                                
                                                                 
                                                                     0.525
                                                                     2018-12
                                                                
                                                                 
                                                                     1.359
                                                                
                                                                 
                                                                     1.359
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng Aircraft Systems
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 44.980
                                                                 
                                                                     0.447
                                                                     2018-02
                                                                
                                                                 
                                                                     0.635
                                                                     2019-02
                                                                
                                                                 
                                                                     0.522
                                                                
                                                                 
                                                                     0.522
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Eng Enhanced Visual Acuity
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.712
                                                                 
                                                                     0.000
                                                                     2018-05
                                                                
                                                                 
                                                                     10.660
                                                                     2019-03
                                                                
                                                                 
                                                                     10.761
                                                                
                                                                 
                                                                     10.761
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Eng Enhanced Visual Acuity
                                                             WR
                                                             Various
                                                             Patuxent River, MD
                                                             
                                                                 12.047
                                                                 
                                                                     0.457
                                                                     2018-02
                                                                
                                                                 
                                                                     3.313
                                                                     2018-11
                                                                
                                                                 
                                                                     2.982
                                                                
                                                                 
                                                                     2.982
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng Physiological Episode Protection
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     2.422
                                                                     2017-11
                                                                
                                                                 
                                                                     1.700
                                                                     2018-11
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng O2 Cart
                                                             C
                                                             CPFF
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.700
                                                                     2018-02
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 34.569
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 34.569
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.278
                                                                 
                                                                     0.046
                                                                     2017-12
                                                                
                                                                 
                                                                     0.047
                                                                     2018-12
                                                                
                                                                 
                                                                     0.048
                                                                
                                                                 
                                                                     0.048
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Svcs no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.923
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.923
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                                                     Laser Eye Protection (LEP)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: LEP: Milestone C
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: LEP: FRP Decision
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: LEP IOC
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: SRR 2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: CDR
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: TRR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: SVR/PRR
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: PCA
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DT
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: LEP LRIP 1 (OPN)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: LEP FRP 1 (OPN)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LEP EDM Qty 91
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LEP LRIP Qty 350
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LEP FRP 1 Qty 535
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Enhanced Visual Acuity (EVA)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: EVA Milestone B
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: EVA Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: EVA PDR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: EVA CDR
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: EVA TRR
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: EVA SVR/PRR
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: EVA Developmental Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: EVA Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: EDM (RDTEN)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: EVA LRIP 1 (OPN)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: EVA LRIP 2 (OPN)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: EDM (QTY 12)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: EVA LRIP 1 (QTY 25)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: EVA LRIP 2 (QTY 100)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.927
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.927
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY19 Base Plans - Proj. 9999 Congressional Add: NAVAIR PMA-202 will work with the Defense Innovation Unit (DIU), a
Department of Defense (DoD) organization focused on accelerating commercial technologies in the U.S. Military, to develop wearable physiological monitoring systems and algorithms, as prototypes, to monitor for, predict, and/or alert aircrew to impending degradations in performance. The scope of this project will be consistent with the Research, Development, Test & Evaluation (RDT&E) of physiological monitoring systems.
                                             
                                                 
                                                     T-45 and F/A-18 Physiological Episodes
                                                     
                                                         0.927
                                                         Physiological Episode Protection: Mitigated risk of loss of aircrew and Tactical and Training jet platforms due to Physiological Episodes using monitoring and alert systems. Developed, prototyped, and tested a physiological monitoring system that detects physiological episodes and provides a warning in time to enable the aircrew to execute emergency procedures and recover safely.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Advance Aircrew Physiological Monitoring
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Advance Aircrew Physiological Monitoring.
                                                    
                                                
                                            
                                             Not applicable.
                                             Not applicable.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             T-45 and F/A-18 Physiological Episodes
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.927
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.927
                                                            
                                                        
                                                         
                                                             Advance Aircrew Physiological Monitoring
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.000
                                                                 10.000
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                                                     Proj 9999
                                                     
                                                         
                                                             T-45 and F/A-18 Physiological Episodes: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advance Aircrew Physiological Monitoring: Schedule Detail
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                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604269N
                                 EA-18 Squadrons
                                 112
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1980.362
                                     137.029
                                     242.719
                                     143.585
                                     143.585
                                     118.535
                                     67.546
                                     69.981
                                     72.985
                                     Continuing
                                     Continuing
                                
                                 The EA-18G has replaced the EA-6B aircraft as the primary Electronic Attack (EA) platform supporting the Navy and Marine Corps.  The EA-18G will be the sole EA aircraft in the inventory.  Capabilities of the EA-18G weapon system and ancillary equipment can be upgraded to accommodate and incorporate new or enhanced weapons as well as advances in technology to respond effectively to emerging future threats.  EA-18G "Flight Plan" spiral capability development is critical to the baseline of the EA-18G next generation mission system capability and maintaining tactical relevance in support of Navy Aviation Plan 2030.  Development continues for design and integration of avionics systems, integration of Jamming Techniques Optimization improvements, evolutionary software upgrades via the System Configuration Set block builds and related testing.  Continued advanced development engineering for improvements in reliability and maintainability are required to ensure maximum benefit is achieved through reduced cost of ownership and to provide enhanced availability.

The FY 2020 funding request continues improvements to the ALQ-218 Airborne Electronic Attack Systems Enhancements (ASE) and Integrated Capability Package (ICP)-3.  This funds a combination hardware/software solution to the ALQ-218 receiver to enable low band geo-location, faster geo-location response times, improved location, identification, and probability of intercept by enabling the EA-18G to detect and identify radio frequency emitters with complex waveforms that typically are not able to be detected or identified using traditional methods. ASE provides foundational capabilities needed to support the ICP-3 passive kill chain. Additional funds added for transitioning Reactive Electronic Attack Measures (REAM) technology from an ONR future Naval capabilities (FNC) science and technology effort to the platform.
                                 
                                     
                                         173.488
                                         147.419
                                         159.472
                                         159.472
                                    
                                     
                                         137.029
                                         242.719
                                         143.585
                                         143.585
                                    
                                     
                                         -36.459
                                         95.300
                                         -15.887
                                         -15.887
                                    
                                     
                                         
                                             95.300
                                        
                                         
                                             -4.789
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -15.887
                                                     -15.887
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -31.670
                                                
                                            
                                        
                                    
                                     Technical: Not Applicable

Schedule: Not Applicable

The FY 2020 funding request was increased by $0.247 million as a result of a rate adjustment.
                                
                                 
                                     
                                         3063
                                         EA-18G Development
                                         378
                                         
                                             1980.362
                                             137.029
                                             147.419
                                             143.585
                                             143.585
                                             118.535
                                             67.546
                                             69.981
                                             72.985
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The EA-18G is the replacement aircraft for the EA-6B.  The EA-18G development program upgrades the EA-6B's Airborne Electronic Attack capability to detect, identify, locate and suppress hostile emitters; provides enhanced connectivity to National, Theater and Strike assets; and provides organic precision emitter targeting for employment of onboard suppression weapons (High-speed Anti-Radiation Missile family) to fulfill operational requirements. The performance of the aircraft is compatible with the primary strike/fighter aircraft projected to be in the inventory, allowing it to be fully integrated into specific strike packages.
                                             
                                                 
                                                     EA-18G Design and Avionics Integration
                                                     The EA-18G has the capability to operate autonomously or as a major node in a network-centric operation and is being designed to perform a range of Electronic Warfare/Electronic Attack functions either simultaneously or independently.   Funding will be utilized for design and integration of avionics systems into the EA-18G.
                                                     
                                                         
                                                             61.906
                                                             0
                                                             Continued integration of improvements developed through the Jamming Techniques Optimization teams.  Continued and increased engineering, flight hours and test efforts for ALQ-218 Airborne Electronic Attack Systems Enhancements (ASE) upgrade requirements to improve low band geo-location, signal detection, and identification capabilities necessary for complex emitter geo-location and identification.  Funds supported a combined hardware/software solution to provide significant capability enhancements to the ALQ-218 which are required to address evolving threats.  To incorporate those ALQ-218 ASE upgrades with the System Configuration Sets (SCS) fleet releases on EA-18G, an increase in engineering, system integration, SCS development, Operational Flight Program re-hosting, test planning, materials, lab equipment, and lab/flight testing has been funded.

Increased funding levels added in FY18 to the EA-18G budget are to increase ALQ-218 signal processing capacity and capability by adding the Low-Band Dedicated Receiver (LBDR).  Capability enhancements enable better detection and correct identification of modern radars.  Capacity improvements provide increased signal processing in current day dense electromagnetic environments.
                                                        
                                                    
                                                     
                                                         
                                                             66.945
                                                             0
                                                             Continue integration of improvements developed through the Jamming Techniques Optimization teams.  Continue and increase engineering, flight hours and test efforts for ALQ-218 Airborne Electronic Attack Systems Enhancements (ASE) upgrade requirements to improve low band geo-location, signal detection, and identification capabilities necessary for complex emitter geo-location and identification.  Funds will support a combined hardware/software solution to provide significant capability enhancements to the ALQ-218 which are required to address evolving threats.  To incorporate those ALQ-218 ASE upgrades with the SCS fleet releases on EA-18G, an increase in engineering, system integration, SCS development, Operational Flight Program re-hosting, test planning, materials, lab equipment, and lab/flight testing are being funded.

FY19 continues added funding levels to the EA-18G budget to support increased ALQ-218 signal processing capacity and capability by adding the LBDR Capability enhancements enable better detection and correct identification of modern radars. Capacity improvements provide increased signal processing in current day dense electromagnetic environments.  Funds will support Transitioning Reactive Electronic Attack Measures (REAM) technology from a ONR future naval capabilities (FNC) science and technology effort to the platform.  This technology and hardware upgrade of the Electronic Attack Unit (EAU) will bring Cognitive Electronic Warfare capability to the platform and is the start to EA-18G BLK II modernization. As well as development and integration of special mission pods in support of BLK II modernization.
                                                        
                                                         
                                                             125.893
                                                             0
                                                        
                                                         
                                                             125.893
                                                             0
                                                             Continue integration of improvements developed through the Jamming Techniques Optimization teams.  Continue and increase engineering, flight hours and test efforts for ALQ-218 ASE upgrade requirements to improve low band geo-location, signal detection, and identification capabilities necessary for complex emitter geo-location and identification.  Funds will support a combined hardware/software solution to provide significant capability enhancements to the ALQ-218 which are required to address evolving threats.  To incorporate those ALQ-218 ASE upgrades with the SCS fleet releases on EA-18G, an increase in engineering, system integration, SCS development, Operational Flight Program re-hosting, test planning, materials, lab equipment, and lab/flight testing are being funded.

FY20 continues funding to support increased ALQ-218 signal processing capacity and capability by adding the LBDR Capability enhancements enable better detection and correct identification of modern radars. Capacity improvements provide increased signal processing in current day dense electromagnetic environments.  Funds will support Transitioning REAM technology from a ONR future naval capabilities science and technology effort to the platform.  This technology and hardware upgrade of the EAU will bring Cognitive Electronic Warfare capability to the platform and is the start to EA-18G BLK II modernization as well as development and integration of special mission pods in support of BLK II modernization.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 increase accounts for the transition of REAM from ONR in alignment with EAU NRE and hardware upgrades to bring Cognitive Electronic Attack capability to the EA-18G.
                                                    
                                                
                                                 
                                                     EA-18G Software Development
                                                     Continued capability enhancements to improve the EA-18G Airborne Electronic Attack capabilities are predominantly realized through evolutionary software upgrades.  Funding will be utilized to develop improved software capabilities for the EA-18G through System Configuration Set block software updates.
                                                     
                                                         
                                                             15.387
                                                             0
                                                             Continued System Configuration Set block software development and integration for the EA-18G, specifically System Configuration Set builds H14, H16 and H18. Increased engineering efforts for integration of active and passive kill chain capabilities and sensors.  Multi System Integration algorithm and sensor developmental efforts also increased at test activities for ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, and Live Virtual Construct interoperability efforts.
                                                        
                                                    
                                                     
                                                         
                                                             15.695
                                                             0
                                                             Continue System Configuration Set block software development and integration for the EA-18G, specifically System Configuration Set builds H14, H16 and H18. Increase to engineering efforts for integration of active and passive kill chain capabilities and sensors.  Funding for Multi System Integration algorithm and sensor developmental efforts also increased at test activities for ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, and Live Virtual Construct interoperability efforts.
                                                        
                                                         
                                                             1.247
                                                             0
                                                        
                                                         
                                                             1.247
                                                             0
                                                             Continue System Configuration Set block software development and integration for the EA-18G, specifically System Configuration Set builds H16 and H18. Increase to engineering efforts for integration of active and passive kill chain capabilities and sensors.  Funding for Multi System Integration algorithm and sensor developmental efforts also increased at test activities for ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, and Live Virtual Construct interoperability efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 decrease accounts for a realignment within the PU for efforts involving the EA-18G Design and Integration line for REAM, Cognitive EW, and EAU NRE.
                                                    
                                                
                                                 
                                                     EA-18G Developmental & Operational Testing
                                                     Funding will be utilized to support required test phases of the EA-18G.
                                                     
                                                         
                                                             5.481
                                                             0
                                                             Continued operational and integration test of EA-18G avionics upgrades and System Configuration Set block software updates to include Flight Tests conducted in conjunction with various Fleet Exercises (i.e. FLEX-1X).
                                                        
                                                    
                                                     
                                                         
                                                             5.591
                                                             0
                                                             Continue operational and integration test of EA-18G avionics upgrades and System Configuration Set block software updates to include Flight Tests conducted in conjunction with various Fleet Exercises (i.e. FLEX-1X).
                                                        
                                                         
                                                             5.591
                                                             0
                                                        
                                                         
                                                             5.591
                                                             0
                                                             Continue operational and integration test of EA-18G avionics upgrades and System Configuration Set block software updates to include Flight Tests conducted in conjunction with various Fleet Exercises (i.e. FLEX-1X).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     EA-18G Flight Plan Engineering / System Configuration Set Development and Integration
                                                     EA-18G "Flight Plan" spiral capability development is critical to the baseline of the Growler next generation mission system capability.  Funding will support the development, test and integration efforts required to maintain tactical relevance in support of Navy Aviation Plan 2030.
                                                     
                                                         
                                                             54.155
                                                             0
                                                             Flight Plan Engineering efforts included EA-18G improvements necessary for Growler relevance and tactical supremacy; Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhance EA-18G Cooperative Engagement Capability.  Funding supported development (hardware and software), test and integration efforts for Flight Plan requirements such as Distributed Targeting Processor-Networked (DTP-N) to include Aided Target Recognition, Stationary Target Recognition, Maritime Multiple Target Track and Engagement, Multi-Level Security, Strike Accelerator and Advanced Tactical Data Link; Display Improvements for enhanced sensor integration; Precision Approach and Landing Capability (PALC); Flight Path Control (Magic Carpet); Time Difference Of Arrival (TDOA), Network Centric Collaborative Targeting (NCCT), and continued updates to Wingman Compatibility improvements.
                                                        
                                                    
                                                     
                                                         
                                                             59.088
                                                             0
                                                             Continue Flight Plan Engineering efforts to include EA-18G improvements necessary for Growler relevance and tactical supremacy; Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhance EA-18G Cooperative Engagement Capability.  Funding supports development (hardware and software), test and integration efforts for Flight Plan requirements such as DTP-N to include Aided Target Recognition, Stationary Target Recognition, Maritime Multiple Target Track and Engagement, Multi-Level Security, Strike Accelerator and Advanced Tactical Data Link; Display Improvements for enhanced sensor integration; PALC; Flight Path Control (Magic Carpet); TDOA, NCCT, and continued updates to Wingman Compatibility improvements.
                                                        
                                                         
                                                             10.754
                                                             0
                                                        
                                                         
                                                             10.754
                                                             0
                                                             Continue Flight Plan Engineering efforts to include EA-18G improvements necessary for Growler relevance and tactical supremacy; Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhance EA-18G Cooperative Engagement Capability.  Funding supports development (hardware and software), test and integration efforts for Flight Plan requirements such as DTP-N to include Aided Target Recognition, Stationary Target Recognition, Maritime Multiple Target Track and Engagement, Multi-Level Security, Strike Accelerator and Advanced Tactical Data Link; Display Improvements for enhanced sensor integration; PALC; Flight Path Control (Magic Carpet); TDOA, NCCT, and continued updates to Wingman Compatibility improvements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 decrease accounts for a realignment within the PU for efforts involving the EA-18G Design and Integration line for REAM, Cognitive EW, and EAU NRE.
                                                    
                                                
                                                 
                                                     EA-18G Obsolescence Redesign
                                                     Develop and test design modifications to address obsolescence issues.
                                                     
                                                         
                                                             0.100
                                                             0
                                                             Developed and tested design modifications to hardware components and software systems in response to EA-18G weapon system and ancillary equipment obsolescence issues.
                                                        
                                                    
                                                     
                                                         
                                                             0.100
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to EA-18G weapon system and ancillary equipment obsolescence issues.
                                                        
                                                         
                                                             0.100
                                                             0
                                                        
                                                         
                                                             0.100
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to EA-18G weapon system and ancillary equipment obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/05250
                                                     F-18 Series (OSIP 011-10)
                                                     
                                                         40.140
                                                         49.645
                                                         70.850
                                                         70.850
                                                         79.334
                                                         92.008
                                                         78.422
                                                         80.086
                                                         42.336
                                                         667.406
                                                    
                                                
                                                 
                                                     RDTEN/1662
                                                     F/A-18 Improvement
                                                     
                                                         68.166
                                                         102.938
                                                         117.011
                                                         117.011
                                                         130.334
                                                         118.228
                                                         91.397
                                                         85.524
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The program achieved Full Rate Production in November 2009.  Contractual studies are underway for Operational Requirement Document core Block II activities and those efforts will be integrated into the overall EA-18G plan/roadmap as resources permit.  EA-18G software upgrades are incrementally developed, integrated and fielded.  Software development and integration are coordinated efforts between government activities and industry partners to field capability upgrades to the EA-18G fleet.
                                             Complete incorporation of EA-18G specific upgrades into the System Configuration Set block software builds to meet planned Fleet Release dates.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding increases are for Integrated Capability Package-3 (ICP-3) Flight Plan/SCS efforts as well as ALQ-218 Airborne Electronic Attack Systems Enhancements (ASE), which includes Low-Band Dedicated Receiver (LBDR).  ICP-3 Flight Plan/SCS efforts include systems engineering, improvement, design and integration efforts for Digital Targeting Processor - Networked (DTP-N) and Network Centric Collaborative Targeting (NCCT). Funding increases also support REAM and Electronic Attack Unit (EAU) NRE.
                                                     
                                                         
                                                             Systems Engineering (SCS/Flight Plan)
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 36.194
                                                                 
                                                                     6.250
                                                                     2017-12
                                                                
                                                                 
                                                                     19.260
                                                                     2018-12
                                                                
                                                                 
                                                                     22.080
                                                                
                                                                 
                                                                     22.080
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (SCS/Flight Plan)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 108.110
                                                                 
                                                                     13.692
                                                                     2017-12
                                                                
                                                                 
                                                                     30.373
                                                                     2018-12
                                                                
                                                                 
                                                                     27.180
                                                                
                                                                 
                                                                     27.180
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (SCS/Flight Plan)
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 86.155
                                                                 
                                                                     16.492
                                                                     2017-12
                                                                
                                                                 
                                                                     25.476
                                                                     2018-12
                                                                
                                                                 
                                                                     22.604
                                                                
                                                                 
                                                                     22.604
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (SCS/Flight Plan)
                                                             WR
                                                             NSMA
                                                             Various
                                                             
                                                                 0.250
                                                                 
                                                                     4.113
                                                                     2018-04
                                                                
                                                                 
                                                                     4.755
                                                                     2019-04
                                                                
                                                                 
                                                                     4.472
                                                                
                                                                 
                                                                     4.472
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (Flight Plan DTP-N)
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 38.049
                                                                 
                                                                     8.400
                                                                     2018-03
                                                                
                                                                 
                                                                     10.368
                                                                     2019-03
                                                                
                                                                 
                                                                     10.575
                                                                
                                                                 
                                                                     10.575
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering (Flight Plan TDOA)
                                                             C
                                                             IDIQ
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 2.343
                                                                 
                                                                     6.955
                                                                     2017-12
                                                                
                                                                 
                                                                     3.833
                                                                     2018-12
                                                                
                                                                 
                                                                     3.910
                                                                
                                                                 
                                                                     3.910
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering (Flight Plan TDOA)
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Various
                                                             
                                                                 1.013
                                                                 
                                                                     14.966
                                                                     2017-12
                                                                
                                                                 
                                                                     7.066
                                                                     2018-12
                                                                
                                                                 
                                                                     8.527
                                                                
                                                                 
                                                                     8.527
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering (ALQ-218 ASE)
                                                             C
                                                             IDIQ
                                                             Northrop Grumman
                                                             Various
                                                             
                                                                 51.971
                                                                 
                                                                     21.277
                                                                     2018-04
                                                                
                                                                 
                                                                     7.271
                                                                     2019-04
                                                                
                                                                 
                                                                     7.633
                                                                
                                                                 
                                                                     7.633
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (ALQ-218 ASE)
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Various
                                                             
                                                                 3.074
                                                                 
                                                                     11.647
                                                                     2018-04
                                                                
                                                                 
                                                                     4.985
                                                                     2019-04
                                                                
                                                                 
                                                                     5.549
                                                                
                                                                 
                                                                     5.549
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (ALQ-218 LBDR)
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2017-12
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.965
                                                                
                                                                 
                                                                     0.965
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (ALQ-218 LBDR)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.020
                                                                     2018-12
                                                                
                                                                 
                                                                     0.912
                                                                
                                                                 
                                                                     0.912
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (ALQ-218 LBDR)
                                                             C
                                                             IDIQ
                                                             Northrop Grumman
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     8.825
                                                                     2017-12
                                                                
                                                                 
                                                                     6.000
                                                                     2018-12
                                                                
                                                                 
                                                                     4.870
                                                                
                                                                 
                                                                     4.870
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering (ALQ-218 LBDR)
                                                             C
                                                             IDIQ
                                                             Boeing
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.400
                                                                     2017-12
                                                                
                                                                 
                                                                     1.400
                                                                     2018-12
                                                                
                                                                 
                                                                     1.228
                                                                
                                                                 
                                                                     1.228
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1104.103
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1104.103
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Obsolescence Redesign
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.380
                                                                 
                                                                     0.100
                                                                     2018-06
                                                                
                                                                 
                                                                     0.100
                                                                     2019-06
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan Engineering/SCS Development and Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.761
                                                                 
                                                                     3.637
                                                                     2017-12
                                                                
                                                                 
                                                                     4.568
                                                                     2018-12
                                                                
                                                                 
                                                                     4.344
                                                                
                                                                 
                                                                     4.344
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan: ICP-3
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.000
                                                                     2017-12
                                                                
                                                                 
                                                                     4.320
                                                                     2018-12
                                                                
                                                                 
                                                                     4.406
                                                                
                                                                 
                                                                     4.406
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 12.726
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 235.789
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 235.789
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Integration & Operational Testing
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 117.725
                                                                 
                                                                     3.731
                                                                     2018-06
                                                                
                                                                 
                                                                     6.102
                                                                     2019-06
                                                                
                                                                 
                                                                     5.624
                                                                
                                                                 
                                                                     5.624
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration & Operational Testing
                                                             WR
                                                             COTF
                                                             China Lake, CA
                                                             
                                                                 0.600
                                                                 
                                                                     6.819
                                                                     2017-12
                                                                
                                                                 
                                                                     6.955
                                                                     2018-12
                                                                
                                                                 
                                                                     6.224
                                                                
                                                                 
                                                                     6.224
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 108.533
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 108.533
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support (Seaport-CSS)
                                                             C
                                                             CPFF
                                                             Wyle Lab
                                                             Pax River, MD
                                                             
                                                                 15.155
                                                                 
                                                                     0.185
                                                                     2018-04
                                                                
                                                                 
                                                                     0.188
                                                                     2019-04
                                                                
                                                                 
                                                                     0.191
                                                                
                                                                 
                                                                     0.191
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 34.027
                                                                 
                                                                     0.435
                                                                     2017-12
                                                                
                                                                 
                                                                     0.443
                                                                     2018-12
                                                                
                                                                 
                                                                     0.451
                                                                
                                                                 
                                                                     0.451
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 23.808
                                                                 
                                                                     0.337
                                                                     2017-12
                                                                
                                                                 
                                                                     0.343
                                                                     2018-12
                                                                
                                                                 
                                                                     0.335
                                                                
                                                                 
                                                                     0.335
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan Engineering / System Configuration Set Development & Integration
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 2.200
                                                                 
                                                                     0.750
                                                                     2017-12
                                                                
                                                                 
                                                                     0.765
                                                                     2018-12
                                                                
                                                                 
                                                                     0.780
                                                                
                                                                 
                                                                     0.780
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan Engineering / System Configuration Set Development & Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.940
                                                                 
                                                                     0.424
                                                                     2017-12
                                                                
                                                                 
                                                                     0.433
                                                                     2018-12
                                                                
                                                                 
                                                                     0.531
                                                                
                                                                 
                                                                     0.531
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 2.841
                                                                 
                                                                     0.094
                                                                     2017-12
                                                                
                                                                 
                                                                     0.095
                                                                     2018-12
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt Svcs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.341
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.341
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604269N_3063_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604269N_3063_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     EA-18G Development
                                                     
                                                         
                                                             Systems Development: Hardware/Software: ALQ-218 ASE Improvement Design and Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software: Flight Plan Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software: Flight Plan Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software: Flight Plan Studies and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software: Obsolescence Redesign Development and Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H16 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H18 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H20 Software Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H22 Software Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integration Testing: H14 Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integration Testing: H16 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integration Testing: H18 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integration Testing: H20 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integration Testing: 29C Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Testing: 27C Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Testing: H16 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Testing: H14 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Testing: H18 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Flight Plan Engineering: Developmental, Integration and Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Full Rate Production - Congressional add Lot 39
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Full Rate Production - Congressional add Lot 40
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Cong Delivery (Lot 39)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Cong Delivery (Lot 40)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SCS Block Fleet Release: H16 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SCS Block Fleet Release: H18 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SCS Block Fleet Release: H14 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             95.300
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             95.300
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 19 Congressional Add: EA-18G Advanced Modes/Cognitive Electronic Warfare (EW) Acceleration. Reactive Electronic Attack Measures (REAM) uses cognitive EW machine learning algorithms to provide the warfighter with capabilities to counter advanced dynamic IADS by detecting and identifying unknown adaptive radar emitters. Advanced Modes Phases 1 and 2 are foundational building blocks needed to support REAM via jammer technique management enhancements. REAM autonomously derives effective countermeasures against new, agile, unknown threats, prioritizes threats in a dense EM environment, and dynamically allocates EW resources in one-on-many scenarios. REAM accomplishes this by implementing machine learning logic, automated use of effective EA techniques, and SW/HW upgrades.
                                             
                                                 
                                                     EA-18G Advanced Modes/Cognitive Electronic Warfare Acceleration
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         95.300
                                                         FY19 funds EA-18G Advanced Modes/Cognitive EW/REAM risk reduction studies to support hardware development, REAM Electronic Attack Unit (EAU) Software environment, mission planning/post mission support, REAM Cybersecurity, Cognitive Mission Computing (CMC) Enhancements, as well as threat projection and system impacts.
                                                    
                                                
                                            
                                             
                                                 
                                                     0525
                                                     Advanced Modes/Cognitive EW
                                                     
                                                         0.000
                                                         13.900
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         13.900
                                                    
                                                
                                            
                                             Contractual efforts are underway for determination of EA-18G Advanced Modes/Cognitive EW/REAM hardware solutions, risk reduction efforts, and software development.  These efforts are coordinated between government activities and industry partners.
                                             Complete requisite requirements to begin Engineering Manufacturing Development phase for EA-18G Advanced Modes/Cognitive EW/REAM.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             H18 SOR
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.379
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.379
                                                            
                                                        
                                                         
                                                             REAM Hardware Phase I
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.150
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.150
                                                            
                                                        
                                                         
                                                             REAM Risk Reduction
                                                             WR
                                                             NAVSEA
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.915
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.915
                                                            
                                                        
                                                         
                                                             Systems Engineering (REAM)
                                                             WR
                                                             NSMA
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.000
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             C
                                                             IDIQ
                                                             NGC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.000
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.000
                                                                 15.000
                                                            
                                                        
                                                         
                                                             REAM Hardware Phase I
                                                             C
                                                             BOA
                                                             NGC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.555
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.555
                                                                 6.555
                                                            
                                                        
                                                         
                                                             REAM Risk Reduction
                                                             C
                                                             IDIQ
                                                             NGC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.985
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.985
                                                                 10.985
                                                            
                                                        
                                                         
                                                             Systems Engineering (REAM)
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.841
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.841
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             CD-3 Integration & Test Support
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Engineering & Logistics Support
                                                             WR
                                                             NAVSEA
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             REAM Block II Support
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                                 0.750
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Integration & Operational Testing
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.275
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.275
                                                            
                                                        
                                                         
                                                             Integration & Operational Testing
                                                             C
                                                             FFP
                                                             NGC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.000
                                                                 3.000
                                                            
                                                        
                                                         
                                                             Integration & Operational Testing (CLATS)
                                                             C
                                                             CPFF
                                                             Dynetics
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.500
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
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                                                     EA-18G Advanced Modes/Cognitive Electronic Warfare
                                                     
                                                         
                                                             Product Development: Hardware/Software: Risk Reduction
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Hardware/Software: REAM Hardware Phase I
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Developmental Testing: Capability Demonstration 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604270N
                                 Electronic Warfare (EW) Dev
                                 113
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1012.976
                                     50.613
                                     83.624
                                     116.811
                                     116.811
                                     190.776
                                     129.585
                                     111.598
                                     113.817
                                     Continuing
                                     Continuing
                                
                                 This program element includes development of Electronic Warfare (EW) systems for the United States Navy (USN), United States Marine Corps (USMC), and United States Army tactical aircraft, USMC helicopters, surface combatants, data link vulnerability assessments, precision targeting, USN and USMC radio frequency jammers, and development and testing of electronic warfare devices for emerging threats and emergency contingencies. This element also includes development of hardware/software solutions that link on-board integrated Aircraft Survivability Equipment (iASE) that are compatible with mission planning information and systems as well as studies and evaluations of current and future aircraft threats, modeling and simulation for improved countermeasure capabilities, and development and testing to address new and emerging threats. The projects in this element improve the ability of the Joint Force to strike diverse targets inside adversary air and missile defense networks to destroy mobile power-projection platforms and enhance close combat lethality in complex terrain.
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.

Project Unit 2175 Tactical Air Electronic Warfare Cost to Complete should read $4.331 Million. Total Cost should read $846.760 Million.
                                 
                                     
                                         54.055
                                         89.824
                                         127.108
                                         127.108
                                    
                                     
                                         50.613
                                         83.624
                                         116.811
                                         116.811
                                    
                                     
                                         -3.442
                                         -6.200
                                         -10.297
                                         -10.297
                                    
                                     
                                         
                                             -6.200
                                        
                                         
                                             -5.929
                                             0.000
                                        
                                         
                                             -0.511
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     4.500
                                                     4.500
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.002
                                                     0.000
                                                     -14.797
                                                     -14.797
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     3.000
                                                
                                            
                                        
                                    
                                     Project Unit 3327: The FY 2020 funding request was reduced by $5.600 million to account for the availability of prior year execution balances.

Cost:
Project Unit 3309 / Assault Survivability Optimization:  Increase from FY 2019 to FY 2020 is $6.1M to address existing, known survivability shortfalls in USMC platforms to defeat current and emerging advanced missile threats that if not addressed will result in loss of aircrew and aircraft.


Technical:
Project Unit 3309 / Assault Survivability Optimization:  FY 2020 added effort to address shortfalls in test equipment to evaluate countermeasure effectiveness against advanced threats in multiple spectrums, including UV (ultra-violet), VIS (visible), and IR (infra-red).

Schedule:
Project Unit 0556 / EW COUNTER RESPONSE: N/A

Project Unit 1742 / EW Technical Development and T&E: N/A

Project Unit 2175 / Tactical Air Electronic Warfare: ALQ-214 SW Improvement Fleet Release was changed to a Fielding Decision 3rd Qtr. FY 2019 due to test range availability and software progression, this extend development and integrated testing.  Additional Integrated Testing on the F/A-18 C/Daircraft will begin in 1st Qtr. FY 2020 extending into 2nd Qtr. FY 2020. ALQ-214 ARC strategy was further defined to include two phases and accelerate fielding a capability.  Phase 1 ARC development addresses the requirements to mitigate potential risks associated with the software development program.  The Phase 2 ARC contract award will follow the Requirements Definition phase and satisfy the ARC Development and Aircraft Integration requirement.  Dual Band Decoy (DBD) Acquisition Strategy was approved to provide for Early Operational Capability to address emerging threats.  DBD prototyping replaced DBD development, with DBD EMD contract and production contract to follow the prototyping phase.  DBD Production Milestones added for Low Rate Initial Production (LRIP) and Full Rate Production (FRP) 1 in 2nd Qtr. FY 2022 and 2nd Qtr. FY 2023 respectively, supporting a DBD Initial Operational Capability in 4th Qtr. FY 2023.

Project Unit 3308 / Technology Development: Milestones: Contract Awards: ARC Risk Reduction Contract award added to 3rd Qtr. FY 2018. FY 2018 Operational Flight Program delayed one year. FY 2019 Operational Flight Program changed from 2nd Qtr. FY 2019 to 4th Qtr. FY 2019.  FY 2019 and FY 2020 Target Generator delayed one year. All Contract Awards delayed due to Reprioritization of fiscal and manpower resources to meet emergent fleet needs.
Test and Evaluation: Suite Level ECM Testing added to 4th Qtr. FY 2018 through 1st Qtr. FY 2019 and 2nd Qtr. FY 2020 through 1st Qtr. FY 2021. Threat Simulation and Test Assets: Digital Radio Frequency Memory (DRFM) Target Generator Development, DRFM Target Generator Integration and Testing, IDECM Model Development, FY 2022 IDECM Model Lab Integration and FY 2023 IDECM Model Lab Integration delayed one year due to reprioritization of fiscal and manpower resources to meet emergent fleet needs.

Project Unit 3309 / Assault Survivability Optimization: FY 2018 flight test changed from 2nd/3rd Qtr to 4th Qtr due to test range availability. FY18 Test Mission Data File (MDF) changed from 2nd Qtr to 3rd Qtr to align with flight test. Added Radio Frequency Countermeasure (Chaff) fight test for MH-60 2nd Qtr 2018. Initiated modeling and simulation and engineering and evaluation to determine applicability of 1x1x8 countermeasures on Navy aircraft platforms. Updated FY 2019 schedule to reflect ground to air flight test for F/A-18E/F using advanced 1X1X8 countermeasures. FY 2019 to FY 2020 increase of $6.1M prioritized by USMC to fill existing, known capability shortfalls to address critical gaps in survivability against current and emerging threat systems thereby endangering USMC platforms.  FY 2020 includes advanced countermeasure dispense techniques optimization modeling and simulation, test MDF development, countermeasure dispense techniques optimization flight test and optimized operational MDF release for AH-1Z/UH-1Y and MV-22 to address survivability shortfalls against advanced missile threats. FY 2020 modeling and simulation funding supports the development of advanced countermeasure techniques prior to air to air flight test for F/A-18 and ground to air flight test for AH-1Z/UH-1Y and MV-22. Schedule includes efforts to improve test and measurement equipment and to develop advanced countermeasures to defeat infrared and radio frequency threats.

Project Unit 3327 / MAGTF EW Aviation Development: AN/ALQ-231(V)1 BLK X TD Flight Release moved from 2nd Qtr FY 2020 to 1st Qtr FY 2021; AN/ALQ-231(V)1 BLK X Software Development completion moved from 2nd Qtr FY 2019 to 2nd Qtr FY 2020; Advanced Technology Software Development moved from 3rd Qtr FY 2020 to 2nd Qtr FY 2021; AN/ALQ-231(V)1 BLK X Developmental test completion moved from 1st Qtr FY 2019 to 1st Qtr FY 2021; AN/ALQ-231(V)1 BLK X OT&E completion moved from 4th Qtr FY 2019 to 2nd Qtr FY 2021. AN/ALQ-231(V)1 BLK X production awards all slid 1 year.

Project Unit C327 / Intrepid Tiger II (V)3 UH-1Y Jettison Capability: Congressional Add in FY 2018.

Project Unit 3371 / Spiral 2 request for proposal added from 1QTR FY20 to 2QTR FY20 to support transition of Spiral 2 to Program of Record
                                
                                 
                                     
                                         0556
                                         EW Counter Response
                                         
                                             488.927
                                             16.174
                                             17.040
                                             44.307
                                             44.307
                                             99.451
                                             39.562
                                             32.581
                                             33.232
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Jammer Techniques Optimization (JATO) organization produces the jamming techniques and Electronic Attack (EA) optimization algorithms that are critical for current and future Airborne Electronic Attack (AEA) systems of the United States Navy (USN) and United States Marine Corps (USMC) to execute the evolving AEA mission. Through Modeling & Simulation (M&S), laboratory testing, and field testing, JATO optimizes parameters for existing EA systems (such as AN/ALQ-99 Tactical Jamming System (TJS) and the AN/ALQ-231(V) Intrepid Tiger II Family of Systems) to best counter existing threats, and applies that knowledge to define the requirements for follow-on AEA systems such as the Next Generation Jammer Mid-Band (NGJ-MB) and Next Generation Jammer Low Band (NGJ-LB) programs. As commercial and military Radio Frequency (RF) threats evolve and proliferate, the JATO organization provides updated tactics, techniques, and procedures to maximize the potency of USN and USMC AEA in meeting the Combatant Command (COCOM) Commanders' EW priorities, to include highly contested environments, Force Protection, Information Operations, and enhanced communications jamming. (Classified discussion available upon request). 

JATO's Advanced Techniques Group (ATG) focuses specifically on electronic countermeasures to advanced threat weapon systems and Command, Control, and Communications (C3) networks that are challenging existing EA approaches, and how to best apply advances in geolocation and unknown threat characterization to EA responses.  Additional efforts include risk reduction activities to evaluate and minimize EA interference with US weapons systems, and research/technology studies in support of upgrades to existing AEA systems such as the AN/ALQ-99 TJS.

The Electronic Warfare (EW) Advanced Capability Development project focuses on increasing the Department of the Navy's understanding and utilization of rapidly-evolving technologies that operate in the Electromagnetic spectrum. As commercial and military Radio Frequency (RF) threats evolve and proliferate, this project tracks the relevant technology, intelligence, and tactics to maximize the potency of USN and USMC AEA through the rapid insertion of emergent technologies into existing AEA weapon systems and aircraft platforms.

The Special Capability Pods (SCPs) project heavily leverages existing Air Force Research Laboratory (AFRL) projects and focuses on continued development, test, and evaluation of SCPs for utilization on USN aircraft platforms.  Initial efforts to develop Navy pod variants were funded by the Air Force in FY18 as an OSD initiative.  The SCPs will be specifically designed to address identified electromagnetic capability gaps and counter emerging electronic threats.  As an iterative program, the highly modular interior design of the SCPs allows the pod to be integrated with current technology and upgraded electronics to provide the USN the rapidly adaptable solution to bridge capability gaps against rapidly and continuously evolving threats. Efforts in FY 2020 will result in the fielding of two initial technology demonstration prototypes. (Classified discussion available upon request).

AN/ALQ-99 TJS Band 9/10 Transmitters will remain in service after fielding of NGJ-MB and NGJ-LB and need to maintain effectiveness against present and future threats. The Band 9/10 extension is a modification to the ALQ-99 Band 9/10 transmitter to extend the frequency range and provide a contingency capability to address emerging threats. (Classified discussion available upon request).  Batwing Reflector Air to Ground variant is an organically produced alternate reflector for the AN/ALQ-99 Band 9/10 Transmitter, increasing the radiating power for improved capability and effectiveness.

The Electromagnetic Maneuver Warfare (EMW) Resource Allocation Management (RAM) project develops a software application to interface with the display in the cockpit of the EA-18G.  The software application will provide the aircrew with smart decision aids in flight to enhance EW capability and survivability, optimized flight profiles, and jamming effectiveness in highly contested environments.  EMW RAM efforts are being conducted as a collaborative project with Australia under the Airborne Multi-Platform Electronic Warfare Project Arrangement.
                                             
                                                 
                                                     Jammer Techniques Optimization (JATO)
                                                     
                                                         
                                                             16.174
                                                             0
                                                             The JATO organization will continue engineering development and test support of existing and emerging systems such as the EA-6B, EA-18G, and AN/ALQ-249 (NGJ-MB) to address potential RF and Cyber/EW effects on current and evolving radar/communications threats.  JATO will continue to generate techniques, tactics, and procedures to optimize the capabilities of systems such as, but not limited to, the AN/ALQ-99, USQ-113, ALQ-218, ALQ-227, AN/ALQ-231(V); and assist in requirements definitions of emerging AEA systems.  JATO continues to lead efforts in support of Overseas Operations and Force Protection issues.  (Classified discussion available upon request).
                                                        
                                                    
                                                     
                                                         
                                                             16.505
                                                             0
                                                             The JATO organization will continue engineering development and test support of existing and emerging systems such as the EA-18G, and AN/ALQ-249 (NGJ-MB) to address potential RF and Cyber/EW effects on current and evolving radar/communications threats. JATO will continue to generate tactics, techniques, and procedures to optimize the capabilities of systems such as, but not limited to, the AN/ALQ-99, USQ-113, ALQ-218, ALQ-227, AN/ALQ-231(V), and Unmanned Aerial Systems (UAS) payloads. JATO continues to meet COCOM Commanders' EW priorities including support for Overseas Contingency Operations and Force Protection. (Classified discussion available upon request).
                                                        
                                                         
                                                             18.139
                                                             0
                                                        
                                                         
                                                             18.139
                                                             0
                                                             The JATO organization will continue engineering development and test support of existing and emerging systems such as the EA-18G, and AN/ALQ-249 (NGJ-MB) to address potential RF and Cyber/EW effects on current and evolving radar/communications threats. JATO will continue to generate tactics, techniques, and procedures to optimize the capabilities of systems such as, but not limited to, the AN/ALQ-99, ALQ-218, ALQ-227, AN/ALQ-231(V), and Unmanned Aerial Systems (UAS) payloads. JATO continues to meet COCOM Commanders' EW priorities including support for Overseas Contingency Operations and Force Protection. (Classified discussion available upon request).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding from FY 2019 to FY 2020 is required to support additional testing requirements for developmental EW systems, and to provide increased flight and ground testing against adversary systems.  Additionally, funds will provide for increased efforts of the Advanced Techniques Group (ATG) to address Cyber/EW threats.
                                                    
                                                
                                                 
                                                     Electronic Warfare (EW) Advanced Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.535
                                                             0
                                                             This project focuses on increasing the Department of the Navy's understanding and utilization of rapidly-evolving technologies to control the Electromagnetic spectrum. Efforts in FY 2019 include the investigation of rapid technology insertions into systems including, but not limited to, the AN/ALQ-99, AN/ALQ-231(V), AN/ALQ-249 (NGJ-MB), and Unmanned Aerial Systems (UAS) payloads to address existing capability gaps on COCOM Commanders' Integrated Priority Lists.  Technology integration analysis to mitigate interoperability issues and ensure maximum lethality is also addressed. (Classified discussion available upon request).
                                                        
                                                         
                                                             9.443
                                                             0
                                                        
                                                         
                                                             9.443
                                                             0
                                                             Efforts in FY20 include initial hardware and software prototyping, engineering, and multi-system effects characterization for capabilities into systems including, but not limited to, the AN/ALQ-99, AN/ALQ-231, AN/ALQ-249, NGJ-LB, Special Capability Pod (SCP), and other manned and unmanned aircraft payloads to address existing capability gaps on COCOM Integrated Priority Lists.  (Classified discussion available upon request).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         This project was previously funded under the JAMMER TECHNIQUES OPTIMIZATION (JATO) project and is now being separated to provide increased clarity.  Increase from FY2019 to FY2020 is required to perform hardware and software prototyping, engineering and integration of advanced hardware and software into candidate systems along with initial characterization of cross system electronic effects.
                                                    
                                                
                                                 
                                                     Special Capability Pod (SCP)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             16.600
                                                             0
                                                        
                                                         
                                                             16.600
                                                             0
                                                             The Special Capability Pods (SCPs) project leverages other ongoing Navy and Joint Service investments and focuses on continued development, test and evaluation of rapidly repurposable pods for highly flexible Airborne Electronic Attack capability, with Navy pod variants initially funded by Joint Service partners in FY18.  As an iterative program, the highly modular interior design of the SCPs allows the pod to be integrated with updated technology and capability to provide the USN a rapidly adaptable solution to address capability gaps against targets such as, but not limited to, highly specialized and/or rapidly evolving threats.  Efforts in FY20 will result in the delivery of initial technology demonstration prototypes.  (Classified discussion available upon request).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The SCP project, leveraging previous and ongoing Navy and Joint Service investment, was previously included in the Electronic Warfare (EW) Advanced Development project.  This tasking is now being separated in order to provide increased clarity.  Increase from FY19 to FY20 is required to begin procuring hardware, software, and related aircraft integration and engineering efforts to support delivery of initial technology demonstration prototypes.
                                                    
                                                
                                                 
                                                     Electromagnetic Manuever Warfare (EMW) Resource Allocation Manager (RAM)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.125
                                                             0
                                                        
                                                         
                                                             0.125
                                                             0
                                                             The Department of Navy is developing dynamic Electromagnetic Maneuver Warfare (EMW) Resource Allocation Management (RAM) applications to increase operators effectiveness in the Electromagnetic Spectrum (ES). FY 2020 efforts includes development of defined Electronic Warfare (EW) architecture framework. (Classified discussion available upon request).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The EMW RAM project was previously included in the EW Advanced Development project.  This tasking is now being separated in order to provide increased clarity and transparency.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0513
                                                     AEA Systems
                                                     
                                                         49.729
                                                         40.277
                                                         44.470
                                                         44.470
                                                         56.307
                                                         58.592
                                                         57.933
                                                         59.417
                                                         47.775
                                                         745.030
                                                    
                                                
                                            
                                             The JATO organization, comprised of a partnership between the Government and several University Aligned Research Centers, continues to research EW tactics and techniques. The JATO prime delivery order, a cost plus fixed fee contract that covers the period of FY 2017 through FY 2021, was awarded to Johns Hopkins University in 4th Qtr. FY 2017.

The Electronic Warfare (EW) Advanced Capability Development project will investigate developmental and existing technologies from commercial and governmental sources for integration into current and emerging USN and USMC EW weapon systems and aircraft. These technologies, once demonstrated to have sufficient maturity, will transition into the applicable acquisition programs. Additionally, the project will pursue technology development and demonstration through rapid acquisition or Speed to Fleet initiatives to the greatest extent possible.
 
The Special Capability Pods (SCPs) project heavily leverages existing Air Force Research Laboratory (AFRL) projects and focuses on continued development, test, and evaluation of SCPs for utilization on USN aircraft platforms.  Initial efforts to develop Navy pod variants were funded by the Air Force in FY18 as an OSD initiative.  The SCPs will be specifically designed to address identified electromagnetic capability gaps and counter emerging electronic threats.  As an iterative program, the highly modular interior design of the SCPs allows the pod to be integrated with current technology and upgraded electronics to provide the USN the rapidly adaptable solution to bridge capability gaps against rapidly and continuously evolving threats. Efforts in FY 2020 will result in the fielding of two initial technology demonstration prototypes. (Classified discussion available upon request).

The Batwing Reflector Air to Air variant for the AN/ALQ-99 Band 9/10 Transmitter began procurement in FY 2017 as part of a Speed to Fleet initiative. Development of the Batwing Reflector Air to Ground variant for the AN/ALQ-99 Band 9/10 Transmitter flown on the EA-18G platform will commence in 2Qtr. FY 2020 and will capitalize on investments already made on the Batwing Air to Air variant.
                                             JATO development counters enemy radar systems and communication systems to provide techniques to protect allied forces. Development of the SCP and EMW RAM commence in FY 2020. AN/ALQ-99 TJS Band 9/10 Transmitter extension and Batwing Reflector Air to Ground variant are planned to start in FY 2021.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding increases from FY 2019 to FY 2020 due to the development of Special Capability Pods (SCP) beginning in FY 2020.
                                                     
                                                         
                                                             Primary HDW Development - SCP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.343
                                                                
                                                                 
                                                                     10.343
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Naval Research Lab
                                                             Maryland
                                                             
                                                                 13.925
                                                                 
                                                                     1.885
                                                                     2017-11
                                                                
                                                                 
                                                                     1.893
                                                                     2018-11
                                                                
                                                                 
                                                                     2.085
                                                                
                                                                 
                                                                     2.085
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 24.741
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 90.109
                                                                 
                                                                     2.952
                                                                     2017-11
                                                                
                                                                 
                                                                     3.394
                                                                     2018-11
                                                                
                                                                 
                                                                     7.022
                                                                
                                                                 
                                                                     7.022
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.400
                                                                
                                                                 
                                                                     2.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Det
                                                             Crane, IN
                                                             
                                                                 11.276
                                                                 
                                                                     0.325
                                                                     2017-11
                                                                
                                                                 
                                                                     0.452
                                                                     2018-11
                                                                
                                                                 
                                                                     1.433
                                                                
                                                                 
                                                                     1.433
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 14.893
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.832
                                                                
                                                                 
                                                                     1.832
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Development cost no longer Funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 263.147
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 263.147
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Funding increases from FY 2019 to FY 2020 due to development support associated with the Special Capability Pods (SCP)effort beginning in FY 2020, and increased EW Advanced Development support.
                                                     
                                                         
                                                             Development Support - Jammer Techniques Optimization (JATO)
                                                             SS
                                                             CPFF
                                                             Johns Hopkins Unv
                                                             Maryland
                                                             
                                                                 44.829
                                                                 
                                                                     4.749
                                                                     2017-11
                                                                
                                                                 
                                                                     4.760
                                                                     2018-12
                                                                
                                                                 
                                                                     5.055
                                                                
                                                                 
                                                                     5.055
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - EW Advanced Development
                                                             SS
                                                             CPFF
                                                             Johns Hopkins Unv
                                                             Maryland
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.235
                                                                     2018-12
                                                                
                                                                 
                                                                     3.001
                                                                
                                                                 
                                                                     3.001
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - Jammer Techniques Optimization (JATO)
                                                             SS
                                                             CPFF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.987
                                                                     2018-07
                                                                
                                                                 
                                                                     0.992
                                                                     2018-12
                                                                
                                                                 
                                                                     1.012
                                                                
                                                                 
                                                                     1.012
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - EW Advanced Development
                                                             SS
                                                             CPFF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Eng & Tech Srvc (Non FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.852
                                                                 
                                                                     1.433
                                                                     2017-11
                                                                
                                                                 
                                                                     1.446
                                                                     2018-12
                                                                
                                                                 
                                                                     1.975
                                                                
                                                                 
                                                                     1.975
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Support costs no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.256
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.256
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Funding increases from FY 2019 to FY 2020 due to testing requirements associated with SCP efforts beginning in FY 2020.
                                                     
                                                         
                                                             JATO Flight Test
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.961
                                                                 
                                                                     1.681
                                                                     2017-11
                                                                
                                                                 
                                                                     1.695
                                                                     2018-11
                                                                
                                                                 
                                                                     2.229
                                                                
                                                                 
                                                                     2.229
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JATO Ground/Lab Test
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 2.380
                                                                 
                                                                     1.678
                                                                     2017-11
                                                                
                                                                 
                                                                     1.682
                                                                     2018-11
                                                                
                                                                 
                                                                     1.715
                                                                
                                                                 
                                                                     1.715
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JATO Flight Test
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.354
                                                                     2017-11
                                                                
                                                                 
                                                                     0.361
                                                                     2018-11
                                                                
                                                                 
                                                                     0.368
                                                                
                                                                 
                                                                     0.368
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SCP Test
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.157
                                                                
                                                                 
                                                                     1.157
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Funding increases from FY 2019 to FY 2020 for additional headquarters travel funding required to support the SCP effort.
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.318
                                                                 
                                                                     0.030
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.240
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_0556_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     EW Counter Response
                                                     
                                                         
                                                             Systems Development: Hardware Development: Electronic Warfare (EW) Advanced Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Batwing Reflector Air to Ground Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Special Capability Pod (SCP) Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: AN/ALQ-99 Band 9/10 Transmitter Frequency Extension
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Electromagnetic Manuever Warfare (EMW) Resource Allocation Manager (RAM) Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2019
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2021
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2022
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2023
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: JATO Executive Steering Committee 2024
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test: JATO Ground  Developmental Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test: JATO Flight Developmental Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: JATO Ground Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: JATO Flight Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1742
                                         EW Technical Development and T&E
                                         
                                             4.047
                                             1.064
                                             1.833
                                             1.764
                                             1.764
                                             1.614
                                             1.650
                                             1.684
                                             1.718
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Electronic Warfare systems for the United States Navy (USN), United States Marine Corps (USMC), and United States Army tactical aircraft, USMC helicopters, surface combatants, data link vulnerability assessments, precision targeting, USN and USMC radio frequency jammers, and development and testing of electronic warfare devices for emerging threats and emergency contingencies. This element also includes development of Aircraft Survivability Equipment (ASE) and Electronic Warfare (EW) countermeasures solutions for the USN, USMC, and Coalition Aircraft to include studies and evaluations of current and future aircraft threats, modeling and simulation for improved countermeasure capabilities, and development and testing to address new and emerging threats. This program is funded under System Development and Demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision. (More details available at a higher classification upon request).
                                             
                                                 
                                                     Electronic Warfare Technical Development and Test & Evaluation
                                                     Quick reaction prototyping of tactical information and electronic warfare systems. Addresses various Fleet requirements across multiple platforms (airborne, surface and subsurface), airborne and surface cryptologic operational requirements documents and the joint oversight council missions needs statement to research, assess, and develop information warfare and electronic warfare systems and capabilities. These systems/capabilities provide information dominance to friendly forces during conflict, which is necessary for successful mission accomplishment.
                                                     
                                                         
                                                             1.064
                                                             0
                                                             Completed the study of the vulnerability analysis on emerging/changing threats/targets for Electronic Warfare (EW) programs. Assessed vulnerabilities in adversary systems and signals with the purpose of developing countermeasures to create Commanders desired effects. Realized vulnerabilities in order to develop and integrate specific wave forms into Maritime Cryptologic Systems (MCS-21). Provided hardware prototyping and testing. Provided support for test plan development, antenna/platform integration, testing, and post-test analyses.
                                                        
                                                    
                                                     
                                                         
                                                             1.833
                                                             0
                                                             Perform engineering development and test support of existing and emerging systems such as the EA-6B, EA-18G, and Next Generation Jammer to address potential Radio Frequency (RF) and Cyber/Electronic Warfare (EW) effects on current and evolving radar/communications threats.  Generate techniques, tactics, and procedures to optimize the capabilities of systems such as, but not limited to, the AN/ALQ-99, USQ-113, ALQ-218, ALQ-227, AN/ALQ-231, ALE-43; and assist in requirements definitions of emerging Airborne Electronic Attack (AEA) systems.  Continue to lead efforts in support of Overseas Operations and Force Protection issues. (Classified discussion available upon request).
                                                        
                                                         
                                                             1.764
                                                             0
                                                        
                                                         
                                                             1.764
                                                             0
                                                             Continue Engineering development and test support efforts of existing and emerging systems such as the EA-6B, EA-18G, and Next Generation Jammer to address potential Radio Frequency (RF) and Cyber/EW effects on current and evolving radar/communications threats.  Generate techniques, tactics, and procedures to optimize the capabilities of systems such as, but not limited to, the AN/ALQ-99, USQ-113, ALQ-218, ALQ-227, AN/ALQ-231, ALE-43; and assist in requirements definitions of emerging AEA systems.  Continue to lead efforts in support of Overseas Operations and Force Protection issues.  (Classified discussion available upon request).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 decrease due to procurement and process improvement efficiencies.
                                                    
                                                
                                            
                                             Development of classified prototypes and special capabilities.  The Navy is granted streamlined acquisition authority for the development of classified prototypes and special capabilities under the Deputy Assistant Secretary of the Navy (DASN) (C4I).
                                             Measures include quality and impact of new ideas and approaches; the success of the technology application in satisfying Combatant Commanders and Fleet requirements; and successful cost effective transition of capabilities to operational systems. The goal of these investments is to provide non-kinetic options to Commanders to influence adversaries and prevent escalation of crises. Qualitative measures are used initially then through development of modeling and simulation scenarios and capabilities, transition to quantitative metrics. Success heavily depends upon insight and feedback obtained through various intelligence community efforts and results.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Development
                                                             C
                                                             FP
                                                             Classified
                                                             classified
                                                             
                                                                 3.338
                                                                 
                                                                     0.816
                                                                     2017-10
                                                                
                                                                 
                                                                     1.524
                                                                     2018-10
                                                                
                                                                 
                                                                     1.032
                                                                
                                                                 
                                                                     1.032
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Mod & Sim
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.709
                                                                 
                                                                     0.248
                                                                     2017-10
                                                                
                                                                 
                                                                     0.309
                                                                     2018-10
                                                                
                                                                 
                                                                     0.732
                                                                
                                                                 
                                                                     0.732
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1742.L60
                                                     
                                                         
                                                             Development Work: Database development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Architecture: Architecture
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Performance Surface Improvements: Performance Surface Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Studies: Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Configuration Management: Configuration Management
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Vulnerability Analysis Discovery: Vulnerability Analysis Discovery
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2175
                                         Tactical Air Electronic Warfare
                                         418
                                         
                                             498.786
                                             2.091
                                             45.074
                                             48.624
                                             48.624
                                             71.093
                                             71.179
                                             52.270
                                             53.311
                                             0.000
                                             842.428
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Integrated Defensive Electronic Countermeasures (IDECM) Block 3 (IB-3/ALE-55) introduced the new Fiber Optic Towed Decoy (FOTD), ALE-55, capability to the IDECM Block 2 Electronic Warfare (EW) suite as a replacement for the ALE-50 Advanced Airborne Electronic Decoy (AAED).  The FOTD, when integrated with the rest of the F/A-18E/F EW suite (i.e., ALQ-214, ALR-67(V)3, ALE-47 and ALE-50), the associated cockpit controls, displays and other avionics significantly improves the survivability of the host aircraft in a radio frequency threat environment. IB-3 MS III (Full-Rate Production Decision) was approved in the 4th Qtr. FY 2011. IB-3 Initial Operational Capability (IOC) was achieved 4th Qtr. FY 2011.   

IDECM Block 4 (IB-4) is an Engineering Change Proposal (ECP) to the ALQ-214 to render it suitable for operation on F/A-18C/D aircraft (replacing the ALQ-126B and significantly improving F/A-18C/D survivability) while retaining all IDECM suite functionality when installed on F/A-18E/F aircraft. The IB-4 acquisition and contract strategy includes development of the Common On-Board Jammer for the F/A-18 C/D/E/F aircraft through sole source contract awards for modifications to the ALQ-214. IB-4, ALQ-214 ECP efforts include hardware and software design, development and test, delivery of 17 engineering development models, integration and testing on the host aircraft. The F/A-18 EW suite includes the ALR-67 Radar Warning Receiver (RWR), the ALE-47 Countermeasures Dispensing Set (CMDS), the mission computer and other avionics. In addition to performing the RWR function, the ALR-67 is the EW bus controller. The EW bus is the primary interface between the EW systems (Jammer, RWR, and CMDS). The mission computer is the avionics bus controller, the interface between the EW suite and other avionics. IB-4 production Cut-In occurred 2nd Qtr FY 2012, Initial Operational Capability (IOC) achieved May 2015.

ALQ-214 software improvement will provide the ALQ-214 with digital radio frequency memory deny-delay, technique capability significantly improving F/A-18C/D/E/F survivability.  Acquisition and contract strategy includes development, integration and test of the ALQ-214 software improvements through sole-source contract award.  Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

F/A-18 E/F ALQ-214 Adaptive Radar Countermeasures (ARC) will provide the ALQ-214 with improved RF threat detection algorithms and jamming against modern threat radars. Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

The Dual Band Decoy (DBD) will provide expanded Radio Frequency (RF) capability against current and emerging modern RF threat radars, significantly improving the survivability of the F/A-18 E/F. DBD will replace the current ALE-55 FOTD beginning with fielding of an Early Operational Capability in FY 2023. Modifications to other F/A-18E/F Block II and Block III aircraft avionics may be required in order to develop and integrate this capability.  These other avionics may include, but are not limited to, the ALR-67(V)2, ALR-67(V)3, ALE-47, ALE-50 AAED, ALE-55 FOTD, mission computer and fire control radar.

This Project also includes/enables integrated Aircraft Survivability Equipment (iASE) which improves situational awareness for own-ship, wingman, and distributed command and control.

Project Unit 2175 Tactical Air Electronic Warfare Cost to Complete should read $4.331 Million. Total Cost should read $842,760 Million.
                                             
                                                 
                                                     Tactical Air EW
                                                     
                                                         
                                                             2.091
                                                             0
                                                             ALQ-214 Software Improvement will complete and field in FY 2018
                                                        
                                                    
                                                     
                                                         
                                                             45.074
                                                             0
                                                             IDECM ARC Requirements Definition will begin in FY 2019. 
Dual Band Decoy (DBD) Competitive Prototyping, Development, Integration and Test will begin in FY 2019.
                                                        
                                                         
                                                             48.624
                                                             0
                                                        
                                                         
                                                             48.624
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                                                             IDECM ARC Development, Integration and Test will continue in FY 2020 and continue into FY 2024.
Dual Band Decoy (DBD) Competitive Prototyping, Development, Integration and Test will begin in FY 2019.
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                                                             0
                                                             N/A
                                                        
                                                         Funding increase of $3.550M from FY19 to FY20 is for Flight testing on Legacy Hornet A/C.
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                                             Airborne Expendable Countermeasures procurement above is for both ALE-55 and the DBD. It is anticipated that a transition from ALE-55 to an EOC variant of DBD will occur in FY 2022.
                                             IB-4 Engineering Change Proposal (ECP) and Software Improvement (SWIP) development contracts were awarded sole-source to Harris in 2009 and 2012 respectively. Harris is the original developer/manufacturer and current sustainer of the ALQ-214. Annual IB-4 production awards are planned through 2025.

ARC development contract is planned as a sole source to Leidos beginning in 2019 continuing through 2023.  DBD development is planned as an evolutionary development approach with competitive prototyping phase starting in FY 2019 through FY 2021, followed by a competitive EMD phase starting in FY 2021 continuing into FY 2024.
                                             IDECM Block 4:  ALQ-214 FRP 14-16 contract awarded 4th Qtr. FY 2017.  FRP-15 option contract awarded 2nd Qtr. FY 2018. FRP 16 contract award is planned for 2nd Qtr. FY 2019. ALQ-214 FRP 14-16 is a Sole Source Firm Fixed Price (SS/FFP) contract with a base plus 2 options to Harris.
ALQ-214 Software Improvement:  Successfully achieve Fleet Release in 4th Qtr. FY 2018.

ARC: Successfully award ARC development contract to Leidos in 1st Qtr. FY 2019. Development contract will continue into FY 2024.

DBD: Successfully award a DBD prototype development contract in FY 2019. Contract will continue through FY 2021. Contractor is TBD.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     IDECM ARC Requirements Definition will begin in FY 2019. Development, Integration and Test will begin in FY 2020. 
Dual Band Decoy (DBD) Competitive Prototyping, Development, Integration and Test will begin in FY 2019.
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                                                     Support
                                                     Software Dev - ALQ-214 SW Dev. Software Development challenges required additional funding to complete the effort.
IDECM ARC Requirements Definition will begin in FY 2019. Development, Integration and Test will begin in FY 2020. 
Dual Band Decoy (DBD) Competitive Prototyping, Development, Integration and Test will begin in FY 2019.
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                                                     Test and Evaluation
                                                     IDECM ARC Requirements Definition will begin in FY 2019. Development, Integration and Test will begin in FY 2020.
Dual Band Decoy (DBD) Competitive Prototyping, Development, Integration and Test will begin in FY 2019.
ALQ-214 Integrated Test & Evaluation on the F/A-18 C/D aircraft will occur in FY 2020.
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                                                             Systems Development: Dual Band Decoy EMD: DBD EMD
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Dual Band Decoy EMD: Design Review 1
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Dual Band Decoy EMD: Design Review 2
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: ALQ-214 SW Improvement Testing: ALQ-214 SW Improvement Development Testing (DT)/Integrated Testing (IT) E/F
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: ALQ-214 SW Improvement Testing: ALQ-214 SW Improvement Integrated Testing (IT) on C/D Aircraft
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: ALQ-214 ARC Testing: ALQ-214 ARC Developmental Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: ALQ-214 ARC Testing: ALQ-214 ARC Integrated Testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: ALQ-214 ARC Testing: ALQ-214 ARC Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Dual Band Decoy Testing: DBD Developmental Testing
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Dual Band Decoy Testing: DBD Integrated Testing
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Dual Band Decoy Testing: DBD Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 15
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 16
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 17
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 18
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 19
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 20
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: IDECM Block 4 Contract Awards: IDECM Block 4 Full-Rate Production (FRP) 21
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Dual Band Decoy Contract Awards: DBD Low Rate Initial Production
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Dual Band Decoy Contract Awards: DBD Full Rate Production
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 12 Deliveries (46)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 13 Deliveries (48)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 14 Deliveries (26)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 15 Deliveries (20)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 16 Deliveries (22)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 17 Deliveries (19)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 18 Deliveries (18)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: IDECM Block 4: IDECM Block 4 FRP 19 Deliveries (23)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DBD: DBD LRIP Deliveries
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DBD: DBD FRP1 Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3308
                                         Technology Development
                                         
                                             0.000
                                             2.276
                                             6.108
                                             6.238
                                             6.238
                                             8.444
                                             8.614
                                             8.776
                                             8.950
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             PE 0604279N consolidated to PE 0604270N beginning in FY 2017.
                                             Project Unit 3308 / Technology Development funds efforts that focus on the quick reaction prototyping and fielding of Tactical Electronic Warfare (EW)/countermeasures solutions for increased resilience and survivability by improving the active electronic defense of tactical aircraft.  This self-protection provides friendly forces the ability to deploy, survive, operate, maneuver, and regenerate in all domains while under attack as well as strike diverse targets inside adversary air and missile defense networks to destroy mobile power-projection platforms.  This Project also includes/enables integrated Aircraft Survivability Equipment (iASE) which improves situational awareness for own-ship, wingman, and distributed command and control. Significant investments have been made in the modular hardware and reprogrammable software resident in ASE capability which is fielded today. Technology Development makes specific investments towards countermeasure/jammer/receiver algorithm development, threat data file and model updates as modern threats continue to evolve.  These updated data files and algorithms can be deployed within hours of release by squadron maintenance personnel to aircraft while still on the ramp or flight deck.  This program directly addresses the operational requirement of Strike survivability platforms for optimization of EW/countermeasure solutions across the Department of Navy.
                                             
                                                 
                                                     Technology Development
                                                     
                                                         
                                                             2.276
                                                             0
                                                             Continue EW vulnerability studies/analysis, product development and test conducted for the ALQ-214 system on the F/A-18 C/D and E/F for both USMC and Navy aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             6.108
                                                             0
                                                             Perform EW vulnerability studies/analysis, product development and test conducted for the ALQ-214 system on the F/A-18 C/D and E/F for both USMC and Navy aircraft. Develop, model and test advanced electronic countermeasure algorithms for USMC and Navy aircraft to defend against modern threats both inside and outside the currently protected RF spectrum.
                                                        
                                                         
                                                             6.238
                                                             0
                                                        
                                                         
                                                             6.238
                                                             0
                                                             Perform EW vulnerability studies/analysis, product development and test conducted for the ALQ-214 system on the F/A-18 C/D and E/F for both USMC and Navy aircraft. Develop, model and test advanced electronic countermeasure algorithms for USMC and Navy aircraft to defend against modern threats both inside and outside the currently protected RF spectrum.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.111M due to emerging threats outside currently protected RF spectrum. This requires additional algorithms development and testing.
                                                    
                                                
                                            
                                             Electronic Warfare/vulnerability studies/analysis, product development and test conducted for strike aircraft across the Future Years Defense Program (FYDP).
                                             Electronic Warfare (EW) vulnerability studies/analysis, product development and test conducted for strike aircraft across the FYDP. Updated Threat Models and Algorithms are released in EW Suite Updates and posted to Naval Data Distribution System (NDDS). Once available on NDDS, Fleet Maintainers download and install the EW Suite to all applicable aircraft.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             SS
                                                             CPFF
                                                             Harris
                                                             Clifton,NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.545
                                                                     2017-11
                                                                
                                                                 
                                                                     0.900
                                                                     2019-01
                                                                
                                                                 
                                                                     1.190
                                                                
                                                                 
                                                                     1.190
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.233
                                                                     2018-12
                                                                
                                                                 
                                                                     2.010
                                                                
                                                                 
                                                                     2.010
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.243
                                                            
                                                        
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             MIPR
                                                             Wright Patterson AFB
                                                             Dayton, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.836
                                                                
                                                                 
                                                                     0.836
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             C
                                                             CPFF
                                                             Johns Hopkins
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.475
                                                                     2019-02
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             C
                                                             BA
                                                             Leidos
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Dev - ALQ-214 SW Dev
                                                             WR
                                                             NRL
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Engineering & Evaluation
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.502
                                                                
                                                                 
                                                                     1.502
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.656
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.440
                                                                
                                                                 
                                                                     0.440
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_3308_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604270N_3308_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     (U) ASE Self Protection Optimization (ASPO)
                                                     
                                                         
                                                             Milestones: Contract Awards: ARC Risk Reduction
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-18 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-19 Operational Flight Program
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-20 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-21 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-22 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-23 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-24 Operational Flight Program
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-20 Target Generator
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: Contract Awards: FY-21 Target Generator
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-18
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-19
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-20
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-21
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-22
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: EW Suite OFP Release: Release-23
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-18 Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-19 Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-20 Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-21 Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-22 Review
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-23 Review
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development Reviews: FY-24 Review
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-18 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-19 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-20 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-21 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-22 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-23 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Development Analysis: FY-24 Analysis
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-19 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-20 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-21 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-22 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-23 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Threat Analysis/Technique Optimization: FY-24 Threat Analysis/Technique Optimization
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-18 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-19 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-20 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-21 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-22 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-23 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FY-24 SW/Technique Development
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Suite Level ECM Testing: FY18  ECM Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Suite Level ECM Testing: FY20  ECM Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-18 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-19 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-20 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-21 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-22 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integrated Evaluation: FY-23 Integrated Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Threat Simulation and Test Assets: Digital Radio Frequency Memory (DFRM) Target Generator Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Threat Simulation and Test Assets: DFRM Target Generator Integration and Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Threat Simulation and Test Assets: IDECM Model Development
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Threat Simulation and Test Assets: FY-23 IDECM Model Lab Integration
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Threat Simulation and Test Assets: FY-24 IDECM Model Lab Integration
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3309
                                         Assault Survivability Optimization
                                         
                                             3.484
                                             0.848
                                             0.836
                                             6.910
                                             6.910
                                             0.842
                                             0.861
                                             0.878
                                             0.895
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 480
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Program was established to fill aircraft survivability gaps against current and future threat systems. This project addresses the Air Expendable Countermeasures (AECM) requirement maintaining a portfolio of countermeasures capable of defeating current and advancing surface-to-air and air-to-air threat missile systems to include the development, testing, and rapid fielding of advanced countermeasures and enhanced employment techniques needed to support fleet combat operations.  Countermeasure dispensing techniques are developed using capability advancements tied to integrated Aircraft Survivability Equipment (iASE) investments by leveraging available sensor data in the iASE Suite. Improved countermeasure dispense techniques are rapidly delivered to operational Fleet aircraft thru Mission Data File updates via established software update processes. Also, new expendable countermeasure technology developed in industry, by other DoD Components and through other R&D programs can be transitioned to AECM Program of Record meet the required operational platform survivability without further investment in iASE systems. This Project also includes/enables iASE which improves situational awareness for own-ship, wingman, and distributed command and control. Resources will be applied to the following areas:
1) Studies and evaluations to optimize employment of current countermeasures and iASE capabilities.
2) Development and demonstration of advanced expendable countermeasures and countermeasure techniques.
3) Testing and evaluation of advanced countermeasures.
4) Development of system software enhancements and integration for the testing and deployment of advanced countermeasure techniques.
5) Development of and upgrades to modeling tools and specialized equipment required to conduct evaluation of advanced countermeasures against proliferating threats.
                                             
                                                 
                                                     Assault Survivability Optimization
                                                     
                                                         
                                                             0.848
                                                             0
                                                             Continue development and testing of advanced countermeasure techniques and upgrade specialized evaluation equipment for advancing threat systems.  Performed modeling and simulation and completed effectiveness flight testing for MH-60R including advanced 1X1X8 and advanced spectrally enhanced flares.  Performed engineering and evaluation to determine applicability of 1X1X8 countermeasure flares on Navy aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             0.836
                                                             0
                                                             Continue development and testing of advanced countermeasure techniques and upgrade specialized evaluation equipment for advancing threat systems.  Perform modeling and simulation and effectiveness ground to air flight testing of 1X1X8 advanced countermeasure flares for F/A-18E/F.
                                                        
                                                         
                                                             6.910
                                                             0
                                                        
                                                         
                                                             6.910
                                                             0
                                                             Continue development and testing of advanced countermeasure techniques and upgrade specialized evaluation equipment for advancing threat systems. Perform modeling and simulation to support effectiveness flight testing of 1X1X8 advanced countermeasure flares for F/A-18E/F against air-to-air threat systems.  Perform modeling and simulation to support effectiveness flight testing of advanced countermeasure flares for AH-1Z/UH-1Y and MV-22 against current emerging threat systems.  Perform capability upgrades to test equipment to evaluated countermeasure effectiveness.  Perform modeling, simulation and testing of advanced radio frequency countermeasure.  Develop advance countermeasures to defeat merging threats.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase of $6.1M prioritized by USMC to fill existing, known capability shortfalls to address critical gaps in survivability against current and emerging threat systems thereby endangering USMC platforms.
                                                    
                                                
                                            
                                             Acquisition strategy is to leverage improvements in air expendable countermeasures technology and integration of existing iASE sensor data to enhance platform survivability on USN and USMC platforms through more effective dispense techniques, investing in enhancements in modeling and simulation tools to better evaluate countermeasure effectiveness, upgrading test and evaluation equipment to incorporate current and future threats for effectiveness tests, and developing and demonstrating advanced concept countermeasures for future threats. New advanced countermeasures are then transitioned to the Procurement of Ammunition Navy and Marine Corps appropriation for procurement and fielding. New optimized and advanced countermeasure techniques are delivered via operational Mission Data Files (MDF) to increase aircraft/aircrew survivability.
                                             Maintain capability requirements established in AECM ORD: #512-88-89 dated 28 May 1999 to provide operationally effective mixture of countermeasures that can be employed to degrade and/or neutralize the effectiveness of current and projected Electro Optic (EO), Infrared (IR), Radio Frequency (RF) and Ultra-violet (UV) threat missile systems.  Continued development of optimized countermeasure techniques and advance countermeasures by on-going analysis and test flight efforts related to aircraft platform survivability based on global threat development and proliferation. Testing of countermeasure techniques developed for improved survivability is supported by Statement of Functionality for Aircraft Survivability Equipment Smart Dispense, dated 19 January 2012.  Project Unit 3309 efforts will continue due to advanced threat proliferation, on-going technology advances in countermeasures and fielding of iASE capability advancements within the EO, IR, RF and UV spectrums. Project will include efforts to satisfy USN and USMC aircraft self-protection against advanced Man-Portable Air Defense Systems (MANPADs).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Infrared (IR) Decoys:  FY 2020 modeling and simulation funding supports the development of advanced countermeasure techniques prior to air to air flight test for F/A-18 and ground to air flight test for AH-1Z/UH-1Y and MV-22.  Initiated modeling and simulation and engineering and evaluation in FY 2017 to determine applicability of 1x1x8 countermeasures on Navy aircraft.  The program anticipates funding 1X1X8 modeling and simulation in FY 2021.

Radio Frequency (RF) Decoys: FY 2020 modeling and simulation funding supports modeling and simulation of advanced RF decoys on USMC platforms.  FY 2018 Radio Frequency Countermeasure (RFCM) Joint Aircraft Survivability Program (JASP) award to perform modeling and simulation for future active RF decoy.
                                                     
                                                         
                                                             Expendable Countermeasure Technique Modeling and Simulation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.773
                                                                 
                                                                     0.469
                                                                     2017-10
                                                                
                                                                 
                                                                     0.423
                                                                     2018-10
                                                                
                                                                 
                                                                     0.406
                                                                
                                                                 
                                                                     0.406
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Archive Radio Frequency Countermeasures Modeling and Simulation efforts no funding through FYDP
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.715
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.715
                                                                 0.715
                                                            
                                                        
                                                         
                                                             RFCM Modeling and Simulation
                                                             C
                                                             CPFF
                                                             GTRI
                                                             Altanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             1x1x8 Expendable Countermeasure Technique Modeling and Simulation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.070
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 Expendable Countermeasure Technique Modeling and Simulation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.778
                                                                
                                                                 
                                                                     0.778
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 RFCM Modeling and Simulation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 Software development funding supports the creation of test Mission Data Files (MDF) and enhanced operational flight program algorithms for flight effectiveness testing for F/A-18E/F, AH-1Z/UH-1Y and MV-22.
                                                     
                                                         
                                                             Test Mission Data File Software Development
                                                             WR
                                                             FRCSE
                                                             Jacksonville, FL
                                                             
                                                                 0.240
                                                                 
                                                                     0.070
                                                                     2018-01
                                                                
                                                                 
                                                                     0.071
                                                                     2018-12
                                                                
                                                                 
                                                                     0.072
                                                                
                                                                 
                                                                     0.072
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 Test Mission Data File Software Development
                                                             WR
                                                             FRCSE
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.201
                                                                
                                                                 
                                                                     0.201
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 Operational Mission Data File Software Development and Release
                                                             WR
                                                             FRCSE
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.465
                                                                
                                                                 
                                                                     0.465
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2019 Developmental T&E flight test following modeling and simulation evaluation will optimize expendable countermeasure effectiveness and determine applicability of 1x1x8 countermeasures for F/A-18E/F against ground to air threats. FY 2020 Developmental T&E flight test following modeling and simulation evaluation will optimize expendable countermeasure effectiveness and determine applicability of 1x1x8 countermeasures for F/A-18E/F against air to air threats. Developmental T&E flight test following modeling and simulation evaluation will optimize expendable countermeasure effectiveness for AH-1Z/UH-1Y and MV-22. FY 2020 advanced countermeasure development and engineering will determine solutions to defeat advanced threats in multiple spectrums. FY 2020 test equipment capability upgrades will improve countermeasure test equipment to evaluate effectiveness against advanced threats.
FY 2018 flight test cost updated for actuals. Increase from FY 2018 to FY 2019 above inflation due to higher flight test cost for F/A-18E/F aircraft platform. Initiated engineering and evaluation to determine applicability of 1x1x8 countermeasures on Navy aircraft platforms.
                                                     
                                                         
                                                             Developmental T&E Flight Tests
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.544
                                                                 
                                                                     0.031
                                                                     2018-06
                                                                
                                                                 
                                                                     0.342
                                                                     2019-03
                                                                
                                                                 
                                                                     0.276
                                                                
                                                                 
                                                                     0.276
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Archive Test and Evaluation Efforts no funding through FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.698
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.698
                                                                 0.698
                                                            
                                                        
                                                         
                                                             Archive 1x1x8 Engineering and Evaluation no funding through FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.277
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.277
                                                                 0.277
                                                            
                                                        
                                                         
                                                             1x1x8 Engineering and Evaluaion
                                                             MIPR
                                                             Apexx Enterprises
                                                             Montgomery, IN
                                                             
                                                                 0.065
                                                                 
                                                                     0.128
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.193
                                                                 0.193
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 Developmental T&E Flight Tests
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.749
                                                                
                                                                 
                                                                     0.749
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RFCM Millimeter Wave Testing
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Countermeasures Development and MJU-67 Re-design
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.625
                                                                
                                                                 
                                                                     0.625
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advance Threat Simulator Hardware in the Loop Simulator
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.288
                                                                
                                                                 
                                                                     0.288
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Threat Analysis and Characterization and Signature Measurement Capability for Seeker Test Van Capability Upgrades
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.019
                                                                
                                                                 
                                                                     1.019
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering and Evaluation for Advance Countermeasure Composition
                                                             MIPR
                                                             Orbital ATK
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.278
                                                                
                                                                 
                                                                     0.278
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.278
                                                                 0.278
                                                            
                                                        
                                                         
                                                             Capability Upgrades for Tiger Pod Infrared Measurement and AICES Pod
                                                             WR
                                                             NAWCWD
                                                             Pt Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.575
                                                                
                                                                 
                                                                     0.575
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Capability Upgrades for Mongoose Pod
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.128
                                                                
                                                                 
                                                                     0.128
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Project management required to coordinate increased development activities for Navy and USMC platforms.  USMC Common Carriage Survey funding will determine applicability of converting USCM aircraft platforms from round to square countermeasures.
                                                     
                                                         
                                                             Project Management
                                                             WR
                                                             FRCSE
                                                             Jacksonville, FL
                                                             
                                                                 0.102
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.056
                                                                
                                                                 
                                                                     0.056
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AH-1Z/UH-1Y and MV-22 Advanced Countermeasure Dispense Technique Development Project Management
                                                             WR
                                                             FRCSE
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.302
                                                                
                                                                 
                                                                     0.302
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC Common Carriage Survey and Evaluation Study
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.237
                                                                
                                                                 
                                                                     0.237
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.237
                                                                 0.237
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_3309_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Assault Survivability Optimization
                                                     
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY18 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): RFCM Modeling and Simulation for active radio frequency decoy
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY19 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY20 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): AH-1Z/UH-1Y and MV-22 FY20 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY20 RFCM Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY21 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY22 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY23 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Modeling and Simulation (M&S): FY24 Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation Contract Award - GTRI
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation Contract Award - Apexx
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation: 1x1x8 Countermeasures Modeling/Simulation and Engineering/Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY18 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY19 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY20 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY21 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY22 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY23 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: Mission Data File (MDF) Development: FY24 Mission Data Files Development
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY18 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY19 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY20 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY20 Operational Mission Data Files
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY21 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY22 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY23 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Support: MDFs: FY24 Test Mission Data Files
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY18 Flight Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: Advanced Chaff Flight Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY19 Flight Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY20 F/A-18 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY21 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY22 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY23 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY24 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY20 AH-1Z/UH-1Y and MV-22 Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Flight Test: FY20 MMW Chaff Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test Equipment: Test Equipment Capability Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Advanced Countermeasures (CM): Advance Countermeasure Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Advanced Countermeasures (CM): Advance Countermeasure Engineering and Evaluation Contract
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY18 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY19 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY 20 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY 21 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY 22 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY 23 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Optimized/Advanced Countermeasure Techniques Delivered to Software Support Activity for fleet release: FY 24 Optimized/Advanced CM Techniques Delivered to SSA for fleet release
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY18 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY19 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY20 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY21 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY22 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY23 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ASPO Milestones: Fleet Employment of Advanced Capability: FY24 Fleet Employment of Advanced Capability
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3327
                                         MAGTF EW Aviation Development
                                         
                                             16.115
                                             23.551
                                             12.362
                                             7.677
                                             7.677
                                             8.136
                                             6.717
                                             14.382
                                             14.664
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project unit supports the United States Marine Corps (USMC) development of Marine Air Ground Task Force (MAGTF) Electronic Warfare (EW) and the various elements of its distributed System of Systems (SoS).  The SoS addresses MAGTF EW sufficiency gaps in the areas of Electronic Attack (EA), EW Support (ES), and Electronic Protection with a multitude of payloads designed for carriage on a variety of organic MAGTF air assets. Payload development plans follow an adaptable, modular and open architecture philosophy to combat the increasing capability gap and enable future growth at a reduced operational and sustainment cost. A key element to this capability is the AN/ALQ-231(V) Intrepid Tiger II program.   

The AN/ALQ-231(V)1 pod is the variant of the Intrepid Tiger II pod flown on the AV-8B and F/A-18A-D platforms, with plans for future integration of AN/ALQ-231(V)1 Block X on MV-22, C-130, and CH-53K platforms.  The AN/ALQ-231(V)3 is the variant of the Intrepid Tiger II pod flown on the UH-1Y platform, with plans for future integration on AH-1 platforms.  All payload variants are capable of conducting, supporting, and coordinating Electro-Magnetic Spectrum (EMS) operations in the form of EA and ES against Irregular Warfare threats. Additionally, all payloads are scalable and adaptable for emerging threats and are interoperable with the USMC's Electronic Warfare Services Architecture (EWSA). The Intrepid Tiger II capability is design to be integrated for MAGTF tactical coordination of cyberspace and EW operations via the Cyber Electronic Warfare Coordination Cell (CEWCC).
                                             
                                                 
                                                     Intrepid Tiger II (AN/ALQ-231)
                                                     
                                                         
                                                             21.051
                                                             0
                                                             Continuing efforts include develop and test of Intrepid Tiger II based solutions to radar threats in support of the AN/ALQ-231(V)1 BLK X Radar Jammer payload for use on the MV-22, AV-8B, and F/A-18C/D platforms, with compatibility for follow-on integration on  C-130 and CH-53K.  Updates to major components of the AN/ALQ-231 to address this new threat set commenced in FY 2017.  FY 2018 efforts will include competitive prototyping and lab and ground developmental testing of evaluated technologies leading to the down-select of a single Engineering Development Model (EDM) functional design for Critical Design Review (CDR) for both a modular pod shell and a cabin rack-mounted solution.   Following CDR, efforts will focus on integrated developmental testing of the cabin rack-mounted solution for the MV-22.  The program will continue software development efforts that commenced in FY 2017. Additionally, development of the EWSA in support of increased Intrepid Tiger II targets and missions continues in FY 2018.
                                                        
                                                    
                                                     
                                                         
                                                             9.811
                                                             0
                                                             The program will continue efforts to develop, mature, and test Intrepid Tiger II based solutions to radar threats in support of the penetrating jammer mission with plans to release variants of the AN/ALQ-231(V)1 BLK X Radar Jammer for use on the MV-22, AV-8B, and F/A-18C/D platforms, as well as for future use on the C-130 and CH-53K.  FY 2019 efforts will include the continued maturation of BLK X EDM design for both a modular pod shell and a cabin rack-mounted solution and the correction of developmental test deficiencies.  In addition, integrated Developmental Testing (DT) of the rack-mounted solution for the MV-22 will commence.   The program will also continue BLK X software development efforts to support DT.  Additionally, development of the EWSA in support of evolving Intrepid Tiger II target sets and missions shall continue in FY 2019.
                                                        
                                                         
                                                             5.075
                                                             0
                                                        
                                                         
                                                             5.075
                                                             0
                                                             The program will continue efforts to develop, mature, and test Intrepid Tiger II based solutions to radar threats in support of the penetrating jammer mission with plans to release variants of the AN/ALQ-231(V)1 BLK X Radar Jammer for use on the MV-22, AV-8B, and F/A-18C/D platforms, as well as for future use on the C-130 and CH-53K.  FY 2020 efforts will include the finalization of BLK X EDM rack-mounted design and its initial integration on the MV-22 platform.  Additionally, integrated Developmental Test (DT) and evaluation of both BLK X software and hardware will be completed on MV-22.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to funding request reduction by $5.600 million to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     MAGTF EW Jammer Techniques Development
                                                     
                                                         
                                                             2.500
                                                             0
                                                             FY 2018 funding increases the Marine Corps' cyberspace and Electronic Warfare expertise via the development of new and updated jammer techniques. These techniques will be designed to exploit the interrelated cyberspace domain and the electromagnetic spectrum (EMS) through the development, validation, and delivery of MAGTF EW-specific Tactics, Techniques, and Procedures (TTPs) and testing of MAGTF EW systems against existing and emerging threats. Additional efforts include the acquisition of simulators to better emulate threshold and objective threats for MAGTF EW systems.
                                                        
                                                    
                                                     
                                                         
                                                             2.551
                                                             0
                                                             FY 2019 will continue efforts to significantly increase the Marine Corps' cyberspace and Electronic Warfare expertise via the development of new and updated jammer techniques. These techniques will be designed to exploit the interrelated cyberspace domain and the electromagnetic spectrum (EMS) through the development, validation, and delivery of MAGTF EW-specific Tactics, Techniques, and Procedures (TTPs) and testing of MAGTF EW systems against existing and emerging threats. Additional efforts include the acquisition of simulators to better emulate threshold and objective threats for MAGTF EW systems.
                                                        
                                                         
                                                             2.602
                                                             0
                                                        
                                                         
                                                             2.602
                                                             0
                                                             FY 2020 will continue efforts to advance the development of new and updated EW jammer techniques. These techniques will be designed to exploit the interrelated cyberspace domain and the electromagnetic spectrum (EMS) through the development, validation, and delivery of MAGTF EW-specific Tactics, Techniques, and Procedures (TTPs) and the testing of MAGTF EW systems against existing and emerging threats. FY 2020 efforts will include the test and evaluation of counter-radar technique performance and effectiveness of BLK X on MV-22 during Developmental Testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY 2019 to FY 2020 due to BLK X jammer technique testing in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0587
                                                     MAGTF EW For Aviation
                                                     
                                                         10.111
                                                         11.590
                                                         26.536
                                                         26.536
                                                         30.922
                                                         33.629
                                                         24.380
                                                         24.865
                                                         97.777
                                                         380.263
                                                    
                                                
                                            
                                             This project unit is part of USMC led efforts to ensure Marine Corps requirements are included in the budget process for the Future Year Defense Program and beyond. These efforts include AN/ALQ-231(V) Intrepid Tiger II Family of Systems, Collaborative Electronic Warfare (EW)/EW Battle Management, and EW Service Architecture (EWSA). These programs are the Marine Corps' initial steps to create systems to distribute EW capability across the battlespace.
                                             Continuation of research into Engineering Change Proposals (ECPs) for capability upgrades for AN/ALQ-231(V) Intrepid Tiger II pods to keep pace with the migrating and expanding EW target sets in theatre.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding decrease from FY 2019 to FY 2020 due to BLK X transitioning from development to DT.
                                                     
                                                         
                                                             Intrepid Tiger BLK X Hardware Development
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 4.683
                                                                 
                                                                     10.947
                                                                     2017-12
                                                                
                                                                 
                                                                     2.579
                                                                     2018-11
                                                                
                                                                 
                                                                     0.483
                                                                
                                                                 
                                                                     0.483
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.539
                                                                 
                                                                     0.838
                                                                     2017-12
                                                                
                                                                 
                                                                     0.476
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 8.588
                                                                 
                                                                     9.716
                                                                     2017-12
                                                                
                                                                 
                                                                     6.488
                                                                     2018-11
                                                                
                                                                 
                                                                     4.299
                                                                
                                                                 
                                                                     4.299
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Funding decrease from FY19 to FY20 for developmental support due to the availability of prior year funding.
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.430
                                                                     2018-02
                                                                
                                                                 
                                                                     0.443
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Eng & Tech Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.262
                                                                 
                                                                     0.105
                                                                     2018-02
                                                                
                                                                 
                                                                     0.107
                                                                     2018-11
                                                                
                                                                 
                                                                     0.109
                                                                
                                                                 
                                                                     0.109
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Funding increase from FY 2019 to FY 2020 due to AN/ALQ-231(V)1 BLK X Developmental Test activities.
                                                     
                                                         
                                                             Intrepid Tiger BLK X Testing
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.062
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Intrepid Tiger BLK X Testing
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.893
                                                                 
                                                                     1.397
                                                                     2017-12
                                                                
                                                                 
                                                                     2.149
                                                                     2018-11
                                                                
                                                                 
                                                                     1.515
                                                                
                                                                 
                                                                     1.515
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Intrepid Tiger BLK X Testing
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.053
                                                                 
                                                                     0.082
                                                                     2018-01
                                                                
                                                                 
                                                                     0.084
                                                                     2018-11
                                                                
                                                                 
                                                                     0.385
                                                                
                                                                 
                                                                     0.385
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.035
                                                                 
                                                                     0.036
                                                                     2017-10
                                                                
                                                                 
                                                                     0.036
                                                                     2018-10
                                                                
                                                                 
                                                                     0.036
                                                                
                                                                 
                                                                     0.036
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_3327_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604270N_3327_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0604270N_3327_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Intrepid Tiger II (AN/ALQ-231)
                                                     
                                                         
                                                             Engineering Milestones: AN/ALQ-231(V)1 BLK X Functional Configuration Audit / System Verification Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: AN/ALQ-231(V)1 BLK X TD Fleet Release
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: AN/ALQ-231(V)1 BLK X Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: AN/ALQ-231(V)1 BLK X Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Follow-On Platform Integration
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: AN/ALQ-231(V)1 BLK X Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: AN/ALQ-231(V)1 BLK X OT&E
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Production Milestones
                                                     
                                                         
                                                             AN/ALQ-231(V)3  Production Lot 8 (Qty 9)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)3  Production Lot 9 (Qty 9)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)3  Production Lot 10 (Qty 20)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)3  Production Lot 11 (Qty 2)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)1 BLK X Production Lot 1 ( Qty 6)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)1 BLK X Production Lot 2 (Qty 8)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)1 BLK X Production Lot 3 (Qty 7)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/ALQ-231(V)1 BLK X Production Lot 4 (Qty 7)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)3  Lot 7 Deliveries (Qty 8)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)3  Lot 8 Deliveries (Qty 9)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)3  Lot 9 Deliveries (Qty 9)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)3 Lot 10 Deliveries (Qty 20)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)3 Lot 11 Deliveries (Qty 2)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)1 BLK X Lot 1 Deliveries (Qty 6)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)1 BLK X Lot 2 Deliveries (Qty 8)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: AN/ALQ-231(V)1 BLK X Lot 3 Deliveries (Qty 7)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MAGTF EW Jammer Techniques Development
                                                     
                                                         
                                                             Systems Development: Threat Emulator / Simulator Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Jammer Techniques Technical Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Threat Emulator / Simulator Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3371
                                         MAGTF EW Interoperability Development
                                         
                                             1.617
                                             1.609
                                             0.371
                                             1.291
                                             1.291
                                             1.196
                                             1.002
                                             1.027
                                             1.047
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project unit supports the United States Marine Corps air-ground interoperability by providing a variety of capabilities through multiple functions of the Software Reprogrammable Payload (SRP) when installed aboard SRP-capable aircraft. The spiral development plans allow adaptable, scalable, and open architecture philosophy to reduce stove-pipe solutions but enable future growth at a reduced operational and sustainment cost.
                                             
                                                 
                                                     Software Reprogrammable Payload
                                                     
                                                         
                                                             1.609
                                                             0
                                                             Continue the development of the reduced form factor SRP for the identified platforms that cannot support the Spiral 2 form factor and field evaluation of the Spiral 2.
                                                        
                                                    
                                                     
                                                         
                                                             0.371
                                                             0
                                                             Continue the development of the reduced form factor SRP for the identified platforms that can not support the Spiral 2 form factor and field evaluation of the Spiral 2.
                                                        
                                                         
                                                             1.291
                                                             0
                                                        
                                                         
                                                             1.291
                                                             0
                                                             Continue SRP support of a government-owned reference design for a flexible, in-operational reconfigurable software radio designed to meet current and future needs. Continue the development of the reduced form factor SRP for the identified platforms that can not support the Spiral 2 form factor and field evaluation of the Spiral 2.  Support transition of Spiral 2 to Program of Record and Request for Proposal. Support the air-ground interoperability by providing a variety of capabilities through multiple functions of the Software Reprogrammable Payload when installed aboard SRP-capable aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $92K increase between FY 2019 and FY 2020 will fund integration issues associated with the additional waveforms into the SRP.
                                                    
                                                
                                            
                                             This project unit is part of United States Marine Corps led efforts to ensure Marine Corps requirements are included in the budget process for the Future Year Defense Program and beyond. This effort is for the Software Reprogrammable Payload. This program is part of the Marine Corps initial steps to create a common interoperable system to distribute multiple data types across the battle-space through spiral development.
                                             After successful completion of the Spiral 2 development and demonstration onboard MV-22 test platform support transition to Program of Record and support request for proposal package.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.408
                                                                 
                                                                     0.706
                                                                     2017-11
                                                                
                                                                 
                                                                     0.371
                                                                     2018-11
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.344
                                                                 
                                                                     0.165
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.221
                                                                
                                                                 
                                                                     0.221
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Assurance Technology Corp
                                                             Carlisle, MA
                                                             
                                                                 0.665
                                                                 
                                                                     0.489
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.454
                                                                 1.454
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             DCS
                                                             Alexandria, VA
                                                             
                                                                 0.200
                                                                 
                                                                     0.249
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.220
                                                                
                                                                 
                                                                     0.220
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.669
                                                                 0.669
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_3371_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     MAGTF EW Interoperability Development
                                                     
                                                         
                                                             Acquisiton Milestones: SPIRAL 3 SYSTEM DEVELOPMENT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Evaluation: SPIRAL 2 FIELD EVALUATION MV-22
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Program of Record Support: Spiral 2 request for proposal
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             3.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             3.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             PU C327 was a new Congressional Add beginning in FY 2018.
                                             This Congressional Add project unit supports the United States Marine Corps (USMC) development, design, and manufacturing of the AN/ALQ-231(V)3 pod (Rotary-Wing variant) jettison capability on the UH-1Y platform. AN/ALQ-231 (V) 3 pod was originally developed as part of a Rapid Deployment Capability (RDC) program. UH-1Y jettison capability was not developed as part of the RDC program. This FY 2018 Congressional add will develop, integrate and test jettison capability that will be incorporated and integrated on all (V)3 pods.
                                             
                                                 
                                                     Intrepid Tiger II (V)3 UH-1Y Jettison Capability
                                                     
                                                         3.000
                                                         New start Congressional Add efforts to design, develop, test, and manufacture AN/ALQ-231(V)3 pod (Rotary-Wing variant) jettison capability on the UH-1Y platform.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             This Congressional Add project unit was included as part of USMC led efforts to ensure Marine Corps Intrepid Tiger II (V)3 jettison requirements are included on all pods.
                                             Commencement of design, development, manufacturing and testing of Intrepid Tiger II (V)3 UH-1Y Jettison Capability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Intrepid Tiger II (V)3 UH-1Y Jettison Capability Systems Engineering
                                                             PO
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.980
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.980
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Intrepid Tiger II (V)3 UH-1Y Jettison Capability Test & Evaluation
                                                             PO
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.020
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.020
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604270N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     ALQ-231(V)3 UH-1 Jettison Capability
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: ALQ-231(V)3 UH-1 Jettison Capability TD Release
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Systems Development and Integration: UH-1 Jettison Capability Development and Integration
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: UH-1 Jettison Capabiltity T&E
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604273M
                                 (U)Executive Helo Development
                                 114
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     0.000
                                     245.064
                                     187.436
                                     187.436
                                     83.654
                                     38.893
                                     24.620
                                     25.100
                                     Continuing
                                     Continuing
                                
                                 In FY 2019 Project Unit 3300 transferred from Program Element 0604273N to Program Element 0604273M.
                                 The VH-92A is the replacement helicopter for the VH-3D and the VH-60N, the aircraft currently used by Marine Helicopter Squadron One (HMX-1) to transport the President, Vice President, and other distinguished officials as directed by the White House Military Office.  The VH-3D and VH-60N are approaching the end of their service lives.  Funding for the VH-92A program supports Engineering and Manufacturing Development Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         0.000
                                         245.064
                                         187.670
                                         187.670
                                    
                                     
                                         0.000
                                         245.064
                                         187.436
                                         187.436
                                    
                                     
                                         0.000
                                         0.000
                                         -0.234
                                         -0.234
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.234
                                                     -0.234
                                                
                                            
                                        
                                    
                                     In FY 2019 Project Unit 3300 transferred from Program Element 0604273N to Program Element 0604273M.

FY 2020 funding decreases for project 3300 Presidential Helicopter VH-92A from due to ramp down of the Engineering and Manufacturing Development Phase (EMD) efforts and the modifications of the Engineering Development Model and System Demonstration Test Article aircraft.

New project 3390 in FY 2020 to support the commencement of VH-92A product improvement efforts.

Technical: Not applicable.

Schedule: 
1. Capabilities Development Document (CDD) - Per the VH-92A Milestone C Information/Documentation Plan received after PB19 VH-92A a CDD is required in lieu of a Capability Production Document (CPD) previously entered in PE 0604273N in FY 2018. 

Systems Engineering: Not applicable.

Logistics: Not applicable.

Contracting: Not applicable.

Deliveries: Not applicable.
                                
                                 
                                     
                                         3300
                                         Presidential Helicopter VH-92A
                                         429
                                         
                                             0.000
                                             0.000
                                             245.064
                                             164.985
                                             164.985
                                             59.697
                                             14.512
                                             0.000
                                             0.000
                                             0.000
                                             484.258
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding for Project Unit 3300 for FY 2019 transfers from Program Element 0604273N to Program Element 0604273M.
                                             Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. The VH-92A will replace the VH-3D and VH-60N. Funding supports Engineering and Manufacturing Development Phase (EMD) activities including integration of systems, production, qualification, and support of test articles, logistics products development, demonstration of system integration, interoperability, safety and utility.  Two Engineering Development Model (EDM) and four System Demonstration Test Article (SDTA) aircraft will be delivered during EMD. The EDM and SDTA aircraft will be used for Developmental Test & Evaluation (DT&E), Operational Testing (OT) for verification of Performance Based Specifications (PBS), airworthiness certification and Supportability Verification. The EDM aircraft will remain test aircraft for the life of the program. The SDTA aircraft will be used for Initial Operational Test and Evaluation (IOT&E) and will be refurbished for Initial Operational Capability (IOC).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Product Development efforts are funded in PE 0604273N.
                                                        
                                                    
                                                     
                                                         
                                                             203.796
                                                             0
                                                             Continue engineering support for Mission Communications System (MCS) and hardware/software maturation. Deliver second EDM and first three SDTA aircraft and continue modification of remaining SDTA aircraft to the VH-92A configuration. Continue Contractor Logistics Support (CLS) at Presidential Helicopters Support Facility (PHSF) Patuxent River, MD to support government led Integrated Test. Continue providing Government Furnished Equipment (GFE) to prime contractor.  Continue engineering support, redesign and modify first EDM aircraft for the Forward Air Stair door and the Fifth Multi-Function Display (MFD).  Continue Broad Agency Announcement efforts for future communications capabilities.  Execute EMD Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.
                                                        
                                                         
                                                             136.994
                                                             0
                                                        
                                                         
                                                             136.994
                                                             0
                                                             Continue engineering support for MCS and hardware/software maturation. Deliver final SDTA aircraft, conduct Initial Operational Test & Evaluation (IOT&E) and attain Initial Operational Capability (IOC). Continue Contractor Logistics Support (CLS) at PHSF Patuxent River, MD.  Continue engineering support and modify second EDM and SDTA aircraft for the Forward Airstair door and the MFD.  Execute EMD Phase activities, including: integration of systems; production, qualification, and support of test articles; development and evaluation of logistics products; and demonstration of system integration, interoperability, safety, and utility.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to the EMD efforts ramping down.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Support efforts are funded in PE 0604273N.
                                                        
                                                    
                                                     
                                                         
                                                             15.336
                                                             0
                                                             Continue support of Aviation Logistics Environment (ALE) product standup in order to support Government Led Integrated Test. Continue preparation of Milestone C supportability products.  Continue to support procurement and delivery of Common Support Equipment (CSE).  Continue procurement of support equipment (SE) products. Perform SE evaluations.  Continue the development and generation of task analyses and maintenance summaries. Continue Level of Repair Analyses and implementation of I-level test and check capability and repair capability. Continue Interactive Electronic Technical Manual (IETM) development/verification. Perform supportability test and evaluation, to include maintenance demonstrations.  Support programmatic and technical reviews.
                                                        
                                                         
                                                             8.504
                                                             0
                                                        
                                                         
                                                             8.504
                                                             0
                                                             Continue to support procurement and delivery of CSE.  Perform SE evaluations.  Continue the development and generation of task analyses and maintenance summaries. Continue Level of Repair Analyses and implementation of I-level test and check capability and repair capability.   Continue all IETM development/verification and perform updates.  Perform supportability test and evaluation, to include maintenance demonstrations.  Support programmatic and technical reviews.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to the EMD efforts ramping down.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018  Test and Evaluation efforts are funded in PE 0604273N.
                                                        
                                                    
                                                     
                                                         
                                                             19.437
                                                             0
                                                             Continue Government Integrated testing, cyber-testing and evaluation, Performance Based Specifications (PBS) compliance verification, support equipment evaluations/assessments, instrumentation development/support and Integrated Test support at the Presidential Helicopter Support Facility (PHSF).  Conduct Operational Assessment Maturity Review (OAMR) and prepare for Operational Assessment (OA). Produce test reports (Integrated Test, Operational Test, Interim LFT&E) to support IOT&E. Conduct OA and training of Operational Test Team personnel in preparation for IOT&E. Continue to mature Systems Integration Laboratory (SIL) and conduct software/hardware regression testing and validation/verification. Initiate planning for Follow-On Test and Evaluation (FOT&E) to include shipboard compatibility testing and evaluation of continued development of the VH-92A System.  Produce test reports (Integrated Test and LFT&E) to support Milestone C.
                                                        
                                                         
                                                             15.328
                                                             0
                                                        
                                                         
                                                             15.328
                                                             0
                                                             Complete Government Integrated testing, PBS compliance verification, support equipment evaluations/assessments and instrumentation development/support and Integrated Test support at the PHSF.  Continue cyber-testing and evaluation. Conduct Operational Test Readiness Review (OTRR) in preparation of Initial Operational Test & Evaluation (IOT&E) and produce test reports.  Continue to mature SIL and conduct software/hardware regression testing and validation/verification. Commence Follow-On Test and Evaluation (FOT&E) to include shipboard compatibility testing and evaluation of continued development of the VH-92A System.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to the EMD efforts ramping down.
                                                    
                                                
                                                 
                                                     Program Management
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018  Program Management efforts are funded in PE 0604273N.
                                                        
                                                    
                                                     
                                                         
                                                             6.495
                                                             0
                                                             Perform project management tasks to support  Milestone C preparation, technical reviews, risk-reduction activities, contractor deliverables, configuration management, training, physical security, and information assurance/cyber security. Perform planned Schedule Risk Assessment (SRA) and Estimate at Completion (EAC) update. Conduct Milestone C and exercise LRIP I option.
                                                        
                                                         
                                                             4.159
                                                             0
                                                        
                                                         
                                                             4.159
                                                             0
                                                             Continue to perform project management tasks, technical reviews, risk-reduction activities, contractor deliverables, configuration management, training, physical security, and information assurance/cyber security.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to EMD efforts ramping down.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN-4/04550
                                                     VH-92A Executive Helo
                                                     
                                                         0.000
                                                         649.015
                                                         658.067
                                                         658.067
                                                         712.993
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2020.075
                                                    
                                                
                                                 
                                                     RDTEN/0604273N
                                                     Executive Helo Development
                                                     
                                                         430.647
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1899.998
                                                    
                                                
                                                 
                                                     APN-6/0605
                                                     Spares and Repair Parts
                                                     
                                                         0.000
                                                         80.939
                                                         87.983
                                                         87.983
                                                         73.907
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         242.829
                                                    
                                                
                                            
                                             The VH-92A program is integrating mature subsystems into an existing commercial helicopter under a Fixed Price Incentive Firm (FPIF) contract. The program is procuring two (2) Engineering Development Model aircraft, four (4) System Demonstration Test Article aircraft, twelve (12) Low Rate Initial Production aircraft and five (5) Full Rate Production aircraft.
                                             Program performance metrics are contained in the Acquisition Program Baseline (APB) that was approved by the Milestone Decision Authority (USD(AT&L)) on 17 Apr 2014. The program's Milestone (MS) B Acquisition Decision Memorandum was signed on 17 Apr 2014. The VH-92A contract for the Engineering and Manufacturing Development phase and priced options for production was awarded on 7 May 2014.  The VH-92A Program successfully completed the System Preliminary Design Review on 21 August 2015. The program successfully completed the Critical Design Review (CDR) in FY 2016. The VH-92A Program successfully completed the Test Readiness Review and the Flight Readiness Review in FY 2018. Milestone C approval is anticipated 3Q FY 2019.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FUNDING PROFILE: The Target Value of the Primary Hardware Development EMD Contract reflects the total value of the EMD contracts for PE 0604273M. The total value of the EMD contract is $1,563.644 million to include $1,281.364 million funded by PE 0604273N. 

Primary HW Dev - (C/UCA)- One undefinitized contract action for the incorporation of Fifth Multi-Functional Display (MFD) and Forward Airstair Door changes.  The Forward Airstair Door requires redesign to raise the outboard edge of the door to a position equal to or above the aircraft door frame opening when fully open to ensure the door is at or above the Water Line (WL) 256 when fully opened.  The VH-92A cockpit instrument panel requires design changes and the addition of an MFD and removal of the existing tactical display.  The Fifth MFD is identical to the four existing MFD's and will increase pilot situational awareness.  
Systems Engineering (Various) - Support contract for cyber security improvements. 
Systems Engineering (NAWCAD Patuxent River) - Engineering support for hardware maturation, Reliability and Maintainability (R&M) analysis and Software Support Activity.
Systems Engineering (NAVAIR Patuxent River) - Engineering Support Contracts to be funded at NAVAIR Headquarters.  
Training (C/FPIF) - Contract action was added for upgrades and correction deficiencies for the Maintenance Training Device (MTD), Simulation Emulation Maintenance Trainer (SEMT), Courseware 2.0, Flight Training Device (FTD) and Pilot Procedures Trainer.  Efforts are to commence after Cadre training concludes in 4Q FY 2019.
Training (NAVAIR Patuxent River) - Training Product Development contracts to be funded at NAVAIR Headquarters.

FINANCIAL PERFORMANCE:  The VH-92A EMD is a Fixed Price Incentive Firm contract with Performance Based Payments. The VH-92A program will lag OSD traditional expenditure benchmarks. The program must obligate 100 percent of the funding required by the contractor for incurred costs, termination liability, and profit. However, the program is limited to paying the contractor only 90 percent of the performance based costs and profit.  Mandatory funding obligations and payment withholds will cause the program to lag traditional expenditure benchmarks, painting an inaccurate portrait of overall program health.

ACRONYMS:
EMD = Engineering & Manufacturing Development
MCS = Mission Communications System
GFE = Government Furnished Equipment
MFD = Multi-Function Display

Notes:
The decrease in FY 2019 Primary HW Development for the VH-92A EMD Contract is due to the increase in funding in FY 2018 (0604273N) for this effort to better align the funding with the planned work.  
The increase in FY 2019 funding for the Primary HW Dev VH-92A MFD/Forward Air Stair Door which is being awarded on an Undefinitized Contract Action (UCA) with the Prime contractor is based on updated estimates and schedules, funds were rephrased to better align to efforts.  FY 2018 funding in PE 0604273N was rephased as a result of these changes.
                                                     
                                                         
                                                             Primary HW Dev - VH-92A EMD Contracts
                                                             C
                                                             FPIF
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     149.925
                                                                     2018-10
                                                                
                                                                 
                                                                     82.936
                                                                
                                                                 
                                                                     82.936
                                                                     2019-10
                                                                
                                                                 49.419
                                                                 282.280
                                                                 282.280
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Advanced Capabilities
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.310
                                                                     2019-02
                                                                
                                                                 
                                                                     3.181
                                                                
                                                                 
                                                                     3.181
                                                                     2020-02
                                                                
                                                                 3.000
                                                                 14.491
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH-92A MCS Design
                                                             WR
                                                             NAWCAD
                                                             St. Inigoes, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.713
                                                                     2018-11
                                                                
                                                                 
                                                                     2.120
                                                                
                                                                 
                                                                     2.120
                                                                     2019-11
                                                                
                                                                 0.028
                                                                 7.861
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH-92A GFE
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.050
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH92A MFD/Forward Air Stair Door
                                                             C
                                                             UCA
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     23.000
                                                                     2019-03
                                                                
                                                                 
                                                                     28.000
                                                                
                                                                 
                                                                     28.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 51.000
                                                                 51.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.713
                                                                     2018-11
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 0.200
                                                                 1.513
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.137
                                                                     2018-11
                                                                
                                                                 
                                                                     2.508
                                                                
                                                                 
                                                                     2.508
                                                                     2019-11
                                                                
                                                                 1.571
                                                                 10.216
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.600
                                                                     2018-12
                                                                
                                                                 
                                                                     1.723
                                                                
                                                                 
                                                                     1.723
                                                                     2019-12
                                                                
                                                                 0.997
                                                                 5.320
                                                            
                                                        
                                                         
                                                             Training
                                                             WR
                                                             NAWCTSD
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.804
                                                                     2018-11
                                                                
                                                                 
                                                                     1.384
                                                                
                                                                 
                                                                     1.384
                                                                     2019-11
                                                                
                                                                 0.800
                                                                 3.988
                                                            
                                                        
                                                         
                                                             Training
                                                             C
                                                             FPIF
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.020
                                                                
                                                                 
                                                                     13.020
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 13.020
                                                                 13.020
                                                            
                                                        
                                                         
                                                             Training
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.408
                                                                     2018-12
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 1.122
                                                                 4.030
                                                            
                                                        
                                                         
                                                             Training
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.136
                                                                     2018-11
                                                                
                                                                 
                                                                     0.022
                                                                
                                                                 
                                                                     0.022
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.158
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FUNDING PROFILE: 
Integrated Logistics Support (ILS) (NAWCAD Patuxent River) - ILS acquisition and management of the VH-92A aircraft. Evaluate contractor performance of Supportability Test & Evaluation, Intermediate & Depot level repair capability development. 
ILS (FRC Cherry Point) - VH-92A maintenance planning, reliability centered maintenance (RCM), logistics support analysis efforts, level of repair analysis and Technical Publications development.
ILS (NAWCAD Lakehurst) - SE planning and analysis, development of support equipment, development of requirements data (SERDs), SE analysis of I&D level capabilities and logistics support products for SE and SE test and evaluation. Funds previously planned in the Integrated Logistics Support- CSE line in President's Budget FY 2018 has been moved to this line due to updated procurement strategies. 
ILS (SPAWAR San Diego) - Software integration to include certification and accreditation of the VH-92A ALE.
ILS (NAVAIR Patuxent River) - Contractor support of ILS efforts, Supportability Test & Evaluation, Intermediate & Depot level repair capability development.
ILS (Various) - Funding for various activities in support of Support Equipment (SE) Calibration and development and updates to the NAVAIR Standard IETM Viewer (NSIV) software
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.540
                                                                     2018-11
                                                                
                                                                 
                                                                     3.104
                                                                
                                                                 
                                                                     3.104
                                                                     2019-11
                                                                
                                                                 2.132
                                                                 9.776
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             FRC
                                                             Cherry Point, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.087
                                                                     2018-11
                                                                
                                                                 
                                                                     3.091
                                                                
                                                                 
                                                                     3.091
                                                                     2019-11
                                                                
                                                                 0.031
                                                                 8.209
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.875
                                                                     2018-11
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-11
                                                                
                                                                 0.178
                                                                 1.403
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.375
                                                                     2018-11
                                                                
                                                                 
                                                                     0.191
                                                                
                                                                 
                                                                     0.191
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.566
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.959
                                                                     2019-09
                                                                
                                                                 
                                                                     1.618
                                                                
                                                                 
                                                                     1.618
                                                                     2020-09
                                                                
                                                                 2.161
                                                                 7.738
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.650
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Development Test & Evaluation (DT&E) (NAWCAD Patuxent River) - Support for developmental test & evaluation, contractor test (CT), government led Integrated Test, Operational Assessment (OA), system integration lab, T&E instrumentation design, procurement, calibration, and tooling. 
DT&E (NAWCWD Point Mugu) - Cyber Security T&E.
DT&E (JITC) - Joint Interoperability Test Certification. 
DT&E (NAVAIR Patuxent River) - Movement of Test and Evaluation Support Contracts and test asset maintenance support contracts to be funded at NAVAIR Headquarters.
Live Fire Test & Evaluation (NAWCWD China Lake) - LFT&E test planning, documentation, execution and reporting.
Operational Test & Evaluation (COTF) - Technical and engineering support in support of Operational Test and Integrated Test and evaluation of the VH-92A aircraft.  Support efforts include documentation review, test planning, operational test design, test analysis and reporting and test operations.
Integrated Test & Evaluation (Petroleum Helicopters International, Inc Lafayette, LA) - Lease of a training asset in support of test pilot proficiency training.  The total value of the contract is $6.964 to include $4.914 funded by PE 0604273N.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.822
                                                                     2018-11
                                                                
                                                                 
                                                                     7.756
                                                                
                                                                 
                                                                     7.756
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 16.578
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.014
                                                                     2018-11
                                                                
                                                                 
                                                                     0.014
                                                                
                                                                 
                                                                     0.014
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.028
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             JITC
                                                             Ft. Huachuca, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.029
                                                                     2018-10
                                                                
                                                                 
                                                                     0.036
                                                                
                                                                 
                                                                     0.036
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.065
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.671
                                                                     2018-12
                                                                
                                                                 
                                                                     5.592
                                                                
                                                                 
                                                                     5.592
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 11.263
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.592
                                                                     2018-11
                                                                
                                                                 
                                                                     0.662
                                                                
                                                                 
                                                                     0.662
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.254
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.259
                                                                     2019-05
                                                                
                                                                 
                                                                     1.268
                                                                
                                                                 
                                                                     1.268
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.527
                                                            
                                                        
                                                         
                                                             Integrated Test & Evaluation
                                                             C
                                                             FFP
                                                             Petroleum Helicopters International, Inc
                                                             Lafayette, LA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.050
                                                                 2.050
                                                            
                                                        
                                                         
                                                             Follow-On Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 5.162
                                                                 5.162
                                                            
                                                        
                                                         
                                                             Follow-On Test & Evaluation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 2.192
                                                                 2.192
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Program Management Support - Project Management support for Milestone C preparation, technical reviews, risk reduction activities, contractor deliverables, configuration management, physical security, training and information assurance/cyber security.
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.771
                                                                     2018-11
                                                                
                                                                 
                                                                     1.997
                                                                
                                                                 
                                                                     1.997
                                                                     2019-11
                                                                
                                                                 3.311
                                                                 8.079
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.624
                                                                     2018-12
                                                                
                                                                 
                                                                     2.062
                                                                
                                                                 
                                                                     2.062
                                                                     2019-12
                                                                
                                                                 1.756
                                                                 7.442
                                                            
                                                        
                                                         
                                                             Transportation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.025
                                                                     2018-10
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2018-10
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-10
                                                                
                                                                 0.150
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604273M_3300_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Presidential Helicopter VH-92A
                                                     
                                                         
                                                             Requirements: Capabilities Development Document (CDD)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Requirements: Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Requirements: Full Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Engineering & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Production
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Full Rate Production Decision
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Logistics/Sustainment: Maintenance Planning / IETM / ALE
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Logistics/Sustainment: Contractor Logistics Support (EMD)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Logistics/Sustainment: Interim Contractor Support
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contracting: Low Rate Initial Production (LRIP) Lot 1 (APN)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contracting: LRIP - Lot 2 (APN)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contracting: FRP (APN)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Engineering Development Model (EDM) 2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: System Demonstration Test Article (SDTA) Aircraft 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SDTA Aircraft 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SDTA Aircraft 3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: SDTA Aircraft 4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LRIP - Lot 1 (APN)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LRIP - Lot 2 (APN)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Full Rate Production (APN)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test: Developmental Test - Integrated Test
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test: Operational Assessment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test: Interim Live Fire Test & Evaluation Report
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test: Operational Assessment Report
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test: Operational Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test: Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test: Follow-on Test & Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test: Live Fire Test & Evaluation Report
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test: Initial Operational Test & Evaluation Report
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test: Beyond Low Rate Initial Production Report
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3390
                                         VH-92A Improvements
                                         429
                                         
                                             0.000
                                             0.000
                                             0.000
                                             22.451
                                             22.451
                                             23.957
                                             24.381
                                             24.620
                                             25.100
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new start in FY2020.
                                             VH-92A Product Improvements address pre-planned product improvement requirements written into the Capabilities Development Document approved by Joint Requirements Oversight Committee in Jan 2013 and updated for Milestone C. The VH-92A Improvement projects provide near and long term improvements to the fleet, focusing on documented deficiencies related to mission systems, maintainability and reliability and obsolescence issues. The project addresses development associated with Mission Communications System (MCS) upgrades (both software and hardware), enhancements to Wideband Line of Sight (WBLOS), enhanced visual system (EVS), and cockpit upgrades.
                                             
                                                 
                                                     Product Improvement Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             16.298
                                                             0
                                                        
                                                         
                                                             16.298
                                                             0
                                                             Develop pre-planned product improvements for incremental incorporation to the VH-92A capability baseline to include Enhancements to WBLOS, EVS, cockpit upgrades, shipboard interoperability and MCS hardware and software upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY2020 due to the commencement of the VH-92A Improvements.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             4.850
                                                             0
                                                        
                                                         
                                                             4.850
                                                             0
                                                             Conduct follow on Test and Evaluation (T&E) for Mission Communications System (MCS) upgrades (both software and hardware), enhancements to Wideband Line of Sight (WBLOS), enhanced visual system (EVS), cockpit upgrades, Shipboard interoperability and maintain test aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY2020 due to the commencement of the VH-92A Improvements.
                                                    
                                                
                                                 
                                                     Program Management
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.303
                                                             0
                                                        
                                                         
                                                             1.303
                                                             0
                                                             Conduct technical, cost, risk, and logistics analysis of preplanned product improvements. Evaluate system requirements through cost/performance trade-off analysis. Provide technical and management support for the development of acquisition
documentation. Provide management of technical development efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY2020 increases due to the commencement of the VH-92A Improvements.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN-4/04550
                                                     VH-92A Executive Helo
                                                     
                                                         0.000
                                                         649.015
                                                         658.067
                                                         658.067
                                                         712.993
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2020.075
                                                    
                                                
                                                 
                                                     APN-6/0605
                                                     Spares and Repair Parts
                                                     
                                                         0.000
                                                         80.939
                                                         87.983
                                                         87.983
                                                         73.907
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         242.829
                                                    
                                                
                                                 
                                                     RDTEN/0604273N
                                                     Executive Helo Development
                                                     
                                                         425.947
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1895.298
                                                    
                                                
                                            
                                             VH-92A Product Improvements will include trade studies, cost-benefit analyses, and risk-reduction efforts to address improvements for aircraft capability, safety, operational weight, mission availability, component reliability, maintainability, software, and obsolescence.
                                             Completion of required VH-92A Product Improvements efforts.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             C
                                                             CPIF
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.761
                                                                
                                                                 
                                                                     5.761
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.593
                                                                
                                                                 
                                                                     0.593
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - Advanced Capabilities
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.041
                                                                
                                                                 
                                                                     4.041
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development - MCS
                                                             WR
                                                             NAWCAD
                                                             St. Inigoes, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.552
                                                                
                                                                 
                                                                     3.552
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.851
                                                                
                                                                 
                                                                     0.851
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Follow-On Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.808
                                                                
                                                                 
                                                                     0.808
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Follow-On Test & Evaluation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.042
                                                                
                                                                 
                                                                     4.042
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.898
                                                                
                                                                 
                                                                     0.898
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.395
                                                                
                                                                 
                                                                     0.395
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604273M_3390_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3390
                                                     
                                                         
                                                             Follow-On Test & Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604273N
                                 (U)Executive Helo Development
                                 115
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1469.351
                                     430.647
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     1899.998
                                
                                 In FY 2019 Project Unit 3300 transferred from Program Element 0604273N to Program Element 0604273M.
                                 The VH-92A is the replacement helicopter for the VH-3D and the VH-60N, the aircraft currently used by Marine Helicopter Squadron One (HMX-1) to transport the President, Vice President, and other distinguished officials as directed by the White House Military Office.  The VH-3D and VH-60N are approaching the end of their service lives.  Funding for the VH-92A program supports Engineering and Manufacturing Development Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         451.938
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         430.647
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -21.291
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -14.291
                                             0.000
                                        
                                         
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -7.000
                                                
                                            
                                        
                                    
                                     In FY 2019 Project Unit 3300 transferred from Program Element 0604273N to Program Element 0604273M.

Technical: Not applicable.

Schedule: Not applicable.

Systems Engineering: Not applicable.

Logistics: Not applicable.

Contracting: Not applicable.

Deliveries: Not applicable.
                                
                                 
                                     
                                         3300
                                         Presidential Helicopter VH-92A
                                         429
                                         
                                             1469.351
                                             430.647
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1899.998
                                        
                                         
                                             
                                                 6
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding for Project Unit 3300 for FY 2019 through Cost to Complete has been realigned from PE 0604273N to Program Element 0604273M.
                                             Marine Helicopter Squadron One (HMX-1) is required to provide safe and timely transportation for the President and Vice President of the United States, heads of state and others as directed by the White House Military Office. Currently two Type, Model, Series aircraft are used by HMX-1 for the Presidential support mission - the VH-3D and the VH-60N. The VH-92A will replace the VH-3D and VH-60N. Funding supports Engineering and Manufacturing Development Phase (EMD) activities including integration of systems, production, qualification, and support of test articles, logistics products development, demonstration of system integration, interoperability, safety and utility.  Two Engineering Development Model (EDM) and four System Demonstration Test Article (SDTA) aircraft will be delivered during EMD.  The EDM and SDTA aircraft will be used for Developmental Test & Evaluation (DT&E), Operational Testing (OT) for verification of Performance Based Specifications (PBS), airworthiness certification and Supportability Verification. The EDM aircraft will remain test aircraft for the life of the program.  The SDTA aircraft will be used for Initial Operational Test and Evaluation (IOT&E) and will be refurbished for Initial Operational Capability (IOC).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             376.596
                                                             0
                                                             Continued Contractor Test (CT) for Federal Aviation Administration (FAA) airworthiness certification. Continued engineering support for Mission Communications System (MCS) and hardware/software maturation. Finalized modification and delivery of the first EDM aircraft.  Continued modification of the second EDM and all SDTA aircraft to the VH-92A configuration. Commenced government led Integrated Test. Continued development of training systems to include the Maintenance Training Device (MTD), Flight Training Device (FTD), Systems Emulation Maintenance Trainer (SEMT) and courseware. Commenced Contractor Logistics Support (CLS) at Presidential Helicopters Support Facility (PHSF) Patuxent River, MD to support government led Integrated Test. Continued providing Government Furnished Equipment (GFE) to prime contractor. Executed EMD Phase activities, including: integration of systems; production, qualification, and support of test articles; development of logistics products; and demonstration of system integration, interoperability, safety, and utility.  Commenced engineering support and redesign for the Forward Airstair door and the Fifth Multi-Function Display (MFD). Commenced Broad Agency Announcement (BAA) efforts for future communications capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Product Development efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 Product Development efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             28.006
                                                             0
                                                             Continued support of Aviation Logistics Environment (ALE) product standup in order to support Government Led Integrated Test.  Supported Test Readiness Review/Flight Readiness Review (TRR/FRR). Began development of Milestone C supportability products. Continued to support development and delivery of Common Support Equipment (CSE). Developed support equipment products. Performed Support Equipment (SE) evaluations.  Continued the development and generation of task analyses and maintenance summaries.  Conducted Level of Repair Analyses and began development and procurement of required I-level test and check capability and repair capability. Continued Interactive Electronic Technical Manual (IETM) development/verification. Performed supportability test and evaluation, to include maintenance demonstrations.  Supported programmatic and technical reviews.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Support efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 Support efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             19.670
                                                             0
                                                             Conducted TRR/FRR events. Continued Performance Based Specification (PBS) compliance verification, support equipment evaluations/assessments, instrumentation development/support and commence Integrated Test at the PHSF. Continued Live Fire Test & Evaluation (LFT&E) as required. Transitioned from contractor led to government led Integrated Test. Government led Integrated Test phase includes overall aircraft mission suitability testing, cyber security Test & Evaluation (T&E), certification, and training systems assessments. Continued to mature the Systems Integration Laboratory (SIL) and conduct software/hardware regression testing and validation/verification.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Test and Evaluation efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 Test and Evaluation efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Program Management
                                                     
                                                         
                                                             6.375
                                                             0
                                                             Conducted TRR/FRR. Performed project management tasks to support Milestone C preparation, technical reviews, risk-reduction activities, contractor deliverables, configuration management, training, physical security, and information assurance/cybersecurity.  Performed planned Schedule Risk Assessment (SRA) and Estimate at Completion (EAC) updates.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Program Management efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 Program Management efforts are funded in PE 0604273M.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN-4/04550
                                                     VH-92A Executive Helo
                                                     
                                                         0.000
                                                         649.015
                                                         658.067
                                                         658.067
                                                         712.993
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2020.075
                                                    
                                                
                                                 
                                                     APN-6/0605
                                                     Spares and Repair Parts
                                                     
                                                         0.000
                                                         80.939
                                                         87.983
                                                         87.983
                                                         73.907
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         242.829
                                                    
                                                
                                                 
                                                     RDTEN/0604273M
                                                     Executive Helo Development
                                                     
                                                         0.000
                                                         245.064
                                                         187.436
                                                         187.436
                                                         83.654
                                                         38.893
                                                         24.620
                                                         25.100
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The VH-92A program is integrating mature subsystems into an existing commercial helicopter under a Fixed Price Incentive Firm (FPIF) contract. The program is procuring two (2) Engineering Development Model aircraft, four (4) System Demonstration Test Article aircraft, twelve (12) Low Rate Initial Production aircraft and five (5) Full Rate Production aircraft.
                                             Program performance metrics are contained in the Acquisition Program Baseline (APB) that was approved by the Milestone Decision Authority (USD(AT&L)) on 17 Apr 2014. The program's Milestone (MS) B Acquisition Decision Memorandum was signed on 17 Apr 2014. The VH-92A contract for the Engineering and Manufacturing Development phase and priced options for production was awarded on 7 May 2014.  The VH-92A Program successfully completed the System Preliminary Design Review on 21 August 2015. The program conducted the Critical Design Review (CDR) in FY 2016. The program conducted the TRR/FRR in FY 2018. Milestone C approval is anticipated 3Q FY 2019.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FUNDING PROFILE: The Target Value of the Primary Hardware Development EMD Contract reflects the total value of the EMD contract for PE 0604273N. The total value of the EMD contract is $1,563.644 million to include $282.280 million funded by PE 0604273M. 
Primary HW Dev - (C/UCA) - One undefinitized contract action for the incorporation of Fifth Multi-Function Display (MFD) and Forward Air Stair Door design changes.  The Forward Airstair door requires redesign to raise the outboard edge of the door to a position equal to or above the aircraft door frame opening when fully open to ensure the door is at or above the Water Line (WL) 256 when fully opened.  The VH-92A cockpit instrument panel requires design changes and the addition of an MFD and removal of the existing tactical display.
Systems Engineering (Various) - Engineering support contracts for the Airborne Executive Phone (AEP) replacement and cyber security improvements.
Systems Engineering (NAWCAD Patuxent River) - Engineering support for hardware maturation, Reliability and Maintainability (R&M) analysis and Software Support Activity.
Systems Engineering (NAVAIR Patuxent River) - Engineering Support Contracts to be funded at NAVAIR Headquarters and execution of Broad Agency Announcement for future communications capabilities. 
Training (NAVAIR Patuxent River) - Training Product Development contracts to be funded at NAVAIR Headquarters.

FINANCIAL PERFORMANCE:  The VH-92A EMD contract is a Fixed Price Incentive contract with Performance Based Payments. The VH-92A program will lag OSD traditional expenditure benchmarks. The program must obligate 100 percent of the funding required by the contractor for incurred costs, termination liability, and profit. However, the program is limited to paying the contractor only 90 percent of the performance based costs and profit.  Mandatory funding obligations and payment withholds will cause the program to lag traditional expenditure benchmarks, painting an inaccurate portrait of overall program health.

ACRONYMS:
EMD = Engineering & Manufacturing Development
MCS = Mission Communications System
GFE = Government Furnished Equipment
MFD = Multi-Function Display

Notes:
The increase in FY 2018 Primary HW Development for the VH-92A EMD Contract is due to the decrease in funding on FY 2019 (0604273M) for this effort to better align the work with the funding and efforts.
The decrease in FY 2018 funds for the Primary HW Dev VH92A MFD/Forward Air Stair Door which is being awarded on an Undefinitized Contract Action (UCA) with the Prime contractor is based on updated estimates and schedules, funds were rephased to better align to efforts.  FY 2019 funding in PE 0604273M was rephased as a result of these changes.
                                                     
                                                         
                                                             Primary HW Dev - VH-92A EMD Contract
                                                             C
                                                             FPIF
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 973.787
                                                                 
                                                                     307.577
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1281.364
                                                                 1281.364
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Advanced Capabilities
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 119.826
                                                                 
                                                                     25.431
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 145.257
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH-92A MCS Design
                                                             WR
                                                             NAWCAD
                                                             St. Inigoes, MD
                                                             
                                                                 60.900
                                                                 
                                                                     6.811
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 67.711
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH-92A GFE
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.970
                                                                 
                                                                     9.429
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.399
                                                            
                                                        
                                                         
                                                             Primary HW Dev - VH-92A MFD/Forward Air Stair Door
                                                             C
                                                             UCA
                                                             Sikorsky Aircraft Corporation
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     6.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.055
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.055
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 78.769
                                                                 
                                                                     7.107
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 85.876
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     5.750
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.750
                                                            
                                                        
                                                         
                                                             Training
                                                             WR
                                                             NAWCTSD
                                                             Orlando, FL
                                                             
                                                                 5.727
                                                                 
                                                                     1.791
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.518
                                                            
                                                        
                                                         
                                                             Training
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.645
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.645
                                                            
                                                        
                                                         
                                                             Prior year Hdw Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 25.119
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.119
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Integrated Logistics Support (ILS) (NAWCAD Patuxent River) - ILS acquisition and management of the VH-92A aircraft. Evaluate contractor development of ILS efforts, Supportability Test & Evaluation, Intermediate & Depot level repair capability development. 
ILS (FRC Cherry Point) - VH-92A maintenance planning, reliability centered maintenance (RCM), logistics support analysis efforts, level of repair analysis and Interactive Engineering Technical Manual (IETM) development.
ILS (NAWCAD Lakehurst) - Support Equipment (SE) planning and analysis to include procurement of Common Support Equipment (CSE), development of support equipment recommendation data (SERD) and logistics support products for support equipment and support equipment test and evaluation. 
ILS (SPAWAR San Diego) - Architecture development and software integration to include certification and accreditation of the VH-92A Aviation Logistics Environment (ALE).
ILS (NAVAIR Patuxent River) - Contractor development of ILS efforts, Supportability Test & Evaluation, Intermediate & Depot level repair capability development.
ILS (Various) - Funding for various activities in support of Support Equipment (SE) Calibration and updates to the NAVAIR Standard IETM Viewer (NSIV)
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 34.880
                                                                 
                                                                     6.566
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.446
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             FRC
                                                             Cherry Point, NC
                                                             
                                                                 20.142
                                                                 
                                                                     8.705
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.847
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 7.431
                                                                 
                                                                     2.418
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.849
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 3.674
                                                                 
                                                                     1.915
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.589
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.310
                                                                 
                                                                     7.873
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.183
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.529
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.529
                                                            
                                                        
                                                         
                                                             Prior year support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.589
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.589
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental Test & Evaluation (DT&E) (NAWCAD Patuxent River) - Support for DT&E, contractor test (CT), government led integrated test (IT), Operational Assessment (OA), system integration lab, T&E instrumentation design, procurement, calibration, and tooling. 
DT&E (JITC) - Joint Interoperability Test Certification. 
DT&E (NAVAIR Patuxent River) - Performing Activity was added for the movement of Test and Evaluation Support Contracts to be funded at NAVAIR Headquarters.
Live Fire Test & Evaluation (LFT&E) (NAWCWD China Lake) - LFT&E test planning/documentation and conduct of LFT&E test events.
Operational Test & Evaluation (OT&E) (COTF) - Technical and engineering support in support of Operational Test and Integrated Test and evaluation of the VH-92A aircraft.  Support efforts include documentation review, test planning, operational test design, test analysis and reporting and test operations.
Integrated Test & Evaluation (IT&E) (Petroleum Helicopters International, Inc (PHI) Lafayette, LA) - Lease of a training asset in support of test pilot proficiency training.  The total value of the contract is $6.964 to include $2.050 funded by PE 0604273M.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 20.583
                                                                 
                                                                     9.258
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.841
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             JITC
                                                             Ft. Huachuca, AZ
                                                             
                                                                 0.077
                                                                 
                                                                     0.639
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.716
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 12.772
                                                                 
                                                                     2.814
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.586
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 2.964
                                                                 
                                                                     1.745
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.709
                                                            
                                                        
                                                         
                                                             Integrated Test & Evaluation
                                                             C
                                                             FFP
                                                             Petroleum Helicopters International, Inc
                                                             Lafayette, LA
                                                             
                                                                 0.000
                                                                 
                                                                     4.914
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.914
                                                                 4.914
                                                            
                                                        
                                                         
                                                             Prior year Test and Evaluation cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.109
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.109
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Program Management Support - Project Management support for Milestone C preparation, technical reviews, risk reduction activities, contractor deliverables, configuration management, physical security, training and information assurance/cyber security.
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 59.888
                                                                 
                                                                     4.047
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 63.935
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.250
                                                            
                                                        
                                                         
                                                             Transportation
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.310
                                                                 
                                                                     0.003
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.313
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.425
                                                                 
                                                                     0.075
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Svcs cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 27.099
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.099
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604273N_3300_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Presidential Helicopter VH-92A
                                                     
                                                         
                                                             Acquisition Milestones: Engineering & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering: Test Readiness Review/Flight Readiness Review (TRR/FRR)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Logistics/Sustainment: Maintenance Planning / IETM / ALE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Logistics/Sustainment: Contractor Logistics Support (EMD)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: EDM 1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test: Developmental Test - Contractor Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test: Live Fire Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test: Developmental Test - Integrated Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604274N
                                 Next Generation Jammer (NGJ)
                                 116
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1814.232
                                     584.538
                                     449.429
                                     524.261
                                     524.261
                                     434.223
                                     178.364
                                     0.000
                                     0.000
                                     0.000
                                     3985.047
                                
                                 The Next Generation Jammer (NGJ) is the next step in the evolution of Airborne Electronic Attack (AEA) and is a critical capability necessary to address current, emerging, and evolving Electronic Warfare gaps, ensure kill chain wholeness against growing threat capabilities and capacity, keep pace with enemy threat weapon systems' advancements, and support the continuous expansion of the AEA mission areas that exceed the capability of currently fielded systems. NGJ will utilize enhanced techniques and tactics to deliver significantly improved radar and communications jamming effectiveness as well as other classified capabilities. Utilizing an Open Systems Architecture that supports software and hardware updates to rapidly counter emergent and evolving threats, NGJ is a key enabler and force multiplier for operations across the spectrum of missions defined in the Defense Strategic Guidance, including strike warfare, projecting power in highly contested environments, and counterinsurgency/irregular warfare. NGJ will also address the shortfalls in scalability, flexibility, supportability, interoperability, availability, and capability of the existing AN/ALQ-99 Tactical Jamming System. 

This Program Element (PE 0604274N) supports the AN/ALQ-249 Next Generation Jammer - Mid Band (NGJ-MB) (formerly known as Next Generation Jammer Increment 1) program. NGJ-MB will address AEA capability and sufficiency gaps against enemy threats operating in the middle frequency bands of the electromagnetic spectrum. NGJ-MB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators. The NGJ-MB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System.
                                 
                                     
                                         632.936
                                         459.529
                                         568.662
                                         568.662
                                    
                                     
                                         584.538
                                         449.429
                                         524.261
                                         524.261
                                    
                                     
                                         -48.398
                                         -10.100
                                         -44.401
                                         -44.401
                                    
                                     
                                         
                                             -10.100
                                        
                                         
                                             -10.000
                                             0.000
                                        
                                         
                                             -19.390
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -51.371
                                                     -51.371
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.008
                                                     0.000
                                                     6.970
                                                     6.970
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -19.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $49.155 million to account for the availability of prior year execution balances.

Technical: Not applicable.

Schedule:  APN funding was re-phased due to required design modifications of the NGJ-MB structure.  As a result, the total number of LRIP lots were reduced from 3 to 2 and production lead time was updated to 18 months for all LRIP and FRP lots.  The scope, effort, and timing of IT-B2 has been redefined; as a result, the start of IT-B2 has moved from 3QFY2019 to 2QFY2020 with no impact to overall program schedule.  MS FRR moved from 3QFY2019 to 2QFY2020 to align with the start of IT-B2.
                                
                                 
                                     
                                         0557
                                         Next Generation Jammer
                                         P445
                                         
                                             1814.232
                                             584.538
                                             449.429
                                             524.261
                                             524.261
                                             434.223
                                             178.364
                                             0.000
                                             0.000
                                             0.000
                                             3985.047
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Program Element (PE 0604274N) supports the NGJ-MB program. NGJ-MB will address AEA capability and sufficiency gaps against enemy threats operating in the middle frequency bands of the electromagnetic spectrum. NGJ-MB will provide the ability to effective engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators. The NGJ-MB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System Mid-Band pods.
                                             
                                                 
                                                     Next Generation Jammer Mid-Band Primary Hardware Development
                                                     
                                                         
                                                             371.603
                                                             0
                                                             Ongoing assembly and integration of the initial Engineering Development Models (EDM) and Aeromechanical Pods to support ground and chamber testing.  The April 2017 NGJ-MB Critical Design Review (CDR) revealed deficiencies in modeling, assumptions, and methodologies that are driving a redesign of the pod structure in FY 2018.  All subsystem design, development, manufacturing, integration and tests are continuing independent of the structure redesign effort.
                                                        
                                                    
                                                     
                                                         
                                                             201.876
                                                             0
                                                             Delivery of initial EDM pods to support ground chamber testing and mission systems developmental flight testing.
                                                        
                                                         
                                                             285.906
                                                             7
                                                        
                                                         
                                                             285.906
                                                             7
                                                             Deliver aeromechanical test shapes (Pods) to support developmental flight test and envelope expansion on the EA-18G.  Continue delivery EDM pods to support ground chamber testing, mission systems developmental flight testing and capabilities based test and evaluation to support Milestone C.  Contract award for 7 System Demonstration Test Article Pod shipsets (2 pods per shipset) in 1st Qtr. FY 2020 which will be used for final developmental test efforts, tactics development, and operational test.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of Next Generation Jammer Mid-Band Primary Hardware Development from FY 2019 to FY 2020 is due to the funding of the seven System Demonstration Test Article shipsets and associated support.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Mid-Band Systems Engineering
                                                     
                                                         
                                                             59.471
                                                             0
                                                             Perform Systems Engineering efforts to support the design review for the structural redesign and implementation. System engineering efforts will also support Systems Integration Lab testing at government and contractor facilities as well as establishing verification requirements for developmental flight test activities.
                                                        
                                                    
                                                     
                                                         
                                                             61.604
                                                             0
                                                             Perform Systems Engineering efforts, which will support the Mission Systems Test Readiness Review 3rd Qtr. FY 2019. Systems Engineering efforts will also be focused on the Production Readiness Review in 3rd Qtr. FY 2020 and the System Verification Review in 4th Qtr. FY 2020. System engineering efforts will continue to support Systems Integration Lab testing at government and contractor facilities and developmental ground and flight test activities.
                                                        
                                                         
                                                             58.541
                                                             0
                                                        
                                                         
                                                             58.541
                                                             0
                                                             Perform Systems Engineering efforts, which will support the Aeromechanical Flight Readiness Review 2nd Qtr. FY2020, the Production Readiness Review 3rd Qtr. FY 2020 and the System Verification Review 4th Qtr. FY 2020.  Perform Systems Engineering efforts to support the first Aeromechanical Pod flight in 2nd Qtr. FY2020 and the first EDM Pod radiating flight in 3rd Qtr. FY2020.  System engineering efforts will continue to support Systems Integration Lab testing and platform software integration at government and contractor facilities.  Review system performance data and analysis from ground and flight test activities to support program Milestone C decision in 4th Qtr. FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of Next Generation Jammer Mid-Band Systems Engineering from FY 2019 to FY 2020 is due to less funding required for Trainers and reimbursable efforts.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Mid-Band Aircraft Integration
                                                     
                                                         
                                                             91.407
                                                             0
                                                             Continue working on three SCS software builds in various stages, finish the System Integration phase of Build #1, finish the Design phase and start the System Integration phase of Build #2, and conduct the Design phase and the System Integration phases of Build #3. Installation of the first modification kits into the initial aircraft to be used for testing MGJ-MB. Finalize and deliver wind tunnel reports for the performance aeromechanical high speed wind tunnel test, stores separation wind tunnel test, and the high lift, low speed wind tunnel test.
                                                        
                                                    
                                                     
                                                         
                                                             101.354
                                                             0
                                                             Completion of SCS software H16 Build 2 integration activities, Build Readiness Review (BRR) for H16 Build 3 and subsequent integration, and follow on software support to meet Initial Operational Capability (IOC). Continued SIL testing and NGJ-MB A-kit installs into the developmental test and evaluation aircraft. Commence delivery and installation of A-kits to Operational Test and Evaluation aircraft.
                                                        
                                                         
                                                             66.720
                                                             0
                                                        
                                                         
                                                             66.720
                                                             0
                                                             Completion of SCS software H16 Build 3 integration activities, initial H16 Verification and Validation activities, and subsequent integration, and follow on software support to meet Initial Operational Capability (IOC). Continued SIL testing and NGJ-MB A-kit installs into the developmental test and evaluation aircraft. Commence delivery and installation of A-kits to Operational Test and Evaluation aircraft.  Continued NGJ-MB Crew Vehicle Interface (CVI) improvements for H18/H20 to include Design Advisory Group (DAG) meetings.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of Next Generation Jammer Mid-Band Aircraft Integration from FY 2019 to FY 2020 is due to less funding required as Integration hardware and software completes the majority of its development.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Mid-Band Test and Evaluation
                                                     
                                                         
                                                             56.183
                                                             0
                                                             Complete High Speed Stability and Control, High and Low Speed Performance, and Loads/Stores wind tunnel test reports. Plan, conduct and report Ram Air Turbine Generator (RATG) performance testing and NGJ-MB pod static loads testing. Complete Regression Ground Vibration Testing (RGVT) analysis. Plan Cantilever Ground Vibration Testing (GVT). Calibrate sensors for stores load testing. Instrument an F/A-18E/F to support store loads testing. Instrument an F/A-18E/F for flying qualities and stability and control testing. Plan captive carriage flight test for weapons separation testing. Modify and instrument EA-1 and EA-2 for NGJ to support regression flight testing. Plan and initiate AN/ALQ-99 and NGJ-MB regression flight testing. Instrument three EA-18G aircraft to support mission systems ground and flight test. Finalize NGJ-MB Mission Systems Test Planning for installed system performance characterization that includes System Performance Specification verification, EA-18G Airborne Electronic Attack systems integration, regression interoperability, software integration and functionality, Electromagnetic Environmental Effects, assignment control, frequency and spatial coverage, beam capacity, beam switching, beam stabilization, Effective Isotropic Radiated Power (EIRP), antenna patterns, receive functionality, technique generation and management, Crew Vehicle Interface, aircrew workload, safety, mission planning, cybersecurity, reliability, maintainability, ground support equipment, and environmental qualifications.
                                                        
                                                    
                                                     
                                                         
                                                             78.415
                                                             0
                                                             Complete NGJ-MB Airworthiness and Mission Systems Test Planning. Perform loads pod calibration. Modify and instrument a F/A-18E/F to support store loads testing. Modify F/A-18E/F aircraft to support Flying Qualities, Stability and Control, Performance, and Carrier Suitability flight testing. Instrument aircraft to support captive carriage and jettison/adjacent stores flight testing. Execute initial ground testing to include Electromagnetic Environmental Effects, frequency and spatial coverage, beam stabilization and EIRP in the Air Combat Environment Test and Evaluation (ACETEF) Facility. Execute initial ground testing to include Basic Jamming Technique characterization in the High-Power Electronic Attack Technique Radiation (HEATR) Facility. Execute initial ground testing to include Reliability Growth Testing in the Electronic Attack Test and Evaluation System (EATES) Facility.
                                                        
                                                         
                                                             106.792
                                                             0
                                                        
                                                         
                                                             106.792
                                                             0
                                                             Begin NGJ-MB Airworthiness and Mission Systems Test Execution. Perform loads pod calibration, cantilever Ground Vibration Test (GVT) and EA-18G Platform GVT. Finalize modification and instrumentation of F/A-18E/F and begin NGJ store loads testing. Finalize modification and instrumentation of F/A-18E/F aircraft and begin Flying Qualities, Stability and Control, and Performance flight testing. Finalize instrumentation of F/A-18 aircraft and begin captive carriage and jettison/adjacent stores flight testing. Finalize modification and instrumentation of EA-18G NGJ and H16 mission systems aircraft to support NGJ-MB test program. Execute ground testing to include Electromagnetic Environmental Effects, frequency and spatial coverage, beam stabilization and EIRP, as well as initial EA-18G installed mission system testing in the Air Combat Environment Test and Evaluation (ACETEF) Facility. Execute ground testing to include Basic and Advanced Jamming Technique characterization in the High-Power Electronic Attack Technique Radiation (HEATR) Facility. Execute ground testing to include Reliability Growth Testing in the Electronic Attack Test and Evaluation System (EATES) Facility. Execute ground testing to include Antenna Pattern Measurements at the Facility for Antenna and RCS Measurement (FARM).  Execute initial pre-MS-C Mission Systems flight testing with VX-23 at Atlantic Test Range (ATR) and VX-31 at Electronic Combat Range (ECR). Analyze and Evaluate ground and flight test data to support program MS-C Decision.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of Next Generation Jammer Mid-Band Test and Evaluation from FY 2019 to FY 2020 is due to the funding of increased ground and flight test across multiple test phases.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Mid-Band Support & Management Services
                                                     
                                                         
                                                             5.874
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-MB Program.
                                                        
                                                    
                                                     
                                                         
                                                             6.180
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-MB Program.
                                                        
                                                         
                                                             6.302
                                                             0
                                                        
                                                         
                                                             6.302
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-MB Program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of Next Generation Jammer Mid-Band Support from FY 2019 to FY 2020 is due to escalation of efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0591
                                                     Next Generation Jammer
                                                     
                                                         0.000
                                                         0.000
                                                         6.223
                                                         6.223
                                                         144.670
                                                         300.114
                                                         468.829
                                                         534.055
                                                         3376.955
                                                         4830.846
                                                    
                                                
                                            
                                             The NGJ-MB program is designated an Acquisition Category 1C Major Defense Acquisition Program (MDAP), MDAP program number 445. The activity will focus on Engineering and Manufacturing Development (EMD) phase completing the design of the pod and building fifteen (15) EDM pods for developmental test.
                                             First flight of an aeromechanical developmental test shape is scheduled for 2nd Qtr. FY 2020. First radiating flight of an EDM Pod is scheduled for 3rd Qtr. FY 2020.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding increase from FY 2019 to FY 2020 is due to the funding of the seven System Demonstration Test Articles and associated support.
                                                     
                                                         
                                                             Primary Hardware Development - Engineering and Manufacturing Development
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             El Segundo, CA
                                                             
                                                                 586.519
                                                                 
                                                                     363.798
                                                                     2017-10
                                                                
                                                                 
                                                                     188.256
                                                                     2018-12
                                                                
                                                                 
                                                                     272.805
                                                                
                                                                 
                                                                     272.805
                                                                     2019-10
                                                                
                                                                 311.800
                                                                 1723.178
                                                                 1723.178
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - AECR
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             El Segundo, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-06
                                                                
                                                                 
                                                                     5.500
                                                                     2018-12
                                                                
                                                                 
                                                                     5.500
                                                                
                                                                 
                                                                     5.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 11.000
                                                                 11.000
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - AECR
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.805
                                                                     2018-06
                                                                
                                                                 
                                                                     0.920
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.725
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - TRIMM
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             El Segundo, CA
                                                             
                                                                 0.000
                                                                 
                                                                     5.000
                                                                     2018-06
                                                                
                                                                 
                                                                     7.200
                                                                     2018-12
                                                                
                                                                 
                                                                     5.600
                                                                
                                                                 
                                                                     5.600
                                                                     2019-12
                                                                
                                                                 2.200
                                                                 20.000
                                                                 20.000
                                                            
                                                        
                                                         
                                                             Aircraft Integration - EMD
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 26.993
                                                                 
                                                                     10.000
                                                                     2017-12
                                                                
                                                                 
                                                                     30.455
                                                                     2018-12
                                                                
                                                                 
                                                                     34.419
                                                                
                                                                 
                                                                     34.419
                                                                     2019-12
                                                                
                                                                 30.824
                                                                 132.691
                                                                 132.691
                                                            
                                                        
                                                         
                                                             Software/Aircraft Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 31.351
                                                                 
                                                                     15.254
                                                                     2017-11
                                                                
                                                                 
                                                                     19.811
                                                                     2018-11
                                                                
                                                                 
                                                                     8.514
                                                                
                                                                 
                                                                     8.514
                                                                     2019-11
                                                                
                                                                 15.542
                                                                 90.472
                                                            
                                                        
                                                         
                                                             Software Integration - SOR
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 26.829
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     1.516
                                                                     2018-10
                                                                
                                                                 
                                                                     1.285
                                                                
                                                                 
                                                                     1.285
                                                                     2019-10
                                                                
                                                                 0.187
                                                                 29.817
                                                                 29.817
                                                            
                                                        
                                                         
                                                             Software Integration - Blk Update
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 43.763
                                                                 
                                                                     20.436
                                                                     2017-11
                                                                
                                                                 
                                                                     12.847
                                                                     2018-11
                                                                
                                                                 
                                                                     10.759
                                                                
                                                                 
                                                                     10.759
                                                                     2019-11
                                                                
                                                                 19.932
                                                                 107.737
                                                            
                                                        
                                                         
                                                             Software Integration H-16
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 31.024
                                                                 
                                                                     33.614
                                                                     2017-10
                                                                
                                                                 
                                                                     17.000
                                                                     2018-10
                                                                
                                                                 
                                                                     3.800
                                                                
                                                                 
                                                                     3.800
                                                                     2019-10
                                                                
                                                                 2.170
                                                                 87.608
                                                                 87.608
                                                            
                                                        
                                                         
                                                             Software Integration H-16
                                                             SS
                                                             FFP
                                                             Northrup Grumman
                                                             Bethpage, NY
                                                             
                                                                 18.626
                                                                 
                                                                     12.103
                                                                     2017-12
                                                                
                                                                 
                                                                     15.724
                                                                     2018-12
                                                                
                                                                 
                                                                     7.943
                                                                
                                                                 
                                                                     7.943
                                                                     2019-12
                                                                
                                                                 8.380
                                                                 62.776
                                                                 62.776
                                                            
                                                        
                                                         
                                                             Software Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake
                                                             
                                                                 1.860
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     4.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.860
                                                            
                                                        
                                                         
                                                             Systems Engineering - Trainer
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     3.194
                                                                     2018-11
                                                                
                                                                 
                                                                     1.955
                                                                
                                                                 
                                                                     1.955
                                                                     2019-11
                                                                
                                                                 1.329
                                                                 6.478
                                                                 6.478
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 120.294
                                                                 
                                                                     22.261
                                                                     2017-11
                                                                
                                                                 
                                                                     26.848
                                                                     2018-11
                                                                
                                                                 
                                                                     24.755
                                                                
                                                                 
                                                                     24.755
                                                                     2019-11
                                                                
                                                                 12.223
                                                                 206.381
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 57.374
                                                                 
                                                                     13.665
                                                                     2017-11
                                                                
                                                                 
                                                                     9.121
                                                                     2018-11
                                                                
                                                                 
                                                                     9.303
                                                                
                                                                 
                                                                     9.303
                                                                     2019-11
                                                                
                                                                 11.811
                                                                 101.274
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 36.395
                                                                 
                                                                     7.680
                                                                     2017-11
                                                                
                                                                 
                                                                     9.556
                                                                     2018-11
                                                                
                                                                 
                                                                     8.462
                                                                
                                                                 
                                                                     8.462
                                                                     2019-11
                                                                
                                                                 1.860
                                                                 63.953
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 4.253
                                                                 
                                                                     0.145
                                                                     2017-11
                                                                
                                                                 
                                                                     0.148
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.310
                                                                 5.006
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             Johns Hopkins University Applied Physics Lab
                                                             Laurel, MD
                                                             
                                                                 43.900
                                                                 
                                                                     9.460
                                                                     2018-02
                                                                
                                                                 
                                                                     9.649
                                                                     2019-02
                                                                
                                                                 
                                                                     9.842
                                                                
                                                                 
                                                                     9.842
                                                                     2020-02
                                                                
                                                                 12.044
                                                                 84.895
                                                                 84.895
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Naval Research Laboratory
                                                             Washington, DC
                                                             
                                                                 5.268
                                                                 
                                                                     0.420
                                                                     2017-11
                                                                
                                                                 
                                                                     0.428
                                                                     2018-11
                                                                
                                                                 
                                                                     0.437
                                                                
                                                                 
                                                                     0.437
                                                                     2019-11
                                                                
                                                                 0.441
                                                                 6.994
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.369
                                                                 
                                                                     1.273
                                                                     2017-11
                                                                
                                                                 
                                                                     0.262
                                                                     2018-11
                                                                
                                                                 
                                                                     0.267
                                                                
                                                                 
                                                                     0.267
                                                                     2019-11
                                                                
                                                                 0.550
                                                                 12.721
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             FFP
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 4.183
                                                                 
                                                                     4.567
                                                                     2018-02
                                                                
                                                                 
                                                                     2.400
                                                                     2019-02
                                                                
                                                                 
                                                                     3.370
                                                                
                                                                 
                                                                     3.370
                                                                     2020-02
                                                                
                                                                 4.370
                                                                 18.890
                                                                 18.890
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 671.172
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 671.172
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Eng & Tech Srvc (Non FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 31.149
                                                                 
                                                                     5.684
                                                                     2017-12
                                                                
                                                                 
                                                                     5.988
                                                                     2018-12
                                                                
                                                                 
                                                                     6.108
                                                                
                                                                 
                                                                     6.108
                                                                     2019-12
                                                                
                                                                 6.230
                                                                 55.159
                                                                 55.159
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.382
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.382
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Funding increases from FY 2019 to FY 2020 due to the funding of increased ground and flight test across multiple test phases.
                                                     
                                                         
                                                             Development T & E
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 36.798
                                                                 
                                                                     44.220
                                                                     2017-11
                                                                
                                                                 
                                                                     54.670
                                                                     2018-11
                                                                
                                                                 
                                                                     74.862
                                                                
                                                                 
                                                                     74.862
                                                                     2019-11
                                                                
                                                                 118.434
                                                                 328.984
                                                            
                                                        
                                                         
                                                             Development T & E
                                                             Various
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 4.500
                                                                 
                                                                     6.612
                                                                     2017-10
                                                                
                                                                 
                                                                     15.657
                                                                     2018-10
                                                                
                                                                 
                                                                     17.371
                                                                
                                                                 
                                                                     17.371
                                                                     2019-10
                                                                
                                                                 20.115
                                                                 64.255
                                                                 64.255
                                                            
                                                        
                                                         
                                                             Development T & E
                                                             Various
                                                             Boeing
                                                             St Louis MO
                                                             
                                                                 0.000
                                                                 
                                                                     3.750
                                                                     2017-12
                                                                
                                                                 
                                                                     4.875
                                                                     2018-12
                                                                
                                                                 
                                                                     7.725
                                                                
                                                                 
                                                                     7.725
                                                                     2019-12
                                                                
                                                                 12.304
                                                                 28.654
                                                                 28.654
                                                            
                                                        
                                                         
                                                             Development T & E
                                                             Various
                                                             DynCorp
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.978
                                                                     2019-01
                                                                
                                                                 
                                                                     3.492
                                                                
                                                                 
                                                                     3.492
                                                                     2019-12
                                                                
                                                                 4.541
                                                                 10.011
                                                                 10.011
                                                            
                                                        
                                                         
                                                             Test OT
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.730
                                                                 
                                                                     1.601
                                                                     2018-03
                                                                
                                                                 
                                                                     1.234
                                                                     2019-03
                                                                
                                                                 
                                                                     3.343
                                                                
                                                                 
                                                                     3.343
                                                                     2020-03
                                                                
                                                                 14.597
                                                                 21.505
                                                            
                                                        
                                                         
                                                             Prior year T&E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 14.525
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.525
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.968
                                                                 
                                                                     0.190
                                                                     2017-10
                                                                
                                                                 
                                                                     0.192
                                                                     2018-10
                                                                
                                                                 
                                                                     0.194
                                                                
                                                                 
                                                                     0.194
                                                                     2019-10
                                                                
                                                                 0.393
                                                                 1.937
                                                            
                                                        
                                                         
                                                             Prior years Mgmt Svcs no longer funded in the FYDP
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.007
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.007
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604274N_0557_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604274N_0557_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Next Generation Jammer (Increment 1)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Initital Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Full Rate Production Decision Review
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Engineering & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Engineering Development Model Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: H Build Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Aeromechanical Testing (IT-B1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Mission Systems Testing (IT-B2)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Mission Systems Testing (IT-C1)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Aeromechanical Testing (IT-C2)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: Operational Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Evaluation: Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Next Generation Jammer (Increment 1) (cont)
                                                     
                                                         
                                                             Engineering Milestones: Reviews: MS Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Reviews: AERO Flight Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Reviews: MS Flight Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Reviews: Production Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Reviews: System Verification Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: System Demonstration Test Article RDTEN Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Low Rate Initial Production 1 APN-5 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Low Rate Initial Production 2 APN-5 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Full Rate Production 1 APN-5 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Full Rate Production 2 APN-5 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: System Demonstration Test Article RDTEN Deliveries
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LRIP 1 Deliveries
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: LRIP 2 Deliveries
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 1 Deliveries
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604280N
                                 JT Tact Radio Sys (JTRS)
                                 117
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     41.173
                                     5.172
                                     3.272
                                     192.345
                                     192.345
                                     183.047
                                     134.904
                                     121.604
                                     124.613
                                     Continuing
                                     Continuing
                                
                                 To ensure resources are aligned to enable rapid capability delivery, funding has been realigned into PE 0604280N from the following Program Elements/Projects as part of RDTEN PE Consolidation starting in FY20: PE 0204163N, Project 0725 (Communication Automation, Battle Force Tactical Network), PE 0604503N Project 0742 (Submarine Integrated Antenna system), PE 0604777N Project 0921 (NAVSTAR GPS Equipment), PE 0604503N Project 1411 (Submarine Tactical Communication System), PE 0205604N Project 2126 (ATDLS Integration), PE 0205604N Project 3020 (MIDS/JTRS), PE 0205604N Project 3341 (Network Tactical Common Data Link), PE 0604230N Project 4011 (Naval Coastal Warfare Surv and C4I Sys). 
There are no New Starts associated with PE Consolidation.
                                 (0725)The Communication Automation, Battle Force Tactical Network (BFTN) program, is a continuing program that provides for automation and communications upgrades for fleet tactical users. The BFTN on each surface, subsurface, air, or fixed US Navy platform utilizes previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios to create a secure gateway that inter-connects all users into a common Radio Frequency (RF) Tactical Network. This network directly supports the Resilient Command and Control (RC2) posture of US-Only and North Atlantic Treaty Organization (NATO) Allied/Coalition users' tactical data information exchanges on each platform between and/or across separately dispersed RF Networks even if Satellite Communications (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

FY 2020 BFTN efforts will focus on development efforts necessary to address capability gaps and test report recommendations, and commence studies to address High Frequency (HF) Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.

(0742)Submarine Integrated Antenna System: The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.

(0921)Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types. NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data. NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains. This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based Position, Navigation, and Timing (PNT) Service (GPNTS), Air Navigation Warfare (NAVWAR) and GPS Modernization. Sea NAVWAR provides AJ antennas and GPNTS provides GPS receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms. Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

(1411)Submarine Tactical Communications System: The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
						
(2126)Tactical Data Link (TDL) systems includes the Advanced Tactical Data Link Systems (ATDLS) integration programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT); and Network Tactical Common Data Link (NTCDL) Program which provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (surface, air, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and full motion video (FMV)) across dissimilar joint, service, coalition, and civil networks. The program element also develops and tests tactical data link capability to distribute other data types to new and existing platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under operational systems development because it encompasses engineering and manufacturing development for upgrade of existing operational systems.

Link 16 Network Program provides high power shipboard and shore integrated Link 16 capability through the fielding of Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ships (MOS) and MOS Modernization (MOS Mod) including transmit and receive antennas and High Power Amplifiers (HPA).  JTIDS, MOS and MOS Mod utilizes the JTIDS, MIDS Low Volume Terminal (LVT), and  MIDS Joint Tactical Radio System (JTRS) terminals respectively, integrates the HPA and interfaces to the shipboard  antenna and Command and Control Processor (C2P).  MIDS-LVT and MIDS JTRS terminals are developed by the MIDS Program Office. JTIDS terminal is no longer in production, but is undergoing product improvement to maintain interoperability and security with MIDS-LVT and MIDS JTRS. As part of the product improvement all shipboard Link 16 terminals are required to have dynamic network management (DNM), crypto modernization (CM) and frequency remapping (FR). MIDS Program Office is developing additional improvements to the MIDS-LVT and MIDS JTRS terminals. The MIDS-LVT will have Link 16 Enhanced Throughput (ET) and the MIDS JTRS will have the added capability of four net concurrent multi-netting (CMN) with current contention receive (CCR) and tactical targeting networking technology (TTNT).

(3020)The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. MIDS-LVT Block Upgrade 2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for Cryptographic Modernization (CM) and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for Frequency Remapping (FR). 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 FR, software programmability, CM, and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4). 

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

The FY20 Budget continues the development of the MIDS JTRS Link 16 transceiver hardware upgrade to allow for rapid field loadable updates. FY20 will include the Link 16 hardware Critical Design Review, Technical Readiness Review and the completion of the MIDS JTRS TTNT testing as well as the updates to the TTNT and Link 16 waveforms.

(3078)Digital Modular Radio (DMR) with Integrated Waveform (IW) and Mobile User Objective System (MUOS) capable hardware is the Navy's technical solution for the IW/MUOS requirement. The DMR AN/USC-61(C), is the first software defined radio to become a communications system standard for the U.S. Military. The compact, multi-channel DMR provides 3G, Wideband Code Division Multiple Access (WCDMA) technology, for high speed/capacity voice and data satellite communications. DMR radios currently operate aboard U.S. Navy surface and subsurface vessels, fixed-sites and other Department of Defense (DoD) communication platforms using frequencies ranging from 2 MHz to 2 GHz. Certified to pass secure voice and data at Multiple Independent Levels of Security (MILS) over High Frequency (HF), Very High Frequency (VHF), Ultra High Frequency (UHF), and Satellite Communications (SATCOM) channels, the DMR system was developed to the U.S. Navy's specifications and meets all the stringent environmental, Electromagnetic Interference (EMI) and performance requirements for use in the U.S. Fleet. This system is formally specified by both Fleet Commanders as a threshold capability, for global maritime command control and communications in a Distributed Maritime Environment, to execute current warfighting plans and is required for National Command and Control capability. This program is for continued development/integration of the IW and MUOS waveforms into the DMR in accordance with Military Standards 188-181,2,3. Additionally, the enhancements of High Frequency Distribution Amplifier Group (HFDAG) and HF Automated Link Establishment (ALE) will also be developed/integrated into the DMR. HFDAG is a follow-on HF solution to fulfill transmit and receive HF communication capability with various modes of operation, such as ALE, for Navy platforms. HFDAG will utilize the existing DMR as the exciter/receiver. Generation 3 (GEN 3) HF ALE/HF wideband provides Navy users with improved HF communications, increased transmission rates from radio to radio, and serves as a supplement to SATCOM when SATCOM networks are overloaded or unavailable. IW uses a Time Division Multiple Access (TDMA) communication system in an attempt to improve satellite bandwidth utilization over legacy SATCOM waveforms. This enables demand assigned services on UHF SATCOM networks to support new applications that require better performance and higher channel throughput. The MUOS waveform will enable MUOS satellites to provide worldwide communication satellite coverage for DoD requirements. MUOS will provide functionality comparable to commercial mobile phone systems.

FY 2020 DMR will complete an assessment and test of the Military Standard mandated MUOS scanning requirements, develop a scanning Concept of Operations (CONOPS), and continue development of updated DMR Cryptographic Equipment Application (CEA) software to be compliant with the latest National Security Agency (NSA) cryptographic modernization specifications.

(3341)Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (air, surface, sub-surface, and man-portable) and exchange command and control information (voice, data, imagery, and full-motion video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters the capability to support multiple, simultaneous, networked operations with in-service Common Data Link (CDL) equipped aircraft (e.g., F/A-35, P-3, and MH- 60R) in addition to next-generation manned and unmanned platforms (e.g., P-8 Poseidon, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS), and Fire Scout). NTCDL benefits the Fleet by providing a horizon extension for line-of-sight systems for use in time-critical strike missions. 

FY 2020 request is for NTCDL product development, to include continued development of two (2) NTCDL Engineering Development Models (EDMs) and associated software.

(4011)The Navy Expeditionary C4I project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium, and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, assured communications in denied environments along with agility and mobility. Funding is required for testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.
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                                     Communication Automation, Battle Force Tactical Network (BFTN) (0725):
$3.114 million was realigned from PE 0204163N PU 0725 into this PE due to budget line item consolidation. The funding in FY19 for BFTN in PE 0204163N PU 0725 is $0.5 million due to an internal fund realignment to continue to develop engineering solutions for end of life issues, obsolescence, and to increase system ease of use for operators. Funding increases by $2.614 million to $3.114 million in FY20.  Funding increase is attributed to BFTN development efforts necessary to address capability gaps and test report recommendations and commence studies to address HF Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.

Submarine Integrated Antenna System (0742):
The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.

NAVSTAR GPS (0921):
$59.977 million from PE 0604777N PU 0921 was moved into this PE due to budget line item consolidation. The funding in FY19 for PE 0604777N PU 0921 is $80.675 million. The FY 2020 funding request was reduced by $12.132 million to account for the availability of prior year execution balances. Also, the FY 2020 funding request was reduced due to schedule delays of United States Air Force (USAF) MGUE development resulting in the delay of Prime Vendor Integration (PVI) of the EGI-M Global Positioning System (GPS) receivers.  This has resulted in a U.S. Navy two year integration delay of CH-53K, a three year delay of KC-130J, a four year delay of E-2D, as well as a four year delay of F/A-18E/F and EA-18G air platforms equipped with ANAV GPS receivers.

Technical: Electromagnetic compatibility and shock improvement of the Submarine Anti-Jam GPS Enhancement (SAGE) antenna extended development and shifted test efforts to FY 2021. GPS Modernization in FY 2020 supports PVI and testing of MAGR2K-M GPS Receivers on three (3) air platforms; F/A-18E/F, MV-22B, and CMV-22B. MAGR2K-M GPS Receivers required minimal enhanced functionality and kept the same aviation form factor as the legacy MAGR2K-S receivers.  Due to the developmental complexity of EGI-M GPS Receivers, prime vendor integration and testing of EGI-M GPS Receivers will be delayed in order to incorporate enhanced capabilities as required by the EGI-M System Requirements Document(SRD).  Project will support critical risk reduction efforts to ensure Navy specific requirements are met throughout the development of EGI-M GPS Receivers for five (5) air platforms: F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J. 

Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) Equipment(0921): F/A-18E/F, MV-22B, and CMV-22B air platforms equipped with MAGR2K-M GPS receivers will move forward with PVI efforts.  F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J air platforms with EGI-M GPS Receivers will move forward with critical risk reduction efforts to ensure Navy specific requirements are met in support of hardware development and PVI efforts.

Submarine Tactical Communications System (1411):
The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.

ATDLS Integration (2126):
$18.664 million was realigned from PE 0205604N PU 2126 into this PE due to budget line item consolidation. The funding in FY19 for PE 0205604N PU2126 is $31.295 million. FY 2020 funding request was reduced by $5.0 million to account for the availability of prior year execution balances. Also, FY 2020 Link 16 budget decreased as JTIDS CM/FR, MOS CM/FR and MOS Mod prepare for a FY20 FDR.  Development efforts in FY20 are limited to deficiency correction as a result of Operational Test and integration/test of the CMN enabled MIDS JTRS terminal with C2P. Link 22 budget decreased due to testing and certification activities for FY20 that are significantly lesser in scope than prior year Link 22 related development activities. LMMT budget increased in FY20 due to the commencement of CD3 Build Decision and Build Technical Review.

MIDS/JTRS (3020):
$39.214 million was realigned from PE 0205604N PU 3020 into this PE due to budget line item consolidation. The funding in FY19 for PE 0205604N PU 3020 is $43.798 million. FY20 funding decreased due to a delay from Q1FY19 to Q2FY19 in the contract award in MIDS Modernization development (now called the Link 16 hardware transceiver upgrade). As a result, some requirements were not funded in this request (all referenced in PE 0205604N/3020). TTNT testing and platform integration continues but the main development effort completes in FY19 decreasing TTNT's funding from FY19 to FY20.

Network Tactical Common Data Link (NTCDL) (3341)
$32.432 million was realigned from PE 0205604N PU 3341 into this PE due to budget line item consolidation. The funding in FY19 for PE 0205604N PU 3341 is $13.886 million. The FY 2020 funding request was reduced by $4.576 million due to the availability of prior year execution balances. The $18.546 million increase from FY 2019 to FY 2020 provides for the continued development of two (2) NTCDL EDMs and associated software, Government Furnished Software (GFS) development, contractor-developed software development, and systems engineering in addition to maintaining the current FY 2021 EDM delivery schedule.  Furthermore, this increase supports $15.0 million of contractor hardware buys and installation subtasks.

Naval Coastal Warfare Surv and C4I Systems (4011): 
$3.045 million was realigned from PE 0604230N PU 0411 into this PE due to budget line item consolidation. In FY19 the funding under PE 0604230N PU 4011 is $3.043 million. Funding does not appreciably change in FY20.
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                                             Funding has been realigned into PE 0604280N from PE 0204163N Project 0725 as part of RDTEN PE Consolidation starting in FY20. There are no New Starts associated with this realignment. All budgeted efforts have been previously approved.
                                             The Communication Automation, Battle Force Tactical Network (BFTN) program, is a continuing program that provides for automation and communications upgrades for fleet tactical users. The BFTN on each surface, subsurface, air, or fixed US Navy platform uses previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios (a.k.a. Radio Frequency (RF)) to create a secure gateway that inter-connects all users into a common RF Tactical Network (a.k.a. wireless). BFTN enables war-fighters to digitally communicate National Atlantic Treaty Organization (NATO) Allied/Coalition and US-Only information necessary to execute and plan in a real-time operational environment without relying on ashore application server interaction. This RF Network separately supports US-Only Carrier and Expeditionary Strike Group Commanders and maintains the digital communication ability to execute and plan with other U.S. ships, submarines or aircraft, as well as with NATO Allied/Coalition networks, even if Satellite Communication (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

FY 2020 BFTN efforts will focus on development efforts necessary to address capability gaps and test report recommendations, and commence studies to address High Frequency (HF) Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.
                                             
                                                 
                                                     Battle Force Tactical Network (BFTN)
                                                     Overall program efforts include investigation of emerging technologies through study, development and associated testing for feasibility of program insertion. The BFTN is the Navy's program of record for high-frequency internet protocol (HFIP) and Ultra High Frequency (UHF) Line of Sight (LOS) subnet relay (SNR) communications. BFTN is the only Allied/Coalition option, providing command and control in a non-satellite communications (SATCOM) or SATCOM-denied environment and serves as a primary backup for SIPRNET (Secret Internet Protocol Router Network) in the absence of SATCOM.
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                                                             BFTN will develop strategies, tactical employment concepts, and system modifications to address capability gaps and deficiencies that are needed to enable Resilient Command and Control (RC2) communications in satellite-denied environments. Begin identifying and developing system modifications necessary to address near-term and future communications threats. Efforts will focus on systems that utilize High Frequency (HF) Military Standard Waveform (MSW), such as BFTN, to boost legacy system performance. Initiate studies to analyze and assess current shipboard HF and Ultra High Frequency (UHF) Line of Sight (LOS) communications architecture, to include modifications needed for near-term threat environments, and enhancements needed for expected future threat environments. Initiate studies to assess the viability of using BFTN's chat capabilities in an organic shipboard-only environment (e.g., without shore reachback), along with the viability of using the High Frequency Global Communications System (HFGCS) and/or alternative shore systems to transmit and receive communications from legacy shipboard HF antenna systems.
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                                                         In FY19 funding under PE 0204163N, Project 0725 was $0.5 million due to internal realignments to continue to develop engineering solution for end of life issues, obsolescence, and to increase system ease of use for operators.  Funding increases by $2.614 million to $3.114 million in FY20.  Funding increase is attributed to BFTN development efforts necessary to address capability gaps and test report recommendations and commence studies to address HF Line of Sight (LOS)/Beyond Line of Sight (BLOS) radio obsolescence issues and required upgrades to meet known threats.
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                                             Battle Force Tactical Network (BFTN) - Develop the design of Full Rate Production (FRP) systems based on the High Frequency (HF) Strategy studies.
                                             BFTN - Performance will be evaluated against defined and derived performance criteria determined from the High Frequency (HF) Strategy studies.
                                        
                                         
                                             FY18 and FY19 cost data for BFTN is provided under PE 0204163N, Project 0725.
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                                             Funding has been realigned into PE 0604280N from PE 0604503N Project 0742 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
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                                             The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
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- The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
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                                                                     1.534
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     - FY18 and FY19 cost data is provided under PE 0604503N, Project 0742
- The details of Program Element 0604280N, Project 0742 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.431
                                                                
                                                                 
                                                                     1.431
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.431
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0742
                                                     
                                                         
                                                             Classified (Place Holder)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0921
                                         NAVSTAR GPS Equipment
                                         
                                             0.000
                                             0.000
                                             0.000
                                             59.977
                                             59.977
                                             57.515
                                             39.887
                                             23.764
                                             24.258
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604280N from PE 0604777N Project 0921 (NAVSTAR GPS Equipment) as part of RDTEN PE Consolidation starting in FY 2020.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The FY 2020 funding request was reduced by $12.132 million to account for the availability of prior year execution balances.

Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types.  NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data.  NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains.  This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based PNT Service (GPNTS), Air NAVWAR and GPS Modernization.  Sea NAVWAR provides AJ antennas and GPNTS provides GPS Receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms.  GPS continues to be integrated in all Department of Defense (DoD) platforms and the development of enhanced and protected GPS is a national security priority.  Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

The Air and Sea NAVWAR programs provide continued access to GPS information in a denied or impeded electronic environment.  Development efforts for both programs provide improvements to various platform type antennas and ensure compatibility with the new Military Code (M-Code) signal.  The Air NAVWAR program continues integration efforts using GPS Antenna System (GAS-1), Advanced Digital Antenna Production (ADAP), and other AJ antennas on air platforms while investigating smaller AJ antennas for space constrained platforms and aircraft with unique requirements. The Sea NAVWAR program integrates AJ antennas onto surface and subsurface platforms.  The Sea NAVWAR program will continue to research the viability and development of smaller AJ antennas for space-constrained platforms.  The program continues to support the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development which integrates AJ capability into the submarine Multi-Function Mast (OE-538B) antenna system. 

The GPNTS system is being developed to serve as the primary A-PNT system for the surface Navy to ensure reliable PNT capability and interoperability insertion into GPS receivers and associated C4ISR and Combat Systems in a denied environment.  GPNTS pairs with AJ antennas and provides precise A-PNT data required for combat, weapons, command, control, communications, navigation, and other systems, as well as providing the time synchronization critical for network environments.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  GPNTS is an Open Architecture (OA) development, enabling rapid software and hardware based capability improvements to be inserted without a requirement for single-source contracting.  GPNTS will host the Air Force GPS Directorate-developed Military GPS User Equipment (MGUE) card, allowing access to the new GPS M-Code signal.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  The system will provide the capability to migrate non-real time GPS data toward a Common Computing Environment (CCE) and provide a path for the integration of advanced navigation systems and sensors.  GPNTS provides A-PNT capability to C4ISR and Combat Systems in standalone and networked architectures throughout maritime domains.  

GPS Modernization executes the Navy's integration of MGUE being developed by the Air Force GPS Directorate on Navy air platforms.  This effort provides Navy platforms improved access to GPS signals in challenged and jammed environments.  Because of the number and diversity of all of the Navy's air and weapons platforms, this project will consist of multiple parallel efforts that integrate different M-code GPS receivers into different type model series aircraft across many program offices with central coordination and management of funding and priorities by GPS Modernization.  Each platform will require unique prime vendor integration and testing that includes software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements.  Modernized Global Positioning System (GPS) receivers will utilize the new M-Code GPS Signal in Space, incorporate enhanced cryptology, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  Additionally, GPS Modernization delivers increased GPS Anti-Jam (AJ) protection and enables blue force GPS electronic attack.  This effort supports Navy compliance with Public Law 111-383 which prohibits spending funds on non-Military Code (M-Code) GPS user equipment after FY 2017.
                                             
                                                 
                                                     Sea Navigation Warfare (NAVWAR)
                                                     Sea NAVWAR provides the Warfighter continued access to GPS through the use of AJ Antenna Systems designed to counter GPS Electronic Warfare threats due to intentional and unintentional interference on surface and subsurface platforms through the continued development of AJ antennas.  The program is continuing the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development, which integrates AJ capability into the submarine Multi-Function Mast (OE-538B).  Sea NAVWAR will continue to research the viability and development of smaller AJ antennas for platforms with Size, Weight and Power and Cost (SWaP-C) restrictions and will ensure compatibility with the Military Code (M-Code) signal.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                         
                                                             2.622
                                                             0
                                                        
                                                         
                                                             2.622
                                                             0
                                                             Continue government oversight, system engineering, logistics, contracts, and programmatic management efforts for the Submarine Anti-Jam Global Positioning System (GPS) Enhancement (SAGE), and integration into the submarine Multi-Function Mast (OE-538B) antenna system development. 

Conduct OE-538B Developmental Testing/Operational Testing (DT/OT) on operational submarine classes. 

Begin integration testing and DT/OT preparation for smaller M-code capable AJ antennas for SWaP-C constrained surface platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY 2019 funding under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment) Sea NAVWAR was $3.292 million.  Funding decreases by $0.670 million to $2.622 million in FY 2020. Funding decrease is attributed to conducting final stages of development, integration testing and documentation of SAGE and OE-538B antenna system in FY 2020.
                                                    
                                                
                                                 
                                                     Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS)
                                                     GPNTS is the Navy's next generation Assured Position Navigation and Timing (A-PNT) system.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  GPNTS will replace Navigation Sensor System Interface (NAVSSI) and WRN-6 systems on surface ships.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  The system contains Selective Availability Anti-spoofing Security Module (SAASM) GPS security architecture with a planned migration to GPS M-Code.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                         
                                                             13.242
                                                             0
                                                        
                                                         
                                                             13.242
                                                             0
                                                             Continue the implementation of GPNTS Pre-planned Product Improvement (P3I) technology software enhancements for Assured Position Navigation and Timing (A-PNT) sensor suite integration to include: All Source Position Navigation (ASPN) algorithm, Celestial Navigation, Two Way Satellite Time Transfer (TWSTT), Public/Private Key Infrastructure (PKI), and Host-Based Security System (HBSS).  Implementation requires complex software modifications and significant engineering updates.  ASPN algorithm, Celestial Navigation and TWSTT address emerging threats to the GPS signal in a GPS-denied environment.  

Complete software enhancements associated with the Non-GPS Aided Positioning for Surface Ships (NoGAPSS) Future Navy Capability (FNC).  Prepare for and conduct test demonstration of the NoGAPSS FNC including coordination of available platforms, installation of the NoGAPSS modifications, and operating the NoGAPSS capability in a relevant environment.  
 
Begin platform coordination activities to prepare for the required Follow-on Operational Test and Evaluation (FOT&E) required to inform a fielding decision for the NoGAPSS capability.

Complete updates to all Regulatory and Statutory Acquisition documents in support of Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS) Full Rate Production (FRP) Decision as a result of successful Initial Operational Test and Evaluation (IOT&E).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY 2019 funding under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment) GPNTS was $19.602 million.  Funding decreases by $6.360 million to $13.242 million that is attributed to completion of the IOT&E.
                                                    
                                                
                                                 
                                                     Air Navigation Warfare (NAVWAR)
                                                     Air NAVWAR provides the Warfighter continued access to GPS through the use of Anti-Jam (AJ) Antenna Systems designed to counter GPS Electronic Warfare threats due to intentional and unintentional interference.  Air NAVWAR efforts include investigation and testing of emerging technologies to improve AJ capability and technologies such as development of miniaturized very small antenna systems to allow for the capability on small variant aircraft.  Efforts will also include development to ensure antennas can accept the new Military Code (M-Code) signal.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                         
                                                             6.667
                                                             0
                                                        
                                                         
                                                             6.667
                                                             0
                                                             Continue to fund the development and integration of miniaturized Anti-Jam (AJ) antennas to be used for various Size, Weight, and Power Constrained air platforms. Efforts include maturation of antenna solutions, chamber and flight testing, moving toward integration on specific platforms. Efforts will continue to determine air platform specific requirements and solutions. 

Continue developmental effort for AJ capability on AH-1Z, UH-1Y helicopters to include Non-Recurring Engineering (NRE) for platform interface modifications; software development, integration testing, and hardware integration. 

Continue to provide subject matter expertise to the MQ-4C platform as it continues integration testing, test plan development and updates; support integration and flight testing for the anti-jam capability on the MQ-4C air platform.

Continue developmental effort for AJ capability on MQ-8B and MQ-8C to include hardware integration of Multi-Platform Anti-jam GPS Navigation Antenna Integrated (MAGNA-I) and commence laboratory, ground testing and aerial flight testing.

Conduct lab testing of Global Positioning System (GPS) antennas, specifically MAGNA-I for MQ-8B/C and High-Integrity GPS (Global Positioning System) Aided Inertial Navigation System (HI-GAINS) for Unmanned Aerial Systems (UAS) at Facilities for Antenna and Radar Cross Section (RCS) Measurements (FARM).

Commence integration, testing Environmental and Electromagnetic Interference (EMI) Compliance testing of HI-GAINS for UAS. 

Continue GPS Demonstrations and laboratory testing of GPS receivers with associated antennas at Facilities for Antenna and Radar Cross Section (RCS) Measurements (FARM), comparing performance between traditional nulling systems and new beam-steering antenna electronics to collect data to be used by platforms as they consider future antenna system  updates.

Continue to support Aviation Assured-Position, Navigation and Timing (A-PNT) efforts by working with Navy Air platforms on navigation requirements and coordinating with surface Navy platforms to leverage synergies. 

Continue to assist the Fleet with Global Positioning System (GPS) Enterprise Selective Availability Anti-Spoofing Module (SAASM) and Architecture Evolution Plan (AEP) developments, providing subject matter expertise to Naval Air Systems Command (NAVAIR) platforms for SAASM integration and monitor future GPS Directorate SAASM upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY 2019 funding under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment) Air NAVWAR was $10.041M.  Funding decreases by $3.374M to $6.667M in FY 2020.  Funding decrease is attributed to the completion of Y-Code Only signal mode software updates for several platforms and the completion of Anti-Jam antenna integration efforts for the E-6B air platform.
                                                    
                                                
                                                 
                                                     Global Positioning System (GPS) Modernization
                                                     GPS Modernization delivers increased GPS Anti-Jam (AJ) protection through modernized GPS receivers that will utilize the new Military Code (M-Code) GPS Signal in Space, incorporate enhanced cryptology, enable blue force GPS electronic attack, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  This project funds the Navy's integration of M-Code capable GPS receivers being developed by the United States Air Force (USAF) GPS Directorate into various receivers on Navy air platforms.  This effort supports Navy's compliance with Public Law 111-383, which requires that all GPS user equipment be capable of receiving the new GPS M-Code signal after FY 2017. 

To meet the Navy's mandate, system engineering and requirement development efforts must begin before actual delivery of Military GPS User Equipment (MGUE).  The integration timeline of modernized GPS receivers is 5+ years from planning to test and is dependent on platform type.  Each platform uses a unique GPS receiver, and has a unique GPS system configuration, which requires separate parallel efforts to include software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements; coordination with each Program Management Air (PMA) organization; management, oversight and support of the effort; and contracting and working with the identified Prime Vendor Integrator for the platform.  Project currently consists of seven (7) parallel efforts that integrate four (4) different M-Code GPS receivers into seven (7) different type model series aircraft.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 Accomplishments funded under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                        
                                                         
                                                             37.446
                                                             0
                                                        
                                                         
                                                             37.446
                                                             0
                                                             FY 2020 funding continues to support Prime Vendor Integration (PVI) and testing of Miniaturized Airborne GPS receiver 2000 - Modernization (MAGR2K-M) GPS Receivers on three (3) air platforms; F/A-18E/F, MV-22B, and CMV-22B.  MAGR2K-M GPS Receivers required minimal enhanced functionality and kept the same aviation form factor as the legacy MAGR2K-S receivers.  Due to the developmental complexity of Embedded GPS Inertial - M-Code (EGI-M) GPS Receivers, PVI and testing of EGI-M GPS Receivers will be delayed in order to incorporate enhanced capabilities as required by the EGI-M System Requirements Document (SRD).  FY 2020 will support critical risk reduction efforts of EGI-M GPS Receivers for five (5) air platforms: F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J.

Continue GPS Modernization efforts on the following three (3) air platforms, F/A-18E/F, MV-22B and CMV-22B, which require MAGR2K-M receivers: 
- Support United States Air Force (USAF) box level M-Code GPS receiver performance and certification testing.
- Complete development of aircraft software modifications required for integrating Military Code (M-Code) Global Positioning System (GPS) receivers into aircraft
- Begin laboratory testing of M-Code receivers in government and vendor aircraft systems integration labs.  
- Begin developmental flight testing of M-Code Miniaturized Airborne GPS receiver 2000 - Modernization (MAGR2K-M) GPS receivers for F/A-18E/F. 
- Provide overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure aircraft performance and integration requirements are supported during M-Code receiver development.

Continue GPS Modernization efforts on the following five (5) air platforms, F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J, which require Embedded GPS/Inertial Navigation System (INS) (EGI) type of GPS receivers (ANAV, LN-351, H-764):
- Continue Systems Engineering and Technical Reviews (SETR) including Preliminary Design Review (PDR) and Critical Design (CDR) review for aircraft software development efforts for all air platforms. 
- Start Non-recurring Engineering (NRE) efforts and software updates required for the design and testing of M-Code GPS receivers in for CH-53K and KC-130J.
- Begin laboratory testing of M-Code receivers in E-2D aircraft systems integration labs.  
- Conduct hardware and software M-Code integration risk reduction studies to include environmental qualification assessment, System Integration Lab (SIL) stand-up, Electromagnetic Interference (EMI) qualification verification, engineering drawings update, analysis of potential support equipment changes, and product review of Engineering & Manufacturing Development (EMD) Contract Data Requirements List (CDRL) deliverables.
- Provide overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure aircraft performance and integration requirements are supported during M-Code receiver development.

OCO:
N/A.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY 2019 funding under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment) GPS Modernization was $26.540 million.  Funding increases by $10.906 million to $37.446 million in FY 2020.  Funding increase supports PVI and testing of MAGR2K-M GPS Receivers on three (3) air platforms; F/A-18E/F, MV-22B, and CMV-22B.  FY 2020 will also support critical risk reduction efforts of Embedded Global Position System (GPS) Inertial - M-Code (EGI-M) GPS Receivers for five (5) air platforms: F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2657
                                                     NAVSTAR GPS Receivers (Space)
                                                     
                                                         15.923
                                                         10.703
                                                         32.674
                                                         32.674
                                                         33.721
                                                         29.977
                                                         22.938
                                                         23.394
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0577
                                                     Common Avionics Changes
                                                     
                                                         12.431
                                                         7.543
                                                         8.118
                                                         8.118
                                                         7.991
                                                         19.193
                                                         41.139
                                                         45.712
                                                         245.777
                                                         778.432
                                                    
                                                
                                            
                                             Both the Navigation Warfare (NAVWAR) Air and Sea programs will continue to integrate improved anti-jam (AJ) capability onto air and sea platforms and ensure compatibility with new Military Code (M-Code) signal. 

Global Positioning System (GPS)-based Positioning, Navigation, and Timing (PNT) Service (GPNTS) program will develop, acquire, and field GPNTS, a scalable Selective Availability/Anti- Spoofing Module (SAASM) GPS-based service-oriented architecture PNT system that will provide an open, extensible, modernized replacement for the current fleet PNT systems. GPNTS will also integrate Military GPS User Equipment (MGUE) and the Office of Naval Research (ONR) developed Non-GPS Aided Positioning for Surface Ships (NoGAPSS) capabilities.  A firm fixed price contract was awarded March 2018 to procure Low Rate Initial Production (LRIP) and Full Rate Production (FRP) systems. 

GPS Modernization will manage the non-recurring engineering required to conduct systems engineering, integration and test of modernized GPS receivers and utilize United States Air Force (USAF) hardware contracts, and Navy air platform integration contracts.
                                             The primary metric used for the Air NAVWAR Program is acceptable system performance in a GPS denied environment which is defined by classified values of jamming to signal ratio (J/S) identified in the Enhanced GPS User Equipment (UE) Operational Requirements Document (ORD) 562-06-00 of 7 June 2000.  The performance goal is met if acceptable system performance is achieved in the threshold J/S environment cited in the classified appendix.

The primary metric used for the Sea NAVWAR is acceptable system performance in a GPS denial environment defined by classified values of jamming to J/S identified in the Sea NAVWAR Increment 2 Capabilities Production Document (CPD) (12/2008).  The performance goal is met if acceptable system performance is achieved in the threshold J/S environment cited in the CPD.

The primary metric used for the GPNTS is successful completion of the system development as outlined in the GPNTS Technical Requirements Document (TRD).

The primary metric used for the GPS Modernization is successful completion of the system development as outlined in the Project Definition Document (PDD) for GPS Modernization.
                                        
                                         
                                             FY 2018 and FY 2019 cost data is provided under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                             
                                                 
                                                     Product Development
                                                     FY 2018 and FY 2019 cost data is provided under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment). FY 2020 increase in funding requirements is for development, test planning and integration of MAGR2K-M GPS Receivers on three (3) air platforms; F/A-18E/F, MV-22B, and CMV-22B; and critical risk reduction efforts of EGI-M GPS Receivers for five (5) air platforms: F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J.
                                                     
                                                         
                                                             Air NAVWAR Development Support
                                                             WR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.900
                                                                
                                                                 
                                                                     1.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Air NAVWAR Govt Eng Support
                                                             WR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Development Support
                                                             WR
                                                             SSC PAC, NUWC
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.365
                                                                
                                                                 
                                                                     0.365
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPNTS SW / NoGAPSS Development
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.900
                                                                
                                                                 
                                                                     6.900
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPNTS Development Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.365
                                                                
                                                                 
                                                                     1.365
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPNTS Govt Eng Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development F/A-18E/F MAGR2K-M
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.500
                                                                
                                                                 
                                                                     9.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development F/A-18E/F & EA-18G ANAV
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development E-2D
                                                             C
                                                             CPIF
                                                             Northup Gruman
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development MV-22B,CMV-22B
                                                             C
                                                             CPIF
                                                             Bell Boeing
                                                             Amarillo, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.800
                                                                
                                                                 
                                                                     4.800
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development CH-53K
                                                             C
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development KC-130J
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Development Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.250
                                                                
                                                                 
                                                                     2.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Govt Eng Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.200
                                                                
                                                                 
                                                                     4.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             GPS Directorate
                                                             Los Angeles, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Govt, Contractor
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2018 and FY 2019 cost data is provided under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Contract Engineering Services
                                                             WR
                                                             BAH
                                                             San Diego, Pax River, China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.450
                                                                
                                                                 
                                                                     1.450
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Enginering Services
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.442
                                                                
                                                                 
                                                                     2.442
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2018 and FY 2019 cost data is provided under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Air NAVWAR Test & Evaluation
                                                             WR
                                                             NAWC
                                                             Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Test & Evaluation
                                                             WR
                                                             SSC PAC, NUWC
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPNTS Test & Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GPS Mod Test & Evaluation
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2018 and FY 2019 cost data is provided under PE 0604777N, Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAH
                                                             San Diego, Pax River, China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.905
                                                                
                                                                 
                                                                     4.905
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604280N_0921_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604280N_0921_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0604280N_0921_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0604280N_0921_FILE4.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0921
                                                     
                                                         
                                                             Sea NAVWAR: Sea Navigation OE-538B Fielding Decision
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation ADAP Follow On Production
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Operational Test Readiness Review (OTRR)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation SAGE Development Test (DT)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Full Operational Test & Evaluation (FOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation SWaP-C DT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation ADAP Installations
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation OE-538B Installations
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Full Rate Production (FRP)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Production Contract
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 5
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Follow On Production Contract
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 7
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 8
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Software Contract
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS P3I Efforts
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS SW Defect Resolution
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Follow-on Operational Test and Evaluation (FOT&E)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2020
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2021
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2022
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2023
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2024
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation AH-1Z/UH-Y AJ Procurement 2023
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation AH-1Z/UH-Y AJ Procurement 2024
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation SAASM Tracking GPS Constellation Updates
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation NRE Integration for NAVWAR AJ on AH-1 Z/UH-1Y
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation UAS NAVWAR Anti-Jam Demos/Integration Studies
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on MQ-4C
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on MQ-8B/8C
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Installation of F/A-18E/F & EA-18G Kits
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Installation of AJ on AH-1Z/UH-1Y
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M PRU Delivery 2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization MV-22B MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CMV-22B MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A18-E/F & EA-18G ANAV Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A18-E/F & EA-18G ANAV PRU Buy
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A18-E/F & EA-18G ANAV Prime Vender Integration
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A18-E/F & EA-18G ANAV PRU Delivery
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D LN-351 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D LN-351 PRU Delivery 1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D LN-351 PRU Buy 2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D LN-351 PRU Delivery 2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D LN-351 Prime Vendor Integration
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K LN-351 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K LN-351 PRU Delivery 1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K LN-351 PRU Buy 2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K LN-351 PRU Delivery 2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K LN-351 Prime Vendor Integration
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization KC-130J H-764 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization KC-130J H-764 PRU Buy
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization KC-130J H-764 PRU Delivery
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization KC-130J H-764 Prime Vendor Integration
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CMV-22B MAGR2K-M Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization MV-22B MAGR2K-M Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization F/A-18E/F and EA-18G ANAV Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization E-2D EGI-M Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization CH-53K EGI-M Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: GPS Modernization: GPS Modernization KC 130J EGI-M Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1411
                                         Sub Tact Comm System
                                         
                                             0.000
                                             0.000
                                             0.000
                                             14.175
                                             14.175
                                             12.977
                                             14.372
                                             14.674
                                             14.963
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604280N from PE 0604503N Project 1411 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             
                                                 
                                                     Common Submarine Radio Room (CSRR)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0604503N, Project 1411
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0604503N, Project 1411
                                                        
                                                         
                                                             10.126
                                                             0
                                                        
                                                         
                                                             10.126
                                                             0
                                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Undersea Assured Command & Control (UAC2)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0604503N, Project 1411
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0604503N, Project 1411
                                                        
                                                         
                                                             0.652
                                                             0
                                                        
                                                         
                                                             0.652
                                                             0
                                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Link 16
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0604503N, Project 1411
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0604503N, Project 1411
                                                        
                                                         
                                                             3.397
                                                             0
                                                        
                                                         
                                                             3.397
                                                             0
                                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                            
                                             
                                                 
                                                     0604503N/1411
                                                     Submarine Tactical Communication System
                                                     
                                                         14.443
                                                         16.068
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         258.848
                                                    
                                                
                                                 
                                                     OPN/3130
                                                     Submarine Communication Equipment
                                                     
                                                         76.327
                                                         78.580
                                                         69.643
                                                         69.643
                                                         62.380
                                                         65.201
                                                         65.927
                                                         67.081
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                        
                                         
                                             - FY18 and FY19 cost data is provided under PE 0604503N  Project 1411
- The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             
                                                 
                                                     Product Development
                                                     - FY18 and FY19 cost data is provided under PE 0604503N  Project 1411
- The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.032
                                                                
                                                                 
                                                                     11.032
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     - FY18 and FY19 cost data is provided under PE 0604503N  Project 1411
- The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.006
                                                                
                                                                 
                                                                     2.006
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     - FY18 and FY19 cost data is provided under PE 0604503N  Project 1411
- The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.143
                                                                
                                                                 
                                                                     0.143
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     - FY18 and FY19 cost data is provided under PE 0604503N  Project 1411
- The details of Program Element 0604280N, Project 1411 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.994
                                                                
                                                                 
                                                                     0.994
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1411
                                                     
                                                         
                                                             Classified (Place Holder)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2126
                                         ATDLS Integration
                                         
                                             0.000
                                             0.000
                                             0.000
                                             18.201
                                             18.201
                                             22.862
                                             21.206
                                             22.611
                                             23.063
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604280N from PE 0205604N Project 2126 as part of the RDTEN PE Consolidation starting in FY20. There are no New Starts associated with this realignment. All budgeted efforts have been previously approved.
                                             FY 2020 funding request was reduced by $5.0 million to account for the availability of prior year execution balances.

This project develops and improves the Navy's Tactical Data Link (TDL) systems. It includes the Advanced Tactical Data Link Systems (ATDLS) Integration Programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT).

ATDLS Integration Program develops new and improved capabilities for Navy TDL users. The ATDLS Integration Programs perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. The programs insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. The Navy Link 16 Network Increment II consists of Dynamic Network Management (DNM), Cryptographic Modernization (CM) and Frequency Remapping (FR). C2P Technology Refresh (TR) and C2P Interoperability will modernize legacy C2P processing components to address C2P component obsolescence and fleet interoperability issues. C2P is a critical component in the Aegis Ballistic Missile Defense (BMD) architecture. C2P Modernization is a service life extension program required to sustain C2P support of Naval Integrated Air and Missile Defense (IAMD) and BMD capabilities. Link 22 development and integration into the C2P allows for standard data link communication with Coalition forces. LMMT will upgrade commercial off-the-shelf hardware and modernize software operating systems. LMMT will improve TDL performance monitoring and management in support of the Integrated Air & Missile Defense (IAMD) and Ballistic Missile Defense (BMD) missions.

Link 16 Network Increment II:   (1) Develop and implement CM and FR mandates as a product improvement into Link 16 terminals and integration into shore sites, ship (NGC2P, Next Generation Command and Control Processor), and current Navy Joint Tactical Information Distribution System (JTIDS) airborne platforms; (2) Developmental Testing (DT) / Operational Testing (OT) of Navy platform CM/FR modifications; (3) provide product improvement for continued production capability Multifunctional Information Distribution System (MIDS) on Ship (MOS) Modernization (MOS Mod) and extensibility to new Tactical Data Link capabilities of shipboard Link 16 terminals, (4) qualification of replacement shipboard Link 16 antenna to replace end of life existing antenna. JTIDS, MOS CM/FR, and MOS Mod efforts are in support of NSA and Joint Chiefs of Staff mandates for the modernization of the cryptographic algorithm used in Link 16 terminals and the Department of Defense and the Department of Transportation Memorandum of Agreement for the implementation of a capability to remap any 14 of the existing 51 frequencies in order to remain operable within the United States and its possessions. All Link 16 terminals are required to have this capability to support Link 16 Interoperability. 

FY2020 Justification: Complete JTIDS CM/FR shipboard integrated testing and data reduction including operational test. Continue preparations and conduct JTIDS CM/FR Fielding Decision Review (FDR). Complete MOS CM/FR integrated testing and data reduction including operational test.  Continue preparations and conduct MOS CM/FR Fielding Decision Review (FDR).  Complete government testing and data reduction including for operational testing of MOS Mod. Continue preparations and conduct MOS Mod FDR fielding decision review.  Develop C2P software update to implement CMN capability. Initiate government integration and testing of CMN capability with MOS Mod and C2P. Continue Link 16 Network integration logistics support.

Command and Control Processor (C2P) Technology Refresh (TR) funds a product improvement effort to the legacy C2P hardware components and allows legacy C2P software to execute on modern processors, thereby extending its effective service life. Product improvement efforts will include C2P software development, hardware integration, update of the C2P development environment to promote sustainability and testing to include follow-on test and evaluation (FOT&E) of the C2P TR baseline. Software development contractors will transform C2P legacy software code with modern supportable software code. "C2P, Phase 3", Increment 2 is planned to include Link 22, which is a modernized replacement for Link 11, providing beyond line of sight (BloS) tactical data communication system utilizing fixed frequency or frequency hopping techniques in the high frequency (HF) (3-30 Megahertz (MHz)) and/or the ultra high frequency (UHF) (225-400 MHz) bands. C2P Modernization is required to address Cybersecurity challenges, Operational Availability (Ao) challenges and sustainment issues associated with the current C2P system configurations.   C2P Modernization funds the transition of the C2P's legacy CMS-2Y software code (old Navy unique computer programming language from the 1980s) to a modern software language. Transition to a modern software language is required to sustain the system software and to address growing cybersecurity and Ao challenges and to enable more affordable transition to new hardware processing components as a result of commercial off the shelf processor obsolescence.

FY2020 Justification (C2P): Continue C2P Link 22 Aegis combat system testing, conduct developmental testing and prepare for Link 22 Follow-on Test and Evaluation (FOT&E).  Continue C2P Modernization engineering assessment and design. Conduct C2P Modernization design reviews in preparation for C2P Modernization development.  

Link Monitoring and Management Tool (LMMT) is a system delivered on commercial off-the-shelf hardware providing gateway functions for multiple Tactical Data Link (TDL) interface, routing and display of TDL data to include Link 16 and Joint Range Extension (JRE). LMMT is also capable of performing TDL network planning, monitoring, management, data forwarding between the TDLs and providing tactical data to the Global Command and Control System (GCCS) for establishing the common operational picture.  LMMT requirements will be incrementally developed and delivered in capability drops via the Joint Capabilities Integration Development System (JCIDS) IT Box approach.

FY 2020 Justification (LMMT):  Conduct Capability Drop (CD) 3 Build Decision and commence CD 3 development.
                                             
                                                 
                                                     Link 16 Network Increment II  - Cryptographic Modernization (CM) / Frequency Remapping (FR)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0205604N, Project 2126
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0205604N, Project 2126
                                                        
                                                         
                                                             3.384
                                                             1
                                                        
                                                         
                                                             3.384
                                                             1
                                                             Complete JTIDS CM/FR shipboard integrated testing and data reduction including for operational test. 
Continue preparations and conduct JTIDS CM/FR Fielding Decision Review (FDR).
Complete MOS CM/FR integrated testing and data reduction including for operational test. 
Continue preparations and conduct MOS CM/FR Fielding Decision Review (FDR). 
Complete government testing and data reduction including for operational testing of MOS Mod. 
Continue preparations and conduct MOS Mod FDR fielding decision review. 
Complete integration and test MIDS JTRS CMN terminal into MOS Modernization terminal. 
Develop C2P software update to implement CMN capability. 
Initiate government integration and testing of CMN capability with MOS Mod and C2P
Continue Link 16 Network integration logistics support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0205604N, Project 2126 Link 16 Increment II was $10.937 million. Funding decreases by $7.553 million to $3.384 million in FY20. Link 16 budget requirement decreased from FY19 to FY20 as JTIDS CM/FR, MOS CM/FR and MOS Mod conduct Operational Test in FY19 with preparation for a FY20 FDR.  Development efforts in FY20 are limited to deficiency correction as result of Operational Test and integration/test of the CMN enabled MIDS JTRS terminal with C2P.
                                                    
                                                
                                                 
                                                     Command and Control Proecessor (C2P)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0205604N, Project 2126
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0205604N, Project 2126
                                                        
                                                         
                                                             12.590
                                                             0
                                                        
                                                         
                                                             12.590
                                                             0
                                                             Conduct C2P Link 22 Aegis combat system testing and prepare for Link 22 Follow-on Test and Evaluation (FOT&E). 
Conduct C2P Modernization design reviews in preparation for C2P Modernization development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0205604N, Project 2126 was $18.707 million. Funding decreased by $6.117 million to $12.590 million in FY20. Funding decrease is attributed to the Link 22 development phase completing in FY19 and transitioning to testing and certification activities for FY20 that are significantly lesser in scope than prior year Link 22 related development activities.
                                                    
                                                
                                                 
                                                     Link Monitoring and Management Tool (LMMT)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0205604N, Project 2126
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0205604N, Project 2126
                                                        
                                                         
                                                             2.227
                                                             0
                                                        
                                                         
                                                             2.227
                                                             0
                                                             Conduct Capability Drop 3 (CD3) Build Decision and commence CD3 development.
Conduct Build Technical Review (BTR) for CD3.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0205604N, Project 2126 was $1.651 million. Funding increased by $0.576 million to $2.227 million in FY20 due to the commencement of CD3 Build Decision and Build Technical Review.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2614
                                                     Adv Tact Data Link Sys (ATDLS)
                                                     
                                                         34.873
                                                         30.085
                                                         52.753
                                                         52.753
                                                         66.952
                                                         82.338
                                                         57.660
                                                         61.728
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0205604N/2126
                                                     Adv Tact Data Link Sys (ATDLS)
                                                     
                                                         21.012
                                                         31.295
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         848.673
                                                    
                                                
                                            
                                             The JTIDS Crypto Modernization (CM)/Frequency Remapping (FR) development and low rate initial production (LRIP) contract was awarded to Data Link Solutions (DLS). The associated production contract for JTIDS CM/FR will be competitively awarded to support procurement after decision review. Multifunctional Information Distribution System (MIDS) on Ship (MOS) CM/FR will be accomplished through integration of the MIDS LVT Block Upgrade 2 (BU) into the existing MOS cabinet and development of a High-Power Amplifier (HPA) bypass switch. HPA bypass switch development was conducted by SSC Pacific. Production of HPA Switch will be performed by SSC PAC for existing MOS systems. To address the WIN 10 implementation for the MOS system, a new MOS Terminal Controller hardware and software has been developed and will be produced on the MOS Lot 4 contract. MOS MOD contract will provide three engineering manufacturing development (EMD) units for developmental and operational testing. The MOS MOD contract will also provide full rate production units.  A second MOS Mod contract for production will be competitively awarded to extend the production period and increase capacity.  

The C2P Technology Refresh (TR) and Link 22 development contract was awarded to Northrop Grumman. The Data Terminal Set (DTS) contract to support the Link 11/Link 22 functions of the C2P system was awarded in August 2016. An existing IDIQ MAC contract will be used to procure initial TR units with a new ATDLS production contract planned for future procurements in FY 19 and beyond.

The Link Monitoring and Management Tool (LMMT) capability will replace previously-fielded Air Defense Systems Integrator (ADSI) systems. LMMT will leverage existing government-off-the-shelf (GOTS) software and commercial-off-the-shelf (COTS) hardware. LMMT capabilities are implemented primarily in software and will be developed in capability drops (CDs). Existing GOTS software will be updated to incorporate network performance monitoring and management capabilities by Space and Naval Warfare (SPAWAR) System Center (SSC).
                                             Link 16 Network Dynamic Network Management (DNM): Successfully achieve initial operational capability.  Successfully conduct full deployment decision review.  Successfully complete operation test readiness review (OTRR).  Successfully complete developmental test / operational test.

Link 16 Network Cryptographic Modernization: Successful implementation of updated cryptographic algorithm as specified by National Security Agency (NSA) certification in Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ship (MOS), and MOS Modernization (MOS Mod) Link 16 terminals.

Link 16 Network Frequency Remapping: Successful implementation of a frequency remapping capability as specified in Department of Defense/Department of Transportation Memorandum of Agreement regarding the 960-1215 MHz frequency band of 31 Dec 02 in Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ship (MOS) and MOS Modernization (MOS Mod) Link 16 Terminals.

Link 16 Antenna: Meet existing antenna performance specifications.

Link 16 Network Production Capability: Production shipboard Link 16 terminals available to meet new construction shipboard requirements.

Command and Control Processor (C2P): Successfully achieve C2P Technology Refresh fielding and thereby maintain operational availability.

Link 22: Successfully achieve Link 22 implementation fielding, meeting operational requirement.

LMMT: Successfully meet operational requirements and achieve fielding decision reviews (FDR) for Capability Drops 1, 2 and 3.
                                        
                                         
                                             FY18 and FY19 cost data is provided under PE 0205604N Project 2126
                                             
                                                 
                                                     Product Development
                                                     FY18 and FY19 cost data is provided under PE 0205604N Project 2126
                                                     
                                                         
                                                             Link 16 Network Technical Design Agents
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.832
                                                                
                                                                 
                                                                     0.832
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.103
                                                                
                                                                 
                                                                     1.103
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.397
                                                                
                                                                 
                                                                     5.397
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P IV&V
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.506
                                                                
                                                                 
                                                                     0.506
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Development & Integration
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.288
                                                                
                                                                 
                                                                     3.288
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Development
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.955
                                                                
                                                                 
                                                                     0.955
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.594
                                                                
                                                                 
                                                                     0.594
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT IV&V
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.197
                                                                
                                                                 
                                                                     0.197
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY18 and FY19 cost data is provided under PE 0205604N Project 2126
                                                     
                                                         
                                                             Link 16 Network T&E
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.310
                                                                
                                                                 
                                                                     1.310
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P T&E
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY18 and FY19 cost data is provided under PE 0205604N Project 2126
                                                     
                                                         
                                                             Link 16 Network Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.139
                                                                
                                                                 
                                                                     0.139
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Systems Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Program Management
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.480
                                                                
                                                                 
                                                                     0.480
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 2126
                                                     
                                                         
                                                             C2P Modernization Development Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LMMT CD 3 Build Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LMMT CD 3 Build Technical Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod with CMN Terminal Developmental Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod with CMN Terminal Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2P Link 22 Developmental Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2P Link 22 Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2020
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                                                             Link 16 JTIDS CM/FR Fielding Decision Review / Initial Operating Capability
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                                                             C2P Link 22 Fielding Decision Review / Initial Operating Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
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                                                                     2023
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                                                             LMMT CD 3 Fielding Decision Review
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                                                                     1
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                                                             C2P Modernization Software Build 3
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                                                                     2023
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                                                                     2024
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                                                                     2024
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                                                                     2024
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                                         MIDS/JTRS
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                                             0.000
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                                             0.000
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                                             39.214
                                             31.198
                                             29.480
                                             30.515
                                             31.673
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                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604280N from PE 0205604N Project 3020 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. MIDS-LVT Block Upgrade 2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for Cryptographic Modernization (CM) and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for Frequency Remapping (FR). 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 FR, software programmability, CM, and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4).

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

The FY20 Budget continues the development of the MIDS JTRS Link 16 transceiver hardware upgrade (formerly MIDS Modernization) to allow for field loadable updates. FY20 will include the Link 16 hardware Critical Design Review, Technical Readiness Review and the completion of the MIDS JTRS TTNT testing as well as the updates to the TTNT and Link 16 waveforms.
                                             
                                                 
                                                     MIDS
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0205604N, Project 3020
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0205604N, Project 3020
                                                        
                                                         
                                                             39.214
                                                             0
                                                        
                                                         
                                                             39.214
                                                             0
                                                             Continue the MIDS JTRS Link 16 hardware transceiver upgrade development efforts (MIDS Modernization). Conduct a Critical Design Review post Preliminary Design Review (PDR) and PDR updates, perform Technology Readiness Review and kick off Contractor First Article Qualification testing. Port the Block Cycle 3 software into the new upgraded Link 16 hardware transceiver.

Continue MIDS JTRS Tactical Targeting Network Technology (TTNT) testing and platform integration efforts to include full development contract and Problem Report fixes. Complete MIDS JTRS TTNT Government First Article Qualification Testing, Developmental Testing, and initiate Limited Production Award. 

Begin Consolidated Automated Support System (CASS) Test Program Sets (TPS) efforts for the MIDS JTRS TTNT terminal. 

Continue MIDS systems engineering, communication security, IA and program management support.

Continue with Link 16 Waveform development fixes and updates.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0205604N, Project 3020 was $43.798 million.  Funding decreases by $4.584 million to $39.214 million in FY20.  MIDS RDTE funding decrease attributed to the completion of the full development of the Tactical Targeting Network Technology (TTNT) contract. TTNT testing and platform integration continues but the main development effort completes in FY19 decreasing TTNT's funding from FY19 to FY20. FY20 budget supports MIDS JTRS Link 16 transceiver hardware upgrade to include the porting of the Link 16 waveform to the new hardware and the Block Cycle 3 software into the new hardware.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0205604N/3020
                                                     MIDS/JTRS
                                                     
                                                         38.876
                                                         43.798
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         389.267
                                                    
                                                
                                            
                                             Multifunctional Information Distribution System Joint Tactical System (MIDS JTRS) development was initiated as a major modification to the MIDS-LVT using an Engineering Change Proposal to the existing production contracts.  The U.S. prime contractors from the MIDS-LVT program, Data Link Solutions (DLS) and Viasat Inc., cooperatively designed and developed each of the MIDS JTRS terminal variants and Block Upgrade 2 for MIDS-LVT.  The U.S. implemented a continuous competition strategy between DLS and ViaSat that will be maintained throughout the MIDS-LVT and MIDS JTRS production phases.  This strategy has been successfully used on all MIDS variants.
                                             The MIDS-LVT and MIDS JTRS programs are employing mature, software-defined radio technologies and developing hundreds of thousands of lines of code.  These software metrics are used to quantify the quality and progress of each software product's development over time.  MIDS employs earned value metrics to monitor contract performance on its prime development contracts, as required. 

MIDS-LVT:  The 11 performance measures are: Link 16 Waveform Compatibility, Link 16 Message Standards, Link 16 IER; Interoperability, Link 16 Coded Error Message Probability, Weight/Volume, Link 16 JAM Resistance, Link 16 Voice Channels, Link 16 Communication Range Data, Link 16 Communications Range Voice, Link 16 Relay. 

MIDS JTRS:  The 15 performance measures are: Link 16 Waveform Compatibility, Link 16 Waveform Standards, Link 16 Coded Error Message Probability, Link 16 Jamming Resistance, Link 16 Communication Range-Data, Link 16 Communications Range-Voice, Link 16 Relay, Start-up (Terminal Single Channel), Operational Communications - Passive Synchronization, Operational Communications - Automatic Message Acknowledgement, Operational Communications - Multi-Net, Operational Communications, Crypto Control, Navigation.
                                        
                                         
                                             FY18 and FY19 cost data is provided under PE 0205604N  Project 3020
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Link 16 Waveform Development
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.775
                                                                
                                                                 
                                                                     0.775
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TTNT Post Development Problem Report Fixes
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.330
                                                                
                                                                 
                                                                     0.330
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TTNT Reliability Growth
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MIDS JTRS Link 16 Hardware Upgrade
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.121
                                                                
                                                                 
                                                                     18.121
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MIDS JTRS Link 16 Hardware Upgrade
                                                             C
                                                             CPFF
                                                             Viasat
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.488
                                                                
                                                                 
                                                                     12.488
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             CSS TPS
                                                             WR
                                                             NAVAIR
                                                             North Island San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.791
                                                                
                                                                 
                                                                     2.791
                                                                     2020-01
                                                                
                                                                 Continuing
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                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
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                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.205
                                                                
                                                                 
                                                                     0.205
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JTEL Testing Support
                                                             C
                                                             CPFF
                                                             G2
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.095
                                                                
                                                                 
                                                                     0.095
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             COMOPTEVFOR Testing
                                                             MIPR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                                                     2020-01
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                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
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                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): CFAQT and GFAQT
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                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): VX-23 & VX-31 Developmental Test (DT) and Operational Test (OT) EA-18G
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): Problem Report Fixes/Reliability Growth Contract
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): Consolidated Automated Support System (CASS) Test Program Sets (TPS)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): Limited Production Award
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                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): E-2D DSSC 4 DT/OT
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): Full Production Award
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): Initial Operating Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): EA-18G H16 Release
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targetting Network Technology (TTNT): DSSC 4 Release
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                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MIDS Link 16 and TTNT Waveforms: TTNT Waveform Development Fixes and Updates
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                                                             MIDS Link 16 and TTNT Waveforms: Link 16 Waveform Development Fixes and Updates
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Link 16 Hardware Transceiver Upgrade: Development Contract
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                                                             MIDS JTRS Link 16 Hardware Transceiver Upgrade: Critical Design Review
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                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Link 16 Hardware Transceiver Upgrade: Technology Readiness Review
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                                                             MIDS JTRS Link 16 Hardware Transceiver Upgrade: Contractor and Government First Article Qualification Test (CFAQT and GFAQT)
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                                             6.550
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                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Digital Modular Radio (DMR) with Integrated Waveform (IW) and Mobile User Objective System (MUOS) capable hardware is the Navy's technical solution for the IW/MUOS requirement. The DMR AN/USC-61(C), is the first software defined radio to become a communications system standard for the U.S. Military. The compact, multi-channel DMR provides multiple waveforms and multi-level information security for voice and data communications. DMR radios currently operate aboard U.S. Navy surface and subsurface vessels, fixed-sites and other Department of Defense (DoD) communication platforms using frequencies ranging from 2 MHz to 2 GHz. Certified to pass secure voice and data at Multiple Independent Levels of Security (MILS) over High Frequency (HF), Very High Frequency (VHF), Ultra High Frequency (UHF), and Satellite Communications (SATCOM) channels, the DMR system was developed to the U.S. Navy's specifications and meets all the stringent environmental, Electromagnetic Interference (EMI) and performance requirements for use in the U.S. Fleet. This program is for continued development/integration of the IW and MUOS waveforms into the DMR in accordance with Military Standards 188-181,2,3. Additionally, the enhancements of High Frequency Distribution Amplifier Group (HFDAG) and HF Automated Link Establishment (ALE) will also be developed/integrated into the DMR. HFDAG is a follow-on HF solution to fulfill transmit and receive HF communication capability with various modes of operation, such as ALE, for Navy platforms. HFDAG will utilize the existing DMR as the exciter/receiver. Generation 3 (GEN 3) HF ALE/HF wideband provides Navy users with improved HF communications, increased transmission rates from radio to radio, and serves as a supplement to SATCOM when SATCOM networks are overloaded or unavailable. IW uses a Time Division Multiple Access (TDMA) communication system in an attempt to improve satellite bandwidth utilization over legacy SATCOM waveforms. This enables demand assigned services on UHF SATCOM networks to support new applications that require better performance and higher channel throughput. The MUOS waveform will enable MUOS satellites to provide worldwide communication satellite coverage for DoD requirements. MUOS will provide functionality comparable to commercial mobile phone systems.

FY 2020 DMR will complete an assessment and test of the Military Standard mandated MUOS scanning requirements, develop a scanning Concept of Operations (CONOPS), and continue development of updated DMR Cryptographic Equipment Application (CEA) software to be compliant with the latest National Security Agency (NSA) cryptographic modernization specifications.
                                             
                                                 
                                                     DMR
                                                     Overall program efforts include investigation of emerging technologies through study, development and associated testing for feasibility of program insertion. DMR is the Navy's primary solution for providing the UHF SATCOM IW and MUOS waveform to the Fleet.
                                                     
                                                         
                                                             5.172
                                                             0
                                                             Completed waveform conformance testing of the Integrated Waveform (IW)/Mobile User Objective System (MUOS) waveforms into the Digital Modular Radio (DMR) system. Conducted a Government Run for Record in support of IW/MUOS. Completed the development of IW/MUOS software and Joint Integration Test Command (JITC) interoperability certification. Received MUOS software drop from vendor for testing and Release Requirements Review (RRR) efforts. Completed the High Frequency Distribution Amplifier Group (HFDAG) test and evaluation. Continued development/integration of DMR High Frequency Amplifier Link Establishment (HF ALE) Generation 3 (GEN3) software.
                                                        
                                                    
                                                     
                                                         
                                                             3.272
                                                             0
                                                             Complete at-sea Program Developmental Testing (DT) of the IW/MUOS waveforms into the DMR system. Conduct a Government Run for Record in support of HF ALE software. Complete the development of DMR HF ALE GEN3 software efforts and Joint Integration Test Command (JITC) interoperability certification. Receive HF ALE GEN3 software drop from vendor for testing and RRR efforts. Provide engineering support services for reviewing cryptographic modernization specifications and evaluating the current DMR cryptographic capability to ensure integration with new and legacy Cryptographic Equipment Application (CEA).
                                                        
                                                         
                                                             3.262
                                                             0
                                                        
                                                         
                                                             3.262
                                                             0
                                                             Conduct HF ALE GEN3 lab testing. Complete an assessment and test of the Military Standard mandated MUOS scanning requirement for DMR. Develop a DMR technical solution and concept of operations (CONOPS) for meeting the Military Standard mandated MUOS scanning requirement. Develop and update software to ensure DMR Cryptographic Equipment Application (CEA) is compatible with National Security Administration certified software. Continue to provide engineering support services for cryptographic modernization specifications and evaluating the current DMR cryptographic capability to ensure integration with new and legacy CEA.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding does not appreciably change from FY19 to FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3010
                                                     DMR OPN
                                                     
                                                         23.695
                                                         45.450
                                                         55.853
                                                         55.853
                                                         61.870
                                                         65.792
                                                         61.409
                                                         62.637
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                                             General Dynamics Mission Systems (GDMS), formerly General Dynamics C4 Systems (GDC4S), owns the technical data rights to the DMR. Due to this fact, they are the only contractor with the unique capabilities and technical know-how to perform the required design work to complete the Integrated Waveform (IW) upgrade, the Mobile User Objective System (MUOS) interoperability efforts, and cryptographic modernization development.
                                             Military Standard (MIL-STD) conformance to meet Joint Integration Test Command (JITC) certification for High Frequency Amplifier Link Establishment (HF ALE) waveform.
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604280N from PE 0205604N Project 3341 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The FY 2020 funding request was reduced by $4.576 million due to the availability of prior year execution balances.

Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time Intelligence, Surveillance, and Reconnaissance (ISR) data simultaneously from multiple sources (surface, airborne, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and Full Motion Video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters with the capability to support multiple, simultaneous, networked operations with currently fielded Common Data Link (CDL)-equipped air platforms (e.g. F/ A-35, P-3, and MH-60R), in addition to next generation manned and unmanned platforms (e.g., P-8, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS) and Fire Scout). NTCDL is an incremental capability (surface, airborne, sub-surface, man-portable) providing modular, scalable, multiple-link networked communications. NTCDL benefits the fleet by providing a horizon extension for line-of-sight sensor systems for use in time-critical strike missions and supports tasking, collection, processing, exploitation, and dissemination (TCPED) via its ISR networking capability. NTCDL supports Resilient Command and Control (RC2) through its relay capability, and supports TCPED through its ISR networking capability. 

FY 2020 request is for NTCDL product development, to include continued development of two (2) NTCDL Engineering Development Models (EDMs) and associated software.
                                             
                                                 
                                                     Network Tactical Common Data Link (NTCDL)
                                                     NTCDL is the only High Data Rate (HDR), Line of Sight (LOS) solution delivering Intelligence, Surveillance, and Reconnaissance (ISR), sensor control information and unmanned aircraft system (UAS) command and control. NTCDL uses Joint Department of Defense specifications for Common Data Link (CDL) waveforms and LOS networks across the allocated CDL frequency spectrum. New technical specifications require increasing number of simultaneous CDL links to support increasing number of CDL/ISR platforms and missions. The software for NTCDL is developed by both contractor and government. The contractor software development is responsible for the internal control of the NTCDL hardware whereas the Government Furnished Software (GFS) is responsible for interfacing with various external networks (e.g. Automated Digital Network System (ADNS)) and users (e.g. Consolidated Afloat Networks and Enterprise Services (CANES)). EDM development is a multi-year effort with delivery planned in FY 2021.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0205604N, Project 3341
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0205604N, Project 3341
                                                        
                                                         
                                                             32.432
                                                             0
                                                        
                                                         
                                                             32.432
                                                             0
                                                             FY 2020 plans include the continued development, integration, and test of the Engineering Development Models (EDMs) and the contractor-developed Link Control Subsystem (LCS) software, as well as the continuation of Government Furnished Software (GFS). Begin integration of multiple subsystems to include: Phased Array Antenna (PAA), X/Ku-band dish antenna, End Cryptographic Unit (ECU), Below Deck Equipment (BDE) racks, and radio terminals.   Conduct subsystem testing, Joint Interoperability Test Command (JITC) CDL waveform compliance testing, attain National Security Agency (NSA) Type 1 certification of ECU, and Test Readiness Review (TRR).  Commence installation planning efforts in support of FY 2021 EDM delivery. Complete documentation development to include subsystem Interface Design Description (IDD), Installation Requirements Drawings (IRD), Communication Security (COMSEC) certification documents, Electromagnetic Interference (EMI) test and Electromagnetic Environmental Effects (E3) integration and analysis report, spectrum certification, Safety Assessment Report (SAR), and health hazard analysis.  Conduct end-to-end system testing. Completion of incremental capability of government developed software will include  integration with contractor hardware and software.  Develop software documentation to include Software Version Description (SVD), Software Test Plan / Description (STP/D), Requirement Traceability Matrix (RTM), and Software User Manual (SUM). Conduct a Field Technical Release (FTR) for delivery of GFS incremental capability.  Complete the Risk Management Framework (RMF) process in support of cybersecurity requirements and complete Interim Authorization To Test (IATT).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0205604N, Project 3341 was $13.886 million.  The FY 2020 funding request was reduced by $4.576 million due to the availability of prior year execution balances. Funding increases by $18.546 million to $32.432 million in FY20.  The increase from FY19 to FY20 provides for continued development of two (2) NTCDL EDMs and associated software, Government Furnished Software (GFS) development, contractor-developed software development, and systems engineering in addition to maintaining the current FY21 EDM delivery schedule.  Furthermore, this increase supports $15.0 million of contractor hardware buys and installation subtasks.
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                                             NTCDL will utilize the evolutionary acquisition approach for: surface, air, sub-surface, man-portable.
                                             Conformance to meet Joint Interoperability Test Command (JITC) Certification requirements for CDL waveforms.
                                        
                                         
                                             FY18 and FY19 cost data for NTCDL is provided under PE 0604280N, Project 3341.
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                                                             Operational Test Readiness Review (OTRR)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GFS Fleet Capability Release
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Final Technical Data Package (TDP)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JITC Interoperability Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Milestone C
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Low Rate Initial Production (LRIP) Order 1
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             First LRIP Delivery
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             LRIP Order 2
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Authority to Operate
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TRR 3
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Procurement Planning and Strategy Meeting (PPSM)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4011
                                         Naval Coastal Warfare Surv and C4I Sys
                                         
                                             0.000
                                             0.000
                                             0.000
                                             3.045
                                             3.045
                                             3.001
                                             2.840
                                             2.899
                                             2.956
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PE 0604230N from PE 0604280N Project 0411 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The Navy Expeditionary project supports the Navy Expeditionary Combat Command (NECC) mission to detect, deter or interdict potential threats to DoN assets using agile, modular
and scalable technology. NECC units have a number of current and future Command, Control, Communications, Computers & Intelligence (C4I) technological requirements for Tactical/Command Operations Center, tactical vehicles, combatant craft, and dismounted personnel. NECC operations require units to maintain effective command and control, develop and
display a common tactical picture, and share intelligence and current operational information with higher headquarters, subordinate units, joint forces and coalition allies. Small, Medium and Large Scale Communication Systems (LSCS) are the C4I hub for the NECC; Navy Enterprise Tactical Command and Control (NETC2) is the converged LSCS baseline. Future C4I research and development include enhanced information transport, network cyber security posture, cloud-based  architecture, assured communications in denied environments along with agility and mobility. Funding also supports testing and evaluation of cyber security issue associated with obsolescence of network items and if not addressed will impact the ability of the Program Office to maintain system accreditation under Risk Management Framework (RMF) revoking multiple LSCS assets authority to connectivity on the Department of Defense Information Network (DoDIN). Efforts are in alignment with NECC's strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities and maintain alignment with greater DoD initiatives, such as Joint Information Environment (JIE), Mission Partner Environment (MPE) in order to maintain interoperability and drive down DoN enterprise costs.

The future of large scale communications assets such as Navy Enterprise Tactical Command and Control (NETC2) (V) 1 and 2, Expeditionary Mine Countermeasures (ExMCM), Assured Command and Control (AC2), will be converging to a Common Expeditionary and Shore Baseline (CESB) culminating in a single RMF Authority to Operate (ATO). Next generation air, surface and subsurface surveillance systems, as well as enhanced C4I capabilities, are required to meet operational objectives. Future technologies are being evaluated as enabling capabilities to expand situational awareness, providing additional tactical decision aids to the local area commander. Future C4I research and development efforts will be identified within NECC strategic Expeditionary Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to increase agility, mobility and network security posture. Additional efforts will be driven by greater DoD initiatives, such as Joint Information Environment (JIE) Inc II, in order to maintain interoperability and drive down 
DoN enterprise costs.

Funding has been realigned into PE 0604230N from PE 0604280N Project 0411 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             
                                                 
                                                     NECC C4ISR Modernization
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0604230N, Project 4011
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 plans funded under PE 0604230N, Project 4011
                                                        
                                                         
                                                             3.045
                                                             0
                                                        
                                                         
                                                             3.045
                                                             0
                                                             Further investigation of Cloud Technologies to include Software Defined Networking (SDN), Micro segmentation and
Episodic Enclaves in order to pace the threat and support speed to capability. Utilize a transformational and streamlined application integration process in support of information warfare and rapid program insertion. Through the use of common and automated baselines, implement new technologies in order to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. Investigate the use of Development Operations (DevOps) in order to insert new technology enhancements via incremental software & hardware upgrades and deliver rapid build releases.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY19 funding under PE 0604230N, Project 4011 was $3.043 million. Funding does not appreciably change from FY19 to FY20.
                                                    
                                                
                                            
                                             Funding supports an evolutionary acquisition strategy supporting the dynamically evolving rapid action mission of Navy Expeditionary Forces. Small, Medium and Large Scale Communication Systems (LSCS) funding will align LSCS to the Deployable Joint Command and Control (DJC2) product baseline. The project will continuously analyze operational
utilization of the systems and will roll analysis results into periodic system upgrades to address cyber security vulnerabilities, obsolescence, and maximize operational effectiveness. The intent of this strategy is to drive down development, production, and logistics costs, while leveraging technologies developed for other agencies to increase the capabilities of Navy Expeditionary Forces. The baseline configuration for Large Scale Communication Systems (LSCS) is the Navy Enterprise Tactical Command and Control (NETC2), a system scalable to Adaptive Force Package (AFP) levels. Efforts include development of capabilities based on emergent requirements, operational feedback, alignment with Dept. of Defense initiatives such as Joint Information Environment (JIE) / Mission Partner Environment, and identification through strategic Expeditionary and Warfare Improvement Program (EXWIP) Integrated Priority Capability List (IPCL) priorities to include reach back for tactical vehicles and craft, blue force tracking, tactical data link capability, and sensor technologies in support of surveillance and reconnaissance missions.
                                             The Navy Expeditionary program continues to identify, evaluate and test a minimum of 3-5 new technologies or configurations per year for potential insertion into the Technical Refresh
Plan, to be demonstrated at Fleet Demonstrations.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY18 and FY19 cost data is provided under PE 0604230 Project 0411
                                                     
                                                         
                                                             Systems Engineering - Expeditionary
                                                             WR
                                                             NSWC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.832
                                                                
                                                                 
                                                                     0.832
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             C
                                                             CPAF
                                                             GTRI
                                                             ATLANTA, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation - Expeditionary
                                                             WR
                                                             NSWC
                                                             PANAMA CITY, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.654
                                                                
                                                                 
                                                                     0.654
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support - Expeditionary
                                                             WR
                                                             SSC SD
                                                             SSC SAN DIEGO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.259
                                                                
                                                                 
                                                                     0.259
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604280N_4011_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4011
                                                     
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY20
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY21
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY22
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY23
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: Navy C4I Test and Certification Events FY24
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NECC C4ISR Development: NETC2 Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: LSCS Upgrades Refresh
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Tactical Vehicles and Combatant Crafts PR/TR
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Expeditionary VHF/UHF/SATCOM (EVUS) UHF TACSAT Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Expeditionary SIPR/NIPR Network Upgrades/Refresh
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: Converged IP
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: NECC C4ISR Procurement: VoISP
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604282N
                                 (U)Next Generation Jammer (NGJ) Increment II
                                 118
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     29.645
                                     55.194
                                     93.482
                                     111.068
                                     111.068
                                     214.554
                                     240.567
                                     236.691
                                     241.472
                                     2276.475
                                     3499.148
                                
                                 The Next Generation Jammer (NGJ) is the next step in the evolution of Airborne Electronic Attack (AEA) and is a critical capability necessary to address current, emerging, and evolving Electronic Warfare gaps, ensure kill chain wholeness against growing threat capabilities and capacity, keep pace with enemy threat weapon systems' advancements, and support the continuous expansion of the AEA mission areas that exceed the capability of currently fielded systems. NGJ will utilize enhanced techniques and tactics to deliver significantly improved radar and communications jamming effectiveness as well as other classified capabilities. Utilizing an Open Systems Architecture that supports software and hardware updates to rapidly counter emergent and evolving threats, NGJ is a key enabler and force multiplier for operations across the spectrum of missions defined in the Defense Strategic Guidance, including strike warfare, projecting power despite highly contested environments, and counterinsurgency/irregular warfare.  NGJ will also address the shortfalls in scalability, flexibility, supportability, interoperability, availability, and capability of the existing AN/ALQ-99 Tactical Jamming System.  

This Program Element (PE 0604282N) supports the Next Generation Jammer - Low Band (NGJ-LB) (formerly known as Next Generation Jammer Increment 2) program.  NGJ-LB will address AEA capability and sufficiency gaps against enemy threats operating in the lower frequency bands of the electromagnetic spectrum.  NGJ-LB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators.  The NGJ-LB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the legacy AN/ALQ-99 Tactical Jamming System Low-Band pods.
                                 
                                     
                                         66.686
                                         115.253
                                         169.567
                                         169.567
                                    
                                     
                                         55.194
                                         93.482
                                         111.068
                                         111.068
                                    
                                     
                                         -11.492
                                         -21.771
                                         -58.499
                                         -58.499
                                    
                                     
                                         
                                             -21.771
                                        
                                         
                                             -1.133
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -17.492
                                                     -17.492
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -41.007
                                                     -41.007
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -10.359
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $16.831 million to account for the availability of prior year execution balances.

Technical: Not applicable.

Schedule: Pending the program decision point path forward (4th Qtr. 2019) and authority to release either the RFP for EMD or the Rapid Prototype effort (pursuant to 10 U.S.C. 2302 Section 804 and associated Navy Guidance for Middle Tier Acquisition Programs) - The following changes have been made: Systems Development start of H Build Integration changed from 4th Qtr. FY 2020 to 1st Qtr. FY 2020. Engineering Milestones System Functional Review - 2 moved from 2nd Qtr. FY 2022 to 4th Qtr. FY 2020. Engineering Milestones Preliminary Design Review moved from 4th Qtr. FY 2022 to 1st Qtr. FY 2021. Engineering Milestones System Readiness Review - 2 moved from 3rd Qtr. FY 2021 to 4th Qtr. FY 2020. Engineering Milestones System Readiness Review - 1/ System Functional Review - 1 moved from 1st Qtr. FY 2019 to 3rd Qtr. FY 2019.
                                
                                 
                                     
                                         3380
                                         Next Generation Jammer Inc II
                                         P520
                                         
                                             29.645
                                             55.194
                                             93.482
                                             111.068
                                             111.068
                                             214.554
                                             240.567
                                             236.691
                                             241.472
                                             2276.475
                                             3499.148
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Program Element (PE 0604282N) supports the Next Generation Jammer - Low Band (NGJ-LB) program.  NGJ-LB will address Airborne Electronic Attack (AEA) capability and sufficiency gaps against enemy threats operating in the lower frequency bands of the electromagnetic spectrum.  NGJ-LB will provide the ability to effectively engage enemy threats from increased stand-off distances, employ increased capacity (number of jamming assignments) against enemy targets, and support agile employment by operators.  The NGJ-LB system will be integrated on the EA-18G tactical aircraft and will augment and then replace the aging AN/ALQ-99 Tactical Jamming System Low-Band pods.
                                             
                                                 
                                                     Next Generation Jammer Low Band Primary Hardware Development
                                                     
                                                         
                                                             33.733
                                                             0
                                                             Released the Demonstration of Existing Technologies (DET) Request for Proposal (RFP), awarded and began execution of two NGJ-LB DET contracts to include DET design reviews and hardware build approvals,leading up to NGJ-LB Development contract award.
                                                        
                                                    
                                                     
                                                         
                                                             56.980
                                                             0
                                                             Continue execution of the NGJ-LB Demonstration of Existing Technologies (DET) contracts to inform the acquisition strategy, and development of specification and other products to support the 4th Qtr FY 2019 program decision point and authority to release RFP for an Engineering and Manufacturing Development (EMD) program or a Rapid Prototype effort pursuant to 10 U.S.C. 2302 Section 804 and associated Navy guidance for Middle Tier Acquisition programs.
                                                        
                                                         
                                                             43.176
                                                             0
                                                        
                                                         
                                                             43.176
                                                             0
                                                             Complete execution of the two DET contracts, while exploring additional DET related efforts, and award EMD/Rapid Prototype contract for follow-on NJG-LB technology development efforts based on technical assessment of data analyzed during the DET phase. Further development of specification and other products to support design, integration, test, and assessment efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases from FY 2019 to FY 2020 due to multiple DET Contracts concluding and EMD or Rapid prototype planned award in 3Q FY 2020.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Low Band Systems Engineering
                                                     
                                                         
                                                             19.224
                                                             0
                                                             Continued Systems Engineering efforts in support of Low Band development to include conducting the Technical Baseline Review. Completed development of the NGJ-LB Capabilities Development Document (CDD) Annex and continued development of the Low Band System Performance Specification.
                                                        
                                                    
                                                     
                                                         
                                                             33.534
                                                             0
                                                             Start source selection planning for NGJ-LB development contract award in 3rd Qtr FY 2020. Conduct Technical Maturation Assessment utilizing data received from the DET contractors. Execute NGJ-LB System Readiness Review/System Functional Review (SRR-1/SFR-1) for Rapid Prototype solutions and associated program acquisition planning products.
                                                        
                                                         
                                                             46.119
                                                             0
                                                        
                                                         
                                                             46.119
                                                             0
                                                             Conduct source selection for an Engineering and Manufacturing Development (EMD) contract or a Rapid Prototype contract pursuant to 10 U.S.C. 2302 Section 804 and associated Navy guidance for Middle Tier Acquisition programs. Refinement of system specifications to support system requirements (SRR-2/SFR-2) and preliminary design reviews (PDR). Investigate, design, develop, and evaluate related advanced hardware and software technologies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to systems engineering requirement in support of development contract award and the systems engineering associated with related advanced hardware and software technologies.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Low Band Support & Management Services
                                                     
                                                         
                                                             2.237
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-LB Program.
                                                        
                                                    
                                                     
                                                         
                                                             2.856
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-LB Program.
                                                        
                                                         
                                                             2.913
                                                             0
                                                        
                                                         
                                                             2.913
                                                             0
                                                             Provide Support and Management Services associated with the NGJ-LB Program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to escalation of efforts.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Low Band Aircraft Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             16.532
                                                             0
                                                        
                                                         
                                                             16.532
                                                             0
                                                             Utilize data and analysis products for support of Computational Fluid Dynamics (CFD) analysis, wind tunnel test and integration software (H Build) development for interface into the EA-18G. Refinement of the Statement of Requirements (SOR) for aircraft System Configuration Set (SCS) software build including the aircraft integration statement of work and contract award.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 due to Aircraft Integration as program activity is initiated.
                                                    
                                                
                                                 
                                                     Next Generation Jammer Low Band Test & Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.112
                                                             0
                                                             Begin execution of tests for each DET contractor at the Facility for Antenna Radar Cross Section Measurements (FARM)
and execution of resource and infrastructure improvements plan to support DET and follow-on test activities.
                                                        
                                                         
                                                             2.328
                                                             0
                                                        
                                                         
                                                             2.328
                                                             0
                                                             Complete DET Assessment.  Development of an Assessment Plan or Test & Evaluation Master Plan (TEMP) to support the technical reviews and define the aeromechanical mission system and the integration flight test program. Continue resource and infrastructure improvements to support DET and follow-on test activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is due to increased activity for test and evaluation.
                                                    
                                                
                                            
                                             NGJ-LB program is designated a pre-Major Defense Acquisition Program (pre-MDAP), MDAP program number P520. The activity will focus on technology demonstrations and supporting analysis to inform the acquisition strategy, design engineering trades, and the identification of requirements and available technologies for the development program. Execution of the DET activities will validate existing technology maturity for low band applications on the EA-18G and inform the decision to pursue an EMD program or a Rapid Prototype effort pursuant to 10 U.S.C. 2302 Section 804 and associated Navy guidance for Middle Tier Acquisition programs.
                                             Utilize studies and technology demonstration efforts for FY 2020 award of EMD or Rapid Prototype Contact.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding increases from FY 2019 to FY 2020 due to the award of EMD or Rapid Prototype contract and integration efforts. FY 2018 TBD line has been reprogrammed via BTR.  FY 2019 Additional Technology Demonstrator funding is to explore additional DET related opportunities.
                                                     
                                                         
                                                             Primary H/W Dev - Aircraft Specification Refinement
                                                             SS
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.838
                                                                 
                                                                     0.424
                                                                     2018-08
                                                                
                                                                 
                                                                     5.404
                                                                     2019-02
                                                                
                                                                 
                                                                     5.500
                                                                
                                                                 
                                                                     5.500
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 12.166
                                                                 12.166
                                                            
                                                        
                                                         
                                                             Primary H/W Dev - Technology Demonstrators 1
                                                             C
                                                             CPFF
                                                             L3
                                                             Salt Lake City, UT
                                                             
                                                                 0.000
                                                                 
                                                                     14.704
                                                                     2018-10
                                                                
                                                                 
                                                                     12.000
                                                                     2018-11
                                                                
                                                                 
                                                                     9.054
                                                                
                                                                 
                                                                     9.054
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 35.758
                                                                 35.758
                                                            
                                                        
                                                         
                                                             Primary H/W Dev - Technology Demonstrators 2
                                                             C
                                                             CPFF
                                                             NGC
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     14.704
                                                                     2018-10
                                                                
                                                                 
                                                                     12.000
                                                                     2018-11
                                                                
                                                                 
                                                                     8.477
                                                                
                                                                 
                                                                     8.477
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 35.181
                                                                 35.181
                                                            
                                                        
                                                         
                                                             Primary H/W Dev - Additional Technology Demonstrator effort
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     27.577
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.577
                                                            
                                                        
                                                         
                                                             TBD
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     3.901
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.901
                                                            
                                                        
                                                         
                                                             Primary H/W Dev - EMD or Rapid Prototype
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.146
                                                                
                                                                 
                                                                     20.146
                                                                     2020-05
                                                                
                                                                 1768.455
                                                                 1788.601
                                                                 1788.601
                                                            
                                                        
                                                         
                                                             Aircraft Integration -  Study
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.356
                                                                
                                                                 
                                                                     2.356
                                                                     2019-12
                                                                
                                                                 53.831
                                                                 56.187
                                                            
                                                        
                                                         
                                                             Aircraft Integration
                                                             SS
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.190
                                                                
                                                                 
                                                                     7.190
                                                                     2020-08
                                                                
                                                                 180.103
                                                                 187.293
                                                                 187.293
                                                            
                                                        
                                                         
                                                             Software Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 4.063
                                                                 4.063
                                                            
                                                        
                                                         
                                                             Software Integration
                                                             SS
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.186
                                                                
                                                                 
                                                                     5.186
                                                                     2019-10
                                                                
                                                                 115.205
                                                                 120.391
                                                                 120.391
                                                            
                                                        
                                                         
                                                             Software Integration
                                                             SS
                                                             CPIF
                                                             NGC
                                                             Bethpage, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2020-08
                                                                
                                                                 67.592
                                                                 69.392
                                                                 69.392
                                                            
                                                        
                                                         
                                                             Software Integration
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 89.194
                                                                 89.194
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             TBD
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.282
                                                                
                                                                 
                                                                     6.282
                                                                     2019-12
                                                                
                                                                 78.337
                                                                 84.619
                                                                 84.619
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 8.077
                                                                 
                                                                     10.353
                                                                     2017-12
                                                                
                                                                 
                                                                     17.541
                                                                     2018-12
                                                                
                                                                 
                                                                     21.329
                                                                
                                                                 
                                                                     21.329
                                                                     2019-12
                                                                
                                                                 191.020
                                                                 248.320
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 2.585
                                                                 
                                                                     1.428
                                                                     2017-12
                                                                
                                                                 
                                                                     4.527
                                                                     2018-12
                                                                
                                                                 
                                                                     5.556
                                                                
                                                                 
                                                                     5.556
                                                                     2019-12
                                                                
                                                                 55.284
                                                                 69.380
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.796
                                                                 
                                                                     1.783
                                                                     2017-12
                                                                
                                                                 
                                                                     2.077
                                                                     2018-12
                                                                
                                                                 
                                                                     2.408
                                                                
                                                                 
                                                                     2.408
                                                                     2019-12
                                                                
                                                                 28.936
                                                                 36.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             JHU
                                                             Laurel, MD
                                                             
                                                                 1.900
                                                                 
                                                                     5.060
                                                                     2017-12
                                                                
                                                                 
                                                                     7.442
                                                                     2018-12
                                                                
                                                                 
                                                                     7.956
                                                                
                                                                 
                                                                     7.956
                                                                     2019-12
                                                                
                                                                 91.769
                                                                 114.127
                                                                 114.127
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.090
                                                                 
                                                                     0.600
                                                                     2017-12
                                                                
                                                                 
                                                                     1.946
                                                                     2018-12
                                                                
                                                                 
                                                                     2.587
                                                                
                                                                 
                                                                     2.587
                                                                     2019-12
                                                                
                                                                 25.747
                                                                 30.970
                                                            
                                                        
                                                         
                                                             Systems Engineering - Trainer
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 6.351
                                                                 6.351
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 14.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.331
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Eng &  Tech Srvc (Non FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.916
                                                                 
                                                                     2.217
                                                                     2017-12
                                                                
                                                                 
                                                                     2.743
                                                                     2018-12
                                                                
                                                                 
                                                                     2.798
                                                                
                                                                 
                                                                     2.798
                                                                     2019-12
                                                                
                                                                 27.834
                                                                 36.508
                                                                 36.509
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY19 and FY20 funding to support contractor Demonstration of Existing Technology (DET) test activity as well as test planning and facility/capability based testing (CBTE) effort.
                                                     
                                                         
                                                             Development T&E - TEST DT
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-11
                                                                
                                                                 291.796
                                                                 292.896
                                                            
                                                        
                                                         
                                                             Development T&E - COTF
                                                             SS
                                                             FFP
                                                             FSC
                                                             San Diego, CA
                                                             
                                                                 0.108
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.112
                                                                     2018-11
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2019-11
                                                                
                                                                 2.399
                                                                 2.734
                                                                 2.734
                                                            
                                                        
                                                         
                                                             Development T&E - Wind Tunnel
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.113
                                                                
                                                                 
                                                                     1.113
                                                                     2020-07
                                                                
                                                                 8.691
                                                                 9.804
                                                            
                                                        
                                                         
                                                             Development T&E VX-23/31 - Engineers
                                                             TBD
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 60.931
                                                                 60.931
                                                                 60.931
                                                            
                                                        
                                                         
                                                             Development T&E VX-23/31 - Maintenance
                                                             TBD
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 37.413
                                                                 37.413
                                                                 37.413
                                                            
                                                        
                                                         
                                                             Operational T&E - TEST OT
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 22.974
                                                                 22.974
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.004
                                                                 
                                                                     0.020
                                                                     2017-10
                                                                
                                                                 
                                                                     0.113
                                                                     2018-10
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2019-10
                                                                
                                                                 1.834
                                                                 2.086
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                                                     Next Generation Jammer Low Band (Increment II)
                                                     
                                                         
                                                             Acquistion Milestones: Program Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Demonstration of Existing Technologies (DET)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Rapid Prototype or EMD
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Aircraft (H Build) Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DET Assessment
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Assessment Plan or Test & Evaluation Master Plan
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Physical Configuration Audit
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: Program Requirements Baseline Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: System Readiness Review - 1 / System Functional Review - 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Milestones: System Readiness Review - 2 / System Functional Review - 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Awards: DET Contract Award(s)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Awards: EMD or Rapid Prototype
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604307N
                                 Surface Combatant Cmbt Sys Eng
                                 119
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     4069.441
                                     340.760
                                     379.116
                                     415.625
                                     415.625
                                     361.917
                                     325.305
                                     289.099
                                     288.124
                                     Continuing
                                     Continuing
                                
                                 This project provides Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrates new equipment and systems to pace the threat and capture advances in technology. Examples of captured advanced technologies include: open architecture, advanced information assurance and initial cyber defense, fiber optics, distributed computing architecture, and high performance computing, all of which require corresponding AEGIS Weapon System (AWS) and ACS changes.
                                 
                                     
                                         390.238
                                         397.403
                                         343.636
                                         343.636
                                    
                                     
                                         340.760
                                         379.116
                                         415.625
                                         415.625
                                    
                                     
                                         -49.478
                                         -18.287
                                         71.989
                                         71.989
                                    
                                     
                                         
                                             -1.578
                                        
                                         
                                             -26.709
                                        
                                         
                                             10.000
                                        
                                         
                                             -9.754
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     72.507
                                                     72.507
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.518
                                                     -0.518
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -1.016
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -38.709
                                                
                                            
                                        
                                    
                                     FY18 1447/3357:
Reductions:
-$38.709M: Congressional reductions in AEGIS baseline 5 capability package 2020, AEGIS baseline 10 capability package 2023, Identification Friend or Foe (IFF), and Far Term Interoperability Improvement Plan (FTIIP).

FY19 1447: 
Reductions:
-$26.709M: Congressional reductions in AEGIS FTIIP and Combat Systems Test Bed (CSTB).
-$1.578M: Federally funded research and development centers (FRDC).  

FY20 1447/3357:
Increases:
+$44.200M: AEGIS Warfighting improvements delivered as part of a AEGIS baseline 9 capability package 2022 update for both CGs and DDGs.  
+$24.500M: AEGIS baseline 5 capability package 2023 development and integration efforts. 
+$13.000M: AEGIS baseline 9 capability packages 2020 and 2021 Demonstration Testing / Operational Testing requirements to validate warfighting improvements at sea.
+$2.400M: AEGIS training improvements needed to meet Fleet requirements.
Reductions:
-$10.3700M: AEGIS FTIIP elimination 
-$2.038M: Contract Service Reform reduction
                                
                                 
                                     
                                         1447
                                         Surf Combatant Combat System Imp
                                         180
                                         
                                             4031.962
                                             333.043
                                             362.170
                                             405.547
                                             405.547
                                             353.019
                                             317.337
                                             282.960
                                             282.776
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             AEGIS Baseline nomenclature has changed for President's Budget 2020 as follows, ACB-12 with TI-12 is now AEGIS BL 9 Capability package (AEGIS BL 9 (2015) 2015, ACB-16 with TI-12 is now AEGIS BL 9 Capability Package (AEGIS BL 9 2018) 2018, ACB-16 with TI-12H is now AEGIS BL 9 Capability Package (AEGIS BL 9 2020) 2020, ACB-16 with TI-16 is now AEGIS BL 9 Capability Package (AEGIS BL 9 2021) 2021, and ACB-20 with TI-16 is AEGIS BL 10 Capability Package (AEGIS BL 9 2023) 2023. AEGIS Baseline 9 capability package 2015 (AEGIS BL 9 2015) includes new technology and capabilities to replace aging MIL-SPEC equipment, extend service life, and maintain the combat viability of AEGIS ships into the future. AEGIS BL 9 2015 has been installed during modernization availabilities to DDG 51-53, 57, 61, 65 and 69 and CG 59, 60, 62 and also introduced on new construction destroyers (DDG 113-118). 

AEGIS Baseline 9 capability packages 2018, 2020, and 2021 (AEGIS BL 9 2018, 2020, 2021) will deliver additional warfighter improvements to the AEGIS Fleet to include improved Ballistic Missile Defense (BMD) capabilities (DDG only), SEWIP BLK II, MH-60R Integration, SPQ-9B in the Fire Control Loop, Total Ship Training Capability (TSTC), Condition Based Maintenance, Combat System Boundary Defense, NIFC-CA 2019, and NIFC-CA Collateral #3. AEGIS BL 9 2018 will be delivered (including back-fit) to 15 DDGs (51/52/57/61/65/69/80/113-120), 7 CGs (52-58) and 2 AEGIS ASHORE (AA) sites (Poland/Romania); AEGIS BL 2020 will initially be delivered to 2 DDGs (79/83) and 7 CGs (63-65/66/68/69/71); and AEGIS BL 9 2021 will be delivered to 12 DDGs (81/84-88/92/94/121-124, 127).

AEGIS Baseline 10 capability package 2023 (AEGIS BL 10 2023) will provide critical warfighter improvements to the AEGIS FLT III Destroyers. AEGIS BL 10 2023 combat system development efforts include integration of the Air and Missile Defense Radar (AMDR) SPY-6 while building upon AEGIS BL 9 to form the foundation for the AEGIS Flight III DDG Combat System. 

AEGIS Far Term Interoperability Improvement Plan (FTIIP) addressed interoperability issues within fielded AEGIS Combat System configurations.

AEGIS Task Force Cyber Awakening effort assesses and delivers design improvements to AEGIS Combat System Computer Program and Hardware configurations to counter emerging cyber threats. These improvements are implemented within AEGIS Combat Systems configurations currently under development and include updates to Boundary Defense Components (BDC).
AEGIS BL 5 capability package 2020 (AEGIS BL 5 2020) combines AEGIS BL 5 and BMD 4.1 into single AEGIS Computer Program enabling near simultaneous shift between AAW and BMD operations for the AEGIS Flight I/II DDGs as well as a combined Air and Ballistic Missile Defense capability. Additional capabilities delivered with AEGIS BL 5 2020 include SM-6 integration, as well as capabilities developed to address Fleet Urgent Operational Needs (UONs). 

AEGIS BL 5 capability package 2023 (AEGIS BL 5 2023) includes refurbishment of the SPY-1D radar arrays with installation of Low Noise Amplifiers (LNA) to improve radar sensitivity against emerging threats through the end of the Flight I/II DDG service life.

AEGIS IFF MODE 4/5 Integration program addresses IFF Mode 4 issues and fully integrates Mode 5 IFF for all AEGIS Baselines by 2020 in support of Fleet direction.

Combat Systems Test Bed (CSTB) will address the current limitations in AEGIS Modeling & Simulation highlighted by DOT&E in previous AEGIS baselines.  Combat Systems Test Bed will provide automated analysis to efficiently process large amounts of M&S data. The CSTB has already been used to aid in the modeling and simulation of combat systems performance prior to the execution of every AEGIS Baseline 9 live fire testing since JAN 2015 and has a proven track record of realistic predictions and the identification of mission critical software defects.  CSTB is already being utilized to predict AEGIS Baseline 9 2018 system performance on Cruisers and Destroyers, and has already run over 145,000 missile scenarios, with an associated cost avoidance of $584M. The CSTB helps save on the use of targets and weapons required during live fire tests of new Combat Systems capabilities. DOT&E requires use of CSTB as noted in DOT&E letter dated Aug 09, 2013 and Jun 09, 2014.  CSTB will continue to be used by IWS1 with expanded capabilities in 2018, 2019, and 2020, and by Commander Operational Test and Evaluation Force for AEGIS BL 9 Critical Operational Issue evaluations in 2022. The CSTB will be a critical system for Frigate Combat System and AEGIS BL 10 2023.
                                             
                                                 
                                                     AEGIS DEVELOPMENT SUPPORT
                                                     AEGIS Development Support includes the following: AEGIS Technical Design Agent (TDA), AEGIS System Engineering, COTS Obsolescence evaluation, Future Surface Combatant (FSC) planning, AEGIS Development Site Operations and Maintenance, and Small Business Innovation Research (SBIR).
                                                     
                                                         
                                                             27.640
                                                             0
                                                             FY 2018 funding supported 7 development efforts at AEGIS Land Based Test Sites, implementing increased functionality to address emergent threats. AEGIS Development Support covers the following areas: AEGIS Technical Design Agent (TDA), AEGIS System Engineering to identify and evaluate emerging threats and support R3B decision process, COTS Obsolescence evaluation, and AEGIS Development Site Operations and Maintenance.

The AEGIS TDA evaluated Combat System configuration and provided an assessment of overall performance and identify areas where improvements can be implemented to improve the performance of the Combat System.

AEGIS System engineering evaluated the Combat System threat capabilities and maintained the Capability Phasing Plan to ensure meaningful improvements were implemented within future Combat System upgrades to meet emergent threats. 

AEGIS Development Site Operation and Maintenance supported NJ Land Based Test Sites (LBTS) to ensure adequate hours are available to support the planned development efforts. In FY18 ~4550 hours were planned within budget to support AEGIS BL 5 2020, AEGIS BL 5 2019, AEGIS BL 7 2019, AEGIS BL 9 2020, AEGIS BL 9 2021 and AEGIS BL 10 2023 development efforts at Combat System Engineering Development Sites (CSEDS), Program Generation Center (PGC), SPY-1A Test Facility (STF), Naval System Computing Center (NSCC), and Surface Combat System Center (SCSC).
                                                        
                                                    
                                                     
                                                         
                                                             36.833
                                                             0
                                                             AEGIS TDA evaluation of Combat System configurations to assess overall performance and identify areas where modifications can be implemented to improve the performance of the AEGIS Combat System for all warfare areas.

AEGIS System engineering evaluation of AEGIS Combat System performance and development of the AEGIS Capability Phasing Plan to ensure that warfighter improvements are implemented through future Combat System upgrades to meet emerging threats. These efforts are focused on defining future capability upgrades to the AEGIS Combat System.

AEGIS COTS Obsolescence to include evaluation of systems currently delivered as well and those under development. These updates are focused on replacing high failure rate components in addition to monitoring and resolving obsolescence issues for all AEGIS hardware configurations.  

Future Surface Combatant studies and analysis will deliver requirements and concept of employment for the next surface combatant.

AEGIS Development Site Operation and Maintenance for the Land Based Test Sites (LBTS) ensures that adequate hours are available to support all planned AEGIS baseline development efforts. The LBTS include; Combat System Engineering Development Site (CSEDS), Program Generation Center (PGC), SPY-1A Test Facility (STF), Naval Systems Computing Center (NSCC), and Surface Combat System Center (SCSC).
                                                        
                                                         
                                                             38.774
                                                             0
                                                        
                                                         
                                                             38.774
                                                             0
                                                             AEGIS TDA evaluation of Combat System configurations to assess overall performance and identify areas where modifications can be implemented to improve the performance of the AEGIS Combat System for all warfare areas.

AEGIS System engineering evaluation of AEGIS Combat System performance and development of the AEGIS Capability Phasing Plan to ensure that warfighter improvements are implemented through future Combat System upgrades to meet emerging threats. These efforts are focused on defining future capability upgrades to the AEGIS Combat System.

AEGIS COTS Obsolescence to include evaluation of systems currently delivered as well and those under development. These updates are focused on replacing high failure rate components in addition to monitoring and resolving obsolescence issues for all AEGIS hardware configurations.  

Future Surface Combatant studies and analysis will deliver requirements and concept of employment for the next surface combatant.

AEGIS Development Site Operation and Maintenance for the Land Based Test Sites (LBTS) ensures that adequate hours are available to support all planned AEGIS baseline development efforts. The LBTS include; Combat System Engineering Development Site (CSEDS), Program Generation Center (PGC), SPY-1A Test Facility (STF), Naval Systems Computing Center (NSCC), and Surface Combat System Center (SCSC).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase to support Future Surface Combatant Studies and Analysis to support requirements definition.
                                                    
                                                
                                                 
                                                     AEGIS CRUISER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 12 (BL 9.A2))
                                                     Develops and delivers AEGIS Cruiser baseline 9 upgrades.  The Cruiser configuration of AEGIS BL 9 2018 includes the following warfighting improvements; SEWIP Integration - Electronic Warfare aided kill evaluation, SPQ-9B AW engage, UAV improvements with Agile Sundowner, stream raid improvements with Agile Storm, and Gun Weapon System splash avoidance.  The Cruiser configuration of AEGIS BL 9 2020 captures additional warfighting improvements to include ESSM Blk 2 Functional, SEWIP - Early Hard Kill/Soft Kill Coordination / Advanced Off-board Electronic Warfare communication, NIFC-CA Collateral III, NIFC-CA 2019, and National Technical Means integration with Agile Thunder.
                                                     
                                                         
                                                             39.251
                                                             0
                                                             Provided system engineering, development, integration and test support to test and certify AEGIS BL 9 2018. Supported Computer Program certification efforts to upgrade BL 8 and BL 9 fielded CG's. Supported ship installations and provided Computer Program updates to address issues identified during certification assessments in order to improve the Combat Systems operational effectiveness. Supported installation of upgraded hardware in CG52, CG54, CG55, CG56, CG57, CG58, CG63, and CG64.
                                                        
                                                    
                                                     
                                                         
                                                             43.113
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.
CG at sea event preparation, at sea test event and post event support efforts required to field AEGIS BL 9 2018 on CG 63 and 64.  Underway testing includes installation and checkout of computer program, Combat System Test events 1 and 2, scenario development, and CSSQT Planning required to support FY20 efforts.

Engineering Assessments.  Complete data analysis of Engineering Assessment completed in 2018 and planning, execution and data analysis of Engineering Assessment planned in 2nd QTR 2019.  

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate remaining AEGIS BL 9 2020 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute Combat System certification activities required to support FY20 Certification.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB).

Computer Program emergent correction as required to address software limitations impacting planned underway test events or computer program certification. 

Computer Program updates required to address various hardware configurations.
                                                        
                                                         
                                                             23.900
                                                             0
                                                        
                                                         
                                                             23.900
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery.  
AEGIS BL 9 2020 Certification.  

CG at sea event preparation, at sea event conduct and post event support efforts required to field AEGIS BL 9 2018 on CG 65 and 69.  Underway testing includes installation and checkout of computer program, Combat System Test events 1 and 2, Discrepancy investigation and resolution, Scenario development, CSSQT planning and post event analysis required to support FY20 CSSQT for CG 63, 64, 65, and 69.  

Combat System Certification in 1st QTR to support fielding of the AEGIS Computer Program.  

Computer program emergent corrections as required to address software defects that impact planned underway test events or computer program certification. 

Computer Program updates required to address various hardware configurations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to scope reduction, all LBTS testing completed in support of certification and ship installation.
                                                    
                                                
                                                 
                                                     AEGIS DESTROYER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 16 / TECHNOLOGY INSERTION 16 (BL 9.C2))
                                                     Develops and delivers AEGIS BL 9 Destroyer upgrades. AEGIS BL 9 2018 captures warfighting improvements to include; BMD 5.1, SEWIP Integration - EW aided kill evaluation, SPQ-9B AW Engage, UAV Improvements with Agile Sundowner, Raid Improvements with Agile Storm, and Gun Weapon System splash avoidance.  AEGIS BL 9 2020 includes BMD 5.1.1, ESSM Blk 2 Functional, SEWIP - Early Hard Kill/Soft Kill Coordination / Advanced Off-board Electronic Warfare communication, NIFC-CA Collateral III, NIFC-CA 2019, and National Technical Means integration with Agile Thunder.  AEGIS BL 9 2021 includes BMD 5.1.2, SEWIP - Auto Association, Advanced Training Domain, IAMD Mission Planner, Above Water Sensor Coordinator, Hypersonic tracking improvements with Agile Sirocco, and Electronic Warfare operator enhancements with Agile Moondog.
                                                     
                                                         
                                                             68.591
                                                             0
                                                             Funding supported 2 concurrent test programs planned in support of AEGIS Modernization and New Construction Ships. Provided program management, system engineering, development and test, and procurement activities to support AEGIS BL 9 2018, 2020, and 2021 program development. Completed development and testing of AEGIS BL 9 2020. Supported authorization efforts for At-Sea test events in Q2 and Q4. Conducted one Demo to demonstrate the full breadth of functionality and mitigate risk of test completion prior to certification. Continued development and testing of AEGIS BL 9 2021.
                                                        
                                                    
                                                     
                                                         
                                                             31.500
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.  
AEGIS BL 9 2020 Engineering Assessment #2 MAR 2019 
AEGIS BL 9 2020 Certification Planning AUG-SEP 2019 
AEGIS BL 9 2021 IPR #5 MAR 2019
AEGIS BL 9 2021 Engineering Assessment #1 AUG 2019

AEGIS code development and integration of the following capabilities: BMD 5.1.2, SEWIP - Auto Association, Advanced Training Domain, IAMD Mission Planner, Above Water Sensor Coordinator, Agile Sirocco, and Agile Moondog. 
 
DDG at sea event preparation, at sea test event execution and post event support efforts required to field AEGIS BL 9 2020 on DDG 79, and 83 and AEGIS BL 9 2021 on DDG 84, and 86.  Underway testing includes installation and checkout of computer program, Combat System Test events 1 and 2, discrepancy investigation and resolution, scenario development, CSSQT planning and post event analysis required to support FY19/20 CSSQT on DDG 79, 83, 84, and 86. 
 
Engineering Assessments.  Complete data analysis of Engineering Assessment completed in SEP 2018 and supporting planning, execution, and data analysis of Engineering Assessment planned in 2nd QTR 2019.  

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate remaining AEGIS BL 9 2020 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute Combat System certification activities required to support FY20 Certification.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB).

Computer Program updates required to deliver the TI-12H backfit hardware upgrade.  Updates are required to ensure that the ACS configuration will work with the installed TI 12H equipment.
                                                        
                                                         
                                                             74.413
                                                             0
                                                        
                                                         
                                                             74.413
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery.  
Phase 2 Certification Planning AUG-SEP 2020

Execute Combat System Certification 1st QTR for all DDG variants to support fielding of the AEGIS Computer Program.  

Computer Program emergent correction as required to address software limitation impacting planned Underway Test events or Computer Program Certification. 

DDG At-Sea Event Preparation, At-Sea Test Event Execution and Post-Event Support efforts required to field AEGIS BL 9 2020 on DDG 79, and 83 and AEGIS BL 9 2021 on DDG 84, and 86.  Underway testing include installation and checkout of Computer Program, Combat System Test events 1 and 2, Discrepancies investigation and resolution, Scenario development, CSSQT Planning and post event analysis required to support FY19/20 CSSQT on DDG 79, 83, 84, and 86.  Includes Developmental Testing (DT) for the DDG configuration as part of the At-Sea events.  

Computer Program updates required to address various hardware configurations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase to support AEGIS BL 2022 Code Development to deliver the following warfighter capabilities; ESSM BLK II optimized, MMSP-R, ALPS, High Energy Laser with Integrated Optical-Dazzler and Surveillance (HELIOS), Standard Missile 6 Block IB, and the Maritime Strike Tomahawk identified as CNO priorities, and integration of the next generation surface search radar (NGSSR).
                                                    
                                                
                                                 
                                                     AEGIS FLT III DESTROYER BL 10 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 20 / TECHNOLOGY INSERTION 16/20)
                                                     Develops and delivers AEGIS BL 10 FLT III Destroyer upgrades. AEGIS BL 10 2023 includes the following warfighting improvements; SPY-6 (AMDR), BMD 6.0, Close in Weapons System (CIWS) point defense sensor integration, Cyber Security improvements, and MK 160 Gun Computing System (GCS) improvements .
                                                     
                                                         
                                                             116.475
                                                             0
                                                             AEGIS Baseline 10 2023 demonstrated system design maturity at IPR 1 and IPR 2. Software Incremental Reviews (SWIR) tracked the progress of the code and test efforts. SWIR 1 assessed the status of the AEGIS 9 2021 Baseline of which portions of Baseline 10 2023 depends. SWIR 2 evaluated the first Baseline 10 2023 specific build from the CSL. 

Modeling and Simulation (M&S) underpinned and validated system design and was made available for the review teams leading up to the IPR. The integration of the Lockheed Martin MEDUSA M&S program with the Raytheon RAMS M&S program will continue to expand the AEGIS BL 10 2023 M&S capability. Started Computer Program code development to support integration of all scope identified within the Naval Capabilities Document for New Construction and Modernization configuration. Computer Program development implemented code to address the following scope: SPY-6 Integration, BMD 6.0 Integration, MK-160 Updates, CIWS Sensor Coordination, and Tactical Data Link Updates. The Agile development process utilized by Baseline 10 2023 will see capability incremental delivered from a specification and design level to coding and testing. Delivered the CS ISE. Established the four New Jersey based AEGIS Baseline 10 2023 Land Base Test Sites through Initial Test Capability (ITC 1.0). The SPY-6 Engineering Development Module (EDM) will be packed and shipped from ARDEL and flown to Moorestown, NJ. Site preparation at the Combat System Engineering Development Site (CSEDS) will commence in preparation of receipt of the EDM.
                                                        
                                                    
                                                     
                                                         
                                                             157.978
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.  
In-Progress Review #3 MAR 2019

AEGIS Code Development and Integration of the following capabilities: SPY-6 (AMDR), BMD 6.0, MK 160 GCS improvements, CIWS sensor data integration, and Cyber security improvements.  

Site Activation required to support AEGIS BL 10 2023 development and integration testing.  This supports procurement of equipment required to simulate the SPY-6 radar needed to complete required integration testing in supporting of code development. 

SPY-6 radar integration within the AEGIS Combat System.  Provides funding to complete SPY-6 development and resolve integration discrepancies discovered during the testing process.  

Evaluate and map all Flight III DDG requirements to support future integration and delivery to the first Flight III DDG.  

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate AEGIS BL 10 2023 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB). Early Test and Evaluation efforts being conducted at Land Based Test Sites to validate Computer Program development and integration efforts as required to meet the delivery to the first Flight III DDG.  

Integrating Modeling and Simulation products to improve requirements test coverage and reduce future test requirements.
                                                        
                                                         
                                                             168.717
                                                             0
                                                        
                                                         
                                                             168.717
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery. 
 
In-Progress Review #4 NOV 2019
In-Progress Review #5 JUL 2020

Continued AEGIS Code Development and Integration of the following capabilities: SPY-6 (AMDR), BMD 6.0, MK 160 GCS improvements, CIWS sensor data integration, and Cyber security improvements.  

Site Activation required to support AEGIS BL 10 2023 Development and Integration Testing.  This supporting the procurement of equipment required to simulate the SPY-6 radar to complete required integration testing in supporting of code development. 

SPY-6 Radar Integration within the AEGIS Combat System.  Provides funding to complete SPY-6 development and resolve integration discrepancies discovered during the testing process. 
 
Evaluate and map all Flight III DDG requirements to support future integration and delivery to the first Flight III DDG.  

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate AEGIS BL 10 2023 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB). Early Test and Evaluation efforts being conducted at Land Based Test Sites to validate Computer Program development and integration efforts as required to meet the delivery to the first Flight III DDG. 

Early Test and Evaluation efforts being conducted at Land Based Test Sites to validate Computer Program development and integration efforts as required to meet the delivery to the first Flight III DDG.  

Integrating Modeling and Simulation products to improve requirements test coverage and reduce future test requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to SPY-6 Integration costs and the increased number of test requirements based on amount of coding completed in FY19.
                                                    
                                                
                                                 
                                                     AEGIS DESTROYER BL 5 UPGRADES (PREVIOUSLY AEGIS BL 5.4 UPGRADE)
                                                     AEGIS BL 5 2020 combines AEGIS BL 5 and BMD 4.1 into single AEGIS Computer Program enabling near simultaneous shift between AAW and BMD operations for the AEGIS Flight I/II DDGs as well as a combined Air and Ballistic Missile Defense capability. Additional capabilities delivered with AEGIS BL 5 2020 include SM-6 integration, as well as capabilities developed to address Fleet Urgent Operational Needs (UONs). AEGIS BL 5 2023 includes refurbishment of the SPY-1D radar arrays with installation of Low Noise Amplifiers (LNA) to improve radar sensitivity against emerging threats through the end of the Flight I/II DDG service life.
                                                     
                                                         
                                                             41.967
                                                             0
                                                             Supported development and engineering of the AEGIS BL 5 2020 integrated AAW/BMD computer Program. Supported Code Development and integration efforts to address emergent requirements related to the following capabilities: stream raid improvements, AEGIS Speed To Capability (ASTOC) improvements, and SM-6 capability within single computer program to improve AWS/BMD performance. Provided engineering support and resources to conduct developmental testing (DT) and system functional tests (SFTs) at land based test sites and provided artifacts to supported Combat System Certification in FY20. Support IPR #1 in 1st quarter FY18. Supported IPR #2 3rd quarter FY18. Supported development and engineering of AEGIS Baseline 5 2023 integrating Radar hardware improvements to improve performance against emerging threats. Supported Surface Combat System Center design, installation, and integration of upgraded SPY hardware to support AEGIS BL 5 2023 testing efforts planned for FY19-21. Supported the engineering studies required to install one (1) AEGIS SPY Array at Surface Combat System Center (SCSC).
                                                        
                                                    
                                                     
                                                         
                                                             41.400
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.  
In Progress Review #3 NOV 2018 (AEGIS BL 5 2020)
In Progress Review #4 MAY 2019 (AEGIS BL 5 2020)
Engineering Assessment (EA) SEP 2019 (AEGIS BL 2020)

AEGIS BL 5 2020 code development, integration and testing required the merge AEGIS BL 5 and BMD 4.1 functionality in a single computer program. 

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate remaining AEGIS BL 5 2020 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute Combat System certification activities required to support FY20 Certification.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB).  

Early LNA Firmware Development to support AEGIS BL 5 2023 and Wallops Island Virginia site modifications in preparation for the installation of the LNA array to support future test and evaluation efforts.
                                                        
                                                         
                                                             46.905
                                                             0
                                                        
                                                         
                                                             46.905
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery. 
System Requirements Review OCT 2019 (AEGIS BL 5 2023)
Combat System Certification Panel MAY 2020 (AEGIS BL 5 2020)
In Progress Review #1 JUN 2020 (AEGIS BL 5 2023)

Programmatic and technical leadership in a collaborative Navy and industry environment. Program Management Team (PMT), System Engineering Cross Product Team (SECPT), Element, Safety, Configuration Management (CM), Test & Evaluation (T&E), Certification, and Subject Matter Experts (SMEs). Participate in and evaluate remaining AEGIS BL 5 2023 design decisions, Engineering Technical Reviews (ETR), Specification Change, Review, Implementation, and baseline governance boards and Navy Review Team (NRT).  Execute Test Execution activities and stimulation capability.  Execute Combat System certification activities required to support FY20 Certification.  Execute risk management.  Develop briefs for technical and programmatic meetings in support of Mission Readiness Assessments (MRAs), In Process Reviews (IPRs), Program Reviews, and Test Readiness Reviews (TRRs). Execute Combat System Safety Program to include Weapon System Explosive Safety Review Board (WSESRB).  

Continued LNA Firmware Development to support AEGIS BL 5 2023 and Wallops Island Virginia site modifications in preparation for the installation of the LNA array to support future test and evaluation efforts.. 

AEGIS BL 5 2023 code development, integration, and testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding required to certify AEGIS BL 5 2020 and commence development of AEGIS BL 5 2023.
                                                    
                                                
                                                 
                                                     AEGIS: FIX IFF MODE 4 / ACCELERATE MODE 5
                                                     This program addresses an immediate operational issue to fix Identification Friend or Foe (IFF) mode 4 as well as accelerate integration of IFF mode 5 and bring all AEGIS Cruisers and Destroyers into IFF mode 5 compliance by 2020 in accordance with the JROC mandate to sunset IFF mode 4
                                                     
                                                         
                                                             18.752
                                                             0
                                                             This effort started in FY18 and addressed emergent requirements related to fixing MODE 4 and accelerating the delivery of MODE 5 within Fielded AEGIS Baselines. Started Development of AEGIS Phase I IFF Integration within In-Service Baselines to support Mode 4 Inoculation and implement Mode 5 IFF within the Fire Control Loop and improve Mode 5 Interoperability. Program was kicked off in 1QFY18 and Phase I IPR #1 was conducted in 2QFY18 to support the development of Specification Changes (SC) for AEGIS BL 3/5/7/9 and will trigger Code Development and Integration Testing for each Baseline to address IFF Mode 4 End of Life (EOL) in 2020 within the fielded AEGIS Combat System configurations. In 4QFY18, Computer Programs were delivered to support Certification Test of the baselines documented as part of Phase I.
                                                        
                                                    
                                                     
                                                         
                                                             28.691
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.  

Final code development of full IFF Mode 5 integration, and testing within the AEGIS CSL supporting both the Cruiser and Destroyer configuration of AEGIS BL 9 2018.

Acceleration of an in service update for both AEGIS BL 5 and AEGIS BL 7.
AEGIS BL 5 2019 CSCPs third and fourth quarter FY19
AEGIS BL 7 2019 CSCP third quarter FY19
                                                        
                                                         
                                                             21.470
                                                             0
                                                        
                                                         
                                                             21.470
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery.

AEGIS BL 5 2020 CSCP OCT 2020
AEGIS BL 9 2020 CSCP OCT 2020
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Reduction due to the completion of AEGIS BL 9 2018 IFF updates.
                                                    
                                                
                                                 
                                                     COMBAT SYSTEMS TEST BED (CSTB)
                                                     Combat Systems Test Bed (CSTB) will address the current limitations in AEGIS Modeling & Simulation highlighted by DOT&E in previous AEGIS baselines.  Combat Systems Test Bed will provide automated analysis to efficiently process large amounts of M&S data The CSTB has already been used to aid in the modeling and simulation of combat systems performance prior to the execution of every AEGIS Baseline 9 live fire testing since JAN 2015 and has a proven track record of realistic predictions and the identification of mission critical software defects.  CSTB is already being utilized to predict AEGIS Baseline 9 2018 system performance on Cruisers and Destroyers, over 145,000 missile scenarios have already been executed, with an associated cost avoidance of $584M. The CSTB helps save on the cost of targets and weapons required during live fire tests of new Combat Systems capabilities. DOT&E requires use of CSTB as noted in DOT&E letter dated Aug 09, 2013 and Jun 09, 2014.  CSTB will continue to be used by IWS1 and by Commander Operational Test and Evaluation Force for AEGIS BL 9 Critical Operational Issue evaluations in 2022. The CSTB will be a critical system for Frigate Combat System and AEGIS BL 10 2023. CSTB Build 1 has been completed as a prototype with 6 more build planned to provide more functionality to improve predictive analysis and reduce at-sea test requirements.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.855
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery.  

In-Progress Review #1 JAN 2019
Build 2 delivery FEB 2019
Verification, Validation & Accreditation data review build 2 JUN 2019
In-Progress Review #2 JUL 2019

Government oversight of Combat System Test Bed development and support for the Verification, Validation, & Accreditation process.  

Development and integration of CSTB Build 2 required to support the following efforts:: (1) At-Sea -Test event planning for AEGIS BL 9 2018 utilizing AN/SPY-1, Weapons Control System (WCS), Command & Decision (C&D) and ESSM Block 1. (2) Assessment of new AEGIS Speed to Capability (ASToC) capabilities. (3) Analysis of performance deltas between Common Source Library (CSL) builds.

Development and integration of CSTB Build 3 was cancelled due to FY19 Congressional mark.  Build 3 would have expanded the capabilities delivered in CSTB Build 2, required to support the following efforts: initial AEGIS BL 10 2023 capabilities and the integration of AN/SPY-6, ESSM Block 2, and SLQ-32v(6) models. Build 3 was targeted to support the AEGIS BL 9 2018, 2020, and 2021 Operational Test (OT) Runs for Record.
                                                        
                                                         
                                                             18.688
                                                             0
                                                        
                                                         
                                                             18.688
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery.  

In-Progress Review #4 NOV 2019
Commence Development of Build 4
In-Progress Review #2 JUL 2020

Government oversight of Combat System Test Bed development and support for the Verification, Validation, & Accreditation process.  

Development and integration of CSTB Build 3 expands on the capabilities delivered in CSTB Build 2, required to support the following efforts: initial AEGIS BL 10 2023 capabilities and the integration of AN/SPY-6, ESSM Block 2, and SLQ-32V(6) models. Build 3 is targeted to support the AEGIS BL 9 2018, 2020, and 2021 Operational Test (OT) Runs for Record, and significant verification and validation (V&V) of the requisite AN/SPY-1, Weapon Control System (WCS), Command & Decision (C&D), ESSM Block 1, and SM-2 Block IIIA/IIIB model capabilities will occur in FY19. AEGIS BL 10 2023 V&V will be on-going, culminating in delivery of Developmental Test (DT) and OT Accreditation Plans. Finally, CEC, CIWS, and SM-6 Block I models will continue integration and testing.

Development and integration of CSTB Build 4 expands on the capabilities delivered in CSTB Build 2, including SM-6 BLK I, SM2-BLK IIIB, ESSM BLK I, CIWS, and VLS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to development of CSTB build number 3 deferred from FY19. Build 3 includes the integration of AN/SPY-6, SSM Block 2, and SLQ-32V(6)
                                                    
                                                
                                                 
                                                     TASK FORCE CYBER AWAKENING (TFCA)
                                                     Provides solutions to address AEGIS Cyber deficiencies and vulnerabilities.  Solutions include the AEGIS Cyber security toolkit, file integrity checker, anti-malware, USB media detection, boundary proxy service, system incident and event manager, common user interface, network device integrity, identification management, certificate management, secure boot, application whitelisting, sandbox, cross domain and daily report capabilities.  These solutions will be delivered as part of planned AEGIS BL 9 and 10 updates.
                                                     
                                                         
                                                             16.367
                                                             0
                                                             Funding increased to support coding and integration of completed cybersecurity improvements in parallel with evaluation, development, and integration. AEGIS Cybersecurity Toolkit, file integrity checker, anti-malware, USB Media detection, CSTK, boundary proxy service, System incident and event manager, CASA upgrades, Common user interface, network device integrity and update manager capabilities were completed, as well as development and engineering of computer program corrections, ID Management, certificate management, secure boot, application whitelisting, sandbox, cross domain and daily report capabilities. Consolidated findings of FY17 testing and system mapping data were used to inform ongoing capability increment decisions and priorities. FY17 engineering effort to migrate combat system to CYBERSAFE criticality focused enclave architectures continued.
                                                        
                                                    
                                                     
                                                         
                                                             10.500
                                                             0
                                                             Specific FY19 milestones will include the following to ensure the below tasking is on track to support delivery. 
In-Progress Review #6 FEB 2019
In-Progress Review #7 AUG 2019

Integration efforts related to fielding Cyber capabilities within the AEGIS Common Source Library (CSL).

System engineering efforts to identify, evaluate, and develop potential solutions required to address Cyber deficiencies within the AEGIS Combat System
                                                        
                                                         
                                                             12.680
                                                             0
                                                        
                                                         
                                                             12.680
                                                             0
                                                             Specific FY20 milestones will include the following to ensure the below tasking is on track to support delivery.  
In-Progress Review #8 FEB 2020
In-Progress Review #9 AUG 2020

Integration efforts related to fielding Cyber capabilities within the AEGIS Common Source Library (CSL).

System engineering efforts to identify, evaluate, and develop potential solutions required to address Cyber deficiencies within the AEGIS Combat System
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to additional efforts planned to identify and resolve Cyber issues within the AEGIS Weapon System.
                                                    
                                                
                                                 
                                                     FAR TERM INTEROPERABILITY IMPROVEMENT PLAN (FTIIP)
                                                     FTIIP included development of Link 16 Digital Air Control (DAC) phase 1 capability to integrate with the next generation fighter (F-35). DAC is the only means available for the F-35 to inject sensor data into the Carrier Strike Group (CSG) common tactical picture in an adverse communications denied environment. DAC phase 1 is a distributed lethality enabler.
                                                     
                                                         
                                                             4.000
                                                             0
                                                             Supported System Requirements definition, specification updated, functional allocation within the Combat System components, support code development, unit and system level testing of functionality identified during the FY17 time period. These requirements will be implemented on a number of AEGIS baselines. Conducted cross-program Interim Progress Reviews (IPRs) #2. Executed a Link-16 DAC F-35 Tracking exercise in the 4th Qtr.
                                                        
                                                    
                                                     
                                                         
                                                             4.300
                                                             0
                                                             Analysis of a Link-16 DAC F-35 Tracking Exercise conducted in FY18
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             None
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to completion of the at sea demonstration live fire event in FY18.
                                                    
                                                
                                            
                                             
                                                 
                                                     R&D 0604501N
                                                     Multi Mission Signal Processor
                                                     
                                                         2.424
                                                         2.503
                                                         2.567
                                                         2.567
                                                         2.856
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN 2122
                                                     DDG 51
                                                     
                                                         3498.792
                                                         5945.731
                                                         5373.323
                                                         5373.323
                                                         3483.842
                                                         3600.696
                                                         6159.792
                                                         5649.274
                                                         3803.000
                                                         118036.476
                                                    
                                                
                                                 
                                                     OPN 0900
                                                     DDG Modernization
                                                     
                                                         592.644
                                                         462.908
                                                         566.140
                                                         566.140
                                                         555.525
                                                         812.338
                                                         1042.482
                                                         1107.075
                                                         2558.665
                                                         10388.593
                                                    
                                                
                                                 
                                                     R&D 0604378N PU 3159
                                                     NIFC-CA
                                                     
                                                         27.359
                                                         29.092
                                                         25.767
                                                         25.767
                                                         25.694
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 5231
                                                     Ship Missile Support Equipment (AEGIS Support Equipment)
                                                     
                                                         76.236
                                                         33.692
                                                         89.000
                                                         89.000
                                                         98.288
                                                         99.468
                                                         101.184
                                                         88.813
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Combat system improvements are implemented in baselines as described in the project mission statement. After the combat system is completed and tested, the computer program and associated equipment are delivered to the new construction shipbuilders and modernization shipyards where the computer program and equipment are installed and tested along with all other elements of the shipboard combat system and associated combat support systems. The computer program is a Government Furnished Computer Program (GFCP) deliverable to the Production Test Center for equipment test and check out. Future Combat System deliveries will be provided using the Combat System Engineering Agent (CSEA) contract. Additional modifications to the existing contracts will address any war fighting improvements as directed by OPNAV.
Currently PEO IWS 1.0 has existing contracts or pending contract actions support all efforts defined within the Budget Exhibit.  A summary of contracts and contractual actions are captured below.  

Active Major Contracts: 
N00024-13-C-5116: Competitive award to support AEGIS BL 9 2018 and follow on efforts - Period of Performance FY13-FY23
   ECP pending for AEGIS BL 9 2022, post demo, and AEGIS BL 10 2023 LOE increase - planned award 2ND QTR FY19
N00024-16-C-5102: Sole source follow on to complete AEGIS BL 9 2018 for DDG 118-119 - Period of Performance FY16-FY21
N00024-13-C-5132: Sole source to support NJ Sites - Period of Performance FY13-FY18
   Pending follow on contract planned to award 2ND QTR FY19 (N00024-18-C-5103) 
N00024-17-C-5019: Life cycle logistics support - Period of Performance FY17-FY21
N00024-14-C-5104: Sole source to support ship installation and test  - Period of Performance FY14-FY22
N00024-15-C-5151: AEGIS ship integration and test - Period of Performance FY15-FY25
   ECP Pending to increase scope to incorporate High Energy Weapons and AEGIS Ashore - Planned Award 2ND QTR FY19

Pending New Contracts:
N00024-18-X-0343: GSA awarded to support strategic planning efforts - Planned Award 2ND QTR FY19
N00024-15-X-0584: AEGIS ILS life cycle support sustainment - Planned Award Date FEB 2020
N00024-17-X-0343: Surface Combatant CSEA - Planned Award Date DEC 2020

In addition, PEO IWS 1.0 leverages contracts of other organizations to support AEGIS Development.  These include:
MDA - LM BMD Contract (AEGIS BL 5 2020/2023 DEV)
NAVSEA - JHU APL, SAIC, CACI, SI, TMB, and Engility (ENG/PSS/ESS)
SEA05C - IDT (DEV)
                                             Major Milestones for AEGIS CRUISER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 12 (BL 9.A2)):
In-Progress Review (IPR) #3 first quarter FY18.
In-Progress Review (IPR) #4 fourth quarter FY18
Engineering Assessment (EA) #1 fourth quarter FY18.
Engineering Assessment (EA) #2 second quarter FY19.
BL 9 2018 Combat System Certification Panel (CG variant)fourth quarter of FY18.*
*Shifted CSCP from 3rd quarter to 4th quarter FY18 due to additional scope and software defect corrections.
BL 9 2020 Combat System Certification Panel first quarter of FY20.

Major Milestones for AEGIS DESTROYER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 16 / TECHNOLOGY INSERTION 12/12H/16 (BL 9.C2)):
BL 9 2018 Combat System Certification Panel (DDG variant) fourth quarter of FY18
BL 9 2020 In-Progress Review (IPR) #1 first quarter FY18.
BL 9 2020 In-Progress Review (IPR) #2 fourth quarter FY18.
BL 9 2018 Combat System Certification Panel (CSCP) TI12 Configuration fourth quarter FY18.
BL 9 2020 Engineering Assessment (EA) #1 fourth quarter FY18.
BL 9 2020 Engineering Assessment (EA) #2 second quarter FY19.
BL 9 2021 In-Progress Review (IPR) #1 second quarter FY19.	
BL 9 2021 Engineering Assessment (EA) #1 fourth quarter FY19
BL 9 2020 Combat System Certification Panel (CSCP) TI12H Configuration first quarter FY20. *Corrected error on PB19 budget exhibit. Date was incorrectly shown as second quarter FY19.
BL 9 2021 Combat System Certification Panel (CSCP) TI16 Configuration first quarter FY21.
BL 9 2022 In-Progress Review (IPR) #1 first quarter FY20.	
BL 9 2022 In-Progress Review (IPR) #2 fourth quarter FY20.
BL 9 2022 Engineering Assessment (EA) #1 first quarter FY21.
BL 9 2022 Combat System Certification Panel (CSCP) Configuration first quarter FY22.

Major Milestones for AEGIS FLT III DESTROYER BL 10 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 20 / TECHNOLOGY INSERTION 16):
Completed BL 10 Preliminary Design Review (PDR) first quarter FY18.
Completed BL 10 2023 In-Progress Review #2 fourth quarter FY18.
BL 10 2023 In-Progress Review #3 second quarter FY19.
BL 10 2023 In-Progress Review #2 first quarter FY20.
BL 10 2023 In-Progress Review #2 fourth quarter FY20.
BL 10 2023 In-Progress Review #2 third quarter FY21.
BL 10 2023 Engineering Assessment (EA) first quarter FY22.
BL 10 2023 AEGIS Light-Off (ALO) second quarter FY22.
BL 10 2023 Combat System Certification Panel fourth quarter FY23.
Combat System Interface Support Equipment Delivery in fourth quarter FY18
*Made a number of corrections to the PB19 budget exhibit schedule to include:
- Removed the CDR in FY19 as we have shifted from a waterfall development strategy to an agile approach.
- Corrected the ALO date from the first quarter 2021 to the second quarter 2022
- Corrected the CSCP date from the second quarter 2023 to the fourth quarter 2023
- Corrected the Demo date (and changed the name from Demo to EA) from the second quarter 2022 to the first quarter 2022

Major Milestones for AEGIS DESTROYER BL 5 UPGRADES (PREVIOUSLY AEGIS BL 5.4 UPGRADE):
Completed BL 5.4 Phase 1 In-Progress Review (IPR) #2 third quarter FY18.
BL 5 2020 In-Progress Review (IPR) #3 first quarter FY19.
BL 5 2020 In-Progress Review (IPR) #4 third quarter FY19.
BL 5 2020 Engineering Assessment (EA) fourth quarter FY19.*
*Shifted from third quarter FY19 due to Congressional mark.
BL 5 2020 Combat System Certification Panel (CSCP) third quarter FY20.*
*Shifted from fourth quarter FY19 due to Congressional mark.
BL 5 2023 Kickoff (KO) first quarter FY19.
BL 5 2023 System Requirements Review (SRR) first quarter FY20.
BL 5 2023 In-Progress Review (IPR) #1 third quarter FY20.
BL 5 2023 In-Progress Review (IPR) #2 first quarter FY21.
BL 5 2023 In-Progress Review (IPR) #3 third quarter FY21.
BL 5 2023 In-Progress Review (IPR) #4 first quarter FY22.
BL 5 2023 Engineering Assessment (EA) fourth quarter FY22.
BL 5 2023 Combat System Certification Panel (CSCP) fourth quarter FY23.*
*Corrected CSCP date from second quarter FY22 to fourth quarter FY23.

Major Milestones for AEGIS MODE 4/5 Integration*:
AEGIS BL 5 2018 Upgrade In-Progress Review (IPR) #1 first quarter FY19.
AEGIS BL 5 2018 Combat System Certification Panel fourth quarter FY19.
AEGIS BL 5 2018 (BMD 3.6) Combat System Certification Panel fourth quarter FY19.
AEGIS BL 5 2018 (BMD 4.0) Combat System Certification Panel first quarter FY20.
AEGIS BL 7 2019 In-Progress Review (IPR) #1 fourth quarter FY18.
AEGIS BL 7 2019 Combat System Certification Panel third quarter FY19.
AEGIS BL 9 2018 In-Progress Review (IPR) #1 first quarter FY18.
AEGIS BL 9 2018 In-Progress Review (IPR) #2 fourth quarter FY18.
AEGIS BL 9 2020 Engineering Assessment (EA) #1 fourth quarter FY18.
AEGIS BL 9 2020 Engineering Assessment (EA) #2 second quarter FY19.
AEGIS BL 9 2020 Combat System Certification Panel first quarter FY20.
*Modified PB19 schedule based on AEGIS BL deliveries vice completion of IFF integration phases.

Major Milestones for Combat System Test Bed (CSTB):
Computer Program Delivery #2 second quarter FY19.
Computer Program Delivery #4 first quarter FY22.
Computer Program Delivery #5 first quarter FY23.
Computer Program Delivery #6 first quarter FY24.

Major Milestones for TASK FORCE CYBER AWAKENING (TFCA):
Completed In-Progress Review (IPR) #4 second quarter FY18.
In-Progress Review (IPR) #5 fourth quarter FY18.
In-Progress Review (IPR) #6 second quarter FY19.
In-Progress Review (IPR) #7 fourth quarter FY19. 
In-Progress Review (IPR) #8 second quarter FY20.
In-Progress Review (IPR) #9 fourth quarter FY20.
In-Progress Review (IPR) #10 second quarter FY21.
In-Progress Review (IPR) #11 fourth quarter FY21.
In-Progress Review (IPR) #12 second quarter FY22.

Major Milestones for Far Term Interoperability Improvement Plan (FTIIP):
FTIIP In-Progress Review (IPR) #2 fourth quarter FY18.
FTIIP In-Progress Review (IPR) #3 fourth quarter FY19.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Various Performing Activities consist of multiple performing activities with funding for each no greater than $1 million per year.  These larger performing activities include CDSA Dam Neck and NSWC/Crane.
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                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Moorestown, NJ
                                                             
                                                                 2655.238
                                                                 
                                                                     256.512
                                                                     2017-10
                                                                
                                                                 
                                                                     269.728
                                                                     2018-10
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                                                                     294.905
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
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                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             APL
                                                             Baltimore, MD
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                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
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                                                                     2017-10
                                                                
                                                                 
                                                                     1.089
                                                                     2018-10
                                                                
                                                                 
                                                                     1.098
                                                                
                                                                 
                                                                     1.098
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                                                                     0.000
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                                                                 0.000
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                                                                     2017-10
                                                                
                                                                 
                                                                     0.386
                                                                     2018-10
                                                                
                                                                 
                                                                     0.458
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                                                             C
                                                             CPIF
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                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             Department of Interior
                                                             Boise, Idaho
                                                             
                                                                 43.779
                                                                 
                                                                     0.980
                                                                     2017-10
                                                                
                                                                 
                                                                     1.058
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                                                                     1.524
                                                                     2018-10
                                                                
                                                                 
                                                                     1.694
                                                                
                                                                 
                                                                     1.694
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                                                             Various
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                                                                 5.434
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             SS
                                                             CPAF
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                                                                     2017-10
                                                                
                                                                 
                                                                     1.532
                                                                     2018-10
                                                                
                                                                 
                                                                     1.624
                                                                
                                                                 
                                                                     1.624
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                                                             AEGIS FLT III DESTROYER BL 10 UPGRADES: BL 10 2023 COMBAT SYSTEM CERTIFICATION PANEL (CSCP)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS FLT III DESTROYER BL 10 UPGRADES: CS ISE DELIVERY
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2020 IN-PROGRESS REVIEW (IPR) #2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2020 IN-PROGRESS REVIEW (IPR) #3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2020 IN-PROGRESS REVIEW (IPR) #4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2020 ENGINEERING ASSESSMENT (EA)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2020 COMBAT SYSTEM CERTIFICATION PANEL (CSCP)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 KICK OFF (KO)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 SYSTEM REQUIREMENTS REVIEW (SRR)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 IN-PROGRESS REVIEW (IPR) #1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 IN-PROGRESS REVIEW (IPR) #2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 IN-PROGRESS REVIEW (IPR) #3
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 IN-PROGRESS REVIEW (IPR) #4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 ENGINEERING ASSESSMENT (EA)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS DESTROYER BL 5 UPGRADES: AEGIS BL 5 2023 COMBAT SYSTEM CERTIFICATION PANEL (CSCP)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 5 2018 IN-PROGRESS REVIEW (IPR) #1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 5 2018 COMBAT SYSTEM CERTIFICATION PANEL
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 5 2018 (BMD 3.6) COMBAT SYSTEM CERTIFICATION PANEL
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 5 2018 (BMD 4.0) COMBAT SYSTEM CERTIFICATION PANEL
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 7 2019 IN-PROGRESS REVIEW #1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 7 2019 COMBAT SYSTEM CERTIFICATION PANEL
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 9 2018 IN-PROGRESS REVIEW #1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 9 2018 IN-PROGRESS REVIEW #2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 9 2020 ENGINEERING ASSESSMENT (EA) #1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 9 2020 ENGINEERING ASSESSMENT (EA) #2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AEGIS IFF MODE 4/5 Integration: AEGIS BL 9 2020 COMBAT SYSTEM CERTIFICATION PANEL
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             COMBAT SYSTEM TEST BED (CTSB): CTSB BUILD #2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             COMBAT SYSTEM TEST BED (CTSB): CTSB BUILD #4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             COMBAT SYSTEM TEST BED (CTSB): CTSB BUILD #5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             COMBAT SYSTEM TEST BED (CTSB): CTSB BUILD #6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #4
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #5
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #6
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #7
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #8
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #9
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #10
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #11
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TASK FORCE CYBER AWAKENING (TFCA): TFCA IN-PROGRESS REVIEW #12
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             FAR TERM INTEROPERABILITY IMPROVEMENTS PLAN: FTIIP IN-PROGRESS REVIEW #2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FAR TERM INTEROPERABILITY IMPROVEMENTS PLAN: FTIIP IN-PROGRESS REVIEW #3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3357
                                         Aegis Training Improvement Program
                                         
                                             37.479
                                             7.717
                                             6.946
                                             10.078
                                             10.078
                                             8.898
                                             7.968
                                             6.139
                                             5.348
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The AEGIS Training Improvement project provides enhancements and upgrades to the Total Ship Training Capability (TSTC) training components within the combat system to address needs for increased training capability and functionality in conjunction with AEGIS Advanced Capability Builds (ACB). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Integrated Air and Missile Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC Battle Force Tactical Trainer (BFTT) Program and Ship Self Defense System (SSDS) MK2 TSTC Training Improvement programs to meet AEGIS combat system training requirements. TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F Fleet Synthetic Trainers (FSTs).   TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS BL 9.2.2AF, and SSDS BL 11.xAF.  ATD is being hosted along with the AEGIS and SSDS combat system on TI-16 common processing and display hardware.  ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

The BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.

Develop and integrate MH-60R simulator to enable embedded shipboard training in support of basic and sustainment training, as well as establishes the pathway to support pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to support basic and sustainment level training, as well as provide ability to distribute and establish CEC data link during pier-side fleet synthetic training exercises.  CET will also provide enable proficiency training of NIFC-CA capability.

Develop and integrate CEC Interim Training (CIT) capability to support pier-side fleet synthetic training events.  This is an interim capability support the distributed portion of the CET capability, until CET is fully deployed.  This supports training of strike groups of new tactical capabilities that were integrated into the AEGIS BL9 ships, and provides the necessary functionality to allow ships to train as a strike group.

Develop and integrate upgrades to Battle-Force Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to SSDS ACB 20 for Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades maintain authorization to participate in distributed shipboard training events.

TSTC integrated on AEGIS provides the capability to complete system and operational level testing of the combat system.
                                             
                                                 
                                                     AEGIS Training Improvement and ACB 16 Integration
                                                     AEGIS Total Ship Training Capability (TSTC) provides enhancements to training components and increase training functionality in conjunction with AEGIS ACB16 development and integration.  These enhancements will address current and future training requirements and implement new functionality to support more complex training requirements related to Underwater, Surface and other warfighter upgrades.
                                                     
                                                         
                                                             7.717
                                                             0
                                                             BFTT 5.1.1:  Completed and certified delivery and integration on BL 9 2020

Conducted combat systems integration and certification testing for Simulated NULKA Soft-Kill training capability, for within AN/SLQ-32(V)6 Surface Electronic Warfare Team Trainer (SEWTT), and Battle-Force Electronic warfare Trainer (BEWT) in support of legacy AN/SLQ-32A/B systems.

Conducted ATD 1.0 Test and Evaluation in support of AEGIS BL 9 2021 and SSDS ACB 12+ TI-16 based combat systems.

Delivered CEC Embedded Training capability, IFF Simulator, NULKA Simulator, and MH-60R Simulator for integration and testing.

Developed tactical representative training improvements to SSDS ACB 20 by developing Own-Ship Weapon Simulation based on ESSM BLK 2 models, and implement Electronic Warfare Training improvements for Electronic Attack and Advanced Off-board Electronic Warfare (AOEW).
                                                        
                                                    
                                                     
                                                         
                                                             5.644
                                                             0
                                                             AEGIS Modifications to support integration and testing of ATD and BFTT Integrated Training Improvements.

ATD 1.0: Deliver ATD 1.0 to support AEGIS BL 9 2021 and SSDS BL 11.x. 

ATD 1.1:  Conduct integration testing with AEGIS BL 10 2023. Develop and integrate Close-in Weapon System (CIWS) simulator and develop and integrate Gun Weapons System training capability to meet Aegis BL 10 2023 requirements.


BFTT 5.1.2:  Deliver training capability to support SSDS Combat System FCLIP upgrades to include integration at CIWS Simulator leveraged from Aegis BL 10 2023 development.

ATD and BFTT:  Continue to achieve interoperability with NCTE, AEGIS and SSDS Combat Systems; SLQ-32, SQQ-89, CV-TSC, SPQ-9B AMDR, EASR, and CEC PARM Elements.
                                                        
                                                         
                                                             7.770
                                                             0
                                                        
                                                         
                                                             7.770
                                                             0
                                                             - Continue development, integration and testing of ATD on Aegis BL 10 2023and Ship Self Defense System (SSDS) BL 11.
- Develop changes to BFTT to incorporate ATD Human Machine Interface (HMI) to modernize BFTT on ships without TI 16 computing and display infrastructure.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of 2.126M is caused by the support for the interoperability with NCTE, Aegis and SSDS Combat System.
                                                    
                                                
                                                 
                                                     Fleet Training Wholeness
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.302
                                                             0
                                                             Develop ECP's to implement ability for SPS-48, Next Generation Surface Search Radar (NGSSR) and SPQ-9B radars to process both simulated and live contacts. 

Develop changes on AEGIS and SSDS baselines to allow training to overlay tactical displays to support training underway.
 
Develop of Surface Warfare Capability for integration on AEGIS.

Develop Cooperative Engagement Capability (CEC) Distributed Training Capability enhancements for training underway.

Assess safety and navigation distribution for underway training.

Develop data collection and after-action review tools for large events.

Develop surface search radar simulators.

Integrate shipboard synthetic tactical radios.

Develop weapon systems modifications to integrate LVC functionality and safety.

Initiate ATD 2.x and BFTT 5.2.x development efforts to integrate above capabilities.
                                                        
                                                         
                                                             2.308
                                                             0
                                                        
                                                         
                                                             2.308
                                                             0
                                                             - Continue integration and testing of sim over live training improvements being developed with radars.
- Continue development of Advanced Training Domain (ATD) for Aegis BL 9 2021 and BL 10 2023.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $1.006M for Fleet Training Wholeness Strike Group.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0204571N/1427
                                                     Surface Tactical Team Trainer (STTT)
                                                     
                                                         15.274
                                                         34.187
                                                         42.554
                                                         42.554
                                                         34.241
                                                         24.353
                                                         17.876
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Efforts will be completed on various contracts to support requirements updates to multiple products that will support Training Integration and Implementation within AEGIS ACB16.
                                             Training Improvement Program efforts will complete major development milestones.
Major Milestones for AEGIS DESTROYER BL 9 UPGRADES (PREVIOUSLY ADVANCED CAPABILITY BUILD 16 / TECHNOLOGY INSERTION 12/12H/16 (BL 9.C2)):
BL 9 2018 Combat System Certification Panel (DDG variant) fourth quarter of FY18
BL 9 2020 In-Progress Review (IPR) #1 first quarter FY18.
BL 9 2020 In-Progress Review (IPR) #2 fourth quarter FY18.
BL 9 2018 Combat System Certification Panel (CSCP) TI12 Configuration fourth quarter FY18.
BL 9 2020 Engineering Assessment (EA) #1 fourth quarter FY18.
BL 9 2020 Engineering Assessment (EA) #2 second quarter FY19.
BL 9 2021 In-Progress Review (IPR) #1 second quarter FY19.	
BL 9 2021 Engineering Assessment (EA) #1 fourth quarter FY19
BL 9 2020 Combat System Certification Panel (CSCP) TI12H Configuration first quarter FY20. *Corrected error on PB19 budget exhibit. Date was incorrectly shown as second quarter FY19
BL 9 2021 Combat System Certification Panel (CSCP) TI16 Configuration first quarter FY21.
BL 9 2022 In-Progress Review (IPR) #1 first quarter FY20.	
BL 9 2022 In-Progress Review (IPR) #2 fourth quarter FY20.
BL 9 2022 Engineering Assessment (EA) #1 first quarter FY21.
BL 9 2022 Combat System Certification Panel (CSCP) Configuration first quarter FY22.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.962
                                                                 
                                                                     4.098
                                                                     2017-12
                                                                
                                                                 
                                                                     3.696
                                                                     2018-12
                                                                
                                                                 
                                                                     6.822
                                                                
                                                                 
                                                                     6.822
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             System Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.420
                                                                 
                                                                     2.991
                                                                     2017-12
                                                                
                                                                 
                                                                     2.592
                                                                     2018-12
                                                                
                                                                 
                                                                     2.578
                                                                
                                                                 
                                                                     2.578
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Engineering Support
                                                             C
                                                             CPIF
                                                             CACI
                                                             Arlington, VA
                                                             
                                                                 1.566
                                                                 
                                                                     0.527
                                                                     2017-12
                                                                
                                                                 
                                                                     0.553
                                                                     2018-12
                                                                
                                                                 
                                                                     0.570
                                                                
                                                                 
                                                                     0.570
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Professional Support
                                                             C
                                                             CPIF
                                                             TMB
                                                             Washington DC
                                                             
                                                                 0.531
                                                                 
                                                                     0.101
                                                                     2017-12
                                                                
                                                                 
                                                                     0.105
                                                                     2018-12
                                                                
                                                                 
                                                                     0.108
                                                                
                                                                 
                                                                     0.108
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604307N_3357_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3357
                                                     
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.0)  COMBAT SYSTEM CERTIFICATION PANEL (TI12)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.1) IN-PROGRESS REVIEW (IPR) #1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.1) IN-PROGRESS REVIEW (IPR) #2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.1) ENGINEERING ASSESSMENT #1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.1) ENGINEERING ASSESSMENT #2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.1)  COMBAT SYSTEM CERTIFICATION PANEL (TI12H)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.2) IN-PROGRESS REVIEW (IPR) #1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.2) ENGINEERING ASSESSMENT #1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 BL 9.C2: ACB 16 (BL 9.C2.2)  COMBAT SYSTEM CERTIFICATION PANEL (TI16)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Provide System Engineering to evaluate Force Level Interoperability Improvements.
                                             
                                                 
                                                     AEGIS Force-Level Interoperability Definintion and Analysis
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Review and Evaluate potential solution to improve Combat System interoperability with in the AEGIS Platform and associated battlegroup configurations.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0604307N/1447
                                                     AEGIS COMBABTANT COMBAT SYSTEM DEVELOPMENT AND INTEGRATION
                                                     
                                                         333.043
                                                         362.170
                                                         405.547
                                                         405.547
                                                         353.019
                                                         317.337
                                                         282.960
                                                         282.776
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Major Milestones for AEGIS Force-Level Interoperability:
Contract Award (CA) third quarter FY19.
In-Progress Review fourth quarter FY19.  
In Progress Review will provide current status of work being performed to study and evaluate potential changes to the AEGIS program to improve Force-Level Interoperability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             TBD
                                                             C
                                                             BA
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604307N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Force Interoperability: Contract Kickoff
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Force Interoperability: In Progress Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604311N
                                 LPD-17 Class Systems Integration
                                 120
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     34.101
                                     0.665
                                     0.939
                                     0.640
                                     0.640
                                     0.945
                                     0.916
                                     0.844
                                     0.861
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $0.223M to account for the availability of prior year execution balances.

The LPD 17 Class ships are functional replacements for 41 ships of four classes of amphibious ships.  These new ships embark, transport, and land elements of Marine landing forces in an assault by helicopters, landing craft, and amphibious vehicles.  Tactics, techniques, and tools for naval expeditionary warfare continue to evolve.  The LPD 17 Class configuration must continue to adapt to this evolutionary process, because these ships are expected to be in service until almost 2050.  The LPD 17 design includes system configurations that reduce operating and support costs and facilitate operational performance improvements.   System engineering and integration efforts that began in FY97 will develop further reductions in life cycle costs and will integrate performance upgrades in a rapid, affordable manner.  Possible research and development investigations include improvements in Hull, Mechanical and Electrical systems, advanced sensors, advanced computers, advanced command and control software, advanced information system technologies, and ship based logistics support.   Cost reduction and improved performance will be accomplished through sustained modeling and simulation efforts, resolutions of equipment obsolescence issues, prototype development, continued personnel reduction efforts, system performance tradeoff evaluations, and naval expeditionary warfare system engineering.  Feedback from the Fleet for integrating system configurations will be accomplished through Naval Surface Warfare Centers (Philadelphia, Dahlgren, Port Hueneme, Panama City).  These efforts will result in well defined specifications and drawings in system in system integration design packages that provide technical baseline for follow on ship procurements.
                                 
                                     
                                         0.689
                                         0.939
                                         0.863
                                         0.863
                                    
                                     
                                         0.665
                                         0.939
                                         0.640
                                         0.640
                                    
                                     
                                         -0.024
                                         0.000
                                         -0.223
                                         -0.223
                                    
                                     
                                         
                                             -0.024
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.223
                                                     -0.223
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.223M to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         2283
                                         LPD-17 Class System Integration
                                         
                                             34.101
                                             0.665
                                             0.939
                                             0.640
                                             0.640
                                             0.945
                                             0.916
                                             0.844
                                             0.861
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The LPD 17 Class ships are functional replacements for 41 ships of four classes of amphibious ships.  These new ships embark, transport, and land elements of Marine landing forces in an assault by helicopters, landing craft, and amphibious vehicles.  Tactics, techniques, and tools for naval expeditionary warfare continue to evolve.  The LPD 17 Class configuration must continue to adapt to this evolutionary process, because these ships are expected to be in service until almost 2050.  The LPD 17 design includes system configurations that reduce operating and support costs and facilitate operational performance improvements.   System engineering and integration efforts that began in FY97 will develop further reductions in life cycle costs and will integrate performance upgrades in a rapid, affordable manner.  Possible research and development investigations include improvements in Hull, Mechanical and Electrical systems, advanced sensors, advanced computers, advanced command and control software, advanced information system technologies, and ship based logistics support. Cost reduction and improved performance will be accomplished through sustained modeling and simulation efforts, resolutions of equipment obsolescence issues, prototype development, continued personnel reduction efforts, system performance tradeoff evaluations, and naval expeditionary warfare system engineering.  Feedback from the Fleet for integrating system configurations will be accomplished through Naval Surface Warfare Centers (Philadelphia, Dahlgren, Port Hueneme, Panama City).  These efforts will result in well defined specifications and drawings in system in system integration design packages that provide technical baseline for follow on ship procurements.
                                             
                                                 
                                                     Systems Engineering/Integration
                                                     Continued Naval Expeditionary Warfare Systems Engineering efforts and integration efforts for unique LPD 17 Class systems, including efforts to resolve obsolescence issues impacting the LPD-17 class.
                                                     
                                                         
                                                             0.665
                                                             0
                                                             - Initiated USMC Weapons Stowage studies.
- Studies conducted by Huntington Ingalls Industries (HII) and system vendors, with review and acceptance through the Naval Surface Warfare Centers.  Leveraged LPD 17 Flight II designs where possible for potential obsolescence backfit solutions on the LPD 17 class. 
- Completed Main Propulsion Diesel Engine (MPDE) Lube Oil Un-Loader Valve Testing & Design solutions.
- Continue development of Fiber Optic Cable Plant Monitoring System under Small Business Innovation Research (SBIR) Phase II and transition to Phase III.
- Completed Ship Service Diesel Generator (SSDG) Lube Oil & Fuel Oil Filter class design improvement studies and plan to install on LPD-29.
- Conducted shipboard studies for LPD 28 Hull Mechanical & Engineering (HM&E) obsolescence and new commercial systems.  Developed design, qualification, and testing projects to evaluate:  expanded use of commercial systems for cost savings; and machinery/engineering control system integration with new systems and networks; MPDE Exhaust duct temperature studies and structural analysts for class improvements.
- Completed Knuckleboom Crane Load Moment Indicator (LMI) sensor redesign.
- Conducted Environmental Qualification Testing for new systems installed on LPD 28.
                                                        
                                                    
                                                     
                                                         
                                                             0.939
                                                             0
                                                             - Continue to conduct Environmental Qualification Testing for new systems installed on LPD 28 such as, commercial motors, pumps and tankless water heaters.
- Complete USMC weapons stowage studies, and complete engineering design drawings.
- Complete SBIR Transparent Armored Window Phase II and transition to Phase III.
- Continue SBIR projects for LPD 17 Class Ships.  Initiate Phase I projects and transition to Phase II or III.
- Complete SSDG Lube Oil & Fuel Oil Filter class designs.
- Complete Fiber Optic Cable Plat monitoring system via SBIR Phase III acquisition.
- Initiate energy savings study for Caterpillar Ship Service Diesel Generator (CAT SSDG) engine electronic fuel injection.
                                                        
                                                         
                                                             0.640
                                                             0
                                                        
                                                         
                                                             0.640
                                                             0
                                                             - Continue environmental qualification testing for new systems and continue with the CAT SSDG engine savings project.
- Continue energy savings design and testing for CAT SSDG engine electronic fuel injection.
- Continue to investigate HME Obsolescence issues for LPD-28 and LPD-29.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.299M from FY 2019 to FY 2020 meets program requirements.
                                                    
                                                
                                            
                                             Continue developmental sole source efforts, improve quality and cost savings engineering studies.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering and Integration
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 13.236
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.236
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             C
                                                             CPFF
                                                             Raytheon Comp
                                                             San Diego, CA
                                                             
                                                                 2.432
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.432
                                                            
                                                        
                                                         
                                                             LSD(X) Systems Integration (Next Gen.)
                                                             C
                                                             CPFF
                                                             CSC, Alion Science
                                                             Washington, DC
                                                             
                                                                 0.549
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.549
                                                            
                                                        
                                                         
                                                             LSD(X) Systems Integration (Next Gen.)
                                                             WR
                                                             NSWC Carderock, NSWC Dahlgren
                                                             NSWC Beth, MD; NSWC Dahlgren, VA
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             DAWF
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.005
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.005
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             C
                                                             CPFF
                                                             Huntington Ingalls Industries
                                                             Pascagoula, MS
                                                             
                                                                 0.987
                                                                 
                                                                     0.242
                                                                     2017-12
                                                                
                                                                 
                                                                     0.939
                                                                     2018-12
                                                                
                                                                 
                                                                     0.640
                                                                
                                                                 
                                                                     0.640
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             WR
                                                             NSWC, Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 1.015
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.015
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             C
                                                             CPFF
                                                             ULTRA Communications
                                                             Vista, CA
                                                             
                                                                 0.285
                                                                 
                                                                     0.150
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Small Business Innovative Research
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.038
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.038
                                                            
                                                        
                                                         
                                                             Systems Engineering and Integration
                                                             Various
                                                             ICI
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.235
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.235
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             OT&E/Interoperability
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 15.492
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.492
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604311N_2283_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2283
                                                     
                                                         
                                                             Fiber Optic Monitoring
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Future Obsol. Issue Resolution
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Delivery (LPD 28)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Delivery (LPD 29)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604329N
                                 Small Diameter Bomb (SDB)
                                 121
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     364.555
                                     99.286
                                     96.980
                                     50.096
                                     50.096
                                     77.197
                                     55.663
                                     48.185
                                     49.146
                                     Continuing
                                     Continuing
                                
                                 Small Diameter Bomb Increment II (SDB II) is an ACAT 1C joint Department of the Air Force (USAF) and Department of the Navy (DON) program, with the USAF as the lead service.  The SDB II increases joint lethality in contested environments.  The SDB can strike a diverse set of targets inside an adversary's air and missile defense networks to destroy mobile platforms through the weather.  With increased loadout, range, and munitions effect the network enabled SDBII enhances close combat lethality in complex terrain and provides a net-centric operations capability.  The BRU-61 is the Universal Armament Interface (UAI) rack used to carry four SDB II's at one time.  The threshold aircraft for the USAF is the F-15E and for the DON are the F-35B and F-35C. F/A-18 E/F is an objective platform for the DoN.

The DON has adjusted the platform integration strategy through the inclusion of F/A-18 E/F using BRU-55 to deliver the capability to the warfighter aligned to adjusted F-35 program's schedule. 

BUDGET ACTIVITY JUSTIFICATION: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         112.846
                                         104.448
                                         81.359
                                         81.359
                                    
                                     
                                         99.286
                                         96.980
                                         50.096
                                         50.096
                                    
                                     
                                         -13.560
                                         -7.468
                                         -31.263
                                         -31.263
                                    
                                     
                                         
                                             -7.468
                                        
                                         
                                             -10.000
                                             0.000
                                        
                                         
                                             -3.560
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -31.201
                                                     -31.201
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.062
                                                     -0.062
                                                
                                            
                                        
                                    
                                     The FY 2020 request was reduced by $21.074M to account for the availability of prior year execution balances primarily as a result of unrealized SDB II weapon redesign in F35 integration.  Funding also decreases from FY 2019 to FY 2020 as a result of the completion of Developmental Test and transition to Operational Test for SDB II F-18 Integration.
                                
                                 
                                     
                                         1663
                                         SDB II F-18 Integration
                                         
                                             98.371
                                             47.282
                                             31.875
                                             3.947
                                             3.947
                                             8.177
                                             4.581
                                             3.088
                                             3.147
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 53
                                                 40
                                                 18
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Due to continuing delays in the F-35 program, the DON has adjusted the platform integration strategy by inclusion of Small Diameter Bomb II (SDB II) and BRU-55 on F/A-18 E/F to deliver the capability to the warfighter in light of continued F-35 program delays.  This program funds the aircraft software, integration, and testing required to successfully integrate SDB II and BRU-55 on the F/A-18 E/F to meet a FY 2020 Initial Operational Capability (IOC).  In order to meet the IOC, testing will be limited to the F/A-18 E/F midboard stations.  Following midboard station testing, the program will test SDB II and BRU-55 on inboard stations and the SDB II and BRU-61 four-place launcher on midboard and inboard stations.
                                             
                                                 
                                                     F/A-18 Integration
                                                     
                                                         
                                                             47.282
                                                             40
                                                             Complete ground testing, continue Development Test (DT) efforts, and complete OFP software coding, including UAI.  Contract with SDB Prime contractor for 30 SDB Guided Test Vehicles (GTVs), and 10 SDB Captive Carriage Reliability Test (CCRTs) for flight testing.  Conduct wind tunnel testing with SDB II and BRU-55
                                                        
                                                    
                                                     
                                                         
                                                             31.875
                                                             18
                                                             Complete DT efforts for both weapon system and aircraft OFP.  Contract with SDB Prime contractor for 15 SDB JTVs and 3 All Up Rounds (AUR) to support Operational Test which will begin in FY20.
                                                        
                                                         
                                                             3.947
                                                             0
                                                        
                                                         
                                                             3.947
                                                             0
                                                             Execute Operational Test (OT).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from 2019 to 2020 reflects the completion of Developmental Test and transition to Operational Test.
                                                    
                                                
                                            
                                             Integration of SDB II and the BRU-55 is software driven by ground and flight test requirements.
                                             Earned value will be used for the contracted efforts.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     Funding for Boeing includes software coding of Operational Flight Program Build, to include Universal Armament Interface (UAI) and F/A-18 E/F aircraft support required to meet the FY 2020 Initial Operating Capability (IOC). Incremental funding of contract award will support Operational Test (OT) which will begin first quarter FY 2020 as reflected on the R4.  FY 2019 carryover funds will be used for support of FY 2020 efforts.

Funding for SDB II (Raytheon Missile Systems) Prime Contractor includes support of Super Hornet Integration efforts.  Incremental funding of contract award will support Operational Test (OT) which will begin first quarter FY 2020.  FY 2019 carryover funds will be used for support of FY 2020 efforts.


Contract with Raytheon Intelligence Information Systems (RIIS) terminated for convenience 19 October 2017.
                                                     
                                                         
                                                             OFP Development and Support
                                                             SS
                                                             IDIQ
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 52.484
                                                                 
                                                                     7.341
                                                                     2018-01
                                                                
                                                                 
                                                                     6.901
                                                                     2018-11
                                                                
                                                                 
                                                                     0.214
                                                                
                                                                 
                                                                     0.214
                                                                     2019-11
                                                                
                                                                 1.619
                                                                 68.559
                                                                 68.559
                                                            
                                                        
                                                         
                                                             SDB II Prime Contractor Support
                                                             SS
                                                             IDIQ
                                                             Raytheon Missile Systems
                                                             Tuscon, AZ
                                                             
                                                                 9.287
                                                                 
                                                                     13.388
                                                                     2018-06
                                                                
                                                                 
                                                                     7.624
                                                                     2019-02
                                                                
                                                                 
                                                                     0.202
                                                                
                                                                 
                                                                     0.202
                                                                     2020-02
                                                                
                                                                 6.110
                                                                 36.611
                                                                 36.611
                                                            
                                                        
                                                         
                                                             SDB II Integration Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 5.530
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     2.023
                                                                     2018-11
                                                                
                                                                 
                                                                     0.154
                                                                
                                                                 
                                                                     0.154
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SDB II Software Support
                                                             WR
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 14.145
                                                                 
                                                                     19.756
                                                                     2017-11
                                                                
                                                                 
                                                                     2.266
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMM BRU Prime Contractor Support
                                                             SS
                                                             IDIQ
                                                             Raytheon Intelligence Information Systems, Inc.
                                                             Indianapolis, IN
                                                             
                                                                 11.172
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.172
                                                                 11.172
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Incremental funding will support Operational Test (OT) which will begin first quarter FY 2020 as reflected on the R4.
                                                     
                                                         
                                                             Wind Tunnel Test
                                                             MIPR
                                                             various
                                                             various
                                                             
                                                                 4.875
                                                                 
                                                                     3.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.125
                                                            
                                                        
                                                         
                                                             Development Test
                                                             WR
                                                             VX-23
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.947
                                                                     2018-01
                                                                
                                                                 
                                                                     6.597
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test
                                                             WR
                                                             VX-31
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.464
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.277
                                                                
                                                                 
                                                                     3.277
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Wind Tunnel Test
                                                             MIPR
                                                             NASA Ames
                                                             Moffett Field, CA
                                                             
                                                                 0.878
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.878
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604329N_1663_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     F/A-18 E/F SDB II Integration
                                                     
                                                         
                                                             Acquisition Milestones: IOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: OFP Development and Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test Article Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: BRU-55 Inboard Station Testing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: BRU-61 Testing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3072
                                         Small Diameter Bomb (SDB)
                                         439
                                         
                                             216.831
                                             47.451
                                             65.105
                                             46.149
                                             46.149
                                             69.020
                                             51.082
                                             45.097
                                             45.999
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small Diameter Bomb Increment II (SDB II) is an ACAT 1C joint Department of the Air Force (USAF) and Department of the Navy (DON) program, with the USAF as the lead service.  The SDB II increases joint lethality in contested environments.  The SDB can strike a diverse set of targets inside an adversary's air and missile defense networks to destroy mobile platforms through the weather.  With increased loadout, range, and munitions effect the network enabled SDBII enhances close combat lethality in complex terrain and provides a net-centric operations capability.  The BRU-61 is the Universal Armament Interface (UAI) rack used to carry four SDB II's at one time.  The threshold aircraft for the USAF is the F-15E and for the DON are the F-35B and F-35C. 

This Project Unit includes all funding for DoN support on the DoN threshold platforms, F-35B and F-35C.  The USMC requirement to field SDB II on F-35B is in F-35 Operational Flight Plan (OFP) Block 4.1.  The F-35C is being conducted as part of Block 4.2.  Commencing FY 2018, the F-35 integration will be using BRU-61 vice BRU-77 to carry the SDB II.
                                             
                                                 
                                                     SDB II Weapon Support
                                                     Funding provides for SDB II Engineering Manufacturing and Development (EMD) efforts including weapon vendor support (Raytheon Missile Systems - RMS), test assets, and government support.  Test articles were procured in prior years as part of a joint buy with the Air Force for a better priced quantity buy.
                                                     
                                                         
                                                             25.948
                                                             0
                                                             Continue support of EMD and integration of SDB II with F-35B and F-35C.
                                                        
                                                    
                                                     
                                                         
                                                             35.157
                                                             0
                                                             Begin Flight Sciences and Flight Test support and analysis for Development Test (DT).  Testing includes, ejection tests, environmental & loads analysis and release envelope clearance.
                                                        
                                                         
                                                             31.927
                                                             0
                                                        
                                                         
                                                             31.927
                                                             0
                                                             Continue Flight Sciences and Flight Test support and analysis for Development Test (DT).  Testing includes, ejection tests, environmental & loads analysis and release envelope clearance.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 reflects changes in Developmental Test (DT) and related support due to unrealized weapon redesign efforts and availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     JSF Integration
                                                     Funding provided for integration of SDB II on F-35B and F-35C, specifically for Lockheed Martin to develop F-35 Operational Flight Program (OFP) software, flight missions, and support and analysis of missions.
                                                     
                                                         
                                                             21.503
                                                             0
                                                             Increase in the UAI contract to complete the final software testing of UAI into the JSF Operational Flight Program (OFP)and integration of SIL final validation of software functionality.  Increase in Block 4 software to merge UAI software into baseline Block 4 software and modify as necessary.  Begin participation in Block 4 Flight Sciences which conducts aircraft environment test, Ground Vibration, and Jettison testing to prove the weapon can safely separate from the aircraft without damaging the aircraft and establishes weapon carriage and release envelopes.  Implement Bay Modifications to test aircraft in support of flight sciences and test.
                                                        
                                                    
                                                     
                                                         
                                                             29.948
                                                             0
                                                             Conduct F-35 OFP Block 4 Flight Sciences which conducts aircraft environment test, Ground Vibration, and Jettison testing to prove the weapon can safely separate from the aircraft without damaging the aircraft and establishes weapon carriage and release envelopes. Begin DT flights.
                                                        
                                                         
                                                             14.222
                                                             0
                                                        
                                                         
                                                             14.222
                                                             0
                                                             Continue F-35 OFP Block 4 Flight Sciences which conducts aircraft environment test, Ground Vibration, and Jettison testing to prove the weapon can safely separate from the aircraft without damaging the aircraft and establishes weapon carriage and release envelopes. Continue DT flights.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 is due to the completion of Universal Armament Interface (UAI) software coding in FY 2019 and to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE,AF/0604329F
                                                     Small Diameter Bomb
                                                     
                                                         38.979
                                                         73.158
                                                         31.241
                                                         31.241
                                                         17.311
                                                         27.427
                                                         27.927
                                                         28.430
                                                         0.000
                                                         1339.472
                                                    
                                                
                                                 
                                                     MPAF/0207327F
                                                     Small Diameter Bomb
                                                     
                                                         82.705
                                                         72.506
                                                         143.935
                                                         143.935
                                                         336.512
                                                         310.233
                                                         324.740
                                                         0.000
                                                         0.000
                                                         1362.992
                                                    
                                                
                                                 
                                                     WPN/BLI2238
                                                     Small Diameter Bomb II
                                                     
                                                         20.968
                                                         91.272
                                                         118.466
                                                         118.466
                                                         114.710
                                                         116.981
                                                         119.455
                                                         121.840
                                                         74.439
                                                         778.131
                                                    
                                                
                                                 
                                                     APN/BLI0720
                                                     War Consumables
                                                     
                                                         0.000
                                                         0.000
                                                         17.247
                                                         17.247
                                                         17.381
                                                         17.726
                                                         17.820
                                                         18.176
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             SDB II Lots 1-3 are USAF only procurements.  The DON procurements begin with Lot 4 in FY 2018.  

APN funding is the BRU-61 line within the 0720 BLI.
                                             The SDB II acquisition strategy was to conduct a full and open competition to select up to two contractors to compete during a planned 42-month risk reduction phase prior to entering EMD.  This competition began April 17, 2006 with the signature of contracts to the competing contractors: 1) Raytheon and 2) the team of Boeing and Lockheed Martin.  A Fixed Price Incentive Firm Target type contract for EMD, including Firm Fixed Price procurement options for Lots 1-3 was awarded to Raytheon August 9, 2010.  Lots 4 & 5 are included in the contract, but are Not-To-Exceed options.   Milestone C was approved 4 June 2015, with Lot 1 (Air Force only) awarded 12 June 2015.  Lot 4 is the first DoN procurement and was awarded April 2018 for 90 DoN weapons.  Lot 5 was awarded 18 December 2018 for 750 DoN weapons.

The Navy funding will support Navy-unique efforts for SDB Increment II, such as aircraft integration, ship suitability, studies and analysis, and program management and government in-house support.  These efforts will be performed on several cost-type contracts or through cost reimbursable work requests to government activities and contractors.
                                             Earned value management has been implemented on the EMD contract with Raytheon.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Primary Hardware Development to Raytheon in Tucson, AZ reflects the SDB II prime contractor and includes test assets and contractor costs to support F-35 integration.  
Funding for Lockheed Martin F-35 includes Associate Contractor Agreements (ACA), bay modifications, logistics efforts, and adapter hardware.  It does not include OFP, UAI software coding, nor test missions which are represented in Support and Test sections, respectively.  
Funding to Boeing for BRU-61 modifications required to carry SDB II on Navy and Marine Corps aircraft.  Prior year efforts were to provide data and support to the BRU-77 contractor.
                                                     
                                                         
                                                             Primary Hardware Development - SDB II EMD
                                                             C
                                                             FPIF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 38.114
                                                                 
                                                                     24.002
                                                                     2018-03
                                                                
                                                                 
                                                                     20.147
                                                                     2019-03
                                                                
                                                                 
                                                                     10.754
                                                                
                                                                 
                                                                     10.754
                                                                     2020-03
                                                                
                                                                 27.621
                                                                 120.638
                                                                 120.638
                                                            
                                                        
                                                         
                                                             Aircraft Integration - JSF
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 36.825
                                                                 
                                                                     3.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.163
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 39.988
                                                                 39.988
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.238
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.238
                                                            
                                                        
                                                         
                                                             Hardware Development - BRU-61
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Charles, MO
                                                             
                                                                 4.259
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-03
                                                                
                                                                 
                                                                     7.000
                                                                
                                                                 
                                                                     7.000
                                                                     2020-03
                                                                
                                                                 13.000
                                                                 29.259
                                                                 29.259
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Studies and Analyses include Navy activities to define Concept of Operations (CONOPS) and better define Navy-specific and interoperability requirements, such as weapon data link advanced concept technology demonstration, seeker trade studies, and data link trade studies.  Prior year Software Development efforts are in support of JSuW Joint Capability Technology Demonstrations incorporation of J.11 Message Set into Strike Weapons and Weapon Data Link Network efforts.  

Software Development for F-35 is the UAI, OFP, and mission planning which supports the SDB II program.
                                                     
                                                         
                                                             Software Development - JSF
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 30.525
                                                                 
                                                                     4.677
                                                                     2018-01
                                                                
                                                                 
                                                                     11.046
                                                                     2019-01
                                                                
                                                                 
                                                                     12.843
                                                                
                                                                 
                                                                     12.843
                                                                     2020-01
                                                                
                                                                 33.673
                                                                 92.764
                                                                 92.764
                                                            
                                                        
                                                         
                                                             Prior year Support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.410
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.410
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental Test (DT) and Operational Test (OT) include all aspects of the weapon system - SDB II, BRU-61, and F-35B and F-35C aircraft OFP.    
Developmental Test squadrons and locations for F-35B and F-35C are still uncertain as squadrons are being established.  Incremental funding of contract awards will support Developmental Test (DT) which begins in the fourth quarter FY 2019 as reflected on the R4.

Raytheon will perform Captive Flight Test (CFT) to gather seeker data to be used during DT.  The Air Force conducted CFT prior to F-15 DT.

Operational test is scheduled to begin in FY 2021 to support FY 2022 IOC.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.717
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.842
                                                                     2018-11
                                                                
                                                                 
                                                                     7.093
                                                                
                                                                 
                                                                     7.093
                                                                     2019-11
                                                                
                                                                 21.002
                                                                 40.654
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation - SDBII
                                                             WR
                                                             COMOPTEVFOR
                                                             China Lake, CA
                                                             
                                                                 1.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 23.959
                                                                 24.969
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation - SDB II
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     1.907
                                                                     2018-03
                                                                
                                                                 
                                                                     14.739
                                                                     2019-03
                                                                
                                                                 
                                                                     3.517
                                                                
                                                                 
                                                                     3.517
                                                                     2020-03
                                                                
                                                                 7.782
                                                                 27.945
                                                                 27.945
                                                            
                                                        
                                                         
                                                             Prior Year T&E cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.049
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.049
                                                            
                                                        
                                                         
                                                             RMS Flight Test Support
                                                             C
                                                             CPFF
                                                             Raytheon Missile Systems
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     4.273
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.273
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Increase in FY 2019 for government support provides support for Development Test which is scheduled to begin fourth quarter FY 2019.
                                                     
                                                         
                                                             Contractor Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.877
                                                                 
                                                                     0.772
                                                                     2017-11
                                                                
                                                                 
                                                                     0.691
                                                                     2018-11
                                                                
                                                                 
                                                                     0.457
                                                                
                                                                 
                                                                     0.457
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             NAWC WD
                                                             China Lake,CA
                                                             
                                                                 33.662
                                                                 
                                                                     3.702
                                                                     2017-11
                                                                
                                                                 
                                                                     2.422
                                                                     2018-11
                                                                
                                                                 
                                                                     2.725
                                                                
                                                                 
                                                                     2.725
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 11.993
                                                                 
                                                                     2.547
                                                                     2017-11
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 12.891
                                                                 
                                                                     2.532
                                                                     2017-11
                                                                
                                                                 
                                                                     2.225
                                                                     2018-11
                                                                
                                                                 
                                                                     1.555
                                                                
                                                                 
                                                                     1.555
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 2.261
                                                                 
                                                                     0.039
                                                                     2017-10
                                                                
                                                                 
                                                                     0.080
                                                                     2018-10
                                                                
                                                                 
                                                                     0.080
                                                                
                                                                 
                                                                     0.080
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604329N_3072_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Small Diameter Bomb II
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: F-35 IOC
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Engineering Manufacturing and Development (EMD)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Universal Armament Interface (UAI): F-35 OFP Software Coding
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Test Asset Deliveries/Developmental Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 4 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 5 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 6 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 7 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 8 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 9 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 10 Award (AF and DoN)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 2 Del (AF only 250 units)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 3 Del (AF only 312 units)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 4 Del (AF 460; DoN 90 units)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 5 Del (AF 300; DoN 750 units)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 6 Del (AF 740; DoN 750 units)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 7 Del (AF 2,160; DoN 750 units)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 8 Del (AF 2,160; DoN 750 units)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Lot 9 Del (AF 2,160; DoN 750 units)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3082
                                         JMM BRU
                                         
                                             49.353
                                             4.553
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             53.906
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Joint Miniature Munitions Bomb Rack Unit (JMM BRU) is an Air Force (AF) led ACAT III program.  It is required for the Department of the Navy's (DON) carriage of the SDB II weapon in the internal bay of the F-35B and F-35C and operation in the DON environment.  The SDB II Capability Development Document (CDD) states that SDB II must be operable on the Miniature Munitions Smart Rack BRU-61/A.  The BRU-61/A, currently in sustainment for the AF, does not meet the needs to operate with SDB II within the F-35 internal bay in the DON environment.  The JMM BRU (BRU-77) fills the capability gap required by the DON.  Efforts include development of a dual power capability to meet the SDB II operating environment on the F-35.  The USMC requirement to field SDB II on F-35B is in F-35 Operational Flight Plan (OFP) Block 4.1.  The F-35C is being conducted as part of Block 4.2.

The BRU-77 contract was terminated for convenience 19 Oct 2017.  FY 2018 funding remains for termination costs.  The requirement will now be supported by BRU-61 budgeted within PU 3072.
                                             
                                                 
                                                     Joint Miniature Munitions Bomb Rack (JMM BRU) Prime Contractor
                                                     Prime Contractor Support of JMM BRU (BRU-77) TD/EMD contract.
                                                     
                                                         
                                                             4.553
                                                             0
                                                             Contract with Raytheon was terminated 19 Oct 2017.  Funds remain for contract termination costs.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The JMM BRU is an Air Force led ACAT III program.  Competitive source selection conducted with Technology Development contract award 3QFY 2013.  Milestone B was completed and Engineering, Manufacturing, and Development (EMD) contract awarded 4QFY 2015.
                                             Earned value management is being implemented on the TD/EMD contract.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     JMM BRU contract with Raytheon Intelligence Information Systems (RIIS, formerly RTSC) was terminated for convenience 19 October 2017.  FY 2018 funding remains for contract termination costs.
                                                     
                                                         
                                                             Joint Miniature Munitions Bomb Rack Unit (JMM BRU)
                                                             C
                                                             FPIF
                                                             Raytheon Technical Services Company LLC
                                                             Indianapolis, IN
                                                             
                                                                 26.245
                                                                 
                                                                     4.553
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 30.798
                                                                 30.798
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     JMM BRU contract with Raytheon Intelligence Information Systems (RIIS, formerly RTSC) was terminated for convenience 19 October 2017.  FY 2018 funding remains for contract termination costs.
                                                     
                                                         
                                                             CAATS
                                                             Various
                                                             NAWC AD
                                                             Lakehurst
                                                             
                                                                 2.517
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.517
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     JMM BRU contract with Raytheon Intelligence Information Systems (RIIS, formerly RTSC) was terminated for convenience 19 October 2017.  FY 2018 funding remains for contract termination costs.
                                                     
                                                         
                                                             Flight Test
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     JMM BRU contract with Raytheon Intelligence Information Systems (RIIS, formerly RTSC) was terminated for convenience 19 October 2017.  FY 2018 funding remains for contract termination costs.
                                                     
                                                         
                                                             Government Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.591
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.591
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604329N_3082_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3082
                                                     
                                                         
                                                             JMM BRU: Termination for Convenience
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604366N
                                 Standard Missile Improvements
                                 122
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     2461.493
                                     114.802
                                     190.881
                                     232.391
                                     232.391
                                     241.362
                                     174.235
                                     56.613
                                     27.327
                                     Continuing
                                     Continuing
                                
                                 STANDARD Missile (SM) is Navy's premier Anti-Air Warfare (AAW) missile, providing both area defense for the Fleet and self-defense for individual AEGIS CGs and DDGs, as required by the Joint Theater Air Missile Defense (TAMD), Mission Need Statement (MNS), Defense Planning Guidance (DPG), Quadrennial Defense Review (QDR), and Ship Class AAW Self Defense Capstone Requirements Document. SM-6 provides an air defense force multiplier to the U.S. Navy to greatly expand the AWS battlespace. Combining a modified AMRAAM active seeker onto the proven STANDARD Missile airframe, SM-6 provides an extended range (ER) anti-air warfare capability both over sea and overland. This low-risk approach relying on non-developmental items supported an FY 2011 Initial Operating Capability. With integrated fire control support, 
SM-6 BLK I ER provides the Navy with an increased battlespace against Anti-Air Warfare (AAW) threats over-the-horizon.
                                 
                                     
                                         158.578
                                         165.881
                                         93.175
                                         93.175
                                    
                                     
                                         114.802
                                         190.881
                                         232.391
                                         232.391
                                    
                                     
                                         -43.776
                                         25.000
                                         139.216
                                         139.216
                                    
                                     
                                         
                                             25.000
                                        
                                         
                                             -2.000
                                             0.000
                                        
                                         
                                             -3.576
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     141.331
                                                     141.331
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.115
                                                     -2.115
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -38.200
                                                
                                            
                                        
                                    
                                     Proj 0439: 
The FY 2020 funding request was reduced by ($3.0M) to account for the availability of prior year execution balances.  

Project 2063:
FY 2020 reflects an increase for SM-6 BLK IB which provides funding for rocket motor prototyping and development and AUR integration and testing ($116.7M).
 
Project 3092: 
FY 2020 reflects an increase for the SM-6 Electronic Unit Obsolescence-Upgrade which provides funding to support development, design, and testing of new EU hardware for SM-6 BLK 1A.  The current EU contains obsolete components that are no longer procurable ($34.2M).  The FY 2020 funding request was reduced by ($6.569M) to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         0439
                                         Standard Missile Improvement
                                         
                                             1170.827
                                             24.270
                                             110.058
                                             82.533
                                             82.533
                                             68.054
                                             46.561
                                             15.868
                                             10.601
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Missile Integration with Air and Missile Defense S-Band Radar (AMDR-S) for DDG 51 Flight III ships, and with other platforms/Combat System baselines, will include requirements review/updates and analysis, verification; technical documentation, design review and working group SME support, missile/radar integration, missile test hardware procurement, risk assessment, safety, test and evaluation planning, analysis, and data collection.  Deliverables include interface control documents (ICDs) changes, missile specifications changes, and engineering documents updates to support AEGIS Configuration Baseline (ACB) 20 IPR Process (FY 18-21) Engineering Development Model (EDM) testing (FY 2016-2020); Combat Systems Engineering Development Site (CSEDS) , Moorestown, New Jersey Combat System/missile integration testing  at PMRF/ARDEL Kauai, HI (FY 2018-2020); Waterfront Integration Testing (WIT) FY 2022 and ACB 20 for DDG 51 FLT III Electromagnetic Environmental Effects (E3) and Hazard of Electromagnetic Radiation to Ordnance (HERO) Testing,  analysis, and reports.  

SM-2 BLK IIIC, formerly STANDARD Missile-2 Improvements, engineering changes funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components as well as performance improvements to address emerging threats.  Analysis will include evaluation of transition to an active seeker baseline leveraging the investment made with the SM-6 BLK I and ESSM Block II missiles. Initial funding is for the requirements generation, risk reduction/mitigation, and documentation leading to the commencement of the obsolescence project. Capability improvements: Enhanced stream-raid performance against numerous threats via target resolution and missile/target pairing logic, over-the-horizon capability for increased depth of fire, enhanced capability against electronic attack, improved firepower due to decreased dependence on illuminators, and enhanced fuzing.  The program has been designated an Accelerated Acquisition (AA) program by the CNO/ASN RDA on November 14, 2017. The program schedule will be shifted to reflect the change in process. Initial Capability (IC) planned for Q2FY2023.
                                             
                                                 
                                                     SM-2 BLK IIIC  (formerly Standard Missile-2 Improvement)
                                                     
                                                         
                                                             13.221
                                                             0
                                                             Completed Preliminary Design Review (PDR) for Jet Tab Assembly (JTA) (critical path item).  Refined Modeling & Simulation tools, develop hardware modification tasks and performed Guidance navigational control (GNC) design tasks, Performed wind tunnel testing to lock in/validate accuracy and precision of models.  Identified changes to canister electronic and mechanical interface change documents. Began the design and validation of new hardware (i.e jet tab assemblies, Dorsal fins, and hybrid control surface assembly) required to meet medium range requirements.  Conducted risk reduction/mitigation activities to clearly identify and reduce risk.  Continued efforts for a completion contract for the project with the prime contractor.  Continued Insensitive Munitions (IM) effort to enhance the safety and reaction of our weapons including preliminary design efforts for a single pulse Electronic Ignition Safety Device (EISD), potentially for MK-104 dual thrust rocket motor (DTRM) in an emergent SM-2 improvements effort.
                                                        
                                                    
                                                     
                                                         
                                                             99.177
                                                             0
                                                             Awarded Engineering Manufacturing and Development (EMD) contract. Perform and support WSESRBs.  Perform Jet tab assemblies, Hybrid control surface assembly and dorsal fins prototype testing to verify design.  Continue Vertical Launch System (VLS) and canister development efforts. Begin VLS software testing. Continue AUR component development and testing, as well as missile software development.  Qualify Insensitive Munitions (IM) efforts that enhance the safety and reaction of our weapons for a single pulse Electronic Ignition Safety Device (EISD).
                                                        
                                                         
                                                             71.910
                                                             0
                                                        
                                                         
                                                             71.910
                                                             0
                                                             Prepare for and support a Rapid Fielding Decision (RFD).  Perform and support WSESRBs. Continue Jet tab assembly, hybrid control surface assembly, and dorsal fin testing to verify design. Continue Vertical Launch System (VLS) and canister development efforts. Continue missile software development and AEGIS integration. Make preparations for Controlled Test Vehicle 1 (CTV-1) flight test at White Sands Missile Range (WSMR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in FY 2020 is due to the SM-2 BLK IIIC (formerly SM-2 Improvements) program purchasing the majority of test hardware and test equipment in FY2019. In FY2020, development and testing for the program will continue,
but most of the items procured in FY2019.  The FY2020 funding request was reduced by ($3.000) million to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     Air and Missile Defense Radar (AMDR) Integration & Test
                                                     
                                                         
                                                             11.049
                                                             0
                                                             Provided Principal for Safety (PFS) and systems safety engineering support. Interfaced with Weapon System Explosive Safety Review Board (WSESRB) board members and review safety documentation as required. Continued to support and conduct early stage radar/Combat System/Missile integration/risk reduction testing with Missile Communication Test Set (MCTS)/Missile Simulator Unit (MSU) at the RIDS, Sudbury Facility or ARDEL/PMRF. Conducted E3/HERO analysis and supported field activity E3/HERO data requests.  Developed, integrated, and tested ET-17 solution to address missile combat system interface and cyber security requirements.  Conducted planning and configured SM-6 Internal Missile Initializer and Power Supply (IMIPS) Inert Operating Missile (IOM) in preparation for land based testing at Combat System Engineering Development Site (CSEDS) in FY 19. Supported verification analysis; technical documentation updates, special studies, design review and working group SME support, risk assessment, safety, test and evaluation planning, analysis, and data collection.  Prepared for and supported ACB 20 PDR and addressed Missile/ET17 related activities.
                                                        
                                                    
                                                     
                                                         
                                                             10.881
                                                             0
                                                             Continue conducting E3/HERO analysis and qualification testing. Conduct E3 test using inert operational missile with SPY-6 engineering development model array. Continue to develop, integrate, test and implement ET-17 solutions to address missile/CS interface.  Prepare for and support ACB 20 IPR process and continue to address missile/ET-17 related actions.  Continue to attend and support missile FLT III Ordnance EMI/HERO issue mitigation test and analysis.
                                                        
                                                         
                                                             10.623
                                                             0
                                                        
                                                         
                                                             10.623
                                                             0
                                                             Plan and support missile radar and combat system (CS) testing using IOM/VOM with AEGIS combat system using SPY-6 at SCSC, Surface Combat System Center Wallops Island.  Continue to integrate and implement ET-17 solutions HERO Issue testing as required.  Support ACB 20 IPR Process.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 decrease is due to control cost by the missile test program in FY 2020 by aligning with the Combat System Test Program.
                                                    
                                                
                                            
                                             Engineering and integration testing for SM-2 BLK IIIC (formerly SM-2 Improvements) in FY 2017-FY 2023 to support Developmental Test in FY 2021 and continue follow-on ship integration and design update effort in FY 2022.
                                             Perform E3/HERO design, analyses, and E3/HERO qualification tests for AMDR in FY 2017-2019.

AMDR MCTS/MSU Uplink/Downlink testing is planned for FY 2017/2019. 

AMDR IOM, MSU, or VOM testing is planned for FY2019-2021.

Combat System Integration for AMDR is planned for FY2020-2021

Waterfront Integration Testing for AMDR is planned for FY2021/2022.

AMDR ET-17 MSLEX 4Q2023

SM-2 BLK IIIC (SM-2 Improvements) Preliminary Design IPR in FY2019.

SM-2 BLK IIIC (SM-2 Improvements) Software systems Safety Technical Review  Panel (SSSTRP) in FY2018.

SM-2 BLK IIIC (SM-2 Improvements) Weapons System Explosive Safety Review Board (WSESRB) in FY2019.

SM-2 BLK IIIC (SM-2 Improvements) Developmental Test in FY2022.

SM-2 BLK IIIC (SM-2 Improvements) Obtain Initial Capability approval in FY 2023.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Design and Analysis1
                                                             C
                                                             CPFF
                                                             RAYTHEON
                                                             Tucson, AZ
                                                             
                                                                 305.509
                                                                 
                                                                     13.103
                                                                     2017-11
                                                                
                                                                 
                                                                     75.162
                                                                     2018-11
                                                                
                                                                 
                                                                     50.286
                                                                
                                                                 
                                                                     50.286
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Analysis2
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 11.906
                                                                 
                                                                     3.955
                                                                     2017-11
                                                                
                                                                 
                                                                     6.308
                                                                     2018-11
                                                                
                                                                 
                                                                     5.700
                                                                
                                                                 
                                                                     5.700
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 27.869
                                                            
                                                        
                                                         
                                                             Design and Analysis3
                                                             MIPR
                                                             MIT/Lin Lab
                                                             Lexington, MA
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Design and Analysis4
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 789.605
                                                                 
                                                                     1.212
                                                                     2017-11
                                                                
                                                                 
                                                                     1.125
                                                                     2018-11
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 792.222
                                                            
                                                        
                                                         
                                                             Design and Analysis5
                                                             WR
                                                             NSWC
                                                             Indian Head
                                                             
                                                                 0.940
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.059
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.999
                                                            
                                                        
                                                         
                                                             Design and Analysis6
                                                             WR
                                                             NAWC
                                                             China Lake
                                                             
                                                                 5.029
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     0.315
                                                                     2018-11
                                                                
                                                                 
                                                                     0.165
                                                                
                                                                 
                                                                     0.165
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.109
                                                            
                                                        
                                                         
                                                             Design and Analysis7
                                                             Various
                                                             LOCKHEED MARTIN
                                                             Moorestown, NJ
                                                             
                                                                 17.775
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.775
                                                            
                                                        
                                                         
                                                             Design and Analysis8
                                                             WR
                                                             CNO
                                                             Washington, DC
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                         
                                                             Design and Analysis9
                                                             WR
                                                             CMDP
                                                             Phoenix, AZ
                                                             
                                                                 4.795
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.795
                                                            
                                                        
                                                         
                                                             Design and Analysis11
                                                             WR
                                                             NSWC
                                                             Crane
                                                             
                                                                 0.257
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.257
                                                            
                                                        
                                                         
                                                             Design and Analysis12
                                                             WR
                                                             DOI&CNAP
                                                             Washington, DC
                                                             
                                                                 0.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.487
                                                            
                                                        
                                                         
                                                             Design and Analysis13
                                                             WR
                                                             COMPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.200
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.160
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.460
                                                            
                                                        
                                                         
                                                             Design and Analysis14
                                                             C
                                                             CPFF
                                                             LOCKHEED MARTIN
                                                             Moorestown, NJ
                                                             
                                                                 2.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Design and Analysis15
                                                             WR
                                                             CARDEROCK
                                                             Bethesda, MD
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.030
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.080
                                                            
                                                        
                                                         
                                                             Design and Analysis16
                                                             WR
                                                             NWAS
                                                             Corona
                                                             
                                                                 0.936
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.125
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.561
                                                            
                                                        
                                                         
                                                             Design and Analysis17
                                                             C
                                                             CPFF
                                                             CORVID
                                                             Mooresville, NC
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Design and Analysis18
                                                             C
                                                             CPFF
                                                             BAE
                                                             Rockville, MD
                                                             
                                                                 0.172
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.140
                                                                     2019-01
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.472
                                                            
                                                        
                                                         
                                                             Design and Analysis19
                                                             MIPR
                                                             MDA
                                                             Dahlgren,VA
                                                             
                                                                 1.257
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.257
                                                            
                                                        
                                                         
                                                             Design and Analysis20
                                                             WR
                                                             IWS3D
                                                             ARLINGTON, VA
                                                             
                                                                 1.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Design and Analysis21
                                                             WR
                                                             VARIOUS
                                                             IWS  (IWS 1)
                                                             
                                                                 17.281
                                                                 
                                                                     1.010
                                                                     2017-11
                                                                
                                                                 
                                                                     14.447
                                                                     2018-11
                                                                
                                                                 
                                                                     12.608
                                                                
                                                                 
                                                                     12.608
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 45.346
                                                            
                                                        
                                                         
                                                             Design and Analysis22
                                                             WR
                                                             IWS3L
                                                             Arlington, Va
                                                             
                                                                 0.000
                                                                 
                                                                     2.250
                                                                     2017-11
                                                                
                                                                 
                                                                     8.600
                                                                     2018-11
                                                                
                                                                 
                                                                     4.375
                                                                
                                                                 
                                                                     4.375
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 15.225
                                                            
                                                        
                                                         
                                                             Design and Analysis23
                                                             WR
                                                             NSWC
                                                             PHD
                                                             
                                                                 0.000
                                                                 
                                                                     0.684
                                                                     2017-11
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.759
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION1
                                                             WR
                                                             NSWC
                                                             Port Hueneme
                                                             
                                                                 0.185
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.185
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION2
                                                             WR
                                                             WSMR
                                                             New Mexico
                                                             
                                                                 1.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.030
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.630
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION3
                                                             WR
                                                             NAWC
                                                             Pt Mugu
                                                             
                                                                 0.098
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.098
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION4
                                                             WR
                                                             PMRF
                                                             Hawaii
                                                             
                                                                 0.338
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.338
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION5
                                                             WR
                                                             NSWC
                                                             PHD/Techrep
                                                             
                                                                 0.567
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.567
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION6
                                                             SS
                                                             CPFF
                                                             RAYTHEON
                                                             Tucson, Az
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.695
                                                                
                                                                 
                                                                     1.695
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.695
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION7
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, Md
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.519
                                                                
                                                                 
                                                                     0.519
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.519
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION7
                                                             C
                                                             CPIF
                                                             VARIOUS
                                                             IWS  (IWS 1)
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.372
                                                                
                                                                 
                                                                     2.372
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.372
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TEST & EVALUATION7
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.248
                                                                
                                                                 
                                                                     0.248
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.248
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             CONTRACTOR ENGINEERING SUPPORT
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 2.630
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.630
                                                            
                                                        
                                                         
                                                             PROGRAM MANAGEMENT SUPPORT
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 5.214
                                                                 
                                                                     0.796
                                                                     2017-11
                                                                
                                                                 
                                                                     3.402
                                                                     2018-11
                                                                
                                                                 
                                                                     3.105
                                                                
                                                                 
                                                                     3.105
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 12.517
                                                            
                                                        
                                                         
                                                             TRAVEL
                                                             Allot
                                                             IWS3
                                                             Arlington, VA
                                                             
                                                                 0.336
                                                                 
                                                                     0.060
                                                                     2017-11
                                                                
                                                                 
                                                                     0.080
                                                                     2018-11
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.496
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0439
                                                     
                                                         
                                                             JUWL Software Systems Safety Technical Review Panel 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JUWL Weapon Systems Explosive Safety Review Board 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JUWL IOC
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AMDR Land Based Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AMDR DT/OT
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AMDR DDG 51 FLT III IOC
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AMDR ET-17 MSLEX During CSSQT
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AMDR WIT
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AMDR HERO Testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AMDR Test Planning
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AMDR WIT 2
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) Preliminary Design IPR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC  Weapon Systems Explosive Safety Review Board
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Weapon Systems Explosive Safety Review Board  2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) Critical Design IPR
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Software Systems Safety Technical Review Panel
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Weapon Systems Explosive Safety Review Board  3
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Software Systems Safety Technical Review Panel  2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) CTV/GTV
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Weapon Systems Explosive Safety Review Board  4
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) DT-1/2
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) System Verification Review
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC (formerly SM-2 Improvements) Initial Capability
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Software Systems Safety Technical Review Panel  3
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SM-2 BLK IIIC Software Systems Safety Technical Review Panel  4
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2063
                                         SM-6 Blk IB
                                         
                                             0.000
                                             0.000
                                             0.000
                                             116.700
                                             116.700
                                             138.700
                                             95.500
                                             24.300
                                             3.700
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program leverages existing missile technology and advanced missile technology from the Phase 1A RPED rocket motor effort completing in FY 19. It aligns with the STANDARD Missile roadmap and takes advantage of the Navy's investment in the AEGIS Weapon System (AWS). This missile will provide an extended range capability for SM-6 and will be a key contributor to the protection of Joint U.S. Forces, in support of the 2018 National Defense Strategy. SM-6 Block IB addresses valid Joint, Fleet, and Navy Urgent Operational Needs and existing, JROC-approved requirements.

The Accelerated Acquisition Board of Directors (AA BoD) met on 17 January 2018 and approved the designation of the SM-6 Block IB Phase IA as a Rapid Prototyping, Experimentation and Demonstration (RPED) project. This designation acknowledged the requirement to expedite the development, acquisition and fielding of the SM-6 Block IB to Naval Forces.  The AA BoD met 9 November 2018 and directed SM-6 BLKIB to commence All Up Round prototyping (Phase IB).
                                             
                                                 
                                                     SM-6 BLK IB
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             116.700
                                                             0
                                                        
                                                         
                                                             116.700
                                                             0
                                                             RDTEN funding for 21-inch rocket motor will inform Engineering and Manufacturing Development (EMD) for a fully qualified system. Design, fabricate, test and qualification of multiple 21-inch diameter rocket motor prototypes. Fund design study contracts for a new 21-inch rocket motor and missile steering control section. Conduct technical, schedule, and cost analyses for the integration of a new 21-inch rocket motor, a new steering control section (SCS), and modified control surface areas (CSA) to be integrated with existing components of the SM-6 Block IA missile. Develop preliminary design of a modified Power Conditioning & Telemetry (PC&T) transition section and conduct associated design trade studies. Conduct thermal analyses for all non-developmental components, and design and develop a new All-Up-Round (AUR) Thermal Protection System (TPS).  Identify and implement design modifications to the Vertical Launch System (VLS) Mk 29 canister. Plan and execute combat systems integration and testing. Update all associated design and interface specifications as necessary. Update the tactical simulation, guidance navigation and control, autopilot algorithms and digital signal processing for the SM-6 Block IB AUR. Coordinate efforts with the NAVSEA/NOSSA to obtain required qualifications and system safety certifications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 20 increase is for SM-6 BLK IB program which provides funding for rocket motor prototyping and development and AUR integration and testing.
                                                    
                                                
                                            
                                             SM-6 Block IB Acquisition Strategy in development.
                                             Upcoming milestones:
- CDR FY20
- SM-6 BLK IB LRIP FY21
- Control Test Vehicle events (CTV) (2) 2QFY21, 4QFY21
- Guided Test Vehicle events (GTV) (2) 2QFY22, 4QFY22
- Developmental Test and Evaluation (DT&E) event (1) 1QFY23
- DT&E/Operational Test and Evaluation (OT&E)(DT/OT) event (1) 2QFY23
- Initial Capability (IC) FY23
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Line 6 is an open competition for the Rocket Motor, Steering Control System and the Control Surface Assembly.
                                                     
                                                         
                                                             Design and Analysis
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.336
                                                                
                                                                 
                                                                     9.336
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Analysis
                                                             WR
                                                             NAWC WD
                                                             China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.336
                                                                
                                                                 
                                                                     9.336
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Analysis
                                                             WR
                                                             NSWC
                                                             Indian Head
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.668
                                                                
                                                                 
                                                                     4.668
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Analysis
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     48.314
                                                                
                                                                 
                                                                     48.314
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design and Analysis
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     29.875
                                                                
                                                                 
                                                                     29.875
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Developmental Test and Evaluation
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.167
                                                                
                                                                 
                                                                     1.167
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             WR
                                                             NAWC WD
                                                             China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.167
                                                                
                                                                 
                                                                     1.167
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             WR
                                                             NSWC
                                                             Port Hueneme
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.501
                                                                
                                                                 
                                                                     3.501
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.835
                                                                
                                                                 
                                                                     5.835
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.501
                                                                
                                                                 
                                                                     3.501
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2063
                                                     
                                                         
                                                             Control Test Vehicle events (CTV) (2)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Guided Test Vehicle events (GTV) (2)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation (DT&E) event (1)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             DT&E/Operational Test and Evaluation (OT&E)(DT/OT) event (1)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Wind Testing Tunnel
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Fuze and Initiation Systems Technical Review Panel (1)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Systems Safety Technical Review Panel  (1)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Weapon Systems Explosive Safety Review Board  (1)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Fuze and Initiation Systems Technical Review Panel  (2)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Systems Safety Technical Review Panel  (2)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Weapon Systems Explosive Safety Review Board  (2)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Weapon Systems Explosive Safety Review Board  (3)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3092
                                         Standard Missile 6 Program
                                         
                                             1290.666
                                             90.532
                                             55.823
                                             33.158
                                             33.158
                                             34.608
                                             32.174
                                             16.445
                                             13.026
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program leverages existing missile technology and advanced missile technology. It aligns missile technology roadmaps across the services (NAVSEA, NAVAIR, USAF, USMC and USA) and missile variants within the services, taking advantage of the Navy's investment in the AEGIS Weapons System (AWS), Cooperative Engagement Capability (CEC), and airborne early warning systems. This missile will provide an extended range engagement capability to provide the air superiority and the umbrella of protection for joint U.S. forces and allies against the full spectrum of manned-fixed and rotary-wing aircraft, unmanned aerial vehicles, and land attack and anti-ship cruise missiles in flight.  This missile contributes to the continuous protection of forward deployed ground maneuver forces as well as theater rear assets supporting mission requirements discussed in the National Security Strategy (NSS), Secretary of Defense National Defense Strategy (NDS), Chairman of the Joint Chiefs' National Military Strategy (NMS),  Capstone Concept for Joint Operations (CCJO), Joint Requirements Oversight Council (JROC) Integrated Air and Missile Defense (IAMD) Initial Capability Document (ICD), the JROC IAMD Joint Integrating Concept (JIC), JROC IAMD Operational Concept; the Theater and Air Missile Defense ICD (TAMD MDA-ICD), the Chairman of the Joint Chiefs of Staff Joint IAMD Vision 2020/2030 and the Joint Publication 3-01 Countering Air and Missile Threats; the Navy's Integrated Fire Control Naval Integrating Capability Concept (NIFC-NICC), the JROC Operational Requirements  Document (ORD) for SM-6 BLK 1, and the JROC SM-6 Capability Production Document.

SM-6 portion of Joint and Naval Integrated Fire Control (IFC) is to support the integration, land-based and at-sea test, and analysis in support of the NIFC-CA test and evaluation strategy. NIFC-CA Increment 1 was successfully executed between 2009 and 2015.   NIFC-CA Increment 2 commenced in FY 16 and will be tested in FY19 and FY20.  It integrates sensor improvements, SM-6 BLK IA, CEC and AWS ACB 16 into an advanced from the sea (FTS) Kill chain. Efforts include support for the WSMR upgrade, Trackex events, Integration Events and Live Fire test at land based and at-sea tests.  

Future Capabilities Demonstration project supports systems engineering, SM demonstrations, captive flight tests, data collection, and analysis tasks to develop and demonstrate new capabilities for the SM-6 Missile.  These capabilities directly support high priority mission requirements requested by Combatant Commanders.  Additional details are held at a higher classification. 

SM-6 System Engineering and Flight Test supports the development of the next guidance section software configuration.  This includes the research, development, test and evaluation necessary to incorporate the software in production missiles.

STANDARD Missile 6 Electronics Unit funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components. Funding will be combined with Missile Defense Agency funding for a shared approach to obsolescence and improved capability in defense of the sea base. Initial funding is for the requirements generation, risk reduction/mitigation, and establishment of development facilities necessary for the commencement of the obsolescence project. Capability improvements are limited to those required by Missile Defense Agency. The Missile Defense Agency is the contracting office and expect a RFP issued in Q4FY18 with contract award in Q2FY19.
                                             
                                                 
                                                     Electronics Unit (EU) Obsolescence-Upgrade
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             26.905
                                                             0
                                                        
                                                         
                                                             26.905
                                                             0
                                                             Conduct a system level PDR and then design, integrate and begin qualification on hardware. Develop tactical software and simulations. Begin planning and execution of captive flight test campaign to characterize performance and refine missile tactical software and simulation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 20 increase is for SM-6 Electronic Unit (EU) Obsolescence-Upgrade program iniation which provides funding to support development, design, and testing of new EU hardware for SM-6 BLK 1A.  The current EU contains obsolete components that are no longer procurable.  The FY2020 funding request was reduced ($6.569M) to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     SM-6 System Engineering and Flight Test Support
                                                     
                                                         
                                                             6.018
                                                             0
                                                             Supported AEGIS Speed to Capability (ASToC) efforts, Combat System Ship Qualifications Trials (CSSQTs), and Fleet firings.  Conducted ongoing assessments of capabilities against emerging threats.  Collected data, performance analysis, and reliability assessments.  Completed formal qualification testing for missile software updates for SM 6 BLK I and began planning SWA flight test.
                                                        
                                                    
                                                     
                                                         
                                                             5.500
                                                             0
                                                             Prepare SM-6 BLKI software engineering change proposal for review and approval.  Conduct follow on regression test.  Perform a flight test, for the collection of data, performance and analysis, and reliability assessments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in FY 2020 corresponds to completion of software development activities and transition to production.
                                                    
                                                
                                                 
                                                     Naval Integrated Fire Control - Counter Air (NIFC-CA)
                                                     
                                                         
                                                             6.018
                                                             0
                                                             Continued supporting Increment 2 System of System (SoS) integration and test activities associated with the WSMR Desert Ship Upgrade.  Continued integrating SM-6 6DoF updates into the NIFC-CA Federation Support Quarterly Program Reviews, Performance Assessment Working Groups, Modeling and Simulation Working Group, and System Engineering Integration and Test Working Group.  Supported At-Sea (4) and post event performance analysis.
                                                        
                                                    
                                                     
                                                         
                                                             2.988
                                                             0
                                                             Continue supporting Increment 2 System of System (SoS) integration and test activities associated with the White Sands Missile Range (WSMR) Desert Ship Upgrade.  Support test event LFT (6) and At-Sea (6).
                                                        
                                                         
                                                             3.213
                                                             0
                                                        
                                                         
                                                             3.213
                                                             0
                                                             Continue supporting Increment 2 System of System (SoS) integration and test activities associated with the White Sands Missile Range (WSMR) Desert Ship Upgrade.  Commence work for SM-6 BLK I and IA NIFC-CA related software upgrades.  Support test event LFT (7) and At-Sea (7).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase is due to supporting two test flight events in FY 2020 with higher rates.
                                                    
                                                
                                                 
                                                     Future Capability Demonstration
                                                     
                                                         
                                                             78.496
                                                             0
                                                             Continued development of additional capabilities in SM-6 Blk IA missile.  Completed preparation for and conducted Future Capability Demonstration  Guided Test Vehicle-4 (GTV-4) flight test in 4QFY18.  Prepared for Future Capability Demonstration At-Sea Test 3 (two CTVs and one TACDEMO flight) in 3QFY19.  Prepared for Future Capability Demonstration Land-Based Test 1 (two TACDEMO flights) in 3Q/4QFY19 and Future capability Demonstration At-Sea 4 (one TACDEMO flight) at PMRF in 1Q20. Conducted captive flight tests (CFTs) for collection of data, performance analysis, and reliability assessments. Conducted necessary missile and AEGIS combat system software development. Additional details are held at a higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             47.335
                                                             0
                                                             Continue development of additional capabilities in SM-6 Blk IA missile.  Complete preparations for and conduct Future Capability Demonstration At-Sea Test 3 (two CTVs and one TACDEMO flight), which was delayed from 3QFY18 due to test ship non-availability, in 3QFY19. Complete preparation for and support Future Capability Demonstration Land-Based Test 1 (two TACDEMO flights) in 3Q/4QFY19. Complete all preparations for Future Capability Demonstration At-Sea Test 4 (one TACDEMO flight) in 1QFY20. Conduct captive flight tests (CFTs) for collection of data, performance analysis, and reliability assessments.  Complete missile and AEGIS combat system software development and conduct necessary software alignment with other SM-6 capabilities. Additional details are held at a higher classification.
                                                        
                                                         
                                                             3.040
                                                             0
                                                        
                                                         
                                                             3.040
                                                             0
                                                             Conduct Future Capability Demonstration At-Sea Test 4 (one TACDEMO flight) in 1QFY20. Complete post-test analysis. Generate objective quality evidence (OQE) to support a software Engineering Change Proposal (ECP) to cut the new capabilities into the SM-6 Blk IA production line.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The reduction is due to effort transitioning to production.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2234
                                                     Standard Missile
                                                     
                                                         491.260
                                                         615.893
                                                         500.608
                                                         500.608
                                                         593.909
                                                         634.894
                                                         581.302
                                                         902.917
                                                         2579.554
                                                         9711.486
                                                    
                                                
                                                 
                                                     Standard Missile
                                                     QTY
                                                     
                                                         125.000
                                                         125.000
                                                         125.000
                                                         125.000
                                                         125.000
                                                         125.000
                                                         125.000
                                                         0.000
                                                         386.000
                                                         1800.000
                                                    
                                                
                                            
                                             WPN 2234 includes SM-6 BLK IB, WIB MAT Project I issue and SM-6 BLK I/IA multiyear procurement.  Quantities only reflect SM-6 BLK I/IA.  PDOCS Check is not reflective of the WPN 2234 controls.
                                             SM-6 Acquisition Strategy signed by OSD AT&L 14 March 2012.
                                             Accomplishments
- Future Capability Demonstration Captive Flight Test 2nd quarter 2015 - 1st quarter 2016
- Future Capability Demonstration Captive Test Vehicle events Feb 2015
- DT (FOT&E) 2015
- Future Capability Demonstration At-Sea Test (2) Jan 2016
- NIFC-CA At-Sea Test (3) Sep 2016
- NIFC-CA Live Fire Test (4) (Joint Strike Fighter Demo) Sep 2016
- OT (FOT&E) Jan 2016
- Future Capability Demonstration Captive Flight Test (CFT) (3) Mar 2017
- NIFC-CA Live Fire Test (5) May 2017
- Operational Test (OT-5/15) Apr 2017
- Full Operational Capability (FOC) Dec 2017
- NIFC-CA At-Sea Test (4) July 2018
- Future Capability Demonstration Guided Test Vehicle 4 (GTV-4) Test September FY 18

Upcoming Milestones
- Integrated Fire Control (IFC) Increments I (Oct 2008-Sep 2015) and II (Oct 2015-Sep 2022)
- Future Capability Demonstration At-Sea Test (3) 3Q FY 19
- Future Capability Demonstration Land-Based Test (1) 3Q/4Q FY 19
- Future Capability Demonstration At-Sea Test (4) 1Q FY 20
- Future Capability Demonstration Captive Flight Test (CFT) (4) 1Q-2Q FY 18
- Future Capability Demonstration Captive Flight Test (CFT) (5) 3Q FY 18 - 1Q FY 19

- NIFC-CA Live Fire Test (6) 2Q FY 19
- NIFC-CA At-Sea Test (6) 4Q FY 19
- NIFC-CA At-Sea Test (7) 1Q FY 20
- NIFC-CA Live Fire Test (7) 3Q FY 20
- System Requirements Review in Q2FY19
- Electronics Unit System Preliminary Design Review in Q2FY20
- Electronics Unit Software and Hardware Critical Design Review Q4FY20
- Electronics Unit System Critical Design Review Q2FY21
- Electronics Unit Guided Test Vehicle-1 at White Sands Missile Range Q3FY22
- Electronics Unit At Sea Testing Q2FY23
- Electronics Unit Engineering Change Proposal for production Q2FY24
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             RAYTHEON
                                                             Tucson, AZ
                                                             
                                                                 762.668
                                                                 
                                                                     23.119
                                                                     2017-11
                                                                
                                                                 
                                                                     17.352
                                                                     2018-11
                                                                
                                                                 
                                                                     22.502
                                                                
                                                                 
                                                                     22.502
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel MD
                                                             
                                                                 60.169
                                                                 
                                                                     6.978
                                                                     2017-11
                                                                
                                                                 
                                                                     5.144
                                                                     2018-11
                                                                
                                                                 
                                                                     3.716
                                                                
                                                                 
                                                                     3.716
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 76.007
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             MIPR
                                                             MIT/Lin Lab
                                                             Lexington, MA
                                                             
                                                                 0.550
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NAWC
                                                             China Lake
                                                             
                                                                 5.768
                                                                 
                                                                     7.376
                                                                     2017-11
                                                                
                                                                 
                                                                     0.480
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 14.024
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 11.949
                                                                 
                                                                     0.959
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 13.308
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             Indian Head
                                                             
                                                                 3.942
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.942
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             PHD
                                                             
                                                                 11.067
                                                                 
                                                                     1.560
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.627
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             Crane
                                                             
                                                                 1.256
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.356
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             MIPR
                                                             JSPO
                                                             Eglin AFB
                                                             
                                                                 24.049
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.049
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             LOCKHEED Martin
                                                             Moorestown, NJ
                                                             
                                                                 6.074
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.074
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             Corona
                                                             
                                                                 20.664
                                                                 
                                                                     3.536
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.200
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             Reqn
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 5.320
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.320
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             Reqn
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.140
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.140
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             COMPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 2.620
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.620
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             CARDEROCK
                                                             Philadelphia, PA
                                                             
                                                                 3.858
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.058
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             Pt Mugu
                                                             
                                                                 0.613
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.613
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             BAE
                                                             Rockville, MD
                                                             
                                                                 6.486
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.486
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             MIPR
                                                             ARMY
                                                             Redstone
                                                             
                                                                 0.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 3.712
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.762
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             CORVID
                                                             Mooresville, NC
                                                             
                                                                 10.100
                                                                 
                                                                     3.200
                                                                     2017-11
                                                                
                                                                 
                                                                     1.670
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.970
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             CPFF
                                                             RNB
                                                             Arlington, VA
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             SPAWAR
                                                             Arlington, VA
                                                             
                                                                 0.007
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.007
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             ARMY
                                                             Cecom
                                                             
                                                                 0.066
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.066
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             C
                                                             FP
                                                             GENERAL DYNAMICS
                                                             Falls Church, VA
                                                             
                                                                 1.660
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.660
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             VARIOUS
                                                             (IWS 1A)
                                                             
                                                                 104.982
                                                                 
                                                                     17.275
                                                                     2017-11
                                                                
                                                                 
                                                                     9.455
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 131.712
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             VARIOUS
                                                             (VLS)
                                                             
                                                                 25.674
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.674
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             NSWC
                                                             WSMR
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             PMRF
                                                             Hawaii
                                                             
                                                                 3.106
                                                                 
                                                                     0.700
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.806
                                                            
                                                        
                                                         
                                                             Design & Analysis
                                                             WR
                                                             DOI
                                                             Washington D.C.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Port Hueneme
                                                             
                                                                 6.429
                                                                 
                                                                     1.700
                                                                     2017-11
                                                                
                                                                 
                                                                     1.245
                                                                     2018-11
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 9.434
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             WSMR
                                                             
                                                                 27.292
                                                                 
                                                                     2.733
                                                                     2017-11
                                                                
                                                                 
                                                                     3.175
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.200
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             PMRF
                                                             Hawaii
                                                             
                                                                 42.301
                                                                 
                                                                     2.300
                                                                     2017-11
                                                                
                                                                 
                                                                     3.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 47.601
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC
                                                             Pt Mugu
                                                             
                                                                 4.191
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.875
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.066
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             Tucson, AZ
                                                             
                                                                 42.917
                                                                 
                                                                     6.500
                                                                     2017-11
                                                                
                                                                 
                                                                     3.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 53.417
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 17.063
                                                                 
                                                                     0.941
                                                                     2017-11
                                                                
                                                                 
                                                                     1.800
                                                                     2018-11
                                                                
                                                                 
                                                                     0.980
                                                                
                                                                 
                                                                     0.980
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 20.784
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Corona
                                                             
                                                                 12.976
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     2.750
                                                                     2018-11
                                                                
                                                                 
                                                                     1.250
                                                                
                                                                 
                                                                     1.250
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 17.576
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 2.466
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.620
                                                                     2018-11
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.236
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             VLS
                                                             Arlington, VA
                                                             
                                                                 2.369
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.369
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             COMPTEVFOR
                                                             Norfolk, Va
                                                             
                                                                 1.664
                                                                 
                                                                     0.225
                                                                     2017-11
                                                                
                                                                 
                                                                     0.230
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.119
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             VARIOUS
                                                             (IWS 1A)
                                                             
                                                                 3.782
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.282
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 2.280
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.580
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC
                                                             China Lake
                                                             
                                                                 5.118
                                                                 
                                                                     4.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.618
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             ONR
                                                             Arlington, Va
                                                             
                                                                 3.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.425
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             DOI
                                                             Washington D.C.
                                                             
                                                                 0.545
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.545
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Services
                                                             C
                                                             CPAF
                                                             VARIOUS
                                                             Various
                                                             
                                                                 36.243
                                                                 
                                                                     4.117
                                                                     2017-11
                                                                
                                                                 
                                                                     4.504
                                                                     2018-11
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 46.864
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             IWS3
                                                             Arlington, VA
                                                             
                                                                 1.415
                                                                 
                                                                     0.063
                                                                     2017-11
                                                                
                                                                 
                                                                     0.123
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.701
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             C
                                                             FP
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 1.130
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.130
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3092
                                                     
                                                         
                                                             Full Operational Capability (FOC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration Captive Flight Test (CFT) 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration Land Based Test (LBT) 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration At-Sea test 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration At-Sea test 4
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration Guided Test Vehicle 4 (GTV-4) Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration Captive Flight Test (CFT) 6
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Fire Control Increment 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At-Sea Test (4)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA Live Fire Test (6)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At-Sea Test (6)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA Live Fire Test (7)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At-Sea Test (7)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Future Capability Demonstration Captive Flight Test (CFT) 5
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 3 Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 4 Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 5 Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 6 Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 6 Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 7 Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 8 Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 9 Award
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 10 Award
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 11 Award
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) 12 Award
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             25.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             25.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             STANDARD Missile 6 Electronics Unit funding is for the design, systems engineering, analysis, integration, and test of replacements for obsolete components. Funding will be combined with Missile Defense Agency funding for a shared approach to obsolescence and improved capability in defense of the sea base captured within the SM-6 Dual Increment 3 program. Initial funding is for the requirements generation, risk reduction/mitigation, and establishment of development facilities necessary for the commencement of the obsolescence project. Capability improvements are limited to those required by Missile Defense Agency. The Missile Defense Agency is the contracting office and expect a RFP issued in Q4FY18 with contract award in Q2FY19.
                                             
                                                 
                                                     SM-6 Electronics Unit
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         25.000
                                                         Contract award to Raytheon Missile Systems is expected Q3FY19 followed by a
missiles Systems Requirement Review / Systems Functional Review  in Q3FY19.
FY19 funding will be used to purchase hardware to modernize existing SM-6
Block IA development infrastructure.
                                                    
                                                
                                            
                                             SM-6 Acquisition Strategy signed by OSD AT&L 14 March 2012.
                                             USN funds will be directly sent to MDA per the DD 1144 in the Q3FY19 period to support contract award.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Design and Analysis
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.500
                                                            
                                                        
                                                         
                                                             Design and Analysis
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, Md
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Sole Source Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604373N
                                 Airborne Mine Countermeasures (AMCM)
                                 123
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     201.919
                                     15.203
                                     8.351
                                     10.916
                                     10.916
                                     10.916
                                     11.099
                                     11.328
                                     11.555
                                     Continuing
                                     Continuing
                                
                                 This program element provides resources to develop advanced Mine Countermeasures (MCM) equipment systems to counter known and projected mine threats. The MCM systems provide mobile, quick reaction forces capable of land or sea-based minehunting and minesweeping operations worldwide. Resources are for developing and deploying advanced mine-hunting systems and the intelligence and oceanographic capabilities that will enable mine warfare superiority. Tactics and techniques used vary across a diversity of environments and threats, including both asymmetric and emerging.  Resources provide for systems and support of mine warfare systems, maritime systems, and expeditionary systems to allow
for continuous operations of the Navy's warships and support vessels, other military vessels, and commercial vessels. Core capabilities include forward presence, deterrence, sea control, power projection, maritime security, humanitarian assistance and disaster response to maintain freedom of the seas. Capability improvements include conducting minefield reconnaissance (mine density and location) at high area search rates, improving detection capability, decreasing sensor false alarm rates, reducing post-mission analysis time, reducing detect, classify, and identify decision time, improving neutralization time, improving network communications, automatic target recognition, and achieving in-stride detect-to-engage capability.  Concept of operations includes development of cooperative, modular systems with a common post mission analysis system providing advanced tools to automate the complex problem of contact management for the thousands of recorded detections, the establishment of capable networked command and control systems, and standing up an accurate and interactive environmental system with the ability to form and disseminate a Common Environmental Picture. Other areas of importance include search and rescue, surface fire support, ASW operations, protection/offense against small craft/vehicles, air to air operations, very shallow water MCM, swimmer defense and torpedo defense.
Efforts benefit the MCM force by transforming the Navy from the platform-centered legacy set of systems to a capability-centered force that is distributed, networked, and able to provide unique maritime influence and access across the entire maritime domain.


The Airborne Mine Countermeasures (AMCM) programs will provide detection, classification, localization, identification, neutralization, and influence sweep capabilities. This capability will be of critical importance in littoral zones, confined straits, choke points, and the Amphibious Objective Area (AOA).
                                 
                                     
                                         15.734
                                         10.831
                                         10.916
                                         10.916
                                    
                                     
                                         15.203
                                         8.351
                                         10.916
                                         10.916
                                    
                                     
                                         -0.531
                                         -2.480
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -2.480
                                        
                                         
                                             -0.531
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program Adjustments: 
FY18: -$531K total adjustments; SBIR -$531K
FY19: -$2,480K total adjustments; -$2,480K Congressional reduction for Project 4026 schedule delays
FY20: No changes
                                
                                 
                                     
                                         2473
                                         Airborne Mine Neutralization System
                                         
                                             149.840
                                             3.346
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             153.186
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Airborne Mine Neutralization System (AMNS) is deployed from the MH-60S and MH-53E helicopters.

The AMNS (Archerfish) will be deployed from the MH-60S helicopter with the capability to neutralize bottom and moored mines using an expendable mine neutralization device. These systems will provide organic airborne mine neutralization capability which will be of critical importance in littoral zones, confined straits, choke points and the Amphibious Objective Area (AOA).
                                             
                                                 
                                                     AMNS: Development/Engineering Support
                                                     
                                                         
                                                             3.046
                                                             0
                                                             Provided engineering support, including review for product development and integration.  Developed logistics products, including training materials and interactive technical manuals.  Provided engineering support for upgrade development and developed associated logistics products.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     AMNS: Test and Evaluation
                                                     
                                                         
                                                             0.138
                                                             0
                                                             Conducted AMNS Engineering Change Proposal upgrade tests.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     AMNS: Management Services
                                                     
                                                         
                                                             0.162
                                                             0
                                                             Provided program management support, contract management, and travel for AMNS.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 4248
                                                     Aviation Mine Countermeasures
                                                     
                                                         19.297
                                                         11.299
                                                         19.250
                                                         19.250
                                                         6.732
                                                         4.536
                                                         4.629
                                                         4.722
                                                         0.000
                                                         547.474
                                                    
                                                
                                                 
                                                     WPN 4225
                                                     Airborne Mine Neutralization Systems
                                                     
                                                         16.925
                                                         21.465
                                                         7.160
                                                         7.160
                                                         13.425
                                                         12.772
                                                         9.739
                                                         9.934
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 1601
                                                     LCS MCM Mission Modules
                                                     
                                                         45.146
                                                         98.901
                                                         197.129
                                                         197.129
                                                         222.831
                                                         222.523
                                                         233.151
                                                         243.503
                                                         1213.078
                                                         2655.367
                                                    
                                                
                                            
                                             The above funding lines account for several programs, of which AMNS is only a portion.
                                             The Navy has successfully completed Developmental Testing (Inert) on MH-60S, and conducted TECHEVAL tests on a littoral combat ship (LCS) with the MH-60S.  The Navy has awarded a sole source contract to BAE for neutralizer procurements (WPN) to accompany the Launch and Handling Systems (LHS).
                                             Successful completion of Testing and initial operating capability (IOC) was achieved in November 2016.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             AMNS Hardware/Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.359
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.359
                                                            
                                                        
                                                         
                                                             AMNS Hardware/Software Development
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 11.869
                                                                 
                                                                     1.367
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.236
                                                            
                                                        
                                                         
                                                             AMNS Hardware/Software Development
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 31.680
                                                                 
                                                                     1.679
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.359
                                                            
                                                        
                                                         
                                                             AMNS Hardware/Software Development
                                                             SS
                                                             CPIF
                                                             Lockheed Martin
                                                             Syracuse, NY
                                                             
                                                                 3.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.331
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             AMNS Development Test & Evaluation
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Syracuse, NY
                                                             
                                                                 1.254
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.254
                                                            
                                                        
                                                         
                                                             AMNS Operational Test & Evaluation
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Syracuse, NY
                                                             
                                                                 0.767
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.767
                                                            
                                                        
                                                         
                                                             AMNS Test Assets
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 3.310
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.310
                                                            
                                                        
                                                         
                                                             AMNS Development Test & Evaluation
                                                             WR
                                                             NSWC, PC
                                                             Panama City, FL
                                                             
                                                                 38.291
                                                                 
                                                                     0.138
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 38.429
                                                            
                                                        
                                                         
                                                             AMNS Development Test & Evaluation
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 17.543
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.543
                                                            
                                                        
                                                         
                                                             AMNS Operational Test & Evaluation
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 20.095
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.095
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             AMNS Management Support
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.591
                                                                 
                                                                     0.081
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.672
                                                            
                                                        
                                                         
                                                             AMNS Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 7.355
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.355
                                                            
                                                        
                                                         
                                                             AMNS Program Management Support
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 2.731
                                                                 
                                                                     0.081
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.812
                                                            
                                                        
                                                         
                                                             AMNS Program Management Support
                                                             Various
                                                             Field Activity
                                                             Various
                                                             
                                                                 2.352
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.352
                                                            
                                                        
                                                         
                                                             AMNS Travel
                                                             Allot
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.159
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.159
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Sub Allot
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 5.153
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.153
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604373N_2473_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     AMNS
                                                     
                                                         
                                                             Milestones: Full Operational Capability
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Strategy: Low Rate Initial Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Strategy: Production Contract
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Strategy: Destructor Contract
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Strategy: Full Rate Production
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Strategy: Full Rate Production Contract
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Medium Current Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Engineering Change Proposal Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4026
                                         Strat Into Medal, Tactics & Trng Organic Force
                                         
                                             44.967
                                             10.647
                                             7.439
                                             9.984
                                             9.984
                                             9.963
                                             10.127
                                             10.336
                                             10.543
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The C4I, Tactics, Mission Planning (CTMP), and Post Mission Analysis (PMA) program is an initiative that has evolved into both developing MEDAL modules for each next generation MCM system as well as developing next generation Tactics. Additionally, CTMP provides threat data and system requirements and capabilities to the Mine Warfare and Environmental Decisions Aid Library (MEDAL) software development effort. Finally, CTMP develops Net-Centric Sensor Analysis for Mine Warfare (NSAM) as an open systems architecture (OSA) with compliant plug-ins of common post-mission analysis tools for next generation MCM sensor data.  NSAM will replace the Organic Post-Mission Analysis (OPMA) system and other stand alone system PMA tools.

NSAM analysis tools will provide the capability to perform tactical and environmental PMA on data collected from various MCM sensor systems.  NSAM will be developed in incremental builds.  The goal is to reduce the mission timeline and increase the mission effectiveness with respect to mission analysis.  NSAM will have a training mode to maintain operator proficiency and PMA skill set.  NSAM will be the replacement for Organic Post Mission Analysis (OPMA) in the Fleet, integrating ALMDS, AMNS, AN/AQS-20 Sensor PMA into the first delivered Fleet Build.  Future incremental builds will add support for additional MCM sensors and weapons systems.  NSAM provides multi-data set, multi-user, tactical & environmental PMA, contact management.  OSA and Agile software development processes will reduce the cost for adding future MCM systems.  The analysis results from PMA are provided to the MEDAL, reducing false call reporting for tactical decision making.  NSAM will implement cybersecurity requirements using the new Risk Management Framework (RMF) process. 
The tactics training organic force is supported with integrated tactics development, theory development, and integrated tactics training.  To date, the project has been focused on the Littoral Combat Ship (LCS) with support to MCM Mission Module (MM) detachments (DETs) and Aviation detachments (AVDETs) and all the related integrated tactics support from planning, execution, post-mission analysis and includes to contact management automation methods.  Additional efforts that the project supports include doctrinal updates, as well as new overall MCM development.
                                             
                                                 
                                                     NSAM Product Development
                                                     
                                                         
                                                             5.092
                                                             0
                                                             Completed updates to the Organic Post Mission Analysis (OPMA) software to correct software deficiencies identified during LCS MCM MP Increment 1 TECHEVAL, in preparation for LCS MCM Mission Package employment.  Delivered OPMA 1.3.11.  Initiated and completed Risk Management Framework (RMF) steps one and two to obtain bridge conversion approval and was granted an 18-month authority to operate (ATO) extension for OPMA.
Completed NSAM development sprints 45-59 (of total 66 required) for Build 1.0 that includes PMA support for ALMDS, AMNS, and AN/AQS-20A MCM systems.  Continued applying RMF guidelines.  Continued tailoring and generating acquisition and logistics documents as required for supporting software intensive systems.
                                                        
                                                    
                                                     
                                                         
                                                             3.831
                                                             0
                                                             Deliver OPMA 1.3.11 update. 
Complete NSAM software development Build 1.0, which includes support for ALMDS AMNS, and AN/AQS-20A Mine hunting sonar.  Begin development of requirements package for Build 1.1, defining functional capabilities for the build. 
Continue applying risk management framework (RMF) processes to achieve an authority to operate (ATO) for Build 1.0.
Continue tailoring and generating logistics documents as required for supporting software intensive systems.
                                                        
                                                         
                                                             5.127
                                                             0
                                                        
                                                         
                                                             5.127
                                                             0
                                                             Continue NSAM software development based on the requirements package for Build 1.1.  Continue applying RMF guidelines and implement continuous monitoring strategy to continue to adhere to the ATO requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Apparent increase in funding from FY19 to FY20 reflects FY19 Congressional reduction. Funding in FY20 supports deferred scope of Build 1.1 efforts.
                                                    
                                                
                                                 
                                                     Engineering Services/ILS:
                                                     
                                                         
                                                             3.809
                                                             0
                                                             Provided dedicated, overarching tactical support for LCS MCM mission package (MP) systems; identified and reported issues related to the integrated tactics of the MCM MP.  Organized and executed the Integrated MCM Overarching Technical Group (IMCM OTG) to give the Fleet staffs a voice for reporting and addressing technical-level issues at the integrated level. Conducted analysis to collect information on vulnerability data available to the Fleet; completed additional chapters of the Navy Tactical Reference Publication (NTRP) 3-15.2.2 Susceptibility of Ships to Threat Mines with additional mine types. Collaborated with MCM Division Thirty-One (MCMDIV 31) and Naval Surface and Mine Warfighting Development Center (NSMWDC) to define and document concept of employment for MCM MP with the MCM Commander (MCMC) of LCS.

Continued development of NSAM integrated logistics and training documents and concept for transitioning from OPMA to NSAM.
                                                        
                                                    
                                                     
                                                         
                                                             2.455
                                                             0
                                                             Commence the NSAM software engineering and requirements review for Build 1.1, establish the build requirements definition package (BDP) and obtain approvals to initiate NSAM Build 1.1.  Assess requirements and maturity of candidate systems for potential inclusion in NSAM Build 1.1.  Provide dedicated engineering support for integration with the Mission Package Application Software (MPAS) lab.  Develop specifications and interface documentation to inform future systems' integration with NSAM. 
Execute tactics development in accordance with fleet-determined priorities established through the Integrated MCM Overarching Technical Group (IMCM OTG) that give the Fleet staffs a voice for reporting and addressing tactical issues at the integrated level.  Complete the Attrition Tactics guidance and include the effects of enemy minefield re-seeding; perform the analysis to expand the Navy Tactical Reference Publication (NTRP) 3-15.2.2 Susceptibility of Ships to Threat Mines with additional mine chapters for various Navy ships. Complete investigation and document Intelligence Preparation of the Environment (IPOE) gaps in LCS MCM MP Tactics.
                                                        
                                                         
                                                             3.285
                                                             0
                                                        
                                                         
                                                             3.285
                                                             0
                                                             Perform systems engineering and cybersecurity tasks to support NSAM Build 1.1 development.  Continue development of specifications and interface documentation to inform future systems' integration with NSAM. 

Continue updates for the "Susceptibility of Ships to Threat Mines," Navy Tactical Reference Publication (NTRP) 3-15.2.2: Complete chapters for additional Mines for Fleet validated ship list. Support training needs for AMNS, ALMDS and AN/ AQS-20 post IOT&E and for Increment 2 of the MCM MP. Develop "Airborne Mine Countermeasures (AMCM) (U) Navy Tactics, Training, and Procedure (NTTP) Volume II, 3.15.22".
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Apparent increase in funding from FY19 to FY20 reflects FY19 Congressional reduction. Funding in FY20 supports deferred scope of Build 1.1 efforts.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             1.458
                                                             0
                                                             Performed testing after each NSAM development sprint to include: human system integration feedback. Performed quarterly integration testing using the LCS Mission Package application software lab.
                                                        
                                                    
                                                     
                                                         
                                                             0.921
                                                             0
                                                             Continue development of NSAM Build 1.0 test procedures and support quarterly engineering deliveries to the LCS mission package application software lab for preliminary integration.
                                                        
                                                         
                                                             1.249
                                                             0
                                                        
                                                         
                                                             1.249
                                                             0
                                                             Complete test preparations and begin NSAM Build 1.0 developmental test and evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Apparent increase in funding from FY19 to FY20 reflects FY19 Congressional reduction. Funding in FY20 supports deferred scope of Build 1.1 efforts.
                                                    
                                                
                                                 
                                                     Management Support
                                                     
                                                         
                                                             0.288
                                                             0
                                                             Provided leadership, planned, tracked and reported on cost, schedule and performance status of the project.
                                                        
                                                    
                                                     
                                                         
                                                             0.232
                                                             0
                                                             Plan, track, follow-up and report on cost, schedule, and performance status of the project.
                                                        
                                                         
                                                             0.323
                                                             0
                                                        
                                                         
                                                             0.323
                                                             0
                                                             Continue to plan, track, follow-up and report on cost, schedule, and performance status of the project.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The Organic Post-Mission Analysis (OPMA) capability for the OAMCM systems was developed by NSWC PCD, Panama City, FL. NSAM will merge capabilities of OPMA and NAVO's Environmental PMA (EPMA) capabilities into an Open Architecture framework. Build 1 will utilize government teams NSWC PCD and Naval Research Laboratory - Stennis Space Center (NRL-SSC) to expedite fielding significant contact management improvements, data fusion techniques, and environmental PMA.

The tactics development, tactics training, and tactics algorithms/database efforts are performed by NSWC PCD. These efforts will provide reach back support as the OAMCM systems begin to be fielded; will develop modifications to environmental databases necessary to support OAMCM mission planning; will update the MIW Tactics Continuum to address OAMCM; and will update the gear and mine database for threats addressed by the OAMCM systems.
                                             Successfully integrate NSAM into LCS Mission Package and provide Training Material to AMCM Detachments. Deliver Mine Warfare Naval Tactical Publications and TACMEMOs to NWDC in publication-ready formats in support of MCM Staffs and LCS MCM MP Operators.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware Software Development
                                                             WR
                                                             NSWC PCD
                                                             Panama City FL
                                                             
                                                                 25.043
                                                                 
                                                                     4.084
                                                                     2017-10
                                                                
                                                                 
                                                                     3.241
                                                                     2018-11
                                                                
                                                                 
                                                                     4.230
                                                                
                                                                 
                                                                     4.230
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             WR
                                                             NRL-SSC
                                                             Bay St. Louis, MS
                                                             
                                                                 2.443
                                                                 
                                                                     1.008
                                                                     2017-12
                                                                
                                                                 
                                                                     0.590
                                                                     2018-12
                                                                
                                                                 
                                                                     0.897
                                                                
                                                                 
                                                                     0.897
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Services
                                                             WR
                                                             SSC-PAC
                                                             Various
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Engineering Services
                                                             WR
                                                             NSWC PCD
                                                             Panama City FL
                                                             
                                                                 11.739
                                                                 
                                                                     2.790
                                                                     2017-11
                                                                
                                                                 
                                                                     1.512
                                                                     2018-11
                                                                
                                                                 
                                                                     2.098
                                                                
                                                                 
                                                                     2.098
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Services
                                                             WR
                                                             NRL-SSC
                                                             Bay St. Louis, MS
                                                             
                                                                 0.844
                                                                 
                                                                     0.238
                                                                     2017-12
                                                                
                                                                 
                                                                     0.327
                                                                     2018-12
                                                                
                                                                 
                                                                     0.328
                                                                
                                                                 
                                                                     0.328
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ILS
                                                             WR
                                                             NSWC PC
                                                             Panama City FL
                                                             
                                                                 2.158
                                                                 
                                                                     0.781
                                                                     2017-11
                                                                
                                                                 
                                                                     0.616
                                                                     2018-11
                                                                
                                                                 
                                                                     0.859
                                                                
                                                                 
                                                                     0.859
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             NSAM Test and Evaluation
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 0.612
                                                                 
                                                                     1.054
                                                                     2017-10
                                                                
                                                                 
                                                                     0.806
                                                                     2018-11
                                                                
                                                                 
                                                                     0.775
                                                                
                                                                 
                                                                     0.775
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.247
                                                            
                                                        
                                                         
                                                             NSAM Test and Evaluation
                                                             WR
                                                             NRL-SSC
                                                             Bay St Louis, MS
                                                             
                                                                 0.128
                                                                 
                                                                     0.404
                                                                     2017-11
                                                                
                                                                 
                                                                     0.115
                                                                     2018-12
                                                                
                                                                 
                                                                     0.124
                                                                
                                                                 
                                                                     0.124
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.771
                                                            
                                                        
                                                         
                                                             NSAM Test & Evaluation
                                                             WR
                                                             JHU-APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Support
                                                             WR
                                                             NSWC PC
                                                             Panama City FL
                                                             
                                                                 1.947
                                                                 
                                                                     0.288
                                                                     2017-11
                                                                
                                                                 
                                                                     0.232
                                                                     2018-11
                                                                
                                                                 
                                                                     0.323
                                                                
                                                                 
                                                                     0.323
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Acquisition Workforce Fund
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.013
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.013
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604373N_4026_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4026
                                                     
                                                         
                                                             Acquisition Milestones: NSAM:  Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: OPMA: OPMA:  Maintain & Support; Software
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NSAM: NSAM: S/W Development Build 1.0
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NSAM: NSAM: S/W Development Build 1.1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NSAM: NSAM:  S/W Development Build 1.2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: NSAM: NSAM:  S/W Development Build 1.3
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Tactics: Add additional Mines to NTRP 3-15.2.2 Susceptibility of Ships to Threat Mines
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Tactics: Tactics: TACMEMO Environment Data for LCS MCM Systems
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Tactics: Tactics: (U) Threat specific Tactics and Procedures
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Tactics: Tactics:  Reachback LCS OAMCM & IMCM OTG support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: NSAM: NSAM:  Developmental Testing 1.0
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: NSAM: NSAM:  Developmental Testing 1.1
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: NSAM: NSAM:  Developmental Testing 1.2
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: OPMA: OPMA:  Deliver OPMA v1.3.11 for LCS
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: OPMA: OPMA:  Update OMN v1.3.11 for LCS
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: NSAM: NSAM:  Capability Drop Build 1.1
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: NSAM: NSAM:  Capability Drop Build 1.2
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: NSAM: NSAM:  Build 1.1 Build Development Package (BDP)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: NSAM: NSAM:  Build 1.2 Build Development Package (BDP)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Design Reviews: NSAM: NSAM:  Build 1.3 Build Development Package (BDP)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9179
                                         Surf Navy Integ Undersea Tactical Tech
                                         
                                             7.112
                                             1.210
                                             0.912
                                             0.932
                                             0.932
                                             0.953
                                             0.972
                                             0.992
                                             1.012
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Surface Navy Integrated Undersea Tactical Technology (SNIUTT) is software  that provides Post Mission Analysis (PMA) classroom and operator training to teach mine contact recognition when performing PMA for MCM sonar, Light Detecting and Ranging (LIDAR), Electro Optical Identification, and camera sensors.  This same application at the squadron level allows operators to maintain and even improve proficiency.    SNIUTT will be used to develop an AN/SQQ-32, and AN/AQS-24B/C sensor training modules.  SNIUTT is also used for LCS MCM Mission Package Airborne Mine Countermeasures (AMCM) sensor training modules for systems such as ALMDS, COBRA and MCM-USV towed AN/AQS-20A/C sensor training modules.  The software runs in conjunction existing PMA systems to both reinforce training of PMA procedures and present real sensor data.
                                             
                                                 
                                                     Hardware and Software Development
                                                     
                                                         
                                                             0.965
                                                             0
                                                             Continued to update the AN/AQS-24, AN/AQS-20A and ALMDS sonar training module. Performed testing and documentation for the SNIUTT COBRA RST software with each new release of Coastal Battlefield Reconnaissance and Analysis (COBRA) C3D3 software including minor updates or maintenance required to ensure full functionality prior to fleet training events. Continued development of a Scenario Generator software system for COBRA for mine field recognition training.  Performed testing and documentation for the SNIUTT lesson manager and contact evaluation tool software with the OPMA v1.3.11.1 software prior to delivery to the Mission Package Application Software (MPAS) for integration.
                                                        
                                                    
                                                     
                                                         
                                                             0.819
                                                             0
                                                             Continue to update the AN/AQS-24B, and ALMDS sonar training modules and support development for imbedded operator training in the Net-Centric Sensor Analysis for Mine Warfare (NSAM) application. Begin development of a capability to track individual operator PMA performance as the individual uses the training software over time.
                                                        
                                                         
                                                             0.827
                                                             0
                                                        
                                                         
                                                             0.827
                                                             0
                                                             Complete update to the AN/AQS-24B, and ALMDS sonar training module.  Support development for imbedded operator training in the Net-Centric Sensor Analysis for Mine Warfare (NSAM) application, and Complete capability to track individual operator PMA performance over time.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Engineering and Integration and Logistics Services
                                                     
                                                         
                                                             0.245
                                                             0
                                                             Continued to provide SNIUTT In Service Engineering Agent (ISEA) training, and documentation support. Developed Contact Management Tool training modules.  Maintain and update the current online configuration repository as well as support the migration of the SNIUTT software code, requirements and documents to the Defense Intelligence Information Enterprise (DI2E). system. Supported AMCM Tactics Integrated Product Team, MH-53E Training Management Team and AMCM Integrated Logistics Management Team (ILSMT) meetings.
                                                        
                                                    
                                                     
                                                         
                                                             0.093
                                                             0
                                                             Continue to provide SNIUTT In Service Engineering Agent (ISEA) training, and documentation support.
                                                        
                                                         
                                                             0.105
                                                             0
                                                        
                                                         
                                                             0.105
                                                             0
                                                             Continue to provide SNIUTT In Service Engineering Agent (ISEA) training, and documentation support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Surface Navy Integrated Undersea Tactical Technology(SNIUTT) has been used to develop AN/SQQ-32, AN/AQS-24 and AN/AQS-20A sensor training modules. Funds will continue to support training for these sonar systems, as well as training for the Remote Environmental Measuring Units (REMUS) sonar systems and other OAMCM systems such as AMNS, ALMDS and COBRA in the same format as previous training. The SNIUTT sensor training modules will be developed by NSWC PCD, Panama City, FL. Funds are being provided for development and delivery of refresher scenario based contact recognition training, and the update and modification of contact recognition training (interactive web based training) to support the delivery of SNIUTT to fleet operators.
                                             Successfully integrate SNIUTT into the school house training facility and provide to AMCM detachments for operator PMA refresher and proficiency training.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware Software Development
                                                             WR
                                                             NSWC PC
                                                             Panama City FL
                                                             
                                                                 6.088
                                                                 
                                                                     0.965
                                                                     2017-10
                                                                
                                                                 
                                                                     0.819
                                                                     2018-10
                                                                
                                                                 
                                                                     0.827
                                                                
                                                                 
                                                                     0.827
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             ISEA
                                                             WR
                                                             NSWC, PC
                                                             Panama City FL
                                                             
                                                                 1.021
                                                                 
                                                                     0.245
                                                                     2017-10
                                                                
                                                                 
                                                                     0.093
                                                                     2018-10
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             DAWDF
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.003
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.003
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604373N_9179_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     SNIUTT
                                                     
                                                         
                                                             System Development: SNIUTT: SNIUTT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: SNIUTT: COBRA Training Module
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: SNIUTT: NSAM imbedded PMA Training Modules
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: SNIUTT: ALMDS and AQS-24C Training Module
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: SNIUTT: PMA Operator Performance Tracking
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: SNIUTT: COBRA BLK 2 & AQS-20C Training Module
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604378N
                                 Nav Integrated Fire Control-Counter Air Sys Eng
                                 124
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     214.445
                                     24.801
                                     33.429
                                     33.379
                                     33.379
                                     35.846
                                     35.116
                                     34.835
                                     35.534
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $2.000 million to account for the availability of prior year execution balances.

3159 Naval Integrated Fire Control (NIFC) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to extend the Naval Integrated Air and Missile Defense battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions.  This includes targets beyond the detection range of the shooter. The NIFC project exploits capabilities inherent in existing systems, optimizes current and emerging technologies in component system upgrades, integrates them together, and performs kill chain tests, forming an interoperable System of Systems (SoS) to maximize future defense capabilities. As directed by OPNAV, the project is focused on SEI&T efforts to integrate the From The Sea (FTS) family of kill chains which includes the E-2D Advanced Hawkeye, Cooperative Engagement Capability (CEC), AEGIS, and SM-6 missile along with other networks and sensors The From the Air (FTA) family of kill chains consisting of surveillance platforms, tactical aircraft, data links, and air-launched weapons.  This PE will support efforts including system definition and architecture development, performance prediction, performance assessment, system test and risk reduction efforts, system analysis, modeling and simulation, and capability demonstrations for the FTS and FTA families of kill chains. The project also facilitates the development of the concept of operations with the warfighter to maximize effectiveness when deployed with the Fleet.

3242 Naval Integrated Fire Control (NIFC) From the Air (FTA) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to integrate NIFC FTA capabilities within "Pillar Programs" (F/A-18 & EA-18G, E-2D, F-35, Link-16 and Tactical Targeting Network Technology Data Links, and AIM-120 and AIM-9X weapons). Based on the advancing threat, there remains an imperative to improve lethality, survivability and interoperability by extending the battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. The NIFC FTA project leverages capabilities inherent in existing systems, optimizes current and emerging technologies in platform system upgrades, and integrates them together to form interoperable System of Systems (SoS) to maximize offensive and defensive FTA integrated capabilities. As directed from OPNAV, the project is focused on development of Air Warfare, Surface Warfare, and Strike Warfare FTA effects chains. This PU will support efforts that include decomposing SoS requirements into Mission Technical Baselines (MTBs) and Integrated Capability Technical Baselines (ICTBs) for requirement allocation to Pillar Programs. Additionally, this PU will support NIFC pillar program coordination to provide performance predictions, performance assessments, and SoS risk reduction activities through Live, Virtual, and Constructive (LVC) events, SoS exercises, and development of Requirements Test and Verification Matrices (RTVMs) to support Developmental and Operational Test for the individual platforms. In lieu of a traditional Test and Evaluation Master Plan (TEMP), NIFC FTA test strategies will be developed to identify resources required to evaluate NIFC FTA capabilities, and describe how NIFC FTA capabilities will be evaluated prior to fleet delivery.
                                 
                                     
                                         25.445
                                         33.429
                                         35.439
                                         35.439
                                    
                                     
                                         24.801
                                         33.429
                                         33.379
                                         33.379
                                    
                                     
                                         -0.644
                                         0.000
                                         -2.060
                                         -2.060
                                    
                                     
                                         
                                             -0.644
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.059
                                                     -2.059
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.001
                                                     -0.001
                                                
                                            
                                        
                                    
                                     FY18 decrease due to SBIR reduction.
FY20 decrease due to $2.000M availability of prior year balances and $0.059M Contractor Services Reform reduction.
                                
                                 
                                     
                                         3159
                                         Naval Integrated Fire Control-Counter Air SE&I
                                         
                                             214.445
                                             24.801
                                             33.429
                                             24.379
                                             24.379
                                             26.846
                                             26.116
                                             25.835
                                             26.354
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             3159 Naval Integrated Fire Control (NIFC) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to extend the Naval Integrated Air and Missile Defense battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. This includes targets beyond the detection range of the shooter. The NIFC project exploits capabilities inherent in existing systems, optimizes current and emerging technologies in component system upgrades, integrates them together, and performs kill chain tests, forming an interoperable System of Systems (SoS) to maximize future offensive and defensive integrated capabilities. NIFC consist of two kill chain families called From the Air (FTA) and From the Sea (FTS). As directed by OPNAV, the project is focused on SEI&T efforts to integrate the From The Sea (FTS) kill chains which include the E-2D Advanced Hawkeye, Cooperative Engagement Capability (CEC), AEGIS, and SM-6 missile as well as an increasing set of sensors and networks.  The From the Air (FTA) kill chains consisting of surveillance platforms, tactical aircraft, data links, and air-launched weapons. This PE will support efforts including system definition and architecture development, performance prediction, performance assessment, system test and risk reduction efforts, system analysis, modeling and simulation, and capability demonstrations for the FTS kill chain. The project also facilitates the development of the concept of operations with the warfighter to maximize effectiveness when deployed with the Fleet.
                                             
                                                 
                                                     Integration and Test (I&T) Integrated Product Team (IPT)
                                                     The Integration and Test (I&T) Integrated Product Team (IPT) develops and executes the test plan to assess the FTS operational capability, performs risk reduction testing leveraging various component system tests.  Test data will be used over time to verify, validate, and accredit the FTS simulation federation.
                                                     
                                                         
                                                             10.320
                                                             0
                                                             - The I&T IPT planned and executed the FY18 4th Qtr Live Fire Test Event which demonstrated NIFC-CA Inc. 1 capability at sea.
- Continued to complete White Sands Missile Range (WSMR) Desert Ship Upgrades. 
- Worked ACB-20 improvements for NIFC.
                                                        
                                                    
                                                     
                                                         
                                                             10.016
                                                             0
                                                             - NIFC Live Fire tests are scheduled for 2nd and 4th quarter at WSMR and At-Sea respectively.
- WSMR Desert Ship Upgrade (DSU) III upgrade has progress and will move towards completion.  This configuration supports NIFC Increment 2 testing requirements.
- At OPNAV's direction accelerated Life Fire Test 6, focused on TACAIR integration, through systems engineering and test planning as well as complementary federation analysis for a 2nd quarter FY19 WSMR test.
                                                        
                                                         
                                                             9.932
                                                             0
                                                        
                                                         
                                                             9.932
                                                             0
                                                             -  NIFC tests are scheduled every 9 months but are adjusted based on asset availability including At Sea-7 Blk IA which is currently scheduled for the first quarter of FY20.
-  The capability assessment from COMOPTEVFOR for NIFC Increment 2 capability will occur in FY20.
- Develop LFT-8 WSMR event for FY 21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 decrease of $84K reflects minor adjustment to At-Sea 7 Blk 1A test event.
                                                    
                                                
                                                 
                                                     NIFC From the Air (FTA)  Capabilities Effectiveness and Integration
                                                     Develops and executes multi-platform cross-domain offensive and defensive kinematic and non-kinematic effects chains as directed by OPNAV.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             9.000
                                                             0
                                                             NIFC FTA efforts are part of Project Unit 3159 in FY19 but move to Project 3242 starting in FY20. This is not a new start effort.

NIFC FTA System of Systems (SoS) verification and validation tests are planned throughout the year, including evaluation of integrated F/A-18E/F and EA-18G H14, E-2D DSSC-3 capabilities, Link-16 Time Differential of Arrival (TDOA), and air/surface launched cruise missiles. Continue FTA Federation lab upgrades.  NIFC Increment 3 requirements definition, engineering product development, and risk reduction activities will occur throughout the year. 
-Coordination of operational test of NIFC-CA Increment 2 capabilities 
-V&V of Live Virtual Constructive (LVC) functional capabilities
- Quarterly FTA LVC events
- Planning for NAVAIR SoS exercise
- Planning and participation in Navy fleet SUW experimentation
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY19 to FY20 due to NIFC FTA efforts moving to Project 3242 starting in FY20.
                                                    
                                                
                                                 
                                                     Engineering Management And System Definition
                                                     Engineering management and system definition including the development of the Systems Performance Document (SPD), SoS functional allocations, requirements, traceability, SoS trades studies, SoS information exchange requirements, interface specifications, and sensor network capability analysis. Provides for complete FTS kill chain performance analysis and interface verification through development of a federation of simulations provided directly from the FTS Programs of Record. Program of Record include the E-2D Advanced Hawkeye, CEC, AEGIS, and SM-6 missile as well as an expanding set of sensors and networks. Federated SoS simulations support architecture development, scenario development, predictive analysis for testing, and define capabilities and limitations of FTS kill chain performance analysis and interface verification through development of a federation of simulations provided directly from the FTS Programs of Record. Federated SoS simulations support architecture development, scenario development, predictive analysis for testing, and define capabilities and limitations of FTS kill chain for deployment.
                                                     
                                                         
                                                             14.481
                                                             0
                                                             - Continued WSMR Desert Ship Upgrades to a AEGIS ACB 16 baseline. 
- Significant system engineering efforts were conducted to upgrade WSMR Desert Ship complex to an AEGIS ACB 16 baseline. This will support the AEGIS ACB-16 configuration and SM-6 BLK IA live fire test and will demonstrate improved FTS capability.
-  Procurement of equipment/beginning of installation and check out of upgraded Desert Ship Upgrade (DSU-III) system at Lockheed Martin Labs in Moorestown NJ.
                                                        
                                                    
                                                     
                                                         
                                                             14.413
                                                             0
                                                             - Continue Desert Ship ACB-16 updates. Updates support program risk reduction testing for NIFC 2019 capability.  
- Begin follow-on (NIFC Increment 3) System-of-Systems technical definition and requirements. 
- Conduct one NIFC Inc 2 SM-6 Blk IA Live Fire Event that will demonstrate improved NIFC-CA Inc. 2 capability.
                                                        
                                                         
                                                             14.447
                                                             0
                                                        
                                                         
                                                             14.447
                                                             0
                                                             - WSMR ACB-16 updates based on lessons learned and Baseline updates planned to continue through FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $34K increase from FY19 to FY20 increase to support NIFC-FT Inc 3 Design and Development Phase. Improves capability to address previous gaps and maintain tactical relevance
                                                    
                                                
                                            
                                             
                                                 
                                                     0604366N
                                                     Standard Missile SM-6
                                                     
                                                         6.018
                                                         2.988
                                                         3.213
                                                         3.213
                                                         5.398
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Not Applicable
                                             Test Program and analysis conducted using the NIFC Federation will provide data to verify NIFC performance with respect to NIFC MOEs, MOPs, and requirements being tracked as NIFC related in the Pillar Programs.  NIFC Federation, once validated using test event data, will be used to update the expected performance of NIFC, as required, and provide feedback to Pillar programs.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 46.834
                                                                 
                                                                     4.323
                                                                     2017-12
                                                                
                                                                 
                                                                     0.165
                                                                     2018-12
                                                                
                                                                 
                                                                     0.248
                                                                
                                                                 
                                                                     0.248
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 51.570
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 3.705
                                                                 
                                                                     0.681
                                                                     2017-12
                                                                
                                                                 
                                                                     0.714
                                                                     2018-12
                                                                
                                                                 
                                                                     0.680
                                                                
                                                                 
                                                                     0.680
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.780
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             NGIS
                                                             Melbourne, FL
                                                             
                                                                 8.415
                                                                 
                                                                     0.238
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.653
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             LM MS2
                                                             Moorestown, NJ
                                                             
                                                                 38.826
                                                                 
                                                                     10.157
                                                                     2017-12
                                                                
                                                                 
                                                                     11.835
                                                                     2018-12
                                                                
                                                                 
                                                                     8.095
                                                                
                                                                 
                                                                     8.095
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 68.913
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Raytheon Co.
                                                             St. Petersburg, FL
                                                             
                                                                 14.137
                                                                 
                                                                     0.605
                                                                     2017-10
                                                                
                                                                 
                                                                     1.088
                                                                     2018-10
                                                                
                                                                 
                                                                     0.460
                                                                
                                                                 
                                                                     0.460
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 16.290
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC CRANE
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.090
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC CHINA LAKE
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     3.295
                                                                     2018-10
                                                                
                                                                 
                                                                     1.039
                                                                
                                                                 
                                                                     1.039
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.834
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.785
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.785
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC Pax River
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.295
                                                                     2019-12
                                                                
                                                                 
                                                                     2.075
                                                                
                                                                 
                                                                     2.075
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.370
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Integration and Test
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St. Petersburg, FL
                                                             
                                                                 7.485
                                                                 
                                                                     0.231
                                                                     2017-12
                                                                
                                                                 
                                                                     0.429
                                                                     2018-12
                                                                
                                                                 
                                                                     0.325
                                                                
                                                                 
                                                                     0.325
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.470
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.013
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.013
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             C
                                                             BA
                                                             Wallops Island
                                                             Wallops Island, VA
                                                             
                                                                 0.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.247
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 0.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.483
                                                                     2018-11
                                                                
                                                                 
                                                                     0.354
                                                                
                                                                 
                                                                     0.354
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.087
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             NAWC CHINA LAKE
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.340
                                                                     2018-12
                                                                
                                                                 
                                                                     1.340
                                                                
                                                                 
                                                                     1.340
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.680
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             NAWC Pax River
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.165
                                                                     2018-12
                                                                
                                                                 
                                                                     1.165
                                                                
                                                                 
                                                                     1.165
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.330
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             C
                                                             CPFF
                                                             Lockheed Martin - Moorestown, NJ
                                                             Moorestown, NJ
                                                             
                                                                 22.123
                                                                 
                                                                     1.240
                                                                     2017-12
                                                                
                                                                 
                                                                     3.784
                                                                     2018-12
                                                                
                                                                 
                                                                     2.960
                                                                
                                                                 
                                                                     2.960
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             PT MUGU
                                                             PT Mugu, CA
                                                             
                                                                 6.809
                                                                 
                                                                     0.750
                                                                     2017-10
                                                                
                                                                 
                                                                     1.034
                                                                     2018-10
                                                                
                                                                 
                                                                     1.034
                                                                
                                                                 
                                                                     1.034
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.627
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 39.836
                                                                 
                                                                     4.908
                                                                     2017-12
                                                                
                                                                 
                                                                     2.556
                                                                     2018-12
                                                                
                                                                 
                                                                     2.458
                                                                
                                                                 
                                                                     2.458
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             MIPR
                                                             Dept of Interior
                                                             Boise, ID
                                                             
                                                                 2.340
                                                                 
                                                                     0.238
                                                                     2017-12
                                                                
                                                                 
                                                                     1.031
                                                                     2018-12
                                                                
                                                                 
                                                                     1.031
                                                                
                                                                 
                                                                     1.031
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.640
                                                            
                                                        
                                                         
                                                             Integration and Test
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 3.123
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.212
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Project Planning and Management
                                                             WR
                                                             NAWC China Lake
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.201
                                                                     2018-12
                                                                
                                                                 
                                                                     0.201
                                                                
                                                                 
                                                                     0.201
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.402
                                                            
                                                        
                                                         
                                                             Project Planning and Management
                                                             WR
                                                             NAWC Pax River
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.260
                                                                     2018-12
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.520
                                                            
                                                        
                                                         
                                                             Project Planning and Management
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 19.517
                                                                 
                                                                     0.840
                                                                     2017-12
                                                                
                                                                 
                                                                     0.542
                                                                     2018-12
                                                                
                                                                 
                                                                     0.404
                                                                
                                                                 
                                                                     0.404
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604378N_3159_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3159
                                                     
                                                         
                                                             NIFC PROJECT ACTIVITY:  B/L 9 SM-6 Blk I Live Fire Test (Rescheduled from 1Q18 to 4Q18) Completed
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NIFC PROJECT ACTIVITY: B/L 9 SM-6 Blk I Live Fire Test 2/18 (Rescheduled to 2QFY19)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NIFC PROJECT ACTIVITY: B/L 9 SM-6 Blk I Live Fire Test 1/19 (Rescheduled from 4Q 2018)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NIFC PROJECT ACTIVITY: B/L 9 SM-6 Blk I  Live Fire Test 1/20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             White Sands Missile Range (WSMR): WSMR Desert Ship Upgrade and Maintenance Development; WSMR ACB-16 Development and Installation and Check Out
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             White Sands Missile Range (WSMR): WSMR Desert Ship Upgrade and Maintenance Development;  WSMR ACB-16 Updates
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/19
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/20
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 2/20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/21
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 2/21
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/22
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/23
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 2/23
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 1/24
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 2/24
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ACB 16 With SM-6Blk 1A Live Fire Tests: ACB-16 with SM-6 Blk IA Live Fire Test 3/24
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             E-2D Updates Delta System/Software Configuration (DSSC): E-2D UPDATES DELTA SYSTEM SOFTWARE CONFIGURATION (DSSC-3)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             E-2D Updates Delta System/Software Configuration (DSSC): E-2D UPDATES DELTA SYSTEM SOFTWARE CONFIGURATION (DSSC-4)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC Updates: CEC Updates: Sensor PCP Certification
                                                             
                                                                 
                                                                     2
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                                             This is not a new start effort.  Naval Integrated Fire Control (NIFC) From the Air (FTA) Systems Engineering Integration and Test (SEI&T) efforts are part of Project Unit 3159 (Naval Integrated Fire Control-Counter Air SE&I) in FY 2019 but move to Project 3242 starting in FY 2020.
                                             Naval Integrated Fire Control (NIFC) From the Air (FTA) Systems Engineering Integration and Test (SEI&T) project is a systems engineering effort to integrate NIFC FTA capabilities within "Pillar Programs" (F/A-18 & EA-18G, E-2D, F-35, Link-16 and Tactical Targeting Network Technology Data Links, and AIM-120 and AIM-9X weapons). Based on the advancing threat, there remains an imperative to improve lethality, survivability and interoperability by extending the battlespace out to the maximum kinematic range of our weapons for the air, surface, and strike warfare missions. The NIFC FTA project leverages capabilities inherent in existing systems, optimizes current and emerging technologies in platform system upgrades, and integrates them together to form interoperable System of Systems (SoS) to maximize offensive and defensive FTA integrated capabilities. As directed from OPNAV, the project is focused on development of Air Warfare, Surface Warfare, and Strike Warfare FTA effects chains. This PU will support efforts that include decomposing SoS requirements into Mission Technical Baselines (MTBs) and Integrated Capability Technical Baselines (ICTBs) for requirement allocation to Pillar Programs. Additionally, this PU will support NIFC pillar program coordination to provide performance predictions, performance assessments, and SoS risk reduction activities through Live, Virtual, and Constructive (LVC) events, SoS exercises, and development of Requirements Test and Verification Matrices (RTVMs) to support Developmental and Operational Test for the individual platforms. In lieu of a traditional Test and Evaluation Master Plan (TEMP), NIFC FTA test strategies will be developed to identify resources required to evaluate NIFC FTA capabilities, and describe how NIFC FTA capabilities will be evaluated prior to fleet delivery.
                                             
                                                 
                                                     NIFC From the Air (FTA)  Capabilities Effectiveness and Integration
                                                     Develops and executes multi-platform cross-domain offensive and defensive kinematic and non-kinematic effects chains as directed by OPNAV.
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                                                             NIFC FTA System of Systems (SoS) verification and validation test are planned throughout the year, including evaluation of integrated F/A-18E/F and EA-18G H16, E-2D DSSC-4 capabilities, and air/surface launched cruise missiles. Tactical Targeting Network Technology (TTNT) and other planned system upgraded capabilities will be introduced into SoS integrated effects chains. Continue maturing Federation lab upgrades to support SoS engineering & test. Continuation of V&V of Live Virtual Constructive (LVC) functional capabilities. NIFC Increment 3.X requirements definition, engineering product development, and risk reduction will continue to occur throughout the year.
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                                                         FY20 increase due to realignment of funds from Project 3159 for Airborne Platforms starting in FY20.
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                                             FTA pillar platform (F/A-18, E-2D, etc) test programs and analysis will provide data to verify NIFC performance with respect to NIFC Measures of Effectiveness (MOEs), Measures of Performance (MOPs), and NIFC requirements within the Pillar Programs. Data will be used to update the expected performance of NIFC FTA, as required, and provide feedback to Pillar programs.
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                                 Dual-Band Radar (DBR) Upgrades: Funding is for Dual Band Radar (DBR) System upgrades to implement cost savings initiatives for Volume Search Radar (VSR) modifications, supportability analysis and associated logistics product updates; future upgrades/technology insertion efforts for Multi-Function Radar (MFR)/VSR as a part of the DBR suite on CVN 78 Class ships and the MFR on DDG 1000 Class ships.  Funding is also required to resolve the hardware and software issues discovered during the various test events to include: DTB2-411, SDTS testing, Land Based Testing and pertinent At-Sea test events. The upgrades will include all aspects of the radar system/subsystems, including hardware and software. Specific subsystem areas include the Array, Transmit/Receive (T/R) module, Receiver/Exciter, Signal Data Processor, Radome, and power/cooling systems. Upgrades and technology insertions are required to maintain the level of force protection needed for ship defense against all threats envisioned in the littoral environment.  The supportability analysis and logistic products associated with these upgrades will also be developed and updated.  DBR CVN 78 Testing and Certification: FY18 requirement supported DBR At-Sea Test and Evaluation (T&E), Environmental Testing DBR Systems Certification for CVN 78 and CVN 78 Waterfront Integration Testing (WIT). The WIT efforts integrate and test the radar with the CVN78 combat system prior to the Self Defense Test Ship (SDTS) risk reduction firings (ET-09) in late FY18. Conducting the WIT allows for early identification of radar issues to ensure the Integrated Combat System (ICS) can meet all objectives to reduce any potential risk to ET-09.  FY2018 is the final year of RDT&E funding planned for this program.

Multi-Mission Signal Processor (MMSP): The development of MMSP provides simultaneous Anti-Air Warfare (AAW)/Ballistic Missile Defense (BMD) multi-mission capability for DDG 51 class ships as part of the Aegis Modernization Program. This capability is utilized for DDG 113 and follow new construction and Aegis Ashore. Modifies SPY-1D transmitters
to enable dual beam for reduced frame times and better reaction time, provides stability for all D(V) waveforms, and avoids operational degradation. The SPY-1 radar system detects, tracks, and supports engagements of a broader range of threats. MMSP improves performance in littoral, ducted clutter, electronic attack (EA), and chaff environments and provides greater commonality in computer programs and equipment. This effort also provides for the development of MMSP on Destroyers Commercial Off The Shelf (COTS) refresh and MMSP technology refresh. MMSP/AEGIS Linear Processing System (ALPS) integration provides adjunct processing for data collection.  

MMSP development includes the commencement of technology refresh to support Aegis Modernization due to Diminishing Manufacturing Sources and Material Shortages (DMSMS) and obsolescence issues. MMSP technology refresh, including MMSP-Refresh (MMSP-R), began in FY16. MMSP-R includes software updates required on new computer platforms.
Engineering efforts will be required to assess alternate technologies and determine optimal MMSP architectural solutions, which will include system security requirements. In FY20, MMSP/ALPS research, development, and integration will provide cost effective radar system-level improvements.

Advanced Radar Technology (ART): Enterprise Air Surveillance Radar (EASR) will modify an existing radar technology to meet the air surveillance requirements for multiple ship classes.  EASR will be one sensor in a suite that is designed to meet the performance needs for ship self-defense, situational awareness and air traffic control. EASR will replace the Volume Search Radar (VSR) in the CVN 78 Class Dual Band Radar system and the AN/SPS-48/49 radar systems in numerous ship classes.  The AN/SPS-48 Radars are long-range, three-dimensional (3-D) radars used to search, detect and provide space-stabilized, three-coordinate (range, bearing, height) data for air intercept control and designation to a weapon system.   The AN/SPS-49A(V)1 radar system is a long range, two dimensional (2-D), L-Band air surveillance radar installed on USN major combatants.  The AN/SPY-4 Volume Search Radar (VSR) is an S-Band active phased array radar deployed on CVN 78 providing volume surveillance and air traffic control. EASR funding will develop a modern 3-D air search radar that addresses the latest requirements for Aviation and Amphibious Warfare Ships and closely conforms to existing combat system interfaces, as well as aligns with existing shipboard space, weight, and power limits.  The architecture and acquisition strategy for EASR is intended to drive a lower recurring cost by utilizing the same core technology for both fixed-face and rotating array variants. EASR will provide for engineering of component and system level technology improvements for equipment used by in-service air search radars.

Improved Capabilities for SPY-1 Radar: These Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions are intended to reduce cascading failures, mitigate obsolescence issues, and improve reliability in support of Anti-Air Warfare (AAW) and Ballistic Missile Defense (BMD) missions while still providing AN/
SPY-1 Radar Total Ownership Cost Reductions. Improvements, such as Solid State Insertion to address Diminishing Manufacturing Sources and Material Shortages (DMSMS), will yield reductions in annual fleet maintenance costs and is a top fleet requirement as part of the AEGIS Wholeness initiative. In addition to RM&A improvements, warfighting improvements funded in this line include: Transmitter Noise Cancellation (TNC) development will include hardware/software to counter low radar cross section, low altitude threats. Side Lobe Blanking (SLB) addresses shortfalls in mixed electronic attack environment while in an Integrated Air and Missile Defense (IAMD) mode. The Ship-Based Non-Cooperative Target Recognition (SBNCTR) program Phases 2, 2A and 3 will develop algorithms to provide classification for targets. Transition of Advanced Calibration Experiment (ACE) Phases 1 and 2 from Baseline 7 into Baseline 9. Incorporate ERACE Phases 1/2 and 3 into Baseline 9. Electronic Attack (EA) and Rapid Radar Capability Improvement Program (R2CIP) develop solutions for evolving EA threats. FY20 includes completion of ACE Phase 1, continuation of development of ACE Phase 2, SBNCTR Phase 2A, TNC, EA improvements, and Elevated Radar Advanced Calibration Experiment (ERACE) Phase 1/2. Due to reduced SBNCTR funding in FY19, efforts have been deferred to FY20. ERACE certification is targeted to be part of Baseline 9.2.X certification, which is scheduled for 2Q FY22.

AN/SPS-49 Technology Refresh:  As the only Air Surveillance Radar on the LSD 41/49 class ships, continued degradation and increasingly low radar availability of the AN/SPS-49 Radar is greatly impacting deployed missions, impacting safety of flight and affecting LSD Air Warfare capability and operations. Funding is to complete development, test and evaluation, validation and integration of a technology refresh of the below deck hardware for the AN/SPS-49A(V)1 Long Range Air Surveillance Radar. This technology refresh will include Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions which will reduce cascading failures and mitigate obsolescence issues. In addition, this effort replaces key components to include: transmitter, receiver, exciter, antenna elevation servo control, radar system control, display and signal data processor (SDP). A digital receiver/exciter (DREX) with high-performance computing technology will be a key component in the new system. The current SPS-49 radar has no software so new software is being developed to mimic the current radar functions to maintain compatibility with internal and external interfaces. This effort will improve SPS-49 electronic protection, have increased surveillance range and increased slow moving small target detection, as well as reduce total ownership cost with lower unit cost and smaller size/weight/power requirements. Funding will also be used to address potential hardware and software issues discovered during land based test events and integration with the Ship Self Defense System (SSDS).
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                                     FY 2018 decrease is due to Small Business Innovation Research (SBIR), Navy Working Capital Fund and Federally Funded Research and Development Center (FFRDC) reductions.
FY 2019 decrease is due to adjustment to the Enterprise Air Surveillance Radar (EASR) program and FFRDC reduction.
FY 2020 increase (+$17.500M) is due to initiation of AN/SPS-49 below deck technology refresh effort and various rate adjustments.  FY 2020 also includes a $0.282M Contractor Services Reform reduction.
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                                             Dual-Band Radar (DBR) Upgrades: Funding is for Dual Band Radar (DBR) System upgrades to implement cost savings initiatives for Volume Search Radar (VSR) modifications, supportability analysis and associated logistics product updates; future upgrades/technology insertion efforts for Multi-Function Radar (MFR)/VSR as a part of the DBR suite on CVN 78 Class ships and the MFR on DDG 1000 Class ships.  Funding is also required to resolve the hardware and software issues discovered during the various test events to include: DTB2-411, SDTS testing, Land Based Testing and pertinent At-Sea test events. The upgrades will include all aspects of the radar system/subsystems, including hardware and software. Specific subsystem areas include the Array, Transmit/Receive (T/R) module, Receiver/Exciter, Signal Data Processor, Radome, and power/cooling systems. Upgrades and technology insertions are required to maintain the level of force protection needed for ship defense against all threats envisioned in the littoral environment.  The supportability analysis and logistic products associated with these upgrades will also be developed and updated.  DBR CVN 78 Testing and Certification: FY18 requirement supported DBR At-Sea Test and Evaluation (T&E), Environmental Testing DBR Systems Certification for CVN 78 and CVN78 Waterfront Integration Testing (WIT). The WIT efforts integrate and test the radar with the CVN78 combat system prior to the Self Defense Test Ship (SDTS) risk reduction firings (ET-09) scheduled for late FY18. Conducting the WIT allows for early identification of radar issues to ensure the Integrated Combat System (ICS) can meet all objectives to reduce any potential risk to ET-09.  FY2018 is the final year of RDT&E funding planned for this program.
                                             
                                                 
                                                     RADAR UPGRADES TECHNOLOGY INSERTION
                                                     
                                                         
                                                             5.031
                                                             0
                                                             - Completed technology insertion for the MFR/VSR/DBR hardware and software and development/updates to associated logistics products.
- Completed technical support for DBR element certification in support of overall combat system certification.
- Completed planning for DBR environmental testing.
- Completed DBR at-sea shipboard testing.
- Supported CVN 78 Waterfront Integration Test (WIT) efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     RADAR UPGRADES GOVERNMENT ENGINEERING SERVICES
                                                     
                                                         
                                                             2.024
                                                             0
                                                             - Completed Government Engineering Services support radar upgrades and technology insertion of the MFR/VSR/DBR radars. Completed oversight and assessment of efforts associated with this phase of the program.
- Completed Government Engineering Services support for DBR element certification in support of overall combat system certification.
- Completed Government Engineering Services support for DBR EMI testing and analysis efforts.
- Completed Government Engineering Services support for DBR environmental testing.
- Completed Government Engineering Services support for DBR at-sea shipboard testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     RADAR UPGRADES PROGRAM MANAGEMENT
                                                     
                                                         
                                                             0.096
                                                             0
                                                             - Completed Program Management and logistics support for radars upgrades and technology insertion of the MFR/VSR/DBR radars.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2980
                                                     BLI 2980/OPN Items Less Than $5M
                                                     
                                                         16.350
                                                         35.811
                                                         21.898
                                                         21.898
                                                         24.271
                                                         21.903
                                                         17.817
                                                         21.670
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     O&M,N/1C1C/0702228N
                                                     0702228N/1C1C/O&M,N
                                                     
                                                         2.851
                                                         9.704
                                                         9.210
                                                         9.210
                                                         9.385
                                                         9.554
                                                         9.588
                                                         9.779
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Radar Upgrades and logistic products will be developed to address lessons learned and technology refresh for DBR systems on multiple ship classes.
                                             - Complete upgrade studies and analyses each fiscal year to determine efficiencies for Hardware (H/W) and Software (S/W) upgrades and to determine appropriate logistics product updates
- Complete Electromagnetic Interference (EMI) Testing and Analysis
- Complete upgrade technology insertion
- Complete development of logistics products
- Implement supportability analysis to improve supportability and reduce overall lifecycle cost
- Complete DBR At-Sea Test and Evaluation (T&E)
- Complete planning for DBR Environmental Testing
- Complete DBR Systems Certification
- Complete DBR/SEWIP interface development
- Complete DBR Shipboard Testing
- Complete FY2018 CVN 78 Waterfront Integration Testing
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Other Government Activities
                                                             Various
                                                             
                                                                 1.143
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.143
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 16.112
                                                                 
                                                                     0.958
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.070
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 6.796
                                                                 
                                                                     0.249
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.045
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/Crane
                                                             Crane, IN
                                                             
                                                                 5.281
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.301
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 3.725
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.725
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Columbia, MD
                                                             
                                                                 2.092
                                                                 
                                                                     0.605
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.697
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             MIPR
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.903
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.903
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             SS
                                                             CPFF
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 1.158
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.158
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/Carderock
                                                             Philadelphia, PA
                                                             
                                                                 0.364
                                                                 
                                                                     0.076
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.440
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/Dam Neck
                                                             Dam Neck, VA
                                                             
                                                                 1.274
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.274
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             SS
                                                             CPFF
                                                             AEGIS Tech Rep
                                                             Moorestown, NJ
                                                             
                                                                 0.014
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.014
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             TASC
                                                             Andover, MA
                                                             
                                                                 0.048
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.048
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC/Corona
                                                             Corona, CA
                                                             
                                                                 0.714
                                                                 
                                                                     0.116
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.830
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWC/PT MUGU
                                                             PT MUGU, CA
                                                             
                                                                 0.586
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.586
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Raytheon, Sudbury, MA
                                                             
                                                                 56.686
                                                                 
                                                                     5.031
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 61.717
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPAF
                                                             Raytheon IDS
                                                             San Diego, CA
                                                             
                                                                 1.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             General Dynamics AIS
                                                             Fairfax, VA
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             PMS 320 Syntek
                                                             Arlington, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             SPA (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 4.719
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.719
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Allot
                                                             N/A
                                                             N/A
                                                             
                                                                 0.027
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.027
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             PEOIWS2
                                                             Washington, DC
                                                             
                                                                 0.200
                                                                 
                                                                     0.030
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.230
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             ALION
                                                             Washington, DC
                                                             
                                                                 0.026
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.026
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             CACI
                                                             Washington, DC
                                                             
                                                                 0.316
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.316
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             TMB
                                                             Washington, DC
                                                             
                                                                 0.047
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.047
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.195
                                                                 
                                                                     0.066
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.261
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             SS
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 0.262
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.262
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604501N_3188_FILE5.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3188
                                                     
                                                         
                                                             DBR System Upgrade Studies and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DBR EMI Testing and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DBR System Upgrade Technology Insertion
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DBR Testing and Certification
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3232
                                         Multi-Mission Signal Processor
                                         
                                             158.547
                                             2.378
                                             2.464
                                             2.005
                                             2.005
                                             2.987
                                             3.056
                                             3.114
                                             3.176
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Multi-Mission Signal Processor (MMSP): The development of MMSP provides simultaneous Anti-Air Warfare (AAW)/Ballistic Missile Defense (BMD) multi-mission capability for
DDG 51 class ships as part of the Aegis Modernization Program. This capability is utilized for DDG 113 and follow new construction and Aegis Ashore. Modifies SPY-1D transmitters
to enable dual beam for reduced frame times and better reaction time, provides stability for all D(V) waveforms, and avoids operational degradation. The SPY-1 radar system detects,
tracks, and supports engagements of a broader range of threats. MMSP improves performance in littoral, ducted clutter, electronic attack (EA), and chaff environments and provides
greater commonality in computer programs and equipment. This effort also provides for the development of MMSP on Destroyers Commercial Off The Shelf (COTS) refresh and
MMSP technology refresh. MMSP/AEGIS Linear Processing System (ALPS) integration provides adjunct processing for data collection.  

MMSP development includes the commencement of technology refresh to support Aegis Modernization due to Diminishing Manufacturing Sources and Material Shortages (DMSMS) and obsolescence issues. MMSP technology refresh, including MMSP-Refresh (MMSP-R), began in FY16. MMSP-R includes software updates required on new computer platforms.
Engineering efforts will be required to assess alternate technologies and determine optimal MMSP architectural solutions, which will include system security requirements. In FY20, MMSP/ALPS research, development, and integration will provide cost effective radar system-level improvements.
                                             
                                                 
                                                     SYSTEMS ENGINEERING
                                                     
                                                         
                                                             2.378
                                                             0
                                                             - Continued MMSP-R development to support AEGIS Modernization due to DMSMS and obsolescence issues.
- Completed MMSP-R integration and test.
- Completed MMSP on Destroyers COTS Refresh Engineering Change Proposals (ECPs).
- Commenced support of MMSP-R ACB16 integration and test.
- Continued to maintain alignment with the Ballistic Missile Defense (BMD) Program and the associated Ballistic Missile Defense Signal Processor (BSP) adjunct to incorporate BMD capability within MMSP during AEGIS Modernization.
- Continued to support ACB16 MMSP improvements.
- Completed support of ACB12 MMSP improvements.
                                                        
                                                    
                                                     
                                                         
                                                             2.464
                                                             0
                                                             - Continue MMSP-R development to support AEGIS Modernization due to DMSMS and obsolescence issues.
- Complete MMSP-R ACB16 integration and test.
- Conduct MMSP-R ACB16 Multi-Mission Exercise (MMEX).
- Conduct MMSP-R Demo.
- Continue to maintain alignment with the Ballistic Missile Defense (BMD) Program and the associated Ballistic Missile Defense Signal Processor (BSP) adjunct to incorporate BMD capability within MMSP during AEGIS Modernization.
- Continue to support ACB16 MMSP improvements.
                                                        
                                                         
                                                             2.005
                                                             0
                                                        
                                                         
                                                             2.005
                                                             0
                                                             - Continue MMSP-R development to support AEGIS Modernization due to DMSMS and obsolescence issues.
- Continue to maintain alignment with the BMD Program and the associated BSP adjunct to incorporate BMD capability within MMSP during AEGIS Modernization.
- Continue to support ACB16 MMSP improvements.
- Complete MMSP-R ECPs.
- Perform MMSP/ALPS concept development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in FY2020 is due to completion of MMSP-R ACB16 integration and test.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/0900
                                                     BLI 0900/OPN DDG Modernization
                                                     
                                                         592.644
                                                         462.908
                                                         551.140
                                                         551.140
                                                         555.525
                                                         812.338
                                                         1042.482
                                                         1107.075
                                                         2558.665
                                                         10373.593
                                                    
                                                
                                            
                                             Multi-Mission Signal Processor (MMSP) provides simultaneous AAW/BMD Multi-mission capability for AEGIS Modernization Program and leverages BMD 4.0.1 and SPY-1D(V) designs. This MMSP development efforts support integration of BMD 5.0 signal processing, and will lead to the OPN/SCN procurement for shore sites and shipsets. MMSP technology refresh will be incorporated into Baseline 9 and follow. MMSP/ALPS integration provides adjunct processing for data collection.
                                             - Complete DDG Commercial Off The Shelf (COTS) Refresh - Engineering Change Proposal (ECP) for MMSP on Destroyers
- Complete ACB16 Phase 1 certification
- Complete ACB16 Phase 2 certification
- Complete ACB16 COTS Refresh
- Complete MMSP-R Design and Development
- Complete MMSP-R Radar integration and test
- Complete MMSP-R ACB16 integration and test
- Complete MMSP-R ACB16 MMEX
- Complete MMSP-R Demo
- Complete MMSP-R ECPs
- Complete MMSP/ALPS concept development
- Complete MMSP/ALPS requirements analysis and specifications update
- Complete MMSP/ALPS technology development
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SYSTEM ENGINEERING
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Moorestown, NJ
                                                             
                                                                 115.186
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             C
                                                             CPFF
                                                             AEGIS Techrep
                                                             Moorestown, NJ
                                                             
                                                                 5.341
                                                                 
                                                                     0.150
                                                                     2018-03
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             SS
                                                             FP
                                                             APL/JHU
                                                             Laurel, MD
                                                             
                                                                 4.911
                                                                 
                                                                     0.120
                                                                     2018-08
                                                                
                                                                 
                                                                     0.080
                                                                     2019-02
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             CSCS
                                                             Dahlgren, VA
                                                             
                                                                 1.580
                                                                 
                                                                     0.062
                                                                     2018-06
                                                                
                                                                 
                                                                     0.062
                                                                     2018-11
                                                                
                                                                 
                                                                     0.062
                                                                
                                                                 
                                                                     0.062
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.766
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 3.058
                                                                 
                                                                     0.106
                                                                     2017-11
                                                                
                                                                 
                                                                     0.132
                                                                     2018-12
                                                                
                                                                 
                                                                     0.126
                                                                
                                                                 
                                                                     0.126
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             MIPR
                                                             MIT/LL
                                                             Lexington, MA
                                                             
                                                                 1.453
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.453
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 8.806
                                                                 
                                                                     0.334
                                                                     2017-10
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.372
                                                                
                                                                 
                                                                     0.372
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             SCSC
                                                             Wallops Island, VA
                                                             
                                                                 0.019
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.019
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 4.147
                                                                 
                                                                     1.388
                                                                     2017-10
                                                                
                                                                 
                                                                     1.369
                                                                     2018-11
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 4.149
                                                                 
                                                                     0.121
                                                                     2017-11
                                                                
                                                                 
                                                                     0.172
                                                                     2018-11
                                                                
                                                                 
                                                                     0.161
                                                                
                                                                 
                                                                     0.161
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             Office of Naval Research
                                                             Arlington, VA
                                                             
                                                                 5.779
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.779
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Allot
                                                             PEOIWS2
                                                             Washington, DC
                                                             
                                                                 0.238
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2019-01
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.078
                                                                 
                                                                     0.087
                                                                     2018-07
                                                                
                                                                 
                                                                     0.089
                                                                     2018-12
                                                                
                                                                 
                                                                     0.089
                                                                
                                                                 
                                                                     0.089
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             SS
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 1.403
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.403
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 2.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.247
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             CACI
                                                             Washington, DC
                                                             
                                                                 0.094
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.094
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             TMB
                                                             Washington, DC
                                                             
                                                                 0.031
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.031
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             Strategic Insight
                                                             Washington, DC
                                                             
                                                                 0.027
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.027
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604501N_3232_FILE14.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3232
                                                     
                                                         
                                                             DDG Commercial Off The Shelf (COTS) Refresh - Engineering Change Proposals (ECP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 Development Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MMSP Technology Refresh to Support AEGIS Modernization
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MMSP-R Radar Integration and Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MMSP-R ACB16 Integration and Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MMSP-R ACB16 Multi-Mission Exercise (MMEX)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MMSP-R Demo
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MMSP-R ECPs
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MMSP/ALPS Concept Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 Phase 1 Certification
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MMSP ECP and Software Updates
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MMSP/ALPS  Requirements Analysis and Specifications Update
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MMSP/ALPS  Technology Development
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 Phase 2 Certification
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ACB16 COTS Refresh (ECPs)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3236
                                         Advanced Radar Technology
                                         
                                             74.317
                                             64.690
                                             23.552
                                             1.933
                                             1.933
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             164.492
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Advanced Radar Technology (ART): Enterprise Air Surveillance Radar (EASR) will modify an existing radar technology to meet the air surveillance requirements for multiple ship classes.  EASR will be one sensor in a suite that is designed to meet the performance needs for ship self-defense, situational awareness and air traffic control. EASR will replace the Volume Search Radar (VSR) in the CVN 78 Class Dual Band Radar system and the AN/SPS-48/49 radar systems in numerous ship classes.  The AN/SPS-48 Radars are long-range, three-dimensional (3-D) radars used to search, detect and provide space-stabilized, three-coordinate (range, bearing, height) data for air intercept control and designation to a weapon system.   The AN/SPS-49A(V)1 radar system is a long range, two dimensional (2-D), L-Band air surveillance radar installed on USN major combatants.  The AN/SPY-4 Volume Search Radar (VSR) is an S-Band active phased array radar deployed on CVN 78 providing volume surveillance and air traffic control. EASR funding will develop a modern 3-D air search radar that addresses the latest requirements for Aviation and Amphibious Warfare Ships and closely conforms to existing combat system interfaces, as well as aligns with existing shipboard space, weight, and power limits.  The architecture and acquisition strategy for EASR is intended to drive a lower recurring cost by utilizing the same core technology for both fixed-face and rotating array variants. EASR will provide for engineering of component and system level technology improvements for equipment used by in-service air search radars.
                                             
                                                 
                                                     SYSTEMS ENGINEERING - EASR
                                                     
                                                         
                                                             49.586
                                                             0
                                                             - Built up array and completed array integration
- Conducted EASR Technical Interchange Meetings (TIMs)
- Commenced EASR Simulator System Testing
- Conducted Subsystem Level Testing
- Continued EASR test planning in support of test site requirements
- Continued supporting EASR Integrated Product Teams (IPTs) and Working Groups (WGs) to facilitate successful integration of the radar with the ship and combat system
- Completed Test Readiness Review for DT-2

OCO:
- N/A
                                                        
                                                    
                                                     
                                                         
                                                             8.236
                                                             0
                                                             - Conduct EASR Technical Interchange Meetings (TIMs)
- Continue EASR Simulator System Testing
- Complete Test Readiness Review for DT-3
- Complete Subsystem Level Testing for DT-2
- Commence combat system integration with the emulator
- Continue EASR Integrated Product Teams (IPTs) and Working Groups (WGs) to facilitate successful integration of the radar with the ships and combat system
- Commence land-based testing
- Receive Long Lead Material Authorization for Low-Rate Initial Production (LRIP) units
                                                        
                                                         
                                                             0.545
                                                             0
                                                        
                                                         
                                                             0.545
                                                             0
                                                             - Complete DT-3 testing
- Conduct System Verification Review (SVR), Functional Configuration Audit (FCA), Production Readiness Review (PRR), and the Transition CDR
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in FY20 is primarily due to reduced testing of the EASR system and transition to production in FY20.
                                                    
                                                
                                                 
                                                     GOVERNMENT ENGINEERING SERVICES - EASR
                                                     
                                                         
                                                             13.840
                                                             0
                                                             - Continued to analyze and assess EASR Engineering and Manufacturing Development (E&MD) contract deliverables
- Continued to provide support to EASR IPTs and WGs
- Continued to support regular EASR Program Management Reviews
- Continued to support test site preparations
- Supported EASR simulator system testing
- Continued to support EASR interface integration with the combat system suite
- Supported EASR interface with ships design agent
- Supported EASR cost, schedule, and performance management, contract administration, contract oversight, risk identification and risk mitigation
- Continued to provide support to EASR TIMs
                                                        
                                                    
                                                     
                                                         
                                                             13.499
                                                             0
                                                             - Continue analysis and assessment of EASR E&MD contract deliverables
- Continue support of EASR IPTs and WGs
- Continue EASR Program Management Reviews
- Continue support of DT-3 testing
- Complete support of EASR interface integration with the combat system suite
- Support EASR cost, schedule, and performance management contract administration, contract oversight, risk identification and risk mitigation
- Complete support to EASR TIMs
                                                        
                                                         
                                                             1.201
                                                             0
                                                        
                                                         
                                                             1.201
                                                             0
                                                             - Complete support of DT-3 testing
- Conduct Transition CDR/SVR/FCA/PRR
- Support EASR cost, schedule, and performance management contract administration, contract oversight, risk identification, and risk mitigation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in FY20 is primarily due to the reduction of engineering services activities and reduced testing support needed in FY20.
                                                    
                                                
                                                 
                                                     PROGRAM MANAGEMENT SUPPORT - EASR
                                                     
                                                         
                                                             1.264
                                                             0
                                                             - Continued to provide support to EASR IPTs and WGs
- Continued to analyze and assess EASR E&MD contract deliverables
- Continued to conduct regular EASR Program Management Reviews
- Continued to support execution of EASR cost, schedule, and performance management, contract administration, contract oversight, risk identification and risk mitigation
- Continued to provide support to EASR TIMs

OCO:
- N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.817
                                                             0
                                                             - Support EASR IPTs and WGs
- Continue the analysis and assessment of EASR E&MD contract deliverables
- Continue EASR Program Management Reviews
- Continue support of EASR schedule and performance management contract administration, contract oversight, risk identification and risk mitigation
- Support EASR TIMs
                                                        
                                                         
                                                             0.187
                                                             0
                                                        
                                                         
                                                             0.187
                                                             0
                                                             - Complete support of EASR IPTs and WGs
- Complete the analysis and assessment of EASR E&MD contract deliverables
- Complete CLIN 0001 closeout
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in FY20 is primarily due to reduced testing of the EASR system and the transition to production in FY20.
                                                    
                                                
                                            
                                             Advanced Radar Technology (ART)/EASR: The EASR Acquisition is a planned competitive procurement based on a radar specification that incorporates the latest requirements for aviation and amphibious warfare ships, closely conforms to existing combat system interfaces, and includes physical Space Weight and Power (SWAP) Not-to-Exceed (NTE) interface requirements from:
   - CVN 79+, LHA, LPD 29+, FFG(X) and LX(R) for Forward-Fit
   - CVN, LHA and LHD for back-fit
                                             EASR E&MD	
EASR E&MD Transition CDR and SVR/FCA/PRR					
EASR DT-2 
EASR E&MD DT-3		
EASR Production Authorization
EASR Test Readiness Review (TRR)
Long Lead Material Authorization
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering - S2F
                                                             C
                                                             CPFF
                                                             Northrop Grumman - ES
                                                             Baltimore, MD
                                                             
                                                                 0.608
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.608
                                                            
                                                        
                                                         
                                                             Systems Engineering - EASR
                                                             C
                                                             CPIF
                                                             EASR E&MD Contractor - Raytheon
                                                             Marborough, MA
                                                             
                                                                 51.593
                                                                 
                                                                     49.586
                                                                     2017-11
                                                                
                                                                 
                                                                     8.236
                                                                     2018-11
                                                                
                                                                 
                                                                     0.545
                                                                
                                                                 
                                                                     0.545
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 109.960
                                                            
                                                        
                                                         
                                                             Systems Engineering - EXI
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 1.910
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.910
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 7.012
                                                                 
                                                                     3.211
                                                                     2017-10
                                                                
                                                                 
                                                                     6.429
                                                                     2018-11
                                                                
                                                                 
                                                                     0.512
                                                                
                                                                 
                                                                     0.512
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 17.164
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 1.675
                                                                 
                                                                     0.621
                                                                     2018-01
                                                                
                                                                 
                                                                     0.327
                                                                     2018-11
                                                                
                                                                 
                                                                     0.036
                                                                
                                                                 
                                                                     0.036
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.659
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NSWC/PHD
                                                             Port Huneme, CA
                                                             
                                                                 1.098
                                                                 
                                                                     0.690
                                                                     2018-02
                                                                
                                                                 
                                                                     1.390
                                                                     2018-11
                                                                
                                                                 
                                                                     0.153
                                                                
                                                                 
                                                                     0.153
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.331
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NSWC/ PHI
                                                             Philadelphia, PA
                                                             
                                                                 0.135
                                                                 
                                                                     0.078
                                                                     2017-11
                                                                
                                                                 
                                                                     0.067
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.280
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.918
                                                                 
                                                                     0.307
                                                                     2017-11
                                                                
                                                                 
                                                                     0.437
                                                                     2018-11
                                                                
                                                                 
                                                                     0.048
                                                                
                                                                 
                                                                     0.048
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.710
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Baltimore, MD
                                                             
                                                                 4.429
                                                                 
                                                                     2.608
                                                                     2017-11
                                                                
                                                                 
                                                                     2.624
                                                                     2018-12
                                                                
                                                                 
                                                                     0.288
                                                                
                                                                 
                                                                     0.288
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.949
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             SCSC
                                                             Wallops Island, VA
                                                             
                                                                 0.232
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.232
                                                            
                                                        
                                                         
                                                             Government Engineering - EASR
                                                             WR
                                                             NSWC/CD
                                                             Bethesda, Maryland
                                                             
                                                                 0.481
                                                                 
                                                                     0.045
                                                                     2017-11
                                                                
                                                                 
                                                                     0.221
                                                                     2019-03
                                                                
                                                                 
                                                                     0.024
                                                                
                                                                 
                                                                     0.024
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.771
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             WR
                                                             NAVFAC
                                                             Washington, DC
                                                             
                                                                 0.036
                                                                 
                                                                     4.721
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.757
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.331
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.331
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.963
                                                                 
                                                                     1.228
                                                                     2017-11
                                                                
                                                                 
                                                                     1.274
                                                                     2018-12
                                                                
                                                                 
                                                                     0.140
                                                                
                                                                 
                                                                     0.140
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.605
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             WR
                                                             CIVIL AIR PATROL
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.060
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             WR
                                                             NSWC/COR
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.159
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.159
                                                            
                                                        
                                                         
                                                             Engineering Support - EASR
                                                             WR
                                                             DOI
                                                             Boise, ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.511
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.511
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Systems Engineering - S2F
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.582
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.582
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.877
                                                                 
                                                                     0.752
                                                                     2017-11
                                                                
                                                                 
                                                                     0.947
                                                                     2018-11
                                                                
                                                                 
                                                                     0.104
                                                                
                                                                 
                                                                     0.104
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.680
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             TRAVEL
                                                             Washington, DC
                                                             
                                                                 0.090
                                                                 
                                                                     0.012
                                                                     2018-02
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.011
                                                                
                                                                 
                                                                     0.011
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.213
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             CACI
                                                             Washington, DC
                                                             
                                                                 0.313
                                                                 
                                                                     0.100
                                                                     2017-12
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.488
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             SS
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 0.625
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.625
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             TMB
                                                             Washington, DC
                                                             
                                                                 0.388
                                                                 
                                                                     0.074
                                                                     2017-10
                                                                
                                                                 
                                                                     0.177
                                                                     2018-11
                                                                
                                                                 
                                                                     0.019
                                                                
                                                                 
                                                                     0.019
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.658
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             STRATEGIC INSIGHT
                                                             Washington, DC
                                                             
                                                                 0.082
                                                                 
                                                                     0.035
                                                                     2018-01
                                                                
                                                                 
                                                                     0.035
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.152
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 0.270
                                                                 
                                                                     0.291
                                                                     2017-10
                                                                
                                                                 
                                                                     0.483
                                                                     2018-12
                                                                
                                                                 
                                                                     0.053
                                                                
                                                                 
                                                                     0.053
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.097
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604501N_3236_FILE10.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3236
                                                     
                                                         
                                                             Delivery of EASR Simulator
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             EASR Test Readiness Review (TRR) and (DT) 2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             EASR TRR and DT3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Delivery of EASR Emulator
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EASR EDM Delivery to LBTS
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EASR V1 Long Lead Material Authorization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EASR V2 Long Lead Material Authorization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EASR System Verification Review (SVR)/Functional Configuration Audit (FCA)/Production Readiness Review (PRR) EASR Transition CDR
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EASR Production Authorization
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EASR V1 Production Award
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EASR V2 Production Award
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EASR V1 FAQT/FAT
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EASR V2 FAQT/FAT
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3301
                                         Improved Capabilities SPY-1 Radar
                                         
                                             25.391
                                             10.288
                                             7.868
                                             13.116
                                             13.116
                                             12.606
                                             11.604
                                             11.818
                                             12.056
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Improved Capabilities for SPY-1 Radar: These Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions are intended to reduce
cascading failures, mitigate obsolescence issues, and improve reliability in support of Anti-Air Warfare (AAW) and Ballistic Missile Defense (BMD) missions while still providing AN/ SPY-1 Radar Total Ownership Cost Reductions. Improvements, such as Solid State Insertion to address Diminishing Manufacturing Sources and Material Shortages (DMSMS), will yield reductions in annual fleet maintenance costs and is a top fleet requirement as part of the AEGIS Wholeness initiative. In addition to RM&A improvements, warfighting improvements funded in this line include: Transmitter Noise Cancellation (TNC) development will include hardware/software to counter low radar cross section, low altitude threats. Side Lobe Blanking (SLB) addresses shortfalls in mixed electronic attack environment while in an Integrated Air and Missile Defense (IAMD) mode. The Ship-Based Non-Cooperative Target Recognition (SBNCTR) program Phases 2, 2A and 3 will develop algorithms to provide classification for targets. Transition of Advanced Calibration Experiment (ACE) Phases 1 and 2 from Baseline 7 into Baseline 9. Incorporate ERACE Phases 1/2 and 3 into Baseline 9. Electronic Attack (EA) and Rapid Radar Capability Improvement Program (R2CIP) develop solutions for evolving EA threats. 

FY20 includes completion of ACE Phase 1, continuation of development of ACE Phase 2, SBNCTR Phase 2A, TNC, EA improvements, and Elevated Radar Advanced Calibration Experiment (ERACE) Phase 1/2. Due to reduced SBNCTR funding in FY19, efforts have been deferred to FY20. ERACE certification is targeted to be part of Baseline 9.2.X certification, which is scheduled for 2Q FY22.
                                             
                                                 
                                                     Improved Capabilities SPY-1 Radar
                                                     
                                                         
                                                             10.288
                                                             0
                                                             - Continued development of additional cost reduction initiatives
- Continued TNC development and conducted System Requirements Review (SRR) and In-Process Review (IPR)
- Performed requirements analysis and specification updates for Electronic Attack (EA) improvements  
- Continued requirements development and technical reviews for SBNCTR Phase 2
- Continued Radar IPT support for all baselines
- Conducted ACE Phase 1 demo
- Conducted ACE Phase 1 testing
- Initiated Elevated Radar Advanced Calibration Experiment (ERACE) Phase 1/2 development
- Conducted SBNCTR Phase 2 demo
- Continued Solid State Technology Insertion Analysis
                                                        
                                                    
                                                     
                                                         
                                                             7.868
                                                             0
                                                             - Continue development of additional cost reduction initiatives
- Continue TNC development and conduct Preliminary Design Review (PDR) and Critical Design Review (CDR)
- Initiate EA improvements technology development
- Continue Radar Integrated Product Team (IPT) support for all baselines
- Continue ACE Phase 1 development
- Continue ERACE Phase V2 development 
- Conduct ERACE Phase 1/2 testing
- Continue solid state technology insertion analysis
                                                        
                                                         
                                                             13.116
                                                             0
                                                        
                                                         
                                                             13.116
                                                             0
                                                             -Conduct ACE Phase 1 Certification Baseline 9
-Complete ACE Phase 1 development Baseline 9
-Initiate ACE Phase 2 development
-Complete ACE Phase 2 Requirements Definition
-Restart SBNCTR Phase 2A development; includes integration of other sensors and threats
-Conduct SBNCTR Phase 2A IPR#3
-Conduct TNC qualification testing
-Continue EA improvements technology development
-Initiate GaN solutions development for MWT DMSMS, to include solid state component replacement of analog vacuum tube equipment 
-Continue ERACE Phase 1/2 development
-Conduct ERACE Phase 1/2 FLEX Event to test multiple sensors in an at-sea operational environment 
-Continue Solid State Technology Insertion Analysis
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase is due to restart of SBNCTR Phase 2 program, initiation of GaN solutions for Microwave Tube (MWT) DMSMS and increased scope to conduct ERACE FLEX event.
                                                    
                                                
                                            
                                             
                                                 
                                                     O&MN/1C1C/0702228N
                                                     O&M,N AEGIS Wholeness SPY Transmitter Reliability
                                                     
                                                         4.155
                                                         4.188
                                                         4.358
                                                         4.358
                                                         4.276
                                                         4.400
                                                         4.427
                                                         4.514
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Improved Capabilities SPY-1 Reliability, Maintainability, and Availability (RM&A) will design and develop an Ordnance Alterations (ORDALT) Package for fixes and modifications to known transmitter, microwave tube (MWT), and logistic shortcomings. Investment in development of SPY-1 RM&A improvements to address failure mechanisms and improve reliability is planned to continue beyond the FYDP. Radar capability upgrades (SBNCTR, ACE and ERACE) and reliability improvements will be incorporated into Baseline 7, Baseline 9 and follow.
                                             - Complete Advanced Calibration Experiment (ACE) Baseline (BL) 9 Phase 1 demo
- Complete Transmitter Noise Cancellation (TNC) System Requirements Review (SRR)
- Complete ACE Baseline 9 Phase 1 testing
- Complete TNC Preliminary Design Review (PDR)
- Complete EA studies and R2CIP requirements analysis and spec updates
- Complete SBNCTR Phase 2A integration and test
- Complete TNC Critical Design Review (CDR)
- Complete Sidelobe Blanking (SLB) requirements analysis
- Complete SBNCTR Phase 2A EA
- Complete ACE Phase 1 certification and development
- Complete EA and R2CIP technology development
- Complete TNC integration and test
- Complete TNC merge to Common Source Library (CSL)
- Complete ACE Phase 2 requirements definition
- Complete ACE Phase 2 demo
- Complete ACE Phase 2 certification testing
- Complete EA improvements and R2CIP implementation and testing
- Complete SBNCTR Phase 3 requirements definition
- Complete ERACE Phase 1/2 requirements definition
- Complete ERACE Phase 1/2 Flex Event
- Complete ERACE Phase 1/2 testing
- Complete ERACE Phase 1/2 certification
- Complete ERACE Phase 3 requirements definition 
- Complete ERACE Phase 3 demos
- Complete ERACE Phase 3 testing
- Complete GaN solutions for MWT DMSMS concept development
- Complete GaN solutions for MWT DMSMS requirements analysis and specifications updates
- Complete GaN solutions for MWT DMSMS technology development
- Complete SBNCTR Phase 2A IPR #3
- Complete SBNCTR Phase 3 IPR #1
- Complete SBNCTR Phase 3 IPR #2
- Complete TNC qualification testing
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SYSTEM ENGINEERING
                                                             MIPR
                                                             Office of Naval Research
                                                             Arlington, VA
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Sudbury, MA
                                                             
                                                                 1.941
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.941
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC/Crane, IN
                                                             Crane, IN
                                                             
                                                                 12.865
                                                                 
                                                                     1.347
                                                                     2017-10
                                                                
                                                                 
                                                                     3.734
                                                                     2018-12
                                                                
                                                                 
                                                                     3.684
                                                                
                                                                 
                                                                     3.684
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Moorestown, NJ
                                                             
                                                                 5.046
                                                                 
                                                                     5.584
                                                                     2018-01
                                                                
                                                                 
                                                                     1.597
                                                                     2019-01
                                                                
                                                                 
                                                                     5.670
                                                                
                                                                 
                                                                     5.670
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             SS
                                                             CPFF
                                                             AEGIS Techrep
                                                             Moorestown, NJ
                                                             
                                                                 0.439
                                                                 
                                                                     0.337
                                                                     2017-11
                                                                
                                                                 
                                                                     0.222
                                                                     2018-11
                                                                
                                                                 
                                                                     0.354
                                                                
                                                                 
                                                                     0.354
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             SS
                                                             FP
                                                             APL/JHU
                                                             Laurel, MD
                                                             
                                                                 0.465
                                                                 
                                                                     0.370
                                                                     2018-03
                                                                
                                                                 
                                                                     0.365
                                                                     2019-02
                                                                
                                                                 
                                                                     0.384
                                                                
                                                                 
                                                                     0.384
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             CSCS
                                                             Dahlgren, VA
                                                             
                                                                 0.194
                                                                 
                                                                     0.148
                                                                     2018-06
                                                                
                                                                 
                                                                     0.062
                                                                     2018-12
                                                                
                                                                 
                                                                     0.062
                                                                
                                                                 
                                                                     0.062
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.375
                                                                 
                                                                     0.282
                                                                     2017-11
                                                                
                                                                 
                                                                     0.283
                                                                     2018-12
                                                                
                                                                 
                                                                     0.396
                                                                
                                                                 
                                                                     0.396
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             MIPR
                                                             MIT/LL
                                                             Lexington, MA
                                                             
                                                                 0.450
                                                                 
                                                                     0.450
                                                                     2018-06
                                                                
                                                                 
                                                                     0.204
                                                                     2019-01
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 1.674
                                                                 
                                                                     1.302
                                                                     2017-10
                                                                
                                                                 
                                                                     0.995
                                                                     2018-11
                                                                
                                                                 
                                                                     1.677
                                                                
                                                                 
                                                                     1.677
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.195
                                                                 
                                                                     0.124
                                                                     2017-11
                                                                
                                                                 
                                                                     0.136
                                                                     2018-11
                                                                
                                                                 
                                                                     0.169
                                                                
                                                                 
                                                                     0.169
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEM ENGINEERING
                                                             MIPR
                                                             DTIC
                                                             Fort Belvior, VA
                                                             
                                                                 0.050
                                                                 
                                                                     0.182
                                                                     2018-10
                                                                
                                                                 
                                                                     0.050
                                                                     2019-03
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.332
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Allot
                                                             PEOIWS2
                                                             Washington, DC
                                                             
                                                                 0.010
                                                                 
                                                                     0.020
                                                                     2018-01
                                                                
                                                                 
                                                                     0.020
                                                                     2018-12
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.506
                                                                 
                                                                     0.142
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.048
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             SS
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 0.181
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.181
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604501N_3301_FILE14.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3301
                                                     
                                                         
                                                             Solid State Technology Insertion Analyses
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TNC SRR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             EA Improvements and R2CIP Rqt Analysis & Specification Updates
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 2 Demo
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 1/2 Requirements Definition
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 2 IPR #2/TIM
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 1 Demo
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TNC IPR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 1 Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             EA Improvements and R2CIP Technology Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TNC PDR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TNC CDR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 1/2 Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 1 Certification
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 2 Requirements Definition
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 2A IPR #3
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TNC Qualification Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Gan Solutions Development for MWT DMSMS Concept Development
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 1/2 Flex Event
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 2A Integration & Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TNC Integration & Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EA Improvements and R2CIP Integration and Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 2 Demo
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GaN Solutions Development for MWT DMSMS Req Analysis & Spec Updates
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 1 / 2 Certification
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ACE Phase 2 Certification Testing
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TNC Merge to Common Source Library
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SLB Requirements Analysis
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 2A Engineering Assessment
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 3 Requirements Definition
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GaN Solutions Development for MWT DMSMS Technology Development
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 3 Requirements Definition
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 3 Demo
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 3 IPR #1
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ERACE Phase 3 Testing
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SBNCTR Phase 3 IPR #2
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3408
                                         AN/SPS-49 Technical Refresh
                                         
                                             0.000
                                             0.000
                                             0.000
                                             17.500
                                             17.500
                                             8.100
                                             1.000
                                             0.000
                                             0.000
                                             0.000
                                             26.600
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This is a new start.  SPS-49 tech refresh was funded in FY18 and FY19 leveraging OSD Other Transactional Authority (OTA) contract for Industrial Base Analysis and Sustainment Program (IBAS).
                                             AN/SPS-49 Technology Refresh:  As the only Air Surveillance Radar on the LSD 41/49 class ships, continued degradation and increasingly low radar availability of the AN/SPS-49 Radar is greatly impacting deployed missions, impacting safety of flight and affecting LSD Air Warfare capability and operations. Funding is to complete development, test and evaluation, validation and integration of a technology refresh of the below deck hardware for the AN/SPS-49A(V)1 Long Range Air Surveillance Radar. This technology refresh will include Reliability, Maintainability, and Availability (RM&A) improvements and solid state technology insertions which will reduce cascading failures and mitigate obsolescence issues. In addition, this effort replaces key components to include: transmitter, receiver, exciter, antenna elevation servo control, radar system control, display and signal data processor (SDP). A digital receiver/exciter (DREX) with high-performance computing technology will be a key component in the new system. The current SPS-49 radar has no software so new software is being developed to mimic the current radar functions to maintain compatibility with internal and external interfaces. This effort will improve SPS-49 electronic protection, have increased surveillance range and increased slow moving small target detection, as well as reduce total ownership cost with lower unit cost and smaller size/weight/power requirements. Funding will also be used to address potential hardware and software issues discovered during land based test events and integration with the Ship Self Defense System (SSDS).
                                             
                                                 
                                                     AN/SPS-49 Technology Refresh
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             17.500
                                                             0
                                                        
                                                         
                                                             17.500
                                                             0
                                                             - Initiate system hardware and software design and development
- Conduct Critical Design Review (CDR)							
- Conduct Test Readiness Review (TRR)
- Receive prototype Build of Material (BOM)									
- Complete top level drawings/models							
- Build prototype to validate models				
- Commence collection of Reliability, Availability and Maintainability data					
- Commence development of provisioning technical data	
- Complete interface design							
- Commence integration of DREX with Signal Data Processor (SDP) and transmitter designs
- Complete software test description
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 is the first year of funding for this effort.
                                                    
                                                
                                            
                                             Technology developed using Small Business Innovative Research (SBIR), Rapid Insertion Funds (RIF), Technology Insertion Funds (TIF) and OSD's Industrial Base Analysis and Sustainment (IBAS) programs will be integrated to provide below deck technology refresh of the AN/SPS-49 Long Range Air Surveillance Radar. Integration of the technologies, final design, procurement of three Engineering Development Models (EDM) (procured under prior efforts funded by OSD) and test and evaluation will be accomplished utilizing an Other Transactional Authority (OTA) contract.  In conjunction with the prime contractor, the government will integrate the EDM with external interfaces and perform test and evaluation of hardware and software at a Land Based Test Site (LBTS) at Wallops Island. Final integration into the combat system and combat systems certification will be accomplished at the LBTS during the LSD 41 SSDS qualification event in Q3FY21.

To accomplish the SPS-49 tech refresh, the Navy is leveraging an Other Transactional Authority (OTA) contract for Industrial Base Analysis and Sustainment Program (IBAS) Radar Systems Should Cost Model/Prototypes for Defense Affordability and Industrial Base Resiliency awarded by OSD to the Army (Picatinny).  OSD IBAS provided start-up funding for the first three phases.  Phase 1 and 2 were completed in FY18 (including Analysis of Alternatives and efforts through Preliminary Design Review) and Phase 3 (efforts through Critical Design Review) will be completed in FY19.  Phase 4 and 5 executed in FY20, will complete Non Recurring Engineering (NRE), Technical Readiness Review (TRR), Functional Configuration Audit (FCA), Physical Configuration Audit (PCA), shock, Electromagnetic Interference (EMI) and combat system integration/validation.
                                             Complete Contract Award			
Complete AN/SPS-49 technology refresh development
Complete Critical Design Review (CDR)
Conduct Test Readiness Review (TRR)				
Complete system/subsystem integration testing
Complete Wallops Island SSDS integration testing				
Complete Functional Configuration Audit (FCA)				
Complete Physical Configuration Audit (PCA)
Complete Shock and Electromagnetic Interference (EMI) Testing
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             System Engineering
                                                             MIPR
                                                             Army
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     14.440
                                                                
                                                                 
                                                                     14.440
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 14.440
                                                            
                                                        
                                                         
                                                             Government Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.375
                                                                
                                                                 
                                                                     0.375
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             Government Engineering
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Government Engineering
                                                             WR
                                                             NSWC/PHD
                                                             Port Huneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.235
                                                                
                                                                 
                                                                     0.235
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.235
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Government Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Government Engineering
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Government Engineering
                                                             WR
                                                             NSWC/PHD
                                                             Port Huneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             ICI
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             TMB
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             CACI
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Travel
                                                             Sub Allot
                                                             PEOIWS2
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.025
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                                                     Proj 3408
                                                     
                                                         
                                                             Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Technology Refresh Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Critical Design Review (CDR)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test Readiness Review (TRR)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System/Subsystem Integration Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Wallops Island Ship Self Defense System (SSDS) Integration
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Functional Configuration Audit
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Physical Configuration Audit
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Shock and Electro Magnetic Interference (EMI) Testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604503N
                                 SSN-688 & Trident Modernization
                                 126
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1600.649
                                     142.167
                                     126.932
                                     84.663
                                     84.663
                                     82.685
                                     93.103
                                     95.811
                                     96.653
                                     Continuing
                                     Continuing
                                
                                 Funding for the following projects has been realigned out of PE 0604503N into PE 0604280N as part of Program Element Consolidation starting in FY20: Project 0742 - Sub Integrated Antenna System, Project 1411 - Sub Tactical Communication System.
                                 The FY 2020 funding request was reduced by $4.000 million to account for the availability of prior year execution balances.

SSN-688 & Trident Modernization delivers block updates to Submarine Sonar systems, provides improved secure voice and data communications capabilities, develops improved Submarine Electronic Warfare (EW) systems, and provides a fully integrated and tested Common Submarine Radio Room (CSRR). These development activities ensure all Submarine Classes maintain clear acoustical, tactical, and operational superiority over Submarines and Surface Combatants in Joint Littoral Warfare, Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings, Information Operations including Cyber, and Special Operations Force (SOF) support.  Current developments are focused on supporting Joint Littoral Warfare, Regional Sea Denial, Strike Group Support, Diesel Submarine Detection, Joint Surveillance and Peacetime Engagement, Space and Electronic Warfare, Intelligence Collection, Maritime Protection, and Joint Strike.
                                 
                                     
                                         130.981
                                         126.932
                                         110.805
                                         110.805
                                    
                                     
                                         142.167
                                         126.932
                                         84.663
                                         84.663
                                    
                                     
                                         11.186
                                         0.000
                                         -26.142
                                         -26.142
                                    
                                     
                                         
                                             -3.813
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -25.846
                                                     -25.846
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.296
                                                     -0.296
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     20.000
                                                
                                            
                                        
                                    
                                     FY 2020 funding request reflects a net decrease of $26.142 million.

FY 2020 funding request was reduced by $33.100 million in order to support PEO C4I RDTEN Budget Line Item Consolidation to allow the Navy to more quickly react to changes in C4I technology and changes in Cyber requirements, $5.217 million to adjust the funding profile for Common Submarine Radio Room Cyber Security Workforce, and $0.296 million to account for other rate / miscellaneous adjustments.  The FY 2020 funding request was further reduced by $4.000 million to account for the availability of prior year execution balances.

FY 2020 funding decrease was offset by $12.075 million for development of Future Electronic Warfare (EW) systems and EW Tactical TEMPALT (EWTT) for SSNs.  Additional $4.600 million was realigned to address AN/BRR-6 Item Unique Identification (IUID) implementation to collect and manage systems data to improve Fleet reliability and sustainability and addresses reduced diameter High-Lift Auxiliary Wire (HLAW) development requirement to improve system reliability and reduce detectability.
                                
                                 
                                     
                                         0219
                                         Sub Sonar Improvement (ENG)
                                         
                                             1026.925
                                             84.074
                                             67.030
                                             57.390
                                             57.390
                                             62.783
                                             62.871
                                             62.545
                                             63.800
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program delivers block updates to Sonar Systems installed on SSN 688, 688I, SSN 21, VIRGINIA, SSBN, and SSGN Class Submarines to maintain clear acoustical, tactical, and operational superiority over Submarines and Surface Combatants in all scenarios through detection, classification, localization, and contact following.

Acoustics Rapid COTS Insertion (A-RCI) provides multi-phased evolutionary development geared toward addressing acoustic superiority issues through the rapid introduction of interim development products applicable to all Classes of Submarines. 
- A-RCI Phase I and II introduced Towed Array processing improvements 
- Phase III introduced Spherical Array processing improvements 
- Phase IV provided High Frequency (HF) Array processing improvements for SSN 688I, SSGN, VIRGINIA, and SSN 21 Class Submarines. 

As part of the Navy's plan to maintain acoustic superiority for in-service submarines, a joint cooperative effort was established to deliver annual Advanced Processing Builds (APBs) to prevent obsolescence and deliver ongoing capability improvements. 
- Capabilities in the APBs will be integrated as part of A-RCI certified systems. 
- Development of the Large Vertical Array (LVA) will improve detection and enhanced tactical situational awareness capability for tracking targets of interest, and supports acoustic superiority objectives for the VIRGINIA and OHIO Class Submarines.

Sensor Efforts provide increased operational capabilities for littoral operations, situational awareness, and reliability improvements.
                                             
                                                 
                                                     APB Productionization
                                                     APB Productionization provides for the transition of APB capability improvements to the Fleet for integration, testing and formal certification.
                                                     
                                                         
                                                             12.724
                                                             0
                                                             -Continue Advanced Processing Build (APB) Sea Testing, Integration, and Certification. 
-Transition APB software from development to A-RCI for integration, testing, and formal certification. 
-Incorporate conversion of the SSBN legacy sonar system to the TI/APB model and the introduction of in-board signal processing associated with the Large Vertical Array (LVA).
                                                        
                                                    
                                                     
                                                         
                                                             12.519
                                                             0
                                                             -Continue Advanced Processing Build (APB) Sea Testing, Integration, and Certification. 
-Transition APB software from development to A-RCI for integration, testing, and formal certification. 
-Ensure continued transition of the SSBN legacy sonar system to the TI/APB model and the incorporation of in-board signal processing associated with the Large Vertical Array (LVA).
                                                        
                                                         
                                                             14.461
                                                             0
                                                        
                                                         
                                                             14.461
                                                             0
                                                             -Continue Advanced Processing Build (APB) Sea Testing, Integration, and Certification. 
-Continue transition of APB software from development to A-RCI for integration, testing, and formal certification. 
-Ensure continued transition of the SSBN legacy sonar system to the TI/APB model 
-Continue in-board signal processing associated with the Large Vertical Array (LVA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 emphasizes APB signal processing requirements for TI-20 to include the Large Vertical Array (LVA) on VA Class submarines resulting in an increase in funding.  Efforts also include additional system architecture redesign to address increased requirements associated with Information Assurance (IA) and Cybersecurity.
                                                    
                                                
                                                 
                                                     Integration and Testing
                                                     Integration and Testing provides support to integrate and test APB's into all Submarine Classes containing multiple sensor systems.
                                                     
                                                         
                                                             34.484
                                                             0
                                                             -Support Advanced Processing Builds installed on SSN 688I, SSN 688, SSN 21, SSGN 726, SSBN, and VA Class Submarines. 
-Incorporate the integration and testing associated with the refresh of technology and assimilation of capability required for conversion of the SSBN legacy sonar system to the TI/APB model. 
-Incorporate the integration and testing associated with the introduction of signal processing in support of the Large Vertical Array (LVA).
                                                        
                                                    
                                                     
                                                         
                                                             34.056
                                                             0
                                                             -Support Advanced Processing Builds installed on SSN 688I, SSN 688, SSN 21, SSGN 726, SSBN, and VA Class Submarines. 
-Continue the incorporation of integration and testing associated with the conversion of the SSBN legacy sonar system to the TI/APB model; as well as, signal processing in support of the Large Vertical Array (LVA).
                                                        
                                                         
                                                             39.201
                                                             0
                                                        
                                                         
                                                             39.201
                                                             0
                                                             -Continue support of Advanced Processing Builds installed on SSN 688I, SSN 688, SSN 21, SSGN 726, SSBN, and VA Class Submarines. 
-Continue the incorporation of integration and testing associated with the conversion of the SSBN legacy sonar system to the TI/APB model.
-Continue integration and testing associated with signal processing in support of Large Vertical Array (LVA) on SSBN and VA Class submarines.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 incorporates APB signal processing requirements for TI-20 to include the Large Vertical Array (LVA) on VA Class submarines resulting in an increase in integration and testing requirements.  Efforts also include integration and testing associated with system architecture redesign to address increased requirements associated with Information Assurance (IA) and Cybersecurity.
                                                    
                                                
                                                 
                                                     Large Vertical Array (LVA)
                                                     Provides funding for the development of Large Vertical Array (LVA) capability in the areas of detection and tracking for back-fit installation on VIRGINIA Class and OHIO Class Submarines.
                                                     
                                                         
                                                             33.283
                                                             0
                                                             -Continue development of Large Vertical Array (LVA) acoustic modules; to include acoustic sensors, array material, outboard electronics, fairings, and associated cabling, to effectively incorporate the required capabilities into the APB/TI model. 
-Continue development and initiate fabrication of 2 mechanical fixtures required to manufacture, transport, and install an LVA shipset on a Submarine.
                                                        
                                                    
                                                     
                                                         
                                                             16.800
                                                             0
                                                             -Finalize development of Large Vertical Array (LVA) acoustic modules; to include acoustic sensors, array material, outboard electronics, fairings, and associated cabling
-Finalize development of mechanical fixtures (required to manufacture, transport, and install an LVA ship-set on a submarine), to effectively incorporate the required capabilities into the TI/APB model for back-fit modernization.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 concludes LVA acoustic module and mechanical fixture development and fabrication.
                                                    
                                                
                                                 
                                                     A-RCI Acoustic Superiority Integration
                                                     Maintain Acoustic Superiority for In-service Submarines to deliver bi-annual Advance Processing Builds (APBs) to prevent obsolescence and deliver emerging capability improvements for current and future threats.
                                                     
                                                         
                                                             3.583
                                                             0
                                                             -Continue development of emerging capability improvements for current and future threats by supporting development, integration, and testing of emerging capability improvements in passive long range detection/wide area search for current and future threats in support of Navy SSN/SSBN Acoustic Superiority initiatives.
                                                        
                                                    
                                                     
                                                         
                                                             3.655
                                                             0
                                                             -Continue development of emerging capability improvements for current and future threats by supporting development, integration, and testing of emerging capability improvements in passive long range detection/wide area search for current and future threats in support of Navy SSN/SSBN Acoustic Superiority initiatives.
                                                        
                                                         
                                                             3.728
                                                             0
                                                        
                                                         
                                                             3.728
                                                             0
                                                             -Continue development of emerging capability improvements for current and future threats by supporting development, integration, and testing of emerging capability improvements in passive long range detection/wide area search for current and future threats in support of Navy SSN/SSBN Acoustic Superiority initiatives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 integrates additional software enabled capability enhancements across various Submarine Classes resulting in a funding increase.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2150
                                                     SSN Acoustic Equipment
                                                     
                                                         354.253
                                                         328.658
                                                         366.968
                                                         366.968
                                                         381.207
                                                         430.868
                                                         518.736
                                                         534.697
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acoustic Systems: 
  -A-RCI utilizes an open architecture and Commercial Off-the-Shelf (COTS) products in support of new and upgraded 
   sonar systems. 
  -Program Reviews with the Milestone Decision Authority (MDA) are conducted granting approval for the contract 
   production options.

Large Vertical Array (LVA):
  -Performance specification-based contract in support of LVA to enhance SSN/SSBN platform capability and situational awareness.
                                             -The A-RCI program will modernize approximately 8-12 SSNs per year through executing bi-annual software Advanced Processor Builds (APBs) and bi-annual Technical Insertions (TIs). 
-Beginning with FY 2017 installations, the A-RCI program will modernize approximately 2-3 SSBNs per year through bi-annual APBs/TIs.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Performer specific cost growth in FY 2020 provides for the development necessary to support APB signal processing requirements for TI-20 to include the Large Vertical Array (LVA) on VA Class submarines, additional system architecture redesign to address increased requirements associated with Information Assurance (IA) and Cybersecurity; as well as, additional software enabled capability enhancements across various Submarine Classes addressing Acoustic Superiority.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPIF
                                                             LMC
                                                             Manassas, VA
                                                             
                                                                 360.688
                                                                 
                                                                     15.647
                                                                     2017-12
                                                                
                                                                 
                                                                     15.386
                                                                     2018-12
                                                                
                                                                 
                                                                     21.526
                                                                
                                                                 
                                                                     21.526
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development
                                                             SS
                                                             CPFF
                                                             ARL University of Texas
                                                             Austin, TX
                                                             
                                                                 40.635
                                                                 
                                                                     3.425
                                                                     2018-03
                                                                
                                                                 
                                                                     3.371
                                                                     2019-03
                                                                
                                                                 
                                                                     2.903
                                                                
                                                                 
                                                                     2.903
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             Johns Hopkins APL
                                                             Baltimore, MD
                                                             
                                                                 42.776
                                                                 
                                                                     3.433
                                                                     2017-12
                                                                
                                                                 
                                                                     3.391
                                                                     2018-12
                                                                
                                                                 
                                                                     2.919
                                                                
                                                                 
                                                                     2.919
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             LMC
                                                             VA - Keyport
                                                             
                                                                 39.699
                                                                 
                                                                     3.690
                                                                     2018-01
                                                                
                                                                 
                                                                     3.591
                                                                     2019-01
                                                                
                                                                 
                                                                     3.089
                                                                
                                                                 
                                                                     3.089
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPIF
                                                             Progeny Systems
                                                             Manassas, VA
                                                             
                                                                 70.639
                                                                 
                                                                     6.669
                                                                     2018-01
                                                                
                                                                 
                                                                     6.984
                                                                     2019-01
                                                                
                                                                 
                                                                     5.959
                                                                
                                                                 
                                                                     5.959
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 178.551
                                                                 
                                                                     5.561
                                                                     2017-12
                                                                
                                                                 
                                                                     5.453
                                                                     2018-12
                                                                
                                                                 
                                                                     9.142
                                                                
                                                                 
                                                                     9.142
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 31.222
                                                                 
                                                                     2.163
                                                                     2017-12
                                                                
                                                                 
                                                                     2.060
                                                                     2018-12
                                                                
                                                                 
                                                                     2.613
                                                                
                                                                 
                                                                     2.613
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TB-29X Development
                                                             C
                                                             CPIF
                                                             L-3 CSC
                                                             Millersville, MD
                                                             
                                                                 15.675
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.675
                                                            
                                                        
                                                         
                                                             LVA Development
                                                             C
                                                             CPIF
                                                             Electric Boat
                                                             Groton, CT
                                                             
                                                                 13.265
                                                                 
                                                                     33.283
                                                                     2017-11
                                                                
                                                                 
                                                                     16.800
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 63.348
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPIF
                                                             General Dynamics, AIS
                                                             Fairfax, VA
                                                             
                                                                 165.289
                                                                 
                                                                     5.047
                                                                     2017-12
                                                                
                                                                 
                                                                     5.028
                                                                     2018-12
                                                                
                                                                 
                                                                     4.619
                                                                
                                                                 
                                                                     4.619
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             Sedna Digital,
                                                             Manassas, VA
                                                             
                                                                 40.640
                                                                 
                                                                     3.920
                                                                     2017-12
                                                                
                                                                 
                                                                     3.802
                                                                     2018-12
                                                                
                                                                 
                                                                     3.493
                                                                
                                                                 
                                                                     3.493
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test and Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 10.781
                                                                 
                                                                     0.485
                                                                     2017-12
                                                                
                                                                 
                                                                     0.470
                                                                     2018-12
                                                                
                                                                 
                                                                     0.432
                                                                
                                                                 
                                                                     0.432
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Support Services
                                                             C
                                                             FFP
                                                             Alion, BAH, AECOM
                                                             Washington, DC
                                                             
                                                                 14.628
                                                                 
                                                                     0.657
                                                                     2017-12
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.601
                                                                
                                                                 
                                                                     0.601
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 2.437
                                                                 
                                                                     0.094
                                                                     2017-12
                                                                
                                                                 
                                                                     0.094
                                                                     2018-12
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604503N_0219_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604503N_0219_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0219
                                                     
                                                         
                                                             ACOUSTICS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Acquisition Milestones - Acoustics
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Annual Program Reviews - Acoustics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Contract Awards - Acoustics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ---Procurements - Acoustics
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---DT/OT/FOT&E Tests
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---APB Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Tech Insertions
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ---Installation Periods - Acoustics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             LARGE VERTICAL ARRAY
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Annual Program Reviews - Large Vertical Array
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Contract Awards - Large Vertical Array
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---Procurements - Large Vertical Array
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ---First Article Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---First Article Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Material & Installation Fixture Fabrication
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ---Installation Periods - Large Vertical Array
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0742
                                         Sub Integrated Ant System
                                         
                                             310.884
                                             15.267
                                             15.426
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             341.577
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0604503N Project 0742, into PE 0604280N Project 0742 as part of RDTEN PE Consolidation starting in FY20.
                                             The programs funded under the Submarine Integrated Antenna System project (0742) provide Submarines with improved communications capabilities to support future Joint, Allied, and Naval operations. These efforts provide for the development and testing of submarine antennas and apertures designed to meet emerging submarine requirements (a) Increased antenna and aperture performance while operating at speed and depth, (b) Increased stealth capability of existing and future antennas and apertures, (c) Antenna and aperture compatibility with new waveforms and transceiver equipment, (d) Increased capabilities of antennas, apertures and their interface to the External Communications System, and (e) Improved antenna and aperture design to reduce Total Ownership Cost.  Specifically, this project funds research and development for submarine antennas and apertures including (1) Transition Engineering, (2) Outboard Electronics (OE)-538/BRC Multi-Function Antenna, (3) OE-562 Submarine High Data Rate (SubHDR), (4) Advanced High Data Rate (AdvHDR) apertures, (5) Towed Buoy Antenna (TBA)(AN/BRR- 6/6B), and (6) Antenna Improvements. 

The Transition Engineering program focuses on technology development and assessments to support Fourth Generation Undersea Warfare objectives and Undersea Communications with Optical Laser Frequencies (Under C-WOLF). Under C-WOLF is a Joint Capability Technology Demonstration (JCTD) program which provides lower latency communications between undersea platforms and will be managed as well.

The OE-538/BRC Multi-Function Antenna Program supports radio frequency communications from Very Low Frequency (VLF) to Ultra High Frequency (UHF) and provides Identification Friend and Foe (IFF), Global Positioning System (GPS), Mobile Users Objective System (MUOS), Tactical Data Link (TDL) via Link 16, and Iridium capabilities for all submarine classes across all submarine mission areas.
 
The SubHDR  program provides the submarine fleet with EHF low data rate (LDR), EHF Medium Data Rate (MDR), EHF Extended data Rate (XDR), military Super High Frequency (SHF), and enables reception of the Global Broadcast Service (GBS).

The AdvHDR program develops communications methods that will improve undersea communications  utilizing products developed by the Optical Communications Project Arrangement with the United Kingdom.

The Towed Buoy Antenna (TBA) AN/BRR-6/6B is installed on OHIO class submarines and a variant of AN/BRR-6 will be the TBA for COLUMBIA class. 
 
The Antenna Improvements project provides for Reliability, Maintainability and Availability (RMA) improvements and continued Preplanned Product Improvement (P3I) developments in support of current and future submarine antenna applications which includes OE-315, AN/BRA-24, ANBRA-6, AN/BRT-1 and AN/BRM -2
                                             
                                                 
                                                     Transition Engineering
                                                     
                                                         
                                                             2.513
                                                             0
                                                             - Commenced management of the Undersea Communications with Optical Laser Frequencies (Under C-WOLF) Joint Capabilty Technology Demonstration (JCTD) program which provides lower latency communications between undersea platforms.
-Continued concept engineering, new technology evaluations, and assessments in support of current and future Undersea Warfare.
- Continued development of future undersea communication capabilities in support of Fourth Generation Undersea Warfare.
- Continued development and integration of the Links of the Chain (LOTC) as a plug in for Virtual Worlds in support of simulation of the Undersea Architecture.
- Commenced development of the Undersea Constellation Security Classification Guide (SCD).
- Commenced development of Subsea and Seabed Warfare (SSW) Initial Capabilities Document (ICD).
- Commenced Maritime Information System (MIS) Analysis of Alternatives (AoA).
                                                        
                                                    
                                                     
                                                         
                                                             2.627
                                                             0
                                                             - Continue management of the Undersea Communications with Optical Laser Frequencies (Under C-WOLF) Joint Capabilty Technology Demonstration (JCTD) program which provides lower latency communications between undersea platforms.
- Continue concept engineering, new technology evaluations, and assessments in support of current and future Undersea Warfare.
- Continue development of future undersea communication capabilities in support of Fourth Generation Undersea Warfare.
- Continue development and integration of the Links of the Chain (LOTC) as a plug in for Virtual Worlds in support of simulation of the Undersea Architecture.
- Complete development of the Undersea Constellation Security Classification Guide (SCD).
- Complete development of Subsea and Seabed Warfare (SSW) Initial Capabilities Document (ICD).
- Complete Maritime Information System (MIS) Analysis of Alternatives (AoA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0742
                                                    
                                                
                                                 
                                                     Outboard Electronics (OE)-538
                                                     
                                                         
                                                             0.200
                                                             0
                                                             - Completed developmental test (DT) on operational submarine in support of Full Rate Production (FRP).
- Continued development/update of required FRP acquisition documents.
- Continued preparation for operational test (OT) in support of Full Rate Production (FRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.100
                                                             0
                                                             - Complete development/update of required Full Rate Production (FRP) acquisition documents. 
- Complete operational test (OT) on operational submarine in support of Full Rate Production (FRP).

Note: Due to submarine availability for OE-538A installation operational test (OT) was rescheduled from 3QFY17 to 1QFY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - The $100K decrease from FY19 to FY20 is due to the completion of operational test (OT) and acquisition documentation for required Full Rate Production (FRP) Decision.
                                                    
                                                
                                                 
                                                     Submarine High Data Rate (SubHDR) Pre-Planned Product Improvement (P3I)
                                                     
                                                         
                                                             2.231
                                                             0
                                                             - Continued development and oversight of Reliability Maintainability, and Availability (RMA) components identified by research and analysis to maintain Operational Availability (Ao) throughout the life of the system, which includes the continuation of the Multi-Volt Power Supply (MVPS) development.
- Commenced Mast Motion Sensor (MMS) development.
                                                        
                                                    
                                                     
                                                         
                                                             0.253
                                                             0
                                                             - Continue oversight of Reliability Maintainability, and Availability (RMA) components identified by research and analysis to maintain Ao throughout the life of the system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0742
                                                    
                                                
                                                 
                                                     Advanced High Data Rate (AdvHDR)
                                                     
                                                         
                                                             3.323
                                                             0
                                                             - Continued Optical Communications (OCOMMS) Project Arrangement (PA) with United Kingdom.
- Commence development and integration of OCOMMS.
- Completed research and analysis into communication payloads for the Tactically Oriented Technology Insertion Mast (TOTIM) to improve Low Probability of Detection (LPD).
                                                        
                                                    
                                                     
                                                         
                                                             3.483
                                                             0
                                                             - Continue Optical Communications (OCOMMS) Project Arrangement (PA) with United Kingdom.
- Continue development and integration of OCOMMS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0742
                                                    
                                                
                                                 
                                                     Towed Buoy Antenna (AN/BRR-6/6B)
                                                     
                                                         
                                                             3.589
                                                             0
                                                             - Commenced development for cybersecurity vulnerability detection and hardening.
- Completed design specification, component development, system integration, and testing for reliability improvements of antenna and amplifier improvements and inertial measurement unit.
- Continued design specification, component development, system integration, and testing for reliability improvements of radio frequency and depth canisters and buoy shape.
- Continued support for BRR-6 Program on OHIO and COLUMBIA Class providing program, contract, logistics and system engineering management.
                                                        
                                                    
                                                     
                                                         
                                                             6.320
                                                             0
                                                             - Continue development for cybersecurity vulnerability detection and hardening.
- Continue design specification, component development, system integration, and testing for reliability improvements of radio frequency and depth canisters and buoy shape.
- Commence and complete at-sea integration testing for the buoy shape.
- Continue the development for BRR-6 Program on OHIO and COLUMBIA Class program, contract, logistics and system engineering management.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0742
                                                    
                                                
                                                 
                                                     Antenna Improvements
                                                     
                                                         
                                                             3.411
                                                             0
                                                             - Continued Pre-Planned Product Improvement (P3I) investigation and Reliability, Maintainability and Availability (RMA) development efforts for legacy antennas.
- Continued P3I investigation and RMA development efforts for AN/BRA-24.
- Commenced development of the Transmit Receive Automatic Identification System (AIS) Amplifier Module (TRAAM) improvement to the OE-315 Buoyant Cable Assembly (BCA).
                                                        
                                                    
                                                     
                                                         
                                                             2.643
                                                             0
                                                             - Continue Pre-Planned Product Improvement (P3I) investigation and Reliability, Maintainability and Availability (RMA) development efforts for legacy antennas.
- Continue P3I investigation and RMA development efforts for AN/BRA-24.
- Continue development of the Transmit Receive Automatic Identification System (AIS) Amplifier Module (TRAAM) improvement to the OE-315 Buoyant Cable Assembly (BCA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0742
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3130
                                                     Submarine Communication Equipment
                                                     
                                                         76.327
                                                         78.580
                                                         69.643
                                                         69.643
                                                         62.380
                                                         65.201
                                                         65.927
                                                         67.081
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0604280N/0742
                                                     Submarine Integrated Antenna System
                                                     
                                                         0.000
                                                         0.000
                                                         18.925
                                                         18.925
                                                         16.152
                                                         15.680
                                                         13.943
                                                         14.219
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Continue antenna reliability improvements and fielding for SubHDR, Towed Buoy Antenna (TBA) (AN/BRR-6/6B), OE-315, OE-538 and other legacy antenna systems.

Program Milestones (MS):
Outboard Electronics (OE)-538: 2nd QTR FY19 Full Rate Production (FRP) Decision Review.

Buoy Antenna (TBA) (AN/BRR-6/6B): Details available at higher classification.

Test and Evaluation (T&E) Milestones:
OE-538: 1st QTR FY19 Operational Test (OT) for FRP.
                                             FY20 funding has been realigned to PE 0604280N Project 0742 as part of PE Consolidation.
                                        
                                         
                                             FY20 Cost data is provided under PE 0604280N Project 0742
                                             
                                                 
                                                     Product Development
                                                     FY20 Cost data is provided under PE 0604280N Project 0742
                                                     
                                                         
                                                             Future Capabilites (Trans Eng)
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 6.202
                                                                 
                                                                     0.736
                                                                     2017-11
                                                                
                                                                 
                                                                     1.170
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.108
                                                            
                                                        
                                                         
                                                             Systems Engineering (Trans Eng)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 2.521
                                                                 
                                                                     0.545
                                                                     2017-11
                                                                
                                                                 
                                                                     0.251
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.317
                                                            
                                                        
                                                         
                                                             Systems Engineering (Trans Eng)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 40.783
                                                                 
                                                                     0.582
                                                                     2017-11
                                                                
                                                                 
                                                                     0.551
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.916
                                                            
                                                        
                                                         
                                                             Security Engineering (Trans Eng)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.550
                                                                 
                                                                     0.258
                                                                     2017-11
                                                                
                                                                 
                                                                     0.255
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.063
                                                            
                                                        
                                                         
                                                             JCTD Development (Trans Eng)
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Research and Analysis Reliability Dev (SubHDR)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 7.341
                                                                 
                                                                     0.806
                                                                     2017-11
                                                                
                                                                 
                                                                     0.253
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.400
                                                            
                                                        
                                                         
                                                             Research and Analysis Reliability Dev (SubHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 4.162
                                                                 
                                                                     0.838
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                            
                                                        
                                                         
                                                             OCOMMS PA Demonstration System Development (AdvHDR)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     1.924
                                                                     2018-07
                                                                
                                                                 
                                                                     1.551
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.475
                                                            
                                                        
                                                         
                                                             Technology Development (AdvHDR)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-07
                                                                
                                                                 
                                                                     0.312
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.562
                                                            
                                                        
                                                         
                                                             Systems Engineering (AdvHDR)
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 11.498
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     1.210
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.708
                                                            
                                                        
                                                         
                                                             Security Engineering/Cybersecurity (BRR-6)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.264
                                                                 
                                                                     0.252
                                                                     2017-10
                                                                
                                                                 
                                                                     0.250
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.766
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (BRR-6)
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 6.424
                                                                 
                                                                     0.734
                                                                     2017-10
                                                                
                                                                 
                                                                     1.750
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.908
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (BRR-6)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 3.797
                                                                 
                                                                     0.641
                                                                     2017-10
                                                                
                                                                 
                                                                     0.499
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.937
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (BRR-6)
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.938
                                                                 
                                                                     0.288
                                                                     2017-10
                                                                
                                                                 
                                                                     0.099
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.325
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (Antenna Improvements)
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 2.270
                                                                 
                                                                     1.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.959
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.729
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (Antenna Improvements)
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.125
                                                                 
                                                                     0.130
                                                                     2017-11
                                                                
                                                                 
                                                                     0.135
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.390
                                                            
                                                        
                                                         
                                                             Systems Engineering/Hardware Dev (Antenna Improvements)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.556
                                                                     2017-11
                                                                
                                                                 
                                                                     1.424
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.980
                                                            
                                                        
                                                         
                                                             Product Development Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 168.310
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 168.310
                                                            
                                                        
                                                         
                                                             Research and Analysis Reliability Dev (SubHDR)
                                                             Various
                                                             Available at higher classification-
                                                             Available at higher classification-
                                                             
                                                                 5.149
                                                                 
                                                                     0.167
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.316
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY20 Cost data is provided under PE 0604280N Project 0742
                                                     
                                                         
                                                             Integrated Logistics Support (SubHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.432
                                                                 
                                                                     0.090
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.522
                                                            
                                                        
                                                         
                                                             Cost Estimating (AdvHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.150
                                                                 
                                                                     0.075
                                                                     2018-02
                                                                
                                                                 
                                                                     0.075
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support (AdvHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.150
                                                                 
                                                                     0.075
                                                                     2018-02
                                                                
                                                                 
                                                                     0.080
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.305
                                                            
                                                        
                                                         
                                                             Cost Estimating (BRR-6)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.109
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.053
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.162
                                                            
                                                        
                                                         
                                                             Integrated logistics Support (BRR-6)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.211
                                                                 
                                                                     0.116
                                                                     2017-10
                                                                
                                                                 
                                                                     0.134
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.461
                                                            
                                                        
                                                         
                                                             Configuration Management (BRR-6)
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 0.644
                                                                 
                                                                     0.303
                                                                     2017-10
                                                                
                                                                 
                                                                     0.054
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.001
                                                            
                                                        
                                                         
                                                             Systems Engineering Support (BRR-6)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.060
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support (Antenna Improvements)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.050
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Support Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.609
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.609
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 Cost data is provided under PE 0604280N Project 0742
                                                     
                                                         
                                                             Developmental/Operational T&E (OE-538)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 8.239
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.339
                                                            
                                                        
                                                         
                                                             Test & Evaluation (OE-538)
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 1.374
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.574
                                                            
                                                        
                                                         
                                                             Test & Evaluation (SubHDR)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 3.058
                                                                 
                                                                     0.164
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.222
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (BRR-6)
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 0.130
                                                                 
                                                                     0.283
                                                                     2017-10
                                                                
                                                                 
                                                                     0.919
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.332
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (BRR-6)
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.099
                                                                 
                                                                     0.481
                                                                     2017-10
                                                                
                                                                 
                                                                     1.384
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.964
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (BRR-6)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.219
                                                                 
                                                                     0.241
                                                                     2017-10
                                                                
                                                                 
                                                                     0.180
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.640
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (BRR-6)
                                                             WR
                                                             SSC Pacific
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Test and Evaluation Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.247
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY20 Cost data is provided under PE 0604280N Project 0742
                                                     
                                                         
                                                             Program Management Support (Trans Eng)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 4.561
                                                                 
                                                                     0.392
                                                                     2018-02
                                                                
                                                                 
                                                                     0.400
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.353
                                                            
                                                        
                                                         
                                                             Program Management Support (SubHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 4.262
                                                                 
                                                                     0.166
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.428
                                                            
                                                        
                                                         
                                                             Program Management Support (AdvHDR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 8.031
                                                                 
                                                                     0.249
                                                                     2018-02
                                                                
                                                                 
                                                                     0.255
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.535
                                                            
                                                        
                                                         
                                                             Program Management Support (BRR-6)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.292
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.638
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.930
                                                            
                                                        
                                                         
                                                             Program Management Support (Antenna Improvements)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.075
                                                                 
                                                                     0.175
                                                                     2018-02
                                                                
                                                                 
                                                                     0.075
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.325
                                                            
                                                        
                                                         
                                                             Management Services Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.608
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.608
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                                                     Proj 0742
                                                     
                                                         
                                                             Transition Engineering Concept Engineering, Future Fourth Generation Undersea Warfare Communications, and Links of the Chain (LOC) Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Transition Engineering Under C-WOLF Requirements, Development, and Demonstration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Transition Engineering Maritime Information System (MIS) Analysis of Alternatives (AoA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Full Rate Production Decision Review (FRP DR)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Development Test (DT) for FRP
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Antenna Deliveries Year 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Antenna Deliveries Year 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Antenna Contract Option Year 4
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Antenna Deliveries Year 4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A Antenna Contract Option Year 5
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A RFDACS Deliveries Year 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A RFDACS Contract Option  Year 2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A RFDACS Deliveries Year 2
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A RFDACS Contract Option  Year 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             OE-538A RFDACS Contract Option Year 4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SubHDR Performance Reliability Component Development/Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SubHDR Mast Motion Sensor
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SubHDR Radome Production Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AdvHDR Contract Award Optical Communications (OCOMMS)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AdvHDR Development and Integration (OCOMMS)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AdvHDR TOTIM Reseach and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBA (AN/BRR-6/6B) reliability improvement development: Cybersecurity Hardening
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TBA (AN/BRR-6/6B) reliability improvement development: Inertial Measurement Unit (IMU) Implementation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBA (AN/BRR-6/6B) reliability improvement development: Antenna and Amplifier Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBA (AN/BRR-6/6B) reliability improvement development: Radio Frequency and Depth Canisters
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TBA (AN/BRR-6/6B) Buoy Shape Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Antenna Improvements Reliability, Maintainability & Availability (RMA) Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Antenna Improvemnts Component development (TRAAM)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0775
                                         Submarine Supt Equip Prog
                                         
                                             27.733
                                             9.082
                                             28.408
                                             27.273
                                             27.273
                                             19.902
                                             30.232
                                             33.266
                                             32.853
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Submarine Support Equipment Program (SSEP) is responsible for the development and improvement of submarine Electronic Warfare (EW) systems in support of effective operations in the following mission areas: Joint Littoral Warfare; Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings; Electronic Warfare; Information Operations including Cyber; and Special Operations Force (SOF) support. The rapid proliferation of complex radar, communications and navigation equipment available to potential adversaries creates an increasingly dense and sophisticated electromagnetic environment. Sustained and significant improvements to submarine EW systems are required to maintain tactical ship safety and operational effectiveness. As such, EW was raised to a submarine primary mission area in FY2012 by Commander Submarine Forces, and EW is listed as the number one modernization requirement by the Submarine Tactical Requirements Group (STRG).

The FY 20 budget has increased from PB 19 submission to include funding for acceleration of digital technology into future EW Technical Insertions (TIs). This includes a $7.1M realignment from OPN (BLI 0840) to RDT&E. The FY 20 budget continues to develop Gen 2 of the Multifunction Modular Mast (MMM) payload, completes Advanced Processor Build 19 (APB-19) development and commences APB-21, supports developmental and operational test events, and completes development of the AN/BLQ-lOB Technical Insertion (Tl-20) system, as well as transitions technologies from the Advanced Submarine Support Equipment Program (ASSEP) and Future Naval Capability (FNC) efforts.

- TI-22 provides the same critical update to 688i and SEAWOLF class ships as TI-20 provided to the VA Class. Additionally, TI-22 looks to improve the high-speed network and signal distribution systems developed in TI-20 as well as integrate new generations of EW Payloads. Funding is critical to developing enabling technologies that will provide maximized electronic spectrum digitization and processing, allowing Submarine EW system to continue to pace the threat. The EW environment is increasingly complex and crowded. The paradigms, algorithms, and analogue systems the Navy has relied on for decades are no longer able to maintain tactical relevance in the digital era of low power radars with digital waveforms. Tactical decision makers are unable to maintain awareness of the EW spectrum with current systems. Without significant investment in TI-22, the Submarine Navy will not be able to maintain littoral presence, conduct Anti-Access Area Denial operations, coordinated strike operations, joint ISR, and SOF support.

- The MMM Payload will be developed in three successive generations adding capability to pace the threat. The first generation provides Unmanned Aerial Systems (UAS) capability. The second generation is planned to add Tactical Data Link (TDL) Communications to the UAS mission. The third generation will add Coherent Electronic Attack (CEAS) and improve the ranges and reliability of previous Gen 1 and Gen 2 mission sets. With concurrence of the warfighting stakeholders, funding for MMM Payload development has been reduced from FY 19 to FY 20 to provide more funding to TI development and integration efforts. 

- APB-19 brings three capabilities to the AN/BLQ-10 system: improved RADAR Direction Finding (DF) capability (688i/SSGN), improved Low Probability of intercept performance (LPI), and RADAR Vulnerability and Assessment Tools (RVAT). APB-21 brings improved RADAR Direction Finding (DF) capability for VA Class submarines, further refinements to RVAT and LPI processing and capabilities, Passive Ranging and Targeting, and Organic/Non-Organic fusion.

- Transitioning technologies include (Scalable Integrated RF System for Undersea Platforms) SIRFSUP, Submarine Simultaneous Transmit and Receive (SUBSTAR) and Electronic Warfare Micro-Adaptive Trainer (EW MAT).
                                             
                                                 
                                                     Submarine Support Equipment Program
                                                     
                                                         
                                                             9.082
                                                             0
                                                             -- Conducted TI-16 developmental testing on the Server-Based Radar Narrow Band (SB-RNB) and EW portions of the Low-Profile Photonics Mast. 

-- Updated AN/BLQ-10 software baseline changes for SWFTS and NPES, SPR Resolution and Software Enhancement. Initiated design and development of TI-18 processor upgrades and Tactical Decision Aid. 

-- Continued development of TI-20 capabilities for MMM payload EW System, EW Server, DF improvements, and Communications Digital Aperture Correlation and Emitter improvements. 

-- Developed advanced technology demonstrations for feasibility of systems capable of meeting later increments of AN/BLQ-10 for performance and digital data delivery. 

-- Developed TI-20 configuration and architecture documentation and initial efforts for the development of the TI-20 software design. 

-- Conducted a Tactical Advancements for the Next Generation (TANG) event to improve the Human Machine Interface (HMI) of the EW system. 

-- Conducted testing for MMM Payload, Submarine Launched Device (SLD) buoy, high speed network, improvements to emitter algorithms, improvements to correlation algorithms and improvements to vulnerability assessment algorithms. Tests included side by side laboratory testing, at sea testing (inclusive of TEMPALT development and crew training), fleet experimentation coordination and support, and technology demonstrations. 

-- Developed TDL communications capabilities and module specifications.
                                                        
                                                    
                                                     
                                                         
                                                             28.408
                                                             0
                                                             -- The $19M increase in funding is to initiate TI-20 development, design, integration of previously developed TI-20 technologies and other Non-Recurring Engineering efforts with industry and procure initial development hardware including racks, cabling, RF simulators, downconverters, signal distribution modules, controls and display units, and initial integration hardware. This funding will support further digitization of the AN/BLQ-10 system with a completely new design removing stove-piped analogue subsystems and replacing them with digital components that allows for "spectrum as a service" usage. TI-20 funding is critical to developing enabling technologies that will provide maximized electronic spectrum digitization and processing, allowing Submarine EW system to continue to pace the threat. The EW environment is increasingly complex and crowded. The paradigms, algorithms, and analogue systems the Navy has relied on for decades are no longer able to maintain tactical relevance in the digital era of low power radars with digital waveforms. Tactical decision makers are unable to maintain awareness of the EW spectrum with current systems. Without significant investment in TI-20, the Submarine Navy will not be able to maintain littoral presence, conduct Anti-Access Area Denial operations, coordinated strike operations, joint ISR, and SOF support. 

-- Commence integration of EW Payloads into the AN/BLQ-10 system to interface with the TI-20 system.
 
-- Commence development of a digital Early Warning Receiver as part of the TI-20 system. 

-- Complete TI-16 developmental testing on the Server-Based Radar Narrow Band (SB-RNB) and EW portions of the Low-Profile Photonics Mast. 

-- Update AN/BLQ-10 software baseline changes for SWFTS and NPES, SPR Resolution and Software Enhancement via the Advanced Processor Build (APB) process to fully utilize the new technology being fielded in TI-20 with broader spectrum digitization. 

-- Continue development of TI-20 capabilities for MMM payload EW System, EW Server, DF improvements, and Communications Digital Aperture Correlation and Emitter improvements.

-- Develop advanced technology demonstrations for feasibility of systems capable of meeting later increments of AN/BLQ-10 for performance and digital data delivery. 

-- Conduct testing for MMM Payload, SLD buoy, improvements to emitter algorithms and improvements to correlation algorithms, improvements to vulnerability assessment algorithms. Tests include side by side laboratory testing, at sea testing (inclusive of TEMPALT development and crew training), fleet experimentation coordination and support, and technology demonstrations. 

-- Update the MMM Payload to meet emerging Fleet needs and integrate into the AN/BLQ-10 system and combine Gen 1 MMM Payload capabilities with TDL communications capabilities.
                                                        
                                                         
                                                             27.273
                                                             0
                                                        
                                                         
                                                             27.273
                                                             0
                                                             -- Continue TI-20 development, design, integration, configuration, architecture documentation  and software design.

-- Complete MMM Payload Gen 2 development efforts including Tactical Data Link Comms.

-- Complete APB-19 development.

-- Finalize plans for APB-21 and commence development. 

-- Update AN/BLQ-10 software baseline changes for SWFTS and NPES, SPR Resolution and Software Enhancement via the APB process to fully utilize the new technology being fielded in TI-20 with broader spectrum digitization.

-- Coordinate with ONR and NUWC Newport to develop FNC capabilities to a high technology readiness level and transition to EW systems as appropriate.

-- Develop advanced technology demonstrations for feasibility of systems capable of meeting later increments of AN/ BLQ-10 for performance and digital data delivery.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The SSEP budget decreases by $1.135M from FY 2019 to FY 2020 due to lower amounts of funding required for development and testing of MMM payloads in FY20 compared to FY19.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     VIRGINIA Class Submarine
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     RDT&E/0604558N
                                                     New Design SSN
                                                     
                                                         117.887
                                                         180.233
                                                         121.010
                                                         121.010
                                                         201.638
                                                         248.406
                                                         277.648
                                                         283.190
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0603562N/0770
                                                     Adv Sub Supp Equip Prog
                                                     
                                                         4.120
                                                         4.307
                                                         4.557
                                                         4.557
                                                         4.718
                                                         4.822
                                                         4.908
                                                         5.004
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0840
                                                     Sub Periscope, Imaging and Supt Equip Prog
                                                     
                                                         172.740
                                                         176.621
                                                         160.803
                                                         160.803
                                                         210.461
                                                         280.369
                                                         289.212
                                                         290.378
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0603595N
                                                     SSBN New Design
                                                     
                                                         775.624
                                                         542.846
                                                         419.051
                                                         419.051
                                                         313.582
                                                         196.261
                                                         171.766
                                                         187.173
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             AN/BLQ-10 EW System - Procurements are executed/managed in accordance with Acquisition Plan (Rev 10) for AN/BLQ-10 EW System dtd 02/01/17, Single Acquisition Management Plan dtd 06/12/14, Individual Streamlined Acquisition Plan (Rev 0) for AN/BLQ-10dtd 04/09/18, and the AN/BLQ-10 Acquisition Strategy dtd 01/28/13.
                                             The Research, Development and Demonstration (RDD) program goal is to respond to urgent operational needs within 30 days and provide for rapid development and fielding of prototype solutions within 270 days.
                                        
                                         
                                             The SSEP budget decreases by $1.135M from FY 2019 to FY 2020 due to lower amounts of funding required for development and testing of MMM payloads in FY20 compared to FY19.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware and Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.500
                                                                 
                                                                     1.323
                                                                     2017-10
                                                                
                                                                 
                                                                     1.349
                                                                     2018-10
                                                                
                                                                 
                                                                     0.679
                                                                
                                                                 
                                                                     0.679
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware and Software Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 16.630
                                                                 
                                                                     1.423
                                                                     2017-10
                                                                
                                                                 
                                                                     1.451
                                                                     2018-10
                                                                
                                                                 
                                                                     0.782
                                                                
                                                                 
                                                                     0.782
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware and S/W Development MMM Payload
                                                             C
                                                             FFP
                                                             SEACORP
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     3.000
                                                                     2017-10
                                                                
                                                                 
                                                                     3.570
                                                                     2018-10
                                                                
                                                                 
                                                                     1.123
                                                                
                                                                 
                                                                     1.123
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware and S/W Development TI-20/TI-22
                                                             C
                                                             CPIF
                                                             Competitive:
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.561
                                                                     2018-10
                                                                
                                                                 
                                                                     22.799
                                                                
                                                                 
                                                                     22.799
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test Support
                                                             WR
                                                             COTF
                                                             Norfolk, VA
                                                             
                                                                 0.789
                                                                 
                                                                     0.275
                                                                     2017-10
                                                                
                                                                 
                                                                     0.320
                                                                     2018-10
                                                                
                                                                 
                                                                     0.330
                                                                
                                                                 
                                                                     0.330
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering & Test Support
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 7.814
                                                                 
                                                                     3.061
                                                                     2017-10
                                                                
                                                                 
                                                                     3.157
                                                                     2018-10
                                                                
                                                                 
                                                                     1.560
                                                                
                                                                 
                                                                     1.560
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604503N_0775_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0775
                                                     
                                                         
                                                             Developments: EW TI/APB Development: TI-18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Developments: EW TI/APB Development: TI-20
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Developments: EW TI/APB Development: TI-22
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Developments: EW TI/APB Development: TI-24
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Developments: MMM Payload Gen 1:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Developments: MMM Payload Gen 2:
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Developments: MMM Payload Gen 3:
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-16/APB-15: Developmental Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-18/APB-19: Developmental Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-18/APB-19: Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-20/APB-19: Developmental Testing
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-20/APB-19: Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-22/APB-21: Developmental Testing
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TI-22/APB-21: Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1411
                                         Sub Tact Comm System
                                         
                                             228.337
                                             14.443
                                             16.068
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             258.848
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0604503N Project 1411, into PE 0604280N Project 1411 as part of RDTEN PE Consolidation starting in FY20.
                                             The Submarine Tactical Communications System budget item (1411) funds the Common Submarine Radio Room (CSRR) program, which provides a fully integrated and tested communications architecture of Command, Control, Communications, Computers, and Intelligence (C4I) program of record components, providing secure voice and data communications for all submarine classes. The CSRR program, via an end-to-end integrated test environment, ensures that submarine communications systems: (a) enhance assured information transfer via automated and integrated network management; (b) support assured command and control, (c) provide submarine Internet Protocol (IP) connectivity; (d) are interoperable with United States and allied/coalition military networks; (e) provide improved reliability, maintainability, and availability. The CSRR program includes the development of a network-controlled computer based trainer to support training requirements. The CSRR program provides systems engineering efforts associated with implementation of new technology allowing submarines to connect to the global information grid. The new technology will also ensure the submarine's continued ability to participate in network-centric warfare and exploit its inherent stealth capabilities in support of the Navy, Joint, and allied/coalition fight to achieve total battlespace information dominance. The CSRR program is authorized to field Increment 1 as multiple block upgrades (Versions). CSRR modernization activities bring new capabilities, address new requirements, resolve End-of-Life (EOL) and obsolescence issues or correct known system deficiencies.  CSRR Increment 1 Version 4 enables critical submarine C4I capabilities (i.e., MUOS, Link-16, Iridium, GPS Anti-Jam, GPS M-Code) and addresses obsolescence and EOL issues of radio room infrastructure supporting critical Navy C4I systems (e.g., NMT, DMR, CANES, ADNS, SLVR).

Additional efforts funded under the Submarine Tactical Communications System budget item include (1) Undersea Platforms Special Communications, which provides fully integrated and tested Undersea Assured Command & Control (UAC2) communications systems; and (2) Link 16, which provides an enhanced submarine communication system by providing a two-way Tactical Data Link (TDL) processing capability on all classes of Submarines. The Link 16 program provides submarine Command & Control systems with Link 16 tactical network communications capabilities for situational awareness in a contested environment and is a key element in naval tactical networking. The new technology ensures the submarine's continued ability to participate in network-centric warfare and exploit its inherent stealth capabilities in support of the Navy, Joint, and allied/coalition fight to achieve total battlespace information dominance.
						
JUSTIFICATION FOR BUDGET ACTIVITY:									
These programs are funded under ENGINEERING and MANUFACTURING DEVELOPMENT because they encompass development and demonstration of new end-items.
                                             
                                                 
                                                     Common Submarine Radio Room (CSRR)
                                                     
                                                         
                                                             10.978
                                                             0
                                                             - Completed update to the CSRR Acquisition Strategy to reflect changes for Increment 1 Version 4 through Version 6.
- Completed contract planning and award Control and Management Software contract.
- Continued CSRR Increment 1 Version 4 systems engineering and development activities in support of modernization for the LOS ANGELES, OHIO-SSBN, OHIO-SSGN, VIRGINIA, and SEAWOLF Class submarines.
- Continued development of platform specific builds of Increment 1 Version 4 Control and Management software for LOS ANGELES, OHIO-SSBN, OHIO-SSGN, VIRGINIA, and SEAWOLF Class capabilities.
- Continued development of the Test and Evaluation Master Plan (TEMP) and all preparations for Increment 1 Version 4 Developmental Test (DT) and Operational Test (OT) events.
- Continued development of Multi-purpose Reconfigurable Training System (MRTS) software upgrade for Increment 1 Version 4 CSRR baseline for LOS ANGELES, OHIO-SSBN, and OHIO-SSGN Class operator trainer and VIRGINIA Class maintenance trainer.
- Continued implementation of Increment 1 Version 4 security upgrades to meet Cybersecurity and multiple certification requirements for General Service (GENSER) and Sensitive Compartmented Information (SCI) for all CSRR platforms.
- Continued Federal Information Security Management Act (FISMA) statutory requirement for Cybersecurity compliance and correction of Increment 1 Version 1 through Version 4 Cybersecurity deficiencies.
- Continued Supply Chain Risk Management (SCRM) assessment as part of Program Protection Plan (PPP) revision.
- Commenced Environmental Qualification Testing (EQT) for CSRR Increment 1 through Version 4.
                                                        
                                                    
                                                     
                                                         
                                                             10.616
                                                             0
                                                             CSRR Increment 1 Version 4 efforts:
- Complete systems engineering and development activities in support of modernization for the LOS ANGELES, OHIO-SSBN, OHIO-SSGN, VIRGINIA, and SEAWOLF Class submarines.
- Complete development of platform specific builds of Control and Management software for LOS ANGELES and VIRGINIA Class capabilities.
- Complete development of the Test and Evaluation Master Plan (TEMP) and all preparations for Developmental Test (DT) and Operational Test (OT) events.
- Complete implementation of security upgrades to meet Cybersecurity and multiple certification requirements for General Service (GENSER) and Sensitive Compartmented Information (SCI) for all CSRR platforms.
- Continue development of Multi-purpose Reconfigurable Training System (MRTS) software upgrade for LOS ANGELES, OHIO-SSBN, and OHIO-SSGN Class operator trainer and VIRGINIA Class maintenance trainer.
- Continue development of platform specific builds of Control and Management software for OHIO-SSBN, OHIO-SSGN, and SEAWOLF Class capabilities.
- Commence/Complete Critical Design Review.

CSRR Build 22 (previously Increment 1 Version 5) efforts:
- Commence systems engineering and development activities in support of modernization for the LOS ANGELES, OHIO-SSBN, OHIO-SSGN, COLUMBIA, VIRGINIA, and SEAWOLF Class submarines.
- Commence development of platform specific builds of Control and Management software for LOS ANGELES, OHIO-SSBN, OHIO-SSGN, COLUMBIA, VIRGINIA, and SEAWOLF Class capabilities.
- Commence implementation of security upgrades to meet Cybersecurity and multiple certification requirements for GENSER and SCI for all CSRR platforms.
- Commence Federal Information Security Management Act (FISMA) statutory requirement for Cybersecurity compliance of Cybersecurity deficiencies.

All CSRR Versions/Builds:
- Complete Environmental Qualification Testing (EQT) for CSRR Increment 1 Version 1 through Version 4.
- Complete FISMA statutory requirement for Cybersecurity compliance and correction of Increment 1 Version 1 through Version 4 Cybersecurity deficiencies.
- Continue Supply Chain Risk Management (SCRM) assessment as part of Program Protection Plan (PPP) revision.
- Commence development of CSRR Increment 1 Version 1, 3, and 4 architecture model databases in support of implementing Model Based Systems Engineering (MBSE) for LOS ANGELES, OHIO-SSBN, OHIO-SSGN, COLUMBIA, VIRGINIA, and SEAWOLF Class submarines.
- Commence development of a reconfigurable Platform Integration and Test Laboratory.
- Commence updates to CSRR Acquisition documentation to reflect implementation of CSRR Build Process.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 1411 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 1411
                                                    
                                                
                                                 
                                                     Undersea Assured Command & Control (UAC2)
                                                     
                                                         
                                                             2.496
                                                             0
                                                             - Continued UAC2 technology development Phase 1 (solutions 1 and 2).
- Commenced UAC2 Phase 2 Trade Study Development.
- Commenced shore integration of UAC2 solution 1 to support Department of Defense (DoD) Teleports.
- Commenced shore integration of UAC2 solution 1 to support Department of Navy (DoN) Submarine Broadcast Control Authority.
- Commenced afloat integration of UAC2 solution 1 on all classes of submarines.
- Commenced/Completed Environmental Qualification Testing (EQT) on UAC2 Phase 1 solution 1.
                                                        
                                                    
                                                     
                                                         
                                                             1.973
                                                             0
                                                             - Complete UAC2 Phase 2 Trade Study Development.
- Continue UAC2 technology development Phase 1 (solutions 1 and 2). 
- Continue shore integration of UAC2 solution 1 to support DoD Teleports.
- Continue shore integration of UAC2 solution 1 to support DoN Submarine Broadcast Control Authority.
- Continue afloat integration of UAC2 solution 1 on all classes of submarines.
- Commence afloat integration of UAC2 solution 2 on all classes of submarines.
- Commence/complete Environmental Qualification Testing (EQT) on UAC2 Phase 1 solution 2.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 1411 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 1411
                                                    
                                                
                                                 
                                                     Link 16
                                                     
                                                         
                                                             0.969
                                                             0
                                                             - Completed Link 16 tactical network communications capability Analysis of Alternatives (AoA).
                                                        
                                                    
                                                     
                                                         
                                                             3.479
                                                             0
                                                             - Commence systems engineering and development activities in support of Link 16 tactical network communications capability.
- Commence Lab integration of the Tactical Data Link (TDL) processor with Multifunctional Information Distribution System (MIDS) into the submarine architecture.
- Commence Environmental Qualification Testing (EQT).
- Commence Submarine radio room to combat system design, development, and integration.
- Commence updates to applicable Acquisition Documentation to support Link 16.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 1411 as part of PE Consolidation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 1411
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3130
                                                     Submarine Communication Equipment
                                                     
                                                         76.327
                                                         78.580
                                                         69.643
                                                         69.643
                                                         62.380
                                                         65.201
                                                         65.927
                                                         67.081
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0604280N/1411
                                                     Submarine Tactical Communication System
                                                     
                                                         0.000
                                                         0.000
                                                         14.175
                                                         14.175
                                                         12.977
                                                         14.372
                                                         14.674
                                                         14.963
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             -CSRR Program Milestones: Increment 1 Version 4 Critical Design Review (CDR) 2Q FY19, Developmental Test (DT) 1Q FY20, Fielding Decision 2Q FY20 and Operational Test (OT) 3Q FY20.  CSRR Build 22 PDR 3Q FY21, CDR 3Q FY22, DT 2Q FY23, OT 1Q FY24, and Fielding Decision 3Q FY23. CSRR Acquisition Strategy shifted to CSRR Builds (CB) post fielding of Increment 1 Version 4 to better align with the Navy's Submarine Warfare Federated Tactical Systems (SWFTS).  

- UAC2 Program Milestones:  Detailed information available at a higher classification.

-Link 16 Program Milestones: Developmental Test (DT) 1Q FY21, Operational Test (OT) 2Q FY21. Link 16 is a newly funded, existing requirement within CSRR. Tactical Data Links capability documented in the CSRR Capability Production Document (CPD).
                                             FY20 funding has been realigned to PE 0604280N Project 1411 as part of PE Consolidation.
                                        
                                         
                                             FY20 cost data is provided under PE 0604280N Project 1411
                                             
                                                 
                                                     Product Development
                                                     FY20 cost data is provided under PE 0604280N Project 1411
                                                     
                                                         
                                                             Multi-Purpose Reconfigurable Training System (MRTS) Development (CSRR)
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 5.129
                                                                 
                                                                     1.332
                                                                     2017-12
                                                                
                                                                 
                                                                     1.387
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.848
                                                            
                                                        
                                                         
                                                             Systems Eng/Design Increment 1 (CSRR)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 17.933
                                                                 
                                                                     4.665
                                                                     2017-12
                                                                
                                                                 
                                                                     4.675
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.273
                                                            
                                                        
                                                         
                                                             Site Platform Integration/Certification (CSRR)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 13.212
                                                                 
                                                                     0.255
                                                                     2017-12
                                                                
                                                                 
                                                                     0.263
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.730
                                                            
                                                        
                                                         
                                                             Software Development (CSRR)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.505
                                                                     2018-09
                                                                
                                                                 
                                                                     1.757
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.262
                                                            
                                                        
                                                         
                                                             Software Development (CSRR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 11.011
                                                                 
                                                                     1.660
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.671
                                                            
                                                        
                                                         
                                                             Systems Eng/Integration (UAC2)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.560
                                                                     2017-11
                                                                
                                                                 
                                                                     0.650
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.210
                                                            
                                                        
                                                         
                                                             Design (UAC2)
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.350
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             Hardware Development (Link 16)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Systems Engineering (Link 16)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.497
                                                                     2017-11
                                                                
                                                                 
                                                                     1.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.797
                                                            
                                                        
                                                         
                                                             Site Platform integration/Certification (Link 16)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.353
                                                                     2017-11
                                                                
                                                                 
                                                                     0.980
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.333
                                                            
                                                        
                                                         
                                                             Software Development (Link 16)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.421
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.421
                                                            
                                                        
                                                         
                                                             Product Development Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 124.155
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 124.155
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY20 cost data is provided under PE 0604280N Project 1411
                                                     
                                                         
                                                             Integrated Logistics Support (CSRR)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 4.148
                                                                 
                                                                     0.290
                                                                     2017-11
                                                                
                                                                 
                                                                     0.296
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.734
                                                            
                                                        
                                                         
                                                             Software Engineering (CSRR)
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 4.043
                                                                 
                                                                     0.248
                                                                     2017-11
                                                                
                                                                 
                                                                     0.155
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.446
                                                            
                                                        
                                                         
                                                             Information Security/Cyber Security (INFOSEC) Certification/Supply Chain Risk Management (SCRM) Assessment (CSRR)
                                                             Various
                                                             SSC PAC/SSC LANT/NUWC
                                                             San Diego, CA/Charleston, SC/Newport, RI/San Diego
                                                             
                                                                 25.453
                                                                 
                                                                     1.321
                                                                     2017-11
                                                                
                                                                 
                                                                     1.346
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.120
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support (UAC2)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Trade Study (UAC2)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-07
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.575
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support (Link 16)
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Software Engineering (Link 16)
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.045
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.045
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 cost data is provided under PE 0604280N Project 1411
                                                     
                                                         
                                                             Developmental/Operational Test and Evaluation (T&E) (CSRR)
                                                             WR
                                                             COTF, JITC
                                                             Various
                                                             
                                                                 11.285
                                                                 
                                                                     0.060
                                                                     2017-11
                                                                
                                                                 
                                                                     0.090
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.435
                                                            
                                                        
                                                         
                                                             Test and Evaluation (T&E) (UAC2)
                                                             WR
                                                             COTF, JITC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.461
                                                                     2017-11
                                                                
                                                                 
                                                                     0.023
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.484
                                                            
                                                        
                                                         
                                                             Developmental/Operational Test and Evaluation (T&E) (Link 16)
                                                             WR
                                                             COTF, JITC
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.030
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.030
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY20 cost data is provided under PE 0604280N Project 1411
                                                     
                                                         
                                                             Program Management Support (CSRR)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 11.968
                                                                 
                                                                     0.642
                                                                     2017-11
                                                                
                                                                 
                                                                     0.647
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.257
                                                            
                                                        
                                                         
                                                             Program Management Support (UAC2)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Program Management Support (Link 16)
                                                             Various
                                                             Available at higher classification
                                                             Available at higher classification
                                                             
                                                                 0.000
                                                                 
                                                                     0.119
                                                                     2017-11
                                                                
                                                                 
                                                                     0.153
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.272
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604503N_1411_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604503N_1411_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0604503N_1411_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1411
                                                     
                                                         
                                                             Technical Reviews (Increment 1 Version 4 Critical Design Review (CDR))
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development (Increment 1 Version 4)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development (CSRR Build 22)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contracts  (Software)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contracts (Software-Follow-on to include planning)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement/Installation (Increment 1 Version 3 Modernization Kits)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement/Installation (Increment 1 Version 4 Modernization Kits)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development (Undersea Assured Command & Control (UAC2) Solution 1)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development (UAC2 Solution 2)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award (UAC2) Solution 1)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award (UAC2) Solution 2)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement/Installation (UAC2) Solution 1)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement/Installation (UAC2) Solution 2)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development (Link 16)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Procurement (Link 16)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             6.770
                                             19.301
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             26.071
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Submarine Support Equipment Program (SSEP) seeks to develop or transition from the Advanced Submarine Support Equipment Program (ASSEP) and Future Naval Capability (FNC) efforts to all Technical Insertions (TIs).

The SSEP is responsible for the development and improvement of submarine Electronic Warfare (EW) systems in support of effective operations in the following mission areas: Joint Littoral Warfare; Joint Intelligence Surveillance Reconnaissance (ISR), Indications and Warnings; Electronic Warfare; Information Operations including Cyber; and Special
Operations Force (SOF) support. The rapid proliferation of complex radar, communications and navigation equipment available to potential adversaries creates an increasingly dense and sophisticated electromagnetic environment. Sustained and significant improvements to submarine EW systems are required to maintain tactical ship safety and operational effectiveness. As such, EW was raised to a submarine primary mission area in FY2012 by Commander Submarine Forces, and EW is listed as the number one modernization requirement by the Submarine Tactical Requirements Group (STRG).

The RDTE funding line supports the development of capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record radar and communications signals.  These enhancements would allow current technology to keep up with the advances in electronic warfare of our adversaries. The funding line also supports the specific development of AN/BLQ-10 EW capabilities to progress PMS435's efforts to provide maximized electronic spectrum digitization, Low Probability of Intercept (LPI)/ Low Probability of Detection (LPD) radars and Critical Event Recorder (CER) capability.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         19.301
                                                         Electronic Warfare Tactical TEMPALT: Developed the Electronic Warfare Tactical TEMPALT to provide capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record radar and communications signals.  

Enhanced LPI and CER: Commenced development of an enhanced capability for detecting Low Probability of Intercept RADARs. Commenced development of a Critical Event Recorder capability to allow for recording information from the AN/BLQ-10 around a critical event similar to other Submarine Warfare Federated Tactical Systems.  These capabilities will be included in AN/BLQ-10 systems for all TI-18 and on TI-16 SEAWOLF systems when fielded.
                                                    
                                                     
                                                         0.000
                                                         Electronic Warfare Tactical TEMPALT: Complete development of the Electronic Warfare Tactical TEMPALT to provide capability improvements to submarine electronic surveillance measures that are used to detect, classify, localize, and record radar and communications signals.  

Enhanced LPI and CER: Complete development of an enhanced capability for detecting Low Probability of Intercept RADARs. Complete development of a Critical Event Recorder capability to allow for recording information from the AN/BLQ-10 around a critical event similar to other Submarine Warfare Federated Tactical Systems.  These capabilities will be included in AN/BLQ-10 systems for all TI-18 and on TI-16 SEAWOLF systems when fielded.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0604503N/0775
                                                     Submarine Supt Equip Prog
                                                     
                                                         9.082
                                                         28.408
                                                         27.273
                                                         27.273
                                                         19.902
                                                         30.232
                                                         33.266
                                                         32.853
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN/2013
                                                     VIRGINIA Class Submarine
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     RDT&E/0604558N
                                                     New Design SSN Combat Sys Development
                                                     
                                                         117.887
                                                         180.233
                                                         121.010
                                                         121.010
                                                         201.638
                                                         248.406
                                                         277.648
                                                         283.190
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0840
                                                     Sub Periscope, Imaging and Supt Equip Prog
                                                     
                                                         172.740
                                                         176.621
                                                         160.803
                                                         160.803
                                                         210.461
                                                         280.369
                                                         289.212
                                                         290.378
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0603595N
                                                     SSBN New Design
                                                     
                                                         775.624
                                                         542.846
                                                         419.051
                                                         419.051
                                                         313.582
                                                         196.261
                                                         171.766
                                                         187.173
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             N/A
                                             The Research Development and Demonstration (RDD) program goal is to respond to urgent operational needs within 30 days and provide for rapid development and fielding of prototype solutions within 270 days.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             H/W & S/W Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.524
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.524
                                                            
                                                        
                                                         
                                                             HW & SW Development
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 5.801
                                                                 
                                                                     18.112
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.913
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Systems Engineering and Test Support
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.445
                                                                 
                                                                     1.189
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.634
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604503N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             AN/BLQ-10A EW Server Build: SBIR Topic N151-036 Manning Reduction and Automation:  Phase 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/BLQ-10A EW Server Build: N00024-13-C-6283: Manning Reduction and Automation: Phase 3 SBIR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/BLQ-10A EW Server Build: SBIR Topic N151-036 Next Generation Electronic Warfare Human Machine Interface for Submarines: Phase 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/BLQ-10A EW Server Build: N68335-18-C-0183: Next Generation Electronic Warfare Human Machine Interface for Submarines: Phase 3 SBIR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/BLQ-10A EW Server Build: APB-19 Step 4 Testing Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604504N
                                 Air Control
                                 127
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     189.158
                                     68.012
                                     61.498
                                     44.923
                                     44.923
                                     36.844
                                     30.084
                                     29.309
                                     29.890
                                     Continuing
                                     Continuing
                                
                                 This program element provides for the development, integration, and testing of Automated Air Traffic Control (ATC)  hardware and software required to provide improved flight safety and more reliable all-weather ATC and landing system capabilities at Naval Air Stations (NASs) and Marine Corps Air Stations (MCASs) and Fleet Area Control and Surveillance Facilities (FACSFAC) worldwide.  Programs are required to upgrade or replace aging ATC and landing system equipment on aircraft, aircraft carriers, amphibious ships, NASs, MCASs and Navy/Marine Corps tactical/expeditionary airfields and remote landing sites. These upgrades include addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates. Virtual Warfare Center (VWC) supports the Marine Air Ground Task Force (MAGTF) Integrated Air and Missile Defense (IAMD) development.   

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         75.186
                                         62.448
                                         62.325
                                         62.325
                                    
                                     
                                         68.012
                                         61.498
                                         44.923
                                         44.923
                                    
                                     
                                         -7.174
                                         -0.950
                                         -17.402
                                         -17.402
                                    
                                     
                                         
                                             -0.950
                                        
                                         
                                             -4.000
                                             0.000
                                        
                                         
                                             -1.390
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -17.390
                                                     -17.390
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.012
                                                     -0.012
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -1.783
                                                
                                            
                                        
                                    
                                     Schedule:
Due to the complexity of the Pedestal components, the schedule has been updated to reflect the continuation of the Blk IV program into FY 2020 (Proj 3372).

Financial:
The FY 2020 funding request was reduced by $17.150 million to align the Shipboard Air Traffic Radar SATR (SPN 50) to the Service Cost Position in support of MS-C (Proj 0993).

The FY 2018 funding was reduced by a $1.783 million Congressional adjustment for AN/SPN-35 Block I Upgrade Delayed New Start (Proj 3372).

The FY 2018 funding was reduced by $4.000 million for a below threshold reprogramming for higher priority needs.
                                
                                 
                                     
                                         0718
                                         MATCALS
                                         
                                             8.749
                                             5.100
                                             5.488
                                             6.648
                                             6.648
                                             3.111
                                             2.642
                                             2.683
                                             2.736
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Marine Air Traffic Control and Landing Systems (MATCALS) program provides for continued development, integration, and testing of hardware and software to meet requirements for all-weather operations and improved flight safety of Air Traffic Control (ATC) and Landing Systems at Marine Corps expeditionary airfields. An Acquisition Decision Memorandum from Jan 2005 approved the use of the U.S. Army AN/TPN-31 Air Traffic Navigation, Integration, and Coordination System (ATNAVICS) to fulfill the Air Surveillance and Precision Approach Radar and Control System (ASPARCS) requirement for Jul 2006. The ATNAVICS will replace the legacy ATC Precision Approach Radar (PAR), Airport Surveillance Radar (ASR), and Command and Control Subsystem with a High Mobility Multipurpose Wheeled Vehicle based PAR, ASR and Command and Control Subsystem. The MROC Decision Memorandum 11-2005 of Dec 2004 outlines the evolutionary improvements required by Headquarters Marine Corps. This program works with the Marine ATC Working Group identifying the requirements to implement the P3I and evolutionary product improvements as required for G/ATOR, ATNAVICS, Expeditionary ATC Towers, and Navigational Aids that support Marine Air Traffic Control Detachments.
                                             
                                                 
                                                     ASPARCS Improvements
                                                     Investigate and resolve obsolescence issues. Perform studies and analyses to implement P3I and other evolutionary improvements. Develop criteria for existing ASPARCS software to achieve Defense Information Infrastructure-Common Operating Environment Level 5 compliance, Information Assurance, Radar Range Extension and Mapping functionality, and enhanced simulation and training into the existing ASPARCS software. Perform Mode 5/S integration, operational functionality study and analyses with AN/TPN-31(V)7 ATNAVICS System.
                                                     
                                                         
                                                             0.640
                                                             0
                                                             *Note - The $1.334 million increase in Air Surveillance and Precision Approach Radar Control System (ASPARCS) Improvements is to initiate a Part I ECP for the AN/TSQ-263 Tactical Terminal Communications System (TTCS).  This ECP will resolve known obsolescence issues and reduce deployment setup time.

Commence the Part I ECP to develop and test a prototype which modernizes the AN/TSQ-263 TTCS.  This ECP will reduce system hardware requirements, improve reliability, address obsolescence issues, and reduce the deployment set-up time.  FY18 efforts will include requirements generation, ECP development and initial systems development.
                                                        
                                                    
                                                     
                                                         
                                                             1.089
                                                             0
                                                             Commence a Part I ECP to develop and test a prototype which upgrades/replaces the current precision approach capability.  This ECP will reduce system hardware footprint, improve reliability and meet the requirement for multiple touchdown points.
                                                        
                                                         
                                                             0.587
                                                             0
                                                        
                                                         
                                                             0.587
                                                             0
                                                             Continue ATNAVICS ECP's that will reduce system hardware footprint, improve reliability and meet the requirement for multiple touchdown points.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $0.502M between FY 2019 and FY 2020 is due to the funding required for the G/ATOR and VWC development efforts this same year.
                                                    
                                                
                                                 
                                                     Ground/Air Task Oriented Radar System (G/ATOR)
                                                     G/ATOR is multi-role, ground-based, expeditionary radar that replaces five legacy radar systems for the Marine Air Ground Task Force. It satisfies the Marine Air Command and Control System and the Ground Counter Fire/ Counter Battery capabilities. 
The G/ATOR replaces the AN/TPS-63 and complements the AN/TPS-59 long range radar and will provide mobile, multi-functional, three-dimensional surveillance of air breathing targets, detection of cruise missiles and Unmanned Aerial Systems, and the cueing of air defense weapons. 
The G/ATOR contributes to the extension of Sea Shield/Sea Strike by surveillance and detection of enemy air threats not seen by Navy sensors in the littorals by participating in a cooperative engagement network of sensors and shooters; G/ATOR enables Integrated Fire Control (IFC) and provides engage/fire on remote capability. 
G/ATOR surveillance coverage with IFC will provide unprecedented reach, volume and precision in the execution of Operational Maneuver From The Sea allowing Naval forces to project and sustain power deep inland. 
G/ATOR will add Mode 5/S capability, Federal Aviation Administration flight certification requirements, and the ability to integrate with AN/TPN-31(V) ATNAVICS for Precision Approach Radar. 
This increment of G/ATOR replaces the Marine Corps' AN/TPS-73 radar and the Airport Surveillance Radar portion of the ATNAVICS also known as Air Surveillance and Precision Approach Radar Control System.
                                                     
                                                         
                                                             2.560
                                                             0
                                                             Develop a Test and Evaluation Master Plan (TEMP) that supports the Mode 5/S integration into G/ATOR, includes a Joint Operational Test Approach (JOTA) event required by the Marine Corps and a plan for obtaining DoD AIMS certification for the G/ATOR platform.  Commence system testing of the G/ATOR Mode 5/S integration for FAA and DoD AIMS certification and use by all G/ATOR blocks.
                                                        
                                                    
                                                     
                                                         
                                                             2.870
                                                             0
                                                             Continue developing the TEMP that supports the Mode 5/S integration into G/ATOR, includes the JOTA event required by the Marine Corps and a plan for obtaining DoD AIMS certification for the G/ATOR platform.  Continue system testing of the G/ATOR Mode 5/S integration for FAA and DoD AIMS certification and use by all G/ATOR blocks.
                                                        
                                                         
                                                             3.533
                                                             0
                                                        
                                                         
                                                             3.533
                                                             0
                                                             Continue developing the TEMP that supports the Mode 5/S integration into G/ATOR, includes the JOTA event required by the Marine Corps and a plan for obtaining DoD AIMS certification for the G/ATOR platform.  Continue system testing of the G/ATOR Mode 5/S integration for FAA and DoD AIMS certification and use by all G/ATOR blocks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $0.663M from FY 2019 to FY 2020 is due to the additional testing required leading up to system certification.
                                                    
                                                
                                                 
                                                     Virtual Warfare Center Support
                                                     Virtual Warfare Center (VWC) Support - This project supports fully interactive operator in the loop simulations in support of the Virtual Warfare Center (VWC) in order to quantify USMC Integrated Air and Missile Defense (IAMD) family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                     
                                                         
                                                             1.900
                                                             0
                                                             *Note-FY18 $1.9 increase is for Virtual Warfare Center (VWC) Support - This project supports fully interactive operator in the loop simulations at the Virtual Warfare Center (VWC) in order to quantify USMC Integrated Air and Missile Defense (IAMD) family of systems performance and how it impacts effectiveness in the IAMD mission area.  VWC support encompasses a set of integrated fire control (IFC) activities that also includes concept/CONOPS development, family of systems architecture development, and systems engineering/integration efforts.

Conduct Design of Experiment related to Marine Air Ground Task Force (MAGTF) IAMD capabilities.  Provide event technical support for four analysis events.  Conduct and document analysis results for USMC stakeholders.
                                                        
                                                    
                                                     
                                                         
                                                             1.529
                                                             0
                                                             Support integration and continued development of Designs of Experiment related to marine Air Ground Task Force IAMD capabilities. Provide event technical support for additional analysis events. Conduct and document analysis results for USMC stakeholders.
                                                        
                                                         
                                                             2.528
                                                             0
                                                        
                                                         
                                                             2.528
                                                             0
                                                             Continue to support integration and development of Designs of Experiment related to marine Air Ground Task Force IAMD capabilities. Provide event technical support for additional analysis events. Conduct and document analysis results for USMC stakeholders.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $0.999M from FY 2019 to FY 2020 is due to FY19 being reduced for the "virtual warfare center support delayed new start" reduction.  Fifty percent of the FY18 funding will be expended in FY19 due to the "six month delayed
start" in FY18, therefore the actual increase between what will be executed in FY19 and FY20 is minimal.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0204460M
                                                     G/ATOR
                                                     
                                                         53.605
                                                         44.579
                                                         23.891
                                                         23.891
                                                         10.524
                                                         12.176
                                                         12.302
                                                         12.547
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/2820
                                                     Ashore ATC Equipment/MATCALS
                                                     
                                                         10.547
                                                         5.421
                                                         5.570
                                                         5.570
                                                         5.687
                                                         5.990
                                                         6.123
                                                         6.245
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Ashore ATC Equipment: FY2018-FY2024 reflects MATCALS portion of Ashore ATC Equipment budget.
                                             An Acquisition Decision Memorandum was signed in Jan 2005 approving the procurement of the Army AN/TPN-31 ATNAVICS to fulfill the Air Surveillance and Precision Approach Radar and Control System requirement for July 2006. The MROC Decision Memorandum 11-2005 of December 2004 outlined the evolutionary improvements required by Headquarters Marine Corps. This program has joined with the Army to implement Pre-Planned Product Improvements and evolutionary product improvements. 
G/ATOR will add Mode 5/S capability, FAA flight certification requirements, and the ability to integrate with AN/TPN-31 ATNAVICS for Precision Approach Radar. 
The Marine Air Traffic Control (ATC) Working Group identified requirements to address obsolescence issues with ATC Expeditionary Towers. These requirements were validated by APX-25 and a Decision Analysis Study was conducted by NAVAIR 4.10. Funding will address development of expeditionary ATC Tower capability improvements via the Engineering Change Proposal process.
                                             The MATCALS RDTEN funding will be used to continue development of evolutionary improvements envisioned by Headquarters Marine Corps for the MATCALS Family of Systems.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HDW Develop - ASPARCS Mode 5/S
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.383
                                                                 
                                                                     0.215
                                                                     2018-02
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.410
                                                                
                                                                 
                                                                     0.410
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.508
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - ASPARCS
                                                             WR
                                                             SPAWARSYSCEN
                                                             San Diego, CA
                                                             
                                                                 0.510
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.510
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - ASPARCS
                                                             C
                                                             CPFF
                                                             TRANDES
                                                             San Diego, CA
                                                             
                                                                 1.783
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.783
                                                                 1.783
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development - G/ATOR
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.619
                                                                 
                                                                     0.000
                                                                     2018-02
                                                                
                                                                 
                                                                     1.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.956
                                                                
                                                                 
                                                                     0.956
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - ASPARCS
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.663
                                                                 
                                                                     0.320
                                                                     2018-03
                                                                
                                                                 
                                                                     0.589
                                                                     2019-03
                                                                
                                                                 
                                                                     0.716
                                                                
                                                                 
                                                                     0.716
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - Mode 5/S Dev - G/ATOR
                                                             SS
                                                             CPIF
                                                             Telephonics
                                                             Huntington Station, NY
                                                             
                                                                 0.024
                                                                 
                                                                     2.560
                                                                     2018-03
                                                                
                                                                 
                                                                     1.670
                                                                     2018-10
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support - VWC
                                                             TBD
                                                             NSMA
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     1.320
                                                                     2018-01
                                                                
                                                                 
                                                                     0.950
                                                                     2018-10
                                                                
                                                                 
                                                                     1.506
                                                                
                                                                 
                                                                     1.506
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - VWC
                                                             C
                                                             BA
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.580
                                                                     2018-01
                                                                
                                                                 
                                                                     0.419
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.567
                                                                 
                                                                     0.055
                                                                     2018-01
                                                                
                                                                 
                                                                     0.160
                                                                     2019-01
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             G/ATOR
                                                             PEO Land Systems
                                                             
                                                                 0.200
                                                                 
                                                                     0.050
                                                                     2018-01
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.650
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604504N_0718_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     MATCALS
                                                     
                                                         
                                                             Acquisition Milestones: G/ATOR Mode 5 IOC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: G/ATOR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: Visual Warfare Center
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Hardware Development: ASPARCS improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Test Events: G/ATOR Mode 5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Production Milestones: G/ATOR Mode 5 integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0993
                                         Carrier ATC
                                         
                                             137.564
                                             34.301
                                             33.679
                                             15.522
                                             15.522
                                             11.735
                                             10.033
                                             7.992
                                             8.151
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Shipboard Air Traffic Control systems, interfacing with versions of the AN/TPX-42A(V) Direct Altitude and Identity Readout (DAIR), allow shipboard Air Traffic Controllers to identify, marshal, and direct aircraft within a 50 Nautical Mile (NM) radius of the ship.  In recent years, the top 25 percent of the AN/SPN-43C frequency band has been reallocated to the Fixed Wireless Access Community prohibiting Air Traffic Control (ATC) Air Search Radar (ASR) operation within 50NM of the coast.  Because the Navy requires an air traffic control surveillance radar, this project unit will include engineering efforts to identify requirements and develop the AN/SPN-50(V)1 as an AN/SPN-43C replacement system.  In addition, bridging Engineering Change Proposals (ECP) will be required to sustain the AN/SPN-43C capability until the AN/SPN-50(V)1 is completely fielded.   Finally, the AN/TPX-42A(V) DAIR continues to undergo several phased upgrades that have resulted in a number of field changes/technology refresh/insertion efforts.  System improvements include replacing militarized front-end equipment in the track processor with open architecture Commercial Off the Shelf technology, converting the operational program software to more commonly used and flexible "C" language, providing the "hooks" for potential interface with Mode 5 Identification Friend or Foe, and integrating a flat panel monitor into the controller work station.  The development of an ATC common console will reduce operational costs, improve reliability, and provide compatible interfaces and commonality for all ATC workstations.  The addition of an embedded trainer within AN/TPX-42A(V) will improve controller training and increase flight safety. This effort includes addressing broadened CyberSecurity requirements to remain compliant with software CyberSecurity directives and Information Assurance mandates.
                                             
                                                 
                                                     AN/SPN-50
                                                     This project funds the development of the AN/SPN-43C replacement program (AN/SPN-50), which was previously funded under AN/SPN-43C and is being broken out for administrative reasons. This system enables Air Traffic Controllers to assure the safe and expeditious movement of air traffic. This capability is an enabler in maintaining launch/recovery cycle times/sortie rates.
                                                     
                                                         
                                                             24.262
                                                             0
                                                             Execute contract Modification for SPN-50 EMD Contract to add incremental funding.  Conduct Critical Design Review (CDR).  Conduct Test Readiness Review (TRR). EDM #1/2 delivered.  Finalize Hardware and Software design of EDM #3 in Post-CDR Configuration.  Develop Post-CDR Software Build.  Continuation of Systems Integration Lab standup and commence sub-system testing.  Development of OEM training for fleet and test operators.
                                                        
                                                    
                                                     
                                                         
                                                             26.428
                                                             0
                                                             Execute contract mod(s) for SPN-50 to add incremental funding. Delivery of EDM #3 and modification of EDM #1 and #2 to post-CDR Configuration. Complete the second and final phase of OEM training for fleet and test operators.  Conduct development and operational land-based testing (IT-B1) and environmental analysis/testing (IT-B2).  Maintenance Demonstrations (M-demos), Built in Test demonstrations (BIT-demos), and Logistics Demonstrations (LOG-demos) will be conducted during the IT-B1 test periods.

FY18-19 increase is due to increase in material cost for Solid State Transmitter (SSTx), Unplanned emerging Risk Management Framework and Component Level Environmental Stress Screening (ESS) testing.

The AN/SPN-50 development schedule was updated to reflect the result of a 9 month, December 2015 to September 2016, delay to the award of the AN/SPN-50 development contract. SSR/PDR, CDR, Post PDR Review, Pre-CDR configurations, EDM deliveries, and O&M Training, were moved by two quarters.  Updated O&M was moved three quarters.   AN/SPN - 43 Test and Evaluation schedule for "System Deliveries" was added because of AN/SPN-43 ECP delivered to ships that require testing and evaluation to support the Fleet until SPN-50 is delivered.
                                                        
                                                         
                                                             9.561
                                                             0
                                                        
                                                         
                                                             9.561
                                                             0
                                                             Land-based testing will continue.  Manufacturing maturity will be evaluated and a Production Readiness Review will be conducted.  Documentation will continue to be updated leading up to the execution of a Milestone C in FY 2020.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 of $16.867M is due to the AN/SPN-50 development program ramping down in preparation for Milestone C and a production contract in FY 2020.
                                                    
                                                
                                                 
                                                     AN/SPN-43C
                                                     Funds development of sustainment Engineering Change Proposals (ECP) for the AN/SPN-43C.  The sustainment effort will ensure the capabilities provided by the AN/SPN-43C remain available to CVN, LHA and LHD type ships until the replacement system is fielded.
                                                     
                                                         
                                                             2.187
                                                             0
                                                             Continue sustainment ECPs for AN/SPN-43C
                                                        
                                                    
                                                     
                                                         
                                                             2.256
                                                             0
                                                             Continued sustainment ECPs for AN/SPN-43C.
                                                        
                                                         
                                                             2.301
                                                             0
                                                        
                                                         
                                                             2.301
                                                             0
                                                             Continued sustainment ECPs for AN/SPN-43C.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is due to inflation.
                                                    
                                                
                                                 
                                                     AN/TPX-42
                                                     This project funds the ongoing modernization of the AN/TPX-42 system through engineering changes and technology refresh, to include CyberSecurity requirements and compliance. Specific engineering changes are:  Development of an Air Traffic Control (ATC) Multi-Function Console (MFC) which will reduce operational costs, improve reliability, and provide common hardware for all ATC workstations.  Additionally, MFC will provide interfaces for emerging/planned sensors.
                                                     
                                                         
                                                             7.852
                                                             0
                                                             *Note- TPX-42 increase is due to 1) broadened CyberSecurity requirement to remain compliant with software CyberSecurity directives and Information Assurance; and 2) funding provided for TPX-42 hardware and software development so that TPX-42 will interface with EASR sensor.

Complete CATCC/DAIR Embedded Trainer ECP to incorporate ATC final control functions; continue Multifunction Console (MFC) ECP.
                                                        
                                                    
                                                     
                                                         
                                                             4.995
                                                             0
                                                             Continue Multifunction Console (MFC) ECP inclusive of interface development for AN/SPN-50(V)1 and EASR. Begin sustainment ECPs for AN/TPX-42.
                                                        
                                                         
                                                             3.660
                                                             0
                                                        
                                                         
                                                             3.660
                                                             0
                                                             Continue Multifunction Console (MFC)/AN/SYY-1 ECP inclusive of interface development for AN/SPN-50(V) and EASR. Begin Sustainment of ECPS for AN/TPX-42. Note:  AN/SYY-1 will be the Tech Solution for Multifunction Console ECP.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 of $1.335M is due to the ramping down of the MFC ECP.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2830
                                                     Afloat ATC Equipment: SATC
                                                     
                                                         8.657
                                                         8.593
                                                         26.849
                                                         26.849
                                                         40.128
                                                         44.093
                                                         63.005
                                                         64.268
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Afloat ATC Equipment: FY2018-2024 reflects Ship Air Traffic Control (SATC) portion of the Afloat ATC Equipment budget.
                                             AN/TPX-42 Voice/Video recorder replacement, Joint Precision Approach and Landing System Interface, Shipboard trainer, and Air Traffic Control (ATC) Console are all anticipated ECPs, with improvements being incorporated into the production of AN/TPX-42 upgrade kits.  

AN/SPN-50 replacement program is an ACAT IVT program.  All other projects are non-ACAT upgrades to existing systems.  An evolutionary acquisition approach is being used to introduce these technology advancements that either satisfy user requirements, such as all weather operation, or address supportability and cost of ownership problems.
                                             AN/SPN-50(V)1 incremental funding procured long lead items to support post-CDR EDM 2QFY18.  Attain Milestone C 3QFY20.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     SPN-50 HDW Development contract award will include the modifications to meet SPN-50 requirements, to include hardware redesign, development, and integration & test of above and below deck hardware to increase redundancy to expand operational availability from 94% to 98%.
                                                     
                                                         
                                                             Primary HDW Develop- TPX-42
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 4.993
                                                                 
                                                                     0.973
                                                                     2017-12
                                                                
                                                                 
                                                                     0.563
                                                                     2018-12
                                                                
                                                                 
                                                                     0.574
                                                                
                                                                 
                                                                     0.574
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - SPN-43
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 4.189
                                                                 
                                                                     0.484
                                                                     2017-12
                                                                
                                                                 
                                                                     0.475
                                                                     2018-12
                                                                
                                                                 
                                                                     0.484
                                                                
                                                                 
                                                                     0.484
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - SPN-50(V)1 Pre-CDR Configuration EDM
                                                             C
                                                             CPIF
                                                             SAAB
                                                             Syracuse NY
                                                             
                                                                 17.951
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.951
                                                                 17.951
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - SPN-50(V)1 Post-CDR Configuration EDM
                                                             C
                                                             CPIF
                                                             SAAB
                                                             Syracuse NY
                                                             
                                                                 12.782
                                                                 
                                                                     8.620
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 8.620
                                                                 30.022
                                                                 30.022
                                                            
                                                        
                                                         
                                                             Primary HDW EMD - SPN-50(V)1
                                                             C
                                                             CPIF
                                                             SAAB
                                                             Syracuse NY
                                                             
                                                                 0.000
                                                                 
                                                                     6.503
                                                                     2017-12
                                                                
                                                                 
                                                                     18.060
                                                                     2019-01
                                                                
                                                                 
                                                                     4.109
                                                                
                                                                 
                                                                     4.109
                                                                     2019-12
                                                                
                                                                 2.000
                                                                 30.672
                                                                 30.672
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             TBD
                                                             
                                                                 17.902
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.902
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development- TPX-42
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 19.455
                                                                 
                                                                     3.050
                                                                     2017-12
                                                                
                                                                 
                                                                     2.300
                                                                     2018-12
                                                                
                                                                 
                                                                     2.307
                                                                
                                                                 
                                                                     2.307
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support- TPX-42
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 1.859
                                                                 
                                                                     0.220
                                                                     2017-12
                                                                
                                                                 
                                                                     0.120
                                                                     2018-12
                                                                
                                                                 
                                                                     0.122
                                                                
                                                                 
                                                                     0.122
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support-SPN-43
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 1.131
                                                                 
                                                                     0.224
                                                                     2017-12
                                                                
                                                                 
                                                                     0.245
                                                                     2018-12
                                                                
                                                                 
                                                                     0.249
                                                                
                                                                 
                                                                     0.249
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support-SPN-50(V)1
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 2.015
                                                                 
                                                                     0.806
                                                                     2017-12
                                                                
                                                                 
                                                                     0.850
                                                                     2018-12
                                                                
                                                                 
                                                                     0.445
                                                                
                                                                 
                                                                     0.445
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis-SPN-50(V)1
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 5.005
                                                                 
                                                                     0.800
                                                                     2017-12
                                                                
                                                                 
                                                                     0.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - SPN-50(V)1
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 10.809
                                                                 
                                                                     3.702
                                                                     2017-12
                                                                
                                                                 
                                                                     2.182
                                                                     2018-12
                                                                
                                                                 
                                                                     0.245
                                                                
                                                                 
                                                                     0.245
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis- SPN-43
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 2.029
                                                                 
                                                                     0.020
                                                                     2017-12
                                                                
                                                                 
                                                                     0.020
                                                                     2018-12
                                                                
                                                                 
                                                                     0.021
                                                                
                                                                 
                                                                     0.021
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis- TPX-42
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 0.921
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.102
                                                                
                                                                 
                                                                     0.102
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering-SPN-50(V)1
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 8.175
                                                                 
                                                                     3.000
                                                                     2017-12
                                                                
                                                                 
                                                                     2.822
                                                                     2018-12
                                                                
                                                                 
                                                                     2.726
                                                                
                                                                 
                                                                     2.726
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 13.393
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.393
                                                            
                                                        
                                                         
                                                             Studies & Analysis SPN-50(V)1
                                                             WR
                                                             Variou
                                                             VA
                                                             
                                                                 0.402
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.402
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation- TPX-42
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 3.145
                                                                 
                                                                     0.900
                                                                     2017-12
                                                                
                                                                 
                                                                     0.712
                                                                     2018-12
                                                                
                                                                 
                                                                     0.726
                                                                
                                                                 
                                                                     0.726
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation - SPN-43
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 2.073
                                                                 
                                                                     1.459
                                                                     2017-12
                                                                
                                                                 
                                                                     1.516
                                                                     2018-12
                                                                
                                                                 
                                                                     1.520
                                                                
                                                                 
                                                                     1.520
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation-SPN-50(V)1
                                                             WR
                                                             OPTEVOR
                                                             Norfolk, VA
                                                             
                                                                 1.305
                                                                 
                                                                     1.840
                                                                     2017-12
                                                                
                                                                 
                                                                     1.893
                                                                     2018-12
                                                                
                                                                 
                                                                     0.611
                                                                
                                                                 
                                                                     0.611
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year T&E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.707
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.707
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation  SPN-50
                                                             WR
                                                             NAWCAD
                                                             PAX River
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.061
                                                                
                                                                 
                                                                     0.061
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.061
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             American Electronics, Inc.
                                                             California, MD
                                                             
                                                                 3.095
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.309
                                                                     2018-12
                                                                
                                                                 
                                                                     0.315
                                                                
                                                                 
                                                                     0.315
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 1.878
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.509
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIRHQ
                                                             PAX River, MD
                                                             
                                                                 0.350
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.203
                                                                     2018-12
                                                                
                                                                 
                                                                     0.205
                                                                
                                                                 
                                                                     0.205
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604504N_0993_FILE5.JPG
                                            
                                             
                                                 R4_2020PB_0604504N_0993_FILE6.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Carrier ATC
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: AN/SPN-50(V)1 Post CDR Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: AN/SPN-50(V)1 Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Hardware Development: AN/SPN-43C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Hardware Development: AN/TPX-42A(V)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: AN/SPN-43C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development: AN/TPX-42A(V)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Critical Design Review (CDR) (AN/SPN-50(V)1)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation:      Developmental Testing/Operational Testing (AN/SPN-50(V)1)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation:      Developmental Testing (AN/TPX-42A(V))
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation:      Developmental Testing (AN/SPN-43C)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries:      Pre-CDR Configuration Prototype Delivery (AN/SPN-50(V)1)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries:      Post-CDR Configuration Prototype Delivery (AN/SPN-50(V)1)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries:      System Deliveries (TPX-42A(V))
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries:      System Deliveries (AN/SPN-43C)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1657
                                         ATC Improvement
                                         
                                             3.828
                                             0.411
                                             0.419
                                             0.416
                                             0.416
                                             0.424
                                             0.435
                                             0.443
                                             0.451
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides for engineering development, integration, adaptation, and testing of new and/or modernized Air Traffic Control (ATC) systems, air navigational aids, landing systems, and ATC communication systems for Naval and Marine Corps Air Stations (NAS/MCAS) and Fleet ATC Systems.  These systems are critical to Naval Aviation and provide for safe, efficient air operations.  Additionally, the Federal Aviation Administration (FAA) is affecting major modernization of the National Airspace System (NAS).  The Navy must maintain compatibility with FAA-developed ATC systems in order to ensure seamless interoperability within the NAS.  NAS modernization initiatives in Project 1657 include the Visual Information Display System (VIDS) and follow-on Pre-Planned Product Improvements, with additional RDT&E efforts required for modified commercial-off-the-shelf ATC systems and equipment for modernization and recapitalization of these systems at our NAS, MCAS & Fleet Area Control & Surveillance Facilities (FACSFACs) worldwide.
                                             
                                                 
                                                     NAS MOD VIDS
                                                     Continue engineering development of pre-planned product improvements for the VIDS and initiate efforts to incorporate VIDS into the FACSFACs.  Research display alternatives for Navy ATC systems, and evaluate alternatives for future communication and radar systems.
                                                     
                                                         
                                                             0.209
                                                             0
                                                             Continue engineering development of Pre-Planned Product Improvement for VIDS to incorporate multiple weather source inputs.  Continue STARS and VIDS engineering development for technology insertion.  Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.
                                                        
                                                    
                                                     
                                                         
                                                             0.210
                                                             0
                                                             Continue engineering development of Pre-Planned Product Improvement for VIDS to incorporate multiple weather source inputs.  Continue STARS and VIDS engineering development for technology insertion.  Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.
                                                        
                                                         
                                                             0.207
                                                             0
                                                        
                                                         
                                                             0.207
                                                             0
                                                             Continue engineering development of Pre-Planned Product Improvement for VIDS to incorporate multiple weather source inputs.  Continue STARS and VIDS engineering development for technology insertion.  Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $0.003M from FY 2019 to FY 2020 is due to Working Capital Fund inflation rates.
                                                    
                                                
                                                 
                                                     Fleet ATC Systems
                                                     Research efforts to determine the best technical approach to integrate various data link and communication system upgrades into Navy/Marine Corps ATC Systems including, but not limited to, the Digital Airport Surveillance Radar (DASR) and the DoD Advanced Automation Systems (DAAS) into the Fleet Area Control and Surveillance Facilities.  Evaluate alternative for future processor/display, sensor and communication systems.
                                                     
                                                         
                                                             0.202
                                                             0
                                                             Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.  for future processor/display, sensor and communication systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.209
                                                             0
                                                             Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.  Continue evaluation of future processor/display, sensor and communication systems.
                                                        
                                                         
                                                             0.209
                                                             0
                                                        
                                                         
                                                             0.209
                                                             0
                                                             Continue engineering efforts to maintain interoperability with the FAA's next generation air traffic control system.  Continue evaluation of future processor/display, sensor and communication systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2820
                                                     Ashore ATC Equipment: NASMOD/Fleet ATC
                                                     
                                                         35.900
                                                         35.696
                                                         36.385
                                                         36.385
                                                         37.545
                                                         39.299
                                                         40.322
                                                         41.127
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Ashore ATC Equipment: FY2018-FY2024 reflects NASMOD and Fleet ATC portions of Ashore ATC budget.
                                             All projects are non-ACAT upgrades to existing systems.  An evolutionary acquisition approach is being used to introduce technology advancements that either satisfy emergent requirements or address supportability and cost of ownership problems.
                                             The Air Traffic Control (ATC) Improvement continues to research, evaluate and develop displays and other alternatives for Navy ATC, communication and radar systems. Maintain compatibility with the FAAs next generation Air Traffic Control System.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HDW Develop - VIDS
                                                             WR
                                                             SPAWAR Systems Command
                                                             Charleston, SC
                                                             
                                                                 1.956
                                                                 
                                                                     0.209
                                                                     2017-12
                                                                
                                                                 
                                                                     0.210
                                                                     2018-12
                                                                
                                                                 
                                                                     0.207
                                                                
                                                                 
                                                                     0.207
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HDW Develop - Fleet ATC
                                                             WR
                                                             SPAWAR Systems Center
                                                             Charleston, SC
                                                             
                                                                 0.936
                                                                 
                                                                     0.202
                                                                     2017-12
                                                                
                                                                 
                                                                     0.209
                                                                     2018-12
                                                                
                                                                 
                                                                     0.209
                                                                
                                                                 
                                                                     0.209
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SPAWAR Systems Center
                                                             Charleston, SC
                                                             
                                                                 0.936
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.936
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604504N_1657_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     ATC Improvement
                                                     
                                                         
                                                             System Develoment: Hardware Development: NASMOD VIDS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Develoment: Hardware Development: Fleet ATC Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3372
                                         ATC Systems
                                         
                                             39.017
                                             28.200
                                             21.912
                                             22.337
                                             22.337
                                             21.574
                                             16.974
                                             18.191
                                             18.552
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Landing System Upgrade Program (LSUP) is essential to maintain the United States Navy's capability to perform safe and expeditious aircraft landings aboard CVN and LHA/D vessels.  The Navy's Precision Approach and Landing Capability requirements have necessitated Life Cycle Extension upgrades to legacy landing systems, AN/SPN-35, AN/SPN-41 and AN/SPN-46. The LSUP program will modernize technology that was developed and fielded over 30 years ago.  It is estimated that without these upgrades, the Navy will lose its Automatic Carrier Landing System capability within 5 years. Cyber Security requirements have driven increased efforts to remain compliant with software CyberSecurity directives and Information Assurance mandates.  Maintaining compliance is critical to retaining authorization to operate within the Fleet.
                                             
                                                 
                                                     AN/SPN-46 Blk IV Upgrade
                                                     The AN/SPN-46 Blk IV program targets aging and obsolete components within the carrier landing systems and replaces them with modernized and sustainable components. Blk IV consists of antenna pedestal upgrades, addresses transmitter obsolescence issues, and replacement of obsolete circuit cards, and Cybersecurity.
                                                     
                                                         
                                                             14.951
                                                             0
                                                             Obsolescence form fit function replacements of the obsolete circuit cards and transmitter components to be completed. Electromagnetic Interference (EMI) qualification testing and shock risk mitigation testing for transmitter components of the Pedestal/Transmitter configuration to be completed. Continue development of the Blk IV upgrade due to the complexity of the Pedestal components and shock requirements.
                                                        
                                                    
                                                     
                                                         
                                                             8.534
                                                             0
                                                             Pedestal components of the Pedestal/Transmitter configuration will continue to be fabricated and integrated with the new transmitter and circuit cards. Support required for hardware/software integration.  Perform EMI qualification testing for the pedestal components of the pedestal/transmitter configuration.
                                                        
                                                         
                                                             4.458
                                                             0
                                                        
                                                         
                                                             4.458
                                                             0
                                                             Complete qualification testing of the Pedestal configuration.  Complete flight testing of the AN/SPN-46 Blk IV pedestal/transmitter configuration with the Baron commercial aircraft and F/A-18.   Complete development of Block IV upgrade.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4.076M from FY 2019 to FY 2020 is due to the AN/SPN-46 Blk IV completion.
                                                    
                                                
                                                 
                                                     AN/SPN-35 Blk I Upgrade
                                                     This accomplishment provides for the development, upgrade, redesign, integration, and testing of the AN/SPN-35C Block  I upgrade.  AN/SPN-35C is the Precision Approach Radar aboard LHA/LHD class ships and is used for Mode III aircraft recovery which ensures the safe approach and landing of all LH-class embarked aircraft during adverse weather & night conditions.  The AN/SPN-35C Block I upgrade will include engineering efforts to upgrade, redesign, replace, and support common failure items (Receiver, Radar Processing Controller (RPC), Main Input/output Processor (MIOP), Control-Indicators). Included in these efforts are changes to obsolete components and analog systems, ensuring the radar capability is available to the fleet and extending the service life of the AN/SPN-35C to 2040.
                                                     
                                                         
                                                             13.249
                                                             0
                                                             Awarded follow on contract for Blk I upgrade efforts.  Ordered/ received long lead material and began prototype / test article testing of the RPC, and MIOP redesign (now called RIOP), control indicators and receiver.   Completed RMF Step III and incorporating controls requirements into the AN/SPN-35 BLK I upgrade. Assess and address broadened CyberSecurity requirements to remain compliant with Information Assurance Mandates.
                                                        
                                                    
                                                     
                                                         
                                                             7.957
                                                             0
                                                             Perform Test Readiness Review (TRR) and begin qualification and flight testing.
                                                        
                                                         
                                                             6.246
                                                             0
                                                        
                                                         
                                                             6.246
                                                             0
                                                             Complete flight testing. Complete development of the AN/SPN-35 Blk I upgrade.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.711M from FY 2019 to FY 2020 is due to the AN/SPN-35 Blk I upgrade completion.
                                                    
                                                
                                                 
                                                     AN/SPN-46 Blk V Upgrade  (CCAs, RTOS, software, RAM pole, TS-3098)
                                                     The AN/SPN-46 Block V upgrade targets aging and obsolete hardware and software components within the carrier landing system and replaces them with modernized and supportable components. Blk V consists of a major AN/
SPN-46 operational software upgrade along with a refresh of numerous Commercial Off The Shelf (COTS) equipment
subassemblies. Planned upgrades are updates to the radar's obsolete radar processor circuit card assemblies (CCAs) with
new generation CCAs, upgrading the radar's Real Time Operating System (RTOS) with a current and supportable RTOS,
and optimizing and reconfiguring the radar's software into a logical, modular format. The radar's top two degraders, the
Radar Alignment Mast (RAM) pole and the TS-3098 test set, will be modified with less complex, higher reliability
designs.Hardware changes will include reducing reliability issues caused by outdated bus systems and IP based
substructures and provide as overall system hardening to mitigate external interference issues. The software architecture redesign and optimization will increase modularity and operational efficiency as well as implement M-Code and resolve cyber security related issues inherent with the current system.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.421
                                                             0
                                                             Complete Analysis of Alternatives (AoA) for the individual engineering changes, start engineering designs to support
Preliminary Design Review (PDR) level reviews for the radar CCAs, RTOS, software, RAM pole and the TS-3098 which
together comprise the Blk V upgrade. Incorporate Risk Management Framework (RMF) Step III controls requirements into
the LSUP Block V efforts.
                                                        
                                                         
                                                             11.633
                                                             0
                                                        
                                                         
                                                             11.633
                                                             0
                                                             Complete engineering design reviews and documentation updates for all updated components through Critical Design
Review (CDR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $6.212M from FY 2019 to FY 2020 is due to the ramping up of the AN/SPN-46 Blk V Upgrade program.
Cost Increases capture the effort required to update the AN/SPN-46 Real Time Operating System (RTOS) and associated
processors. This includes standing up a new software (SW) RTOS development environment (Tornado to Workbench) as
the current development environment is obsolete and unsupportable.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2830
                                                     Afloat ATC Equipment/ACLS
                                                     
                                                         28.621
                                                         39.297
                                                         40.561
                                                         40.561
                                                         43.017
                                                         43.035
                                                         43.929
                                                         45.807
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Afloat ATC Equipment: FY 2018-FY 2024 reflects ACLS portion of Afloat ATC Equipment budget.
                                             Landing System Upgrade Program consists of lifecycle extension upgrades to the AN/SPN-35C Precision Approach Radar, AN/SPN-41B Instrument Control Landing Systems and AN/SPN-46 Automatic Carrier Landing Systems which support Air  Traffic Control (ATC) operations on board CVN, LHA, and/or LHD-class ships.  This effort includes numerous commercial off-the-shelf (COTS) component refresh updates which are urgently needed to sustain the operational viability of these Naval ATC systems supporting fleet air operations for at least the next 15 years until the next generation ATC system is fully implemented. This COTS refresh will include analysis and upgrade of key system components that are critical to overall system operation but have become increasingly difficult to maintain over the past few years. Recent adjustments in the direction and scope of Naval ATC systems have necessitated a re-evaluation of the long-term viability and sustainability of the current Fleet ATC equipment. 

The Resources and Requirements Review Board approved the DON Precision Approach and Landing Capability (PALC) Roadmap per Decision Memorandum (DM) Ser: N8B/13U141053 dtd 03 July 2013.  This PALC Roadmap re-scoped Joint Precision Approach and Landing System (JPALS) into a single increment and deferred JPALS capability from legacy fleet aircraft. As a result, a requirement to sustain current SPNs through 2030 has emerged.  Per Enclosure 1 of the above DM, the Landing Systems Upgrade Program will be comprised of upgrades to the AN/SPN-46, AN/SPN-35C, and AN/SPN-41B. It is anticipated that each SPN upgrade will go through separate Systems Engineering Technical Review (SETR) processes.
                                             Test Readiness Review (TRR) scheduled for 4th quarter FY 2019 of the AN/SPN-46 Block IV and AN/SPN-35 Block I upgrade. Critical Design Review (CDR) scheduled for 3rd quarter FY 2020, and TRR scheduled for 4th quarter FY 2021 for AN/SPN-46 Block V upgrade.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase from FY 2019 to FY 2020 for AN/SPN-46 Block V is due to engineering efforts required for CDR in 3rd quarter FY 2020.
                                                     
                                                         
                                                             Primary Hardware Development - AN/SPN-46 Blk IV Upgrade
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 14.525
                                                                 
                                                                     6.780
                                                                     2017-11
                                                                
                                                                 
                                                                     1.123
                                                                     2018-11
                                                                
                                                                 
                                                                     1.258
                                                                
                                                                 
                                                                     1.258
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development - AN/SPN-46 Blk IV Upgrade
                                                             C
                                                             CPFF
                                                             Sierra Nevada Corp (SNC)
                                                             Reno, NV
                                                             
                                                                 17.586
                                                                 
                                                                     5.337
                                                                     2017-12
                                                                
                                                                 
                                                                     2.934
                                                                     2018-11
                                                                
                                                                 
                                                                     1.175
                                                                
                                                                 
                                                                     1.175
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 27.032
                                                                 27.032
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - AN/SPN-35 Blk I Upgrade
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                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.026
                                                                 
                                                                     5.236
                                                                     2017-11
                                                                
                                                                 
                                                                     3.455
                                                                     2018-11
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                                                                     1.761
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ancilliary Hardware Development - AN/SPN-35 Blk I Upgrade
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                                                             NAWCAD
                                                             Patuxent River, MD
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                                                             C
                                                             CPFF
                                                             Sierra Nevada Corp (SNC)
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                                                             Ancilliary Hardware Development - AN/SPN-46 Blk V Upgrade
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                                                     Support
                                                     
                                                         
                                                             Integrated Logistics Support (ILS)
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                                                     Test and Evaluation
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                                                             NAWCAD
                                                             Patuxent River, MD
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                                                                     2019-11
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                                                             Reviews: AN/SPN-35 Blk I Critical Design Review (CDR)
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                                                             Reviews: AN/SPN-46 Blk V Critical Design Review (CDR)
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                                                             Test and Evaluation: AN/SPN-46 Blk IV Test Readiness Review (TRR) Display Card/Power Supply
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                                                             Test and Evaluation: AN/SPN-46 Blk IV (TRR)  Pedestal/Transmitter
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                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
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                                 System Development & Demonstration (SDD)
                                 
                                     899.123
                                     174.034
                                     13.710
                                     10.632
                                     10.632
                                     11.026
                                     11.799
                                     12.142
                                     12.381
                                     Continuing
                                     Continuing
                                
                                 Advanced Arresting Gear (AAG) will be funded under AAG PE 0604530N, PU 2367 in FY 2019 and later.
                                 CV Launch & Recover System - This Navy unique project addresses the System Development and Demonstration (SDD) of systems required to recover and launch Navy/Marine Corps Aircraft (Fixed/Rotary Wing and Vertical/Short Take Off and Landing) operating aboard aircraft carriers, amphibious assault ships, and air capable ships. This program element includes the following:

   (1) Advanced Arresting Gear (AAG)
   (2) Aircraft Launch & Recovery Equipment Modernization 
   (3) Aircraft Launch and Recovery Equipment Service Life Management program
 
This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         177.926
                                         9.710
                                         10.636
                                         10.636
                                    
                                     
                                         174.034
                                         13.710
                                         10.632
                                         10.632
                                    
                                     
                                         -3.892
                                         4.000
                                         -0.004
                                         -0.004
                                    
                                     
                                         
                                             4.000
                                        
                                         
                                             -3.892
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.008
                                                     -0.008
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.004
                                                     0.004
                                                
                                            
                                        
                                    
                                     Cost/Summary: AAG funding included under 0604512N in FY 2018 and prior.  

Schedule: N/A

Technical: AAG established in its own PE and PU in FY 2019 and out.
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                                         CV/CVN Launch and Recover
                                         
                                             899.123
                                             174.034
                                             9.710
                                             10.632
                                             10.632
                                             11.026
                                             11.799
                                             12.142
                                             12.381
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             PY article includes Advanced Arresting Gear (AAG) Jet Car Track Site and two Improved Manually Operated Visual Landing Aid System (IMOVLAS) production representative models.  Service Life Management Program (SLMP) test articles refer to actual units (two units per ship set).
                                             This Navy unique project addresses the System Development and Demonstration (SDD) of systems required to recover and launch Navy/Marine Corps Aircraft (Fixed/Rotary Wing and Vertical/Short Take-Off and Landing) operating aboard aircraft carriers (CVN), amphibious assault ships and air capable ships.  This program includes the following systems under Project 2232, including the funding of production representative models for:

(1) Advanced Arresting Gear (AAG): The AAG program will design, develop, test and field an aircraft arrestment system to replace the legacy Mark 7 arresting gear. AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs.  The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century.  The AAG Program's SDD phase test article consists of a single wire configured aircraft arresting system, which includes associated hardware and software needed to conduct system integrated testing by arresting both dead-loads and aircraft. Starting FY 2019 and later, AAG is funded under program element 0604530N.

(2) Aircraft Launch & Recovery Equipment (ALRE) Modernization: ALRE Modernization encompasses efforts required to ensure continued functional performance, operational relevance, and cybersecurity accreditation for all product lines across the ALRE program.  This includes efforts required to resolve emerging obsolescence issues (both hardware and software), implement fleet driven operational capability upgrades, and comply with cybersecurity requirements and computer task order requirements for security threat mitigation. Effort includes:

     (a) Improved Manually Operated Visual Landing Aid System (IMOVLAS): IMOVLAS will be the manual backup for Improved Fresnel Lens Optical Landing System (IFLOLS), which is the primary carrier Visual Landing Aid. IMOVLAS will be used in high sea states or if IFLOLS is inoperable. IMOVLAS will mirror current IFLOLS configuration in size & display.  

(3) Aircraft Launch & Recovery Equipment (ALRE) Service Life Management Program (SLMP): The ALRE SLMP for Launcher and Recovery is required to sustain carrier aviation operations of higher energy aircraft launch and recoveries that are increasing loads on the ALRE systems, and that are affecting availability, maintainability and cost.  This program will consist of service life assessment and extension initiatives and will establish the design foundation (structural, reliability, and maintainability analyses), permit appropriate assessment, track and focus design changes where most needed. Two SLMP prototypes were procured in FY 2018.
                                             
                                                 
                                                     Advanced Arresting Gear (AAG)
                                                     The Advanced Arresting Gear (AAG) program is designing, developing, testing and fielding an aircraft arrestment system to replace the legacy Mark 7 arresting gear.  Effort moved to PE 0604530N/ PU 2367 in FY 2019 and later.
                                                     
                                                         
                                                             166.634
                                                             0
                                                             Continue execution of SDD integrated system performance testing at Jet Car Track Site (JCTS) and Runway Arrested Landing Site (RALS). Conduct manned aircraft arrestment testing on additional fleet type model series aircraft in support of their ARB development. Support engineering being incorporated into the system to improve performance and correct liens/deficiencies. Continue the development of AAG shipboard system/flight deck certification products (recovery bulletins for F/A-18 variants, and E-2/C-2) and logistics products (e.g. technical manuals and courseware). Continue development of training system for fleet operations and maintenance training. Provide interim training for crews until formal curriculum is completed and approved. Conduct component shock testing and EQT hardware refurbishment to achieve fleet operational requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Aircraft Launch & Recovery Equipment Modernization
                                                     Improved Manually Operated Visual Landing Aid System (IMOVLAS) to improve carrier aviation operations.
                                                     
                                                         
                                                             0.575
                                                             0
                                                             IMOVLAS - Continue and complete Integrated Testing (IT).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Aircraft Launch & Recovery Equipment (ALRE) Service Life Management Program (SLMP)
                                                     ALRE SLMP analyzes launch and recovery equipment to determine feasible fielded equipment improvements.
                                                     
                                                         
                                                             6.825
                                                             2
                                                             Install and test Crosshead and Fixed Sheave prototypes.  Award Main Engine Cylinder contract and procure 2 Main Engine Cylinder prototypes. Continue analysis, design, development and testing of Mark 7, C-13 and Recovery Assist, Securing and Traversing (RAST) components and subcomponents.
                                                        
                                                    
                                                     
                                                         
                                                             9.710
                                                             0
                                                             Conduct land-based testing of Crosshead and Fixed Sheave prototypes.  Continue analysis, design, development and testing of Recovery Assist, Securing and Traversing (RAST) components and subcomponents.  Includes efforts to remove and install prototypes from the test site as well as execute fleet representative traps to compare engineering models for Crosshead and Fixed Sheaves and Main Engine Cylinders.  Conduct developmental testing of Advanced Purchase Cables.
                                                        
                                                         
                                                             10.632
                                                             0
                                                        
                                                         
                                                             10.632
                                                             0
                                                             Continue land-based testing of Crosshead and Fixed Sheave prototypes. Continue the testing for the Recovery Assist, Securing and Traversing (RAST) service life assessment.  Begin the Aircraft Ship Integrated Secure and Transfer (ASIST) service life assessment. Start analysis and development of testing for Jet Blast Deflector (JBD) service life assessment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is to support the service life assessment for the Aircraft Ship Integrated Secure and Transfer (ASIST) and the Jet Blast Deflector (JBD).
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4213
                                                     Aircraft Launch & Recovery Equipment-Aircraft Launch & Recovery Equipment
                                                     
                                                         103.340
                                                         105.943
                                                         159.021
                                                         145.601
                                                         13.420
                                                         119.366
                                                         120.849
                                                         143.300
                                                         134.933
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4217
                                                     Advanced Arresting Gear
                                                     
                                                         10.900
                                                         11.054
                                                         4.725
                                                         4.725
                                                         3.118
                                                         2.442
                                                         2.491
                                                         2.540
                                                         262.172
                                                         299.442
                                                    
                                                
                                                 
                                                     SCN/2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         8447.524
                                                         47802.298
                                                    
                                                
                                            
                                             OPN 4213 includes a portion of line item funding for Aircraft Launch & Recovery Equipment.
                                             Advanced Arresting Gear (AAG): The Navy competitively awarded two Cost Plus Fixed Fee Technical Development phase contracts to develop the AAG system.  Upon completion of the Preliminary Design and Integrated Baseline reviews, the Navy awarded a single Cost Plus Award Fee option to General Atomics for the System Development and Demonstration (SDD) phase to develop and demonstrate a production representative AAG at the NAVAIR Lakehurst Jet Car Track Site and Runway Arrested Landing Site.  Continuing development on the SDD contract awarded in 2004.

Aircraft Launch & Recovery Equipment Modernization:  
Improved Manually Operated Visual Landing Aid System (IMOVLAS): The Navy will develop IMOVLAS using commercial equipment racks, processors and Light Emitting Diodes (LEDs).  

Aircraft Launch & Recovery Equipment Service Life Management Program (SLMP): This program will consist of Service Life Assessment and Extension initiatives and will establish the design foundation (structural, reliability and maintainability analyses), permit appropriate assessment, track and focus design changes where most needed.
                                             Advanced Arresting Gear (AAG) will complete System Development and Demonstration integrated testing at Jet Car Track Site and Runway Arrested Landing Site.  AAG will demonstrate its key performance parameters and readiness for operational test.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Note: The contractor General Atomics, San Diego, CA has waived all remaining Award Fees.
The increase from FY 2019 to FY 2020 is to support the service life assessment for the Aircraft Ship Integrated Secure and Transfer (ASIST) and the Jet Blast Deflector (JBD).
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                                                             C
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                                                                     96.769
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 23.709
                                                                 740.492
                                                                 740.492
                                                            
                                                        
                                                         
                                                             Primary HW Dev-AAG
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 57.875
                                                                 
                                                                     28.852
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HW Dev - AAG
                                                             C
                                                             CPAF
                                                             ESL
                                                             Cranston, RI
                                                             
                                                                 3.300
                                                                 
                                                                     3.531
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 2.714
                                                                 9.545
                                                                 9.545
                                                            
                                                        
                                                         
                                                             System Eng-AAG
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 28.659
                                                                 
                                                                     8.706
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                                                                     0.000
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                                                                 Continuing
                                                                 Continuing
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                                                             Lakehurst, NJ
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                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Eng-Modern IMOVLAS
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.654
                                                                 
                                                                     0.069
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary HW Dev-SLMP
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 15.254
                                                                 
                                                                     1.173
                                                                     2017-11
                                                                
                                                                 
                                                                     1.558
                                                                     2018-12
                                                                
                                                                 
                                                                     1.761
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                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cost No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
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                                                                     0.000
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                                                                 0.000
                                                                 53.148
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The increase from FY 2019 to FY 2020 is to support the service life assessment for the Aircraft Ship Integrated Secure and Transfer (ASIST) and the Jet Blast Deflector (JBD).
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                                                                     2017-11
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.741
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     The increase from FY 2019 to FY 2020 is to support the service life assessment for the Aircraft Ship Integrated Secure and Transfer (ASIST) and the Jet Blast Deflector (JBD).
                                                     
                                                         
                                                             Dev Test & Eval-AAG
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 59.870
                                                                 
                                                                     22.167
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational T&E-AAG
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 2.589
                                                                 
                                                                     0.306
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Testing-Modern IMOVLAS
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.309
                                                                 
                                                                     0.185
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Materials/Validation Testing-SLMP
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 12.644
                                                                 
                                                                     1.968
                                                                     2017-11
                                                                
                                                                 
                                                                     5.547
                                                                     2018-12
                                                                
                                                                 
                                                                     6.042
                                                                
                                                                 
                                                                     6.042
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cost No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.570
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.570
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Mgmt Support
                                                             C
                                                             CPFF
                                                             Sierra
                                                             California, MD
                                                             
                                                                 2.038
                                                                 
                                                                     0.300
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 1.003
                                                                 3.341
                                                                 3.341
                                                            
                                                        
                                                         
                                                             Travel
                                                             Reqn
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.505
                                                                 
                                                                     0.040
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Mgmt Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.100
                                                                 
                                                                     0.115
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.215
                                                            
                                                        
                                                         
                                                             Prior Year Cost No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.135
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.135
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                                                     ADVANCED ARRESTING GEAR (AAG)
                                                     
                                                         
                                                             Aquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Jet Car Test Site (JCTS) Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Runway Arrested Landing Site Test (RALS)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     ALRE SERVICE LIFE MANAGEMENT PROGRAM (SLMP)
                                                     
                                                         
                                                             Systems Development: Hardware/Software Development: System Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     ALRE MODERNIZATION
                                                     
                                                         
                                                             Systems Development: Hardware/Software Development: Obsolescence Redesign Development and Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Technical Evaluation: Integrated Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             4.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             4.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add.  Program Increase to Improve Aircraft Carrier Readiness.
                                             Congressional Add.  Program Increase to Improve Aircraft Carrier Readiness.
                                             
                                                 
                                                     Improving Aircraft Carrier Readiness
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.000
                                                         Funding will support Real-time Aircraft Launch and Recovery Equipment (ALRE) systems Check (REACH) system efforts to improve aircraft carrier readiness.
                                                    
                                                
                                            
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HW Development
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Eng Spt
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604512N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Primary HW Dev: Hardware/Software Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Primary HW Dev: Hardware Software Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Support: Systems Support
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604518N
                                 Combat Information Center Conv
                                 129
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     55.372
                                     4.294
                                     19.263
                                     16.094
                                     16.094
                                     13.637
                                     11.615
                                     11.428
                                     11.656
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $1.0 million to account for the availability of prior year execution balances.

PROJECT 3094: Undersea Warfare Decision Support System (USW-DSS) is the Navy Program of Record (PoR) Anti-Submarine Warfare (ASW) Command & Control (C2) Net-Centric system supporting warfighters. USW-DSS is a C2 capability identified in the ASW Initial Capabilities Document (ICD), for the Sea Combat Commander (SCC) and Theater USW Commander (TUSWC). USW-DSS enables effective planning and execution of undersea warfare (USW) operations, optimizes placement of sensors for exploitation of the environment, manages available resources, balances operations versus risk, and provides a clear vulnerability assessment of the operational environment. Tactical data such as tracks, environmental, and sensor processing data is ingested into USW-DSS through platform specific interfaces such as the AN/SQQ-89A(V)15 sonar system, the Global Command and Control System - Maritime (GCCS-M), and Aircraft Carrier Tactical Support Center (CV-TSC). USW-DSS processes this and other tactical data and supports intelligent dissemination of the data to unit level and theater level platforms in support of an enhanced USW tactical picture. USW-DSS provides USW Commanders with an expanded, net-centric USW collaborative capability across Carrier Strike Group (CSG) platforms (CVNs, CGs, DDGs) as well as supporting shore nodes to include Commander Task Force (CTF), Naval Oceanographic Processing Facility (NOPF), and Tactical Operations Center (TOC), Mobile Tactical Operations Centers (M-TOC).

Future USW-DSS capability is phased to deliver timely and cost-effective software improvements to the warfighter via the Build / Fleet Capability Release (FCR) process. USW-DSS Build 3/FCR 1 continues the development of the integrated, near-real time, net-centric ASW Common Tactical Picture (CTP) / Common Operational Picture (COP) on an electronic Master Tactical Plot (eMTP) for the TUSWC and critical shore command sites. Through targeted architectural improvements, Build 3/FCR 1 and follow-on FCRs will facilitate the migration of select components of USW-DSS to a DoD commercial cloud computing environment, thus improving software performance and scalability while keeping future hardware costs in check. Additionally, Build 3/FCR 1 and beyond are targeted to support operations across different security enclaves, and additional platform tactical data interfaces such as the P-8A Poseidon, submarines, and Integrated Undersea Surveillance System (IUSS) fixed sensors.  On afloat platforms, USW-DSS processing software is virtualized for portability and is hosted on the Consolidated Afloat Networks and Enterprise Services (CANES) and implements a Service-Oriented Architecture (SOA). The current software version, Build 2 Release 3 (B2R3), will continue to field until the follow-on Build 3/FCR 2 (the next planned release to afloat assets) is ready for Initial Operational Capability (IOC) certification in FY 2022.  For support nodes and ashore nodes USW-DSS processing software is hosted on Commercial Off The Shelf (COTS) hardware.

PROJECT 3439: Effective FY 2019, a new initiative titled Networked Architecture for Undersea Theater Integrated C2 Advantage (NAUTICA) was established for Theater Undersea Warfare (TUSW) architecture development, systems engineering, and design. NAUTICA integrates intelligence (operational and tactical) and sensor (national and organic) systems to provide a fully informed Common Operational Picture (COP) of enemy undersea forces, maximizing decision superiority and theater level planning, and address TUSW Command and Control (C2).

The Navy plan for NAUTICA was approved by the June 2017 Flag Oversight Board and subsequently a roadmap was developed in FY 2018. The Theater Undersea Warfare Operations Center's (TUSWOC) systems today are not integrated to support performance requirements during all threat levels. This results in failure to most effectively employ Theater USW assets. Near term, FY 2019 accelerates development by rapid prototyping the framework for existing legacy systems to be federated to be exchange key information and significantly improve existing TUSW capability.

FY 2019 initiates the system engineering effort required to design, develop and deliver an integrated TUSW battle management suite in accordance with the 2007 Anti-Submarine Warfare (ASW) Initial Capabilities Document (ICD). The plan prioritizes NAUTICA investments in accordance with the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017). The design of the integrated TUSW battle management suite will include a system of systems TUSW architecture to enable the existing programs of record under development from PEO IWS, PEO C4I, PEO AIR, and N9SP to exploit a common framework. The common architecture will define the key data exchanges, common displays and processing, data models, cross domain interfaces, and multi-level security software that will enable systems such as Distributed Common on Ground System-Navy (DCGS-N) and USW-DSS to exchange, display and exploit information at the appropriate classifications.

Funding under this project will also establish a transition path for new technologies such as the Operational Planning Tool (OPT), Water Space Planner (WASP), Battle Management TDA, and other Future Naval Capabilities (FNCs) that will start to transition Technology Readiness Level (TRL) 5/6 enabling technologies into the USW-DSS and DCGS-N Programs of Record (PORs).
                                 
                                     
                                         8.062
                                         19.303
                                         17.217
                                         17.217
                                    
                                     
                                         4.294
                                         19.263
                                         16.094
                                         16.094
                                    
                                     
                                         -3.768
                                         -0.040
                                         -1.123
                                         -1.123
                                    
                                     
                                         
                                             -0.040
                                        
                                         
                                             -0.103
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.059
                                                     -1.059
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.064
                                                     -0.064
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -3.665
                                                
                                            
                                        
                                    
                                     FUNDING CHANGES AT THE OVERALL PE LEVEL: 
- FY 2018 decrease of -$3.768M included: -$3.665M for a Congressionally directed reduction and -$0.103M for Small Business Innovative Research (SBIR) transfer.
- FY 2019 decrease of -$0.040M reflects a Congressionally directed general reduction for Federally Funded Research and Development Centers (FFRDCs).
- FY 2020 decrease of -$1.123M included:  -$1.000M reduction to account for the availability of prior year execution balances, -$0.059M for Contractor Services Reform reduction, and -$0.064M for various rate adjustments.
                                
                                 
                                     
                                         3094
                                         USW Decision Support
                                         
                                             55.372
                                             4.294
                                             9.063
                                             8.594
                                             8.594
                                             10.237
                                             10.615
                                             10.328
                                             10.534
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             USW-DSS B2R3 (development completed in FY 2013) provides integrated, near-real time, net-centric ASW CTP/COP for the carrier strike groups (CSGs). USW-DSS is a C2 capability, identified in the ASW ICD, for the Sea Combat, TUSW, and ASW Commanders, and enables warfighters to plan and conduct USW operations, align sensors for exploitation of the environment, allocate resources, optimize operations and risk, and perform vulnerability assessments. USW-DSS provides USW Commanders with an expanded net-centric USW capability across CSG platforms (CVNs, CG/DDGs, and SURTASS) as well as supporting shore nodes to include TOCs, M-TOCs, Training, NOPF, and CTF.

USW-DSS shortens C2 decision processes for detection-to-engagement across multiple platforms, including those with low-bandwidth communications or intermittent connectivity. For at-sea nodes, USW-DSS software processing requirements are hosted on CANES and implement a SOA while display generation and operator interfaces are provided via USW-DSS hardware. Ashore nodes host USW-DSS software on COTS hardware.

Starting in FY 2017, funding was restored to commence development of USW-DSS for TUSW (designated USW-DSS Build 3/FCR 1) and to re-architect B2R3 into a Modular Oriented System Architecture (MOSA), implement an electronic Master Tactical Plot (eMTP), modernize the tactical data interfaces and displays, and implement new mandated cyber security changes across all afloat platforms and shore nodes. Build 3 Fleet Capability Release (FCR) incremental developments will implement cost effective cyber security and TASW functionality by integrating inputs from data sources and platforms such as the P8-A Poseidon aircraft and associated Air ASW sensors, provide improved and additional functionality, and improve stability/reliability.

USW-DSS Build 3 will provide common and improved visualization, integrated USW platform sensor data sharing, reduced data entry, improved sensor performance predictions, data fusion, and reduced redundancy across USW Tactical Decision Aids (TDAs).  The program will provide a greater understanding of the undersea battle space by allowing the entire force (carrier/expeditionary strike group, theater, or other) to have a common and thorough understanding of the battle space with characterized uncertainties.

The Navy continues to modernize and add sensor capabilities to existing PORs that are significant data sources of information for USW-DSS. These include, but are not limited to the AN/SQQ-89 Surface ASW Combat System, the AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC), Global Command and Control System - Maritime (GCCS-M), and the Distributed Common Ground System - Navy (DCGS-N). As the sensor capabilities and systems mature, the tactical data valuable to USW-DSS is incorporated as part of a future FCR.

USW-DSS Build 3 capability will a be a phased evolutionary acquisition approach to provide cost-effective capability improvements to the warfighter. The current software version, B2R3 (development completed in FY 2013), will continue to field on afloat platforms until the follow-on Build 3/FCR 2 is certified for Fleet deployment.

In FY 2020, USW-DSS will continue to develop and test the software changes and perform the certification testing necessary to address end of life (EOL) support issues impacting B2R3 as well as address emerging mandated cybersecurity requirements.

Additionally in FY 2020, funding will be used to develop, design, integrate, and test additional USW-DSS tools/capabilities for B3 including, but not limited to: Common Tactical Picture (CTP), Platform Data Fusion Integration, Cross-Platform Data Fusion, Automated Asset Allocation, Asset/Threat State Information, Vulnerability Analysis enhancement, ASW Track Management, Automated Re-planning, Engagement Target Pairing, improved TASW capabilities, Data-Focused Navy Tactical Cloud Integration, and incorporating the electronic Master Tactical Plot (eMTP) visualization/display service on which to render the CTP/COP. These improvements address requirements from the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017).
                                             
                                                 
                                                     USW-DSS Capability Improvements
                                                     Design, develop, integrate, and test additional USW-DSS tools/capabilities for Build 3 including CTP, Platform Data Fusion integration, Cross-Platform Data Fusion, Theater Level Mission Planning, Automated Asset Allocation, Asset/Threat State Information, Vulnerability Analysis enhancement, ASW Track Management, Automated Re-planning, Engagement Target Pairing, improved TUSW capabilities, Data-Focused Navy Tactical Cloud Integration, and incorporation of the eMTP visualization/display service, and cyber security protection requirements.
                                                     
                                                         
                                                             4.294
                                                             0
                                                             - Completed systems engineering efforts on Build 3/FCR 1 to finalize the RDP through formal approval by the Requirements Governance Board (RGB). 
- Continued development activities on Build 3/FCR 1 to include required acquisition artifacts and technical system design documentation. 
- Conducted formal System Engineering Technical Reviews (SETR) to assess the technical and programmatic maturity of the development efforts to include a Systems Requirements/Functional Review (SRR/SFR), Preliminary Design Review (PDR), and Critical Design Review (CDR). 
- Completed interface specifications and draft Interface Control Drawings (ICDs) in preparation for prototype delivery to CTF 34 TASW watchfloor for RIMPAC at-sea event scheduled for 4Q18.
                                                        
                                                    
                                                     
                                                         
                                                             9.063
                                                             0
                                                             - Begin systems engineering bottoms-up product realization for USW-DSS Build 3/FCR 1.
- Conduct formal System Engineering Technical Reviews (SETR) to assess the technical and programmatic maturity of the development efforts to include Software Incremental Reviews (SWIR) and Test Readiness Reviews (TRR), working towards an Element Certification Review (ECR) in FY 2020, ahead of formal fielding of Build 3/FCR 1.
- Complete plans supporting early introduction of Build 3/FCR 1 capability through a series of capability drops.
- Develop the Cyber Security strategy for USW-DSS Build 3.
- Begin up-front systems engineering activities on Build/FCR 2, including development of a Build 3/FCR 2 Requirements Decision Package (RDP).
- Begin analysis and trade studies for the migration of USW-DSS Build 3 FCR-1 to a cloud-based development environment.
                                                        
                                                         
                                                             8.594
                                                             0
                                                        
                                                         
                                                             8.594
                                                             0
                                                             - Complete software development, integration and test activities for additional capability drops and the final Build 3 / FCR-1 system.
- Close-out the formal development cycle of FCR-1, culminating in and Element Certification of FCR-1.
- Through capability drops and demonstrations at CTF sites, gather feedback and develop system employment manuals for effective use of the system for each CTF.
- Begin development activities of Build 3 / FCR-2 to include software development, integration and test activities and associated SETRs to monitor progress.
- Begin prototype efforts necessary to begin hosting USW-DSS shore-based applications in a DoD commercial cloud computing environment to meet emerging cyber requirements. Effort will support required software changes, integration with a new host computing environment, and testing in the new computing environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease ($-0.469M) was primarily driven by the re-phasing of funding from FY 2020 to FY 2021-2022 to account for the availability of prior year execution balances, and also reflects the culmination of USW-DSS Build 3 FCR-1 integration/test efforts in FY 2019.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2176
                                                     USW Support Equipment (N2N6/USW-DSS only)
                                                     
                                                         10.784
                                                         7.305
                                                         6.017
                                                         6.017
                                                         7.262
                                                         8.736
                                                         11.786
                                                         12.022
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             - Hardware/Software development and integration via Navy Warfare Centers and Small Business contractors.
- Utilize SBIR funding and development efforts for open competition on capability improvements to reach TRL 5/6.
- Invest Program of Record (POR) funding into maturing Small Business and Innovative Research (SBIR) developed technologies beyond TRL 5/6 for integration into USW-DSS and TASW systems via Phase III funding.
                                             - Deliver incremental FCRs with capabilities in high interest areas that impact Fleet metrics, such as Detect to Engage (DTE) and Fleet readiness.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     * Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             USW-DSS H/W & S/W Development
                                                             C
                                                             CPFF
                                                             Adaptive Methods
                                                             VA
                                                             
                                                                 1.592
                                                                 
                                                                     0.717
                                                                     2017-12
                                                                
                                                                 
                                                                     2.416
                                                                     2018-12
                                                                
                                                                 
                                                                     2.126
                                                                
                                                                 
                                                                     2.126
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USW-DSS H/W & S/W Development
                                                             C
                                                             CPFF
                                                             DH Wagner
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.408
                                                                
                                                                 
                                                                     0.408
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UISW-DSS H/W & S/W Development
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 0.800
                                                                 
                                                                     0.708
                                                                     2017-10
                                                                
                                                                 
                                                                     1.484
                                                                     2018-11
                                                                
                                                                 
                                                                     1.514
                                                                
                                                                 
                                                                     1.514
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USW-DSS H/W & S/W Development
                                                             WR
                                                             NSWC/Dahlgren
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             USW-DSS H/W & S/W Development
                                                             WR
                                                             NUWC/Keyport
                                                             WA
                                                             
                                                                 0.300
                                                                 
                                                                     0.438
                                                                     2017-10
                                                                
                                                                 
                                                                     1.139
                                                                     2018-11
                                                                
                                                                 
                                                                     1.162
                                                                
                                                                 
                                                                     1.162
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USW-DSS H/W & S/W Development
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 0.510
                                                                 
                                                                     0.530
                                                                     2017-10
                                                                
                                                                 
                                                                     0.436
                                                                     2018-11
                                                                
                                                                 
                                                                     0.445
                                                                
                                                                 
                                                                     0.445
                                                                     2019-11
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                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USW-DSS Travel
                                                             Allot
                                                             NAVSEA PEO IWS5
                                                             DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                     2019-01
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604518N_3094_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3094
                                                     
                                                         
                                                             USW-DSS Build 3 Fleet Capability Release 1 (FCR 1): Design
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                                         Project NAUTICA: Integrated Theater ASW C4I
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                                             10.200
                                             7.500
                                             7.500
                                             3.400
                                             1.000
                                             1.100
                                             1.122
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Effective FY 2019, a new initiative titled Networked Architecture for Undersea Theater Integrated C2 Advantage (NAUTICA) was established for TUSW architecture development, systems engineering, and design. NAUTICA integrates intelligence (operational and tactical) and sensor (national and organic) systems to provide a fully informed COP of enemy undersea forces, maximizing decision superiority and theater level planning, and address TUSW C2.

The Navy plan for NAUTICA was approved by the June 2017 Flag Oversight Board and subsequently a roadmap was developed in FY 2018. The TUSWOC's systems today are not integrated to support performance requirements during all threat levels. This results in failure to most effectively employ Theater USW assets. Near term, FY 2019 accelerates development by rapid prototyping the framework for existing legacy systems to be federated to be exchange key information and significantly improve existing TUSW capability.

FY 2019 initiates the system engineering effort required to design, develop and deliver an integrated TUSW battle management suite in accordance with the 2007 ASW ICD. The plan prioritizes NAUTICA investments in accordance with the Commander U.S. Fleet Forces endorsement of "Theater ASW Capability Requirements" letter (dated 24 February 2017). The design of the integrated TUSW battle management suite will include a system of systems TUSW architecture to enable the existing programs of record under development from PEO IWS, PEO C4I, PEO AIR, and N9SP to exploit a common framework in the FYDP. The common architecture will define the key data exchanges, common displays and processing, data models, cross domain interfaces, and multi-level security software that will enable systems such as DCGS-N and USW-DSS to exchange, display and exploit information at the appropriate classifications.

Funding under this project will also establish a transition path for new technologies such as the Operational Planning Tool (OPT), Water Space Planner (WASP), Battle Management TDA, and other Future Naval Capabilities (FNCs) that will start to transition Technology Readiness Level (TRL) 5/6 enabling technologies into the USW-DSS and DCGS-N Programs of Record (PORs).
                                             
                                                 
                                                     NAUTICA - Theater Architecture Development and System Integration
                                                     FY 2019 initiates the analysis of the TASW Command Center system of systems design and planning. The effort will make specific recommendations for the design and development of the interfaces and test procedures for the systems being developed under separate Programs of Record. Specifically, the GCCS-M, USW DSS, DCGS-N, Maritime Tactical Command & Control-2 (MTC-2) systems have evolved on separate timelines. The funding will develop near term solutions and propose a long range plan for the systems. The investment will, as a first step, design the interfaces that will federate the systems to close the gaps. The objective is to replace the manpower intense operations with machine to machine interfaces, and then assess the warfighting benefit of integration to inform future decisions. This investment addresses TASW C2 needs identified in the ASW ICD.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             10.200
                                                             0
                                                             - Complete Systems Engineering Top-Down Design for NAUTICA.
- Complete requirements definition, requirements analysis, and architecture design.
- Develop Requirements Definition Package (RDP).
- Develop and approve Systems Engineering Plan (SEP) in accordance with the Defense Acquisition Guidebook (DAG).
- Development the battle management suite architecture.
- Establish a transition plan for Office of Naval Research (ONR) Future Naval Capabilities (FNCs) such as Water Space Management and Battlespace Awareness Tactical Decision Aids.
- Utilize TASW Tactical Advancements for the Next Generation (TANG) recommendations to develop prototypes form the TANG concepts for evaluation by the Fleet such as the CASEBOOK concept.
- Design and develop the data exchanges necessary between systems to support early incorporation of P-8 data onto the TASW Command Center.
- Define and/or design the common framework of displays, processing & storage, boundary defense, network, communication systems, and cyber security that will allow federation of existing systems and insertion of new capabilities to enable more effective employment of Theater USW assets.
- Deliver an Advanced Engineering Development model of the common framework to a CTF.
- Develop the software development kit for applications be developed to run on the battle management suite.
- Define the System of System testing and validation environment for applications to be rapidly approved and fielded.
                                                        
                                                         
                                                             7.500
                                                             0
                                                        
                                                         
                                                             7.500
                                                             0
                                                             - Develop a multi-nation security release data marking and exchange plan.
- Design data extensions to support multi-national data display and protection.
- Conduct a cloud storage assessment and establish a prototype capability for testing.
- Conduct a cloud computing assessment and establish a prototype capability for prototyping.
- Select additional TANG concepts for evaluation by the Fleet such as the SEGA concept. 
- Incorporate additional functionality from the Theater ASW Capability Requirements" letter (dated 24 February 2017) into the Master tactical plot such as red Courses of Action.
- Design and develop applications to reduce track clutter such as enabling association, correlation and fusion of different POR tracks to support a master track file.
- Design and develop the data exchanges necessary between systems to support blue force management such as incorporation of water space management and prevention of mutual interference tools.
- Design and develop the data exchanges necessary between systems to support for early incorporation of Theater USW platforms such as submarines and IUSS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease ($-2.700M) reflects planned reduced systems engineering scope.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2176
                                                     USW Support Equipment (N2N6/USW-DSS only)
                                                     
                                                         10.784
                                                         7.305
                                                         6.017
                                                         6.017
                                                         7.262
                                                         8.736
                                                         11.786
                                                         12.022
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             - New Theater Architecture Development and System Integration initiative provides the transition funding for the ONR FNC investments, for Water Space Management and including Battlespace Management TDA. 
- Capabilities developed under SBIRs and FNCs are incorporated into TASW PoRs, such as USW-DSS, through incremental FCRs.
                                             - Measure system performance and improvement through System Qualification Testing (SQT) and evaluate the fielded system performance against approved TASW metrics derived from Systems Engineering efforts.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     * Consists of multiple performing activities with funding for each not greater than $1M per year.
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                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Theater ASW (TASW) Advancement Phase II - High Side Sensor Fusion: Systems Engineering
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                                 Air and Missile Defense Radar (AMDR):  (NOTE: FY14 and prior year funding is in PE 0604501N) The AMDR suite is being developed to fulfill Integrated Air and Missile Defense requirements for multiple ship classes. This suite consists of an S-Band radar (AMDR-S), an X-band radar and a Radar Suite Controller (RSC). Funding will develop AMDR-S and Radar RSC, and integrate these components with an available X band radar. AMDR will provide multi-mission capabilities, simultaneously supporting both long range, exoatmospheric detection, tracking and discrimination of ballistic missiles, as well as Area and Self Defense against air and surface threats. For the Ballistic Missile Defense (BMD) capability, increased radar sensitivity and bandwidth over current radar systems are needed to detect, track and support engagements of advanced ballistic missile threats at the required ranges, concurrent with Area and Self Defense against Air and Surface threats. For the Area Air Defense and Self Defense capability, increased sensitivity and clutter capability is needed to detect, react to, and engage stressing Very Low Observable/Very Low Flyer (VLO/VLF) threats in the presence of heavy land, sea, and rain clutter. This effort provides for the development of an active phased array radar with the required capabilities to address the evolving threat. The AMDR suite will obtain performance and technology enhancements throughout its service life based upon an approach that includes modularity of hardware and software, a scalable design and Open Architecture (OA) compliance.  The FY18 increase is to conduct the Mission Flight retest in Q2FY19.  The FY20 and following funds are required to scale AMDR to backfit Active Electronically-Steered Array and digital beamforming technology on a Flight IIA DDG and to complete development of Advanced Distributed Radar (ADR) capability for integration into AMDR.  ADR engineering development is funded to start in FY 2020.  This capability will enhance BMD detection performance, increase sensitivity at large scan angles, and enable AMDR to operate in receive-only mode in cooperation with another SPY-6(V)1 radar.  In addition to the BMD mission, this capability will also improve Anti-Air Warfare (AAW) warfighting capabilities and provide advanced electronic protection techniques.  The program is on track to complete developmental testing and deliver to the DDG 51 Flight III.
                                 
                                     
                                         32.090
                                         27.059
                                         26.835
                                         26.835
                                    
                                     
                                         49.643
                                         27.008
                                         55.349
                                         55.349
                                    
                                     
                                         17.553
                                         -0.051
                                         28.514
                                         28.514
                                    
                                     
                                         
                                             -0.051
                                        
                                         
                                             18.524
                                             0.000
                                        
                                         
                                             -0.946
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     28.515
                                                     28.515
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.001
                                                     -0.001
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.025
                                                
                                            
                                        
                                    
                                     - Increase in FY 2018 is due to the +$18.524M reprogramming for funding of the Mission Flight Retest.  
- Increase in FY 2020 is due to the $28.7000M addition of funding for Advanced Distributed Radar (ADR).  FY 2020 also includes -$0.185M for Contractor Services Reform reduction.
                                
                                 
                                     
                                         3186
                                         Air and Missile Defense Radar
                                         P384
                                         
                                             481.881
                                             49.643
                                             27.008
                                             55.349
                                             55.349
                                             78.126
                                             87.932
                                             80.425
                                             79.863
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Air and Missile Defense Radar (AMDR):  (NOTE: FY 2014 and prior year funding is in PE 0604501N) The AMDR suite is being developed to fulfill Integrated Air and Missile Defense requirements for multiple ship classes. This suite consists of an S-Band radar (AMDR-S), an X-band radar and a Radar Suite Controller (RSC). Funding will develop AMDR-S and RSC, and integrate these components with an available X band radar. AMDR will provide multi-mission capabilities, simultaneously supporting both long range, exoatmospheric detection, tracking and discrimination of ballistic missiles, as well as Area and Self Defense against air and surface threats. For the Ballistic Missile Defense (BMD) capability, increased radar sensitivity and bandwidth over current radar systems are needed to detect, track and support engagements of advanced ballistic missile threats at the required ranges, concurrent with Area and Self Defense against Air and Surface threats. For the Area Air Defense and Self Defense capability, increased sensitivity and clutter capability is needed to detect, react to, and engage stressing Very Low Observable/Very Low Flyer (VLO/VLF) threats in the presence of heavy land, sea, and rain clutter. This effort provides for the development of an active phased array radar with the required capabilities to address the evolving threat. The AMDR suite will obtain performance and technology enhancements throughout its service life based upon an approach that includes modularity of hardware and software, a scalable design and Open Architecture (OA) compliance.  The FY 2018 increase is to conduct the Mission Flight retest in Q2 FY2019.  The FY 2020 and following funds are required to scale AMDR to backfit Active Electronically-Steered Array and digital beamforming technology on a Flt IIA DDG and to complete development and integrate Advanced Distributed Radar (ADR) capability into AMDR.  ADR will enhance BMD detection performance, increase sensitivity at large scan angles, and insert the core algorithms to enable AMDR to operate in receive-only mode, in cooperation with other radars.  In addition to the BMD mission, this capability will also improve Anti-Air Warfare (AAW) warfighting capabilities and provide advanced electronic protection techniques.  The program is on track to complete developmental testing and deliver to the DDG 51 Flight III.
                                             
                                                 
                                                     AMDR DESIGN, SUPPORT, INTEGRATION, TEST AND EVALUATION (RAYTHEON)
                                                     
                                                         
                                                             32.261
                                                             0
                                                             - Conducted System Verification Review/Functional Configuration Audit/Production Readiness Review (SVR/FCA/PRR).
- Provided engineering services support utilizing the Integration & Production Support (I&PS) contract.
- Completed Systems Integration testing (DT-3) at Pacific Missile Range Facility (PMRF).
- Completed planning and preparation for Mission Flight Retest.
                                                        
                                                    
                                                     
                                                         
                                                             16.397
                                                             0
                                                             - Provide engineering services support utilizing the Integration & Production Support (I&PS) contract
- Provide system engineering and Software (SW) support for combat system integration efforts
- Initiate risk reduction testing at Advanced Radar Development Evaluation Laboratory (ARDEL), including refinement of radar operation functions (calibration, fault detection/fault isolation, environmental adaptation), improving electronic protection capabilities, and continue data collection on ballistic missile defense targets of opportunity.
- Complete Mission Flight Retest.
                                                        
                                                         
                                                             14.317
                                                             0
                                                        
                                                         
                                                             14.317
                                                             0
                                                             - Provide engineering services support utilizing the I&PS contract
- Provide system engineering and SW support for combat system integration efforts
- Continue risk reduction testing at ARDEL, including refinement of radar operation functions (calibration, fault detection/fault isolation, environmental adaptation), improving electronic protection capabilities, and continue data collection on ballistic missile defense targets of opportunity.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 is due to reduced test activities at PMRF.
                                                    
                                                
                                                 
                                                     DESIGN, SUPPORT, INTEGRATION, TEST AND EVALUATION (GOVERNMENT)
                                                     
                                                         
                                                             4.792
                                                             0
                                                             - Supported combat system integration and DDG 51 FLT III integration, including preparing for ACB 20 Interim Program Review (IPR)
- Completed DT-3 testing at Pacific Missile Range Facility (PMRF), including launch of test targets
- Completed planning and preparation for the Mission Flight retest.
                                                        
                                                    
                                                     
                                                         
                                                             7.392
                                                             0
                                                             - Support combat system integration and DDG 51 FLT III integration, including preparing for ACB 20 IPR
- Continue risk reduction testing at ARDEL, including refinement of radar operation functions (calibration, fault detection/fault isolation, environmental adaptation), improving electronic protection capabilities, and continued data collection on ballistic missile defense targets of opportunity.
- Complete Mission Flight Retest.
                                                        
                                                         
                                                             8.247
                                                             0
                                                        
                                                         
                                                             8.247
                                                             0
                                                             - Assist in cost, schedule, and performance management, contract management and oversight, earned value assessment, and risk identification and mitigation
- Direct and lead independent technical assessments
- Maintain PMRF test site
- Provide PMRF range services in support of risk reduction testing at ARDEL
- Provide engineering services in support of risk reduction testing at ARDEL
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to minor program adjustments.
                                                    
                                                
                                                 
                                                     TEST AND EVALUATION ASSETS AND FACILITIES
                                                     
                                                         
                                                             12.259
                                                             0
                                                             - Maintained PMRF test site
- Provided PMRF range services in support of completion of DT-3 testing
- Provided engineering services in support of completion of DT-3 testing
- Developed test target for mission flight re-test
                                                        
                                                    
                                                     
                                                         
                                                             2.819
                                                             0
                                                             - Maintain PMRF test site
- Provide PMRF range services in support of risk reduction testing at ARDEL
- Provide engineering services in support of risk reduction and deficiency correction testing at ARDEL
                                                        
                                                         
                                                             3.650
                                                             0
                                                        
                                                         
                                                             3.650
                                                             0
                                                             - Maintain PMRF test site
- Provide PMRF range services in support of risk reduction testing at ARDEL
- Provide engineering services in support of risk reduction a testing at ARDEL
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to the decision to keep the EDM array at ARDEL, which necessitated required maintenance and upkeep of the ARDEL test infrastructure.
                                                    
                                                
                                                 
                                                     ENGINEERING CHANGES/CAPABILITY ENHANCEMENTS
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             28.700
                                                             0
                                                        
                                                         
                                                             28.700
                                                             0
                                                             - Develop Advanced Distributed Radar (ADR) program requirements
- Commence ADR software development, integration, testing, evaluation, and combat system integration
- Develop ADR specific systems engineering documents
- Support ADR program reviews, technical design reviews and Technical Interchange Meetings (TIMs)
- Form, direct, and facilitate IPTs and WGs required to support ADR integration and testing
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to the addition of funding for the ADR program.
                                                    
                                                
                                                 
                                                     PROGRAM MANAGEMENT
                                                     
                                                         
                                                             0.331
                                                             0
                                                             - Analyzed and assess contractor deliverables
- Assisted in cost, schedule, and performance management, contract management and oversight, earned value assessment and risk identification and mitigation
- Provided support to IPTs and WGs required to support E&MD and development of the I&PS contract
- Supported the Low Rate Initial Production (LRIP) decision and Gate 6 review
- Supported completion of DT-3 test activities
- Provided support to technical interchange incentives
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             - Provide support to combat system integration efforts
- Analyze and assess contractor deliverables
- Assist in cost, schedule, and performance management, contract management and oversight, earned value assessment and risk identification and mitigation
- Provide support to IPTs and WGs
- Award and support I&PS contract
                                                        
                                                         
                                                             0.435
                                                             0
                                                        
                                                         
                                                             0.435
                                                             0
                                                             - Analyze and assess contractor deliverables
- Assist in cost, schedule, and performance management, contract management and oversight, earned value assessment and risk identification and mitigation
- Provide support to IPTs and WGs required to support I&PS contract
- Provide support to combat system integration efforts
- Support award of follow on competitive production contract
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to minor program adjustments.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2122
                                                     DDG51
                                                     
                                                         3498.792
                                                         5945.731
                                                         5373.323
                                                         5373.323
                                                         3483.842
                                                         3600.696
                                                         6159.792
                                                         5649.274
                                                         3803.000
                                                         118036.476
                                                    
                                                
                                            
                                             Plans for the Air and Missile Defense Radar are to leverage research and development investments, integrate sufficiently matured advanced technologies from technology risk reduction efforts, and incorporate Open Architecture approaches to develop a scalable radar design with major improvements in power, sensitivity, resistance to natural and man-made environments over current radar systems for simultaneous multi-mission BMD, Area and Self Defense Anti-Air Warfare (AAW).  System design will be accomplished by employing proven technologies and commercial standards to lower schedule risk and develop a product with the lowest life-cycle cost.

Program scope consists of the following phases: a Concept Studies phase; a Technology Development phase, which included competitive prototyping; an E&MD phase, which includes completion of a full EDM for land-based testing; and transition to production.  The detailed scope of this acquisition is defined in the approved Milestone C AMDR Acquisition Strategy (AS).
                                             - Complete Engineering Development Model (EDM) testing
- Achieve approval of additional Low Rate Initial Production (LRIP) options
- Conduct SVR/FCA/PRR
- Support ACB 20 and Ballistic Missile Defense (BMD) 6.X Interim Program Reviews
- Award Integration and Production Support Contract
- Mission Flight retest
- Advanced Distributed Radar (ADR) Development and Integration
- Scaled AMDR DDG51 FLT IIA Backfit
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Engineering and Manufacturing Development/Engineering Services
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Sudbury, MA
                                                             
                                                                 291.526
                                                                 
                                                                     25.279
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 316.805
                                                            
                                                        
                                                         
                                                             Integration and Production Support
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             Sudbury, MA
                                                             
                                                                 0.000
                                                                 
                                                                     6.982
                                                                     2018-12
                                                                
                                                                 
                                                                     16.397
                                                                     2018-12
                                                                
                                                                 
                                                                     41.917
                                                                
                                                                 
                                                                     41.917
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.627
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.280
                                                                     2019-01
                                                                
                                                                 
                                                                     0.363
                                                                
                                                                 
                                                                     0.363
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.270
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 15.397
                                                                 
                                                                     1.383
                                                                     2018-03
                                                                
                                                                 
                                                                     1.179
                                                                     2019-01
                                                                
                                                                 
                                                                     1.527
                                                                
                                                                 
                                                                     1.527
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             MIT
                                                             Cambridge, MD
                                                             
                                                                 2.078
                                                                 
                                                                     0.035
                                                                     2019-01
                                                                
                                                                 
                                                                     0.820
                                                                     2019-01
                                                                
                                                                 
                                                                     1.063
                                                                
                                                                 
                                                                     1.063
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 2.647
                                                                 
                                                                     0.015
                                                                     2018-07
                                                                
                                                                 
                                                                     0.198
                                                                     2018-12
                                                                
                                                                 
                                                                     0.256
                                                                
                                                                 
                                                                     0.256
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/CR
                                                             Crane, IN
                                                             
                                                                 4.155
                                                                 
                                                                     0.165
                                                                     2018-02
                                                                
                                                                 
                                                                     0.063
                                                                     2018-12
                                                                
                                                                 
                                                                     0.081
                                                                
                                                                 
                                                                     0.081
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 9.815
                                                                 
                                                                     0.492
                                                                     2018-01
                                                                
                                                                 
                                                                     0.451
                                                                     2019-01
                                                                
                                                                 
                                                                     0.584
                                                                
                                                                 
                                                                     0.584
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 2.923
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.923
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 6.147
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.147
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             ARL
                                                             Adelphi, MD
                                                             
                                                                 0.812
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.812
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/CD
                                                             Carderock, MD
                                                             
                                                                 0.255
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.255
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC/Corona
                                                             Corona, CA
                                                             
                                                                 0.446
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.446
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Allot
                                                             DISA
                                                             Scott AFB, Illinois
                                                             
                                                                 0.012
                                                                 
                                                                     0.004
                                                                     2017-10
                                                                
                                                                 
                                                                     0.008
                                                                     2018-12
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.611
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.611
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             SS
                                                             FFP
                                                             Northrop Grumman
                                                             Baltimore, MD
                                                             
                                                                 0.367
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.367
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             FFP
                                                             DRS Power & Control Technologies, Inc.
                                                             Milwaukee, WI
                                                             
                                                                 0.194
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.194
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.315
                                                                 
                                                                     0.344
                                                                     2018-03
                                                                
                                                                 
                                                                     0.264
                                                                     2018-11
                                                                
                                                                 
                                                                     0.343
                                                                
                                                                 
                                                                     0.343
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 1.142
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.142
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.098
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.465
                                                                     2019-01
                                                                
                                                                 
                                                                     0.603
                                                                
                                                                 
                                                                     0.603
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.166
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 16.359
                                                                 
                                                                     1.025
                                                                     2018-03
                                                                
                                                                 
                                                                     0.142
                                                                     2019-01
                                                                
                                                                 
                                                                     0.184
                                                                
                                                                 
                                                                     0.184
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 17.710
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             MIT
                                                             Cambridge, MD
                                                             
                                                                 0.284
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.284
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NAWC WD
                                                             Pt. Mugu, CA
                                                             
                                                                 4.776
                                                                 
                                                                     1.087
                                                                     2018-10
                                                                
                                                                 
                                                                     0.360
                                                                     2018-11
                                                                
                                                                 
                                                                     0.466
                                                                
                                                                 
                                                                     0.466
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.689
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 1.946
                                                                 
                                                                     0.055
                                                                     2018-10
                                                                
                                                                 
                                                                     1.422
                                                                     2018-12
                                                                
                                                                 
                                                                     1.842
                                                                
                                                                 
                                                                     1.842
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.265
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 5.098
                                                                 
                                                                     0.173
                                                                     2018-01
                                                                
                                                                 
                                                                     0.278
                                                                     2019-01
                                                                
                                                                 
                                                                     0.359
                                                                
                                                                 
                                                                     0.359
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.908
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 5.220
                                                                 
                                                                     0.281
                                                                     2018-02
                                                                
                                                                 
                                                                     0.942
                                                                     2018-12
                                                                
                                                                 
                                                                     1.221
                                                                
                                                                 
                                                                     1.221
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 7.664
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             PMRF
                                                             Kekaha, HI
                                                             
                                                                 8.602
                                                                 
                                                                     2.610
                                                                     2018-10
                                                                
                                                                 
                                                                     1.138
                                                                     2019-01
                                                                
                                                                 
                                                                     1.474
                                                                
                                                                 
                                                                     1.474
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 13.824
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 3.043
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.043
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC/PHD WS
                                                             Port Hueneme, CA
                                                             
                                                                 78.780
                                                                 
                                                                     8.046
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 86.826
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 4.224
                                                                 
                                                                     0.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.262
                                                                     2018-11
                                                                
                                                                 
                                                                     0.338
                                                                
                                                                 
                                                                     0.338
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.874
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             CNA-ONR
                                                             Arlington, VA
                                                             
                                                                 0.146
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.146
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             BA
                                                             MDA
                                                             Redstone Arsenal, AL
                                                             
                                                                 0.905
                                                                 
                                                                     0.786
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.691
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             CPIF
                                                             Engility
                                                             Andover, MA
                                                             
                                                                 0.405
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.058
                                                                     2019-01
                                                                
                                                                 
                                                                     0.074
                                                                
                                                                 
                                                                     0.074
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.537
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             DOI
                                                             Boise, ID
                                                             
                                                                 1.173
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.884
                                                                     2018-12
                                                                
                                                                 
                                                                     1.145
                                                                
                                                                 
                                                                     1.145
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.202
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.633
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.633
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             AFSEO
                                                             Eglin AFB, FL
                                                             
                                                                 0.011
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.011
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             FRCE - PMA 226
                                                             Cherry Point, NC
                                                             
                                                                 0.005
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.005
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NUWC KP
                                                             Keyport, WA
                                                             
                                                                 0.343
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.343
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             COMNAVAIRPAC
                                                             San Diego, CA
                                                             
                                                                 0.052
                                                                 
                                                                     0.033
                                                                     2018-11
                                                                
                                                                 
                                                                     0.175
                                                                     2018-12
                                                                
                                                                 
                                                                     0.227
                                                                
                                                                 
                                                                     0.227
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.487
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.704
                                                                 
                                                                     0.355
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.059
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             AFRL
                                                             Kirtland AFB, NM
                                                             
                                                                 0.143
                                                                 
                                                                     0.078
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.221
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.194
                                                                 
                                                                     0.034
                                                                     2018-09
                                                                
                                                                 
                                                                     0.822
                                                                     2018-12
                                                                
                                                                 
                                                                     0.837
                                                                
                                                                 
                                                                     0.837
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.887
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA (Bridge)
                                                             Washington, DC
                                                             
                                                                 5.120
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.120
                                                            
                                                        
                                                         
                                                             Travel
                                                             Sub Allot
                                                             PEOIWS2
                                                             Washington, DC
                                                             
                                                                 0.507
                                                                 
                                                                     0.047
                                                                     2018-06
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.102
                                                                
                                                                 
                                                                     0.102
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 1.940
                                                                 
                                                                     0.042
                                                                     2018-01
                                                                
                                                                 
                                                                     0.099
                                                                     2019-01
                                                                
                                                                 
                                                                     0.129
                                                                
                                                                 
                                                                     0.129
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             TMB-PSS
                                                             Washington, DC
                                                             
                                                                 0.256
                                                                 
                                                                     0.053
                                                                     2017-10
                                                                
                                                                 
                                                                     0.042
                                                                     2019-08
                                                                
                                                                 
                                                                     0.043
                                                                
                                                                 
                                                                     0.043
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             CACI-PSS
                                                             Washington, DC
                                                             
                                                                 0.734
                                                                 
                                                                     0.088
                                                                     2017-12
                                                                
                                                                 
                                                                     0.050
                                                                     2019-01
                                                                
                                                                 
                                                                     0.051
                                                                
                                                                 
                                                                     0.051
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPFF
                                                             STRATEGIC INSIGHT
                                                             Arlington, VA
                                                             
                                                                 0.111
                                                                 
                                                                     0.035
                                                                     2018-02
                                                                
                                                                 
                                                                     0.058
                                                                     2019-04
                                                                
                                                                 
                                                                     0.059
                                                                
                                                                 
                                                                     0.059
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             UNC
                                                             Chapel Hill, NC
                                                             
                                                                 0.098
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.098
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             WR
                                                             NSWC/CD
                                                             Carderock, MD
                                                             
                                                                 0.072
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.072
                                                            
                                                        
                                                         
                                                             Support Management Services
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.430
                                                                 
                                                                     0.066
                                                                     2018-09
                                                                
                                                                 
                                                                     0.051
                                                                     2018-12
                                                                
                                                                 
                                                                     0.051
                                                                
                                                                 
                                                                     0.051
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604522N_3186_FILE13.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3186
                                                     
                                                         
                                                             E&MD AMDR System Integration Testing (DT-3)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Verification Review/Functional Configuration Audit/Production Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACB 20 and BMD 6.X Interim Program Review (IPR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FY18 LRIP Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Integration and Production Support Contract
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ACB 20 and BMD 6.X IPR
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Mission Flight retest
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY19 LRIP Decision
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Distributed Radar (ADR)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Scaled AMDR DDG51 FLT IIA Backfit
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604530N
                                 (U)Advanced Arresting Gear (AAG)
                                 131
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     0.000
                                     172.173
                                     123.490
                                     123.490
                                     65.981
                                     22.116
                                     0.303
                                     0.288
                                     0.000
                                     384.351
                                
                                 FY18 and prior year funding for Advanced Arresting Gear (AAG) is funded under Shipboard Aviation Systems program element 0604512N, CV/CVN Launch and Recover project unit 2232.  All Prior Years RDTEN funding for the program is $711.700M; FY17 is $100.402M; and FY18 is $166.634M.
                                 The Advanced Arresting Gear (AAG) program designs, develops, tests and fields an aircraft arrestment system to replace the legacy Mark 7 arresting gear.  AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs. The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century. 

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         0.000
                                         184.106
                                         147.435
                                         147.435
                                    
                                     
                                         0.000
                                         172.173
                                         123.490
                                         123.490
                                    
                                     
                                         0.000
                                         -11.933
                                         -23.945
                                         -23.945
                                    
                                     
                                         
                                             -11.933
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -23.986
                                                     -23.986
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.041
                                                     0.041
                                                
                                            
                                        
                                    
                                     Technical: AAG established in its own Program Element and Project Unit in FY19 and out.  The Department reduced funding in FY 2020 by $23.945M for Full Envelope Testing and 3 Engine NRE. Schedule updated to reflect these changes.

Cost: N/A

Schedule: Updates include,
- The Schoolhouse Curriculum Training Start date shift from 4QFY19 to 1QFY19
- Correction of Deficiencies efforts in FY20-21
- Addition of Software J1 Regression Testing in 1QFY20, J2 Software Regression Testing in 3QFY20 and Software K Regression Testing in 4QFY20

Software Release K moved from 1QFY20 and 3QFY30 to 3QFY20 and 4QFY20
Software Release I added in 2QFY19
T-45 JCTS testing start date moved from 1QFY20 to 3QFY19
E2/C2 RALS testing end date moved 3QFY18 to 2QFY19
F/A 18 E/F/G testing end date moved 4QFY18 to 1QFY19
Hi/Lo Operating Temp moved 1QFY20 to 2QFY21 
RS 105 EMP moved from 3QFY20 to 3QFY21

CVN78 Events were updated to reflect the most current Post Delivery Test & Trials (PDT&T) schedule from PMS378.
                                
                                 
                                     
                                         2367
                                         Advanced Arresting Gear
                                         529
                                         
                                             0.000
                                             0.000
                                             172.173
                                             123.490
                                             123.490
                                             65.981
                                             22.116
                                             0.303
                                             0.288
                                             0.000
                                             384.351
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Advanced Arresting Gear (AAG) was previously funded under Shipboard Aviation Systems program element 0604512N, CV/CVN Launch and Recovery project unit 2232 in FY 2018 and prior.
                                             The Advanced Arresting Gear (AAG) program will design, develop, test and field an aircraft arrestment system to replace the legacy Mark 7 arresting gear. AAG systems will be installed on all new construction aircraft carriers. AAG will provide the U.S. Navy with improved operational capability, while reducing operating and support costs. The AAG system will recover all existing and projected carrier based tail hook-equipped air vehicles well into the 21st century. 

The AAG Program's SDD phase test article consists of a single wire configured aircraft arresting system, which includes associated hardware and software needed to conduct system integrated testing by arresting both dead-loads and aircraft.
                                             
                                                 
                                                     Advanced Arresting Gear (AAG) Primary Hardware Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             92.382
                                                             0
                                                             Continue AAG System Development and Demonstration including hardware and software analysis and design efforts for system controls, electrical and mechanical components to meet the requirements of the AAG performance specification.  Complete developmental component, environmental qualification testing.  Complete developmental efforts including deadload and aircraft recoveries required to issue the CVN 78 Post Shakedown Availability (PSA) Aircraft Recovery Bulletins (ARB).  Complete requirements verification efforts necessary to certify the AAG System.  Continue the development of AAG logistics products including the Final Interactive Electronic Technical Manual In Process Review and issuance.
                                                        
                                                         
                                                             89.761
                                                             0
                                                        
                                                         
                                                             89.761
                                                             0
                                                             Continue AAG System Development and Demonstration including hardware and software analysis and design efforts for system controls, electrical and mechanical components to meet the requirements of the AAG performance specification.  Complete developmental component, environmental and shock qualification testing.  Complete developmental efforts including deadload and aircraft recoveries required to issue the Barricade and T-45 Aircraft Recovery Bulletins (ARB).  Complete requirements verification efforts necessary to certify the AAG System.  Continue the development of AAG logistics products including the Final Interactive Electronic Technical Manual In Process Review and issuance.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of deadload and aircraft recovery testing that completed and were required to issue the CVN 78 Post Shakedown Availability (PSA) Aircraft Recovery Bulletin (ARB). Additionally, software release J was separated into two releases; J1 and J2. J1 was accelerated into FY 2019, and only one event for software release J2 remains in FY 2020. Software release L was removed.
                                                    
                                                
                                                 
                                                     Advanced Arresting Gear Test & Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             50.116
                                                             0
                                                             Perform Integrated Test and Evaluation (IT&E) for AAG barricade testing, T-45 Aircraft Compatibility Testing.  Develop IT&E test plans, procure hardware to support barricade testing. Initiate barricade testing at the Jet Car Track Site (JCTS) for the issuance of the barricade ARB in FY20. Initiate Dynamic Control System (DCS) software development tests in support of T-45 testing. Initiate the installation of T-45 aircraft test instrumentation in preparation for manned aircraft arrestment testing at the Runway Arrested Landing Site (RALS).
                                                        
                                                         
                                                             12.037
                                                             0
                                                        
                                                         
                                                             12.037
                                                             0
                                                             Deliver a completed Barricade Test ARB.  Complete T-45 aircraft Compatibility Testing at the RALS and deliver a completed ARB.  Begin Regression deadload testing required to verify/validate software after each release prior to shipboard use. Includes site preparations, loading of software, charge and dumps, Purchase Cable state change pullouts and retracts, spin testing, and deadload testing to verify functionality and compatibility
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the removal of Full Envelope Testing, the removal of software development and testing associated with the system's current three wire design, and reduction of development and test work required as the system reaches increased maturity.
                                                    
                                                
                                                 
                                                     Advanced Arresting Gear Depot Planning
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             14.229
                                                             0
                                                             Begin the development of the required processes and procedures to plan for Depot level activities (i.e. Depot Interactive Electronic Technical Manuals (IETM) and Depot Task Analysis). Initiate the planning and analysis necessary to standup AAG Depot Level maintenance, overhaul and repair facility/facilities for AAG components.
                                                        
                                                         
                                                             9.008
                                                             0
                                                        
                                                         
                                                             9.008
                                                             0
                                                             Complete the development of the required processes and procedures to plan for Depot level activities.   Complete the planning and analysis and verify the material necessary to standup AAG Depot Level maintenance, overhaul and repair facility/facilities for AAG components.  Perform the Depot Facility Business Case Analysis to ensure the most effective/efficient depot business operation is established for AAG.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of Depot level development activities leading to the verification of developed material in FY 2020.
                                                    
                                                
                                                 
                                                     Advanced Arresting Gear Software Support Activity (SSA)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             11.468
                                                             0
                                                             Initiate the establishment of an Organic Software Support Activity (SSA) for modifications to the system's software following initial fielding. Initiate the design and development of laboratory hardware necessary to establish an organic software development and test capability.  Begin the development of organic software development, test, release and quality assurance processes.
                                                        
                                                         
                                                             3.766
                                                             0
                                                        
                                                         
                                                             3.766
                                                             0
                                                             Continue the design and development of laboratory hardware necessary to establish an organic software development and test capability.  Continue the development of organic software development, test, release and quality assurance processes. Begin the delivery, installation and set up of the Software Support Activity (SSA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of a significant portion of the design and development efforts for the lab hardware required for SSA.
                                                    
                                                
                                                 
                                                     Advanced Arresting Gear Training
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             3.978
                                                             0
                                                             Continue the Formal Training System Development.  Begin the Schoolhouse Training  system development of the AAG Multipurpose Reconfigurable Training System (MRTS) necessary for the Center for Naval Aviation Technical Training (CNATT) to declare Ready For Training (RFT) in FY22. Initiate schoolhouse training curriculum development.
                                                        
                                                         
                                                             8.918
                                                             0
                                                        
                                                         
                                                             8.918
                                                             0
                                                             Continue the Formal Training System Development.  Continue the Schoolhouse Training system development of the AAG Multipurpose Reconfigurable Training System (MRTS) necessary for the Center for Naval Aviation Technical Training (CNATT) to declare Ready For Training (RFT) in FY22. Continue the schoolhouse training curriculum development necessary for CNATT instructors to deliver training to the fleet sailors along with the MRTS training system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY2020 supports the Schoolhouse Training system development of the AAG Multipurpose Reconfigurable Training System (MRTS).
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4217
                                                     Advanced Arresting Gear (AAG)
                                                     
                                                         10.900
                                                         11.054
                                                         4.725
                                                         4.725
                                                         3.118
                                                         2.442
                                                         2.491
                                                         2.540
                                                         262.094
                                                         299.364
                                                    
                                                
                                                 
                                                     SCN/2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         8634.858
                                                         47926.932
                                                    
                                                
                                            
                                             The Navy competitively awarded two Cost Plus Fixed Fee Technical Development phase contracts to develop the Advanced Arresting Gear (AAG) system.  Upon completion of the Preliminary Design and Integrated Baseline reviews, the Navy awarded a single Cost Plus Award Fee option to General Atomics for the System Development and Demonstration (SDD) phase to develop and demonstrate a production representative AAG at the NAVAIR Lakehurst Jet Car Track Site and Runway Arrested Landing Site.  Continuing development on the SDD contract awarded in 2004.
                                             Will complete System Development and Demonstration integrated testing at Jet Car Track Site and Runway Arrested Landing Site.  AAG will demonstrate its key performance parameters and readiness for operational test.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Updated Primary HW Development for NAWCAD Lakehurst, NJ to move the Integrated Test and Evaluation (IT&E) support from the Product Development section to the Test & Evaluation section.
                                                     
                                                         
                                                             Primary HW Development
                                                             C
                                                             CPAF
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     87.150
                                                                     2018-10
                                                                
                                                                 
                                                                     62.176
                                                                
                                                                 
                                                                     62.176
                                                                     2019-11
                                                                
                                                                 16.299
                                                                 165.625
                                                                 165.625
                                                            
                                                        
                                                         
                                                             Primary HW Development
                                                             C
                                                             CPAF
                                                             ESL
                                                             Cranston, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.714
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.714
                                                                 2.714
                                                            
                                                        
                                                         
                                                             Primary HW Development
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     24.226
                                                                     2018-12
                                                                
                                                                 
                                                                     19.051
                                                                
                                                                 
                                                                     19.051
                                                                     2019-11
                                                                
                                                                 8.713
                                                                 51.990
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.995
                                                                     2018-11
                                                                
                                                                 
                                                                     3.085
                                                                
                                                                 
                                                                     3.085
                                                                     2019-11
                                                                
                                                                 2.525
                                                                 12.605
                                                            
                                                        
                                                         
                                                             Training Development
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.640
                                                                     2019-03
                                                                
                                                                 
                                                                     7.032
                                                                
                                                                 
                                                                     7.032
                                                                     2019-11
                                                                
                                                                 0.840
                                                                 11.512
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.483
                                                                     2018-12
                                                                
                                                                 
                                                                     1.863
                                                                
                                                                 
                                                                     1.863
                                                                     2019-11
                                                                
                                                                 0.385
                                                                 6.731
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.425
                                                                     2018-11
                                                                
                                                                 
                                                                     0.412
                                                                
                                                                 
                                                                     0.412
                                                                     2019-11
                                                                
                                                                 0.414
                                                                 1.251
                                                            
                                                        
                                                         
                                                             Training Support
                                                             WR
                                                             NAWCAD
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.338
                                                                     2018-11
                                                                
                                                                 
                                                                     1.886
                                                                
                                                                 
                                                                     1.886
                                                                     2019-11
                                                                
                                                                 0.390
                                                                 2.614
                                                            
                                                        
                                                         
                                                             Software Development
                                                             TBD
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.174
                                                                     2019-02
                                                                
                                                                 
                                                                     4.366
                                                                
                                                                 
                                                                     4.366
                                                                     2019-11
                                                                
                                                                 2.100
                                                                 15.640
                                                                 15.640
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.851
                                                                     2019-02
                                                                
                                                                 
                                                                     5.928
                                                                
                                                                 
                                                                     5.928
                                                                     2019-11
                                                                
                                                                 5.558
                                                                 17.337
                                                            
                                                        
                                                         
                                                             Depot Planning
                                                             TBD
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.672
                                                                     2019-03
                                                                
                                                                 
                                                                     6.846
                                                                
                                                                 
                                                                     6.846
                                                                     2019-11
                                                                
                                                                 5.200
                                                                 22.718
                                                                 22.718
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Moved Integrated Test & Evaluation (IT&E) support from Product Development to the Test & Evaluation section.
                                                     
                                                         
                                                             Developmental T&E
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.717
                                                                     2018-12
                                                                
                                                                 
                                                                     7.150
                                                                
                                                                 
                                                                     7.150
                                                                     2019-11
                                                                
                                                                 15.334
                                                                 38.201
                                                            
                                                        
                                                         
                                                             Operational T&E
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.312
                                                                     2018-11
                                                                
                                                                 
                                                                     0.305
                                                                
                                                                 
                                                                     0.305
                                                                     2019-11
                                                                
                                                                 0.370
                                                                 0.987
                                                            
                                                        
                                                         
                                                             Integrated Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     3.075
                                                                
                                                                 
                                                                     3.075
                                                                     2019-11
                                                                
                                                                 30.250
                                                                 33.325
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Mgmt Support
                                                             C
                                                             CPFF
                                                             Sierra Management & Technologies
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.306
                                                                     2018-11
                                                                
                                                                 
                                                                     0.215
                                                                
                                                                 
                                                                     0.215
                                                                     2019-11
                                                                
                                                                 0.275
                                                                 0.796
                                                                 0.796
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.042
                                                                     2018-10
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-10
                                                                
                                                                 0.035
                                                                 0.102
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.128
                                                                     2018-11
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.203
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604530N_2367_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     ADVANCED ARRESTING GEAR (AAG)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Jet Car Test Site (JCTS) Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Runway Arrested Landing Site Test (RALS)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Training Systems Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation: Depot Planning
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604558N
                                 New Design SSN
                                 132
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     2341.657
                                     117.887
                                     180.233
                                     121.010
                                     121.010
                                     201.638
                                     248.406
                                     277.648
                                     283.190
                                     Continuing
                                     Continuing
                                
                                 The U.S. Navy must maintain a submarine fleet that is of sufficient capability and numbers to defend American interests. The VIRGINIA Class Submarine, formerly the New Attack Submarine (New SSN), is being designed to fulfill this need. It will counter the potential threats of the next century in a multi- mission capable submarine that has the ability to provide covert, sustained combat presence in denied waters. The primary goal of the program is to develop an affordable yet capable submarine by evaluating a broad range of system and technology alternatives, and pursuing cost reduction, producibility improvement, and technical risk management. This Program Element (PE) provides the technology, prototype components, and systems engineering needed to design and construct the VIRGINIA Class Submarine and build its Command, Control, Communications, and Intelligence (C3I) System. This PE directly supports the following VIRGINIA Class Submarine missions: (1) covert strike warfare (STRIKE); (2) anti-submarine warfare (ASW); (3) covert intelligence collection/surveillance (ISR), indication and warning (I&W), and electronic warfare (EW); (4) anti-surface ship warfare (ASUW); (5) special warfare; (6) covert mine warfare; and (7) battle group support.
                                 
                                     
                                         120.087
                                         148.233
                                         118.539
                                         118.539
                                    
                                     
                                         117.887
                                         180.233
                                         121.010
                                         121.010
                                    
                                     
                                         -2.200
                                         32.000
                                         2.471
                                         2.471
                                    
                                     
                                         
                                             32.000
                                        
                                         
                                             1.800
                                             0.000
                                        
                                         
                                             -4.001
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     3.157
                                                     3.157
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.686
                                                     -0.686
                                                
                                            
                                        
                                    
                                     FY18 budget increased by $1.800M to fund implementation of Stern Area System
FY19 budget increased by $32.000M for Congressional adds
FY20 budget increased by $2.471M: +$2.850M to fund Test and Evaluation of South Dakota Insertion Program (SDIP) to meet Warfare Requirements by incorporating new state of the art technologies on a full scale platform to demonstrate the operation and effectiveness of the technologies (project 1947);  +$.400M for Sub launched harpoon transfer from PMA201 to NAVSEA (project 3062); -$0.093M for other minor program changes; and -$.686M for miscellaneous rate adjustments.
                                
                                 
                                     
                                         1947
                                         New Design SSN HM&E
                                         516
                                         
                                             1551.584
                                             81.462
                                             104.968
                                             80.405
                                             80.405
                                             162.514
                                             208.425
                                             236.878
                                             241.605
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project encompasses all the ship system development efforts for the VIRGINIA Class Submarine and the Technology Insertion Program for reducing costs and upgrading performance of future hulls by virtue of improvements in ship systems. Technology development implementation and logistics for developmental items, and VIRGINIA Class test & evaluation are included. The thrust of these efforts will be to develop and apply multiple advanced system technologies which are integrated into the design of the VIRGINIA Class Submarine. Technologies developed in this program will be considered for applicability to the COLUMBIA Program (CLB) for commonality opportunities. New technologies are being transitioned from industry and government research and development programs where doing so offers substantial performance improvement and/or affordability payoffs. Transition opportunities include those from the Defense Advanced Research Projects Agency (DARPA) and Office of Naval Research (ONR) Future Naval Capabilities Program.
                                             
                                                 
                                                     New Design SSN HM&E
                                                     
                                                         
                                                             77.743
                                                             0
                                                             -Completed procurement of subsystem components in support of SDIP installation. 
-Continued detailed availability planning for the Post Shakedown Availability (PSA) installation of SDIP changes. 
-Continued planning and design necessary for SDIP technologies insertion into the VIRGINIA Class baseline for new construction hulls. 
-Continued development of HM&E systems concepts, technologies and obsolescence redesign for integration into VIRGINIA Class Block V Technical Baseline. 
-Completed initial efforts and initiated new engineering efforts for advanced payloads. 
-Continued transition of products from the Office of Naval Research Manufacturing Technology Program (MANTECH). 
-Continued the transition of products from ONR FNC Programs. 
-Initiated design adaptation of Stern Area System (SAS) technologies in collaboration with COLUMBIA and ONR for near term demonstration.
                                                        
                                                    
                                                     
                                                         
                                                             100.897
                                                             0
                                                             -Complete detailed planning for SDIP as part of planned PSA. 
-Commence PSA and begin installation of SDIP components and modifications. 
-Following pre-PSA ship trials, evaluate performance suitability of Improved Advance Hybrid (IAH) propulsor 
-Further develop design details for SDIP technologies insertion into the VIRGINIA Class baseline for Block V. 
-Finalize design integration and coordinate installation of SAS prototype into planned PSA per agreement with ONR and OPNAV. 
-Continue development of HM&E systems concepts, technologies and obsolescence redesign for integration into VIRGINIA Class Block V Technical Baseline. 
-Continue efforts based on OPNAV direction for integrating advanced payload systems into VIRGINIA Class platforms. Expand the scope of these efforts to include various options for leveraging increased vertical payload volume commensurate with insertion of VPM into Block V. 
-Initiate design efforts to re-introduce Special Operations Forces (SOF) capabilities into Future VIRGINIA Class hulls (including BLK V). 
-Initiate development of possible design options to support the Tactical Submarine Evolution Plan (TSEP). 
-Continue transition of products from the Office of Naval Research Manufacturing Technology Program (MANTECH). 
-Continue the transition of products from ONR FNC Programs.
                                                        
                                                         
                                                             73.479
                                                             0
                                                        
                                                         
                                                             73.479
                                                             0
                                                             -Complete PSA and installation of SDIP components and modifications. 
-Complete SAS integration and installation during PSA. 
-Complete design details for SDIP Technologies' insertion into the VIRGINIA Class baseline for Block V. 
-Continue development of HM&E systems concepts, technologies including obsolescence redesign for integration into VIRGINIA Class Block V Technical Baseline. 
-Continue efforts based on OPNAV direction for integrating advanced payload systems and SOF capabilities into VIRGINIA Class platforms. 
-Continue efforts to include various options for leveraging increased vertical payload volume commensurate with insertion of VPM into Block V and other concepts beyond Block V for host ship interaction with large volume UUVs. 
-Continue development of design options to support TSEP. 
-Continue transition of products from the Office of Naval Research Manufacturing Technology Program (MANTECH). 
-Continue the transition of products from ONR FNC Programs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease due to the bulk of SDIP installation being funded in FY 2019.
                                                    
                                                
                                                 
                                                     TEST AND EVALUATION
                                                     
                                                         
                                                             3.719
                                                             0
                                                             -Continued work associated with previous test events (IOT&E, Arctic, Low Frequency Active, Dry-Deck Shelter) and commenced evaluation of Block III FOT&E results. This consisted mainly of documenting and testing fixes to deficiencies identified by COTF as well as addressing recommendations noted by the Oversight Community from OSD. 
-Conducted the Maximum Missile Spin-Up to close out Block III FOT&E. 
-Completed all post-test evaluation quick-looks and published quick-look reports prior to the first Block III submarine commencing deployed operations. Work on detailed reports to continue. 
-Completed development of the Block V TEMP (TEMP 1425 Rev H) and submitted for final review prior to entering the formal signature cycle. 
-Commenced development of the test plan to support the Acoustic Superiority initiative to meet current and future warfare requirements. 
-Commenced efforts to develop the FOT&E plan, to include the Cybersecurity test strategy, for Block V. The Cybersecurity test strategy will be planned and executed in coordination with the USS COLUMBIA Class IOT&E Cybersecurity test strategy. 
-Continued the development of the Susceptibility Assessment Plan and Vulnerability Assessment Report to meet the LFT&E legislation set out in Title 10 USC 2366.
                                                        
                                                    
                                                     
                                                         
                                                             4.071
                                                             0
                                                             -Continue work associated with previous test events (IOT&E, Arctic, Low Frequency Active, Dry-Deck Shelter, Block III FOT&E). This consists of documenting and testing fixes to deficiencies identified during previously completed Developmental and Operational Testing as well as addressing recommendations noted by the Oversight Community from OSD. 
-Complete and publish all final reports associated with the Block III FOT&E test events. 
-Finalize test plans to conduct Pre-PSA test and evaluation of Acoustic Superiority insertions to meet current and future warfare requirements.
-Continue efforts to develop the FOT&E plan, to include the Cybersecurity test strategy, for Block V. The Cybersecurity test strategy will be planned and executed in coordination with the USS COLUMBIA Class IOT&E Cybersecurity test strategy. 
-Complete the development of the Block III Transient Shock Analysis Verification and Validation Plan. 
-Continue efforts to conduct the Combined Shock and Submergence testing and development of the Verification and Validation Plan, as well as, development of the Block V Vulnerability Assessment Report to meet the LFT&E legislation mandated in Title 10 USC 2366.
                                                        
                                                         
                                                             6.926
                                                             0
                                                        
                                                         
                                                             6.926
                                                             0
                                                             -Continue work associated with previous test events (IOT&E, Arctic, Low Frequency Active, Dry-Deck Shelter, Block III FOT&E). This consists of documenting and testing fixes to deficiencies identified during previously completed Developmental and Operational Testing as well as addressing recommendations noted by the Oversight Community from OSD. 
-Analyze the data, and publish the reports, from the PCU SOUTH DAKOTA (SSN 790) pre-PSA new construction trials of the modified ship components, that were tested at-sea, in order to establish the baseline performance. These trials will consist of a Weapon System Accuracy Trial (WSAT 1), an Acoustic Trial (Actrl 1), an Underwater Electromagnetic Trial (UEM 1), and a Hydrodynamic Performance Trial (HPT 1). This information derived will be used to fully develop the next phase of testing which will be accomplished post-PSA. This post-PSA phase will include a Weapon System Accuracy Trial (WSAT 2), an Acoustic Trial (Actrl 2), an Underwater Electromagnetic Trial (UEM 2), and a Hydrodynamic Performance Trial (HPT 2). The post-PSA trials will be modified to ensure the full evaluation of the technology insertion changes that were made during PSA is done without repeating testing accomplished during the pre-PSA trials. 
-Finalize plans for the test and evaluation phase of the Acoustic Superiority initiatives to meet current and future warfare requirements. 
-Continue efforts to develop the FOT&E plan, to include the Cybersecurity test strategy, for Block V. The Cybersecurity test strategy will be planned and executed in coordination with the USS COLUMBIA Class IOT&E Cybersecurity test strategy. 
-Complete the development of the Combined Shock and Submergence Test Report and Verification and Validation Report. 
-Continue development of the Block V Transient Shock Analysis Verification and Validation Plan, as well as, the Block V Vulnerability Assessment Report to meet the LFT&E legislation mandated in Title 10 USC 2366.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 Test and Evaluation budget increased by $2.85M to Analyze the data, and publish the reports, from the PCU South Dakota (SSN 790) pre-PSA new construction trials of the modified ship components, that were tested at-sea, in order to establish the baseline performance.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     Virginia Class Submarine
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     OMN/0204283N
                                                     Sub Ops & Safety
                                                     
                                                         10.496
                                                         11.038
                                                         11.462
                                                         11.462
                                                         12.003
                                                         12.131
                                                         12.357
                                                         12.604
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0942
                                                     Virginia Class Support Equipment
                                                     
                                                         46.610
                                                         66.328
                                                         28.465
                                                         28.465
                                                         23.263
                                                         22.910
                                                         23.326
                                                         23.792
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604580N
                                                     (U)Virginia Payload Module (VPM)
                                                     
                                                         70.579
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.098
                                                    
                                                
                                            
                                             The VIRGINIA Class Submarine Program has implemented Integrated Product and Process Development (IPPD). The traditional distinct phasing of the design process has been replaced with the continuous concurrent engineering IPPD process. The IPPD approach has facilitated a smoother transition from design to manufacturing and has reduced the number of changes typically encountered during construction of the lead and early follow-on ships. In September 1997, Congress passed a law allowing General Dynamics Electric Boat (GDEB) and Northrop Grumman Newport News (NGNN), now Huntington Ingalls Industries - Newport News Shipbuilding (HII-NNS), to team for production of the first four VIRGINIA Class Submarines. Under the teaming agreement, GDEB remained the design yard for the VIRGINIA Class Submarine and HII-NNS became a part of the IPPD process. The Program Office is managing two Multi-Year Procurement (MYP) contracts. The first is for the Block III (FY09-13) ships. The second is for the Block IV (FY14-18) ships awarded April 2014. All Block I & II ships (SSNs 774-783) have been delivered. The first seven Block III ships, SSN 784-790, have delivered, with one remaining ship under construction. Ten Block IV ships are awarded and under construction. The program is currently negotiating the fourth MYP (Block V) contract that will include 10 SSNs (FY19-23) and will incorporate acoustic superiority modifications on all SSNs and VPM on seven SSNs with an option to award a third SSN in FY20, FY22 and FY23.  The third FY20 SSN was added during the PB2020 cycle however, without Advance Procurement or Economic Order Quantity funding in prior years, it will reflect a construction schedule more in line with an FY23 SSN.
                                             Successful completion of the SSN 790 Baseline Assessment. SDIP design completion and installation.  Design completion and integration of future payloads.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Component Development
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 258.629
                                                                 
                                                                     5.936
                                                                     2017-11
                                                                
                                                                 
                                                                     8.318
                                                                     2018-11
                                                                
                                                                 
                                                                     5.266
                                                                
                                                                 
                                                                     5.266
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 117.865
                                                                 
                                                                     1.599
                                                                     2017-11
                                                                
                                                                 
                                                                     2.237
                                                                     2018-11
                                                                
                                                                 
                                                                     1.480
                                                                
                                                                 
                                                                     1.480
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 8.530
                                                                 
                                                                     0.370
                                                                     2017-11
                                                                
                                                                 
                                                                     0.516
                                                                     2018-11
                                                                
                                                                 
                                                                     0.360
                                                                
                                                                 
                                                                     0.360
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             C
                                                             CPFF
                                                             Electric Boat
                                                             Groton, CT
                                                             
                                                                 851.997
                                                                 
                                                                     67.181
                                                                     2017-11
                                                                
                                                                 
                                                                     87.117
                                                                     2018-11
                                                                
                                                                 
                                                                     64.401
                                                                
                                                                 
                                                                     64.401
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             SS
                                                             CPFF
                                                             Applied Research Laboratory
                                                             Penn State University
                                                             
                                                                 24.188
                                                                 
                                                                     1.085
                                                                     2017-12
                                                                
                                                                 
                                                                     1.520
                                                                     2018-12
                                                                
                                                                 
                                                                     0.990
                                                                
                                                                 
                                                                     0.990
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             SS
                                                             FP
                                                             National Shipbuilding Research Program
                                                             Not Specified
                                                             
                                                                 4.739
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             Various
                                                             Miscellaneous
                                                             Not Specified
                                                             
                                                                 23.951
                                                                 
                                                                     0.720
                                                                     2017-12
                                                                
                                                                 
                                                                     0.689
                                                                     2018-12
                                                                
                                                                 
                                                                     0.482
                                                                
                                                                 
                                                                     0.482
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 Test and Evaluation budget increased by $2.85M to Analyze the data, and publish the reports, from the PCU South Dakota (SSN 790) pre-PSA new construction trials of the modified ship components, that were tested at-sea, in order to establish the baseline performance.
                                                     
                                                         
                                                             Test and Evaluation - DT&E
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 93.208
                                                                 
                                                                     0.153
                                                                     2017-11
                                                                
                                                                 
                                                                     0.248
                                                                     2018-11
                                                                
                                                                 
                                                                     2.010
                                                                
                                                                 
                                                                     2.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation - LFT&E
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 4.747
                                                                 
                                                                     0.530
                                                                     2017-11
                                                                
                                                                 
                                                                     0.530
                                                                     2018-11
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-11
                                                                
                                                                 1.700
                                                                 8.157
                                                            
                                                        
                                                         
                                                             Test and Evaluation - DT&E
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 137.655
                                                                 
                                                                     0.502
                                                                     2017-11
                                                                
                                                                 
                                                                     0.501
                                                                     2018-12
                                                                
                                                                 
                                                                     0.966
                                                                
                                                                 
                                                                     0.966
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation - OT&E
                                                             PO
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 18.173
                                                                 
                                                                     0.711
                                                                     2017-11
                                                                
                                                                 
                                                                     0.313
                                                                     2018-11
                                                                
                                                                 
                                                                     0.374
                                                                
                                                                 
                                                                     0.374
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation - LFT&E
                                                             C
                                                             CPFF
                                                             Electric Boat
                                                             Groton, CT
                                                             
                                                                 2.120
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.325
                                                                
                                                                 
                                                                     0.325
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation - LFT&E
                                                             WR
                                                             NUWC
                                                             Newport,RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.125
                                                                     2017-11
                                                                
                                                                 
                                                                     0.125
                                                                     2018-11
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             Test and Evaluation - DT&E
                                                             C
                                                             CPFF
                                                             NUWC
                                                             Newport, RI - CORE Team
                                                             
                                                                 5.782
                                                                 
                                                                     1.800
                                                                     2018-01
                                                                
                                                                 
                                                                     2.104
                                                                     2019-01
                                                                
                                                                 
                                                                     2.476
                                                                
                                                                 
                                                                     2.476
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 12.162
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604558N_1947_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1947
                                                     
                                                         
                                                             MILESTONE: Comb VCS/CLB Gate 6
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 19 Gate 6 U/R
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS Block VI USEBOD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 20 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 21 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 22 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: Prog Rev Block VI RFP
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 23 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY 24 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CONTRACTS: Block V Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CONTRACTS: Block VI RFP Release
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: Block III (DT-IIIC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: Block III (OT-IIIC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: U/R 790 Baseline Assessment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: U/R 790 Performance Assessment
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SOUTH DAKOTA Insertion Program
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Stern Area System Development & Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Special Operations Forces (SOF) Design & Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Tactical Submarine Evolution Plan (TSEP) Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Non-Propulsion Electronics Systems (NPES) TI20/APB19 Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NPES TI24/APB23 Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1950
                                         New Design SSN Combat Sys Dev
                                         516
                                         
                                             747.831
                                             33.767
                                             40.604
                                             37.485
                                             37.485
                                             36.341
                                             37.138
                                             37.869
                                             38.626
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides the engineering development required to outfit each ship of the VIRGINIA Class Submarine with a combat system which satisfies ORD requirements in all 7 mission areas, namely; ASW, STRIKE, ISR, Covert Mine Warfare, Battle Group Support, ASUW, and Special Warfare. The fully integrated combat system, otherwise referred to as the Non-Propulsion Electronics System (NPES), is composed of a collection of functional sub-systems, such as sonar, navigation, exterior communications, weapons launch, Large Vertical Array, Submarine Warfare Federated Tactical System (SWFTS) virtualization, Electronic Warfare Next Generation Architecture, etc., which evolve over the life of the program due to either competitive selection of new suppliers, component obsolescence replacement, increased technical performance, or improvements in reliability. Non-recurring engineering activity is needed to perform platform integration of the components, software modification to accommodate electronic data exchange, unique submarine environment qualification and update of all logistics products.
                                             
                                                 
                                                     Sonar, Combat Control, and Architecture (S/CC/A) Subsystems
                                                     Continue development of S/CC/A System Improvements necessary to maintain VIRGINIA Class ORD compliance, counter CYBER threats, and maintain commonality with in-service submarine designs.
                                                     
                                                         
                                                             19.659
                                                             0
                                                             -Initiated development and C3I system level integration of the TI-16/APB-15 configuration slated for hulls 3-6 of the Block IV contract (SSN794-SSN797). 
-Continued development of the first NPES/SWFTS architectural design change since 1996 open systems standardization and program inception. 
-Completed the multi-year migration of the interface software from CORBA to AMQP to mitigate risk stemming from industry termination of support. 
-Continued environmental qualification testing of the TI-16 pedigree hardware. 
-Continued the development of the tactical architecture which enables virtualization of as many combat system functional components as practical and operationally effective, spanning the TI-18 to TI-24 implementation timeframe.
                                                        
                                                    
                                                     
                                                         
                                                             24.103
                                                             0
                                                             -Initiate TI-20 S/CC/A detailed design, programmed to be the configuration for the first 8 VCS Blk V hulls (SSN802-SSN809) and leveraged by the Columbia Class for lead ship (SSBN 826). 
-Continue to design virtualization enabling system architectures and bench test technologies which support CYBER defense, increased suitability, rapid modernization, and affordable procurement. 
-Conduct platform level integration testing of the first Large Vertical Array sonar sensor on SSN790 during PSA installation.
                                                        
                                                         
                                                             22.469
                                                             0
                                                        
                                                         
                                                             22.469
                                                             0
                                                             -Initiate TI-24 S/CC/A detailed design, programmed to be the configuration for the last 2 VCS Blk V hulls (SSN810 & SSN811) and leveraged by the Columbia Class 2nd hull (SSBN 827). 
-Complete the design of the virtualization enabling system architecture and select tested technologies which support incorporation of CYBER defense as one of the design pillars. 
-Complete platform level integration of the first Large Vertical Array sonar sensor on SSN790 and conduct at-sea performance testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight reduction in the budget from FY19 to FY20 reflects estimates associated with the time varying non-recurring developmental scope of work tied to this project, not indices tied to inflation.
                                                    
                                                
                                                 
                                                     C3I Systems Engineering
                                                     
                                                         
                                                             14.108
                                                             0
                                                             -Conducted full-ship integration testing of the TI-14 SSN792 BPS-17 Radar system dockside. 
-Completed initial SDIP design; specific activities include hardware/software integration, Environmental Qualification Test and System Design Certification Test, Test fixture development, and ILS product development for this equipment. 
-Incorporated Next Generation Architecture-Electronic Warfare System (NGA-EW) functionality into the VA Class obsolete AN/BLQ-10A system. 
-Initiated development of the required ISR mission dependent efforts pending EW NGA capability re-phasing into BLK V.
                                                        
                                                    
                                                     
                                                         
                                                             16.501
                                                             0
                                                             -Conduct TI-16 integration testing of the BPS-17 Radar on SSN796 at COATS. 
-Conduct platform level integration of the Low Profile Photonics Mast dockside on SSN794. 
-Develop and integrate an inertial navigation system replacement to theWSN-7 Ring Laser Gyro-navigator.
-Initiate forward compartment SECRET level wireless Local Area Network (LAN) design.
                                                        
                                                         
                                                             15.016
                                                             0
                                                        
                                                         
                                                             15.016
                                                             0
                                                             -Initiate design of next generation displays in the Command and Control Center to mitigate obsolescence risk associated with existing glass. 
-Complete design of improved speed log automated sensor fail-over and integrate within the inertial navigation suite & NPES network. 
-Complete design of the fiber optic backbone and Command and Control System Module (CCSM) power distribution for the virtualization enabled, CYBER hardened TI-24 and beyond architecture.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight reduction in the budget from FY19 to FY20 reflects estimates associated with the time varying non-recurring developmental scope of work tied to this project, not indices tied to inflation.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     VA CL
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     O&M,N/0204283N
                                                     Sub Ops & Safety
                                                     
                                                         10.496
                                                         11.038
                                                         11.462
                                                         11.462
                                                         12.003
                                                         12.131
                                                         12.357
                                                         12.604
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0942
                                                     VA CL Support Equipment
                                                     
                                                         46.610
                                                         66.328
                                                         28.465
                                                         28.465
                                                         23.263
                                                         22.910
                                                         23.326
                                                         23.792
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604580N
                                                     Virginia Payload Module
                                                     
                                                         70.579
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.098
                                                    
                                                
                                            
                                             The VIRGINIA Class Submarine Program has implemented Integrated Product and Process Development (IPPD). The traditional distinct phasing of the design process has been replaced with the continuous concurrent engineering IPPD process. The IPPD approach has facilitated a smoother transition from design to manufacturing and has reduced the number of changes typically encountered during construction of the lead and early follow-on ships. In September 1997, Congress passed a law allowing General Dynamics Electric Boat (GDEB) and Northrop Grumman Newport News (NGNN), now Huntington Ingalls Industries - Newport News Shipbuilding (HII-NNS), to team for production of the first four VIRGINIA Class Submarines. Under the teaming agreement, GDEB remained the design yard for the VIRGINIA Class Submarine and HII-NNS became a part of the IPPD process. The Program Office is managing two Multi-Year Procurement (MYP) contracts. The first is for the Block III (FY09-13) ships. The second is for the Block IV (FY14-18) ships awarded April 2014. All Block I & II ships (SSNs 774-783) have been delivered. The first seven Block III ships, SSN 784-790, have delivered, with one remaining ship under construction. Ten Block IV ships are awarded and under construction. The program is currently negotiating the fourth MYP (Block V) contract that will include 10 SSNs (FY19-23) and will incorporate acoustic superiority modifications on all SSNs and VPM on seven SSNs with an option to award a third SSN in FY20, FY22 and FY23.  The third FY20 SSN was added during the PB2020 cycle however, without Advance Procurement or Economic Order Quantity funding in prior years, it will reflect a construction schedule more in line with an FY23 SSN.
                                             Successful completion of the SSN 790 Baseline Assessment. SDIP design completion and installation.  Design completion and integration of future payloads.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Estimates associated with the time varying non-recurring developmental scope of work tied to this project, not indices tied to inflation.
                                                     
                                                         
                                                             Unique Virginia Class Improvements
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 86.576
                                                                 
                                                                     3.845
                                                                     2018-02
                                                                
                                                                 
                                                                     3.750
                                                                     2019-02
                                                                
                                                                 
                                                                     3.750
                                                                
                                                                 
                                                                     3.750
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tech Insertion/Advanced Processing Build (TI/APB) Integration
                                                             Various
                                                             Various
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     3.949
                                                                     2017-11
                                                                
                                                                 
                                                                     7.195
                                                                     2018-11
                                                                
                                                                 
                                                                     6.950
                                                                
                                                                 
                                                                     6.950
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Photonics
                                                             C
                                                             CPIF
                                                             Kollmorgen
                                                             Northampton, MA
                                                             
                                                                 61.701
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.635
                                                                     2019-01
                                                                
                                                                 
                                                                     0.808
                                                                
                                                                 
                                                                     0.808
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 63.144
                                                            
                                                        
                                                         
                                                             Large Vertical Array South Dakota Improvement Program
                                                             Various
                                                             Various
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     4.518
                                                                     2017-11
                                                                
                                                                 
                                                                     6.925
                                                                     2018-11
                                                                
                                                                 
                                                                     4.800
                                                                
                                                                 
                                                                     4.800
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Platform Integration
                                                             SS
                                                             CPFF
                                                             Electric Boat
                                                             Groton, CT
                                                             
                                                                 55.010
                                                                 
                                                                     2.621
                                                                     2017-11
                                                                
                                                                 
                                                                     6.370
                                                                     2018-11
                                                                
                                                                 
                                                                     6.100
                                                                
                                                                 
                                                                     6.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Photonics
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Virtualization Enabling Architecture Development
                                                             Various
                                                             Various
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     4.318
                                                                     2017-11
                                                                
                                                                 
                                                                     5.850
                                                                     2018-11
                                                                
                                                                 
                                                                     4.551
                                                                
                                                                 
                                                                     4.551
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Direction Agent
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 318.178
                                                                 
                                                                     5.922
                                                                     2017-11
                                                                
                                                                 
                                                                     5.174
                                                                     2018-11
                                                                
                                                                 
                                                                     5.481
                                                                
                                                                 
                                                                     5.481
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 14.449
                                                                 
                                                                     0.220
                                                                     2017-11
                                                                
                                                                 
                                                                     0.220
                                                                     2018-11
                                                                
                                                                 
                                                                     0.420
                                                                
                                                                 
                                                                     0.420
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Acoustic Intercept & Sonar
                                                             C
                                                             CPFF
                                                             Progeny Applied
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.635
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             High Frequency & Sonar Sensors
                                                             C
                                                             CPFF
                                                             Applied Research Lab
                                                             University of Texas
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Next Generation Architecture - Electronic Warfare System
                                                             WR
                                                             NSMA
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     3.799
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC
                                                             Charleston, SC
                                                             
                                                                 9.277
                                                                 
                                                                     0.800
                                                                     2017-11
                                                                
                                                                 
                                                                     1.300
                                                                     2018-11
                                                                
                                                                 
                                                                     1.345
                                                                
                                                                 
                                                                     1.345
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Keyport, WA
                                                             
                                                                 12.785
                                                                 
                                                                     0.800
                                                                     2017-11
                                                                
                                                                 
                                                                     0.650
                                                                     2018-11
                                                                
                                                                 
                                                                     0.875
                                                                
                                                                 
                                                                     0.875
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 145.692
                                                                 
                                                                     0.675
                                                                     2018-02
                                                                
                                                                 
                                                                     0.700
                                                                     2018-11
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Various
                                                             Various
                                                             Various
                                                             TBD
                                                             
                                                                 6.212
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.212
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Support Services/ETS
                                                             C
                                                             CPAF
                                                             SEAPORT
                                                             Rockville, MD
                                                             
                                                                 37.756
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DAWDF
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.195
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.195
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604558N_1950_FILE1.JPG
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                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY20 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY21 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY22 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: Prog Rev Block VI RFP
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY23 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MILESTONE: VCS FY24 Gate 6
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CONTRACTS: Block V Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CONTRACTS: Block VI RFP Release
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: Block III (DT-IIIC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: Block III (OT-IIIC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: U/R 790 Baseline Assessment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION: U/R 790 Performance Assessment
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SOUTH DAKOTA Improvement Program
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Stern Area System Development & Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Payload Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Special Operations Forces (SOF) Design & Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Tactical Submarine Evolution Plan (TSEP) Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Non-Propulsion Electronics Systems (NPES) TI20/APB19 Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NPES TI24/APB 23 Development & Integration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3062
                                         Submarine Multi-Mission Team Trainer
                                         
                                             42.242
                                             2.658
                                             2.661
                                             3.120
                                             3.120
                                             2.783
                                             2.843
                                             2.901
                                             2.959
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             To achieve desired submarine force readiness levels, it is necessary to construct highly sophisticated shore based Combat System Team Trainers capable of training personnel in all aspects of submarine approach, attack and surveillance operations in a controlled, simulated environment. The Combat Control System (CCS) AN/BYG-1 and sonar system AN/BQQ-10 are installed on SSN, SSBN and SSGN class submarines. These tactical systems are planned for future upgrades with the next hardware and software revisions which will provide enhanced War Fighter capabilities. The Tactical Acoustic Rapid COTS (commercial-off-the-shelf) Insertion (ARCI) phased upgrades are also being installed with future revisions. The Advanced Processing Builds (APB) and Technical Insertion (TI) sensors, which feed technology insertion into the CCS/Acoustic development, directly impact the trainers.

The Submarine Multi-Mission Team Trainer (SMMTT) supports operator, employment, strike, and Battle Group training for enlisted and officer pipelines. The SMMTT provides operators and combat teams the opportunity to train ashore, prior to, and between deployments. The shore based training provides a means of maintaining team proficiency in stand alone or in combined team mode prior to ship deployment.
                                             
                                                 
                                                     Submarine Multi-Mission Team Trainer
                                                     To achieve desired submarine force readiness levels, it is necessary to construct highly sophisticated shore based Combat System Team Trainers capable of training personnel in all aspects of submarine approach, attack and surveillance operations in a controlled, simulated environment.
                                                     
                                                         
                                                             2.658
                                                             0
                                                             Developed and implemented latest Advanced Processor Build 15 (APB15), Technical Insertion 14 (TI14) and associated training displays.  These efforts included new sensor developments and simulations to match advancements in tactical systems supported by SMMTT.  These efforts also integrated the APB into the SMMTT baseline.
                                                        
                                                    
                                                     
                                                         
                                                             2.661
                                                             0
                                                             Develop implementation of latest Advanced Processor Build 15 (APB15), Technical Insertion 16 (TI16) and associated training displays.  These efforts include new sensor developments and simulations to match advancements in tactical systems supported by SMMTT.  These efforts will also integrate the APB into the SMMTT baseline.  This also includes the development and integration of APB software into the SSGN 726 build.
                                                        
                                                         
                                                             3.120
                                                             0
                                                        
                                                         
                                                             3.120
                                                             0
                                                             Develop implementation of latest Advanced Processor Build (APB), Technical Insertion (TI) and associated training displays.  These efforts include new sensor developments and simulations to match advancements in tactical systems supported by SMMTT.  These efforts will also integrate the APB into the SMMTT baseline along with integrating the Sonar Sensors LCCA and Large Vertical Array (LVA).  FY2020 also adds Harpoon Simulation/Stimulation to the portfolio.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from $2.661 to $3.120 is due to additional funds needed to develop interfaces for LVA sensor. LVA sensor is twice size the of any previously developed sensor developments and simulations to match advancements in tactical systems supported by SMMTT.  The additional funds also adds Harpoon Simulation/Stimulation in FY2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5661
                                                     Submarine Training Device Mods
                                                     
                                                         72.756
                                                         56.834
                                                         75.057
                                                         75.057
                                                         68.858
                                                         78.270
                                                         79.794
                                                         81.394
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The SMMTT program software development is accounted for in this RDTEN line. All production kits are procured in OPN PE 0804731N BLI 566100.
                                             Within 90 days of introduction to the Fleet, this RDTEN project shall develop required changes to the Control and Display Documentation and Interface Description Language (IDL) Interfaces for the initial development for new sensors that are required to simulate/stimulate the TI/APB for the AN/BQQ-10 and AN/BYG-1 in the SMMTT Trainer.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Component Development
                                                             Reqn
                                                             NSWC/CD
                                                             Bethesda, MD
                                                             
                                                                 30.950
                                                                 
                                                                     1.213
                                                                     2018-01
                                                                
                                                                 
                                                                     1.300
                                                                     2019-01
                                                                
                                                                 
                                                                     1.438
                                                                
                                                                 
                                                                     1.438
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             C
                                                             CPFF
                                                             ARL
                                                             UT Austin
                                                             
                                                                 2.995
                                                                 
                                                                     0.298
                                                                     2018-02
                                                                
                                                                 
                                                                     0.300
                                                                     2019-02
                                                                
                                                                 
                                                                     0.336
                                                                
                                                                 
                                                                     0.336
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Component Development
                                                             Reqn
                                                             NUWC/NPT
                                                             Newport, RI
                                                             
                                                                 8.297
                                                                 
                                                                     1.147
                                                                     2018-01
                                                                
                                                                 
                                                                     1.061
                                                                     2019-01
                                                                
                                                                 
                                                                     1.346
                                                                
                                                                 
                                                                     1.346
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 11.851
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604558N_3062_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3062
                                                     
                                                         
                                                             Interface design updates: Interface Design Updates
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Updates: Software Development Updates (SIM/STIM)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Builds: Software Builds
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Processing Build(APB) Upgrades: Advanced Processing Build (APB) Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Hardware Tech Insertion Updates: Hardware Tech Insertion Updates
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSGN 726 Software Development: SSSGN Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSGN 726 Software Build: SSGN 726 Build
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             32.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             32.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY19 RDT&E program increase is to continue payload system integration and electronic support measure full spectrum digitization. 

The FY19 RDT&E Congressional add for small business technology insertion will be applied to further development in the areas of payloads integration and delivery; anti-submarine warfare enhancements; advanced submarine control; and non-tactical software applications.  Funding will be obligated via existing SBIR contracts.
                                             
                                                 
                                                     New Design SSN SBIR (Cong)
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         20.000
                                                         - Perform systems engineering of the changes needed to the Payload Control System and the Common Weapon Launcher for integration of key submarine payloads identified within the Tactical Submarine Evolution Plan.
- Perform systems engineering of advanced Anti-Submarine Warfare (ASW) / SONAR Initiatives to support future capabilities improvements for the VIRGINIA Class Submarine.
- Perform systems engineering of the NOSIS mobile application development suite and potential changes to Consolidated Afloat Network Enterprise System (CANES) in support of the introduction of mobile applications with the fielding of the SECRET Wireless LAN (SWLAN).
                                                    
                                                
                                                 
                                                     New Design SSN
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         12.000
                                                         - Perform systems engineering of the changes needed to the Payload Control System and the Common Weapon Launcher for integration of key submarine payloads identified within the Tactical Submarine Evolution Plan.
- Expand the Advanced Technology Acquisition System (ATLAS) architecture to support Electronic Support Measure (ESM) Full Spectrum Digitization.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     Virginia Class Submarine
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     OMN/0204283N
                                                     Sub Ops & Safety
                                                     
                                                         10.496
                                                         11.038
                                                         11.462
                                                         11.462
                                                         12.003
                                                         12.131
                                                         12.357
                                                         12.604
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0942
                                                     Virginia Class Support Equipment
                                                     
                                                         46.610
                                                         66.328
                                                         28.465
                                                         28.465
                                                         23.263
                                                         22.910
                                                         23.326
                                                         23.792
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604580N
                                                     (U)Virginia Payload Module (VPM)
                                                     
                                                         70.579
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.098
                                                    
                                                
                                            
                                             Maximizing leverage of Congressional adds to support small business and incorporate advanced technology into the program of record.
                                             Successful design enhancements to program of record efforts related to payload integration and electronics support measure full spectrum digitalization.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Electronic support measure full spectrum digitalization
                                                             C
                                                             CPFF
                                                             Progeny Systems
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.000
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.000
                                                            
                                                        
                                                         
                                                             SBIR Increase
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.000
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.000
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                                                     Proj 9999
                                                     
                                                         
                                                             Payload Integration Systems Engineering
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASW/SONAR Systems Engineering
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NOSIS/CANES Systems Engineering
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ESM Full Spectrum Digitization
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604562N
                                 Submarine Tactical Warfare System
                                 133
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     623.508
                                     44.703
                                     80.324
                                     62.426
                                     62.426
                                     63.749
                                     64.588
                                     65.892
                                     67.209
                                     Continuing
                                     Continuing
                                
                                 Project Unit 0236: This program develops Commercial-Off-The-Shelf (COTS) based software and hardware upgrades to integrate improved tactical and weapons control capabilities for multiple submarine Classes (SSN-688, SSGN, SEAWOLF, SSBN and VIRGINIA (Post Shakedown Availability)).  The AN/BYG-1 is the combat control system common across submarine platforms which incorporates tactical control, payload control, and tactical Local Area Network (LAN) functions into a single development program.  AN/BYG-1 allows the submarine to rapidly update the ship safety tactical picture, integrate the common tactical picture into the battlegroup, improve torpedo interfaces, and provide Tactical TOMAHAWK (TOMAHAWK Block IV) capability.  The hardware upgrades, Technology Insertions (TI) are developed on a biennial basis to provide improved capability and address COTS obsolescence.  Funding also accommodates the biennial integration of software Advanced Processing Builds (APB) for both tactical control (APB(T)) and payload control (APB(P)) subsystems.  The tactical control integration effort incorporates the integration of other sensor (ESM, sonar, radar, etc.) inputs to provide a common operational picture and improved situational awareness in an information assurance (IA) compliant  environment. 

The Weapons Control development effort is winding down with pending completion of TI-16 APB15.  The Payload Control System (PCS) upgrade provides a modernized PCS open architecture to support future payloads and integrate a common unmanned system controller and unmanned payloads.  21" Experimental Fuel Cell/Unmanned Aerial System (XFC/UAS), 3" Submarine Launched Unmanned Aerial System (SLUAS) integration and transition to production.

Provides funding for the development of Payloads Launch System, Multi-tube Weapons System (MTWS), Information Assurance  system, Onboard Team Trainer (OBTT), and Command, Control, Computer and Intelligence Maintenance Tool (C3IMT).  FY18 added development of a Common Infrastructure Services (CIS) subsystem.  This involves integration of Onboard Team Trainer - Master Controller (OBTT - MC) & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within Submarine Warfare Federated Tactical System (SWFTS).  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  

FY19 continues integration of Tactical Data Link (TDL) capabilities for Command & Control situational awareness, and additional R&D effort for payload integration to support MK48, APB 5+, APB 6 effort.

FY19 provides funding to commence development of APB 19 which will add two new software baselines in support of VA BLK IV Virginia Pay Module (VPM) and the COLUMBIA class (CLB).  Cyber security efforts continue to grow due to increasing interconnection complexity, more IP based traffic in future baselines, and development of Cyber Safe Controls.  Common Infrastructure Services development efforts begin under a new contract for APB19 and continue on APB17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS, additional funding of this effort is required.  Additional funding for early integration efforts for submarine payloads including Contender, Maritime Strike Tomahawk (MST), Next Generation Countermeasure, Anti-Torpedo Torpedo Compact Rapid Attack Weapons program (ATT CRAW) is also included in the FY 19 funding.

FY20 continues FY19 efforts on APB19 and commences TI-20 efforts.  Additional funding in FY20 supports growing efforts in Information Assurance and CIS.  APB effort grows to support two additional software baselines (VPM, CLB).

FY20 funding integrates Submarine Launched Harpoon BLK 1C into Payload Control System.  Funds transfer from PMA 201 to NAVSEA.  Submarine Launched Harpoon Platform Integration cost can't be executed by PMA 201 and will be performed by NAVSEA. 

Platform integration and training costs cannot be executed by PMA201 and will be performed by NAVSEA.
                                 
                                     
                                         50.850
                                         60.824
                                         63.853
                                         63.853
                                    
                                     
                                         44.703
                                         80.324
                                         62.426
                                         62.426
                                    
                                     
                                         -6.147
                                         19.500
                                         -1.427
                                         -1.427
                                    
                                     
                                         
                                             19.500
                                        
                                         
                                             -1.600
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.200
                                                     -1.200
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.227
                                                     -0.227
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -4.547
                                                
                                            
                                        
                                    
                                     The overall FY20 funding was reduced by $1.427M due to the following adjustments: -$1.5M to realign cost savings from the Submarine Tactical Warfare Systems RDTEN Common Information Services contract, +$0.5M to integrate Submarine Launched Harpoon into the Payload Control System, and -$0.227M for miscellaneous rate adjustments.

FY20 continues FY19 efforts on APB19 and commences TI-20 efforts.  Additional funding in FY20 supports growing efforts in Information Assurance, CIS, and Submarine Launched Harpoon integration efforts.  APB effort grows to support two additional software baselines (VPM, CLB).
                                
                                 
                                     
                                         0236
                                         SSN Comb Cont Sys Imprvmnt (ENG)
                                         
                                             623.508
                                             44.703
                                             60.824
                                             62.426
                                             62.426
                                             63.749
                                             64.588
                                             65.892
                                             67.209
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project Unit 0236: This program develops Commercial-Off-The-Shelf (COTS) based software and hardware upgrades to integrate improved tactical and weapons control capabilities for multiple submarine Classes (SSN-688, SSGN, SEAWOLF, SSBN and VIRGINIA (Post Shakedown Availability)).  The AN/BYG-1 is the combat control system common across submarine platforms which incorporates tactical control, payload control, and tactical Local Area Network (LAN) functions into a single development program.  AN/BYG-1 allows the submarine to rapidly update the ship safety tactical picture, integrate the common tactical picture into the battlegroup, improve torpedo interfaces, and provide Tactical TOMAHAWK (TOMAHAWK Block IV) capability.  The hardware upgrades, Technology Insertions (TI) are developed on a biennial basis to provide improved capability and address COTS obsolescence.  Funding also accommodates the biennial integration of software Advanced Processing Builds (APB) for both tactical control (APB(T)) and payload control (APB(P)) subsystems.  The tactical control integration effort incorporates the integration of other sensor (ESM, sonar, radar, etc.) inputs to provide a common operational picture and improved situational awareness in an information assurance (IA) compliant  environment. 

The Weapons Control development effort is winding down with pending completion of TI-16 APB15.  The Payload Control System (PCS) upgrade provides a modernized PCS open architecture to support future payloads and integrate a common unmanned system controller and unmanned payloads.  21" Experimental Fuel Cell/Unmanned Aerial System (XFC/UAS), 3" Submarine Launched Unmanned Aerial System (SLUAS) integration and transition to production.

Provides funding for the development of Payloads Launch System, Multi-tube Weapons System (MTWS), Information Assurance  system, Onboard Team Trainer (OBTT), and Command, Control, Computer and Intelligence Maintenance Tool (C3IMT).  FY18 added development of a Common Infrastructure Services (CIS) subsystem.  This involves integration of Onboard Team Trainer - Master Controller (OBTT - MC) & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within Submarine Warfare Federated Tactical System (SWFTS).  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  

FY19 continues integration of Tactical Data Link (TDL) capabilities for Command & Control situational awareness, and additional R&D effort for payload integration to support MK48, APB 5+, APB 6 effort.

FY19 provides funding to commence development of APB 19 which will add two new software baselines in support of VA BLK IV Virginia Pay Module (VPM) and the COLUMBIA class (CLB).  Cyber security efforts continue to grow due to increasing interconnection complexity, more IP based traffic in future baselines, and development of Cyber Safe Controls.  Common Infrastructure Services development efforts begin under a new contract for APB19 and continue on APB17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS, additional funding of this effort is required.  Additional funding for early integration efforts for submarine payloads including Contender, Maritime Strike Tomahawk (MST), Next Generation Countermeasure, Anti-Torpedo Torpedo Compact Rapid Attack Weapons program (ATT CRAW) is also included in the FY 19 funding.

FY20 continues FY19 efforts on APB19 and commences TI-20 efforts.  Additional funding in FY20 supports growing efforts in Information Assurance and CIS.  APB effort grows to support two additional software baselines (VPM, CLB).

FY20 funding provides for Submarine launched Harpoon. Platform integration and training costs cannot be executed by PMA201 and will be performed by NAVSEA.
                                             
                                                 
                                                     Advanced Processing Builds
                                                     
                                                         
                                                             16.196
                                                             0
                                                             Complete development of APB-17 into AN/BYG-1 (TI-16) baseline.  Support development of APB 19 into AN/BYG-1 baseline (TI-18).

Included in the APB effort for FY 18 is the addition of the SSBN software baseline needed for the conversion of the SSBN Combat Control System from legacy to the TI/APB model.  FY 18 also adds development of a Common Infrastructure Services (CIS) subsystem.
                                                        
                                                    
                                                     
                                                         
                                                             20.282
                                                             0
                                                             Begin development of APB 17 into AN/BYG-1 (TI-18) baseline.  Continue development of APB-19 into AN/BYG-1 (TI-18)baseline.  Adds 2 new software baselines in APB19 (VPM & Columbia Class).
                                                        
                                                         
                                                             23.590
                                                             0
                                                        
                                                         
                                                             23.590
                                                             0
                                                             Continue development of APB 19 into AN/BYG-1 (TI-18)baseline.  Continue development of VPM & Columbia Class software baselines in APB19.  Commence development of APB21 efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to ramping up of VPM & Columbia Class software baseline developmental efforts.
                                                    
                                                
                                                 
                                                     AN/BYG-1 TI-18
                                                     
                                                         
                                                             8.178
                                                             0
                                                             Continue development, integration and test of the next generation AN/BYG-1 (TI-18) for SSN 688/SSGN/SSBN Class submarines.
                                                        
                                                    
                                                     
                                                         
                                                             7.707
                                                             0
                                                             Continue development, integration and test of the next generation AN/BYG-1 (TI-18) for SSN 688/SSGN/SSBN Class submarines.
                                                        
                                                         
                                                             4.749
                                                             0
                                                        
                                                         
                                                             4.749
                                                             0
                                                             Complete development, integration and test of the next generation AN/BYG-1 (TI-18) for SSN 688/SSGN/SSBN Class submarines
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to the ramping down of development, integration and test of the next generation AN/BYG-1 (TI-18) for SSN 688/SSGN/SSBN Class submarines.  Efforts set to complete in FY20.
                                                    
                                                
                                                 
                                                     AN/BYG-1 TI-16
                                                     
                                                         
                                                             3.996
                                                             0
                                                             Complete development, integration and test of the next generation AN/BYG-1 (TI-16) for SSN SEAWOLF/SSBN/VA Class submarines.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     AN/BYG-1 TI-20
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.737
                                                             0
                                                             Begin development, integration and test of the next generation AN/BYG-1 (TI-20) for SSN VA Class and COLUMBIA SSBN submarines to include Common Weapons Launcher (CWL) modernization development.
                                                        
                                                         
                                                             8.379
                                                             0
                                                        
                                                         
                                                             8.379
                                                             0
                                                             Continue development, integration and test of the next generation AN/BYG-1 (TI-20) for SSN VA Class and COLUMBIA SSBN submarines to include Common Weapons Launcher modernization development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to ramp up of development, integration and test of the next generation AN/BYG-1 (TI-20) for SSN VA Class and COLUMBIA SSBN submarines to include Common Weapons Launcher modernization development.  This is the 2nd year of funding this TI.
                                                    
                                                
                                                 
                                                     Payload Integration
                                                     
                                                         
                                                             1.777
                                                             0
                                                             Software development efforts to support Mk 48 APB5+.  This funding was included in sub project "Advanced Processing Builds" in the FY18 budget.  With the addition of multiple future payloads, the integration effort has been split out into its own subproject.
                                                        
                                                    
                                                     
                                                         
                                                             5.947
                                                             0
                                                             Continue software development efforts to support Mk 48 and APB5+ efforts.  Additional funding for early integration efforts for submarine payloads including MK 48 APB6, Contender, Maritime Strike Tomahawk, Next Generation Countermeasure, and Anti-Torpedo Torpedo Compact Rapid Attack Weapons program.
                                                        
                                                         
                                                             6.532
                                                             0
                                                        
                                                         
                                                             6.532
                                                             0
                                                             Continue software development efforts to support submarine payload integration of Mk 48, APB5+, APB6, Contender, Maritime Strike Tomahawk, Next Generation Countermeasure, and Anti-Torpedo Torpedo Compact Rapid Attack Weapons program.

Begin integration of Harpoon BLK 1C into Payload Control System.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to funds transfer from PMA 201 to NAVSEA for Submarine Launched Harpoon Platform Integration efforts.
                                                    
                                                
                                                 
                                                     Payload Control System Upgrade
                                                     
                                                         
                                                             5.031
                                                             0
                                                             Continue development to modernize the Payload Control System software code and architecture.  An open system architecture supports more efficient future integration of payloads.  FY18 is a ramp up in effort  as APB 17 efforts ramp up.  APB17 will be the first baseline to include PCS in place of WCS.
                                                        
                                                    
                                                     
                                                         
                                                             4.224
                                                             0
                                                             Complete development to modernize the Payload Control System software code and architecture.  Contains additional efforts to integrate a common UxV interface that will be delivered with APB 19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to completion of Payload Control System software and architecture modernization.  PCS efforts in support of APB software development captured in APB subproject.
                                                    
                                                
                                                 
                                                     Testing
                                                     
                                                         
                                                             3.113
                                                             0
                                                             Commence DT/OT for AN/BYG-1 APB 17 on SSN 688/SEAWOLF/SSBN/SSGN/VA Class submarines.
                                                        
                                                    
                                                     
                                                         
                                                             3.176
                                                             0
                                                             Complete DT/OT for AN/BYG-1 APB 17 on SSN 688/SEAWOLF/SSBN/SSGN/VA Class submarines.
                                                        
                                                         
                                                             3.165
                                                             0
                                                        
                                                         
                                                             3.165
                                                             0
                                                             Begin DT/OT for AN/BYG-1 APB 19 on SSN 688/SEAWOLF/SSBN/SSGN/VA Class submarines.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $11K difference from previous fiscal year.
                                                    
                                                
                                                 
                                                     Information Assurance (IA)
                                                     
                                                         
                                                             3.590
                                                             0
                                                             Developed integration of IA Toolkit and continued IA Certification Testing on BYG-1 TI-18.

FY18 growth supports the identification and development of CYBERSAFE controls including the development of Cyber Conditions of Readiness (X, Y, Z), the implementation of Risk Management Framework (RMF), the execution of Cybersecurity Vulnerability Assessments and the addition of new of SPAWAR IT/IA standards (host level protection, boundary protection, security information, event management and more).  
Continued growth of Cyber Security efforts in support of CyberSafe implementation, RMF continuous monitoring, and implementation of SPAWAR IA Technical Authority Board (TAB) standards.
                                                        
                                                    
                                                     
                                                         
                                                             7.474
                                                             0
                                                             Complete development integration of IA Toolkit and continue IA Certification Testing on BYG-1 TI-18. Develop
IA Toolkit and commence  IA certification Testing on BYG-1 TI-20. Continue RMF accreditations for various systems.
Cyber security efforts continue to grow due increasing interconnection complexity, more IP based traffic in future baselines, and implementation of Cyber Safe Controls.
                                                        
                                                         
                                                             8.117
                                                             0
                                                        
                                                         
                                                             8.117
                                                             0
                                                             Continue development of IA Toolkit and IA certification Testing on BYG-1 TI-20. Continue RMF accreditations for various systems.
Cyber security efforts continue to grow due increasing interconnection complexity, more IP based traffic in future baselines, and implementation of Cyber Safe Controls.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to increasing interconnection complexity, more IP based traffic in future baselines, and implementation of Cyber Safe Controls.
                                                    
                                                
                                                 
                                                     Unmanned Aerial System (UAS)
                                                     
                                                         
                                                             1.122
                                                             0
                                                             Continued Unmanned Aerial System development and integration efforts for 3 Submarine launched UAS (SLUAS).  Begin development and integration efforts for 21 inch Submarine launched UAS.
                                                        
                                                    
                                                     
                                                         
                                                             1.147
                                                             0
                                                             Continue Unmanned Aerial System development and integration efforts for 3 and 21 inch Submarine launched UAS.
                                                        
                                                         
                                                             2.193
                                                             0
                                                        
                                                         
                                                             2.193
                                                             0
                                                             Continue Unmanned Aerial System development and integration efforts for 3 and 21 inch Submarine launched UAS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Ramping up of Unmanned Aerial System (UAS) development and integration efforts for 3 and 21 inch Submarine launched UAS (SLUAS)to transition to full-rate production.
                                                    
                                                
                                                 
                                                     Common Infrastructure Services (CIS)
                                                     
                                                         
                                                             1.700
                                                             0
                                                             Initial funding for Common Infrastructure Services integrated Onboard Team Trainer - Master Controller & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool efforts as well as other common services within SWFTS.  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  FY18 consisted of one TI/APB baseline.
                                                        
                                                    
                                                     
                                                         
                                                             5.130
                                                             0
                                                             Continue funding for Common Infrastructure Services integrates Onboard Team Trainer - Master Controller (OBTT - MC) & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within SWFTS.  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  Common Information Subsystem development efforts begin under a new contract for APB 19 and continue on APB 17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS additional funding of this effort is required.
                                                        
                                                         
                                                             5.701
                                                             0
                                                        
                                                         
                                                             5.701
                                                             0
                                                             Continue funding for Common Infrastructure Services integrates Onboard Team Trainer - Master Controller & Command, Control, Computer and Intelligence Maintenance Tool/Inter-Subsystem Monitoring Tool (ISMT) efforts as well as other common services within SWFTS.  CIS will be an independent subsystem with its own software development and testing efforts, requiring additional funding to complete product delivery to platforms.  Common Information Subsystem (CIS) development efforts begin under a new contract for APB 19 and continue on APB 17 under the current Tactical Control System contract.  As additional software applications are migrated to CIS additional funding of this effort is required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Slight ramp up in funding due to increase in common services within SWFTS.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5420
                                                     SSN Combat Control Systems
                                                     
                                                         146.972
                                                         125.903
                                                         148.547
                                                         148.547
                                                         176.115
                                                         164.701
                                                         163.637
                                                         159.567
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN BA4 Ordinance Support & Equipment.  BLI 5420 SSN Combat Control Systems
                                             This budget integrates APBs developed by the advanced development community.
This program has been tailored in accordance with the new DoD5000 directive to incorporate annual MDA production reviews.
Advanced Processing Builds (APB) products associated with AN/BYG-1 Release-To-Fleet 3Q 2017, 3Q 2019 and 3Q 2021.
                                             AN/BYG-1 Submarine Combat and Payload Control System performance metrics for each Advanced Processor Build (APB) and Technology Insertion (TI) cycle are contained in the classified Capability Production Document (CPD) annex to the overarching system requirements as laid out in the Capabilities Development Document (CDD).  Each APB cycle receives an updated CPD based on fleet required capabilities.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     UAS increases above inflation in FY19 & FY20 to support transition of 3" SLUAS to full-rate production
                                                     
                                                         
                                                             AN/BYG-1 TECH INSERTION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS (GDAIS)
                                                             FAIR LAKES, VA
                                                             
                                                                 100.481
                                                                 
                                                                     4.628
                                                                     2017-10
                                                                
                                                                 
                                                                     9.623
                                                                     2018-10
                                                                
                                                                 
                                                                     9.628
                                                                
                                                                 
                                                                     9.628
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/BYG-1 TECH INSERTION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS (GDAIS)
                                                             PITTSFIELD, MA
                                                             
                                                                 41.994
                                                                 
                                                                     0.200
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AN/BYG-1 TECH INSERTION
                                                             C
                                                             CPIF
                                                             PROGENY (PCS)
                                                             MANASSAS, VA
                                                             
                                                                 3.643
                                                                 
                                                                     4.507
                                                                     2017-10
                                                                
                                                                 
                                                                     9.594
                                                                     2018-10
                                                                
                                                                 
                                                                     9.599
                                                                
                                                                 
                                                                     9.599
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GOVERNMENT ENGINEERING
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 84.978
                                                                 
                                                                     1.812
                                                                     2017-10
                                                                
                                                                 
                                                                     3.848
                                                                     2018-10
                                                                
                                                                 
                                                                     3.853
                                                                
                                                                 
                                                                     3.853
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             INFORMATION ASSURANCE
                                                             C
                                                             CPAF
                                                             PROGENY
                                                             MANASSAS, VA
                                                             
                                                                 39.337
                                                                 
                                                                     3.590
                                                                     2017-10
                                                                
                                                                 
                                                                     7.474
                                                                     2018-10
                                                                
                                                                 
                                                                     7.479
                                                                
                                                                 
                                                                     7.479
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UNMANNED AERIAL SYSTEM
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS
                                                             FAIR LAKES, VA
                                                             
                                                                 1.087
                                                                 
                                                                     0.214
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UNMANNED AERIAL SYSTEM
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 1.061
                                                                 
                                                                     0.445
                                                                     2017-10
                                                                
                                                                 
                                                                     0.675
                                                                     2018-10
                                                                
                                                                 
                                                                     1.699
                                                                
                                                                 
                                                                     1.699
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             UNMANNED AERIAL SYSEM
                                                             C
                                                             CPIF
                                                             PROGENY (PCS)
                                                             MANASSAS, VA
                                                             
                                                                 0.424
                                                                 
                                                                     0.463
                                                                     2017-10
                                                                
                                                                 
                                                                     0.472
                                                                     2018-10
                                                                
                                                                 
                                                                     0.481
                                                                
                                                                 
                                                                     0.481
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     PB20: HARPOON PLATFORM INTEGRATION ADD.  
-Funds transfer from PMA 201 to NAVSEA for Submarine Launched Harpoon Platform Integration efforts.
                                                     
                                                         
                                                             APB SOFTWARE INTEGRATION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS (GDAIS)
                                                             FAIRLAKES, VA
                                                             
                                                                 88.713
                                                                 
                                                                     7.446
                                                                     2017-10
                                                                
                                                                 
                                                                     7.594
                                                                     2018-10
                                                                
                                                                 
                                                                     7.606
                                                                
                                                                 
                                                                     7.606
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APB SOFTWARE INTEGRATION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS
                                                             PITTSFIELD, MA
                                                             
                                                                 27.850
                                                                 
                                                                     0.272
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APB SOFTWARE INTEGRATION
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 58.834
                                                                 
                                                                     4.765
                                                                     2017-10
                                                                
                                                                 
                                                                     4.860
                                                                     2018-10
                                                                
                                                                 
                                                                     4.862
                                                                
                                                                 
                                                                     4.862
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APB SOFTWARE INTEGRATION
                                                             C
                                                             CPAF
                                                             LOCKHEED MARTIN (LM-MSS)
                                                             MANASSAS, VA
                                                             
                                                                 18.280
                                                                 
                                                                     3.672
                                                                     2017-10
                                                                
                                                                 
                                                                     3.745
                                                                     2018-10
                                                                
                                                                 
                                                                     3.749
                                                                
                                                                 
                                                                     3.749
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APB SOFTWARE INTEGRATION
                                                             C
                                                             CPFF
                                                             PROGENY (PCS)
                                                             MANASSAS, VA
                                                             
                                                                 5.078
                                                                 
                                                                     4.705
                                                                     2017-10
                                                                
                                                                 
                                                                     4.799
                                                                     2018-10
                                                                
                                                                 
                                                                     4.803
                                                                
                                                                 
                                                                     4.803
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SOFTWARE DEVELOPMENT
                                                             Various
                                                             VARIOUS
                                                             VARIOUS:Not Specified
                                                             
                                                                 54.158
                                                                 
                                                                     2.329
                                                                     2017-10
                                                                
                                                                 
                                                                     2.375
                                                                     2018-10
                                                                
                                                                 
                                                                     2.380
                                                                
                                                                 
                                                                     2.380
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             HARPOON PLATFORM INTEGRATION
                                                             C
                                                             CPFF
                                                             PROGENY
                                                             MANASSAS, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             DEVELOPMENT TEST & EVALUATION
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 38.062
                                                                 
                                                                     0.968
                                                                     2017-10
                                                                
                                                                 
                                                                     0.987
                                                                     2018-10
                                                                
                                                                 
                                                                     0.993
                                                                
                                                                 
                                                                     0.993
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS
                                                             FAIRLAKES, VA
                                                             
                                                                 10.132
                                                                 
                                                                     0.739
                                                                     2017-10
                                                                
                                                                 
                                                                     0.753
                                                                     2018-10
                                                                
                                                                 
                                                                     0.758
                                                                
                                                                 
                                                                     0.758
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION
                                                             C
                                                             CPIF
                                                             GENERAL DYNAMICS
                                                             PITTSFIELD, MA
                                                             
                                                                 4.236
                                                                 
                                                                     0.739
                                                                     2017-10
                                                                
                                                                 
                                                                     0.753
                                                                     2018-10
                                                                
                                                                 
                                                                     0.756
                                                                
                                                                 
                                                                     0.756
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST & EVALUATION
                                                             C
                                                             CPAF
                                                             PROGENY
                                                             MANASSAS, VA
                                                             
                                                                 2.313
                                                                 
                                                                     0.483
                                                                     2017-10
                                                                
                                                                 
                                                                     0.492
                                                                     2018-10
                                                                
                                                                 
                                                                     0.495
                                                                
                                                                 
                                                                     0.495
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             OPERATIONAL TEST & EVALUATION
                                                             WR
                                                             COMOPTEVFOR
                                                             NORFOLK, VA
                                                             
                                                                 16.912
                                                                 
                                                                     0.820
                                                                     2017-10
                                                                
                                                                 
                                                                     0.836
                                                                     2018-10
                                                                
                                                                 
                                                                     0.839
                                                                
                                                                 
                                                                     0.839
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             PROGRAM MANAGEMENT SUPPORT
                                                             C
                                                             CPFF
                                                             VARIOUS
                                                             VARIOUS:Not Specified
                                                             
                                                                 25.935
                                                                 
                                                                     1.906
                                                                     2017-10
                                                                
                                                                 
                                                                     1.944
                                                                     2018-10
                                                                
                                                                 
                                                                     1.946
                                                                
                                                                 
                                                                     1.946
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604562N_0236_FILE3.PNG
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                                                             Acq Milestones: Annual MDA Program Review - FY18
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acq Milestones: Annual MDA Program Review - FY19
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acq Milestones: Annual MDA Program Review - FY20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acq Milestones: Annual MDA Program Review - FY21
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             APB I&T, Certification: APB-17: APB-17
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             APB I&T, Certification: APB-19: APB-19
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             APB I&T, Certification: APB-21: APB-21
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             APB I&T, Certification: APB-23: APB-23
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             APB I&T, Certification: APB-25: APB-25
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development, I&T Certification: TI-16: TI-16
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development, I&T Certification: TI-18: TI-18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development, I&T Certification: TI-20: TI-20
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development, I&T Certification: T-22: TI-22
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development, I&T Certification: TI-24: TI-24
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: AN/BYG-1: APB-17 DT/OT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: AN/BYG-1: APB-19 DT/OT
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: AN/BYG-1: APB-21 DT/OT
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: AN/BYG-1: APB-23 DT/OT
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             19.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             19.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project Unit 9999: 

FY19 congressional adds provide funding to increase Submarine Launched Unmanned Aerial System ($4.5M), SBIR Technology Insertion ($10M) and Submarine Tactical Warfare System efforts ($5M).

Provides funding to continue Submarine Launched Unmanned Aerial Systems (SLUAS) development, development and employment of TI16 APB17 BYG-1 software with virtualization, containerized on expandable micro-blade servers (BYG-1 Virtual Twin) and the development and employment of all baselines of Common Weapon Launcher (CWL) software with virtualization on standard COTS hardware.  


Funding provided for Submarine Warfare Federated Tactical System (SWFTS) TI18 APB19 Cybersecurity Tool Kit (CSTK) rapid deployment of increased cyber resiliency tools and automation.  Funding will allow for cybersecurity improvement to be developed and fielded to SSN and SSBN platforms sooner and improve overall cyber resilience through improved tools and automation improvements.

Funding provides for improvements and increase reliability within APB17 baseline, security improvements in BYG-1 data to support recent cyber changes and future payload interfaces.  Also provides funding for increased capability within OBTT into APB17 baseline to allow additional operational training functionality and increase interface capability between user and machine.

Execute BYG-1 Virtual Twin:
-Selection of BYG-1 Virtual Twin Hardware, virtualization, and containerization technology
-Full virtualization of TI16 APB17 BYG-1
-Containerization of TI16 APB17 BYG-1 subsystems into applications.
-Full test program on BYG-1 Virtual Twin using ATRT

Execute Common Weapon Launcher (CWL) Virtual Test Bed
-Full virtualization of TI16APB17 BYG-1
-Full test program on CWL Test Bed
-Final Delivery to Government.
                                             
                                                 
                                                     Submarine Launched Unmanned Aerial System
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.500
                                                         Begin development and procurement of two shipsets (24 units) of Blackwing to support Initial Operating Capability in FY20.

Begin development and procurement of five shipsets (60 units) of Hammerhead Spiral 1 Canisters to support Initial Operating Capability in FY20.

Begin development of Interface Control Document (ICD), manufacturability improvements (to lower unit costs), and design of expansion of internal space to house larger UAV.

Begin design and implementation of capability and interface requirements for submarine launch.
                                                    
                                                
                                                 
                                                     SBIR Technology Insertion
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Develop a containerized/virtualized BYG-1 Baseline on expandable micro-blade servers. Begin install configuration as tempalt to perform demonstration of reduced SWAP, configurable BYG-1.  Develop a containerized/virtualized BYG-1 Baseline and SPEAR test tool.  Begin building Test Bay as a service, associated security and demonstrate automated, remote testing capability via WAIF.

Develop and employ all baselines of CWL software with virtualization on standard COTS hardware.

Begin development and procurement of an SWFTS APB19 Cybersecurity Tool Kit (CSTK) Improvement to support Initial Operating Capability in FY20.
                                                    
                                                
                                                 
                                                     Submarine Tactical Warfare System
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Begin Phase 1 Command Applications and Platform (CAAP) implementation development and integration of Augmented Intelligence (AI) into BYG-1 to enhance ability to recognize and respond to changes in risk factors such as collision and counter detection.

Begin and complete ISMT development and integration into APB-17 baseline. Begin ISMT development and integration of ISMT into APB-19 baseline.
                                                    
                                                
                                            
                                             Once developed, these modernization upgrades will be part of the TI/APB software baselines, utilizing the same Acquisition Strategy as the Tactical Warfare System.
The program budget integrates APBs developed by the advanced development community.
This program has been tailored in accordance with the new DoD5000 directive to incorporate annual MDA production reviews.
Advanced Processing Builds (APB) products associated with AN/BYG-1 Release-To-Fleet 3Q 2017, 3Q 2019 and 3Q 2021.

Near term:  Continued refinement of the AWESUM AUR with improvements in reliability, maturity of design, IA compliance and compatibility with the Common Communications solution being developed with PMS 425 and SEA 073.
Far term:  Within Five years, leveraging the discovery from near term efforts and achieving actual feedback from fleet operations, the Program expects to submit a RFP to best produce the next generation of AUR development and system employment. 
SLUAS Controller modernization upgrades will be incorporated into the TI/APB software baselines, utilizing the same Acquisition Strategy as the Tactical Warfare System for BYG-1.
This program has been tailored in accordance with the new DoD 5000 directive to incorporate annual MDA production reviews.
                                             AN/BYG-1 Submarine Combat and Payload Control System performance metrics for each Advanced Processor Build (APB) and Technology Insertion (TI) cycle are contained in the classified Capability Production Document (CPD) annex to the overarching system requirements as laid out in the Capabilities Development Document (CDD).  Each APB cycle receives an updated CPD based on Fleet required capabilities.

In transition from the JCTD, initial Key Performance Parameters and Key Attributes are contained in the Functional Requirements Document, as established by COMPSUBPAC and modified by OPNAV N97.
In establishing the Program of Record, a Performance Specification and a Capability Production Document (CPD) are being developed.

AN/BYG-1 Submarine Combat and Payload Control System performance metrics for each Advanced Processor Build (APB) and Technology Insertion (TI) cycle are contained in the classified CPD annex to the overarching system requirements as laid out in the Capabilities Development Document (CDD). Each APB cycle receives an updated CPD based on Fleet required capabilities.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             BYG-1 Virtual Twin
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.250
                                                            
                                                        
                                                         
                                                             CWL Virtual Test Bed
                                                             TBD
                                                             Progeny
                                                             Manassas, Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             SPEAR & Continuous Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.800
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Blackwing Shipset
                                                             C
                                                             CPFF
                                                             AeroVironment
                                                             Simi Valley, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Hammerhead Shipset
                                                             C
                                                             CPFF
                                                             Sparton
                                                             DeLeon Springs, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Hammerhead Cannister Improvements
                                                             C
                                                             CPFF
                                                             Sparton
                                                             DeLeon Springs, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             TBD - DIU Award
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.900
                                                            
                                                        
                                                         
                                                             Integrated Systems Monitoring Tool (ISMT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.110
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.110
                                                            
                                                        
                                                         
                                                             On-Board Team Trainer (OBTT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Phase 1 CAAP Implementation
                                                             C
                                                             CPFF
                                                             Assett
                                                             Manassas, Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                         
                                                             SWFTS APB19 Cybersecurity Tool Kit
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             BYG-1 Virtual Twin
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             CWL Test Bed
                                                             TBD
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             SPEAR & Continuous Integration
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Integrated Systems Monitoring Tool (ISMT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.374
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.374
                                                            
                                                        
                                                         
                                                             Security Classification Guide
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.090
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             Phase 1 CAAP Implementation
                                                             C
                                                             CPFF
                                                             Assett
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.350
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.350
                                                            
                                                        
                                                         
                                                             SWFTS APB19 Cybersecurity Tool Kit
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             BYG-1 Virtual Twin
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             CWL Test Bed
                                                             TBD
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             SPEAR & Continuous Integration
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             TBD - DIU Award
                                                             C
                                                             CPFF
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Integrated Systems Monitoring Tool (ISMT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.143
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.143
                                                            
                                                        
                                                         
                                                             On-Board Team Trainer (OBTT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.205
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.205
                                                            
                                                        
                                                         
                                                             Phase 1 CAAP Implementation
                                                             C
                                                             CPFF
                                                             Assett
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.850
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.850
                                                            
                                                        
                                                         
                                                             SWFTS APB19 Cybersecurity Tool Kit
                                                             C
                                                             BA
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             BYG-1 Virtual Twin
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             CWL Test Bed
                                                             TBD
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             SPEAR & Continuous Integration
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Blackwing Shipset
                                                             C
                                                             CPFF
                                                             AeroVironment
                                                             Simi Valley, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Hammerhead Shipset
                                                             C
                                                             CPFF
                                                             Sparton
                                                             DeLeon Springs, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Integrated Systems Monitoring Tool (ISMT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Security Classification Guide
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.020
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.020
                                                            
                                                        
                                                         
                                                             On-Board Team Trainer (OBTT)
                                                             C
                                                             CPFF
                                                             Rite Solutions
                                                             Middletown, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Phase 1 CAAP Implementation
                                                             C
                                                             CPFF
                                                             Assett
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             SWFTS APB19 Cybersecurity Tool Kit
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.258
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.258
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604562N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             SBIR Technology: CSTK I&T, Certification: CSTK APB19
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SBIR Technology: CSTK I&T, Certification: CSTK APB21
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             SBIR Technology: Commons Weapons Launcher (CWL) Virtual Test Bed
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SBIR Technology: BYG-1 Virtual Twin
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SBIR Technology: IDT SPEAR Continuous Integration
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Tactical Warfare System: Command Applications And Platform (CAAP)  Phase 1 - Start & Delivery
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Launched Unmanned Aerial System: SLUAS Blackwing Shipset Procurement
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Launched Unmanned Aerial System: SLUAS Hammerhead Shipset Procurement
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Launched Unmanned Aerial System: SLUAS Hammerhead Canister Improvements
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Launched Unmanned Aerial System: SLUAS Defense Innovation (DIU) Evolutionary Development
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604567N
                                 Ship Contract Design/ Live Fire T&E
                                 134
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     728.968
                                     65.857
                                     71.062
                                     46.809
                                     46.809
                                     61.547
                                     55.036
                                     55.612
                                     56.726
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $1.251 million to account for the availability of prior year execution balances. 

This Program Element (PE) directly supports the Navy's Shipbuilding Plan by providing for the development of engineering, programmatic and acquisition documentation including ship specifications (including performance specifications) and contractual documentation associated with acquisition of Navy ships. This PE also supports the Congressionally mandated Live Fire Test and Evaluation (LFT&E) program for new ship designs.

Contract Design has traditionally been the engineering development of the technical and contractual definition of the ship design (including ship specifications and drawings) to a level of detail sufficient for shipbuilders to make a sound estimate of the construction cost and schedule. Additionally, the contract design package developed under this PE has provided the technical baseline from which the Navy selects the shipbuilder who then develops the detail design package required to support the construction and eventual delivery of the ship. This PE also supports the development of design methodologies/tools which facilitate and optimize the transition from ship design documents to efficient production of new ships and ship conversions, and supports engineering planning and ship affordability studies.

Under Acquisition Reform for new design ships, traditional distinct phasing of the design process has been replaced with a continuous concurrent engineering Integrated Product and Process Development (IPPD) process extending through and after contract award. This serves to maintain the focus of multi-discipline teams consisting of the government,
shipbuilder, system programs, and suppliers. Government/Industry Integrated Product Team(s) (IPTs) will utilize the IPPD process to develop the design in an Integrated Product and Data Environment (IPDE). The design approach is part of an acquisition strategy that is based on commercial practices and incorporates a phased technical definition.
                                 
                                     
                                         67.166
                                         60.062
                                         59.688
                                         59.688
                                    
                                     
                                         65.857
                                         71.062
                                         46.809
                                         46.809
                                    
                                     
                                         -1.309
                                         11.000
                                         -12.879
                                         -12.879
                                    
                                     
                                         
                                             11.000
                                        
                                         
                                             -1.779
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -12.526
                                                     -12.526
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.002
                                                     0.000
                                                     -0.353
                                                     -0.353
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     0.468
                                                
                                            
                                        
                                    
                                     FY18:
PROJ 9999 CONG ADD for Maritime Prepositioning Force (Future):  Transfer from NDSF (+$0.468M)

FY19:
PROJ 9999 CONG ADD for DDG 51 Advance Degaussing Mine Protection System Retrofit (+$5.000M)
PROJ 9999 CONG ADD for Planning to Support FY 2021 Award of LHA-9 (+$6.000M)

FY20:
PROJ 1803 FY 2020 funding request was reduced by $1.251 million to account for the availability of prior year execution balances.  
PROJ 2465 rephased $7.535M from FY 2020 to FY 2021 due to the delay of the F-35B Follow-on Operational Test and Evaluation (FOT&E) event.
                                
                                 
                                     
                                         1803
                                         Ship Contract Design
                                         
                                             135.011
                                             3.811
                                             3.111
                                             1.939
                                             1.939
                                             4.033
                                             3.850
                                             3.411
                                             3.477
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             DDG Modernization:
The major effort is the engineering development of the technical and contractual definition of the ship's design (e.g. ship specifications and drawings), with sufficient details for the planning yard to make a sound estimate of cost and schedule. It also serves as the technical definition from which the planning yard develops the detailed design and testing package required to build and test the ship. It provides the Navy with a digital, ship design knowledge base, including lessons learned, required to ensure that a proper development, analysis and evaluation can be conducted of any current or future planned. 

Another area this project funds is the development of specific Navy ship criteria and standards for newly developed technologies. Additionally, as new laws are passed, new safety regulations and environmental criteria are developed and other legal/Congressional requirements identified, this project funds the translation into Navy ship design criteria
and standards. This project also funds the translation of the traditional Ship Specifications into performance-based criteria, which supports the development of design methodologies/tools which facilitate and optimize the transition from ship design documents to ship alterations. This project also supports ship survivability studies, superstructure integrity analysis, developmental and operational testing, gun weapon system software integration and next generation Machinery Control System (MCS) software integration.

Expeditionary Sea Base (ESB) (formerly MLP AFSB)
Funds the performance specification development and Dynamic Interface Testing for various airframes as part of the ESB Special Operations Forces (SOF) Backfit.
                                             
                                                 
                                                     Ship Contract Design
                                                     
                                                         
                                                             2.199
                                                             0
                                                             Continued ship design and alteration development for superstructure cracking/aluminum sensitization and HM&E network upgrades in CG's and for DDG 51 Flt IIA ship design to include development of structural reliability and other alterations to include machinery control systems improvements, Service life extension and structural work on CG and the MCS work on DDG in FY 18.
                                                        
                                                    
                                                     
                                                         
                                                             3.111
                                                             0
                                                             Continue ship design and alteration development for service life extension and HM&E network upgrades in CG 47 and for DDG 51 Flt IIA ship design to include development of structural reliability and other alterations to include machinery control systems improvements in FY 19.
                                                        
                                                         
                                                             1.939
                                                             0
                                                        
                                                         
                                                             1.939
                                                             0
                                                             Continue ship design and alteration development for service life extension and HM&E network upgrades in CG 47 and for DDG 51 Flt IIA ship design to include development of structural reliability and other alterations to include machinery control systems improvements in FY 20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was reduced to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     ESB
                                                     
                                                         
                                                             1.612
                                                             0
                                                             Completed ESB FOT&E. Completed ESB 4 final reporting.  Completion of certification testing and Unmanned Aerial System (UAS) Test plans.  Conducted C4I Test events and Dynamic Interface (DI) testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 0900
                                                     DDG Mod
                                                     
                                                         592.644
                                                         462.908
                                                         566.140
                                                         566.140
                                                         555.525
                                                         812.338
                                                         1042.482
                                                         1107.075
                                                         2558.665
                                                         10388.593
                                                    
                                                
                                                 
                                                     OPN 0960
                                                     CG Mod
                                                     
                                                         299.088
                                                         268.509
                                                         193.990
                                                         193.990
                                                         135.490
                                                         54.116
                                                         5.079
                                                         5.180
                                                         0.000
                                                         3850.890
                                                    
                                                
                                            
                                             Continuing systems and software development for both development models and production machinery control units at Land Based Engineering Sites.
                                             CG:
Aluminum sensitization study to determine the lifetime until sensitization for aluminum alloys and stress and buckling analysis of the CG 47 Class ship structure, and develop proposed fatigue fixes in the high stress areas to produce a technical report with modifications or improvements to the ship that may be necessary to preclude cracking in the areas of concern. Evaluation of composite patch and development of composite patch installation procedures as a method for repairing cracks. Development of ultrasonic impact treatment guidance as a method for repairing cracks.  Evaluation of different coating that can prevent cracking and different aluminum alloys that are sensitization resistant. Additionally, review and track distributed services margins, predict future system loads, develop technical reports and make recommendation to ensure reaching hull service life. 

DDG Modernization:
Efforts for DDG Mod include design and development for next generation MCS software integration. 

ESB:  Completion of Certification Testing including Dynamic Interface Testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CG Mod Electronics Systems Eng
                                                             C
                                                             CPAF
                                                             Lockheed
                                                             Martin, Moorestown, NJ
                                                             
                                                                 17.413
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DON Energy Initiative - OEM
                                                             C
                                                             FPIF
                                                             L-3 Maritime Systems
                                                             Leesburg, VA
                                                             
                                                                 34.857
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 34.857
                                                            
                                                        
                                                         
                                                             DON Energy Initiative
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 3.629
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.629
                                                            
                                                        
                                                         
                                                             Engineering Development and Design
                                                             Various
                                                             COTF/NAVAIR/NSWCCD/NSWCDD/NSWCPC/NSWCPHD/NSWCSSES
                                                             DC/MD/PA/CA
                                                             
                                                                 1.085
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.085
                                                            
                                                        
                                                         
                                                             Preliminary and Contract Design
                                                             C
                                                             FPIF
                                                             NASSCO
                                                             San Diego, CA
                                                             
                                                                 6.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.500
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             C
                                                             CPIF
                                                             L-3 Maritime Systems
                                                             Leesburg, VA
                                                             
                                                                 6.911
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.911
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             C
                                                             CPAF
                                                             Rolls Royce
                                                             Walpole, MA
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             C
                                                             CR
                                                             General Atomics
                                                             San Diego, CA
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             C
                                                             CPAF
                                                             Herren Engineering
                                                             Alexandria, VA
                                                             
                                                                 0.600
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             C
                                                             CPAF
                                                             Syntek
                                                             Arlington, VA
                                                             
                                                                 0.099
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.099
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Hybrid Electric Drive
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 8.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 4.376
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDGM Program/ Engineering Spt
                                                             Various
                                                             SUPSHIP/BATH
                                                             Bath, ME
                                                             
                                                                 3.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             C
                                                             CPAF
                                                             CSC/BAE
                                                             Hampton, VA
                                                             
                                                                 4.713
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             WR
                                                             SPAWARSYSCEN
                                                             Charleston, SC
                                                             
                                                                 2.004
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CGM Program / Engineering Spt
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.617
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CGM Program / Engineering Spt
                                                             C
                                                             CPAF
                                                             JJMA/ALION
                                                             Washington, DC
                                                             
                                                                 2.947
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             C
                                                             CPAF
                                                             Lockheed Martin
                                                             Moorestown, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 2.889
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             CSC
                                                             Washington DC
                                                             
                                                                 0.085
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.085
                                                            
                                                        
                                                         
                                                             CGM/DDG Program / Engineering Spt
                                                             WR
                                                             COMPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.420
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDGM/HED Program / Engineering Spt
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 4.900
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDGM Program / Engineering Spt
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 4.682
                                                                 
                                                                     0.527
                                                                     2018-01
                                                                
                                                                 
                                                                     0.746
                                                                     2019-01
                                                                
                                                                 
                                                                     0.457
                                                                
                                                                 
                                                                     0.457
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 6.412
                                                            
                                                        
                                                         
                                                             HED Program / Engineering Spt
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             HED
                                                             C
                                                             CPAF
                                                             L-3 Maritime Systems
                                                             Leesburg, VA
                                                             
                                                                 1.048
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CG Program / Engineering Spt
                                                             WR
                                                             NSWC/BETHESDA
                                                             Bethesda, MD
                                                             
                                                                 9.640
                                                                 
                                                                     0.329
                                                                     2018-01
                                                                
                                                                 
                                                                     0.466
                                                                     2019-01
                                                                
                                                                 
                                                                     0.285
                                                                
                                                                 
                                                                     0.285
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CG Program / Engineering Spt
                                                             Various
                                                             SUPSHIP/PASCAGOULA
                                                             Pascagoula, MS
                                                             
                                                                 4.736
                                                                 
                                                                     0.180
                                                                     2018-06
                                                                
                                                                 
                                                                     0.255
                                                                     2019-06
                                                                
                                                                 
                                                                     0.156
                                                                
                                                                 
                                                                     0.156
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CG Program / Engineering Spt
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 0.681
                                                                 
                                                                     0.840
                                                                     2018-01
                                                                
                                                                 
                                                                     1.189
                                                                     2019-01
                                                                
                                                                 
                                                                     0.762
                                                                
                                                                 
                                                                     0.762
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.472
                                                            
                                                        
                                                         
                                                             DDG/CGM Program / Engineering Spt
                                                             C
                                                             CPFF
                                                             John Hopkins University
                                                             Laurel, MD
                                                             
                                                                 1.300
                                                                 
                                                                     0.322
                                                                     2018-04
                                                                
                                                                 
                                                                     0.455
                                                                     2019-04
                                                                
                                                                 
                                                                     0.279
                                                                
                                                                 
                                                                     0.279
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 2.356
                                                            
                                                        
                                                         
                                                             ESB
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.663
                                                                 
                                                                     1.613
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.276
                                                            
                                                        
                                                         
                                                             NAVSEA Boundary Defense Capability
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.995
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.995
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_1803_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1803
                                                     
                                                         
                                                             Ship Contract Design: CGM Baseline 4 Mod Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: CG Class Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: DDG Technical Insertion 16 Mod Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: DDG FLT IIA Mod Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: CG Deliveries (CG 59,61,62,63-73)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: DDGM Deliveries (DDG 61,80,81,84,87)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: DDG Class Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design:  ESB SOF Testing (incl Dynamic Interface Testing)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Ship Contract Design: ESB FOT&E
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2465
                                         LHA(R) FLT Design and Total Ship Integration
                                         333
                                         
                                             259.734
                                             8.135
                                             6.841
                                             2.311
                                             2.311
                                             13.462
                                             6.060
                                             6.177
                                             6.300
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides the contract design, development and testing efforts for the Amphibious Assault Ship Replacement Program LHA(R). The LHA(R) is a ship construction program designed to: (1) provide a functional replacement for the Amphibious Assault Ships which reached the end of their extended service lives (2) be a key platform in the Amphibious Readiness Group (ARG) of the future and (3) provide for an affordable and sustainable amphibious ship development program. LHA(R) ships will provide forward presence and power projection as an integral part of Joint, inter-agency, and multi-national maritime expeditionary forces. Additionally, LHA(R) will be designed to operate for sustained periods in transit to and operations in an Amphibious Objective Area to include the embarkation, deployment, and landing of a Marine Landing Force in an assault by helicopters and tilt rotors (MV-22) supported by Joint Strike Fighters (F-35B).
                                             
                                                 
                                                     LHA (R) FLT 0 Design and Total Ship Integration - LHA 6
                                                     
                                                         
                                                             1.295
                                                             0
                                                             LHA 6 Completed Final Vulnerability Assessment Report (VAR).
LHA 6 Completed Operational Test and Evaluation (OT&E).
                                                        
                                                    
                                                     
                                                         
                                                             1.064
                                                             0
                                                             LHA 6 Complete LHA Class Reliability Maintainability and Availability (RMA).
                                                        
                                                         
                                                             0.090
                                                             0
                                                        
                                                         
                                                             0.090
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to rephasing requirements for the F-35B Follow-on Operational Test and Evaluation (FOT&E) event to FY 2021.
                                                    
                                                
                                                 
                                                     LHA (R)  FLT 1 Design and Total Ship Integration - LHA 8
                                                     
                                                         
                                                             6.840
                                                             0
                                                             LHA 8 Continued Vulnerability Assessment Report (VAR).
LHA 8 Continued Enterprise Air Search Radar (EASR) integration efforts.
LHA 8 Continued Operational Test & Evaluation preparation for Operational Assessment (OA).
                                                        
                                                    
                                                     
                                                         
                                                             5.777
                                                             0
                                                             LHA 8 Initiate Reliability Maintainability Availability (RMA) analysis.
LHA 8 Continue Vulnerability Assessment Report.
LHA 8 Continue Enterprise Air Search Radar integration efforts.
LHA 8 Continue Operational Test & Evaluation preparation for Operational Assessment.
                                                        
                                                         
                                                             2.221
                                                             0
                                                        
                                                         
                                                             2.221
                                                             0
                                                             LHA 8 Complete Enterprise Air Search Radar integration efforts.
LHA 8 Continue Reliability Maintainability Availability analysis.
LHA 8 Continue Vulnerability Assessment Report.
LHA 8 Continue Operational Test & Evaluation preparation for Operational Assessment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease primarily associated with Enterprise Air Search Radar ramping down to final test analysis and refinement of drawings, and, reduction of test requirements.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/3041
                                                     LHA (R) Ships
                                                     
                                                         1725.127
                                                         375.100
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         170.602
                                                         1617.834
                                                         1937.964
                                                         14366.692
                                                    
                                                
                                            
                                             LHA 6 Advanced Procurement and Long Lead Time Material was awarded on a sole source basis to Huntington Ingalls Inc., formerly Northrop Grumman Shipbuilding, on 15 July 2005; LHA 6 Detail Design and Construction (DD&C) was awarded on 1 June 2007.  The Advance Procurement and Long Lead Time Material efforts were subsumed by the Fixed Price Incentive, Firm Target DD&C contract. 

LHA 7 Advanced Procurement and Long Lead Time Material was awarded on a sole source basis to Huntington Ingalls Inc., formerly Northrop Grumman Shipbuilding, on 30 June 2010; LHA 7 DD&C was awarded on 31 May 2012.  The Advanced Procurement and Long Lead Time Material efforts were subsumed by the Fixed Price Incentive, Firm Target DD&C contract.

LHA 8 Planning, Advanced Engineering and Procurement of Long Lead Time Material (LLTM) for an LHA Replacement (LHA(R)) Flight 1 Amphibious Assault Ship was awarded on a competitive basis to Huntington Ingalls Inc. on 30 June 2016.  The option for LHA 8 Detail Design and Construction was awarded on 16 June 2017. The Planning, Advanced Engineering and Procurement of Long Lead Time Material (LLTM) efforts were subsumed into this Fixed Price Incentive, Firm Target DD&C contract option.

LHA 9 Acquisition Strategy is in development.
                                             Successfully achieve Initial Operational Capability, successfully complete Operational Test and Milestone Reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Ship Design
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 97.905
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 97.905
                                                            
                                                        
                                                         
                                                             Ship Design
                                                             C
                                                             CPFF
                                                             HII
                                                             Pascagoula, MS
                                                             
                                                                 5.009
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.009
                                                            
                                                        
                                                         
                                                             Ship Design
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 44.087
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 44.087
                                                            
                                                        
                                                         
                                                             Special Studies
                                                             WR
                                                             NSWC
                                                             Panama City, FL
                                                             
                                                                 4.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Technical Engineering Services
                                                             Various
                                                             NSWC
                                                             Various
                                                             
                                                                 2.300
                                                                 
                                                                     4.251
                                                                     2017-12
                                                                
                                                                 
                                                                     3.316
                                                                     2018-12
                                                                
                                                                 
                                                                     1.197
                                                                
                                                                 
                                                                     1.197
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             MIPR
                                                             JITC
                                                             Fort Huachuca, AZ
                                                             
                                                                 4.559
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.559
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             OPTEVFOR/MCOTEA/NAVSUP
                                                             Norfolk, VA/Quantico, VA
                                                             
                                                                 21.381
                                                                 
                                                                     1.045
                                                                     2017-12
                                                                
                                                                 
                                                                     1.029
                                                                     2018-12
                                                                
                                                                 
                                                                     0.481
                                                                
                                                                 
                                                                     0.481
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 62.672
                                                                 
                                                                     2.785
                                                                     2017-12
                                                                
                                                                 
                                                                     2.408
                                                                     2018-12
                                                                
                                                                 
                                                                     0.548
                                                                
                                                                 
                                                                     0.548
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Follow-on Operational Test and Evaluation
                                                             WR
                                                             OPTEVFOR / MCOTEA
                                                             Norfolk, VA / Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 16.247
                                                                 
                                                                     0.054
                                                                     2017-12
                                                                
                                                                 
                                                                     0.083
                                                                     2018-12
                                                                
                                                                 
                                                                     0.080
                                                                
                                                                 
                                                                     0.080
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVSEA Travel
                                                             Washington, DC
                                                             
                                                                 0.763
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.005
                                                                     2018-12
                                                                
                                                                 
                                                                     0.005
                                                                
                                                                 
                                                                     0.005
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Defense Acquisition Workforce
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.011
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.011
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_2465_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2465
                                                     
                                                         
                                                             LHA (R) FLT Design and Total Ship Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3108
                                         CVN 80 Total Ship Integration
                                         223
                                         
                                             30.231
                                             32.161
                                             31.563
                                             23.941
                                             23.941
                                             25.105
                                             25.703
                                             26.218
                                             26.745
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Development and related testing of CVN 78 Class aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design capabilities not currently feasible. This project also funds the Contract Design efforts for the CVN 80. This project transitions the minimum sustaining technologies required to address obsolescence, critical survivability shortfalls as identified in CVN 78 Class testing, future requirements, and technologies which did not mature in time to support the CVN 78 or CVN 79. All systems developed in this project have the potential to support emerging requirements and other promising system technologies for insertion into new aircraft carrier designs. The emphasis is directed toward developing ship hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and components to maintain aircraft carrier affordability, manpower requirements, survivability, and operational capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers. This project also encompasses those tasks required to support CVN 80 procurement, including, but not limited to engineering support, programmatic and program support, modeling and simulation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment.
                                             
                                                 
                                                     Enterprise Radar Suite (ERS)
                                                     
                                                         
                                                             8.967
                                                             0
                                                             Continued conducting / preparing risk reduction studies / reports, to include management of a risk / opportunity database to support future-decision making. Continued conducting technology assessment studies. Continued execution of Requirements Engineering and Architecture, including maintaining a radar specification traceability matrix to the CVN ORD and maintenance of a new CVN Warfare System architecture. Continued to conduct ship integration studies for Government Furnished Information (GFI) vetting, tracking and delivery. Continued conducting onboard and off-board Electromagnetic Interference / Control (EMI / EMC) studies due to the new radar sensor. Continue analyzing / performing integrated topside design due to new radar sensor. Continued conducting power interface trade studies based upon radar prime power requirement and conducted trade studies to analyze platform power against transformer design and platform power against cost of ship modification. Continued conducting system integration studies related to the Test & Evaluation Master Plan (TEMP): platform impacts and updates to the TEMP; cybersecurity analysis; Information Support Plan (ISP) updates supporting Net Ready Key Performance Parameter (KPP). Continued conducting Reliability, Maintainability and Availability (RMA) and integrated logistics support (ILS) studies, to include trade studies and identification of investment opportunities / requirements. Continued preparing / updating acquisition support documents and cost estimates.  Continued operation of the Integrated Product Team to include vendor, shipbuilder and Government.  Participated in Enterprise Air Surveillance Radar Developmental Test Phase 2 Test Readiness Review.
                                                        
                                                    
                                                     
                                                         
                                                             8.620
                                                             0
                                                             Continue conducting / preparing risk reduction studies / reports, to include management of a risk / opportunity database to support decision making. Continue conducting technology assessment studies. Continue execution of Requirements Engineering and Architecture, including maintaining a radar specification traceability matrix to the CVN ORD and maintenance of a new CVN Warfare System architecture. Continue to conduct ship integration studies for GFI vetting, tracking and delivery. Continue conducting onboard and off-board Electromagnetic Interference / Control (EMI / EMC) studies due to the new radar sensor suite. Continue analyzing / performing integrated topside design due to new radar sensor suite.  Continue conducting power interface trade studies based upon radar prime power requirement and conduct trade studies to analyze platform power against transformer design and platform power against cost of ship modification. Continue conducting system integration studies related to the TEMP; platform impacts & updates to TEMP; cybersecurity analysis; and ISP updates supporting Net Ready KPP. Continue conducting RMA and ILS studies, to include trade studies and identification of investment opportunities / requirements. Continue preparing / updating acquisition support documents and cost estimates. Continue operation of the Integrated Product Team to include vendor, shipbuilder and Government.  Participate in Preliminary and Critical Design Reviews of Warfare System elements.
                                                        
                                                         
                                                             5.566
                                                             0
                                                        
                                                         
                                                             5.566
                                                             0
                                                             Continue conducting / preparing risk reduction studies / reports, to include management of a risk / opportunity database to support decision making. Continue to maintain a radar specification traceability matrix to the CVN ORD and maintenance of a new CVN Warfare System architecture. Continue to conduct ship integration studies for GFI vetting, tracking and delivery. Continue conducting onboard and off-board EMI / EMC studies due to new the radar sensor suite. Continue analyzing / performing integrated topside design due to the new radar sensor suite. Continue conducting power interface trade studies based upon radar prime power requirement and conduct trade studies to analyze platform power against transformer design and platform power against cost of ship modification.  Start ERS integration testing with the Combat System. Continue conducting system integration studies related to the TEMP; platform impacts & updates to TEMP; cybersecurity analysis. Continue conducting RMA and ILS studies, to include trade studies and identification of investment opportunities / requirements. Continue preparing / updating acquisition support documents and cost estimates. Continue operation of the Integrated Product Team to include vendor, shipbuilder and Government.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to planned phasing of requirements.
                                                    
                                                
                                                 
                                                     CVN 78 Class Design for Affordability (DFA)
                                                     
                                                         
                                                             23.194
                                                             0
                                                             Completed feasibility and tradeoff studies on new and modified shipboard systems and equipment that will reduce CVN 80 end cost.  Completed various FORD Class cost reduction DFA initiatives.  Completed, implemented, and continued to develop cost-saving initiatives, game changers, business case analyses, and DFA initiatives that will drive affordability into the carrier program.  Successfully completed various CVN 80-specific engineering calculations and technical analysis in the areas of technical performance measures; system component calculations; environmental safety and health; human factors engineering; survivability and vulnerability; automation systems software; shock and vibration; and engineered components support.  Continued efforts to prove readiness for  Integrated Digital Shipbuilding (iDS) transformation through development of targeted pilots by improving visual work instruction development for deck plate utilization to drive efficiencies into future FORD Class Aircraft Carriers.
                                                        
                                                    
                                                     
                                                         
                                                             22.943
                                                             0
                                                             Continue conducting or supporting feasibility and tradeoff studies on new and modified shipboard systems and equipment.  Continue to discover and assess CVN 78 Class DFA initiatives. Continue development of cost-saving initiatives, game changers, business case analyses, and DFA initiatives to continue to drive affordability into the carrier program. Continue performing CVN 80-specific engineering calculations and technical analysis in the areas of technical performance measures; system component calculations; environmental safety and health, and human factors engineering; survivability and vulnerability; automation systems software; shock and vibration; and engineered components support.
                                                        
                                                         
                                                             18.375
                                                             0
                                                        
                                                         
                                                             18.375
                                                             0
                                                             Continue conducting and supporting feasibility and tradeoff studies on new and modified shipboard systems and equipment for FORD Class carriers.  Continue to discover and assess FORD Class DFA initiatives.  Continue development and implementation of cost-saving initiatives, game changers, business case analyses, and DFA initiatives that continue to drive affordability into the carrier program.  Continue performing CVN 80-specific engineering calculations and technical analysis.  Continue to support prototyping efforts for iDS transformation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to planned phasing of requirements.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     RDTEN / 0604112N
                                                     Project Units 2208, 4004, 9999
                                                     
                                                         82.549
                                                         83.121
                                                         121.310
                                                         121.310
                                                         99.418
                                                         72.213
                                                         69.704
                                                         54.440
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN / 0604501N
                                                     Project Unit 3236 Advanced Radar Technology
                                                     
                                                         64.690
                                                         23.552
                                                         1.933
                                                         1.933
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 0981
                                                     Equipment Modernization
                                                     
                                                         0.000
                                                         32.900
                                                         8.561
                                                         8.561
                                                         5.849
                                                         10.699
                                                         5.210
                                                         0.883
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B5B
                                                     CVN 78 Modernization
                                                     
                                                         0.000
                                                         0.000
                                                         6.440
                                                         6.440
                                                         1.784
                                                         5.366
                                                         17.578
                                                         32.224
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The CVN 80 is the third ship of the CVN 78 Class of aircraft carriers designed to replace USS ENTERPRISE and the ships of the NIMITZ Class Carriers. The CVN 80 is a modified repeat of the CVN 78, which features a new nuclear propulsion and electrical generation / distribution system, electromagnetic aircraft launching system, advanced arresting gear system, electric auxiliaries, warfare system improvements, survivability enhancements, improved weapons handling, and improved aircraft servicing. These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class. Additionally, the following war-fighting benefits will be realized: increased sortie generation rate, improved ship self defense capability, increased launch and recovery capability / flexibility, increased operational availability, and increased flexibility to support future upgrades.

CVN 80 will use late integration of Government-Furnished Equipment to provide the latest combat system and C4I suite applications within the planned system baseline.  CVN 80 will improve upon processes used on CVN 78 and CVN 79 to gain efficiencies during the CVN 80 Construction Preparation and Construction periods.
                                             Successfully initiate the following tasks:  1) Development of risk impact statements, 2)  Radar specification and traceability to test documents, 3) Development and maintenance of new CVN Warfare System architecture database, and 4) Development of FORD Class affordability initiatives to incorporate into the CVN 80 design and CVN 79 production as applicable.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 14.097
                                                                 
                                                                     14.389
                                                                     2017-11
                                                                
                                                                 
                                                                     17.540
                                                                     2018-11
                                                                
                                                                 
                                                                     12.545
                                                                
                                                                 
                                                                     12.545
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPFF
                                                             GRYPHON (SEI&T)
                                                             IN
                                                             
                                                                 0.956
                                                                 
                                                                     1.123
                                                                     2018-04
                                                                
                                                                 
                                                                     2.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.958
                                                                
                                                                 
                                                                     0.958
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 2.317
                                                                 
                                                                     2.559
                                                                     2017-11
                                                                
                                                                 
                                                                     3.700
                                                                     2018-11
                                                                
                                                                 
                                                                     2.182
                                                                
                                                                 
                                                                     2.182
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 1.283
                                                                 
                                                                     2.250
                                                                     2017-11
                                                                
                                                                 
                                                                     1.200
                                                                     2018-11
                                                                
                                                                 
                                                                     1.919
                                                                
                                                                 
                                                                     1.919
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 0.776
                                                                 
                                                                     1.309
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     1.116
                                                                
                                                                 
                                                                     1.116
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             CPFF
                                                             NAVSEA SEAPORT
                                                             VARIOUS
                                                             
                                                                 6.206
                                                                 
                                                                     8.166
                                                                     2018-01
                                                                
                                                                 
                                                                     2.353
                                                                     2018-12
                                                                
                                                                 
                                                                     3.205
                                                                
                                                                 
                                                                     3.205
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             C
                                                             BA
                                                             NAWCAD PAX RIVER
                                                             MD
                                                             
                                                                 1.396
                                                                 
                                                                     1.045
                                                                     2017-11
                                                                
                                                                 
                                                                     1.305
                                                                     2018-11
                                                                
                                                                 
                                                                     0.891
                                                                
                                                                 
                                                                     0.891
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             NAWCAD LAKEHURST
                                                             NJ
                                                             
                                                                 0.312
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.312
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             WR
                                                             SPAWAR
                                                             VARIOUS
                                                             
                                                                 0.528
                                                                 
                                                                     0.710
                                                                     2017-11
                                                                
                                                                 
                                                                     0.490
                                                                     2018-11
                                                                
                                                                 
                                                                     0.605
                                                                
                                                                 
                                                                     0.605
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             Various
                                                             NSRP
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.835
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advanced Design & Development
                                                             Various
                                                             MISCELLANEOUS
                                                             VARIOUS
                                                             
                                                                 2.360
                                                                 
                                                                     0.610
                                                                     2017-12
                                                                
                                                                 
                                                                     1.140
                                                                     2018-11
                                                                
                                                                 
                                                                     0.520
                                                                
                                                                 
                                                                     0.520
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_3108_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3108
                                                     
                                                         
                                                             CVN 80 Total Ship Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3179
                                         CVN-79 Total Ship Integration
                                         223
                                         
                                             201.980
                                             16.397
                                             14.536
                                             14.564
                                             14.564
                                             14.770
                                             15.133
                                             15.432
                                             15.743
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Development and related testing of CVN 78 Class aircraft carrier specific technologies, the infusion of the ship technology base into existing and future aircraft carriers, and the potential realization of subsystem design  capabilities not currently feasible.  This project also funds the Contract Design efforts for the CVN 79.  This project transitions the minimum sustaining technologies required to address obsolescence, critical survivability shortfalls as  identified in CVN 78 Class testing, future requirements, and technologies which did not mature in time to support the  CVN 78.  All systems developed in this project have the potential to support emerging requirements and other promising systems technologies for insertion into new aircraft carrier designs.  The emphasis is directed toward developing ship  hull, mechanical, propulsion, electrical, aviation, warfare systems, and combat support systems, sub-systems and  components to maintain aircraft carrier affordability, manpower requirements, survivability, and operational capabilities and to meet the requirements of existing and pending regulations and statutes critical to the operation of future aircraft carriers.  This project also encompasses those tasks required to develop the contract data package necessary to support CVN 79 procurement, including, but not limited to, engineering support, programmatic and program support, logistics support, modeling and simulation, manpower and program related studies, and design support systems, such as the Integrated Digital Environment.  In addition, this project focuses on significant procurement and life cycle cost reduction compared to the first ship of the class.  Cost reductions are sought, developed and implemented in the areas of design, labor and material.
                                             
                                                 
                                                     CVN-79 Total Ship Integration
                                                     
                                                         
                                                             16.397
                                                             0
                                                             Continued to address design, equipment and system changes between CVN 78 and CVN 79 to identify candidate equipment and/or systems that may require FOT&E. Continued to address design and construction issues based on the results of CVN 78 testing. Continued to manage fact-of-life, obsolescence changes on government furnished equipment systems, challenges encountered on CFE, and material analysis. Performed throughput analysis on Facility investments (Shop Lathe, Panel Line, Weather Covers, Unit Outfitting Hall & Dry Dock) and Non-Touch Labor to solidify cost improvements. Completed initial CVN 79 Phase II study to develop a strategy to efficiently transition from Phase I construction to Phase II and final delivery of CVN 79.
                                                        
                                                    
                                                     
                                                         
                                                             14.536
                                                             0
                                                             Continue to address design, equipment and system changes between CVN 78 and CVN 79 to identify candidate equipment and / or systems that may require FOT&E.  Continue to address design and construction issues based on the results of CVN 78 testing and initial operations.  Continue to manage fact-of-life obsolescence changes on government-furnished equipment systems, challenges encountered on contractor-furnished equipment and material analysis.  Continue to perform throughput analysis on Facility investments (Shop Lathe, Panel Line, Weather Covers, Outfitting Hall & Dry Dock) and Non-Touch Labor to solidify cost improvements.  Continue CVN 79 Phase II study to develop and refine the strategy to efficiently transition from Phase I construction to Phase II and final delivery of CVN 79.
                                                        
                                                         
                                                             14.564
                                                             0
                                                        
                                                         
                                                             14.564
                                                             0
                                                             Continue to address design and construction issues based on the results of CVN 78 testing and initial operations. Continue to manage fact-of-life obsolescence changes on government-furnished equipment systems, challenges encountered on contractor-furnished equipment and material analysis. Complete development of labor savings initiatives, specifically within Steel Fabrication and Assembly (SFA) area to solidify efficiency and capacity improvements previously identified.  Evaluate SFA improvement initiatives for additional areas of applicability in Final Assembly Platen (FAP) and drydock.  Continue additional CVN 79 Phase II study to develop and refine the strategy to efficiently transition from Phase I construction to Phase II and final delivery of CVN 79. Refine system integration and testing strategies for implementation in CVN 79 testing program to support on time 2022 preliminary acceptance of CVN 79 by evaluating improvements needed to capitalize on CVN 78 lessons learned.  Develop and implement a tailored Integrated Test Plan for CVN 79 and CVN 80 leveraging the Submarine Integration and Test Support System (SIATSS) used by Virginia Class Submarine program to manage Alteration Installation Team (AIT)- conducted testing.  This CVN-specific tool will be known as the Carrier Integration and Test Support System (CIATSS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to minor rate adjustments.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     RDTEN / 0604112N
                                                     Project Units 2208, 4004, 9999
                                                     
                                                         82.549
                                                         83.121
                                                         121.310
                                                         121.310
                                                         99.418
                                                         72.213
                                                         69.704
                                                         54.440
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 0981
                                                     Equipment Modernization
                                                     
                                                         0.000
                                                         32.900
                                                         8.561
                                                         8.561
                                                         5.849
                                                         10.699
                                                         5.210
                                                         0.883
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     CVN 78 Modernization
                                                     CVN 78 Modernization
                                                     
                                                         0.000
                                                         0.000
                                                         6.440
                                                         6.440
                                                         1.784
                                                         5.366
                                                         17.578
                                                         32.224
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The CVN 78 is the first ship of the CVN 78 Class of aircraft carriers designed to replace USS ENTERPRISE and the ships of the NIMITZ Class.  The CVN 78 class will feature a new nuclear propulsion and electrical generation/distribution system, new electromagnetic aircraft launching system (EMALS), advanced arresting gear (AAG) system, all electric auxiliaries, warfare system improvements, survivability enhancements, improved weapons handling, and improved aircraft servicing.  These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class.  Additionally, the following war fighting benefits will be realized:  increased sortie generation rate, improved ship self-defense capability, increased launch and recovery capability / flexibility, increased operational availability, and increased flexibility to support future upgrades.
                                             Successfully complete system development efforts for designated new and modified shipboard system, including developmental test and evaluation documents.  Successfully complete design related activities associated with integration of new and modified shipboard systems into the ship, including developmental test and evaluation documentation.   Successfully perform system design and analysis studies.  Successfully support design integration and analysis.  Successfully complete or support feasibility and tradeoff studies on new and modified shipboard systems, technologies, and proposed modifications. Studies shall include requirements and engineering analysis; identification of subsystem, integration, and logistics impacts; cost estimates; analysis of construction schedule impacts; and conduct / support of shipchecks.  Successfully provide Manpower Workload Analysis associated with design and policy activities, and with integration of new and modified system/equipment.  Successfully complete the development of multiple Business Case Analyses (BCAs) that demonstrate technology, process, requirements and / or infrastructure improvements that will reduce the man hours (or equivalent material costs) for CVN 79 Construction.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     - HII increased to resolve technical issues that have resulted from CVN 78 post-delivery tests.
                                                     
                                                         
                                                             Total Ship Integration
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 95.336
                                                                 
                                                                     6.220
                                                                     2017-11
                                                                
                                                                 
                                                                     2.094
                                                                     2018-11
                                                                
                                                                 
                                                                     5.126
                                                                
                                                                 
                                                                     5.126
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 16.067
                                                                 
                                                                     0.845
                                                                     2017-11
                                                                
                                                                 
                                                                     1.170
                                                                     2018-11
                                                                
                                                                 
                                                                     0.772
                                                                
                                                                 
                                                                     0.772
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 13.343
                                                                 
                                                                     1.210
                                                                     2017-12
                                                                
                                                                 
                                                                     2.627
                                                                     2018-11
                                                                
                                                                 
                                                                     1.105
                                                                
                                                                 
                                                                     1.105
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             NSWC PHILADELPHIA
                                                             PA
                                                             
                                                                 2.345
                                                                 
                                                                     0.578
                                                                     2017-11
                                                                
                                                                 
                                                                     1.170
                                                                     2018-11
                                                                
                                                                 
                                                                     0.528
                                                                
                                                                 
                                                                     0.528
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             NAWCAD PAX RIVER
                                                             MD
                                                             
                                                                 6.470
                                                                 
                                                                     0.941
                                                                     2017-11
                                                                
                                                                 
                                                                     1.153
                                                                     2018-11
                                                                
                                                                 
                                                                     0.859
                                                                
                                                                 
                                                                     0.859
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             SPAWAR
                                                             CA
                                                             
                                                                 4.867
                                                                 
                                                                     0.455
                                                                     2017-11
                                                                
                                                                 
                                                                     0.749
                                                                     2018-11
                                                                
                                                                 
                                                                     0.415
                                                                
                                                                 
                                                                     0.415
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             C
                                                             CPFF
                                                             NAVSEA SEAPORT
                                                             Various
                                                             
                                                                 28.847
                                                                 
                                                                     2.466
                                                                     2017-11
                                                                
                                                                 
                                                                     2.467
                                                                     2018-12
                                                                
                                                                 
                                                                     2.252
                                                                
                                                                 
                                                                     2.252
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             MA
                                                             
                                                                 9.784
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             WR
                                                             SSC CHARLESTON
                                                             SC
                                                             
                                                                 0.841
                                                                 
                                                                     0.298
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.272
                                                                
                                                                 
                                                                     0.272
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.411
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             C
                                                             CPFF
                                                             SAIC
                                                             VA
                                                             
                                                                 1.445
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.445
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             Various
                                                             NSRP
                                                             Various
                                                             
                                                                 15.596
                                                                 
                                                                     1.670
                                                                     2018-03
                                                                
                                                                 
                                                                     0.835
                                                                     2018-12
                                                                
                                                                 
                                                                     1.670
                                                                
                                                                 
                                                                     1.670
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Total Ship Integration
                                                             C
                                                             CPFF
                                                             GRYPHON (SEI&T)
                                                             IN
                                                             
                                                                 0.800
                                                                 
                                                                     1.129
                                                                     2017-11
                                                                
                                                                 
                                                                     0.780
                                                                     2018-12
                                                                
                                                                 
                                                                     1.031
                                                                
                                                                 
                                                                     1.031
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC CARDEROCK
                                                             MD
                                                             
                                                                 4.721
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.721
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NUWC NEWPORT
                                                             RI
                                                             
                                                                 0.123
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC DAHLGREN
                                                             VA
                                                             
                                                                 0.921
                                                                 
                                                                     0.341
                                                                     2017-11
                                                                
                                                                 
                                                                     1.137
                                                                     2018-11
                                                                
                                                                 
                                                                     0.311
                                                                
                                                                 
                                                                     0.311
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             TBD
                                                             MISCELLANEOUS
                                                             TBD
                                                             
                                                                 0.017
                                                                 
                                                                     0.014
                                                                     2017-11
                                                                
                                                                 
                                                                     0.124
                                                                     2018-12
                                                                
                                                                 
                                                                     0.013
                                                                
                                                                 
                                                                     0.013
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             C
                                                             CPFF
                                                             FLC
                                                             VA
                                                             
                                                                 0.276
                                                                 
                                                                     0.230
                                                                     2017-12
                                                                
                                                                 
                                                                     0.230
                                                                     2018-11
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Defense Acquisition Workforce
                                                             Various
                                                             Various
                                                             Misc
                                                             
                                                                 0.181
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.181
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_3179_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3179
                                                     
                                                         
                                                             CVN 79 Total Ship Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3369
                                         Hybrid Electric Drive
                                         
                                             13.218
                                             0.982
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             14.200
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project includes the DON Energy Initiative related to the DDG 51 Hybrid Electric Drive to reduce DDG 51 Class ship energy consumption and increase mission effectiveness through longer time on station.  This project supports propulsion at low ship speeds without the need for LM 2500 main engines. Fuel savings from the Hybrid Electric Drive system will be achieved by utilizing fewer gas turbines for propulsion and ship service power generation while also loading gas turbines generators at a more efficient operating load. Provides critical foundation for SECNAV and CNO objectives to achieve greater Navy-wide energy security. The HED program has been truncated to two installations. The operational data collected from the two ships from a deployment cycle (usage/energy savings/efficiencies) will determine future installations.  

Note:  FY 2014 and prior year funding is resourced under project 1803 in this program element.
                                             
                                                 
                                                     DON Energy Initiative
                                                     This project is a DON Energy Initiative related to the DDG 51 Hybrid Electric Drive (HED) to reduce DDG 51 Class ship energy consumption and increase mission effectiveness through longer time on station.
                                                     
                                                         
                                                             0.982
                                                             0
                                                             Completed testing and development of final production baseline engineering procurement at land based engineering site.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Program has been cancelled.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 0140
                                                     Hybrid Electric Drive (HED)
                                                     
                                                         6.331
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         46.585
                                                         105.643
                                                    
                                                
                                            
                                             The HED program has been truncated to two installations. The operational data collected from the two ships from a deployment cycle (usage/energy savings/efficiencies) will determine future installations.
                                             Completion of Engineering Development Model (EDM) and complete fielding of First Article (FA) including contract award, design, manufacturing, and delivery.  Completion of Factory Acceptance Test (FAT) and performance testing in Land Based Engineering Site (LBES).  Commencement, completion, delivery and installation of Low Rate Initial Production (LRIP) units. Achieve fuel efficiency and increase on-station time.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             DON Energy Initiative - OEM
                                                             C
                                                             FPIF
                                                             L-3 Maritime Systems
                                                             Leesburg, VA
                                                             
                                                                 3.133
                                                                 
                                                                     0.282
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.415
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             HED - DON Energy Initiative -OEM
                                                             WR
                                                             NSWC/SSES
                                                             Philadelphia, PA
                                                             
                                                                 9.460
                                                                 
                                                                     0.700
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.160
                                                            
                                                        
                                                         
                                                             HED - DON Energy Initiative -OEM
                                                             Various
                                                             SUPSHIP BATH
                                                             Bath, ME
                                                             
                                                                 0.325
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.325
                                                            
                                                        
                                                         
                                                             HED - DON Energy Initiative -OEM
                                                             Various
                                                             SYNTEK TECHNOLOGIES
                                                             Arlington, VA
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_3369_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3369
                                                     
                                                         
                                                             Hybrid Electric Drive: Hybrid Electric Drive: Hybrid Electric Drive
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4007
                                         CVN 21 LFT&E
                                         223
                                         
                                             69.451
                                             3.919
                                             4.011
                                             4.054
                                             4.054
                                             4.177
                                             4.290
                                             4.374
                                             4.461
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project encompasses Live Fire Test and Evaluation (LFT&E) efforts for the CVN 78 Class. Title 10, US Code, Section 2366, CVN 21 Operational Requirements Document (ORD) and the CVN 78 Class Test and Evaluation Master Plan (TEMP) 1610 prescribe requirements for LFT&E. The purpose of LFT&E is to evaluate covered systems in a realistic combat environment before proceeding beyond low-rate initial production. Since the application of the survivability testing required by 10 USC 2366 to a CVN 78 Class ship would be unreasonably expensive and impractical, the Secretary of Defense waived the live fire testing requirement in 2004 and submitted a certification of that determination to Congress. The CVN 78 Class LFT&E Management Plan details the testing, modeling and simulation, and engineering analyses that are being used to determine whether CVN 78 Class ships will be able to survive and carry out their missions against the threat weapons identified in the Surface Ship Capstone System Threat Assessment Report (CSTAR) that are likely to be encountered in combat. The results of these tests and analyses are documented in periodic Vulnerability Assessment Reports (VARs).

The CVN 78 Class VAR 3 was completed in the summer of 2007 and the CVN 78 Class VAR 4 is scheduled to be completed in FY 18.
                                             
                                                 
                                                     CVN 21 LFT&E
                                                     
                                                         
                                                             3.919
                                                             0
                                                             Completed review recoding of the new Navy Enhanced Sierra Mechanics (NESM) Navy Energetic Modeling Oracle (NEMO) hydrocode to address bugs. Began conducting Underwater Explosive (UNDEX) analyses on the CVN 78 full-ship structural Finite Element Model (FEM) in support of the Analytical Bridge Study task.  Finalized and submitted DRAFT Vulnerability Assessment Report (VAR) 4 Air Explosion (AIREX) Report, DRAFT VAR 4 Volume II - Damage Scenario-Based Engineering Assessment (DSBEA) Report, and DRAFT VAR 4 Volumes III & IV.  Finalized Shock Characterization Tables. Finalized General Shock Lookup (GSL) tool for use on VAR 4 UNDEX Report probability analyses. Began probability analyses and write-up for VAR 4 UNDEX Report. Finalized and submitted DRAFT DSBEA #3 Report. Continued planning for the CVN 78 Total Ship Survivability Trial (TSST). Revised LFT&E Management Plan Rev B. Completed CVN 78 enclosure study for Advanced Survivability Assessment Program and Ship Vulnerability Model ship models.  Submitted Verification and Validation Reports for NESM-NEMO, GSL, Human Injury and Treatment, and Flooding Model Advanced Stability Algorithms. Began development of the final Survivability Assessment Report (SAR).
                                                        
                                                    
                                                     
                                                         
                                                             4.011
                                                             0
                                                             Complete the analyses for the analytical bridge studies and complete the report.  Continue planning for the CVN 78 Total Ship Survivability Trial (TSST) with the development of the TSST drill guides and implementation sheets.  Perform a cold check on CVN 78 in support of TSST planning.  Continue analyses and documentation for the final SAR.
                                                        
                                                         
                                                             4.054
                                                             0
                                                        
                                                         
                                                             4.054
                                                             0
                                                             Continue planning for the CVN 78 TSST with the development of the TSST drill guides and implementation sheets.  Perform a cold check on CVN 78 in support of TSST planning. Continue analyses and documentation for the final SAR.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to inflation.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN / 2001
                                                     Carrier Replacement Program
                                                     
                                                         4130.704
                                                         1573.181
                                                         2347.000
                                                         2347.000
                                                         2644.700
                                                         2323.613
                                                         1929.000
                                                         1718.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     SCN / 5300
                                                     Completion of Prior Year Shipbuilding Programs
                                                     
                                                         20.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1394.860
                                                    
                                                
                                                 
                                                     RDTEN / 0604112N
                                                     Project Units 2208, 4004, 9999
                                                     
                                                         82.549
                                                         83.121
                                                         121.310
                                                         121.310
                                                         99.418
                                                         72.213
                                                         69.704
                                                         54.440
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B2B
                                                     CVN 78 Ford Class Training and Sustainment (12BJ0)
                                                     
                                                         20.748
                                                         8.971
                                                         7.264
                                                         7.264
                                                         5.317
                                                         5.612
                                                         5.742
                                                         5.866
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 5664
                                                     Surface Training Equipment
                                                     
                                                         12.010
                                                         7.942
                                                         1.412
                                                         1.412
                                                         4.715
                                                         2.796
                                                         2.773
                                                         2.834
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN / 0981
                                                     Equipment Modernization
                                                     
                                                         0.000
                                                         32.900
                                                         8.561
                                                         8.561
                                                         5.849
                                                         10.699
                                                         5.210
                                                         0.883
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN / 1B5B
                                                     CVN 78 Modernization
                                                     
                                                         0.000
                                                         0.000
                                                         6.440
                                                         6.440
                                                         1.784
                                                         5.366
                                                         17.578
                                                         32.224
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The CVN 78 is the first ship of the CVN 78 Class of aircraft carriers designed to replace USS ENTERPRISE and the ships of the NIMITZ Class.  The CVN 78 will feature a new nuclear propulsion and electrical generation/distribution system, new electromagnetic aircraft launching system (EMALS), advanced arresting gear (AAG) system, all electric auxiliaries, warfare system improvements, survivability enhancements, improved weapons handling, and improved aircraft servicing.  These design features will result in lower manpower and total ownership costs as compared to the NIMITZ Class.  Additionally, the following war fighting benefits will be realized:  increased sortie generation rate, improved ship self-defense capability, increased launch and recovery capability/flexibility, increased operational availability, and increased flexibility to support future upgrades.
                                             Complete: (1) the adjudication of final comments and updates to the CVN 78 Class LFT&E Management Plan, Revision B and route for signature; (2) the refinement of the CVN 78 structural FEM, in support of the Analytical Bridge analyses; and (3) the analyses and documentation for VAR 4 and route for signature.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             MD
                                                             
                                                                 58.431
                                                                 
                                                                     3.337
                                                                     2017-10
                                                                
                                                                 
                                                                     2.897
                                                                     2018-11
                                                                
                                                                 
                                                                     3.402
                                                                
                                                                 
                                                                     3.402
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 10.651
                                                                 
                                                                     0.507
                                                                     2018-04
                                                                
                                                                 
                                                                     0.950
                                                                     2018-11
                                                                
                                                                 
                                                                     0.575
                                                                
                                                                 
                                                                     0.575
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NSWC Dahlgren
                                                             VA
                                                             
                                                                 0.359
                                                                 
                                                                     0.075
                                                                     2018-06
                                                                
                                                                 
                                                                     0.082
                                                                     2018-11
                                                                
                                                                 
                                                                     0.077
                                                                
                                                                 
                                                                     0.077
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             C
                                                             CPFF
                                                             NAVSEA SEAPORT
                                                             DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.082
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.082
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Defense Acquisition Workforce
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_4007_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4007
                                                     
                                                         
                                                             CVN 21 LFT&E
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             19.343
                                             0.452
                                             11.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             30.795
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             These projects provide for the Congressional add to Maritime Prepositioning Force (Future), DDG 51 Advance Degaussing Mine Protection System Retrofit, and Planning to Support FY 2021 Award of LHA-9.
                                             
                                                 
                                                     Maritime Prepositioning Force (Future) - Transfer from NDSF
                                                     
                                                         0.452
                                                         Performed tracking execution of Test and Evaluation schedule to Test and Evaluation Master Plan (TEMP)
     - Completed Initial Operational Test and Evaluation (IOT&E) Phase 2 for Expeditionary Sea Base (ESB)
     - Completed Total Ship Survivability Trial (TSST) and Final Survivability Assessment Report (FSAR) for     
       Expeditionary Sea Base (ESB) Live Fire Test and Evaluation (LFT&E).
                                                    
                                                     
                                                         0.000
                                                         Completion of Operational Testing and final test report.
                                                    
                                                
                                                 
                                                     DDG 51 Advance Degaussing Mine Protection System Retrofit
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         To study the technical feasibility and impacts to existing space and arrangements in order to determine the most cost-effective degaussing solution that meets current signature requirements.  This study will allow for developed and prototype Advanced Degaussing (ADG) designs to be matured and optimized for the DDG 51 Class for both retrofit and new construction ships (forward fit).  These funds will develop and validate an Advanced Degaussing design and degaussing loop arrangement to be approved by the technical community; as well as cost and schedule to back fit either a High-Temperature Superconducting Degaussing Coil System (HTS) or copper system.
                                                    
                                                
                                                 
                                                     Planning to Support FY 2021 Award of LHA-9
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         6.000
                                                         Complete technical data package (TDP) to support advanced procurement of long lead time material for LHA 9.  
Initiate acquisition documentation development to support LHA 9 contract actions.
                                                    
                                                
                                            
                                             Supplement the current maritime prepositioning force and to provide in theater capability to support resupplying a Maritime Expeditionary Brigade.
                                             Annual Program Review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     PY updated for actuals (PU C295 CVN Cost Reduction Activities).
                                                     
                                                         
                                                             CVN Total Ship Integration
                                                             C
                                                             CPAF
                                                             HII
                                                             VA
                                                             
                                                                 16.838
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 16.838
                                                            
                                                        
                                                         
                                                             CVN Total Ship Integration
                                                             C
                                                             CPFF
                                                             AT Kearney
                                                             DC
                                                             
                                                                 1.709
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.709
                                                            
                                                        
                                                         
                                                             CVN Total Ship Integration
                                                             WR
                                                             NSWC Carderock
                                                             MD
                                                             
                                                                 0.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             CVN Total Ship Integration
                                                             WR
                                                             NSWC Philadelphia
                                                             PA
                                                             
                                                                 0.446
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.446
                                                            
                                                        
                                                         
                                                             LHA 9 Contract Design/Acquisition Planning
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.000
                                                            
                                                        
                                                         
                                                             DDG 51 Advance Degaussing Mine Protection System Retrofit
                                                             C
                                                             CPAF
                                                             SUPSHIP/BATH: BATH
                                                             ME
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.250
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.250
                                                            
                                                        
                                                         
                                                             DDG 51 Advance Degaussing Mine Protection System Retrofit
                                                             WR
                                                             NSWC/SSES: Philadelphia
                                                             PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.250
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.250
                                                            
                                                        
                                                         
                                                             DDG 51 Advance Degaussing Mine Protection System Retrofit
                                                             WR
                                                             NSWC/ Carderock
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Award dates reflect initial award of incremental execution.
                                                     
                                                         
                                                             ESB Operational Test and Evaluation
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             ESB Live Fire Test and Evalution
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.252
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.252
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604567N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Completion of ESB OT/LFTE Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DDG 51 Advance Degaussing Mine Protection System Retrofit
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LHA 9 Contract Design/Acquisition Planning
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604574N
                                 Navy Tactical Computer Resources
                                 135
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     10.996
                                     4.745
                                     4.642
                                     3.692
                                     3.692
                                     4.192
                                     4.210
                                     4.163
                                     4.247
                                     Continuing
                                     Continuing
                                
                                 The Common Processing System (CPS) and Common Display System (CDS) programs support developing technology insertions in a competitively sourced environment.  CPS & CDS provide technical replacements for obsolete display and processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.

CPS provides computer processing and memory, data storage and extraction, and Input/Output (I/O) interface to support hosting Navy combat system software applications and computing resources.  These upgrades support AEGIS Modernization, AEGIS new construction, AEGIS Ashore, Ship Self Defense System (SSDS) MK2, Surface Electronic Warfare Improvement Program (SEWIP), and other Navy programs.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.

CDS provides operator display consoles with a common human machine interface to support the Combat System operations.  These upgrades support AEGIS modernization, AEGIS new construction, AEGIS Ashore, DDG-1000, Ship Self Defense System (SSDS) MK 2, Gun Weapon System (GWS), and SEWIP.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.
                                 
                                     
                                         4.817
                                         4.642
                                         4.022
                                         4.022
                                    
                                     
                                         4.745
                                         4.642
                                         3.692
                                         3.692
                                    
                                     
                                         -0.072
                                         0.000
                                         -0.330
                                         -0.330
                                    
                                     
                                         
                                             -0.073
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.330
                                                     -0.330
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     FY 2018 decrease for SBIR reduction and rate adjustment

FY 2020 decreased by $.330 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         3360
                                         Common Processing System (CPS)
                                         
                                             3.521
                                             1.658
                                             1.599
                                             1.445
                                             1.445
                                             1.478
                                             1.508
                                             1.541
                                             1.572
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Common Processing System (CPS) program supports developing open architecture computer processing hardware and storage technology in a competitively sourced environment. CPS provides technical replacements for obsolete processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.  CPS provides computer processing and memory, data storage and extraction, and Input/Output (I/O) interface to support hosting Navy combat system software applications and computing resources.  These upgrades support AEGIS Modernization, AEGIS new construction, Ship Self Defense System (SSDS) MK2, Surface Electronic Warfare Improvement Program (SEWIP), and other Navy programs.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.
                                             
                                                 
                                                     Common Processing System (CPS)
                                                     
                                                         
                                                             1.658
                                                             0
                                                             Continued system engineering support of CPS TI-12 / TI-16 development efforts required to support various Combat and Weapon System Configurations.  Supported Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.  Supported System Engineering efforts required to achieve In-Progress Review for TI-20 milestone.
                                                        
                                                    
                                                     
                                                         
                                                             1.599
                                                             0
                                                             Continue system engineering support of CPS TI-16 development efforts required to support various Combat and Weapon System Configurations.  Support Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.  Support System Engineering efforts required to achieve Program Readiness Review (PRR) for TI-20 milestone in 4th quarter.
                                                        
                                                         
                                                             1.445
                                                             0
                                                        
                                                         
                                                             1.445
                                                             0
                                                             Continue system engineering support of CPS TI-16 development efforts required to support various Combat and Weapon System Configurations.  Support Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to reduction in planned efforts to identify and resolve TI issues within configuration under development and fielded.
                                                    
                                                
                                            
                                             CPS TI-16: Award build to Print Indefinite Delivery Indefinite Quantity (IDIQ) production contract for FY18-FY21.
                                             Major Milestones:
CPS TI-20 In Process Review No. 2 first quarter FY18.
CDP TI-20 Preliminary Design Review third quarter FY18.
CPS TI-20 Production Readiness Review fourth quarter FY19.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             PHD
                                                             
                                                                 0.010
                                                                 
                                                                     0.240
                                                                     2017-10
                                                                
                                                                 
                                                                     0.147
                                                                     2018-10
                                                                
                                                                 
                                                                     0.152
                                                                
                                                                 
                                                                     0.152
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 2.144
                                                                 
                                                                     0.758
                                                                     2017-11
                                                                
                                                                 
                                                                     0.785
                                                                     2018-11
                                                                
                                                                 
                                                                     0.709
                                                                
                                                                 
                                                                     0.709
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 1.229
                                                                 
                                                                     0.605
                                                                     2017-12
                                                                
                                                                 
                                                                     0.607
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.441
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.138
                                                                 
                                                                     0.055
                                                                     2017-10
                                                                
                                                                 
                                                                     0.060
                                                                     2018-10
                                                                
                                                                 
                                                                     0.584
                                                                
                                                                 
                                                                     0.584
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604574N_3360_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3360
                                                     
                                                         
                                                             CPS TI 20 In Progress Review (IPR) No. 2 (Completed)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CPS TI 20 PDR (Completed)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CPS TI 20 PRR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3361
                                         Common Display System (CDS)
                                         
                                             7.475
                                             3.087
                                             3.043
                                             2.247
                                             2.247
                                             2.714
                                             2.702
                                             2.622
                                             2.675
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Common Display System (CDS) programs support developing technology insertions in a competitively sourced environment. CDS provide technical replacements for obsolete display and processing equipment (such as AN/UYQ-70) for multiple warfare systems aboard Surface Combatants and Large Deck class ships.   CDS provides operator display consoles with a common human machine interface to support the Combat System operations.  These upgrades support AEGIS modernization, AEGIS new construction, AEGIS Ashore, DDG-1000, Ship Self Defense System (SSDS) MK 2, Gun Weapon System (GWS), and SEWIP.  Funding provides for technical management and Engineering Change Proposals (ECP) development for the common baseline. Procurement and development funds provided by user programs to support program unique requirements.
                                             
                                                 
                                                     Common Display System (CDS)
                                                     
                                                         
                                                             3.087
                                                             0
                                                             Continued system engineering support of CDS TI-12 / TI-16 development efforts required to support various Combat and Weapon System Configurations.  Supported Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.  Supported System Engineering efforts required to achieve In-Progress Review for TI-20 milestone.
                                                        
                                                    
                                                     
                                                         
                                                             3.043
                                                             0
                                                             Continue system engineering support of CDS TI-12 / TI-16 development efforts required to support various Combat and Weapon System Configurations.  Support Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.  Support System Engineering efforts required to achieve Program Readiness Review (PRR) for TI-20 milestone in 4th quarter.
                                                        
                                                         
                                                             2.247
                                                             0
                                                        
                                                         
                                                             2.247
                                                             0
                                                             Continue system engineering support of CDS TI-12 / TI-16 development efforts required to support various Combat and Weapon System Configurations.  Support Engineering Analysis of issues identified within field configuration TI-12 to develop resolution plan to improve reliability, readiness, or reduce operating costs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to reduction in planned efforts to identify and resolve TI issues within configuration under development and fielded.
                                                    
                                                
                                            
                                             Contracts:
CDS TI-16: Award build to Print IDIQ production contract for FY18-FY21.
                                             Major Milestones:
CDS TI-20 In Process Review No. 2 first quarter FY18.
CDS TI-20 Preliminary Design Review third quarter FY18.
CDS TI-20 Production Readiness Review fourth quarter FY19.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             PHD
                                                             
                                                                 0.318
                                                                 
                                                                     0.212
                                                                     2017-12
                                                                
                                                                 
                                                                     0.215
                                                                     2018-12
                                                                
                                                                 
                                                                     0.187
                                                                
                                                                 
                                                                     0.187
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineeing
                                                             WR
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 4.793
                                                                 
                                                                     1.785
                                                                     2017-10
                                                                
                                                                 
                                                                     1.585
                                                                     2018-10
                                                                
                                                                 
                                                                     1.008
                                                                
                                                                 
                                                                     1.008
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             General Dynamics
                                                             Fairfax, VA
                                                             
                                                                 0.615
                                                                 
                                                                     0.455
                                                                     2017-10
                                                                
                                                                 
                                                                     0.445
                                                                     2018-10
                                                                
                                                                 
                                                                     0.462
                                                                
                                                                 
                                                                     0.462
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.977
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             DRS Technologies
                                                             Gaithersburg, MD
                                                             
                                                                 0.675
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.455
                                                                     2018-12
                                                                
                                                                 
                                                                     0.462
                                                                
                                                                 
                                                                     0.462
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.092
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.797
                                                                 
                                                                     0.027
                                                                     2017-12
                                                                
                                                                 
                                                                     0.243
                                                                     2018-10
                                                                
                                                                 
                                                                     0.128
                                                                
                                                                 
                                                                     0.128
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.195
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.277
                                                                 
                                                                     0.108
                                                                     2017-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604574N_3361_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3361
                                                     
                                                         
                                                             CDS TI 20 IPR No. 2 (Completed)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CDS TI 20 Preliminary Design Review (Completed)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CDS TI 20 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                     420.519
                                     70.579
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     491.098
                                
                                 1. Detailed design funding for this project transitions to SCN (BLI: 2013) beginning in FY17 to support VPM production beginning in FY20.
                                 The U.S. Navy must maintain a submarine fleet that is of sufficient capability and numbers to defend American interests. The VIRGINIA Class Submarine, formerly the New Attack Submarine (New SSN), is designed to fulfill this need. It will counter the potential threats of the next century in a multi- mission capable submarine that has the ability to provide covert, sustained combat presence in denied waters. The primary goal of the program is to develop an affordable yet capable submarine by evaluating a broad range of system and technology alternatives, and pursuing cost reduction, producibility improvement, and technical risk management. This Program Element (PE) provides the technology, prototype components, and systems engineering needed to design and construct the VIRGINIA Payload Module (VPM). VPM mitigates and will recapitalize the conventional TOMAHAWK Land Attack Missile (TLAM) gap created by the retirement of SSGNs in the late 2020s while maintaining current platform requirements. This PE directly supports the following VIRGINIA Class Submarine missions: (1) covert strike warfare; (2) anti-submarine warfare; (3) covert intelligence collection/surveillance, indication and warning, and electronic warfare; (4) anti-surface ship warfare; (5) special warfare; (6) mine warfare; and (7) battle group support.
                                 
                                     
                                         72.861
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         70.579
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -2.282
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -2.282
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program ends in FY19 and transitions to SCN line item 2013 Virginia Class Submarines for implementation in the pending Virginia Block V contract.
                                
                                 
                                     
                                         4500
                                         VIRGINIA Payload Module
                                         516
                                         
                                             420.519
                                             70.579
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             491.098
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project encompasses Navy RDT&E efforts required to incorporate a modular design for future VIRGINIA Class Submarines (VCS) which integrates additional strike payload capacity for Tomahawk Land Attack and follow on missiles. The design is targeted for VCS Block V (FY19-23 ships).
                                             
                                                 
                                                     Non-Propulsion Electronics System (NPES) Engineering
                                                     
                                                         
                                                             10.418
                                                             0
                                                             TOMAHAWK missile electrical characteristic and interface requirements verification testing, necessary to validate accurate power and navigation data inputs. Combat system interface and fail-over modes tested to confirm proper SWFTS interoperability.  And various fleet operator concept of operations demonstrations to support development of operator training and maintenance procedures.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Hull, Mechanical, and Electrical (HM&E) Systems Engineering
                                                     
                                                         
                                                             60.161
                                                             0
                                                             Continued design efforts for the VPM including integration to existing hull structure, hydrodynamic assessments, hydraulic system design, tube control interface, and internal arrangements to accommodate hardware, electronics and personnel. Continued executing IMS and Manufacturing Plans. Continued payload tube construction and receipt of ITHs and ITKs. Completed production of first prototype larger capacity Air Conditioning unit. Qualification testing is underway and will be completed in FY20. Began manufacturing first production shipset. Completed payload tube prototype.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     VIRGINIA Class Submarine
                                                     
                                                         5450.911
                                                         7137.077
                                                         9925.498
                                                         9925.498
                                                         6123.064
                                                         5968.338
                                                         6080.771
                                                         7052.398
                                                         28976.120
                                                         148078.924
                                                    
                                                
                                                 
                                                     OPN/0942
                                                     Virginia Class Support Equipment
                                                     
                                                         46.610
                                                         66.328
                                                         28.465
                                                         28.465
                                                         23.263
                                                         22.910
                                                         23.326
                                                         23.792
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN/1B2B
                                                     Ship Operational Support and Training
                                                     
                                                         997.328
                                                         1017.899
                                                         993.535
                                                         993.535
                                                         1019.377
                                                         1044.931
                                                         1070.013
                                                         0.000
                                                         0.000
                                                         6924.206
                                                    
                                                
                                                 
                                                     RDT&E/0604558N/1947
                                                     New Design SSN HM&E
                                                     
                                                         81.462
                                                         104.968
                                                         80.405
                                                         80.405
                                                         162.514
                                                         208.425
                                                         236.878
                                                         241.605
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604558N/1950
                                                     New Design SSN Combat Sys Dev
                                                     
                                                         33.767
                                                         40.604
                                                         37.485
                                                         37.485
                                                         36.341
                                                         37.138
                                                         37.869
                                                         38.626
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The VIRGINIA Class Submarine Program has implemented Integrated Product and Process Development (IPPD). The traditional distinct phasing of the design process has been replaced with the continuous concurrent engineering IPPD process. The IPPD approach has facilitated a smoother transition from design to manufacturing and has reduced the number of changes typically encountered during construction of the lead and early follow-on ships. In September 1997, Congress passed a law allowing General Dynamics Electric Boat (GDEB) and Northrop Grumman Newport News (NGNN), now Huntington Ingalls Industries - Newport News Shipbuilding (HII-NNS), to team for production of the first four VIRGINIA Class Submarines. Under the teaming agreement, GDEB remained the design yard for the VIRGINIA Class Submarine and HII-NNS became a part of the IPPD process. The Program Office is managing two Multi-Year Procurement (MYP) contracts. The first is for the Block III (FY09-13) ships. The second is for the Block IV (FY14-18) ships awarded April 2014. All Block I & II ships (SSNs 774-783) have been delivered. The first seven Block III ships, SSN 784-790, have delivered, with one remaining ship under construction. Ten Block IV ships are awarded and under construction. The program is currently negotiating the fourth MYP (Block V) contract that will include 10 SSNs (FY19-23) and will incorporate acoustic superiority modifications on all SSNs and VPM on seven SSNs with an option to award a third SSN in FY20, FY22 and FY23.  The third FY20 SSN was added during the PB2020 cycle however, due to the late add with no benefit of Advance Procurement or Economic Order Quantity funding in prior years, it will reflect a construction schedule more in line with an FY23 SSN. This contract is anticipated to award in second quarter FY2019.
                                             Preliminary Design Review
Critical Design Review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Component Development
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 48.766
                                                                 
                                                                     2.246
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 15.815
                                                                 66.827
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 28.781
                                                                 
                                                                     1.853
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 20.538
                                                                 51.172
                                                            
                                                        
                                                         
                                                             Component Development
                                                             C
                                                             CPFF
                                                             Electric Boat
                                                             Groton, CT
                                                             
                                                                 320.722
                                                                 
                                                                     60.812
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 132.370
                                                                 513.904
                                                            
                                                        
                                                         
                                                             Component Development
                                                             C
                                                             CPFF
                                                             GD-AIS
                                                             Pittsfield, MA
                                                             
                                                                 18.600
                                                                 
                                                                     4.975
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.575
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             PMA 280/281
                                                             Pax River, MD
                                                             
                                                                 2.700
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.700
                                                            
                                                        
                                                         
                                                             Component Development
                                                             SS
                                                             CPFF
                                                             ARL/PSU
                                                             UNIVERSITY PARK, PA
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Component Development
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.287
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.287
                                                            
                                                        
                                                         
                                                             Component Development
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tuscon, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.406
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.406
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPAF
                                                             SEAPORT
                                                             Rockville, MD
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.500
                                                                 1.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604580N_4500_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4500
                                                     
                                                         
                                                             Diagrams
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Module Arrangements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Module Design Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Host Ship Arrangements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Host Ship Disclosures
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Block V Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Vendor C 4 Tactical ITHs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Vendor C ITK Prototype
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Vendor C 4 Tactical ITKs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             1st Tactical Tube
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             2nd Tactical Tube
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             3rd Tactical Tube
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             4th Tactical Tube
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Two-Pack Complete
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
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                                     210.716
                                     24.640
                                     21.747
                                     28.964
                                     28.964
                                     54.300
                                     49.668
                                     48.442
                                     43.585
                                     Continuing
                                     Continuing
                                
                                 This program element provides resources to develop naval mine systems used to establish and maintain control of essential sea areas. Naval mines are used to deny sea area or inflict damage on adversary shipping to hinder, disrupt, and deny adversary operations.  Naval mining is employed to reduce the adversary's threat to friendly forces and preserve access. Mining complements and performs an essential part of other warfare areas; particularly strike, anti-submarine, and anti-surface warfare. 

Resources are utilized for developing and deploying improvements to target detection of modern threat vessels, reconfiguring and improving existing mine hardware for delivery from safe standoff distances, including integration with unmanned systems, adding a capability for networked command and control of deployed minefields, updating minefield planning tools to enable required operational timelines, and developing a wide area of coverage mine system capable of operating in intermediate and deep water depths. Core capabilities enabled include forward presence, deterrence, sea control, power projection, and maritime security to maintain freedom of the seas.
                                 
                                     
                                         25.635
                                         25.756
                                         22.021
                                         22.021
                                    
                                     
                                         24.640
                                         21.747
                                         28.964
                                         28.964
                                    
                                     
                                         -0.995
                                         -4.009
                                         6.943
                                         6.943
                                    
                                     
                                         
                                             -4.009
                                        
                                         
                                             -0.995
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     6.943
                                                     6.943
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     FY18: -$0.995M total adjustment (SBIR reduction): -$222K for Quickstrike; -$462K for Clandestine Delivered Mines; -$311K for Encapsulated Effector
FY19:  -$4.009M Congressional reduction for Encapsulated Effector Delayed New Start
FY20: $6.943M total adjustment: +$9.493M programmatic adjustment for Encapsulated Effector to support system development and integration efforts; -$2.550M total adjustment for Mines Improvement to account for the availability of prior year execution balances; -$1.0M for Quickstrike, -$1.55M for Clandestine Delievered Mines.

The FY 2020 funding request was reduced by $2.550 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         0267
                                         Mine Improvements
                                         
                                             210.716
                                             16.933
                                             18.401
                                             14.160
                                             14.160
                                             19.703
                                             10.763
                                             10.152
                                             10.355
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Naval mines are used to deter or control adversary movements, including surface ships and submarines.  Mine Improvements R&D supports the capability to maintain effectiveness of mines facing new threat targets with increasing emphasis on major regional conflicts and littoral warfare in shallow water. The funding supports four major project areas.

1) Quickstrike Mod 3 improves effectiveness of existing Quickstrike mines against modern threats by using a programmable Target Detection Device (TDD) Mk 71. Quickstrike Mod 3 utilizes modeling and analysis to improve target detection and response by developing optimized mine settings and firing algorithms.  

2) Aerial delivery improvements support capabilities required by a Joint Emergent Operational Needs Statement (JEONS). This includes adding GPS-guided, modular flight gear to the Quickstrike series to reduce risk to delivery aircraft by introducing precision placement and standoff range. 

3) Clandestine Delivered Mine (CDM) provides a capability required by the JEON PC-0012 which will convert legacy mining systems for delivery by Extra Large Unmanned Undersea Vehicles (XLUUV). This capability allows access to contested environments and reduces risk by using unmanned platforms.  Pre-planned product improvements to CDM incorporates the programmable TDD Mk 71 and adds remote command and control functions for increased operational flexibility and safety for emplaced minefields.   

4) Minefield planning improvements include incorporation of new targeting algorithms, mine settings, and corresponding damage data for weapon/target pairs into existing minefield planning software.  Also included is the development of upgrades to the software tool to allow optimization of minefield planning to account for new precision placement capabilities inherent to the JDAM-guided Quickstrike and CDM mines described above.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             11.762
                                                             0
                                                             Quickstrike: Completed development of targeting algorithm for the large ship algorithm.  Continued generating operational data, based on updated fleet priority targets, for following target detection algorithms: fast patrol boat, diesel electric submarines, and large ship algorithms.  Designed and assessed component upgrades to be compatible with GPS-guidance kits and high speed water impacts.  Performed safety analysis of proposed design changes to mitigate hazards.
CDM: Assessed results of CDM in-water testing and developed updated design to improve functionality and reliability.  Developed architecture and interfaces for prototype remote control system for CDM, including integration of Target Detection Device Mk 71 in CDM.  Performed safety analysis of proposed design changes to mitigate hazards.
                                                        
                                                    
                                                     
                                                         
                                                             12.668
                                                             0
                                                             Quickstrike Mines: Continue generating operational data, based on updated fleet priority targets, for following target detection algorithms: fast patrol boat, diesel electric submarines, and large ship algorithms.  Develop ruggedized flight gear interfaces to be compatible with GPS-guidance kits and high speed water impacts.  Perform safety analysis of proposed design changes to mitigate hazards.
CDM: Integrate the programmable Target Detection Device Mk 71 into CDM as a product improvement.  Develop initial remote control architecture for CDM, including underwater networking between mines, modifies commercial communications equipment to optimize reliability and range, while minimizing probability of detection by adversaries.  Develop preliminary design of an updated fuze design to allow for remote arming and disarming functions.  Perform safety analysis of proposed design changes to mitigate hazards.
                                                        
                                                         
                                                             9.860
                                                             0
                                                        
                                                         
                                                             9.860
                                                             0
                                                             Quickstrike: Continue generating operational data, based on updated fleet priority targets, for following target detection algorithms: fast patrol boat, diesel electric submarines, and large ship algorithms.  Conduct assessment of flight gear upgrades to ensure weapon survivability and suitability for intended mining missions.
CDM:  Continue development of CDM incremental improvements, including completing design of an updated fuze to allow for remote arming and disarming functions.  Continue development of networked communications to improve system resiliency and security.  Conduct system safety assessment and analysis to mitigate hazards in order to obtain concurrence by safety approval authorities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 funding request was reduced to account for the availability of prior year execution balances.  In addition, FY20 funding decreased due to fielding of Fast Patrol Boat and Capital Ship algorithms for Quickstrike Mod 3 as well as completion of development efforts for CDM Increment 1.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.085
                                                             0
                                                             Maintained cyber security posture and provide technical support of Mine Warfare development lab.
                                                        
                                                    
                                                     
                                                         
                                                             0.090
                                                             0
                                                             Maintain cyber security posture and provide technical support of Mine Warfare development lab.  Begin cyber security analysis and documentation in support of the remote control of the Clandestine Delivered Mine.
                                                        
                                                         
                                                             0.095
                                                             0
                                                        
                                                         
                                                             0.095
                                                             0
                                                             Maintain cyber security posture and provide technical support of Mine Warfare development lab.  Continue cyber security analysis and documentation in support of the remote control of the Clandestine Delivered Mine.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             5.006
                                                             0
                                                             Quickstrike: Supported JEONS capability development by testing Quickstrike configuration with JDAM equipped tail section, including interface reliability testing and aircraft flight testing.  Supported two flight tests of a developmental wing kit to extend the delivery range of Quickstrike mines.
CDM: Conducted laboratory integration testing and in-water test of CDM to evaluate interfaces with delivery vehicle, proper deployment and safe arming sequence. Conducted explosive ordnance disposal (EOD) render safe procedures testing to ensure safe disposal procedures are safe and effective for EOD forces.
                                                        
                                                    
                                                     
                                                         
                                                             5.558
                                                             0
                                                             Quickstrike: Support JEONS capability development by testing Quickstrike configuration with JDAM equipped tail section, including interface reliability testing and aircraft integration testing.  Support testing of a developmental wing kit accessory to increase delivery range of Quickstrike mines.  
CDM: Conduct laboratory integration testing and in-water test of CDM to evaluate interfaces with delivery vehicle, proper deployment and safe arming sequence. Conduct end-to-end testing of CDM phase I during an in-water event that demonstrates weapon build-up, loading, transit, delivery, arming sequence, target detection, and simulated fire.  Complete safety qualification testing of fuze and battery components of CDM.  Conduct in-water demonstration of remote control of CDM prototypes with programmable target detection device Mk 71.  Conduct laboratory testing improved fuzing design which enables reversible arming and disarming.
                                                        
                                                         
                                                             4.115
                                                             0
                                                        
                                                         
                                                             4.115
                                                             0
                                                             Quickstrike: Finish aircraft certification of F/A-18 E/F.  Conduct explosive ordnance disposal (EOD) render safe procedures testing to ensure safe disposal procedures are safe and effective for EOD forces for Mk 62 and Mk 63 variants of Quickstrike Mod 3.  
CDM:  Initiate safety qualification testing of updated fuze and battery components of CDM Increment 2.  Conduct functional and reliability testing of engineering design model of reversible fuze design for use with CDM.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to completion of flight testing of JDAM-equipped configurations. Also, CDM Increment 1 testing will
complete in FY19.
                                                    
                                                
                                                 
                                                     Management:
                                                     
                                                         
                                                             0.080
                                                             0
                                                             Program management support, contract support and travel.
                                                        
                                                    
                                                     
                                                         
                                                             0.085
                                                             0
                                                             Program management support, contract support and travel.
                                                        
                                                         
                                                             0.090
                                                             0
                                                        
                                                         
                                                             0.090
                                                             0
                                                             Program management support, contract support and travel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 3231
                                                     Quickstrike Mine
                                                     
                                                         6.337
                                                         9.758
                                                         5.183
                                                         5.183
                                                         5.289
                                                         8.585
                                                         8.793
                                                         24.023
                                                         0.000
                                                         130.851
                                                    
                                                
                                            
                                             Procurement of Target Detecting Device (TDD) Mk 71, MK 62/63 kits, MK 65, Clandestine Delivered Mine (CDM) kits and associated components.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWC PC
                                                             Panama City, FL
                                                             
                                                                 117.357
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 117.357
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development
                                                             C
                                                             CPAF
                                                             Various
                                                             Various
                                                             
                                                                 4.112
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                             Beginning in FY18, the Encapsulated Effector transitions technology developed by the Advanced Undersea Weapon System (AUWS) to enable capability.  The program provides maritime mining capability in deeper water depths compared to existing bottom mines.  Encapsulated Effector uses existing kinetic payloads to engage enemy targets, and provides a wide area of coverage per each weapon. The program uses a weapon which is self-contained and is released when a target is detected and uses mobility to engage the target.  The system uses modern sensing and processing technology to enable accurate targeting at increased range, incorporates remote control to allow operational flexibility to activate/deactivate and/or change targeting parameters, and maintains minefield resilience even as weapons are expended against targets.  The result is expanded operating areas to restrict or deny adversary access to the intended area while using fewer weapons than traditional mines.
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                                                             Developed engineering architecture products. Began development of Systems Engineering Plan (SEP) and Test and Evaluation Master Plan (TEMP).  Developed a draft program protection plan to ensure security of critical data.  Established a technical database and engineering models for rapid analysis and documentation of system requirements and interfaces in order to transition technology products from the Office of Naval Research projects and Naval Warfare Center prototyping efforts.  Initiated system safety program to evaluate and mitigate hazards across the program lifecycle.
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                                                             Conduct performance analysis and trade studies to develop a system level performance specification to support contract award in FY20.  Conduct system functional review and performance requirements review.   Finalize SEP and TEMP documents to guide engineering planning.  Define subsystem interfaces and develop interface control document between primary hardware components and selected weapon.  Conduct preliminary hazard assessment of system architecture.
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                                                         Increased funding supports the 3QFY20 award for Encapsulated Effector system development and integration, thereby ramping up design and development efforts. Funding increase also supports increased requirements for additional targeting capabilities.
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                                             The Encapsulated Effector plans to leverage Navy warfare center expertise to perform requirements analysis and engineering architecture design to identify mature technologies to meet the operational objectives.  Those engineering products will be provided to a prime contractor for final system integration and testing.  The contractor will be responsible for the final design to optimize producibility, manufacture engineering design models to be used during testing, and test planning and execution to gather the required data to support a production decision.
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                                 The Lightweight Torpedo (LWT) program designs, integrates and tests the LWT MK 54.  The LWT development program provides performance improvements in shallow water and counter-measure environments. The High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) development and Low Rate Initial Production (LRIP) contract was awarded to Boeing on April 2013.  The Advanced Lightweight Torpedo effort has completed Analysis of Alternatives (AoA) and out briefed the selected material solution.  The effort is currently in the system requirements and development phase for FY 2019. 

Budget supports an incremental developmental acquisition approach combining hardware and Advanced Processor Build (APB) software upgrades to enable rapid fielding of improvements to the fleet.  The program will focus on common LWT and Heavyweight Torpedo (HWT) hardware and software architecture enhancements that will provide re-architecture, broadband array improvements, and APB software improvements.  Future APB software builds will utilize the common torpedo software to deliver capability and tactic improvements to the MK 54 LWT. The program will also support development of enhanced weapon delivery methods, including the high altitude launch of the MK 54 from the P-8A Maritime Patrol Reconnaissance Aircraft (MPRA) with the HAAWC.
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                                     Proj: 1412 HAAWC - Increase of $2.838M from FY19 to FY20 is required to support in-water test runs for Operational Testing (OT), and funds to contractor Boeing to pay for test support and planning, development close-out, and software upgrades.

Proj: 2234 Lightweight Hybrid Torpedo - Decrease of $5.033M from FY19 to FY20 based on a reduction in the number of in-water developmental test runs.

Proj: 3418 Advanced Anti-Submarine Lightweight Torpedo - Increase of $87.397M from FY19 to FY20 required for Other Transactional Authority (OTA) agreements for the development of an improved propulsion system, modified Otto Fuel engine, new warhead development, new Guidance & Control(G&C) Section, All up Round (AUR) integration, P-8A and Helo platform integration, New Fleet Exercise Section development, and New Test Set development in support of Advanced Lightweight Torpedo (MK54 MOD 2) development.
                                
                                 
                                     
                                         1412
                                         HAAWC
                                         
                                             0.000
                                             8.516
                                             3.916
                                             6.754
                                             6.754
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             19.186
                                        
                                         
                                             
                                                 0
                                                 23
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The program will design, develop, and procure a High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) Air Launch Accessory (ALA) for the MK 54 Lightweight Torpedo (LWT).  This capability will allow employment of the MK 54 outside the current fixed wing launch envelope.  This includes the ability to employ the MK 54 LWT at high altitude, with stand-off ranges, and with the ability for precision guidance to the intended water entry point (WEP) without affecting the in-water operation of the LWT.  This ALA is intended for employment with the Navy's latest Maritime Patrol and Reconnaissance Aircraft (MPRA), the P-8A Poseidon.

FY 2020 achievement of HAAWC IOC

HAAWC program was previously funded in FY 2016 - FY 2017 from Proj. 2234 Lightweight Hybrid Torpedo.
                                             
                                                 
                                                     High Altitude Anti-Submarine Warfare Weapon Capability (HAAWC) Development
                                                     
                                                         
                                                             8.516
                                                             23
                                                             Milestone C Review
Low Rate Initial Production (LRIP) 1 Award 
Conduct Physical Configuration Audit (PCA) 
Conduct Developmental Testing with P-8A Platform
Conduct Integrated Testing with P-8A Platform.
                                                        
                                                    
                                                     
                                                         
                                                             3.916
                                                             0
                                                             Continue Integrated Testing with P-8A Platform.
Complete Operational test Readiness Review (OTRR)
Begin Operational Testing (OT)
Conduct System Verification Review (SVR)
Conduct Flight Readiness Review (FRR)
Complete Developmental Testing with P-8A Platform
                                                        
                                                         
                                                             6.754
                                                             0
                                                        
                                                         
                                                             6.754
                                                             0
                                                             Complete Operational Test (OT)
Complete Cybersecurity reviews development closeout
Conduct final Safety reviews
Closeout Flight Simulator software and documentation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $2.838M from FY19 to FY20 is based on additional engineering support for in-water test runs for OT and funds to contractor, Boeing, to pay for test support and planning, development close-out, and software upgrades.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/3215
                                                     MK54 Torpedo Mods
                                                     
                                                         94.699
                                                         83.825
                                                         119.502
                                                         119.502
                                                         136.115
                                                         148.186
                                                         198.937
                                                         202.905
                                                         0.000
                                                         2075.337
                                                    
                                                
                                            
                                             The Engineering and Manufacturing Development (EMD) contract held by Boeing Company supports an incremental approach to delivering full HAAWC capability, Air Launch Accessory (ALA) assets and equipment, as well as associated engineering services and support.  The schedule for the completion of the EMD phase of the MK 54 HAAWC AUR development is closely linked to the P-8A Increment 2 design and integration schedule.  The EMD contract was awarded in April 2013, with options for the procurement of LRIP units.  A future full rate production contract was evaluated through market research and Request For Information (RFIs) for competitive award.  The Navy has decided after in depth evaluation, it is in the best interest of the government to award a sole source contract to Boeing. Contract award will be in FY 2020, upon successfully meeting Initial Operating Capability (IOC) requirements and conducting a Full Rate Production Decision Review.
                                             Milestone reviews
Program Management reviews
System engineering technical review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding required in FY20 on Boeing contract for hardware support and planning.
                                                     
                                                         
                                                             Hardware Development - HAAWC
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     5.585
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.185
                                                            
                                                        
                                                         
                                                             Hardware Development - HAAWC
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.240
                                                            
                                                        
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NSWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.475
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.475
                                                            
                                                        
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NAWC
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.740
                                                                     2017-11
                                                                
                                                                 
                                                                     0.090
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.830
                                                            
                                                        
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.340
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.340
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Increased funding required in FY20 for HAAWC documentation and systems engineering agent support.
                                                     
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.219
                                                                     2018-11
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Increased funding in FY20 required to conduct Operational Testing (OT), complete final OT report, complete reviews for cyber security and safety, and closeout flight simulator software/documentation.
                                                     
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     2.233
                                                                
                                                                 
                                                                     2.233
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.733
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             WR
                                                             NUWC
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.525
                                                                     2017-11
                                                                
                                                                 
                                                                     1.260
                                                                     2018-11
                                                                
                                                                 
                                                                     0.284
                                                                
                                                                 
                                                                     0.284
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.069
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             C
                                                             BA
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.751
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.637
                                                                
                                                                 
                                                                     0.637
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.388
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             WR
                                                             NAWC
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.560
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.960
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             WR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.297
                                                                     2018-11
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.997
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.450
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.850
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             C
                                                             BA
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604610N_1412_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1412
                                                     
                                                         
                                                             HAAWC Design/Development/Qualification: HAAWC MS C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             HAAWC Design/Development/Qualification: HAAWC IT / OT
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             HAAWC Design/Development/Qualification: HAAWC IOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2234
                                         Lightweight Hybrid Torpedo
                                         
                                             345.501
                                             12.541
                                             22.831
                                             17.798
                                             17.798
                                             16.824
                                             13.938
                                             14.152
                                             14.427
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The program designs, integrates and tests the LWT MK54.  The LWT provides performance improvements in shallow water, counter-measure environments. The MK 54 MOD 1 program consists to two increments: 1) Advanced Processor Build (APB) 5/Tech Insertion 1 (TI1) and 2) APB-6 software upgrade. 

FY 2021 achievement of MK 54 MOD 1 IOC
                                             
                                                 
                                                     MK54 Pre-Planned Product Improvement
                                                     
                                                         
                                                             12.541
                                                             0
                                                             Complete MK 54 MOD 1 Development Testing (DT)
Complete MK 54 MOD 1 Software Development
Complete Capability Development Document (CDD) and MDA Review for ALWT
                                                        
                                                    
                                                     
                                                         
                                                             22.831
                                                             0
                                                             Conduct MK 54 MOD 1 IT
Conduct MK 54 MOD 1 Operational Test Readiness Review (OTRR)
Begin APB 6 (INC 2) software development
                                                        
                                                         
                                                             17.798
                                                             0
                                                        
                                                         
                                                             17.798
                                                             0
                                                             Conduct MK54 MOD 1 Operational Testing (OT)
Continue Countermeasure Procurement
Continue Fleet Exercise Section(FES)Development
Continue Environmentally Centric Weapons Facility (EC WAF) Integration
Continue APB 6 (INC 2) software development
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $5.033M from FY19 to FY20 based on a reduction in the number of in-water operational test runs.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/3215
                                                     MK54 Torpedo Mods
                                                     
                                                         94.699
                                                         83.825
                                                         119.502
                                                         119.502
                                                         136.115
                                                         148.186
                                                         198.937
                                                         202.905
                                                         0.000
                                                         2075.337
                                                    
                                                
                                            
                                             Leveraging a Phase III SBIR, a MK 54 MOD 1 LRIP contract was awarded to Progeny in 2016, for the delivery of MOD 1 assets to support Operational Testing (OT) leading to a planned IOC in 2021.  Continuing on with the SBIR contractor, a second LRIP contract was awarded to Progeny for MOD 1 kits in 2018, with an option for Full Rate Production in 2021.  In conjunction with these MK 54 MOD 1 hardware procurements, APB software upgrades will provide significant torpedo performance improvements.  APB 5 and APB 6 software development and testing is performed by NUWC Division Newport.
                                             Milestone reviews
System engineering technical review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware Development - PRIOR YEAR
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 47.640
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 47.640
                                                            
                                                        
                                                         
                                                             Hardware Development - MK 54 MOD 1
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 1.385
                                                                 
                                                                     0.681
                                                                     2017-11
                                                                
                                                                 
                                                                     1.400
                                                                     2018-11
                                                                
                                                                 
                                                                     1.282
                                                                
                                                                 
                                                                     1.282
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.748
                                                            
                                                        
                                                         
                                                             Hardware Development - MK 54 MOD 1
                                                             SS
                                                             FP
                                                             Progeny Systems
                                                             Not Specified
                                                             
                                                                 24.394
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.394
                                                            
                                                        
                                                         
                                                             Hardware Development - HAAWC
                                                             WR
                                                             NSWCCD
                                                             Carderock, MD
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Hardware Development - HAAWC
                                                             C
                                                             CPAF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 98.216
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 98.216
                                                            
                                                        
                                                         
                                                             Hardware Development - HAAWC
                                                             WR
                                                             NSWCDD
                                                             Dahlgren, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Hardware Development - HAAWC
                                                             WR
                                                             NSWC
                                                             Indian Head
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Hardware Development - INSENSITIVE MUNITIONS
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.420
                                                                 
                                                                     0.110
                                                                     2017-10
                                                                
                                                                 
                                                                     0.210
                                                                     2019-01
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - INSENSITIVE MUNITIONS
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.480
                                                                 
                                                                     0.150
                                                                     2018-01
                                                                
                                                                 
                                                                     0.150
                                                                     2019-01
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - INSENSITIVE MUNITIONS
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.000
                                                                 
                                                                     0.122
                                                                     2017-11
                                                                
                                                                 
                                                                     0.196
                                                                     2019-01
                                                                
                                                                 
                                                                     0.101
                                                                
                                                                 
                                                                     0.101
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - MK54 MOD 1
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 5.030
                                                                 
                                                                     1.920
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.950
                                                            
                                                        
                                                         
                                                             Software Development - PRIOR YEAR
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 20.454
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.454
                                                            
                                                        
                                                         
                                                             Software Development - MK 54 MOD 1
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.010
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.580
                                                                
                                                                 
                                                                     0.580
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.665
                                                            
                                                        
                                                         
                                                             Software Development - MK 54 MOD 1
                                                             MIPR
                                                             MIT
                                                             Boston, MA
                                                             
                                                                 1.358
                                                                 
                                                                     0.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.358
                                                            
                                                        
                                                         
                                                             Software Development - MK 54 MOD 1
                                                             C
                                                             BA
                                                             ARL/PSU
                                                             Philadephia, PA
                                                             
                                                                 0.621
                                                                 
                                                                     0.820
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.441
                                                            
                                                        
                                                         
                                                             Systems Engineering - VLA
                                                             SS
                                                             FP
                                                             Lockheed Martin: VLA
                                                             Akron, OH
                                                             
                                                                 7.606
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.606
                                                            
                                                        
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NSWC PMA 290
                                                             Patuxent, MD
                                                             
                                                                 9.582
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.582
                                                            
                                                        
                                                         
                                                             Systems Engineering - HAAWC
                                                             WR
                                                             NAWCWD
                                                             China Lake
                                                             
                                                                 6.606
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.606
                                                            
                                                        
                                                         
                                                             Systems Enginnering - HAAWC
                                                             C
                                                             CPFF
                                                             John Hopkins University
                                                             Baltimore, MD
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             System Test & Evaluation - HAAWC
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 21.931
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 21.931
                                                            
                                                        
                                                         
                                                             Hardware Development - ADV LWT
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     1.218
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.218
                                                            
                                                        
                                                         
                                                             Hardware Development - ADV LWT
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Hardware Development - ADV LWT
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.270
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.270
                                                            
                                                        
                                                         
                                                             Software Development - APB 6
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.395
                                                                     2018-12
                                                                
                                                                 
                                                                     0.403
                                                                
                                                                 
                                                                     0.403
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.798
                                                            
                                                        
                                                         
                                                             Software Development - FCT program
                                                             C
                                                             BA
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 0.000
                                                                 
                                                                     1.150
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.150
                                                            
                                                        
                                                         
                                                             Hardware Development - ADV LWT
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.025
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                         
                                                             Hardware Development - ADV LWT
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.025
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Decreased support funding required in FY20 based on reduced number of in-water developmental test runs.
                                                     
                                                         
                                                             Hardware Development
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 5.347
                                                                 
                                                                     0.185
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.532
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 8.805
                                                                 
                                                                     0.468
                                                                     2017-12
                                                                
                                                                 
                                                                     1.672
                                                                     2018-11
                                                                
                                                                 
                                                                     1.193
                                                                
                                                                 
                                                                     1.193
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 12.138
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             BA
                                                             ARL/PSU
                                                             Philadephia, PA
                                                             
                                                                 0.441
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.441
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAVSEA
                                                             Not Specified
                                                             
                                                                 0.168
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.168
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 0.120
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.235
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.355
                                                            
                                                        
                                                         
                                                             System Test and Evaluation
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 30.293
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.565
                                                                     2018-11
                                                                
                                                                 
                                                                     0.428
                                                                
                                                                 
                                                                     0.428
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 31.286
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Decreased T&E funding required in FY20 based on reduced number of in-water developmental test runs.
                                                     
                                                         
                                                             Systems Engineering - MK 54 MOD 1
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 1.259
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.259
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - PRIOR YEAR
                                                             WR
                                                             NUWC
                                                             Newport/Keyport
                                                             
                                                                 32.191
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 32.191
                                                            
                                                        
                                                         
                                                             System Test and Evalution - MK 54 MOD 1
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 2.454
                                                                 
                                                                     0.863
                                                                     2017-12
                                                                
                                                                 
                                                                     4.242
                                                                     2019-01
                                                                
                                                                 
                                                                     4.351
                                                                
                                                                 
                                                                     4.351
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 11.910
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - MK 54 MOD 1
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 3.923
                                                                 
                                                                     3.218
                                                                     2017-12
                                                                
                                                                 
                                                                     12.601
                                                                     2018-11
                                                                
                                                                 
                                                                     6.978
                                                                
                                                                 
                                                                     6.978
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 26.720
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - MK 54 MOD 1
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 1.576
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.776
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - MK 54 MOD 1
                                                             C
                                                             CPIF
                                                             ARL/PSU
                                                             Philadephia, PA
                                                             
                                                                 0.068
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.288
                                                                
                                                                 
                                                                     0.288
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.356
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - MK 54 MOD 1
                                                             WR
                                                             Aberdeen Test Center
                                                             Aberdeen, MD
                                                             
                                                                 0.731
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.731
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - MK 54 MOD 1
                                                             WR
                                                             OPTEVFOR
                                                             Not Specified
                                                             
                                                                 1.000
                                                                 
                                                                     0.629
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     1.235
                                                                
                                                                 
                                                                     1.235
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.364
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - PRIOR YEAR
                                                             WR
                                                             OPTEVFOR
                                                             Not Specified
                                                             
                                                                 3.490
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.490
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - HAAWC
                                                             WR
                                                             OPTEVFOR
                                                             Not Specified
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - HAAWC
                                                             WR
                                                             NSWC
                                                             Dalgren, VA
                                                             
                                                                 0.091
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.091
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - HAAWC
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.618
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.618
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - HAAWC
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - WEAPON TRANSPORT
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.053
                                                                 
                                                                     0.028
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.081
                                                            
                                                        
                                                         
                                                             System Test and Evaluation  - ADV LWT
                                                             WR
                                                             NUWC
                                                             Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Test and Evalution - ADV LWT
                                                             WR
                                                             NUWC
                                                             Keyport
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Test and Evaluation - ADV LWT
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Test and Evalution - MK54 MOD 1
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.039
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.039
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.487
                                                                 
                                                                     0.020
                                                                     2018-01
                                                                
                                                                 
                                                                     0.028
                                                                     2019-02
                                                                
                                                                 
                                                                     0.028
                                                                
                                                                 
                                                                     0.028
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             FPIF
                                                             EWCSS
                                                             Washington, DC
                                                             
                                                                 4.496
                                                                 
                                                                     0.300
                                                                     2018-03
                                                                
                                                                 
                                                                     0.462
                                                                     2019-02
                                                                
                                                                 
                                                                     0.471
                                                                
                                                                 
                                                                     0.471
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.729
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             ARL/PSU
                                                             Philadephia, PA
                                                             
                                                                 0.588
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.588
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.093
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.093
                                                            
                                                        
                                                         
                                                             Acquisition Workforce Fund
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.226
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.226
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604610N_2234_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2234
                                                     
                                                         
                                                             APB 5  /TI-1: Continue APB 5 / TI-1 DT/IT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             APB 5  /TI-1: APB 5 / TI-1 OT
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             APB 5  /TI-1: APB 5 / TI-1 IOC
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Inc 2: APB 6 Tactical Software Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Inc 2: APB 6 Development Testing (DT)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3418
                                         Advanced Anti-Submarine Lightweight Torpedo
                                         
                                             0.000
                                             0.000
                                             36.400
                                             123.797
                                             123.797
                                             128.597
                                             84.122
                                             51.165
                                             44.301
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Developing an Advanced Lightweight Torpedo (ALWT) capable of prosecuting challenging adversary submarine targets.  The effort has completed Analysis of Alternatives (AoA) and out briefed the selected material solution.  Improvements to various hardware subsystems were evaluated for performance improvements along with software and algorithm updates.  The AoA completed 4Q FY 2017. In FY 2019, the program will leverage the use of Other Transactional Authority (OTA)s for system and subsystem development strategies. FY 2019 funding will allow for more detailed design and development work (HW/SW) to commence. The FY will begin with significant system requirements and initial functional allocation work. 

In FY20, the program will begin additional development of support equipment, test sets, and air launch accessories. The program will conduct additional testing and platform integration (surface and air) to further support initial system design work. Funds will be distributed on OTAs for development of Guidance and Control (G&C) subsystems, warhead modifications, modified Air Launch Accessary (ALA) wing kit, and modified afterbodies; Otto fuel and improved propulsion system. Additional funding will be provided on UARC contracts for integration support and to NUWCs for government software development and support. Subsystem prototype build and test for major subsystems is the biggest cost driver from FY19 to FY20 (materials, build process development, and test program included).  Significant aircraft integration tasks begin (P-8A and MH-60R) which will include software and interface design activities.  PDR is occurring in FY20 which leads to detailed system modeling with associated simulation runs, analysis and drawing preparation. This task requires assessing analysis to date and subsystem prototype performance to ensure we are moving out with the correct initial system design.  Milestone B preparation will also require additional subject matter expert (SME) involvement for assessment and documentation development.
                                             
                                                 
                                                     ALWT Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             36.400
                                                             0
                                                             -Award all OTAs for weapon development
-Conduct and closeout System Requirements Review (SRR).
-Begin MOD 2 APB Software Development (requirements and architecture analysis)
-Begin Fleet Exercise Section (FES) Development
-Begin Test Set (Warhead/Engine/All up Round) Development
-Begin Ship Integration Interface Design
-Begin Hardware Development for Warhead Section, Guidance & Control Section, and Propulsion 
-Begin EC WAF Modeling and Simulation Accreditation
-Begin System Test Bed Development
-Conduct System Functional Review (SFR).
                                                        
                                                         
                                                             123.797
                                                             0
                                                        
                                                         
                                                             123.797
                                                             0
                                                             -Continue MOD 2 APB Software Development (requirements and architecture analysis)
-Continue Fleet Exercise Section (FES) Development
-Continue Test Set (Warhead/Engine/All up Round) Development
-Continue Ship Integration Interface Design
-Continue Hardware Development for Warhead Section, Guidance & Control Section, and Propulsion 
-Continue EC WAF Modeling and Simulation Accreditation
-Propulsion Section Prototype Build and Testing
-Guidance and Control (G&C) Section Prototype Build and Testing
-Warhead Section Prototype Build and Testing
-Continue System Test Bed Development
-Begin MH-60R/P-8A Integration Interface Design (requirements/analysis/software)
-Begin Air Launch Accessory (ALA) Requirements and Initial System Design
-Initial Software/Hardware (SW/HW) Integration
-Conduct Milestone B preparation documentation reviews
-Conduct Preliminary Design Review (PDR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $87.397M from FY19 to FY20 required for Other Transactional Authority (OTA) agreements for the development of an improved propulsion system, modified Otto Fuel engine, new warhead development, new Guidance & Control(G&C) Section, All up Round (AUR) integration, P-8A and Helo platform integration, new Fleet Exercise Section (FES) development, and New Test Set development in support of Advanced Lightweight Torpedo (MK54 MOD 2) development.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/3215
                                                     MK-54 Torpedo Mods
                                                     
                                                         94.699
                                                         83.825
                                                         119.502
                                                         119.502
                                                         136.115
                                                         148.186
                                                         198.937
                                                         202.905
                                                         0.000
                                                         2075.337
                                                    
                                                
                                            
                                             The Acquisition Strategy is to use University Affiliated Research Centers (UARCs), Warfare Centers, and competitive Other Transactional Authority (OTA) agreements with industry to prototype a new Advanced Lightweight Torpedo that will be production ready in FY23. The program will then pursue accelerated acquisition LRIP opportunities while preparing for full and open FRP competition. This accelerated approach requires full initial funding to ensure all prototyping efforts deliver a fully integrated and production-ready weapon. Scope of effort includes weapon, launch platform integration, and all associated subsystems and supporting capabilities.
                                             Milestone reviews
System engineering technical review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase from FY19 to FY20 required to for Other Transactional Agreements (OTA) for development of Stored Chemical Energy Propulsion System (SCEPS), modified Otto Fuel engine,  new warhead development, new Guidance & Control (G&C) Section, and All up Round integration in support of Advanced Lightweight Torpedo development. NAVAIR increase in FY20 required for MK54 MOD 2 P-8A and Helo platform integration.
                                                     
                                                         
                                                             Software Development
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.297
                                                                     2018-12
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.797
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Carnegie Mellon
                                                             Pittsburgh, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.850
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NSWC, IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2018-12
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                         
                                                             Hardware Development - AUR
                                                             C
                                                             CPFF
                                                             ARL/PSU
                                                             State College, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                     2019-01
                                                                
                                                                 
                                                                     7.150
                                                                
                                                                 
                                                                     7.150
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 11.650
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             PEO-IWS
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.650
                                                                     2019-05
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 8.650
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     16.450
                                                                
                                                                 
                                                                     16.450
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 16.700
                                                            
                                                        
                                                         
                                                             Hardware Development - G&C
                                                             C
                                                             CPIF
                                                             OTA - Progeny
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                     2019-03
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 7.800
                                                            
                                                        
                                                         
                                                             Hardware Development - New engine
                                                             C
                                                             CPIF
                                                             OTA - Aerojet Rocketdyne
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.600
                                                                     2019-03
                                                                
                                                                 
                                                                     26.900
                                                                
                                                                 
                                                                     26.900
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 34.500
                                                            
                                                        
                                                         
                                                             Hardware Development - Otto Fuel
                                                             C
                                                             CPIF
                                                             OTA - Aerojet Rocketdyne
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.700
                                                                     2019-03
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 4.200
                                                            
                                                        
                                                         
                                                             Hardware Development - Warhead
                                                             C
                                                             CPIF
                                                             OTA - Northrop Grumman Innovation Systems
                                                             Plymouth, MN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-03
                                                                
                                                                 
                                                                     18.500
                                                                
                                                                 
                                                                     18.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 22.500
                                                            
                                                        
                                                         
                                                             Hardware Development - AUR
                                                             C
                                                             CPIF
                                                             OTA - Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     8.000
                                                                
                                                                 
                                                                     8.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 9.000
                                                            
                                                        
                                                         
                                                             Hardware Development - FES Development
                                                             C
                                                             CPIF
                                                             OTA - TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-04
                                                                
                                                                 
                                                                     3.524
                                                                
                                                                 
                                                                     3.524
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.524
                                                            
                                                        
                                                         
                                                             Hardware Development - AUR Test Set Development
                                                             C
                                                             CPIF
                                                             OTA - TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-04
                                                                
                                                                 
                                                                     11.000
                                                                
                                                                 
                                                                     11.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 11.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Increase in FY20 to support increased development and testing efforts and integration of Safety.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.900
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     4.600
                                                                
                                                                 
                                                                     4.600
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.600
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.591
                                                                     2018-11
                                                                
                                                                 
                                                                     0.591
                                                                
                                                                 
                                                                     0.591
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.182
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Increased funding for Prototype level testing in FY20 to support PDR.
                                                     
                                                         
                                                             System Test and Evaluation
                                                             WR
                                                             NUWC NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                     2019-03
                                                                
                                                                 
                                                                     4.400
                                                                
                                                                 
                                                                     4.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.100
                                                            
                                                        
                                                         
                                                             System Test and Evaluation
                                                             WR
                                                             NSWC IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-03
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             System Test and Evaluation
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2019-03
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.170
                                                            
                                                        
                                                         
                                                             System Test and Evaluation
                                                             WR
                                                             NUWC KPT
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2019-03
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Increased Funding in FY20 to support MK54 MOD 2 program management and execution.
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             FPIF
                                                             EWCSS
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.262
                                                                     2018-11
                                                                
                                                                 
                                                                     0.462
                                                                
                                                                 
                                                                     0.462
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.724
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604610N_3418_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3418
                                                     
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT MS-B
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT MS C
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT SCEPS Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT Warhead Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT G&C Hardware / Software Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT Otto Fuel Engine Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT FES Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT AUR Development Integration Phase I
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): ALWT Engineering Testing
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): Developmental Testing (DT)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): Integrated Testing (IT)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Lightweight Torpedo (ALWT): OTRR
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                     307.172
                                     7.449
                                     7.107
                                     8.237
                                     8.237
                                     8.371
                                     8.548
                                     8.721
                                     8.896
                                     Continuing
                                     Continuing
                                
                                 This program, aligned with National Defense Strategy, provides Joint Service Explosive Ordnance Disposal (EOD) and the supported Combatant Commanders with information superiority by providing for the development of Unexploded Explosive Ordnance (UXO), Improvised Explosive Devices (IED), Weapons of Mass Destruction (WMD), and weapons systems Technical Manuals.  TMs, which provide key identification features, hazardous materials, and safety information, are paramount to the success of EOD Mission to; detect, locate, access, identify, Render-Safe/Neutralize, and disposal or recovery of both foreign and domestic explosive threats that pose a threat to military operations, installations, personnel, and materials.

In addition, EOD Render-Safe Procedures (RSP) of foreign ordnance and other explosive hazards must be developed as soon as possible after gaining knowledge of its existence. This
effort requires collection, exploitation, and analysis of the foreign ordnance prior to the development of EOD procedures.

The program also provides for the development and evaluation of prototypical EOD Tier Two solutions sets for threats identified in the National Response Framework. This effort provides resources essential to the Foreign Threat Mine Acquisition/Exploitation (FTMA/E) program that includes; acquisition, inert certification, intelligence and operational
exploitation, analysis, procedure development, and disposition of the highest priority foreign threat naval mines.

As defined in DOD Directive 5160.62, assigns the Secretary of the Navy (SECNAV) the responsibility of Executive Agent for Explosive Ordnance Disposal (EOD) Technology and Training (T&T). The Executive Agent for EOD T&T is to provide for the preparation, technical development, validation, Joint Service approval, and distribution of all EOD procedures
and countermeasures to include; publications, manuals, bulletins, texts, and graphic aids.  This program is a non-acquisition program (without traditional acquisition milestones) with on-going, continuous delivery of urgent and periodic documented procedures and publications for mines, ordnance items, weapons systems, Improvised Explosive Devices, Weapons of Mass Destruction, and related explosive hazards.
                                 
                                     
                                         7.561
                                         7.107
                                         7.416
                                         7.416
                                    
                                     
                                         7.449
                                         7.107
                                         8.237
                                         8.237
                                    
                                     
                                         -0.112
                                         0.000
                                         0.821
                                         0.821
                                    
                                     
                                         
                                             -0.112
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.821
                                                     0.821
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     FY 2020: Funding was increased by $0.821M to support required EOD publications.
                                
                                 
                                     
                                         1829
                                         Expl Ord Disp Proc
                                         
                                             307.172
                                             7.449
                                             7.107
                                             8.237
                                             8.237
                                             8.371
                                             8.548
                                             8.721
                                             8.896
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program, aligned with National Defense Strategy, provides Joint Service Explosive Ordnance Disposal (EOD) and the supported Combatant Commanders with information superiority by providing for the development of Unexploded Explosive Ordnance (UXO), Improvised Explosive Devices (IED), Weapons of Mass Destruction (WMD), and weapons systems Technical Manuals.  TMs, which provide key identification features, hazardous materials, and safety information, are paramount to the success of EOD Mission to; detect, locate, access, identify, Render-Safe/Neutralize, and disposal or recovery of both foreign and domestic explosive threats that pose a threat to military operations, installations, personnel, and materials.

In addition, EOD Render-Safe Procedures (RSP) of foreign ordnance and other explosive hazards must be developed as soon as possible after gaining knowledge of its existence. This
effort requires collection, exploitation, and analysis of the foreign ordnance prior to the development of EOD procedures.

The program also provides for the development and evaluation of prototypical EOD Tier Two solutions sets for threats identified in the National Response Framework. This effort provides resources essential to the Foreign Threat Mine Acquisition/Exploitation (FTMA/E) program that includes; acquisition, inert certification, intelligence and operational
exploitation, analysis, procedure development, and disposition of the highest priority foreign threat naval mines.

As defined in DOD Directive 5160.62, assigns the Secretary of the Navy (SECNAV) the responsibility of Executive Agent for Explosive Ordnance Disposal (EOD) Technology and Training (T&T). The Executive Agent for EOD T&T is to provide for the preparation, technical development, validation, Joint Service approval, and distribution of all EOD procedures
and countermeasures to include; publications, manuals, bulletins, texts, and graphic aids.  This program is a non-acquisition program (without traditional acquisition milestones) with on-going, continuous delivery of urgent and periodic documented procedures and publications for mines, ordnance items, weapons systems, Improvised Explosive Devices, Weapons of Mass Destruction, and related explosive hazards.
                                             
                                                 
                                                     Render-Safe Procedures Development
                                                     
                                                         
                                                             2.661
                                                             0
                                                             Identified, analyzed, exploited, and reverse engineered foreign and domestic conventional ordnance, munitions, weapons systems, and their associated explosive hazards, for the purpose of developing and or updating EOD render-safe and disposal procedures.
                                                        
                                                    
                                                     
                                                         
                                                             2.796
                                                             0
                                                             Develop specific Explosive Ordnance Disposal (EOD) Technical Manuals which include the key identification features, functionality, hazardous components, safeties and warnings, Render Safe and Disposal procedures, for U.S. and foreign ordnance items.  Technical Manual development is accomplished through collection, exploitation, analysis, and reverse engineering through the analysis, exploitation, and reverse engineering of these ordnance items.
                                                        
                                                         
                                                             3.806
                                                             0
                                                        
                                                         
                                                             3.806
                                                             0
                                                             Develop specific Explosive Ordnance Disposal (EOD) Technical Manuals which include the key identification features, functionality, hazardous components, safeties and warnings, Render Safe and Disposal procedures, for U.S. and foreign ordnance items.  Technical Manual development is accomplished through collection, exploitation, analysis, and reverse engineering through the analysis, exploitation, and reverse engineering of these ordnance items.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY2019 to FY2020 is to increase the development of Technical Manuals with no coverage. No coverage means there has been ordnance located with no development for EOD Warfighter to identify and/or rendersafe for disposal procedures.
                                                    
                                                
                                                 
                                                     Improvised Explosive Device (IED), Weapons of Mass Destruction (WM) Countermeasures
                                                     
                                                         
                                                             2.338
                                                             0
                                                             Analyzed and exploited IEDs and WMDs (to include chemical, biological, radiological, or nuclear weapons) threats for the purpose of developing and or updating EOD countermeasures and procedures to neutralize the threat.
                                                        
                                                    
                                                     
                                                         
                                                             1.839
                                                             0
                                                             Develop Tactics, Techniques, and Procedures (TTP), and EOD Technical Manuals to counter Improvised Explosive Devices (IED), conventional and homemade explosive materials and their precursors, and Chemical, Biological, Nuclear, and Radiological (CBRN) agents and dispersal devices (both improvised and conventional).  Additionally, develop Special Weapons Operation Publications (SWOP) publications as part of the Joint Nuclear Weapons Publication System (JNWPS) process.
                                                        
                                                         
                                                             1.927
                                                             0
                                                        
                                                         
                                                             1.927
                                                             0
                                                             Increase to address solution and informational products enabling the desensitization of explosives and explosive procedures. This includes the development, testing, and validation of materials and solutions to reduce sensitivity of primary and Homemade explosives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increases allows additional development of EOD mission threats in support of National Defense Strategy.
                                                    
                                                
                                                 
                                                     Foreign Mine Acquisition
                                                     
                                                         
                                                             2.450
                                                             0
                                                             Acquired high priority foreign threat naval mines for analysis and exploitation in support of development of EOD countermeasure procedures.
                                                        
                                                    
                                                     
                                                         
                                                             2.472
                                                             0
                                                             Acquire foreign mines and mine related materials as prioritized by Foreign Mine Planning Group (FMPG) to support development of U.S. Navy countermeasures for these items and development of EOD Technical Manuals.
                                                        
                                                         
                                                             2.504
                                                             0
                                                        
                                                         
                                                             2.504
                                                             0
                                                             Acquire foreign mines and related materials as prioritized by Foreign Mine Plan Group(FMPG) to support component exploitation resulting in development of EOD 60 series Technical Manual and development of Naval Surface and submarine warfare countermeasures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY2019 to FY2020 is in accordance with planned program profile.
                                                    
                                                
                                            
                                             This is a non-acquisition program.
                                             Analyzed and exploited foreign and domestic ordnance resulting in the development of 3,331 ordnance and weapons systems publications providing essential identification features, functioning characteristics, safety information and other EOD specific technical information to include 64 validated Render-Safe and Disposal procedures.  Additionally, 222 Improvised Explosive Device (IED) and Weapons of Mass Destruction (WMD) publications were developed or updated which included the development and validation of 3 EOD specific Render-Safe/Neutralization procedures.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Foreign Mine Acquisition
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 12.757
                                                                 
                                                                     1.946
                                                                     2017-11
                                                                
                                                                 
                                                                     1.859
                                                                     2018-11
                                                                
                                                                 
                                                                     2.270
                                                                
                                                                 
                                                                     2.270
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Special Mission OCO
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 3.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.500
                                                            
                                                        
                                                         
                                                             Ordnance and Weapons Systems Procedures Development
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 192.212
                                                                 
                                                                     2.660
                                                                     2017-11
                                                                
                                                                 
                                                                     2.709
                                                                     2018-11
                                                                
                                                                 
                                                                     3.446
                                                                
                                                                 
                                                                     3.446
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Improvised Explosive Device {IED}, Weapons of Mass Destruction {WMD} Countermeasures
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 53.224
                                                                 
                                                                     2.131
                                                                     2017-11
                                                                
                                                                 
                                                                     1.829
                                                                     2018-11
                                                                
                                                                 
                                                                     1.825
                                                                
                                                                 
                                                                     1.825
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Foreign Mine Acquisition
                                                             WR
                                                             NSWCPC
                                                             Panama City, FL
                                                             
                                                                 23.450
                                                                 
                                                                     0.130
                                                                     2017-11
                                                                
                                                                 
                                                                     0.130
                                                                     2018-11
                                                                
                                                                 
                                                                     0.130
                                                                
                                                                 
                                                                     0.130
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Personnel
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 4.940
                                                                 
                                                                     0.275
                                                                     2017-10
                                                                
                                                                 
                                                                     0.280
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             WR
                                                             NSWCIHEODTD
                                                             Indian Head, MD
                                                             
                                                                 17.089
                                                                 
                                                                     0.307
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.316
                                                                
                                                                 
                                                                     0.316
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     JT Service EOD
                                                     
                                                         
                                                             System Development: Ordnance and Weapons Systems Procedures Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Improvised Explosive Device (IED), Weapons of Mass Destruction (WMD) Countermeasures
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                     0.000
                                     0.000
                                     0.000
                                     22.000
                                     22.000
                                     20.000
                                     5.000
                                     0.000
                                     0.000
                                     0.000
                                     47.000
                                
                                 Organic Precision Fires (OPF) - OPF is a tiered scalable weapon system that will provide Marines the ability to accurately attack and destroy targets throughout the battle space.  OPF will provide a man portable and multiple vehicular mounted systems supporting multiple echelons within the MAGTF.  OPF will provide an organic fires capability that will increase lethality of the MAGTF, reduce collateral damage, and provide an affordable precision strike fire support system.  The OPF will transition from the RCO to PM Fires as an evolutionary acquisition program to incrementally develop and deliver a vendor provided munition capable of destroying multiple target sets
                                 
                                     
                                         0.000
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         0.000
                                         22.000
                                         22.000
                                    
                                     
                                         0.000
                                         0.000
                                         22.000
                                         22.000
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     22.000
                                                     22.000
                                                
                                            
                                        
                                    
                                     Increase of $22.0M from FY19 to FY20 supports the initiation of developmental testing as well as the development of additional capabilities beyond the efforts conducted prior to OPF's transition from BA04/PE 0604320M/Project 9999.
                                
                                 
                                     
                                         7400
                                         Combat Capability Development Transition
                                         
                                             0.000
                                             0.000
                                             0.000
                                             22.000
                                             22.000
                                             20.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             47.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             OPF transitions from the BA04/PE 0604320M/Project 9999 to BA05/PE 0604657M/Project 7400 (Combat Capability Development Transition) in order to align the efforts initiated in FY20 to the appropriate budget activity. This was the result of a Congressional Add in FY 2018 for Rapid Technology Capability Prototypes - not reflected in the previous budget exhibit due to the timing of the submission.
                                             Organic Precision Fires (OPF) - OPF is a tiered scalable weapon system that will provide Marines the ability to accurately attack and destroy targets throughout the battle space.  OPF will provide a man portable and multiple vehicular mounted systems supporting multiple echelons within the MAGTF.  OPF will provide an organic fires capability that will increase lethality of the MAGTF, reduce collateral damage, and provide an affordable precision strike fire support system.
                                             
                                                 
                                                     Organic Precision Fires  (OPF)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             22.000
                                                             0
                                                        
                                                         
                                                             22.000
                                                             0
                                                             - Initiate development of an interchangeable platform capable of supporting multiple MAGTF prime movers.  
- Initiate integration of the OPF capability into existing video downlink, Command and Control, and fire support systems. 
- Initiate multi-user, multi-munition, and swarming capabilities. 
- Initiate developmental testing and begin safety and cybersecurity certifications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $22.0M from FY19 to FY20 is to support the intial Development of the OPF.  Funding for the OPF has been provided to develop a vehicular mounted precision organic indirect fires system to mitigate a capability gap that cannot be addressed by current fire support systems. OPF will provide the ability for Marines at different echelons to quickly and accurately attack targets at varying ranges in response to mission requirements.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4733
                                                     FIRE SUPPORT SYSTEM
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         20.000
                                                         27.000
                                                         27.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The OPF will be an evolutionary acquisition program to incrementally develop and deliver a vendor provided munition capable of destroying multiple target sets.  OPF will be integrated with a government developed and owned mounting platform and command and control system.  This strategy will allow the program office to procure munitions from multiple vendors resulting in reduced costs.  This strategy will also allow the program office to focus future efforts on development of munitions that are vehicle and C2 agnostic.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Develop the OPF capability to support the MGTAF
                                                     
                                                         
                                                             OPF Development
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.128
                                                                
                                                                 
                                                                     18.128
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 18.128
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Engineering, Information Assurance and Safety Support
                                                     
                                                         
                                                             OPF Engineering Support
                                                             MIPR
                                                             PM AMRDEC
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.957
                                                                
                                                                 
                                                                     1.957
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.957
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Conduct developmental testing of OPF
                                                     
                                                         
                                                             OPF Developmental Test
                                                             MIPR
                                                             PM AMRDEC
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.915
                                                                
                                                                 
                                                                     1.915
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.915
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                                                     Proj 7400
                                                     
                                                         
                                                             OPF Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integration with Prime Mover
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Warhead Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Swarm Integration and Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604703N
                                 Personnel, Trng, Sim, & Human Factors
                                 141
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     36.366
                                     24.229
                                     6.539
                                     5.500
                                     5.500
                                     9.105
                                     8.830
                                     8.128
                                     8.290
                                     Continuing
                                     Continuing
                                
                                 Research and Development funds for Manpower, Personnel, Training and Education (MPT&E) Transformation under PE 0604703N have been consolidated within PE 0605013N Project Unit 2905 starting in FY19.
                                 The FY 2020 funding request was reduced by $2.160 million to account for the availability of prior year execution balances.

This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision and the upgrading and enhancement of existing Manpower, Personnel, Training and Education (MPT&E) decision support systems, tools and models.

This non-acquisition category program provides funds for continued R&D for broader application of advanced technologies to transition successful research proof-of-concept demonstrations into operational use.  This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded to production and into the hands of analysts and program managers throughout the Manpower, Personnel, Training and Education enterprise. The PE also supports the application of proven industry models, tools and methodologies to Navy MPT&E problems where government-off-the-shelf (GOTS) solutions are non-existent.  The second goal of the PE is to successfully implement 90% of the industry-standard tools that are attempted to be used in Navy applications.  In this case the Naval War College procuring and modifying an integrated, state-of-the-art information management / knowledge-management (IM / KM) system that environment that supports the College's unique educational and research activities.   Informed by IM/KM best practices, elements of this environment will enhance the Naval War College (NWC) ability to achieve objectives in its mission areas of education, research, cooperative / international engagement, and combat readiness. This effort will allow NWC to support the Chairman Joint Chiefs of Staff (CJCS) vision for education as a career/lifelong learning endeavors, Navy's education strategy and CNO's Sailor 2025 initiative by dramatically increasing NWC communication of research, gaming and education results to the broader military and Navy communities.

Faced with complex challenges to efficiently and effectively attract, develop, and retain Navy Sailors, the Department has prepared an MPT&E Transformation plan to combat threats to mission readiness.  The strategic vision and desired end-state of the endeavor is a holistic modernization of models, processes, and information technology, to dramatically improve the quality of MPT&E service delivery. There are too many Legacy IT Systems, an overly complex data management system, and limited Sailor-Self-Service options with no mobile access.  The IT Transformation will focus on two primary strategies: maximizing the utilization of commercial-off-the-shelf (COTS) technologies and the implementation of cloud based technologies. Together these two approaches will improve both the service to Sailors and to Fleet readiness, reduce our technology footprint and increase accountability and audit readiness.   

Research and Development funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N Project Unit 2905 starting in FY19.

In accordance with the MPT&E transformation plan, legacy systems will be replaced by modern and robust solutions that better support Navy's ability to execute its mission and efficiently allocate its resources. The Department will provide the access, schematics, and other pertinent information regarding the existing architecture, artifacts, and visualizations to enable this transformation. Migrating the data housed within these disparate systems to centralized, COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.  There are four key activities that set the foundation for holistic MPT&E transformation:

1)  Navy Personnel and Pay System (NP2) includes Navy Personnel and Pay (NP2)Standard modernization and the collapse of Legacy Manpower System functionality;  

2) Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC));

3)  Learning Stack (LS) improves the accessibility, sophistication, and collaborative nature of educational outreach;

4)  Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of data truth for Sailors and Navy decision makers. Additionally, ADE will enable modern data analytics and business intelligence capabilities. 

All of the technology solutions will leverage hyperscale cloud based services in order to provide secure, accessible and cost effective business IT.
                                 
                                     
                                         40.828
                                         6.539
                                         7.660
                                         7.660
                                    
                                     
                                         24.229
                                         6.539
                                         5.500
                                         5.500
                                    
                                     
                                         -16.599
                                         0.000
                                         -2.160
                                         -2.160
                                    
                                     
                                         
                                             -0.499
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.160
                                                     -2.160
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -16.100
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.

Funding is required to address Studies and analysis in addition to the MPT&E Transformation plan.  Transformation funds support Strategy, Architecture, Design, Requirements Definition, and Business Processes Re-Engineering for Single Point of Entry (SPOE), Authoritative Data Environment (ADE), and MPT&E Core efforts.  Continuing to maintain outdated software developed in obsolete programming languages presents an increasing demand on Navy resources that cannot be sustained in perpetuity.  Integration and updated technology will enable Sailors to transmit decisions from a mobile environment and unlock data stores for leaders that will provide visibility to enable more effective and efficient management.
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                                         Manpower Pers & Human Fact System
                                         
                                             36.366
                                             24.229
                                             6.539
                                             5.500
                                             5.500
                                             9.105
                                             8.830
                                             8.128
                                             8.290
                                             Continuing
                                             Continuing
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program is under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision and the upgrading and enhancement of existing Manpower, Personnel, Training and Education (MPT&E) decision support systems, tools and models.

This non-acquisition category program provides funds for continued R&D for broader application of advanced technologies to transition successful research proof-of-concept demonstrations into operational use.  This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded to production and into the hands of analysts and program managers throughout the Manpower, Personnel, Training and Education enterprise. The PE also supports the application of proven industry models, tools and methodologies to Navy MPT&E problems where government-off-the-shelf (GOTS) solutions are non-existent.  The second goal of the PE is to successfully implement 90% of the industry-standard tools that are attempted to be used in Navy applications.  In this case the Naval War College procuring and modifying an integrated, state-of-the-art information management / knowledge-management (IM / KM) system that environment that supports the College's unique educational and research activities.   Informed by IM/KM best practices, elements of this environment will enhance the Naval War College (NWC) ability to achieve objectives in its mission areas of education, research, cooperative / international engagement, and combat readiness. This effort will allow NWC to support the Chairman Joint Chiefs of Staff (CJCS) vision for education as a career/lifelong learning endeavors, Navy's education strategy and CNO's Sailor 2025 initiative by dramatically increasing NWC communication of research, gaming and education results to the broader military and Navy communities.

Faced with complex challenges to efficiently and effectively attract, develop, and retain Navy Sailors, N1 has prepared an MPT&E Transformation plan to combat threats to mission readiness.  The strategic vision and desired end-state of the endeavor is a holistic modernization of models, processes, and information technology, to dramatically improve the quality of MPT&E service delivery. There are too many Legacy IT Systems, an overly complex data management system, and limited Sailor-Self-Service options with no mobile access.  The IT Transformation will focus on two primary strategies: maximizing the utilization of commercial-off-the-shelf (COTS) technologies and the implementation of cloud based technologies. Together these two approaches will improve both the service to Sailors and to Fleet readiness, reduce our technology footprint and increase accountability and audit readiness. 
  
Research and Development funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N Project Unit 2905 starting in FY19.

In accordance with the MPT&E transformation plan, legacy systems will be replaced by modern and robust solutions that better support Navy's ability to execute its mission and efficiently allocate its resources. N1 will provide the access, schematics, and other pertinent information regarding the existing architecture, artifacts, and visualizations to enable this transformation. Migrating the data housed within these disparate systems to centralized, COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.  There are four key activities that set the foundation for holistic MPT&E transformation:

1) Navy Personnel and Pay System (NP2) includes Navy Personnel and Pay (NP2)Standard modernization and the collapse of Legacy Manpower System functionality;  

2) Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC));

3) Learning Stack (LS) improves the accessibility, sophistication, and collaborative nature of educational outreach;

4) Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of data truth for Sailors and Navy decision makers. Additionally, ADE will enable modern data analytics and business intelligence capabilities. 

All of the technology solutions will leverage hyperscale cloud based services in order to provide secure, accessible and cost effective business IT.
                                             
                                                 
                                                     Manpower Pers & Human Fact System
                                                     This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision and the upgrading and enhancement of existing Manpower, Personnel, Training, and Education (MPT&E) decision support systems, tools and models.

This non-acquisition category program provides funds for continued R&D for broader application of advanced technologies to transition successful research proof-of-concept demonstrations into operational use.  This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded to production and into the hands of analysts and program managers throughout the MPT&E enterprise. The PE also supports the application of proven industry models, tools and methodologies to Navy MPT&E problems where government-off-the-shelf (GOTS) solutions are non-existent.  Faced with complex challenges to efficiently and effectively attract, develop, and retain Navy Sailors, N1 has prepared an MPT&E Transformation plan to combat threats to mission readiness.  The strategic vision and desired end-state of the endeavor is a holistic modernization of models, processes, and information technology, to dramatically improve the quality of MPT&E service delivery. There are too many Legacy IT Systems, an overly complex data management system, and limited Sailor-Self-Service options with no mobile access.  The IT Transformation will focus on two primary strategies: maximizing the utilization of commercial-off-the-shelf (COTS) technologies and the implementation of cloud based technologies. Together these two approaches will improve both the service to Sailors and to Fleet readiness, reduce our technology footprint and increase accountability and audit readiness.   

In accordance with the MPT&E transformation plan, legacy systems will be replaced by modern and robust solutions that better support Navy's ability to execute its mission and efficiently allocate its resources. N1 will provide the access, schematics, and other pertinent information regarding the existing architecture, artifacts, and visualizations to enable this transformation. Migrating the data housed within these disparate systems to centralized, COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.  There are four key activities that set the foundation for holistic MPT&E transformation:
- Establish a Core Suite of Integrated HR Business Systems (MPT&E Core) - Integrated pay and personnel system to make the navy system accurate, timely and audit ready.
- Establish World Class Sailor Self Service and Single Point of Entry (SPOE) - Put the Sailor "on-line" and provide access to their records via their smart phone in a Sailor friendly way. SPOE provides a single Web, Mobile, and Telephonic gateway for Sailors, Fleet leaders, and HR Professionals to access personnel systems and services.  SPOE includes the standup and launch of the MyNavy Career Center which replaces 64 legacy Personnel Service Detachments with 2 centralized, modern, Sailor friendly call and service centers.  In addition to labor costs, stand-up of the MNCC requires minor upgrades existing Navy Call Center facilities (Telephony) and implementation of modern Customer Relations Management software to allow initiation, tracking, and resolution of personnel action requests. SPOE also includes the creation of a web and mobile enabled portal that provides single sign on access to MPT&E IT applications via identity and access management, ability to generate action and service requests via the underlying Customer Relations Management software, and ability to conduct most needed personnel system actions via self-service.
- Conduct Strategy, Architecture, Design, Requirements Definition, and Business Processes Re-engineering (Support / Infrastructure) - Fundamentally automate manual, mundane, "business as usual" processes and procedures to dramatically improve performance and reduce costs.  Shift away from Navy data centers to fee for service, cloud based hosting.
- Establish an Authoritative Data Environment and Comprehensive Analytics (ADE) - Create a single source of data truth supporting HR systems and provide a full suite of prescriptive, predictive, and descriptive analytics to both leadership and Sailors alike. ADE provides an accelerated path to good data and good analytics enabling good decisions. A modern, scalable cloud-based data environment using an API layer to deliver on "single source of truth" and adv. analytics (subsuming all other MPTE data sources); effort includes establishment of a data lake for analytics. 

Transformation leverages activities in existing programs of record and reshapes them to achieve a unified strategy and vision for IT and non-IT service delivery.  Modernizing, integrating, and consolidating existing programs of record accelerates transformation while making the most of existing Navy resources. Additionally, transitioning legacy systems to COTS-configured applications will reduce costs, eliminate redundancy, and streamline processes in accordance with the goals set forth in the transformational effort strategy.
                                                     
                                                         
                                                             4.129
                                                             5
                                                             Continued Training and Supply Chain Management Decision Support Systems integration and transition.
- Continued Community Management and Strength Planning Model Enhancements and Integration
- Continued Development of Training Capacity Tradeoff Model
- Continued Enhancements of Products delivered via World Class Modeling
- Continued Transition of STAMPS Manpower Planning Optimization Tool (MPOT)
- Small Business Innovative Research (SBIR)
- Continued Model Integration (Model Integration in the Transition Tail for the Manpower, Personnel, and Training Strategic Planning Application Science and Technology initiative that began in FY17 and ends in FY22.  This S&T initiative will develop a modeling integration architecture enabling the MPTE Enterprise/domain to fully integrate their suite of models into a single environment.  Products from the S&T initiative will be in spiral development and begin delivery in Fiscal Year 19
Completed:
$17.510 increase to continue efforts from FY17 ABS add:
- Completed Transformation PeopleSoft 9.2 Proof of Concept
- Completed Transformation Data and Analytics
- Completed Transformation Pilot
- Completed Transformation Platform as a Service System Integration
                                                        
                                                    
                                                     
                                                         
                                                             6.539
                                                             7
                                                             - Continue Training and Supply Chain Management Decision Support Systems integration and transition.
- Continue Community Management and Strength Planning Model Enhancements and Integration.
- Continue Development of Training Capacity Tradeoff Model.
- Continue Enhancements of Products delivered via World Class Modeling.
- Continue Transition of STAMPS Manpower Planning Optimization Tool (MPOT) and finalize documentation
.- Continue of Model Integration (Model Integration in the Transition Tail for the Manpower, Personnel, and Training Strategic Planning Application Science and Technology initiative that began in FY17 and ends in FY22.  This S&T initiative will develop a modeling integration architecture enabling the MPTE Enterprise/domain to fully integrate their suite of models into a single environment.  Products from the S&T initiative will be in spiral development and begin delivery in Fiscal Year 19.
Begin the S&T development of tool to support Ready, Relevant, Learning delivery systems of PQS
- Continue Recruiting tools and Selection Criteria algorithms.
- Small Business Innovative Research (SBIR).
                                                        
                                                         
                                                             5.500
                                                             6
                                                        
                                                         
                                                             5.500
                                                             6
                                                             - Continue Training and Supply Chain Management Decision Support Systems integration and transition.
- Continue Community Management and Strength Planning Model Enhancements and Integration-
- Continue Development of Training Capacity Tradeoff Model.
- Continue Enhancements of Products delivered via World Class Modeling.
- Continue of Model Integration (Model Integration in the Transition Tail for the Manpower, Personnel, and Training Strategic Planning Application Science and Technology intiative that began in FY17 and ends in FY22.  This S&T initiative will develop a modeling integration architecture enabling the MPTE Enterprise/domain to fully integrate their suite of models into a single environment.  Productws from the S&T initiative will be in spiral development and begin delivery in Fiscal Year 19.
- Continue S&T development of tool to support Ready, Relevant, Learning delivery systems of PQS. 
- Continue Recruiting tools and Selection Criteria algorithms. 
- Small Business Innovative Research (SBIR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in FY20 is due to the availability of prior year execution balances, which reduced program dollars in the amount of -$2.160M.
                                                    
                                                
                                                 
                                                     Transformation (MPTE Core)
                                                     MPT&E Core: Core technology includes Navy Standard Integrated Personnel System (NSIPS) and Learning Management System Distance Learning (LMS-DL).  Most other legacy HR business systems will collapse into MPT&E Core. 
Supports an incremental roll-out of MPT&E enterprise solution (field test); Navy's consolidation efforts to migrate systems into the cloud; also includes contract support for a detailed plan and implementation efforts for the 55-1 rationalization plan, data integration, cloud adoption, technical architecture and system engineering support. Included in this is legacy decomposition that will include functional assessments, reviews of business processes and technical architecture.
                                                     
                                                         
                                                             15.100
                                                             1
                                                             MPT&E Core - Accelerated Development Support for Transformation Pilot (Field Testing) - Continue Field Testing Phase 1 until completion and transition into Field Test Phase 2 in the series of incremental field tests.  Completes Phase 1 Ensures target COTS software can provide accurate, auditable pay and personnel transactions for test group of 1500 Sailors. Live data run in parallel tests covering 22 of 81 rates. 60% of Pers & Pay Transactions covering Accession to 1st Fleet unit being tested.  Validating data for output files.  Evaluation of Phase 1 Required for risk reduction and requirements development. Transition to Field Test Phase 2 which includes all Officer and Enlisted, Active and Reserve actual records with live data run in parallel while testing 100% pay impacting personnel transactions. Phase 2 Field Test Targeted commercial-off-the-shelf (COTS) PeopleSoft (PS 9.2) + GlobalPay & Global Ledger, Commercial Cloud Environment. Validate external interfaces I/O and legacy NSIPS to Cloud for better integration to pay systems. Establish Treasury Direct interface. Integrate payroll into Financial Management Systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Transformation funding will be executed under BSO39 beginning in FY19 and out.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Transformation Authoritative Data Environment (ADE)
                                                     
                                                         
                                                             5.000
                                                             1
                                                             ADE (Authoritative Data Environment) 2.0 Phase 1 Planning - Provides accelerated path to good data and good analytics enabling good decisions. Transformation Data and Analytics. ADE provides an accelerated path to good data and good analytics enabling good decisions. A modern, scalable cloud-based data environment using an API layer to deliver on "single source of truth" and advanced analytics (subsuming all other MPT&E data sources); effort includes establishment of a data lake for analytics.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Transformation funding will be executed under BSO39 beginning in FY19 and out.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                             This Program Element (PE) provides funding to support the transition of models and decision support tools from RDT&E funded research, Science and Technology (6.2-6.3), to production and into the hands of analysts and program managers throughout the Manpower, Personnel, Training and Education enterprise.  The PE also supports the application of proven industry models, tools and methodologies to Navy MPTE problems where GOTS solutions are non-existent.  One goal of this PE is to transition 90% of successful S&T products to production while distributing 80% of successful educational and research products from the Naval War College (NWC) to a broader Navy audience to be used by USN Sailors and civilians.  The second goal of the PE is to successfully implement 90% of the industry-standard tools that are attempted to be used in Navy applications and the existing NWC web based applications and products into the new information Management/knowledge Management (IM/KM) system for broader dissemination. This PE includes Transformation Strategy, Architecture, Design, Requirements Definition, and Business Processes Re-Engineering occurring primarily in BSO 22.
                                        
                                         
                                             The decrease in FY20 is due to a DON20 RDTEN Under Execution Review mark, which reduced program dollars in the amount of -$2.160M.
                                             
                                                 
                                                     Support
                                                     The decrease in FY20 is due to a DON20 RDTEN Under Execution Review mark, which reduced program dollars in the amount of -$2.160M.
                                                     
                                                         
                                                             Development Support
                                                             Allot
                                                             NPRST
                                                             Millington, TN
                                                             
                                                                 9.140
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             CNP
                                                             Washington, DC
                                                             
                                                                 11.900
                                                                 
                                                                     1.429
                                                                     2018-01
                                                                
                                                                 
                                                                     4.739
                                                                     2019-01
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             NPC PMW-240
                                                             Millington, TN
                                                             
                                                                 2.630
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.630
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             NAWC-TSD
                                                             Orlando, FL
                                                             
                                                                 2.045
                                                                 
                                                                     0.900
                                                                     2018-11
                                                                
                                                                 
                                                                     1.800
                                                                     2019-11
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             SPAWAR
                                                             New Orleans, LA
                                                             
                                                                 3.300
                                                                 
                                                                     1.800
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 3.600
                                                                 8.700
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             NPC, HP Texas
                                                             Millington, TN
                                                             
                                                                 1.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.450
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             CNRC PMW 240
                                                             Millington, TN
                                                             
                                                                 3.700
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.700
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Allot
                                                             NWC
                                                             Newport, RI
                                                             
                                                                 0.692
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.692
                                                            
                                                        
                                                         
                                                             Transformation ADE Data and Analytics
                                                             Allot
                                                             PMW-240
                                                             Various Locations
                                                             
                                                                 0.000
                                                                 
                                                                     5.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
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                                     87.761
                                     40.170
                                     3.005
                                     1202.659
                                
                                 JSOW Extended Range (ER) development commences in FY 2020 providing a JSOW variant with powered flight, avionics upgrades, and improved software enabling operations at tactically significant ranges of greater than 200nm, to kinetically engage adversary surface combatants and land targets. Additionally, the JSOW ER capability fundamentally supports Navy's strategy of intelligent, Network Enabled Weapons in order to apply effective and lethal firepower from secure positions. The FY 2020 budget request supports Engineering, Manufacturing, and Development (EMD) phase beginning in FY 2020 and Initial Operational Capability (IOC) in FY 2025 for F/A-18E/F.  This effort leverages demonstration funding from OSD in FY 2018 and FY 2019, transitioning capability to the Navy. 

The Joint Standoff Weapon (JSOW) is an air-to-ground weapon designed to attack a variety of targets during day, night, and adverse weather conditions.  JSOW will enhance aircraft survivability as compared to current interdiction weapon systems by providing the capability for launch aircraft to standoff outside the range of most target area surface-to-air threat systems.  The JSOW launch-and-leave capability will allow several target kills per aircraft sortie.  The JSOW program first developed a baseline weapon for use against fixed area targets.  JSOW is a Navy led joint Navy/Air Force program.  JSOW utilizes a "common truck" for both AGM-154A and AGM-154C variants.  Through adherence to international standards for weapons interfaces, weight, and dimension considerations, JSOW is compatible with Air Force and North Atlantic Treaty Organization aircraft.

The JSOW Unitary (AGM-154C-1) variant includes a Network Enabled Weapon moving maritime target capability.  The AGM-154C-1 capability enables the weapon to be integrated with the network and attack sea moving maritime targets via real-time pre-and post-launch targeting updates.  JSOW will continue to conduct analysis and development of solutions to system integration challenges, and continual enhancement of warfighter effectiveness in the employment of the JSOW weapon system. The FY 2019 funding included the integration of new functionality into the joint mission planning systems and precision guided munitions planning system.  JSOW C-1 Initial Operational Capability was achieved in June 2016. JSOW C-1 Full Operational Capability was achieved in August 2017.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
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                                     The FY 2020 funding request was increased to support the development of the ER configuration in conjunction with funded demonstration efforts.

The FY2020 funding request was reduced by $.218M to account for the availability of prior year execution balances.

Schedule:
Incorporate JSOW ER events.
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                                             JSOW Extended Range (ER) development commences in FY 2020 providing a JSOW variant with powered flight, avionics upgrades, and improved software enabling operations at tactically significant ranges of greater than 200nm, to kinetically engage adversary surface combatants and land targets. Additionally, the JSOW ER capability fundamentally supports Navy's strategy of intelligent, Network Enabled Weapons in order to apply effective and lethal firepower from secure positions. The FY 2020 budget request supports Engineering, Manufacturing, and Development (EMD) phase beginning in FY 2020 and Initial Operational Capability (IOC) in FY 2025 for F/A-18E/F.  This effort leverages demonstration funding from OSD in FY 2018 and FY 2019, transitioning capability to the Navy.
                                             
                                                 
                                                     JSOW-ER
                                                     JSOW ER program development efforts include activities to support the development and incorporation of an Extended Range (ER) variant of the JSOW into the US Navy's operational inventory.
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                                                             The System Design and Development (SDD) phase will begin in FY 2020 to support the development of the JSOW ER
configuration, in conjunction with funded demonstration efforts, to conduct engineering support activities, and leverage
demonstration results to develop the JSOW ER design. Efforts include the SRR milestone review; system architecture and
design work and evaluation; hardware and software planning, integration, and qualification; and verification and validation of critical design attributes.
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                                                         The FY 2020 funding request was increased to support the development of the Extended Range configuration in conjunction with funded demonstration efforts.
                                                    
                                                
                                                 
                                                     JSOW Mission Planning Systems
                                                     JSOW program development efforts include new mission planning functionality required for Network Enabled Weapon (NEW) moving target capability for the JSOW-C-1.
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                                                             Legacy JSOW C-1 efforts include JSOW baseline C-1 integration and interoperability path forward; continued network interoperability efforts for JSOW C-1; continue software improvement efforts; initiate efforts to migrate JSOW mission planning software from the contractor owned Common Weapon Planning Environment (CWPE) to the Government owned Precision Guidance Mission Planning System (PGMPS) common component.
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                                             FY2020 - BLI 2230. No funding is required as Telemetry Instrumentation Kit (TIK) 2.0 component assembly certification will be complete.
                                             The JSOW-ER acquisition strategy includes the development, integration, test, qualification and production of a moving maritime target (MMT), Stationary Land Target (SLT) and Relocatable Land Target (RLT) capability. This program will utilize the rapid acquisition interim approach Section 804 middle tier acquisition process to apply innovative technologies to rapidly develop and field the new JSOW-ER capability with separate cost, schedule, and performance measurements as an ACAT II program. The contracting strategy for JSOW line of weapons is planned to be sole source for the life of the program. JSOW-ER will use cost-type contracts to rapidly transition the already-prototyped Extended Range variant of the AGM-154 into a production configuration via the Middle Tier Acquisition framework. The schedule is phased to leverage the existing engineering team that conducted successful powered-flight demonstrations, and affordably transition of the production line from its current operations supporting foreign sales to domestic Extended Range quantities. Fixed-price contracts will be used for procurement.
                                             Primary metrics for JSOW-ER will be program schedule, range, and unit cost.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Product development was added in support of JSOW-ER Integration.
Primary Hardware Development was added in support of JSOW-ER. Currently evaluating a pool of mature technical solutions for weapon warhead to select a final payload solution.
                                                     
                                                         
                                                             JSOW System Engineering
                                                             MIPR
                                                             National Security Agency
                                                             Fort Meade, MD
                                                             
                                                                 1.259
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.259
                                                            
                                                        
                                                         
                                                             JSOW Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 802.617
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 802.617
                                                            
                                                        
                                                         
                                                             JSOW ER Product Development
                                                             SS
                                                             CPIF
                                                             Raytheon Missile Systems
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.046
                                                                
                                                                 
                                                                     13.046
                                                                     2020-03
                                                                
                                                                 194.820
                                                                 207.866
                                                                 139.180
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Government support was added in support of JSOW-ER.
                                                     
                                                         
                                                             JSOW Software Development
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 6.414
                                                                 
                                                                     0.418
                                                                     2018-02
                                                                
                                                                 
                                                                     0.441
                                                                     2019-03
                                                                
                                                                 
                                                                     0.439
                                                                
                                                                 
                                                                     0.439
                                                                     2020-03
                                                                
                                                                 4.816
                                                                 12.528
                                                                 12.526
                                                            
                                                        
                                                         
                                                             JSOW Prior year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.007
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.007
                                                            
                                                        
                                                         
                                                             JSOW ER Government Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 15.000
                                                                 16.500
                                                            
                                                        
                                                         
                                                             JSOW ER Government Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-11
                                                                
                                                                 20.000
                                                                 23.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             JSOW Oper Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 20.886
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 20.000
                                                                 40.886
                                                            
                                                        
                                                         
                                                             JSOW Prior year T&E no longer funded in the FYDP
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 34.034
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 25.000
                                                                 59.034
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Government Support, Project Management and Travel added in support of JSOW-ER.
                                                     
                                                         
                                                             JSOW Prior year Mgmt no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 25.504
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.504
                                                            
                                                        
                                                         
                                                             JSOW ER Government Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 2.000
                                                                 2.500
                                                            
                                                        
                                                         
                                                             JSOW ER Project Management Support
                                                             C
                                                             CPFF
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 2.000
                                                                 2.200
                                                                 2.200
                                                            
                                                        
                                                         
                                                             JSOW ER Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-11
                                                                
                                                                 0.500
                                                                 0.540
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                                                     Joint Standoff Weapon
                                                     
                                                         
                                                             Systems Development: JSOW-ER System Design and Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: JSOW C-1 Integration and Interoperability
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: AGM-154C-1 JSOW Operational Test Agency Follow-On Evaluation Report OT-IIIB Final Report
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: JSOW - ER Insensitive Munition Testing, Developmental Test and Operational Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Shutdown Awards Phase 2 Raytheon (part 2)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: JSOW ER Design and Development Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Lot 1 Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Lot 2 Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Production Lot 3 Award
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP-11 Deliveries- AGM-154C-1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: JSOW-ER Lot 1 Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: JSOW-ER Lot 2 Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 Research, Development, Test & Evaluation, Navy
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                                 System Development & Demonstration (SDD)
                                 
                                     1237.728
                                     160.475
                                     181.491
                                     193.725
                                     192.603
                                     1.122
                                     156.240
                                     156.080
                                     151.991
                                     153.810
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $6.214 million to account for the availability of prior year execution balances. 

This program element provides Aircraft Carriers and Amphibious Class ships Ship Self Defense System (SSDS) MK2 Combat System upgrades and integrates new equipment and systems to pace the threat and capture advances in technology. Examples of captured advanced technologies are: open architecture, advanced information assurance and initial cyber defense, Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), and advanced sensor integration all of which require corresponding SSDS MK2 changes. The program element also includes the integrated Combat System project for embedded shipboard training and the Non-Lethal weapons project in support of anti-terrorism/force protection missions.

QRCC project (PU 2178) - implements an evolutionary acquisition of improved ship self-defense capabilities against Anti-Ship Cruise Missiles (ASCMs), and improved multi-warfare capabilities, for Aircraft carriers and Amphibious Class ships. SSDS MK 2 integrates a diverse set of fire control loop sensors and weapons, and C4I systems for each ship class (CVN68/78, LHA6, LHD1, LPD17, and LSD41/49). SSDS MK2 provides combat direction, and joint interoperability via the Cooperative Engagement Capability (CEC) and Tactical Digital Information Link (TADL)-J. System design emphasizes commonality and a single source software library which are major mechanisms for cost control and avoidances. SSDS uses a physically distributed, open system architecture computer network consisting of common hardware such as the Common Processor System (CPS) and the Common Display System (CDS). SSDS MK2 implements new combat system war-fighting capabilities and improvements on phased basis via Advanced Capability Builds (ACB) and Technology Insertion (TI). PU 2178 efforts are divided into three major functional areas: SSDS Product Development, Combat Systems Integration, and Test and Evaluation/Certification.
 
Joint Non-Lethal Weapons (PU 3172) - provides a long range laser warning and dazzle system, maritime vessel stopper system, and combined effects (light, laser, and sound) system for use in the maritime environment. Optical warning and distraction has been identified by the services as a possible technology solution to mitigate and/or address several known joint non-lethal capability gaps.

SSDS Training Improvement Program (PU 3358) - provides enhancements and upgrades to the SSDS Total Ship Training Capability (TSTC) components within the combat system, combat system elements, Battle-Force Tactical Training (BFTT), and Advanced Training Domain (ATD) to address needs for increased training capability and functionality in conjunction with SSDS MK2 Advanced Capability Builds (ACB)/Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), Task Force Cyber Awakening (TFCA) Boundary Defense Capability (BDC), and Technical Insertion efforts under PU 2178 (QRCC). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Self Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC/BFTT Program and AEGIS Advanced Training Domain (ATD)/TSTC Total Ship Training Capability (TSTC) projects to meet AEGIS combat system training requirements. TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment. Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative. Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.
                                 
                                     
                                         161.713
                                         180.391
                                         199.685
                                         199.685
                                    
                                     
                                         160.475
                                         181.491
                                         193.725
                                         192.603
                                         1.122
                                    
                                     
                                         -1.238
                                         1.100
                                         -5.960
                                         -7.082
                                         1.122
                                    
                                     
                                         
                                             -4.239
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     1.100
                                                     -4.718
                                                     -4.718
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -1.242
                                                     -2.364
                                                     1.122
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     3.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $6.214 million to account for the availability of prior year execution balances. 

The FY 2019 budget reflects a $1.100 million program adjustment for OCO in PU 3172, Joint Non-Lethal Weapons. FY 2019 OCO efforts include research and prototype development to determine a material solution to satisfy current Visual Augmentation Systems (VAS) capability gaps encountered during missions, including the ability to detect and recognize potential threat craft at the maximum possible range and at the earliest time in all-weather environments and the ability to record both audio/video encounters and incidents for after action reporting. 

The FY 2020 budget request was adjusted to account for the reduction for availability of prior year execution and rate adjustments as well as increase in support of the Fleet Training Wholeness Strike Group CEC Training at Sea effort in PU 3358 and Visual Augmentation Systems (VAS) in PU 3172.

The investment to the Fleet Training Wholeness Strike Group CEC Training at Sea effort provides for the integration of the UPX-29 IFF simulation capability with the Cooperative Engagement Capability (CEC) as part of the Ship Self Defense System (SSDS) Integrated Combat System training capability. The UPX-29 IFF SIM provides Mode 5 simulation not available with the legacy Battle Force Tactical Training (BFTT) System. 

The investment to the Visual Augmentation Systems (VAS) supports research, development, and testing of material solutions for VAS capability gaps encountered during missions in combat zones. Expeditionary force lacks the ability to detect and recognize potential threat craft at the maximum possible range and at the earliest time in all weather environments during day and night. In addition, the warfighter needs the ability to record both audio/video encounters and incidents for after action reporting.
                                
                                 
                                     
                                         2178
                                         QRCC
                                         
                                             1181.357
                                             145.093
                                             169.668
                                             181.971
                                             181.971
                                             138.951
                                             139.723
                                             137.329
                                             140.081
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The QRCC project (PU 2178) implements an evolutionary acquisition of improved ship self-defense capabilities against Anti-Ship Cruise Missiles (ASCMs), and improved multi-warfare capabilities, for Aircraft carriers and Amphibious Class ships. SSDS MK 2 integrates a diverse set of fire control loop sensors and weapons, and C4I systems for each ship class (CVN68/78, LHA6, LHD1, LPD17, and LSD41/49). SSDS MK2 provides combat direction, and joint interoperability via the Cooperative Engagement Capability (CEC) and Tactical Digital Information Link (TADL)-J. System design emphasizes commonality and a single source software library which are major mechanisms for cost control and avoidances. SSDS uses a physically distributed, open system architecture computer network consisting of common hardware such as the Common Processor System (CPS) and the Common Display System (CDS). SSDS MK2 implements new combat system war-fighting capabilities and improvements on phased basis via Advanced Capability Builds (ACB) and Technology Insertion (TI). PU 2178 efforts are divided into three major functional areas: SSDS Product Development, Combat Systems Integration, and Test and Evaluation/Certification.

SSDS Product Development encompasses systems engineering efforts, technology insertion and cyber-security, including the development and integration of ACB -12 and the required Technology Insertion TI12/12H (SSDS Software Build 10) and TI16 (SSDS Software Build 11) computing and display configurations.  SSDS Product Development will provide warfighter upgrades including implementation of common software components for System Track Management; integration of CPS and CDS; expansion of SSDS MK 2 Local Area Network (LAN) to a Combat System LAN; integration of new Combat System/C4I elements (DBR, ESSM Block 1 with JUWL, SLQ-(V)6 SEWIP Block 2, MH-60R and CANES); implementation of cybersecurity boundary defense capabilities and Total Ship Training Capability (TSTC). 

SW Build 10 is being fielded on the CVN 78, CVN 72 and LHD 2 currently undergoing Test Analyze and Fix (TAAF) in support of ship testing and certification.  The SSDS design evolution also migrates ACB-12 to the TI-12H hardware configuration for initial installation on LHD 6 and TI-16 hardware configuration for initial installation on the CVN 73.  SSDS ACB 20 and TI16 development will implement the required SSDS improvements to integrate the EASR/ERS, ESSM Block 2 and SEWIP softkill coordinator and includes system engineering, critical experiments, software development, operating environment, cyber-security software, hardware/software integration, factory qualification testing, land-based engineering testing, system/software TAAF effort in support of CS, logistics products and ashore training course development. 

FY 2020 includes continuing the hardware design engineering, development and qualification for the next TI configurations, TI-16 Tech Refresh and TI-22. 

For Cybersecurity, initiatives under PU 2178, will provide the SSDS MK 2 ICS protection and detection functionality and introduce critical response functionality to respond and recover from cyber-attacks.  SSDS Cybersecurity is a phased multi-year development to define, develop, and integrate enterprise Combat System cybersecurity solutions which enhance the cybersecurity framework pillars of Identify, Protect, React, and Restore and expand force level cyber defense capabilities for the Carrier and Amphibious Fleet to provide a set of boundary defense capabilities for the SSDS MK2 ICS, a set of centralized Combat Systems-level cyber-security capabilities, and a set of element-level cyber-security protections. 

System engineering efforts for Joint Strike Fighter (JSF) F35B&C integration onboard LHA, LHD and CVN Class ships will provide improved F35 interoperability via Link 16 and improve land domain command and control for the Amphibious Readiness Group/Marine Air Ground Task Force (ARG/MAGTF) commanders and staffs through integration of USMC Common Aviation Command and Control System (CAC2S) program of record with LHA/D SSDS combat system. 

Combat System Integration under PU 2178 encompasses CS modeling and simulation, system analysis/engineering, and system/software development for integration of sensors, weapons and C4I systems with SSDS MK2 in Aircraft Carrier and Amphibious Class Ships. Combat System Integration includes Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), and ACB-20 war-fighting improvements, including the integration of EASR/ERS.   

FCLIP Phase 2 will provide CIWS integration with CEC/SSDS MK2, ESSM 2T Uplink, RAM Block2 Multi-Target processing in the missile, SoS integration of RAM Block 2 Multi-Target Processing, NSSMS MK9 Multi-Target Discrimination & Reporting, and modeling and analysis to ensure optimization and alignment of capabilities into the CS end-to-end fire control loop. 

FTIIP is the second phase of the corrective action plan for the resolution of the strike group interoperability issues. FTIIP includes implementation of Tactical Data Link (TDL) IFF Mode 5 identification capabilities, F/A-18 Digital Air Control (Phase 1) in support of F/A-18 and F-35 Joint Strike Fighter initial deployment, integration of the Shipboard Gridlock System/Automatic Correlation (SGS/AC) system into the SSDS MK2 TI-16 configuration, and implementation of other high priority software. 

ACB-20 Combat System Integration provides fire control loop improvements beyond FCLIP Phase 2 for tracking, weapon scheduling and engagement control with ESSM Block 2 missile; SEWIP Block 2 soft kill coordinator, SEWIP Block 3 Electronic Attack.

Test and Evaluation/Certification under PU 2178 encompasses SSDS MK2 Development Test and Evaluation (DT&E) providing for comprehensive testing and certification of the integrated CS for the CVN 68, CVN 78, LPD 17, LHD1, LHA 6 and LSD41/49 ship classes. This includes Land-Based testing at Wallops Island and At-Sea testing for the lead ships for the new CS configurations, and Live Fire testing on the SDTS. The DT&E encompasses test planning, preparation, test conduct, data collection and analysis, and resolution and verification of deficiency corrections. The SSDS MK 2 T&E/Certification supports Integrated Combat System certification, the SSDS Test and Evaluation Master Plan (TEMP) execution and the Air Warfare Ship Self Defense CAPSTONE Enterprise TEMP execution which includes continuation of DT and FOT&E events for the CVN 78 SSDS MK 2 Mod 6C configuration with the DBR, SEWIP Block 2 ES, ESSM Block 1 with JUWL up-link, and RAM Block 2.
                                             
                                                 
                                                     SSDS MK2 Product Development/Combat Systems Integration
                                                     
                                                         
                                                             117.614
                                                             0
                                                             For LSD SSDS MK 2 Mod 5C - Completed the development of software Build 10 for the TI-12H configuration. Conducted FSIT/FQT for this baseline. 

For CVN78 SSDS MK2 MOD 6C 
- For the CVN 78, FY 18-FY19 requires collaborative CS efforts to support CSSQT and DT/OT/OPEVAL and achieve requisite deployment capabilities for Ship Self Defense and Strike Group interoperability through extensive integrated testing and software updates. 
- Provided TAAF support for LBET at Wallops Island, shipboard post-delivery test and trials, and implemented software changes/correction for CST. 

For LHD6/CVN73 SSDS MK2 MOD 3C/1E ACB-12/TI-12H/TI-16 
- Completed the ACB-12 software migration to TI-12H and conducted FSIT/FQT for LHD 6. 
- Continued software migration to TI-16 for CVN 73 
- Provided support for integrated CS land-based integration and engineering test at WI. This included test data analysis and system / software trouble report resolution. 

For FCLIP Phase 2 / FTIIP / TFCA BDC 
- Continued the software development for CIWS integration with CEC/SSDS MK2, ESSM 2T Up-Link, and NSSMS MK9 Multi-Target Discrimination & Reporting. 
- Initiated engineering and certification testing of FCLIP Phase 2 improved fire control loop improvements. 

For SSDS MK2 ACB-20/EASR/ERS/TI-16 
-Continued ACB 20 government systems engineering / analysis to establish the Concept of Integration and initiated the definition and functional allocation of the Combat System requirements to support the full scale development of system and software changes to the Ship Self Defense System (SSDS) ICS. 
- Completed government led ACB 20 SSDS ICS System Requirements Review. 
- Released Request for Proposal for planned FY19 award of the competitive CSEA/SDA contract for the SSDS MK2 ICS development including the SSDS MK2 ACB-20 baseline development.
                                                        
                                                    
                                                     
                                                         
                                                             141.639
                                                             0
                                                             For FCLIP Phase 2/FTIIP/TFCA BDC 
- Complete Mode 5 IFF development for Baseline 9. 
- Complete the software development for CIWS integration with CEC/SSDS MK2, ESSM 2T Up-Link, and NSSMS MK9 Multi-Target Discrimination and Reporting. 
- Continue engineering and certification testing of FCLIP Phase 2 improved fire control loop improvements. 
- Complete software development for IFF Mode 5 integration with SSDS MK2 Builds 9, 10 & 11. 
- Initiate Test, Analyze and Fix period for FCLIP Ph 2 and FTIIP capabilities. 
- Continue designing and developing TFCA Cybersecurity improvements to secure the combat system enclave. 

For Build 10 (ACB-12/TI-12 and ACB-12/TI-12H) 
- Provide TAAF and complete certifications to support LHD 6, CVN 72 and LHD 2 ship installations and CVN 78 developmental testing. 

For Build 11 (ACB-12/TI-16) 
- Complete software migration to TI-16. 
- Complete testing and certification (integration and combat system level), provide required TAAF to support ship installations and deployments. 

For SSDS MK2 ACB-20/EASR/ERS/TI-16 
- Conduct source selection for new CSEA/SDA contract for the SSDS MK2 ICS development 
- Continue government engineering and design activities in preparation for FY19 contract award. 
-Conduct government led ACB 20 ICS System Functional Review (SFR). 
-Commence SSDS ACB 20 software design and development efforts with CSEA. 
-Conduct SSDS ACB20 SRR, SFR and PDR.

For Joint Strike Fighter F35B&C
- Initiate systems engineering analysis for LHA and LHD Class ships 
- Initiate systems engineering analysis for the integration of JSF F35B&C with Link 16 and JSF F35B with CAC2S.
                                                        
                                                         
                                                             155.616
                                                             0
                                                        
                                                         
                                                             155.616
                                                             0
                                                             For Build 10 (ACB-12/TI-12/TI-12H) 
- Provide required TAAF to support CVN 78 developmental and operational test events and LHD 6, CVN 72 and LHD 2 installation and test events.  

For Build 11 (ACB-12/TI-16) 
- Provide required TAAF, to support CVN 73 ship installation, test and certification. 

For SSDS MK2 ACB-20/EASR/ERS/TI-16 
- Conduct SSDS ACB-20 software design and development efforts with CSEA.  
- Conduct SSDS ACB-20 Release 1 FSIT and FQT.  
- Continue government ACB-20 integrated combat system integration engineering activities. 

For Joint Strike Fighter F35B&C 
- Continue systems and software engineering effort for integration of CAC2S with SSDS for LHA and LHD Class ships. 
- Continue system engineering effort for the integration of SSDS and JSF F35B&C with Link 16.
- Continue systems and software engineering efforts for integration of CAC2S with SSDS for LHA and LHD ships.
- Continue SSDS software engineering effort for the integration of JSF F35B&C with Link 16.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is required to continue F35B Integration engineering activities to integrate SSDS and CAC2S including execution of design reviews and interface developments as well as continuing to identify and develop solutions to counter Cyber vulnerabilities with the SSDS integrated combat system.
                                                    
                                                
                                                 
                                                     SSDS MK2 Development Test & Evaluation
                                                     
                                                         
                                                             27.479
                                                             0
                                                             For LSD SSDS MK2 Mod 5C configuration with the Phalanx CIWS Block 1B Baseline 2, RAM Block 2 and CPS/CDS 
- Completed CSSQT on LSD 49. 

For CVN78 SSDS MK2 Mod6C 
- Continued Land-Based integration and engineering testing at WI and aboard ship for ICS software changes/corrections for CVN78 PSA/CSSQT software deliveries, including testing of embedded training capabilities with DBR simulation. For the CVN 78, FY17-FY20 requires collaborative Combat System efforts to support CSSQT and DT/OT/OPEVAL and achieve requisite deployment capabilities for Ship Self Defense and Strike Group interoperability through extensive, Integrated Combat System (ICS) testing and software updates. 
- Initiated Shipboard DT (DT-III J Phase 3 / ET-10) during post-delivery period. 
- Conducted CST at WI for authorization OQE for ICS software package for delivered configuration, supporting underway events through PSA. 

For LHD6/CVN68/LPD27 SSDS MK2 MOD 1E/2B ACB-12/TI-12H/TI-16 
- Initiated planning for Land-Based integration and engineering testing at WI for LHD6 SSDS MK 2 Mod 3C ACB-12/TI-12H configuration. 

Installed Mod 1C equipment at the Integrated Combat System Test Facility (ICSTF) Dahlgren.   TI-12H equipment suite was installed at WI.

SSDS MK2 FCLIP Phase 2 / FTIIP / TFCA BDC -Developed Test and Evaluation Plan.  Conducted SSDS ICS MOD 6C Cyber Table Top (CTT) at JHU/APL to support Cybersecurity Phase 1-2 Testing
                                                        
                                                    
                                                     
                                                         
                                                             28.029
                                                             0
                                                             For LSD SSDS MK 2 Mod 5C 
- Complete CSSQT on LSD46 
- Conduct DT-III-I Phase 1 at ICSTF 
- Conduct OT-III-I Phase 2 ET12 SDTS 
- Conduct OT-III-I Phase 3 ET14 Lead Ship Event 

For CVN78 SSDS MK2 Mod6C 
- Continue Land-Based integration and engineering testing at WI and aboard ship for ICS software changes/corrections for CVN78 DT/OT/ OPEVAL and deployment software deliveries. For the CVN 78, FY 17-FY20 requires collaborative Combat System efforts to support CSSQT and DT/OT/OPEVAL and achieve requisite deployment capabilities for Ship Self Defense and Strike Group interoperability through extensive, Integrated Combat System (ICS) testing and software updates post-PSA. 
- Conduct Fire Control Loop risk reduction TRKEX/MSLEX on SDTS with DBR (MFR), CEC, SSDS MK2, SEWIP Block 2, ESSM and RAM Block2. 
- Initiate DT/OT-III J Phase 3/ET09 MSLEX on SDTS. 
- Conduct CST at WI for authorization OQE for ICS software package for CSSQT Phase 2. 

For LHD6/LSD 46/LPD23/LPD24 SSDS MK2 MOD 2C3C/5C/ ACB-TI-12H 
- Conduct CST at WI for authorization OQE for ICS software package for LHD6 SSDS Mod 3C ACB-12/TI-12H for CSLO. For FCLIP Phase 2/FTIIP/TFCA BDC 
- Initiate land-based integration and engineering testing at WI.  

For LSD 49/CVN 78/CVN 73 SSDS MK2 Mod 5C/6C/1E 
- Conduct Baseline 11 Cyber Table Top (CTT) at JHU/APL to support Cybersecurity Phase 1-2 Testing; Cybersecurity Phase 4 Testing for ICS software package for Mod 5C at ICSTF and LSD 49 Cybersecurity Phase 5-6; Cybersecurity Phase 3 Testing Mod 1E and Mod 6C at WIETC.
                                                        
                                                         
                                                             26.355
                                                             0
                                                        
                                                         
                                                             26.355
                                                             0
                                                             For CVN 78 SSDS MK2 Mod 6C 
- Conduct CST at WI for authorization OQE for ICS software package for CSSQT Phase 2. 
- Conduct CSSQT for CVN 78. 
- Complete DT/OT-III J Phase 3/ET-09 MSLEX on SDTS 
- Continue DTIII-J-Phase 3 on CVN 78.  

For FCLIP Phase 2/FTIIP/TFCA BDC 
- Initiate Sea-Based DT on SDTS 
- Conduct CST at WI for authorization OQE for ICS software package for Baseline 9. 

For LHD6/CVN73 SSDS MK2 Mod 3C/1E ACB-12/TI-12H 
- Conduct CST at WI for authorization OQE for ICS software package for LHD6 SSDS Mod 3C ACB-12/TI-12H for CSLO.  

For CVN 78 SSDS MK2 Mod 6C 
- Conduct Cybersecurity Phase 4 Testing for ICS software package at ISCTF and Cybersecurity Phase 5-6 onboard CVN 78.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease reflected to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/ BLI 5231 (SSDS)
                                                     SSDS
                                                     
                                                         68.569
                                                         88.950
                                                         90.260
                                                         90.260
                                                         95.944
                                                         92.320
                                                         97.059
                                                         99.012
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0607658N
                                                     Cooperative Engagement Capability
                                                     
                                                         88.088
                                                         128.815
                                                         127.924
                                                         127.924
                                                         161.162
                                                         182.355
                                                         151.318
                                                         162.413
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             D. Acquisition Strategy
A sole source follow-on Cost Plus Incentive Fee (CPIF) Level of Effort (LOE) contract, N00024-14-C-5128, was awarded 18 December 2013 with a Period of Performance (PoP) from FY14-FY17 for the development, test, certification of SSDS MK2 (ACB 12/TI-12) for CVN78, CVN72, LHD2, and the software migration of ACB 12 to TI-12H/TI-16 for CVN 68, LHD 1, LPD 17 ship classes. This contract was extended to June 2020 and an additional extension to Q2 FY21 is planned to provide continued support of the SSDS MK 2 to complete the contract scope requirements for CVN and Amphibious ship Modernization ACB 12 on TI-12 and TI-12H (SSDS Software Build 10), and TI-16 (SSDS Software Build 11). 

A new competitive contract for a SSDS Combat System Engineering Agent (CSEA)/Software Design Agent (SDA) is planned to be awarded in Q3 FY 2019 with a ten (10)-year PoP from FY19-FY29. This contract will provide support for the Aircraft Carrier and Amphibious Ship Class SSDS Combat System (CS) element development of ACB 20 (SSDS Software Build 12) and follow-on technology upgrades based on the evolution of the SSDS MK 2 Combat Systems  ACB 12/TI-12/TI-12H/TI-16. The current requirements include systems and software engineering support, development of engineering products to support combat system integration, configuration control, developmental test/operational test (DT/OT) support, training and logistics support, and field technical support for the SSDS ICS. 

For SSDS MK2 TI-12H/TI-16 hardware, the SSDS program uses competitive build to specification production contracts, and leverages common enterprise COTS products for computing, storage, display, network, conversion, and cyber security.
                                             Requirement Documents 
- Capability Development Document (CDD) for Ship Self Defense System (SSDS) MK2 approved 19 December 2013. 
- Test and Evaluation Master Plan (TEMP No. 1400) For Ship Self Defense System (SSDS) Revision C, 25 May 2018. During the approval cycle, DOT&E requested a major update to Rev. C to include cyber security T&E requirements.

Background 
- SSDS MK1 OPEVAL was successfully completed June 1997 with a Milestone III approval in March 1998 - SSDS MK2 MOD 1 FOT&E was conducted on CVN 76 in 2005. All KPP thresholds were met. However, the system was assessed as not suitable and not effective by COMOPTEVFOR based on the identification of SSDS MK2 and Combat Systems deficiencies (24major, 37 minor deficiencies). 

- SSDS MK 2 Mod 2 FOT&E was conducted in LPD 17-19 in 2007/2008. All KPPs thresholds were met and the system was assessed OPERATIONALLY EFFECTIVE and OPERATIONALLY SUITABLE by COMOPTEVFOR in the 12 Feb 2010 report. 10 major and minor deficiencies were identified against SSDS MK 2. (Also, major Warfare effects deficiencies were identified against the LPD 17 class Combat System). 

- SSDS MK 2 Mod 3A FOT&E was conducted in LHD 8 in Feb 2010. All KPPs thresholds were met and the system was assessed OPERATIONALLY EFFECTIVE and OPERATIONALLY SUITABLE by COMOPTEVFOR in the 13 Dec 2010 report. 10 major deficiencies were identified against SSDS MK 2. (Also, major Warfare effects deficiencies were identified against the LHD 8 Combat System).
 
- SSDS MK2 FOT&E with ESSM and RAM Block 1 was conducted in the SDTS Oct-Dec 2011 as part of Enterprise Test - 03. Combat System (system-of-system) deficiencies identified during MSLEX with stressing targets has resulted in a phased corrective action plan, designated as Fire Control Loop Improvement Project (FCLIP). - SSDS MK2 FOT&E with RAM Block 2 DT&E was conducted in the SDTS Dec 2014 as part of Enterprise Test - O5 Phase 2. Low altitude, supersonic, maneuvering targets were successfully engaged with RAM Block 2 missiles. - Conducted Enterprise Test (ET) Event 5 and Event 6 against a wide array of subsonic and supersonic targets during live fire testing conducted against the Self Defense Test Ship (SDTS) and the USS America (LHA 6) to assess performance of the Integrated Combat System (ICS). 
 
- April 2016, at the Navy's test facility at Point Mugu, CA, the SDTS LHA6-configured SSDSMK 2 integrated CS utilizing the Rolling Airframe Missile (RAM) Guided Missile Weapons System (comprised of the MK 49 Launcher and the Block 2 missile) successfully completed a live fire test by engaging and killing a pair of supersonic, maneuvering, sea-skimming targets designed to represent current anti-ship missile threats. The test event validated that significant progress has been made FCLIP program which was designed to improve coordination across all elements of the overall SSDS integrated CS. This test was the second successful integrated combat systems firing event against this surrogate threat accomplished by the shipboard air search radars and surface to air missiles found on U.S. Navy Amphibious Class ships. The integrated CS is comprised of the SSDS Mk 2 Mod 4B, SPS-48, SPS-49, SPQ-9B, SLQ-32, Evolved Sea Sparrow Missile and RAM Block 2 missile. Status 

- The Director, Operational Test and Evaluation (DOT&E) Annual Reports have identified ship self-defense mission deficiencies based on operational testing. The report is a compilation of multiple reports from Commander, Operational Test Force (COTF) including shipboard testing on the CVN 76, CVN 70, LPD 17, LPD 18, LPD 19, LHD 8; and enterprise testing on the SDTS and in the Probability of Raid Annihilation (PRA) test-bed. - SSDS was assessed Operationally Effective and Operationally Suitable for the LPD 17 Class and LHD 8. The Combat Systems (CVN, LPD, LHD) were assessed Not Operationally Effective against several Anti-Ship Cruise Missiles (ASCM). There are system of systems performance issues and design limitations. The issues are divided into four categories: detect, engage, test resources, and threat representation. 

- All of the major training deficiencies have been addressed and are pending Verification of Correction of Deficiency (VCD) by COTF. Revised SSDS NTSP was signed 30 Jul 2012. 
- OPNAV N96 is working with PEO IWS, DASN, and COTF to address the shortfalls in performance testing with the following initiatives: 
a. Develop, test and field combat system improvements through the Fire Control Loop Improvement Project (FCLIP) Phase 1 with SSDS MK2 integration of: High Diver improvements to SPS-48E and CEC; SPQ-9B tracking improvements; North Atlantic Treaty Organization (NATO) Seasparrow Surface Missile System (NSSMS) MK 9 Target Illuminator improvements. 
b. Integrate, test, and field SEWIP Block 2, and NULKA improvements. 
c. Expand the use of Modeling and Simulation. 
d. Develop FCLIP Phase 2 capabilities for RAM Block 2 Multi-Target processing, NSSMS MK9 TI Multi-Target discrimination and reporting, ESSM 2T Up-link and CIWS integration with CEC / SSDS MK2. 
e. Consider follow on high return self-defense improvements with FCLIP and Advanced Capability Builds (ACB). 

- Additional T&E and certification initiatives include: 
a. Conduct element and platform level cyber-security testing using land based test site (LBTS) facilities. 
b. Move away from platform centric certification testing towards baseline configuration centric testing for combat systems certification testing.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     - For ACB12/TI12(CVN 78), FY 2019-FY 2020 includes collaborative SSDS and ICS maturation efforts through the test, analyze and fix process to support DT/OT/OPEVAL and achieve requisite deployment capabilities for Ship Self Defense and Strike Group Interoperability though extensive integrated testing and software updates. - In FY 2019, a new contract will be awarded on a competitive basis for a Combat System Engineering Agent/Software Design Agent (CSEA/SDA) for development of SSDS ACB20 and follow baselines.
                                                     
                                                         
                                                             PD - ACB12/TI12 / LSD - PSEA / SW Dev
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 121.808
                                                                 
                                                                     8.006
                                                                     2017-12
                                                                
                                                                 
                                                                     18.433
                                                                     2019-12
                                                                
                                                                 
                                                                     17.198
                                                                
                                                                 
                                                                     17.198
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD / AMIIP - PSEA / SW Dev
                                                             SS
                                                             CPAF
                                                             RSC IDS (5122)
                                                             San Diego, CA
                                                             
                                                                 38.416
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 38.416
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 73.144
                                                                 
                                                                     1.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - SW Dev/PL-STM
                                                             SS
                                                             CPAF
                                                             Gen. Dyn. (5100)
                                                             Fairfax, VA
                                                             
                                                                 3.628
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.628
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - SE
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 81.919
                                                                 
                                                                     1.150
                                                                     2017-12
                                                                
                                                                 
                                                                     1.993
                                                                     2018-12
                                                                
                                                                 
                                                                     4.584
                                                                
                                                                 
                                                                     4.584
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - SE / ILS
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 22.927
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - SE&I/Force Pt
                                                             C
                                                             CPIF
                                                             RSC (IIS)
                                                             Suffolk, VA
                                                             
                                                                 0.976
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.976
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - LBET/Training I
                                                             WR
                                                             NSWC PHD
                                                             Pt Hueneme, CA
                                                             
                                                                 31.774
                                                                 
                                                                     0.975
                                                                     2017-12
                                                                
                                                                 
                                                                     1.792
                                                                     2018-11
                                                                
                                                                 
                                                                     3.453
                                                                
                                                                 
                                                                     3.453
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - CVN78 LBET/Metrics/On-site Support
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 1.148
                                                                 
                                                                     0.125
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.432
                                                                
                                                                 
                                                                     0.432
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.905
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD -Navy Link Cert/Cross-Domain Spt
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.435
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.435
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI12 / LSD - Moriah Integration
                                                             WR
                                                             NAVAIR
                                                             Lakehurst, NJ
                                                             
                                                                 0.309
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.309
                                                            
                                                        
                                                         
                                                             PD - ACB12/ CVN78 LBET w/DBR/RES
                                                             SS
                                                             CPIF
                                                             RSC IDS
                                                             Sudbury, MA
                                                             
                                                                 5.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.080
                                                            
                                                        
                                                         
                                                             PD - ACB12/ CVN78 LBET w/CEC
                                                             SS
                                                             CPIF
                                                             RSC IDS
                                                             St. Petersburg, FL
                                                             
                                                                 1.275
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.275
                                                            
                                                        
                                                         
                                                             PD - ACB12/ CVN78 LBET w/TPX-42
                                                             WR
                                                             NAVAIR
                                                             St. Indigoes, MD
                                                             
                                                                 0.111
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.111
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - HW Dev / ILS / EDM Proc (DN)
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 11.451
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - HW Eng
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 10.183
                                                                 
                                                                     2.480
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.834
                                                                
                                                                 
                                                                     0.834
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - SW Migration PSEA
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 23.371
                                                                 
                                                                     26.232
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.753
                                                                
                                                                 
                                                                     5.753
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 1.486
                                                                 
                                                                     2.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.632
                                                                
                                                                 
                                                                     0.632
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.118
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - LBET/Training Course Development
                                                             WR
                                                             NSWC-PHD
                                                             Pt Hueneme, CA
                                                             
                                                                 0.575
                                                                 
                                                                     2.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.082
                                                                
                                                                 
                                                                     1.082
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H  - Metrics/On-Site Sprt
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.669
                                                                 
                                                                     0.418
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.457
                                                                
                                                                 
                                                                     0.457
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.544
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - CPS Engnr
                                                             C
                                                             IDIQ
                                                             GTS
                                                             Virginia Beach, VA
                                                             
                                                                 0.042
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.042
                                                            
                                                        
                                                         
                                                             PD - ACB12/TI-16/TI12H - Navy Link Cert/Cross-Domain Sprt
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.326
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.326
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC PSEA SW DEV'T
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 6.131
                                                                 
                                                                     3.421
                                                                     2017-12
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.932
                                                                
                                                                 
                                                                     0.932
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC REQT & ENG
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 1.237
                                                                 
                                                                     1.213
                                                                     2017-12
                                                                
                                                                 
                                                                     2.050
                                                                     2018-12
                                                                
                                                                 
                                                                     3.257
                                                                
                                                                 
                                                                     3.257
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC SE
                                                             WR
                                                             NSWC-DD
                                                             Dalhgren, VA
                                                             
                                                                 2.724
                                                                 
                                                                     1.422
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.932
                                                                
                                                                 
                                                                     0.932
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC HW EDM
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 0.864
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC CSTK DEV'T
                                                             C
                                                             CPIF
                                                             Progeny Systems Corp
                                                             Manassas, VA
                                                             
                                                                 0.181
                                                                 
                                                                     0.712
                                                                     2018-06
                                                                
                                                                 
                                                                     3.500
                                                                     2018-12
                                                                
                                                                 
                                                                     3.932
                                                                
                                                                 
                                                                     3.932
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC NETWORK TOPOLGY
                                                             WR
                                                             G2OPS
                                                             Washington DC
                                                             
                                                                 0.207
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.667
                                                                     2018-11
                                                                
                                                                 
                                                                     0.632
                                                                
                                                                 
                                                                     0.632
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.506
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC ILS
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.657
                                                                 
                                                                     0.450
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.107
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC MODELING
                                                             WR
                                                             NSWCPD
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.125
                                                                     2018-05
                                                                
                                                                 
                                                                     0.125
                                                                     2018-11
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency /BDC SEIT
                                                             C
                                                             CPIF
                                                             Gryphon/DELTA
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.550
                                                                     2018-12
                                                                
                                                                 
                                                                     0.632
                                                                
                                                                 
                                                                     0.632
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.732
                                                            
                                                        
                                                         
                                                             PD - Cyber Resiliency / BDC CSEA
                                                             C
                                                             CPAF
                                                             CSEA Contract
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-06
                                                                
                                                                 
                                                                     17.932
                                                                
                                                                 
                                                                     17.932
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 21.932
                                                            
                                                        
                                                         
                                                             PD - TI-16TR/TI22 - HW Engineering
                                                             C
                                                             CPFF
                                                             Gryphon
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.682
                                                                
                                                                 
                                                                     0.682
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.682
                                                            
                                                        
                                                         
                                                             PD - TI-16TR/TI22 -HW Engineering
                                                             WR
                                                             NSWC-DD
                                                             Dalhgren, VA
                                                             
                                                                 0.100
                                                                 
                                                                     0.920
                                                                     2017-11
                                                                
                                                                 
                                                                     5.383
                                                                     2018-11
                                                                
                                                                 
                                                                     9.286
                                                                
                                                                 
                                                                     9.286
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 15.689
                                                            
                                                        
                                                         
                                                             PD - HQ Travel
                                                             Various
                                                             PEO IWS
                                                             Washington DC
                                                             
                                                                 0.370
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.175
                                                                
                                                                 
                                                                     0.175
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PD - SE/Dev/Integrate
                                                             SS
                                                             CPAF
                                                             Rayth(5412) (RIDS)
                                                             Portsmouth, RI
                                                             
                                                                 83.451
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 83.451
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.462
                                                                     2018-12
                                                                
                                                                 
                                                                     0.932
                                                                
                                                                 
                                                                     0.932
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.394
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.692
                                                                     2018-11
                                                                
                                                                 
                                                                     3.932
                                                                
                                                                 
                                                                     3.932
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 11.624
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             C
                                                             CPIF
                                                             SEI&T
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.846
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.846
                                                            
                                                        
                                                         
                                                             PD - F35B/C - ICS Link 16 Integration
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     1.182
                                                                
                                                                 
                                                                     1.182
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.282
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             TBD
                                                             PEO LS
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.431
                                                                
                                                                 
                                                                     8.431
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.431
                                                            
                                                        
                                                         
                                                             PD - F35B/C - ICS Link 16 Integration
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.931
                                                                
                                                                 
                                                                     1.931
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.931
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             C
                                                             CPIF
                                                             CSEA
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.181
                                                                
                                                                 
                                                                     6.181
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 6.181
                                                            
                                                        
                                                         
                                                             PD - F35B/C - ICS Link 16 Integration
                                                             C
                                                             CPIF
                                                             SEI&T
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.682
                                                                
                                                                 
                                                                     0.682
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.182
                                                            
                                                        
                                                         
                                                             PD - F35B Integration  / LHA / LHD
                                                             TBD
                                                             PEO C4I
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.181
                                                                
                                                                 
                                                                     5.181
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.181
                                                            
                                                        
                                                         
                                                             PD - Misc - Prior Year Cum Cost
                                                             C
                                                             BA
                                                             Misc
                                                             Washington DC
                                                             
                                                                 278.994
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 278.994
                                                            
                                                        
                                                         
                                                             PD - PM Prod Development
                                                             C
                                                             CPIF
                                                             various
                                                             various
                                                             
                                                                 33.586
                                                                 
                                                                     2.943
                                                                     2017-12
                                                                
                                                                 
                                                                     3.000
                                                                     2018-12
                                                                
                                                                 
                                                                     2.994
                                                                
                                                                 
                                                                     2.994
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 42.523
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             WR
                                                             NSWC COR
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                     2018-11
                                                                
                                                                 
                                                                     0.557
                                                                
                                                                 
                                                                     0.557
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.007
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     5.520
                                                                     2017-11
                                                                
                                                                 
                                                                     6.399
                                                                     2018-11
                                                                
                                                                 
                                                                     3.750
                                                                
                                                                 
                                                                     3.750
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 15.669
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             WR
                                                             NSWC PHD
                                                             Port Huneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.323
                                                                     2017-11
                                                                
                                                                 
                                                                     1.250
                                                                     2018-11
                                                                
                                                                 
                                                                     1.432
                                                                
                                                                 
                                                                     1.432
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.005
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             WR
                                                             NUWC KP
                                                             Keyport, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.161
                                                                     2017-11
                                                                
                                                                 
                                                                     0.175
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.536
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             SS
                                                             CPAF
                                                             Rayth (RIDS)
                                                             Portsmouth, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.075
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.075
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SEI&T
                                                             C
                                                             CPFF
                                                             Gryphon
                                                             Washington DC
                                                             
                                                                 0.000
                                                                 
                                                                     3.062
                                                                     2017-12
                                                                
                                                                 
                                                                     2.233
                                                                     2018-12
                                                                
                                                                 
                                                                     1.956
                                                                
                                                                 
                                                                     1.956
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 7.251
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) - SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     5.458
                                                                     2017-12
                                                                
                                                                 
                                                                     5.906
                                                                     2018-12
                                                                
                                                                 
                                                                     3.082
                                                                
                                                                 
                                                                     3.082
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.446
                                                            
                                                        
                                                         
                                                             CSI - ACB20 (Less EASR) -  SE
                                                             C
                                                             CPAF
                                                             CSEA Contract
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.935
                                                                     2019-06
                                                                
                                                                 
                                                                     15.428
                                                                
                                                                 
                                                                     15.428
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 27.363
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - PSEA
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 12.197
                                                                 
                                                                     7.527
                                                                     2017-12
                                                                
                                                                 
                                                                     5.370
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 9.460
                                                                 
                                                                     2.258
                                                                     2017-12
                                                                
                                                                 
                                                                     1.598
                                                                     2018-11
                                                                
                                                                 
                                                                     0.606
                                                                
                                                                 
                                                                     0.606
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 1.697
                                                                 
                                                                     0.724
                                                                     2017-11
                                                                
                                                                 
                                                                     1.016
                                                                     2018-11
                                                                
                                                                 
                                                                     0.245
                                                                
                                                                 
                                                                     0.245
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 0.125
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.125
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             NSWC PHD
                                                             Pt Hueneme, CA
                                                             
                                                                 0.406
                                                                 
                                                                     0.452
                                                                     2017-11
                                                                
                                                                 
                                                                     1.308
                                                                     2018-11
                                                                
                                                                 
                                                                     1.052
                                                                
                                                                 
                                                                     1.052
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE / Planning
                                                             C
                                                             CPIF
                                                             Delta Resources
                                                             Alexandria, VA
                                                             
                                                                 0.339
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.339
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE & I
                                                             C
                                                             CPIF
                                                             RSC IIS (4112)
                                                             Suffolk, VA
                                                             
                                                                 2.136
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SEI&T
                                                             C
                                                             CPFF
                                                             Gryphon/Delta
                                                             Washington DC
                                                             
                                                                 0.527
                                                                 
                                                                     0.951
                                                                     2017-12
                                                                
                                                                 
                                                                     2.019
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.497
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE Multi-Link Antenna
                                                             TBD
                                                             IWS 5
                                                             TBD
                                                             
                                                                 0.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE RAM/ESSM
                                                             WR
                                                             NAWC
                                                             China Lake
                                                             
                                                                 1.897
                                                                 
                                                                     0.591
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE RAM/CIWS
                                                             SS
                                                             CPFF
                                                             RSC(5432/5410)
                                                             Tucson, AZ
                                                             
                                                                 1.080
                                                                 
                                                                     1.882
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             NSWC COR
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.252
                                                                     2018-11
                                                                
                                                                 
                                                                     0.244
                                                                
                                                                 
                                                                     0.244
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.496
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE / SW Dev
                                                             SS
                                                             CPAF
                                                             Rayth (RIDS)
                                                             Portsmouth, RI
                                                             
                                                                 7.552
                                                                 
                                                                     2.903
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.455
                                                            
                                                        
                                                         
                                                             CSI - FCLIP Phase 2 - SE
                                                             WR
                                                             NUWC KP
                                                             Keyport, WA
                                                             
                                                                 0.200
                                                                 
                                                                     0.269
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.469
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - PSEA - SW Dev
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 3.044
                                                                 
                                                                     7.429
                                                                     2017-12
                                                                
                                                                 
                                                                     6.461
                                                                     2018-12
                                                                
                                                                 
                                                                     2.241
                                                                
                                                                 
                                                                     2.241
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - SE
                                                             C
                                                             BA
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.151
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.580
                                                                     2018-11
                                                                
                                                                 
                                                                     0.431
                                                                
                                                                 
                                                                     0.431
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.462
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - SE
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 1.077
                                                                 
                                                                     3.602
                                                                     2017-11
                                                                
                                                                 
                                                                     1.489
                                                                     2018-11
                                                                
                                                                 
                                                                     1.156
                                                                
                                                                 
                                                                     1.156
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - SE
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 0.616
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - SE&I
                                                             C
                                                             CPIF
                                                             RSC IIS (4112)
                                                             Suffolk, VA
                                                             
                                                                 0.495
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - FTIIP - SE
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.215
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.456
                                                                
                                                                 
                                                                     0.456
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.671
                                                            
                                                        
                                                         
                                                             CSI - FTIIP  -  SEI&T
                                                             C
                                                             CPFF
                                                             Gryphon
                                                             Washington DC
                                                             
                                                                 0.731
                                                                 
                                                                     1.004
                                                                     2017-12
                                                                
                                                                 
                                                                     1.830
                                                                     2018-12
                                                                
                                                                 
                                                                     1.447
                                                                
                                                                 
                                                                     1.447
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.012
                                                            
                                                        
                                                         
                                                             CSI - FTIIP  -  SE
                                                             WR
                                                             NUWC KP
                                                             Keyport, WA
                                                             
                                                                 0.186
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.611
                                                            
                                                        
                                                         
                                                             CSI - ICS SE - PSEA SE
                                                             SS
                                                             CPIF
                                                             RSC IDS (5128)
                                                             San Diego, CA
                                                             
                                                                 1.139
                                                                 
                                                                     0.215
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.354
                                                            
                                                        
                                                         
                                                             CSI - ICS SE -  SE&I
                                                             C
                                                             CPIF
                                                             RSC (IIS)
                                                             Suffolk, VA
                                                             
                                                                 2.404
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - ICS SE - SEA 05C
                                                             C
                                                             BA
                                                             SEA 05C
                                                             Washington DC
                                                             
                                                                 0.402
                                                                 
                                                                     0.215
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.617
                                                            
                                                        
                                                         
                                                             CSI - ICS SE  - SEI&T
                                                             C
                                                             CPFF
                                                             Gryphon
                                                             Washington DC
                                                             
                                                                 1.427
                                                                 
                                                                     1.222
                                                                     2017-11
                                                                
                                                                 
                                                                     2.817
                                                                     2018-11
                                                                
                                                                 
                                                                     2.282
                                                                
                                                                 
                                                                     2.282
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 7.748
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 4.274
                                                                 
                                                                     1.450
                                                                     2017-12
                                                                
                                                                 
                                                                     1.448
                                                                     2018-12
                                                                
                                                                 
                                                                     1.581
                                                                
                                                                 
                                                                     1.581
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 3.907
                                                                 
                                                                     1.669
                                                                     2017-11
                                                                
                                                                 
                                                                     1.635
                                                                     2018-11
                                                                
                                                                 
                                                                     1.677
                                                                
                                                                 
                                                                     1.677
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 0.515
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             WR
                                                             NUWC KP
                                                             Keyport, WA
                                                             
                                                                 0.403
                                                                 
                                                                     0.269
                                                                     2017-11
                                                                
                                                                 
                                                                     0.225
                                                                     2018-11
                                                                
                                                                 
                                                                     0.186
                                                                
                                                                 
                                                                     0.186
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.083
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             C
                                                             CPIF
                                                             Delta Resources
                                                             Virginia Beach, VA
                                                             
                                                                 0.205
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.205
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             FFRDC
                                                             MITRE
                                                             McLean, VA
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             CSI - ICS SE
                                                             C
                                                             CPAF
                                                             CSEA Contract
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.431
                                                                
                                                                 
                                                                     0.431
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.931
                                                            
                                                        
                                                         
                                                             CSI - EASR / ESS SE
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 1.817
                                                                 
                                                                     3.575
                                                                     2017-12
                                                                
                                                                 
                                                                     1.648
                                                                     2018-12
                                                                
                                                                 
                                                                     0.882
                                                                
                                                                 
                                                                     0.882
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - EASR / ESS SE
                                                             WR
                                                             NSWC DD
                                                             Dalhgren, VA
                                                             
                                                                 1.718
                                                                 
                                                                     2.970
                                                                     2017-11
                                                                
                                                                 
                                                                     4.371
                                                                     2018-11
                                                                
                                                                 
                                                                     1.766
                                                                
                                                                 
                                                                     1.766
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CSI - EASR / ESS / SEI&T
                                                             C
                                                             CPFF
                                                             Gryphon
                                                             Washington DC
                                                             
                                                                 1.896
                                                                 
                                                                     2.344
                                                                     2017-11
                                                                
                                                                 
                                                                     3.296
                                                                     2018-11
                                                                
                                                                 
                                                                     1.538
                                                                
                                                                 
                                                                     1.538
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.074
                                                            
                                                        
                                                         
                                                             CSI - EASR / ESS SE
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 0.273
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.273
                                                            
                                                        
                                                         
                                                             CSI - EASR / ESS SE
                                                             C
                                                             CPAF
                                                             RSC (5202)
                                                             St. Pete, FL
                                                             
                                                                 0.246
                                                                 
                                                                     0.788
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.034
                                                            
                                                        
                                                         
                                                             CSI - EASR / ERS SE
                                                             WR
                                                             NSWC PHD
                                                             Port Huneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.323
                                                                     2017-11
                                                                
                                                                 
                                                                     0.685
                                                                     2018-11
                                                                
                                                                 
                                                                     0.277
                                                                
                                                                 
                                                                     0.277
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.285
                                                            
                                                        
                                                         
                                                             CSI - EASR / ERS SE
                                                             C
                                                             CPAF
                                                             CSEA Contract
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.100
                                                                     2019-06
                                                                
                                                                 
                                                                     6.100
                                                                
                                                                 
                                                                     6.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 15.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     - Accomplishment of SSDS MK2 CS integration and certification testing for ship system installation and deployment; - Accomplishment of the CVN78 CSSQT and SSDS MK2 ACB-12/TI-12 integrated CS test and evaluation (At-Sea aboard CVN78 and aboard the Self Defense Test Ship (SDTS).
                                                     
                                                         
                                                             DT&E (PHD)
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 105.000
                                                                 
                                                                     5.286
                                                                     2017-11
                                                                
                                                                 
                                                                     6.029
                                                                     2018-11
                                                                
                                                                 
                                                                     5.816
                                                                
                                                                 
                                                                     5.816
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (SCSC-WI)
                                                             WR
                                                             SCSC-WI
                                                             Wallops Is, VA
                                                             
                                                                 73.510
                                                                 
                                                                     6.954
                                                                     2017-11
                                                                
                                                                 
                                                                     7.450
                                                                     2018-11
                                                                
                                                                 
                                                                     7.592
                                                                
                                                                 
                                                                     7.592
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (JHU/APL)
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 25.287
                                                                 
                                                                     2.929
                                                                     2017-12
                                                                
                                                                 
                                                                     3.356
                                                                     2018-12
                                                                
                                                                 
                                                                     2.517
                                                                
                                                                 
                                                                     2.517
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (Corona)
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 14.488
                                                                 
                                                                     2.959
                                                                     2017-11
                                                                
                                                                 
                                                                     2.603
                                                                     2018-11
                                                                
                                                                 
                                                                     2.450
                                                                
                                                                 
                                                                     2.450
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (RAM/CIWS//ESSM) (RSC)
                                                             SS
                                                             CPFF
                                                             RSC(5432/5410)
                                                             Tucson, AZ
                                                             
                                                                 4.100
                                                                 
                                                                     0.424
                                                                     2017-11
                                                                
                                                                 
                                                                     0.404
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E/CST (DD - CST)
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 26.315
                                                                 
                                                                     6.404
                                                                     2017-11
                                                                
                                                                 
                                                                     5.352
                                                                     2018-11
                                                                
                                                                 
                                                                     5.240
                                                                
                                                                 
                                                                     5.240
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (COTF)
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 5.834
                                                                 
                                                                     1.231
                                                                     2017-11
                                                                
                                                                 
                                                                     1.243
                                                                     2018-11
                                                                
                                                                 
                                                                     1.172
                                                                
                                                                 
                                                                     1.172
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (CDSA-DN)
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 4.656
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (engility)
                                                             C
                                                             CPIF
                                                             Engility
                                                             Virginia Beach, VA
                                                             
                                                                 3.037
                                                                 
                                                                     1.292
                                                                     2017-12
                                                                
                                                                 
                                                                     1.592
                                                                     2018-12
                                                                
                                                                 
                                                                     1.318
                                                                
                                                                 
                                                                     1.318
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 7.239
                                                            
                                                        
                                                         
                                                             DT&E (SPAWAR-SD)
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 5.780
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.780
                                                            
                                                        
                                                         
                                                             DT&E (Raytheon - St. Pete)
                                                             SS
                                                             CPAF
                                                             RSC (5202)
                                                             St. Pete, FL
                                                             
                                                                 4.708
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (RAM/ESSM) (China Lake)
                                                             WR
                                                             NAWC
                                                             China Lake, CA
                                                             
                                                                 1.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DT&E (Raytheon - SE&I)
                                                             C
                                                             CPIF
                                                             Rayth - IIS
                                                             Suffolk, Va.
                                                             
                                                                 0.571
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.571
                                                            
                                                        
                                                         
                                                             DT&E Raytheon - PSEA
                                                             SS
                                                             CPIF
                                                             RSC (5128)
                                                             San Diego, CA
                                                             
                                                                 0.182
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.182
                                                            
                                                        
                                                         
                                                             DT&E (GD/AIS - IWS 1.0)
                                                             SS
                                                             CPAF
                                                             GD/AIS
                                                             Fairfax Va.
                                                             
                                                                 0.266
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.266
                                                            
                                                        
                                                         
                                                             DT&E (Raytheon - RIDS)
                                                             SS
                                                             CPAF
                                                             RSC (5412)
                                                             Portsmouth, RI
                                                             
                                                                 1.902
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2178
                                                     
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - TI-12 / TI-12H (BUILD 9) TAAF
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (DT-III-I Phase 1) CVI
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - TI-12 / TI-12H (BUILD 10)  S/W DCT1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (DT-III-I Phase 1) AD
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) -  FCLIP FSIT / FQT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (OT-III-I Phase 3) CVPA
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - TAAF
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (DT-III-I Phase 1) AA
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (LSD)-T&E-DT Phase 1 @ ICSTF
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C LSD-T&E CST Build 9 CST
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - T&E - LSD 51 CSSQT
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C LSD-T&E CST Build 10 CST
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - T&E - LSD 49 CSSQT - OT III / Phase 2 / ET14
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 5C (LSD) - T&E - (SDTS) - DT/OT III I/PHASE 2/ET12 /TRKEX
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 Mod 5C (LSD)- T&E - DT Phase 3 / LSD 49
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1C - LHD 2 / CVN 72 ACB12 / TI12 - T&E - LHD 2 CSSQT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1C - LHD 2 / CVN 72 ACB12 / TI12 - T&E - CVN 72 CSSQT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 MOD 6C - CVN 78 ACB12 / TI12 - T&E - SIT/ET @ WI
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS NMK2 Mod 6C (DT-III-J Phase 1) CVI
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - / SW DCTI 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS NMK2 Mod 6C (DT-III-J Phase 1) AD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - FSIT 4 / FQT 3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS NMK2 Mod 6C (OT-III-J Phase 3) CVPA
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 -T&E - DT III J PHASE 3 / ET10 @ CVN 78
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS NMK2 Mod 6C (OT-III-J Phase 3) AA
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 -T&E CST EVENT(S ) @ WI
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - TEST ANALYZE & FIX (TAAF)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SDTS - SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - FCL RISK REDUCTION TRKEX / MSLEX
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - FSIT 6 / FQT 5
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SDTS - SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - T&E - DT/OT III J/PHASE 3/ET09
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - T&E - CIA #1 CST  @ WI
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - FSIT 7 / FQT 6
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - T&E CSSQT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12/TI12 - FSIT 8 / FQT 7
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - DT/OT III J PHASE 3/ ET10
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - T&E - C2X
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - T&E - JTFX
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 6C - CVN 78 ACB12 / TI12 - T&E - DT III-J / Phase 3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C /1E - LHD 6 /  CVN 73 ACB12 / TI-12H /TI-16 - HW PDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C /1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - SRR / SFR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - IPR 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - IPR 4
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - FSIT / FQT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - T&E CST @ WI
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - FSIT / FQT
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - T&E - SIT / ET @ WI
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - T&E CST @ WI
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC-FSIT/FQT REL 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC-FSIT/FQT REL 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 1 / 2 SIT / ET @ WI
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 1 CST
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             At-Sea testing for FCLIP: SSDS MK2 FCLIP Phase 2 DT III - SDTS duration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 2 CST
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 2 CST -
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SoS SRR / SFR 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SoS SRR / SFR 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - CSEA CONTRACT AWARD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - ELEMENT SRR / SFR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 SSR/PDR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - ELEMENT SRR / SFR  -
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 T&E SIT/ET @WI
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SS ECP CONTRACT AWARD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 FSIT / FQT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 SSR/PDR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - IPR 1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB 20/EASR/ERS/TI-16/TI-16R/TI-22 REL 3 SSR/PDR
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB 20/EASR/ERS/TI-16/TI-16R/TI-22 REL IPR
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 FSIT / FQT
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS /TI-16/TI-16R/ TI-22 - TAAF
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 T&E SIT/ET @WI
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB20/EASR/ERS/TI-16/TI-16R/TI-22 REL 2 T&E SIT/ET @ WI
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB20/EASR/ERS/TI-16/TI-16R/TI-22 REL 3 FSIT/FQT
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB20/EASR/ERS/TI-16/TI-16R/TI-22 REL 3 T&E SIT/ET @ WI
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK2 ACB20/EASR/ERS/TI-16/TI-16R/TI-22 REL 3TAAF
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3172
                                         Joint Non-Lethal Weapons
                                         
                                             44.586
                                             5.140
                                             3.992
                                             3.222
                                             2.100
                                             1.122
                                             4.714
                                             4.628
                                             4.363
                                             4.449
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Develop non-lethal weapon systems in support of anti-terrorism/force protection missions. Technologies include, but are not limited to: ocular interrupters, vessel propeller occlusion systems, and acoustic hailing devices. Current efforts are focused on the Long-Range Ocular Interrupter (LROI), Hailing Acoustic Laser and Light Tactical System (HALLTS), and Maritime Vessel Stopper (MVS) technologies. 

The LROI is intended to provide the U.S. Navy with the capability to deliver a bright light producing a dazzling or glare effect on a closing target to warn and/or suppress potential threats through increasing levels of visual degradation. The planned LROI will generate controlled, high-intensity output, providing warning and suppression effects. The extended range capability of LROI will effectively increase tactical decision-making time in support of escalation of force (EoF) tactics, techniques and procedures (TTP) across a broad range of military operations (ROMO). Further, the LROI will enhance Joint Force operations in determining the intent of a potential threat as early as possible.

HALLTS is a single-operator, personnel-portable, hailing and warning system developed to enhance the ability of security forces to effectively execute escalation of force and intent determination procedures. HALLTS integrates three Navy non-lethal devices consisting of an ocular interrupter, an acoustic hailing device, and a high intensity white light. HALLTS utilizes a common system controller interface and common mounting options while reducing the manpower requirements for operation of multiple non-lethal devices to more efficiently implement escalation of force procedures.

MVS technologies are systems designed to temporarily disable, slow, or stop waterborne vessels of varying degrees of size and different propulsion types in order to effectively execute escalation of force and intent determination procedures. The MVS technologies will provide the US Navy with lightweight, compact, biodegradable materials, which will stop or slow marine platforms by occlusion of any type of marine propeller or propulsor.

Develop Visual Augmentation Systems (VAS) in support of expeditionary / anti-terrorism / force protection missions.
Expeditionary force must maintain situational awareness by using VAS equipment in operational conditions during low-light and no-light environments to obtain and maintain battlefield dominance during missions to Find, Fix, Track, Target, Engage and Assess (F2T2EA) enemy combatants. Technologies include, but are not limited to: image ntensification devices, thermal imaging systems, and laser systems. Current efforts are focused on the development of a Wide Field Of View (WFOV) Goggle (>40 degrees), M2HB/M2A1 Weapon Sight (M2WS) and Visual Augmentation Module for Portable Imaging and Recording - Expeditionary (VAMPIRE). The WFOV goggle will provide enhanced situational awareness for target
detection and dismounted/mounted operations, while maintaining existing visual accuity performance levels. The purpose of the M2WS program is to provide an advanced day/night crew-served weapon sight capability to surface and expeditionary Navy personnel. The M2WS will provide for increased target detection ranges as well as provide for improved firing accuracy to minimize the number of rounds required to successfully hit the target. The VAMPIRE is a hand-held multi-spectral imaging system that provides situational awareness, allowing the user to detect and recognize potential threat craft at the maximum possible range so that Navy forces can assess nearby craft and engage appropriately. The VAMPIR contains an integrated recording (video/audio) capability which is used to document the incident. Visual Augmentation Systems are necessary to avoid accidental engagement of noncombatants while maintaining the greatest possible distance from threats. (References: COMNECC ltr Ser N43/695 dated 2 Oct 2014 (Visual Augmentation System Capability Requirements and Associated Capability Gaps); endorsed by USFFC ltr Ser N8/N9/014 dated 17 Dec 2014; approved by OPNAV N957 ltr Ser 17U140063 dated 23 May 2017.)
                                             
                                                 
                                                     Joint Non-Lethal Weapons Development
                                                     
                                                         
                                                             5.140
                                                             0
                                                             Fielded three Long Range Ocular Interrupter (LROI) v1 systems to Combined Task Force 56 for a 6-month operational assessment.

Developed and tested two alternative, next generation prototypes that meet NECC's LROI Letter of Requirement.

Refined current polymer kelp design and initiated research of synthetic protein materials to support development of a Maritime Vessel Stopping (MVS) occlusion capability.
                                                        
                                                    
                                                     
                                                         
                                                             3.992
                                                             0
                                                             Continue development, including testing, of next generation LROI prototypes to fulfill NECC's Letter of Requirement and implement any additional engineering updates as needed. Conduct accelerated Engineering & Manufacturing Development (EMD) phase for Long Range Ocular Interrupter (LROI) as part of the recently established Navy Non-Lethal Effects (NNLE) Family of Systems (FoS) ACAT IVM program. Conduct market research of COTS acoustic hailing system to assess their performance on land and over water. Continue development, including testing, of MVS occlusion technologies to fulfill the MVS Capability Development Document, using various biodegradable materials such as polymers and synthetic proteins. Will conduct necessary research and prototype development, to include the WFOV goggle and Visual Augmentation Module Portable Imager Recorder-Expeditionary (VAMPIRE), to determine a material solution to satisfy current Visual Augmentation Systems (VAS) capability gaps encountered during missions in combat zones while in theater. The warfighter lacks the ability to detect and recognize potential threat craft at the maximum possible range and at the earliest time in all weather environments during day and night. In addition, the warfighter needs the ability to record both audio/video encounters and incidents for after action reporting.
                                                        
                                                         
                                                             3.222
                                                             0
                                                        
                                                         
                                                             2.100
                                                             0
                                                             Finish EMD phase for LROI and prepare for Production & Deployment phase. Continue development of MVS occlusion technologies, including deployment methods, and enter Technology Development Phase as part of the NNLE FoS ACAT IVM program. Update HALLTS design to incorporate LROI, new COTS acoustic hailing device, and high intensity white light.
                                                        
                                                         
                                                             1.122
                                                             0
                                                             Finish test and evaluation of VAMPIRE and prepare for Milestone C. Continue development and testing of the WFOV
image tube and prepare for Milestone B for WFOV goggle.
                                                        
                                                         The FY 2020 funding request was reduced to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/8128
                                                     NCW Forces Active
                                                     
                                                         6.198
                                                         6.512
                                                         7.235
                                                         7.235
                                                         7.219
                                                         6.736
                                                         6.907
                                                         7.045
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Navy Non-Lethal Effects (NNLE) Family of Systems (FoS) ACAT IVM Program of Record is being established as a single program with two areas of emphasis: Counter-Personnel (CP) and Counter-Materiel (CM). The initial Long Range Ocular Interrupter (LROI), which is a CP system, was designed and developed as a Rapid Acquisition. Following a FY 2016 Military Utility Assessment (MUA), the LROI was recommended to be a Program of Record (PoR), with engineering changes being made in the next generation to meet issues identified in the MUA. To that end, LROI will enter EMD phase within the NNLE FoS during FY 2019. A final developmental Technical Data Package (TDP) will be developed with user input incorporated. The developmental TDP will be included in the Request for Proposal (RFP) to industry to be further refined for a production-level TDP to be used for production decision during FY 2020. The RFP will be provided to industry to solicit offers for LRIP production after refining the TDP; subsequently, it will be provided to industry for full rate production.

The initial Hailing Acoustic Laser and Light Tactical System (HALLTS) system, another CP capability, was designed and developed using Physical Security Enterprise & Analysis Group (PSEAG) RDT&E funding. HALLTS units were included in the MUA in order to receive Fleet feedback and identify any needed engineering changes, including the development of a dual-mount to support HALLTS use by Navy Expeditionary Combat Command (NECC). Once subsystems (LROI, new acoustic hailing device, and high intensity white light) are identified, the HALLTS design will be updated along with a production-level TDP, and an RFP will be released to industry to build production units.

Maritime Vessel Stopping Occlusion Technologies (MVSOT), a CM effort, is currently in the Material Solution Analysis phase. Both Navy and Joint funding are being used for continuing research through test and evaluation of various material solutions with biodegradable polymers and synthetic proteins. Technology development phase entry is planned for FY 2020, as part of the NNLE FoS.

M2WS will deliver through two separately funded phases. Phase I was funded in FY 2016/2017 and consists of developing Product Demonstration Models (PDM) that are in accordance with all Performance Specification (PSPEC) requirements. Phase II will provide low rate initial production representative units which comply with all system requirements and subsequently for full rate production for a total of 825 systems to be fielded to NECC.

Initial VAMPIRE systems will be developed and tested based on KPPs identified. These units will go through user assessment for their feedback. ECP will be performed to incorporate user inputs. The RFP, including the developmental TDP, will be provided to the industry to solicit offers for the LRIP production after refining the TDP and subsequently for full rate production for a total of 200 VAMPIRE systems to be fielded to NECC.

The WFOV Goggle will first focus on the development of an enhanced resolution image intensifier tube with an active input area of approximately 20mm in diameter. Upon successful development of the new image tube, the second phase will be to develop a new binocular and/or monocular goggle including associated WFOV optics that will be optimized for use
with the 20mm image tubes producing a WFOV goggle system with no loss of visual acuity from existing systems.
                                             Achieve entry into engineering and manufacturing development phase for LROI in Q1FY19 and receive production decision in Q2FY20. Enter technology development phase for MVSOT in Q2FY20.

Successfully achieve Milestone C for M2WS and VAMPIRE and transition to FRP. Achieve Milestone B for WFOV Goggle in Q4FY20. Successfully conduct testing and fielding to Navy users.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             System Engineering
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     3.765
                                                                     2018-06
                                                                
                                                                 
                                                                     1.661
                                                                     2019-01
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             MIPR
                                                             Army SOC
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-02
                                                                
                                                                 
                                                                     0.408
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.408
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.808
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 17.057
                                                                 
                                                                     0.600
                                                                     2018-01
                                                                
                                                                 
                                                                     0.238
                                                                     2019-01
                                                                
                                                                 
                                                                     0.272
                                                                
                                                                 
                                                                     0.272
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NSWC Port Hueneme
                                                             Port Hueneme, CA
                                                             
                                                                 0.628
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.580
                                                                 
                                                                     0.175
                                                                     2018-01
                                                                
                                                                 
                                                                     0.700
                                                                     2019-02
                                                                
                                                                 
                                                                     0.714
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.714
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Services (NSWC)
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 4.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Services
                                                             MIPR
                                                             Army NVESD
                                                             Ft. Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Program Management
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 2.857
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Services (NSWC)
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 2.075
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 3.300
                                                                 
                                                                     0.309
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             MIPR
                                                             Military Sealift Command
                                                             Washington, DC
                                                             
                                                                 2.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC Carderock
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.193
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.628
                                                                
                                                                 
                                                                     0.628
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.628
                                                            
                                                        
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 4.925
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             WR
                                                             NSWC Panama City
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             Program Management
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 6.964
                                                                 
                                                                     0.098
                                                                     2018-01
                                                                
                                                                 
                                                                     0.118
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3172
                                                     
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Milestone A
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Milestone B
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Milestone B
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Low Rate Initial Production (LRIP)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Doc Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Rapid Acquisition System (RAS) Issue Request for Quote
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Hailing Acoustic Light and Laser Tactical System (HALLTS) Engineering Changes
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Issue Request for Proposal
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Long-Range Ocular Interrupter (LROI) Developmental Test (DT) and Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Engineering & Manufacturing Development (EMD)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Navy Non-Lethal Effects: Maritime Vessel Stopping (MVS) Developmental Test (DT) and Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: Visual Augmentation Module Portable Imager Recorder-Expeditionary - (VAMPIRE) Material Solutions
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: VAMPIRE Test & Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material - Milestone A
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - TMRR Phase
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - Milestone B
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - Engineering & Manufacturing Development (EMD)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - Developmental Test (DT) and Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Visual Augmentation Systems: WFOV Goggle Material Solution - Low Rate Initial Production (LRIP)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3358
                                         SSDS Training Improvement Program
                                         
                                             11.785
                                             7.347
                                             7.831
                                             8.532
                                             8.532
                                             12.575
                                             11.729
                                             10.299
                                             9.280
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             SSDS Training Improvement Program provides enhancements and upgrades to the SSDS Total Ship Training Capability (TSTC) components within the combat system, combat system elements, Battle-Force Tactical Training (BFTT), and Advanced Training Domain (ATD) to address needs for increased training capability and functionality in conjunction with SSDS MK2 Advanced Capability Builds (ACB)/Fire Control Loop Improvement Project (FCLIP), Far-Term Interoperability Improvement Project (FTIIP), Task Force Cyber Awakening (TFCA) Boundary Defense Capability (BDC), and Technical Insertion efforts under PU 2178 (QRCC). These enhancements will address current and future training requirements by implementing new functionality to enable the individual warfighter through distributed battle group events to engage in more complex training requirements to support fleet required training certification events. Capability Development and integration are related to Self Defense, Underwater, Surface, and other warfare areas. Capability enhancements and upgrades include development of re-useable common components that can be leveraged by SSDS MK2 combat systems, and/or integration of re-usable common components developed by the TSTC/BFTT Program and AEGIS Advanced Training Domain (ATD)/TSTC Total Ship Training Capability (TSTC) projects to meet AEGIS combat system training requirements.  TSTC continues to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS BL 9.2.2AF, and SSDS BL 11.xAF.  ATD is being hosted along with the AEGIS and SSDS combat system on TI-16 common processing and display hardware.  ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.

Develop and integrate MH-60R simulator to enable embedded shipboard training in support of basic and sustainment training, as well as establishes the pathway to support pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to support basic and sustainment level training, as well as provide ability to distribute and establish CEC data link during pier-side fleet synthetic training exercises.  CET will also provide enable proficiency training of NIFC-CA capability.

Develop and integrate CEC Interim Training (CIT) capability to support pier-side fleet synthetic training events.  This is an interim capability support the distributed portion of the CET capability, until CET is fully deployed.  This supports training of strike groups of new tactical capabilities that were integrated into the AEGIS BL9 ships, and provides the necessary functionality to allow ships to train as a strike group.

Develop and integrate upgrades to Battle-Force Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to SSDS ACB 20 for Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades to maintain authorization to participate in distributed shipboard training events.

TSTC integrated on SSDS provides the capability to complete system and operational level testing of the combat system.
                                             
                                                 
                                                     SSDS Total Ship Training Capability
                                                     
                                                         
                                                             7.347
                                                             0
                                                             - For the CVN78 SSDS MK2 ACB-12 / TI-12 Baseline, completed the development and integration of DBR simulation Phase 2.  This version of the DBR Sim (phase 2) computer program provides the ability to participate in training exercises while underway.

- For the SSDS MK2 ACB-20 Baseline, initiated the development of the system of system requirements to support ESSM Block 2 simulation capability against closely spaced objects, and stream raids including the capability to simulate 2T uplink communication that provides continuous targeting data to synthetic ESSM missile through intercept.

- For the SSDS MK2 ACB-20 Baseline, initiated the development of the system of system requirements to provide training for integrated and optimized employment of decoys, Electronic Attack (EA), and hard kill and soft kill weapons effects against emerging threats. This provides the capability to support training with Soft Kill Coordination, EW Battle Management, and AOEW. 

- Continued the development effort to re-host Battle Force Tactical Training (BFTT) / Advanced Training Domain (ATD) capability into SSDS MK2 Baseline 11 (TI-16). Developed the final design and begin implementation in support of installation on CVN-73 and future baselines. 

- Continued to support the development of Cooperative Engagement Capability (CEC) integrated training in support of Fleet Synthetic Training (FST).

- Continued requirements development to support simulating real world environments within SSDS MK2 shipboard sensors for Anti-Access / Area Denial (A2AD) training.
                                                        
                                                    
                                                     
                                                         
                                                             7.831
                                                             0
                                                             - Initiate requirements for the SSDS Integrated Combat System (ICS) that will provide SSDS ships the ability to train using Live-Virtual-Constructive (LVC). LVC will improve the Navy's competitive advantage via high end training and enable contested environment strike group training in accordance with strategic documents. 

- For the SSDS MK2 ACB-20 Baseline, continue the development of the requirements to support ESSM Block 2 simulation increased capability against closely spaced objects, and stream raids. Provide 2T uplink simulation that provided continuous targeting data to synthetic ESSM missile through intercept. 

- For the SSDS MK2 ACB-20 Baseline, continue the design and development for integrated and optimized employment of decoys, Electronic Attack (EA), and hard kill and soft kill weapons effects against emerging threats. Provide the capability to support training with Soft Kill Coordination, EW Battle Management, and AOEW. 

- Continue development of re-hosting Battle Force Tactical Training (BFTT) / Advanced Training Domain (ATD) capability into SSDS MK2 TI-16 Hardware. Continue development and integration of this capability in support of installation on CVN-73 and future SSDS baselines. 

- Continue supporting the development of Cooperative Engagement Capability (CEC) integrated training in support of Fleet Synthetic Training. Continue systems engineering of CEC Tactical Software Full Training Support.
                                                        
                                                         
                                                             8.532
                                                             0
                                                        
                                                         
                                                             8.532
                                                             0
                                                             - Complete functional requirements and initiate design for the SSDS MK2 ACB-20 Combat System that will provide the ability to train using Live-Virtual-Constructive (LVC). LVC will improve the Navy's competitive advantage via high end training and enable contested environment strike group training in accordance with strategic documents. 

- For the SSDS MK2 ACB-20 Baseline, continue implementation to support ESSM Block 2 simulation increased capability against closely spaced objects, and stream raids.  Continue the design and development for integrated and optimized employment of decoys, Electronic Attack (EA), and hard kill and soft kill weapons effects against emerging threats. Provide the capability to support training with Soft Kill Coordination, and Advanced Off board Electronic Warfare. 

- Continue development of integrating the Advanced Training Domain (ATD) capability into SSDS MK2 TI-16 Hardware. Continue development and integration of this capability in support of installation on SSDS MK2 ACB-12 Baselines.  Initiate requirements and design for integrating ATD with SSDS MK2 ACB-20 baselines.

- Continue supporting the development of Cooperative Engagement Capability (CEC) integrated training in support of Fleet Synthetic Training. Continue systems engineering of CEC Tactical Software Full Training Support.

- Initiate requirements for developing a PHALANX Close-In Weapon System (CIWS) simulation capability that includes CIWS operator training capability and supports Fast Attack Craft (FAC) / Fast Inshore Attack Craft (FIAC) training capability.

- Begin integration of the UPX-29 IFF simulation capability with the Cooperative Engagement Capability (CEC) as part of the Ship Self Defense System training capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase is for Fleet Training Wholeness Strike Group CEC Training at Sea efforts. This investment provides for the integration of the UPX-29 IFF simulation capability with the Cooperative Engagement Capability (CEC) as part of the Ship Self Defense System (SSDS) Integrated Combat System training capability. The UPX-29 IFF SIM provides Mode 5 simulation not available with the legacy Battle Force Tactical Training (BFTT) System. The FY 2020 funding request was reduced by $1.925 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0204571N/1427
                                                     Surface Tactical Team Trainer (PU 1427)
                                                     
                                                         15.081
                                                         42.046
                                                         67.790
                                                         67.790
                                                         51.628
                                                         37.067
                                                         19.183
                                                         16.325
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604307N/3357
                                                     AEGIS Training Improv. Prog. (PU 3357)
                                                     
                                                         7.717
                                                         6.946
                                                         10.078
                                                         10.078
                                                         8.898
                                                         7.968
                                                         6.139
                                                         5.348
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             For the SSDS MK2 software development, including the integration of TSTC software improvements and the TI-16 Open Architecture Computing Environment, the acquisition strategy identified for SSDS MK2 for QRCC Project (PU 2178) (R-2A exhibit) applies.
                                             Performance metrics for SSDS MK2 for QRCC Project (PU 2178) apply (R-2A exhibit).  The milestones identified in the R-4A exhibit for PU2178 apply for the CVN78 SSDS MK2 ACB-12 / TI-12 baseline development and the integration of the DBR simulation software to provide CVN78 in-port and underway fire control loop training capabilities.  The milestones for implementation of TSTC improvements into future SSDS MK2 ICS baselines for the SSDS MK2 FCLIP Phase 2 / FTIIP / Cyber Security BDC, and ACB-20 / EASR / ERS baselines in QRCC Project (PU 2178) apply and are listed in the R-4A exhibits for PU 3358.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             TSTC Sys Eng
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.423
                                                                 
                                                                     0.350
                                                                     2017-11
                                                                
                                                                 
                                                                     0.767
                                                                     2018-11
                                                                
                                                                 
                                                                     0.542
                                                                
                                                                 
                                                                     0.542
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.082
                                                            
                                                        
                                                         
                                                             TSTC Sys Eng
                                                             WR
                                                             CDSA DN
                                                             Dam Neck, VA
                                                             
                                                                 2.286
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.286
                                                            
                                                        
                                                         
                                                             TSTC Sys Eng / Integration
                                                             C
                                                             CPIF
                                                             Raytheon (4112)
                                                             Suffolk, VA
                                                             
                                                                 1.076
                                                                 
                                                                     0.079
                                                                     2017-12
                                                                
                                                                 
                                                                     0.275
                                                                     2018-12
                                                                
                                                                 
                                                                     0.185
                                                                
                                                                 
                                                                     0.185
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.615
                                                            
                                                        
                                                         
                                                             TSTC TDL Gateway
                                                             WR
                                                             SPAWAR PMW 150
                                                             San Diego, CA
                                                             
                                                                 0.421
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.421
                                                            
                                                        
                                                         
                                                             TSTC Sys Eng / PSEA
                                                             SS
                                                             CPIF
                                                             RSC (5128)
                                                             San Diego, CA
                                                             
                                                                 3.095
                                                                 
                                                                     1.665
                                                                     2017-11
                                                                
                                                                 
                                                                     0.258
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSTC Sys Eng / MH-60R Training Capability
                                                             WR
                                                             Keyport (NUWC)
                                                             Keyport, RI
                                                             
                                                                 0.409
                                                                 
                                                                     0.750
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSTC Planning Support
                                                             C
                                                             CPIF
                                                             TMB
                                                             Washington, DC
                                                             
                                                                 0.025
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                         
                                                             TSTC ATD
                                                             TBD
                                                             IWS 1.0
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     3.038
                                                                     2017-12
                                                                
                                                                 
                                                                     3.048
                                                                     2018-12
                                                                
                                                                 
                                                                     2.947
                                                                
                                                                 
                                                                     2.947
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.033
                                                            
                                                        
                                                         
                                                             TSTC ESSM BLK2/EW Upgrades
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 4.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.050
                                                            
                                                        
                                                         
                                                             TSTC EW
                                                             TBD
                                                             IWS 2.0
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     1.019
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.019
                                                            
                                                        
                                                         
                                                             TSTC NCTE
                                                             WR
                                                             Corona(NSWC)
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.405
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.405
                                                            
                                                        
                                                         
                                                             TSTC GWS
                                                             TBD
                                                             IWS 3.0
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.041
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.041
                                                            
                                                        
                                                         
                                                             TSTC FTW SENSOR
                                                             TBD
                                                             PEO IWS 2.0
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.353
                                                                     2018-12
                                                                
                                                                 
                                                                     1.976
                                                                
                                                                 
                                                                     1.976
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.329
                                                            
                                                        
                                                         
                                                             TSTC FTW FCLIP / CSEA
                                                             TBD
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.130
                                                                     2018-12
                                                                
                                                                 
                                                                     1.491
                                                                
                                                                 
                                                                     1.491
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.621
                                                            
                                                        
                                                         
                                                             TSTC FTW / STRIKE CEC
                                                             TBD
                                                             PEO IWS 6.0
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.391
                                                                
                                                                 
                                                                     1.391
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.391
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3358
                                                     
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 T&E SIT/ET @WI
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 FSIT / FQT
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - TAAF
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C /1E - LHD 6 /CVN 73 ACB12 / TI-12H /TI-16 - HW PDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C /1E - LHD 6 /CVN 73 ACB12 / TI-12H /TI-16 - SRR / SFR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C /1E - LHD 6 /CVN 73 ACB12 / TI-12H /TI-16 - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - IPR 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C / 1E - LHD 6 / CVN 73 ACB12 / TI-12H /TI-16 - IPR 4
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - FSIT / FQT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - T&E - T&E CST @ WI
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 3C - LHD 6 ACB12 / TI-12H - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - FSIT / FQT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - T&E - SIT / ET @ WI
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 MOD 1E - CVN 73 ACB12 / TI-16 - T&E CST @ WI
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - FSIT/FQT REL 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - FSIT/FQT REL 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 1 / 2 SIT / ET @ WI
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 1 CST
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - TAAF
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E / REL 2 CST
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             At-Sea testing for FCLIP: SSDS MK2 FCLIP Phase 2 / DT III - SDTS
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 FCLIP PHASE 2 / FTIIP / Cyber Security - BDC - T&E - REL 2 CST
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SoS SRR / SFR 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SoS SRR / SFR 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - CSEA CONTRACT AWARD
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - ELEMENT SRR / SFR -
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 SSR/PDR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - ELEMENT SRR / SFR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 T&E SIT/ET @WI
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - SS ECP CONTRACT AWARD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 1 FSIT / FQT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - REL 2 SSR/PDR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - IPR 1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR / ERS / TI-16/TI-16R/TI-22 - IPR 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - TAAF
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 3 SSR/PDR
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 3 IPR
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 2 T&E SIT/ET @ WI
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 2 FSIT/FQT
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 2 TAAF
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 3 FSIT/FQT
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 3 T&E SIT/ET @ WI
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SSDS MK 2 ACB 20 / EASR/ ERS / TI-16/TI-16R/TI-22 - REL 3 TAAF
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             2.895
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.895
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The integration of the LHA/D SSDS combat system with the USMC CAC2S program of record provides Land Domain command and control for the ARG/MAGTF commanders and staffs.  The improved capability provides USN/USMC users, in required C2 spaces, with command and control information from multiple sources including Link 16, VMF messages, AFATDS and Blue Force Tracker to improve USN-USMC force integration.
                                             
                                                 
                                                     C2 Systems for Amphibs - Integrating CACS2 with SSDS
                                                     
                                                         2.895
                                                         - Initiated Systems Engineering effort for CAC2S integration with SSDS for LHA/LHD/LPD platforms initiated JSF Integration engineering effort for initial Digital Air Control (DAC) capability.

- Initiated establishment of system integration laboratory environment for early integration efforts.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CAC2S - SE
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.579
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.579
                                                            
                                                        
                                                         
                                                             CAC2S HW SW license
                                                             WR
                                                             NSWC CR
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     1.453
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.453
                                                            
                                                        
                                                         
                                                             CAC2S - ID / IQ
                                                             C
                                                             FFP
                                                             SPAWAR PAC
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.263
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.263
                                                            
                                                        
                                                         
                                                             TBD - SE
                                                             WR
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             CAC2S
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             CAC2S
                                                             C
                                                             CPIF
                                                             Raytheon - Solipsys
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Integrating CAC2S with SSDS
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604756N
                                 Ship Self Def (Engage: Hard Kill)
                                 144
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     944.546
                                     214.132
                                     193.244
                                     137.268
                                     137.268
                                     121.853
                                     96.302
                                     60.417
                                     41.233
                                     Continuing
                                     Continuing
                                
                                 This program element provides funding for the development of systems that fulfill a portion of the third phase of the Ship Self Defense: Engage Hard Kill.  Development in this line will focus on hard kill capabilities in which missiles are used to intercept incoming Anti-Ship Cruise Missiles (ASCM), as well as a Surface-to Surface Strike weapon system.  Missile and system improvements necessary to meet their requirements are being addressed via NATO SEASPARROW Missile System (NSSMS) (0173), Rolling Airframe Missile (RAM) (0167), Advanced Low Cost Munition Ordnance (ALaMO) (0243), Over-The-Horizon (OTH) missile (2070), and Phalanx Close-In Weapon System (CIWS) SeaRAM (9081).  Missile improvements include improved kinematic performance plus advanced seeker and low elevation fusing/warhead capability improvements.  CIWS System improvements include Technology Refresh for current and future fleet population.  ALaMO (0243) qualifies a guided 57mm projectile with an active seeker for United States Navy (USN) use.  ALaMO provides enhanced lethality against Fast In-shore Attack Craft (FIAC) when compared to existing 57mm ammunition.
                                 
                                     
                                         212.412
                                         178.538
                                         157.285
                                         157.285
                                    
                                     
                                         214.132
                                         193.244
                                         137.268
                                         137.268
                                    
                                     
                                         1.720
                                         14.706
                                         -20.017
                                         -20.017
                                    
                                     
                                         
                                             -10.294
                                        
                                         
                                             25.000
                                        
                                         
                                             -8.281
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -19.842
                                                     -19.842
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.175
                                                     -0.175
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $10.0M to account for the availability of prior year execution balances. CIWS Tech Refresh efforts for ELX and LCS/RCS were postponed reducing FY2020 by an additional $9.842M.
                                
                                 
                                     
                                         0167
                                         5in Rolling Airframe Missile
                                         
                                             259.629
                                             39.620
                                             26.280
                                             21.956
                                             21.956
                                             6.168
                                             4.085
                                             4.171
                                             4.256
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The RAM program is an international cooperative program with the government of the Federal Republic of Germany.  The purpose of this program is to develop, test, and field a surface-to-air self-defense system utilizing a dual mode, passive radio frequency/infrared RAM.  The baseline system RAM Block 0/1/1A provide defense capability against active and passive anti-ship missiles, very low altitude missiles, and maneuvering missiles through the utilization of passive radio frequency and infrared seekers and a maritime optimized fuse.  The RAM Block 2 upgrade programs are a cooperative requirement of the U.S. and Federal Republic of Germany, as agreed to in an international Memorandum of Understanding (MOU), and allows RAM to counter emerging, highly maneuverable ASCM threats utilizing advanced seekers while maintaining all the proven capabilities of RAM Block 0/1/1A's accurate terminal guidance, proven lethality, and no shipboard post launch dependence.  Funding supports formal Developmental and Operational Testing (DT/OT) scheduled through FY 2018, data analysis, operational/test driven studies, support of combat system performance analysis and identification of operationally relevant improvements.  The RAM BLK 2A Fire Control Loop Improvement Project (FCLIP) will provide software only modifications to the missile and launcher to improve raid performance.  The RAM BLK 2B Raid ECP will provide an upgraded seeker and Missile-to-Missile Link (MML) capability to counter emerging complex raid threats.  Development and test of RAM BLK 2B Raid ECP will occur through FY 2022.
                                             
                                                 
                                                     Rolling Airframe Missile Block 2 Development and Test
                                                     
                                                         
                                                             39.557
                                                             0
                                                             Completed Integrated OT&E (Development and Operational) OT-C5 (Probability of Raid Annihilation (PRA) Testbed) testing, analysis, testbed accreditation submission, incorporation of any changes and associated efforts to support a FRP decision (2018).

Funded continued design, integration, and test of RAM BLK 2A FCLIP.  Funds supported FCLIP All Up Round (AUR) software Formal Qualification Test (FQT), executed first development guided test vehicle (GTV) flight test and post flight analysis.

Funded RAM BLK 2B Raid ECP element Preliminary Design Review (PDR) for new seeker and Infrared electronics (IRELX) and control section culminating in a capstone RAM BLK 2B Raid ECP PDR. Prototype designs were delivered and verification testing was initiated.
                                                        
                                                    
                                                     
                                                         
                                                             26.168
                                                             0
                                                             Finalize RAM BLK 2A FCLIP design, integration and test of the FCLIP combat system changes.  Funds support conducting BLK 2A FCLIP development flight test (GTV-2) and final verification and qualification testing of the AUR design. Funding for RAM BLK 2B Raid ECP to support post-PDR design efforts culminating in a Critical Design Review (CDR) and initial Controlled Test Vehicle (CTV-1) flight test.
                                                        
                                                         
                                                             21.844
                                                             0
                                                        
                                                         
                                                             21.844
                                                             0
                                                             Integrate new seeker and MML in AUR in preparation for flight testing.  Execute GTV 1A and 1C developmental flight test in Q4 in addition execute GTV 2B development flight test in Q2 FY21.  Conduct post flight analysis incorporating changes into new flight software build.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to reduction in RAM BLK 2B Raid ECP efforts
                                                    
                                                
                                                 
                                                     Rolling Airframe Missile Block 2 Travel
                                                     
                                                         
                                                             0.063
                                                             0
                                                             Funded program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                    
                                                     
                                                         
                                                             0.112
                                                             0
                                                             Fund program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                         
                                                             0.112
                                                             0
                                                        
                                                         
                                                             0.112
                                                             0
                                                             Fund program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2242
                                                     RAM
                                                     
                                                         106.587
                                                         96.221
                                                         106.765
                                                         106.765
                                                         108.562
                                                         113.179
                                                         107.688
                                                         112.248
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 5231
                                                     Ship Missile Support Equipment
                                                     
                                                         7.656
                                                         16.158
                                                         7.464
                                                         7.464
                                                         10.072
                                                         7.195
                                                         6.835
                                                         6.973
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The RAM Program uses directed sole source contracts with Raytheon Missile Systems Company, Tucson, AZ.
                                             Successfully complete DT/OT.
Achieved Initial Operational Capability (IOC) decision and support a FRP decision.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Block 2 Upgrade
                                                             C
                                                             CPAF
                                                             Various
                                                             Various
                                                             
                                                                 154.650
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 154.650
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev/Blk 1
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.081
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.081
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             WR
                                                             PHD
                                                             CA
                                                             
                                                                 0.193
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.193
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             SS
                                                             CPFF
                                                             AECOM
                                                             VA
                                                             
                                                                 0.506
                                                                 
                                                                     0.211
                                                                     2018-02
                                                                
                                                                 
                                                                     0.257
                                                                     2018-12
                                                                
                                                                 
                                                                     0.244
                                                                
                                                                 
                                                                     0.244
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.218
                                                            
                                                        
                                                         
                                                             Raid ECP
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Tucson/Louisville
                                                             
                                                                 15.001
                                                                 
                                                                     26.296
                                                                     2017-10
                                                                
                                                                 
                                                                     18.574
                                                                     2018-12
                                                                
                                                                 
                                                                     18.162
                                                                
                                                                 
                                                                     18.162
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 78.033
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Tucson/Louisville
                                                             
                                                                 32.741
                                                                 
                                                                     4.084
                                                                     2018-01
                                                                
                                                                 
                                                                     5.049
                                                                     2018-12
                                                                
                                                                 
                                                                     1.169
                                                                
                                                                 
                                                                     1.169
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 43.043
                                                            
                                                        
                                                         
                                                             Raid ECP
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 0.450
                                                                 
                                                                     0.205
                                                                     2018-02
                                                                
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.755
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             WR
                                                             China Lake
                                                             CA
                                                             
                                                                 1.710
                                                                 
                                                                     3.337
                                                                     2018-01
                                                                
                                                                 
                                                                     0.480
                                                                     2018-11
                                                                
                                                                 
                                                                     0.458
                                                                
                                                                 
                                                                     0.458
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.985
                                                            
                                                        
                                                         
                                                             Raid ECP
                                                             WR
                                                             China Lake
                                                             CA
                                                             
                                                                 0.245
                                                                 
                                                                     1.393
                                                                     2018-01
                                                                
                                                                 
                                                                     0.380
                                                                     2018-11
                                                                
                                                                 
                                                                     0.380
                                                                
                                                                 
                                                                     0.380
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.398
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 0.236
                                                                 
                                                                     0.181
                                                                     2018-02
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.617
                                                            
                                                        
                                                         
                                                             Raid ECP
                                                             WR
                                                             PHD
                                                             CA
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Raid ECP
                                                             SS
                                                             CPFF
                                                             AECOM
                                                             VA
                                                             
                                                                 0.126
                                                                 
                                                                     0.587
                                                                     2018-02
                                                                
                                                                 
                                                                     0.378
                                                                     2018-12
                                                                
                                                                 
                                                                     0.378
                                                                
                                                                 
                                                                     0.378
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.469
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             WR
                                                             PT Mugu
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.025
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             WR
                                                             NSWC DD
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.373
                                                                     2018-04
                                                                
                                                                 
                                                                     0.143
                                                                     2019-05
                                                                
                                                                 
                                                                     0.146
                                                                
                                                                 
                                                                     0.146
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.662
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Studies and Analysis
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.210
                                                                 
                                                                     0.200
                                                                     2018-05
                                                                
                                                                 
                                                                     0.200
                                                                     2019-05
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.810
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test Support
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson
                                                             
                                                                 17.338
                                                                 
                                                                     0.549
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 18.487
                                                            
                                                        
                                                         
                                                             Test Support
                                                             WR
                                                             China Lake/PHD
                                                             CA/CA
                                                             
                                                                 12.400
                                                                 
                                                                     0.200
                                                                     2017-10
                                                                
                                                                 
                                                                     0.157
                                                                     2018-10
                                                                
                                                                 
                                                                     0.157
                                                                
                                                                 
                                                                     0.157
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             FOT&E
                                                             WR
                                                             China Lake
                                                             PHD, CA
                                                             
                                                                 4.701
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.701
                                                            
                                                        
                                                         
                                                             Miscellaneous
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.765
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.765
                                                            
                                                        
                                                         
                                                             Test Support
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 0.467
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.817
                                                            
                                                        
                                                         
                                                             Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.719
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.719
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Allot
                                                             Program Office
                                                             VA
                                                             
                                                                 1.612
                                                                 
                                                                     0.110
                                                                     2017-10
                                                                
                                                                 
                                                                     0.112
                                                                     2018-10
                                                                
                                                                 
                                                                     0.112
                                                                
                                                                 
                                                                     0.112
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Defense Acquisition Workforce Development Fund
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 0.147
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.147
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0167
                                                     
                                                         
                                                             RAM Block 2 Progam Milestones: FRP
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ECPs/Improvement Studies: ECPs/Improvement Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FCLIP Phase I: FCLIP Test Events
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FCLIP Phase II: FCLIP Product Development/Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Raid ECP: Raid ECP Product Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Raid ECP: Raid ECP Test Events
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0173
                                         NATO Sea Sparrow
                                         
                                             672.179
                                             129.038
                                             87.400
                                             78.873
                                             78.873
                                             89.293
                                             81.011
                                             47.958
                                             36.977
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project encompasses nine (9) primary efforts to enhance ship self-defense:

1.  Evolved SEASPARROW Missile (ESSM) Blk 1 is a cooperative effort among 10 NATO SEASPARROW Nations and the U.S. to provide crucial defense battlespace and fire power against the fast, low altitude, highly maneuverable Anti-Ship Cruise Missile (ASCM) threat.  Modifications were made to both the MK 41 Vertical Launch System (VLS) to fire from a single cell with 4 ESSM (QuadPack) and the NATO SEASPARROW Surface Missile System (NSSMS), fielding ESSM Blk 1 onboard CVN 68, LHD 1, LHA 7, CG 47, and DDG 51 class ships.  ESSM Blk 1 integration efforts continue to bring the capability to CVN 78 and DDG 1000.  Testing scheduled for FY20 includes ESSM Blk 1 firings from the lead ship in support of DDG 1000 and CVN 78 class activation, AEGIS B/L 9C2 live fire testing, and Combat Systems Ship Qualification Trials live fire tests aboard CVN 78 and LHA 7.

2.  NATO SEASPARROW Technical Direction Agent (TDA) - TDA support for the NSSMS Mk 57 Mods 12-15 which is integrated with the Ship Self Defense System (SSDS) Mk 2 to provide ship missile defense utilizing an open architected design on all CVN, LHA, and LHD class ships.  A Launcher Min-Mod effort is scheduled for Mk 57 platforms making each upgraded ship ESSM Blk 1 and ESSM Blk 2 capable.

3.  ESSM Blk 2 Risk Reduction/ESSM Blk 2 Engineering and Manufacturing Development (EMD): 
ESSM Blk 2 upgrade is a cooperative effort between U.S Navy and NATO SEASPARROW Consortium Nations.  ESSM Blk 2 upgrade replaces the largely obsolete guidance section with a dual mode Active/Semi-Active X-Band seeker capable of defeating future threat capabilities within the existing envelope, including; smaller signatures, increased raid sizes, and adverse environments including countermeasures.  Threat types include: advanced Anti-Ship Cruise Missiles (ASCMs), Anti-Ship Ballistic Missiles, surface and asymmetrical. The consortium nations provided the majority of their funding early in the program (FY15-17) with the US providing the bulk of its funding later in EMD (FY18-20). The remaining budget is required to complete ESSM Blk 2 EMD.  

4.  Improved Stalker (I-Stalker) provides incremental improvements to the currently fielded Stalker Long Range Electro-Optic Sensor System (SLREOSS) in response to a 2016 United States Fleet Forces Command (USFFC) Operational Needs Statement (ONS). SLREOSS was developed as a modular, portable, form/fit replacement for the NATO Sea Sparrow Missile System (NSSMS) MK 6 Low Light Level Television (LLLTV) in response to the 2010 Naval Forces Central Command (NAVCENT) Counter Swarm Urgent Operational Need (UON) to combat Fast Attack Craft/Fast Inshore Attack Craft (FAC/FIAC). It is currently being fielded in either the NSSMS MK6 MOD 3 LLLTV Director Mount configuration or NSSMS MK6 MOD 4 LLLTV Independent Mount configuration depending on platform specifications. I-Stalker will provide required upgrades to the SLREOSS Independent Mount configuration with the enhanced capabilities provided by the Navy owned Situational Awareness System (SAwS) to deliver an integrated radar and electro-optic/Infrared control and display suite. I-Stalker includes two (2) NSSMS MK6 MOD 4 LLLTV Independent Mount systems and one (1) SAwS which are nomenclatured and installed as an AN/SAY-3.

5.  Dual-Band Transceiver (DBT).  The ESSM Blk 2 missile will utilize a DBT for in-flight data communications.  This two-way datalink enables control and management of the missile during flight.  This DBT leverages the new DDG 1000 / CVN 78 X-Band Transceiver to incorporate the functions to support S-Band Aegis data link (i.e. a Dual Band Transceiver).  This resolves S-band obsolescence issues and provides a common transceiver across the ESSM inventory. DBT activities ended in FY18.

6.  Transition to Production (TTP). Transition to Production execution ensures the design (Hardware, Software, Test Equipment, Production Tooling, etc.), defined during the E&MD Phase is successfully transitioned out of the engineering environment into a stable and capable production/manufacturing environment. During the early phase of Block 1 production the program experienced a series of 'process control failures' and 'production stoppages' leading to a "Blue Team" assessment and findings.  One of the key underlying conditions identified as contributing to the discrepancies above was "incomplete transition to production activities and inadequate systems engineering."  The Block 2 TTP phase of program execution exists to address the shortfalls identified in the "Blue Team" report and to ensure the requisite resources are in place to support the program as design activities end and Low Rate Initial Production(LRIP) begins to deliver missiles at a rate commensurate with the requirements of LRIP and Full Rate Production (FRP).

7.  Blk 2 Follow-on Test & Evaluation (FOT&E). The ESSM Blk 2 Milestone Decisionm Authority mandated that ESSM Blk 2 conduct FOT&E on SSDS platform and fully support DDG flight III operational testing. Blk 2 EMD and TTP shared consortium development efforts end in FY20. This is for US Sole Combat Systems integration testing including but not limited to: Aegis Baseline 10 integration, Ship Self-Defense System (SSDS) integration, and other potential (future Frigate) platform integration testing as required. This includes support with appropriate ESSM Block 2 Missile Simulator Unit (MSU) with Raytheon Missile System operator support.

8.  Blk 2 Obsolescence and Redesign. Explore missile launcher and MK 9 Tracker-Illuminator System (TIS) redesign in order to respond to obsolescence issues affecting ESSM systems on all CVN, LHA, and LHD class ships. 

9.  MK 73 Transmitter Replacement Initiative enables the MK 73 Transmitter to continue supporting self-defense mission requirements and pace emerging threats. The MK 73 Transmitter Replacement Initiative eliminates obsolescence issues and increases power output to provide improved tracking performance and higher ESSM probability of guidance on target. The MK 73 Transmitter replacement is required to field ESSM on CVNs 79, 80, and 81 with options available for future use on CVN 78, LHD 3, and LHD 5. The Transmitter replacement is required as the MK 73 Transmitter is unprocurable in its current design (MK 73 MOD 3).
                                             
                                                 
                                                     Evolved Sea Sparrow Missile (ESSM) Blk 1 Testing
                                                     
                                                         
                                                             5.000
                                                             0
                                                             Conducted Waterfront Integration Testing Self-Defense Test Ship (SDTS) using Zumwalt combat system in support of ESSM BLK 1 integration efforts. Began first series of flight tests on the SDTS utilizing the DDG 1000 Zumwalt Combat System.

Live-fire tests were conducted aboard CG 53 supporting Aegis Development Test (DT) and CVN 72 and LHD 2 in support of Combat System Ship Qualification Trials (CSSQT).

Conducted DDG 1000 CVN 78 Waterfront Integration Tests on SDTS.
                                                        
                                                    
                                                     
                                                         
                                                             7.414
                                                             0
                                                             Conduct CVN 78 Waterfront Integration Tests on SDTS and lead ship and participate in CSSQT with BLK1. Continue supporting Aegis ACB16 live fire testing. Continue operational flight tests for DDG 1000 and CVN 78 combat systems on SDTS and lead ship. Participate in the planning and execution of ZUMWALT CSSQT. 

The program is expected to support Waterfront Integration Test (WIT) events on DDG 1000 and CVN 78, as well as 20 firings from DDG 1000, 20 firings from CVN 78, 6 additional CSSQTS, and development of the AEGIS and CVN test beds.
                                                        
                                                         
                                                             8.163
                                                             0
                                                        
                                                         
                                                             8.163
                                                             0
                                                             Continue supporting Aegis ACB 16 live fire testing with Block 1 missiles.  Support DDG 1001 CSSQT live fire.  Continue to support CVN 78 and DDG 1000 live fire events and CSSQT.  Conduct live fire supporting CSSQTs on LHD 7.  Start Waterfront Integration Testing on SDTS, testing Ship Self-Defense System (SSDS) Fire Control Improvement Process (FCLIP) phase 2, and conduct live fire events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase to support Aegis ACB, DDG 1001 CSSQT live fire, and continued CVN 78 and DDG 1000 live fire events.
                                                    
                                                
                                                 
                                                     NATO Sea Sparrow Combat System Integraton Technical Direction Agent (TDA)
                                                     
                                                         
                                                             0.313
                                                             0
                                                             The TDA continued to provide expertise in reviewing and, where authorized by NATO SEASPARROW Program Office (NSPO), independently assessing and analyzing requirements, assessing upgrade options, evaluating requirements compliance, and deriving delta qualification testing/analysis requirements. In FY18, further efforts were in the area of radar improvements study and analysis, engineering support and risk mitigation planning associated with FCLIP efforts, Mk 9 improvements, and SSDS related upgrades linked to SSDS Advanced Capability Build (ACB) 20.
                                                        
                                                    
                                                     
                                                         
                                                             0.323
                                                             0
                                                             The TDA will utilize their in-house integrated combat system analysis tools to conduct forward looking analyses and provide performance assessment of the MK 9 Tracker Illuminator System (TIS) and the Mk 29 Guided Missile Launching System (GMLS). Additionally, In FY19, further efforts are expected in the area of engineering support and risk mitigation planning associated with ESSM BLK 2 integration and SSDS ACB 20. TDA will provide continued support for launcher Min-Mod. Specifically, the TDA will complete design of new loading equipment, finalize the technical data package, and manufacture a developmental unit to facilitate qualification testing.
                                                        
                                                         
                                                             0.330
                                                             0
                                                        
                                                         
                                                             0.330
                                                             0
                                                             TDA will continue to conduct forward looking analyses, provide performance assessments, and provide engineering support and risk mitigation planning. TDA expertise will be leveraged to define requirements for a replacement radar system, and to evaluate options for a complete replacement and upgrade of the Mk 29 launcher. NSPO has submitted a POM 21 issue for both of these initiatives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase in FY 2020 due to escalation from FY 2019.
                                                    
                                                
                                                 
                                                     Evolved Sea Sparrow Missile (ESSM) Blk 2 EMD
                                                     
                                                         
                                                             105.310
                                                             0
                                                             Through FY17, the US has funded approximately 25% of the total effort, driving the US portion of the EMD annual cost to 
79% from FY18 - FY20. Continued maturing the ESSM Block 2 design during the EMD phase of the program focusing on Software (S/W) and Hardware (H/W) development. In June 2018, successfully completed Guided Test Vehicle -1 (GTV-1) flight test onboard the Self Defense Test Ship at the Point Mugu Sea Range. Completed Captive Flight Tests (CFT). Prepared for GTV-2, Milestone C, DT, and Operational Flight to include build-up of DT flight-test rounds, and prepared for Functional Configuration Audit.
                                                        
                                                    
                                                     
                                                         
                                                             57.614
                                                             0
                                                             Continue maturing the ESSM Block 2 design during the EMD phase of the program focusing on S/W and H/W development. Complete GTV-2 and follow-on CFT (if needed), execute Milestone C review, and complete Developmental Test (DT) Tactical S/W build. Conduct DT flight testing. Prepare for Operational Flight Test to include build-up of Operational Test (OT) flight-test rounds, prepare for Functional Configuration Audit.
                                                        
                                                         
                                                             23.460
                                                             0
                                                        
                                                         
                                                             23.460
                                                             0
                                                             Conduct Initial Operational Test & Evaluation (IOT&E) deployment aboard a DDG-51 Class Guided Missile Destroyer:

Waterfront Integration Test (WIT), Pre-deployment crew training, shipment of test rounds to Naval Weapons Station Seal Beach, California, Point Mugu Sea Range support, target preparation and expenditure, Telemetry data collection and analysis, photographic data collection, and post flight reconstruction and reporting.

Conduct Modeling and Simulation runs for record in support of system performance characterization and operational evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decreased amount represents the remaining US amount required to fulfill their 40% of the total EMD cost obligation per the ESSM BLK2 EMD Memorandum of Understanding (MOU).
                                                    
                                                
                                                 
                                                     I-Stalker
                                                     
                                                         
                                                             2.399
                                                             0
                                                             - Initiated design and development of SAwS integration with Stalker (I-Stalker). 
- Initiated final design based on CVN-77 I-Stalker experimental efforts. 
- Initiated hardware fabrication of Engineering development Model (EDM). 	
- Initiated software updates and perform design verification testing.
                                                        
                                                    
                                                     
                                                         
                                                             3.626
                                                             0
                                                             - Complete final I-Stalker design
- Complete hardware fabrication of EDM
- Complete software updates and execute performance/qualification testing.
- Perform transition to production.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         I-Stalker RDT&E effort ends in FY2019.
                                                    
                                                
                                                 
                                                     Dual Band Transceiver (DBT)
                                                     
                                                         
                                                             1.799
                                                             0
                                                             Complete DBT TTP activities; execute Design Verification Test (DVT) and support Safety related reviews Weapon Systems Explosive Safety Review (WSESRB) and Software System Safety Technical Review Panel (SSSTRP); analyze S-Band and X-Band test results; complete qualification events leading to ESSM Block 1 Class 1 ECP inputs for LOT F.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     BLK 2 Follow-on Test & Evaluation (FOT&E)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             15.530
                                                             0
                                                        
                                                         
                                                             15.530
                                                             0
                                                             The ESSM Blk 2 Milestone Decision Authority mandated that ESSM Blk 2 conduct FOT&E on SSDS platform and fully support DDG flight III operational testing. This is for US Sole Combat Systems integration testing including but not limited to: Aegis Baseline 10 integration, Ship Self-Defense System (SSDS) integration, and other potential (future Frigate) platform integration testing as required.  This includes development of appropriate ESSM Block 2 missile simulators with Raytheon Missile System operator support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Begin transitioning from EMD to Follow-On Test & Evaluation (FOT&E) and combat systems integration efforts outside of those tested during the EMD phase.
                                                    
                                                
                                                 
                                                     Transition to Production (TTP)
                                                     
                                                         
                                                             14.217
                                                             0
                                                             TTP contract awarded May 2018.  Conducted Production Readiness Review (PRR) in preparation for Milestone C in June 2018 and procured Presidio Generation 2 Block 15 Test Equipment (TE).  TTP is scheduled to be conducted through FY2020.
                                                        
                                                    
                                                     
                                                         
                                                             16.923
                                                             0
                                                             TTP will be preparing for the LRIP activities associated with Test Equipment (TE) procurement, installation, prove-in, and integration for Circuit Card Assembly (CCA), Sub Assembly, and Section level missile hardware. ESSM BLK2 is a Consortium funded Program; this is the United States' obligation to fulfilling transition to Full Rate Production (FRP) under the Memorandums of Understanding.
                                                        
                                                         
                                                             18.840
                                                             0
                                                        
                                                         
                                                             18.840
                                                             0
                                                             Preparation for production will continue into FY 2020. Equipment procured in 2019 to support LRIP will be installed, proved-in, and integrated at RMS facilities. Upgrades to support FRP, including TE required for All Up Round testing and further capacity upgrades to section level production lines will occur. Additionally, lead-in activities will begin to support the execution of the FRP PRR.  ESSM BLK2 is a Consortium funded Program; this fulfills the United States' obligation to transition to FRP under the Memorandums of Understanding.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase represents the remaining US amount required to fulfill Blk 2 TTP shared consortium development efforts.
                                                    
                                                
                                                 
                                                     BLK 2 Obsolescence and Redesign
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             7.000
                                                             0
                                                        
                                                         
                                                             7.000
                                                             0
                                                             Explore missile launcher and MK 9 Tracker-Illuminator System (TIS) redesign in order to respond to obsolescence issues affecting ESSM systems on all CVN, LHA, and LHD class ships.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase to begin exploring missile launcher and MK 9 Tracker-Illuminator System (TIS) redesign.
                                                    
                                                
                                                 
                                                     MK 73 Tracker-Illuminator System Continuous Wave Tracker Illuminator Replacement Initiative
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.500
                                                             0
                                                             Begin research and development efforts to initiate the non-recurring engineering (NRE) for the MK 73 Transmitter replacement. NRE efforts include identification of a prime contractor, modifying the interface to ensure seamless integration with existing MK 9 TIS elements, and beginning certification/qualification efforts for shipboard integration.
                                                        
                                                         
                                                             5.550
                                                             0
                                                        
                                                         
                                                             5.550
                                                             0
                                                             Complete environmental qualification, complete MK 73 Transmitter replacement integration with MK 9 TIS and MK 57 NSSMS, and finalize MK 2 SSDS integration. Complete efforts to prepare, then install the MK 73 Transmitter replacement shipboard, and perform installation and checkout with the integrated MK 9 TIS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding Increase from FY19 to FY20 due to completing efforts for preparation and installation of the MK 73 transmitter replacement. Additionally, completing efforts for installation and checkout with MK 9 TIS.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2307
                                                     ESSM
                                                     
                                                         73.513
                                                         98.384
                                                         128.059
                                                         128.059
                                                         223.305
                                                         308.770
                                                         547.985
                                                         559.056
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 5231
                                                     Ship Missile Defense
                                                     
                                                         45.099
                                                         38.518
                                                         32.692
                                                         32.692
                                                         35.098
                                                         32.706
                                                         25.085
                                                         25.519
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN 1D4D
                                                     NATO Seasparrow
                                                     
                                                         29.853
                                                         37.931
                                                         23.428
                                                         23.428
                                                         23.952
                                                         24.527
                                                         21.141
                                                         21.570
                                                         0.000
                                                         182.402
                                                    
                                                
                                            
                                             OPN for Stalker is included in above LI 5231 - Ship Missile Defense line as follows: FY18: $6.268M, FY19: $10.435M, FY20: $8.9M, FY21: $4.5M, FY22: $4.5M.
OMN funding is for ESSM Blk 1, NSSMS, & RIM-7
**ESSM Blk 2 OMN funding not received, pending MOU signature**
                                             ESSM Blk 2 EMD is a directed sole source contract to Raytheon Missile Systems Company. 

I-Stalker:  NSWC Crane to initiate and complete final design of hardware/software for integration of SAwS w/Stalker in preparation for sole source procurement (OPN) of Stalker Kits from the current design agent (Ball Aerospace) and SAwS Kits from NSWC Crane to meet CVN and LHD/LHA fleet deployment schedules.
                                             Successfully conduct Developmental Testing/Operational Testing. Two ESSM Blk 2 Controlled Test Vehicle flight tests were successfully conducted in June 2017 onboard the Self Defense Test Ship at the Point Mugu Sea Range.  Successful GTV-1 in June 2018. GTV-2 completed Oct. 2018. GTV-3 scheduled to occur by Q3 FY19. The ESSM Blk 2 Milestone C decision is scheduled for Q2 FY 2019 with Initial Operational Capability for AEGIS platforms scheduled for 2020 and SSDS platforms in 2023. ESSM Blk 2 Low Rate Initial Production deliveries are expected to begin in 2020 with Full Rate Production rounds delivering to the Fleet in 2023.

I-Stalker:  Initiate and complete final design, successful performance/qualification testing and delivery of EDM.
                                        
                                         
                                             Various used for multiple vendors and location under threshold.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             ESSM Systems Engineering/Firing Spt
                                                             WR
                                                             Corona
                                                             CA
                                                             
                                                                 10.397
                                                                 
                                                                     0.705
                                                                     2017-10
                                                                
                                                                 
                                                                     0.705
                                                                     2018-11
                                                                
                                                                 
                                                                     0.890
                                                                
                                                                 
                                                                     0.890
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 12.697
                                                            
                                                        
                                                         
                                                             NATO OC System Engineering
                                                             C
                                                             FFPLOE
                                                             Raytheon
                                                             RI
                                                             
                                                                 1.955
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.955
                                                            
                                                        
                                                         
                                                             NATO OC - Software
                                                             C
                                                             FFPLOE
                                                             Raytheon
                                                             RI
                                                             
                                                                 8.054
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.054
                                                            
                                                        
                                                         
                                                             Stalker System Engineering
                                                             WR
                                                             NSWC Crane
                                                             IN
                                                             
                                                                 4.782
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.782
                                                            
                                                        
                                                         
                                                             Stalker Hardware Engineering
                                                             WR
                                                             NSWC Crane
                                                             IN
                                                             
                                                                 14.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.350
                                                            
                                                        
                                                         
                                                             Stalker Software Engineering
                                                             WR
                                                             NSWC Crane
                                                             IN
                                                             
                                                                 2.725
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.725
                                                            
                                                        
                                                         
                                                             ESSM Primary Hardware Development
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 193.941
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 193.941
                                                            
                                                        
                                                         
                                                             ESSM Ancillary Hardware
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 71.324
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 71.324
                                                            
                                                        
                                                         
                                                             ESSM Blk 2 EMD
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 160.854
                                                                 
                                                                     92.571
                                                                     2017-10
                                                                
                                                                 
                                                                     44.417
                                                                     2018-11
                                                                
                                                                 
                                                                     22.630
                                                                
                                                                 
                                                                     22.630
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 320.472
                                                            
                                                        
                                                         
                                                             I-Stalker Systems Engineering
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     1.288
                                                                     2018-03
                                                                
                                                                 
                                                                     1.617
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.905
                                                            
                                                        
                                                         
                                                             TTP
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 0.000
                                                                 
                                                                     14.217
                                                                     2018-05
                                                                
                                                                 
                                                                     16.923
                                                                     2018-12
                                                                
                                                                 
                                                                     18.840
                                                                
                                                                 
                                                                     18.840
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 49.980
                                                            
                                                        
                                                         
                                                             ESSM Blk 2 Risk reduction
                                                             SS
                                                             FFPLOE
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 44.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 44.150
                                                            
                                                        
                                                         
                                                             NATO OC Systems Engineering SPT
                                                             WR
                                                             NSWC PHD
                                                             CA
                                                             
                                                                 0.700
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Dual Band Tranceiver
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 4.956
                                                                 
                                                                     1.199
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.155
                                                            
                                                        
                                                         
                                                             MK 73 Tracker-Illuminator System Continuous Wave Tracker Illuminator Replacement Initiative
                                                             SS
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-06
                                                                
                                                                 
                                                                     5.556
                                                                
                                                                 
                                                                     5.556
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 7.056
                                                            
                                                        
                                                         
                                                             BLK 2 Obsolescence and Redesign
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.000
                                                                
                                                                 
                                                                     7.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 7.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             NATO System TDA
                                                             SS
                                                             FP
                                                             APL
                                                             MD
                                                             
                                                                 2.789
                                                                 
                                                                     0.313
                                                                     2017-11
                                                                
                                                                 
                                                                     0.323
                                                                     2019-01
                                                                
                                                                 
                                                                     0.330
                                                                
                                                                 
                                                                     0.330
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NATO OC
                                                             SS
                                                             FFP
                                                             APL
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Stalker -ISEA/TDA/RM&A
                                                             SS
                                                             FFP
                                                             various
                                                             various
                                                             
                                                                 0.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             ILS/Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 15.543
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.543
                                                            
                                                        
                                                         
                                                             ESSM Blk 2 EMD
                                                             WR
                                                             APL
                                                             MD
                                                             
                                                                 11.951
                                                                 
                                                                     4.218
                                                                     2017-10
                                                                
                                                                 
                                                                     4.285
                                                                     2018-10
                                                                
                                                                 
                                                                     0.828
                                                                
                                                                 
                                                                     0.828
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 21.282
                                                            
                                                        
                                                         
                                                             ESSM Blk 2 EMD
                                                             WR
                                                             NAWC CL
                                                             CA
                                                             
                                                                 15.204
                                                                 
                                                                     5.914
                                                                     2017-11
                                                                
                                                                 
                                                                     6.197
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.315
                                                            
                                                        
                                                         
                                                             ESSM Blk 2 EMD
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.259
                                                                 
                                                                     2.607
                                                                     2017-11
                                                                
                                                                 
                                                                     2.715
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.581
                                                            
                                                        
                                                         
                                                             I-Stalker Platform Integration
                                                             WR
                                                             Norfolk Naval Shipyard (NNSY)
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-06
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             I-Stalker Platform Integration
                                                             C
                                                             BA
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.232
                                                                     2018-03
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.532
                                                            
                                                        
                                                         
                                                             I-Stalker Platform Integration
                                                             C
                                                             BA
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.415
                                                                     2018-03
                                                                
                                                                 
                                                                     0.709
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.124
                                                            
                                                        
                                                         
                                                             I-Stalker Platform Integration
                                                             WR
                                                             PSNSY
                                                             Puget Sound, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-03
                                                                
                                                                 
                                                                     0.400
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             NATO OC Support
                                                             WR
                                                             Dahlgren
                                                             VA
                                                             
                                                                 2.174
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.174
                                                            
                                                        
                                                         
                                                             Dual Band Transceiver
                                                             WR
                                                             APL
                                                             MD
                                                             
                                                                 0.600
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Dual Band Tranceiver
                                                             WR
                                                             NAWC CL
                                                             CA
                                                             
                                                                 1.200
                                                                 
                                                                     0.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.600
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             ESSM Developmental Test & Evaluation
                                                             WR
                                                             NAWC CL
                                                             CA
                                                             
                                                                 22.047
                                                                 
                                                                     0.204
                                                                     2017-10
                                                                
                                                                 
                                                                     0.851
                                                                     2018-10
                                                                
                                                                 
                                                                     0.320
                                                                
                                                                 
                                                                     0.320
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESSM OPEVAL/TECHEVAL/Test Firings
                                                             WR
                                                             Corona, IHD, Dahlgren, SNSWC, PHD)
                                                             various
                                                             
                                                                 18.403
                                                                 
                                                                     0.285
                                                                     2017-11
                                                                
                                                                 
                                                                     1.500
                                                                     2018-11
                                                                
                                                                 
                                                                     2.041
                                                                
                                                                 
                                                                     2.041
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 22.229
                                                            
                                                        
                                                         
                                                             ESSM Developmental Test & Evaluation
                                                             SS
                                                             FFP
                                                             APL
                                                             MD
                                                             
                                                                 5.882
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESSM  Test & Evaluation
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             Tuscon
                                                             
                                                                 19.917
                                                                 
                                                                     3.118
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     9.188
                                                                
                                                                 
                                                                     9.188
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESSM Test & Evaluation
                                                             WR
                                                             Dahlgren/PHD
                                                             VA/CA
                                                             
                                                                 2.714
                                                                 
                                                                     0.372
                                                                     2017-11
                                                                
                                                                 
                                                                     1.098
                                                                     2018-11
                                                                
                                                                 
                                                                     3.298
                                                                
                                                                 
                                                                     3.298
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 7.482
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Dahlgren
                                                             VA
                                                             
                                                                 0.418
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.980
                                                                
                                                                 
                                                                     1.980
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.398
                                                            
                                                        
                                                         
                                                             I-Stalker Development Test and Evaluation
                                                             WR
                                                             NSWC Crane
                                                             IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.264
                                                                     2018-03
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.564
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             ESSM-Support and Performing Activity
                                                             Allot
                                                             PHD/NAWC CL/APL
                                                             CA/MD
                                                             
                                                                 14.995
                                                                 
                                                                     0.116
                                                                     2017-10
                                                                
                                                                 
                                                                     1.660
                                                                     2018-10
                                                                
                                                                 
                                                                     2.272
                                                                
                                                                 
                                                                     2.272
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESSM-Travel
                                                             Allot
                                                             Program Office
                                                             VA
                                                             
                                                                 3.427
                                                                 
                                                                     0.100
                                                                     2017-10
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ESSM-Misc
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 2.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.149
                                                                 2.065
                                                            
                                                        
                                                         
                                                             NATO Travel/Misc
                                                             Various
                                                             Program Office
                                                             various
                                                             
                                                                 2.111
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.111
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.458
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.458
                                                            
                                                        
                                                         
                                                             Need Item Text
                                                             C
                                                             BA
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0173
                                                     
                                                         
                                                             ESSM BLOCK 2: Engineering and Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: Production MOU Negotiation/Signature
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: In Service Support MOU Negotiation/Signature
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: Transition to Production
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: Production Decision LRIP (Milestone C)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: LRIP 1 Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: LRIP 2 Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ESSM BLOCK 2: LRIP 3 Award Option
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             OBJECTIVE CONFIGURATION: CDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             I-STALKER Transition to Production: Transition to Production
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             I-STALKER Final Design, Engineering, & Manufacturing Development: Final Design, Engineering, & Manufacturing Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             I-STALKER Development Testing: Development Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             I-STALKER EDM Delivery: EDM Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0243
                                         ALaMO
                                         
                                             5.594
                                             35.041
                                             24.714
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             65.349
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The 57mm MK 332 HE-4G Projectile significantly increases MK 110 Gun Mount lethality and effectiveness against Fast Attack Craft and Fast In-Shore Attack Craft (FAC/FIAC).  The 57mm ALaMO concluded development as part of a classified program and transitioned to qualification for Navy use in FY 2017.  ALaMO will transition to production at the conclusion of the program.
                                             
                                                 
                                                     Systems Engineering and Testing
                                                     
                                                         
                                                             35.041
                                                             0
                                                             Continued to procure hardware for design verification and performance verification test assets.
Conducted MK 332 component and projectile design verification tests.
Conducted radar and divert mechanism performance verification tests from land based test sites.
Measured warhead fragmentation and conduct lethality modeling.
Performed safety and suitability environmental qualification tests.
Conducted the test planning for hazard classification and insensitive munitions qualification.
Coordinated the planning for FY 2019 land based and shipboard DT events. 
Began planning Initial Operational Test & Evaluation (IOT&E) with Commander Operational Test & Evaluation Force (COMOPTEVFOR).
                                                        
                                                    
                                                     
                                                         
                                                             24.714
                                                             0
                                                             Procure balance of hardware for DT assets.
Conduct remaining performance verification test.
Conduct hazard classification and insentitive munitions qualification.
Conduct remaining safety and suitability environmental qualification tests.
Build DT test assets
Conduct land based and shipboard DT events.
Conduct Weapons System Explosives Safety Review  Board reviews for qualification closure.
Conduct Weapons System Explosives Safety Review  Board reviews for DT events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no RDT&N funding planned for FY2020 as the program is transitioning to production.  Funding for ALaMO beyond FY2019 will be PANMC via the Intermediate Caliber Ammunition Budget Line Item.
                                                    
                                                
                                            
                                             
                                                 
                                                     PANMC/0266
                                                     INTERMEDIATE CALIBER GUN AMMO HE-4G
                                                     
                                                         0.000
                                                         19.494
                                                         19.494
                                                         19.494
                                                         20.306
                                                         28.151
                                                         21.126
                                                         29.289
                                                         0.000
                                                         137.860
                                                    
                                                
                                            
                                             Profile only reflects procurement of CART 57MM ALaMO (HE-4G).
                                             MK 332 HE-4G will be completed qualifications and transition into LRIP FY2019.
                                             Quarterly Program Reviews and semi-annual Product Certification Panel Reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Produce Design Verification hardware, DT Hardware
                                                             MIPR
                                                             DOTC
                                                             PICATINNY ARSENAL, NJ
                                                             
                                                                 5.000
                                                                 
                                                                     31.408
                                                                     2018-01
                                                                
                                                                 
                                                                     20.097
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.505
                                                                 49.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, DD
                                                             Dahlgren, VA
                                                             
                                                                 0.493
                                                                 
                                                                     3.227
                                                                     2017-10
                                                                
                                                                 
                                                                     2.965
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.685
                                                            
                                                        
                                                         
                                                             Government Engineering Services
                                                             WR
                                                             NSWC, IHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.101
                                                                 
                                                                     0.406
                                                                     2017-10
                                                                
                                                                 
                                                                     1.652
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.159
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0243
                                                     
                                                         
                                                             Build Design Verification Test Hardware
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Performance Verification Tests
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Environmental Qualification Tests
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Hazard Classification/Insensitive Munitions
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Build DT Hardware
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Land Based DT
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Shipboard DT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2070
                                         OTH Missile
                                         
                                             0.000
                                             0.000
                                             19.968
                                             28.039
                                             28.039
                                             26.392
                                             11.206
                                             8.288
                                             0.000
                                             0.000
                                             93.893
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Over-The-Horizon (OTH) Missile funds competitive acquisition, testing, and fielding of a modern, technologically mature Over-the-Horizon Weapon System (OTH-WS) surface to surface missile capability to be installed onto commissioned and in-production Littoral Combat Ship /Frigate(LCS/FFG(X)) beginning in FY 2021.
                                             
                                                 
                                                     OTH-WS Test and Evaluation and Systems Engineering
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             19.968
                                                             0
                                                             -Execute and initiate Over-the-Horizon Weapon System (OTH-WS) ship engineering activities, to include installation
planning and design configuration on both Independence and Freedom LCS platforms.
-Receive approval on OTH-WS required acquisition milestone documentation in accordance with DoD 5000.2.
-Develop OTH-WS artifacts to support combat/system certifications required prior to system installation aboard LCS class
ships.
-Perform OTH-WS test and evaluation activities to include procurement of test assets, conduct of scenario working groups
and development of firing scripts.
-Initiate Test Planning Activities (Development and Operational testing (DT-OT), Environments, Electromagnetic
Interference (EMI) and Electromagnetic Compatibility (EMC), Qualifications, etc.).
-Execute OTH-WS logistics requirements to include, the development of maintenance plans, inventory management
conceptualization, movement of equipment and asset movement coordination, identification and coordination of ordnance
storage facilities, development of maintenance cards, and development of ordnance handling and loading procedures.
-Provide overarching OTH-WS subject matter expertise to assist the program office with carrying out the surface to surface
missile mission.
-Begin OTH-WS Weapon System Explosives Safety Review Board (WSESRB) coordination and planning efforts (Software
Systems Safety Technical Review Panel (SSSTRP), Fuse and Initiation System Technical Review Panel (FISTRP), Hazard
of Electromagnetic Radiation to Ordnance (HERO), and Insensitive Munitions (IM)).
-Begin the Element Certification Planning, Production Engineering efforts Ship Change Document (SCD), Interface control
Document (ICD) preparation, production processes and factory acceptance familiarization, cyber planning, ship interfaces/combat system familiarization).
-Start Fleet training planning (Facility, Naval Training System Plan (NTSP) development).
-Fund the initial Original Equipment Manufacturer (OEM) Design Agent Support.
                                                        
                                                         
                                                             28.039
                                                             0
                                                        
                                                         
                                                             28.039
                                                             0
                                                             -Continue Over-the-Horizon Weapon System (OTH-WS) ship engineering activities to include installation planning and design configuration on both LCS and FFG(X) platforms.
-Procure test articles (missiles, targets, components) required to support the OTH-WS Test and Evaluation Master Plan (TEMP). 
-Safety Testing -   In FY20 the OTH-WS program will execute Electro-Magnetic Environmental Effects (E3) testing to include Electro-Magnetic Interference (EMI), Electro-magnetic Compatibility (EMC), and Electro-Magnetic Vulnerability (EMV). Additionally, Insensitive Munitions (IM) testing will be executed in accordance with the OTH-WS test plan.  IM testing includes fast/slow energetics cook offs, bullet / fragment impact testing, sympathetic reaction testing, and missile drop tests.   
-Qualification Testing - In FY20 the OTH-WS test program will execute required environmental testing to include shock / vibration testing, low / high /cycling temperature testing, humidly testing, rain / salt / fog / sand & dust testing.  
-Performance testing - In FY20 the OTH-WS test program will execute required performance testing to include Seeker Discrimination Testing, restrained firing, warhead lethality testing, and survivability (Radar Cross Section (RCS), measurement testing, flight termination testing etc.) testing. 
-Coordinate and perform all OTH-WS logistics activities in accordance with maintenance / inventory management plans, coordinate movement of OTH-WS equipment and track asset movements to/from shipyards and ordnance storage facilities, and coordinate the handling and loading of OTH-WS equipment at the waterfront and other locations as applicable.  
-Provide OTH-WS missile and fire control subject matter expertise to support the program office with program execution.
- Implement organic Navy OTH-WS training capability in accordance with the Naval Training System Plan (NTSP).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY20 RDT&E funds is to support critical OTH-WS test execution activities related to safety, system qualifications, and performance testing.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603599/3086
                                                     Frigate / OTH Missile System
                                                     
                                                         11.594
                                                         1.232
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         16.059
                                                    
                                                
                                                 
                                                     OPN /5231
                                                     Ship Missile Support Equipment/OTH Missile
                                                     
                                                         0.000
                                                         2.874
                                                         1.800
                                                         1.800
                                                         3.694
                                                         5.656
                                                         5.621
                                                         5.642
                                                         0.000
                                                         25.287
                                                    
                                                
                                                 
                                                     WPN 2292
                                                     LCS OTH Missile
                                                     
                                                         0.000
                                                         18.156
                                                         38.137
                                                         38.137
                                                         32.975
                                                         33.585
                                                         49.371
                                                         50.451
                                                         0.000
                                                         222.675
                                                    
                                                
                                                 
                                                     OPN /1604
                                                     LCS IN-SERVICE MOD LN004
                                                     
                                                         9.348
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         9.348
                                                    
                                                
                                            
                                             The OTH-WS is an Acquisition Category (ACAT) II level weapon system production and sustainment program to provide the current Littoral Combat Ship (LCS) variants and Frigate (FFG(X)) ships with an Over-the-Horizon Surface-To-Surface Missile (SSM) capability.  The Navy awarded a competitive contract on May 31, 2018.
                                             Performance metrics include awarding the Low Rate Initial Production (LRIP) 2 contract option for the OTH-WS, achieving a successful  System Performance Verification Testing and initial Qualification Testing and Integrating training courses and materials into LCS schoolhouses. Additionally, the program office will continue installation planning and design configuration on required ship platforms (LCS/FFG),  supporting combat/system certifications required prior to system installation, test planning activities to include; SSSTRP, FISTRP, Quick Reaction Assessment (QRA) and Operational Testing (OT), and the development and integration of logistics support requirements for the OTH-WS.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             OTH All Up Round (AUR) Technical Design Agent
                                                             WR
                                                             NAWC/WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.366
                                                                     2018-10
                                                                
                                                                 
                                                                     2.259
                                                                
                                                                 
                                                                     2.259
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.625
                                                            
                                                        
                                                         
                                                             OTH Simulation and Analysis
                                                             WR
                                                             NSWC/COR
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.290
                                                                     2018-10
                                                                
                                                                 
                                                                     0.290
                                                                
                                                                 
                                                                     0.290
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.580
                                                            
                                                        
                                                         
                                                             OTH Weapon System Design Agent
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.525
                                                                     2018-10
                                                                
                                                                 
                                                                     0.800
                                                                
                                                                 
                                                                     0.800
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.325
                                                            
                                                        
                                                         
                                                             OTH Test & Evaluation / ILS
                                                             WR
                                                             NSWC/PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2018-10
                                                                
                                                                 
                                                                     1.832
                                                                
                                                                 
                                                                     1.832
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.582
                                                            
                                                        
                                                         
                                                             OTH Weapon System Safety
                                                             WR
                                                             NSWC/DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.220
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.720
                                                            
                                                        
                                                         
                                                             Weapons Systems Engineering Planning
                                                             SS
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.462
                                                                     2018-12
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.062
                                                            
                                                        
                                                         
                                                             OEM Engineering Support
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.200
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.200
                                                            
                                                        
                                                         
                                                             Test & Evaluation Assets
                                                             C
                                                             FFP
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.000
                                                                     2018-11
                                                                
                                                                 
                                                                     15.638
                                                                
                                                                 
                                                                     15.638
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 27.638
                                                            
                                                        
                                                         
                                                             Range & Target
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.100
                                                                
                                                                 
                                                                     4.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 4.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             OTH Contractor Acquisiton Mgt Suppt
                                                             C
                                                             CPIF
                                                             CACI
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.320
                                                                     2018-12
                                                                
                                                                 
                                                                     0.320
                                                                
                                                                 
                                                                     0.320
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.640
                                                            
                                                        
                                                         
                                                             OTH Program Management Support
                                                             C
                                                             CPIF
                                                             Strategic Insight
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             OTH Program Management Support
                                                             WR
                                                             PEO IWS
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             OTH Contractor Engineering Support
                                                             C
                                                             CPIF
                                                             Alion/ECS/GDIT
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.635
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.135
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604756N_2070_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2070
                                                     
                                                         
                                                             Test Planning Activities  (TEMP, Environments, EMC/EMI, Qualifications)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Maintenance Planning (ISEA, ILSP development, ILA support)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award / LRIP 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Option 1 Award / LRIP 2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Major Review - Production Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Major Review - Milestone C Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Weapon System Explosives Safety Review Board Planning & Execution (SSSTRP, FISTRP, HERO, IM)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Qualification
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Option 2 Award / LRIP 3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Quick Reaction Assessment
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) Decision
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Option 3 Award / FRP
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Option 4 Award / FRP
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Option 5 Award / FRP
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9081
                                         Phalanx CIWS SEARAM
                                         
                                             7.144
                                             10.433
                                             9.882
                                             8.400
                                             8.400
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             35.859
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The MK 15 Close-In Weapons System (CIWS) is a fast reaction, rapid fire, computer controlled radar system utilizing either a 20mm gun (Phalanx) or a SeaRAM weapon system (SeaRAM) to meet its primary mission of providing Anti-Ship Missile (ASM) defense.  CIWS fleet population exceeds 220 systems onboard nearly every USN surface combatant.  In addition, CIWS continues to be installed on new construction surface ships with life expectancies of 25+ years.  Basic system architecture is 20+ years old, hasn't had a significant R&D development effort since the 1990's, and is in need of Technology Refresh in order to avoid hardware obsolescence, maintain/improve reliability, increase capability, and provide affordable spare parts to achieve acceptable Operational Availability for the next 20+ years.  Technology Refresh development started in FY 2018 and will be fielded during CIWS overhauls and will consist of three efforts: Electric Gun Drive System (EGDS), Electronics Enclosure Modernization (ELX), and Local Control Station and Remote Control Station (LCS/RCS) Redesign.  EGDS will replace the current pneumatic gun drive system that is difficult and costly to maintain with an all-electric drive system.  EGDS will reduce maintenance/troubleshooting requirements, reduce support costs, and provide capability increases such as variable firing rates and reduced ammunition expenditures.  ELX replaces costly and obsolete 1970's technology circuit card assemblies, servo controllers and electronic drawer backplanes with COTS digital devices, integrated controllers, and efficient power converters.  ELX also will provide a reduction in weight of approx 960 lbs and simplified maintainability.  LCS/RCS Redesign eliminates expensive obsolete components, decreases maintenance requirements and complexity, increases commonality between the LCS and RCS via open architecture, and simplifies the user operation by reducing Human Machine Interface requirements.

In August 2018, CIWS Tech Refresh efforts for ELX and LCS/RCS were postponed outside FYDP; direction was provided to complete EGDS FY18-20. CIWS Tech Refresh efforts cancelled FY21-FY24.  

SeaRAM CIWS is deployed onboard Rota DDG's in order to provide additional capability to meet emerging threats. Efforts include development, qualification, and testing of software and hardware modifications in order to support fielding on these AEGIS class ships.
                                             
                                                 
                                                     CIWS Tech Refresh
                                                     
                                                         
                                                             10.428
                                                             0
                                                             Continued CIWS Technology Refresh efforts for:  Electric Gun Drive System- completed development of system requirements and conducted System Requirements Review, worked towards preliminary design.  Due to budgetary restrictions the tech refresh LCS/RCS redesign and electronics enclosure projects have been cancelled.  Both projects were successfully closed out.  Before closeout, Electronics Enclosure-begin project, begin development of system requirements.  LCS/RCS- completed development of system requirements and conducted System Requirements Review, worked toward preliminary design.
                                                        
                                                    
                                                     
                                                         
                                                             9.872
                                                             0
                                                             Complete Electric Gun PDR and CDR.  Acquire and test prototype hardware.  Begin development of mission control computer Electric Gun software.
                                                        
                                                         
                                                             8.390
                                                             0
                                                        
                                                         
                                                             8.390
                                                             0
                                                             Complete development of mission computer and electric gun software.  Complete integration and testing of Proof of manufacture hardware.  Conduct test readiness review and complete qualification.  Complete ECP.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 is due to electric gun development efforts ramping down for qualification and completion of the ECP in FY20.
                                                    
                                                
                                                 
                                                     CIWS Travel
                                                     
                                                         
                                                             0.005
                                                             0
                                                             Funded program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                    
                                                     
                                                         
                                                             0.010
                                                             0
                                                             Fund program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                         
                                                             0.010
                                                             0
                                                        
                                                         
                                                             0.010
                                                             0
                                                             Fund program office travel to support program/testing as required by program schedule and in accordance with travel reduction mandate.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The MK 15 Close-In Weapons System (CIWS) is a fast reaction, rapid fire, computer controlled radar system utilizing either a 20mm gun (Phalanx) or a SeaRAM weapon system (SeaRAM) to meet its primary mission of providing Anti-Ship Missile (ASM) defense.  Funding provides support for efforts related to Technology Refresh (for current fleet population) as well as efforts related to the integration/installation of SeaRAM CIWS in DDG 64, 71, 75, and 78.  This work will be completed via sole source contracts to the CIWS Design Agent (Raytheon Missile Systems).  Tech Refresh improvements will be fielded as Engineering Change Proposals (ECPs) and will be installed during CIWS overhauls or pierside.
                                             Successfully complete trade studies and initial requirements definition for Technology Refresh and efforts related to successful integration/installation of SeaRAM CIWS in DDG class ships.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     CIWS Tech Refresh modernization activities are focused on redesign of key subsystems, some of which date to the 1970s with obsolete and largely unsupportable electronics systems.  Replacing these subsystems with modular "refreshed" components will reduce total ownership costs and maintenance requirements for the overall sustainment of the Phalanx system.
                                                     
                                                         
                                                             CIWS Tech Refresh
                                                             SS
                                                             CPFF
                                                             Raytheon Missile Systems
                                                             Tucson, AZ
                                                             
                                                                 4.435
                                                                 
                                                                     9.400
                                                                     2018-07
                                                                
                                                                 
                                                                     9.232
                                                                     2018-12
                                                                
                                                                 
                                                                     7.620
                                                                
                                                                 
                                                                     7.620
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 30.687
                                                                 4.435
                                                            
                                                        
                                                         
                                                             SeaRAM CIWS on DDG Class
                                                             SS
                                                             CPFF
                                                             Raytheon Missile Systems:
                                                             Various
                                                             
                                                                 2.309
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.309
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.400
                                                                 
                                                                     0.000
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             WR
                                                             NAWC CL
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.085
                                                                     2018-04
                                                                
                                                                 
                                                                     0.075
                                                                     2019-01
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.340
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             WR
                                                             NSWC DD
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-04
                                                                
                                                                 
                                                                     0.040
                                                                     2019-01
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.130
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             WR
                                                             NSWC IHD
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.450
                                                                     2018-04
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.950
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             C
                                                             BA
                                                             APL
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.125
                                                                     2018-06
                                                                
                                                                 
                                                                     0.025
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             WR
                                                             TECH REP
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.085
                                                                     2018-09
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.335
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             SS
                                                             CPFF
                                                             TSC
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             WR
                                                             NSWC CCD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.012
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.012
                                                            
                                                        
                                                         
                                                             CIWS Tech Refresh
                                                             SS
                                                             CPFF
                                                             ALION
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.221
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.221
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Allot
                                                             Program Office:
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.005
                                                                     2017-10
                                                                
                                                                 
                                                                     0.010
                                                                     2018-12
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9081
                                                     
                                                         
                                                             Tech Refresh: CIWS Research, Development, and Test for Tech Refresh
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             25.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             25.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Three Congressional adds are funded.  C468 for Condition Based Maintenance to support forecasting and scheduling of maintenance; C469 for Next Generation PHALANX for MK 15 CIWS; and C470 ALaMO Munition System: The 57mm MK 332 HE-4G Projectile significantly increases MK 110 Gun Mount lethality and effectiveness against Fast Attack Craft and Fast In-Shore Attack Craft (FAC/FIAC).  The 57mm ALaMO concluded development as part of a classified program and transitioned to qualification for Navy use in FY 2017.  ALaMO will transition to production at the conclusion of the program.
                                             
                                                 
                                                     Condition Based Maintenance
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         8.000
                                                         Project C468: Condition Based Maintenance program, originally developed for the LCS program, leverages work already done for LCS and AEGIS. It aides in forecasting and scheduling planned maintenance. Increase support for combat systems Condition Based Maintenance (CBM+) in the Evolved Sea Sparrow Missile System (ESSM), thereby enhancing three ship classes simultaneously - CVN, LHA and LHD.
                                                    
                                                
                                                 
                                                     Next Generation Phalanx
                                                     
                                                         0.000
                                                         NA
                                                    
                                                     
                                                         7.000
                                                         Project C469: The Navy currently does not have any mount design efforts planned for FY19.  The program office is working with the prime contractor to define which efforts might align with the Navy's plans for the MK 15 Close-In Weapons System (CIWS).
                                                    
                                                
                                                 
                                                     Alamo Munition Systems
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Project C470
-Complete transition to production activities. 
-Procure hardware for Counter Unmanned Aerial Systems (CUAS) evaluation.
-Conduct gun fired CUAS demonstration.
                                                    
                                                
                                            
                                             C470 ALaMO Munition System: MK 332 HE-4G will have completed qualifications and transition into LRIP FY2019.
                                             C470 ALaMO Munition System: Quarterly Reviews and semi-annual Product Certification Panel Reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             C470- Produce test hardware and production transition
                                                             MIPR
                                                             DOTC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             C470-Government Engineering Support Services
                                                             WR
                                                             NSWC DD
                                                             NSWC Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             C468- Condition Based Maintenance
                                                             C
                                                             FFP
                                                             MIkros Systems
                                                             NA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.000
                                                            
                                                        
                                                         
                                                             C469-CIWS Improvements
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             C470 ALaMO Munition Systems: Transition to Production Activities
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C470 ALaMO Munition Systems: Build Counter UAS Test Hardware
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C470 ALaMO Munition Systems: Conduct Counter UAS Gun Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C470 ALaMO Munition Systems: Evaluate Counter UAS Effectivy
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C470 ALaMO Munition Systems: C468 Condition Based Maintenance: Condition Based Maintenance
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                 Ship Self Def (Engage: Soft Kill/EW)
                                 145
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     448.945
                                     126.037
                                     120.210
                                     97.363
                                     97.363
                                     111.380
                                     80.616
                                     71.048
                                     61.160
                                     Continuing
                                     Continuing
                                
                                 0954 - The Surface Electronic Warfare Improvement Program (SEWIP) is segmented into Block 1A, Block 1B, Block 2, Block 3, Block 4 and Soft Kill Coordination System (SKCS).  Block 1A upgraded the AN/SLQ-32 pulse-processing computers and the display consoles allowing the system to more quickly identify threats and better display the information to the operator.  Block 1B added adjunct sensors for special signal intercept, including Specific Emitter Identification (SEI), and High Gain High Sensitivity (HGHS) (Block 1B3), a critical improvement for the threat correlation, situational awareness, and extending the battle space. Block 2 enhanced Surface Electronic Warfare (EW) and provided improved Anti-Ship Missile Defense (ASMD) and Situational Awareness (SA) through an improved Electronic Support (ES) receiver, antenna, and combat system interface.  The addition of Block 2 to Block 1B3 forms the AN/SLQ-32 (V)6. Block 3 will provide an enhanced Electronic Attack (EA) capability to improve ASMD and counter-targeting.  The addition of Block 3 to AN/SLQ-32 (V)6 forms the AN/SLQ-32(V)7 system. SEWIP Block 4 provides improved ASMD and SA through Electro-Optical(EO)/Infrared (IR) to ES and EA countermeasures.  EW Rapid Capability Insertion Process (RCIP) identifies system and mission capability gaps by analyzing EW baseline and fleet requirements, prioritizes those gaps based on fleet input and critical technology maturity, and develops upgrades to the AN/SLQ-32(V) product line to address those gaps.  The SKCS will provide SK weapon coordination and enhanced situational awareness to the AN/SLQ-32 (V)6 with EW/radar track association to support SK engagement decisions, including Radar Cued Engagements (RCE) and EA with both onboard EA, provided by AN/SLQ-32 (V)7, and off-board EA. RCIP also integrates Future Naval Capability (FNC) programs into SEWIP. 

2190 - The Offboard Active Decoy (NULKA) is a joint cooperative program between the United States and Australia that developed an active offboard decoy that utilizes a broadband radio frequency repeater mounted atop a hovering rocket. NULKA is designed to counter a wide variety of present and future radar guided Anti-Ship Missiles (ASMs) by radiating a large radar cross section while flying a ship-like trajectory. The United States developed the electronic payload and fire control system, while Australia developed the hovering rocket. Future efforts involve development of the capability for high value unit protection. Increased funding beginning in FY 2020 is required to support Decoy Launch Processor (DLP) technology refresh to address hardware obsolescence and support top side design, RCS analysis, the development of new tactics and fly-out tables for new ship class.

3316 - The Advanced Offboard EW (AOEW) program is for the development of long duration off-board decoys integrated with onboard systems for EW coordination to counter identified EW gaps (additional details classified) in response to an urgent operational need from the Fleet that has been approved by the CNO for execution. Currently no counter to the threat exists. In FY 2012, the program began with a Rapid Response Effort (RRE) which was completed in FY 2014. The RRE consisted of the evaluation and integration of commercially available decoys. The Decoy Development Effort (DDE) consists of the development and evaluation of a long duration, active electronic offboard decoy system (payload) integrated on an existing flight vehicle (MH-60R/MH-60S), integration with ship and air systems, and a government software development effort to integrate AOEW into the Soft Kill Coordination System (SKCS) to gain maximum effectiveness from the decoy through coordination with an onboard system.

The DDE Preliminary Design contract was awarded Dec 2016 followed by a System Requirements Review (SRR)/System Functional Review (SFR) leading to a Preliminary Development Review (PDR) all in FY17. The Engineering Manufacturing and Development (EMD) Option was awarded in Sep 2017. Following the arrival of Engineering Development Model (EDMs) the Factory Qualification Test (FQT) will be completed to support development testing and NAVAIR flight certification. Initial Operational Test & Evaluation (IOT&E) is planned in FY 2022 to support the Full Rate Production (FRP) decision in FY 2022.

Due largely to program funding reductions in FY 2017 and FY 2018, the program schedule for DDE testing and MH-60R/S flight certification has been revised. Completion of developmental and operational testing has been delayed from FY 2019 to FY 2020 and FY 2021 to FY 2022, respectively.

3321 - SEWIP Block 3 is developing an Electronic Attack (EA) capability improvement required for the AN/SLQ-32(V) system to keep pace with the threat.  SEWIP Block 3 will provide the AN/SLQ-32(V)7 system for all surface ships (CVN, DDG, LHD) outfitted with the active variant of the AN/SLQ-32, mainly the (V)3 and (V)4, as well as select new construction platforms.  

The SEWIP Block 3 Acquisition leverages technology developed under the Office of Naval Research's (ONR) Integrated Topside (InTop) Science and Technology (S&T) effort.  SEWIP Block 3 will continue to expand the integrated shipboard combat system by providing a new integrated EA transmitter, array, and associated EA techniques.  The AN/SLQ-32(V)7 integrates the new EA countermeasure (SEWIP Block 3) with the AN/SLQ-32(V)6.  The AN/SLQ-32(V)6 includes an Electronic Support(ES) receiver (SEWIP Block 2), a High Gain High Sensitivity (HGHS) receiver (SEWIP Block 1B3), a Specific Emitter Identifier (SEI) receiver (SEWIP Block 1B2), display console, and backend electronics.  SEWIP Block 3 includes a government software development and integration effort for a SoftKill Coordinator (SKC) to manage EA engagements.  SEWIP Block 3 is developing an Electronic Warfare Test Bed (EWTB) to validate system performance.

3430 - SEWIP Block 4 will provide an Electro-optic/Infrared (EO/IR), Electronic Support (ES) and Electronic Attack (EA) capability required for US Navy ships to keep pace with the threat. SEWIP Block 4 will provide a common EO/IR surveillance and countermeasure capability to all surface combatants and non-combatants outfitted with SEWIP variants AN/SLQ-32(V)6 and (V)7 as well as select new construction platforms.
                                 
                                     
                                         103.391
                                         120.507
                                         97.029
                                         97.029
                                    
                                     
                                         126.037
                                         120.210
                                         97.363
                                         97.363
                                    
                                     
                                         22.646
                                         -0.297
                                         0.334
                                         0.334
                                    
                                     
                                         
                                             -0.297
                                        
                                         
                                             30.000
                                             0.000
                                        
                                         
                                             -2.163
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.565
                                                     -0.565
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.899
                                                     0.899
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.192
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.000
                                                
                                            
                                        
                                    
                                     FY2018 funding increase of $30.000M for SEWIP Block 3 development.
                                
                                 
                                     
                                         0954
                                         Shipboard EW Improvement Program
                                         
                                             38.500
                                             5.707
                                             15.664
                                             15.865
                                             15.865
                                             16.080
                                             16.419
                                             16.723
                                             17.060
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             0954 - The Surface Electronic Warfare Improvement Program (SEWIP) is segmented into Block 1A, Block 1B, Block 2, Block 3, Block 4 and Soft Kill Coordination System (SKCS).  Block 1A upgraded the AN/SLQ-32 pulse-processing computers and the display consoles allowing the system to more quickly identify threats and better display the information to the operator.  Block 1B added adjunct sensors for special signal intercept, including Specific Emitter Identification (SEI), and High Gain High Sensitivity (HGHS) (Block 1B3), a critical improvement for the threat correlation, situational awareness, and extending the battle space. Block 2 enhanced Surface Electronic Warfare (EW) and provided improved Anti-Ship Missile Defense (ASMD) and situational awareness (SA) through an improved Electronic Support (ES) receiver, antenna, and combat system interface.  The addition of Block 2 to Block 1B3 forms the AN/SLQ-32 (V)6. Block 3 will provide an enhanced electronic attack (EA) capability to improve ASMD and counter-targeting.  The addition of Block 3 to AN/SLQ-32 (V)6 forms the AN/SLQ-32(V)7 system. SEWIP Block 4 provides improved ASMD and SA through Electro-Optical(EO)/Infrared (IR) to ES and EA countermeasures.  EW Rapid Capability Insertion Process (RCIP) identifies system and mission capability gaps by analyzing EW baseline and fleet requirements, prioritizes those gaps based on fleet input and critical technology maturity, and develops upgrades to the AN/SLQ-32(V) product line to address those gaps.  The SKCS will provide SK weapon coordination and enhanced situational awareness to the AN/SLQ-32 (V)6 with EW/radar track association to support SK engagement decisions, including Radar Cued Engagements (RCE) and EA with both onboard EA, provided by AN/SLQ-32 (V)7, and off-board EA. RCIP also integrates Future Naval Capability (FNC) programs into SEWIP.
                                             
                                                 
                                                     Electronic Warfare Rapid Capability Insertion Process (EW RCIP)
                                                     
                                                         
                                                             5.707
                                                             0
                                                             - Continued RCIP #4 SKCS integration efforts with AN/SLQ-32 to address platform gaps for automatic and semi-automatic engagements using NULKA decoys and the onboard Electronic Attack (EA) (AN/SLQ-32 (V)7) and offboard EA systems; Initiated and completed software development and system integration and testing activities for software builds 5 and 6, with capabilities including radar cued engagements and enhanced onboard EA rapid response techniques. Continued combat system level integration and testing activities with AEGIS by completing element certification in support of AEGIS ACB BL 9.2.0 (Phase 0).
- Initiated the transition of future naval capability (FNC) program Softkill Performance and Real-Time Assessment (SPARTA) into SKCS; Assessed the results and readiness of the SPARTA demonstration for insertion into SKCS pre-design materials by analyzing and providing feedback on requirements, performing requirements tracing, and assessing algorithm development.
- Continued RCIP #5 improvements to increase EW Tactical Simulation (TACSIM) capabilities; Performed software updates in tactical simulator to provide advanced training capabilities based on future system requirements. Developed SLQ-32 simulation and interactive operator training allowing for response to system-generated tactical scenarios. Updated AN/SLQ-32(V)6 tactical build with SEI and HGHS simulation. Developed training scenarios for Battle Force Electronic Warfare Trainer (BEWT) and SEWTT utilizing a common High Level Architecture (HLA) source.  
- Continued Algorithm Development of Enhanced Processing Techniques (ADEPT) improvements to SEWIP emitter processing; Performed integration efforts with AN/SLQ-32(V)6 systems.
- Developed SEWTT V5.1 capabilities including countermeasure training to support bearing only cued launches, electronic sense cued launches, and auto, semi-auto, and manual launches.
- Identified additional EW technology shortfalls and capability gaps based on the current and emerging ASM threats and fleet requirements; solicited industry, University Affiliate Research Centers or government activities for technical solutions; Evaluated and selected RCIP technology candidates; Evaluated RCIP technologies production readiness.

- Decrease in FY 2018 since PB 2019 is due to realignment of $10 million to Project 3321 to address SEWIP priorities.
                                                        
                                                    
                                                     
                                                         
                                                             15.664
                                                             0
                                                             - Continue RCIP #4 SKCS integration efforts with AN/SLQ-32 to address platform gaps for automatic and semi-automatic engagements using Nulka decoys and the onboard Electronic Attack (EA) (AN/SLQ-32 (V)7) and offboard EA systems; Initiate and complete software development and system integration and testing activities to deliver software builds, which provide capabilities including early HK/SK coordination, enhanced offboard EW communication, and architecture updates to support compliance with new Aegis baselines; Continue integration and testing activities in support of  AEGIS ACB 16 baseline by completing element certification in support of AEGIS ACB BL 9.2.1 (Phase 1), while starting Combat System (CS) integration with AEGIS ACB BL 9.2.2 (Phase 2) in support of the Baseline 9.2.2 demonstration; Complete SKCS Formal Qualification Testing (FQT) for a software build in support of AN/SLQ-32(V)6 FQT, and participate in system integration events with AN/SLQ-32(V)6, AN/SLQ-32(V)7 and Offboard EW; Begin SSDS ACB 20 integration support efforts.
- Continue the transition of the Future Naval Capability (FNC) program, Softkill Performance and Real-Time Assessment (SPARTA) into SKCS;  Complete early requirements tracing and analysis. Develop algorithms to measure key features observed in Softkill (SK) engagements and measure EA effectiveness; Develop algorithms to provide real-time assessment of SK performance to SEWIP; Initiate the development of improved fleet weapons coordination, informed Hard Kill(HK)/SK prioritization, weapons conservation, and enhanced operator battlespace awareness by contributing integral feedback regarding non-kinematic performance;  Develop and update the interface, architecture and algorithms required for transition into SKCS; Continue to assess the results and readiness of the SPARTA demonstration for transition into an SKCS Build. 
- Continue RCIP #5 improvements to increase EW Tactical Simulation (TACSIM) capabilities to include system integration with Ship Self Defense System (SSDS), SKCS, ACB-16, and the onboard Surface Electronic Warfare Team Trainer (SEWTT); Complete TACSIM Phase 3 effort by implementing the improvements through integration and testing, installation, and verification of completed upgrades.  Complete the efforts to incorporate AN/SLQ-(V)6 Build 6 with SKCS, and the enhanced combat system simulation supporting training for SKCS scenarios with tracking and response tactics for incoming threats. Initiate TACSIM Phase 4 development efforts to integrate new EA systems into the tactical training programs. 
- Continue SEWTT development: enhance the trainer to include the systems engineering and development of additional SKCS, Nulka, and Offboard EW capabilities; Develop updated and enhanced SLQ-32 operator training to ensure effective countermeasure deployment against incoming threats.
-   Develop threat simulators with realistic front end to baseline FNC program Combined EO/IR Surveillance and Response System (CESARS) to support SEWIP EO/IR testing capability.  Conduct laboratory and field test with actual systems and simulator to validate CESARS design requirement. Assess the results and technology level readiness of CESARS program to inform acquisition decision.  Initiate the S&T effort with SKCS to ensure the software is developed in compliance with SKCS architecture.  Initiate development of the interface, architecture, and ship integration for CESARS to support development of SEWIP capability improvements.
- Initiate design and development of Electronic Support (ES) system enhancements for AN/SLQ-32(V)6 and AN/SLQ-32(V)7 to provide advanced EW capabilities; Develop techniques that address new evolving threats, including the capabilities to sense dynamic radio frequency environments and generate an improved response to enhance ship survivability; Initiate development of a prototype for technique testing and demonstration of the ability to integrate and perform with the ship's systems.
- Identify additional EW technology shortfalls and capability gaps based on the current and emerging ASM threats and fleet requirements; solicit industry, University Affiliate Research Centers or government activities for technical solutions; Evaluate and select RCIP technology candidates; Evaluate RCIP technologies production readiness.
                                                        
                                                         
                                                             15.865
                                                             0
                                                        
                                                         
                                                             15.865
                                                             0
                                                             - Continue RCIP #4 SKCS efforts to address platform gaps for automatic and semi-automatic engagements using Nulka decoys, onboard Electronic Attack (EA) (AN/SLQ-32 (V)7), and offboard EA systems; Initiate and complete software development and system integration and testing activities for delivery of completed software builds with capabilities including HK/SK coordination and enhanced capabilities for onboard EA and offboard EA coordination, including automatic association and classification techniques;  Continue integration and testing activities in support of AEGIS ACB 16 baseline by completing element certification in support of AEGIS ACB BL 9.2.2 (Phase 2); Complete SKCS FQT for a software build in support of AN/SLQ-32(V)6 FQT, and continue to participate in system integration events with AN/SLQ-32(V)6, AN/SLQ-32(V)7 and Offboard EW; Continue SSDS ACB 20 integration support efforts.
-  Continue the transition of the Future Naval Capability (FNC) program, Softkill Performance and Real-Time Assessment (SPARTA) into SKCS; Utilize developed algorithms to measure key features observed in Softkill (SK) engagements and EA effectiveness and perform real-time assessment of SK performance.  Complete the development of improved fleet weapons coordination, informed Hard Kill (HK)/SK prioritization, weapons conservation, and enhanced operator battlespace awareness by continuing to contribute integral feedback regarding non-kinematic performance. Continue to develop and update the interface, architecture and algorithms required for full transition into SKCS, taking into account ongoing SKCS build and capability completions. Continue to assess the results and readiness of the SPARTA demonstration for transition into an SKCS Build.
- Continue RCIP #5 improvements to increase EW Tactical Simulation (TACSIM) capabilities  to include system integration with Ship Self Defense System (SSDS), SKCS, ACB-16, and the onboard Surface Electronic Warfare Team Trainer (SEWTT); Complete the TACSIM Phase 4 effort, including expansion of the Phase 3 technology to add SLQ-32(V)7 support, add Advanced Offboard Electronic Warfare (AOEW) support, and upgrade Surface Electronic Warfare Team Trainer (SEWTT) software to support countermeasure training; Complete test and evaluation and integration with external stakeholders.  Complete the implementation of developed improvements through integration and testing, installation, and verification of completed upgrades, delivering the final system for EW operator use on the Common Processing System (CPS)/Common Display System (CDS) station.
- Continue SEWTT development of trainer enhancements including additional SKCS, Nulka, and Offboard EW capabilities; Continue testing, integration, and documentation of the enhanced trainer and update associated training materials.
- Complete development of additional threat simulators for FNC CESARS program.  Complete laboratory and at-sea test with actual systems and simulator to validate CESARS design requirements.  Complete SKCS pre-design material to include CESARS capability.  Finalize the interface, architecture, and ship integration for CESARS transition into the SEWIP program.
- Complete the design, development, and testing of Electronic Support (ES) system enhancements for AN/SLQ-32(V)6 and AN/SLQ-32(V)7 to provide advanced EW capabilities; Complete the development of techniques that address new evolving threats, including the capabilities to sense dynamic radio frequency environments and generate an improved response to enhance ship survivability; Complete the prototype to test the techniques, and demonstrate the technique effectiveness and readiness for integration with the ship's software.
- Identify additional EW technology shortfalls and capability gaps based on the current and emerging ASM threats and fleet requirements; solicit industry, University Affiliate Research Centers or government activities for technical solutions; Evaluate and select RCIP technology candidates; Evaluate RCIP technologies production readiness.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - Increase in FY 2020 due to minor program and rate adjustments.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2312
                                                     OPN BA-2 AN/SLQ-32(V)
                                                     
                                                         233.237
                                                         366.147
                                                         420.154
                                                         420.154
                                                         546.922
                                                         415.784
                                                         399.808
                                                         347.341
                                                         2359.812
                                                         6108.679
                                                    
                                                
                                                 
                                                     24575N & 72827N/1C1C
                                                     OMN BA-1 AN/SLQ-32(V)
                                                     
                                                         7.827
                                                         6.622
                                                         6.115
                                                         6.115
                                                         5.156
                                                         5.253
                                                         5.359
                                                         5.464
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Rapid Capability Insertion Process (RCIP) is a process that identifies candidate capability gap/technology solution pairs, refines the value proposition description for each pair, prioritizes projects for funding and executes projects that result in improved capability transitioned to the fleet.
                                             Successfully identify RCIP capabilities.
Successfully identify and assess RCIP Science & Technology candidates.
Successfully demonstrate and validate RCIP capabilities.
Complete SKCS Builds in accordance with the Agile Software Development process. 
Complete installation of TACSIM upgrades. 
Transition the Future Naval Capability program Softkill Performance and Real-Time Assessment (SPARTA) into SKCS. 
Complete ADEPT integration efforts with AN/SLQ-32(V)6 systems.
Complete AN/SLQ-32(V)6 and V(7) Software Algorithm Enhancements.
Successfully develop and demonstrate SEWTT capabilities.
Successfully demonstrate the readiness of CESARS for transition into SEWIP.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             RCIP #4 SKCS
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 2.896
                                                                 
                                                                     1.372
                                                                     2017-11
                                                                
                                                                 
                                                                     2.188
                                                                     2018-12
                                                                
                                                                 
                                                                     2.150
                                                                
                                                                 
                                                                     2.150
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RCIP #4 SKCS
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 6.548
                                                                 
                                                                     0.906
                                                                     2017-11
                                                                
                                                                 
                                                                     4.105
                                                                     2018-11
                                                                
                                                                 
                                                                     4.239
                                                                
                                                                 
                                                                     4.239
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RCIP #5 TACSIM
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 2.350
                                                                 
                                                                     1.177
                                                                     2017-11
                                                                
                                                                 
                                                                     2.297
                                                                     2018-12
                                                                
                                                                 
                                                                     2.661
                                                                
                                                                 
                                                                     2.661
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SEWTT Development
                                                             SS
                                                             CPFF
                                                             EWA
                                                             Fairmont, WV
                                                             
                                                                 0.100
                                                                 
                                                                     0.259
                                                                     2018-04
                                                                
                                                                 
                                                                     1.018
                                                                     2018-12
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ATRT
                                                             C
                                                             CPIF
                                                             Information Defense Technologies (IDT)
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             CESARS
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.010
                                                                     2018-12
                                                                
                                                                 
                                                                     1.805
                                                                
                                                                 
                                                                     1.805
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.815
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Block 1 Government Engineering Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 6.612
                                                                 
                                                                     0.378
                                                                     2017-11
                                                                
                                                                 
                                                                     0.649
                                                                     2018-11
                                                                
                                                                 
                                                                     0.677
                                                                
                                                                 
                                                                     0.677
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Government Engineering Support
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 5.214
                                                                 
                                                                     0.081
                                                                     2017-11
                                                                
                                                                 
                                                                     0.565
                                                                     2018-12
                                                                
                                                                 
                                                                     0.431
                                                                
                                                                 
                                                                     0.431
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Government Engineering Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 3.813
                                                                 
                                                                     0.149
                                                                     2017-11
                                                                
                                                                 
                                                                     0.376
                                                                     2018-12
                                                                
                                                                 
                                                                     0.226
                                                                
                                                                 
                                                                     0.226
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Government Engineering Support
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 2.865
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.670
                                                                     2018-12
                                                                
                                                                 
                                                                     0.508
                                                                
                                                                 
                                                                     0.508
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Engineering and AN/SLQ-32(V)6 and (V)7 Software Algorithm Enhancements
                                                             MIPR
                                                             MIT
                                                             Hanscom AFB, MA
                                                             
                                                                 0.635
                                                                 
                                                                     0.435
                                                                     2018-06
                                                                
                                                                 
                                                                     1.188
                                                                     2018-12
                                                                
                                                                 
                                                                     1.401
                                                                
                                                                 
                                                                     1.401
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Government Engineering Support
                                                             MIPR
                                                             DISA
                                                             Fort Meade, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             RCIP Test Planning/T&E Events
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 1.896
                                                                 
                                                                     0.320
                                                                     2017-11
                                                                
                                                                 
                                                                     0.565
                                                                     2018-11
                                                                
                                                                 
                                                                     0.282
                                                                
                                                                 
                                                                     0.282
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RCIP Test Planning/T&E Events
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.889
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.889
                                                            
                                                        
                                                         
                                                             RCIP Test Planning/T&E Events
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 1.729
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.330
                                                                     2018-12
                                                                
                                                                 
                                                                     0.230
                                                                
                                                                 
                                                                     0.230
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RCIP Test Planning/T&E Events
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             RCIP Test Planning/T&E Events
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.104
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.104
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Block 1 Program Management Support
                                                             C
                                                             CPIF
                                                             TMB (SEAPORT)
                                                             Washington, D.C.
                                                             
                                                                 0.761
                                                                 
                                                                     0.033
                                                                     2017-11
                                                                
                                                                 
                                                                     0.221
                                                                     2019-01
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Program Management Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.500
                                                                 
                                                                     0.243
                                                                     2017-11
                                                                
                                                                 
                                                                     0.221
                                                                     2018-12
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 1 Program Managment Support
                                                             C
                                                             CPIF
                                                             CACI (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.165
                                                                 
                                                                     0.064
                                                                     2017-11
                                                                
                                                                 
                                                                     0.221
                                                                     2019-01
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.555
                                                            
                                                        
                                                         
                                                             Block 1 Travel
                                                             WR
                                                             NAVSEA Program Office Travel
                                                             Washington, DC
                                                             
                                                                 1.323
                                                                 
                                                                     0.040
                                                                     2017-11
                                                                
                                                                 
                                                                     0.040
                                                                     2018-12
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604757N_0954_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0954
                                                     
                                                         
                                                             Algorithm Development of Enhanced Processing Techniques (ADEPT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RCIP #5 TACSIM
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Softkill Performance and Real-Time Assessment (SPARTA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             EW Rapid Capability Insertion Process (RCIP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RCIP #4:  SKCS
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TACSIM System Integrations and Installs 2-4
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SKCS SW Builds
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Combined EO/IR Surveillance and Response System (CESARS)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/SLQ-32(V)6 and AN/SLQ-32(V)7 Software Algorithm Enhancements
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RCIP #6: AN/SLQ-32(V)6 BIT and Processing Improvements
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2190
                                         NULKA Decoy
                                         
                                             39.246
                                             4.181
                                             3.975
                                             5.090
                                             5.090
                                             5.286
                                             6.965
                                             7.050
                                             7.197
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Offboard Active Decoy (NULKA) is a joint cooperative program between the United States and Australia that developed an active offboard decoy that utilizes a broadband radio frequency repeater mounted atop a hovering rocket. NULKA is designed to counter a wide variety of present and future radar guided Anti-Ship Missiles (ASMs) by radiating a large radar cross section while flying a ship-like trajectory. The United States developed the electronic payload and fire control system, while Australia developed the hovering rocket. Future efforts involve development of the capability for high value unit protection. Increased funding in FY 2020 required to support Decoy Launch Processor (DLP) technology refresh to address hardware obsolescence and support top side design, RCS analysis, the development of new tactics and fly-out tables for new ship class.
                                             
                                                 
                                                     NULKA Decoy Subsystem
                                                     
                                                         
                                                             4.181
                                                             0
                                                             - Evaluated intelligence on new and existing threats. 
- Updated Nulka Fly Out Tactics to maximize performance and effectiveness.
- Commenced Decoy Launch Processor (DLP) technology refresh to address obsolescence issues.
                                                        
                                                    
                                                     
                                                         
                                                             3.975
                                                             0
                                                             - Continue to evaluate intelligence on new and existing threats. 
- Continue to update Nulka Fly Out Tactics to maximize performance and effectiveness.
- Continue Decoy Launch Processor (DLP) technology refresh to address obsolescence issues.
                                                        
                                                         
                                                             5.090
                                                             0
                                                        
                                                         
                                                             5.090
                                                             0
                                                             - Continue to evaluate intelligence on new and existing threats. 
- Continue to update Nulka Fly Out Tactics to maximize performance and effectiveness.
- Continue DLP technology refresh to address obsolescence issues.
- Commence tactics development, top side design, RCS analysis and fly-out tables for new ship class Fast Frigate Guided Missile (FFGX).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding in FY 2020 required to support Decoy Launch Processor (DLP) technology refresh to address hardware obsolescence and support top side design, RCS analysis, the development of new tactics and fly-out tables for new ship class.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5231
                                                     Ship Missile Support Equipment
                                                     
                                                         65.922
                                                         30.278
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/5530
                                                     Anti-Ship Missile Decoy System
                                                     
                                                         0.000
                                                         0.000
                                                         41.962
                                                         41.962
                                                         60.212
                                                         60.793
                                                         71.036
                                                         72.749
                                                         537.538
                                                         844.290
                                                    
                                                
                                                 
                                                     OMN/11CD0 (1C1C)
                                                     Nulka
                                                     
                                                         5.972
                                                         5.975
                                                         0.000
                                                         0.000
                                                         6.098
                                                         6.914
                                                         7.053
                                                         7.204
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN Controls reflect the following Line Item 5231 and 5530 Project Units (PU's) under the 'ANTI-SHIP MISSILE DECOY SYSTEM' program: VV001, VV002, VV003, VV004, and VV830.
Starting in FY 2020, Nulka funds have been realigned from BLI:5231 to BLI:5530.
$2.000 million of FY 2018 RDT&E was realigned from Nulka to SEWIP BLK 3 in order to prevent a stop work pending receipt of the FY 2018 Above Threshold Reprogramming (ATR)
                                             NULKA is a joint cooperative program between United States and Australia in full rate production.
                                             Successfully complete Decoy Launch Processor (DLP) technology refresh.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 19.922
                                                                 
                                                                     0.655
                                                                     2018-01
                                                                
                                                                 
                                                                     0.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.815
                                                                
                                                                 
                                                                     0.815
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 11.467
                                                                 
                                                                     2.058
                                                                     2017-11
                                                                
                                                                 
                                                                     2.551
                                                                     2018-12
                                                                
                                                                 
                                                                     1.854
                                                                
                                                                 
                                                                     1.854
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC Crane
                                                             IN
                                                             
                                                                 6.805
                                                                 
                                                                     0.858
                                                                     2017-11
                                                                
                                                                 
                                                                     0.204
                                                                     2018-12
                                                                
                                                                 
                                                                     1.927
                                                                
                                                                 
                                                                     1.927
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             ICI (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.121
                                                                 
                                                                     0.100
                                                                     2018-02
                                                                
                                                                 
                                                                     0.102
                                                                     2019-01
                                                                
                                                                 
                                                                     0.104
                                                                
                                                                 
                                                                     0.104
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.427
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             TMB (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.153
                                                                 
                                                                     0.210
                                                                     2018-02
                                                                
                                                                 
                                                                     0.102
                                                                     2019-01
                                                                
                                                                 
                                                                     0.104
                                                                
                                                                 
                                                                     0.104
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.569
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.095
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.306
                                                                     2018-12
                                                                
                                                                 
                                                                     0.276
                                                                
                                                                 
                                                                     0.276
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.977
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA Program Office Travel
                                                             Washington, DC
                                                             
                                                                 0.683
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604757N_2190_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2190
                                                     
                                                         
                                                             Effectiveness Studies, Engineering Studies, and Flyout Tactics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             DLP Tech Refresh
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3316
                                         Advanced Offboard EW
                                         
                                             120.922
                                             39.836
                                             64.694
                                             54.279
                                             54.279
                                             25.521
                                             10.226
                                             10.320
                                             10.516
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             3316 - The Advanced Offboard EW (AOEW) program is for the development of long duration off-board decoys integrated with onboard systems for EW coordination to counter identified EW gaps (additional details classified) in response to an urgent operational need from the Fleet that has been approved by the CNO for execution. Currently no counter to the threat exists. In FY12, the program began with a Rapid Response Effort (RRE) which was completed in FY 2014. The RRE consisted of the evaluation and integration of commercially available decoys. The Decoy Development Effort (DDE) consists of the development and evaluation of a long duration, active electronic offboard decoy system (payload) integrated on an existing flight vehicle (MH-60R/MH-60S), integration with ship and air systems, and a government software development effort to integrate AOEW into the Soft Kill Coordination System (SKCS) to gain maximum effectiveness from the decoy through coordination with an onboard system.

The DDE Preliminary Design contract was awarded Dec 2016 followed by a System Requirements Review (SRR)/System Functional Review (SFR) leading to a Preliminary Development Review (PDR) in FY 2017. The Engineering Manufacturing and Development (EMD) Option was awarded in Sep 2017. Following the arrival of Engineering Development Model (EDMs) the Factory Qualification Test (FQT) will be completed to support development testing and NAVAIR flight certification. Initial Operational Test & Evaluation (IOT&E) is planned in FY 2022 to support the Full Rate Production (FRP) decision in FY 2022.

Due largely to program funding reductions in FY17 and FY18, the program schedule for DDE testing and MH-60R/S flight certification has been revised. Completion of developmental and operational testing has been delayed from FY19 to FY20 and FY21 to FY22, respectively.
                                             
                                                 
                                                     AOEW - Decoy Development Effort (DDE) Government Engineering
                                                     
                                                         
                                                             16.501
                                                             0
                                                             - Conducted Gate 6
- Conducted Integrated Baseline Review (IBR) for Engineering Material and Development
- Continued interoperability analysis to ensure all system of systems are compatible
- Continued tactics analysis and development
- Continued integration of ship and air interfaces
- Continued SKCS development and integration specific to AOEW
- Continued development of Avionics Operating Program (AOP) to update MH-60R/S software necessary for AOEW decoy and Helicopter Integration
- Continued sustainment and training plan development
- Continued test and M&S plan development
- Supported the AOEW Decoy Critical Design Review (CDR)
- Conducted System of Systems CDR
- Continued support for M&S development for Electronic Warfare Test Bed (EWTB)
- Commenced Engineering Data Requirements Agreement Plan (EDRAP) Development. The Engineering Data Requirements Agreement Plan (EDRAP) is the requirements document for NAVAIR Flight Certification.   
- Continued NAVAIR MH-60R/S flight certification planning 
- Commenced installation planning
- Commenced integration planning of AOEW, MH-60R/S, Combat Management System (CMS), Common Data Link Management System (CDLMS), SKCS, Link-16, and AOP
                                                        
                                                    
                                                     
                                                         
                                                             25.509
                                                             0
                                                             - Commence MS-C planning and documentation preparation
- Conduct Integrated Logistics Assessment (ILA)
- Conduct Technology Readiness Assessment (TRA)
- Continue interoperability analysis to ensure all system of systems are compatible
- Continue tactics analysis and development
- Continue integration of ship and air interfaces
- Continue SKCS development specific to AOEW
- Continue development of Avionics Operating Program (AOP) to update MH-60R/S software necessary for AOEW decoy and Helicopter Integration
- Commence support of Trouble Report (TR) resolution for AOP software deliveries
- Continue integration planning and commence testing of AOEW, MH-60R/S, Combat Management System (CMS), Common Data Link Management System (CDLMS), SKCS, Link-16, and AOP
- Continue sustainment and training plan development
- Continue test and M&S plan development
- Continue support for M&S development for Electronic Warfare Test Bed (EWTB)
- Resume Surface Electronic Warfare Team Trainer (SEWTT) functionality development for the AOEW Decoy
- Support Factory Qualification Test (FQT) planning
- Commence support of DDE Test and Certification
- Support AOP PDR
- Support Developmental Test (DT) Assist planning
- Conduct technique verification
- Commence configuration management of Engineering Development Model (EDM) assets and baselines in support of programmatic needs
- Complete Engineering Data Requirements Agreement Plan (EDRAP) Development
- Commence NAVAIR MH-60R/S flight certification testing with mass models. Flight certification is required by NAVAIR to ensure Safety of Flight and to certify the interoperability between the MH-60R/S and the AOEW decoy. Flight certification tests include: Ground and Flight Jettison Test, Flight Test for Mission Performance / Spec Compliance Flight Test, Functional Software Test, and Decoy Fit and Egress Test
- Commence update of Capability Development Document (CDD)
- Conduct AEGIS integration planning to align program baselines
- Commence support for Production Readiness Review (PRR) planning
- Continue installation planning
- Commence battery certification
                                                        
                                                         
                                                             40.967
                                                             0
                                                        
                                                         
                                                             40.967
                                                             0
                                                             - Complete MS-C planning documentation preparation
- Conduct MS-C
- Continue interoperability analysis to ensure all system of systems are compatible
- Continue tactics analysis and development
- Continue integration of ship and air interfaces
- Continue SKCS development specific to AOEW
- Complete development of AOP to update MH-60R/S software necessary for AOEW decoy and Helicopter Integration
- Continue support of Trouble Report (TR) resolution for AOP software deliveries
- Complete integration planning and continue testing of AOEW MH-60R/S, CMS, CDLMS, SKCS, Link-16 and AOP
- Continue sustainment and training plan development
- Commence identification of and update of test assets needed to support Operational Testing
- Continue test and M&S development for EWTB
- Continue SEWTT functionality development for the AOEW Decoy
- Support FQT
- Continue support of DDE Test and Certification
- Support DT Assist
- Continue technique verification
- Continue configuration management of Engineering Development Model (EDM) assets and baselines in support of programmatic needs
- Continue NAVAIR MH-60R/S flight certification testing of EDMs. Flight certification is required by NAVAIR to ensure Safety of Flight and to certify the interoperability between the MH-60R/S and the AOEW decoy. Flight certification tests include: Ground and Flight Jettison, Flight Test for Mission Performance / Spec Compliance Flight Test, Functional Software Test, and Decoy Fit and Egress Test
- Complete updates to CDD
- Support Production Readiness Review (PRR)
- Continue installation planning
- Support LRIP production
- Support and conduct Environmental/Electro Magnetic Interference (EMI) testing
- Complete battery certification
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in Government Engineering funding in FY20 is due to completion of test planning and the start of extensive Government developmental testing and Hardware/Software integration EDMs 1 through 4 in FY20.
                                                    
                                                
                                                 
                                                     AOEW - Decoy Development Effort (DDE) Development
                                                     
                                                         
                                                             23.335
                                                             0
                                                             - Continued E&MD
- Commenced Engineering Development Model (EDM) Hardware and Software development and integration
- Supported Integrated Baseline Review (IBR) for E&MD 
- Supported System of Systems Critical Design Review (CDR)
- Supported integration planning of AOEW, MH-60R/S, CMS, CDLMS, SKCS, Link-16, and AOP
- Developed and delivered AOEW emulators	
- Developed AOEW Technique Generator  	
- Conducted Critical Design Review (CDR)	
- Commenced assembly of AOEW mass models for NAVAIR testing	
- Commenced MH-60R/S helicopter software development
- Procured material for mass models 1 through 7
- Supported AOP to update MH-60R/S software necessary for AOEW decoy and Helicopter Integration
- Supported NAVAIR flight certification planning. Flight certification is required by NAVAIR to ensure Safety of Flight and to certify the interoperability between the MH-60R/S and the AOEW decoy.  Flight certification tests include: Ground and Flight Jettison Test, Flight Test for Mission Performance / Spec Compliance Flight Test, Functional Software Test, and Decoy Fit and Egress Test
                                                        
                                                    
                                                     
                                                         
                                                             39.185
                                                             0
                                                             - Continue E&MD
- Continue EDM Hardware and Software development and integration
- Procure material for EDMs 1 through 4
- Commence assembly of EDMs 1 through 4
- Commence planning of Factory Qualification Test (FQT) of EDM 1
- Commence planning for Developmental Test (DT) Assist on EDM 1
- Commence planning of Factory Acceptance Test (FAT) on EDMs 2 through 4
- Continue to support integration planning and testing of AOEW, MH-60R/S, CMS, CDLMS, SKCS, Link-16, and AOP
- Support NAVAIR flight certification testing. Flight certification is required by NAVAIR to ensure Safety of Flight and to certify the interoperability between the MH-60R/S and the AOEW decoy 
- Commence Production Readiness Review (PRR) planning
- Complete assembly and commence delivery of AOEW mass models 1 through 7 for NAVAIR testing	
- Continue to support AOP to update MH-60R/S software necessary for AOEW decoy and Helicopter Integration
- Commence planning of Environmental/Electro Magnetic Interference (EMI) Testing
- Support battery certification
- Complete development and deliver AOEW Technique Generator
                                                        
                                                         
                                                             13.312
                                                             0
                                                        
                                                         
                                                             13.312
                                                             0
                                                             - Continue E&MD
- Complete EDM Hardware and Software development and integration
- Conduct FQT on EDM 1
- Conduct DT Assist on EDM 1
- Conduct FAT on EDMs 2 through 4
- Continue to support integration planning and testing of AOEW, MH-60R/S, CMS, CDLMS, SKCS, Link-16, and AOP
- Complete delivery of AOEW EDMs 1 through 4
- Procure material for EDMs 5 and 6
- Commence assembly of EDMs 5 and 6
- Continue to support NAVAIR flight certification testing. Flight certification is required by NAVAIR to ensure Safety of Flight and to certify the interoperability between the MH-60R/S and AOEW decoy
- Complete planning and conduct PRR
- Continue to support AOP to update MH-60R and MH-60S software necessary for AOEW decoy and Helicopter integration
- Conduct Environmental/EMI Testing
- Continue to support battery certification
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in funding from FY 2019 to FY 2020 is primarily due to procurement of fewer EDMs.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5530
                                                     Anti-ship Missile Decoy System
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         6.071
                                                         25.806
                                                         25.397
                                                         25.818
                                                         0.000
                                                         83.092
                                                    
                                                
                                            
                                             OPN Controls reflect the following Line Item 5530 Project Unit (PU) under the 'ANTI-SHIP MISSILE DECOY SYSTEM' program: VV500.
                                             The AOEW DDE decoy is being competitively contracted and developed, and builds on technologies and concepts currently in development by ONR.
                                             Achieve Milestone (MS) C
Conduct Initial Operational Test and Evaluation (IOT&E)
Conduct Developmental Test (DT) Assist
Conduct DDE Test and Certification
Conduct Full Rate Production (FRP)/Decision Review (DR)
Conduct MH-60R/S Flight Certification
Define Autonomous Flight Vehicle Requirements 
Conduct Follow-on Operational Test and Evaluation (FOT&E)
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Concept Analysis and Integration Assessment
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 11.707
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.667
                                                                
                                                                 
                                                                     1.667
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Concept Analysis and Technology Studies
                                                             WR
                                                             MIT-LL
                                                             Boston, MA
                                                             
                                                                 4.857
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Concept Development and Technology Studies
                                                             WR
                                                             NRL
                                                             Washington, D.C.
                                                             
                                                                 25.856
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technology Development and Systems Requirements
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 13.974
                                                                 
                                                                     0.621
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.333
                                                                
                                                                 
                                                                     4.333
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDE Avionics Development
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 3.193
                                                                 
                                                                     1.996
                                                                     2017-11
                                                                
                                                                 
                                                                     5.565
                                                                     2018-12
                                                                
                                                                 
                                                                     6.893
                                                                
                                                                 
                                                                     6.893
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DDE Preliminary Design/E&MD
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Syracuse, NY
                                                             
                                                                 9.013
                                                                 
                                                                     23.335
                                                                     2017-11
                                                                
                                                                 
                                                                     39.185
                                                                     2018-10
                                                                
                                                                 
                                                                     13.312
                                                                
                                                                 
                                                                     13.312
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ship Integration
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.952
                                                                 
                                                                     0.023
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.975
                                                            
                                                        
                                                         
                                                             Ship Integration
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.534
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.534
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Development Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 9.209
                                                                 
                                                                     3.944
                                                                     2017-11
                                                                
                                                                 
                                                                     5.334
                                                                     2018-12
                                                                
                                                                 
                                                                     3.748
                                                                
                                                                 
                                                                     3.748
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Development and Engineering Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 9.110
                                                                 
                                                                     2.409
                                                                     2017-11
                                                                
                                                                 
                                                                     2.090
                                                                     2018-12
                                                                
                                                                 
                                                                     2.509
                                                                
                                                                 
                                                                     2.509
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 11.395
                                                                 
                                                                     1.958
                                                                     2017-11
                                                                
                                                                 
                                                                     3.254
                                                                     2018-11
                                                                
                                                                 
                                                                     1.919
                                                                
                                                                 
                                                                     1.919
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistics/Training
                                                             SS
                                                             CPFF
                                                             EWA
                                                             Fairmont, WV
                                                             
                                                                 0.767
                                                                 
                                                                     0.099
                                                                     2018-08
                                                                
                                                                 
                                                                     0.730
                                                                     2019-01
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.696
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC Carderock
                                                             Bethesda, MD
                                                             
                                                                 0.768
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.440
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 3.743
                                                                 
                                                                     2.079
                                                                     2017-11
                                                                
                                                                 
                                                                     2.158
                                                                     2019-01
                                                                
                                                                 
                                                                     1.646
                                                                
                                                                 
                                                                     1.646
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Development Support
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 3.353
                                                                 
                                                                     1.317
                                                                     2017-11
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     1.889
                                                                
                                                                 
                                                                     1.889
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support
                                                             WR
                                                             MIT-LL
                                                             Boston, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.034
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.034
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             DISA
                                                             Pensacola, FL
                                                             
                                                                 0.055
                                                                 
                                                                     0.140
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.195
                                                            
                                                        
                                                         
                                                             Installation Support
                                                             WR
                                                             Supship
                                                             Bath, ME
                                                             
                                                                 0.000
                                                                 
                                                                     0.005
                                                                     2019-01
                                                                
                                                                 
                                                                     0.153
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.158
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test Planning and Development Testing
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 4.148
                                                                 
                                                                     0.239
                                                                     2017-11
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Planning and Development Testing
                                                             WR
                                                             NSWC/Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 3.213
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.876
                                                                
                                                                 
                                                                     5.876
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Planning and Development Testing
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 1.239
                                                                 
                                                                     0.147
                                                                     2017-11
                                                                
                                                                 
                                                                     0.055
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Planning and Development Testing
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.489
                                                                 
                                                                     0.606
                                                                     2017-11
                                                                
                                                                 
                                                                     3.309
                                                                     2018-12
                                                                
                                                                 
                                                                     7.110
                                                                
                                                                 
                                                                     7.110
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Planning and Development Testing
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.599
                                                                 
                                                                     0.075
                                                                     2018-01
                                                                
                                                                 
                                                                     0.305
                                                                     2018-12
                                                                
                                                                 
                                                                     0.495
                                                                
                                                                 
                                                                     0.495
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             CACI (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.858
                                                                 
                                                                     0.312
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.456
                                                                
                                                                 
                                                                     0.456
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.626
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.821
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.418
                                                                
                                                                 
                                                                     1.418
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.239
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             TMB (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 1.403
                                                                 
                                                                     0.290
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.821
                                                                
                                                                 
                                                                     0.821
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.514
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             STRATEGIC INSIGHT (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.041
                                                                 
                                                                     0.017
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.017
                                                                
                                                                 
                                                                     0.017
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NSWC Indian Head
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA Program Office Travel
                                                             Washington, DC
                                                             
                                                                 0.159
                                                                 
                                                                     0.040
                                                                     2018-01
                                                                
                                                                 
                                                                     0.032
                                                                     2018-12
                                                                
                                                                 
                                                                     0.070
                                                                
                                                                 
                                                                     0.070
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604757N_3316_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3316
                                                     
                                                         
                                                             DDE / E&MD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Critical Design Review (CDR)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DDE Test and Certification
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MH60-R/S Flight Certification
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Test (DT) Assist
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestone (MS) C / LRIP DR
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Autonomous Flight Vehicle Requirements Definition
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) / Decision Review (DR)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Follow-On Operational Test and Evaluation (FOT&E)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3321
                                         SEWIP Block 3
                                         
                                             250.277
                                             76.313
                                             35.877
                                             22.129
                                             22.129
                                             22.893
                                             6.906
                                             6.955
                                             7.087
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             SEWIP Block 3 is developing an Electronic Attack (EA) capability improvement required for the AN/SLQ-32(V) system to keep pace with the threat.  SEWIP Block 3 will provide the AN/SLQ-32(V)7 system for all surface ships (CVN, DDG, LHD) outfitted with the active variant of the AN/SLQ-32, mainly the (V)3 and (V)4, as well as select new construction platforms.  

The SEWIP Block 3 Acquisition leverages technology developed under the Office of Naval Research's (ONR) Integrated Topside (InTop) Science and Technology (S&T) effort.  SEWIP Block 3 will continue to expand the integrated shipboard combat system by providing a new integrated EA transmitter, array, and associated EA techniques.  The AN/SLQ-32(V)7 integrates the new EA countermeasure (SEWIP Block 3) with the AN/SLQ-32(V)6.  The AN/SLQ-32(V)6 includes an Electronic Support(ES) receiver (SEWIP Block 2), a High Gain High Sensitivity (HGHS) receiver (SEWIP Block 1B3), a Specific Emitter Identifier (SEI) receiver (SEWIP Block 1B2), display console, and backend electronics.  SEWIP Block 3 includes a government software development and integration effort for a SoftKill Coordinator (SKC) to manage EA engagements.  SEWIP Block 3 is developing an Electronic Warfare Test Bed (EWTB) to validate system performance.
                                             
                                                 
                                                     SEWIP Block 3 Government Engineering
                                                     
                                                         
                                                             3.955
                                                             0
                                                             - Continued supporting Engineering Development Model (EDM) hardware and software development and integration.
- Commenced preparations to conduct Milestone C.
- Commenced support of Formal Qualification Testing (FQT).
- Commenced support of hardware Design Verification tests (DVT).
- Conducted DT Assist.
- Commenced test planning for Initial Operational Test & Evaluation (IOT&E).
- Continued implementation of Wallops Island test facilities and improvements (includes power handling upgrades, cooling infrastructure, antenna mounting platform, cabling, connections, security fencing).
- Continued the EWTB model development and verification/validation of model performance.
- Continued integrated topside design activities with DDGs.
- Commenced planning and development of training curriculum.
- Supported platform integration activities to ensure compatibility with AEGIS Combat Systems.
- Supported SKC software integration for EA functionality builds (2-7).

FY 2018 Government Engineering funding decreased since PB 2019 based on refinement of FY 2018 estimates and to cover increased SEWIP Block 3 development cost.
                                                        
                                                    
                                                     
                                                         
                                                             9.493
                                                             0
                                                             - Continue supporting Engineering Development Model (EDM) hardware and software development and integration.
- Continue to support of Formal Qualification Testing (FQT).
- Continue Electronic Warfare Test Bed (EWTB) model development and verification/validation of model performance.
- Continue integrated topside design activities with DDGs. Resume platform integration studies for large deck installations (CVN/LHDs).
- Continue test planning for Initial Operational Test & Evaluation (IOT&E).
- Continue planning & development of training curriculum.
- Continue to support platform integration activities to ensure compatibility with Aegis Combat Systems. Resume integration studies for SSDS Combat Systems.
- Continue to support SKC integration with EA functionality builds.
- Support Production Readiness Review (PRR).

FY 2019 Government Engineering funding increased due to the planning and support of FQT.
                                                        
                                                         
                                                             11.447
                                                             0
                                                        
                                                         
                                                             11.447
                                                             0
                                                             - Complete supporting Engineering Development Model (EDM) hardware and software development and integration; accept EDM.
- Complete support of FQT.
- Commence support of Land Based test events at Wallops.
- Continue EWTB model development and verification/validation of model performance.
- Continue integrated topside design activities with DDG, CVN, LHD.
- Continue test planning for IOT&E.
- Continue planning & development of training curriculum.
- Continue to support platform integration activities to ensure compatibility with Aegis and SSDS Combat Systems.
- Support System Verification Review/Functional Configuration Audit (SVR/FCA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - Increase in FY 2020 is due to the planning and conduct of Government testing of the Engineering Development Model (EDM) at Wallops Land Based Test (LBT) facility.
                                                    
                                                
                                                 
                                                     SEWIP Block 3 Development
                                                     
                                                         
                                                             72.358
                                                             0
                                                             - Continued EDM hardware and software development and integration.
- Commenced FQT test planning.
- Supported DT Assist and commenced hardware DVTs.
- Continued integrated topside design activities with DDGs.
- Continued support for model and simulation development for EWTB.
- Continued platform integration activities to ensure compatibility with AEGIS Combat Systems.

FY 2018 SEWIP Block 3 Development funding increased since PB 2019 due to additional effort for system design (antenna, cooling and power) and higher than anticipated material cost.
                                                        
                                                    
                                                     
                                                         
                                                             26.384
                                                             0
                                                             - Continue EDM hardware and software development and integration.
- Commence FQT.
- Continue support for model and simulation development for EWTB.
- Continue integrated topside design activities with DDGs.
- Continue platform integration activities to ensure compatibility with Aegis Combat Systems.
- Conduct PRR.
- Commence Surface Electronic Warfare Team Trainer (SEWTT) EA functionality development for AN/SLQ-32(V).

- Decrease in FY 2019 since PB 2019 is due to ramp down of E&MD activities towards completion in Q2 FY 2020.
                                                        
                                                         
                                                             10.682
                                                             0
                                                        
                                                         
                                                             10.682
                                                             0
                                                             - Complete EDM hardware and software development and integration.
- Complete FQT
- Commence support Land Based test events at Wallops.
- Continue support for model and simulation development for EWTB.
- Complete integrated topside design activities with DDGs.
- Complete platform integration activities to ensure compatibility with Aegis Combat Systems.
- Complete Surface Electronic Warfare Team Trainer (SEWTT) EA functionality development for AN/SLQ-32(V).
- Conduct SVR/FCA.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - Decrease in FY 2020 is due to the completion of E&MD.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2312
                                                     AN/SLQ-32
                                                     
                                                         233.237
                                                         366.147
                                                         420.154
                                                         420.154
                                                         546.922
                                                         415.784
                                                         399.808
                                                         347.341
                                                         2359.812
                                                         6108.679
                                                    
                                                
                                            
                                             SEWIP will develop block upgrades to SLQ-32 based on integrating technology advances and adding functional capabilities in an incremental fashion. Each block and sub-block will be developed and contracted in an individual yet coordinated and overlapping fashion. Specifically, SEWIP Block 3 involves the transitioning and leveraging of work performed under the Integrated Topside (INTOP) program sponsored by ONR, which focused on designing/architecting an integrated Electronic Attack (EA), Information Operations (IO), and Line of Site (LOS) Comms system for Naval Surface Platforms.
                                             Complete Engineering & Manufacturing Development (E&MD).
Complete DT Assist.
Complete Production Readiness Review (PRR).
Achieve Block 3 MS C / Low Rate Initial Production (LRIP) Decision Review (DR).
Complete Formal Qualification Test (FQT).
Complete TECHEVAL.
Complete Initial Operational Test & Evaluation (IOT&E).
Achieve Block 3 Full Rate Production (FRP) DR.
Complete Follow-on Operational Test & Evaluation (FOT&E).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY18 system development increase due to antenna design complexity and higher volume and cost of materials than originally planned.
                                                     
                                                         
                                                             Block 3 SEWTT Development
                                                             SS
                                                             CPFF
                                                             EWA-GSI
                                                             Fairmont, WV
                                                             
                                                                 1.619
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Preliminary Design/E&MD
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             Baltimore, MD
                                                             
                                                                 138.539
                                                                 
                                                                     72.358
                                                                     2017-10
                                                                
                                                                 
                                                                     26.384
                                                                     2018-10
                                                                
                                                                 
                                                                     10.582
                                                                
                                                                 
                                                                     10.582
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Block 3 Integrated Logistics Support
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 9.552
                                                                 
                                                                     0.146
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.419
                                                                
                                                                 
                                                                     0.419
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Integrated Logistics Support
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.023
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.023
                                                            
                                                        
                                                         
                                                             Block 3 Government Engineering Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 22.082
                                                                 
                                                                     0.371
                                                                     2017-11
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.468
                                                                
                                                                 
                                                                     0.468
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Government Engineering Support
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 7.982
                                                                 
                                                                     0.347
                                                                     2017-11
                                                                
                                                                 
                                                                     0.586
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Government Engineering Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 19.877
                                                                 
                                                                     1.361
                                                                     2017-11
                                                                
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     1.526
                                                                
                                                                 
                                                                     1.526
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Government Engineering Support
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 23.958
                                                                 
                                                                     0.582
                                                                     2018-03
                                                                
                                                                 
                                                                     1.196
                                                                     2018-12
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Government Engineering Support
                                                             WR
                                                             MIT-LL
                                                             Cambridge, MA
                                                             
                                                                 4.794
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Feasibility Studies
                                                             WR
                                                             BIW
                                                             Bath, ME
                                                             
                                                                 0.510
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.510
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             Norfolk Naval Shipyard (NNSY)
                                                             Norfolk, VA
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             SUPSHIP Gulf Coast
                                                             Pascagoula, MS
                                                             
                                                                 0.062
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.062
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             NSWC Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 0.139
                                                                 
                                                                     0.073
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.212
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             NAVSEA 05 (Alion)
                                                             Washington, DC
                                                             
                                                                 0.297
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.297
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             NAVSEA 05 (CSRA)
                                                             Washington, DC
                                                             
                                                                 0.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.149
                                                            
                                                        
                                                         
                                                             Block 3 Platform Integration Studies
                                                             WR
                                                             Lockheed Martin
                                                             Moorstown, NJ
                                                             
                                                                 0.202
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.202
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 4.194
                                                                 
                                                                     0.135
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     2.250
                                                                
                                                                 
                                                                     2.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 2.591
                                                                 
                                                                     0.012
                                                                     2018-03
                                                                
                                                                 
                                                                     0.348
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 10.008
                                                                 
                                                                     0.141
                                                                     2017-11
                                                                
                                                                 
                                                                     1.122
                                                                     2018-12
                                                                
                                                                 
                                                                     2.233
                                                                
                                                                 
                                                                     2.233
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             SS
                                                             CPFF
                                                             APL
                                                             Laurel, MD
                                                             
                                                                 0.749
                                                                 
                                                                     0.023
                                                                     2017-11
                                                                
                                                                 
                                                                     0.665
                                                                     2019-01
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.176
                                                                 
                                                                     0.091
                                                                     2018-08
                                                                
                                                                 
                                                                     0.257
                                                                     2018-12
                                                                
                                                                 
                                                                     0.337
                                                                
                                                                 
                                                                     0.337
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Test Planning/T&E Events
                                                             WR
                                                             Surface Combat Systems Center
                                                             Wallops Island, VA
                                                             
                                                                 0.356
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.186
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAVFAC
                                                             WR
                                                             NAVFAC Mid-Atlantic
                                                             Norfolk, VA
                                                             
                                                                 0.167
                                                                 
                                                                     0.523
                                                                     2018-06
                                                                
                                                                 
                                                                     0.415
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Block 3 Program Management Support
                                                             C
                                                             CPIF
                                                             TMB (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 1.391
                                                                 
                                                                     0.040
                                                                     2018-10
                                                                
                                                                 
                                                                     0.086
                                                                     2019-01
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Program Management Support
                                                             C
                                                             CPIF
                                                             CACI (SEAPORT)
                                                             Washington, DC
                                                             
                                                                 0.422
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.127
                                                                     2019-01
                                                                
                                                                 
                                                                     0.099
                                                                
                                                                 
                                                                     0.099
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Program Management Support
                                                             C
                                                             CPIF
                                                             SPA
                                                             Washington, DC
                                                             
                                                                 0.074
                                                                 
                                                                     0.072
                                                                     2018-10
                                                                
                                                                 
                                                                     0.055
                                                                     2018-12
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Block 3 Travel
                                                             WR
                                                             NAVSEA Program Office
                                                             Washington, DC
                                                             
                                                                 0.347
                                                                 
                                                                     0.015
                                                                     2018-03
                                                                
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604757N_3321_DOT_L24_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3321.L24
                                                     
                                                         
                                                             Block 3 Engineering and Manufacturing Development (E&MD)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EW Testbed
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test Asset Development and Procurement
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             IT-FQT
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DT Assist
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Block 3 MS C/LRIP DR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IT-DT
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Block 3 TECHEVAL and IOT&E
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Block 3 FRP DR
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Block 3 FOT&E
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3430
                                         SEWIP Block 4
                                         1
                                         
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             41.600
                                             40.100
                                             30.000
                                             19.300
                                             Continuing
                                             Continuing
                                        
                                         
                                             3430 - SEWIP Block 4 will provide EO/IR, ES and EA capability required for US Navy ships to keep pace with the threat. SEWIP Block 4 will provide a common EO/IR surveillance and countermeasure capability to all surface combatants and non-combatants outfitted with SEWIP variants AN/SLQ-32(V)6 and (V)7 as well as select new construction platforms.
                                        
                                    
                                
                            
                             
                                 0604761N
                                 Intelligence Engineering
                                 146
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     11.082
                                     44.855
                                     25.965
                                     26.710
                                     26.710
                                     28.917
                                     29.269
                                     29.334
                                     29.919
                                     Continuing
                                     Continuing
                                
                                 The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                 
                                     
                                         34.855
                                         29.715
                                         27.980
                                         27.980
                                    
                                     
                                         44.855
                                         25.965
                                         26.710
                                         26.710
                                    
                                     
                                         10.000
                                         -3.750
                                         -1.270
                                         -1.270
                                    
                                     
                                         
                                             -3.750
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.273
                                                     -1.273
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.003
                                                     0.003
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                
                                 
                                     
                                         3103
                                         Intelligence Engineering
                                         
                                             11.082
                                             6.355
                                             3.626
                                             3.969
                                             3.969
                                             4.440
                                             4.599
                                             4.595
                                             4.687
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             
                                                 
                                                     Intelligence Engineering
                                                     
                                                         
                                                             6.355
                                                             0
                                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             3.626
                                                             0
                                                             The details of this program element and decrease impact are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                         
                                                             3.969
                                                             0
                                                        
                                                         
                                                             3.969
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                    
                                                
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 11.082
                                                                 
                                                                     6.355
                                                                     2018-03
                                                                
                                                                 
                                                                     3.626
                                                                     2019-03
                                                                
                                                                 
                                                                     3.969
                                                                
                                                                 
                                                                     3.969
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3103
                                                     
                                                         
                                                             Schedule Detail (place holder)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3419
                                         Technical Algorithm Development
                                         
                                             0.000
                                             19.400
                                             15.698
                                             17.016
                                             17.016
                                             18.745
                                             18.928
                                             18.881
                                             19.257
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             
                                                 
                                                     Technical Algorithm Development
                                                     
                                                         
                                                             19.400
                                                             0
                                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             15.698
                                                             0
                                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                         
                                                             17.016
                                                             0
                                                        
                                                         
                                                             17.016
                                                             0
                                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Classified program
                                                    
                                                
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Classified Project
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     19.400
                                                                     2017-12
                                                                
                                                                 
                                                                     15.698
                                                                     2018-12
                                                                
                                                                 
                                                                     17.016
                                                                
                                                                 
                                                                     17.016
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3419
                                                     
                                                         
                                                             Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3421
                                         Non-Kinetic Countermeasure Support
                                         
                                             0.000
                                             9.100
                                             6.641
                                             5.725
                                             5.725
                                             5.732
                                             5.742
                                             5.858
                                             5.975
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             9.100
                                                             0
                                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             6.641
                                                             0
                                                             The details of this program element and decrease impact are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                                        
                                                         
                                                             5.725
                                                             0
                                                        
                                                         
                                                             5.725
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Planned decrease by CAPE of $2M, additional OSD & DoN PIEE decreases applied.
                                                    
                                                
                                            
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                             The details of this program element are classified SECRET//NOFORN and are submitted annually to Congress in the classified budget justification books.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Classified Project
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     9.100
                                                                     2017-10
                                                                
                                                                 
                                                                     6.641
                                                                     2018-10
                                                                
                                                                 
                                                                     5.725
                                                                
                                                                 
                                                                     5.725
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3421
                                                     
                                                         
                                                             Schedule Detail (place holder)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             One year Congressional Add. Consolidates AMRS and Sea Vision into unclassified SeaLink Advances Analysis.
                                             
                                                 
                                                     Maritime Port Security Technology Integration
                                                     
                                                         10.000
                                                         N/A
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             S2A Development
                                                             C
                                                             CPFF
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     10.000
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Schedule Detail - S2A Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604771N
                                 Medical Development
                                 147
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     150.929
                                     36.392
                                     38.095
                                     8.181
                                     8.181
                                     9.020
                                     9.249
                                     9.478
                                     9.668
                                     Continuing
                                     Continuing
                                
                                 The purpose of this program is to develop biomedical equipment and related techniques to reduce morbidity; to enhance the logistic feasibility of modern medical care for combat casualties; to sustain casualties for evacuation to fixed medical facilities for definitive care; and to ensure that personnel are medically qualified for military duty.  Each work unit undertaken in this project has a military requirement.  Efforts are justified based upon military payoff and cost benefit.  There is a strong potential for dual use, technology transfer, and biotechnology firm/industry participation in the projects.
                                 
                                     
                                         9.353
                                         8.095
                                         8.214
                                         8.214
                                    
                                     
                                         36.392
                                         38.095
                                         8.181
                                         8.181
                                    
                                     
                                         27.039
                                         30.000
                                         -0.033
                                         -0.033
                                    
                                     
                                         
                                             30.000
                                        
                                         
                                             -0.961
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.033
                                                     -0.033
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     28.000
                                                
                                            
                                        
                                    
                                
                                 
                                     
                                         0933
                                         Medical/Dental Equipment Dev
                                         
                                             18.628
                                             9.353
                                             8.095
                                             8.181
                                             8.181
                                             9.020
                                             9.249
                                             9.478
                                             9.668
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The purpose of this program is to develop biomedical equipment and related techniques to reduce morbidity; to enhance the logistic feasibility of modern medical care for combat casualties; to sustain casualties for evacuation to fixed medical facilities for definitive care; and to ensure that personnel are medically qualified for military duty. Each work unit undertaken in this project has a military requirement. Efforts are justified based upon military payoff and cost benefit. There is a strong potential for dual use, technology transfer, and biotechnology firms/industry participation in the projects.
                                             
                                                 
                                                     Medical/Dental Equipment Development
                                                     
                                                         
                                                             9.353
                                                             0
                                                             -Continued system development and validation of manufacturing support for military relevant Malaria vaccine regimen production scale up.
-Continued validation of Individual Fatigue-Based Scheduling and Countermeasure System that predicts, prevents, detects, and mitigates periods of high risk associated with fatigue. Individualized performance risk will be predicted and prevented by providing individual fatigue optimized schedules and mitigation strategies.  Transitioned fatigue optimization software module for evaluation for use in Virginia Class Submarines.
-Continued fatigue mitigation and validation of scheduling tools to include validation of an alternative watchstanding schedule on Naval Surface Combatants.
-Continued development of future capability products and technologies for management of moderate to severe hemorrhage.
-Completed Naval Expeditionary Health Service Support: Effects of High Deck Accelerations on Surgical Tasks at Sea -Phase III Study.  
-Continued joint development projects with MARCORSYSCOM acquisition for medical products and equipment; completed evaluation of two candidate patient warming systems for expeditionary use.
-Continued to support phage therapy to combat antibiotic resistant bacterial infections.
-Continued support for mitigating adverse physiological episodes to enhance safety and warfighter readiness in tactical aircraft.
-Initiated Human Performance/Crew Endurance effort: Enhancing Decision-Making under Stress. 
-Initiated Human Performance/Crew Endurance effort: Controlled Light Exposure and Fatigue Mitigation.
-Initiated innovative medical technologies and enhanced medical logistics: Autonomous system for field delivery of critical medical supplies.
-Initiated cabin-pressure/decompression sickness (DCS) test and evaluation capability.
-Initiated clinical trial evaluation of rapid pharmaceutical intervention for the prevention of motion sickness in dynamic military environments.
                                                        
                                                    
                                                     
                                                         
                                                             8.095
                                                             0
                                                             -Complete system development and validation of manufacturing support for military relevant Malaria vaccine regimen production scale up.
-Continue Individual Fatigue-Based Scheduling and Countermeasure System that predicts, prevents, detects, and mitigates periods of high risk associated with fatigue.
-Continue fatigue mitigation and validation of scheduling tools to include validation of an alternative watchstanding schedule on Naval Surface Combatants.
-Complete development of future capability products and technologies for management of moderate to severe hemorrhage.
-Continue joint development projects with MARCORSYSCOM acquisition for medical products and equipment.
-Complete support for phage therapy to combat antibiotic resistant bacterial infections.
-Complete support for mitigating adverse physiological episodes to enhance safety and warfighter readiness in tactical aircraft.
-Complete Human Performance/Crew Endurance effort: Enhancing Decision-Making under Stress.
-Continue Human Performance/Crew Endurance effort: Controlled Light Exposure and Fatigue Mitigation.
-Initiate innovative medical technologies; enhanced medical logistics.  Primary focus includes enhancing: 1) Casualty treatment capabilities while reducing the overall logistics burden; 2) Medical logistics capability; and 3) Enroute care, patient transport and trauma care systems associated with the time distance continuum in a sea base environment.
-Continue innovative medical technologies and enhanced medical logistics:  Autonomous system for field delivery of critical medical supplies.
-Continue cabin-pressure/decompression sickness (DCS) test and evaluation capability.
-Continue clinical trial evaluation of rapid pharmaceutical intervention for the prevention of motion sickness in dynamic military environments.
-Initiate evaluation of physiological monitoring sensor system in relevant military environments.
-Initiate Human Performance/Crew Endurance effort: Navy specific Stress Inoculation Study.
-Initiate medical wargaming to evaluate Distributed Maritime Operations (DMO) and support of Future Fleet Architecture.
                                                        
                                                         
                                                             8.181
                                                             0
                                                        
                                                         
                                                             8.181
                                                             0
                                                             -Complete Individual Fatigue-Based Scheduling and Countermeasure System that predicts, prevents, detects, and mitigates periods of high risk associated with fatigue.
-Continue fatigue mitigation and validation of scheduling tools to include validation of an alternative watchstanding schedule on Naval Surface Combatants.
-Continue joint development projects with MARCORSYSCOM acquisition for medical products and equipment.
-Continue Human Performance/Crew Endurance effort: Controlled Light Exposure and Fatigue Mitigation.
-Continue innovative medical technologies; enhanced medical logistics.  Primary focus includes enhancing:  1) Casualty treatment capabilities while reducing the overall logistics burden; 2) Medical logistics capability; and 3) Enroute care, patient transport and trauma care systems associated with the time distance continuum in a sea base environment.
-Continue innovative medical technologies and enhanced medical logistics: Autonomous system for field delivery of critical medical supplies.
-Continue cabin-pressure/decompression sickness (DCS) test and evaluation capability.
-Complete clinical trial evaluation of rapid pharmaceutical intervention for the prevention of motion sickness in dynamic military environments.
-Continue evaluation of physiological monitoring sensor system in relevant military environments.
-Continue Human Performance/Crew Endurance effort: Navy specific Stress Inoculation Study.
-Complete medical wargaming to evaluate Distributed Maritime Operations (DMO) and support of Future Fleet Architecture.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The acquisition strategy for product lines and products in the Medical Development Program is designed and implemented consistent with the purpose of the particular product and with the nature and size of the investment. The Medical Development Program has a Memorandum of Agreement with the Marine Corps Systems Command (Family of Field Medical Equipment) for co-development of products for procurement by the USMC. The acquisition strategy for products involves direct partnership with the acquisition and procurement professionals at Marine Corps Systems Command.  

The major Product Areas in the Medical Development Program are: 1) Equipment, 2) Pharmaceuticals/Biologics, and 3) Operational Knowledge/Concepts. The primary Program Areas of Interest are: 1) Optimize health, performance, and resilience of the ready and forward operating forces; 2) Enhance medical logistics; 3) Reduce mortality and morbidity from battlefield and mission-related injuries in support of Navy Health Services Support in Terrestrial, Maritime Surface, Submarine, and Aviation Operations and USMC in Expeditionary Operations.  

For Product Areas 1 and 2, there are two primary acquisition strategies. The first is to test and evaluate for Naval application commercially-developed medical product or candidates in managed trials with the ultimate goal of Food and Drug Administration (FDA) approval, where appropriate. Partnerships with commercial developers promotes developing products of military interest for procurement by the Operating Forces. A second benefit of this strategy is that products are made available across the DoD, Federal Government, and commercial market, thus reducing overall procurement costs. During development, DoD end users are included in the process to the extent possible. The second strategy is to drive a collaborative development process with larger DoD program investments. Navy and Marine Corps needs can be met at lower service cost. This process involves developing in-house or industrial prototypes in government-managed programs to meet Naval needs while meeting regulatory requirements for production and fielding.  Both tactics promote development of procurement plans that align product availability with Service integration strategies. 

The Third Product Area (Knowledge/Concepts) is focused on the introduction of technologies, techniques, and procedures that enhance medical practice and standards of care for effective delivery of health care and casualty care in the Naval operating environment.  These primarily require early involvement of the senior leadership of military medicine, in that the end product of the program is modification of concepts of operations, policy, and/or doctrine.  These acquisitions can impact the care and performance of Sailors and Marines.  Medical Development Program examples include Navy Crew Endurance Handbook and associated implementation tools.
                                             Successful completion of Milestones/Demonstration Events for individualized project/product roadmap, on time and on budget.  Ensuring dependencies across multiple efforts are maintained on schedule are primary metrics.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Malaria Vaccine
                                                             SS
                                                             CR
                                                             Sanaria, Inc.
                                                             Rockville, MD
                                                             
                                                                 7.084
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.084
                                                            
                                                        
                                                         
                                                             Malaria Vaccine
                                                             C
                                                             FFP
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.133
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.133
                                                            
                                                        
                                                         
                                                             Human Factors Individualized Fatigue Based Scheduling
                                                             Allot
                                                             Naval Submarine Medical Research Laboratory
                                                             Groton, CT
                                                             
                                                                 1.641
                                                                 
                                                                     0.425
                                                                     2018-03
                                                                
                                                                 
                                                                     0.429
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.495
                                                            
                                                        
                                                         
                                                             Fatigue Based Scheduling
                                                             WR
                                                             Naval Post Graduate School
                                                             Monterey, CA
                                                             
                                                                 1.324
                                                                 
                                                                     0.390
                                                                     2017-12
                                                                
                                                                 
                                                                     0.303
                                                                     2019-03
                                                                
                                                                 
                                                                     0.301
                                                                
                                                                 
                                                                     0.301
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Future capabilities products & technologies: Management of Moderate to Severe Hemorrhage
                                                             Allot
                                                             Naval Med Rsrch. Cntr./Walter Reed Inst. of Rsrch.
                                                             Silver Spring, MD
                                                             
                                                                 0.659
                                                                 
                                                                     0.235
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.894
                                                            
                                                        
                                                         
                                                             Marine Corps Systems Command Medical Products and Equipment
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.374
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Phage Therapy
                                                             Allot
                                                             Naval Med Rsrch. Cntr./Walter Reed Inst. of Rsrch.
                                                             Silver Spring, MD
                                                             
                                                                 0.532
                                                                 
                                                                     0.346
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.878
                                                            
                                                        
                                                         
                                                             Mitigation of Adverse Physiological Episodes in Tactical Aircraft
                                                             Allot
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.272
                                                                 
                                                                     0.995
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.267
                                                            
                                                        
                                                         
                                                             Enhanced Decision Making Under Stress
                                                             Allot
                                                             Naval Health Research Center
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.397
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.397
                                                            
                                                        
                                                         
                                                             Crew Endurance and Fatigue Mitigation
                                                             WR
                                                             Naval Post Graduate School
                                                             Monterey, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.515
                                                                     2018-03
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     1.510
                                                                
                                                                 
                                                                     1.510
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Innovative Medical Technologies and Logistics
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.671
                                                                     2019-06
                                                                
                                                                 
                                                                     1.329
                                                                
                                                                 
                                                                     1.329
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Autonomous System for Field Delivery of Critical Medical Supplies
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     2.000
                                                                     2018-05
                                                                
                                                                 
                                                                     3.200
                                                                     2019-05
                                                                
                                                                 
                                                                     2.750
                                                                
                                                                 
                                                                     2.750
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Cabin-pressure/Decompression Sickness Test and Evaluation Capability
                                                             C
                                                             FFP
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Rapid Pharmaceutical Intervention for the Prevention of Motion Sickness
                                                             Allot
                                                             Naval Medical Research Unit - Dayton
                                                             Dayton, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.328
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.328
                                                            
                                                        
                                                         
                                                             Physiological Monitoring Sensor Systems
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                     2019-07
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Medical wargaming to evaluate Distrbuted Maritime Operations (DMO)
                                                             TBD
                                                             Center for Naval Analysis
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Medical wargaming to evaluate and support Future Fleet Architecture
                                                             TBD
                                                             Center for Naval Analysis
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Navy specific Stress Inoculation Study
                                                             WR
                                                             Naval Post Graduate School
                                                             Monterey, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-03
                                                                
                                                                 
                                                                     0.299
                                                                
                                                                 
                                                                     0.299
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Medical Product Development
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 5.586
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.097
                                                                     2019-08
                                                                
                                                                 
                                                                     0.022
                                                                
                                                                 
                                                                     0.022
                                                                     2020-08
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Support
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 1.023
                                                                 
                                                                     0.222
                                                                     2018-08
                                                                
                                                                 
                                                                     0.745
                                                                     2019-08
                                                                
                                                                 
                                                                     0.720
                                                                
                                                                 
                                                                     0.720
                                                                     2020-08
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604771N_0933_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0933
                                                     
                                                         
                                                             Innovative Medical Technologies/Enhanced Medical Logistics: Next Generation Logistics: Evaluate Medical Logistics Technology
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Innovative Medical Technologies/Enhanced Medical Logistics: Autonomous System for Field Delivery of Critical Medical Supplies: Evaluate System
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Innovative Medical Technologies/Enhanced Medical Logistics: Autonomous System for Field Delivery of Critical Medical Supplies: Technology Development and Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Optimized Health, Performance, and Resilience: Human Performance/Crew Endurance and Fatigue Mitigation: Evaluate System and Design Integration Methods
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Optimized Health, Performance, and Resilience: Cabin-pressure/decompression sickness (DCS) test and evaluation capability: Develop Test and Evaluate Capability
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             132.301
                                             27.039
                                             30.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             189.340
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             None
                                             Congressional Adds
                                             
                                                 
                                                     Military Dental Research
                                                     
                                                         9.657
                                                         Continue efforts in craniofacial injury surveillance; combat dentistry; treatment of maxillofacial injury; dental disease non-battle injuries; and oral/facial disease and infection in military personnel.
                                                    
                                                     
                                                         10.000
                                                         Continue efforts in craniofacial injury surveillance; combat dentistry; treatment of maxillofacial injury; dental disease non-battle injuries; and oral/facial disease and infection in military personnel.
                                                    
                                                
                                                 
                                                     Hypoxia Research
                                                     
                                                         4.828
                                                         Initiate research to help inform Doctrine Organization Training Material Leadership Personnel Facilities (DOTMLPF) updates to meet pilot mission needs and to ensure the safety of service members. Focus areas to include: Cabin pressure related events/decompression sickness (DCS); Toxicology of chemical exposure; and Physiological monitoring.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Aircrew Mounted Physiological Sensors
                                                     
                                                         2.897
                                                         Initiate research for physiological monitoring of aircrew physiological events.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Wound Care Research
                                                     
                                                         9.657
                                                         Continue to develop novel diagnostics and treatments to enhance the care of the wounded warfighter.
                                                    
                                                     
                                                         15.000
                                                         Continue to develop novel diagnostics and treatments to enhance the care of the wounded warfighter.
                                                    
                                                
                                                 
                                                     Hypoxia Research (MD)
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Initiate research to help inform Doctrine Organization Training Material Leadership Personnel Facilities (DOTMLPF) updates to meet pilot mission needs and to ensure the safety of service members. Focus areas to include: Cabin pressure related events/decompression sickness (DCS); Toxicology of chemical exposure; and Physiological monitoring.
                                                    
                                                
                                            
                                             None
                                             Not required for Congressional adds.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Congressional Add - Wound Care Research
                                                             TBD
                                                             TBD
                                                             Not Specified
                                                             
                                                                 31.932
                                                                 
                                                                     9.657
                                                                     2019-03
                                                                
                                                                 
                                                                     15.000
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.589
                                                            
                                                        
                                                         
                                                             Congressional Add - Military Dental Research
                                                             Allot
                                                             Naval Medical Research Unit - San Antonio
                                                             San Antonio, TX
                                                             
                                                                 8.921
                                                                 
                                                                     4.863
                                                                     2018-06
                                                                
                                                                 
                                                                     5.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.784
                                                            
                                                        
                                                         
                                                             Congressional Add - Military Dental Research
                                                             MIPR
                                                             USAISR Dental & Craniofacial Trauma Research Dir.
                                                             San Antonio, TX
                                                             
                                                                 8.672
                                                                 
                                                                     4.794
                                                                     2018-06
                                                                
                                                                 
                                                                     5.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.466
                                                            
                                                        
                                                         
                                                             Congressional Add - Hypoxia Research
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     4.828
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.828
                                                            
                                                        
                                                         
                                                             Congressional Add - Aircrew Mounted Physiological Sensors
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     2.897
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.897
                                                            
                                                        
                                                         
                                                             Congressional Add - Hypoxia Research II
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                            
                                                        
                                                         
                                                             Congressional Adds
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 82.776
                                                                 
                                                                     0.000
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 82.776
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604771N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Military  Dental Research: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Wound Care Research: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Hypoxia Research: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Aircrew Mounted Physiological Sensors: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Hypoxia Research II: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604777N
                                 Navigation/Id System
                                 148
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     589.152
                                     74.984
                                     126.026
                                     40.755
                                     40.755
                                     48.907
                                     48.451
                                     43.371
                                     43.251
                                     Continuing
                                     Continuing
                                
                                 Funding for the following project has been realigned out of PE 0604777N into PE 0604280N as part of Program Element Consolidation starting in FY 2020: Project 0921 (NAVSTAR GPS Equipment).
                                 Reliable and secure navigation and positive identification (ID) systems are essential elements of battle management in the naval environment.  The Photonics Imaging System (0253) is a non-hull penetrating replacement for existing optical periscopes.  The Photonics Imaging System exploits a wide portion of the electro-magnetic spectrum utilizing advanced Electro-Optic/thermal imaging, and communications intercept/Electronic Warfare Support (ES).  The Integrated Submarine Imaging System (ISIS) (0253) is a back fit system to integrate all imaging capabilities on existing submarine classes.  The Combat Identification System (CIS) project (1253) for Mark XIIA, and Improved Identification Development (0676) for AN/UPX-29(V), covers the Mark XIIA Mode 5 upgrade to the existing Mark XII family of systems that is Joint and North Atlantic Treaty Organization (NATO) interoperable.  Per OSD direction, NATO participation is encouraged and performance data is exchanged to ensure the opportunity for interoperability with allied identification systems is maximized.  In addition to distinguishing friend from foe for weapons employment, the Navy requires secure, jam resistant Identification Friend or Foe (IFF) systems for battle group air defense management and air traffic control.  Identification is multifaceted and includes information received from several sensors (both cooperative and non-cooperative systems).  

Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types. NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data. NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains. This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based Position, Navigation, and Timing (PNT) Service (GPNTS), Air Navigation Warfare (NAVWAR) and GPS Modernization. Sea NAVWAR provides AJ antennas and GPNTS provides GPS receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms. Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.
                                 
                                     
                                         92.546
                                         121.026
                                         138.648
                                         138.648
                                    
                                     
                                         74.984
                                         126.026
                                         40.755
                                         40.755
                                    
                                     
                                         -17.562
                                         5.000
                                         -97.893
                                         -97.893
                                    
                                     
                                         
                                             5.000
                                        
                                         
                                             -1.542
                                             0.000
                                        
                                         
                                             -1.570
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -97.783
                                                     -97.783
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.110
                                                     -0.110
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -14.450
                                                
                                            
                                        
                                    
                                     Beginning in FY 2020, Project 0921 was realigned from Program Element (PE) 0604777N into PE 0604280N due to budget line item consolidation.

Program:
Proj: 0921 Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) Equipment: As a result of hardware contract delays for the EGI-M GPS receivers and subsequent Prime Vendor Integration (PVI) contract delays, GPS Modernization withstood FY 2018 and FY 2019 budget reductions with minimal impact.  F/A-18E/F, MV-22B, and CMV-22B air platforms equipped with MAGR2K-M GPS receivers will move forward with PVI efforts.  F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J air platforms with EGI-M GPS Receivers will move forward with critical risk reduction efforts to ensure Navy specific requirements are met in support of hardware development and PVI efforts.
                                
                                 
                                     
                                         0253
                                         Nav & Electro-Optical Supt
                                         
                                             50.734
                                             7.250
                                             35.963
                                             36.532
                                             36.532
                                             37.339
                                             37.724
                                             38.892
                                             38.681
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY20 Navigation and Electro-Optical (E-O) support program develops submarine E-O and imagery systems and equipment that will improve submarine imaging capability in the areas of: ship safety, Intelligence, Surveillance and Reconnaissance (ISR), and tactical control (contact management in the littorals). The Department of the Navy established the Integrated Submarine Imaging System (ISIS) to rapidly field the Type 18 periscope, Periscope Acquisition, Tracking, and Ranging with Improved Observation Techniques (PATRIOT) rangefinder, Type 8 Mod 4 Infra-Red (IR) periscope systems, and integrate existing periscope imagery systems into a single imaging system for installation on board SSN 688 class and SEAWOLF class submarines. The ISIS baseline also includes the Imaging System with the Photonics Mast (PM) and all configurations of Low Profile Photonics Mast (LPPM) onboard VIRGINIA and Photonics Mast Variant (PMV) onboard SSGN class submarines. The PM, LPPM, and PMV design exploit a wide portion of the electro-magnetic spectrum through advanced E-O and thermal imaging and Electronic Warfare Support (ES)/communications intercept.  The Common Submarine Imaging System (CSIS) capability development document (CDD), that covers both ISIS and Legacy Imaging systems was approved 22 Dec 2011 with an updated CDD approved on 15 Mar 2018.  The CDD is used to fully integrate the ISIS program of record into the submarines force rapid Technical Insertion/Advanced Processor Build (TI/APB) process and to incorporate Fleet-endorsed requirements such as the LPPM. The $0.569M FY20 inflation increase continues the FY19 investment in imaging sensors and algorithms to improve submarine operations in high intensity littoral environments, intelligence gathering, real time imagery and support the safe and effective employment of surveillance and weapons systems.  In FY20 these funds will continue the multi-year development of the Type 20 (previously named TOTIM) mast which will provide a modular mast with vastly increased capability, reduced maintenance costs and increased development flexibility with new reconfigurable mast sensors. Furthermore, this funding will improve the software algorithms and inboard hardware for the Type 20 mast and support non-recurring inboard hardware engineering activities which develop the Technical Insertion kits installed in all submarine classes that were previously funded with procurement (BLI 0840) funds which develop the Technical Insertion kits installed in all submarine classes.  Finally, this inflation increase funds the TI-18/APB-17 688 Development Testing that verifies software improvements funded in previous fiscal years.
                                             
                                                 
                                                     ISIS and Photonics common software and hardware capabilities development and obsolescence.
                                                     
                                                         
                                                             5.567
                                                             0
                                                             ISIS Technical Insertion (TI) development for LOS ANGELES, SEAWOLF, VIRGINIA, SSBN and SSGN classes. Consisting of TI and Advanced Processor Build (APB) productionization efforts including incorporation of Automatic Target Recognition, Auto Navigation Fix and Augmented Reality for Navigation as well as integration of unique LPPM capabilities.

Continued improvements to current system and software reliability to improve ISIS Operational Availability (Ao).

Initiate modifications to the ISIS TI-20 baseline which are required to support TOTIM integration. The baseline modifications update the inboard architecture to support the processing, storage, and display of panoramic imaging data which improves operator effectiveness. While FY18 initiates the design and development of a new system architecture in TI-20 ISIS to support TOTIM, the majority of the design effort occurs in FY19.
                                                        
                                                    
                                                     
                                                         
                                                             7.436
                                                             0
                                                             Design and develop additional complex and sophisticated imaging algorithms, upgrade software and hardware to process the significant increase in imaging data provided by Type 20 mast video and enable system to operate the mast.  The increased data rates from the Type 20 provide enhanced situational awareness and effectiveness. 

Continue Advanced Processor Build (APB) productionization efforts, to add additional functionality including Image Contact Follower Improvements, Small Craft Detection, and Automatic Target Recognition.
                                                        
                                                         
                                                             22.589
                                                             0
                                                        
                                                         
                                                             22.589
                                                             0
                                                             The $15.153M increase is (a) $0.149M inflationary increase in the annual investment advanced development of sensitive software imaging algorithms to maintain imaging system superiority, and (b) a $15.004M transfer of non-recurring engineering (NRE) that has been funded in prior years under OPN BLI 0840.  This NRE provides the necessary engineering, technical program, project and configuration management of the Technical Insertion (TI) kit (software and hardware) baseline for each class of submarine.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $15.153M increase is to fund recurring development ($0.149M) of improved inboard hardware and software systems and to realign ($15.004M) to RDT&E a portion of longstanding NRE efforts funded in OPN BLI 0840.
                                                    
                                                
                                                 
                                                     Type 20 Mast (previously titled Task-Oriented Technology Insertion Mast (TOTIM))
                                                     
                                                         
                                                             1.002
                                                             0
                                                             Initiate development of Task Orientated Tech Insertion Mast (TOTIM) which will provide 360 degree, non-rotating modular mast with vastly increased capability, reduced maintenance costs, and increased development flexibility for new mast sensors. Specific efforts include: development of TOTIM preliminary architecture and common interface between mast modules.
                                                        
                                                    
                                                     
                                                         
                                                             27.832
                                                             1
                                                             Design, develop, fabricate, and verify testing of the new Type 20 mast.  Development will utilize open architecture and a modular design to reduce life cycle costs and enable flexibility for future capability upgrades. Specific efforts include:
-Start development of the Type 20 technical data package
-Execute design reviews
-Start developing of the test plans
-Start designing counter detection vulnerability reduction
-Start procuring and fabricating the Type 20 test article for delivery in FY20
-Execute test events and environmental qualification testing of the Type 20 mast
                                                        
                                                         
                                                             13.234
                                                             0
                                                        
                                                         
                                                             13.234
                                                             0
                                                             The $14.598M decrease in funding completes the Type 20 mast development, fabrication and verification.  Specific efforts include:
- Continue the test plans and commencement of test activities
- Continue the counter detection vulnerability reduction
- Complete fabrication of the Type 20 test article
- Develop enhancements to be incorporated into Type 20 mast
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $14.598M decrease is a result of reduced funding required for the completion of the development of a new mast. Type 20 will provide state of the art visual imagery and other sensors which will increase situational awareness (especially in high intensity littoral operations), improve safety of navigation and tactical decision-making, and further advance the safe and effective employment of surveillance and weapons systems. Type 20 development will utilize open architecture and a modular design to reduce life cycle costs and enable flexibility for future capability upgrades. As a modular mast, the Type 20 mast will have additional enhancements added in future years.
                                                    
                                                
                                                 
                                                     Imaging Systems Test Efforts.
                                                     
                                                         
                                                             0.681
                                                             0
                                                             TI-14 / APB-13 VA Integrated Testing (IT) covering capability increases to previous algorithm builds including 360 Degree Image Stitching, LACE Night Modification (VA Class Only) and Super Position.
                                                        
                                                    
                                                     
                                                         
                                                             0.695
                                                             0
                                                             TI-16 / APB-15 VA Operational Testing (OT) to verify capability increases to previous algorithm builds including Image Fusion, Automated Detection/Tracking, and Synthetic Horizon.
                                                        
                                                         
                                                             0.709
                                                             0
                                                        
                                                         
                                                             0.709
                                                             0
                                                             The $0.014M increase is for TI-18/APB-17 688 Development Testing (DT) to validate sensitive algorithms incorporated into APB-17.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.014M increase is an inflation adjustment which will fund the design, management, and evaluation results of the
Development Test for TI-18 / APB-17 for modernizing 688 boats.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/2013
                                                     Photonics Mast
                                                     
                                                         39.648
                                                         40.442
                                                         41.251
                                                         41.251
                                                         42.076
                                                         42.918
                                                         43.776
                                                         44.652
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604558N
                                                     VIRGINIA Class Design Development
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0603562N
                                                     Advanced Submarine Support Equipment (ASSEP)
                                                     
                                                         4.120
                                                         4.307
                                                         4.672
                                                         4.672
                                                         4.777
                                                         4.866
                                                         4.977
                                                         5.077
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/0840
                                                     Sub Periscope, Imaging Equip. and Supt Equip Program
                                                     
                                                         172.740
                                                         178.421
                                                         169.969
                                                         169.969
                                                         211.640
                                                         281.297
                                                         290.510
                                                         291.727
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0603595N
                                                     COLUMBIA Class Design Development
                                                     
                                                         1.024
                                                         1.118
                                                         1.115
                                                         1.115
                                                         0.898
                                                         0.936
                                                         0.954
                                                         0.974
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The Acquisition Strategy for AN/BVY-1 Integrated Submarine Imaging System (ISIS) is dated 07 Jul 2003.  The Acquisition Program Baseline Agreement for ISIS Advanced Processor Builds 11, 13 and 15 is dated 07 Mar 2013.  The Single Acquisition Management Plan (SAMP) for the LPPM is dated 01 Jul, 2013. The ISIS will provide mission critical, all weather, visual, and electronic search, digital image management, indication, warning, and platform architecture interface capabilities for SSN 688, SSN 21, SSN 774 and SSGN class submarines. The Single Acquisition Management Plan (SAMP) for the Type 20 Mast is dated 07 Jul, 2017.
                                             Successful application of system engineering processes. Design and development of improvements. The Rapid Development and Deployment (RDD) program goal is to respond to urgent operational needs within 30 days and provide for rapid development and fielding of prototype solutions within 270 days.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Development
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Manassas, VA
                                                             
                                                                 16.765
                                                                 
                                                                     2.075
                                                                     2017-12
                                                                
                                                                 
                                                                     2.377
                                                                     2018-12
                                                                
                                                                 
                                                                     9.444
                                                                
                                                                 
                                                                     9.444
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 16.724
                                                                 
                                                                     0.810
                                                                     2017-10
                                                                
                                                                 
                                                                     2.323
                                                                     2018-12
                                                                
                                                                 
                                                                     2.354
                                                                
                                                                 
                                                                     2.354
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Manassas, VA
                                                             
                                                                 7.688
                                                                 
                                                                     2.636
                                                                     2018-06
                                                                
                                                                 
                                                                     2.689
                                                                     2018-12
                                                                
                                                                 
                                                                     10.743
                                                                
                                                                 
                                                                     10.743
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - Type 20
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.002
                                                                     2018-07
                                                                
                                                                 
                                                                     27.832
                                                                     2018-12
                                                                
                                                                 
                                                                     13.234
                                                                
                                                                 
                                                                     13.234
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 42.068
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 7.818
                                                                 
                                                                     0.426
                                                                     2017-10
                                                                
                                                                 
                                                                     0.435
                                                                     2018-10
                                                                
                                                                 
                                                                     0.444
                                                                
                                                                 
                                                                     0.444
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 1.160
                                                                 
                                                                     0.255
                                                                     2017-10
                                                                
                                                                 
                                                                     0.260
                                                                     2018-10
                                                                
                                                                 
                                                                     0.265
                                                                
                                                                 
                                                                     0.265
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.579
                                                                 
                                                                     0.046
                                                                     2017-10
                                                                
                                                                 
                                                                     0.047
                                                                     2018-10
                                                                
                                                                 
                                                                     0.048
                                                                
                                                                 
                                                                     0.048
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604777N_0253_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Nav & Electro-Optical Supt
                                                     
                                                         
                                                             Major Milestones: ISIS Technology Insertion: ISIS Technology Insertion Fielding (TI-18)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Major Milestones: ISIS Technology Insertion: ISIS Technology Insertion Fielding (TI-20)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Major Milestones: ISIS Technology Insertion: ISIS Technology Insertion Fielding (TI-22)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Major Milestones: Type 20: Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Developments: ISIS APB: ISIS TI-18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Developments: ISIS APB: ISIS TI-20
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Developments: ISIS APB: ISIS TI-22
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Developments: ISIS APB: ISIS TI-24
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Developments: Type 20 Development: Type 20
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: LPPM (Buy): Backfit 1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: LPPM (Buy): Backfit 2 - 4
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 20 (Buy): POR 1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 20 (Buy): POR 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 20 (Buy): POR 3-6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 20 (Buy): POR CCM, 7-11
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 24 Development: Type 24
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mast Procurement: Type 24 (Buy): POR 1-4
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-14/APB 13 VA IT
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-16/APB 15 VA DT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-16/APB 15 VA OT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-18/APB 17 688 DT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-18/APB 17 688 OPEVAL
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-20/APB 19 MDEMO
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-20/APB 19 VA DT
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-20/APB 19 VA OT
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-22/APB 21 688 DT
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ISIS (TI/APB): Test & Evaluation - ISIS TI-22/APB 21 688 OPEVAL
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0676
                                         Improve ID Development
                                         
                                             46.862
                                             2.385
                                             2.405
                                             2.335
                                             2.335
                                             9.645
                                             8.767
                                             2.481
                                             2.531
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 1
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Reliable and secure navigation and positive identification (ID) systems are essential elements of battle management in the naval environment. In addition to providing platform identification for weapons employment, the Navy requires secure, jam resistant Identification Friend or Foe (IFF) systems for battle group air defense management and Air Traffic
Control. The Improved ID Development project addresses the Mark XIIA Mode 5 and Mode S upgrades to the existing AN/UPX-29(V) Mark XII family of systems that is Joint and North Atlantic Treaty Organization interoperable. The AN/UPX-29(V) Interrogator System is comprised of the Interrogator Set AN/UPX-24(V), OE-120()/UPX Antenna Group, and Mark XII or Mark XIIA equipment such as AN/UPX-37, AN/UPX-41(C) or AN/UPX-45(C) Digital Interrogators and associated equipment. Additionally, the Improved ID Development project may include product improvements designed to be installed through upgrade and deficiency correction studies, which in turn become engineering changes to other
IFF solutions.
                                             
                                                 
                                                     AN/UPX-29 (V) - OE-120()/UPX Antenna Tech Refresh
                                                     Engineering and integration development for antenna group OE-120()/UPX antenna tech refresh. Develop design studies and Analysis of Alternatives, draft specifications, and perform system development and integration efforts and support mission requirements, to include engineering investigations and Engineering Change Proposal (ECP) development to support mission readiness for IFF systems.
                                                     
                                                         
                                                             1.720
                                                             1
                                                             Complete development of OE-120()/UPX retrofit kit.  Complete qualification testing.  Complete and deliver the Engineering Development Model (EDM).
                                                        
                                                    
                                                     
                                                         
                                                             1.611
                                                             0
                                                             Establish tech-refresh configuration at In-Service Engineering Activity lab and land-based test sites.
                                                        
                                                         
                                                             1.544
                                                             0
                                                        
                                                         
                                                             1.544
                                                             0
                                                             Conduct platform integration testing at In-Service Engineering Activity lab and land-based test sites.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 is due to OE-120()/UPX transitioning to production cut-in.
                                                    
                                                
                                                 
                                                     Mark XIIA Mode 5 and Mode S Improvement for AN/UPX-29(V)
                                                     Engineering, development, and integration of improvements to Mark XIIA Shipboard Identification Friend or Foe (IFF) Systems, including, but not limited to the AN/UPX-29(V) Interrogator System, which is comprised of the Interrogator Set AN/UPX-24, OE-120()/UPX Antenna Group, and Mark XII or Mark XIIA equipment such as AN/UPX-37, AN/UPX-41 or AN/UPX-45 Digital Interrogators. Funds development and integration of Mark XIIA Mode 5 and Mode Select (S) Improvements to the AN/UPX-29(V) systems on CG47, DDG51, LHD1, LPD17, LHA6, and CVN68, CVN78, and future ship classes. Correct software and performance deficiencies from Integrated Test and Operational Test, Aegis, and other Combat System Integration events to support Combat System integration with Aegis Weapon Systems (AWS), Ship Self Defense System (SSDS), Advanced Combat Direction System (ACDS), or Air Traffic Control Systems using Mark XIIA equipment to include engineering investigations, Engineering Change Proposal development, and testing.  Provides core Integrated Logistics Support documentation; formalizes hardware/software configuration: finalizes technical/design data, resolves testing anomalies, and integrates with shipboard training systems.
                                                     
                                                         
                                                             0.334
                                                             0
                                                             Conduct AN/UPX-29(V) Interrogator System integration testing with Mode 5/Mode S capable AN/UPX-45 Digital Interrogator in preparation for deployment to Aegis and Ship Self Defense System (SSDS) platforms. Support logistics and technical data management for the OE-120()/UPX Antenna Group retrofit kit development, qualification test, and Engineering Development Model (EDM) delivery.
                                                        
                                                    
                                                     
                                                         
                                                             0.371
                                                             0
                                                             Continue AN/UPX-29(V) Interrogator System integration testing with Mode 5/Mode S capable AN/UPX-45 Digital Interrogator in preparation for deployment to Aegis and Ship Self Defense System (SSDS) platforms. Evaluate inter-operability test data to validate planned combat system software design changes.
                                                        
                                                         
                                                             0.378
                                                             0
                                                        
                                                         
                                                             0.378
                                                             0
                                                             Continue AN/UPX-29(V) Interrogator System integration testing with Mode 5/Mode S capable AN/UPX-45 Digital Interrogator in preparation for deployment to Aegis and Ship Self Defense System (SSDS) platforms. Evaluate inter-operability test data to validate planned combat system software design changes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is due to inflation.
                                                    
                                                
                                                 
                                                     AN/UPX-29(V) Management Support
                                                     Engineering and Program Management of the AN/UPX 29 (V).  Perform system integration efforts.
                                                     
                                                         
                                                             0.331
                                                             0
                                                             Support logistics and technical data management for the AN/UPX 29 (V) Mode 5/Mode S integration and OE-120/UPX retrofit kit development, qualification test, and Engineering Development Model (EDM) delivery.
                                                        
                                                    
                                                     
                                                         
                                                             0.423
                                                             0
                                                             Support logistics and technical data management for the AN/UPX 29 (V) Mode 5/Mode S integration.  Evaluate in-service OE-120 antenna systems for maximum service life and create corresponding OE-120 retro-fit schedule.
                                                        
                                                         
                                                             0.413
                                                             0
                                                        
                                                         
                                                             0.413
                                                             0
                                                             Support logistics and technical data management for the AN/UPX 29 (V) Mode 5/Mode S integration.  Develop and submit ship change documents for OE-120 retro-fit.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 is due to phasing changes for management support.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2851
                                                     ID Systems
                                                     
                                                         21.239
                                                         22.777
                                                         26.059
                                                         26.059
                                                         25.232
                                                         49.464
                                                         57.259
                                                         58.402
                                                         297.625
                                                         851.160
                                                    
                                                
                                            
                                             The acquisition strategy is to develop Mode 5 Engineering Change Proposals for modern Mark XII Identification Friend or Foe (IFF) equipment and integrate into all Navy Combat Weapons systems platforms and augment the Navy's Cooperative Identification Capability to include Mode 5.
                                             Achieve Full Rate Production Decision and Initial Operational Capability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Decrease in FY19 for OE-120 Tech Refresh efforts is due to the transition from OEM to USG.  Primary Hardware Development, Ship Integration, and Systems Engineering increases in FY19 are due to the transition from OEM to USG for establishment of OE-120 Tech Refresh configuration at In-Service Engineering Activity (ISEA) and Land Base Test Site (LBTS) labs.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 9.313
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.139
                                                                     2018-11
                                                                
                                                                 
                                                                     1.062
                                                                
                                                                 
                                                                     1.062
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ship Integration
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 2.462
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.115
                                                                     2018-11
                                                                
                                                                 
                                                                     0.117
                                                                
                                                                 
                                                                     0.117
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.694
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 6.229
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.357
                                                                     2018-11
                                                                
                                                                 
                                                                     0.365
                                                                
                                                                 
                                                                     0.365
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.951
                                                            
                                                        
                                                         
                                                             OE-120 Tech Refresh
                                                             SS
                                                             FFP
                                                             BAE
                                                             Nashua, NH
                                                             
                                                                 13.763
                                                                 
                                                                     1.720
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.483
                                                                 15.483
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Software development cost increases for evaluation of Mode 5/Mode S interoperability test data from combat system software design changes.
                                                     
                                                         
                                                             Configuration Management
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 0.169
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.169
                                                            
                                                        
                                                         
                                                             ILS
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 2.547
                                                                 
                                                                     0.239
                                                                     2017-11
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.076
                                                                
                                                                 
                                                                     0.076
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.937
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 5.535
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.197
                                                                     2018-11
                                                                
                                                                 
                                                                     0.201
                                                                
                                                                 
                                                                     0.201
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.933
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 1.874
                                                                 
                                                                     0.095
                                                                     2017-11
                                                                
                                                                 
                                                                     0.099
                                                                     2018-11
                                                                
                                                                 
                                                                     0.101
                                                                
                                                                 
                                                                     0.101
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.169
                                                            
                                                        
                                                         
                                                             Training
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Engineering
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 0.244
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.244
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Year T&E costs no longer funded in FYDP
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 2.559
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.559
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             American Electronics
                                                             California, MD
                                                             
                                                                 1.967
                                                                 
                                                                     0.331
                                                                     2017-11
                                                                
                                                                 
                                                                     0.423
                                                                     2018-11
                                                                
                                                                 
                                                                     0.413
                                                                
                                                                 
                                                                     0.413
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.134
                                                                 2.813
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604777N_0676_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Mode 5  Improv Identification Dev
                                                     
                                                         
                                                             Test & Evaluation Milestones: IT Events for additional platforms
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Mode 5 - Production Line Insertion
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Mode 5 - Prepare and Evaluate ECPs/SCDs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Mode 5 - Host Platform Integrations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Mode 5 - FRP Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Retrofit Kit
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Qual Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: OE-120 Tech Refresh First Article Delivery
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Establish ISEA and LBTS OE-120 tech refresh labs.
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Platform integration testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RTDS UPX-34A: System Development (UPX-34A ECP)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             UPX-36: System Development (UPX-36 ECP)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0921
                                         NAVSTAR GPS Equipment
                                         
                                             305.643
                                             63.519
                                             80.675
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             449.837
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0604777N Project 0921 (NAVSTAR GPS Equipment), into PE 0604280N as part of RDTEN PE Consolidation starting in FY 2020.
                                             Navigation Satellite Timing & Ranging (NAVSTAR) Global Positioning System (GPS) project (0921) encompasses the Navy's efforts to pace the growing threat to GPS Navigation through the fielding of new GPS receivers, Anti-Jam (AJ) Antennas, and Assured Position Navigation and Timing (A-PNT) technologies across all Navy platform types.  NAVSTAR GPS is a group of A-PNT systems that provides authorized users with secure, worldwide, all weather, three dimensional position, velocity, and precise time data.  NAVSTAR GPS provides A-PNT capability to Command, Control, Communications, Computer, Intelligence, Surveillance and Reconnaissance (C4ISR) and combat systems in standalone and networked architectures throughout air and maritime domains.  This project is comprised of four distinct efforts: Sea Navigation Warfare (NAVWAR), GPS-based PNT Service (GPNTS), Air NAVWAR and GPS Modernization.  Sea NAVWAR provides AJ antennas and GPNTS provides GPS Receivers and A-PNT technology to surface platforms, and Air NAVWAR provides AJ antennas and GPS Modernization provides GPS receivers to air platforms.  GPS continues to be integrated in all Department of Defense (DoD) platforms and the development of enhanced and protected GPS is a national security priority.  Research, Development, Testing and Evaluation (RDT&E) funds are used to perform all the non-recurring GPS Surface Ship, Submarine and Aircraft Development, Integration, and Testing efforts in support of NAVSTAR GPS.

The Air and Sea NAVWAR programs provide continued access to GPS information in a denied or impeded electronic environment.  Development efforts for both programs provide improvements to various platform type antennas and ensure compatibility with the new Military Code (M-Code) signal.  The Air NAVWAR program continues integration efforts using GPS Antenna System (GAS-1), Advanced Digital Antenna Production (ADAP), and other AJ antennas on air platforms while investigating smaller AJ antennas for space constrained platforms and aircraft with unique requirements. The Sea NAVWAR program integrates AJ antennas onto surface and subsurface platforms.  The Sea NAVWAR program will continue to research the viability and development of smaller AJ antennas for space-constrained platforms.  The program continues to support the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development which integrates AJ capability into the submarine Multi-Function Mast (OE-538B) antenna system. 

The GPNTS system is being developed to serve as the primary A-PNT system for the surface Navy to ensure reliable PNT capability and interoperability insertion into GPS receivers and associated C4ISR and Combat Systems in a denied environment.  GPNTS pairs with AJ antennas and provides precise A-PNT data required for combat, weapons, command, control, communications, navigation, and other systems, as well as providing the time synchronization critical for network environments.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  GPNTS is an Open Architecture (OA) development, enabling rapid software and hardware based capability improvements to be inserted without a requirement for single-source contracting.  GPNTS will host the Air Force GPS Directorate-developed Military GPS User Equipment (MGUE) card, allowing access to the new GPS M-Code signal.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  The system will provide the capability to migrate non-real time GPS data toward a Common Computing Environment (CCE) and provide a path for the integration of advanced navigation systems and sensors.  GPNTS provides A-PNT capability to C4ISR and Combat Systems in standalone and networked architectures throughout maritime domains.  

GPS Modernization executes the Navy's integration of MGUE being developed by the Air Force GPS Directorate on Navy air platforms.  This effort provides Navy platforms improved access to GPS signals in challenged and jammed environments.  Because of the number and diversity of all of the Navy's air and weapons platforms, this project will consist of multiple parallel efforts that integrate different M-code GPS receivers into different type model series aircraft across many program offices with central coordination and management of funding and priorities by GPS Modernization.  Each platform will require unique prime vendor integration and testing that includes software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements.  Modernized Global Positioning System (GPS) receivers will utilize the new M-Code GPS Signal in Space, incorporate enhanced cryptology, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  Additionally, GPS Modernization delivers increased GPS Anti-Jam (AJ) protection and enables blue force GPS electronic attack.  This effort supports Navy compliance with Public Law 111-383 which prohibits spending funds on non-Military Code (M-Code) GPS user equipment after FY 2017.
                                             
                                                 
                                                     Sea Navigation Warfare (NAVWAR)
                                                     Sea NAVWAR provides the Warfighter continued access to GPS through the use of AJ Antenna Systems designed to counter GPS Electronic Warfare threats due to intentional and unintentional interference on surface and subsurface platforms through the continued development of AJ antennas.  The program is continuing the Submarine Anti-Jam GPS Enhancement (SAGE) antenna development, which integrates AJ capability into the submarine Multi-Function Mast (OE-538B).  Sea NAVWAR will continue to research the viability and development of smaller AJ antennas for platforms with Size, Weight and Power and Cost (SWaP-C) restrictions and will ensure compatibility with the Military Code (M-Code) signal.
                                                     
                                                         
                                                             6.109
                                                             0
                                                             Continued to provide government oversight, system engineering, logistics, contracts, and programmatic management efforts for SAGE and integration into the OE-538B antenna system development. 

Completed OE-538B Test Readiness Review (TRR) and Provisioning Conference.

Completed Radio Frequencies Distribution and Control System (RFDACS) development and initiated RFDACS certification testing. 

Completed the following First Article Qualification Testing (FAQT) of OE-538B antenna system:
- Radio Frequency (RF) Characterization 
- Structure Borne Noise (SBN) 
- Thermal - Electromagnetic Environmental Effects (E3) 

Commenced Engineering Change (EC) process for implementation of the OE-538B antenna system on all submarine classes. 

Commenced electromagnetic compatibility and shock improvement of SAGE for integration into OE-538B antenna system.

Received acquisition authority to begin test and integration plans for a smaller M-code capable Anti-Jam (AJ) antenna system solution for Size, Weight and Power and Cost (SWaP-C) constrained surface platforms.													
OCO:
N/A.
                                                        
                                                    
                                                     
                                                         
                                                             3.370
                                                             0
                                                             Complete electromagnetic compatibility and shock improvement for Submarine Anti-Jam Global Positioning System (GPS) Enhancement (SAGE) integration into the submarine Multi-Function Mast (OE-538B) antenna system.

Complete Engineering Change (EC) process for implementation of the OE-538B antenna system on all submarine classes. 

Continue government oversight, system engineering, logistics, contracts, and programmatic management efforts for the SAGE and integration into the OE-538B antenna system development. 

Conduct OE-538B production representative article (PRA) factory acceptance testing and Functional Configuration Audit (FCA), and Physical Configuration Audit (PCA).

Accept delivery of OE-538B PRA and conduct Government Acceptance Test. 

Commence testing of Radio Frequencies Distribution and Control System (RFDACS) with OE-538B PRA in the Land Based Submarine Radio Room (LBSRR).

Commence the following First Article Qualification Testing (FAQT) of SAGE and OE-538B antenna system:
- GPS Anti-Jamming 
- Electromagnetic Interference (EMI) 
- Vibration 
- Electromagnetic Pulse (EMP)/High Altitude Electromagnetic Pulse (HEMP) 
- Underwater Explosion (UNDEX) 

Commence preparation for OE-538B Developmental Testing/Operational Testing (DT/OT) on operational submarine classes.

Begin requirements analysis and preparations for Environmental Qualification Testing (EQT) of a smaller Military Code (M-code) capable Anti-Jam (AJ) antennas, currently being used by U.S. Army Special Operations community, for Navy maritime requirements on Size, Weight and Power and Cost (SWaP-C) constrained surface platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 funding has been realigned to PE 0604280N Project 0921 (NAVSTAR GPS Equipment) as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY 2020 justification and change explanation is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                    
                                                
                                                 
                                                     Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS)
                                                     GPNTS is the Navy's next generation Assured Position Navigation and Timing (A-PNT) system.  GPNTS will provide more robust and secure GPS/PNT capabilities than is currently in the Fleet.  GPNTS will replace Navigation Sensor System Interface (NAVSSI) and WRN-6 systems on surface ships.  GPNTS will back fit current PNT/GPS systems as well as serve as a forward fit for new platforms.  The system contains Selective Availability Anti-spoofing Security Module (SAASM) GPS security architecture with a planned migration to GPS M-Code.
                                                     
                                                         
                                                             17.689
                                                             1
                                                             Funding supported 1) additional developmental efforts in preparation for Initial Operational Test and Evaluation (IOT&E), 2) development of the Pre-planned Product Improvement (P3I) technology, 3) development of a single rack solution for smaller surface combatant platforms, and 4) development of a GPNTS configuration to meet unique requirements for Frigate (FFG-(X)). 

Procured production representative units and began development of GPNTS Pre-planned Product Improvement (P3I) technology insertion for software enhancements for A-PNT sensor suite integration to include, but not limited to: All Source Position Navigation (ASPN) algorithm, Celestial Navigation, Two Way Satellite Time Transfer (TWSTT), Public Key Infrastructure (PKI), Host-Based Security System (HBSS). ASPN, Celestial Navigation, and TWSTT are developments to address emerging threats to the Global Positioning System (GPS) signal in a GPS denied environment. PKI and HBSS provide secure cybersecurity architecture to the Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS) system to comply with Navy Cybersecurity mandates. 

Commenced the design of a GPNTS one rack solution for smaller surface combatant platforms to include Dock Landing Ship, United States Coast Guard, Patrol Crafts, Mine Countermeasure, and Military Sealift Command platforms. 

Commenced the requirements analysis and initiated the design and development of a GPNTS configuration modification for the Frigate (FFG-(X)) platforms to replace the currently installed commercial navigation systems. 

Began development, assembly, and implementation of a Navigation Simulator and Advanced GPS Navigation Simulator tool required for testing and integration of the GPNTS system with all Combat Systems interfaces to support Initial Operational Test and Evaluation (IOT&E). 

Continued to resolve GPNTS software defects discovered during Operational Assessment prior to formal IOT&E. Continued preparations and coordination of efforts with Commander, Operational Test and Evaluation Force (COMOPTEVFOR) to support GPNTS Navigation Certification, Technical Evaluation, Combat Systems Certification and IOT&E onboard the test platforms. 

Continued to develop the GPNTS documentation required including test plans and procedures in support of IOT&E. 

Continued development of IOT&E documentation to include test plan, test procedures, and System Operational Verification Test (SOVT) documentation. 

Continued preparations for the GPNTS test Aegis Integration Event (AIE) activities at Wallops Island, VA, to ensure compatibility with specific Aegis Combat System baselines.  The AIE is required prior to the installation of GPNTS on the Aegis capable Guided-Missile Destroyer (DDG) IOT&E platform and prior to fielding on platforms with Aegis capability (DDGs and Cruisers (CGs)).

Began integration of the Office of Naval Research (ONR) developed capability, Non - Global Positioning System (GPS) Aided Positioning for Surface Ships (NoGAPSS), into the GPS - Based Positioning, Navigation and Timing (PNT) Service (GPNTS) software baseline.  The NoGAPSS capability provides additional resiliency for Assured Position Navigation and Timing (A-PNT) data required for combat systems, weapons, navigation, command, control, communications, and other systems, as well as providing the time and frequency synchronization critical to the network infrastructure in a GPS interference or denied environment.
                                                        
                                                    
                                                     
                                                         
                                                             20.055
                                                             0
                                                             Continue software defects on the GPNTS software prior to commencing Initial Operational Test and Evaluation (IOT&E). 

Conduct GPNTS Aegis Integration Event (AIE) activities at Wallops Island, VA, to ensure compatibility with specific Aegis Combat System baselines.  The AIE is required prior to the installation of GPNTS on the Aegis capable Guided-Missile Destroyer (DDG) IOT&E platform and prior to fielding on platforms with Aegis capability (DDGs and Cruisers (CGs)). 

Conduct GPNTS Ship's Self Defense System (SSDS) Combat Systems Certification activities at Wallops Island, VA, to ensure compatibility with specific SSDS Combat System baselines.  SSDS certification is required prior to the installation of GPNTS on SSDS capable platforms; Aircraft Carriers (CVNs) and Amphibious Assault Ships (LHAs/LHDs) in FY 2020.

Commence the implementation of GPNTS Pre-planned Product Improvement (P3I) technology software enhancements for Assured-Positioning, Navigation, and Timing (A-PNT) sensor suite integration to include: All Source Position Navigation (ASPN) algorithm, Celestial Navigation, Two Way Satellite Time Transfer (TWSTT), Public Key Infrastructure (PKI), Host-Based Security System (HBSS). ASPN, Celestial Navigation, and TWSTT address emerging threats to the GPS signal in a GPS-denied environment. PKI and HBSS provide secure cybersecurity architecture to the GPNTS system to comply with OPNAV Cybersecurity mandates.

Continue integration of the ONR developed capability, NoGAPSS, into the GPNTS software baseline.  The NoGAPSS capability provides additional resiliency for A-PNT data required for combat systems, weapons, navigation, command, control, communications, and other systems, as well as providing the time and frequency synchronization critical to the network infrastructure in a GPS interference or denied environment. 

Obtain an Authority to Operate (ATO) from the Navy Authorization Office (NAO) in order to install and operate a GPNTS system onboard a Navy ship. 

Continue the design of a Global Positioning System (GPS) - Based Positioning, Navigation and Timing (PNT) Service (GPNTS) small Size, Weight and Power and Cost (SWaP-C) solution for smaller surface combatant platforms to include Dock Landing Ship, United States Coast Guard, patrol crafts, Mine Countermeasure, and Military Sealift Command platforms. 

Conduct GPNTS Technical Evaluation prior to Initial Operational Test and Evaluation (IOT&E).  

Conduct GPNTS IOT&E for two rack solution. 

Support Navigation Certification following IOT&E on program selected platforms.

Begin updates to all Regulatory and Statutory Acquisition documents in support of GPNTS Full Rate Production Decision (FRP).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 funding has been realigned to PE 0604280N Project 0921 (NAVSTAR GPS Equipment) as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY 2020 justification and change explanation is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                    
                                                
                                                 
                                                     Air Navigation Warfare (NAVWAR)
                                                     Air NAVWAR provides the Warfighter continued access to GPS through the use of Anti-Jam (AJ) Antenna Systems designed to counter GPS Electronic Warfare threats due to intentional and unintentional interference.  Air NAVWAR efforts include investigation and testing of emerging technologies to improve AJ capability and technologies such as development of miniaturized very small antenna systems to allow for the capability on small variant aircraft.  Efforts will also include development to ensure antennas can accept the new Military Code (M-Code) signal.
                                                     
                                                         
                                                             13.237
                                                             31
                                                             Commenced development and integration of miniaturized AJ antennas in AH-1Z, UH-1Y helicopters, and MQ-4C, and MQ-8B/C air platforms.  Efforts included integration studies; Non-Recurring Engineering (NRE) for platform interface modifications; GPS antenna test articles; integration testing; test plan development and updates; test support, analysis and reporting; and increased engineering support staff.  Efforts commenced to determine air platform specific requirements and determine if existing solutions are available or a new solution needs to be developed.  

Began integration of AJ capability and upgrades to main operation software to incorporate secure Y-Code Only signal mode functionality for MV-22, E-2D and MQ-8B/C Fire Scout platforms. 

Completed software design and hardware build of a data collection system that will provide the capability to capture laboratory data of GPS receivers with associated antennas at the Facilities for Antenna and Radar Cross Section (RCS) Measurements (FARM). 

Continued to assist other air platforms with integration of AJ capable antennas to include Unmanned Aircraft Systems (UAS), E6-B, and E-2D.  Conducted testing of small form factor AJ solution.  Continued Navigation Warfare (NAVWAR) Anti-Jam (AJ) demonstrations for unmanned platforms, worked on miniaturized Navigation Warfare (NAVWAR) AJ antenna solutions, and assisted new unmanned vehicles with navigation issues. 

Commenced design development efforts for a High-Integrity Global Positioning System (GPS) Aided Inertial Navigation System (HI-GAINS) for Unmanned Aerial Systems (UAS) to mitigate the vulnerability of Navy platform navigation systems to GPS jamming, spoofing, or electromagnetic interference (EMI). 

Continued efforts to assist with coordination of E-2D platforms with AJ capable antennas in conjunction with a refueling probe upgrade. 

Continued to lead Aviation Assured-Position, Navigation and Timing (A-PNT) efforts by working with Navy Air platforms on future navigation requirements and coordinating with surface Navy platforms to leverage synergies.  Continued development of Aviation Position, Navigation and Timing (PNT) Capabilities Based Assessment (CBA) and determined Assured Position Velocity and Timing (APVT) requirements for E-2D and P-8A aircraft. 

Assisted the Fleet with GPS Enterprise Selective Availability Anti-Spoofing Module (SAASM) and Architecture Evolution Plan (AEP) developments, provided subject matter expertise to Naval Air Systems Command (NAVAIR) platforms for SAASM integration and monitored future GPS Directorate SAASM upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             10.265
                                                             0
                                                             Continue to fund the development and integration of miniaturized AJ antennas to be used for various Size, Weight, and Power Constrained air platforms.  Efforts include maturation of antenna solutions, chamber and flight testing, moving toward integration on specific platforms.  Efforts will continue to determine air platform specific requirements and solutions. 

Continue effort to upgrade main operation software including development, integration and laboratory testing to incorporate Y-Code Only signal mode functionality for MV-22, E-2D, and MQ-8B/C Fire Scout platforms.

Continue developmental effort for AJ capability on MQ-8B and MQ-8C to include hardware integration of solution on platform and software testing for safety of flight certification. 

Complete Non-Recurring Engineering (NRE) for platform interface modifications; integration testing; test plan development and updates; test support integration and flight testing for the anti-jam capability on the E-6B air platform.

Continue efforts to assist with coordination of E-2D platforms with Anti-Jam (AJ) capable antennas in conjunction with a refueling probe upgrade. 

Continue development efforts for a High-Integrity GPS (Global Positioning System) Aided Inertial Navigation System (HI-GAINS) for Unmanned Aerial Systems (UAS) to include fabrication, assembly and testing of the HI-GAINS system. 

Continue developmental test effort to identify a common solution for H-1 helicopter variants to include the AH-1Z and UH-1Y.  Start integration of solution on platform with Power test, Environmental test, Weapons Replaceable Assembly (WRA) Box-Level Electromagnetic Interference (EMI) Test, and System-Level EMI Tests. 
 
Continue to provide subject matter expertise to the MQ-4C platform as it continues the Non-Recurring Engineering (NRE) for platform interface modifications; integration testing; test plan development and updates; test support integration and flight testing for the anti-jam capability on the MQ-4C air platform.  

Conduct GPS Demonstrations and laboratory testing of GPS receivers with associated antennas at Facilities for Antenna and Radar Cross Section (RCS) Measurements (FARM), to include material procurement, testing, and demonstrations. Specific testing and demonstrations of the AN/APY-10 radar system will correct identified deficiencies in the antenna and provide an interim solution for platforms operating in a GPS-denied environment.  Additional technology will be tested and demonstrated to compare performance between traditional nulling systems and new beam-steering antenna electronics, collecting data to be used by platforms as they consider future upgrades to antenna systems. 

Continue to support Aviation Assured-Position, Navigation and Timing (A-PNT) efforts by working with Navy Air platforms on navigation requirements and coordinating with surface Navy platforms to leverage synergies.  Finalize Aviation Position, Navigation and Timing (PNT) Capabilities Based Assessment (CBA) and determine Assured Position Velocity and Timing (APVT) requirements for F/A-18E/F, MQ-4C and H-60 aircraft according to the Office of the Chief of Naval Operations (OPNAV) N2N6 guidance and prioritization. 

Continue to assist the Fleet with GPS Enterprise Selective Availability Anti-Spoofing Module (SAASM) and Architecture Evolution Plan (AEP) developments, providing subject matter expertise to Naval Air Systems Command (NAVAIR) platforms for SAASM integration and monitor future GPS Directorate SAASM upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 funding has been realigned to PE 0604280N Project 0921 (NAVSTAR GPS Equipment) as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY 2020 justification and change explanation is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                    
                                                
                                                 
                                                     Global Positioning System (GPS) Modernization
                                                     GPS Modernization delivers increased GPS Anti-Jam (AJ) protection through modernized GPS receivers that will utilize the new Military Code (M-Code) GPS Signal in Space, incorporate enhanced cryptology, enable blue force GPS electronic attack, deliver greater position and time accuracy, and provide improved protection against signal spoofing as compared to legacy receivers.  This project funds the Navy's integration of M-Code capable GPS receivers being developed by the United States Air Force (USAF) GPS Directorate into various receivers on Navy air platforms.  This effort supports Navy's compliance with Public Law 111-383, which requires that all GPS user equipment be capable of receiving the new GPS M-Code signal after FY 2017. 

To meet the Navy's mandate, system engineering and requirement development efforts must begin before actual delivery of Military GPS User Equipment (MGUE).  The integration timeline of modernized GPS receivers is 5+ years from planning to test and is dependent on platform type.  Each platform uses a unique GPS receiver, and has a unique GPS system configuration, which requires separate parallel efforts to include software updates to avionics and mission computers as well as modifications to the airframe based on Size, Weight and Power and Cost (SWaP-C) requirements; coordination with each Program Management Air (PMA) organization; management, oversight and support of the effort; and contracting and working with the identified Prime Vendor Integrator for the platform.  Project currently consists of seven (7) parallel efforts that integrate four (4) different M-Code GPS receivers into seven (7) different type model series aircraft.
                                                     
                                                         
                                                             26.484
                                                             0
                                                             Continued GPS Modernization integration efforts on three (3) air platforms: F/A-18E/F, EA-18G, and E-2D. 
- Continued development of requirements and systems engineering efforts for integrating M-Code GPS receivers into airframe and aircraft software. 
- Completed hardware and software M-Code integration risk reduction studies to include Wide Areas Augmentation System (WAAS) Integration Risk Reduction for E-2D. 
- Continued hardware and software M-Code integration risk reduction studies of Miniaturized Airborne GPS receiver 2000-Modernization (MAGR2K-M) receiver for F/A-18E/F, and ANAV GPS receiver for F/A-18E/F and EA-18G. 
- Supported USAF technical review of Embedded Global Positioning System and Inertial Navigation System-Modernization (EGI-M) vendor proposals for E-2D.
- Awarded contract and commenced efforts for integration of Miniaturized Airborne GPS receiver 2000-Modernization (MAGR2K-M) for F/A-18E/F. 
- Provided overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure Naval platform performance and integration requirements are supported during Military Code (M-Code) receiver development and integration into the platform. 

Began Global Positioning System (GPS) Modernization efforts on four (4) additional air platforms: MV-22B, CMV-22B, CH-53K, and KC-130J. 
- Initiated development of requirements and systems engineering efforts for integrating M-Code GPS receivers into the airframe and aircraft software. 
- Developed and implemented process to integrate M-Code capability into platform receiver and to test modernized receiver into platform.
- Supported Untied States Air Force (USAF) technical review of  vendor proposals for contract to integrate M-Code into receiver for two (2) air platforms: MV-22B and CMV-22B. 
- Provided overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure Naval platform performance and integration requirements are supported during integration of M-Code capable receiver into the platform.
                                                        
                                                    
                                                     
                                                         
                                                             46.985
                                                             23
                                                             Continue to fund the Prime Vendor Integration and testing of MAGR2K-M GPS Receivers on three (3) air platforms; F/A-18E/F, MV-22B, and CMV-22B.  MAGR2K-M GPS Receivers required minimal enhanced functionality and kept the same aviation form factor as the legacy MAGR2K-S receivers.  Due to the developmental complexity of EGI-M GPS Receivers, Prime Vendor Integration and testing of Embedded GPS Inertial - M-Code (EGI-M) GPS Receivers will be delayed in order to incorporate enhanced capabilities as required by the EGI-M System Requirements Document (SRD).  Project will support critical risk reduction efforts of EGI-M GPS Receivers for five (5) air platforms: F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J. 

Continue GPS Modernization efforts on three (3) air platforms, F/A-18E/F, MV-22B and CMV-22B, which require MAGR2K-M receivers:
- Award Prime Vendor Integration (PVI) contracts for MV-22B and CMV-22B air platforms.
- Finalize cybersecurity requirements and Software Statement of Requirements (SOR). 
- Conduct systems engineering and technical reviews (SETR) including Systems Requirements Review (SRR) and Preliminary Design Review (PDR).
- Completed hardware and software M-Code integration risk reduction studies of MAGR2K-M receiver for F/A-18E/F.
- Perform Non-recurring Engineering (NRE) efforts and software updates required for the design and testing of Military Code (M-Code) Global Positioning System (GPS) receivers in support of developmental and operational test events. 
- Provide overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure aircraft performance and integration requirements are supported during M-Code receiver development. 

Continue GPS Modernization efforts on  five (5) air platforms, F/A-18E/F, EA-18G, E-2D, CH-53K, and KC-130J, which require Embedded GPS/Inertial Navigation System (INS) (EGI) type of GPS receivers (ANAV, LN-351, H-764):  
- Procure test article receivers to provide production representative M-Code receivers for laboratory and flight testing.
- Conduct hardware and software M-Code integration risk reduction studies to include Systems Requirement Review (SRR), structural analysis, electrical power load analysis, human engineering, product support analysis, and product support review of Engineering & Manufacturing Development (EMD) Contract Data Requirements List (CDRL) deliverables.
- Development of requirements and systems engineering efforts for integrating M-Code GPS receivers into the airframe and aircraft software. 
- Continue process to integrate M-Code capability into platform receiver and to test modernized receiver into platform. 
- Provide overarching management, central coordination, government oversight and guidance, shared expertise, and engineering support to ensure aircraft performance and integration requirements are supported during M-Code receiver development. 

OCO:
N/A.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY 2020 funding has been realigned to PE 0604280N Project 0921 (NAVSTAR GPS Equipment) as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY 2020 justification and change explanation is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2657
                                                     NAVSTAR GPS Receivers (Space)
                                                     
                                                         15.923
                                                         10.703
                                                         32.674
                                                         32.674
                                                         33.721
                                                         29.977
                                                         22.938
                                                         23.394
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0577
                                                     Common Avionics Changes
                                                     
                                                         12.431
                                                         7.543
                                                         8.118
                                                         8.118
                                                         7.991
                                                         19.193
                                                         41.139
                                                         45.712
                                                         245.777
                                                         778.432
                                                    
                                                
                                            
                                             Both the Navigation Warfare (NAVWAR) Air and Sea programs continue to integrate improved anti-jam (AJ) capability onto air and sea platforms and ensure compatibility with new Military Code (M-Code) signal. 

Global Positioning System (GPS)-based Positioning, Navigation, and Timing (PNT) Service (GPNTS) program will develop, acquire, and field GPNTS, a scalable Selective Availability/Anti- Spoofing Module (SAASM) GPS-based service-oriented architecture PNT system that will provide an open, extensible, modernized replacement for the current fleet PNT systems. GPNTS will also integrate Military GPS User Equipment (MGUE) and the Office of Naval Research (ONR) developed Non-GPS Aided Positioning for Surface Ships (NoGAPSS) capabilities.  A firm fixed price contract was awarded March 2018 to procure Low Rate Initial Production (LRIP) and Full Rate Production (FRP) systems. 

GPS Modernization manages the non-recurring engineering required to conduct systems engineering, integration and test of modernized GPS receivers and utilize United States Air Force (USAF) hardware contracts, and Navy air platform integration contracts.
                                             The primary metric used for the Air NAVWAR Program is acceptable system performance in a GPS denied environment which is defined by classified values of jamming to signal ratio (J/S) identified in the Enhanced GPS User Equipment (UE) Operational Requirements Document (ORD) 562-06-00 of 7 June 2000.  The performance goal is met if acceptable system performance is achieved in the threshold J/S environment cited in the classified appendix.

The primary metric used for the Sea NAVWAR is acceptable system performance in a GPS denial environment defined by classified values of jamming to J/S identified in the Sea NAVWAR Increment 2 Capabilities Production Document (CPD) (12/2008).  The performance goal is met if acceptable system performance is achieved in the threshold J/S environment cited in the CPD.

The primary metric used for the GPNTS is successful completion of the system development as outlined in the GPNTS Technical Requirements Document (TRD).

The primary metric used for the GPS Modernization is successful completion of the system development as outlined in the Project Definition Document (PDD) for GPS Modernization.
                                        
                                         
                                             FY 2020 cost data is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                             
                                                 
                                                     Product Development
                                                     FY 2020 cost data is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Air NAVWAR Development Support
                                                             WR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.215
                                                                     2017-11
                                                                
                                                                 
                                                                     2.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.215
                                                            
                                                        
                                                         
                                                             Air NAVWAR Govt Eng Support
                                                             WR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.566
                                                                     2017-12
                                                                
                                                                 
                                                                     2.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.816
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Development
                                                             C
                                                             CPIF
                                                             Lockheed
                                                             Marion, MA
                                                             
                                                                 9.631
                                                                 
                                                                     2.530
                                                                     2017-10
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.561
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Development Support
                                                             WR
                                                             SSC PAC, NUWC
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     1.484
                                                                     2017-12
                                                                
                                                                 
                                                                     0.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.284
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Govt Eng Support
                                                             WR
                                                             SSC PAC, NUWC
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.345
                                                                     2017-12
                                                                
                                                                 
                                                                     0.283
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.628
                                                            
                                                        
                                                         
                                                             GPNTS HW / SW Development
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             San Diego, CA
                                                             
                                                                 39.188
                                                                 
                                                                     4.340
                                                                     2017-11
                                                                
                                                                 
                                                                     6.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 49.528
                                                            
                                                        
                                                         
                                                             GPNTS HW Product Development
                                                             C
                                                             CPFF
                                                             Sechan Electronics
                                                             Lititz, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.660
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.660
                                                            
                                                        
                                                         
                                                             GPNTS SW / NoGAPSS Development
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                         
                                                             GPNTS Development Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.658
                                                                     2017-12
                                                                
                                                                 
                                                                     1.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.158
                                                            
                                                        
                                                         
                                                             GPNTS Govt Eng Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     4.750
                                                                     2017-12
                                                                
                                                                 
                                                                     2.456
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.206
                                                            
                                                        
                                                         
                                                             GPS Mod Development F/A-18E/F MAGR2K-M
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     1.780
                                                                     2018-04
                                                                
                                                                 
                                                                     2.850
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.630
                                                            
                                                        
                                                         
                                                             GPS Mod Development F/A-18E/F & EA-18G ANAV
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.502
                                                                     2018-09
                                                                
                                                                 
                                                                     0.600
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.102
                                                            
                                                        
                                                         
                                                             GPS Mod Development E-2D
                                                             C
                                                             CPIF
                                                             Northup Gruman
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-09
                                                                
                                                                 
                                                                     0.900
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.400
                                                            
                                                        
                                                         
                                                             GPS Mod Development MV-22B,CMV-22B
                                                             C
                                                             CPIF
                                                             Bell Boeing
                                                             Amarillo, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-09
                                                                
                                                                 
                                                                     2.700
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.200
                                                            
                                                        
                                                         
                                                             GPS Mod Hardware F/A-18E/F MAGR2K-M
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.302
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.302
                                                            
                                                        
                                                         
                                                             GPS Mod Hardware E-2D
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             GPS Mod Hardware CH-53K
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             GPS Mod Development Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     5.673
                                                                     2017-11
                                                                
                                                                 
                                                                     2.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.173
                                                            
                                                        
                                                         
                                                             GPS Mod Govt Eng Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     3.741
                                                                     2017-11
                                                                
                                                                 
                                                                     3.800
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.541
                                                            
                                                        
                                                         
                                                             Product Development
                                                             WR
                                                             GPS Directorate
                                                             Los Angeles, CA
                                                             
                                                                 4.924
                                                                 
                                                                     1.300
                                                                     2017-12
                                                                
                                                                 
                                                                     1.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.924
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             Govt, Contractor
                                                             San Diego, Newport
                                                             
                                                                 28.476
                                                                 
                                                                     0.700
                                                                     2017-11
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.926
                                                            
                                                        
                                                         
                                                             Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 97.148
                                                                 
                                                                     8.458
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 105.606
                                                            
                                                        
                                                         
                                                             GPS Mod TBD
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     19.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 cost data is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Contract Engineering Services
                                                             WR
                                                             BAH
                                                             San Diego, Pax River, China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     1.830
                                                                     2017-11
                                                                
                                                                 
                                                                     2.700
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.530
                                                            
                                                        
                                                         
                                                             Enginering Services
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     1.875
                                                                     2017-11
                                                                
                                                                 
                                                                     4.310
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.185
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     1.735
                                                                     2017-12
                                                                
                                                                 
                                                                     2.750
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.485
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.401
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.401
                                                            
                                                        
                                                         
                                                             Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 56.370
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.370
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 cost data is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Air NAVWAR Test & Evaluation
                                                             WR
                                                             NAWC
                                                             Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     2.250
                                                                     2017-11
                                                                
                                                                 
                                                                     3.946
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.196
                                                            
                                                        
                                                         
                                                             Sea NAVWAR Test & Evaluation
                                                             WR
                                                             SSC PAC, NUWC
                                                             San Diego, Newport
                                                             
                                                                 0.000
                                                                 
                                                                     0.138
                                                                     2017-11
                                                                
                                                                 
                                                                     1.372
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.510
                                                            
                                                        
                                                         
                                                             GPNTS Test & Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego
                                                             
                                                                 0.000
                                                                 
                                                                     3.187
                                                                     2017-11
                                                                
                                                                 
                                                                     4.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.187
                                                            
                                                        
                                                         
                                                             GPS Mod Test & Evaluation
                                                             WR
                                                             SSC PAC, NAWC
                                                             San Diego, Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.250
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 49.282
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 49.282
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY 2020 cost data is provided under PE 0604280N Project 0921 (NAVSTAR GPS Equipment).
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAH
                                                             San Diego, Pax River, China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     7.552
                                                                     2017-11
                                                                
                                                                 
                                                                     5.106
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.658
                                                            
                                                        
                                                         
                                                             Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.223
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.223
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604777N_0921_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0604777N_0921_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0604777N_0921_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0604777N_0921_FILE4.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0921
                                                     
                                                         
                                                             Sea NAVWAR: Sea Navigation ADAP Production FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation ADAP Follow On Production FY19
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation OE-538B Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Test Readiness Review (TRR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Functional Configuarion Audit (FCA)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Production Representative Article (PRA) Delivery 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Production Representative Article (PRA) Delivery 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Production Representative Article (PRA) Delivery 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation Development Test (DT) LAB
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation First Article Qualification Testing (FAQT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation SWaP-C Engineering Qualification Testing (EQT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Sea NAVWAR: Sea Navigation ADAP Installations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Initial Operational Test & Evaluation (IOT&E)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Test and Evaluation Master Plan (TEMP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Follow-On Production Effort
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Production Contract
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Buy 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Development/ Engineering Services
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Software Contract
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Engineering Change Request (ECR) Phase III
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS P3I Efforts
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS SW Defect Resolution
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Development Test Readiness Review (DTRR)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Operational Test Readiness Review (OTRR)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS  Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Environmental Quality Testing (EQT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Technical Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Combat Certification
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS NAVCERT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Authority to Operate (ATO)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Initial Security Plan (ISP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS Ship Change Document (SCD) II
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS SCD III
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS-based PNT Service (GPNTS): GPNTS DDG Installation for IOT&E
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2016 Funds
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Delivery 2016 Funds
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Procurement 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit First Procurement 2019
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation F/A-18 Kit Second Procurement 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Aviation PNT Baseline Gap Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation SAASM Tracking GPS Constellation Updates
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Y-Code Only Mode Software Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation NRE Integration for NAVWAR AJ on AH-1 Z/UH-1Y
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation UAS NAVWAR Anti-Jam Demos/Integration Studies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on E-2D
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on MQ-4C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on E-6B
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Support NRE for NAVWAR AJ on MQ-8B/8C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air NAVWAR: Air Navigation Installation of F/A-18E/F & EA-18G Kits
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization  M-Code Mandate
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M Prime Vendor Integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization F/A18-E/F MAGR2K-M PRU Buy 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization F/A-18E/F MAGR2K-M PRU Delivery 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization MV-22B MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization MV-22B MAGR2K-M Prime Vendor Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization MV-22B MAGR2K-M PRU Delivery
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization CMV-22B MAGR2K-M Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization CMV-22B MAGR2K-M Prime Vendor Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization CMV-22B MAGR2K-M PRU Delivery
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization F/A18-E/F & EA-18G ANAV Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization E-2D LN-351 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization E-2D LN-351 PRU Buy 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization CH-53K LN-351 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization CH-53K LN-351 PRU Buy 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GPS Modernization: GPS Modernization KC-130J H-764 Rqmt. Dev & SE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1253
                                         Combat Ident System
                                         
                                             185.913
                                             1.830
                                             1.983
                                             1.888
                                             1.888
                                             1.923
                                             1.960
                                             1.998
                                             2.039
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MARK (MK) XIIA Mode 5 provides improved secure cooperative combat identification via Identification Friend or Foe (IFF). Mode 5 is developed in cooperation with North Atlantic Treaty Organization, with the DoD implementation governed by AIMS 03-1000A, AIMS 03-1000B and USN requirements defined in ORD # 577-06-01.  IFF product improvements are designed to be installed through upgrade and deficiency correction studies, which in turn, become engineering changes to IFF interrogators and transponders and their associated cryptographic material.

The Navy MK XIIA Mode 5 program was approved for entry in Systems Development and Demonstration phase in August 2003 and into the Production and Deployment Phase and Low Rate Initial Production in July 2006, and Full Rate Production July 2012. The Navy Mode 5 program achieved Initial Operational Capability (IOC) in 2012 in accordance with the ORD.  Mode 5 capable equipment was fielded in USN/USMC platforms in accordance with Joint Requirements Oversight Council Memorandums (047-07, 122-08 and 108-13) in support of Joint Mode 5 IOC in 2014 and is expected to meet Joint Full Operational Capability in FY2020.

RDT&E articles include Mode 5 cryptographic modules and associated hardware and software changes for IFF interrogators and transponders, including, but not limited to: AN/APX-118/123, AN/APX-119, and AN/APX-111 equipment. RDT&E units are required for government and contractor labs to support aircraft and ship integrations, test sites, test aircraft, and unmanned aircraft systems.
                                             
                                                 
                                                     Mode 5 prototype hardware, cryptographic module
                                                     Develop kits for installation into existing fleet assets including AN/APX-118/123 Common Digital Transponder, and AN/APX-111 Combined Interrogator Transponder or other interrogator/transponder equipment to include small form factors. Repair and correct deficiencies identified during integration and test. Procure IFF interrogators and transponders, including, but not limited to: AN/APX-123, AN/APX-119, AN/APX-111, cryptographic modules and Mode 5 modification kits to support platform integration and testing. Perform platform integration efforts of Mode 5 equipment for various Type/Model/Series aircraft.
                                                     
                                                         
                                                             0.981
                                                             0
                                                             Complete laboratory verification testing of the functionality of the Mode 5 capability in the CH-53K aircraft prior to FY2019 T&E efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.164
                                                             0
                                                             Begin T&E system integration testing of the Mode 5 capability in the CH-53K aircraft.
                                                        
                                                         
                                                             0.096
                                                             0
                                                        
                                                         
                                                             0.096
                                                             0
                                                             Complete T&E efforts testing the functionality of the Mode 5 capability in the CH-53K aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 is due to CH-53K transitioning to production.
                                                    
                                                
                                                 
                                                     Mode 5 Systems Engineering and Integrated Logistics Support (ILS)
                                                     Performed systems engineering and analysis in support of Mode 5 hardware/software development and engineering change proposals on Identification Friend or Foe (IFF) interrogators and transponders, including but not limited to:  AN/APX-123 Common Digital Transponder, AN/APX-119 Transponder, AN/APX-111 Combined Interrogator Transponder, Cryptographic Modules, Mode 5 Engineering Test Equipment, and Mode 5 support equipment.
                                                     
                                                         
                                                             0.300
                                                             0
                                                             Finalize ECP for fleet installation of Mode 5 capability in CH-53K aircraft to support fleet fielding in late FY19.
                                                        
                                                    
                                                     
                                                         
                                                             0.799
                                                             0
                                                             Development of small form factor IFF for unmanned aircraft systems.  Support developmental test of Mode 5 capability in CH-53K aircraft.
                                                        
                                                         
                                                             0.757
                                                             0
                                                        
                                                         
                                                             0.757
                                                             0
                                                             Continue development of small form factor IFF for unmanned aircraft systems.  Complete developmental test of Mode 5 capability in CH-53K aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY 2019 to FY 2020 is due to completion of CH-53K development.
                                                    
                                                
                                                 
                                                     Mode 5 Upgrade Developmental Test & Operational Test
                                                     Perform Mode 5 integrated and operational test phases for AN/APX-123 Common Transponder, AN/APX-119 Transponder, small form factor IFF for unmanned aircraft systems, and AN/APX-111 Combined Interrogator Transponder.
                                                     
                                                         
                                                             0.549
                                                             0
                                                             Perform initial ground testing of Mode 5 in the CH-53K aircraft in support of FY19 flight testing and certification efforts.
                                                        
                                                    
                                                     
                                                         
                                                             1.020
                                                             0
                                                             Perform CH-53K flight testing and certification.
                                                        
                                                         
                                                             1.035
                                                             0
                                                        
                                                         
                                                             1.035
                                                             0
                                                             Complete CH-53K flight testing and certification.  Begin small form factor testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is due to platform integration testing beginning for small form factor.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2851
                                                     ID Systems
                                                     
                                                         21.239
                                                         22.777
                                                         26.059
                                                         26.059
                                                         25.232
                                                         49.464
                                                         57.259
                                                         58.402
                                                         297.625
                                                         851.160
                                                    
                                                
                                                 
                                                     APN/0582
                                                     ID Sys
                                                     
                                                         49.443
                                                         39.196
                                                         41.437
                                                         41.437
                                                         35.653
                                                         13.347
                                                         9.605
                                                         9.797
                                                         0.000
                                                         511.395
                                                    
                                                
                                            
                                             The Acquisition Strategy is to develop Mode 5 Engineering Change Proposals to modernize Mark XII Identification Friend or Foe (IFF) equipment or insert Mode 5 into existing platforms by JROC memorandums (047-07, 122-08 and 108-13).  After integration into all Navy Combat Weapons systems platforms, the Navy will transition Cooperative Identification Capability to Mode 5.
                                             Continue Full Rate Production and assist in achieving Joint Full Operational Capability in FY2020.  Perform studies and analysis for future road mapping of IFF capability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 15.625
                                                                 
                                                                     0.204
                                                                     2017-11
                                                                
                                                                 
                                                                     0.092
                                                                     2018-11
                                                                
                                                                 
                                                                     0.056
                                                                
                                                                 
                                                                     0.056
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             St Inigoes, MD
                                                             
                                                                 14.802
                                                                 
                                                                     0.051
                                                                     2017-11
                                                                
                                                                 
                                                                     0.655
                                                                     2018-11
                                                                
                                                                 
                                                                     0.628
                                                                
                                                                 
                                                                     0.628
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 2.795
                                                                 
                                                                     0.981
                                                                     2018-01
                                                                
                                                                 
                                                                     0.164
                                                                     2019-01
                                                                
                                                                 
                                                                     0.096
                                                                
                                                                 
                                                                     0.096
                                                                     2020-01
                                                                
                                                                 0.164
                                                                 4.200
                                                                 4.200
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev Services costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 90.857
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 90.857
                                                                 43.213
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             ILS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.040
                                                                 
                                                                     0.083
                                                                     2017-11
                                                                
                                                                 
                                                                     0.052
                                                                     2018-11
                                                                
                                                                 
                                                                     0.073
                                                                
                                                                 
                                                                     0.073
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support Services costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.761
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.761
                                                                 2.761
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental T & E
                                                             WR
                                                             NAWCAD
                                                             PAX River, MD
                                                             
                                                                 29.267
                                                                 
                                                                     0.511
                                                                     2017-11
                                                                
                                                                 
                                                                     1.020
                                                                     2018-11
                                                                
                                                                 
                                                                     1.035
                                                                
                                                                 
                                                                     1.035
                                                                     2019-11
                                                                
                                                                 7.705
                                                                 39.538
                                                            
                                                        
                                                         
                                                             Prior Year T&E costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.370
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.370
                                                                 3.456
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Year  Mgmt Services costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.396
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.396
                                                                 4.396
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604777N_1253_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Combat Identification Systems
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Mode 5 JFOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Prepare & Evaluate ECPs/SCDs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Small Form Factor
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development Integration: CH-53K
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development Integration: Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Technical Evaluation: CH-53K
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Technical Evaluation: Small Form Factor
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Evaluation: Follow-on Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 4
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MARK (MK) XIIA Mode 5 provides improved secure cooperative combat identification via Identification Friend or Foe (IFF). Mode 5 is developed in cooperation with North Atlantic Treaty Organization, with the DoD implementation governed by AIMS 03-1000A, AIMS 03-1000B and USN requirements defined in ORD # 577-06-01.
Research, development, and acquisition to support a micro IFF transponder with Mode 5 in order to meet the space, weight, and power (SWaP) requirements for Group 2 and 3 Unmanned Aerial Vehicles (UAVs), and other unmanned systems.
                                             
                                                 
                                                     Micro-IFF Component
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Development of prototype, testing and certification of Mode 5 Micro IFF transponder.
                                                    
                                                
                                            
                                             The Acquisition Strategy is to develop a micro IFF transponder solution through Small Business Innovation Research (SBIR) and other government development organizations.
                                             Achieve NSA Certification.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development - SBIR
                                                             Various
                                                             R-Cubed Engineering LLC
                                                             Palmetto, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.994
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.994
                                                                 1.994
                                                            
                                                        
                                                         
                                                             Product Development - SBIR
                                                             Various
                                                             Intelligent Automation
                                                             Rockville, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.994
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.994
                                                                 1.994
                                                            
                                                        
                                                         
                                                             Product Development - Organic
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Certification
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.312
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.312
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604777N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Micro IFF Component Development
                                                     
                                                         
                                                             Development: NSA Certification Critical Design Review (CDR)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development: Micro IFF Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development: Final Prototype Delivery
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development: NSA Certification
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604800M
                                 (U)Joint Strike Fighter (JSF) - EMD
                                 149
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     50902.883
                                     157.162
                                     66.566
                                     1.710
                                     1.710
                                     0.540
                                     0.556
                                     0.567
                                     0.578
                                     0.000
                                     51130.562
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC, and USAF use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SDD because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         152.934
                                         66.566
                                         1.713
                                         1.713
                                    
                                     
                                         157.162
                                         66.566
                                         1.710
                                         1.710
                                    
                                     
                                         4.228
                                         0.000
                                         -0.003
                                         -0.003
                                    
                                     
                                         
                                             9.929
                                             0.000
                                        
                                         
                                             -5.701
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.003
                                                     -0.003
                                                
                                            
                                        
                                    
                                
                                 
                                     
                                         2262
                                         Joint Strike Fighter EMD STOVL
                                         198
                                         
                                             50438.576
                                             146.202
                                             66.566
                                             1.710
                                             1.710
                                             0.540
                                             0.556
                                             0.567
                                             0.578
                                             0.000
                                             50655.295
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost including United States Navy (USN), United States Marine Corps (USMC), International partner contributions and United States Air Force (USAF) funding are:    FY18 $537.672M, FY19 $196.104M and FY20 $10.828M R-2 data reflects variant unique funding only.

R-2A(section B)/R-3 displays total combined program (i.e. not Service specific), including International partners.  

F-35 EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A Conventional Takeoff and Landing; F-35B Short Takeoff and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. The F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F. 

The United Kingdom, other International Partner nations, and Foreign Military Sales customers are also participants in the Joint Strike Fighter program.  The program shown here reflects United States Navy (USN), United States Marine Corps, United States Air Force (USAF), and International Partner funding.  

The top-line Program Element reflects the unique variant for each Service.  Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.  

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC and USAF use.

FY07:  1 F-35A flight test article 
FY08:  1 F-35B flight test article; 1 F-35B ground test article 
FY09:  1 F-35B flight test article; 2 F-35A ground test articles 
FY10:  6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11:  4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13:  1 F-35C flight test article
                                             
                                                 
                                                     System Development and Demonstration (SDD)
                                                     SDD execution of the Air System (Lockheed Martin) including International Commonality Efforts; includes airframe, vehicle and mission systems, autonomic logistics, systems engineering & test efforts.
                                                     
                                                         
                                                             377.434
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.
                                                        
                                                    
                                                     
                                                         
                                                             105.710
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.
                                                        
                                                         
                                                             10.828
                                                             0
                                                        
                                                         
                                                             10.828
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.  Conduct SDD closure activities including FCA/PCA in order to establish production specification and transition to post-SDD, production and sustainment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Systems Engineering (SE)
                                                     SDD SE including systems operations requirements analysis, program integration, requirements integration, and interoperability support.
                                                     
                                                         
                                                             0.911
                                                             0
                                                             Complete SDD SE, including systems operations requirements analysis, program integration, requirements integration, and interoperability support.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation (T&E)
                                                     Government DT&E/Operational Testing (OT) in support of first flight of test aircraft. Elements of DT&E includes preparation for flight testing and weapons integration testing.
                                                     
                                                         
                                                             98.035
                                                             0
                                                             Continue government DT&E/OT in support of test aircraft.  Continue flight sciences testing of CTOL, STOVL, and CV variants to expand air vehicle envelope and support mission systems testing.  Elements of DT&E include flight testing, weapons integration testing, and component capabilities testing.
                                                        
                                                    
                                                     
                                                         
                                                             77.826
                                                             0
                                                             Continue government DT&E/OT in support of test aircraft.  Continue flight sciences testing of CTOL, STOVL, and CV variants to expand air vehicle envelope and support mission systems testing.  Elements of DT&E include flight testing, weapons integration testing, and component capabilities testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             IOT&E conclusion and reporting requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Development Support
                                                     SDD Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                     
                                                         
                                                             20.598
                                                             0
                                                             Continue SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                        
                                                    
                                                     
                                                         
                                                             12.568
                                                             0
                                                             Continue SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System (ALIS)
                                                     SDD execution of Autonomic Logistics Information System (ALIS) develops the information
infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate
users.
                                                     
                                                         
                                                             40.694
                                                             0
                                                             Continue SDD execution of ALIS to develop the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Continue SDD execution of ALIS to develop the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     Joint Strike Fighter 0604800F
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                    
                                                
                                                 
                                                     Joint Strike Fighter 0604800N
                                                     
                                                         100.084
                                                         60.537
                                                         1.490
                                                         1.490
                                                    
                                                
                                                 
                                                     International Partner
                                                     
                                                         27.450
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604800F
                                                     F-35A Joint Strike Fighter SDD
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                         5.434
                                                         0.013
                                                         0.000
                                                         0.000
                                                         0.000
                                                         22334.784
                                                    
                                                
                                                 
                                                     International
                                                     International Partner (SDD)
                                                     
                                                         27.450
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5013.463
                                                    
                                                
                                                 
                                                     APAF/0207142F BP10
                                                     F-35A USAF CTOL
                                                     
                                                         4544.684
                                                         4253.696
                                                         4209.813
                                                         4209.813
                                                         4862.684
                                                         4796.042
                                                         0.000
                                                         0.000
                                                         148685.767
                                                         202884.710
                                                    
                                                
                                                 
                                                     RDT&E/0604800N/2261
                                                     F-35C Joint Strike Fighter (JSF) - EMD
                                                     
                                                         100.084
                                                         60.537
                                                         1.490
                                                         1.490
                                                         0.238
                                                         0.252
                                                         0.234
                                                         0.234
                                                         0.000
                                                         50601.645
                                                    
                                                
                                                 
                                                     APN/0605B
                                                     F-35B Joint Strike Fighter STOVL Spares
                                                     
                                                         105.671
                                                         92.198
                                                         160.150
                                                         160.150
                                                         140.989
                                                         143.809
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0605C
                                                     F-35C Joint Strike Fighter CV Spares
                                                     
                                                         84.591
                                                         44.971
                                                         52.858
                                                         52.858
                                                         303.608
                                                         309.680
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MILCON 0207142F
                                                     USAF MILCON Operations
                                                     
                                                         181.250
                                                         175.150
                                                         154.400
                                                         154.400
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1602.550
                                                    
                                                
                                                 
                                                     APAF/0207142F BP11
                                                     USAF Modification Funding
                                                     
                                                         68.270
                                                         230.448
                                                         279.814
                                                         279.814
                                                         259.978
                                                         301.899
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1665.794
                                                    
                                                
                                                 
                                                     FOD/0207142F
                                                     USAF Follow-on Development (FoD)
                                                     
                                                         299.408
                                                         396.821
                                                         504.971
                                                         504.971
                                                         418.988
                                                         343.147
                                                         283.292
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0207142F/USAF BP16
                                                     USAF Joint Strike Fighter Initial Spares
                                                     
                                                         320.831
                                                         319.151
                                                         416.722
                                                         416.722
                                                         399.361
                                                         394.654
                                                         0.000
                                                         0.000
                                                         4175.007
                                                         7849.413
                                                    
                                                
                                                 
                                                     USAF/OPAF  0207142F
                                                     USAF OPAF
                                                     
                                                         3.326
                                                         3.310
                                                         2.993
                                                         2.993
                                                         2.463
                                                         2.507
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0592
                                                     F-35B STOVL Series
                                                     
                                                         34.963
                                                         36.618
                                                         65.585
                                                         65.585
                                                         47.545
                                                         67.429
                                                         55.402
                                                         61.693
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0593
                                                     F-35C CV Series
                                                     
                                                         31.689
                                                         21.236
                                                         15.358
                                                         15.358
                                                         12.169
                                                         13.323
                                                         13.001
                                                         13.319
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604800N/3352
                                                     F-35C Sustainment/Capability Enhancements
                                                     
                                                         5.564
                                                         4.957
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         474.828
                                                    
                                                
                                                 
                                                     USAF SDD BP 653832
                                                     JSF Deployability and Suitability Enhancements
                                                     
                                                         18.190
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         222.147
                                                    
                                                
                                                 
                                                     PAF/0207142F BP10
                                                     F-35A JSF CTOL Advance Procurement
                                                     
                                                         780.300
                                                         405.200
                                                         1003.600
                                                         1003.600
                                                         965.300
                                                         414.700
                                                         0.000
                                                         0.000
                                                         20154.954
                                                         26885.296
                                                    
                                                
                                                 
                                                     DCA/0207142F 676011
                                                     Dual Capable Aircraft (DCA)
                                                     
                                                         35.122
                                                         78.016
                                                         71.339
                                                         71.339
                                                         106.329
                                                         45.328
                                                         11.643
                                                         11.852
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0147
                                                     F-35C Joint Strike Fighter CV
                                                     
                                                         1434.932
                                                         2150.369
                                                         2479.012
                                                         2479.012
                                                         2108.140
                                                         3568.494
                                                         3338.922
                                                         3254.095
                                                         21184.608
                                                         55276.036
                                                    
                                                
                                                 
                                                     APN/0152C
                                                     F-35B Joint Strike Fighter STOVL AP
                                                     
                                                         413.450
                                                         228.492
                                                         291.804
                                                         291.804
                                                         303.035
                                                         221.554
                                                         231.317
                                                         234.344
                                                         1855.779
                                                         5302.999
                                                    
                                                
                                                 
                                                     APN/0152
                                                     F-35B Joint Strike Fighter STOVL
                                                     
                                                         3185.195
                                                         2850.311
                                                         1661.713
                                                         1661.713
                                                         1967.950
                                                         2243.672
                                                         2705.528
                                                         2879.021
                                                         20762.973
                                                         48897.043
                                                    
                                                
                                                 
                                                     DoN MILCON
                                                     DoN JSF MILCON
                                                     
                                                         64.660
                                                         121.990
                                                         119.800
                                                         119.800
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         642.400
                                                         1406.074
                                                    
                                                
                                                 
                                                     International 2
                                                     Intl Production/Reprogramming Lab
                                                     
                                                         124.114
                                                         151.776
                                                         150.588
                                                         150.588
                                                         149.848
                                                         87.119
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268
                                                     Logistics Information System (ALIS)
                                                     
                                                         63.995
                                                         37.874
                                                         55.915
                                                         55.415
                                                         0.500
                                                         58.072
                                                         61.614
                                                         73.629
                                                         74.812
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MC/0207597F
                                                     USAF MILCON Training
                                                     
                                                         70.350
                                                         11.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         166.750
                                                    
                                                
                                                 
                                                     International 3
                                                     International  R&D FoM/D&S
                                                     
                                                         158.273
                                                         159.649
                                                         162.023
                                                         162.023
                                                         167.383
                                                         160.111
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 902010 S8JC
                                                     Aviation Support Equipment (ALIS)
                                                     
                                                         2.297
                                                         2.321
                                                         0.139
                                                         0.139
                                                         1.977
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USAF O&M
                                                     USAF O&M
                                                     
                                                         516.569
                                                         731.134
                                                         909.930
                                                         909.930
                                                         985.790
                                                         1089.394
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USN 2936
                                                     F-35C Follow-on Development (CV)
                                                     
                                                         138.308
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         490.099
                                                    
                                                
                                                 
                                                     International Unique
                                                     Intl Unique (SDD/PSFD)
                                                     
                                                         15.566
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         481.617
                                                    
                                                
                                                 
                                                     APN/0147C
                                                     F-35C Joint Strike Fighter CV AP
                                                     
                                                         263.112
                                                         140.010
                                                         339.053
                                                         339.053
                                                         443.786
                                                         278.323
                                                         249.135
                                                         243.615
                                                         2304.960
                                                         5795.077
                                                    
                                                
                                                 
                                                     USMC 2935
                                                     F-35C Follow-on Development (STOVL)
                                                     
                                                         139.369
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.160
                                                    
                                                
                                                 
                                                     0604840N F-35C C2D2
                                                     F-35C 3411
                                                     
                                                         0.000
                                                         227.998
                                                         383.741
                                                         383.741
                                                         351.536
                                                         263.066
                                                         252.898
                                                         245.204
                                                         0.000
                                                         1724.443
                                                    
                                                
                                                 
                                                     0604840M F-35B C2D2
                                                     F-35B 3410
                                                     
                                                         0.000
                                                         234.107
                                                         422.881
                                                         422.881
                                                         373.365
                                                         313.601
                                                         283.357
                                                         270.845
                                                         0.000
                                                         1898.156
                                                    
                                                
                                            
                                             The SDD program consists of a cost-reimbursement contract awarded to Lockheed Martin Aeronautics Company to develop the F-35 Air System, consisting of three aircraft variants and its associated logistics support system, for the U.S. Services and international participants. Similarly, a cost-reimbursement contract was awarded to Pratt & Whitney to develop the F135 propulsion system. Ground and flight testing will be conducted during development to accomplish validation and verification, with the extensive use of modeling and simulation to offset the risk of this large, complex, and concurrent lifecycle program. A comprehensive logistics support environment, including an integrated training system for aircrew, maintenance, and support personnel, is also being developed. 

On 25 April 2011, the Department of Defense terminated the development of the General Electric Rolls-Royce Fighter Engine Team F136 propulsion system.

The F-35 Program has made international involvement a key element of the acquisition strategy. This includes international partnership in the development, production, and sustainment phases of the lifecycle. Additional international participation includes Foreign Military Sales arrangements.

In Fiscal Year 2007, separate cost-type contracts were awarded to Lockheed Martin Aeronautics Company and Pratt & Whitney to begin low rate initial production for F-35 air vehicles, propulsion systems, and sustainment for the fielded systems. Transition to fixed-price-type procurement contracts occurred with the fourth low rate lot. To provide logistics support for delivered aircraft, Performance-Based Logistics cost-type contracts will be awarded to Lockheed Martin Aeronautics Company and Pratt & Whitney.

At the completion of Low Rate Initial Production, a Defense Acquisition Board review, and Milestone Decision Authority approval, the F-35 Program will enter Full Rate Production. Fixed-price procurement contracts will be awarded for F-35 air vehicles and propulsion systems for the U.S. Services and international participants.  Multiyear procurement authority for the F-35 Air System will be requested for Full Rate Production.  Concurrently, a fixed-price-type Performance Based Logistics contracts for sustainment will be requested to support multi-Service and multi-national requirements.
                                             The following are the key performance parameters from the F-35 Selected Acquisition Report:  

Performance Metrics reflect Key Program Performance data.

Combat Radius
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

CV Recovery Performance
Maximum Approach Speed at required carrier landing weight

Mission Reliability
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement 
F-35C Meets/Exceeds Tripwire Requirement

Sortie Generation Rate
F-35A Meets Tripwire Requirement
F-35B Meets Tripwire Requirement
F-35C Meets Tripwire Requirement

Logistics Footprint 
F-35A Less than or equal to 8 C-17 equivalents
F-35B Less than or equal to 8 C-17 equivalents
F-35C Less than or equal to 38,800 cu ft., 217 ST
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

NOTE 1: Prior Years reflect  $21,988.772M USAF/$19,801.023M USN/$3,662.768M USMC /$4,986.013 International/Total $50,438.576M
FY 2018 reflects $263.936M USAF/$100.084M USN/$146.202M USMC/$ 27.450M International/Total $537.672M
FY 2019 reflects $ 69.001M USAF/$ 60.537M USN/$ 66.566M USMC/$ 0.000M International/Total $196.104M
FY 2020 reflects $  7.628M USAF/$ 1.490M USN/$  1.710M USMC/$ 0.000M International/Total $10.828M

JSF EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             
                                                 
                                                     Product Development
                                                     Contract type prior to 2013 was CPAF.   
Cumulative Award Fee earned in prior years for Lockheed Martin is 97%.
Cumulative Award Fee earned in prior years for Pratt and Whitney is 98%.
                                                     
                                                         
                                                             Primary Hardware Development - SDD
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 32030.502
                                                                 
                                                                     348.078
                                                                     2017-12
                                                                
                                                                 
                                                                     96.560
                                                                     2018-12
                                                                
                                                                 
                                                                     10.828
                                                                
                                                                 
                                                                     10.828
                                                                     2019-12
                                                                
                                                                 9.182
                                                                 32495.150
                                                                 32495.150
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - Award Fee
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 1738.689
                                                                 
                                                                     6.354
                                                                     2017-12
                                                                
                                                                 
                                                                     9.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1754.193
                                                                 1754.193
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - ALIS
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 462.538
                                                                 
                                                                     40.694
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 503.232
                                                                 503.232
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 0031
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 0.843
                                                                 
                                                                     0.169
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.012
                                                                 1.012
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 0020
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 221.119
                                                                 
                                                                     9.813
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 230.932
                                                                 230.932
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - SDD
                                                             C
                                                             CPIF
                                                             Pratt and Whitney
                                                             Hartford, CT
                                                             
                                                                 7401.776
                                                                 
                                                                     11.220
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7412.996
                                                                 7412.996
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - Award Fee
                                                             C
                                                             CPIF
                                                             Pratt and Whitney
                                                             Hartford, CT
                                                             
                                                                 692.198
                                                                 
                                                                     1.800
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 693.998
                                                                 693.998
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 458.948
                                                                 
                                                                     0.911
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 459.859
                                                                 459.859
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2909.122
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2909.122
                                                                 2909.122
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support - AFFTC/Eglin
                                                             Various
                                                             Eglin AFB
                                                             Eglin, FL
                                                             
                                                                 140.760
                                                                 
                                                                     0.830
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 141.590
                                                            
                                                        
                                                         
                                                             Development Support - AFLCMC/AFRL
                                                             Various
                                                             AFLCMC/AFRL
                                                             Various
                                                             
                                                                 78.962
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 78.962
                                                            
                                                        
                                                         
                                                             Engine Test and Evaluation Support - AEDC/Fuel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 203.718
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 203.718
                                                            
                                                        
                                                         
                                                             Development Support - Miscellaneous
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 135.872
                                                                 
                                                                     12.855
                                                                     2017-11
                                                                
                                                                 
                                                                     12.480
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 161.207
                                                            
                                                        
                                                         
                                                             Software Development Support
                                                             Various
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 167.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 167.487
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             NAWC AD
                                                             Patuxent, MD
                                                             
                                                                 547.210
                                                                 
                                                                     6.913
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 554.123
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 77.641
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 77.641
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 43.257
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.004
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 43.261
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 807.112
                                                                 
                                                                     4.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.051
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 811.563
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 738.919
                                                                 
                                                                     4.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.045
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 743.364
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation - Other (including Classified PIDs)
                                                             Various
                                                             Other (incl Classified PIDs)
                                                             Various
                                                             
                                                                 271.874
                                                                 
                                                                     2.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 274.274
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-AFOTEC/AFFTC
                                                             Kirkland AFB, NM/Eglin AFB, FL
                                                             
                                                                 239.981
                                                                 
                                                                     61.610
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 301.591
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-JITC/OPTEC
                                                             Various
                                                             
                                                                 104.199
                                                                 
                                                                     19.609
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 123.808
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-CHLK
                                                             China Lake, CA
                                                             
                                                                 13.911
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.911
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-Various
                                                             Various
                                                             
                                                                 10.598
                                                                 
                                                                     5.528
                                                                     2017-11
                                                                
                                                                 
                                                                     77.726
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 93.852
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 27.829
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.829
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Security System High BOS
                                                             C
                                                             FP
                                                             Mantech
                                                             Arlington, VA
                                                             
                                                                 15.882
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.882
                                                                 15.882
                                                            
                                                        
                                                         
                                                             AFLCMC Civilian Pay
                                                             Various
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB, OH
                                                             
                                                                 130.581
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 130.581
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Allutiiq
                                                             Arlington, VA
                                                             
                                                                 2.405
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.405
                                                                 2.405
                                                            
                                                        
                                                         
                                                             Facilities BOSS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 41.785
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.785
                                                            
                                                        
                                                         
                                                             CIO ODCs
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.277
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.277
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 27.173
                                                                 
                                                                     0.088
                                                                     2017-12
                                                                
                                                                 
                                                                     0.088
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.349
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Jacobs BOSS
                                                             Arlington, VA
                                                             
                                                                 75.126
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 75.126
                                                            
                                                        
                                                         
                                                             OPS - Cost/FM/EV ACT-I
                                                             Various
                                                             OPS - Cost/FM/EV
                                                             Arlington, VA
                                                             
                                                                 5.845
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.845
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Andrews AFB
                                                             Camp Springs, MD
                                                             
                                                                 0.493
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.493
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 593.944
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 593.944
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604800M_2262_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     JSF Variants - CV, STOVL & CTOL
                                                     
                                                         
                                                             Acquisition Milestones: F-35C  Initial Operational Capability
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test and Evaluation:  Block 3F DT&E/Cert
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test and Evaluation:  Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-18
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-19
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-20
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-21
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 10 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 11 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 12 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 13 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 14 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 15 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3350
                                         F-35B Sustainment/Capability Enhancements
                                         198
                                         
                                             464.307
                                             10.960
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             475.267
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost including United States Navy (USN), United States Marine Corps (USMC), United States Air Force (USAF) and International Partner contributions funding is:  FY18 $41.595M, FY19 $4.957M and FY20 $0.000M

R-2A table shown above reflect service funding only.  

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners. 

D&S Includes:
USAF PE 64800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             Funds enhancements to the deployability and suitability of the air system such as low observable (LO) maintenance enhancements, security architecture updates, redesign of obsolete items, and integrated training simulators.  These enhancements will provide vital on-demand support to the war-fighter within a deployed environment and are not funded via the existing System Development and Demonstration (SDD) program or tied to Block 4 Operational Flight Program development. Funding will result in achieving targeted suitability, maintainability, and affordability returns employing the F-35 in deployed or austere locations. 

-Funding at the accomplishment/planned program level is reported as the total of all services as these activities support all aircraft variants. By agreement, USN and USMC funding shares are approximately equal and when combined are equal to the USAF share.
                                             
                                                 
                                                     Sustainment and Capability Enhancements
                                                     Apply disciplined systems engineering, refinement of requirements, develop and acquire
suitability and maintainability of the air system such as decentralized maintenance capabilities, LO maintenance
enhancements, security architecture updates, redesign of obsolete items and integrated training simulators.
                                                     
                                                         
                                                             25.367
                                                             0
                                                             Continue to conduct systems engineering, technical maturation, integration and test planning for suitability and
deployability enhancements. Continue to perform sustaining engineering, development and test activities
necessary to gain capacity, compatibility, and expansion in wiring, power, wing conduits, etc. in support of
electronic warfare. This includes funding for suitability enhancements such as Standard Operating Unit Version 2 and Band 2/5 efforts.
                                                        
                                                    
                                                     
                                                         
                                                             4.957
                                                             0
                                                             Continue to conduct systems engineering, technical maturation, integration and test planning for suitability and
deployability enhancements. Continue to perform sustaining engineering, development and test activities
necessary to gain capacity, compatibility, and expansion in wiring, power, wing conduits, etc. in support of
electronic warfare. This includes funding for suitability enhancements related to Distributed Mission Training (DMT).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 Sustainment/Capability Enhancements funding decrease is due to reduction in domestic and International controls in cojunction with SDD phase drawing to closure.
                                                    
                                                
                                                 
                                                     Development Support
                                                     SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration,
mission support, and autonomic logistics development activities.
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Complete SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission
support, and autonomic logistics development activities. Development Support decrease is due to across the
board reduction between both services.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Development Test and Evaluation
                                                     Verification and testing for deployability and suitability enhancements.
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Complete to initiate government test and evaluation of capability enhancements for Deployable Autonomic Logistics Information system, and LO maintenance enhancements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System
                                                     SDD execution of Autonomic Logistics Information System (ALIS) develops the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                     
                                                         
                                                             14.728
                                                             0
                                                             Complete SDD execution of Autonomic Logistics Information System (ALIS) develops the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     Joint Strike Fighter 0604800N 3352
                                                     
                                                         5.564
                                                         4.957
                                                    
                                                
                                                 
                                                     International Partner
                                                     
                                                         6.881
                                                    
                                                
                                                 
                                                     Joint Strike Fighter 0604800F
                                                     
                                                         18.190
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604800F
                                                     F-35A Joint Strike Fighter
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                         5.434
                                                         0.013
                                                         0.000
                                                         0.000
                                                         0.000
                                                         22334.784
                                                    
                                                
                                                 
                                                     International
                                                     International Partner (SDD)
                                                     
                                                         43.274
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5029.287
                                                    
                                                
                                                 
                                                     APAF/0207142F BP10
                                                     F-35A USAF CTOL
                                                     
                                                         4544.684
                                                         4253.696
                                                         4209.813
                                                         4209.813
                                                         4862.684
                                                         4796.042
                                                         0.000
                                                         0.000
                                                         148685.767
                                                         202884.710
                                                    
                                                
                                                 
                                                     RDT&E/0604800N/2261
                                                     F-35C Joint Strike Fighter (JSF) - EMD
                                                     
                                                         100.084
                                                         60.537
                                                         1.490
                                                         1.490
                                                         0.238
                                                         0.252
                                                         0.234
                                                         0.234
                                                         0.000
                                                         50601.645
                                                    
                                                
                                                 
                                                     APN/0605B
                                                     F-35B Joint Strike Fighter STOVL Spares
                                                     
                                                         105.671
                                                         92.198
                                                         160.150
                                                         160.150
                                                         140.989
                                                         143.809
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0605C
                                                     F-35C Joint Strike Fighter CV Spares
                                                     
                                                         84.591
                                                         44.971
                                                         52.858
                                                         52.858
                                                         303.608
                                                         309.680
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MILCON 0207142F
                                                     USAF MILCON Operations
                                                     
                                                         181.250
                                                         175.150
                                                         154.400
                                                         154.400
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1602.550
                                                    
                                                
                                                 
                                                     APAF/0207142F BP11
                                                     USAF Modification Funding
                                                     
                                                         68.270
                                                         230.448
                                                         279.814
                                                         279.814
                                                         259.978
                                                         301.899
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1665.794
                                                    
                                                
                                                 
                                                     FOD/0207142F
                                                     USAF Follow-on Development (FoD)
                                                     
                                                         299.408
                                                         396.821
                                                         504.971
                                                         504.971
                                                         418.988
                                                         343.147
                                                         283.292
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0207142F/USAF BP16
                                                     USAF Joint Strike Fighter Initial Spares
                                                     
                                                         320.831
                                                         319.151
                                                         416.722
                                                         416.722
                                                         399.361
                                                         394.654
                                                         0.000
                                                         0.000
                                                         4175.007
                                                         7849.413
                                                    
                                                
                                                 
                                                     USAF/OPAF 0207142F
                                                     USAF OPAF
                                                     
                                                         3.326
                                                         3.310
                                                         2.993
                                                         2.993
                                                         2.463
                                                         2.507
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0592
                                                     F-35B STOVL Series
                                                     
                                                         34.963
                                                         36.618
                                                         65.585
                                                         65.585
                                                         47.545
                                                         67.429
                                                         55.402
                                                         61.693
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0593
                                                     F-35C CV Series
                                                     
                                                         31.689
                                                         21.236
                                                         15.358
                                                         15.358
                                                         12.169
                                                         13.323
                                                         13.001
                                                         13.319
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604800N/3352
                                                     F-35C Sustainment/Capability Enhancements
                                                     
                                                         5.564
                                                         4.957
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         474.828
                                                    
                                                
                                                 
                                                     USAF SDD BP 653832
                                                     Deployability and Suitability Enhancements
                                                     
                                                         18.190
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         222.147
                                                    
                                                
                                                 
                                                     PAF/0207142F BP10
                                                     F-35A JSF CTOL Advance Procurement
                                                     
                                                         780.300
                                                         405.200
                                                         1003.600
                                                         1003.600
                                                         965.300
                                                         414.700
                                                         0.000
                                                         0.000
                                                         20154.954
                                                         26885.296
                                                    
                                                
                                                 
                                                     DCA/0207142F  676011
                                                     Dual Capable Aircraft (DCA)
                                                     
                                                         34.145
                                                         77.434
                                                         71.339
                                                         71.339
                                                         106.329
                                                         45.328
                                                         11.643
                                                         11.852
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0147
                                                     F-35C Joint Strike Fighter CV
                                                     
                                                         1434.932
                                                         2150.369
                                                         2479.012
                                                         2479.012
                                                         2108.140
                                                         3568.494
                                                         3338.922
                                                         3254.095
                                                         21184.608
                                                         55276.036
                                                    
                                                
                                                 
                                                     APN/0152C
                                                     F-35B Joint Strike Fighter STOVL AP
                                                     
                                                         413.450
                                                         228.492
                                                         291.804
                                                         291.804
                                                         303.035
                                                         221.554
                                                         231.317
                                                         234.344
                                                         1855.779
                                                         5302.999
                                                    
                                                
                                                 
                                                     APN/0152
                                                     F-35B Joint Strike Fighter STOVL
                                                     
                                                         3185.195
                                                         2850.311
                                                         1661.713
                                                         1661.713
                                                         1967.950
                                                         2243.672
                                                         2705.528
                                                         2879.021
                                                         20762.973
                                                         48897.043
                                                    
                                                
                                                 
                                                     DoN MILCON
                                                     DoN JSF MILCON
                                                     
                                                         64.660
                                                         121.990
                                                         119.800
                                                         119.800
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         642.400
                                                         1406.074
                                                    
                                                
                                                 
                                                     International 2
                                                     International Production/Reprogramming Lab
                                                     
                                                         124.114
                                                         151.776
                                                         150.588
                                                         150.588
                                                         149.848
                                                         87.119
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268
                                                     Logistics Information System (ALIS)
                                                     
                                                         63.995
                                                         37.874
                                                         55.915
                                                         55.415
                                                         0.500
                                                         58.072
                                                         61.614
                                                         73.629
                                                         74.812
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MC/0207597F
                                                     USAF MILCON Training
                                                     
                                                         70.350
                                                         11.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         166.750
                                                    
                                                
                                                 
                                                     International 3
                                                     International R&D FoM/D&S
                                                     
                                                         158.273
                                                         159.649
                                                         162.023
                                                         162.023
                                                         167.383
                                                         160.111
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 902010 S8JC
                                                     Aviation Support Equipment (ALIS)
                                                     
                                                         2.297
                                                         2.321
                                                         0.139
                                                         0.139
                                                         1.977
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         11.291
                                                    
                                                
                                                 
                                                     USAF O&M
                                                     USAF O&M
                                                     
                                                         516.569
                                                         731.134
                                                         909.930
                                                         909.930
                                                         985.790
                                                         1089.394
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USN 2936
                                                     F-35C Follow-on Development (CV)
                                                     
                                                         138.308
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         490.099
                                                    
                                                
                                                 
                                                     International Unique
                                                     Imtl Unique (SDD/PSFD)
                                                     
                                                         15.566
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         481.617
                                                    
                                                
                                                 
                                                     APN/0147C
                                                     F-35C Joint Strike Fighter CV AP
                                                     
                                                         263.112
                                                         140.010
                                                         339.053
                                                         339.053
                                                         443.786
                                                         278.323
                                                         249.135
                                                         243.615
                                                         2304.960
                                                         5795.077
                                                    
                                                
                                                 
                                                     USMC 2935
                                                     F-35C Follow-on Development (STOVL)
                                                     
                                                         139.369
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.160
                                                    
                                                
                                                 
                                                     0604840N F-35C C2D2
                                                     F-35C 3411
                                                     
                                                         0.000
                                                         227.998
                                                         383.741
                                                         383.741
                                                         351.536
                                                         263.066
                                                         252.898
                                                         245.204
                                                         0.000
                                                         1724.443
                                                    
                                                
                                                 
                                                     0604840M F-35B C2D2
                                                     F-35B 3410
                                                     
                                                         0.000
                                                         234.107
                                                         422.881
                                                         422.881
                                                         373.365
                                                         313.601
                                                         283.357
                                                         270.845
                                                         0.000
                                                         1898.156
                                                    
                                                
                                            
                                             Implement Joint Strike Fighter Joint Executive Steering Board/Configuration Steering Board approved enhancements to existing capabilities through existing contracts using the engineering change proposal process.  When appropriate, new cost type contracts may be established.
                                             The following are the key performance parameters from the F-35 Selected Acquisition Report:  

Performance Metrics reflect Key Program Performance data.

Combat Radius
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

F-35B Performance
Flat Deck (High-High-High Profile Fuel) Meets Requirement In Tripwire Band
Ski Jump (High-Medium-Medium-High Profile Fuel) Meets Requirement In Tripwire Band
Vertical Landing Bring Back Meets Requirement In Tripwire Band

F-35C Recovery
Maximum Approach Speed Meets Requirement In Tripwire Band

Interoperability
Net Ready Criteria- Meets Requirement In Tripwire Band

Radio Frequency Signature Meets/Exceeds Tripwire Requirement

Force Protection
CB Pilot Protection (New Key Performance Parameters Per CN3) - Meets/Exceeds Tripwire Requirement 

Mission Reliability
F-35A Meets/Exceeds Tripwire Requirement
F-35B United States Marine Corps (USMC) Meets/Exceeds Tripwire Requirement
F-35B United Kingdom (UK) Meets/Exceeds Tripwire Requirement
F-35C Exceeds Operational Requiremets Document Objective

Sortie Generation Rate
F-35A Meets/Exceeds Tripwire Requirement
F-35B USMC Meets/Exceeds Tripwire Requirement
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

Logistics Footprints 
F-35A Meets/Exceeds Tripwire Requirement
F-35B USMC Meets/Exceeds Tripwire Requirement

Logistics Footprint- Volume
F-35B USMC Exceeds ORD Objective
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Exceeds Operational Requirements Document (ORD) Objective

Logistics Footprint-Weight
F-35B USMC Exceeds ORD Objective
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Exceeds ORD Objective
                                        
                                         
                                             NOTE: Prior Years reflect $201.397M USAF/$92.036M USN/$82.175M USMC/$88.669M International/Total $464.307M
FY 2018 reflects $18.190M USAF/$ 5.564M USN/$10.960M USMC/$ 6.881M International/Total $ 41.595M
FY 2019 reflects $  0.000M USAF/$ 4.957M USN/$ 0.000M USMC/$ 0.000M International/Total $ 4.957M
FY 2020 reflects $  0.000M USAF/$ 0.000M USN/$ 0.000M USMC/$ 0.000M International/Total $ 0.000M

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352 
USMC PE 0604800M Project Unit 3350
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development - 3002 SDD
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 89.805
                                                                 
                                                                     22.992
                                                                     2018-03
                                                                
                                                                 
                                                                     4.957
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 117.754
                                                                 117.754
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 3002 ALIS
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 185.146
                                                                 
                                                                     14.728
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 199.874
                                                                 218.886
                                                            
                                                        
                                                         
                                                             Primary Hardware Development -14-C-002 Band 2/5
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 133.165
                                                                 
                                                                     2.375
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 135.540
                                                                 135.540
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             AFLCMC
                                                             Eglin AFB
                                                             
                                                                 33.501
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.501
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 14.778
                                                                 
                                                                     1.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.778
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 2.986
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.486
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.926
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.926
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604800M_3350_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3350
                                                     
                                                         
                                                             D&S: Standard Operating Unit (SOUv2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Band 2/5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Security Architecture
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Offboard Misson Support  (OMS) Redesign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Distributed Mission Training/Distributed Mission Operations (DMT/DMO)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604800N
                                 JT Strike Fighter (JSF) - EMD
                                 150
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     50902.883
                                     105.648
                                     65.494
                                     1.490
                                     1.490
                                     0.238
                                     0.252
                                     0.234
                                     0.234
                                     0.000
                                     51076.473
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USMC, and USAF use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SDD because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         108.931
                                         65.494
                                         1.499
                                         1.499
                                    
                                     
                                         105.648
                                         65.494
                                         1.490
                                         1.490
                                    
                                     
                                         -3.283
                                         0.000
                                         -0.009
                                         -0.009
                                    
                                     
                                         
                                             -3.283
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.006
                                                     -0.006
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.003
                                                     -0.003
                                                
                                            
                                        
                                    
                                
                                 
                                     
                                         2261
                                         Joint Strike Fighter EMD
                                         198
                                         
                                             50438.576
                                             100.084
                                             60.537
                                             1.490
                                             1.490
                                             0.238
                                             0.252
                                             0.234
                                             0.234
                                             0.000
                                             50601.645
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost including United States Navy (USN), United States Marine Corps (USMC), International partner contributions and United States Air Force (USAF) funding are:    FY18 $537.672M, FY19 $196.104M and FY20 $10.828M R-2 data reflects variant unique funding only.

R-2A(section B)/R-3 displays total combined Program (i.e. not Service specific), including International partners.   

JSF EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the USN, USAF, USMC and allies. The three variants are the F-35A conventional takeoff and landing; F-35B short takeoff and vertical landing; and the F-35C Aircraft Carrier suitable variant. The
F-35A will be a stealthy multi-role aircraft, primary air-to-ground for the Air Force to replace the F-16 and A-10 and complement the F-22. The F-35B variant will be a multi-role strike fighter aircraft to replace the AV-8B and F/A-18 for the Marine Corps, replace the Sea Harrier and GR 7 for the United Kingdom, and replace the AV-8 currently employed by the Italian Navy. The F-35C will provide the Department of the Navy a multi-role, stealthy strike fighter aircraft to complement the F/A-18E/F.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, Norway, and Foreign Military Sales customers are also participants in the JSF program.  The program shown here reflects USN, USMC, USAF, and International Partner funding.

The top-line Program Element reflects the unique variant for each Service.  Funding at the accomplishment/planned program level is reported as the total of all services and partners as these activities support all aircraft variants.

The System Development and Demonstration (SDD) budget funds a total quantity of 20 RDT&E test articles to include 6 ground test articles and 14 flight test articles for USN, USAF, and USMC use.

FY07: 1 F-35A flight test article
FY08: 1 F-35B flight test article; 1 F-35B ground test article
FY09: 1 F-35B flight test article; 2 F-35A ground test articles
FY10: 6 flight test articles: 3 F-35A, 2 F-35B, 1 F-35C; 3 ground test articles: 1 F-35B, 2 F-35C
FY11: 4 flight test articles: 1 F-35A, 1 F-35B, 2 F-35C
FY13: 1 F-35C flight test article
                                             
                                                 
                                                     System Development and Demonstration (SDD)
                                                     SDD execution of the Air System (Lockheed Martin) including International Commonality Efforts; includes airframe, vehicle and mission systems, autonomic logistics, systems engineering & test efforts.
                                                     
                                                         
                                                             377.434
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.
                                                        
                                                    
                                                     
                                                         
                                                             105.710
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.
                                                        
                                                         
                                                             10.828
                                                             0
                                                        
                                                         
                                                             10.828
                                                             0
                                                             Continue SDD execution of Air System Lockheed Martin, including International Commonality Effort which includes, airframe, vehicle systems, mission systems, autonomic logistics, systems engineering, and integrated test efforts. Activity aligned to IMS in accordance with variant IOC.  Conduct SDD closure activities including FCA/PCA in order to establish production specification and transition to post-SDD, production and sustainment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Systems Engineering (SE)
                                                     SDD SE including systems operations requirements analysis, program integration, requirements integration, and interoperability support.
                                                     
                                                         
                                                             0.911
                                                             0
                                                             Continue SDD SE, including systems operations requirements analysis, program integration, requirements integration, and interoperability support.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation (T&E)
                                                     Government DT&E/Operational Testing (OT) in support of first flight of test aircraft. Elements of DT&E include preparation for flight testing and weapons integration testing.
                                                     
                                                         
                                                             98.035
                                                             0
                                                             Continue government DT&E/OT in support of test aircraft.  Continue flight sciences testing of CTOL, STOVL, and CV variants to expand air vehicle envelope and support mission systems testing.  Elements of DT&E include flight testing, weapons integration testing, and component capabilities testing.
                                                        
                                                    
                                                     
                                                         
                                                             77.826
                                                             0
                                                             Continue government DT&E/OT in support of test aircraft.  Continue flight sciences testing of CTOL, STOVL, and CV variants to expand air vehicle envelope and support mission systems testing.  Elements of DT&E include flight testing, weapons integration testing, and component capabilities testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             IOT&E conclusion and reporting requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Development Support
                                                     SDD Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                     
                                                         
                                                             20.598
                                                             0
                                                             Continue SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                        
                                                    
                                                     
                                                         
                                                             12.568
                                                             0
                                                             Continue SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, and autonomic logistics development activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding decrease is due to reduction in domestic and International controls as SDD phase draws to closure.
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System (ALIS)
                                                     SDD execution of Autonomic Logistics Information System (ALIS) develops the information
infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                     
                                                         
                                                             40.694
                                                             0
                                                             Continue SDD execution of ALIS to develop the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Continue SDD execution of ALIS to develop the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     Joint Strike Fighter 0604800F
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                    
                                                
                                                 
                                                     Joint Strike Fighter 0604800M
                                                     
                                                         146.202
                                                         66.566
                                                         1.710
                                                         1.710
                                                    
                                                
                                                 
                                                     International Partner
                                                     
                                                         27.450
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604800F
                                                     F-35A Joint Strike Fighter SDD
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                         5.434
                                                         0.013
                                                         0.000
                                                         0.000
                                                         0.000
                                                         22334.784
                                                    
                                                
                                                 
                                                     International
                                                     International Partner (SDD)
                                                     
                                                         27.450
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5013.463
                                                    
                                                
                                                 
                                                     APAF/0207142F BP10
                                                     F-35A USAF CTOL
                                                     
                                                         4544.684
                                                         4253.696
                                                         4209.813
                                                         4209.813
                                                         4862.684
                                                         4796.042
                                                         0.000
                                                         0.000
                                                         148685.767
                                                         202884.710
                                                    
                                                
                                                 
                                                     RDT&E/0604800M/2262
                                                     F-35B JT Strike Fighter (JSF) - EMD
                                                     
                                                         146.202
                                                         66.566
                                                         1.710
                                                         1.710
                                                         0.540
                                                         0.556
                                                         0.567
                                                         0.578
                                                         0.000
                                                         50655.295
                                                    
                                                
                                                 
                                                     APN/0605B
                                                     F-35B Joint Strike Fighter STOVL Spares
                                                     
                                                         105.671
                                                         92.198
                                                         160.150
                                                         160.150
                                                         140.989
                                                         143.809
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0605C
                                                     F-35C Joint Strike Fighter CV Spares
                                                     
                                                         84.591
                                                         44.971
                                                         52.858
                                                         52.858
                                                         303.608
                                                         309.680
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MILCON 0207142F
                                                     USAF MILCON Operations
                                                     
                                                         181.250
                                                         175.150
                                                         154.400
                                                         154.400
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1602.550
                                                    
                                                
                                                 
                                                     APAF/0207142F BP11
                                                     USAF Modification Funding
                                                     
                                                         68.270
                                                         230.448
                                                         279.814
                                                         279.814
                                                         259.978
                                                         301.899
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1665.794
                                                    
                                                
                                                 
                                                     FOD/0207142F
                                                     USAF Follow-on-Development (FoD)
                                                     
                                                         299.408
                                                         396.821
                                                         504.971
                                                         504.971
                                                         418.988
                                                         343.147
                                                         283.292
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0207142F/USAF BP16
                                                     USAF Joint Strike Fighter Initial Spares
                                                     
                                                         320.831
                                                         319.151
                                                         416.722
                                                         416.722
                                                         399.361
                                                         394.654
                                                         0.000
                                                         0.000
                                                         4175.007
                                                         7849.413
                                                    
                                                
                                                 
                                                     USAF/OPAF  0207142F
                                                     USAF OPAF
                                                     
                                                         3.326
                                                         3.310
                                                         2.993
                                                         2.993
                                                         2.463
                                                         2.507
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0592
                                                     F-35B STOVL Serious
                                                     
                                                         34.963
                                                         36.618
                                                         65.585
                                                         65.585
                                                         47.545
                                                         67.429
                                                         55.402
                                                         61.693
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0593
                                                     F-35C CV Serious
                                                     
                                                         31.689
                                                         21.236
                                                         15.358
                                                         15.358
                                                         12.169
                                                         13.323
                                                         13.001
                                                         13.319
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604800M/3350
                                                     F-35B Sustainment/Capability Enhancements
                                                     
                                                         10.960
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         475.267
                                                    
                                                
                                                 
                                                     USAF SDD BP 653832
                                                     Deployability and Suitability Enhancements
                                                     
                                                         18.190
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         222.147
                                                    
                                                
                                                 
                                                     PAF/0207142F BP10
                                                     F-35A JSF CTOL Advance Procurement
                                                     
                                                         780.300
                                                         405.200
                                                         1003.600
                                                         1003.600
                                                         965.300
                                                         414.700
                                                         0.000
                                                         0.000
                                                         20154.954
                                                         26885.296
                                                    
                                                
                                                 
                                                     DCA/0207142F 676011
                                                     Dual Capable Aircraft (DCA)
                                                     
                                                         35.122
                                                         47.016
                                                         71.339
                                                         71.339
                                                         106.329
                                                         45.328
                                                         11.643
                                                         11.852
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0147
                                                     F-35C Joint Strike Fighter CV
                                                     
                                                         1434.932
                                                         2150.369
                                                         2479.012
                                                         2479.012
                                                         2108.140
                                                         3568.494
                                                         3338.922
                                                         3254.095
                                                         21184.608
                                                         55276.036
                                                    
                                                
                                                 
                                                     APN/0152C
                                                     F-35B Joint Strike Fighter STOVL AP
                                                     
                                                         413.450
                                                         228.492
                                                         291.804
                                                         291.804
                                                         303.035
                                                         221.554
                                                         231.317
                                                         234.344
                                                         1855.779
                                                         5302.999
                                                    
                                                
                                                 
                                                     APN/0152
                                                     F-35B Joint Strike Fighter STOVL
                                                     
                                                         3185.195
                                                         2850.311
                                                         1661.713
                                                         1661.713
                                                         1967.950
                                                         2243.672
                                                         2705.528
                                                         2879.021
                                                         20762.973
                                                         48897.043
                                                    
                                                
                                                 
                                                     DoN MILCON
                                                     DoN JSF MILCON
                                                     
                                                         64.660
                                                         121.990
                                                         119.800
                                                         119.800
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         642.400
                                                         1406.074
                                                    
                                                
                                                 
                                                     International 2
                                                     Intl Production/Reprogramming Lab
                                                     
                                                         124.114
                                                         151.776
                                                         150.588
                                                         150.588
                                                         149.848
                                                         87.119
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268
                                                     Logistics Information System (ALIS)
                                                     
                                                         63.995
                                                         37.874
                                                         55.915
                                                         55.415
                                                         0.500
                                                         58.072
                                                         61.614
                                                         73.629
                                                         74.812
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MC/0207597F
                                                     USAF MILCON Training
                                                     
                                                         70.350
                                                         11.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         166.750
                                                    
                                                
                                                 
                                                     International 3
                                                     International  R&D FoM/D&S
                                                     
                                                         158.273
                                                         159.649
                                                         162.023
                                                         162.023
                                                         167.383
                                                         160.111
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 902010 S8JC
                                                     Aviation Support Equipment (ALIS)
                                                     
                                                         2.297
                                                         2.321
                                                         0.139
                                                         0.139
                                                         1.977
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USAF O&M
                                                     USAF O&M
                                                     
                                                         516.569
                                                         731.134
                                                         909.930
                                                         909.930
                                                         985.790
                                                         1089.394
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USN 2936
                                                     F-35C Follow-on Development (CV)
                                                     
                                                         138.308
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         490.099
                                                    
                                                
                                                 
                                                     International Unique
                                                     Intl Unique (SDD/PSFD)
                                                     
                                                         15.566
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         481.617
                                                    
                                                
                                                 
                                                     APN/0147C
                                                     F-35C Joint Strike Fighter CV AP
                                                     
                                                         263.112
                                                         140.010
                                                         339.053
                                                         339.053
                                                         443.786
                                                         278.323
                                                         249.135
                                                         243.615
                                                         2304.960
                                                         5795.077
                                                    
                                                
                                                 
                                                     USMC 2935
                                                     F-35C Follow-on Development (STOVL)
                                                     
                                                         139.369
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.160
                                                    
                                                
                                                 
                                                     0604840N F-35C C2D2
                                                     F-35C 3411
                                                     
                                                         0.000
                                                         227.998
                                                         383.741
                                                         383.741
                                                         351.536
                                                         263.066
                                                         252.898
                                                         245.204
                                                         0.000
                                                         1724.443
                                                    
                                                
                                                 
                                                     0604840M F-35B C2D2
                                                     F-35B 3410
                                                     
                                                         0.000
                                                         234.107
                                                         422.881
                                                         422.881
                                                         373.365
                                                         313.601
                                                         283.357
                                                         270.845
                                                         0.000
                                                         1898.156
                                                    
                                                
                                            
                                             The SDD program consists of a cost-reimbursement contract awarded to Lockheed Martin Aeronautics Company to develop the F-35 Air System, consisting of three aircraft variants and its associated logistics support system, for the U.S. Services and international participants. Similarly, a cost-reimbursement contract was awarded to Pratt & Whitney to develop the F135 propulsion system. Ground and flight testing will be conducted during development to accomplish validation and verification, with the extensive use of modeling and simulation to offset the risk of this large, complex, and concurrent lifecycle program. A comprehensive logistics support environment, including an integrated training system for aircrew, maintenance, and support personnel, is also being developed. 

On 25 April 2011, the Department of Defense terminated the development of the General Electric Rolls-Royce Fighter Engine Team F136 propulsion system.

The F-35 Program has made international involvement a key element of the acquisition strategy. This includes international partnership in the development, production, and sustainment phases of the lifecycle. Additional international participation includes Foreign Military Sales arrangements.

In Fiscal Year 2007, separate cost-type contracts were awarded to Lockheed Martin Aeronautics Company and Pratt & Whitney to begin low rate initial production for F-35 air vehicles, propulsion systems, and sustainment for the fielded systems. Transition to fixed-price-type procurement contracts occurred with the fourth low rate lot. To provide logistics support for delivered aircraft, Performance-Based Logistics cost-type contracts will be awarded to Lockheed Martin Aeronautics Company and Pratt & Whitney.

At the completion of Low Rate Initial Production, a Defense Acquisition Board review, and Milestone Decision Authority approval, the F-35 Program will enter Full Rate Production. Fixed-price procurement contracts will be awarded for F-35 air vehicles and propulsion systems for the U.S. Services and international participants.  Multiyear procurement authority for the F-35 Air System will be requested for Full Rate Production.  Concurrently, a fixed-price-type Performance Based Logistics contracts for sustainment will be requested to support multi-Service and multi-national requirements.
                                             The following are the key performance parameters from the F-35 Selected Acquisition Report:  

Performance Metrics reflect Key Program Performance data.

Combat Radius
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

CV Recovery Performance
Maximum Approach Speed at required carrier landing weight

Mission Reliability
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement 
F-35C Meets/Exceeds Tripwire Requirement

Sortie Generation Rate
F-35A Meets Tripwire Requirement
F-35B Meets Tripwire Requirement
F-35C Meets Tripwire Requirement

Logistics Footprint 
F-35A Less than or equal to 8 C-17 equivalents
F-35B Less than or equal to 8 C-17 equivalents
F-35C Less than or equal to 38,800 cu ft., 217 ST
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

NOTE 1: Prior Years reflect  $21,988.772M USAF/$19,801.023M USN/$3,662.768M USMC /$4,986.013 International/Total $50,438.576M
FY 2018 reflects $263.936M USAF/$100.084M USN/$146.202M USMC/$ 27.450M International/Total $537.672M
FY 2019 reflects $ 69.001M USAF/$ 60.537M USN/$ 66.566M USMC/$ 0.000M International/Total $196.104M
FY 2020 reflects $  7.628M USAF/$ 1.490M USN/$  1.710M USMC/$ 0.000M International/Total $10.828M

JSF EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             
                                                 
                                                     Product Development
                                                     Contract type prior to 2013 was CPAF.   
Cumulative Award Fee earned in prior years for Lockheed Martin is 97%.
Cumulative Award Fee earned in prior years for Pratt and Whitney is 98%.
                                                     
                                                         
                                                             Primary Hardware Development - SDD
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 32030.502
                                                                 
                                                                     348.078
                                                                     2017-12
                                                                
                                                                 
                                                                     96.560
                                                                     2018-12
                                                                
                                                                 
                                                                     10.828
                                                                
                                                                 
                                                                     10.828
                                                                     2019-12
                                                                
                                                                 9.182
                                                                 32495.150
                                                                 32495.150
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - Award Fee
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 1738.689
                                                                 
                                                                     6.354
                                                                     2017-12
                                                                
                                                                 
                                                                     9.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1754.193
                                                                 1754.193
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - ALIS
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 462.538
                                                                 
                                                                     40.694
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 503.232
                                                                 503.232
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 0031
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 0.843
                                                                 
                                                                     0.169
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.012
                                                                 1.012
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 0020
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 221.119
                                                                 
                                                                     9.813
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 230.932
                                                                 230.932
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - SDD
                                                             C
                                                             CPIF
                                                             Pratt and Whitney
                                                             Hartford, CT
                                                             
                                                                 7401.776
                                                                 
                                                                     11.220
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7412.996
                                                                 7412.996
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - Award Fee
                                                             C
                                                             CPIF
                                                             Pratt and Whitney
                                                             Hartford, CT
                                                             
                                                                 692.198
                                                                 
                                                                     1.800
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 693.998
                                                                 693.998
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 458.948
                                                                 
                                                                     0.911
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 459.859
                                                                 459.859
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2909.122
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2909.122
                                                                 2909.122
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support - AFFTC/Eglin
                                                             Various
                                                             Eglin AFB
                                                             Eglin, FL
                                                             
                                                                 140.760
                                                                 
                                                                     0.830
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 141.590
                                                            
                                                        
                                                         
                                                             Development Support - AFLCMC/AFRL
                                                             Various
                                                             AFLCMC/AFRL
                                                             Various
                                                             
                                                                 78.962
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 78.962
                                                            
                                                        
                                                         
                                                             Engine Test and Evaluation Support - AEDC/Fuel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 203.718
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 203.718
                                                            
                                                        
                                                         
                                                             Development Support - Miscellaneous
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 135.872
                                                                 
                                                                     12.855
                                                                     2017-11
                                                                
                                                                 
                                                                     12.480
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 161.207
                                                            
                                                        
                                                         
                                                             Software Development Support
                                                             Various
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 167.487
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 167.487
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 547.210
                                                                 
                                                                     6.913
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 554.123
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 77.641
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 77.641
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             NAWC WD
                                                             China Lake, CA
                                                             
                                                                 43.257
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.004
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 43.261
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 807.112
                                                                 
                                                                     4.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.051
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 811.563
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 738.919
                                                                 
                                                                     4.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.045
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 743.364
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation - Other (including Classified PIDs)
                                                             Various
                                                             Other (incl Classified PIDs)
                                                             Various
                                                             
                                                                 271.874
                                                                 
                                                                     2.400
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 274.274
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-AFOTEC/AFFTC
                                                             Kirkland AFB, NM/Eglin AFB, FL
                                                             
                                                                 239.981
                                                                 
                                                                     61.610
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 301.591
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-JITC/OPTEC
                                                             Various
                                                             
                                                                 104.199
                                                                 
                                                                     19.609
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 123.808
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-CHLK
                                                             China Lake, CA
                                                             
                                                                 13.911
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.911
                                                            
                                                        
                                                         
                                                             Operational Test and Evaluation Support
                                                             Various
                                                             OT-Various
                                                             Various
                                                             
                                                                 10.598
                                                                 
                                                                     5.528
                                                                     2017-11
                                                                
                                                                 
                                                                     77.726
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 93.852
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 27.829
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.829
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Security System High BOS
                                                             C
                                                             FP
                                                             Mantech
                                                             Arlington, VA
                                                             
                                                                 15.882
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.882
                                                                 15.882
                                                            
                                                        
                                                         
                                                             AFLCMC Civilian Pay
                                                             Various
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB, OH
                                                             
                                                                 130.581
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 130.581
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Allutiiq
                                                             Arlington, VA
                                                             
                                                                 2.405
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.405
                                                                 2.405
                                                            
                                                        
                                                         
                                                             Facilities BOSS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 41.785
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.785
                                                            
                                                        
                                                         
                                                             CIO ODCs
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.277
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.277
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 27.173
                                                                 
                                                                     0.088
                                                                     2017-12
                                                                
                                                                 
                                                                     0.088
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 27.349
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Jacobs BOSS
                                                             Arlington, VA
                                                             
                                                                 75.126
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 75.126
                                                            
                                                        
                                                         
                                                             OPS - Cost/FM/EV ACT-I
                                                             Various
                                                             OPS - Cost/FM/EV
                                                             Arlington, VA
                                                             
                                                                 5.845
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.845
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Andrews AFB
                                                             Camp Springs, MD
                                                             
                                                                 0.493
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.493
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 593.944
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 593.944
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604800N_2261_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     JSF Variants - CV, STOVL & CTOL
                                                     
                                                         
                                                             Acquisition Milestones: F-35C Initial Operational Capability
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test and Evaluation:  Block 3F DT&E/Cert
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Test and Evaluation:  Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-18
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-19
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-20
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Defense Acquisition Reviews: System Development Reviews:  Interim Program Review (IPR) FY-21
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 10 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT  11 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 12 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 13 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 14 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 15 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3352
                                         F-35C Sustainment/Capability Enhancements
                                         198
                                         
                                             464.307
                                             5.564
                                             4.957
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             474.828
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost including United States Navy (USN), United States Marine Corps (USMC), United States Air Force (USAF) and International Partner contributions funding is:  FY18 $41.595M, FY19 $4.957M and FY20 $0.000M

R-2A table shown above reflect service funding only.  

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners. 

D&S Includes:
USAF PE 64800F BPAC 653832
USN  PE 0604800N Project Unit 3352
USMC PE 0604800M Project Unit 3350
                                             Funds enhancements to the deployability and suitability of the air system such as low observable (LO) maintenance enhancements, security architecture updates, redesign of obsolete items, and integrated training simulators.  These enhancements will provide vital on-demand support to the war-fighter within a deployed environment and are not funded via the existing System Development and Demonstration (SDD) program or tied to Block 4 Operational Flight Program development. Funding will result in achieving targeted suitability, maintainability, and affordability returns employing the F-35 in deployed or austere locations. 

-Funding at the accomplishment/planned program level is reported as the total of all services as these activities support all aircraft variants. By agreement, USN and USMC funding shares are approximately equal and when combined are equal to the USAF share.
                                             
                                                 
                                                     Sustainment and Capability Enhancements
                                                     Apply disciplined systems engineering, refinement of requirements, develop and acquire
suitability and maintainability of the air system such as decentralized maintenance capabilities, LO maintenance
enhancements, security architecture updates, redesign of obsolete items and integrated training simulators.
                                                     
                                                         
                                                             25.367
                                                             0
                                                             Continue to conduct systems engineering, technical maturation, integration and test planning for suitability and
deployability enhancements. Continue to perform sustaining engineering, development and test activities
necessary to gain capacity, compatibility, and expansion in wiring, power, wing conduits, etc. in support of
electronic warfare. This includes funding for suitability enhancements such as Standard Operating Unit Version 2 and Band 2/5 efforts.
                                                        
                                                    
                                                     
                                                         
                                                             4.957
                                                             0
                                                             Continue to conduct systems engineering, technical maturation, integration and test planning for suitability and
deployability enhancements. Continue to perform sustaining engineering, development and test activities
necessary to gain capacity, compatibility, and expansion in wiring, power, wing conduits, etc. in support of
electronic warfare. This includes funding for suitability enhancements related to Distributed Mission Training (DMT).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 Sustainment/Capability Enhancements funding decrease is due to reduction in domestic and International controls in cojunction with SDD phase drawing to closure.
                                                    
                                                
                                                 
                                                     Development Support
                                                     SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration,
mission support, and autonomic logistics development activities.
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Complete SDD support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission
support, and autonomic logistics development activities. Development Support decrease is due to across the
board reduction between both services.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Development Test and Evaluation
                                                     Verification and testing for deployability and suitability enhancements.
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Complete to initiate government test and evaluaton of capability enhancements for Deployable Autonomic
Logistics Information System, and LO maintenance enhancements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System
                                                     SDD execution of Autonomic Logistics Information System (ALIS) develops the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                     
                                                         
                                                             14.728
                                                             0
                                                             Complete SDD execution of Autonomic Logistics Information System (ALIS) develops the information infrastructure used to transmit health and maintenance action information for the aircraft to the appropriate users.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     Joint Strike Fighter 0604800M 3350
                                                     
                                                         10.960
                                                    
                                                
                                                 
                                                     International Partner
                                                     
                                                         6.881
                                                    
                                                
                                                 
                                                     Joint Strike Fighter 0604800F
                                                     
                                                         18.190
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604800F
                                                     F-35A Joint Strike Fighter SDD
                                                     
                                                         263.936
                                                         69.001
                                                         7.628
                                                         7.628
                                                         5.434
                                                         0.013
                                                         0.000
                                                         0.000
                                                         0.000
                                                         22334.784
                                                    
                                                
                                                 
                                                     International
                                                     International Partner (SDD)
                                                     
                                                         27.450
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5013.463
                                                    
                                                
                                                 
                                                     APAF/0207142F BP10
                                                     F-35A USAF CTOL
                                                     
                                                         4544.684
                                                         4253.696
                                                         4209.813
                                                         4209.813
                                                         4862.684
                                                         4796.042
                                                         0.000
                                                         0.000
                                                         148685.767
                                                         202884.710
                                                    
                                                
                                                 
                                                     RDT&E/0604800M/2262
                                                     F-35B JT Strike Fighter (JSF) - EMD
                                                     
                                                         146.202
                                                         66.566
                                                         1.710
                                                         1.710
                                                         0.540
                                                         0.556
                                                         0.567
                                                         0.578
                                                         0.000
                                                         50655.295
                                                    
                                                
                                                 
                                                     APN/0605B
                                                     F-35B Joint Strike Fighter STOVL Spares
                                                     
                                                         105.671
                                                         92.198
                                                         160.150
                                                         160.150
                                                         140.989
                                                         143.809
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0605C
                                                     F-35 Joint Strike Fighter CV Spares
                                                     
                                                         84.591
                                                         44.971
                                                         52.858
                                                         52.858
                                                         303.608
                                                         309.680
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MILCON 0207142F
                                                     USAF MILCON Operations
                                                     
                                                         181.250
                                                         175.150
                                                         154.400
                                                         154.400
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1602.550
                                                    
                                                
                                                 
                                                     APAF/0207142F BP11
                                                     USAF Modification Funding
                                                     
                                                         68.270
                                                         230.448
                                                         279.814
                                                         279.814
                                                         259.978
                                                         301.899
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1665.794
                                                    
                                                
                                                 
                                                     FOD/0207142F
                                                     USAF Follow-on-Development (FoD)
                                                     
                                                         299.408
                                                         396.821
                                                         504.971
                                                         504.971
                                                         418.988
                                                         343.147
                                                         283.292
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PE/LI0207142F/USAF B
                                                     USAF Joint Strike Fighter Initial Spares
                                                     
                                                         320.831
                                                         319.151
                                                         416.722
                                                         416.722
                                                         399.361
                                                         394.654
                                                         0.000
                                                         0.000
                                                         4175.007
                                                         7849.413
                                                    
                                                
                                                 
                                                     USAF/OPAF  0207142F
                                                     USAF OPAF
                                                     
                                                         3.326
                                                         3.310
                                                         2.993
                                                         2.993
                                                         2.463
                                                         2.507
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0592
                                                     F-35B STOVL Serious
                                                     
                                                         34.963
                                                         36.618
                                                         65.585
                                                         65.585
                                                         47.545
                                                         67.429
                                                         55.402
                                                         61.693
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0593
                                                     F-35C CV Serious
                                                     
                                                         31.689
                                                         21.236
                                                         15.358
                                                         15.358
                                                         12.169
                                                         13.323
                                                         13.001
                                                         13.319
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDT&E/0604800M/3350
                                                     F-35B Sustainment/Capability Enhancements
                                                     
                                                         10.960
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         475.267
                                                    
                                                
                                                 
                                                     USAF SDD BP 653832
                                                     Deployability and Suitability Enhancements
                                                     
                                                         18.190
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         222.147
                                                    
                                                
                                                 
                                                     PAF/0207142F BP10
                                                     F-35A JSF CTOL Advance Procurement
                                                     
                                                         780.300
                                                         405.200
                                                         1003.600
                                                         1003.600
                                                         965.300
                                                         414.700
                                                         0.000
                                                         0.000
                                                         20154.954
                                                         26885.296
                                                    
                                                
                                                 
                                                     DCA/0207142F 676011
                                                     Dual Capable Aircraft (DCA)
                                                     
                                                         34.145
                                                         77.434
                                                         71.339
                                                         71.339
                                                         106.329
                                                         45.328
                                                         11.643
                                                         11.852
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0147
                                                     F-35C Joint Strike Fighter CV
                                                     
                                                         1434.932
                                                         2150.369
                                                         2479.012
                                                         2479.012
                                                         2108.140
                                                         3568.494
                                                         3338.922
                                                         3254.095
                                                         21184.608
                                                         55276.036
                                                    
                                                
                                                 
                                                     APN/0152C
                                                     F-35B Joint Strike Fighter STOVL AP
                                                     
                                                         413.450
                                                         228.492
                                                         291.804
                                                         291.804
                                                         303.035
                                                         221.554
                                                         231.317
                                                         234.344
                                                         1855.779
                                                         5302.999
                                                    
                                                
                                                 
                                                     DoN MILCON
                                                     DoN JSF MILCON
                                                     
                                                         64.660
                                                         121.990
                                                         119.800
                                                         119.800
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         642.400
                                                         1406.074
                                                    
                                                
                                                 
                                                     International 2
                                                     International Production/Reprogramming Lab
                                                     
                                                         124.114
                                                         151.776
                                                         150.588
                                                         150.588
                                                         149.848
                                                         87.119
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268
                                                     Logistics Information System (ALIS)
                                                     
                                                         63.995
                                                         37.874
                                                         55.915
                                                         55.415
                                                         0.500
                                                         58.072
                                                         61.614
                                                         73.629
                                                         74.812
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MC/0207597F
                                                     USAF MILCON Training
                                                     
                                                         70.350
                                                         11.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         166.750
                                                    
                                                
                                                 
                                                     International 3
                                                     International  R&D FoM/D&S
                                                     
                                                         158.273
                                                         159.649
                                                         162.023
                                                         162.023
                                                         167.383
                                                         160.111
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 902010 S8JC
                                                     Aviation Support Equipment (ALIS).
                                                     
                                                         2.297
                                                         2.321
                                                         0.139
                                                         0.139
                                                         1.977
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         11.291
                                                    
                                                
                                                 
                                                     USAF O&M
                                                     USAF O&M
                                                     
                                                         516.569
                                                         731.134
                                                         909.930
                                                         909.930
                                                         985.790
                                                         1089.394
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USN 2936
                                                     F-35C Follow-on Development (CV)
                                                     
                                                         138.308
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         490.099
                                                    
                                                
                                                 
                                                     International Unique
                                                     Intl Unique (SDD/PSFD)
                                                     
                                                         15.566
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         481.617
                                                    
                                                
                                                 
                                                     APN/0147C
                                                     F-35C Joint Strike Fighter CV AP
                                                     
                                                         263.112
                                                         140.010
                                                         339.053
                                                         339.053
                                                         443.786
                                                         278.323
                                                         249.135
                                                         243.615
                                                         2304.960
                                                         5795.077
                                                    
                                                
                                                 
                                                     USMC 2935
                                                     F-35C Follow-on Development (STOVL)
                                                     
                                                         139.369
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         491.160
                                                    
                                                
                                                 
                                                     0604840N F-35C C2D2
                                                     F-35C 3411
                                                     
                                                         0.000
                                                         227.998
                                                         383.741
                                                         383.741
                                                         351.536
                                                         263.066
                                                         252.898
                                                         245.204
                                                         0.000
                                                         1724.443
                                                    
                                                
                                                 
                                                     0604840M F-35B C2D2
                                                     F-35B 3410
                                                     
                                                         0.000
                                                         234.107
                                                         422.881
                                                         422.881
                                                         373.365
                                                         313.601
                                                         283.357
                                                         270.845
                                                         0.000
                                                         1898.156
                                                    
                                                
                                                 
                                                     APN/0152
                                                     F-35B Joint Strike Fighter STOVL
                                                     
                                                         3185.195
                                                         2850.311
                                                         1661.713
                                                         1661.713
                                                         1967.950
                                                         2243.672
                                                         2705.528
                                                         2879.021
                                                         20762.973
                                                         48897.043
                                                    
                                                
                                            
                                             Implement Joint Strike Fighter Joint Executive Steering Board/Configuration Steering Board approved enhancements through existing contracts using the engineering change proposal process.  When appropriate, new cost type contracts may be established.
                                             The following are the key performance parameters from the F-35 Selected Acquisition Report:  

Performance Metrics reflect Key Program Performance data.

Combat Radius
F-35A Meets/Exceeds Tripwire Requirement
F-35B Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

F-35B Performance
Flat Deck (High-High-High Profile Fuel) Meets Requirement In Tripwire Band
Ski Jump (High-Medium-Medium-High Profile Fuel) Meets Requirement In Tripwire Band
Vertical Landing Bring Back Meets Requirement In Tripwire Band

F-35C Recovery
Maximum Approach Speed Meets Requirement In Tripwire Band

Interoperability
Net Ready Criteria- Meets Requirement In Tripwire Band

Radio Frequency Signature Meets/Exceeds Tripwire Requirement

Force Protection
CB Pilot Protection (New Key Performance Parameters Per CN3) - Meets/Exceeds Tripwire Requirement 

Mission Reliability
F-35A Meets/Exceeds Tripwire Requirement
F-35B United States Marine Corps (USMC) Meets/Exceeds Tripwire Requirement
F-35B United Kingdom (UK) Meets/Exceeds Tripwire Requirement
F-35C Exceeds Operational Requiremets Document Objective

Sortie Generation Rate
F-35A Meets/Exceeds Tripwire Requirement
F-35B USMC Meets/Exceeds Tripwire Requirement
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Meets/Exceeds Tripwire Requirement

Logistics Footprints 
F-35A Meets/Exceeds Tripwire Requirement
F-35B USMC Meets/Exceeds Tripwire Requirement

Logistics Footprint- Volume
F-35B USMC Exceeds ORD Objective
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Exceeds Operational Requirements Document (ORD) Objective

Logistics Footprint-Weight
F-35B USMC Exceeds ORD Objective
F-35B UK Meets/Exceeds Tripwire Requirement
F-35C Exceeds ORD Objective
                                        
                                         
                                             NOTE: Prior Years reflect $201.397M USAF/$92.036M USN/$82.175M USMC/$88.669M International/Total $464.307M
FY 2018 reflects $18.190M USAF/$ 5.564M USN/$10.960M USMC/$ 6.881M International/Total $ 41.595M
FY 2019 reflects $  0.000M USAF/$ 4.957M USN/$ 0.000M USMC/$ 0.000M International/Total $ 4.957M
FY 2020 reflects $  0.000M USAF/$ 0.000M USN/$ 0.000M USMC/$ 0.000M International/Total $ 0.000M

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF EMD Includes:
USAF PE 0604800F BPAC 653831
USN  PE 0604800N Project Unit 2261
USMC PE 0604800M Project Unit 2262

D&S Includes:
USAF PE 0604800F BPAC 653832
USN  PE 0604800N Project Unit 3352 
USMC PE 0604800M Project Unit 3350
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development - 3002 SDD
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 89.805
                                                                 
                                                                     22.992
                                                                     2018-03
                                                                
                                                                 
                                                                     4.957
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 117.754
                                                                 117.754
                                                            
                                                        
                                                         
                                                             Primary Hardware Development - 3002 ALIS
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 185.146
                                                                 
                                                                     14.728
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 199.874
                                                                 199.874
                                                            
                                                        
                                                         
                                                             Primary Hardware Development -14-C-002 Band 2/5
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Fort Worth, TX
                                                             
                                                                 133.165
                                                                 
                                                                     2.375
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 135.540
                                                                 135.540
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             AFLCMC
                                                             Eglin AFB
                                                             
                                                                 33.501
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.501
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 14.778
                                                                 
                                                                     1.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.778
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 2.986
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.486
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.926
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.926
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604800N_3352_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3352
                                                     
                                                         
                                                             D&S: Standard Operating Unit (SOUv2)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Band 2/5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Security Architecture
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Offboard Misson Support  (OMS) Redesign
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             D&S: Distributed Mission Training/Distributed Mission Operations (DMT/DMO)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604810M
                                 (U)Joint Strike Fighter Follow On Mod (FoM) - MC
                                 151
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     351.791
                                     139.369
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     491.160
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and  International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for the Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).  

The JSF Continuous Capability Development and Delivery (C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. C2D2 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the F-35 Block 4 Capabilities Development Document (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure upgrades required to deliver full Air System capabilities to support initial fleet availability of Block 4 upgrades in FY2021. 

C2D2 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements. 

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                 
                                     
                                         144.958
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         139.369
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -5.589
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -5.589
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program Changes:
FY2018 SBIR Reductions as follows: USAF -8.517, USMC -$5.589 & USN -$5.547.
PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.

Technical: N/A
Schedule: N/A
                                
                                 
                                     
                                         2935
                                         JSF Follow On Modernization - Marine Corps
                                         198
                                         
                                             351.791
                                             139.369
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             491.160
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost, including International partner contributions, USN, USMC, and USAF funding: FY2018 $725.610M; FY2019 continues in PE 0604840M/N as budget moves from BA05 to BA07.

R-2A table shown above reflects service funding only.

R-2A (section B)/R-3 displays combined program for JSF Continuous Capability Development and Delivery (C2D2).
 
JSF C2D2 Includes:
USAF PE 0207142F BPAC 675346
USN PE 0604810N/ Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500M
USMC PE 0604800M Project Unit 9999 (FY14):  $1.500M
International Partner Contributions
                                             F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.
                                             
                                                 
                                                     Product Development -  Block 4 Planning and Systems Engineering
                                                     Block 4 Planning and Systems Engineering preliminarily design and delta System Requirements Review (SRR) for all variants of the F-35 Aircraft. Modernization efforts is the Requirements Decomposition of capabilities for the entire Block 4 upgrade to include sub-blocks 4.1 and 4.2. This is a continuation of the previous Block 4 Requirements Decomposition effort which will include activities leading up to a successful System Functional Review (SFR) and select facility upgrades required for Block 4 research, development, test and evaluation. Included in Block 4 are upgraded capabilities and continuous improvements to maintain Air System viability against evolving threats indicated in the Electronic Warfare Initial Capabilities Document (ICD), the Fifth Generation Fighter Modernization ICD, and the Block 4 Capability Development Document (CDD), reduce life cycle cost, and improve operational suitability. Upgraded capabilities and improvements to include continuous upgrade of joint reprogramming enterprise labs, the continued development and re-architecture of the autonomic logistics information system and training investments. Expected completion of a Block 4.1 Preliminary Design Review (PDR) and a Block 4.2 System Requirements Review (SRR) will address additional Block 4 capabilities requirements. Post-PDR risk reduction, preplanning for subsequent Block 4 Modernization events, and investments to deliver the full Block 4 Air System capabilities are included.
                                                     
                                                         
                                                             197.314
                                                             0
                                                             Conduct a Block 4.1 System Functional Review (SFR). Award Phase II contract for Block 4.1 PDR, Block 4.2 SRR , and Post-PDR risk reduction and Planning. Continuing development and maturity of key long lead capabilities and service unique weapons.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                                    
                                                
                                                 
                                                     Product Development - Technology Refresh 3 ( TR-3)
                                                     Technology Refresh 3 (TR-3) Design Competition, Development, Integration, and Test. This is the design phase of TR-3 program fully supports Block 3F functionality and allows incorporation of all Block 4 capabilities documented in the System Requirements Document (SRD). TR-3 hardware redesign is required to support 4X processing growth factor based on the current processing estimates for all 3F capabilities. Redesign of TR-3 subsystems (Integrated Core Processor (ICP), Aircraft Memory System (AMS), and Panoramic Cockpit Display (PCD)) configurations will contain new backplane technology, commercial operating systems, and modified middleware necessary to take the design of the TR-3 System through Critical Design Review (CDR).
                                                     
                                                         
                                                             144.550
                                                             0
                                                             The TR-3 program will continue design toward Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS).  In addition the TR-3 program will prototype the middleware software that will enable F-35's new messaging architecture delivered as part of TR-3 and ensure compatibility with current F-35 sensors.  Additionally the initial lab stand up will occur to ensure timely first article delivery to the production line in FY23.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                                    
                                                
                                                 
                                                     Infrastructure and Support Costs
                                                     Funding will support infrastructure investment planning and other test planning activities required for Block 4 development, integration, test and evaluation. Funding related to the Integrated Test Force, government, and contractor labor. Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, autonomic logistics development, joint reprogramming enterprise, modeling and simulation environment activities and training investment support. Other costs in support of ranges, chase planes and DT site operations.
                                                     
                                                         
                                                             172.641
                                                             0
                                                             Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to C2D2 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI)
which will support sustainment analysis with product support managers, focused on long term strategic planning
and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent
location for core of HPSI.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Non-recurring engineering required to plan for the service life extension of existing DT aircraft and modification necessary to bring DT aircraft fleet to a common configuration. Additional upgrades required to support development and evaluation of improvements driven by changes in the threat environment and as identified in the Electronic Warfare ICD, the Fifth Generation Fighter Modernization ICS, and the Block 4 Capability Development Document (CDD). Execution of all DT activities in support of Block 4.
                                                     
                                                         
                                                             211.105
                                                             0
                                                             Funding will support investment planning and prioritization required to maintain future development capability.  This funding supports the non-recurring engineering (NRE) for capability upgrades and service life extension modifications to include engine, structural and mission systems updates to maintain the viability of DT fleet for C2D2 efforts.  This funding also supports laboratory upgrades required to support development and verification of capabilities in a relevant environment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                                    
                                                
                                            
                                             
                                                 
                                                     0604810N JSF Continuous Capability Development and Delivery
                                                     
                                                         138.308
                                                    
                                                
                                                 
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         157.042
                                                    
                                                
                                                 
                                                     0207142F JSF Continuous Capability Development and Delivery
                                                     
                                                         290.891
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604810N/2936
                                                     F-35C Follow On Modernization - Navy
                                                     
                                                         138.308
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         192.135
                                                    
                                                
                                                 
                                                     USAF/FOD/0207142F
                                                     USAF Continuous Capability Development and Delivery
                                                     
                                                         290.891
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         429.671
                                                    
                                                
                                                 
                                                     International
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         157.042
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         269.976
                                                    
                                                
                                            
                                             This is a joint program with no executive service. Service Acquisition Executive (SAE) authority alternates between the Department of the Navy and the Department of the Air Force and currently resides with the Air Force. Program Element 0604800N/0604800M continues USN development efforts budgeted in 0603800N prior to FY2002.  The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, and Norway are participants in the SDD phase of JSF.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                             The C2D2 acquisition strategy is to employ both Cost and Fixed Price Incentive contracts for the Block 4 engineering and development efforts. A new modernization contract structure will be established for all post SDD Block 4 efforts. In addition, a separate Basic Ordering Agreement or Indefinite Quantity/Indefinite Delivery contract is planned to provide a long term approach to upgrading and maintaining laboratories and test aircraft and supporting technology maturation for future C2D2 capabilities.
                                             Overall Block 4 Performance Metrics will reflect Key Performance Parameters established in the F-35 Block 4 Capability Development Document.
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

Prior Year reflects $124.113M USAF/$55.327M USN/$59.417M USMC/$112.934M International/Total $351.791

FY 2018 reflects $290.891M USAF/$138.308M USN/$139.369M USMC/$157.042M International/Total $725.610M
FY 2019 continues in PE 0604840M/N as budget moves from BA05 to BA07.
FY 2020 continues in PE 0604840M/N as budget moves from BA05 to BA07.
R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF Continuous Capability Development and Delivery (C2D2) Includes:
USAF PE 0207142F BPAC 675346     
USN PE 0604810N Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500
USMC PE 0604800M Project Unit 999 (FY14) : $1.500
                                             
                                                 
                                                     Product Development
                                                     Block 4 Planning & Systems Engineering on R-2A includes Phase II, Nimble Lightning, ECASE, JRE & Systems Engineering.
Broke out Prime LM Infrastructure line seperately from Block 4 Phase II contract line due to change in contracting strategy.
Broke out Prime LM TBD JRE line seperately from Block 4 Phase II contract line due to change in contracting strategy.
Added Prime PW Propulsion for Flight Test Support.
                                                     
                                                         
                                                             Prime LM 18-C-1004 (Phase II)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 28.140
                                                                 
                                                                     150.345
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 178.485
                                                                 229.397
                                                            
                                                        
                                                         
                                                             Prime LM 14-G-0020 (TR3)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 96.837
                                                                 
                                                                     144.550
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 241.387
                                                                 231.460
                                                            
                                                        
                                                         
                                                             Prime LM BOA 0020 (Nimble Lightning + Pilot Training)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT Worth,  TX
                                                             
                                                                 4.706
                                                                 
                                                                     4.250
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.956
                                                                 8.956
                                                            
                                                        
                                                         
                                                             Prime Flight Test Assets
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     9.548
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.548
                                                                 37.548
                                                            
                                                        
                                                         
                                                             Prime LM ECASE
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     4.919
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.919
                                                                 5.000
                                                            
                                                        
                                                         
                                                             Prime LM 14-G-0020 DT AC Viability
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     29.700
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.700
                                                                 45.000
                                                            
                                                        
                                                         
                                                             Prime LM Infrastructure
                                                             C
                                                             BA
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     88.800
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 88.800
                                                                 26.312
                                                            
                                                        
                                                         
                                                             Prime PW Propulsion
                                                             C
                                                             CPIF
                                                             Pratt & Whitney
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     12.509
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.509
                                                            
                                                        
                                                         
                                                             Prime LM TBD JRE
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     20.000
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.000
                                                                 7.500
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 5.342
                                                                 
                                                                     17.800
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.142
                                                                 23.142
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 144.540
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 144.540
                                                                 144.540
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Broke out JRE and ALIS Development Support from Block 4 Phase II contract line due to change in contracting strategy.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 16.098
                                                                 
                                                                     8.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.648
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.029
                                                                 
                                                                     2.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.579
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.986
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.486
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Eglin
                                                             Various
                                                             
                                                                 2.265
                                                                 
                                                                     3.450
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.715
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.585
                                                                 
                                                                     15.144
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.729
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             AFLCMC
                                                             Wrigth Patterson AFB
                                                             
                                                                 1.286
                                                                 
                                                                     1.778
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.064
                                                            
                                                        
                                                         
                                                             JRE Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     20.579
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.579
                                                            
                                                        
                                                         
                                                             ALIS Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.739
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.739
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     45.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 45.000
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake , CA
                                                             
                                                                 0.000
                                                                 
                                                                     7.557
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.557
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation Edwards/AFB
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.000
                                                                 
                                                                     5.741
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.741
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.250
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.250
                                                            
                                                        
                                                         
                                                             Developmental Test  Aircraft  Viability
                                                             WR
                                                             AFOTECH
                                                             Kirtland AFB, NM
                                                             
                                                                 2.700
                                                                 
                                                                     2.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.700
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Breaking out HPSI AFLCMC funding from AFLCMC Civilian Pay line for visibility purposes.
Added Other Core Civ Pay & Other Core Contractor Support to account for program operations support.
                                                     
                                                         
                                                             AFLCMC Civilian Pay
                                                             Various
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB
                                                             
                                                                 29.377
                                                                 
                                                                     36.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 65.877
                                                            
                                                        
                                                         
                                                             HPSI Program Sppt.
                                                             Various
                                                             AFLCMC
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     10.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.225
                                                            
                                                        
                                                         
                                                             Financial Mgmt Database Support IDS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.724
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.724
                                                            
                                                        
                                                         
                                                             Earned Value/Finance/Cost  ACT-I
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.450
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.450
                                                            
                                                        
                                                         
                                                             Systems System High BOS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.346
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.346
                                                            
                                                        
                                                         
                                                             CIO BOS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     7.800
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.800
                                                            
                                                        
                                                         
                                                             Other CIO Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.629
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.629
                                                            
                                                        
                                                         
                                                             Other Core Civ Pay
                                                             Various
                                                             NAWCAD/WD
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     20.425
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.425
                                                            
                                                        
                                                         
                                                             Other Core Contractor Sppt.
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     5.113
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.113
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.900
                                                                 
                                                                     3.139
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.039
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604810M_2935_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2935
                                                     
                                                         
                                                             Acquisition: Block 4 Phase II Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition: Interim Program Review  (IPR) FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contracting: Block 4 Phase II
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering: 4.1 System Functional Review (SFR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604810N
                                 (U)Joint Strike Fighter Follow On Mod (FoM) - Navy
                                 152
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     351.791
                                     138.308
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     490.099
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and  International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for the Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).  

The JSF Continuous Capability Development and Delivery (C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. C2D2 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the F-35 Block 4 Capabilities Development Document (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017.  Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure upgrades required to deliver full Air System capabilities to support initial fleet availability of Block 4 upgrades in FY2021. 

C2D2 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements. 

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                 
                                     
                                         143.855
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         138.308
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -5.547
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -5.547
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program Changes:
FY2018 SBIR Reductions as follows: USAF -8.517, USMC -$5.589 & USN -$5.547.
PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.

Technical: N/A
Schedule: N/A
                                
                                 
                                     
                                         2936
                                         F-35C C2D2
                                         198
                                         
                                             351.791
                                             138.308
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             490.099
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost, including International partner contributions, USN, USMC, and USAF funding: FY2018 $725.610M; FY2019 continues in PE 0604840M/N as budget moves from BA05 to BA07.

R-2A table shown above reflects service funding only.

R-2A (section B)/R-3 displays combined program for JSF Continuous Capability Development and Delivery (C2D2).
 
JSF C2D2 Includes:
USAF PE 0207142F BPAC 675346
USN PE 0604810N/ Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500M
USMC PE 0604800M Project Unit 9999 (FY14):  $1.500M
International Partner Contributions
                                             F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.
                                             
                                                 
                                                     Product Development -  Block 4 Planning and Systems Engineering
                                                     Block 4 Planning and Systems Engineering preliminarily design and delta System Requirements Review (SRR) for all variants of the F-35 Aircraft. Modernization efforts is the Requirements Decomposition of capabilities for the entire Block 4 upgrade to include sub-blocks 4.1 and 4.2. This is a continuation of the previous Block 4 Requirements Decomposition effort which will include activities leading up to a successful System Functional Review (SFR) and select facility upgrades required for Block 4 research, development, test and evaluation. Included in Block 4 are upgraded capabilities and continuous improvements to maintain Air System viability against evolving threats indicated in the Electronic Warfare Initial Capabilities Document (ICD), the Fifth Generation Fighter Modernization ICD, and the Block 4 Capability Development Document (CDD), reduce life cycle cost, and improve operational suitability. Upgraded capabilities and improvements to include continuous upgrade of joint reprogramming enterprise labs, the continued development and re-architecture of the autonomic logistics information system and training investments. Expected completion of a Block 4.1 Preliminary Design Review (PDR) and a Block 4.2 System Requirements Review (SRR) will address additional Block 4 capabilities requirements. Post-PDR risk reduction, preplanning for subsequent Block 4 Modernization events, and investments to deliver the full Block 4 Air System capabilities are included.
                                                     
                                                         
                                                             197.314
                                                             0
                                                             Conduct a Block 4.1 System Functional Review (SFR). Award Phase II contract for Block 4.1 PDR, Block 4.2 SRR , and Post-PDR risk reduction and Planning. Continuing development and maturity of key long lead capabilities and service unique weapons.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                                    
                                                
                                                 
                                                     Product Development - Technology Refresh 3 ( TR-3)
                                                     Technology Refresh 3 (TR-3) Design Competition, Development, Integration, and Test. This is the design phase of TR-3 program fully supports Block 3F functionality and allows incorporation of all Block 4 capabilities documented in the System Requirements Document (SRD). TR-3 hardware redesign is required to support 4X processing growth factor based on the current processing estimates for all 3F capabilities. Redesign of TR-3 subsystems Integrated Core Processor (ICP), Aircraft Memory System (AMS), and Panoramic Cockpit Display (PCD)) configurations will contain new backplane technology, commercial operating systems, and modified middleware necessary to take the design of the TR-3 System through Critical Design Review (CDR).
                                                     
                                                         
                                                             144.550
                                                             0
                                                             The TR-3 program will continue design toward Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS).  In addition the TR-3 program will prototype the middleware software that will enable F-35's new messaging architecture delivered as part of TR-3 and ensure compatibility with current F-35 sensors.  Additionally the initial lab stand up will occur to ensure timely first article delivery to the production line in FY23.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BBA05 to BA07.
                                                    
                                                
                                                 
                                                     Infrastructure and Support Costs
                                                     Funding will support infrastructure investment planning and other test planning activities required for Block 4 development, integration, test and evaluation. Funding related to the Integrated Test Force, government, and contractor labor. Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, autonomic logistics development, joint reprogramming enterprise, modeling and simulation environment activities and training investment support. Other costs in support of ranges, chase planes and DT site operations.
                                                     
                                                         
                                                             172.641
                                                             0
                                                             Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to C2D2 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI)
which will support sustainment analysis with product support managers, focused on long term strategic planning
and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent
location for core of HPSI.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BBA05 to BA07.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Non-recurring engineering required to plan for the service life extension of existing DT aircraft and modification necessary to bring DT aircraft fleet to a common configuration. Additional upgrades required to support development and evaluation of improvements driven by changes in the threat environment and as identified in the Electronic Warfare ICD, the Fifth Generation Fighter Modernization ICS, and the Block 4 Capability Development Document (CDD). Execution of all DT activities in support of Block 4.
                                                     
                                                         
                                                             211.105
                                                             0
                                                             Funding will support investment planning and prioritization required to maintain future development capability.  This funding supports the non-recurring engineering (NRE) for capability upgrades and service life extension modifications to include engine, structural and mission systems updates to maintain the viability of DT fleet for C2D2 efforts.  This funding also supports laboratory upgrades required to support development and verification of capabilities in a relevant environment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 effort continues in PE 0604840M/N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BBA05 to BA07.
                                                    
                                                
                                            
                                             
                                                 
                                                     0604810M JSF Continuous Capability Development and Delivery
                                                     
                                                         139.369
                                                    
                                                
                                                 
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         157.042
                                                    
                                                
                                                 
                                                     0207142F JSF Continuous Capability Development and Delivery
                                                     
                                                         290.891
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604810M/2935
                                                     F-35C Follow On Modernization - Marine Corps
                                                     
                                                         139.369
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         197.286
                                                    
                                                
                                                 
                                                     USAF/FOM/0207142F
                                                     USAF Continuous Capability Development and Delivery
                                                     
                                                         290.891
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     International
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         157.042
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             This is a joint program with no executive service. Service Acquisition Executive (SAE) authority alternates between the Department of the Navy and the Department of the Air Force and currently resides with the Navy. Program Element 0604800N/0604800M continues USN development efforts budgeted in 0603800N prior to FY2002. The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, and Norway are participants in the SDD phase of JSF.

PE 0604810M/N ending in FY18 and continies in PE 0604840M/N as budget moves from BA05 to BA07.
                                             The C2D2 acquisition strategy is to employ both Cost and Fixed Price Incentive contracts for the Block 4 engineering and development efforts. A new modernization contract structure will be established for all post SDD Block 4 efforts. In addition, a separate Basic Ordering Agreement or Indefinite Quantity/Indefinite Delivery contract is planned to provide a long term approach to upgrading and maintaining laboratories and test aircraft and supporting technology maturation for future C2D2 capabilities.
                                             Overall Block 4 Performance Metrics will reflect Key Performance Parameters established in the F-35 Block 4 Capability Development Document.
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

Prior Year reflects $124.113M USAF/$55.327M USN/$59.417M USMC/$112.934M International/Total $351.791

FY 2018 reflects $290.891M USAF/$138.308M USN/$139.369M USMC/$157.042M International/Total $725.610M
FY 2019 continues in PE 0604840M/N as budget moves from BA05 to BA07.
FY 2020 continues in PE 0604840M/N as budget moves from BA05 to BA07.
R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF Continuous Capability Development and Delivery (C2D2) Includes:
USAF PE 0207142F BPAC 675346     
USN PE 0604810N Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500
USMC PE 0604800M Project Unit 999 (FY14) : $1.500
                                             
                                                 
                                                     Product Development
                                                     Block 4 Planning & Systems Engineering on R-2A includes Phase II, Nimble Lightning, ECASE, JRE & Systems Engineering.
Broke out Prime LM Infrastructure line separately from Block 4 Phase II contract line due to change in contracting strategy.
Broke out Prime LM TBD JRE line separately from Block 4 Phase II contract line due to change in contracting strategy.
Added Prime PW Propulsion for Flight Test Support.
                                                     
                                                         
                                                             Prime LM TBD (Phase II)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 28.140
                                                                 
                                                                     150.345
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 178.485
                                                                 304.660
                                                            
                                                        
                                                         
                                                             Prime LM 14-G-0020 (TR3)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT Worth, TX
                                                             
                                                                 96.837
                                                                 
                                                                     144.550
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 241.387
                                                                 768.965
                                                            
                                                        
                                                         
                                                             Prime LM BOA 0020 (Nimble Lightning + Pilot Training)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT Worth, TX
                                                             
                                                                 4.706
                                                                 
                                                                     4.250
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.956
                                                                 24.676
                                                            
                                                        
                                                         
                                                             Prime LM Flight Test Asset
                                                             Various
                                                             Lockheed Martin
                                                             FT Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     9.548
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.548
                                                                 107.172
                                                            
                                                        
                                                         
                                                             Prime LM IDIQ TBD (ECASE)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     4.919
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.919
                                                                 100.000
                                                            
                                                        
                                                         
                                                             Prime LM TBD DT AC Viability
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Ft. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     29.700
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.700
                                                                 174.000
                                                            
                                                        
                                                         
                                                             Prime LM Infrastructure
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     88.800
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 88.800
                                                            
                                                        
                                                         
                                                             Prime PW Propulsion
                                                             C
                                                             CPIF
                                                             Pratt & Whitney
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     12.509
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.509
                                                            
                                                        
                                                         
                                                             Prime LM TBD JRE
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     20.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 5.342
                                                                 
                                                                     17.800
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.142
                                                                 97.646
                                                            
                                                        
                                                         
                                                             Prior Year No Longer Funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 144.540
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 144.540
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Broke out JRE and ALIS Development Support from Block 4 Phase II contract line due to change in contracting strategy.
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 16.098
                                                                 
                                                                     8.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.648
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.029
                                                                 
                                                                     2.550
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.579
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.986
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.486
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Eglin
                                                             Various
                                                             
                                                                 2.265
                                                                 
                                                                     3.450
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.715
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.585
                                                                 
                                                                     15.144
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.729
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             AFRL
                                                             Wright Patterson AFB
                                                             
                                                                 1.286
                                                                 
                                                                     1.778
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.064
                                                            
                                                        
                                                         
                                                             JRE Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     20.579
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.579
                                                            
                                                        
                                                         
                                                             ALIS Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.739
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.739
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     45.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 45.000
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake , CA
                                                             
                                                                 0.000
                                                                 
                                                                     7.557
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.557
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation Edwards/AFB
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.000
                                                                 
                                                                     5.741
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.741
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.250
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.250
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             AFOTEC
                                                             Kirtland AFB, NM
                                                             
                                                                 2.700
                                                                 
                                                                     2.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.700
                                                                 255.683
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Breaking out HPSI AFLCMC funding from AFLCMC Civilian Pay line for visibility purposes.
Added Other Core Civ Pay & Other Core Contractor Sppt to account for program operations support.
                                                     
                                                         
                                                             AFLCMC Civilian Pay
                                                             Various
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB
                                                             
                                                                 29.377
                                                                 
                                                                     36.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 65.877
                                                            
                                                        
                                                         
                                                             HPSI Program Sppt.
                                                             C
                                                             BA
                                                             AFLCMC
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     10.225
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.225
                                                            
                                                        
                                                         
                                                             Financial Mgmt Database Support IDS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.724
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.724
                                                            
                                                        
                                                         
                                                             Earned Value/Finance/Cost  ACT-I
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.450
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.450
                                                            
                                                        
                                                         
                                                             Systems System High BOS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.346
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.346
                                                            
                                                        
                                                         
                                                             CIO BOS
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     7.800
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.800
                                                            
                                                        
                                                         
                                                             Other CIO Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     10.629
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.629
                                                            
                                                        
                                                         
                                                             Other Core Civ Pay
                                                             WR
                                                             NAWCAD/WD
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     20.425
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.425
                                                            
                                                        
                                                         
                                                             Other Core Contractor Sppt.
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     5.113
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.113
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.900
                                                                 
                                                                     3.139
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.039
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604810N_2936_FILE1.PNG
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                                                             Acquisition: Block 4 Phase II Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition: Interim Program Review  (IPR) FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contracting: Block 4 Phase II
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering: 4.1 System Functional Review (SFR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
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                                 2019-03
                                 Navy
                                 1319
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                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     86.212
                                     14.497
                                     11.030
                                     1.494
                                     1.494
                                     1.407
                                     1.181
                                     1.207
                                     1.231
                                     Continuing
                                     Continuing
                                
                                 This program establishes, sustains, and continuously refines computing platforms and Information Technology (IT) services as tested, certified and reusable components of a Marine Corps IT framework that spans the range of military and garrison operations.
                                 
                                     
                                         14.865
                                         14.005
                                         3.797
                                         3.797
                                    
                                     
                                         14.497
                                         11.030
                                         1.494
                                         1.494
                                    
                                     
                                         -0.368
                                         -2.975
                                         -2.303
                                         -2.303
                                    
                                     
                                         
                                             -0.112
                                        
                                         
                                             -2.863
                                        
                                         
                                             0.198
                                             0.000
                                        
                                         
                                             -0.567
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.303
                                                     -2.303
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The FY 2019 to FY 2020 funding decrease is due to the completion of several Manpower, Recruiting and Financial System modernization efforts.

The FY 2020 funding request was reduced by $2.303M to account for the availability of prior year execution balances.
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                                             86.212
                                             14.497
                                             11.030
                                             1.494
                                             1.494
                                             1.407
                                             1.181
                                             1.207
                                             1.231
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY2020 funding request was reduced by $2.303M to account for the availability of prior year execution balances.
                                             Manpower Operations Systems (MOS) is a portfolio of enterprise IT systems and modules that support manpower business operations for the Total Force (active and reserve). The investment in the portfolio improves dataflow and increases reliability, functionality, and accuracy of data while reducing the manpower required to operate and maintain these systems/operations. Development is partially driven by regulatory and policy changes mandated by Congress, DOD, Department of the Navy (DON), and United States Marine Corps (USMC). These systems support all five tiers of Manpower: 1) Individual Marine, 2) Small Unit Leader; 3) Unit, 4) Installation Personnel Administration Center (IPAC)/Disbursing Echelon, and 5) Headquarters Marine Corps (HQMC) Manpower and Reserve Affairs (M&RA)/ Defense Finance and Accounting Service. The MOS portfolio provides support in functional areas such as permanent change of station assignments, retention, mobilization, manpower planning, line of duty determination, personnel accountability, individual augmentation, personnel records management and maintenance, management of case incidents, civilian professional development planning, pay entitlement determinations, promotion and performance evaluations and self-service/visibility of personnel data. MOS programs interface with other systems to provide manpower data and web services functionality for pay and personnel transactions between systems. Systems in the portfolio include the Web-enabled Manpower Assignment Support System (WebMASS), Performance Evaluation System (PES), Total Force Retention System (TFRS), Optical Digital Imaging - Records Management System (ODI-RMS), Manpower Mobilization Assignment System (MMAS), and the Requirements, Transition and Manpower Management System (RTAMMS) Total Force Administration System (TFAS) (composed of the Secure Personnel Accountability (SPA) Module, Automated Performance Evaluation System (APES) and the Drill Management Module (DMM). The current system has become obsolete and is unable to maintain an acceptable Cyber Security posture.  Modernization efforts will involve business process and application reengineering; delivering an application on a modern and secure platform.     

Marine Corps Enterprise Information Technology Services (MCEITS) provides an overarching portfolio of capabilities to deliver "Power to the Edge" for the Marine Corps. Born from an effort to establish a Continuity of Operations Plan of HQMC Automated Information Systems, MCEITS enables realignment of the existing USMC environment of applications, databases, networks, and facilities into an integrated architecture of programs to deliver new information technology capabilities based on a common infrastructure and shared services. MCEITS is a unifying framework of both the Enterprise Services to be delivered, and the infrastructure and systems which must be deployed to enable delivery of those services. Initially it will encompass the Operational, Technical, and Systems architectures of the enterprise environment. However, ultimately it will extend to transform information access both in garrison and in the deployed environment. Combined with policy, procedure and standards provided by HQMC (C4), MCEITS will allow for architectural standardization, consolidated management, and seamless interoperability of and access to the data residing in currently fielded applications (business and tactical). Testing efforts will be focused on MCEITS provided services operating within a MCEITS hosting environment. MCEITS enables services to be federated throughout the Marine Corps to include Content Discover and Delivery, Collaboration and Text Chat, between the service consumer and provider. Efforts for MCEITS will focus on application migration development, the analysis, research and design of increments 3 & 4 and the technology refreshed software and hardware infrastructure, modernized and enhanced MCEITS high availability, automation and service management with continued Pre-Planned Product Improvements (P3I) efforts.  

Marine Corps Recruiting Information Support System (MCRISS) is an enterprise level system to automate administrative procedures for the recruiting station operations. This customized automated System, centered on procedures in the Guidebook for Recruiters, Volume I, dramatically improves efficiency and effectiveness in Marine Corps recruiting.  Furthermore, Military Entrance Processing Command requires Marine Corps recruiting to provide information in electronic format only. MCRISS is the Marine Corps Recruiting Command's program to manage applicant processing from commitment to accession/commission into the Marine Corps and Marine Corps Reserve. This enterprise approach allows for efficient sharing of information about potential recruits and recruiter screening efforts, yielding a more cost effective process. The current system requires modernization of the systematic recruiting components to provide efficiency for the Recruiting force from the Headquarters element down to the Recruiter, and requires numerous updates in order to become fully compliant with Cyber Security and CNA policies and mandates to protect PII/PHI data captured and stored in the system. The Modernization effort will involve  a competitive evaluation of several prototype systems, leading to a selection of a viable platform and the complete replacement of the current MCRISS system with modern and secure technology.

Paperless Office/Acquisition (PA) funding supports development and enhancement of Purchase Request (PR) Builder, which is the Marine Corps enterprise solution for the electronic generation of purchase requests, funding documents, miscellaneous payments, and serves as the front-end system for feeding the DOD enterprise contracting writing system Standard Procurement System (SPS). PR Builder is a fully web-based, Mission Assurance Category (MAC) III sensitive business system that provides the Marine Corps with a net-centric capability to electronically create, route for approval, and apply funding to Purchase Request (PRs), Funding Documents, and Miscellaneous Payments. PR Builder is the authoritative procurement generation system within the Marine Corps electronic Paperless Acquisition (PA) Systems Business Enterprise that provides system-to-system interaction with the Marine Corps' Standard Procurement System (SPS) / Procurement Desktop Defense (PD2,Department of Defense (DoD) Standard Accounting, Budgeting, and Reporting
System (SABRS), Electronic Document Access (EDA), and the Federal Procurement Data Standard - Next Generation (FPDS-NG). These systems are critical to Marine Corps purchasing, contracting and procurement tracking control.   

Defense Readiness Reporting System-Marine Corps (DRRS-MC) - the Command Individual Risk and Resiliency Assessment System  (CIRRAS), formerly known as the Force Preservation Program Tool Integrated Clinical Management-Risk Mitigation System (FPPT ICM-RMS), funding will develop software to enable commanding officers and senior enlisted advisors to make more informed and timely decisions on Force Preservation (FP) risk assessments, based on identifying and tracking individual Service Member (SM) behaviors associated with increased risk or resiliency as defined by the Marine Corps "Six Fs" (Fidelity, Fighter, Fitness, Family, Finances, and Future).  CIRRAS will close FP implementation and process gaps by fielding an enterprise-wide system to manage individual SM FP risk by providing a consistent approach and a standardized methodology to support protective factors and mitigate adverse outcomes.  This funding will deploy additional FP functionality to increase the ability to perform, inform, and record behavioral Service Member risk assessment within the Marine Corps. The enhanced CIRRAS capabilities to be implemented will automate the risk and resiliency scores, send automated alerts to leadership of "at risk" personnel, and implement additional system interfaces that will provide further key FP indicator data to assist in prevention of SM suicide.

Risk Management Initiative (RMI) funding addresses outdated Safety systems, capability gaps and support logistics Information Technology (IT) portfolio rationalization.  When completed, RMI will consolidate DoN risk management requirements into a single Program of Record (POR) and provide modern Safety capabilities for the military component of the Navy Total Force (both active and reserve).  The USN serves as the lead for this effort with the Marine Corps providing a fair share towards development starting in FY16 (~20%). RMI capability consists of four distinct increments of capability: (1) Streamlined Incident Reporting (SIR), (2) Single Point of Entry (SPOE), (3) Safety Program Management (SPM), (4) Analysis and Dissemination (A&D).  These four pillars will enable agile responses to business rule changes, automation of routine actions, improvement of data integrity and facilitation of self-service for organizations and individuals.

Technology Services Organization (TSO): This Technical refresh/upgrade of Standard Accounting Budgeting Reporting System (SABRS) database technology from ADABAS to a newer database architecture provides a modern and well-supported database technology that ultimately enables the normalization of Marine Corps financial data in a true relational database.  
The newer database architecture will provide a modern data platform to support transactional operations within the DON General Fund accounting systems to optimize performance, readily scale, and reliably support data structure, quality, and availability for subsequent analysis to drive decision making.  Successful implementation will be transparent to the SABRS user community while minimizing the potential for unanticipated system degradation/outages and secure the system's operational longevity.  This Multi phased project (over 4 years), system supports 5k+ direct users, impacts entire DON General Funds accounting.  Out year costs will be assumed into planned sustainment of SABRS. 
The current configuration is antiquated with diminishing industry support. There is a limited pool of applicants available to work on ADABAS.  Sustainment is cost prohibitive and the technology stack limits flexibility to fully support 21st century data/system requirements.  TSO will be unable to mitigate identified technical and support risk associated with current technology which could result in systems degradation and/or outage.  This further leaves TSO unable to improve data integrity and audit compliance in SABRS by employing a more modern database.
The impact on the operational capability is the risk to DON accounting and Financial Management operations increases daily for major system degradation or outage in both likelihood of occurrence and extent of the negative impact of such an occurrence. This will result in the system becoming less and less viable to the point where it will no longer support Marine Corps operations.
                                             
                                                 
                                                     Defense Readiness Reporting System-Marine Corps (DRRS-MC)
                                                     
                                                         
                                                             1.355
                                                             0
                                                             Completed development of CIRRAS (Formerly ICM-RMS)system enhancements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     MANPOWER OPERATIONS SYSTEMS (MOS)
                                                     
                                                         
                                                             2.415
                                                             0
                                                             Initiated Optical Digital Imaging - Records Management System (ODI-RMS) Modernization efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.180
                                                             0
                                                        
                                                         
                                                             0.180
                                                             0
                                                             Continue development of Optical Digital Imaging - Records Management System (ODI-RMS) Modernization efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $0.180 funding increase from FY19 is due to continued development of Manpower Personnel Administration (MPA) Modernization efforts.
                                                    
                                                
                                                 
                                                     MARINE CORPS ENTERPRISE INFORMATION TECHNOLOGY SERVICES (MCEITS)
                                                     
                                                         
                                                             1.321
                                                             0
                                                             -Continued to scale infrastructure capacity to host additional applications planned to migrate. 
-Continued analysis, research, and design for the MCEITS Increment 3 & 4 and Development Environment.
                                                        
                                                    
                                                     
                                                         
                                                             1.480
                                                             0
                                                             -Completed scaling infrastructure capacity to host additional applications planned to migrate. 
-Completed analysis, research, and design for the MCEITS Increment 3 & 4 and Development Environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funds decreased from $1.480M in FY 2019 to $0.000M in FY 2020 due to the program to the program transitioning into the sustainment phase.
                                                    
                                                
                                                 
                                                     MARINE CORPS RECRUITING INFORMATION SUPPORT SYSTEM (MCRISS)
                                                     The effort will support the modernization of MCRISS. The current system requires modernization of the systematic recruiting components to provide efficiency for the Recruiting force from the Headquarters element down to the Recruiter, and requires numerous updates in order to become fully compliant with Cyber Security and CNA policies and mandates to protect PII/PHI data captured and stored in the system. The Modernization effort will involve a competitive evaluation of several prototype systems, leading to a selection of a viable platform and the complete replacement of the current MCRISS system with modern and secure technology.
                                                     
                                                         
                                                             5.293
                                                             0
                                                             -Continued MCRISS Modernization effort.
                                                        
                                                    
                                                     
                                                         
                                                             4.210
                                                             0
                                                             -Continue MCRISS Modernization effort.
                                                        
                                                         
                                                             0.321
                                                             0
                                                        
                                                         
                                                             0.321
                                                             0
                                                             -Complete the development and fielding of MCRISS Modernization effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $3.889M funding decrease from FY19 is due to completion of development and fielding MCRISS Modernization.
                                                    
                                                
                                                 
                                                     PAPERLESS ACQUISITION (PA)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.542
                                                             0
                                                        
                                                         
                                                             0.542
                                                             0
                                                             -Initiate Research, development and testing of PR Builder capability/interface to interact with the new Navy Electronic Procurement System (ePS) capability to replace current Standard Procurement System (SPS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to the Department of the Navy's decision to upgrade to the electronic
Procurement System (ePS) capability. This increase in RDTEN funding will ensure Marine Corps organizations, once migrated to ePS, will continue operating in a safe and secure environment, and the Marine Corps will continue maintaining its Clean Audit readiness capability.
                                                    
                                                
                                                 
                                                     SAFETY - RISK MANAGEMENT INITIATIVE (RMI)
                                                     RISK MANAGEMENT INITIATIVE (RMI)
The RMI program is a consolidation of Navy and Marine Corps risk management requirements into a single safety system, thus eliminating the need to modify multiple legacy systems.  The Navy serves as the lead for this effort with the Marine Corps providing a fair share (approximately 20%) towards the research and development of the RMI system starting in FY16.
The Navy portion is funded in PE 0605013N / Information Technology Development; Project 2905.L39 / BUPERS IT
                                                     
                                                         
                                                             0.800
                                                             0
                                                             - Completed Contract funding for Analysis & Dissemination (A&D).  
- Completed Testing Phase for Analysis & Dissemination (A&D).  
- Completed Contract funding for Safety Program Management (SPM). 
- Completed SPM Design and Business Case Analysis (BCA).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     TECHNOLOGY SERVICES ORGANIZATION (TSO)
                                                     
                                                         
                                                             3.313
                                                             0
                                                             - Initiated research and development of the most efficient approach for transitioning the DON General Fund Accounting System, SABRS, to a modern data platform (FY18).
                                                        
                                                    
                                                     
                                                         
                                                             5.340
                                                             0
                                                             - Continue research and development of the most efficient approach for transitioning the DON General Fund Accounting System, SABRS, to a modern data platform.
- Initiate and complete Manpower Personnel Administration (MPA) Modernization efforts.
                                                        
                                                         
                                                             0.451
                                                             0
                                                        
                                                         
                                                             0.451
                                                             0
                                                             - Continue research and development of the most efficient approach for transitioning the DON General Fund Accounting System, SABRS, to a modern data platform.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 is due to the completion of HR2025.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4630 - MCRISS
                                                     MC Recruiting Info Support System
                                                     
                                                         0.049
                                                         0.362
                                                         0.050
                                                         0.050
                                                         0.050
                                                         0.051
                                                         0.052
                                                         0.053
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4630 - PA
                                                     Paperless Office/Acquisition
                                                     
                                                         0.122
                                                         0.124
                                                         0.127
                                                         0.127
                                                         0.130
                                                         0.133
                                                         0.136
                                                         0.139
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4630-MCEITS
                                                     MC Enterprise IT Services
                                                     
                                                         9.536
                                                         25.128
                                                         18.010
                                                         18.010
                                                         4.431
                                                         4.548
                                                         8.195
                                                         8.312
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620- MOS
                                                     Manpower Operations Systems (MOS)
                                                     
                                                         1.868
                                                         0.246
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4630 - TSO
                                                     Technology Services Organization (TSO)
                                                     
                                                         1.305
                                                         0.878
                                                         3.891
                                                         3.891
                                                         3.909
                                                         1.404
                                                         0.945
                                                         0.964
                                                         0.000
                                                         14.966
                                                    
                                                
                                            
                                             Organizational Messaging Service (OMS) is a Joint Acquisition Category (ACAT) IAM program. It is Assistant Secretary Defense Command, Control, Communication and Intelligence mandated.  Each year the Joint Interoperability Test Command (JITC) runs Operational Test (OT) assessments on OMS software versions and maintenance releases. Marine Corps participation is vital to ensuring that the implementation of OMS is interoperable with all DOD CINCs, services, and agencies. Furthermore, as follow-on organizational messaging solutions for OMS are being identified, materiel solution analysis activities will be conducted.  
		
Manpower Operations Systems (MOS) within this portfolio follows an Evolutionary Acquisition (EA) approach: 1. Define, develop, and deliver an initial or "core" capability based on mature technology. 2. "Core" capability will be incrementally improved over an extended period of time. Incremental Development Model: 1. Iterative cycles of requirements definition, design, build and evaluation. The contracting strategy across the portfolio is to utilize competitive firm-fixed price contracts. 								

Marine Corps Enterprise Information Technology Services (MCEITS) is using an incremental acquisition approached implemented in separate releases followed by Pre-Planned Product Improvements (P3Is) delivering capabilities faster and more efficiently.  The program will deliver an initial capability and continue integration and production of the system in accordance with the USMC Information Enterprise Strategy. The objective is to balance needs with available commercial and government solutions and resources, and to rapidly adopt evolving technologies and requirements and keep pace with the continuously evolving DoD Net-Centric enterprise to provide capabilities to the Marines. This strategy is supported by an Indefinite Delivery Indefinite Quantity contracting vehicle which will allow the contractor to provide the full range of capabilities, services and solutions necessary to satisfy the requirements through incremental implementation of technology, processes and capabilities. Capabilities will be delivered through individual task orders to ensure technology and services are inserted according to the overall program goals, user requirements and program schedule.

Paperless Acquisition (PA) will use an incremental development methodology utilizing short development periods. The contracting strategy is to use a firm-fixed price contract to reduce risk to government, with additional capabilities defined by a Marine Corps Configuration Control Board and delivered to the service integrator as a modification to the contract. The delivery of small functional capabilities allows for measurable enhancements to the base system while keeping Post Deployment System Support costs relatively low. 	

Defense Readiness Reporting System-Marine Corps (DRRS-MC) is a Mission Assurance Category I (MAC I) Classified system that integrates information on reportable unit readiness (Marines/ Equipment) and mission effectiveness of deployed and contingency forces.  Mission (Core/Assigned) determined to be vital to the operational readiness and mission effectiveness of deployed and contingency forces. The operation mission of Command Individual Risk and Resiliency Assessment System  (CIRRAS), formerly known as Force Preservation Program Tool Integrated Clinical Management-Risk Mitigation System (FPPT ICM-RMS), is that it will enable Commanding Officers and Senior Enlisted Advisors to make informed decisions on force preservation assessments.
								
Marine Corps Recruiting Information Support System (MCRISS) utilizes modular/incremental development to maintain system operability while allowing for continued development. Contracting strategy for Legacy system support includes competitive firm-fixed price IDIQ contracts; MCRISS Modernization effort to be executed leveraging direct-award opportunity to a qualified 8(a) small business partner.

Risk Management Initiative (RMI) consolidates risk management requirements into a single system utilizing a single vendor Indefinite Delivery / Indefinite Quantity (IDIQ).  The USN serves as the lead for the RMI effort with the Marine Corps providing a fair share towards development.  The approach for RMI is an incremental COTS configuration model providing usable increments of capability within 24-month cycles after funds certification for each.  Development of the Streamlined Incident Reporting and Single Point of Entry capability increments via separate task orders using RDT&E .  

Technology Services Organization (TSO) SABRS:  Funding will assist with research and development of the most efficient approach for transitioning the DON General Fund Accounting System, SABRS, to a modern data platform in order to eliminate the risk associated with an aging and expensive technology with dwindling number of technical experts.  This Technical refresh/upgrade of SABRS database technology from ADABAS to a newer database architecture provides a modern and well-supported database technology that ultimately enables the normalization of Marine Corps financial data in a true relational database.
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                                                     Product Development
                                                     
                                                         
                                                             MOS ODI-RMS Modernization
                                                             SS
                                                             IDIQ
                                                             CHENEGA DECISION SCIENCES, LLC
                                                             Lorton, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.932
                                                                     2018-07
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                                                                     0.000
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                                                             MCRISS Modernization
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                                                                     0.800
                                                                     2018-01
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                                                             DRRS-MC (FPPT ICM-RMS) - Software Development
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                                                             TBD
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                                                                     5.000
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
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                                                                     0.451
                                                                
                                                                 
                                                                     0.451
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                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.871
                                                            
                                                        
                                                         
                                                             MCEITS HSI
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
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                                                                     0.085
                                                                     2017-10
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             MCEITS Application Migration Support
                                                             TBD
                                                             TBD
                                                             TBD
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                                                                     1.236
                                                                     2018-02
                                                                
                                                                 
                                                                     1.480
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
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                                                             Various
                                                             Various
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                                                     Technology Services Organization (DB2 Technical Refresh)
                                                     
                                                         
                                                             Pilot Project: Establish SABRS DB2 Pilot Development Environment: Install DB2 Pilot on Development Environment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Pilot Project: Establish SABRS DB2 Pilot Development Environment: Test DB2 Pilot Environment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Establish SABRS DB2 Development Environment: Develop SABRS DB2 Development Environment: Create DB2 Tables
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
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                                                             Establish SABRS DB2 Development Environment: Develop SABRS DB2 Development Environment: Create DB2 Databases
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                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Establish SABRS DB2 Development Environment: Develop SABRS DB2 Development Environment: Convert SABRS Code to work with DB2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Establish SABRS DB2 Development Environment: Develop SABRS DB2 Development Environment: Convert ETL tools to work with DB2
                                                             
                                                                 
                                                                     1
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                                                                     1
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                                                             Establish SABRS DB2 Production Environment: Migrate SABRS Databases to DB2 Production: Migrate DB2 table to Production
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                                                             Establish SABRS DB2 Production Environment: Migrate SABRS Databases to DB2 Production: Migrate DB2 databases to Production
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                                                             Establish SABRS DB2 Production Environment: Migrate SABRS Databases to DB2 Production: Migrate ETL tools to Production
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The FY2020 funding request for RDTEN Project 2901 was reduced by $3.109 million to account for the availability of prior year execution. 

FY20 funds transfer out from RDTEN, Information Technology Development (PE 0605013N)-$.685 million to BA04, Administration (4A1M) OMN to align funding for Information Technology (Baseline $0)

DEPARTMENT OF NAVY TASKING RECORDS AND CONSOLIDATED KNOWLEDGE ENTERPRISE REPOSITORY (DoN TRACKER)
Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER - formerly known as Enterprise Records and Task Management (ERTM)) is a single, auditable, compliant Records and Task Management process, implemented uniformly across all DON Divisions and Commands, and administered by DON/AA, to enable efficient and effective execution of Records Management (RM) and Task Management (TM) policy in compliance with statute. DoN Tracker deployed in FY18.

NMCI ENTERPRISE SERVICE TOOLS (NEST)

The NMCI Enterprise Service Tools (NEST) is the NMCI IT service management system that supports the Navy IT service lifecycle business workflow. NEST includes, the NMCI Enterprise Tool (NET) and the Requirements to Award Process Tool (RAPT), which enables and manages the business workflow. NET is a custom NET application that has been built and maintained by the DON to support ordering of IT services. RAPT manages the requirements approval process and stores supporting documentation for previously un-priced line items. RAPT provides NET with relevant identification information for the new orderable solution, which supports the creation of orderable services.  NEST serves as the single point of entry for lifecycle management of IT services on the NMCI network.

The $2.286M decrease from FY19 to FY20 is due to fewer developmental efforts. The FY20 RDTEN being requested, will be used to address minor development requirements after the NGEN-R award; and any changes in DOD/DON procurement policies and mandates.

ELECTRONIC PROCUREMENT SYSTEM (ePS)

ePS provides the Department of the Navy Solution for Electronic Contract Writing replacing the existing Standard Procurement System (SPS) and DoN Integrated Contracting Environment (DICE) capabilities and deficiencies. ePS aligns Contract Writing System (CWS) with Financial Improvement Audit Readiness requirements mandated by Congress and the Department of Navy's goal for an auditable link between financial management and contract writing system.  It supports strategic sourcing and seamless exchange of data in addition to evolving to meet changing requirements. The improved capabilities will meet emerging data standards Procurement Data Standards/Procurement Request Data Standards (PDS/PRDS), in addition to complying with Office of the Secretary of Defense (OSD) Clause Logic Service. ePS meets the intent of the National Defense Authorization Act of 2013 by providing an electronic means to award contracts.

FY19 to FY20 funding increase of $31.8M is driven by a significant increase in the ePS user community via Limited Deployment (LD), Release 1 (R1), and Release 2 (R2) activities.  LD, began in FY19 and only incorporated 1 full command and 3 small sites for a total of 310 users, with 3 financial interfaces.  Release 1 will incorporate 7 full commands (including 42 sites) for a total of 3,644 users.  R1 also begins to incorporate Navy specific requirements into the gap closure, software configuration, and testing activities, and includes the development and testing of 6 additional financial interfaces.   FY20 includes LD, the majority of R1 activities, and initial data migration planning activities for R2, which is a significantly larger effort.

DONAA IT 

The Modernization Initiative includes multiple projects with RDT&E requirements:  Multiple Threat Alert Center (MTAC), Data Modernization & Analytical Tools, Knowledge Network (K-Net), Consolidated Law Enforcement Operations Center (CLEOC), and Data Modernization of the Secretariat Automated Resources Management Information System (SARMIS).  RDTEN funding will optimize DONAA's capability to make necessary improvements to various Secretariat systems.  This modernization will ensure compliance with continued financial emerging requirements.  Enhancement of financial auditability will be in compliance with DOD security system requirements.

MULTIPLE THREAT ALERT CENTER (MTAC)
The Post-Cole Secretary of the Navy Anti-terrorism/Force Protection Task Force identified the need for NCIS to enhance the Multiple Threat Alert Center (MTAC).  The MTAC provides key anti-terrorism/force protection products in response to Fleet tasking and is critical to Fleet protection during current Overseas Contingency Operations (OCO).  This project provides funding for the development of an IT system to track the movement of NCIS special agents deployed in advance of DoN in-transit units.  The ability to track and communicate with these agents is necessary in order to forward threat data to those forward deployed agents and to task them to respond to emerging threats.  Funding is required for equipment and contractor support to modify COTS software.

DATA MODERNIZATION & ANALYTICAL TOOLS
NCIS data collection, filtering, and analysis infrastructure is unable to handle the increased flow of terrorism investigative and threat reporting of the Post 9/11 era.  NCIS must revitalize its infrastructure and its data and investigation management capabilities to effectively counter current terrorist threats.  The three main components of this portfolio investment are data modernization, knowledge management, and investigation management.

KNOWLEDGE NETWORK (K-Net)
K-Net is a Data Modernization & analytical tool being developed and soon deployed that greatly enhances NCIS's technological arsenal.  K-Net implements an integrated NCIS approach for identifying, capturing, evaluating, retrieving, and sharing all of NCIS's knowledge and expertise.  To that end, K-Net is a knowledge management system that improves NCIS's ability to search, analyze, fuse, and distribute both national intelligence and law enforcement information.  The envisioned end state for K-Net is a secure, intuitive, web environment that is the one stop shop where applications, data, and tools are easily accessible to all of NCIS users to effectively and securely fulfill their mission regardless of when and where they operate.


CONSOLIDATED LAW ENFORCEMENT OPERATIONS CENTER (CLEOC)
The Naval Criminal Investigative Service (NCIS) enhancement of CLEOC will enable meeting Law Enforcement (LE) reporting requirements, satisfy Congressional mandates for the Defense Incident-Based Reporting System (DIBRS) and improve functionality across the Naval criminal justice community.

DEPARTMENT OF THE NAVY CRIMINAL JUSTICE INFORMATION SYSTEM (DONCJIS)
The Naval Criminal Investigative Service (NCIS) is the Executive Agent (EA) for the Department of the Navy Criminal Justice Information System (DONCJIS).  This system provides a cradle to grave criminal justice and law enforcement information system.  The system enables multiple communities within the DON to share criminal justice and law enforcement information.  Funding is required for contractor support to develop, test, train, deploy and implement this application.

2903 NAVAIR IT

FY2020 funding request for RDTEN Project 2903 was reduced by $0.525 million due to availability of prior year funds.

Configuration Management System (CMS) - This program was originally identified as Joint Configuration Management Information System (JCMIS) to reflect the main software tool used for component tracking and Aircraft Configuration Management. However, as the available data sources from the fleet have expanded, the new name of CMS was chosen to better acknowledge the variety of information sources which are received, integrated, and compiled to give the most accurate component record data and aircraft configuration. CMS serves as the Program of Record (POR) to manage and control Navy and Marine Corps aviation component data reconstruction efforts.  CMS compiles record data via fleet documentation of component updates and captures this information via a centrally managed database within the current software tool, Joint Configuration Management Information System (JCMIS).  CMS efficiently manages product structure data, including complex interrelationships between assemblies and subassemblies, technical documentation and the parts that comprise the item. Accurate, complete and accessible configuration data is critical to the successful operations of DoD weapon systems or tracked assets.  Mission readiness and operational capabilities are enhanced by CMS, as consistent integrated configuration data is readily available to operators, maintainers and logistics personnel. CMS provides users with a common database infrastructure to ensure compatibility, quality, and consistency of Configuration Management (CM) processes and provides configuration managers and analysts the validated CM information necessary for accurate maintenance, spare procurements, reliability and safety analysis, and mission readiness. Funding is budgeted to support the services of re-hosting and testing of Commercial off-the-shelf (COTS) upgrades to ensure objective performance of CMS is achieved.

Navy Cybersecurity - Cyber Warfare consists of many different aspects to include sabotage of our weapon systems, networks as well as enablement of missions. Nation and non-nation state actors are acquiring and employing more advanced cyber-attacks in order to exploit our networks and aviation systems challenging our technological edge.  The threats and capabilities are real and range from exploiting capabilities, overloading weapons systems and logistics supply chains, to jamming signals or taking control of weapons systems.  We must defend against adversarial cyber attacks while contributing to the exploitation of cyber warfare capabilities.

To meet these challenges and address the Chief of Naval Operations priorities and tasking, these R&D efforts are specifically focused on Naval Air Systems Command weapon or control systems and programs to ensure warfighting effectiveness as part of integrated / multi-platform kill chains.  These research and development efforts will strengthen our cyber posture by developing research, development, test and evaluation capabilities and solutions to deter, detect, and mitigate cyber threats and safeguard classified naval aviation systems and platforms from "cradle to grave." These solutions will be integrated into the acquisition of weapons systems to enhance security, increase lethality, and improve resiliency in the expected operational environments.  Our weapon or control systems are unique in the aforementioned environments and mission, but also in the presence of numerous non-traditional access points and trusted cyber relationships required for operational environments.

Digital Thread (DT) - capability provides digital process integration with complete, secure and authoritative data. DT integrates the product life cycle, and includes all the processes that are needed to design, develop, test, produce, and support a product. Connecting these processes using standardized digital tools and data accelerates the product development cycle and lowers costs for support and new capability integration. The Digital Thread capability includes development and demonstration of cyber security architectures for sustainment information systems, and development of a digital manufacturing data architecture and repository.

2904 NAVSEA IT

FY2020 funding request for RDTEN Project 2904 was reduced by $6.917 million due to availability of prior year funds.

This program includes the funding for Information Technology (IT) support at NAVSEA for the development, support, and sustainment of maritime shore maintenance and includes multiple modernization efforts to insure effectiveness of Fleet maintenance systems as part of the current Navy Maritime Maintenance Enterprise Solution (NMMES).  These efforts include retirement and/or replacement of costly legacy systems, transition planning and systems engineering for integration with national and enterprise interim and future solutions.  These efforts align with direction to insure that proposed interim solutions support a planned, single maintenance solution end state, as well as direction to align with data center consolidation plans proposed across the FYDP.  It includes the modernization of Naval Shipyard and Regional Maintenance Centers' Maintenance, Repair and Overhaul (MRO) production tools.  This includes modifications/enhancements to Shipyard IT systems, such as Advanced Industrial Management (AIM); Project Scheduling and Sequencing (PSS); Workload and Performance Systems; the COST and MAT systems, and other solutions such as the Electronic Technical Working Document (eTWD) Initiative.  The goal of PMO-IT is to provide modernization, migration and consolidation of obsolete legacy systems to the next generation of centrally hosted tools supporting Fleet Maintenance and national systems for the Navy.

2905 BUPERS IT 

FY2020 funding request for RDTEN Project 2905 was reduced by $2.200 million due to availability of prior year funds.

Research and Development Funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N PU 2905 starting in FY19.  

This effort is the linchpin of the Navy's MPT&E (Manpower, Personnel, Training & Education) business IT Transformation strategy which stems from the decision to invest in programs that directly align with the Sailor 2025 vision.  The current 70-year-old business processes and 40-year-old obsolete IT systems will not sustain Fleet anticipated growth and is not cost efficient nor effective.  The Transformation strategy involves revolutionary change by rapid implementation of MPT&E business IT products using the Industry Best Practices Model (e.g., early investment for largest ROI, rapid prototyping, and vanilla COTS products usage.) Four projects are the cornerstones of the N1 Transformation strategy.  The Navy Standard Integrated Personnel System (NSIPS) will become Navy Personnel and Pay (NP2) and includes personnel and pay modernization and the collapse of Legacy Manpower System functionality.  Second, a Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP), Identity and Access Management (IdAM), a Customer Relations Management (CRM) solution, and a centralized and standardized customer service center (The My Navy Career Center (MNCC)).  Third, MPT&E Core Learning Stack improves the accessibility, sophistication, and collaborative nature of educational outreach.  Finally, the Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of truth for Sailors and Navy decision makers.  Additionally, ADE will enable modern data analytics and business intelligence capabilities, taking advantage of current state of practice cloud services, to be leveraged in addressing the Navy's current challenges.

In FY20, there is significant investment being made to increase the scope and scale of Single Point of Entry/My Navy Portal which will provide the Sailor with a self-service web environment.  SPOE efforts in FY20 will include development of transactional mobile applications, Identity and Access Management (IdAM) solution, and MNP integration with My Navy Career Center (MNCC).  In parallel, there is an increase scope for NP2 in the ramp up to a MPT&E Navy Personnel and Pay (NP2) system.  Transformation field test activities which began in FY18 will continue to build out, as well as prototypes, testing, integration, and migration to the cloud environment.

NAVY PERSONNEL AND PAY (NP2) - The NP2 increase in FY20 supports the de-customization of the Navy Standard Integrated Personnel System (NSIPS) and integration of Direct to Treasury Pay Capability via Pay Modernization (Pay Mod).  This combined effort (named NP2) will result in an integrated, vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the navy with an IT system that is modern, highly automated, auditable, and more efficient.  FY20 efforts include:

1.  Complete end-to-end Application Functional Testing (AFT) for the NP2 Rapid Prototype Pilot (RPP).
2.  Complete Compile to Combat engagement & experimentation activities for NP2 RPP.
3.  Complete first capability drop for NP2 RPP (Street to Fleet functionality).
4.  Begin Rapid Fielding Pilot (RFP) #1, the scope of which will include Personnel Administration, Benefits and Pay for "Fleet to Retirement/Separation", including afloat capability.
5.  Complete Transition Plan for movement of NP2 to the commercial cloud environment.
6.  Complete transition of NP2 from Government Cloud to the commercial cloud environment.
7.  Complete Defense Joint Military System (DJMS) data cleansing in support of transition of Pay functionality to NP2.
8.  Conduct deployment planning for NP2 RFP.
9.  Conduct design and development sprints for NP2 RFP #1.
10.  Conduct SRR/SFR, PDR, CDR, and iterative AFT/ASIT for NP2 RFP #1.
11.  Begin planning activities for NP2 RFP #2, the scope of which will include Position Management, Task Analysis, and Manpower Requirements analysis.

A 2015 analysis of alternatives for integration of personnel and pay capabilities recommended the use of Oracle PeopleSoft 9.2 with Global Payroll for achieving the Navy's Personnel and Pay IT needs.  Follow-on analysis conducted as part of the MPT&E transformation efforts in 2016 and 2017 indicated that the most cost effective approach to achieving the Transformation goals of modernizing HR Business System IT consistent with industry best practices was de-customization of the Navy Standard Integrated Personnel System (NSIPS) which uses Oracle PeopleSoft as its core technology, integration with Global Payroll, use of General Ledger to maximize auditability and accounting functions and hosting of the integrated solution.  This combined effort (named NP2) will result in an integrated, vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the navy with an IT system that is modern, highly automated, auditable, and more efficient.

Implementation of NP2 will result in several key benefits:

1.  Improved accuracy and auditability of personnel and pay transactions.
2.  Treasury Direct Disbursing eliminating Navy reliance on the sunsetting DJMS system.
3.  Improved permeability of Active and Reserve Components to improve accuracy and eliminate delays in pay processing when a member moves between components.
4.  Increased automation of common personnel and pay transactions
5.  Integration of functionality currently spread across 55 different adhoc and outdated HR Business Systems.

Efforts in FY20 are focused on system development, testing and delivery of core components associated with Military Pay, Personnel Transactions that effect Pay, Auditability, Accounting, and Treasury Direct Disbursement.  Beyond F20, development will continue and will bring continued integration of legacy systems such as those used for detailing and distribution, management of Sailor performance, and talent management and matching. 
Beginning in FY20 system requirements and functionality for NMRS/BBD/AoA will be subsumed under the auspices of NP2 as part of the N1 MPT&E Transformation and system consolidation.  The descriptions  for those systems are provided below.

BILLET BASED DISTRIBUTION (BBD)
BBD is a Sailor 2025 initiative aimed at modernizing distribution and order writing systems.  The effort begins functional work and follow-on development to collapse Navy Reserve Order Writing System (NROWS), Navy Marine Corps Mobilization Processing System (NMCMPS), Enlisted Assignment Information System (EAIS), and Officer Assignment Information System (OAIS) into a single distribution system.  The objective of BBD is to increase personnel readiness, improve fit and provide clear visibility to the impact on mission readiness at the billet level. BBD will facilitate maximizing the contributions of every member of the Navy workforce by delivering competency-based career paths.  As part of the Navy's transformation initiative, BBD will be consolidated into the MPT&E Personnel and Pay System technology component.

NAVY MANPOWER REQUIREMENTS SYSTEM (NMRS)
NMRS will modernize obsolete software and incorporate a wide array of enhancements (expanded capabilities based on sponsor's approved Functional Requirements Document) of new capabilities in support of Manpower Requirement efficiencies.  NMRS is a key tool which Navy manpower managers rely on to set, implement, and execute manpower requirements. Recommendations for improving data bases and the Navy's mobilization capacity rely on NMRS to make strength determinations.  The planned effort also includes technical evaluation and integration of products produced by the Simulation Toolset for Analysis of Mission, Personnel and Systems (STAMPS) program.  As envisioned by the Navy's Transformation initiative, NMRS will eventually be consolidated into the MPT&E Personnel and Pay System technology component of the transformation.

ANALYSIS OF ALTERNATIVE/ECONOMIC ANALYSIS (AOA)
The Navy will conduct multiple AoAs and studies to analyze viable alternatives in order to determine the most efficient and effective solution to address the modernization of elements of the Navy's Manpower, Personnel, Training and Education (MPT&E) IT portfolio.  AOA will assess operational effectiveness, suitability, and costs of non-tactical systems to meet emerging capability requirements.  


LEARNING STACK (FORMERLY LEARNING MANAGEMENT SYSTEM - DISTANCE LEARNING (LMS-DL))
Beginning in FY20, LMS-DL is aligned with the Learning Stack (LS) technology component of the N1 Transformation initiative.  LMS-DL supports ready relevant learning, with a focus to align Navy learning, create a career learning continuum, and leverage evolving technologies to expand learning solutions when and where the Sailor needs them. The collaborative learning environment (CLE) is a key component within the learning IT strategy that leverages Commercial-Off-the-Shelf products to integrate the CLE with intelligent tutors, a multi-purpose reconfigurable training system (MRTS), electronic classrooms (ECR), trainers and labs, interactive multimedia instruction (IMI), instructors, and a virtual environment. 
 
As part of the Transformation holistic IT approach, ready & relevant learning requires the development of a Learning Management System that permits:
(1) Mobile & flexible delivery of modular training to the sailor
(2) Synchronization of work requirements with learning modules to ensure proper training is delivered at the right time

FY20 funding will develop and deploy new technologies for modularized training in fleet concentration areas to support the continuum of learning to include:
(1) Development, modification or replacement of the current LMS platform
(2) Integration of Manpower, Personnel, Training and Education (MPTE) management tools to support end to end business processes (billet information, assignment, distribution, student management, learning management, personnel information, advancement) that will be impacted by changes to learning delivery and career profiles via Progressive NECs (e.g. Legacy systems: TFMMS,NSIPS, Learning Assessment System, Navy Training Management Planning System and future transformation systems: NP2 and ADE.) 

The Learning Management tools and supporting IT infrastructure must also be modified to support management of training into the Delayed Entry Program, the growing use of demonstration videos, social media, student and learning management for MPTE mobility efforts, gaming and simulation technology as it is brought on-line.
LMS-DL will also introduce the Learning Continuum Pilot, a risk reduction effort that develops proof of concept alignment of sailor training requirements with learning content delivery.

SINGLE POINT OF ENTRY (SPOE) (FORMERLY MY NAVY PORTAL (MNP))
MNP is aligned with the single point of entry (SPOE) technology component of the N1  Transformation initiative. MNP is an integrated web portal that consolidates the Navy's Human Resource portals, knowledge, and applications into a single and simplified user experience.  Through the use of a multi-phased development approach, MNP will provide an intuitive self-service single point of entry (SPOE) for Sailors to view and manage their personnel and career information.   MNP provides Active and Reserve Sailors with personalized interactive experiences and allows access to relevant information including learning content, human resource applications, and career business processes.
Beginning in FY20 system requirements and functionality for ARM will be subsumed under the auspices of SPOE as part of the N1 MPT&E Transformation and system consolidation.  The descriptions for the system is provided below.

APPLICANT RELATIONSHIP MANAGEMENT (ARM)
ARM provides automated support of the management of recruiting information. ARM enables all levels of recruiting to have real-time access to timely and accurate information. ARM provides managers with decision-making support by consolidating Navy Recruiting Command (NRC) legacy application systems. The complete ARM Systems Dev/Mod effort will incorporate biometrics and paperless implementation across all lines of business systems to gain additional efficiencies.  Included in the ARM program is the Self Service Accessions Application (SSAA). Phase II of this effort will build the SSAA application into the ARM system. SSAA is a mobile device-based software application. SSAA supports a change in the NRC business processes from a recruiter-driven business model to an applicant self-service business model. This "app" will be used by applicants to collaborate with recruiters anytime & anywhere to more efficiently and effectively navigate the recruiting process.  As envisioned by the Navy's Transformation initiative, ARM will be consolidated into the SPOE Customer Relations Management (CRM) in FY20.

AUTHORITATIVE DATA ENVIRONMENT (ADE)
ADE is part of the Navy's MPT&E IT Transformation initiative aligned directly with the Authoritative Data Environment technology component of the transformation.  ADE is aimed at transitioning the current project based ADE into a full enterprise solution that is based on modern IT service models and cloud hosting technology.  This will advance data analytics and visualization capabilities, and add common platform services in a big data environment that is consistent with private industry.  This acceleration toward a true Navy-wide personnel authoritative data environment is a transformational increase in capability for decision support and improving personnel readiness.  
As part of the Transformation strategy, the Chief of Naval Personnel has directed expansion and improvements of the ADE in making MPT&E data more available to commanders, sailors, business owners and fleet executive leadership.  The ADE provides infrastructure, operations and sustainment of the Navy MPT&E Authoritative Data Warehouse(ADW), enterprise service bus, and web support services. 
The capabilities delivered by this funding include:
     (1) Completed "golden record" expansion increments
          - Data quality
          - Governance
          - Security
          - Data standardization
     (2) Increased capabilities for MPT&E supply chain & business operations
          - Data discovery
          - Advanced visualization tools
          - Predictive analytics
     (3) Enhanced architecture to support unstructured data and "big data" analytics
     (4) Improved support for future identity management & access for mobile device capability


RISK MANAGEMENT INFORMATION (RMI)
The RMI program is a consolidation of DON risk management requirements into a single Program of Record (POR) to provide modern safety reporting and management capabilities for both active and reserve Navy and Marine Corps commands. RMI enables agile responses to business rule changes, automation of routine actions, improved data integrity, and facilitates self-service for organizations and individuals.

RMI is being developed in three increments of capabilities: Streamlined Incident Reporting (SIR), Safety Program Management (SPM), and Analysis & Dissemination (A&D).  A fourth requirement, Portal  integration, will be accomplished as part of the development of the three RMI increments since each will be built on the same Commercial Off The Shelf (COTS) platform.  Each of these capabilities will be acquired as individual Abbreviated Acquisition Programs using an incremental development approach for reengineered business processes, while consolidating five legacy systems Web-Enabled Safety System (WESS), Enterprise Safety Application Management Systems (ESAMS), Portsmouth Occupational Accident and Illness Reporting System (POAIRS), Medical Mishap and Compensation (MMAC), and Injury Tracker (INJTRK). 

3167 JOINT TECHNICAL DATA INTEGRATION (JTDI)

JOINT TECHNICAL DATA INTEGRATION (JTDI)
Joint Technical Data Integration (JTDI) Program - JTDI funding supports the evaluation, testing and integration to develop a JTDI Government Off-The-Shelf (GOTS) solution for installation on Carrier and Amphibious Assault class ships and at other globally deployed Navy/Marine Corp aviation activities.  JTDI is a digital technical data access, delivery and local Organizational & Intermediate level library management toolset.  It improves accuracy and timeliness of technical manual and other technical data delivery and minimizes the Fleet's library management burden. JTDI reduces maintenance work hours with a savings Return on Investment of 2.5:1. JTDI also provides deployed maintenance personnel with 24x7 collaborative reach-back/tele-maintenance capabilities so that Fleet Support Teams/Engineering Technical Services can remotely diagnose problems and assist with repairs, and provides for process efficiencies to support ongoing Aviation Fleet Technical Representative reductions.

MARINE AVIATION LOGISTICS ENTERPRISE INFORMATION TECHNOLOGY (MAL-EIT)
Increased funding to accelerate the deployment of MAL-EIT 3.0 to meet the new deadline of FOC in FY19 as well as begin development of MAL-EIT 3.1.  
Funding supports the evaluation, development, testing and integration of software and hardware solutions across all US Marine Corps Aviation activities to be used in the planning and execution of geographically distributed, expeditionary Aviation Logistics (AVLOG) chains in support of deployed USMC Air Combat Element operations.  The Marine Aviation Logistics Enterprise Information Technology (MAL-EIT) Program is one of four programs contained within the Marine Aviation Logistics Support Program (MALSP) modernization program known as MALSP II.  Legacy MALSP is nearly 25 years old and grossly inadequate in IT capability to meet the informational, planning, and C2 needs of a dynamic, geographically distributed nodal AVLOG system.  MAL-EIT is a Defense Business System Abbreviated Acquisition Program that will develop and deliver the required IT capability necessary to eliminate the IT related gaps existing in the legacy MALSP.

3185 JOINT AIR LOGISTIC INFORMATION SYSTEM (JALIS)

JALIS is an operational scheduling and aircraft management system that facilitates real-time data analysis.  JALIS is a critical element in the management of DoD air logistics assets.  JALIS allows:

     (1) DoD Service Personnel to submit airlift requirements for DoD Personnel and cargo
     (2) Air Logistics Flying Units to communicate their aircraft availability in a real-time graphic display
     (3) Designated Scheduling Organizations to compare airlift requirements with available aircraft
     (4) Designated Scheduling Organizations to create mission assignments

JALIS informs applicable users of mission details and modifications by using a combination of system displays and email updates.  JALIS is geographically distributed and has a user base in excess of 4,000 members.  JALIS facilitates the movement of thousands of DoD Personnel and tons of cargo annually in support of the following:

     (1) Navy Unique Fleet Essential Airlift
     (2) Army's Operational Support Airlift Agency (OSAA)
     (3) United States Transportation Command (USTRANSCOM)
     (4) United States Marine Corps (USMC)

3432 NMMES-TR

The NMMES-TR is an Information Technology (IT) acquisition program that will provide a sustainable enterprise IT solution leveraging Commercial, Off-The-Shelf (COTS) technology and business processes for shore maritime maintenance. Unlike the uniquely custom designed status quo toolset, the NMMES-TR solution will not implement extensive product customization to match the current maintenance business processes; but rather, maintenance business processes will be modified to match the software solution, thereby adopting industry best practices. Accordingly, the solution will be more flexible to the BPR process, and more agile to capitalize on efficiency improvement opportunities and innovations. This will facilitate alignment with the Optimized Fleet Response Plan (OFRP) by assisting the maintenance activities with accomplishing assigned tasks as planned in order that submarines, aircraft carriers, and surface ships can properly train and deploy on schedule. NMMES-TR will also provide a modern solution that will be more effective and efficient in combating cybersecurity threats, and capable of continuous monitoring.

The NMMES-TR initiative has been a pre-acquisition Defense Business System (DBS) effort for the past three years funded through Line Item 0605013N, Project Number 2904. In April 2017, the Department approved the NMMES-TR initiative to commence as an acquisition program, resulting in the establishment of a new Project Number 3432 beginning in FY19.


9406 MAINTENANCE DATA WAREHOUSE

FY2020 funding request for RDTEN Project 9406 was reduced by $0.398 million due to availability of prior year funds.

Maintenance Data Warehouse funds the Naval Aviation Enterprise (NAE) Sustainment Vision (SV) 2020 digital transformation which is a critical component of improving readiness. It will be executed in a fully agile manner providing continuous fleet readiness improvements across the FYDP. The initial SV 2020 configuration will be supported with an agile Minimal Viable Product (MVP) as the foundation for continuous capability introduction. The Aviation Logistics Environment (ALE) will provide the seamless environment to support the integration of the other capabilities developed in Maintenance Data Warehouse. 


Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE) program is the next generation data warehouse containing over 30 years of aircraft maintenance, flight, components, and usage data. Through the use of web-based, commercial off the shelf software for data load, analysis, query, and reporting tools, the user has the capabilities to effectively obtain readiness data in a near real-time environment, as well as providing historical data for long range planning, trend and records analysis, records reconstruction, and compliance with technical directives. DECKPLATE supports the mission of the warfighter who requires a single source of near real-time aviation data in which to base critical readiness decisions. DECKPLATE collects data from authoritative sources, such as the fleet maintenance systems, into a data warehouse. Because the warfighter only needs to access one database, the time consuming task of collecting various pieces of data from various sources will be reduced and ultimately eliminated. This also accomplishes a reduction in legacy systems mandated by Office of the Chief of Naval Operations. DECKPLATE manages total inventory for two major categories of assets, Aircraft (General Equipment) and Engine/Propulsion Systems/Modules (EPSMs) (Operating Materials & Supply). DECKPLATE is comprised of the transactional Aircraft Inventory and Readiness Reporting (DECK-AIRRS) and the Engine Transaction Reporting (DECK-ETR) subsystems which provide the complete lifecycle for aircraft and Engine/ Propulsion System/Modules (EPSMs). DECKPLATE has been identified as a level 1 financial feeder system due to the value of the aircraft and EPSM's managed in the system, and continues to respond to audit compliance and Cyber Security mandates. DECKPLATE is a core feeder system to numerous NAVAIR efforts.

Condition Based Maintenance Plus (CBM+) solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven, decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ initiative increases readiness through streamlined maintenance processes which provide the sustainment base with timely, actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage. 

The Aviation Logistics Environment (ALE) program is the Naval Aviation Information Technology (IT) solution to deliver full lifecycle weapon system logistics and maintenance capabilities to the functional Naval Aviation Support Process (NASP).  ALE will provide a seamless digital environment that will improve readiness and provide for reduced system development, testing, deployment, and sustainment costs, as well as reduced cyber risk due to lower number of IT systems and ability to address capability gaps via an integrated technology schedule.   It will deliver these capabilities via a net centric, shared data environment that supports shore based, afloat, and expeditionary operations.  The ALE integrates IT services plane-side and interfaces with infrastructure systems where necessary. ALE is a global logistics enterprise solution and a part of the total enterprise solution architecture. ALE is designed to structure IT services with the ability to connect with other parts of the enterprise solution set, thus enabling an interoperable end-to-end business process. ALE consolidates Naval Aviation data into an integrated data environment for high level analysis. ALE will integrate, organize, and develop an underlying infrastructure and analytical capacity across the NASP in order to generate a holistic timely picture of readiness and condition for all T/M/S. ALE will be providing modern Product Lifecycle Management (PLM), Decision Support (Predictive Analytics), Planeside Interfacing, and the Enterprise Infrastructure to support the NAE. The ALE program is a "system of systems" that will provide a common, integrated data environment that will enable NAE Vision 2020 data transparency across the Naval Aviation Enterprise; end-to-end process view to enable both consuming and providing on-demand information to stakeholders; a capability to view "digital twins" of all T/M/S for both allowable and as- configured states; a consolidation of aging, near-end-of-life systems and applications to modern technology and cost efficient support infrastructures; consistent and accurate weapons systems technical and Computer Aided Design (CAD) engineering documentation to support additive manufacturing capabilities; standardized metrics, algorithms, and business analysis tools; an architecture that enables migration to the cloud; and alignment to Information Assurance (IA) and Cybersecurity standards, and Risk Management Framework (RMF) compliance.  

Vector (formally Integrated Logistics Management System (ILSMS)) supports the development of a common logistics analytical application which uses a disciplined approach to Business Intelligence (BI) architecture by combining products, data, technology and methods aimed at key Naval Aviation Enterprise (NAE) business processes. Vector provides a single view of the data to focus on aircraft readiness, maintenance, supply, cost, and man-hours. Vector provides naval aviation with a common view of approved key performance metrics and the capability to perform multi-system analysis of Ready for Tasking (RFT)/Ready Basic Aircraft (RBA) Gap drivers, 'Top-Down' aircraft systems analysis down to the component level. Vector identifies system performance trends early to mitigate future readiness and cost impacts to the fleet. 

-	Dynamic Scheduling optimizes aircraft (BuNo specific), engine and component maintenance through task sequencing based on reliability and failure data, and asset utilization vice calendar directed maintenance. Dynamic Scheduling will have insight to demand across the NAE and can affect maintenance across all levels of maintenance. Dynamic Scheduling IT system capability will interface with authoritative source systems providing and consuming operational demand, man power, training, supply and others. Near term Dynamic Scheduling capability is planned for NALCOMIS OOMA and future state DS capability is planned for NAMS implementation. Both material and non-material changes implemented along with the DS IT system will provide capability that overcomes the challenges faced by the as-is state to include: Advanced scheduling capabilities interfaced with current future MRO system to enable system assisted scheduling, optimization and opportunistic maintenance.
-	Insight and the ability to collaborate and affect schedules across all levels of maintenance and MRO systems.
-	Capture and analysis of RCM mitigations strategies with the ability to quickly implement changes to maintenance tasks and periodicities.
-	The ability to package Technical Manuals for serial number specific, scheduled event tasks at the point of maintenance.
-	The ability to provide additional point of maintenance technical data and support to enable the maintainer of the future.

Optimized Scheduled Maintenance and Dynamic Scheduling IT system capabilities will contribute to the reduction of MMHs and increase in operational availability objectives by positively affecting the efficiency of maintenance at the O, I & D-Levels of maintenance across the NAE. Future state OSM IT system capability may be provided by the Aviation Logistics Environment (ALE)/Product Lifecycle Management (PLM) solutions. Dynamic Scheduling IT capability is schedule to be developed as an interface to NALCOMIS OOMA in FY 19 timeframe.  Future state version of Dynamic Scheduling IT capability will interoperate with Naval Aviation Maintenance System (NAMS) and other future state system such as Naval Data Repository (NDR), ALE/PLM, and Navy Depot Management System (NDMS).
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                                         268.567
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                                         242.110
                                         384.162
                                         384.162
                                    
                                     
                                         -32.590
                                         -26.457
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                                             -36.457
                                        
                                         
                                             10.000
                                        
                                         
                                             -4.321
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     8.538
                                                     8.538
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.002
                                                     0.000
                                                     -0.076
                                                     -0.076
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -42.771
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     14.500
                                                
                                            
                                        
                                    
                                     The FY2020 funding request for PE0605013N / Information Technology Development was reduced by $13.149 million to account for the availability of prior year execution balances.


Technical: Not applicable.

Schedule:
Project 3167 - In order to comply with Federal and DoD data center consolidation and virtualization requirements, JTDI top-tier was transitioned from Army Redstone Arsenal (RSA) and is now hosted at Defense Information Systems Agency (DISA) Defense Enterprise Computing Center (DECC) in Mechanicsburg, PA.  The annual release cycle typically used by the JTDI program was insufficient to deal with the technical and programmatic complexity required to move JTDI top-tier operations from RSA to DISA DECC.  A transitional baseline release (JTDI Version 2.0.5.0) requiring a longer system development cycle was needed to integrate JTDI into the DISA computing environment, make adjustments to contracts, and negotiate service level agreement, terms and conditions, and pricing arrangements with DISA.

Project 3432 - The program office conducted a review of the schedule in response to the 19 month schedule risk identified by NCCA during the Gate 4 Cost Review Board (CRB) and formalized in  the approved Component Cost Position (CCP) dated 12 Apr 2018.  After careful review of the scheduled activities, the timeline for Increment 1 and the total program were increased by a combined total of 14 months to mitigate the stated risk.

Project 9406 - Due to a FY19 Congressional Mark VECTOR and Dynamic Scheduling schedules have been pushed 12 months.  

Funding: Changes addressed within individual projects.
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                                         AAUSN IT
                                         
                                             61.225
                                             14.017
                                             24.491
                                             53.248
                                             53.248
                                             47.146
                                             34.133
                                             1.716
                                             1.735
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             DON/AA IT Modernization (formerly AA USN IT)

SYSTEM MODERNIZATION & ANALYTICAL TOOLS: The Secretariat Automated Resources Management Information System (SARMIS) is a financial tool used by the Secretariat to formulate, execute, and report changes to organizational resources. DON/AA employs this system to support financial and resource decisions for all Secretariat activities. SARMIS produces budget materials and analysis, as well as generating allocation data. In addition, SARMIS contains organizational manpower data that assists our leaders in making necessary personnel decisions for the Secretariat. The SARMIS application is currently operating on a severely outdated and underperforming platform. This results in additional administrative overhead, error corrections, and development fixes to maintain current operations. This RDTEN funding is used to upgrade this critical software capability to a new platform, comply with mandatory DOD cyber security requirements, and develop new reporting and integration capabilities.

ASN(M&RA) IT System Modernization for BCNR:
The CAPS-II, CRSC, and BCNR programs are used by the Navy Clemency and Parole Board (NCPB), the Combat Related Special Compensation Board (CRSC), and the Board of Corrections of Naval Records (BCNR) to process and adjudicate approximately 17,200 cases per year. The current system defects have resulted in additional man-hours and reduced reporting functionality. This has created a longer manual process and hinders adequate statistical data from being retrieved. As a result, congressional inquiries take longer to satisfy and accuracy cannot be guaranteed. RDTEN funding will be used to redevelop systems for the CAPS-II, CRSC, and BCNR in order to meet reporting requirements, enhance system capabilities, and gain compliance with current IT standards.
DON TRACKER  

Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER - formerly known as Enterprise Records and Task Management (ERTM)) is a single, auditable, compliant Records and Task Management process, implemented uniformly across all DON Divisions and Commands, and administered by DON/AA, to enable efficient and effective execution of Records Management (RM) and Task Management (TM) policy in compliance with statute.
  

ELECTRONIC PROCUREMENT SYSTEM (ePS)

The increase from FY19 to FY20 supports completion of the Limited Deployment (LD) phase of the ePS program in addition to software hosting, gap closure and Release 1 deployment activities.  Efforts associated with completion of LD include software configuration, software installation, and test and evaluation.  Efforts associated with gap closure and Release 1 include software configuration, software installation, and data migration.

The electronic Procurement System (ePS) is the Department of the Navy's (DON) End-to-End (E2E) Contract Writing System (CWS).  It will provide the Navy and Marine Corps contracting community with a full contract writing management capability and facilitate integration with federally mandated systems, DON financial systems, and industry.  The ePS will utilize Department of Defense (DoD) standards and support auditability.  The ePS will address existing CWS challenges including outdated architecture, limited capabilities, scalability concerns, and existing legacy systems.

Full deployment of the ePS ensures compliance of the DON's contracting abilities with the following legislative mandates: the writing and management of all contracts must now occur in congressionally approved computer systems (Section 862 of the National Defense Authorization Act (NDAA) of 2013); the central management and oversight of all DoD business (10 U.S. Code (U.S.C.)  Section 2222); and all contracting actions must be fully auditable and traceable (Section 1003 of the NDAA 2010 & Office of the Secretary of Defense (OSD) Financial Improvement and Audit Readiness (FIAR) Guidance).   

The ePS will use DoD data exchange capabilities (e.g.; Procurement Data Standard (PDS) and Purchase Request Data Standard (PRDS)) in order to achieve standardized data interoperability with external systems.  The Navy Enterprise Service Bus (NESB) serves as the hub to relay procurement data to various finance and other systems of record, such as Navy Enterprise Resource Planning (Navy ERP), Standard Accounting & Reporting System (STARS) and Standard Accounting Budgeting & Reporting System (SABRS). 

The result of successful ePS implementation will be a contracting workforce that issues accurate and timely contracts in a standard format that comply with all DoD/Federal laws, regulations, and policies.


NMCI ENTERPRISE SERVICE TOOLS(NEST)

The decrease of $2.286M from FY19 to FY20 is due to fewer developmental efforts. In FY20 the RDTEN funding will be used to address minor requirements after the NGEN-R award; and any changes in DOD/DON procurement policies and mandates.

The NMCI Enterprise Service Tools (NEST) is the NMCI IT service management system that supports the Navy IT service lifecycle business workflow. NEST includes, the NMCI Enterprise Tool (NET) and the Requirements to Award Process Tool (RAPT), which enables and manages the business workflow. NET is a custom NET application that has been built and maintained by the DON to support ordering of IT services. RAPT manages the requirements approval process and stores supporting documentation for previously un-priced line items. RAPT provides NET with relevant identification information for the new orderable solution, which supports the creation of orderable services.  NEST serves as the single point of entry for lifecycle management of IT services on the NMCI network.
                                             
                                                 
                                                     Modernization - Secretariat
                                                     The Secretariat has numerous requirements to modernize its financial management system and portal applications.  SARMIS will be updated from older technologies to include new FIAR and web based requirements.  These upgrades are necessary to continue functionality of the system and ensures timely, accurate and efficient operation of the Secretariat's mission.
                                                     
                                                         
                                                             0.676
                                                             0
                                                             Continue with FY2017 modernization and design effort.
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             Complete modernization effort.
                                                        
                                                         
                                                             0.350
                                                             0
                                                        
                                                         
                                                             0.350
                                                             0
                                                             Continue modernization effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 decrease is due to RDTEN funding realignment to OMN
in order to support the sustainment efforts which will begin during FY 2020.
                                                    
                                                
                                                 
                                                     SECNAV Projects (BCNR, CORD, Other) IT System Moderization
                                                     CORB's eCase IT system replaces out-of-date systems and furthers CORB's digitization effort.

The CAPS-II, CRSC, and BCNR programs are used by the Navy Clemency and Parole Board (NCPB), the Combat Related Special Compensation Board (CRSC), and the Board of Corrections of Naval Records (BCNR) to process and adjudicate approximately 17,200 cases per year. The current system defects have resulted in additional man-hours and reduced reporting functionality. This has created a longer manual process and hinders adequate statistical data from being retrieved. As a result, congressional inquiries take longer to satisfy and accuracy cannot be guaranteed.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             No funding planned for FY 2018.
                                                        
                                                    
                                                     
                                                         
                                                             1.058
                                                             0
                                                             RDTEN funding will be used to redevelop systems for the CAPS-II, CRSC, and BCNR in order to meet reporting requirements, enhance system capabilities, and gain compliance with current IT standards.
                                                        
                                                         
                                                             0.350
                                                             0
                                                        
                                                         
                                                             0.350
                                                             0
                                                             RDTEN funding will be used continue to redevelop systems for the CAPS-II, CRSC, and BCNR in order to meet reporting requirements, enhance system capabilities, and gain compliance with current IT standards.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 funding decrease is due to RDTEN funding being realigned to OMN in order to support the sustainment efforts which will begin during FY 2020.
                                                    
                                                
                                                 
                                                     Department of the Navy Tasking, Records and Consolidated Knowledge Enterprise Repository (DON TRACKER)
                                                     The DON TRACKER will streamline DON's electronic records and task management processes under a consolidated enterprise solution and will enable the DON to capture unstructured and structured electronic records, seamlessly manage tasking across and within all commands, ensure uniform metadata of content, provide workflow-enabled reporting, and aid in compliance with all applicable laws, policies, and regulations.  In addition, this will eliminate duplicative capabilities and result in cost-saving opportunities and efficiencies.  The DON TRACKER solution will be extended to all authorized, shore and afloat-based users across the DON enterprise, including the Continental United States (CONUS) and Outside the Continental United States (OCONUS) communities.
                                                     
                                                         
                                                             0.448
                                                             0
                                                             1. Conduct Production Readiness Review for DON TRACKER v1.4
2. Begin Deployment
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Electronic Procurement System (ePS)
                                                     Funding required for the Electronic Procurement System (ePS) to provide support for source selection,
configuration, integration, testing, training, deployment and implementation of the system.
                                                     
                                                         
                                                             7.879
                                                             0
                                                             - Completed Navy Enterprise Service Bus (NESB) data mapping efforts required for ePS Limited Deployment, including sending committed Purchase Requisition (PR) data from additional financial systems (Navy ERP, Integrated Management/Processing System (IMPS), PR Builder, and Standard Accounting, Budgeting and Reporting System (SABRS)) to ePS; and sending award data from ePS to Navy financial systems (Navy ERP, IMPS and SABRS).
- Signed Memorandums of Agreement (MOA) between ePS and interfacing financial systems.
- Drafted new and updated documentation for Authority to Proceed (ATP): Acquisition Strategy / Acquisition Plan (AS/AP), Acquisition Program Baseline (APB), Acquisition Decision Memorandum (ADB), the Capabilities Support Plan (CSP), the Clinger-Cohen Act Compliance (CCA), the Component Cost Position (CCP), the Cost Analysis Requirements Description (CARD), the Program Protection Plan (PPP) and Cybersecurity  Strategy (CS), the Economic Analysis (EA), the Information Support Plan (ISP), the Systems Engineering Plan (SEP), and the Test and Evaluation Plan (TEMP).
- Updated the Systems Requirements Specification (SRS)
- Held discussions with Navy Cloud Brokers
- Completed system engineering efforts to include interface documentation coordination and development, refinement and elaboration of architectural artifacts.
                                                        
                                                    
                                                     
                                                         
                                                             18.753
                                                             0
                                                             - Award the contract to the vendor selected by the Source Selection Authority to begin Limited Deployment.  Limited     deployment will span across one full command and three small sites and will include 310 critical users (contracting and grants professionals) and 620 non-critical users (small business, financial, legal, etc.).  (Non-critical users do not have full access to the system.) Limited deployment will encompass: 
     o	Data migration from four systems to one across five databases and five servers
     o	Interface development and testing for four systems (PR Builder, Standard Accounting Budgeting System (SABRS), Navy ERP, and Integrated Management Processing System (IMPS))
     o	Systems configuration and gap closure to ensure all DON contracting requirements for ePS system are met and a commercially viable solution is provided
     o	Systems engineering
     o	Enterprise architecture support
     o	Quality assurance
     o	Development of training material 
     o	Over-the-shoulder support as part of implementation
- Continue data cleansing and logistics analysis in preparation for data migration from legacy systems into the new ePS solution to reduce the risk of data migration errors.
- Software/cloud hosting (Dev/Test environments)
- Continue Project Management efforts including implementation preparation, scheduling, configuration management, data management, test and evaluation and updating required documentation for Authority to Proceed (ATP) decision.
-Complete LD user migration of contract data from legacy SPS databases to ePS 
-Complete the Build Technical Review (BTR) for Limited Deployment
-Complete Interim Authority to Test (IATT) of the CWS application within a level 5 cloud hosting environment.
                                                        
                                                         
                                                             50.554
                                                             0
                                                        
                                                         
                                                             50.554
                                                             0
                                                             Complete Limited Deployment to 310 critical users and 620 non-critical users which will encompass:
o	Complete Mocks and Cutover for Navy-ERP, PR Builder, SABRS and IMPS 
o	Complete cybersecurity testing to achieve authority to operate (ATO)
o	Complete integration testing, user acceptance test, operational assessment, operational test readiness review  and Initial Operational Test and Evaluation (IOT&E)
o	Complete production readiness review for limited deployment
o	Complete user training and begin over-the-shoulder support for limited deployment users
o	Complete functional configuration audit (FCA)

Release 1 deployment and gap closure to 3644 critical users and 7658 non-critical users which will entail:

o	Complete data cleansing and begin data migration from NAVSEA, NAVAIR, SPAWAR, ONR, SSP, MSC and USMC Legacy    SPS and Seaport databases 
o	Initial gap closure focusing on HCA specific requirements needed for IT services, Grants, Shipbuilding, and SEAPORT.
o	Interface development and testing for seven systems (MSC-FMS, SYMIS MAT F, MAT MF COST, DIFMS, NEST, STARS-HCM, STARS-FL)
o	Complete Build Technical Review and Fielding Technical review in support of Release 1
o	Begin integrated testing in support of release 1
o	Begin Mock testing MSC-FMS, SYMIS MAT F, MAT MF COST, DIFMS, NEST, STARS-HCM, STARS-FL 
o	Develop updated training based on initial user training
o	Begin user training for release 1
-	Data Migration Preparation for Release 2
o	Complete data profiling in preparation for data cleansing for NAVSUP and NAVFAC
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 funding increase of $31.8M is driven by a significant increase in the ePS user community via Limited Deployment (LD), Release 1 (R1), and Release 2 (R2) activities.  LD began in FY19 and only incorporated 1 full command and 3 small sites for a total of 310 critical users, with 3 financial interfaces.  Release 1 will incorporate 7 full commands  including 42 sites) for a total of 3,644 critical users.  R1 also begins to incorporate Navy specific requirements into the gap closure, software configuration, and testing activities, and includes the development and testing of 6 additional financial interfaces.   FY20 includes LD, the majority of R1 activities, and initial data migration planning activities for R2, which is a significantly larger effort.
                                                    
                                                
                                                 
                                                     NMCI Enterprise Service Tools (NEST)
                                                     The NMCI Enterprise Service Tools (NEST) is the NMCI IT service management system that supports the Navy IT service lifecycle business workflow. NEST includes, the NMCI Enterprise Tool (NET) and the Requirements to Award Process Tool (RAPT), which enables and manages the business workflow. NET is a custom NET application that has been built and maintained by the DON to support ordering of IT services. RAPT manages the requirements approval process and stores supporting documentation for previously un-priced line items. RAPT provides NET with relevant identification information for the new orderable solution, which supports the creation of orderable services.  NEST serves as the single point of entry for lifecycle management of IT services on the NMCI network.
                                                     
                                                         
                                                             5.014
                                                             0
                                                             -  NET Release 3 (R3) Efforts:   R3.1A:  Executed an urgent client request to incorporate key ESL contract restrictions in NET, in addition to the high priority Change Request. This release was successfully deployed in Q2FY18.  R3.2: Successfully developed, tested, and deployed Service Delivery functionality, enabling users to create and submit delivery requests for services and accounts in a multi-vendor, multi-contract (MVMC) environment for the NGEN-R contract in Q3FY18.  R3.2A: Deployed new Self-Service Module (SSM) interface into NET and converted 216 reports from Logi Ad-Hoc to Logi SSM for users to maintain access to customized reports upon Logi conversion in FY19 as required by the vendor (Logi). This effort required communicating with the CTR community, analysis all ad-hoc reports currently in Production, and converting/incorporating all reports into the enhanced reporting module.
-  NET Receiving Reports/NGEN Extension Impacts: Conducted analysis of upcoming requirements related to the NGEN extension contract and NGEN-R contract(s), including review of previously implemented functionality that may be impacted via the extension contracts and related CLIN mappings. This effort included gathering Receiving Report requirements from preliminary stakeholder sessions to prepare for upcoming functionality required for NGEN-R. This is a planned release for FY19.
-  RAPT Releases:  
  o  Documented and incorporated the ONE-Net Engineering Request for comment (RFC) process into NEST, enabling the ONE-Net Pilot within RAPT to integrate OCONUS requirements processing and ordering and utilize the existing NMCI RAPT Tool.  This release was deployed in Q2FY18.  
  o  Successfully developed, tested, and deployed the following activities:  RAPT Archives, ONE-Net SI RFC workflow, and other high-priority requirements to support a MVMC environment; and Service Area alignment of RAPT requests to provide executive-level data for Enterprise Reporting. This was a release identified later in FY18 to meet an emerging PMW 205 requirement to map all requests to PMW 205 Service Areas.  
  o  RAPT R4.0: In July 2018, began conversion of RAPT to Appian (COTS tool) for MVMC in NGEN-R.  As of Q4FY18, completed development and engineering (5 of 10) in preparation for a Q2FY19 deployment. 
-  Business Financial Management (BFM) Module Release R1.0 and R1.1: 
  o  Created customized MS Access-based solution for BFM Team. This is a Program Office Initiative that was identified later in FY18 to provide reporting and planning capabilities for leadership across PMW 205 projects and priorities. 
  o  Supported two releases and corresponding demos to support the BFM Team designing, testing, and implementing a streamlined financial spend plan tracking and planning tool. Based on frequent demos, our team worked efficiently to incorporate additional requirements requested throughout the releases. R1.0 went live on 7/6 and R1.1 went live on 9/15.  Thes releases included financial reports, minor change requests from Release 1.0, and provided traceability of obligation changes. 
-  Enterprise Reporting R1.0: Followed SDLC process to develop, test, and successfully deploy first NEST Enterprise Reporting application (Release 1.0 - PLC Dashboards and Self-Service Module) as a module in NEST Common Launch on 8/10 to allow PMW 205 leadership to gather project lifecycle insights for NGEN's financial, resource, and stakeholder driven executive decision making.
                                                        
                                                    
                                                     
                                                         
                                                             4.280
                                                             0
                                                             -  BFM 2.0 - Appian Conversion: Develop current BFM tool in COTS and develop enhancements to enable future enterprise level planning for PMW 205
-  NEST Cloud Re-hosting: Continue and complete migration of NEST from current AHF hosting facility to AWS Cloud in support of NGEN-R Requirements
-  Initial Deployment of MuleSoft: Standardize NEST communication with vendors and external systems; enable enterprise use across program office applications
-NET: Task Order Interface(s): Establish interface for transmission of NGEN-R task order data to government financial systems
-  NET: DODAAC/UIC Reconciliation: Redefine the UIC creation process to meet government requirements under NGEN-R
-  RAPT R4.0: Appian Conversion: Complete RAPT release to accommodate rapid workflow changes & enhance security through permission based access with a dynamic COTS solution 
-  Complete NET Receiving Reports/NGEN Extension Impacts release: Enable users to review and dispute service billing data prior to the vendor submitting that data as an invoice and Prepare, plan, and integrate solutions to be compatible under new multi-vendor, multi-contract awards
-  Enterprise Reporting (ER) 2.0: Addition of new enterprise-level dashboards based on program office priorities
-  RAPT: NGEN-R CLIN Structure: Require a RAPT release once SMIT is finalized to update RAPT request categories and CLIN structure in accordance with finalized PWS language
-  Implementation of XML firewall security to support account creation in accordance with NETWARCOM guidance
                                                        
                                                         
                                                             1.994
                                                             0
                                                        
                                                         
                                                             1.994
                                                             0
                                                             In FY20, tasks will be centered on Service Management, Integration and Transport (SMIT) integration, NEST Graphical User Interface (GUI) updates, address any additional requirements after the NGEN-R award, and any changes in DOD/DON procurement policies and mandates. Support will also include identifying and implementation of required interfaces for NGEN-R Federal Procurement Data System - Next Generation(FPDS-NG), ESLs, SMIT Vendor Tools, ERP, etc.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $2.286M from FY19 to FY20 is due to fewer developmental efforts. All NGEN-R readiness developmental requirements will be met and the focus will be providing continuity of IT service lifecycle management processes during the transition from the NGEN contract to NGEN-R contract(s). In FY20 the RDTEN funding will be used to address required changes resulting from the NGEN-R award and any changes in DOD/DON procurement policies and mandates.
                                                    
                                                
                                            
                                             
                                                 
                                                     8106
                                                     Command Support Equipment
                                                     
                                                         3.658
                                                         2.701
                                                         6.323
                                                         6.323
                                                         6.733
                                                         1.617
                                                         2.283
                                                         2.082
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The NMCI Acquisition strategy aims to shift the DON to a multi-vendor, multi-contract environment that aims to provide government-owned IT service lifecycle management. The NEST tools are currently being updated to incorporate enhancements that will enable to new environment.
MODERNIZATION - Contract will be awarded under a competitive, all source, RFP.  NO ACAT

The selected contractor must have knowledge of the existing information systems pertinent to the task.  They must also have the corporate experience and a staff of knowledgeable personnel to provide the required services.  The task will be monitored by the Contracting Officer Representative (COR), who reviews technical data submissions, system deliverables, and invoices to ensure acceptable contractor performance and scheduled deliveries.

CORB IT System Modernization: 

Contract will be awarded under a competitive, all source, RFP.  NO ACAT

DON TRACKER
As a general rule, IT development programs use an agile software development methodology therefore milestones, tasks and phases are often conducted in parallel vice sequentially.

This planned acquisition will be a Cost-Plus-Fixed-Fee (CPFF) single award Indefinite Delivery Indefinite Quantity (IDIQ) contract to a selected Vendor in support of sustainment, software development, legacy data transfer, and additional fielding of the DON TRACKER application.

ELECTRONIC PROCUREMENT SYSTEM (ePS)
The ePS program intends to award a 10-year hybrid contract to a single System Integrator (SI).  The SI (Prime) will provide required software licenses and required activities for program management, maintenance, systems engineering, design and interface development, testing, deployment, training, and support documentation.  This includes all efforts through Full Deployment (FD) and continued sustainment support during the 10-year period of performance.  

The ePS will leverage Commercial Off-the-Shelf (COTS) products and capabilities, and is anticipated to consist of three components to achieve full end-to-end capability: 1) a COTS Contract Writing System (CWS) solution; 2) a COTS middleware interfacing capability, known as an Enterprise Service Bus (ESB); and 3) Gap-closure methodologies (e.g.; Business Process Management (BPM) tools, Business Process Re-Engineering (BPR), COTS updates, or a secondary COTS solution).
                                             Program cost, schedule and performance are measured using a systematic approach with approved programs and methods.  The results of these measurements are presented to DON/AA management through a governance review board process on a regular basis to determine program effectiveness and to provide new direction as needed to ensure the efficient use of
resources.  To monitor and manage the execution of projects in addition to other IT investments, management and governance boards review metrics and key performance indicators that are outlined in various plans.  Some of the plans that expound on the data captured to attribute to performance measures include: Project Management Plan, Risk Mitigation Plan, Communication Plan, Procurement Plan, and a Certification & Accreditation Plan. 
Other specific performance measurements include:
1. Actual versus planned project scope
2. Actual versus planned time schedule
3. Actual versus planned costs
4. Actual versus planned risks and the mitigation of those risks


BCNR IT System Modernization specific performance measurements include Navy Clemency and Parole Board (NCPB) and the Combat Related Special Compensation Board (CRSC) which process 17,200 cases per year.
ELECTRONIC PROCUREMENT SYSTEM (ePS):
Reliability: 
(Threshold) Mean Time Between Failure (MTBF) >= 720 Hours (Hrs)
(Objective) Mean Time Between Failure (MTBF) >= 1080 Hrs

Operational Availability:
(Threshold) = 96% Including Scheduled Downtime
(Objective) = 99.5% Discounting Scheduled Downtime

Maintainability:
(Threshold) Mean Time to Repair (MTTR) <= 6.7 Hrs
(Objective) Mean Time to Repair (MTTR) <= 2.7 Hrs
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase from FY19 to FY20 supports the continuation of deployments from Limited Deployment (LD) to Release 1 (R1). This includes an increase in the critical user count from 310 users to 3,644 critical users, and an additional 7 interfaces.  During FY20, the program will complete Limited Deployment activities such as user training and data migration, and will begin the majority of Release 1 activities including interface development, gap closure activities, integration, testing, data cleansing.  Additional Release 2 (R2) data profiling activities will also begin in FY20.  Moving from LD to R1 is a significant increase in effort.
                                                     
                                                         
                                                             Software Development (Modernization)
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                                                             FP
                                                             CACI
                                                             Chantilly, VA
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                                                                     0.000
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                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support (DONCJIS)
                                                             SS
                                                             T&M
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                                                             C
                                                             FP
                                                             NSA
                                                             Various
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             SYSTEM Moderization
                                                             WR
                                                             SPAWAYSYSCEN ATLANTIC
                                                             CHARLESTON, SC
                                                             
                                                                 2.950
                                                                 
                                                                     0.676
                                                                     2017-10
                                                                
                                                                 
                                                                     0.400
                                                                     2018-10
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 4.376
                                                            
                                                        
                                                         
                                                             CORB SYSTEM Modernization
                                                             WR
                                                             SPAWASYSTEM
                                                             CHARLESTON, SC
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.058
                                                                     2018-10
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.408
                                                            
                                                        
                                                         
                                                             DON TRACKER Engineering
                                                             C
                                                             CPFF
                                                             Progeny
                                                             Manassas, VA
                                                             
                                                                 5.749
                                                                 
                                                                     0.448
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ePS Data Transition Strategy
                                                             Various
                                                             NAVSUP BSC
                                                             Mechanicsburg, PA
                                                             
                                                                 1.602
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.702
                                                            
                                                        
                                                         
                                                             ePS NESB Data Mapping
                                                             C
                                                             FP
                                                             BOOZ ALLEN
                                                             Tysons Corner, Va
                                                             
                                                                 6.700
                                                                 
                                                                     0.450
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.150
                                                            
                                                        
                                                         
                                                             NESB Configuration and Validation
                                                             C
                                                             FP
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 7.371
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.371
                                                            
                                                        
                                                         
                                                             Contract Writing System (ePS)
                                                             C
                                                             FP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.138
                                                                     2019-02
                                                                
                                                                 
                                                                     41.567
                                                                
                                                                 
                                                                     41.567
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NERP Interface Analysis (ePS)
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 1.409
                                                                 
                                                                     1.000
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.409
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Acquisition Documentation (ePS)
                                                             C
                                                             IDIQ
                                                             MAGA
                                                             Washington, DC
                                                             
                                                                 3.734
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.734
                                                            
                                                        
                                                         
                                                             Cost Analysis (ePS)
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 1.045
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                     2019-06
                                                                
                                                                 
                                                                     0.185
                                                                
                                                                 
                                                                     0.185
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.410
                                                            
                                                        
                                                         
                                                             Systems Engineering (ePS)
                                                             Various
                                                             SPAWAR
                                                             San Diego, CA/Charleston, SC
                                                             
                                                                 13.098
                                                                 
                                                                     1.468
                                                                     2018-09
                                                                
                                                                 
                                                                     3.084
                                                                     2019-09
                                                                
                                                                 
                                                                     3.114
                                                                
                                                                 
                                                                     3.114
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistics Analysis (ePS)
                                                             Various
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 1.431
                                                                 
                                                                     1.205
                                                                     2017-10
                                                                
                                                                 
                                                                     1.970
                                                                     2018-10
                                                                
                                                                 
                                                                     0.438
                                                                
                                                                 
                                                                     0.438
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Requirements Validation (ePS) - Small Business set aside
                                                             C
                                                             FFP
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 1.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Project Management/Implementation (ePS)
                                                             Various
                                                             Enterprise Horizion
                                                             San Francisco, CA
                                                             
                                                                 1.756
                                                                 
                                                                     1.780
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.536
                                                            
                                                        
                                                         
                                                             ePS Engineering Services - Small Business set aside
                                                             Various
                                                             Bowhead
                                                             Alexandria, VA
                                                             
                                                                 1.170
                                                                 
                                                                     1.482
                                                                     2018-06
                                                                
                                                                 
                                                                     0.268
                                                                     2019-07
                                                                
                                                                 
                                                                     0.353
                                                                
                                                                 
                                                                     0.353
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 3.273
                                                            
                                                        
                                                         
                                                             ePS Testing and Validation/ Architecture Tool
                                                             Various
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.050
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             System Engineering Support (NEST)
                                                             C
                                                             CPFF
                                                             Deloitte
                                                             Rosslyn, VA
                                                             
                                                                 0.000
                                                                 
                                                                     5.014
                                                                     2017-11
                                                                
                                                                 
                                                                     4.280
                                                                     2018-11
                                                                
                                                                 
                                                                     1.994
                                                                
                                                                 
                                                                     1.994
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             (ePS) Project Management/Implementation
                                                             C
                                                             CPFF
                                                             Chenega
                                                             Chesapeake, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.294
                                                                     2018-09
                                                                
                                                                 
                                                                     0.310
                                                                     2019-09
                                                                
                                                                 
                                                                     0.214
                                                                
                                                                 
                                                                     0.214
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.818
                                                            
                                                        
                                                         
                                                             Cloud Broker Services
                                                             TBD
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2019-03
                                                                
                                                                 
                                                                     2.900
                                                                
                                                                 
                                                                     2.900
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Testing Preparations (ePS)
                                                             C
                                                             FFP
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Software Hosting (ePS)
                                                             C
                                                             FP
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.815
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.815
                                                            
                                                        
                                                         
                                                             Testing (ePS)
                                                             C
                                                             FP
                                                             OPTEVFOR
                                                             NORFOLK,VA
                                                             
                                                                 0.280
                                                                 
                                                                     0.050
                                                                     2018-06
                                                                
                                                                 
                                                                     0.635
                                                                     2019-06
                                                                
                                                                 
                                                                     0.664
                                                                
                                                                 
                                                                     0.664
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Testing (ePS)
                                                             TBD
                                                             JITC
                                                             Ft. Huachuca, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.416
                                                                     2019-02
                                                                
                                                                 
                                                                     0.424
                                                                
                                                                 
                                                                     0.424
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.840
                                                            
                                                        
                                                         
                                                             Testing/Cyber
                                                             C
                                                             CPFF
                                                             Falconwood
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.652
                                                                     2019-05
                                                                
                                                                 
                                                                     0.695
                                                                
                                                                 
                                                                     0.695
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.347
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             ePS Program Support
                                                             C
                                                             FFP
                                                             PEO EIS
                                                             Arlington, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2901.L12
                                                     
                                                         
                                                             Technology Development (Modernization)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development & Demonstration (Modernization)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production & Deployment (Modernization)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Operations & Support (Modernization)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development (Secretariat)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Testing (Secretariat)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deployment  (Secretariat)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DON TRACKER Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DON TRACKER Enhancement Deployment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Navy Enterprise Service Bus (NESB) Data Mapping, Validation and Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Request for Proposal (RFP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Source Selection
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Award the ePS contract
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Conduct Limited Deployment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Deploy System Releases
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ePS / Conduct Susatinment of System
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NEST/DBS Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2903
                                         NAVAIR IT
                                         
                                             14.846
                                             10.643
                                             19.144
                                             19.311
                                             19.311
                                             8.094
                                             5.839
                                             2.267
                                             2.312
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Configuration Management System (CMS) - This program was originally identified as Joint Configuration Management Information System (JCMIS) to reflect the main software tool used for component tracking and Aircraft Configuration Management. However, as the available data sources from the fleet have expanded, the new name of CMS was chosen to better acknowledge the variety of information sources which are received, integrated, and compiled to give the most accurate component record data and aircraft configuration. CMS serves as the Program of Record (POR) to manage and control Navy and Marine Corps aviation component data reconstruction efforts.  CMS compiles record data via fleet documentation of component updates and captures this information via a centrally managed database within the current software tool, Joint Configuration Management Information System (JCMIS).  CMS efficiently manages product structure data, including complex interrelationships between assemblies and subassemblies, technical documentation and the parts that comprise the item. Accurate, complete and accessible configuration data is critical to the successful operations of DoD weapon systems or tracked assets.  Mission readiness and operational capabilities are enhanced by CMS, as consistent integrated configuration data is readily available to operators, maintainers and logistics personnel. CMS provides users with a common database infrastructure to ensure compatibility, quality, and consistency of Configuration Management (CM) processes and provides configuration managers and analysts the validated CM information necessary for accurate maintenance, spare procurements, reliability and safety analysis, and mission readiness. Funding is budgeted to support the services of re-hosting and testing of Commercial off-the-shelf (COTS) upgrades to ensure objective performance of CMS is achieved. 

Navy Cybersecurity - Cyber Warfare consists of many different aspects to include sabotage of our weapon systems, networks as well as enablement of missions. Nation and non-nation state actors are acquiring and employing more advanced cyber-attacks in order to exploit our networks and aviation systems challenging our technological edge.  The threats and capabilities are real and range from exploiting capabilities, overloading weapons systems and logistics supply chains, to jamming signals or taking control of weapons systems.  We must defend against adversarial cyber attacks while contributing to the exploitation of cyber warfare capabilities.

To meet these challenges and address the Chief of Naval Operations priorities and tasking, these R&D efforts are specifically focused on Naval Air Systems Command weapon or control systems and programs to ensure warfighting effectiveness as part of integrated / multi-platform kill chains.  These research and development efforts will strengthen our cyber posture by developing research, development, test and evaluation capabilities and solutions to deter, detect, and mitigate cyber threats and safeguard classified naval aviation systems and platforms from "cradle to grave." These solutions will be integrated into the acquisition of weapons systems to enhance security, increase lethality, and improve resiliency in the expected operational environments.  Our weapon or control systems are unique in the aforementioned environments and mission, but also in the presence of numerous non-traditional access points and trusted cyber relationships required for operational environments.

Digital Thread (DT)- Capability provides digital process integration with complete, secure and authoritative data. DT integrates the product life cycle, and includes all the processes that are needed to design, develop, test, produce, and support a product. Connecting these processes using standardized digital tools and data accelerates the product development cycle and lowers costs for support and new capability integration. The Digital Thread capability includes development and demonstration of cyber security architectures for sustainment information systems, and development of a digital manufacturing data architecture and repository.
                                             
                                                 
                                                     CMIS Annual Software Release
                                                     
                                                         
                                                             0.624
                                                             0
                                                             Development efforts associated with COTS obsolescence and evolve an open standard interface to other systems.  Maintained system compliance with Section 508 requirements.  Constantly evolving threats, new vulnerabilities, and changing DON Cyber Security policy require increasingly strong efforts on behalf of JCMIS to ensure that system software and architecture remain secure.  Continued generation of solutions and mitigation plans for any vulnerabilities identified during system assured compliance assessment solution scans.  Continued monitoring for changes and compliance with applicable security technical implementation guided checklists and security content automation protocol results.  Compliance with applicable information assurance updates including information assurance vulnerability alert, information assurance vulnerability bulletin, information assurance vulnerability technical, Microsoft, and supporting software updates.  Generation of timely and efficient system and/or software solutions to assist with requests that may involve modification/update to system software/architecture.
                                                        
                                                    
                                                     
                                                         
                                                             0.674
                                                             0
                                                             CMS will maintain the existing JCMIS software sustainment posture while leveraging best practices to maximize component data accuracy and integrity through interfaces with other available fleet data sources.  Analyze and optimize system functionality, input and presentation capabilities in order to improve data reconstruction efforts for fleet requestors. Investigate use of existing capability improvements provided by technological advancements such as digital capture and upload of aircraft configuration data, exchange of data with other fleet systems of record, incorporation of new component data sets, improving fleet serial number tracking processes and other approaches to improve fleet readiness and safety postures.  Continue to proactively respond to evolving threats, new vulnerabilities, and changing DON Cyber Security policy to ensure adequate continued system software and architecture security posture. Comply with applicable information assurance updates including information assurance vulnerability alerts, information assurance vulnerability bulletins, information assurance vulnerability technical, Microsoft, and all supporting software updates. Continue generation of solutions and mitigation plans for vulnerabilities identified during system assured compliance assessment solution scans. Continue monitoring for changes and compliance with applicable security technical implementation guided checklists and security content automation protocol results as required by security policies. Continue to monitor and ensure Section 508 compliance within system. Continue timely and efficient system and/or software solutions in response to customer/fleet requests that involve modification/update to system software/architecture. Continue necessary development efforts in response to COTS obsolescence scenarios and evolve an open standard interface to other systems as required. Mapping of JCMIS data with AutoLogSet (ALS) records is to be completed in order to map the fields found within JCMIS to their ALS equivalents.  This will allow the collation of information between the data sources.
                                                        
                                                         
                                                             0.639
                                                             0
                                                        
                                                         
                                                             0.639
                                                             0
                                                             CMS will maintain the existing JCMIS system refresh posture while leveraging best practices to maximize component data accuracy and integrity. Analyze and optimize system functionality, input and presentation capabilities in order to improve data reconstruction efforts for fleet requestors. Investigate capability improvements provided by technological advancements such as digital upload of information, exchange of data with other fleet systems of record, incorporation of other component data sets, improving fleet serial number tracking processes and other approaches to improve fleet readiness and safety postures.  Continue to respond to evolving threats, new vulnerabilities, and changing DON Cyber Security policy to ensure adequate continued system software and architecture security. Continue generation of solutions and mitigation plans for vulnerabilities identified during system assured compliance assessment solution scans. Continue monitoring for changes and compliance with new security technical implementation guided checklists and security content automation protocol results as required by security policies. Continue to monitor and ensure Section 508 compliance within system as new features are enabled or new compliance guidance is released. Continue timely and efficient system and/or software solutions in response to customer/fleet requests that involve modification/updates to system software/architecture. Continue necessary development efforts in response to COTS obsolescence scenarios and evolve an open standard interface to other systems as required. Component data entry with ALS integration is to be developed to allow the direct entry of component related data into the system at the fleet level and the ability to present and query the integrate JCMIS/ALS data within the system.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.035M decrease from FY 2019 to FY 2020 is due to decreased Program Management Oversight for the continuous development efforts in response to COTS obsolescence scenarios.
                                                    
                                                
                                                 
                                                     Navy Cybersecurity
                                                     
                                                         
                                                             10.019
                                                             0
                                                             - Broad Agency Announcement (BAA) new awards / continuation of development, demonstration and transition of cyber security solutions across 8 identified technology areas. 
- Augmentation and maturation of lab capabilities across multiple NAVAIR sites to conduct Cyber security RDT&E for NAVAIR programs.  
- Continued development and maturation of new customized tools, methodologies, and procedures for RDT&E of control
system interfaces and penetration testing that tie to identified risk assessment capability gaps and emergent threats. 
- Continued support  of emergent FLTCYBERCOM TASKORDs requiring urgent development of customized control systems solutions for identified Fleet risks.
- Increased FY18 Capability investment directly supports emergent intelligence, FCC TASKORDs, Blackbeard AAR, NDAA 1647, Aviation Resiliency and OSD DSB study. Without this capability investment the US Navy will continue to be vulnerable to attacks on its non-traditional systems (e.g., aircraft, weapons, radars, ALRE) and  will result in significant residual risk to aviation combat systems.  Broad Agency Announcements are in place to execute FY18 funding increases.
                                                        
                                                    
                                                     
                                                         
                                                             5.372
                                                             0
                                                             - Broad Agency Announcement (BAA) new awards / continuation of development, demonstration and transition of cyber security solutions across 8 identified technology areas. 
- Augmentation and maturation of lab capabilities across multiple NAVAIR sites to conduct Cyber security RDT&E for NAVAIR programs.  
- Continued development and maturation of new customized tools, methodologies, and procedures for RDT&E of control
system interfaces and penetration testing that tie to identified risk assessment capability gaps and emergent threats. 
- Continued support  of emergent FLTCYBERCOM TASKORDs requiring urgent development of customized control systems solutions for identified Fleet risks.
- Increased FY19 Capability investment directly supports emergent intelligence, FCC TASKORDs, Blackbeard AAR, NDAA 1647, Aviation Resiliency and OSD DSB study. Without this capability investment the US Navy will continue to be vulnerable to attacks on its non-traditional systems (e.g., aircraft, weapons, radars, ALRE) and  will result in significant residual risk to aviation combat systems.  Broad Agency Announcements are in place to execute FY18 funding increases.
                                                        
                                                         
                                                             4.639
                                                             0
                                                        
                                                         
                                                             4.639
                                                             0
                                                             Broad Agency Announcement (BAA) new awards and continuation for the development, demonstration, and transition of cyber security solutions across identified critical technology areas.
- Continue augmentation and maturation of laboratory capabilities, environments and customized toolsets across multiple NAVAIR sites and facilities to conduct cyber security Research, Development, Test and Evaluation (RDT&E) for NAVAIR programs.
- Continued development aviation weapon systems customized tools, methodologies, and procedures identified from Cyber Risk Assessments, Cyber Table Tops, test and evaluation capability gaps and emergent threats. Increased program and Fleet support capability for penetration testing and engineering investigations.
- Continued support of emergent Fleet Cyber Command/10th Fleet (FLTCYBERCOM/C10F) Tasking Orders (TASKORD) requiring urgent development of customized weapon and control systems solutions for identified Fleet risks.
- Increased FY20 capability investment directly supports emergent intelligence, FLTCYBERCOM/C10F TASKORDs, Blackbeard After Action Report (AAR), National Defense Authorization Act (NDAA) 1647 Weapons Systems Evaluations, Aviation Resiliency, incident response investigations, and OSD Defense Science Board Task Force for Cyber Deterrence recommendations. Without this capability investment the US Navy will continue to be vulnerable to attacks on its non-traditional systems (e.g., Aircraft, Weapons, Radars, Aircraft Launch and Recovery Equipment (ALRE)) and will result in significant residual risk to aviation combat systems. Broad Agency Announcements are in place to execute FY20 funding increases.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.733M decrease in NAWC Support in development aviation weapon systems customized tools, methodologies, and procedures.
The FY 2020 funding request was reduced by $.525 million to account for the availability of prior year execution balances
                                                    
                                                
                                                 
                                                     Digital Thread
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             13.098
                                                             0
                                                             Establish a production capability to provide maintainers access to the correct digital Configuration Managed Information for faster and more accurate on site execution and to allow for an increase in Readiness managed within the Fleet Community. Utilize a combination of digital demonstration efforts that have been ongoing at Commander Fleet Readiness Centers and Naval Air Warfare Center Aircraft Division to extend those capabilities into a cohesive solution that has implications for  I-Level maintainers and serves as a baseline for O-Level engagement.  Develop cyber security/data architectures and repository for digital manufacturing data.
                                                        
                                                         
                                                             14.033
                                                             0
                                                        
                                                         
                                                             14.033
                                                             0
                                                             Extend DT-IDRN capabilities to overall processes including digital engineering data, integrated quality management, digital manufacturing connectivity. Develop and implement digital workflows to accelerate processes and manage digital technical data. Develop and implement digital interfaces to Aviation Logistics Environment (ALE) logistics Information Technology (IT) systems including Joint Engineering Data Management Information & Control System (JEDMICS) and Joint Deficiency Reporting System (JDRS). Integrate Program Management Activity (PMA) Product Life Cycle (PLM) systems with IDRN to manage digital technical data for key platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.935M increase is due to the development and implementation of the digital interfaces to Aviation Logistics Environment (ALE) logistics Information Technology (IT) systems including Joint Engineering Data Management Information & Control System (JEDMICS) and Joint Deficiency Reporting System (JDRS).
                                                    
                                                
                                            
                                             The Configuration Management System (CMS) Program used Joint Logistics Systems Center (JLSC) funds to evolve JCMIS to Software Release 5.0. In June 1998 JCMIS was transferred to the Navy as executive agent and NAVAIR as program manager. Program Budget Decision 401 transferred joint funding from JLSC to NAVAIR. The CMS Program Manager continues to evolve the program to keep pace with cost, changing business processes, data integration, and evolving commercial and military standards. Various contractors using competitively awarded contracts have supported the program. 

Navy Cybersecurity - The Navy Cybersecurity strategy is in 3 concurrent steps:
1. Broad Agency Announcements (BAA) for resilient cyber warfare capabilities and control system solutions for NAVAIR Weapon Systems. Draft BAA delineating Naval Research Areas of Interest; Specific Areas of Interest; Technologies Being Sought; Proposal Submission; Proposal Abstracts; Full Proposal; General Information, and Evaluation Criteria.  
The objective of the BAA is principally to orchestrate germane research and development to fill the gaps in cyber warfare capabilities for Naval Air Systems Command (NAVAIR) weapon systems, i.e., secure weapon systems able to survive and exploit cyber warfare.  Areas of interest include but not limited to:
1) SWaP sensitive cyber resiliency for RTOS and aviation warfare environment
2) Access point identification, prioritization and defense
3) Cyber-Electronic Warfare convergent capabilities
4) Full acquisition cycle cyber security measures
5) Cyber test, inspection, incident response and training tools
6) Cyber warning systems 
7) Cyber fault, risk and threat assessment methodologies

2. Advanced Cyber Lab (ACL) 
Achieve capability to respond to cyber incidents, conduct federated avionics penetration tests in support of cyber risk assessments and develop control system solutions for NAVAIR weapon systems and acquisition programs.  Assessing BAA solutions for Naval Aviation. Acquire delineated specialized equipment, software tools, space, power, cooling, and security. 
1) Secure Messaging - Cryptography, Steganography, etc.
2) Embedded Operating System Threat Assessment, Software Reverse Engineering, Federated Penetration Testing of Custom Control Systems
3) Advanced Anti-tamper, Digital Forensics 
4) Microelectronics Reverse Engineering
5) Capabilities in response to Denial of Service, Precision Direct Attack/ Root Kits, Interdiction / Data in transit and Infrastructure / SCADA attacks.
6) Portable Assessment and Test

3. Organic Cyber Solutions for NAVAIR Customized Control Systems
Project investigation and development or tools and tailored solutions for our control systems and improve the cyber security at control system entry points will be completed.  Areas discovered include but are not limited to:
1) Intrusion Detection / Prevention Systems (IDS/IPS) for Real Time systems
2) Live-CD boot
3) Out of Band Monitoring & Authentication
4) Weapon System of Systems Architecture tools
5) Avionics Fuzzing
6) Federated Penetration Testing Tool Set & Non-Destructive Inspection Tool
7) Dynamic Network Maneuvering
8) Weapon System Side Channel Analysis

Digital Thread - Digital Thread/Cyber Security Architecture and Strategy
1) Develop cyber security architecture standards for Naval Aviation Environment (NAE) Digital Thread. 
2) Develop IT and data architecture for NAE Digital Thread to accelerate maintenance and sustainment and support digital manufacturing capabilities including design, manufacturing, and materials data.
3) Implement cyber security architecture for NAE Digital Thread including COMFRC, Logistics IT, PMAs.
4) Implement Phase 1 of NAE Digital Thread Integrated Digital Resource Network (DT-IDRN) at D-level locations.
5) Stand up developmental digital manufacturing data repository that includes digital design and digital material database.
6) Integrate digital manufacturing data repository into DT-IDRN.
                                             Configuration Management System (CMS) - Milestone C Spiral Development:  
1.  During the life of the contract verify conformance with agency specific information processing standards and functional requirements. 
2. Prior to delivery of enhanced software, demonstrate the operational capability of the system software. 
3. Functionality of the software must meet required systems architecture and processing capabilities. 
4. All requirements mandated by law or regulation must be 100% compliant.  
5. Independent Verification and Validation will be used for testing new releases of software to determine that previous functionality is maintained. 
6. Customer satisfaction will be measured through limited validated customer complaints, feedback, and surveys.

Navy Cybersecurity:
1. Establish Broad Agency Announcements (BAA) for Resilient Cyber Warfare Capabilities for Naval Air Systems Command Weapon Systems: Receive responses that address at key areas of interest. 
2. Advanced Cyber Lab: Operating capability workstations and inter agency task team.
3. Organic Cyber Solutions for NAVAIR Control Systems: Complete all projects.

Digital Thread:
During execution of the funding the following will be used to validate the performance:
1. Contract performance to plan and on time delivery of all contract deliverables
2. Completion of cyber security, IT, and data architectures for NAE Digital Thread
3. Completion of developmental digital manufacturing data repository
4. Standup of Phase 1 DT IDRN at D-Level locations 
5. Integration of digital manufacturing data repository into DT-IDRN
                                        
                                         
                                             Footnotes:
Digital Thread increase in FY20 due to the development and implementation of digital workflows to accelerate processes and manage digital technical data. Develop and implement digital interfaces to Aviation Logistics Environment (ALE) logistics Information Technology (IT) systems including Joint Engineering Data Management Information & Control System (JEDMICS) and Joint Deficiency Reporting System (JDRS).
                                             
                                                 
                                                     Product Development
                                                     Digital Thread increase in FY20 due to the development and implementation of digital workflows to accelerate processes and manage digital technical data. Develop and implement digital interfaces to Aviation Logistics Environment (ALE) logistics Information Technology (IT) systems including Joint Engineering Data Management Information & Control System (JEDMICS) and Joint Deficiency Reporting System (JDRS).
                                                     
                                                         
                                                             Solutions for Cyber Warfare Capabilities for Navy Cybersecurity
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.019
                                                                 
                                                                     3.178
                                                                     2017-10
                                                                
                                                                 
                                                                     2.147
                                                                     2018-10
                                                                
                                                                 
                                                                     2.050
                                                                
                                                                 
                                                                     2.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Solutions for Digital Thread
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.614
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.500
                                                                     2018-10
                                                                
                                                                 
                                                                     11.500
                                                                
                                                                 
                                                                     11.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Support for Configuration Management Information System (JCMIS)
                                                             C
                                                             FFP
                                                             NAVSUP
                                                             Mechanicsburg, PA
                                                             
                                                                 1.869
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Support for Configuration Management Information System (JCMIS)
                                                             C
                                                             FFP
                                                             Wyle
                                                             Lexington Park, MD
                                                             
                                                                 0.862
                                                                 
                                                                     0.477
                                                                     2018-03
                                                                
                                                                 
                                                                     0.506
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Support for Configuration Management Information System (JCMIS)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.501
                                                                
                                                                 
                                                                     0.501
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support for Configuration Management Information System (JCMIS)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.925
                                                                 
                                                                     0.147
                                                                     2017-12
                                                                
                                                                 
                                                                     0.168
                                                                     2018-12
                                                                
                                                                 
                                                                     0.138
                                                                
                                                                 
                                                                     0.138
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support for Navy Cybersecurity
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.270
                                                                 
                                                                     6.324
                                                                     2017-10
                                                                
                                                                 
                                                                     1.937
                                                                     2018-10
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support for Digital Thread
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.287
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.526
                                                                     2018-10
                                                                
                                                                 
                                                                     2.533
                                                                
                                                                 
                                                                     2.533
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support for Navy Cybersecurity
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.517
                                                                     2017-10
                                                                
                                                                 
                                                                     1.360
                                                                     2018-10
                                                                
                                                                 
                                                                     0.789
                                                                
                                                                 
                                                                     0.789
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     NAVAIR IT
                                                     
                                                         
                                                             Requirements Determination: Release 8.0.14.9
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.14.10
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.16.0.9
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.16.0.10
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.16.0.11
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.16.0.12
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 8.0.16.0.13
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.14.8
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.14.9
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.14.10
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.16.0.9
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.16.0.10
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.16.0.11
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award, Release 8.0.16.0.12
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.14.8
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.14.9
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.14.10
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.16.0.9
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.16.0.10
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.16.0.11
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 8.0.16.0.12
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Functionality Improvement: Mapping JCMIS Data with AutoLogSet (ALS)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Functionality Improvement: Component Data Entry with AutoLogSet (ALS) Integration
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Navy Cybersecurity
                                                     
                                                         
                                                             Broad Agency Announcements (BAA): Proposal Acceptance, Development & transition (Multiple)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Cyber Labs: Support Organic/BAA/industry solutions
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Cyber Labs: Facilities, equipment, tools, and security environments
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Cyber Labs: R&D engineering, T&E, workforce development and forensic capabilities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Organic Cyber Solutions: control systems solution development and evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Digital Thread
                                                     
                                                         
                                                             Requirements Determination
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development Initial (Phase 1)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development Extended (Phase 2)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development Fleet Integration (Phase 3)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development New/Updates (Phase 4)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development New/Updates (Phase 5)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Development: Digital Thread Development: Digital Thread Capability Development New/Updates (Phase 6)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment Initial (Phase 1)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment Extended (Phase 2)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment Fleet Integration (Phase 3)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment New/Updates (Phase 4)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment New/Updates (Phase 5)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Deployment New/Updates (Phase 6)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Phase 1 IOC
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread  Phase 2 IOC Extended
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread  Phase 3-  IOC FMC
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Phase 4 IOC
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Phase 5 IOC
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deployment: Digital Thread Deployment: Digital Thread Phase 6 IOC
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread Initial (Phase 1)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread Extended (Phase 2)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread Fleet Integration (Phase 3)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread New/Updates (Phase 4)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread New/Updates (Phase 5)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Digital Thread New/Updates (Phase 6)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2904
                                         NAVSEA IT
                                         
                                             181.244
                                             49.600
                                             35.382
                                             15.696
                                             15.696
                                             24.813
                                             14.701
                                             16.134
                                             16.457
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy Maritime Maintenance Enterprise Solution (NMMES) is the Information Technology (IT) toolset currently utilized to execute ship and submarine maintenance in the Naval Shipyards (NSY), Regional Maintenance Centers (RMC), Ship Repair Facility (SRF), Intermediate Maintenance Facilities (IMF), and commercial industrial sites worldwide.  These maintenance activities support Fleet operations 24 hours per day, 7 days per week.  The NMMES IT solution is used by over 40,000 civilians and military who conduct over $6.5B of ships maintenance and modernization on an annual basis.  The NMMES program includes sustainment as well as multiple modernization efforts to insure the continued effectiveness of the Fleet maintenance IT toolset. These efforts consist of adding mandatory enhancements, such as Financial Improvement and Audit Readiness (FIAR) changes and aligning with the Standard Accounting Budget Reporting System (SABRS) system.  The NMMES program provides for software changes, retiring and/or replacing of costly legacy systems, transition planning, and systems engineering for integration with existing and future solutions. These efforts align with direction to insure that proposed interim solutions support and facilitate the transition to the planned maintenance solution end state. This program will provide modernization, migration, testing, and consolidation of obsolete legacy systems to the next generation of centrally hosted tools supporting Fleet Maintenance systems for the Navy.

The NMMES-TR program and budget was moved to new PU 3432 within PE 0605013N starting in FY 2019 as a result of designation as a Business System Category 1 acquisition program.

Funding for NMMES PU 2904 addresses critical deficiencies and minimizes the inherent risks that a catastrophic systems failure would be to fleet readiness.  The increase in funds is required to support the modernizations of products that are on outdated software and to enhance the existing applications to make them cloud capable.  It also provides for software enhancements required to make applications Financial Improvement and Audit Readiness (FIAR) compliant and to enable system modifications of financial feeder applications to interface with a FIAR compliant system of record.  The requirement to handle 3-D integrated product models being delivered with CVN-78, Virginia Class and Columbia Class are also driving the increase.  NAVSEA plans to execute these funds primarily through a current sustainment contract and several separate contracts through existing delivery orders to gain the specialized resources and material necessary to sustain these vital systems until spiral deployment of the NMMES Technical Refresh (TR) solution.  The Workforce Management and Financial Management systems were removed from the NMMES TR scope by the Analysis of Alternative (AoA) Preferred Alternative, and will continue operation and sustainment as part of the NMMES portfolio.  There is an overlapping period of time where both solutions are operating and requiring sustainment, hence the increase in the requested amounts for current systems and subsequent replacement system(s).  The NMMES-TR program and budget was moved to new PU 3432 starting in FY 2019 as a result of designation as a Business System Category 1 acquisition program.
                                             
                                                 
                                                     Project Sequencing & Scheduling (PSS) Upgrade
                                                     The PSS scheduling system provides the naval shipyards (Portsmouth Naval Shipyard, Puget Sound Naval Shipyard & IMF, Pearl Harbor Naval Shipyard & IMF, and Norfolk Naval Shipyard) with a customized, flexible scheduling tool for CNO availabilities and other maintenance, repair and overhaul work assigned to the activities.  Key system objectives include: 1) Standardization of the scheduling processes and tools; 2) Creation of dates for use in the NMMES project management software; 3) Generation of user and management reports covering all aspects of scheduling of a ship or submarine availability.   The current PSS application is based on a 1980s proprietary commercial product originally acquired over 25 years ago.  The application is outdated and the vendor has informed the Navy that it will no longer be supported in the near future requiring Navy to pursue an immediate upgrade to a supportable product, while not interrupted maintenance availabilities.  The product had already become increasingly difficult to maintain and with the pending loss of vendor support could lead to catastrophic system failure and loss of ability to maintain project schedules.  The PSS Upgrade will convert the system from the Robbins-Gioia CAT proprietary solution to the Robbins-Gioia Jaguar 2020 (J2020) solution and improve the web-basing of the system.
                                                     
                                                         
                                                             2.500
                                                             0
                                                             Completed the Scheduling Improvement Analysis to insure that the design modifications required for the J2020 product fully align with the other NMMES Family of Systems and is compliance with NEDC requirements.  Following the completion of analysis performed the necessary software configuration and integration of the J2020 product with the NMMES Family of Systems and begin Government Acceptance Testing (GAT) of the product.
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Complete GAT of the product and conduct implementation and training of the user community in the use of the PSS Upgrade.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease of $1.0M aligns with project deployment and completion.
                                                    
                                                
                                                 
                                                     electronic Technical Work Document (eTWD)
                                                     The eTWD Initiative is a NAVSEA Sponsored, CNO approved Reduction in Total Ownership Cost (RTOC) Initiative to establish interactive electronic Technical Work Document (eTWD) capability for use in the naval shipyards. An eTWD will be used to execute maintenance, repair, overhaul and modernization work packages on ships and submarines undergoing major availabilities in naval shipyards. This solution will provide paperless work packages, pulling authoritative data from the existing NMMES Family of Systems supporting ship maintenance.  The interactive electronic work instruction will be used at the jobsite replacing the current paper driven instructions. The overall goal for eTWD is twofold:  1) to reduce the resources and time preparing, executing and certifying work instructions; and 2) enable the non-stop execution of work by having online documents and accessible for problem resolution.  The eTWD Initiative is in progress.
                                                     
                                                         
                                                             7.316
                                                             0
                                                             Completed the software development and configuration of the eTWD capability. Conducted formal Government Acceptance Testing of the software and validate that the changes made to the current solution are acceptable and working properly.
                                                        
                                                    
                                                     
                                                         
                                                             7.842
                                                             0
                                                             Complete the pre-deployment planning and training necessary to begin implementation in a Naval shipyard.  Following stabilization of eTWD operation of first naval shipyard deployment, continue implementation at the remaining naval shipyards.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Sustainment of deployed eTWD toolset using Operations & Maintenance, Navy (O&M,N) funds.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 increased by $0.801M based on execution year testing and integration requirements. FY20 decrease of $7.031M represents completion of eTWD Increment 1A.  Subsequent increments may be initiated depending on contract status and effectiveness of 1A capability.
                                                    
                                                
                                                 
                                                     Planned Maintenance System (PMS) Upgrade
                                                     The Planned Maintenance System Management Information System (PMSMIS) is a web solution that tracks the status of all Maintenance Index Pages (MIPs) and Maintenance Requirements Cards (MRCs) including new and revised documentation, allows for Technical Feedback Report (TFBR) generation and tracking from initial reporting to problem resolution, management of activity documentation distribution information, document development history including Reliability-Centered Maintenance (RCM) information and other data needed to support all forms of planned maintenance in the Fleet.    The existing process requires excessive sailor and shore expert administrative burden, creates complex and ambiguous documents that can be difficult to follow, takes too long to implement changes, leads to equipment maintenance not being properly executed, and lacks tools for leadership to monitor program implementation and assure satisfactory performance.  Furthermore, the existing process does not support distributed and optimally-manned ship concepts of operation, such as those now used by the Naval Expeditionary Combat Command and the Littoral Combat Ship. The future PMS Upgrade will also provide visibility to shore maintenance leaders to ensure equipment is consistently scheduled throughout the fleet and to identify execution issues.
                                                     
                                                         
                                                             3.128
                                                             0
                                                             Market analysis is complete, the 3-M Configuration Control board and Fleet have approved the project recommended project plan and high level design in alignment with the Logistics Information Technology Executive Committee (LOG IT EXCOMM).  The approved design is focused on three distinct sub-projects: Planned Maintenance System (PMS) Information Management System (PMSMIS) content and shipboard configuration maintenance procedure tool, PMS Scheduling tool, and the PMS Ships Maintenance and Material Management (Ships 3-M) evaluation, analysis and record keeping tool.
                                                        
                                                    
                                                     
                                                         
                                                             1.495
                                                             0
                                                             The software configuration, integration, standardization, and development efforts for PMSMIS and PMS Scheduling will begin.  This will occur in line with the updates required to transition to the Risk Management Framework for cybersecurity.
                                                        
                                                         
                                                             1.195
                                                             0
                                                        
                                                         
                                                             1.195
                                                             0
                                                             Complete development and testing on the PMSMIS and PMS Scheduling tools and begin preparation for the integration with the PMS maintenance and material management upgrade. The Ships 3-M development efforts will begin in FY21-22 and the complete end-to-end testing and deployment will complete prior to FY23.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 increased by $0.186M to reflect updated execution year plans. FY20 Project decreased by $0.144M:  The FY 2020 funding request was reduced by $6.917 million to account for the availability of prior year execution balances. Funding was moved to FY21 & FY22.  Testing completion well be delayed until FY21.
                                                    
                                                
                                                 
                                                     Strategic Planning &Forecasting (SPF) Upgrade
                                                     SPF is part of a suite of tools in the NMMES Family of Systems that are utilized to assist Navy industrial activities in resource planning and long term workload forecasting to meet CNO strategic maintenance requirements through the gathering and compiling of workforce data. Two additional systems; 1) Performance Measurement and Control (PMC) and Quality Performance System (QPS) are interfaced with SPF to produce the staffing, planning and performance measurement analysis necessary to successfully accomplish work in navy industrial activities.   All three of these systems have known software deficiencies which limit productivity and require cumbersome manual workarounds.  Historically to effectively operate and meet mission needs, the naval shipyards and RMCs have supplemented this suite with additional local spreadsheet and databases, adding to the complexity of replacing this aging solution.  One goal of the SPF Upgrade is to eliminate these ad hoc databases and unify the solution to effectively operate in the targeted navy data center environment.

The SPF Upgrade is part of the Service Life Extension that will address the accumulation of significant problems with this system, update the software platform, provide integrated metrics capabilities across naval shipyards and include accessibility of data by planners at headquarters.  The SPF Upgrade will modernize the database architecture to provide fully functioning data warehouse environment that will eliminate the weekend long running of PMC jobs that hinders efficiency and productivity. The Upgrade will eliminate the currently required manual interfaces with other NMMES systems to produce a seamless real-time environment that can accommodate all project management metrics, as well as all ship maintenance related metrics.  Additionally, it will eliminate the manual data gathering and consolidation efforts required to produce Shipyard Interim Metrics; and eliminate the need for Headquarters and each shipyard to maintain their own unique respective standalone data files.
                                                     
                                                         
                                                             2.232
                                                             0
                                                             Began systems analysis and market research to determine the extent of mature commercial technologies that meet upgrade requirements.  Aligned the SPF Upgrade with NMMES Family of Systems and began development/configuration of the product.
                                                        
                                                    
                                                     
                                                         
                                                             1.755
                                                             0
                                                             Complete development and configuration of upgrade, and begin Government Acceptance Testing of SPF upgrade in preparation for FY19 deployment and implementation.  Complete design for configuration on the QPS and PMC components.
                                                        
                                                         
                                                             2.745
                                                             0
                                                        
                                                         
                                                             2.745
                                                             0
                                                             Begin configuration and integration of the QPS and PMC components.  Initiate testing of the end-to-end business processes in the toolset.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase of $0.99M in FY 2020 reflects transition from software development to project configuration/integration tasks.   FY 2019 is focused on the SPF tool, FY 2020 will concentrate on incorporating the QPS and PMC components in the forecasting and earned value management tools in the public shipyards.  Upgrading SPF as well as the QPS and PMC tools is required to eliminate proprietary, end-of-life software from the NMMES product line and continue compilation of metrics for dry-dock and maintenance production planning and forecasting.
                                                    
                                                
                                                 
                                                     NMMES Technical Refresh (NMMES-TR)
                                                     Funding was moved to PU 3432 of PE 0605013N starting in FY19.

The current Navy Maritime Maintenance Enterprise Solution (NMMES) toolset enables the execution of submarine, aircraft carrier, and surface ship maintenance and repair for the Naval Shipyards (NSY), Intermediate Maintenance Facilities (IMF), Regional Maintenance Centers (RMC), and Ship Repair Facilities (SRF).  It consists of a family of systems and applications that are at (or nearing) their end-of-life.  These systems and applications support a workforce of over 51,000 worldwide and enable approximately $9.5B per year of maintenance and repair work.  The Workforce Management and Financial Management systems were removed from the NMMES TR scope by the Analysis of Alternative (AoA) Preferred Alternative, and will continue operation and sustainment as part of the NMMES portfolio.  The critical business processes to schedule, execute, monitor, certify work, and pay employees at each activity are codified within the Information Technology (IT) toolset; there is no manual alternative.  Annual efforts to restore the NMMES budgets to meet requirements have only been partially successful and have required multiple annual supplemental actions to address deficiencies.  The urgency to modernize these systems has grown every year as deferred upgrades and underfunded sustainment has led to the current state of the NMMES toolset. 

The NMMES-TR is a pre-Milestone A acquisition program that will provide a sustainable enterprise IT solution leveraging Commercial, Off-The-Shelf (COTS) technology and business processes for shore maritime maintenance, which also standardizes processes and tools.  Unlike the uniquely custom designed status quo toolset, the NMMES-TR solution will not implement product customization to match the current maintenance business processes; but rather, maintenance business processes will be modified to match the solution, thereby adopting industry best practices.  Accordingly, the solution will be more flexible to the BPR process, and more agile to capitalize on efficiency improvement opportunities and innovations.  This will facilitate alignment with the Optimized Fleet Response Plan (OFRP) by assisting the maintenance activities with accomplishing assigned tasks as planned in order that submarines, aircraft carriers, and surface ships can properly train and deploy on schedule.  NMMES-TR will also provide a modern solution that will be more effective and efficient in combating cybersecurity threats, and capable of continuous monitoring.  The actual solution will be formed after the Analysis of Alternatives (AoA).
                                                     
                                                         
                                                             16.970
                                                             0
                                                             NMMES-TR in FY18 accomplished the following work increments: 
1) Completed the design and development of a Work Brokering solution. This solution addressed both public and private yards for ship maintenance requirements and ship class maintenance plans that are then screened into maintenance availability projects for individual platforms - and then brokered to a maintenance activity for accomplishment based on available capabilities; 
2) Conducted the design architecture, systems engineering, configuration and delivery of an Enterprise Services Bus (ESB) network/interfacing environment to provide for the support and transition from the NMMES solution to the NMMES-TR solution; 
3) Conducted the planning and preparation for the acquisition (including releasing a Request for Proposal), the configuration, and the deployment of a Maintenance, Repair, and Overhaul (MRO) replacement solution TR increment.  The schedule of this increment has been aligned with the Work Brokering solution and the ESB environment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding for this requirement has been realigned to PU 3432 beginning in FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Financial Technical Upgrade
                                                     The NMMES Family of Systems has two primary systems that are financial feeders; 1) SYMIS Mission Funded COST (aka COST) system which processes cost related data for mission funded activities with the Standard Accounting & Reporting System - Field Level (STARS-FL); and 2) the SYMIS Pre & Post Payroll Processes system which manages the Time & Attendance data from the NMMES Family of Systems to the Defense Civilian Payroll System (DCPS).  These systems are targeted for modernization to address the FOUR mandatory requirements: 1) meeting FISCAM and auditability requirements; 2) transitioning COST to interface with SABRS, vice STARS-FL no later than 30 September 2018; 3) both these systems are COBOL-based. COST utilizes a 1990s era Case tool (PACBASE) to generate COBOL-ready code. In 2015, vendor support for the PACBASE tool was transitioned to an IBM subsidiary in France (who in 2016 informed the Navy that support for the tool would end by 2018), hence without this tool the COST system cannot be updated and therefore must be refreshed in order to operate; and 4) the rapid increase in the cost of gaining sufficient COBOL licenses to operate these two systems in support of fleet maintenance has also created emerging execution year budget challenges for the Navy to such an extent that it is now more feasible to immediately transition these systems to a non-COBOL solution than to continue in the current licensing structure.  The Financial Technical Upgrade addresses these four urgent needs in order to continue operation of the NMMES Family of Systems beyond 2018.
                                                     
                                                         
                                                             4.910
                                                             0
                                                             Completed development of the SABRS interface and conduct Government Acceptance Testing (GAT). Deployed and conducted training to the user community to effectively use the SABRS tool in conjunction with the NMMES ship maintenance toolset before the beginning of FY19. Completed and deployed the FISCAM improvements and FIAR requirements necessary to meet financial auditability. Completed feasibility assessment to address COBOL alternatives. Conducted the software development necessary to transition both the COST & PPPP systems to be non-COBOL solutions.
                                                        
                                                    
                                                     
                                                         
                                                             3.590
                                                             0
                                                             Complete the software development for the modernized COST & PPPP systems, and begin planning for Government Acceptance Testing (GAT).
                                                        
                                                         
                                                             2.320
                                                             0
                                                        
                                                         
                                                             2.320
                                                             0
                                                             Conduct Government Acceptance Testing (GAT) and complete software bug fixes and integration corrections for the Standard Accounting Budget and Reporting System (SABRS).  Complete training and deployment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 $1.270M budget decrease reflects the transition from testing and integration to the deployment phase at the end of the project.
                                                    
                                                
                                                 
                                                     Material Management Upgrade
                                                     The Material Access Technology-Mission Funded (MATmf) application is used by all Naval Shipyards to manage and provide logistical support for services and materials manufactured, purchased and utilized in the overhaul, repair, and maintenance of ships and submarines.  MATmf provides quantitative, financial, and status information on industrial materials. It monitors the shop stores in the shipyard and assesses the direct material inventories. 
MATmf has reached end-of-life and is operating on software components that are considered obsolete.  A Service Life Extension is required to support the future capabilities (i.e. eTWD requirements), to correct sustainability issues, and to improve the ability to support current and future ships maintenance.  While the upcoming MSE releases will consolidate application databases (including MATmf into a data center environment); it does not include material integration across shipyards nor provide usable real time material information or metrics across the ship maintenance community. The MSE releases will also not convert the outdated development code, eliminate the time cumbersome manual batch processing, nor fix a host of long term shortcomings affecting the efficiency of MATmf (including long time printing limitations affecting Material Control Tags and waterfront performance).  Over the past 5 years, NAVSEA 08 and the Corporate Material Process Action Team through multiple LEAN events has identified and documented many areas in MATmf that need enhancement to improve effectiveness. Some of these requirements include:  1) the ability to allow for Fiscal Year rollover of JMLs, 2) the ability to allow redistribution of bulk receipt inspected materials to other shipyards, 3) the ability to report transactions for BP28 assets, 4) improve the ability to create efficient processes for receipt of RFI tagged material into Shop Stores, 5) improve receipt of shipyard contracts into shipyard for receipt inspection, 6) allow DLR material in Shop Stores, 7)  address transition to another handheld scanner as the current handhelds are no longer available for purchase.  These deficiencies will be addressed in the Material Management Upgrade.
                                                     
                                                         
                                                             5.250
                                                             0
                                                             Conducted initial design analysis and market research of current technologies. Completed assessment of handheld scanner alternatives insuring that the selected replacement handheld meets NAVSEA 08 cyber security requirements.
                                                        
                                                    
                                                     
                                                         
                                                             4.750
                                                             0
                                                             Conduct software development efforts and begin Government Acceptance Testing (GAT) of the developed solution. Conduct Integration testing to insure the planned solution satisfactorily integrates with the NMMES Family of Systems.
                                                        
                                                         
                                                             2.773
                                                             0
                                                        
                                                         
                                                             2.773
                                                             0
                                                             Continue testing and integration of configuration changes with the other NMMES applications.  Complete design and integration plans for interfaces with NAVSUP and Defense Logistics Agency material supply systems in preparation for final deployment and implementation in FY21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 $1.977M budget decrease reflects transition of project from development to testing/deployment tasks.
                                                    
                                                
                                                 
                                                     NMMES -- Maritime Systems Environment (MSE) -- Database Optimization
                                                     The NMMES Family of Systems is presently undergoing a Service Life Extension (SLE) to address cyber security deficiencies, consolidate and align databases across multiple data instances, and to transition the solution into an approved Navy Enterprise Data Center. Once the transition to the NEDC is complete and has reached stability the Database will be optimized to gain throughput efficiencies, capitalize of economies of scale, rationalize data structures to streamline the use of authoritative data and to provide standardized access to data across the fleet maintenance enterprise.
                                                     
                                                         
                                                             2.432
                                                             0
                                                             Began analysis and design of database structure and established database configuration parameters.
                                                        
                                                    
                                                     
                                                         
                                                             3.205
                                                             0
                                                             Complete database structuring and begin Government Acceptance Testing (GAT) and independent validation of database performance.
                                                        
                                                         
                                                             1.980
                                                             0
                                                        
                                                         
                                                             1.980
                                                             0
                                                             Complete Government Acceptance Testing (GAT) and integration within toolset.  Complete database validation efforts and deploy within the NMMES toolset.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 Project decreased by $1.225:  The FY 2020 funding request was reduced by $6.917 million to account for the availability of prior year execution balances.   Funding was moved to FY21 & FY22. Integration with the training and qualification management toolset will be delayed until FY21.  Certification of training credentials for shipboard work will be executed manually until FY21.
                                                    
                                                
                                                 
                                                     SUPDESK - Timekeeping For All
                                                     The current timekeeping system (SUPDESK) at the shipyards allows managers to input time for their employees. This is considered a financial compliance issue and requires the system be adjusted to allow all shipyard workers to input and certify their individual time. Will also add the capability to track and certify overtime approvals. Supports efforts to close a financial audit finding.
                                                     
                                                         
                                                             2.700
                                                             0
                                                             Conducted advanced planning for Workforce Management Update including revalidation of requirements.  Conducted initial design analysis and market research of current technologies. Began software development and integration with NMMES; began product deployment.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.100
                                                             0
                                                        
                                                         
                                                             1.100
                                                             0
                                                             Continue integration, begin training and deployment and activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 Project increased by $1.0M:  Supports software development and integration with NMMES; train users in preparation for deployment at the Naval Shipyards and Regional Maintenance Centers.
                                                    
                                                
                                                 
                                                     Local Application Rationalization
                                                     Rationalize and down select to a subset of applications after assessing local applications in the shipyards and Regional Maintenance Centers (RMCs). Down-select to a common core set and standardize the functionality across the enterprise.  There are numerous local applications at the shipyards that need to be rationalized into several "best of breed" as the Maritime Systems Environment (MSE) is deployed.  This requires reviewing all local application functionality and determining which applications should be migrated.
                                                     
                                                         
                                                             2.162
                                                             0
                                                             Began analysis and rationalization of local applications.  Assessed best of breed and designated a top application as the standard enterprise selection.  Began planning and design for integration into NMMES/MSE.  Reviewed and implemented cyber security changes required to host these applications at the Component Enterprise Data Center (CEDC).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Tasks include; configuring and beginning Government Acceptance Testing (GAT) of integration of best of breed selections with NMMES/MSE, training users and deploying to at the Naval Shipyards and Regional Maintenance Centers (RMCs).  Gain product stabilization by addressing user feedback and identifying software deficiencies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     MSE Waterfront Process Improvement
                                                     The Maritime Systems Environment (MSE) Waterfront Processes Improvement Upgrade is focused on accelerating LEAN process improvement recommendations from industrial Process Action Teams into the embedded processes contained in the MSE.  This is a multi-year initiative to not only address the backlog of LEAN recommendations in the ship maintenance community, but to also provide the impetus to accelerate the development of additional process improvements to gain further economies in the maintenance community.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Prioritize mature LEAN finding based on best return on investment and begin analysis for integration into MSE.  Structure improvements into series of Releases aligned with the MSE regular update cycle in order to accelerate delivery of capability to users.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Project funding decreased by $1.00: FY19 process improvements will be implemented and the project will resume in FY21
                                                    
                                                
                                                 
                                                     Enterprise Data Analytics
                                                     Establish capability to fully utilize navy authoritative maintenance data to develop predictive analysis and gain efficiencies in ship availabilities.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                    
                                                     
                                                         
                                                             2.714
                                                             0
                                                             Finalize functional and business process analysis and market analysis of commercial products.  Select commercial package(s) and begin configuration and integration planning.
                                                        
                                                         
                                                             1.113
                                                             0
                                                        
                                                         
                                                             1.113
                                                             0
                                                             Continue integration and configuration of selected toolset(s).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 Project decreased by $.0.887: Configuration activities will be reduced delaying implementation of the advanced information and reporting capabilities intended to assist the increase in the readiness generation.
                                                    
                                                
                                                 
                                                     Product Data Management Integration
                                                     Modify the NMMES solution to be able to utilize the 3-D Product model information being delivered to the Navy by the shipbuilders for the Ford and Columbia Classes.  Both the Ford Class Carrier and Columbia Class Submarine Programs are being designed, built and delivered utilizing 3-D integrated product models. Configuration and technical information will be provided to the government in electronic format rather than via paper-based drawings.  The current suite of Shore Maintenance Systems cannot accept the data delivered by either program, which will impact the ability of the shore Maintenance Community to maintain and modernize these platforms. This is required to support the USS FORD Planned Incremental Availability (PIA) at Norfolk Naval Shipyard as well as future maintenance availabilities on both classes.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                    
                                                     
                                                         
                                                             7.167
                                                             0
                                                             Begin analysis and integration planning of the selected tool with NAVSEA PEOs and shipbuilders.  Configure the new tool and integrate with the NMMES product line.  Perform software testing and train users at the Naval Shipyards.
                                                        
                                                         
                                                             2.470
                                                             0
                                                        
                                                         
                                                             2.470
                                                             0
                                                             Continue configuration, integration, and testing activities.  Correct deficiencies identified during the testing processes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 increased by $0.757M as the maintenance community fine tuned requirements needed to support FORD and COLUMBIA Class work. This project decreases by $3.94M from FY 2019 to FY 2020. Initial project planned to start in FY 2019 based on program acquisition schedules of Ford Class Carrier and Columbia Class Submarine Programs.  FY 2019 initiated procurement and configuration of the product as well as the changes required in the NMMES program to align with the Product Data Management toolset. This project will continue configuration and testing in preparation for initial deployment in FY 2020.  This project will require multiple interfaces internal to the NMMES product line as well as to external sources for product model configuration and change management to align with ship baseline configuration.
                                                    
                                                
                                                 
                                                     Mobility Solutions
                                                     Establish a "go everywhere" capability for the NMMES system at the Regional Maintenance Centers and Naval Shipyards. Include the capability to retrieve authoritative information across multiple, secure devices, (i.e. tablets, digital readers, scanners, etc.) to continue to exploit a paperless arena.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                    
                                                     
                                                         
                                                             0.864
                                                             0
                                                             Begin analysis and planning, including security considerations.  Begin device integration and capability demonstrations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 increased by $0.059M based on refined workload planning. FY20 budget decrease of $0.805M is due to the scheduled ramp down in alignment with eTWD deployment plans.
                                                    
                                                
                                            
                                             The backbone of the present solution is a set of dated information technology (IT) products that are approaching end-of-life.  In order to ensure that the IT toolset would continue functioning as required the Fleet Maintenance Board of Directors approved the establishment of the NAVSEA PMO-IT to oversee the selected development and sustainment efforts of this solution; to acquire and manage the IT resources necessary to gain further efficiencies in the systems; and to transition this solution to a more modern and efficient end state. Selected systems modernizations are aligned with ongoing systems sustainment to provide an IT solution until a Commercial of the Shelf (COTS) based Technical Refresh of this solution can be completed and deployed. Existing IT contracts will be used for sustainment services and new contracts will be put in place to support NMMES TR services, utilizing existing delivery orders where feasible.
                                             System performance is measured using the following:
A. Operational Availability (A_o): Percent of time systems are available for use. 
(1) Mean Down Time (MDT) is the mean time the system will be down to start and complete maintenance and corrective task.
MDT = (Total Down Time)/(Total Number of Maintenance). Measure of Performance (MOP): Total Down Time : 87.6 Hrs/Year.
(2) Mean Time Between Maintenance (MTBM) is the mean time between maintenance, all corrective and preventive maintenance.  MTBM = (Total Up Time)/(Total Number of Maintenance). MOP: A_o = MTBM / (MTBM+MDT) > 0.99.
B. Reliability: Ability of a system to perform its mission without failure or degradation under a prescribed set of operating conditions.
(1) Mean Time Between Failure (MTBF) is the mean time between unforeseen system failures which result in substantial loss in users' productivity, including being off-line unscheduled. MTBF = (Total Up Time)/(Total Number of Failures). MOP: MTBF > 3504 Hours
(2) Mean Time To Repair (MTTR) is the mean time to perform the corrective maintenance to repair the failure.  MTTR = (Total Down Time for corrective maintenance)/(Total Number of Failures). MOP: MTTR less than or equal to 16 Hours.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     Program plans to execute all contract awards for software development of shipyard and national systems through the NAVSEA SEAPORT vehicle and other competitively awarded contracts.
                                                     
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             NAVSEA
                                                             WNY, D.C.
                                                             
                                                                 136.270
                                                                 
                                                                     32.630
                                                                     2017-10
                                                                
                                                                 
                                                                     35.382
                                                                     2018-10
                                                                
                                                                 
                                                                     15.696
                                                                
                                                                 
                                                                     15.696
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NSLC
                                                             Mechanicsburg, PA
                                                             
                                                                 15.999
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Advance Planning Analysis
                                                             WR
                                                             SPAWAR
                                                             Arlington, VA
                                                             
                                                                 7.471
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.471
                                                            
                                                        
                                                         
                                                             Advance Planning Analysis
                                                             TBD
                                                             NAVSEA
                                                             WNY, D.C.
                                                             
                                                                 16.504
                                                                 
                                                                     16.970
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.474
                                                            
                                                        
                                                         
                                                             Advance Planning Analysis
                                                             TBD
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 5.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     PAGE ONE - Lean Systems Improvement
                                                     
                                                         
                                                             ELECTRONIC TECHNICAL WORK DOCUMENTS (eTWD): eTWD Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ELECTRONIC TECHNICAL WORK DOCUMENTS (eTWD): AIM Changes
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ELECTRONIC TECHNICAL WORK DOCUMENTS (eTWD):  eTWD Implementation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PROJECT SEQUENCING & SCHEDULING (PSS) UPGRADE: PSS Upgrade Scheduling Improvement Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PROJECT SEQUENCING & SCHEDULING (PSS) UPGRADE: PSS Upgrade Scheduling Improvement Software Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PROJECT SEQUENCING & SCHEDULING (PSS) UPGRADE: PSS Upgrade Scheduling Improvement Testing & Documentation
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PROJECT SEQUENCING & SCHEDULING (PSS) UPGRADE: PSS Upgrade Scheduling Improvement Implementation
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PAGE THREE - Migration, Consolidation & Enhancements
                                                     
                                                         
                                                             PLANNED MAINTENANCE SYSTEM (PMS): PMS UPGRADE: PMS Upgrade Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PLANNED MAINTENANCE SYSTEM (PMS): PMS UPGRADE: PMS integration, configuration, development and testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PLANNED MAINTENANCE SYSTEM (PMS): PMS UPGRADE: PMS Upgrade Testing & Documentation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PLANNED MAINTENANCE SYSTEM (PMS): PMS UPGRADE: PMS Upgrade Implementation
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PAGE FOUR - Migration, Consolidation & Enhancements CONTINUED
                                                     
                                                         
                                                             STRATEGIC PLANNING/FORECASTING (SPF): SPF UPGRADE: SPF UPGRADE Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             STRATEGIC PLANNING/FORECASTING (SPF): SPF UPGRADE: SPF UPGRADE Software Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             STRATEGIC PLANNING/FORECASTING (SPF): SPF UPGRADE: SPF UPGRADE Testing & Documentation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             STRATEGIC PLANNING/FORECASTING (SPF): SPF UPGRADE: SPF UPGRADE Implementation
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NMMES Technical Refresh: NMMES Technical Refresh Acquisition Solution Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PAGE FIVE- Migration, Consolidation & Enhancements CONTINUED
                                                     
                                                         
                                                             FINANCIAL TECHNICAL UPGRADE: Financial Tech Upgrade Software Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             FINANCIAL TECHNICAL UPGRADE: Financial Tech Upgrade Testing & Documentation
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FINANCIAL TECHNICAL UPGRADE: Financial Tech Upgrade Implementation
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PAGE SIX- Migration, Consolidation & Enhancements CONTINUED
                                                     
                                                         
                                                             MATERIAL MANAGEMENT UPGRADE: Material Mgmt Upgrade Analysis for COST Replacement
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MATERIAL MANAGEMENT UPGRADE: Material Mgmt Upgrade Software Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MATERIAL MANAGEMENT UPGRADE: Material Mgmt Upgrade Testing & Documentation
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MATERIAL MANAGEMENT UPGRADE: Material Mgmt Upgrade Implementation
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PAGE SEVEN- Migration, Consolidation & Enhancements CONTINUED
                                                     
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Database Optimization: OEP Approval
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Database Optimization: Analysis
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Database Optimization: Software Configuration and Standardization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Database Optimization: Testing & Documentation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Database Optimization: Implementation
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): SUPDESK Timekeeping: SUPDESK: Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): SUPDESK Timekeeping: SUPDESK: Software Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): SUPDESK Timekeeping: SUPDESK: Testing & Documentation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): SUPDESK Timekeeping: SUPDESK: Implementation
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Local Application Rationalization: Local APP/RAT: Analysis
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Local Application Rationalization: Local APP/RAT: Software Development/Enhancement
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Local Application Rationalization: Local APP/RAT: Testing & Documentation
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NMMES MARITIME SYSTEMS ENVIRONMENT (MSE): Local Application Rationalization: Local APP/RAT: Implementation
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Enterprise Data Analytics: OEP Approval
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Enterprise Data Analytics: Analysis
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Enterprise Data Analytics: Software Configuration and Standardization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Enterprise Data Analytics: Testing & Documentation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Enterprise Data Analytics: Implementation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Product Data Management Integration: PDM: OEP Approval
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Product Data Management Integration: PDM: Analysis
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Product Data Management Integration: PDM: Software Configuration and Standardization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Product Data Management Integration: PDM: Testing & Documentation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Product Data Management Integration: PDM: Implementation
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Mobility Solutions: Mobility Solutions: OEP Approval
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Mobility Solutions: Mobility Solutions: Analysis
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Mobility Solutions: Mobility Solutions: Software Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Mobility Solutions: Mobility Solutions: Testing & Documentation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Enterprise Data Analytics: Mobility Solutions: Mobility Solutions: Implementation
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
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                                             Research and Development Funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N PU 2905 starting in FY19. 
 
This effort is the linchpin of the Navy's MPT&E (Manpower, Personnel, Training & Education) Business IT Transformation strategy which stems from the decision to invest in programs that directly align with the Sailor 2025 vision.  The current 70-year-old business processes and 40-year-old obsolete IT systems will not sustain Fleet anticipated growth and is not cost efficient nor effective.  The Transformation strategy involves revolutionary change by rapid implementation of MPT&E Business IT products using the Industry Best Practices Model (e.g., early investment for largest ROI, rapid prototyping, and vanilla COTS products usage.) Four projects are the cornerstones of the N1 Transformation strategy.  The Navy Standard Integrated Personnel System (NSIPS) will become Navy Personnel and Pay (NP2) and includes personnel and pay modernization, a Customer Relations Management (CRM) solution, and the collapse of Legacy Manpower System functionality.  Second, a Single Point of Entry (SPOE) for Sailor self-service is composed of My Navy Portal (MNP); Mobile Applications and Services; and Identity and Access Management (IdAM).  Third, MPT&E Core Learning Stack improves the accessibility, sophistication, and collaborative nature of educational outreach.  Finally, the Authoritative Data Environment (ADE) will enable the collapse of 9 legacy data warehouses into a single, authoritative source of truth for Sailors and Navy decision makers.  Additionally, ADE will enable modern data analytics and business intelligence capabilities, taking advantage of current state of practice cloud services, to be leveraged in addressing the Navy's current challenges.

NAVY PERSONNEL AND PAY (NP2) 
A 2015 analysis of alternatives for integration of personnel and pay capabilities recommended the use of Oracle PeopleSoft 9.2 with Global Payroll for achieving the Navy's Personnel and Pay IT needs.  Follow-on analysis conducted as part of the MPT&E transformation efforts in 2016 and 2017 indicated that the most cost effective approach to achieving the Transformation goals of modernizing HR Business System IT consistent with industry best practices was de-customization of the Navy Standard Integrated Personnel System (NSIPS) which uses Oracle PeopleSoft as its core technology, integration with Global Payroll, use of General Ledger to maximize auditability and accounting functions and hosting of the integrated solution.  Navy Personnel and Pay (NP2) will sustain and develop the core system of systems architecture; executing pilot programs and iterative development of capabilities for Navy's MPT&E Transformation.    
The NP2 increase in FY20 supports the de-customization of NSIPS and integration of Direct to Treasury Pay Capability via Pay Modernization (Pay Mod).  This combined effort (named NP2) will result in a vanilla Commercial Off the Shelf, cloud hosted, integrated personnel and pay solution that will provide the Navy with an IT system that is modern, highly automated, auditable, and more efficient.    
1.  Complete end-to-end Application Functional Testing (AFT) for the NP2 Rapid Prototype Pilot (RPP).
2.  Complete Compile to Combat engagement & experimentation activities for NP2 RPP.
3.  Complete first capability drop for NP2 RPP (Street to Fleet functionality).
4.  Begin Rapid Fielding Pilot (RFP) #1, the scope of which will include building out pay & personnel capability; interfaces and data exchanges needed for fielding; and operational testing and parallel operations, as well as training activities.  
5.  Complete Transition Plan for movement of NP2 to the commercial cloud environment.
6.  Complete transition of NP2 from Government Cloud to the commercial cloud environment.
7.  Conduct Defense Joint Military System (DJMS) data cleansing in support of transition of Pay functionality to NP2.
8.  Conduct deployment planning for NP2 RFP.
9.  Conduct design and development sprints for NP2 RFP #1.
10.  Conduct SRR/SFR, PDR, CDR, and iterative AFT/ASIT for NP2 RFP #1.
11.  Begin planning activities for NP2 RFP #2, the scope of which will include Position Management, Task Analysis, and Manpower Requirements analysis.
12. Realignment of NMRS and BBD functionality/requirements to NP2 RPP.

Implementation of NP2 will result in several key benefits:
1.  Improved accuracy and auditability of personnel and pay transactions.
2.  Treasury Direct Disbursing eliminating Navy reliance on the sunsetting DJMS system.
3.  Improved permeability of Active and Reserve Components to improve accuracy and eliminate delays in pay processing when a member moves between components.
4.  Increased automation of common personnel and pay transactions
5.  Integration of functionality currently spread across 55 different adhoc and outdated HR Business Systems.

Efforts in FY20 are focused on RPP that will support the remainder of Developmental Testing (including vendor support), Training and Development efforts, and Operational/Parallel Testing with select populations in the fleet.  Simultaneously, the RFP Pilot will be occurring for the full FY20 in an Agile methodology covering requirements gathering, development, testing, and support for deployment by Jan 2021.  Beginning in FY20 system requirements and functionality for NMRS/BBD/AoA/CRM/ARM will be subsumed under the auspices of NP2 as part of the N1 MPT&E Transformation Effort and system consolidation.  The descriptions for those systems are provided below.

BILLET BASED DISTRIBUTION (BBD)
BBD is a Sailor 2025 initiative aimed at modernizing distribution and order writing systems.  The effort begins functional work and follow-on development to collapse Navy Reserve Order Writing System (NROWS), Navy Marine Corps Mobilization Processing System (NMCMPS), Enlisted Assignment Information System (EAIS), and Officer Assignment Information System (OAIS) into a single distribution system.  The objective of BBD is to increase personnel readiness, improve fit and provide clear visibility to the impact on mission readiness at the billet level. BBD will facilitate maximizing the contributions of every member of the Navy workforce by delivering competency-based career paths.  As part of the Navy's transformation initiative, BBD will be consolidated into the MPT&E Navy Personnel and Pay (NP2) System technology component of the transformation effort.

NAVY MANPOWER REQUIREMENTS SYSTEM (NMRS)
NMRS will modernize obsolete software and incorporate a wide array of enhancements (expanded capabilities based on sponsor's approved Functional Requirements Document) of new capabilities in support of Manpower Requirement efficiencies. 
NMRS is a key tool which Navy manpower managers rely on to set, implement, and execute manpower requirements. Recommendations for improving data bases and the Navy's mobilization capacity rely on NMRS to make strength determinations.  The planned effort also includes technical evaluation and integration of products produced by the Simulation Toolset for Analysis of Mission, Personnel and Systems (STAMPS) program.  As envisioned by the Navy's Transformation initiative, NMRS will eventually be consolidated into the MPT&E Navy Personnel and Pay (NP2) System technology component of the transformation effort.

ANALYSIS OF ALTERNATIVE/ECONOMIC ANALYSIS (AOA)
The Navy will conduct multiple AoAs and studies to analyze viable alternatives in order to determine the most efficient and effective solution to address the modernization of elements of the Navy's Manpower, Personnel, Training and Education (MPT&E) IT portfolio.  AOA will assess operational effectiveness, suitability, and costs of non-tactical systems to meet emerging capability requirements.  

LEARNING STACK (FORMERLY LEARNING MANAGEMENT SYSTEM - DISTANCE LEARNING (LMS-DL))
Beginning in FY20, LMS-DL is aligned with the Learning Stack (LS) technology component of the N1 Transformation initiative.  LMS-DL supports ready relevant learning, with a focus to align Navy learning, create a career learning continuum, and leverage evolving technologies to expand learning solutions when and where the Sailor needs them.  This will modernize content that meets Fleet-validated learning needs, to improve Sailor performance and enhance mission readiness.  The collaborative learning environment (CLE) is a key component within the learning IT strategy that leverages Commercial-Off-the-Shelf products to integrate the CLE with intelligent tutors, a multi-purpose reconfigurable training system (MRTS), electronic classrooms (ECR), trainers and labs, interactive multimedia instruction (IMI), instructors, and a virtual environment. 
 As part of the Transformation holistic IT approach, ready & relevant learning requires the development of a Learning Management System that permits:
(1) Mobile & flexible delivery of modular training to the sailor
(2) Synchronization of work requirements with learning modules to ensure proper training is delivered at the right time
FY20 funding will develop and deploy new technologies for modularized training in fleet concentration areas to support the continuum of learning to include:
(1) Development, modification or replacement of the current LMS platform
(2) Integration of Manpower, Personnel, Training and Education (MPT&E) management tools to support end to end business processes (billet information, assignment, distribution, student management, learning management, personnel information, advancement) that will be impacted by changes to learning delivery and career profiles via Progressive NECs (e.g. Legacy systems: TFMMS,NSIPS, Learning Assessment System, Navy Training Management Planning System and future transformation systems: NP2 and ADE.) 
The Learning Management tools and supporting IT infrastructure must also be modified to support management of training into the Delayed Entry Program, the growing use of demonstration videos, social media, student and learning management for MPT&E mobility efforts, gaming and simulation technology as it is brought on-line.
LMS-DL will also introduce the Learning Continuum Pilot, a risk reduction effort that develops proof of concept alignment of sailor training requirements with learning content delivery.

SINGLE POINT OF ENTRY (SPOE) (FORMERLY MY NAVY PORTAL (MNP))
SPOE is an integrated web portal that consolidates the Navy's Human Resource portals, knowledge, and applications into a single and simplified user experience.  Through the use of a multi-phased development approach, SPOE will provide an intuitive self-service capability for Sailors to view and manage their personnel and career information.   SPOE provides Active and Reserve Sailors with personalized interactive experiences and allows access to relevant information including learning content, human resource applications, and career business processes.
FY20 will support the following new efforts:  
1.	New challenges within technical development including transactional mobile applications
2.	Development and production of commercial cloud based Identity and Access Management (IdAM) services
3.	More robust level-of-effort requirement for cybersecurity
4.	System and services integration - integration with My Navy Career Center, CRM solution, IdAM, Mobile Apps, and legacy systems

APPLICANT RELATIONSHIP MANAGEMENT (ARM)
ARM provides automated support of the management of recruiting information. ARM enables all levels of recruiting to have real-time access to timely and accurate information. ARM provides managers with decision-making support by consolidating Navy Recruiting Command (NRC) legacy application systems. The complete ARM Systems Dev/Mod effort will incorporate biometrics and paperless implementation across all lines of business systems to gain additional efficiencies.  Included in the ARM program is the Self Service Accessions Application (SSAA). Phase II of this effort will build the SSAA application into the ARM system. SSAA is a mobile device-based software application. SSAA supports a change in the NRC business processes from a recruiter-driven business model to an applicant self-service business model. This "app" will be used by applicants to collaborate with recruiters anytime & anywhere to more efficiently and effectively navigate the recruiting process.  As envisioned by the Navy's Transformation initiative, ARM will be consolidated into the NP2 Customer Relations Management (CRM) in FY20.

AUTHORITATIVE DATA ENVIRONMENT (ADE)
ADE is part of the Navy's MPT&E IT Transformation initiative aligned directly with the Authoritative Data Environment technology component of the transformation effort.  ADE is aimed at transitioning the current project based ADE into a full enterprise solution that is based on modern IT service models and cloud hosting technology.  This will advance data analytics and visualization capabilities, and add common platform services in a big data environment that is consistent with private industry.  This acceleration toward a true Navy-wide personnel authoritative data environment is a transformational increase in capability for decision support and improving personnel readiness.  
As part of the Transformation strategy, the Chief of Naval Personnel has directed expansion and improvements of the ADE in making MPT&E data more available to commanders, sailors, business owners and fleet executive leadership.  The ADE provides infrastructure, operations and sustainment of the Navy MPT&E Authoritative Data Warehouse(ADW), enterprise service bus, and web support services. 
The capabilities delivered by this funding include:
     (1) Completed "golden record" expansion increments
          - Data quality
          - Governance
          - Security
          - Data standardization
     (2) Increased capabilities for MPT&E supply chain & business operations
          - Data discovery
          - Advanced visualization tools
          - Predictive analytics
     (3) Enhanced architecture to support unstructured data and "big data" analytics
     (4) Improved support for future identity management & access for mobile device capability

RISK MANAGEMENT INFORMATION (RMI)
The RMI program is a consolidation of DON risk management requirements into a single Program of Record (POR) to provide modern safety reporting and management capabilities for both active and reserve Navy and Marine Corps commands. RMI enables agile responses to business rule changes, automation of routine actions, improved data integrity, and facilitates self-service for organizations and individuals.
RMI is being developed in three increments of capabilities: Streamlined Incident Reporting (SIR), Safety Program Management (SPM), and Analysis & Dissemination (A&D).  A fourth requirement, Portal  integration, will be accomplished as part of the development of the three RMI increments since each will be built on the same Commercial Off The Shelf (COTS) platform.  Each of these capabilities will be acquired as individual Abbreviated Acquisition Programs using an incremental development approach for reengineered business processes, while consolidating five legacy systems Web-Enabled Safety System (WESS), Enterprise Safety Application Management Systems (ESAMS), Portsmouth Occupational Accident and Illness Reporting System (POAIRS), Medical Mishap and Compensation (MMAC), and Injury Tracker (INJTRK).
                                             
                                                 
                                                     Billet Based Distribution (BBD) (Moving to NP2)
                                                     
                                                         
                                                             0.400
                                                             0
                                                             Completed testing and deployment of BBD Phase 1C. Began requirements analysis, design and development of BBD Phase 2 Enlisted Optimization and Slating and Phase 2 Officer functionality.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             BBD functionality and requirements are being aligned under the Navy Personnel and Pay (NP2) Pillar as part of the MPT&E Transformation effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             BBD functionality and requirements are being aligned under the Navy Personnel and Pay (NP2) Pillar as part of the MPT&E Transformation effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Learning Stack (LS) (formerly Learning Management System - Distance Learning)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             6.469
                                                             0
                                                             1. Procure and implement Learning Management System - Distance Learning (LMS-DL) Web Conferencing capability and integrate with existing LMS-DL components to form decentralized learning environment.
2. Begin integration of Commercial Off-the-Shelf (COTS) LMS solution with Learning Content Repository.
3. Integrate Optimized Scheduler with capability to manage classroom usage.
4. Begin development of Game Engine capability harmonizing with LMS components.
5. Development and integration of LMS components to support seamless Collaborative Learning Environment (CLE) toolset.
                                                        
                                                         
                                                             4.851
                                                             0
                                                        
                                                         
                                                             4.851
                                                             0
                                                             1. Complete Learning Management System (LMS) Commercial Off-The-Shelf (COTS) implementation
2. Complete COTS LMS solution integration with Learning Content Repository.
3. Procure and Integrate Scheduler with capability to manage classroom usage.
4. Continue Game Engine integration efforts with LMS components.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.6M. FY20 decrease due to completion of Learning Management System (LMS) integration effort to support Collaborative Learning Environment (CLE) toolset.
                                                    
                                                
                                                 
                                                     Single Point of Entry (SPOE) (formerly My Navy Portal)
                                                     
                                                         
                                                             13.063
                                                             0
                                                             1. Continued the development and integration of portal CLE portlet capabilities for Sailors to manage their careers in an intuitive self-service web environment. 
2. Provided on-going training and support to identified MNP content and page administrators who must be trained on the new capability being developed for each incremental release of new MNP capability.
3. Integrated with MPT&E applications and capabilities.  MNP functional users and sponsors continue to shift their priorities for MNP integration with outside systems.  Those outside system integrations require new MNP development/modernization code builds to enable MNP to successfully partner with them.
4. Supported development of a cloud MNP hosting solution.  MNP requires new development/modernization of its underlying architecture to function properly once migrated to the cloud hosting platform.
                                                        
                                                    
                                                     
                                                         
                                                             11.145
                                                             0
                                                             1. Support evolving MNP into a Single Point of Entry (SPOE) as a key component of the MPT&E Transformation efforts.
2. Continue the development and integration of portal Career Life Event (CLE) portlet capabilities for Sailors to manage their careers in an intuitive self-service web environment.
3. Integrate with MPT&E Transformation plan (system consolidation) in order to streamline MPT&E applications and capabilities.  MNP functional users and sponsors continue to refine their priorities for MNP integration with outside systems.  Those discrete system integrations require new MNP development/modernization code builds to enable MNP to successfully partner with them.
4. Support development of a commercial cloud MNP hosting solution.  MNP seeks to migrate from a government cloud hosting platform to a commercial cloud hosting solution.
5. Develop several mobile applications as a key component of MPT&E's Sailor Self Service drive.  My Navy Portal will serve as the front-end, electronic interface for Sailor ticket requests coming into the center.
6. Integrate and serve as a key platform to support the My Navy Career Center, My Navy Self Support Services, and a Customer Relations Management (CRM) solution.
7. Assist in establishing a core Identity Access Management program to improve Fleet authorization and security procedures.  Software will require modest reconfiguration to meet Navy security parameters.
8.  Complete Customer Relations Management (CRM) Pilots.
                                                        
                                                         
                                                             39.477
                                                             0
                                                        
                                                         
                                                             39.477
                                                             0
                                                             1. Assist in establishing a core Identity Access Management (IdAM) program to improve Fleet authorization and security procedures.  Software will require modest reconfiguration to meet Navy security parameters.  The capability will make strong use of a cloud based IdAM solution. 
2. Support integration of My Navy Portal (MNP) and mobile applications with cloud based Identity and Access Management (IdAM) systems and services to provide non-CAC authentication to OPNAV N1 MPT&E information
3. Support development and execution of cyber security documentation, reviews, and processes in support of MPT&E Transformation's Authority to Proceed (ATP) process, NAO's Risk Management Framework (RMF) Authority to Operate (ATO) process, and additional technical system modernization to meet current cyber security requirements
4. Continue evolving MNP into a Single Point of Entry (SPOE) as a key component of MPT&E's Transformation efforts.  Providing direct integration for Sailors between various MPT&E capabilities allows for a more seamless interaction and lowers the overarching IT footprint.  Integration efforts will also necessitate an electronic interface with the My Navy Career Center (MNCC).
5. Advance integration of portal Career Life Event (CLE) portlet capabilities for Sailors to manage their careers in an intuitive self-service web environment.
6. Plan system consolidations in order to streamline MPT&E applications and capabilities. System integrations require new MNP development/modernization code builds to enable MNP to successfully partner with them.
7. Continue migration of MNP from a government cloud hosting platform to a commercial cloud hosting solution.
8. Continue developing mobile applications as a key component of OPNAV N1s Sailor Self Service capabilities.  This will include the need for additional software that provides high levels of encryption, in addition to device operating system protections and verifications.  
9. Ensure compliance with National Information Assurance Partnership (NIAP) Protection Profiles through software and testing tools in order to meet leading mobile security protocols and standards
10. Partner with OPNAV N1 to integrate and serve as a key platform to support the MNCC and My Navy Self Support Services.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in funding of $28.3M from FY19 ($11.1M to $39.5M) to FY20 can directly be attributed to the increase in scope and scale in which the Single Point of Entry (SPOE) program line is executing against. Increased efforts are directly attributed to:  

1.  New challenges within technical development including transactional mobile applications
2.  Development and production of commercial cloud based Identity and Access Management (IdAM) services
3.  More robust level-of-effort requirement for cybersecurity
4.  System and services integration - integration with My Navy Career Center, CRM solution, IdAM, Mobile Apps, and legacy systems
                                                    
                                                
                                                 
                                                     Analysis of Alternative Economic Analysis (AOA EA) (Moving to NP2)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             1. Begin AoA for risk reduction field test study for PersPay
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Beginning in FY20, AoA funding realigned to the Navy Personnel and Pay (NP2) Pillar as part of MPT&E Transformation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $500K.  Beginning in FY20, AoA funding realigned to the Navy Personnel and Pay (NP2) Pillar as part of MPT&E transformation.
                                                    
                                                
                                                 
                                                     Navy Personnel and Pay (NP2) (Formerly NSIPS)
                                                     
                                                         
                                                             9.937
                                                             0
                                                             1.  Bi-Service PeopleSoft license acquisition
2.  Continuation of effort to implement strategy in completing deferred software changes related to retirements, separations, selection board preparation, personnel appraisal, and personnel accountability that require development and modernization; and implement improved modernized personnel processes
3.  In FY18, PAYMOD completed its acquisition processes and awarded its first Task Order to develop increment 1, which focused on creating a PeopleSoft Global Payroll baseline and implementing the initial modernized military pay capabilities.
4.  Completed fit/gap analysis of the permeability functional requirements to personnel, pay, and authoritative data environment requirements.  Solicited and awarded contract or task order and complete the System Requirements Review/System Functional Review (SRR/SFR).
                                                        
                                                    
                                                     
                                                         
                                                             60.092
                                                             0
                                                             Transformation activities include conducting prototypes, testing, integration, and migration to a cloud environment.  FY19 efforts include:
1.  Continuation of the second Field Test / Rapid Pilot Prototype (RPP).  Software development life cycle activities to enable desired HR and Payroll operations in a production environment while developing the Treasury Direct Disbursement (TDD) capability.  
2.  Migrate RPP to a secure and accredited commercial cloud hosting solution. The migration allows a development environment for future field tests, prototypes, and pilot projects to help achieve Navy MPT&E Transformation objectives.  
3.  Begin the Navy Enlisted System (NES) and Officer Personnel Information System (OPINS) consolidation efforts.
4.  Build MPT&E system functionality into a COTS Pay Modernization baseline, which feed into modernized military personnel and pay capabilities and Active Component/Reserve Component (AC/RC) permeability.    
5.  Integration of Bi-Service PeopleSoft license with personnel and pay modernization solution.
6.  Define scope and minimum attributes for the PERS/PAY solution set
7.  Develop level A/B/C functional requirements to address the Personnel, Payroll, and Audit business needs across MPT&E to support FOC PERS/PAY capabilities
8.  Analyze DFAS payroll services/functions and determine feasibility to transition services to Navy
9.  Complete Meritorious Advancement Program (MAP) functionality
10. Realignment of NMRS and BBD functionality/requirements to NP2 RPP.
                                                        
                                                         
                                                             111.237
                                                             0
                                                        
                                                         
                                                             111.237
                                                             0
                                                             NP2 increase in FY20 is aligned with the Navy's MPT&E IT Transformation initiative to develop a technology component that forms an MPT&E Navy Personnel and Pay (NP2) system.  Transformation activities that were started in FY18 & FY19 will continue, and include conducting prototypes, testing, and integration.  FY20 efforts will complete work on the NP2 Rapid Prototype Pilot (NP2 RPP) and start the NP2 Rapid Fielding Pilot (RFP):

1.	Complete design and development of the PCS Travel theme.
2.	Complete unit, functional, integration/regression testing and package handoff of the PCS Travel theme.
3.	Complete development of the Performance theme.
4.	Complete unit, functional, integration/regression test and package handoff of the Performance theme.
5.	Complete integration sprints for the NP2 RPP themes.
6.	Complete Iterative Development Test (DT) and Iterative System Integration Test (SIT) for NP2 RPP themes.
7.	Testing organizations complete OTS observation for NP2 RPP.
8.	Capability drop for NP2 RPP (Street to Fleet functionality).
9.	Training for NP2 RPP
10.	Limited User Testing (LUT) and Operational Testing for NP2 RPP.
11.	Parallel processing begins.
12.	Begin Rapid Fielding Pilot (RFP).
13.	Conduct design and development sprints for NP2 RFP.
14.	Begin second Rapid Prototype Pilot (RPP) to cover additional pay elements required to sunset DJMS AC/RC.
15.      Complete the consolidation of NES/OPINS functionality into NSIPS
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY20, the funding increase is due to the overlap of two large scale pilots for NP2 (RPP & RFP). Rapid Pilot Prototype (RPP) funding will support the remainder of Developmental Testing (including Vendor support), Training and Deployment efforts, and Operational/ Parallel Testing with select populations in the fleet.  Simultaneously, the Rapid Fielding Pilot (RFP) will be occurring for the full FY20 in an Agile methodology covering Requirements gathering, Development, Testing, and support for Deployment by Jan 2021.  

1.  RPP will use a rapid prototype approach to deliver pilot for PeopleSoft pay capability; build and demonstrate in production-like environment; delivery of "field-able" capability in the Government Cloud Environment.  Maximize use of PeopleSoft 9.2 Human Capital Management (HCM) out of the box and leverage Field Test 1 build.
Support Treasury Direct Disbursing (TDD) capabilities including testing and validation of a bi-directional interface with Treasury.  Generate pay file to Global Exchange (GEX). Integration testing for RPP. 

2.  RFP will design, build and test sprint cycle for residual Pay & Personnel capability.  In addition to build out interfaces and data exchanges needed for fielding; Operational Testing and parallel operations, as well as training activities.
                                                    
                                                
                                                 
                                                     Risk Management Information (RMI)
                                                     
                                                         
                                                             1.058
                                                             0
                                                             1.  Continued development of Streamlined Incident Reporting (SIR) technical solution
2.  Completed phase 1 Analysis and Dissemination (A&D) technical solution
3.  Delivered the first module under SIR - Dive Jump Reporting System (DJRS)
                                                        
                                                    
                                                     
                                                         
                                                             1.100
                                                             0
                                                             1.  Complete development of RMI Streamlined Incident Reporting (SIR) and Analysis and Dissemination (A&D) requirements
2.  Begin acquisition planning of RMI Safety Program Management (SPM) and Single Point of Entry (SPOE)
                                                        
                                                         
                                                             7.000
                                                             0
                                                        
                                                         
                                                             7.000
                                                             0
                                                             Investment in development and modernization of predictive analytic system which will provide:
1.) Improvements in data analysis
2.) Predictive operational safety and risk information
3.) Participation in TYCOM near miss reporting processes to share lessons across the force
4.) Development of a robust process to assess instances of organizational drift and detect accumulation of accident risk over time
5.) Improve data visualization.

Development of an SPM system/capability that replaces legacy systems and implements to-be process improvements for executing a safety and occupational health (SOH) program across the DON.

Conduct trade off studies to determine options for providing a portal integration capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $5.9M.  Funding increase from FY19 to FY20 associated with the following requirements:
1.  Analysis and Dissemination Development, Modernization, and Integration.  Funding to execute A/D mission of providing actionable information to reduce safety incidents.  Without the support of more sophisticated analytics to include predictive analytics, Navy will not be able to employ more predictive capabilities to improve safety across the DON in alignment with the SECNAV Strategic Readiness Review.  
2.  Safety Program Management Development and Modernization - Develop and Deploy Safety Program Management functionality.  RMI is developing an SPM capability that replaces legacy systems and modernizes interface and capabilities.

Both initiatives consolidate safety systems, makes it easier to report mishaps, and provides authoritative data to help improve safety conditions.
                                                    
                                                
                                                 
                                                     Authoritative Data Environment (ADE)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             10.000
                                                             0
                                                             1. Establish ADE Functional laboratory Test environment in the cloud.
2. ADE architecture in the cloud and migrate the Navy Training Management Planning System (NTMPS) data warehouse (DW) to the cloud.  This is the first of nine legacy MPT&E data warehouses being consolidated into ADE.
3. Consolidate the Navy Personnel Database (NPDB) data warehouse into the ADE environment. This is the second of nine legacy DWs being consolidated into ADE.
4. Consolidate Navy Manpower Program and Budget System (NMPBS) data warehouse into the ADE environment. This is the third of nine legacy MPT&E DWs being consolidated into ADE.
                                                        
                                                         
                                                             5.200
                                                             0
                                                        
                                                         
                                                             5.200
                                                             0
                                                             1.  API Gateway fully deployed, continuing the ingest of data from the legacy system consolidation.
2.  API Center of Excellence function operational to standardize and reuse API enabling a streamlined interface process
3.  Continue to build out the following capability:
        A.  Migrate ADE BBD Ad Hoc capability
        B.  Migrate FLTMPS capability
        C.  Consolidate NPDB Data Warehouse
        D.  Enable view My Pay Check
4.  Initial Analytic capability focusing on Supply Chain
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4.8M.  The FY20 RDT&E,N funding decreased by $4.8M from FY19 because of transition into sustainment.  The portions of the legacy data warehouses that have been consolidated into the ADE environment will transfer to sustainment.
                                                    
                                                
                                                 
                                                     Applicant Relationship Management (ARM) (Moving to NP2)
                                                     
                                                         
                                                             0.537
                                                             0
                                                             1. Conducted software requirement analyses leading up to Production Readiness Review (PRR)
2. Conducted regression testing for proper integration with earlier development efforts 
3. Created improved audit management capability for increased efficiency
4. Provided enhanced user and data management capabilities to efficiently integrate Self Service Accessions Application (SSAA)
5. Completed ARM pilots (Moving to NP2)
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No change.
                                                    
                                                
                                            
                                             
                                                 
                                                     8106
                                                     Command Support Equipment
                                                     
                                                         2.755
                                                         5.883
                                                         3.372
                                                         3.372
                                                         4.481
                                                         6.335
                                                         5.755
                                                         5.871
                                                         0.000
                                                         47.685
                                                    
                                                
                                                 
                                                     0604703N / PU 1822
                                                     Personnel Training, Sim & Human Factors
                                                     
                                                         24.229
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         24.229
                                                    
                                                
                                            
                                             BLI 8106 for NP2 and ADE. 
Research and Development Funds for MPT&E Transformation under PE 0604703N have been consolidated within PE 0605013N PU 2905 starting in FY19.
                                             As a general rule IT development programs use an agile software development methodology therefore milestones, tasks and phases are often conducted in parallel vice sequentially.

BILLET BASED DISTRIBUTION (BBD)
Beginning in FY20, distribution requirement falling under auspices of NP2 as part of the MPT&E transformation.

LEARNING STACK (Formerly LEARNING MANAGEMENT SYSTEM - DISTANCE LEARNING)
Use existing GWAC or competitive contract for any new product sourcing, use existing Bi-Service PeopleSoft license, Indefinite Delivery/Indefinite Quantity contract vehicles within PMW 240 for additional design and integration services. Investigate option of using an Interagency Agreement for an Assisted Acquisition with the Office of Personnel Management's USA Learning program. 

NAVY PERSONNEL AND PAY SYSTEM (NP2)

NP2 will incrementally implement Navy's  personnel and pay modernization strategy using a variety of IDIQ contract task orders.  These task orders will use commercial off the shelf (COTS) software (PeopleSoft Global Payroll and PeopleSoft General Ledger) to extend the Navy Personnel and Pay (NP2) functionality based on PeopleSoft Human Capital Management.

SINGLE POINT OF ENTRY (SPOE)
The required services will be procured through a competitive small business Indefinite Delivery / Indefinite Quantity (ID/IQ) Cost Plus Fixed Fee (CPFF) 8a contract.

NAVY MANPOWER REQUIREMENTS SYSTEM (NMRS)
Beginning in FY20, requirements for this system will fall under auspices of NP2 as part of the MPT&E transformation.

RISK MANAGEMENT INFORMATION (RMI)
There are existing Commercial-Off-the-Shelf (COTS) software and services that, with customization, can fill the Navy's documentation requirements and generate safety reporting of the United States Naval forces.  These services will be procured through an 8A CPFF contract.

The Navy plans to leverage Contractor developed safety-related products by using a modular contracting approach to implement and combine capabilities from the following systems.

(a) Streamlined Incident Reporting (SIR)
(b) Single Point of Entry (SPOE)
(c) Safety Program Management (SPM);
(d) Analysis & Dissemination (A&D)

AUTHORITATIVE DATA ENVIRONMENT (ADE)
The required services will be procured through multiple Cost Plus Fixed Fee (CPFF) task orders awarded on a competitive, multiple award, small business Indefinite Delivery / Indefinite Quantity (ID/IQ) contract for PMW 240 enterprise services, and also on a competitive, single award, large business Indefinite Delivery / Indefinite Quantity (ID/IQ) contract for tasking related to personnel and pay modernization.

APPLICANT RELATIONSHIP MANAGEMENT (ARM)
Beginning in FY20, requirements for this system will fall under auspices of NP2 as part of the MPT&E transformation.
                                             LEARNING STACK (LS)
Capturing end user screen refresh latency as compared to current system benchmarks for on-line courses.
Identifying all integration points, failure modes and data flows required for the additional technology and approach
Identifying supply chain, instructional, and student management business process changes needed to employ the technology
Assessing server utilization and physical architecture projections (#s and types of hardware/SW/network appliances) needed for full scale use of the technology.

NAVY PERSONNEL AND PAY SYSTEM (NP2)
The system shall allow role-based access to SSN and/or masked SSN in accordance with Personally Identifiable Information (PII) instructions 100% of the time.
The system shall have a retrieval or generation of data entry/navigation screen within 4 seconds for 90% of transactions.
System maintainability - Failures or unplanned outages shall be restored within 4 hours.
The system shall have sufficient capacity to handle anticipated user demand based on increased functionality and accessibility for at least 12,000 simultaneous users.
Data consistency - The system shall produce consistent reports when a query is duplicated using identical user-selected parameters, to include the specific timestamp of the query.  System will be within 99% accuracy in replicating the report content.
Data accuracy - The system shall generate forms and accurately populate them with authoritative source data with greater than 99% accuracy between the data auto-populated forms and the data contained within the system.

SINGLE POINT OF ENTRY (SPOE)
MNP will meet acquisition program and system engineering and technical review milestones for development with no outstanding severity 1-3 defects prior to production release.  The portal will manage at least 50,000 concurrent actions per hour and 200,000 concurrent users per hour. 

RISK MANAGEMENT INFORMATION (RMI)
Safety Incident Reporting Functionality - The system shall provide the ability to utilize RMI mishap, near mishap, and hazard initial notification, report drafting, report submission, report endorsement, and mishap recommendation / action item response and tracking functionality for at least 95% of Navy and Marine Corps operational ground forces, shore commands, surface forces, aviation forces, and submarine forces
Incident Data Capture - The system shall capture safety incident report data 100% of the time.
Security - The system shall protect flagged Safety Privilege, Personally Identifiable Information (PII), and Protected Health Information (PHI), and allow only role-based access in accordance with law, regulation and policy (LRP) instructions.  100% of flagged Safety Privilege, PII, and PHI data shall be protected from unauthorized roles and tacit export.
Registered Users - The system shall support user account access for Navy and Marine Corps members and safety support users for all safety user types = (administrative, power, occasional, and infrequent)
Concurrent Active Users - The system shall have sufficient capacity to support concurrent active users or greater than 20% of all safety users.
Response Time - Data requests/queries, reports, building of custom views, etc. shall not significantly impact transaction processing time.  All items will be processed within 1 second or less for 90% of requests and 3 seconds or less for 10% of single record requests.

AUTHORITATIVE DATA ENVIRONMENT (ADE)
The system shall provide an audit trail for all system transactions.
The system shall transfer data payloads of up to 1 megabyte (MB) among services. 
The system shall transfer data transactions of up to 1 MB among applications. 
The system shall allow any authorized application or system to insert data.
The system shall provide CAC-enabled login for identity management.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     NP2 - The Navy intends to transform labor intensive, antiquated paper-based processes into standardized, automated processes that support audit readiness, improve customer service, and require less complex management oversight. NP2 will develop and deploy modernizations, enhancements, and integration of products towards an objective capability focused on Navy personnel process standardization, authoritative data, and a central personnel and pay service delivery model to achieve CNP's transformation goal.  

In FY20, the funding increase is due to the overlap of two large scale pilots for NP2 (RPP & RFP). Rapid Pilot Prototype (RPP) funding will support the remainder of Developmental Testing (including Vendor support), Training and Deployment efforts, and Operational/ Parallel Testing with select populations in the fleet.  Simultaneously, the Rapid Fielding Pilot (RFP) will be occurring for the full FY20 in an Agile methodology covering Requirements gathering, Development, Testing, and support for Deployment by Jan 2021.  
1.  RPP will use a rapid prototype approach to deliver pilot for PeopleSoft pay capability; build and demonstrate in production-like environment; delivery of "field-able" capability in the Government Cloud Environment.  Maximize use of PeopleSoft 9.2 Human Capital Management (HCM) out of the box and leverage Field Test 1 build.
Support Treasury Direct Disbursing (TDD) capabilities including testing and validation of a bi-directional interface with Treasury.  Generate pay file to Global Exchange (GEX). Integration testing for RPP. 
2.  RFP will design, build and test sprint cycle for residual Pay & Personnel capability.  In addition to build out interfaces and data exchanges needed for fielding; Operational Testing and parallel operations, as well as training activities.

SPOE - Increase of $28.3M.  The increase in funding of $28.3M from FY19 ($11.1M to $39.5M) to FY20 can directly be attributed to the increase in scope and scale in which the Single Point of Entry (SPOE) program line is executing against. Increased efforts are directly attributed to:  
1.  New challenges within technical development including transactional mobile applications
2.  Development and production of commercial cloud based Identity and Access Management (IdAM) services
3.  More robust level-of-effort requirement for cybersecurity
4.  System and services integration - integration with My Navy Career Center, CRM solution, IdAM, Mobile Apps, and legacy systems


RMI - Increase of $5.9M.  Funding increase from FY19 to FY20 associated with the following requirements:
1.  Analysis and Dissemination Development, Modernization, and Integration.  Funding to execute A/D mission of providing actionable information to reduce safety incidents.  Without the support of more sophisticated analytics to include predictive analytics, Navy will not be able to employ more predictive capabilities to improve safety across the DON in alignment with the SECNAV Strategic Readiness Review.  
2.  Safety Program Management Development and Modernization - Develop and Deploy Safety Program Management functionality.  RMI is developing an SPM capability that replaces legacy systems and modernizes interface and capabilities.  Both initiatives consolidate safety systems, makes it easier to report mishaps, and provides authoritative data to help improve safety conditions.
                                                     
                                                         
                                                             BBD Phase 1c Increment 1 and 2, Phasde 2
                                                             C
                                                             CPFF
                                                             SSC, INC
                                                             New Orleans, LA
                                                             
                                                                 11.685
                                                                 
                                                                     0.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMS-DL Pilot and Career Profile Management
                                                             C
                                                             CPFF
                                                             OPM
                                                             Pensacola, FL
                                                             
                                                                 3.801
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.469
                                                                     2019-05
                                                                
                                                                 
                                                                     4.851
                                                                
                                                                 
                                                                     4.851
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MNP/SPOE
                                                             C
                                                             CPFF
                                                             Katmai
                                                             Arlington, VA
                                                             
                                                                 13.424
                                                                 
                                                                     13.063
                                                                     2018-07
                                                                
                                                                 
                                                                     11.145
                                                                     2019-05
                                                                
                                                                 
                                                                     39.477
                                                                
                                                                 
                                                                     39.477
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TFMMS Design, Development, Test & Deployment (2 Increments)
                                                             C
                                                             CPFF
                                                             A3IS
                                                             Palm Coast, FL
                                                             
                                                                 6.619
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.619
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PRIDE MOD II Design, Development, Test & Deployment
                                                             C
                                                             CPFF
                                                             CGI, Fed
                                                             Washington, DC
                                                             
                                                                 2.185
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.185
                                                                 1.370
                                                            
                                                        
                                                         
                                                             AOA Design, Development, Test & Deployment
                                                             C
                                                             CPFF
                                                             GDIT
                                                             New Orleans, LA
                                                             
                                                                 1.792
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NP2 Rapid Prototype Pilot
                                                             C
                                                             CPFF
                                                             GDIT/Na Ali
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     32.350
                                                                     2018-10
                                                                
                                                                 
                                                                     46.243
                                                                
                                                                 
                                                                     46.243
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMRS Design, Development, Test & Deployment
                                                             C
                                                             CPFF
                                                             Millienium
                                                             New Orleans, LA
                                                             
                                                                 0.262
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             RMI SIR/SPOE/SPM/A&D Design, Development, Test & Deployment
                                                             C
                                                             CPFF
                                                             Syneren
                                                             Arlington, VA
                                                             
                                                                 8.651
                                                                 
                                                                     1.058
                                                                     2018-07
                                                                
                                                                 
                                                                     1.100
                                                                     2019-06
                                                                
                                                                 
                                                                     7.000
                                                                
                                                                 
                                                                     7.000
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ADE - BI / Visualization / Analytics Products
                                                             C
                                                             CPFF
                                                             GDIT
                                                             Washington, D.C.
                                                             
                                                                 3.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.600
                                                                     2019-05
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ADE - System Integration
                                                             C
                                                             CPFF
                                                             Millenium
                                                             Washington, D.C.
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.400
                                                                     2019-04
                                                                
                                                                 
                                                                     2.200
                                                                
                                                                 
                                                                     2.200
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARM Phase 1-3 Design, Development, Test & Deployment
                                                             C
                                                             CPFF
                                                             HP
                                                             Orlando, FL
                                                             
                                                                 2.700
                                                                 
                                                                     0.537
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.237
                                                                 2.221
                                                            
                                                        
                                                         
                                                             NP2 Rapid Fielding Pilot
                                                             C
                                                             CPFF
                                                             GDIT/ Na Ali
                                                             Honolulu, HI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     51.805
                                                                
                                                                 
                                                                     51.805
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 51.805
                                                            
                                                        
                                                         
                                                             NP2 Transformation
                                                             C
                                                             CPFF
                                                             GDIT/Na Ali
                                                             Washington, DC
                                                             
                                                                 13.736
                                                                 
                                                                     6.248
                                                                     2018-01
                                                                
                                                                 
                                                                     23.937
                                                                     2019-01
                                                                
                                                                 
                                                                     13.189
                                                                
                                                                 
                                                                     13.189
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 57.110
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             NSIPS Bi-Service License
                                                             C
                                                             CPFF
                                                             Oracle
                                                             Redwood City, CA
                                                             
                                                                 13.206
                                                                 
                                                                     3.689
                                                                     2017-12
                                                                
                                                                 
                                                                     3.805
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605013N_2905_DOT_L39_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_2905_DOT_L39_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_2905_DOT_L39_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_2905_DOT_L39_FILE4.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_2905_DOT_L39_FILE5.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2905.L39
                                                     
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Pilot Tech Assessment Report
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Design
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Career Profile Management Deployment
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Design
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Decentralized Learning Delivery & Management Deployment
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Learning Management System - Distance Learning (LMS-DL): LMS-DL Advancement Changes Deployment
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Analysis of Alternative Economic Analysis (AOA EA)
                                                     
                                                         
                                                             AoA Risk Reduction Field Test Study - PersPay
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Single Point of Entry
                                                     
                                                         
                                                             MNP Phase 2C Acceptance Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MNP Phase 2C Production
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MNP Phase 2C Final Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MNP Develop & Integrate Additional CLE Portlets
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MNP:  MNCC Sailor Self-Service Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP:  Establish IdAM Solution
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP: SPOE Integration with ADE
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP:  Infrastructure Upgrades and Expansion
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP: SPOE Training Support Content and Page Administrators
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP Planning for SPOE Migration to Commercial Cloud Hosting Solution
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP Develop, Test & Release Portlets
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MNP Develop, Test & Release Additional Portlets
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Mobile Applications:  My Record native mobile application development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Mobile Applications:  Integration with IdAM services for MR mobile application
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Mobile Applications:  Integration with ADE services for data delivery to MR mobile application
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Mobile Applications:  Development of the uniform mobile application
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  Execution of a Full Scale IdAM pilot
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  Development and testing of an IdAM solution
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  End user, cycber security, and technical testing of the IdAM solution
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  Integration of the IdAM solution with the MR mobile application
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  Integration of the IdAM solution with additional mobile and web applications
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Identity and Access Management:  Integration of the IdAM solution to obtain, authorize, and control multiple persons
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     BILLET BASED DISTRIBUTION (BBD)
                                                     
                                                         
                                                             BBD Phase 1c Increment 1 Production Readiness Review/Production Rollout
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     NAVY PERSONNEL AND PAY  (NP2)
                                                     
                                                         
                                                             NP2 PERS MOD Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NP2 PERS MOD Application Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NP2 PERS MOD PRR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NP2 PeopleSoft License Renewal FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Testing for the NP2 Rapid Prototype Pilot
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Compile to Combat Activities for NP2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Capability Drop for NP2 RPP
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Rapid Fielding Pilot# 1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Transition of NP2 to commercial cloud environment
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2: Complete DJMS data celeaning
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Deployment Planning for NP2 RFP # 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2 Risk Reduction Field Test Study - PersPay
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Conduct design and development sprints for NP2 RFP # 1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Conduct SE events for NP2 RFP # 1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Increment 1 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Planning activities for NP2 RFP # 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Training activities for RFP # 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Interoperability and Operational Testing for RFP # 1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Deployment of RFP # 1
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Deployment Planning for NP2 RFP # 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Training activities for RFP # 2
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Planning activities for NP2 RFP # 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Increment 1 Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Conduct design and development sprints for NP2 RFP # 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NP2:  Conduct SE events for NP2 RFP # 2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Continue Execution of Field Test 2 Sprint X
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Incremental deployment of Field Test 2 Functionality into NP2 baseline
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Deployment to IPPS-N baseline
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Pers Driving Pay capability removed from NP2 baseline
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Capability Set 2 deployed to NP2b aseline
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Capability Set 2 removed from NP2 baseline
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Capability Set 3 deployed to NP2 baseline
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD Capability Set 3 removed from NP2 baseline
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD 55 to X functionality set 1 deployed to NP2 baseline
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD 55 to X functionality set 2 deployed to NP2 baseline
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PAY MOD 55 to X functionality set 3 deployed to NP2 baseline
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AC/RC PERMEABILITY SOLUTION - Task Order Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Systems Requirements Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Design
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Critical Design Review Iteration One
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Application Test Readiness Review Phase One
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Application Functional Testing /System Int. Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH1 AC/RC PERMEABILITY SOLUTION - Full Deployment Phase
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH2 AC/RC PERMEABILITY SOLUTION - Critical Design Review Phase Two
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH2 AC/RC PERMEABILITY SOLUTION - Application Test Readiness Review Phase Two
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PH2 AC/RC PERMEABILITY SOLUTION - Application Functional Testing /System Int. Testing  Nov 19
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PH2 AC/RC PERMEABILITY SOLUTION - Full Deployment Phase Two  Jan 20
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PH3 AC/RC PERMEABILITY SOLUTION - Critical Design Review Phase Three   April 20
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PH3 AC/RC PERMEABILITY SOLUTION - Application Test Readiness Review Phase Three  Jul 20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PH3 AC/RC PERMEABILITY SOLUTION - Application Functional Testing /System Int. Testing Sep 20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PH3 AC/RC PERMEABILITY SOLUTION - Full Deployment Phase Three  Nov 20
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PH4 AC/RC PERMEABILITY SOLUTION - Critical Design Review Phase Four   Jan 21
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PH4 AC/RC PERMEABILITY SOLUTION - Application Test Readiness Review Phase Four  Apr 21
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PH4 AC/RC PERMEABILITY SOLUTION - Application Functional Testing /System Int. Testing Jul 21
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PH4 AC/RC PERMEABILITY SOLUTION - Full Deployment Phase Three  Sept 21
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Risk Management Information (RMI)
                                                     
                                                         
                                                             RMI Safety Program Management Acceptance Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RMI Safety Program Management Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RMI Safety Program Management Post Implementation Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RMI Safety Program Management Full Deployment
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RMI Analysis and Dissemination Phase II Acceptance Test Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RMI Analysis and Dissemination Phase II Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RMI Analysis and Dissemination Phase II Acceptance Post Implementation Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RMI Analysis and Dissemination Phase II Full Deployment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RMI Analysis and Dissemintation Phase 3 - Predictive Analytics
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RMI Streamlined Incident Reporting 2.0
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RMI Streamlined Incident Reporting 3.0
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Authoritative Data Environment (ADE)
                                                     
                                                         
                                                             ADE Phase 2 Enterprise ADE Baseline SRR/SFR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 2 Enterprise ADE Baseline PDR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 2 Enterprise ADE Baseline CDR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 2 Enterprise ADE Baseline PRR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 2 Enterprise ADE Baseline IOC
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 3 Enterprise ADE Functional Laboratory Build
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 3 Enterprise ADE Infrastructure in Cloud Build
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NTMPS consolidation to ADE migration to cloud
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NPDB consolidation to ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NMPBS consolidation to ADE in cloud
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NTMPS ADE 1.5 BBD Ad Hoc Caapbility into ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NPDB Finalized consolidation to ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 Enable FLTMPS capability into ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NRDW consolidation to ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 C-WAY consolidation to ADE in cloud
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 PRIDE-MOD consolidation to ADE in cloud
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 CeTARS consolidation to ADE in cloud
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NSIPS Analytics consolidation to ADE in cloud
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ADE Phase 4 NSIPS Analytics consolidation to ADE in cloud  (FOC)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Applicant Relationship Management (ARM)
                                                     
                                                         
                                                             ARM Phase 2 Incremental Test # 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Code Release # 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Development # 3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Incremental Test # 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Code Release # 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ARM Phase 2 Development # 4
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3167
                                         Joint Technical Data Integration (JTDI)
                                         
                                             35.093
                                             2.462
                                             3.883
                                             5.545
                                             5.545
                                             8.178
                                             6.233
                                             7.211
                                             7.989
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Joint Technical Data Integration (JTDI) Program - JTDI funding supports the evaluation, testing and integration to develop a JTDI Government Off-The-Shelf (GOTS) solution for installation on Carrier and Amphibious Assault class ships and at other globally deployed Navy/Marine Corp aviation activities.  JTDI is a digital technical data access, delivery and local Organizational & Intermediate level library management toolset.  It improves accuracy and timeliness of technical manual and other technical data delivery and minimizes the Fleet's library management burden. JTDI reduces maintenance work hours with a savings Return on Investment of 2.5:1. JTDI also provides deployed maintenance personnel with 24x7 collaborative reach-back/tele-maintenance capabilities so that Fleet Support Teams/Engineering Technical Services can remotely diagnose problems and assist with repairs, and provides for process efficiencies to support ongoing Aviation Fleet Technical Representative reductions.

Marine Aviation Logistics Enterprise Information Technology (MAL-EIT) - MAL-EIT funding supports the evaluation, development, testing and integration of software and hardware solutions across all US Marine Corps Aviation activities to be used in the planning and execution of geographically distributed, expeditionary Aviation Logistics (AVLOG) chains in support of deployed USMC Air Combat Element operations.  The MAL-EIT Program is one of four programs contained within the Marine Aviation Logistics Support Program (MALSP) modernization program known as MALSP II.  Legacy MALSP is nearly 25 years old and grossly inadequate in IT capability to meet the informational, planning, and C2 needs of a dynamic, geographically distributed nodal AVLOG system. MAL-EIT is a Defense Business System Abbreviated Acquisition Program that will develop and deliver the required IT capability necessary to eliminate the IT related gaps existing in the legacy MALSP.  MAL-EIT is a family of IT solutions to be developed and delivered in three increments.  These increments are depicted below:

Expeditionary Pack Up Kit (EPUK): Provides Expeditionary Supply Operations to include business administration, inventory, and customer service operations.

Next Generation Buffer Management System: Provides buffer management in a time domain, and buffer sizing analysis.

Logistics Planning Tool and Optimizer Tool: Provides capability to develop tailored Remote Expeditionary Support Packages, consumption forecasts, and Nodal Logistics Lay down designs.
                                             
                                                 
                                                     Joint Technical Data Integration (JTDI)
                                                     
                                                         
                                                             0.924
                                                             0
                                                             Conducted development efforts associated with a major release of fully deployed COTS intensive JTDI system.  Conducted COTS requirements definition, evaluation, integration, and testing of annual baseline releases.  Conducted technology insertion of the JTDI system.
                                                        
                                                    
                                                     
                                                         
                                                             1.413
                                                             0
                                                             Conduct development and redeployment efforts associated with a major release of fully deployed GOTS intensive JTDI system Version 2.0.6.5. Conduct COTS requirements definition, evaluation, integration, and testing of annual baseline releases. Perform development and testing in support of integration and consolidation of the Next Generation - Technical Manual Management Program (NG-TMMP) with the JTDI Program.
                                                        
                                                         
                                                             4.945
                                                             0
                                                        
                                                         
                                                             4.945
                                                             0
                                                             Conduct development, modernization, obsolescence management, and cybersecurity mandated activities associated with a major release of fully deployed COTS-intensive JTDI system Version 2.0.6.5. Conduct COTS requirements definition, evaluation, integration, and testing of annual baseline releases. Perform development and testing in support of integration with authoritative sources of technical data and enterprise business systems. Continued development of Global Data Repository (GDR), a common repository for Condition Based Maintenance Plus (CBM+) raw data files collected by smart aircraft diagnostic, prognostic, health and usage monitoring systems. GDR provides an enterprise solution to eliminate the need for weapon system programs to develop and maintain redundant, platform-unique IT solutions.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.532M increase from FY 2019 to FY 2020 will modernize and scale the standard data repository (SDR) and enterprise analytics infrastructure for CBM+ data to integrate additional weapon system platforms and provide core analytics at the edge. Funding will also support the integration with Agile Core Services (ACS) to achieve greater interoperability with other applications; control future fielding and sustainment costs; and enable rapid development, integration, and deployment of future system releases.  As well as incorporate automated configuration control and improved inventory management of globally deployed technical data and IT assets.
                                                    
                                                
                                                 
                                                     Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)
                                                     
                                                         
                                                             1.538
                                                             0
                                                             Completed software development, test and evaluation, Test Server, Pre-Production Server and Production server build for data hosting of Logistics Planning Tool software release /MAL-EIT 3.0 solution.
                                                        
                                                    
                                                     
                                                         
                                                             2.470
                                                             0
                                                             Complete fielding of Logistics Planning Tool/MAL-EIT 3.0 solution and begin software development of MAL-EIT 3.1.
                                                        
                                                         
                                                             0.600
                                                             0
                                                        
                                                         
                                                             0.600
                                                             0
                                                             Complete software development of MAL-EIT 3.1 and begin test and evaluation and limited fielding of MAL-EIT 3.1 solution
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.87M decrease from FY 2019 to FY 2020 is due to the completion of software development of MAL-EIT 3.1 and limited fielding of MAL-EIT 3.1 solution.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4268/JTDI
                                                     Joint Technical Data Integration (JTDI) Other Aviation Support Equipment
                                                     
                                                         0.752
                                                         2.340
                                                         2.365
                                                         2.365
                                                         2.408
                                                         2.453
                                                         2.502
                                                         2.552
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268/MALSP II
                                                     Marine Aviation Logistics Support Program (MALSP II) Aviation Support
                                                     
                                                         0.200
                                                         0.219
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Joint Technical Data Integration (JTDI) Program - The management approach includes the Program Management Office residing in NAVAIR with Milestone Decision Authority delegated to the NAVAIR 6.0, Assistant Commander for Logistics and Industrial Operations . The evolutionary development approach will be used to execute requirements. Contracting for the prime integrator will be via competitively awarded indefinite delivery - indefinite quantity contracts.

Marine Aviation Logistics Enterprise Information Technology (MAL-EIT) Program - The management approach includes the Program Management Office residing  within  NAVAIR 6.0 and Milestone Decision Authority delegated to NAVAIR  6.7. The evolutionary development approach will be used to execute requirements. Contracting for the prime integrator will be via competitively awarded cost plus fixed fee contracts.
                                             Joint Technical Data Integration (JTDI) - Successful government testing of JTDI annual software release and system performance availability as defined in acquisition documentation.  Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)- Successful government testing of JTDI annual software release.
                                        
                                         
                                             Footnotes:
(1) JTDI increase in FY20 will modernize and scale the standard data repository (SDR) and enterprise analytics infrastructure for CBM+ data to integrate additional weapon system platforms and provide core analytics at the edge. Funding will also support the integration with Agile Core Services (ACS) to achieve greater interoperability with other applications; control future fielding and sustainment costs; and enable rapid development, integration, and deployment of future system releases.  As well as incorporate automated configuration control and improved inventory management of globally deployed technical data and IT assets.
(2) JTDI increase will support testing of annual baseline releases and integration testing with authoritative sources of technical data and enterprise business systems.
(3)JTDI increase will support the development, modernization, obsolescence, and cybersecurity mandated activities associated with a major release of fully deployed COTS-intensive JTDI system Version 2.0.6.5.
                                             
                                                 
                                                     Support
                                                     JTDI increase in FY20 will modernize and scale the standard data repository (SDR) and enterprise analytics infrastructure for CBM+ data to integrate additional weapon system platforms and provide core analytics at the edge. Funding will also support the integration with Agile Core Services (ACS) to achieve greater interoperability with other applications; control future fielding and sustainment costs; and enable rapid development, integration, and deployment of future system releases.  As well as incorporate automated configuration control and improved inventory management of globally deployed technical data and IT assets.
                                                     
                                                         
                                                             Software Development for JTDI
                                                             MIPR
                                                             DTIC
                                                             Fort Belvior, VA
                                                             
                                                                 2.489
                                                                 
                                                                     0.434
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development/Hardware Integration for Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 5.937
                                                                 
                                                                     0.600
                                                                     2018-01
                                                                
                                                                 
                                                                     1.179
                                                                     2019-01
                                                                
                                                                 
                                                                     0.390
                                                                
                                                                 
                                                                     0.390
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development/Hardware Integration for MAL-EIT
                                                             C
                                                             T&M
                                                             Applied Research
                                                             Penn State
                                                             
                                                                 1.015
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 15.326
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development/Hardware Integration MAL-EIT
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.153
                                                                 
                                                                     0.178
                                                                     2017-11
                                                                
                                                                 
                                                                     0.395
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development/Hardware Integration MAL-EIT
                                                             WR
                                                             NEDC
                                                             New Orleans, LA
                                                             
                                                                 0.261
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development/Software Integration - MAL-EIT
                                                             WR
                                                             NAWCWD
                                                             China Lake
                                                             
                                                                 0.700
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development/Software Integration - MAL-EIT
                                                             WR
                                                             NEDC
                                                             Patuxent River, MD
                                                             
                                                                 0.045
                                                                 
                                                                     0.099
                                                                     2017-10
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for JTDI
                                                             C
                                                             CPFF
                                                             Control Point Corporation
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development/Hardware Integration MAL-EIT
                                                             C
                                                             CPFF
                                                             TLOG SBJV
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.185
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for JTDI
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.929
                                                                
                                                                 
                                                                     2.929
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     JTDI increase will support testing of annual baseline releases and integration testing with authoritative sources of technical data and enterprise business systems.
                                                     
                                                         
                                                             Developmental Test & Evaluation for MAL-EIT
                                                             WR
                                                             SPAWAR
                                                             Norfolk, VA
                                                             
                                                                 1.629
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation for MAL-EIT
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.886
                                                                 
                                                                     0.149
                                                                     2018-01
                                                                
                                                                 
                                                                     0.272
                                                                     2019-01
                                                                
                                                                 
                                                                     0.090
                                                                
                                                                 
                                                                     0.090
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Test & Eval no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.909
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation, MAL-EIT
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.030
                                                                 
                                                                     0.030
                                                                     2018-02
                                                                
                                                                 
                                                                     0.076
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation, MAL-EIT
                                                             WR
                                                             NSWC
                                                             Corona, CA
                                                             
                                                                 0.025
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation JDTI
                                                             C
                                                             CPFF
                                                             Control Point Corporation
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation JDTI
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.577
                                                                
                                                                 
                                                                     1.577
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     JTDI increase will support the development, modernization, obsolescence, and cybersecurity mandated activities associated with a major release of fully deployed COTS-intensive JTDI system Version 2.0.6.5.
                                                     
                                                         
                                                             Program Management Support for Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)
                                                             WR
                                                             SPAWAR
                                                             Norfolk, VA
                                                             
                                                                 0.832
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support MAL-EIT
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.324
                                                                 
                                                                     0.072
                                                                     2017-11
                                                                
                                                                 
                                                                     0.072
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support MAL-EIT
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 1.040
                                                                 
                                                                     0.198
                                                                     2018-01
                                                                
                                                                 
                                                                     0.346
                                                                     2019-01
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Svcs Cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.473
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support - JTDI
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.894
                                                                 
                                                                     0.491
                                                                     2017-11
                                                                
                                                                 
                                                                     0.363
                                                                     2018-11
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support - TRAVEL - MAL-EIT
                                                             WR
                                                             NAVAIR HQ
                                                             Patuxent River, MD
                                                             
                                                                 0.106
                                                                 
                                                                     0.026
                                                                     2017-10
                                                                
                                                                 
                                                                     0.030
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support MAL-EIT
                                                             WR
                                                             W4MK Armament RDEC
                                                             Pacatiny Arsenal, NJ
                                                             
                                                                 0.019
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support - JTDI
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.345
                                                                
                                                                 
                                                                     0.345
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605013N_3167_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_3167_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0605013N_3167_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     JTDI
                                                     
                                                         
                                                             Requirements Determination: Release 2.0.6.5
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.7.0
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.7.5
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.8.0
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.8.5
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.9.0
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Release 2.0.9.5
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.6.0
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.6.5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.7.0
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.7.5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.8.0
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.8.5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Requirements Determination: Contract Award, Release 2.0.9.0
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.6.0
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.6.5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.7.0
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.7.5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.8.0
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.8.5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Development: Software Code & Integration: Release 2.0.9.0
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.6.0
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.6.5
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.7.0
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.7.5
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.8.0
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.8.5
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Developmental Test & Evaluation: Release 2.0.9.0
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.6.0
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.6.5
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.7.0
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.7.5
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.8.0
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.8.5
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             DT&E: Engineering Change Package: Release 2.0.9.0
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MAL-EIT
                                                     
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (6)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (7)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (8)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (9)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (10)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (11)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Award: Contract Award (12)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Software Development: Software Development (4)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Software Development: Software Development (5)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Software Development: Software Development (6)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation DT&E/OT&E: Technical Evaluation DT&E/OT&E (4)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation DT&E/OT&E: Technical Evaluation DT&E/OT&E (5)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation DT&E/OT&E: Technical Evaluation DT&E/OT&E (6)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Technical Evaluation DT&E/OT&E: Technical Evaluation DT&E/OT&E (7)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Limited Fielding:  Limited Fielding (3)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Limited Fielding: Limited Fielding (4)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Limited Fielding: Limited Fielding (5)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Limited Fielding: Limited Fielding (6)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Fielding/Deloyment: Fielding/Deployment (2)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Fielding/Deloyment: Fielding/Deployment (3)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Fielding/Deloyment: Fielding/Deployment (4)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Full Operating Capability: Full Operating Capability (3)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Full Operating Capability: Full Operating Capability (4)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Full Operating Capability: Full Operating Capability (5)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3185
                                         Joint Airlift Information System (JALIS)
                                         
                                             2.014
                                             0.335
                                             0.353
                                             0.349
                                             0.349
                                             0.356
                                             0.364
                                             0.372
                                             0.380
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             JALIS is an operational scheduling and aircraft management system that facilitates real-time data analysis.  JALIS is a critical element in the management of DoD air logistics assets.  JALIS allows:

     (1) DoD Service Personnel to submit airlift requirements for DoD Personnel and cargo
     (2) Air Logistics Flying Units to communicate their aircraft availability in a real-time graphic display
     (3) Designated Scheduling Organizations to compare airlift requirements with available aircraft
     (4) Designated Scheduling Organizations to create mission assignments

JALIS informs applicable users of mission details and modifications by using a combination of system displays and email updates.  JALIS is geographically distributed and has a user base in excess of 4,000 members.  JALIS facilitates the movement of thousands of DoD Personnel and tons of cargo annually in support of the following:

     (1) Navy Unique Fleet Essential Airlift
     (2) Army's Operational Support Airlift Agency (OSAA)
     (3) United States Transportation Command (USTRANSCOM)
     (4) United States Marine Corps (USMC)

The Joint Chiefs of Staff mandates JALIS as the official DoD Airlift scheduling system for Operational Support Airlift (OSA).  JALIS meets the requirement for multi-service coordinated Air Logistics scheduling as directed by Chairman, Joint Chiefs of Staff.  The Navy is designated as lead agency for sponsoring and funding the JALIS program.
                                             
                                                 
                                                     Joint Air Logistic Information System (JALIS)
                                                     
                                                         
                                                             0.335
                                                             0
                                                             1. Provided changes and enhancements as directed by the JALIS configuration control board
2. Integrated user functions between JALIS and JALIS Dashboard
                                                        
                                                    
                                                     
                                                         
                                                             0.353
                                                             0
                                                             1. Create capability to archive historical flight and airlift request records, to include full querying and reporting functions.
2. Create new query and analysis tools to automatically identify solutions for consolidating airlift requests and scheduled flights
3. Begin design and developments of new user interface displays that will consolidate functions currently distributed throughout the system
                                                        
                                                         
                                                             0.349
                                                             0
                                                        
                                                         
                                                             0.349
                                                             0
                                                             1. Continue to build capability to archive historical flight and airlift request records, to include full querying and reporting functions.
2. Continue development of new query and analysis tools to automatically identify solutions for consolidating airlift requests and scheduled flights
3. Continue design and development of new user interface displays that will consolidate functions currently distributed throughout the system
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4K.  Funding profile reduced by $4K due to pricing.
                                                    
                                                
                                            
                                             As a general rule, IT development programs use an agile software development methodology therefore milestones, tasks and phases are often conducted in parallel vice sequentially.

Contract activities will focus on developing the following capabilities:

     (1) Improved functionality for flight scheduling
     (2) Improved coordination between JALIS scheduling organizations
     (3) Integration of JALIS and JALIS Dashboard functions
                                             Performance metrics for JALIS include:

     (1) Completion of system change request requirements enabling production of articles as itemized in Section B.
     (2) Increase operational efficiency
          (a) Reduce time to train scheduling personnel by 15%
          (b) Reduce time to search for scheduling solutions 10%
          (c) Reduce time to train new JALIS users by 20%
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Development efforts are focused on improving system querying and reporting performance, as well as automating and simplifying common user tasks.
                                                     
                                                         
                                                             Development, Analysis and QA support
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             New Orleans, LA
                                                             
                                                                 2.014
                                                                 
                                                                     0.335
                                                                     2018-02
                                                                
                                                                 
                                                                     0.353
                                                                     2019-02
                                                                
                                                                 
                                                                     0.349
                                                                
                                                                 
                                                                     0.349
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3185
                                                     
                                                         
                                                             JALIS 2.19: JALIS - 2.24 Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.24 Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.25 Configuration Control Board
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.25 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.25 Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.25 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.25 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.26 Configuration Control Board
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.26 Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.26 Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.26 Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.26 Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.27 Configuration Control Board
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.27 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.27 Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.27 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.27 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.28 Configuration Control Board
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.28 Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.28 Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.28 Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.28 Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.29 Configuration Control Board
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.29 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.29 Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.29 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.29 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.30 Configuration Control Board
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.30 Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.30 Development
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.30 Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.30 Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.31 Configuration Control Board
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.31 Preliminary Design Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.31 Development
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.31 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.31 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.32 Configuration Control Board
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.32 Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.32 Development
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.32 Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.32 Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.33 Configuration Control Board
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.33 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.33 Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.33 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.33 Production Readiness Review
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.34 Configuration Control Board
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.34 Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.34 Development
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.34 Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.34 Production Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             JALIS 2.19: JALIS - 2.35 Configuration Control Board
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3432
                                         NMMES-TR
                                         
                                             0.000
                                             0.000
                                             33.049
                                             77.351
                                             77.351
                                             119.323
                                             122.603
                                             54.100
                                             55.182
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The NMMES Technical Refresh (NMMES-TR) program replaces current GOTS software with cloud-based COTS software.  NMMES-TR is not a new start; it was formerly a project under Navy Maritime Maintenance Enterprise Solution (NMMES) and reported under Project 2904 of PE 0605013N prior to FY19.  The NMMES and NMMES-TR projects complement each other to provide both sustainment of the existing systems and the initial system design, development, and migration to a cloud-based commercial solution.  Both programs are essential to build the integrated environment so the existing applications can transition to the follow-on technical refresh replacement solution.
                                             The NMMES-TR is an Information Technology (IT) acquisition program that will provide a sustainable enterprise IT solution leveraging Commercial, Off-The-Shelf (COTS) technology and business processes for shore maritime maintenance.  Unlike the uniquely custom designed status quo toolset, the NMMES-TR solution will not implement extensive product customization to match the current maintenance business processes; but rather, maintenance business processes will be modified to match the software solution, thereby adopting industry best practices.  Accordingly, the solution will be more flexible to the BPR process, and more agile to capitalize on efficiency improvement opportunities and innovations.  This will facilitate alignment with the Optimized Fleet Response Plan (OFRP) by assisting the maintenance activities with accomplishing assigned tasks as planned in order that submarines, aircraft carriers, and surface ships can properly train and deploy on schedule.  NMMES-TR will also provide a modern solution that will be more effective and efficient in combating cybersecurity threats, and capable of continuous monitoring.

The NMMES-TR initiative has been a pre-acquisition Defense Business System (DBS) effort for the past three years funded Line Item 0605013N, Project Number 2904.  In April 2017, the Department approved the NMMES-TR initiative to commence as an acquisition program, resulting in the establishment of a new Project Number 3432 beginning in FY19. 

In FY18, the program began working toward the award of a System Integrator contract.  Major milestones in FY18 include completion of Gates 3 and 4.  Gate 5 is scheduled for Q2 FY19 to be followed by an Acquisition Authority to Proceed to release the Request for Proposal.  The program office also conducted a review of the schedule in response to the 19 month schedule risk identified by NCCA during the Gate 4 Cost Review Board (CRB) and formalized in the approved Component Cost Position (CCP) dated 12 Apr 2018.  After careful review of the scheduled activities, the timeline for Increment 1 and the total program were increased by a combined total of 14 months to mitigate the stated risk.

The FY19 funding increase reflects a risk reduction effort to award a contract to provide a Cloud-based Capability Integration Platform (CIP) environment similar to what will be used to integrate core NMMES financial management, human capital management, digital shipbuilding environment, and the cloud-based COTS solution that provides the Maintenance, Repair and Overhaul (MRO) and Portfolio and Project Management (PPM) functionality in support of the Shore Maritime Maintenance community mission.  Additionally, FY19 supports higher levels of effort associated with inherently Governmental efforts (i.e. contracting, acquisition planning & source selection, financial and business management, engineering, testing, logistics, etc.), and Contractor Support Services (i.e. systems engineering, organizational change management, logistics, deployment support, training, etc.).  These activities support the award of the System Integrator contract planned for Q2 FY20 following a competitive source selection.  

The FY20 funding increase reflects the award of a single prime System Integrator contract and a MAC award for all commercial items including cloud hosting, integration environment layers, business applications, and other commercial items during Q2.  The SI and the MAC vendors will begin the requirements and design review of the NMMES-TR solution to support a Critical Design Review scheduled for FY21 Q1.

The NMMES-TR program office is staffed by government personnel from NAVSEA and SPAWAR SYSCOMS and their supporting Warfare/Systems Centers on a reimbursable basis.  Based on a cross-SYSCOM Operating Agreement, the FY19 budget includes funding for inherently governmental efforts in the following functional areas:
a.	SPAWAR HQ: Contracting, Legal, Engineering and Cybersecurity
b.	SPAWAR Systems Center Atlantic: Engineering and Acquisition
c.	NWSC Dahlgren Division: Program Cost Estimating and Analysis
d.	Naval Sea Logistics Center (NSLC): Acquisition, Financial and Business Management, Testing and Logistics
                                             
                                                 
                                                     Systems Integration and MRO/PPM Solution
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Listed under Project 2904
                                                        
                                                    
                                                     
                                                         
                                                             33.049
                                                             0
                                                             The NMMES-TR initiative has been a pre-acquisition Defense Business System (DBS) effort for the past three years funded by Line Item 0605013N, Project Number 2904. In April 2017, the Department approved the NMMES-TR initiative to commence as an acquisition program, resulting in the establishment of a new Project Number 3432 beginning in FY19.  On 10 Jun 2018, the USD A&S designated the NMMES-TR as a BCAT 1 DBS program to the DON.  NMMES-TR will be formally baselined as a BCAT I Program of Record as of Gate 6 planned for FY20 Q2, therefore FY19 efforts continue to support the initial acquisition planning and the standup of the risk reduction project to develop a commercial cloud prototype environment for the NMMES-TR program.  These preparatory efforts in FY19 support a full and open competition for a System Integrator (SI) and Multiple Award Contract (MAC) for commercial items scheduled for award in FY20 Q2.  Additional FY19 efforts include fully staffing the program office and establishing the Community of Practice with the shipyards, regional maintenance centers, Trident refit and ship repair facilities.
                                                        
                                                         
                                                             77.351
                                                             0
                                                        
                                                         
                                                             77.351
                                                             0
                                                             Upon successful completion of the Gate 6 Review, the NMMES-TR program will conclude pre-acquisition designation preparatory efforts.  The NMMES-TR PMO will then award a single prime System Integrator contract and a MAC award for all commercial items including cloud hosting, integration environment layers, business applications, and other commercial items during Q2.  The SI and the MAC vendors will begin the requirements and design review of the NMMES-TR solution to support a Critical Design Review scheduled for FY21 Q1.  These activities will substantially increase the level of effort to design the system solution and conduct prototype demonstrations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $44.302M increase from FY19 to FY20 reflects the award a single prime System Integrator contract and a MAC award for all commercial items including cloud hosting, integration environment layers, business applications, and other commercial items during Q2.  The SI and the MAC vendors will begin the requirements and design review of the NMMES-TR solution to support a Critical Design Review scheduled for FY21 Q1.
                                                    
                                                
                                            
                                             Based on the results of the Analysis of Alternatives completed in FY17, NMMES-TR will acquire cloud hosted COTS applications using an incremental approach based on the required functionality for the shore maritime maintenance community.  This program will integrate the following Mission Tasks; Maintenance, Repair and Overhaul (MRO), Project and Portfolio Management, Supply Chain Management, Environmental Safety and Occupational Health (ESOH) and Data Analytics.  The program will use a third-party Systems Integrator to integrate existing legacy systems with cloud hosted COTS applications that will be deployed to the Navy's Regional Maintenance Centers, public naval shipyards, ship repair facilities, and other maintenance activities.  The incremental approach provides off ramps in the event that not all functionality can be delivered within the cost/schedule/performance constraints of the program.
                                             SPM 1.0 OPERATIONAL AVAILABILITY:
Operational availability is defined as the percentage of time that NMMES-TR is operationally capable of performing an assigned mission. The operational availability SPM measures the degree to which a system can be supported both in terms of its inherent design characteristics of reliability, availability, maintainability, and operational effectiveness, and the efficacy of the various elements of product support, tools, and training. NMMES-TR will provide a supportable framework with a direct focus on COTS.

SPM 1.1 Reliability - Reliability represents the probability the system will operate without failure over a specified period of time. Reliability accounts for Unscheduled Maintenance.	

   Mission Critical Functions Threshold
     99.5% at LD ATP
     99.9% at FD ATP

   Mission Critical Functions Objective
     97.8% At LD ATP
     99.9% at FD ATP

SPM 1.2 Availability - This represents the ability of an end user to access and use the service provided by the system. A Consumer Facing availability requirement is a promise to consumers that they will be able to use the service a certain percentage of time.  Availability downtime includes both scheduled and unscheduled maintenance.  NMMES-TR must be operationally available to support the maritime maintenance mission. 	

   Mission Critical Functions Threshold
     AO > 86.2% at LD ATP
     AO > 96.6% at FD ATP
   	
   Mission Critical Functions Objective
     AO > 98.3% at LD ATP
     AO > 99.3% at FD ATP
  
SPM 1.3 Maintainability - The system's ability to be retained in, or restored to, a specified condition when maintenance is performed by personnel with a specified skill, using prescribed procedures and resources, and at each prescribed level of maintenance and repair. Mean time to repair (MTTR) is a basic technical measure of maintainability. The service may be made unavailable for scheduled maintenance, as long as schedule maintenance intervals last no longer than four hours and occur no more frequently than once per month.	

   Mission Critical Functions Threshold
     MTTR < or equal to 6 hrs at LD ATP
     MTTR < or equal to 2 hrs at FD	ATP

   Mission Critical Functions Objective
     MTTR < or equal to 4 hrs at LD ATP
     MTTR < or equal to 1 hrs at FD ATP
		
SPM 2.0 SCALABILITY: 
Scalability is defined as the capability of a system, network, or process to handle a growing amount of work or its potential to enlarge to accommodate growth. NMMES-TR must be able to support enterprise level usage above 51,000 users worldwide with 25,000 concurrent users. NMMES-TR will also provide scheduling, monitoring, and tracking (SMT) of an upwards of 300,000 individual tasks within a single project for a single site (public NSY or RMC). The dynamic usage solutions will also have the capacity to scale down based on user demand, reducing system resource demand when the high volume is not required. Elastic provisioning and service management targets real end users and mission needs for functionality as the services evolve over time.

SPM 2.1 Dynamic Users - NMMES-TR must be able to support enterprise level usage of at least 51,000 users NMMES-TR must be designed to support user growth. 	

   User Accounts Threshold
     > 10,000 at LD ATP
     > 51,000 at FD ATP
	
   User Accounts Objective
     > 20,000 at LD ATP
     > 55,000 at FD ATP

SPM 2.2 Concurrent Users - NMMES-TR must support concurrent users without degradation in System Response Time.
	
   Threshold:  > 50% of total users 	
   Objective:  > 75% of total users

SPM 2.3 Resources/Project SMT Capacity - NMMES-TR must support scheduling and critical chain project management tracking of at least 300,000 individual tasks within a single project for a single site (public NSY or RMC).  NMMES-TR must be capable of providing a 50% surge in the level of user accounts.	

   Project Tasks Threshold
     > 75,000 Activity Tasks per Project at LD ATP and > or equal to 100,000 Activity Tasks per Project at FD ATP
     > 150,000 Detail Level Tasks per Project at LD ATP and > or equal to 400,000 Detail Level Tasks per Project at FD ATP
     > or equal to 75% Surge Capacity in Level of User Growth at LD ATP and FD ATP

   Project Tasks Objective
     > or equal to 100,000 Activity Tasks per Project at LD ATP and FD ATP
     > or equal to 400,000 Detail level Tasks per Project at LD ATP and FD ATP
     > or equal to 75% Surge capacity in Level of User Growth at LD ATP and FD ATP
                                        
                                         
                                             The increase from FY19 to FY20 coincides with the NMMES-TR program concluding pre-acquisition designation preparatory efforts and the award a single prime System Integrator (SI) contract and a MAC award for all commercial items including cloud hosting, integration environment layers, business applications, and other commercial items during FY20 Q2.  The SI and the MAC vendors will begin the requirements and design review of the NMMES-TR solution to support a Critical Design Review scheduled for FY21 Q4.  These activities will substantially increase the level of effort to design the system solution and conduct prototype demonstrations.
                                             
                                                 
                                                     Product Development
                                                     Growth in FY20 product development support activities include the configuration and integration of cloud hosted COTS applications with NMMES legacy systems migration to a cloud hosted environment.  Specific tasks include the Capability Integration Platform, the Maintenance Repair and Overhaul (RMO) solution for the Regional Maintenance Centers (RMCs) and Naval Shipyards, Supply Chain Management, Data Analytics and Business Intelligence, Asset Management, ESOH, Laboratory Management, and the Technical Refresh of the MRO Work Brokering and Requirements Management system.
                                                     
                                                         
                                                             Risk Reduction Prototype
                                                             SS
                                                             CPFF
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.350
                                                                     2019-05
                                                                
                                                                 
                                                                     4.551
                                                                
                                                                 
                                                                     4.551
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Integrator
                                                             C
                                                             IDIQ
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     38.600
                                                                
                                                                 
                                                                     38.600
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 38.600
                                                            
                                                        
                                                         
                                                             Applications & Commercial Items
                                                             C
                                                             IDIQ
                                                             TBD
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.600
                                                                
                                                                 
                                                                     15.600
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 15.600
                                                            
                                                        
                                                         
                                                             Risk Reduction Pilot
                                                             C
                                                             CPFF
                                                             Kapsuum
                                                             WNY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-09
                                                                
                                                                 
                                                                     2.600
                                                                
                                                                 
                                                                     2.600
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 5.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Funding supports the Program Management Office contractors and the establishment of the Community of Practice with the shipyards, regional maintenance centers, Trident refit and ship repair facilities.
                                                     
                                                         
                                                             PMO Support
                                                             Various
                                                             Various
                                                             WNY & Norfolk
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.900
                                                                     2019-03
                                                                
                                                                 
                                                                     10.000
                                                                
                                                                 
                                                                     10.000
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Community of Practice
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.299
                                                                     2019-03
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 9.299
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605013N_3432_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3432
                                                     
                                                         
                                                             Systems Integrator Pre-Award Contracting Activities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Integrator Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Increment 1 - MRO & PPM Design, Build,  & Configure
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Increment 1 - MRO & PPM Developmental Test / Integrated Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Increment 1 - MRO & PPM Limited Deployment ATP
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Increment 1 - MRO & PPM Training & Sustainment
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Increment 1 - MRO & PPM Full Deployment ATP
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Increment 2 - SCM, ESOH & Data Analytics Build, Configure & Test
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3784
                                         Judge Advocate General (JAG) Enterprise System
                                         
                                             0.000
                                             0.000
                                             0.000
                                             1.100
                                             1.100
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.100
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new Start in FY2020 for one-time cost to purchase and configure system for JAG.
                                             The Judge Advocate General (JAG) will migrate all current JAG Enterprise System (JES) modules to Microsoft Azure Services and Dynamics 365 as Software as a Service (SaaS) in a DoD-approved Commercial Cloud environment. JAG/Naval Legal Service Command (NLSC) currently has one hosted business system named the JAG Enterprise System (JES.)   The JES hardware and virtual servers are hosted in the Navy Criminal Investigative Service (NCIS) data center on Quantico, VA.  The hardware servers are at end of life and require replacement or virtualization, the software is outdated and requires upgrading, and NCIS requires that JAG seek another hosting platform outside of the NCIS datacenter by 2020.  The office of the Judge Advocate General adjudicates a large volume of Claims, Reports and other pertinent Legal documentation which needs to be maintained and accessed quickly.
			
The JES replacement solution will modernize and automate six crucial functions of the JAG/NLSC organizations:
  
1.	Tort Claims (including Admiralty)
2.	Medical Claims
3.	Personal & Property Claims
4.	Investigations
5.	JAG Recruiting and Accessions 
6.	Legal Assistance

Detailed module information and their function

1) The Claims and Investigations Module:  The Claims and Tort Litigation Division (Code 15) has worldwide responsibility for processing different types of claims under various statutes and regulations. Code 15 utilizes JES to process approximately 45,000 claims each year, with claims paid and recovered totaling $60-$70 million. Code 15 is also the custodian and designated release authority for all command investigations convened pursuant to Chapter II of the Manual of the Judge Advocate General conducted prior to December 1995, and all litigation report investigations. These records are all stored in JES.  Code 15 is not the custodian or release authority for command investigations convened after December 1995 nor investigations involving breaches of classified information or information security regulations maintained by the Chief of Naval Operations.

2) The Recruiting and Accessions Module:  Military Personnel (Code 61) utilizes JES to evaluate applicant qualifications for selection to participate in the Judge Advocate General Corps (JAGC); to evaluate applicant performance in the JAGC internship/externship program; to evaluate and improve the JAGC application and selection process; to conduct statistical analysis for internal management purposes; to manage the officers of the JAGC since the Judge Advocate General is statutorily required to make a recommendation on the assignment of all active-duty JAGC officers; to determine qualifications of an officer to receive a JAGC designation and to be certified as a trial or defense counsel; to determine the rotation dates and release from active-duty dates of JAGC officers, as well as the date new officers will be available for duty; to prepare JAGC strength plans for submission to the Office of the Chief of Naval Operations; and to obtain an officer's preference for duty assignment, as well as eligibility for consideration for postgraduate education and overseas assignments. Certain information is promulgated to all active-duty JAGC officers in an annual publication known as the Directory of Navy Judge Advocates. The information is promulgated in the directory for general informational purposes within the JAGC, including provision of position (billet) availability information to officers contemplating rotation. 

3) The Legal Assistance Module:  Formerly embedded in the Court Martial Tracking and Information System (CMTIS), this module enables Legal Assistance to track the time attorneys and support staff spend on the legal services they provide.  It also provides Legal Assistance the ability to conduct client conflict checks before providing their services. The remaining data in CMTIS will be archived to provide historical data and is not part of the scope.

Microsoft Azure Services, Dynamics 365 and PowerBI as Software as a Service (SaaS) would be utilized to replace the functionality found in the JAG Enterprise System (JES) currently hosted in the NCIS Data Center on Quantico, VA.  The migration of JES will eliminate the need to maintain the physical and virtual server environment that JES currently operates on.  Dynamics 365's strong out-of-the-box case management capabilities and client management capabilities gives JAG an opportunity to modernize business processes. JAG estimates that Dynamics 365 and PowerBI will be able to support 85% of the requirements with out-of-the box functionality and configuration alone. Minimal customization should be required. Replacing JES with a Dynamics 365 and PowerBI based solution will not only improve JAG's operational efficiency, insights, and agility, but will also provide an integrated, agile, and highly secure platform for future military justice capabilities.
                                             
                                                 
                                                     Judge Advocate General (JAG) Enterprise System
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.100
                                                             0
                                                        
                                                         
                                                             1.100
                                                             0
                                                             New Start.    

- JAG/NLSC plans to migrate to the Microsoft Cloud environment.

- JAG/NLSC plans to contract out the configuration changes with an authorized vendor in coordination with an authorized Cloud Service provider to migrate all existing JES modules, framed by the stakeholder requirements information, to a new Software as a Service (SaaS) environment and all functionality currently in JES expanded and enhanced.  
- JAG/NLSC plans to to prepare, document and implement all security controls necessary for Navy Risk Management Framework (RMF) certification based on the RMF utilizing in-house and contracted Cybersecurity services.  Since many of the RMF controls can be inherited from the cloud vendor in the DoD environment, expect the support need in this realm to be significantly smaller than in our current on-premises hosting environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         New Start, one-time cost to purchase and configure system for the JAG.
                                                    
                                                
                                            
                                             N/A
                                             Performance metrics will be based on the progress of agile development until completion of all activities listed in the Statement of Objectives (SOO).  The data below lists the estimated time required to develop and deliver each module in the new cloud environment.  The estimates are based on industry and vendor research based on our requirements. Each timeframe encompasses development, testing, and user acceptance. Development is driven in weekly sprints with weekly summary meetings held at the end of each week with the Contract Officer Representative (COR). Parallel development will be utilized when possible.  The reporting of these metrics will be required in the SOO and will be measured by the COR.

Activity Name	Estimated Duration
Tort Claims (including Admiralty)	9 Weeks
Medical Claims	7 Weeks
Personal & Property Claims	5 Weeks
Investigations	7 Weeks
Recruiting	7 Weeks
Legal Assistance	4 Weeks
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Migration of existing data center system to Software as a Service (SaaS) in a Navy approved cloud environment.
                                                     
                                                         
                                                             Software Development
                                                             C
                                                             FFP
                                                             Microsoft
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.100
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3784
                                                     
                                                         
                                                             Software Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9406
                                         Maintenance Data Warehouse
                                         
                                             48.603
                                             4.338
                                             26.502
                                             43.797
                                             43.797
                                             40.418
                                             16.285
                                             22.845
                                             23.300
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Maintenance Data Warehouse funds the Naval Aviation Enterprise (NAE) Sustainment Vision (SV) 2020 digital transformation which is a critical component of improving readiness. It will be executed in a fully agile manner providing continuous fleet readiness improvements across the FYDP. The initial SV 2020 configuration will be supported with an agile Minimal Viable Product (MVP) as the foundation for continuous capability introduction. The Aviation Logistics Environment (ALE) will provide the seamless environment to support the integration of the other capabilities developed in Maintenance Data Warehouse. 


Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE) program is the next generation data warehouse containing over 30 years of aircraft maintenance, flight, components, and usage data. Through the use of web-based, commercial off the shelf software for data load, analysis, query, and reporting tools, the user has the capabilities to effectively obtain readiness data in a near real-time environment, as well as providing historical data for long range planning, trend and records analysis, records reconstruction, and compliance with technical directives. DECKPLATE supports the mission of the warfighter who requires a single source of near real-time aviation data in which to base critical readiness decisions. DECKPLATE collects data from authoritative sources, such as the fleet maintenance systems, into a data warehouse. Because the warfighter only needs to access one database, the time consuming task of collecting various pieces of data from various sources will be reduced and ultimately eliminated. This also accomplishes a reduction in legacy systems mandated by Office of the Chief of Naval Operations. DECKPLATE manages total inventory for two major categories of assets, Aircraft (General Equipment) and Engine/Propulsion Systems/Modules (EPSMs) (Operating Materials & Supply). DECKPLATE is comprised of the transactional Aircraft Inventory and Readiness Reporting (DECK-AIRRS) and the Engine Transaction Reporting (DECK-ETR) subsystems which provide the complete lifecycle for aircraft and Engine/ Propulsion System/Modules (EPSMs). DECKPLATE has been identified as a level 1 financial feeder system due to the value of the aircraft and EPSM's managed in the system, and continues to respond to audit compliance and Cyber Security mandates. DECKPLATE is a core feeder system to numerous NAVAIR efforts.

Condition Based Maintenance Plus (CBM+) solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven, decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ initiative increases readiness through streamlined maintenance processes which provide the sustainment base with timely, actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage. 

The Aviation Logistics Environment (ALE) program is the Naval Aviation Information Technology (IT) solution to deliver full lifecycle weapon system logistics and maintenance capabilities to the functional Naval Aviation Support Process (NASP).  ALE will provide a seamless digital environment that will improve readiness and provide for reduced system development, testing, deployment, and sustainment costs, as well as reduced cyber risk due to lower number of IT systems and ability to address capability gaps via an integrated technology schedule.   It will deliver these capabilities via a net centric, shared data environment that supports shore based, afloat, and expeditionary operations.  The ALE integrates IT services plane-side and interfaces with infrastructure systems where necessary. ALE is a global logistics enterprise solution and a part of the total enterprise solution architecture. ALE is designed to structure IT services with the ability to connect with other parts of the enterprise solution set, thus enabling an interoperable end-to-end business process. ALE consolidates Naval Aviation data into an integrated data environment for high level analysis. ALE will integrate, organize, and develop an underlying infrastructure and analytical capacity across the NASP in order to generate a holistic timely picture of readiness and condition for all T/M/S. ALE will be providing modern Product Lifecycle Management (PLM), Decision Support (Predictive Analytics), Planeside Interfacing, and the Enterprise Infrastructure to support the NAE. The ALE program is a "system of systems" that will provide a common, integrated data environment that will enable NAE Vision 2020 data transparency across the Naval Aviation Enterprise; end-to-end process view to enable both consuming and providing on-demand information to stakeholders; a capability to view "digital twins" of all T/M/S for both allowable and as- configured states; a consolidation of aging, near-end-of-life systems and applications to modern technology and cost efficient support infrastructures; consistent and accurate weapons systems technical and Computer Aided Design (CAD) engineering documentation to support additive manufacturing capabilities; standardized metrics, algorithms, and business analysis tools; an architecture that enables migration to the cloud; and alignment to Information Assurance (IA) and Cybersecurity standards, and Risk Management Framework (RMF) compliance.  

Vector (formally Integrated Logistics Management System (ILSMS)) supports the development of a common logistics analytical application which uses a disciplined approach to Business Intelligence (BI) architecture by combining products, data, technology and methods aimed at key Naval Aviation Enterprise (NAE) business processes. Vector provides a single view of the data to focus on aircraft readiness, maintenance, supply, cost, and man-hours. Vector provides naval aviation with a common view of  approved key performance metrics and the capability to perform multi-system analysis of Ready for Tasking (RFT)/Ready Basic Aircraft (RBA) Gap drivers, 'Top-Down' aircraft systems analysis down to the component level. Vector identifies system performance trends early to mitigate future readiness and cost impacts to the fleet. 

Dynamic Scheduling optimizes aircraft (BuNo specific), engine and component maintenance through task sequencing based on reliability and failure data, and asset utilization vice calendar directed maintenance. Dynamic Scheduling will have insight to demand across the NAE and can affect maintenance across all levels of maintenance. Dynamic Scheduling IT system capability will interface with authoritative source systems providing and consuming operational demand, man power, training, supply and others. Near term Dynamic Scheduling capability is planned for NALCOMIS OOMA and future state DS capability is planned for NAMS implementation. Both material and non-material changes implemented along with the DS IT system will provide capability that overcomes the challenges faced by the as-is state to include:
.Advanced scheduling capabilities interfaced with current future MRO system to enable system assisted scheduling, optimization and opportunistic maintenance.
.Insight and the ability to collaborate and affect schedules across all levels of maintenance and MRO systems.
.Capture and analysis of RCM mitigations strategies with the ability to quickly implement changes to maintenance tasks and periodicities.
.The ability to package Technical Manuals for serial number specific, scheduled event tasks at the point of maintenance.
.The ability to provide additional point of maintenance technical data and support to enable the maintainer of the future.

Optimized Scheduled Maintenance and Dynamic Scheduling IT system capabilities will contribute to the reduction of MMHs and increase in operational availability objectives by positively affecting the efficiency of maintenance at the O, I & D-Levels of maintenance across the NAE. Future state OSM IT system capability may be provided by the Aviation Logistics Environment (ALE)/Product Lifecycle Management (PLM) solutions. Dynamic Scheduling IT capability is schedule to be developed as an interface to NALCOMIS OOMA .  Future state version of Dynamic Scheduling IT capability will interoperate with Naval Aviation Maintenance System (NAMS) and other future state system such as Naval Data Repository (NDR), ALE/PLM, and Navy Depot Management System (NDMS).
                                             
                                                 
                                                     Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE)
                                                     
                                                         
                                                             1.537
                                                             0
                                                             Completed the transition of ALS functionality into DECKPLATE so as to establish a central repository for aircraft maintenance and component information into DECKPLATE. Performed modifications to the DECKPLATE system to include Financial Improvement Audit Readiness data elements and Key Supporting Documentation to meet audit standards for Accountable Property System of Record (APSR) systems and meet additional Risk Management Framework (RMF) system controls.
                                                        
                                                    
                                                     
                                                         
                                                             1.971
                                                             0
                                                             Develop additional financial management requirements for the DECKPLATE financial feeder systems, Engine Management and Aircraft Inventory Readiness and Reporting System (AIRRS), required as a result of ongoing audit assessments. Data aggregation capabilities and data source integration will be developed between DECKPLATE and Vector to streamline data timeliness for NAE Business Intelligence and Data Analytics. These capabilities will improve the Naval Aviation Enterprise's ability to perform readiness analysis. Development will continue for the DECKPLATE Auto-Log set Phase II capabilities, which has the objective of providing improved algorithms, reduced data duplication, and extension of the life limits for aircraft components.
                                                        
                                                         
                                                             4.190
                                                             0
                                                        
                                                         
                                                             4.190
                                                             0
                                                             Continue development of additional financial management requirements for the DECKPLATE financial feeder subsystems, Engine Management and Aircraft Inventory Readiness and Reporting System (AIRRS), required as a result of ongoing audits; development of anticipated use cases for blockchain technologies to enable improved audit compliance for multiple transactional equipment inventory and other feeder systems. Continue development and enhancements as a result of Naval Aviation Maintenance Program policy changes and emerging fleet requirements. Develop and integrate Joint Strike Fighter Automated Logistics Information System (ALIS) data into the aviation data warehouse. Data mapping, integration, and implementation plans will begin for the Naval Aviation Maintenance System (NAMS), the replacement for legacy Naval Aviation Logistics Command Management Information Systems (NALCOMIS). Modernize existing software to be maintained as part of the future enterprise suite of data warehousing and analytics tools. Integration and capability enablement will continue with other key NAVAIR Defense Business Systems and initiatives, including Joint Technical Data Integration (JTDI), Configuration Management System (CMS), Joint Engineering Data Management Information & Control System (JEDMICS), Aviation Logistics Environment (ALE), Dynamic Scheduling in support of NAVAIR's Digital Transformation and Vision 2020 Initiatives
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $2.219M  increase will include solidifying data warehousing requirements for the and begin analytic initiatives as required for Vision 2020. DECKPLATE will begin development of the base Naval Data Repository capabilities which need to be developed in order to support these programs. Data mapping, integration, and implementation plans will begin for the Naval Aviation Maintenance System (NAMS).
                                                    
                                                
                                                 
                                                     Aviation Logistics Environment (ALE)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             20.500
                                                             0
                                                             The program was provided FY 2018 funding for Vision 2020 in support of Aviation Logistics Environment (ALE) in order to meet the FY 2019 demands.  The ALE program was able to accomplish document preparation, acquisition strategy for contracting, and initial base lining of the requirements documents.  Initiation of the common ground station prototype for various T/M/S commenced along with the Product Lifecycle Management (PLM) for ALE modernization as the solution set to support the NAE and additive manufacturing in FY19. FY19 efforts will be solidifying requirements, development of documentation to support the Naval Aviation Enterprise (NAE) and Vision 2020, and prototyping the base capabilities to support the Vision 2020 program schedule. The Aviation Logistics Environment (ALE) program will start modernizing existing software that will be maintained as part of the enterprise set of tools. ALE will be supporting the Digital Warfare Office (DWO) readiness initiatives by beginning the development of necessary IT tools, processes, and a common ground station. ALE will begin the development of an integrated data environment, and the determination of a Product Lifecycle Management solution set to support the NAE and additive manufacturing.
                                                        
                                                         
                                                             32.985
                                                             0
                                                        
                                                         
                                                             32.985
                                                             0
                                                             The ALE program will continue to modernize existing software by developing automated workflows, integrating aviation platform content, and initiating legacy system transitions into the NAVAIR Product Lifecycle Management (PLM) solution for NAVAIR IT products.  ALE has 35 systems that will be transitioned into the aviation PLM solution and will continue to build the Enterprise Service Bus (ESB) connectors, continue user acceptance testing of the common ground station and determine requirements for the use by other T/M/S.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $12.485M ALE increase due to developing automated workflows, integrating aviation platform content,  and initiating  legacy system transitions into the NAVAIR Product Lifecycle Management (PLM) solution , and continuing to build Enterprise Service Bus (ESB) connectors.
                                                    
                                                
                                                 
                                                     Dynamic Scheduling
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             3.238
                                                             0
                                                        
                                                         
                                                             3.238
                                                             0
                                                             Build the initial configuration of Dynamic Scheduling to support SV 2020. Begin working on the task decomposition baseline required for platform integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.238M increase is to build the initial configuration of Dynamic Scheduling capability and begin the complex task decomposition required for platform integration.
                                                    
                                                
                                                 
                                                     Condition Based Maintenance Plus (CBM+)
                                                     
                                                         
                                                             2.801
                                                             0
                                                             Continued expansion of CBM+ Standard Data Repository (based on the Hadoop Distributed File System) in production to accommodate and make accessible all BIT/Parametric/Mechanical/Diagnostics data across NAVAIR smart weapon system platforms, and continue evolving other required CBM+ enablers identified by Systems Integration Process physical architecture and design outputs.  Continued enhancements to the Enterprise Common CBM+ Environment (Ozone Widget Framework) and the integration of the environment's best-of-breed analytical tools, per the CBM+ Engineering Analysis Tool consolidation and reuse plan, with the large scale Distributed File System storage and analytics infrastructure.  Further enable NAVAIR's Core Data Science IPT with massively large scale advanced Statistical Analysis capabilities (COTS and GOTS), while enabling select Organizational Level Maintenance activities with the wireless infrastructure, connectivity, and integrated technologies to improve the on-weapon system maintenance process.  Continued the execution of CBM+ pilots and Proof of Concept efforts for identifying affordable/supportable Business Processes, Common IT Solutions, and data/tool integration to streamline the RCM process and expedite decision support using smart aircraft (HUMS) and other data sources within the Enterprise CBM+ Environment.
                                                        
                                                    
                                                     
                                                         
                                                             4.031
                                                             0
                                                             Continue expansion of CBM+ Standard Data Repository (based on the Hadoop Distributed File System) in production to accommodate and make accessible all BIT/Parametric/Mechanical/Diagnostics data across all NAVAIR smart weapon system platforms, and continue evolving advanced analytic and Business Intelligence tools within the Enterprise Common CBM+ Environment (Ozone Widget Framework). Integration and enhancement efforts include scaling and widget enablement of Data Miner, Active Reporting Client (ARC), Mechanical Diagnostics Analysis Tool Navy (MDAN), and Regime Recognition analytic tools with the common storage and analytics environment. Integration of the environment's best of breed analytical tools will continue per the annual CBM+ Engineering Analysis Tool consolidation and reuse plan, including the migration of Regime Recognition from Oracle to Hadoop, further enabling the large scale storage and analytics environment. Further enable NAVAIRs Core Data Science IPT with massively large scale advanced Statistical Analysis capabilities (COTS and GOTS), standing up MatLab, Python, R, and Anaconda for integrated advanced analytics sandbox capability for rapid algorithm development, testing and fielding, while enabling select Organizational Level Maintenance activities at New River with a wireless infrastructure foundation tier using standard applications for configuration management and smart aircraft data movement, enabling integrated technologies in support of plane side maintenance and sensor data collection and movement to improve the on-weapon system maintenance process.
                                                        
                                                         
                                                             1.048
                                                             0
                                                        
                                                         
                                                             1.048
                                                             0
                                                             Integrate and transition CBM+ Standard Data Repository (SDR) and Analytic Tool Suite with Naval Aviation Data Warehouse (DECKPLATE) and Joint Technical Data Integration (JTDI) Defense Business Systems in test and production environments making all weapon system and supporting maintenance data remotely accessible and transportable across the Enterprise within a comprehensive Integrated Data Environment.  Further enablement of best of breed Business Intelligence and Advanced Analytic tools within the Enterprise Common CBM+ Environment (Ozone Widget Framework) will continue at the Enterprise Level, while enabling comparable capabilities at edge locations ashore and afloat using NAVAIR Fleet System Array (NFSA) infrastructure and analytics hosting environment. GOTS / COTS / Open source integration and enhancement efforts will continue for established widgets (Data Miner, Active Reporting Client (ARC), Mechanical Diagnostics Analysis Tool Navy (MDAN), and Regime Recognition, Zoom Data, Anaconda (Python / R), Zeppelin, and other analytic tools) within the common storage and analytics environment. Enhancements to the environment's best of breed analytical tools and will continue with focus on serial number tracking and supporting transactional system reconciliation by integrating Configuration Management System (CMS) capabilities with the CBM+ enabled data platform and integrated analytics within the common data and analytics environment.   Complete appropriate migrations of CBM+ applications to containerized architecture to improve scalability of analytic sandbox environments supporting Engineering and Data Science community use cases to access data and integrated analytics at scale.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $2.983M decrease reduces the Development efforts for the Future Readiness Cross-Functional Team (FR-CFT) CBM+ Initiative established IT products, including the Standard Data Repository (SDR) and Analytic Tool Suite will be transitioned to the Joint Technical Data Integration (JTDI) and Naval Aviation Data Warehouse (DECKPLATE), and Configuration Management System (CMS) Defense Business Systems in test and production environments for continued enhancements to maintain timely and remote access to all weapon system and supporting maintenance data, while enabling bidirectional transport capabilities from the warfighting edge across the Enterprise within a comprehensive Integrated Data Environment.
                                                    
                                                
                                                 
                                                     Vector
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.336
                                                             0
                                                        
                                                         
                                                             2.336
                                                             0
                                                             Continued development of additional Vector capabilities to satisfy requirements of Naval Aviation Enterprise customers to include: Implementing Business Intelligence (BI) software capabilities selected as part of Analysis of Alternatives performed in FY19; complete NAVSUP Predictive Supply Digital Interface development and implementation; Continued development of Engine and Engine Components Readiness Module Phase Two; Consolidation and Integration of Aircraft Status Dashboard and Daily Maintenance Status into Vector; compliance with emerging Cyber Security policies; consolidation and automation of data sources between Decision Knowledge Programming for Logistics and Technical Evaluation (DECKPLATE), Naval Business Information System (NBIS), Defense Logistics Agency (DLA), and Navy Visibility and Management of Operating and Support Cost (VAMOSC) to support improved data accuracy,  integrity,  and availability; begin analysis and data mapping efforts for integration of the Naval Aviation Maintenance System (NAMS) data elements received through the DECKPLATE data feed into Vector.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $2.336M increase will perform development of Vector analytics requirements for Vision 2020 initiatives and integration of Vector and best of breed CBM+ analytics into DECKPLATE, transitioning from current .net architecture to commercial Business Intelligence tools to support the future analytics platform and Enterprise Integrated Data Environment. DECKPLATE will be Integrated with the Joint Technical Data Integration (JTDI) Standard Data Repository (SDR) Data Platform providing seamless access and at scale analysis to all Naval Aviation weapon and IT system sensor, logs and maintenance related data.  Begin the analysis of data mapping and new requirements of the Naval Aviation Maintenance System (NAMS).
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4268/DECKPLATE
                                                     Other Aviation Support Equipment
                                                     
                                                         1.870
                                                         2.049
                                                         2.221
                                                         2.221
                                                         2.253
                                                         2.289
                                                         2.346
                                                         2.394
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268/CBM
                                                     Other Aviation Support Equipment
                                                     
                                                         0.199
                                                         0.216
                                                         0.286
                                                         0.286
                                                         0.291
                                                         0.298
                                                         0.303
                                                         0.309
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Aviation Data Warehouse/Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE) - Development services will be performed under  a competitively awarded contract. The task order contains  a matrix of tasks and required levels of performance. Follow on contracts will utilize the same competitive system. The services provided under the contract support acquisition will not encompass tasks inherently Governmental in nature. The Statement of Work includes a matrix that establishes the minimum acceptable performance standards. 

Condition Based Maintenance Plus (CBM+) - Development will be provided using competitively awarded contracts coordinated via NAVAIR's Aviation Logistics Environment (ALE) Program Management and supporting Contract Business Office, and will contain a matrix of tasks and required levels of performance. Follow on Contracts will utilize the same competitive system. The Services provided under the contract support acquisition will not encompass tasks inherently Governmental in nature, and Statements of Work will include a matrix that establishes the minimum acceptable performance standards. 

Aviation Logistics Environment (ALE)- Development services will be awarded using a competitively awarded contract that will contain a matrix of tasks and required levels of performance.  Follow on contracts will also follow the same competitive system.  The Services provided under the contract support acquisitions will not encompass tasks inherently Governmental in nature and the Statements of Work will include a matrix that establishes the minimum acceptable performance standards.

Vector Software - Software development will be performed under a competitively awarded Cyber Security (CS) Contract. Follow on Contracts will utilize the same competitive system. The Services provided under the contract support acquisitions will not encompass tasks inherently governmental in nature. The Statements of Work will include a matrix that establishes the minimum acceptable performance standards. 

Dynamic Scheduling - Development services will be awarded using a competitively awarded contract under the Seaport Contract System containing a matrix of tasks and required levels of performance. Follow on Contract will utilize the same competitive system. The Services provided under the contract support acquisition.
                                             The following performance metrics apply to Aviation Data Warehouse/
Decision Knowledge Programming for Logistics Analysis and Technical Evaluation (DECKPLATE), Condition Based Maintenance (CBM+), Vector, Aviation Logistics Environment (ALE) and Dynamic Scheduling:
1. Metric - During the life of the contract verify conformance with agency specific information processing standards and functional requirements. Prior to delivery of enhanced software, demonstrate the operational capability of the system software. Standard - Functionality of the software to meet required systems architecture and processing capabilities. Max Deviation Allowed - All requirements mandated by law or regulation must be 100% compliant.  Quality Assurance -  Independent Verification and Validation (IV&V) for testing new releases of software to determine that previous functionality is maintained. Customer satisfaction as measured through limited validated customer complaints, feedback, and surveys.  
2. Metric - Interfaces must maintain compatibility among system components in the operational environment. Standard - Service Levels for software: Throughput in terms of processing response time, number of transactions processed per second; volume of data processed over time. Compatibility with particular hardware and software within the existing processing environment. Functionality of software to meet required systems architecture and processing capabilities.  Max Deviation Allowed - None. Quality Assurance - Customer satisfaction as measured through limited validated customer complaints, feedback and surveys. Operational monitoring by use of system statistics and logs. IV&V for testing new software, including verifying results to determine that requirements and specifications are met. 
3. Metric - Documentation for deliverables must match the agency specific system processing and operational procedures.  Standard - Documentation meets agency specific formats for accuracy and completeness.  Max Deviation Allowed - None.  Quality Assurance - IV&V for determining that documentation delivered by the contractor matches the system processing and operational procedures. 
4. Metric - Meet delivery dates/milestones. Period of Performance will be 12 months from the date of award.  Standard - Delivery dates are met, or exceeded. Max Deviation Allowed - None. Quality Assurance - 100% inspection.
5. Metric - Security.  Standard - Meet all Government and agency specific requirements. Max Deviation Allowed - None.  Quality Assurance - 100% inspection to ensure that all Government and Agency specific requirements have been met.  Independent verification of security procedures defined by agency (could be performed by a third party, or another agency according to current security regulations and measures). 
6. Metric - Enhancement to software shall not adversely affect system performance.  Standard - Standards affecting system performance include but are not limited to: response time for resolving problems; central processing unit busy; response time; memory utilization; storage utilization.  Max Deviation Allowed - Base line functionality is met at 100%. Non critical functionality is met at 95%. Quality Assurance - Operational monitoring by use of system statistics and logs. 
7. Metric - New releases of software must maintain previously provided functionality, while providing enhanced capabilities, or systems corrections. Standard - Software adds value and improves existing functionality without negatively impacting the existing operational environment. Max Deviation Allowed - Base line functionality is met at 100%. Non critical functionality is met at 95%.  Quality Assurance - Independent Verification and Validation for testing new releases of software to determine that previous functionality is improved. Customer satisfaction is measured through validated customer complaints and surveys.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     (1) The ALE program will continue to modernize existing software by developing automated workflows, integrating aviation platform content, and initiating legacy system transitions into the NAVAIR Product Lifecycle Management (PLM) solution for NAVAIR IT products.  ALE has 35 systems that will be transitioned into the aviation PLM solution and will continue to build the Enterprise Service Bus (ESB) connectors, continue user acceptance testing of the common ground station and determine requirements for the use by other T/M/S.
(2) DECKPLATE increase will support the development of the base Naval Data Repository capabilities which need to be developed in order to support these programs. Data mapping, integration, and implementation plans will begin for the Naval Aviation Maintenance System (NAMS).
(3) VECTOR increase will support the development of Vector analytics requirements for Vision 2020 initiatives and integration of Vector and best of breed CBM+ analytics into DECKPLATE, transitioning from current .net architecture to commercial Business Intelligence tools to support the future analytics platform and Enterprise Integrated Data Environment.
                                                     
                                                         
                                                             Prior year Prod Def no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.255
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for Aviation Logistics Environment (ALE)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.800
                                                                     2019-07
                                                                
                                                                 
                                                                     29.405
                                                                
                                                                 
                                                                     29.405
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for Decision Knowledge Programming for Logistics Analysis and Technical Evalutaion (DECKPLATE)
                                                             C
                                                             CPFF
                                                             Spalding
                                                             Lexington Park, MD
                                                             
                                                                 5.670
                                                                 
                                                                     0.547
                                                                     2017-11
                                                                
                                                                 
                                                                     0.882
                                                                     2018-11
                                                                
                                                                 
                                                                     3.054
                                                                
                                                                 
                                                                     3.054
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Softare Development for Condition Based Maintenance Plus (CBM+)
                                                             C
                                                             CPFF
                                                             KRB Wyle
                                                             Patuxent River, MD
                                                             
                                                                 17.172
                                                                 
                                                                     2.532
                                                                     2017-11
                                                                
                                                                 
                                                                     3.511
                                                                     2018-11
                                                                
                                                                 
                                                                     0.880
                                                                
                                                                 
                                                                     0.880
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for Vector
                                                             C
                                                             CPFF
                                                             KRB Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.026
                                                                
                                                                 
                                                                     2.026
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for Vector
                                                             C
                                                             CPFF
                                                             Spalding
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                
                                                                 
                                                                     0.125
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.125
                                                                 0.125
                                                            
                                                        
                                                         
                                                             Software development for Dynamic Scheduling
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.040
                                                                
                                                                 
                                                                     3.040
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development for Decision Knowledge Programming for Logistics Analysis and Technical Evalutaion (DECKPLATE)
                                                             C
                                                             CPFF
                                                             KRB Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.838
                                                                
                                                                 
                                                                     0.838
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.838
                                                                 0.838
                                                            
                                                        
                                                         
                                                             Software Development for Aviation Logistics Environment (ALE)
                                                             C
                                                             CPFF
                                                             KRB Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.593
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.593
                                                                 0.593
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     (1) The ALE program will continue to modernize existing software by developing automated workflows, integrating aviation platform content, and initiating legacy system transitions into the NAVAIR Product Lifecycle Management (PLM) solution for NAVAIR IT products.  ALE has 35 systems that will be transitioned into the aviation PLM solution and will continue to build the Enterprise Service Bus (ESB) connectors, continue user acceptance testing of the common ground station and determine requirements for the use by other T/M/S.
(2) DECKPLATE increase will support the development of the base Naval Data Repository capabilities which need to be developed in order to support these programs. Data mapping, integration, and implementation plans will begin for the Naval Aviation Maintenance System (NAMS).
(3) VECTOR increase will support the development of Vector analytics requirements for Vision 2020 initiatives and integration of Vector and best of breed CBM+ analytics into DECKPLATE, transitioning from current .net architecture to commercial Business Intelligence tools to support the future analytics platform and Enterprise Integrated Data Environment.
                                                     
                                                         
                                                             Program Management Support for DECKPLATE
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 6.126
                                                                 
                                                                     0.899
                                                                     2017-10
                                                                
                                                                 
                                                                     1.089
                                                                     2018-10
                                                                
                                                                 
                                                                     0.298
                                                                
                                                                 
                                                                     0.298
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Prod Def no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.628
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support for CBM+
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.159
                                                                 
                                                                     0.360
                                                                     2017-10
                                                                
                                                                 
                                                                     0.520
                                                                     2018-10
                                                                
                                                                 
                                                                     0.168
                                                                
                                                                 
                                                                     0.168
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support for Aviation Logistics Environment (ALE)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.700
                                                                     2018-10
                                                                
                                                                 
                                                                     3.580
                                                                
                                                                 
                                                                     3.580
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support for Vector
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.092
                                                                
                                                                 
                                                                     0.092
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support for Vector
                                                             C
                                                             CPFF
                                                             KRB Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.093
                                                                
                                                                 
                                                                     0.093
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.093
                                                                 0.093
                                                            
                                                        
                                                         
                                                             Program Management Support for Dynamic Scheduling
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.198
                                                                
                                                                 
                                                                     0.198
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     DECKPLATE Aviation Data Warehouse OEM/DEPOT
                                                     
                                                         
                                                             Software Development: Contract Award OEM/DEPOT Reporting into DEKCPLATE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: OEM/DEPOT Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: OEM/DEPOT IV&V Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: OEM/DEPOT Customer Acceptance Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: OEM/DEPOT Production Release Delivery
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     DECKPLATE IT EXXCOMM Portfolio Consolidation
                                                     
                                                         
                                                             Systems Development: Software Development: Contract Award-DECKPLATE IT EXXCOMM Portfolio Consolidation Functionality 1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: DECKPLATE Software Development 2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-DECKPLATE IT EXXCOMM Portfolio Consolidation Functionality 2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: DECKPLATE Software Development 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-DECKPLATE IT EXXCOMM Portfolio Consolidation Functionality 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: DECKPLATE Software Development 4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FIAR & F35 IER Requirements and Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: NAMS/Integrated Data Environment requirements, planning, data mapping 5
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Business Intelligence (BI)/Analytics/Vision 2020 Initiatives Requirements and Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: DECK-ALS/CMS Requirements and Design
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: FIAR Software Development Integration, Testing and Implementation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development BI/Analytics/Vision 2020: (IT Labor/HW/ Hosting/Licensing)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development F35 IER
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development DECK-ALS/CMS integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development Contract Award 5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design 5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development and Design: (IT Labor/HW/ Hosting/Licensing)  5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development Contract Award 6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design 6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development and Design: (IT Labor/HW/ Hosting/Licensing)  6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development Contract Award 7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design 7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development and Design: (IT Labor/HW/ Hosting/Licensing)  7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Software Development Contract Award 8
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design 8
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Schedule DetailSoftware Development and Design: (IT Labor/HW/ Hosting/Licensing)  8
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE IV&V Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE Customer Acceptance Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE IV&V Testing 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE Customer Acceptance Testing 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE IV&V Testing 3
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE Customer Acceptance Testing 3
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE IV&V Testing 4
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE Customer Acceptance Testing 4
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE IV&V Testing 5
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: DECKPLATE Customer Acceptance Testing 5
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DECKPLATE Production Release, Delivery 4.2.X
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DECKPLATE Production Release Delivery 4.3.X
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DECKPLATE Production Release Delivery 4.4.X
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DECKPLATE Production Release Delivery 4.5.X
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: DECKPLATE Production Release Delivery 4.6.X
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Condition Based Maintenance Plus (CBM+)
                                                     
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Regime Recognition Production Capability 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Distributed File Storage and Analytics Enhancements 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Distributed File Storage and Analytics Enhancements 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Requirements Development 5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Component Tracking Integration 5
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Component Tracking Integration 5
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 5
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Regime Recognition Production Capability 5
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Distributed File Storage and Analytics Enhancements 5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Distributed File Storage and Analytics Enhancements 5
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Component Tracking Integration 6
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design Component Tracking 6
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Component Tracking Integration 6
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition (H-1)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Requirements and Design Regime Recognition (H-1)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Regime Recognition Tracking Integration (H-1)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Regime Recognition Production (H-1)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Distributed File Storage and Analytics Enhancements and Data Warehouse Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Schedule DetailRequirements and Design Distributed File Storage and Analytics Enhancements and Data Warehouse
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Distributed File Storage and Analytics Enhancements and Data Warehouse Integration
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Distributed File Storage and Analytics Enhancements and Data Warehouse Production
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Requirements Development 7
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Component Tracking Integration 7
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Component Tracking Integration 7
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 7
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Requirements Development 8
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Component Tracking Integration 8
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Component Tracking Integration 8
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 8
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Requirements Development 9
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 9
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Requirements Development 10
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Contract Award-CBM+ Regime Recognition Production Capability 10
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: CBM+ Component Tracking Integration 10
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Aviation Logistics Environment (ALE)
                                                     
                                                         
                                                             Software Development: Software Documentation Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Requirements Gathering -Common Ground Station
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Ground Station Development (IT Labor/HW/Hosting/Licensing)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Ground Station User Acceptance
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: PLM Solution/IDE Software Requirements Gathering
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software  (Limited Deployment 1)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software (Limited Deployment 2)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software (Limited Deployment 3)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software (Limited Deployment 4)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software (Limited Deployment 5)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Development: Software Development: PLM Solution/IDE Software FOC
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Ground Station Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Implementation: Implementation: Ground Station Implementation 1
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Implementation: Implementation: Ground Station Implementation 2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Implementation: Implementation: Ground Station Implementation 3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Implementation: Implementation: Ground Station Implementation - FOC
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Vector
                                                     
                                                         
                                                             System Development: Software Development 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development 3
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development 4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development 5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Software Development 6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability Delivery  (RAMP, Engines, Logcell Integration)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability  Delivery (Weapons)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability  Delivery (BI Data Environment)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability Delivery (ASD Interface, Daily Status)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability Delivery (Support Equipment)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability Delivery (Depot Engine)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability Delivery (Schedule Maintenance Planning)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Capability  Delivery (Readiness Training)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Dynamic Scheduling
                                                     
                                                         
                                                             System Development: System Development: Contract Award Dynamic Scheduling
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Concept of Operations (CONOPS)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Functional Reqwuirements Document (FRD)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 3
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 6
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development: Software Development 7
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 5
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 6
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Test and Evaluation: Dynamic Scheduling Testing 7
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Initial Operational Capability (IOC) Single Squadron H-1
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Full Operation Capability (FOC) (H-1 Fleet Implementation)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Initial Operational Capability (IOC) Single Squadron TMS-2
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Full Operation Capability (FOC) (TMS-2 Fleet Implementation)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Initial Operational Capability (IOC) Single Squadron TMS-3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Full Operation Capability (FOC) (TMS-3 Fleet Implementation)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Implementation and Fielding: Implementation and Fielding: Initial Operational Capability (IOC) Single Squadron TMS-4
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             13.997
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             23.997
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             CONDITION BASED MAINTENANCE PLUS (CBM+):
The CBM+ solution is an initiative which provides Naval Aviation Enterprise with common enabling capabilities which deliver timely data-driven decisional information to optimize aircraft availability and materiel readiness by incorporating health and usage leading indicators into the failure mode mitigation process, enabling the Warfighter to more efficiently meet mission requirements through automated analysis and decision making processes. The CBM+ Initiative increases readiness through streamlined maintenance processes which provide actionable logistics/engineering data and integrated analytics not previously available, enabling engineers and acquisition professionals to support system improvements based on CBM+ acquired data and analytic results. CBM+ provides the enabling infrastructure and storage solutions within an Enterprise common environment needed to store and analyze weapon system sensor data to extend the life of current and new acquisition aircraft, realizing savings from reductions in field (organizational and intermediate) maintenance actions, reduced functional check flight hours, mishap mitigation, and reduced parts usage.


PRODUCT LIFECYCLE MANAGEMENT (PLM):
This program includes funding to support Information Technology (IT) Rationalization and Product Lifecycle Management migration efforts to modernize NAVSEA's Technical Data, Configuration and Logistics IT systems. This will enable advanced warfighter readiness capabilities in accordance with OPNAV N4's Digital Transformation Vision.  This IT solution will be used by over 40,000 civilian and military personnel, impacting a yearly $6.5B investment in product sustainment.  The absence of a centrally sponsored PLM with a commonly defined and enforced system and data architecture has resulted in a proliferation of unique non-standardized, non-integrated, stove-piped IT solutions across the Navy, all supporting singular logistics functions and none able to influence warfighter readiness holistically. To enable enterprise readiness analytics, this effort will eliminate stove-piped legacy logistics IT applications and in place field an NAVSEA PLM capability that enables programs to acquire and manage product support data/information within a single, structured, authoritative product data environment linking material readiness outcomes to the Program's core systems engineering processes. The key enabling construct of the PLM is a digital thread/digital twin capability which provides a formal framework for controlled interplay of authoritative technical and as-built data with the ability to access, integrate, transform and analyze data throughout the product lifecycle into actionable information. Moreover as these capabilities mature, the cost of readiness becomes significantly more affordable and combat logistics operations become significantly more effective. As the Navy realizes these outcomes, Enterprise Digital Logistics IT services effectively become combat multipliers. The most significant benefit being that they maximize the effectiveness of our warfighters as we deliver them right data, at the right time, so they can continuously make the right decision faster than the enemy.
                                             
                                                 
                                                     Enterprise Condition Based Maintenance
                                                     
                                                         4.346
                                                         Congressional Plus-up resourced algorithm and analytic research and development associated with Condition Based Maintenance Plus (CBM+) supporting NAVAIR Engineering, Logistics, and Data Science communities, while collaborating with academia and Industry to identify algorithms capable of correlating cause and effect of statistical anomalies in collected weapons system sensor data at scale.  Algorithm development required the integration of academia's best practices and industry leading COTS analytic solutions to evaluate applications and proof of concept efforts for implementation across naval aviation. Algorithm development and testing required large scale sensor data storage and compute capability provided by NAVAIR's Standard Data Repository data platform and integrated analytics. 

Facilitated work on algorithms and analytics associated with Condition Based Maintenance Plus (CBM+) software research/development. Funding supported contract support services for infrastructure standup and integration within the closed loop and connected test environments as required to support COTS product evaluations associated with Congressional Plus-Up efforts. Support focused on system integration, Cyber Security compliance, Information Assurance, Content Management, as related to enterprise and edge node compute capability.

Facilitated work on algorithms and analytics associated with Condition Based Maintenance Plus (CBM+) software research/development. Funding supported the investigation and configuration of industry leading COTS solutions for data translation, mining, analytics, distribution, visualization, accessibility for NAVAIR Engineering, Logistics and Data Science communities to evaluation to determine new diagnostic and prognostic methodologies which leverage all available data supporting naval aviation support processes. Specific focus enabled COTS solutions in support of Conditioned Based Maintenance Plus (CBM+) capabilities and objectives in direct support of fleet mission effectiveness and weapon system readiness improvements. COTS product proof of concept evaluations focused on Enterprise level and Edge analytics enablement and integration with warfighter maintenance/support processes. Implementation strategies assessed, included premises, connected/disconnected concepts of operation, cloud, and hybrid approaches, while provided cloud readiness assessments for current and future CBM+ IT systems and applications.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Enterprise Product Lifecycle Management
                                                     
                                                         9.651
                                                         Congressional Add: Product Lifecycle Management (PLM)

1. Established the acquisition program baseline
2. Competitively awarded PLM prototype efforts
3. Completed Phase 1 of the PLM prototypes
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Advanced Radar Condition Based Maintenance
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         N/A
                                                    
                                                
                                            
                                             CONDITION BASED MAINTENANCE PLUS:
Development services will be provided using a competitively awarded contract coordinated via NAVAIR's Aviation Logistics Environment (ALE) Program Management and supporting Contract Business Office, and will contain a matrix of tasks and required levels of performance. Follow on Contracts will utilize the same competitive system. The Services provided under the contract support acquisition will not encompass tasks inherently Governmental in nature, and Statements of Work will include a matrix that establishes the minimum acceptable performance standards.


PRODUCT LIFECYCLE MANAGEMENT: 
Product Lifecycle Management development services will be solicited in late FY 18 / early FY 19 using competitively awarded contracts and Government programmatic and technical subject matter expertise to rapidly prototype core product data management, readiness at cost decision modeling and timely and relevant bi-directional distribution of serialized readiness data analytics capabilities.  Follow on contracts will utilize the same competitive system and leverage previous prototyping efforts and lessons learned to the maximum extent possible. Contractual services will not encompass tasks inherently Governmental in nature and will include a matrix that establishes the minimum acceptable performance standards.
                                             CONDITION BASED MAINTENANCE PLUS:
1. Metric - During the life of the contract verify conformance with agency specific information processing standards and functional requirements. Prior to delivery of enhanced software, demonstrate the operational capability of the system software. Standard - Functionality of the software to meet required systems architecture and processing capabilities. Max Deviation Allowed - All requirements mandated by law or regulation must be 100% compliant. Quality Assurance - Independent Verification and Validation (IV&V) for testing new releases of software to determine that previous functionality is maintained. Customer satisfaction as measured through limited validated customer complaints, feedback, and surveys. 
2. Metric - Interfaces must maintain compatibility among system components in the operational environment. Standard - Service Levels for software: Throughput in terms of processing response time, number of transactions processed per second; volume of data processed over time. Compatibility with particular hardware and software within the existing processing environment. Functionality of software to meet required systems architecture and processing capabilities. Max Deviation Allowed - None. Quality Assurance - Customer satisfaction as measured through limited validated customer complaints, feedback and surveys. Operational monitoring by use of system statistics and logs. IV&V for testing new software, including verifying results to determine that requirements and specifications are met. 
3. Metric - Documentation for deliverables must match the agency specific system processing and operational procedures. Standard - Documentation meets agency specific formats for accuracy and completeness. Max Deviation Allowed - None. Quality Assurance - IV&V for determining that documentation delivered by the contractor matches the system processing and operational procedures. 
4. Metric - Meet delivery dates/milestones. Period of Performance will be 12 months from the date of award. Standard - Delivery dates are met, or exceeded. Max Deviation Allowed - None. Quality Assurance - 100% inspection. 
5. Metric - Security. Standard - Meet all Government and agency specific requirements. Max Deviation Allowed - None. Quality Assurance - 100% inspection to ensure that all Government and Agency specific requirements have been met. Independent verification of security procedures defined by agency (could be performed by a third party, or another agency according to current security regulations and measures). 
6. Metric - Enhancement to software shall not adversely affect system performance. Standard - Standards affecting system performance include but are not limited to: response time for resolving problems; central processing unit busy; response time; memory utilization; storage utilization. Max Deviation Allowed - Base line functionality is met at 100%. Non critical functionality is met at 95%. Quality Assurance - Operational monitoring by use of system statistics and logs. 
7. Metric - New releases of software must maintain previously provided functionality, while providing enhanced capabilities, or systems corrections. Standard - Software adds value and improves existing functionality without negatively impacting the existing operational environment. Max Deviation Allowed - Base line functionality is met at 100%. Non critical functionality is met at 95%. Quality Assurance - Independent Verification and Validation for testing new releases of software to determine that previous functionality is improved. Customer satisfaction is measured through validated customer complaints and surveys. 



PRODUCT LIFECYCLE MANAGEMENT: 
1. Resource Sponsor approved and POM aligned acquisition program baseline will be defined by the competitive prototype acquisition process and consistent with the OPNAV Digital Transformation Team plan.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Technology Refreshment (PLM)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.150
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.150
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             HW/SW (CBM+)
                                                             C
                                                             FFP
                                                             Washington HQ Services
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     2.626
                                                                     2018-09
                                                                
                                                                 
                                                                     3.788
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.414
                                                                 1.575
                                                            
                                                        
                                                         
                                                             Software Development for (CBM+)
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.700
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.700
                                                                 2.700
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NSWC
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.425
                                                                     2018-09
                                                                
                                                                 
                                                                     0.355
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.780
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NSWC
                                                             Crane, ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.646
                                                                     2018-09
                                                                
                                                                 
                                                                     0.618
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.264
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.414
                                                                     2018-09
                                                                
                                                                 
                                                                     1.830
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.244
                                                            
                                                        
                                                         
                                                             Technical Support (PLM)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.865
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.865
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NSWC
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.384
                                                                     2018-09
                                                                
                                                                 
                                                                     0.496
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.880
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.305
                                                                     2018-09
                                                                
                                                                 
                                                                     0.225
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.530
                                                            
                                                        
                                                         
                                                             Systems Engineering (PLM)
                                                             WR
                                                             NAVSEALOGCEN
                                                             Mechanicsburg, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.462
                                                                     2018-09
                                                                
                                                                 
                                                                     2.688
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.150
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support for  (CBM+)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.020
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.020
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Condition Based Maintenance Plus (CBM+)
                                                     
                                                         
                                                             System Development: Software Development: Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development:: Requirements and Design
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development:: Software and Algorithm Design/ Development/Integration:
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation:: CBM+ COTS and Algorithm IV&V Demonstration and Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries:: CBM+ COTS and Algorithm Production Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605024N
                                 (U)Anti-Tamper Technology Support
                                 155
                                 2020
                                 PB
                                 2019-03
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                                 1319
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                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.500
                                     3.900
                                     5.618
                                     4.882
                                     4.882
                                     7.974
                                     7.843
                                     7.436
                                     7.583
                                     Continuing
                                     Continuing
                                
                                 The funding increase from FY 2018 to FY 2019 reflects the realignment of Project 2801 Anti-Tamper into the current Program Element (PE) from Management, Technical & Intl Supt. PE 0605853N.
                                 Develops new and novel Anti-Tamper technologies for all Department of Navy weapon and combat systems.  The technologies to be developed will be new countermeasures to prevent reverse engineering of critical U.S. military systems.  The technologies include secure processing, sensors, architecture components, and enabling technologies.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         3.410
                                         5.618
                                         6.252
                                         6.252
                                    
                                     
                                         3.900
                                         5.618
                                         4.882
                                         4.882
                                    
                                     
                                         0.490
                                         0.000
                                         -1.370
                                         -1.370
                                    
                                     
                                         
                                             0.500
                                             0.000
                                        
                                         
                                             -0.010
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.372
                                                     -1.372
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.002
                                                     0.002
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.780 million to account for the availability of prior year execution balances.

Schedule: Not Applicable
Technical:  Not Applicable
                                
                                 
                                     
                                         2801
                                         Anti-Tamper
                                         
                                             0.000
                                             0.000
                                             1.379
                                             1.404
                                             1.404
                                             1.433
                                             1.463
                                             1.492
                                             1.522
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The funding increase from FY 2018 to FY 2019 reflects the realignment of Project 2801 Anti-Tamper into the current Program Element (PE) from Management, Technical & Intl Supt. PE 0605853N.
                                             Anti-Tamper Program -  Perform as the Navy Technical Process Owner for the Anti-Tamper (AT) systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. Systems. Manage the research, design, development, implementation, and testing of AT measures. Coordinate with Department of Defense AT Executive Agent and implement Department of Navy AT policy in conjunction with the Deputy Assistant Secretary Navy. Manage Security and Information Security requirements commensurate with the requirements of ALL Navy Programs throughout their lifecycles.
                                             
                                                 
                                                     Anti Tamper Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.379
                                                             0
                                                             Continue championing new technology with a focused and disciplined approach of development, assessment, evaluation, and transition to meet Navy program AT requirements. Maintain role in Anti-Tamper policy development for implementation and execution by the SYSCOMs incorporating Navy program AT requirements. Provide secure facilities, networks, computers, video/telephone conference and support personnel for collateral and Special Program operational environments to enable Anti-Tamper (AT) implementation and execution by SYSCOM's programs, incorporating AT requirements.
                                                        
                                                         
                                                             1.404
                                                             0
                                                        
                                                         
                                                             1.404
                                                             0
                                                             Continue championing new technology with a focused and disciplined approach of development, assessment, evaluation, and transition to meet Navy program AT requirements. Maintain role in Anti-Tamper policy development for implementation and execution by the SYSCOMs incorporating Navy program AT requirements. Provide secure facilities, networks, computers, video/telephone conference and support personnel for collateral and Special Program operational environments to enable Anti-Tamper implementation and execution by SYSCOM's programs, incorporating AT requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             The program will fund project to provide secure facilities, networks, computers, video/telephone conference and support personnel for collateral and Special Program operational environments
                                             Manage the research, design, development, implementation and testing of Anti-Tamper measures for the Department of the Navy. Manage Information Security for all navy programs throughout their lifecycles.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.079
                                                                     2018-12
                                                                
                                                                 
                                                                     1.095
                                                                
                                                                 
                                                                     1.095
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.309
                                                                
                                                                 
                                                                     0.309
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605024N_2801_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2801
                                                     
                                                         
                                                             Product Development: Anti Tamper Technology Development of Weapon Systems
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Anti Tamper Technology Development of Combat Systems
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3414
                                         Anti-Tamper Technology Support
                                         
                                             0.500
                                             3.900
                                             4.239
                                             3.478
                                             3.478
                                             6.541
                                             6.380
                                             5.944
                                             6.061
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $.780 million to account for the availability of prior year execution balances.
                                             This project develops new and novel Anti-Tamper technologies for all Department of Navy weapon and combat systems.  The technologies to be developed will be new countermeasures to prevent reverse engineering of critical U.S. military systems.  The technologies include secure processing, sensors, architecture components, and enabling technologies. Low technology readiness level projects will be tested for  maturation and implemented to protect US technologies.  Government laboratory expertise will mature in Anti Tamper technologies and techniques.  Integration of various techniques  will enhance the strength of the protection scheme which limits the opportunities to exploit our technological advantage on the battlefield.
                                             
                                                 
                                                     Anti Tamper Technology Development
                                                     This project develops new and novel Anti-Tamper technologies for all Department of Navy weapon and combat systems.  The technologies to be developed will be new countermeasures to prevent reverse engineering of critical U.S. military systems.  The technologies include secure processing, sensors, secure architecture components, and enabling technologies.
                                                     
                                                         
                                                             3.900
                                                             0
                                                             Continue development of new and novel technologies that will become reverse engineering countermeasures for Department of the Navy (DoN) weapon and combat systems. The project will include awarding technology development contracts and securing engineering support from DoN engineering facilities. Test and perform technical evaluations of low technical readiness level projects for implementation to protect US technologies.
                                                        
                                                    
                                                     
                                                         
                                                             4.239
                                                             0
                                                             Continue development of new and novel technologies that will become reverse engineering countermeasures for Department of the Navy (DoN) weapon and combat systems.  The project will include awarding technology development contracts and securing engineering support from DoN engineering facilities. Test and perform technical evaluations of low technical readiness level projects for implementation to protect US technologies.
                                                        
                                                         
                                                             3.478
                                                             0
                                                        
                                                         
                                                             3.478
                                                             0
                                                             Continue development of new and novel technologies that will become reverse engineering countermeasures for Department of the Navy weapon and combat systems. The project will include awarding technology development contracts and securing engineering support from DoN engineering facilities. Test and perform technical evaluations of low technical readiness level projects for implementation to protect US technologies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease between FY 2019 and FY 2020 due to the availability of prior year execution balances.
                                                    
                                                
                                            
                                             This is a non-ACAT program.  The strategy will be to issue technology development contracts and use Department of Navy (DoN)labs for technology development, along with using DoN engineering organizations for engineering support.
                                             The project will fund between 4 and 8 technology development projects that will be focused on bringing anti-tamper technologies that transition to the DoN programs. The project will have a greater than 67% transition rate.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Dev
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.500
                                                                 
                                                                     2.490
                                                                     2017-11
                                                                
                                                                 
                                                                     2.955
                                                                     2018-11
                                                                
                                                                 
                                                                     1.739
                                                                
                                                                 
                                                                     1.739
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.410
                                                                     2017-11
                                                                
                                                                 
                                                                     1.284
                                                                     2018-11
                                                                
                                                                 
                                                                     1.739
                                                                
                                                                 
                                                                     1.739
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605024N_3414_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3414
                                                     
                                                         
                                                             Product Development: Anti Tamper Technology Development of Weapon Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Anti Tamper Technology Development of Combat Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Development: Technical Evaluation of Anti-Tamper Weapons Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Development: Technical Evaluation of Anti-Tamper Combat Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605212M
                                 CH-53K
                                 156
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     0.000
                                     336.945
                                     516.955
                                     516.955
                                     251.359
                                     20.631
                                     21.090
                                     21.500
                                     Continuing
                                     Continuing
                                
                                 PB-19 realigned the CH-53K Development Efforts from PE 0605212N /CH-53K to this PE 0605212M /CH-53K.
                                 The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTA and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         0.000
                                         326.945
                                         296.281
                                         296.281
                                    
                                     
                                         0.000
                                         336.945
                                         516.955
                                         516.955
                                    
                                     
                                         0.000
                                         10.000
                                         220.674
                                         220.674
                                    
                                     
                                         
                                             10.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     220.386
                                                     220.386
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.288
                                                     0.288
                                                
                                            
                                        
                                    
                                     FY 2020 funds CH-53K SDD activities to include additional ground and flight test of one GTV, four EDMs and four SDTAs, associated subsystems and components.

Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         3059
                                         CH-53K Development
                                         390
                                         
                                             0.000
                                             0.000
                                             326.945
                                             516.955
                                             516.955
                                             251.359
                                             20.631
                                             21.090
                                             21.500
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             PB-19 realigned the CH-53K Development Efforts from PE 0605212N /CH-53K to this PE 0605212M /CH-53K.
                                             The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTAs and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

FY 2020 RDT&E funds CH-53K SDD activities to include additional ground and flight test of one GTV, four EDMs and four SDTAs, associated subsystems and components.
                                             
                                                 
                                                     Air Vehicle Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             278.645
                                                             0
                                                             Continue additional ground and flight test of the CH-53K GTV, EDMs and their associated subsystems and components in preparation of IOT&E. Continue to evaluate and implement producability, reliability and capability improvements during fabrication and assembly of System Demonstration Test Articles.
                                                        
                                                         
                                                             457.423
                                                             0
                                                        
                                                         
                                                             457.423
                                                             0
                                                             Continue additional ground and flight test of the CH-53K GTV, EDMs and their associated subsystems and components in preparation of IOT&E. Continue to evaluate and implement producability, reliability and capability improvements during fabrication and assembly of System Demonstration Test Articles.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 in the Air Vehicle Development line is in direct support of the System Development and Demonstration Aircraft (SDD) and Test Program to continue flight test and correction of deficiencies in preparation of IOT&E and to achieve IOC in FY 2021.
                                                    
                                                
                                                 
                                                     Integrated Logistics Support and Test & Evaluation  (T&E)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             33.902
                                                             0
                                                             Continue to perform in-house, field activity and contractor execution of Integrated Logistic Support and Developmental Test program.  Continue to refine and validate Product Support Packages and Supportability Test Plans in preparation of IOT&E.  Continue component qualification, Government ground and flight test activities, as well as LFT&E efforts.
                                                        
                                                         
                                                             39.198
                                                             0
                                                        
                                                         
                                                             39.198
                                                             0
                                                             Continue to perform in-house, field activity and contractor execution of Integrated Logistic Support and Developmental Test program. Continue to refine and validate Product Support Packages and Supportability Test Plans in preparation of IOT&E. Continue component qualification, Government ground and flight test activities, as well as LFT&E efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY19 to FY20 includes Live Fire Test and Evaluation (LFT&E) funds in support of the Survivability KPP and required for FRP.   FY20 LFT&E efforts are conducting test article set up and execution of live fire tests.  FY20 Integrated Logistics Support, and T&E funding to NAWCAD and WD, supports the prime contractor (SDD/SDTA) schedule for additional flight test/hours and associated assets in support of test activities of IOT&E and to achieve IOC in FY21.
                                                    
                                                
                                                 
                                                     Systems Engineering & Project Management
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             14.398
                                                             0
                                                             Continue to perform in-house, field activity and contractor execution of test program Integrated Product Teams. Continue to plan for, and execute, Correction of Deficiencies identified during component qualification and flight test. Efforts include engineering, program management and test program travel.
                                                        
                                                         
                                                             20.334
                                                             0
                                                        
                                                         
                                                             20.334
                                                             0
                                                             Continue to perform in-house, field activity and contractor execution of test program Integrated Product Teams. Continue to plan for, and execute, Correction of Deficiencies identified during component qualification and flight test. Efforts include engineering, program management and test program travel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY19 to FY20 in the Systems Engineering and Project Management is in direct support of the SDD Aircraft Systems Engineering and correction of deficiencies in preparation of IOT&E and to achieve IOC in FY21.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN / 0158 / 0158C
                                                     CH-53K (Heavy Lift)
                                                     
                                                         949.651
                                                         1168.678
                                                         1022.890
                                                         1022.890
                                                         1667.124
                                                         2254.425
                                                         2187.746
                                                         2332.634
                                                         11551.227
                                                         23592.126
                                                    
                                                
                                                 
                                                     APN / 0605
                                                     CH-53K - Initial Spares
                                                     
                                                         77.103
                                                         59.040
                                                         98.824
                                                         98.824
                                                         72.087
                                                         34.466
                                                         14.961
                                                         16.729
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN / 0528
                                                     H-53 Series
                                                     
                                                         0.000
                                                         19.032
                                                         23.075
                                                         23.075
                                                         20.206
                                                         28.571
                                                         33.254
                                                         19.972
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             APN/0158/0158C: CH-53K Advanced and Regular Procurement (APN-1)
APN/0605: CH-53K Spares (APN-6)
APN/0528: CH-53K OSIP #s 007-19 Correction of Deficiencies and 008-19 Production Upgrades
                                             On 31 October 2005, the Defense Acquisition Board (DAB) reviewed the CH-53K program for a Milestone (MS) B decision on entry to Systems Design and Development (SDD).  The Under Secretary of the Defense for Acquisition, Technology and Logistics (USD AT&L) signed the Acquisition Decision Memorandum (ADM) allowing the program to proceed with SDD on 22 December 2005.  The CH-53K program was initiated as an Acquisition Category 1D program, based on total estimated costs for Research, Development, Test and Evaluation and Aircraft Procurement, Navy. The SDD prime contract was awarded sole-source contract to Sikorsky Aircraft Corporation on 5 April, 2006, following the MS B decision.  SDD efforts will develop and document technology maturations, selections, and integration into CH-53E design modifications for a new CH-53K variant; produce one CH-53K Ground Test Vehicle and four CH-53K Engineering Developmental Models; and conduct and support Test and Evaluation activities fulfilling milestone exit criteria. In FY13 the SDD contract was modified to include four System Demonstration Test Articles (SDTAs). In FY15 the SDD contract was modified to add the long-lead/critical parts for the two additional SDTA aircraft. The T408-GE-400 engines for SDTAs 1-4, which were converted from Contractor Furnished Equipment to Government Furnished Equipment, were placed on contract in FY14. Additionally, a contract option was exercised in FY15 to provide engines for SDTAs 5-6. On 30 March 2017, the DAB reviewed the CH-53K program for a MS C decision allowing entry into Production and the ADM was signed by USD AT&L on 4 April 2017 resulting in an ACAT 1C designation.
                                             Since MS B, the program team has followed a disciplined, event-driven, design and development process.  The program completed Preliminary Design Review in September 2008 and conducted Critical Design Review in July 2010.  System meets or exceeds all Key Performance Parameters.
                                        
                                         
                                             Items with continuing in CTC (FY's 23 and beyond) are not part of the ACAT 1C program.  Primary Hardware Development Capability Improvement will support efforts beyond the FYDP.
                                             
                                                 
                                                     Product Development
                                                     FY20 funding increase is in direct support of the System Development and Demonstration Aircraft (SDD) test program to prepare for IOT&E and to achieve IOC in FY21.
Government Furnished Equipment/Engines provides funding for SDTA Engine contract.
                                                     
                                                         
                                                             Primary Hardware Development: SDD / SDTA Air Vehicle
                                                             SS
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     226.100
                                                                     2018-12
                                                                
                                                                 
                                                                     410.100
                                                                
                                                                 
                                                                     410.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 636.200
                                                                 757.534
                                                            
                                                        
                                                         
                                                             GFE: Engines
                                                             SS
                                                             CPFF
                                                             GE
                                                             Lynn, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.338
                                                                     2019-01
                                                                
                                                                 
                                                                     6.300
                                                                
                                                                 
                                                                     6.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 12.638
                                                                 17.539
                                                            
                                                        
                                                         
                                                             Primary  Hardware Development, Capability Improvement
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development:-Other SAC
                                                             TBD
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     36.000
                                                                     2019-01
                                                                
                                                                 
                                                                     35.300
                                                                
                                                                 
                                                                     35.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 71.300
                                                                 71.300
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.207
                                                                     2019-04
                                                                
                                                                 
                                                                     5.723
                                                                
                                                                 
                                                                     5.723
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 15.930
                                                                 11.029
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     NAWC TSD training systems previously captured under "Integrated Logistic Support - Various" are now contained in the Government Engineering support line.
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.150
                                                                     2018-12
                                                                
                                                                 
                                                                     1.173
                                                                
                                                                 
                                                                     1.173
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.323
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.038
                                                                     2018-12
                                                                
                                                                 
                                                                     1.223
                                                                
                                                                 
                                                                     1.223
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.261
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NADEP
                                                             Cherry Point, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.325
                                                                     2018-12
                                                                
                                                                 
                                                                     1.352
                                                                
                                                                 
                                                                     1.352
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.677
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support-OLD PM CONTRACT
                                                             C
                                                             CPFF
                                                             GDIT
                                                             Fairfax, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.900
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.900
                                                                 1.900
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.539
                                                                     2018-12
                                                                
                                                                 
                                                                     2.590
                                                                
                                                                 
                                                                     2.590
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCTSD
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2018-12
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Integrated Logistics Spt-NEW PM CONTRACT
                                                             C
                                                             CPFF
                                                             NSI
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.610
                                                                
                                                                 
                                                                     1.610
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 1.610
                                                                 1.610
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 Live Fire Test and Evaluation funds are in support of the Survivability KPP and required for FRP.   FY20 efforts are conducting test article set up and execution of live fire tests.  Increase of FY20 T&E funding to NAWCAD and WD supports the prime contractor (SDD/SDTA) schedule for additional flight test/hours and associated assets in support of test activities of IOT&E and to achieve IOC in FY21.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.700
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     22.500
                                                                     2018-12
                                                                
                                                                 
                                                                     23.400
                                                                
                                                                 
                                                                     23.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 45.900
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.600
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 6.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Increase of FY20 Gov't Eng support is required for the additional in house activities to include program management and engineering support for the Integrated Product teams in preparation of IOT&E and to achieve IOC in FY21.
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.848
                                                                     2018-12
                                                                
                                                                 
                                                                     2.905
                                                                
                                                                 
                                                                     2.905
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.399
                                                                     2018-12
                                                                
                                                                 
                                                                     14.270
                                                                
                                                                 
                                                                     14.270
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Zenetix
                                                             Herndon, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.208
                                                                     2019-01
                                                                
                                                                 
                                                                     2.195
                                                                
                                                                 
                                                                     2.195
                                                                     2020-01
                                                                
                                                                 3.110
                                                                 7.513
                                                                 7.513
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.833
                                                                     2018-12
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.110
                                                                     2018-12
                                                                
                                                                 
                                                                     0.114
                                                                
                                                                 
                                                                     0.114
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605212M_3059_FILE1.JPG
                                            
                                             
                                                 R4_2020PB_0605212M_3059_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     CH-53K Development
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: System Demonstration phase
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Full Rate Production
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Capability Improvements: Capability Improvements
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test & Evaluation: Developmental Test / Operational Test - IT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: IOT&E
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Sys. Dem. Test Articles (RDT&E): System Demonstration Test Articles (SDTA) #2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Sys. Dem. Test Articles (RDT&E): System Demonstration Test Articles (SDTA) #4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Sys. Dem. Test Articles (RDT&E): System Demonstration Test Articles (SDTA) #1
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 5
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 7
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 8
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 9
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 10
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 11
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 12
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 13
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 14
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 15
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 16
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 17
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 18
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 19
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 20
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 21
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 22
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 23
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 24
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 25
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 26
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 27
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 28
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 29
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 30
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 31
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 32
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 33
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Delivery: Aircraft 34
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: LRIP 2
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: LRIP 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: LRIP 4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: Lot 5
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: Lot 6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: Lot 7
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production LRIP Awards: Lot 8
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC). 

The Wireless Intercommunication System (ICS) will enable the CH-53K crew the capability for simultaneous use, highly reliable, jam resistant, secure and non-secure voice communications in an electronic warfare environment.

The Common Lightweight Cargo Floor will provide an integrated flooring system solution which reduces aircraft weight and improves capability of the restraint locking system.
                                             
                                                 
                                                     Wireless Intercom System
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Commence development of a Wireless Intercommunication System (ICS) which will enable crew capability for simultaneous use, highly reliable, jam resistant, secure and non-secure voice communications in an electronic warfare environment.
                                                    
                                                
                                                 
                                                     Common Lightweight Cargo System
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         Commence efforts for the Common Lightweight Cargo system which will provide an integrated flooring system solution which reduces aircraft weight and improves capability of the restraint locking system
                                                    
                                                
                                            
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY19 CONGRESSIONAL ADD: The Common Lightweight Cargo System and Wireless Intercom System provides new and improved capability to the CH53-K aircraft that support the overall Heavy-lift mission.
                                                     
                                                         
                                                             Product Developmnet Common Lightweight Cargo
                                                             TBD
                                                             Sikorsky
                                                             Strafford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                                 5.000
                                                            
                                                        
                                                         
                                                             Product Developmenet Wireless Intercom System
                                                             TBD
                                                             Axnes
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                                 5.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605212M_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Common Lightweight Cargo System: Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Common Lightweight Cargo System: Requirements / Gap Analysis
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Common Lightweight Cargo System: System Design & Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Common Lightweight Cargo System: Critical Deisgn Review
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Common Lightweight Cargo System: Prototype Production
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Common Lightweight Cargo System: Installation & Fit Check
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Wireless Intercommunicaiton System (ICS): Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Wireless Intercommunicaiton System (ICS): System Design & Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Wireless Intercommunicaiton System (ICS): Test System Production
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Wireless Intercommunicaiton System (ICS): Installation & Flight Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605212N
                                 CH-53K
                                 157
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     5714.569
                                     329.367
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     6043.936
                                
                                 Funds decrease from FY 2018 to FY 2019 due to transfer of effort to new PE 0605212M beginning in FY 2019.
                                 The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD) purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft are funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to avoid further expenditure.  The program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5&6 parts to become Government property.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains 200, four of which are SDTA and 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         340.758
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         329.367
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         -11.391
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -11.391
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Funds decrease from FY 2018 to FY 2019 due to transfer of effort to new PE 0605212M beginning in FY 2019.


Technical: N/A  

Schedule: N/A
                                
                                 
                                     
                                         3059
                                         CH-53K Development
                                         390
                                         
                                             5714.569
                                             329.367
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             6043.936
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY19 and beyond are realigned under PE 0605212M / CH-53K.  FY18 ends efforts under this PE 0605212N.
                                             The CH-53 is the only marinized heavy-lift helicopter in the world and is the Marine Corps only heavy-lift helicopter.  The CH-53 mission is the conduct of expeditionary heavy-lift assault transport of armored vehicles, equipment and personnel to support distributed operations deep inland from a sea-based center of operations.  The CH-53E "Super Stallion" was introduced into operations in 1980 as an upgrade version of the CH-53D.  The CH-53E has developed performance degradation, fatigue life, interoperability, maintenance supportability, and other operational concerns.  An improved CH-53 is needed to support Marine Air-Ground Task Force heavy-lift requirements in the 21st century joint environment.  The CH-53K "King Stallion" will provide improvements in range and payload, performance, cargo handling, turn-around times, reliability and maintainability, interoperability, and survivability.  The CH-53K program is required to provide full system capability, including shipboard compatibilities, at Initial Operational Capability (IOC).  

Total aircraft quantities for the CH-53K program are 205 helicopters. This currently includes one Ground Test Vehicle (GTV) and four Engineering Development Models (EDMs) for System Development and Demonstration (SDD), are purchased with Research, Development, Test & Evaluation (RDT&E) funds. Of the remaining 200 aircraft, six were System Demonstration Test Articles (SDTAs) and are incrementally funded using RDT&E funds and 194 aircraft funded with Aircraft Procurement, Navy (APN). The SDTAs will be used to prove out production and integration processes on a pilot production line, and to provide aircraft for Initial Operational Test and Evaluation.  Development contract overruns resulted in insufficient funding levels to continue work on SDTA 5&6 and the contract was modified to pause further expenditure.  In order to minimize RDT&E funding shortfalls, the program will discontinue SDTA 5&6 efforts and DD-250 SDTA 5 & 6 parts to become Government property and provide these arts to the production line to make use of the parts to the Government's benefit.  Only SDTA 1-4 will remain to be utilized as previously planned.  The program of record of aircraft quantity remains at 200 with the remaining 196 aircraft to be APN funded.  The proposed plan has been provided during the Above Threshold Reprogramming briefings/discussions, Requests for Information responses, and will be footnoted in the Selected Acquisition Report.
                                             
                                                 
                                                     Air Vehicle Development
                                                     
                                                         
                                                             260.485
                                                             0
                                                             Continue ground and flight test of the CH-53K GTV, EDMs and their associated subsystems and components. Continue to evaluate and implement producability, reliability and capability improvements during fabrication and assembly of System Demonstration Test Articles (SDTA) 4-6. Delivery of Ancillary Defensive Electronic Countermeasures (DECM) hardware and software to Prime Contractor for integration.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 and beyond are realigned under PE 0605212M / CH-53K.  FY18 ends efforts under this PE 0605212N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Integrated Logistics Support and Test & Evaluation  (T&E)
                                                     
                                                         
                                                             43.971
                                                             0
                                                             Perform in-house, field activity and contractor support of Integrated Logistic support. Continue to refine and validate Product Support Packages in preparation for IOT&E, as well as Supportability Test Plans. Continue component qualification, Government ground and flight test activities, as well as begin LFT&E efforts on the GTV.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 and beyond are realigned under PE 0605212M / CH-53K.  FY18 ends efforts under this PE 0605212N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Systems Engineering & Project Management
                                                     
                                                         
                                                             24.911
                                                             0
                                                             Continue to perform in-house, field activity and contractor support of test program Integrated Product Teams as workforce continues to transition to the CH-53K production program. Monitor and plan for Correction of Deficiencies identified during component qualification and flight test. Efforts include engineering, program management and test program travel.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 and beyond are realigned under PE 0605212M / CH-53K.  FY18 ends efforts under this PE 0605212N.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN / 0158 / 0158C
                                                     CH-53K (Heavy Lift)
                                                     
                                                         949.651
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1407.402
                                                    
                                                
                                                 
                                                     APN / 0605
                                                     CH-53K - Initial Spares
                                                     
                                                         77.103
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         77.103
                                                    
                                                
                                            
                                             PB-19 Realigned the CH-53K Development Efforts from PE 0605212N/CH-53K to this PE 0605212M/CH-53K.
FY19 and beyond is captured in PE0605212M/CH-53K 
APN/0158/0158C: CH-53K Advanced and Regular Procurement (APN-1)
APN/0605: CH-53K Spares (APN-6)
                                             On 31 October 2005, the Defense Acquisition Board (DAB) reviewed the CH-53K program for a Milestone (MS) B decision on entry to Systems Design and Development (SDD).  The Under Secretary of the Defense for Acquisition, Technology and Logistics (USD AT&L) signed the Acquisition Decision Memorandum (ADM) allowing the program to proceed with SDD on 22 December 2005.  The CH-53K program was initiated as an Acquisition Category 1D program, based on total estimated costs for Research, Development, Test and Evaluation and Aircraft Procurement, Navy. The SDD prime contract was awarded sole-source contract to Sikorsky Aircraft Corporation on 5 April, 2006, following the MS B decision.  SDD efforts will develop and document technology maturations, selections, and integration into CH-53E design modifications for a new CH-53K variant; produce one CH-53K Ground Test Vehicle and four CH-53K Engineering Developmental Models; and conduct and support Test and Evaluation activities fulfilling milestone exit criteria. In FY13 the SDD contract was modified to include four System Demonstration Test Articles (SDTAs). In FY15 the SDD contract was modified to add the long-lead/critical parts for the two additional SDTA aircraft. The T408-GE-400 engines for SDTAs 1-4, which were converted from Contractor Furnished Equipment to Government Furnished Equipment, were placed on contract in FY14. Additionally, a contract option was exercised in FY15 to provide engines for SDTAs 5-6. On 30 March 2017, the DAB reviewed the CH-53K program for a MS C decision allowing entry into Production and the ADM was signed by USD AT&L on 4 April 2017.
                                             Since MS B, the program team has followed a disciplined, event-driven, design and development process.  The program completed Preliminary Design Review in September 2008 and conducted Critical Design Review in July 2010.  System meets or exceeds all Key Performance Parameters.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Primary Hardware Development Target Value of Contract includes System Demonstration Test Articles (SDTAs).
Ancillary Hardware Development provides funding for Defensive Electronic Countermeasures (DECM) contract.
GFE:Engines provides funding for SDTA engine contract.
FY17-18 Incentive Fees are a contractual requirement as potential schedule incentives based on continued progress of the SDTA aircraft.
                                                     
                                                         
                                                             Primary Hardware Development:
                                                             SS
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 4490.324
                                                                 
                                                                     244.606
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4734.930
                                                                 4734.930
                                                            
                                                        
                                                         
                                                             Ancillary Hardware Development: DECM
                                                             SS
                                                             CPFF
                                                             Northrup Grumman
                                                             Falls Church, VA
                                                             
                                                                 26.361
                                                                 
                                                                     7.679
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 34.040
                                                                 34.040
                                                            
                                                        
                                                         
                                                             GFE: Various
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 66.217
                                                                 
                                                                     1.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 67.417
                                                                 67.417
                                                            
                                                        
                                                         
                                                             GFE: Engines
                                                             SS
                                                             CPFF
                                                             GE
                                                             Lynn, MA
                                                             
                                                                 129.661
                                                                 
                                                                     7.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 136.661
                                                                 136.661
                                                            
                                                        
                                                         
                                                             Incentive Fees
                                                             SS
                                                             CPIF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 73.383
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 73.383
                                                                 73.383
                                                            
                                                        
                                                         
                                                             RAA: JUONS-S0-0010 (DAIRCM)
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 53.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 53.000
                                                                 53.000
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 73.400
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 73.400
                                                                 73.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     NAWC TSD training systems previously captured under "Integrated Logistic Support - Various" are now contained in the Government Engineering support line.
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 9.248
                                                                 
                                                                     1.360
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.608
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 23.622
                                                                 
                                                                     1.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.822
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NADEP
                                                             Cherry Point, NC
                                                             
                                                                 19.116
                                                                 
                                                                     1.458
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.574
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             GDIT
                                                             Fairfax, VA
                                                             
                                                                 20.673
                                                                 
                                                                     1.960
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.633
                                                                 22.633
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 39.420
                                                                 
                                                                     1.792
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.212
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCTSD
                                                             Orlando, FL
                                                             
                                                                 9.323
                                                                 
                                                                     2.257
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.580
                                                            
                                                        
                                                         
                                                             Studies & Analyses
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 3.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.500
                                                            
                                                        
                                                         
                                                             Studies & Analyses
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 22.127
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.127
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 30.884
                                                                 
                                                                     1.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 32.384
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 99.348
                                                                 
                                                                     27.945
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 127.293
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 4.827
                                                                 
                                                                     1.099
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.926
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 16.440
                                                                 
                                                                     3.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.840
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Management Services requirements continue to decrease FY17-18 as both Government and Contractor support transitions to the CH-53K Production program.
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 29.927
                                                                 
                                                                     3.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.427
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 347.122
                                                                 
                                                                     17.542
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 364.664
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Camber
                                                             Huntsville, AL
                                                             
                                                                 41.708
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.708
                                                                 41.708
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Zenetix
                                                             Herndon, VA
                                                             
                                                                 16.729
                                                                 
                                                                     2.744
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.473
                                                                 19.473
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 62.091
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 63.091
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 4.168
                                                                 
                                                                     0.125
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.293
                                                            
                                                        
                                                         
                                                             Prior year Mgmt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.950
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.950
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                                                     CH-53K Development
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2017
                                                                
                                                                 
                                                                     3
                                                                     2017
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Sys. Dem. Test Articles (RDT&E): System Demonstration Test Articles (SDTA) #3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605215N
                                 (U)Mission Planning
                                 158
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     32.876
                                     36.108
                                     32.714
                                     75.886
                                     75.886
                                     86.886
                                     79.731
                                     62.218
                                     40.786
                                     Continuing
                                     Continuing
                                
                                 The Mission Planning PE is used to develop automated mission planning systems to support Naval Aviation.  

The Joint Mission Planning System (JMPS) (Proj 2213) is the designated automated mission planning system for the Navy, supporting over 40 Type/Model/Series (T/M/S) of U.S. Navy and Marine Corps aircraft and expeditionary forces.  JMPS-M (Maritime) enables weapon system employment by providing the information, automated tools, and decision aids needed to rapidly plan aircraft, weapon, or sensor missions, load mission data into aircraft and weapons, conduct mission rehearsal, execute missions, and conduct post-mission analysis.  JMPS-E (Expeditionary) is a scalable, tailorable, and collaborative web-based mission planning and execution monitoring tool for Amphibious Squadron (PHIBRON) staffs embarked with each Amphibious Ready Group (ARG) and Expeditionary Strike Group (ESG). Electronic Kneeboard (EKB) is a mobile device configured with various software applications and features to support aircrew during pre-flight planning, in-flight re-planning and mission execution, and post-mission debriefing and analysis. Common Munitions BIT/Reprogramming Equipment (CMBRE) (Proj 2213) provides USN/USMC forces the critical capability to perform built-in test and programming/reprogramming of various weapons.  FY 2020 and out includes funding for the research and the development in order to develop upgrades to the CMBRE system to support advanced operational capabilities, address system obsolescence, meet cyber security requirements, and meet mission readiness requirements.  

The Next Generation Naval Mission Planning System (NGNMPS) (Proj 2213) will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and collaborative multi-domain mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the legacy systems to deliver integrated and collaborative capabilities. NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also incorporate service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; perform integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission, execution, and mission analysis functions.

The Stores Planning and Weaponeering Module, also referred to as Weaponeering and Stores Planning (WASP)(Proj 2311), is an integrated software product that allows aircrew to determine the best combinations of weapons and delivery conditions to achieve the desired level of target damage, eliminate weapon delivery solutions that violate aircraft T/M/S specific safety-of-flight envelopes, and perform detailed weapons employment planning for F/A-18 and E/A-18G aircraft. FY20 and out include funding for the research and development in order to integrate WASP with 3-D mission rehearsal, provide dynamic Safe Escape Automation Layer (SEAL) calculations on Electronic Kneeboard (EKB) SEAL, develop WASP for other Navy and Marine Corps platforms, and support WASP development and integration with Next Generation Mission Planning Systems (NGNMPS). 

Common Helicopters (Proj 2213) is used to develop unique planning capabilities and tools for helicopters (e.g. Weight and Power Calculators (WPC), Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST)) for integration into JMPS Mission Planning Environments (MPE). Starting in FY19, Common Helicopters RDT&E funding in PU 2312 was consolidated with JMPS-M Mission Planning funding in PU 2213.  
 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under MISSION PLANNING because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         33.430
                                         32.714
                                         42.194
                                         42.194
                                    
                                     
                                         36.108
                                         32.714
                                         75.886
                                         75.886
                                    
                                     
                                         2.678
                                         0.000
                                         33.692
                                         33.692
                                    
                                     
                                         
                                             -0.822
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     33.684
                                                     33.684
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.008
                                                     0.008
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     3.500
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was increased by $33.7M in Proj 2213, to include funding for Next Generation Naval Mission Planning System (NGNMPS) Development (+$26.4M) and Next Generation Common Munitions BIT Reprogramming Equipment (CMBRE) (+$16.6M).


TECHNICAL:

Proj 2213:
Updated mission description, budget item justification and acquisition strategy to incorporate additional NGNMPS language. 

Added additional sections to the R-2A to break out funding for NGNMPS. NGNMPS requirement analysis and Framework development were funded in FY 2018 and FY 2019 under the "Mission Planning Environment Program Mgmt, Integration, and Test" and "JMPS Framework (FW) and Common Components (CC) Development" respectively.

Added additional sections to the R-2A to break out funding for FY 2020, Next Generation CMBRE. 


SCHEDULE:

Proj 2213:
Added Next Generation CMBRE development milestones, and Next Generation Naval Mission Planning System acquisition and software development milestones. 

Proj 2311:
Changed WASP V4.1 completion of Systems Development and Test & Evaluation from 1Q 2020 to 2Q 2020.  Added WASP V5.3 Systems Development, Test & Evaluation, and Production Milestones.

Proj 2312:
Common Helicopter efforts are consolidated under PU 2213 Mission Planning FY 2019 and out.
                                
                                 
                                     
                                         2213
                                         Mission Planning
                                         
                                             21.415
                                             21.210
                                             21.868
                                             64.603
                                             64.603
                                             75.457
                                             68.205
                                             50.448
                                             28.779
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             JMPS-Maritime (JMPS-M) is the designated automated mission planning system for naval aviation, supporting over 40 T/M/S of U.S. Navy and Marine Corps aircraft. JMPS-M enables weapon system employment by providing the information, automated tools, and decision aids needed to rapidly plan aircraft, weapon, or sensor missions, load mission data into aircraft and weapons, conduct mission rehearsal, and conduct post-mission analysis. JMPS-M is a mission critical system which is a co-development effort between the United States Navy (USN) and United States Air Force (USAF). Common requirements are identified and core JMPS-M capabilities are developed and prioritized in an evolutionary approach. An individual JMPS-M Mission Planning Environment (MPE) requires the JMPS framework, common components, unique planning components (UPCs), federated applications, and the necessary system hardware required to satisfy mission planning objectives. Most tactical naval aviation platforms are dependent solely on JMPS-M to plan precision guided munitions, sensor systems, tactical data links, secure voice communications, and basic Safety of Flight functions. Common helicopter functionality will be developed for implementation in Joint Mission Planning System (JMPS). Common Helicopter components include, Weight and Power Calculators (WPC), Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST).

The Next Generation Naval Mission Planning System (NGNMPS) will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and collaborative multi-domain mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the systems of systems to deliver integrated and collaborative capability.  NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also leverage service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; perform integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission, execution, and mission analysis functions.

FY 2020 and out includes funding for Common Munitions BIT/Reprogramming Equipment (CMBRE) which provides the USN/USMC the critical capability to perform built-in-test and programming/reprogramming of various weapons. Funding will provide research and the development in order to develop upgrades to the CMBRE system to support advanced operational capabilities, address system obsolescence, meet cyber security requirements, and meet mission readiness requirements.
                                             
                                                 
                                                     Mission Planning Environment Program Mgmt, Integration, and Test
                                                     Mission Planning Environment (MPE) Integration and Test efforts support the Navy's developmental testing/operational testing, integration and system of system testing for MPE fielding, integrating, testing, and managing Electronic Kneeboard (EKB) efforts.  Life-cycle management efforts consist of integration of components provided by various developers into a platform-centric MPE and testing of the integrated MPE.  MPE integration and testing results in a consistent and repeatable system configuration that enables stability and reliability.
                                                     
                                                         
                                                             12.374
                                                             0
                                                             Continued integration and testing, project management and systems engineering for current MPEs.  Continued integration for three new variants of the C/KC-130J, wireless JMPS, and EKB efforts.  These wireless efforts required additional testing and integration to meet cyber mandates.  Continued supporting future releases of JMPS and Electronic Kneeboard (EKB) software to the fleet.  Began Next Generation Naval Mission Planning requirement analysis.
                                                        
                                                    
                                                     
                                                         
                                                             12.687
                                                             0
                                                             Continue mission planning integration and testing, project management and system engineering for over 40 T/M/S to include fielding of Windows 10.  Test and verify capabilities to support multi-ship mission coordination and update/validate fleet requirements in support of Next Generation Naval Mission Planning MPEs. Conduct integration and test of EKB to the fleet for functionality and cyber security mandates.
                                                        
                                                         
                                                             12.368
                                                             0
                                                        
                                                         
                                                             12.368
                                                             0
                                                             Continue mission planning integration and testing, project management and system engineering for over 40 T/M/S that are supported by legacy JMPS and by the Next Generation Naval Mission Planning System.  Test and verify capabilities to support multi-ship mission coordination and transition of components to 64 bit and/or services. Continue to update/validate fleet requirements in support of Next Generation Naval Mission Planning MPEs. Conduct integration and test of EKB to the fleet for functionality and cyber security mandates.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.319 million from FY 2019 to FY 2020 due to reduced MPE integration and test efforts.
                                                    
                                                
                                                 
                                                     Joint Mission Planning System Expeditionary (JMPS-E)
                                                     JMPS Expeditionary (JMPS-E): JMPS-E provides a scalable, tailorable, mission planning and execution monitoring tool for Amphibious Squadron staffs. The primary focus of this system is to provide an automated capability to assist planners with mission analysis, course of action development and automated creation of doctrinal orders based on planning data in the system. JMPS-E provides a digital map enabling better response times to changing plans, easier distribution of planning artifacts and a reduction in human error during the planning process. The variety and geographically separated nature of forces involved with Ship to Objective Maneuver (STOM) amplifies the need for web-based technologies to enable collaborative planning, improve overall situational awareness and enable the monitoring of mission execution from different locations. The primary outputs are tasking orders, route plans, battlespace geometries and decision briefs. The system will also incorporate modeling and simulation tools to rehearse and deconflict mission plans.
                                                     
                                                         
                                                             0.946
                                                             0
                                                             Completed integration and testing of JMPS-E MPE Version 3.0.
                                                        
                                                    
                                                     
                                                         
                                                             0.953
                                                             0
                                                             Field JMPS-E MPE Version 3.0. Begin development, integration and testing of JMPS-E MPE Version 4.0 which updates the JMPS-E UPC and required Common Components, Federated Applications, COTS and GOTS software products to maintain current capabilities and required cyber posture.
                                                        
                                                         
                                                             1.005
                                                             0
                                                        
                                                         
                                                             1.005
                                                             0
                                                             Continue development, integration and testing of JMPS-E Version 4.0 which updates the required Common Components, Federated Applications, COTS and GOTS JMPS-E software products to transition legacy JMPS-E capabilities to the NGNMPS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.052 million from FY 2019 to FY 2020 due to additional efforts required to support fielding and development of multiple JMPS-E versions (3.0 & 4.0).
                                                    
                                                
                                                 
                                                     Mission Planning Framework (FW) and Common Components (CC) Development
                                                     As platform(s) requirements emerge for new and enhanced mission planning capabilities, the demand for more complex integrated applications and software products increases.  The future transition to a modernized architecture will provide the volume of integrated mission planning capability that will be required by complex integrated combat operations. This task continues development and integration of modernized mission planning software frameworks which provide additional capabilities for all naval aircraft. Continue common component development. Framework development tasks include: system engineering processes, management interface controls, software architectural analysis, requirements management and a centralized website for Mission Planning Environment (MPE) developers.  Common Components software updates in a modernized software environment will also augment core mission planning capabilities across multiple T/M/S.  The JMPS FW and Common Components will also transition to Windows 10.
                                                     
                                                         
                                                             7.890
                                                             0
                                                             Continued Increment-4 JMPS Framework Core 64-bit development transition activities. Completed the 64-bit development and continued to transition to the Windows 10 operating system for by multiple platforms. The transition of the JMPS Common Components remained aligned to meet platform(s) requirements for new and enhanced mission planning capability in a 64-bit environment. The 64-bit transition is required to address system memory requirements for fielded Mission Planning Environments (MPEs); thus reducing system crashes while improving mission planning performance for the fleet.  Common Components software updates across multiple T/M/S were be completed to support Increment 4. Integration activities continued as platforms delivered their 64-bit Unique Planning Capabilities to NavMPS for integration, testing and fielding.
                                                        
                                                    
                                                     
                                                         
                                                             8.228
                                                             0
                                                             Continue co-development with the Air Force for modernized Frameworks. This effort will result in modernized mission planning frameworks remaining aligned with the Air Force for improved joint service affordability while also enhancing the systems cyber security. Continue development activities for NGNMPS framework which include implementing a modular, scalable architecture to support cyber security implementations for compliance with cyber mandates. Continue development and integration of common components to meet platform(s) requirements for new and enhanced mission planning capability required in a modernized environment.  Integration activities will continue as platforms deliver modernized Unique Planning Capabilities and services for integration, testing and fielding.
                                                        
                                                         
                                                             8.230
                                                             0
                                                        
                                                         
                                                             8.230
                                                             0
                                                             Continue development, integration and testing of modernized framework capabilities.  Introduce Mission Planning Data Service Layer (MPDSL) capability involving new business services, utilities and data types as part of the Framework.  Continue development activities for framework/architecture which include implementing a modular, scalable architecture to support cyber security implementations for compliance with cyber mandates. Continue development and integration of common components to meet platform(s) requirements for new and enhanced mission planning capability required in a modernized environment.  Integration activities will continue as platforms deliver modernized unique planning capabilities for integration, testing and fielding.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.002 million from FY 2019 to FY 2020 due to the consolidation of Common Helicopter PU into this Mission Planning PU.
                                                    
                                                
                                                 
                                                     Next Generation Naval Mission Planning System (NGNMPS) Development
                                                     The Next Generation Naval Mission Planning System (NGNMPS) will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and multi-domain collaborative mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the legacy systems to deliver integrated and collaborative capabilities.  NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also incorporate service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; provide integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission, execution, and mission analysis functions. NGNMPS requirements and performance metrics are currently under development in FY 2018 and FY 2019 under "Mission Planning Environment Program Mgmt, Integration, and Test".
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             26.400
                                                             0
                                                        
                                                         
                                                             26.400
                                                             0
                                                             Conduct NGNMPS program software development, architecture integration, and test across a family of systems. Conduct software development of services and service-oriented architecture, including engineering design reviews. Conduct rapid prototyping and transition of enabling technologies in support of NGNMPS collaboration, automation and other requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funds the development for the Next Generation Naval Mission Planning System that modernizes aviation Mission Planning capability against the evolving contested threat including increased collaborative and integrated planning execution and analysis.
                                                    
                                                
                                                 
                                                     Next Generation Common Munitions BIT Reprogramming Equipment (CMBRE)
                                                     The technology inherent to the current CMBRE is obsolete and cannot be sustained beyond 2025. In addition to sustainability issues and security concerns, the Fleet requires a more transportable, lighter weight and rugged test set that has the ability to service existing and future weapons with increased data transfer capability in austere operating environments. CMBRE Next Generation efforts support the Navy's developmental testing/operational testing, fielding, integrating, and management. CMBRE Next Generation will enhance mission readiness and security, generate improved flexibility, depth and capacity for existing and emerging aviation weapon capabilities during the conduct of ship, shore, and ship-to-shore operations in both conventional and Distributed Aviation Operations environments. Required to support Next Generation Fleet requirements and CONOPS and to comply with Cyber security mandates and obsolescence issues.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             16.600
                                                             0
                                                        
                                                         
                                                             16.600
                                                             0
                                                             Begin development and DT/OT of Next Generation CMBRE to support Navy/Marine requirements. Next Generation CMBRE will mitigate known cyber security and obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Next Generation CMBRE development will be a new effort in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2876
                                                     Mission Planning
                                                     
                                                         17.396
                                                         11.966
                                                         15.296
                                                         15.296
                                                         14.919
                                                         24.422
                                                         27.781
                                                         28.638
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The initial Joint Mission Planning System (JMPS) development effort was a phased evolutionary approach. JMPS is a post Milestone III program and Initial Operational Capability (IOC) occurred in December 2005.  Cost Plus Award Fee (CPAF) and Cost Plus Incentive Fee (CPIF) contracts were awarded during initial development. During the down-select process, one contractor was selected to develop the JMPS architecture work and Version 1.0 basic flight planning components. Additional phases focused on strike planning requirements (i.e., support Precision Guided Missions and other tactical data intensive missions) in order to migrate platforms from legacy mission planning systems to JMPS. The USAF and USN continued the joint development of JMPS Frameworks via the USAF Mission Planning Enterprise Contract, which is used for JMPS Framework software development. The USN integration and fielding strategy supports a Mission Planning Environment (MPE) focus, where the JMPS Framework and other software components are integrated, tested, and fielded by T/M/S. As platforms plan their migration to newer versions of JMPS, the acquisition strategy, plan, and program baseline will be updated in order to divest legacy mission planning systems, meet the evolving requirements for integrated mission planning, and lower total life cycle cost. JMPS End of Life (EOL) is planned for 2027.  This necessitates the development of a replacement system, Next Generation Naval Mission Planning System (NGNMPS). 

NGNMPS will provide a modernized mission planning system which supports future multi-domain mission planning, execution, management, and mission analysis capabilities required by the 21st century warfighter. NGNMPS will address critical capability gaps and deficiencies in the legacy JMPS that are required for modern 21st century integrated mission-centric and multi-domain collaborative mission planning, execution and analysis.  NGNMPS will replace Naval Aviation's legacy JMPS no later than 2027 while also affordably leveraging prior investments across the systems of systems to deliver integrated and collaborative capability.  NGNMPS will affordably address technological obsolescence while also delivering collaborative and automated capabilities in an integrated virtual collaborative data environment.  NGNMPS will also leverage service-oriented architecture to provide revolutionary improvements in workflow, usability, cybersecurity, information and decision aids needed to rapidly plan/employ/maximize effectiveness of aircraft/weapon/sensor/payload mission plans; perform advanced pre-mission rehearsal/analysis; provide functionality to load mission data into aircraft and weapons; enable dynamic replanning/retargeting against evolving threats in contested environments; perform integrated and advanced post-mission debrief/analysis; support cross-domain capabilities; and support portability of mission planning, mission execution, and mission analysis functions.

NGNMPS will address shortfalls in the family of legacy systems (including JMPS) by modernizing the foundational software to a services based architecture that will improve composability of software applications to support mission planning, mission execution, and post-mission analysis. Adopting composable infrastructure whereby computing, storage and network elements are treated as individual services allows greater speed and flexibility when performing tasks,  allows software applications to operate independently of a single hardware platform, and supports affordable component re-use across the family of systems.
                                             JMPS Average time to plan a flight:  Threshold value is  < 1 hour average time to plan a flight that includes a Military Training Route (MTR), routing to and from the MTR, kneeboard card production, Instrument Flight Rules (IFR) flight planning materials and a Data Transfer Device (DTD) Load.  Objective value is < 30 minutes average time to plan a flight that includes a MTR, routing to and from the MTR, kneeboard card production, IFR flight planning materials and a DTD Load. 

JMPS Interoperability:  Threshold value is 100% of top level Interoperability Exchange Requirements (IERs) designated critical will be satisfied.   
Objective value is 100% of top level IERs will be satisfied.
                                        
                                         
                                             Prior to FY17, the Mission Planning PU 2213 was funded under PE 0604231N.
                                             
                                                 
                                                     Product Development
                                                     FY 2020 continues to support incremental funding for JMPS Primary Software Development Framework (FW) efforts awarded via multiple contracts for service oriented architecture development. 
FY 2020 supports incremental funding for the NGNMPS Primary Software Development efforts awarded via a competitive 2nd Qtr. FY 2020 contract award. The performing activities and locations are currently various to support a competitive contracting strategy. Once awarded, the performing activities and locations will be updated to reflect the selected contractors.
                                                     
                                                         
                                                             Primary Software Development/JMPS Expeditionary
                                                             C
                                                             CPFF
                                                             Leidos
                                                             Reston, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.298
                                                                     2018-02
                                                                
                                                                 
                                                                     0.302
                                                                     2019-02
                                                                
                                                                 
                                                                     0.308
                                                                
                                                                 
                                                                     0.308
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development/JMPS Expeditionary
                                                             C
                                                             CPAF
                                                             BAE
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.568
                                                                     2018-03
                                                                
                                                                 
                                                                     0.569
                                                                     2019-03
                                                                
                                                                 
                                                                     0.613
                                                                
                                                                 
                                                                     0.613
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development, FW
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Long Beach, CA
                                                             
                                                                 4.500
                                                                 
                                                                     0.230
                                                                     2018-02
                                                                
                                                                 
                                                                     0.240
                                                                     2019-02
                                                                
                                                                 
                                                                     0.245
                                                                
                                                                 
                                                                     0.245
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development/(Human Factors)
                                                             C
                                                             CPFF
                                                             Georgia Technical Research Institute (GTRI)
                                                             Atlanta, GA
                                                             
                                                                 1.500
                                                                 
                                                                     0.350
                                                                     2018-03
                                                                
                                                                 
                                                                     0.355
                                                                     2019-03
                                                                
                                                                 
                                                                     0.358
                                                                
                                                                 
                                                                     0.358
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development (SEIC)
                                                             C
                                                             CPFF
                                                             Leidos
                                                             Orlando, FL
                                                             
                                                                 2.918
                                                                 
                                                                     2.915
                                                                     2018-02
                                                                
                                                                 
                                                                     3.048
                                                                     2019-02
                                                                
                                                                 
                                                                     3.075
                                                                
                                                                 
                                                                     3.075
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             MTI
                                                             Park City, UT
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             ATC
                                                             Eden Prairie, MN
                                                             
                                                                 0.000
                                                                 
                                                                     0.260
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.260
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             IDT
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.760
                                                                     2018-01
                                                                
                                                                 
                                                                     0.783
                                                                     2019-01
                                                                
                                                                 
                                                                     0.785
                                                                
                                                                 
                                                                     0.785
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             DCS
                                                             Alexandria, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.490
                                                                     2018-01
                                                                
                                                                 
                                                                     0.800
                                                                     2019-01
                                                                
                                                                 
                                                                     0.865
                                                                
                                                                 
                                                                     0.865
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             AMEWAS
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.740
                                                                     2018-06
                                                                
                                                                 
                                                                     0.991
                                                                     2019-06
                                                                
                                                                 
                                                                     0.950
                                                                
                                                                 
                                                                     0.950
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                     2018-12
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.320
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Long Beach, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.250
                                                                
                                                                 
                                                                     11.250
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Human Factors Engineering
                                                             C
                                                             CPFF
                                                             Georgia Technical Research Institute (GTRI)
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Next Gen CMBRE Development
                                                             MIPR
                                                             Dep Of Energy
                                                             Washington DC.
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.280
                                                                
                                                                 
                                                                     13.280
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 supports NGNMPS systems engineering and ILS activities at multiple government and contractor sites.
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.208
                                                                 
                                                                     0.225
                                                                     2017-11
                                                                
                                                                 
                                                                     0.216
                                                                     2018-11
                                                                
                                                                 
                                                                     0.231
                                                                
                                                                 
                                                                     0.231
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Eng & Integration
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 2.487
                                                                 
                                                                     2.320
                                                                     2017-11
                                                                
                                                                 
                                                                     2.675
                                                                     2018-11
                                                                
                                                                 
                                                                     2.352
                                                                
                                                                 
                                                                     2.352
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.136
                                                                 
                                                                     1.305
                                                                     2017-11
                                                                
                                                                 
                                                                     1.445
                                                                     2018-11
                                                                
                                                                 
                                                                     1.430
                                                                
                                                                 
                                                                     1.430
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Integrated Logistics Support
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Systems Engineering
                                                             C
                                                             CPFF
                                                             Zenetex
                                                             Herndon, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.350
                                                                
                                                                 
                                                                     1.350
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/JMPS Expeditionary
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.080
                                                                     2017-11
                                                                
                                                                 
                                                                     0.082
                                                                     2018-11
                                                                
                                                                 
                                                                     0.084
                                                                
                                                                 
                                                                     0.084
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Next Gen CMBRE Support
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.320
                                                                
                                                                 
                                                                     3.320
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 supports the NGNMPS T&E planning activities.
                                                     
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 5.311
                                                                 
                                                                     5.579
                                                                     2017-11
                                                                
                                                                 
                                                                     5.459
                                                                     2018-11
                                                                
                                                                 
                                                                     5.458
                                                                
                                                                 
                                                                     5.458
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 1.046
                                                                 
                                                                     1.350
                                                                     2018-01
                                                                
                                                                 
                                                                     1.377
                                                                     2019-01
                                                                
                                                                 
                                                                     1.396
                                                                
                                                                 
                                                                     1.396
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NGNMPS Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support and Travel
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.400
                                                                 
                                                                     2.865
                                                                     2017-11
                                                                
                                                                 
                                                                     2.960
                                                                     2018-11
                                                                
                                                                 
                                                                     2.943
                                                                
                                                                 
                                                                     2.943
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Ausley Associates
                                                             Lexington Park, MD
                                                             
                                                                 0.509
                                                                 
                                                                     0.675
                                                                     2018-05
                                                                
                                                                 
                                                                     0.406
                                                                     2019-05
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605215N_2213_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0605215N_2213_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Joint Mission Planning Systems (JMPS)
                                                     
                                                         
                                                             Acquisition Milestones- JMPS: JMPS-E 3.0 Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Mission Planning Environment (MPE) Development: JMPS MPE Integration and Test: 32 bit MPE Integration (V1.3.5)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Mission Planning Environment (MPE) Development: JMPS MPE Integration and Test: 32/64 bit MPE Integration (V1.5.X)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Mission Planning Environment (MPE) Development: JMPS MPE Integration and Test: JMPS-E 3.0/3.1 Integration and Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Mission Planning Environment (MPE) Development: JMPS MPE Integration and Test: JMPS-E 4.0 Integration and Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Primary Software Development: JMPS-M Framework Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Primary Software Development: JMPS-E 3.0 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             JMPS Primary Software Development: JMPS-E 4.0 Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones- Next Generation Naval Mission Planning System: CDD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones- Next Generation Naval Mission Planning System: Acquisition Strategy
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development: NGNMPS Framework Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development: NGNMPS Integration and Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NGNMPS Primary Software Development: NGNMPS Software Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Next Generation CMBRE Development: Next Generation CMBRE Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Next Generation CMBRE Development: Next Generation CMBRE Full Article Acceptance Testing
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Next Generation CMBRE Development: Next Generation CMBRE Prototype
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2311
                                         Stores Planning and Weaponeering Module
                                         
                                             10.847
                                             10.868
                                             10.846
                                             11.283
                                             11.283
                                             11.429
                                             11.526
                                             11.770
                                             12.007
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior to FY 2017, Stores Planning and Weaponeering Module (PU 2311) was budgeted under Standards Development (PE 0604215N).
                                             The Weaponeering and Stores Planning (WASP) components are integrated software products that allow aircrew to determine the best combinations of weapons and delivery conditions to achieve the desired level of target damage, eliminate weapon delivery solutions that violate aircraft Type/Model/Series (T/M/S) specific safety-of-flight envelopes, and perform detailed weapons employment planning. WASP is approved by Air Warfare Division (N98) as a flight clearance implementation system for the F/A-18 A, A+, A++, B, C, C+, D, D (RC), E, F, EA-18G; and includes potential support for other platforms to include F-35, P-8, AH-1, and other rotary wing platforms.  WASP components will alert pilots if their planned weapon release conditions meet flight clearance limits, will result in bomb-to-bomb collisions, bomb-to-aircraft collisions, aircraft overstress, or excessive risk of aircraft loss/damage in the event of fuze early bursts. Weapon employment planning is fundamental to the Joint Capability Area of Force Application and joint mission areas of Strike and Amphibious Warfare.  WASP provides the Navy and Marine Corp with weaponeering capabilities that are critical requirements for Interdiction, Armed Reconnaissance and Close Air Support mission planning.  Therefore, WASP product availability is critical to successful employment of the Joint Mission Planning System (JMPS) for the F/A-18 A-F and EA-18G.  The WASP product encompasses a multitude of Government Furnished Information software components and tools including aircraft target maneuver simulations and weapon flyout models.  WASP products will require updates as emergent requirements for new aircraft T/M/S, stores and weapons are approved, new flight clearances and flight restrictions are issued by Naval Air Systems Command Headquarters and cyber security mandates are released.  FY 2020 and out include funding for the research and development in order to integrate WASP with 3-D mission rehearsal, provide dynamic Safe Escape Automation Layer (SEAL) calculations on Electronic Kneeboard (EKB), develop WASP for other Navy and Marine Corps platforms, and support WASP development and integration with the Next Generation Naval Mission Planning System (NGNMPS).
                                             
                                                 
                                                     Product Development
                                                     Includes associated system engineering design, development, installation, integration and software development for Weaponeering and Stores Planning (WASP) components to support F/A-18 A-F and EA-18G. Provide domain engineering support for weapons separation, aircraft loads, flutter, fuzing and Safe Escape Automation Layer(SEAL)for application to WASP. Provide analysis of new requirements, allocation of requirements, design oversight, and life cycle management of the WASP program. Develop new aircraft configuration, aircraft loading, weapon optimization, store release and delivery planning components for F/A-18 A-F and EA-18G new flight clearances and flight restrictions issued by NAVAIRSYSCOM. Provide configuration management, system administration, quality assurance, documentation, metrics and software risk management for WASP. Acquire, integrate and modify numerous Government Furnished Information (GFI) software components and tools (aircraft target maneuver simulations, weapon flyout models, etc.) that are used for the WASP software development. Integrate WASP with Joint Standoff Weapon/Joint Direct Attack Munitions/Standoff Land-Attack Missile - Expanded Response and other weapons mission planning systems as required.
                                                     
                                                         
                                                             5.668
                                                             0
                                                             Complete WASP v4.0 development, and begin test of v4.0. Begin the development of WASP v4.1 and the release of multiple database updates.
                                                        
                                                    
                                                     
                                                         
                                                             5.685
                                                             0
                                                             Complete test and evaluation of WASP V4.0 to support an FY19 release to the Fleet. Complete test and evaluations of multiple database updates to V4.0. Continue test and evaluation of WASP V4.1
                                                        
                                                         
                                                             5.037
                                                             0
                                                        
                                                         
                                                             5.037
                                                             0
                                                             Complete development of WASP V4.1 to support an FY 2020 release to the Fleet. Complete test and evaluations of multiple database updates to V4.1. Fund requirements definition and systems development for WASP 5.X, including integration with NGNMPS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 Product Development (V4.X) decrease from FY 2019 is accounting for costs associated with the development of WASP V4.1 and multiple minor builds to support WASP V4.0.  Test and Evaluation costs associated with WASP V4.1 is realigned to Test and Evaluation.  There is no cost decrease for WASP product development efforts in FY 2020.
                                                    
                                                
                                                 
                                                     Test and Evaluation (T&E)
                                                     Provide test and evaluation for unit and system level testing; functional qualification testing; safety of flight certification testing; integration and standards compliance testing for WASP versions. Provide JMPS MPE Integration test support. Provide testing and test support to ensure all components (to include internally developed software, externally developed GFI) comply with Department of Navy (DoN) and Department of Defense (DoD) software mandates and directives. These include Integrated Shipboard Network System IT-21, and Cyber Risk Management Framework (RMF).  All Fleet released software must comply with DoN and DoD software directives to permit execution on ship Local Area Networks.
                                                     
                                                         
                                                             2.059
                                                             0
                                                             Begin Test & Evaluation of WASP V4.0 and begin development/test of WASP V4.1 and the release of multiple database updates.
                                                        
                                                    
                                                     
                                                         
                                                             2.020
                                                             0
                                                             Complete test and evaluation of WASP V4.0 to support an FY19 release to the Fleet. Complete test and evaluations of multiple database updates to V4.0. Continue test and evaluation of WASP V4.1
                                                        
                                                         
                                                             3.277
                                                             0
                                                        
                                                         
                                                             3.277
                                                             0
                                                             Complete test and evaluation of WASP V4.1 to support an FY 2020 release to the Fleet. Complete test and evaluations of multiple database updates to V4.1. Conduct test and evaluation of WASP 5.X, including integration with NGNMPS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Test and Evaluation is increased due to the realignment of funds from Product Development and Program Management.
                                                    
                                                
                                                 
                                                     Program Management/Systems Engineering
                                                     Provide program management and systems engineering support, which includes requirements definition and analysis, compliance with Naval Air Systems Command systems engineering technical review processes, acquisition documentation development, cost, schedule and performance management, and compliance with external directives.  Provide travel for government personnel.
                                                     
                                                         
                                                             3.141
                                                             0
                                                             Continue project management and systems engineering support to the WASP for future software releases to the fleet.  Additional support will be required for multiple database releases.
                                                        
                                                    
                                                     
                                                         
                                                             3.141
                                                             0
                                                             Continue project management and systems engineering support to the WASP for future software releases to the fleet. Provide continued support for multiple database releases.
                                                        
                                                         
                                                             2.969
                                                             0
                                                        
                                                         
                                                             2.969
                                                             0
                                                             Continue project management and systems engineering support to the WASP for future software releases to the fleet. Provide continued support for multiple database releases.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program Management/System Engineering cost decrease due to the realignment of funds supporting a Test & Evaluation (T&E) contract to T&E. Previously reported under Program Management, but it is a T&E contract.
                                                    
                                                
                                            
                                             Weaponeering and Stores Planning (WASP) products, delivered annually, are developed in-house by NAVAIR consisting of Naval Air Warfare Center Aircraft Division and Naval Air Warfare Center Weapons Division engineers and support contractors. The team has migrated to a smaller government team that provides functional expertise in aircraft safety-of-flight (air-vehicle stores compatibility, weapons separation, aircraft aerodynamic flutter, ground/flight loads, authorized fuze arm times, aircraft SEAL), and guided weapons employment, with the majority of the software development conducted by various contractors. The Government, engineering, test, and support teams (test facilities, functional qualification testing and certification/accreditation test) are supplemented with contractor labor.
                                             Average time to plan a flight: Threshold value is < 1 hour average time to plan a flight that includes full aircraft loadout and weapons delivery safe escape planning. Objective value is < 15 minutes average time to plan a flight that includes full aircraft loadout and weapons delivery safe escape planning. End product is a pilot's z-diagram kneeboard card.  

Interoperability:  Threshold value is 100% stand alone value. 
Objective value is 100% stand alone value.
                                        
                                         
                                             Prior to FY17, PU 2311 was budgeted under PE 0604215N.
                                             
                                                 
                                                     Product Development
                                                     The FY 2020 Product Development (V4.X) effort decrease from FY 2019 is accounting for costs associated with the development of WASP V4.1 and multiple minor builds to support WASP v4.0. Test and Evaluation costs associated with WASP 4.1 are being realigned to Test and Evaluation.  There is no cost decrease for WASP development efforts in FY 2020.
                                                     
                                                         
                                                             Product Development
                                                             WR
                                                             Naval Air Warfare Center Aircraft Division NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.177
                                                                 
                                                                     0.102
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development
                                                             MIPR
                                                             Air Force Seek Eagle
                                                             Hill Air Force Base, UT
                                                             
                                                                 0.083
                                                                 
                                                                     0.085
                                                                     2018-03
                                                                
                                                                 
                                                                     0.085
                                                                     2019-03
                                                                
                                                                 
                                                                     0.085
                                                                
                                                                 
                                                                     0.085
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             DCS Corp
                                                             Alexandria, VA
                                                             
                                                                 0.781
                                                                 
                                                                     1.586
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.367
                                                                 2.502
                                                            
                                                        
                                                         
                                                             Product Development (V4.X)
                                                             C
                                                             CPFF
                                                             DCS Corp
                                                             Alexandria, VA
                                                             
                                                                 4.500
                                                                 
                                                                     3.895
                                                                     2018-03
                                                                
                                                                 
                                                                     5.500
                                                                     2019-03
                                                                
                                                                 
                                                                     4.852
                                                                
                                                                 
                                                                     4.852
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation costs increased due to the realignment of funds from Product Development and Program Management/Systems Engineering. Previously reported under Product Development and Program Management/Systems Engineering, but is a Test & Evaluation contract.
                                                     
                                                         
                                                             Test & Evaluation (Gov't)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.185
                                                                 
                                                                     1.259
                                                                     2017-11
                                                                
                                                                 
                                                                     1.190
                                                                     2018-11
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation (Contractor)
                                                             C
                                                             CPFF
                                                             DCS Corp
                                                             Alexandria, VA
                                                             
                                                                 1.084
                                                                 
                                                                     0.800
                                                                     2018-03
                                                                
                                                                 
                                                                     0.830
                                                                     2019-03
                                                                
                                                                 
                                                                     0.840
                                                                
                                                                 
                                                                     0.840
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 3.554
                                                                 2.805
                                                            
                                                        
                                                         
                                                             Test & Evaluation (Contract)
                                                             C
                                                             CPFF
                                                             KBRwyle
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.237
                                                                
                                                                 
                                                                     1.237
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.237
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Management cost decrease is due to the realignment to Test and Evaluation.
                                                     
                                                         
                                                             System Engineering and Program Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.003
                                                                 
                                                                     1.200
                                                                     2017-11
                                                                
                                                                 
                                                                     1.219
                                                                     2018-11
                                                                
                                                                 
                                                                     1.246
                                                                
                                                                 
                                                                     1.246
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Ausley Associates
                                                             Lexington Park, MD
                                                             
                                                                 0.441
                                                                 
                                                                     0.450
                                                                     2018-05
                                                                
                                                                 
                                                                     0.307
                                                                     2019-05
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.498
                                                                 1.341
                                                            
                                                        
                                                         
                                                             Government Engineering Support: Guided Weapons
                                                             WR
                                                             Naval Air Warfare Center Weapons Division NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.023
                                                                 
                                                                     0.176
                                                                     2018-01
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.255
                                                                
                                                                 
                                                                     0.255
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering Support
                                                             C
                                                             CPFF
                                                             KBRwyle
                                                             Huntsville, AL
                                                             
                                                                 1.500
                                                                 
                                                                     1.200
                                                                     2018-01
                                                                
                                                                 
                                                                     1.250
                                                                     2019-03
                                                                
                                                                 
                                                                     1.043
                                                                
                                                                 
                                                                     1.043
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.993
                                                                 3.950
                                                            
                                                        
                                                         
                                                             Govt Engineering Support: Mission Planning Environment Integration
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.060
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.010
                                                                 
                                                                     0.015
                                                                     2017-11
                                                                
                                                                 
                                                                     0.015
                                                                     2018-11
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605215N_2311_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Stores Planning and Weaponeering Module
                                                     
                                                         
                                                             Systems Development: WASP v4.0 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: WASP v4.1 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: WASP v5.0 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: WASP v5.1 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: WASP v5.2 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: WASP v5.3 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v4.0 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v4.1 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v5.0 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v5.1 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v5.2 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestones: WASP v5.3 (F/A-18A/B/C/D/E/F, EA-18G):
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v4.0 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v4.1 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v5.0 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v5.1 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v5.2 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: WASP v5.3 (F/A-18A/B/C/D/E/F, EA-18G) IOC::
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Ongoing Database Updates:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2312
                                         Common Helicopters
                                         
                                             0.614
                                             0.650
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.264
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior to FY 2017, Common Helicopters (PU 2312) was budgeted under Standards Development (PE 0604215N).  FY 2019 and out Common Helicopters (PU 2312) was consolidated under PU 2213 Mission Planning in this PE.
                                             Automated mission planning systems have focused on developing planning capabilities for fixed-wing aircraft, while the unique planning requirements for helicopters are not yet fully addressed. The unique and enhanced automated mission planning requirements that must be developed and implemented for helicopters include: data loading, an enhanced route editor (serpentine routing, hover), manipulation of higher fidelity (smaller scale) maps and imagery, enhanced performance tools (performance in and out of ground effect, performance degradation due to atmospheric conditions & elevation), and enhanced fidelity of landing zone, target zone, and threat analyses. The following type/model/series aircraft are supported by this PU: AH-1W/Z, UH-1N/Y, H-46/E, H-53D/E, H-60H/R/S and V-22. Common helicopter functionality will be developed for implementation in Joint Mission Planning System (JMPS).
                                             
                                                 
                                                     Product Development
                                                     Development of Common Helicopter functionality and integration with JMPS Framework Versions and 64-bit Operating System. Common Components include Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST).
                                                     
                                                         
                                                             0.385
                                                             0
                                                             Continue the development of Common Mission Data Loader (CMDL), Point Selection Tool (PST), and Weapon Employment Zone Overlays Tool (WEZOT).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Integration and test of Common Helicopter functionality with JMPS Framework Versions and 64-bit Operating System. Common Components include Common Mission Data Loader (CMDL), Weapon Employment Zone Overlays Tool (WEZOT) and Point Selection Tool (PST).
                                                     
                                                         
                                                             0.265
                                                             0
                                                             Provide integration and test support for Common Mission Data Loader (CMDL), Point Selection Tool (PST), and Weapon Employment Zone Overlays Tool (WEZOT) for the 64-bit transition to JMPS framework 1.5.x.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Not applicable.
                                             Export Mission Data to Data Transfer Device: Threshold value is < 12 minutes to transfer navigation, communication, weapon system initialization settings and intelligence data. Interoperability: Threshold value is 100% of top level Information Exchange Requirements (IERs) designated critical will be satisfied. Objective value is 100% of top level IERs will be satisfied.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Software Development
                                                             C
                                                             CPFF
                                                             Joint Technology Engineering
                                                             Valparaiso, FL
                                                             
                                                                 0.614
                                                                 
                                                                     0.385
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.999
                                                                 1.014
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             System Integration and Test
                                                             WR
                                                             NAWCWD
                                                             Point Mugu, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.265
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.265
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605215N_2312_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Common Helicopters
                                                     
                                                         
                                                             System Development: Common Mission Data Loader (CMDL): CMDL 3.3.1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Common Mission Data Loader (CMDL): CMDL 3.3.2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Weapons Employment Zone Overlay Tool (WEZOT): WEZOT 1.3.1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Weapons Employment Zone Overlay Tool (WEZOT): WEZOT 1.3.2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Point Selection Tool (PST): PST 1.3.1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Point Selection Tool (PST): PST 1.3.2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Common Helo Test and Evaluation:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             3.380
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             3.380
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Multi-Asset Planning and Monitoring Capability provides an accelerated, enhanced, dynamic mission planning capability at reduced cost addressing the multi-vehicle multi-domain fleet capability gap. This unique planning service and visualization tool will allow combat aircrew to visualize time critical attack plan and track plan status vs. execution. This capability will enable Airwing planners, Maritime Operations Center (MOC) personnel, Composite Warfare Commander (CWC) planners and watch standers to participate in time-sensitive strike planning and execution monitoring for the new net-enabled weapons for long range over the horizon targets.
                                             
                                                 
                                                     Planning and Execution Monitoring
                                                     
                                                         3.380
                                                         Provides integration of the multi-domain capabilities developed under the Rapid Integration Funds (RIF) program and integrates them into the emerging Next Generation Naval Mission Planning suite of tools. Tools being developed include improving a Cross Domain Security solution for passing targeting and planning data, use of advanced cloud computing infrastructure, and the replacement of previous monolithic code into more collaborative micro-services.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Provides integration of the demonstrated multi-domain capabilities developed under the Rapid Integration Funds (RIF) program and integrates and demonstrates them into the emerging Next Generation Naval Mission Planning suite of tools. Tools being developed include improving a Cross Domain Security solution for passing targeting and planning data, use of advanced cloud computing infrastructure, and the transition of previous monolithic code into more collaborative micro-services.
                                             Average time to plan a flight:  Threshold value is  < 1 hour average time to plan a flight that includes a Military Training Route (MTR), routing to and from the MTR, kneeboard card production, Instrument Flight Rules (IFR) flight planning materials and a Data Transfer Device (DTD) Load.  Objective value is < 30 minutes average time to plan a flight that includes a MTR, routing to and from the MTR, kneeboard card production, IFR flight planning materials and a DTD Load. 

Interoperability:  Threshold value is 100% of top level Interoperability Exchange Requirements (IERs) designated critical will be satisfied.   
Objective value is 100% of top level IERs will be satisfied.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Development
                                                             SS
                                                             CPFF
                                                             Progeny Systems
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             BOA
                                                             Progeny Systems PIII
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.926
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.926
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             BOA
                                                             MTI
                                                             Park City, UT
                                                             
                                                                 0.000
                                                                 
                                                                     0.926
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.926
                                                            
                                                        
                                                         
                                                             Software Development
                                                             SS
                                                             CPFF
                                                             IAI
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.710
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.710
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.028
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.028
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                                                     Proj 9999
                                                     
                                                         
                                                             Planning and Execution Monitoring Development: Initial Demonstration Architecture design complete
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: Demonstration Architecture populated with initial components
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: CDS CONEMPS Complete
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: MAPEM-ViPER fielding strategy complete
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: STAM-MAPEM digitial connection demonstration
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: ViPER re-arch /w NOMS complete
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Planning and Execution Monitoring Development: 2nd iteration of STAM-MAPEM complete
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605217N
                                 (U)Common Avionics
                                 159
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     42.711
                                     47.338
                                     51.486
                                     43.187
                                     43.187
                                     36.859
                                     36.232
                                     35.747
                                     36.469
                                     Continuing
                                     Continuing
                                
                                 This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales. Such air combat electronics developments include communications and airborne networking, navigation and sensors, flight avionics, safety systems, and flight mission information systems for both forward fit and retrofit aircraft. These efforts continue to maintain federated systems while encouraging transition of procurements to support a modular system for enhanced performance and affordability. Consideration is given up front to reduce acquisition costs through larger procurement quantities that satisfy multi-aircraft customer requirements and that reduce life cycle costs in the areas of reliability, maintainability, and training.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         58.163
                                         51.486
                                         46.841
                                         46.841
                                    
                                     
                                         47.338
                                         51.486
                                         43.187
                                         43.187
                                    
                                     
                                         -10.825
                                         0.000
                                         -3.654
                                         -3.654
                                    
                                     
                                         
                                             -1.500
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.000
                                                     -3.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.654
                                                     -0.654
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.023
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -9.302
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $3.000 million to account for the availability of prior year execution balances. Additional reduction of $0.654 million for miscellaneous rate adjustments.

Technical: Not applicable.

Schedule:

Communication, Navigation, Surveillance/Air Traffic Management (CNS/ATM): Removed the Required Navigation Performance Area Navigation (RNP RNAV) developmental requirements and technologies/certifications from schedule due to completion in FY19.  Extended Evaluate CNS/ATM technologies/develop solutions to support platform integrations to include 4Q/24.

Tactical Communications (TACCOM):  Satellite Communication (SATCOM) S/W Development (with Mobile User Objective System (MUOS)) extended to end of FY19 due to delays in MUOS verification lab availability.  The associated initial MUOS S/W release shifted to 3Q/19.  Initial National Security Agency (NSA) and Joint Interoperability Test Command (JITC) certification for MUOS inclusive S/W build adjusted to match.  NSA and JITC certifications adjusted in the following years based on predictions of required ARC-210 radio software updates and/or mode functionality verifications, as more platforms incorporate ARC-210 Gen 6 radios.  NSA and/or JITC re-certification requirements contingent on whether future software revisions impact the radio's crypto sub-system or frequency spectrum utilization, respectively. MIL Standard Evolution for Variable Message Format (VMF) extension to end of FY22 and Transmission Security (TRANSEC)/Crypto Modernization with Tactical Secure Voice (TSV) extension to end of FY24 reflect ongoing evolution of the associated MIL Standard 188-220 software defined radio data protocols.  Ongoing TACCOM coordination with NSA regarding TRANSEC specification releases, and SPAWAR regarding ground controller interoperability testing ensure ARC-210 equipped air platforms can maintain connectivity with ground radios.
FY18: Shifted Initial JITC Cert from 4Q/18 to 2Q/19.

Ground Proximity Warning System/Terrain Awareness System (GPWS/TAWS II):  TAWS II schedule change is a result of performance issues identified during H-60 Developmental Testing and the inability of the prime contractor to make any additional changes prior to Fleet Release of Software Configuration SC 18-03.  Fleet Release of SC 18-03 has been delayed beyond existing TAWS II APBA thresholds and the earliest opportunity to readdress H-60 issues not until FY24.  V-22 will replace H-60 as the initial T/M/S aircraft for full TAWS II integration.  Funding reprioritized to support Open Architecture in Avionics Architecture Team (AAT) in FY18, FY19 and FY20. 
FY18: Removed H-60 TAWS II MS C 3Q/18. 
FY19: Adjusted TAWS II Software Re-Architecture to 3Q/18 extending through 4Q/20; Removed H-60 TAWS II IOC from 2Q/19.
FY20: Changed Integration contract from V-22 to H-60 remaining in 3Q/20.
FY21: Added H-60 TAWS II Software Development 4Q/20 through 4Q/21; Added V-22 TAWS II DT 2Q/21 through 1Q/23 due to fly, fix, fly.
FY22: Added H-60 Integrated Logistic Assessment (ILA) 4Q/22; added V-22 ILA 2Q/22.
FY23: Added H-60 TAWS II Software Development 1Q/23; added V22 MS C 2Q/23; added V-22 Fleet Release 4Q/23.
FY24: Added H-60 Fleet Release 4Q/24; added TAWS II Follow-on Developmental Platforms 1Q/24 to 4Q/24.

Collaborative Warfare (CW): Extended Naval Aviation Netted Sensors and Maritime Targeting Experimentation, Naval Aviation and Maritime Targeting Requirements and CONOPS, Standards and Architectures/Requirements Development to include 4Q/24.

Avionics Component Improvement Program (AvCIP):  Extended Acquisition Milestones to include FY24.

Mid Air Collision Avoidance Capability (MCAC):  Added Decision Analysis Support (DAS) 3Q/18 to 1Q/19; Added Program Smart Shutdown 2Q/19 to 4Q/19. MCAC Program Termination effective FY19 per N98, Ser N98/18U142416. Funding reprioritized to support Open Architecture in Avionics Architecture Team (AAT) in FY19 and FY20.

(U) Common Avionics schedule FY16 and prior is reflected in PE 0604215N, Project Unit 0572.
                                
                                 
                                     
                                         0572
                                         JT Service/NV Std Avionics CP/SB
                                         
                                             42.711
                                             47.338
                                             51.486
                                             43.187
                                             43.187
                                             36.859
                                             36.232
                                             35.747
                                             36.469
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) Common Avionics schedule FY16 and prior is reflected in PE 0604215N, Project Unit 0572.
                                             Joint Services/Navy Standard Avionics Components and Subsystems: This project provides for the identification, study, design, development, demonstration, test, evaluation, and qualification of standard avionics capabilities for Navy use, and wherever practicable, use across all Services and Foreign Military Sales. Standard avionics capabilities under
development include the Joint Service Review Committee for Avionics Standardization (JSRC-AS), Communication Navigation Surveillance/Air Traffic Management (CNS/ATM), Tactical Communications (TACCOM), Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II), Collaborative Warfare (CW), Avionics Component Improvement Program (AvCIP), Mid Air Collision Avoidance Capability (MCAC), and Avionics Architectures Team (AAT).  Participation in Human Factors Quality Management Board ensures Navy safety upgrades and mandatory safety improvements for naval aircraft.
                                             
                                                 
                                                     Joint Service Review Committee for Avionics Standardization (JSRC-AS)
                                                     The JSRC-AS program supports Congressional and Assistant Secretary of the Navy for Research, Development and Acquisition direction to control the growing proliferation of unique avionics and improve coordination among the services through the identification, development, and promotion of investigative and development efforts across the services and U.S. Coast Guard. The JSRC-AS supports the development, analysis and review of new avionics requirements with potential for joint service application. The JSRC-AS consists of an O-6 Level principal from each service and U.S. Coast Guard, as well as the appropriate staff, to support joint service working group efforts. The JSRC-AS reports to the O-7 level tri-service Aviation Common Systems Board who reports to the O-9 level Joint Aeronautical Commanders Group.
                                                     
                                                         
                                                             0.582
                                                             0
                                                             Provided leadership in support of the Navy's interest to the JSRC-AS tri-service committee promoting commonality and joint programs with focus on interoperability, communications, navigation, Joint Services avionics obsolescence management, and update of the Core Avionics Master Plan.
                                                        
                                                    
                                                     
                                                         
                                                             0.995
                                                             0
                                                             Provide leadership in support of the Navy's interest to the JSRC-AS tri-service committee promoting commonality and joint programs with focus on interoperability, communications, navigation, Joint Services avionics obsolescence management, and update of the Core Avionics Master Plan.
                                                        
                                                         
                                                             1.015
                                                             0
                                                        
                                                         
                                                             1.015
                                                             0
                                                             Provide leadership in support of the Navy's interest to the JSRC-AS tri-service committee promoting commonality and joint programs with focus on interoperability, communications, navigation, Joint Services avionics obsolescence management, and update of the Core Avionics Master Plan.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to escalation factor.
                                                    
                                                
                                                 
                                                     Communication Navigation Surveillance/Air Traffic Management (CNS/ATM)
                                                     This program will conduct and support CNS/ATM research, studies, development, integration, demonstration, test and evaluation efforts for Naval aviation platforms in development.  Platform integration of Mode Select (S), 8.33 kHz, Reduced Vertical Separation Minimum (RVSM), Required Navigation Performance Area Navigation (RNP RNAV) to include M Code, and Automatic Dependent Surveillance-Broadcast Out (ADS-BO) functional integration and certification efforts into Naval aircraft.  Assist with insertion of communication, navigation, surveillance, and supporting technologies and conduct capability certification on developmental platforms such as F-35, CH-53K, and Unmanned Air Systems. Capabilities include Mode S, 8.33 kHz, RVSM, RNP RNAV, ADS-BO, and other civil and military capabilities.
                                                     
                                                         
                                                             2.195
                                                             0
                                                             Assisted with insertion and integration of CNS/ATM technologies and certification of developmental platforms.  Evaluated  technologies and develop solutions to support platform integrations.  Developed CNS/ATM Common Components to support RNP RNAV developmental platform requirements.  Continued integration/certification of Mode S, 8.33 kHz, RVSM, RNP RNAV, and ADS-BO into CH-53K.   Researched and developed GPS enhancements to support RNP RNAV improvements.  Researched and developed Automatic Dependent Surveillance-Broadcast Out (ADS-BO) System Design Assurance requirements as well as compatibility with the emerging M Code and its impact on RNP RNAV.
                                                        
                                                    
                                                     
                                                         
                                                             1.368
                                                             0
                                                             Assist with insertion and integration of Communication Navigation Surveillance/Air Traffic Management (CNS/ATM) technologies and certification of developmental platforms. Evaluate technologies and develop solutions to support platform integrations. Develop CNS/ATM Common Components to support RNP/RNAV developmental platform requirements. Continue integration/certification of Mode Select, 8.33 kHz, Reduced Vertical Separation Minimum (RVSM), RNP/RNAV, and ADS-B (Out) into CH-53K. Research and develop GPS enhancements to support CNS/ATM RNP RNAV improvements. Research and develop ADS-B (Out) System Design Assurance requirements as well as compatibility with the emerging GPS M Code and its impact on RNP RNAV.
                                                        
                                                         
                                                             0.136
                                                             0
                                                        
                                                         
                                                             0.136
                                                             0
                                                             Continue to evaluate technologies and develop solutions to support platform integrations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease between FY19 and FY20 is due to the completion of CH-53K CNS/ATM integration/certifications being completed in FY19.
                                                    
                                                
                                                 
                                                     Tactical Communications (TACCOM)
                                                     This program will conduct research, studies, development, integration, demonstration, test and evaluation efforts to ensure tactical communication systems and capabilities are developed and available to support naval aviation requirements. Perform tactical communication platform integration studies and activities to determine technical and cost
effective solutions across naval aviation. Develop tactical communications (voice/data) requirements, concepts and systems which have application across naval aviation. Support all necessary tasks to ensure evolution of legacy communications systems incorporating programmable Communication Security/Information Assurance, Transmission Security (TRANSEC) mandated National Security Agency (NSA) Crypto Modernization initiatives, Tactical Secure Voice (TSV) Suite B, Combat Net Radio (CNR) Variable Message Format (VMF), Beyond Line-of-Sight, Satellite Communication (SATCOM) Modernization including Mobile User Objective System (MUOS), High Frequency, Second Generation Anti-Jam Tactical UHF Radio for NATO (SATURN), civil interoperability, and data link into the ARC-210 system. Support for networking requirements development and prototyping, Integrated Waveform (IW), Intelligence Broadcast System over modern Code Division Multiple Access based satellite channels, Tactical Networks, Data Links, and Link 16.
                                                     
                                                         
                                                             17.314
                                                             0
                                                             Continued Satellite Communication (SATCOM) Software (S/W) development with Mobile User Objective System (MUOS) capabilities.  Continued Operational Flight Plan (OFP) S/W integration.  Continued crypto engine integration for NSA and Information Assurance (IA) certification. Continued Combat Net radio interoperability with SATURN waveform. Completed red-side provisioning options for the RT-2036. Continued Transmission Security (TRANSEC) SATCOM Crypto Modernization in accordance with NSA directives and Tactical Secure Voice (TSV) Suite B for interoperability.
                                                        
                                                    
                                                     
                                                         
                                                             19.479
                                                             0
                                                             Continue SATCOM S/W development with MUOS capabilities. Complete crypto engine integration for NSA and Information Assurance (IA) certification. Continue Combat Net radio interoperability with SATURN waveform. Continue TRANSEC SATCOM Crypto Modernization in accordance with NSA directives and TSV Suite B for interoperability.
                                                        
                                                         
                                                             12.906
                                                             0
                                                        
                                                         
                                                             12.906
                                                             0
                                                             Continue SATCOM S/W development with MUOS capabilities. Continue crypto engine integration for NSA and Information Assurance (IA) certification. Continue Combat Net radio interoperability with SATURN waveform. Continue TRANSEC SATCOM Crypto Modernization in accordance with NSA directives and TSV Suite B for interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 is due to completion of Gen5A radio efforts in FY19. Prior to FY20, the integration of the Transmission Security and Suite B changed from a two radio configurations to one configuration.
                                                    
                                                
                                                 
                                                     Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II)
                                                     This program will conduct research, studies, development, integration, demonstration, test and evaluation efforts to meet naval aviation GPWS/TAWS II requirements.  These requirements span all operational modes and operational environments, to include Degraded Visual Environment.  Perform GPWS/TAWS II platform integration studies and activities to determine technical and cost effective solutions across naval aviation.  Develop GPWS/TAWS II solutions tailored to platform performance and range of military operations.  Develop simulation models for use at Manned Flight Simulator (MFS) or other simulation environments as required for platform tailoring, including procurement of test article hardware.  Evaluate aircraft simulation models for suitability in GPWS/TAWS II development effort.  Develop GPWS/TAWS II algorithms utilizing simulation environments as real-time hardware and pilot in the loop tool.  Develop and evaluate algorithm interfaces necessary for integration of the algorithm within platform host computer.  Develop software code to execute GPWS/TAWS II algorithm in host platforms.
                                                     
                                                         
                                                             5.932
                                                             0
                                                             Completed TAWS II DT testing (Phase I & II) on MH-60R/S. Began reviewing flight test data and started conducting the TAWS II Software Re-Architecture to meet MILSTD 882E.
                                                        
                                                    
                                                     
                                                         
                                                             6.168
                                                             0
                                                             Continue on the TAWS II software Re-Architecture to meet MILSTD 882E and begin requirements development on the V-22.
                                                        
                                                         
                                                             6.267
                                                             0
                                                        
                                                         
                                                             6.267
                                                             0
                                                             Award the H-60 Integration Contract.  Complete TAWS II Software Re-Architecture and begin H-60 Software Development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to escalation factor.
                                                    
                                                
                                                 
                                                     Collaborative Warfare (CW)
                                                     The CW component is a Research & Development effort to identify targeting gaps and determine the warfighting benefit of integrating networked capabilities into naval aircraft to fill those gaps. The CW component also addresses maritime targeting gaps for naval aircraft to operate more effectively with other military services. The following efforts are included: 1) Comprehensive naval aviation and maritime targeting requirements that map fleet gaps and requirements to cross-platform naval aviation solutions. 2) Netted sensors and maritime targeting capability proof of concept prototype demonstrations leveraging the Navy's Fleet Experimentation campaign. 3) Coordinating Naval Aviation requirements with the Office of Naval Research Future Naval Capability Enabling Capability for the Common Radio Enhancement (CoRE). 4) Coordination of Naval Aviation strategy with Intelligence Community (IC) efforts in the areas of High Side Data Fusion, Combat Systems Integration, and  National to Tactical Integration.
                                                     
                                                         
                                                             0.224
                                                             0
                                                             Continued executing to Naval Aviation and Maritime Targeting Experimentation and Requirements.  Developed requirements, standards, and architectures in support of new and updated netted-sensors' Concept of Operations and capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.244
                                                             0
                                                             Continue executing to Naval Aviation and Maritime Targeting Experimentation and Requirements.  Develop requirements, standards, and architectures in support of new and updated netted-sensors' Concept of Operations and capabilities.
                                                        
                                                         
                                                             0.250
                                                             0
                                                        
                                                         
                                                             0.250
                                                             0
                                                             Continue executing to Naval Aviation and Maritime Targeting Experimentation and Requirements.  Continue to develop requirements, standards, and architectures in support of new and updated netted-sensors' Concept of Operations and capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to escalation factors.
                                                    
                                                
                                                 
                                                     Avionics Component Improvement Program (AvCIP)
                                                     Investigate high value Return On Investment component improvement candidate projects. Design and develop solutions that correct avionics systems reliability, performance and sustainment deficiencies in support of NAVAIR Commander's Strategic Imperatives of 'Aligning existing resources to better support today's Readiness' and 'Increase Speed of Products to the Fleet.' Stop operating and sustainment cost growth by reducing costs for fielded systems and implementing life-cycle cost reduction initiatives as part of new systems development. This program positions resources for next year application to fast-track corrections to existing problematic aviation electronics systems. Projects address critical readiness issues (significant back-orders or impending sustainability failures that threaten
to down aircraft), functional performance obsolescence issues (system failing to support mission requirement), and top
sustainment cost drivers (out of proportion annual maintenance or repair costs).  Resources enable design and development of technology insertion and product redesign or replacement to meet readiness goals, meet mission objectives, or reduce overall sustainment costs. Candidate projects are submitted via a rigorous template, reviewed by a panel of Avionics professionals, and selected based upon urgency, warfighting contributions, breadth of application and scope of Return On Investment. Resources cover non-recurring engineering elements (including design and development, prototypes, platform integration, test and evaluation), program management and associated logistics elements (including technical data preparation, support equipment, provisioning, and training). Analysis shows under  this program between 2006 and 2017 has enabled sustainment and procurement cost avoidances in excess of $310M in cost for the $72M of funding invested through 2018.
                                                     
                                                         
                                                             4.536
                                                             0
                                                             Addressed current fleet problem avionics systems (top readiness degraders, cost drivers, obsolescence-driven sustainability, capability loss, fleet head-hurters).
                                                        
                                                    
                                                     
                                                         
                                                             4.872
                                                             0
                                                             Address current fleet problem avionics systems (top readiness degraders, cost drivers, obsolescence-driven sustainability, capability loss, fleet head-hurters).
                                                        
                                                         
                                                             4.971
                                                             0
                                                        
                                                         
                                                             4.971
                                                             0
                                                             Address current fleet problem avionics systems (top readiness degraders, cost drivers, obsolescence-driven sustainability, capability loss, fleet head-hurters).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to escalation factor.
                                                    
                                                
                                                 
                                                     Mid Air Collision Avoidance Capability (MCAC)
                                                     This program will conduct research, studies, and development, integration, demonstration, test and evaluation
efforts to meet Naval Aviation Mid Air Collision Avoidance Capability (MCAC) requirements. These requirements span all operational modes and operational environments, to include Degraded Visual Environment. Perform (MCAC) platform integration studies and activities to determine technical and cost effective solutions across Naval Aviation. Develop MCAC solutions tailored to platform performance and range of military operations. Develop simulation models for use at Manned Flight Simulator (MFS) or other simulation environments as required for platform tailoring, including procurement of test article hardware. Evaluate aircraft simulation models for suitability in MCAC development effort. Develop MCAC solutions utilizing simulation environments as real-time hardware and pilot in the loop tools. Develop and evaluate interfaces necessary for integration of MCAC within platform host environment.
                                                     
                                                         
                                                             2.054
                                                             0
                                                             Completed documentation/efforts to support the program re-phase and commencement of an Analysis of Alternatives (AoA) in FY19.  Initiated Model-Based Systems Engineering (MBSE) methodology implementation for capturing systems requirements and began Phase II Risk Reduction Prototyping to evaluate MCAC algorithm and software. Initiated the DoD Architectural Framework Development (DoDAF).
                                                        
                                                    
                                                     
                                                         
                                                             0.913
                                                             0
                                                             Completed Decision Analysis Support (DAS).  MCAC program terminated effective FY19 per N98, Ser N98/18U142416. Working smart shutdown to shelve the algorithm/software.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 is due to program termination.
                                                    
                                                
                                                 
                                                     Avionics Architectures Team (AAT)
                                                     The Avionics Architectures Team (AAT) provides hardware and software (HW/SW) standards and product line development and management for common HW/SW operating environments to establish testable open architecture requirements in accordance with National Defense Authorization Act (NDAA) Section 801 Open Architecture language, DoD Directive 5000.1, N6/N7 Naval Open Architecture Requirements Letter 9010, Ser. N6N7/5U916276, and SECNAVINST 5000.2E. The Future Airborne Capability Environment (FACE) Technical Standard is developed through Navy, Army, Air Force, Industry and Academia collaboration in accordance with Public Law 104-113. The Hardware Open Systems Technologies (HOST) standard is being developed through government and academia collaboration and will be provided to industry for prototyping efforts. The Functional Architecture for Strategic Reuse (FASTR) initiative will define a standard process for mission level capability decomposition to support product line development and management. The AAT provides Subject Matter Experts to define and architect a set of Open Architecture Standards and product lines, design principles and guidance, development and integration tools, acquisition strategy, contracting guidance and cost estimates. The results will enable Department of Defense (DoD) weapons systems to systematically procure open, modular and reconfigurable software architectures, reuse HW/SW and deliver scalable, portable and interoperable war fighting capabilities at a faster rate, reducing redundant development costs and increasing competition. Infrastructure components and frameworks built to these standards will support Communication Navigation Surveillance/Air Traffic Management (CNS/ATM) capability upgrades on various platforms by enabling integration of common, non-proprietary applications. The AAT initiatives enable the government's role as Lead Systems Integrator, per the Weapons System Acquisition Reform Act (WSARA) 2009, and cost effectively manage data rights for reuse across the DoD.
                                                     
                                                         
                                                             14.501
                                                             0
                                                             Provided development support, mission based engineering, systems engineering and program management for design and acquisition strategy implementation guidance. Generated revisions for future editions of the Future Airborne Capability Environment (FACE) Technical Standard based on issues identified by government and industry consortium and develop corresponding conformance tools. Researched new hardware technologies and develop Tier 2 Hardware Open Systems Technologies (HOST) specifications to support widely adopted commercial technologies and platform requirements. Provided input to platforms developing Tier 3 HOST specifications. Assisted platforms with strategies for modular functional architectures and implementation of FACE and HOST standards. Participated in international collaboration efforts to define comprehensive open architecture strategy.  Generated alignment strategies for a comprehensive open architecture approach between Navy, Army and Air Force. Supported the implementation of Naval Aviation's data model strategy. Provided subject Matter Expert support for platform integration and competitive source selection. Academia prototyping and demonstration efforts for FACE, Functional Architecture for Strategic Reuse (FASTR) and HOST initiatives.
                                                        
                                                    
                                                     
                                                         
                                                             17.447
                                                             0
                                                             Provide development support, mission based engineering, systems engineering and program management for design and acquisition strategy implementation guidance. Generate revisions for future editions of the FACE Technical Standard based on issues identified by government and industry consortium and develop corresponding conformance tools. Research new hardware technologies and develop Tier 2 HOST specifications to support widely adopted commercial technologies and platform requirements. Provide input to platforms developing Tier 3 HOST specifications. Assist platforms with strategies for modular functional architectures and implementation of FACE and HOST standards. Participate in international collaboration efforts to define comprehensive open architecture strategy.  Generate alignment strategies for a comprehensive open architecture approach between Navy, Army and Air Force. Support the implementation of Naval Aviation's data model strategy. Provide subject Matter Expert support for platform integration and competitive source selection. Academia prototyping and demonstration efforts for FACE, FASTR and HOST initiatives.
                                                        
                                                         
                                                             17.642
                                                             0
                                                        
                                                         
                                                             17.642
                                                             0
                                                             Provide development support, mission based engineering, systems engineering and program management for design and acquisition strategy implementation guidance. Generate revisions for future editions of the FACE Technical Standard based on issues identified by government and industry consortium and develop corresponding conformance tools. Research new hardware technologies and develop Tier 2 HOST specifications to support widely adopted commercial technologies and platform requirements. Provide input to platforms developing Tier 3 HOST specifications. Assist platforms with strategies for modular functional architectures and implementation of FACE and HOST standards. Participate in international collaboration efforts to define comprehensive open architecture strategy.  Generate alignment strategies for a comprehensive open architecture approach between Navy, Army and Air Force. Support the implementation of Naval Aviation's data model strategy. Provide subject Matter Expert support for platform integration and competitive source selection. Academia prototyping and demonstration efforts for Future Airborne Capability Environment (FACE), Functional Architecture for Strategic Reuse (FASTR) and Hardware Open Systems Technologies (HOST) initiatives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 is due to the increased demand for Subject Matter Expert support for platform integration.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0577
                                                     Common Avionics Changes
                                                     
                                                         107.249
                                                         117.551
                                                         102.107
                                                         102.107
                                                         108.559
                                                         106.738
                                                         129.090
                                                         132.152
                                                         430.757
                                                         3836.139
                                                    
                                                
                                            
                                             Communication Navigation Surveillance/Air Traffic Management (CNS/ATM) program is a system of systems. The program will encompass the integration of various systems which will be procured utilizing existing contracts for integration on forward-fit and retrofit platforms to provide CNS/ATM functionality. Tactical Communications (TACCOM) is utilizing a firm fixed price contract to Collins Aerospace for research and development of the ARC-210 Gen 5/6 and other Navy contract vehicles for integration studies. The Navy will integrate systems and components to satisfy platform requirements to achieve tactical communication capability as determined by analyses. Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II) Software Modules will be developed by a Government Software Product Team in collaboration with Industry where required. Avionics Component Improvement Program (AvCIP) will annually review, compete and select candidate component improvement proposals according to urgency, criticality of warfighting contributions, technical risk, breadth of application, and scope of Return On Investment (ROI). Projects are selected by a panel of Avionics management experts, including representatives from OPNAV N98, NAVAIR, NAVICP, and the Fleet. Projects are executed by managers in platform or commodity offices that own the component. The AvCIP program management team manages project selection, allocates funds, monitors multiple project executions against proposed spend plans, and tracks solution performance and achievement of projected ROIs over time using Fleet maintenance and component performance databases. Cost avoidances are coordinated with OPNAV N98 to balance Flying Hour Program costs. Component improvement solutions include modular hardware, software and material upgrades. Resources cover engineering elements (including design and development, prototypes, platform integration, test and evaluation), program management and associated logistics elements (including technical data preparation, support equipment, provisioning, and training). Mid Air Collision Avoidance Capability (MCAC) is the capability umbrella which encompasses all systems designed and developed which aid in air-to-air collision avoidance. Systems include but are not limited to Traffic Collision Avoidance Systems and Mid Air Collision Avoidance Systems. MCAC Software Modules will be developed by a Government Software Product Team in collaboration with Industry where required. MCAC Program Termination effective FY19 per N98, Ser N98/18U142416. Avionics Architectures Team (AAT) will provide acquisition strategy guidance and support to platforms implementing open systems architectures to address open architecture requirements.
                                             Joint Services Review Committee for Avionics (JSRC-AS) - Provide leadership in support of the Navy's interest to the JSRC tri-service committee promoting commonality and joint programs with focus on interoperability, communications, Communication Navigation Surveillance/Air Traffic Management (CNS/ATM), Joint Services avionics obsolescence
management and the update of the Core Avionics Master Plan. Support and participate in Naval Aviation Requirements Group panels, Operational Advisory Group, and Human Factors Quality Management Board.
Communication, Navigation, Surveillance/Air Traffic Management (CNS/ATM) - Successfully complete platform integration, test, and certifications.
Tactical Communications (TACCOM) - Achieve Joint Interoperability Test Command and National Security Agency certifications on system developmental efforts to meet operational requirements.
Ground Proximity Warning System/Terrain Awareness Warning System (GPWS/TAWS II) - Develop algorithm and software to meet platform specific requirements and integrations. Deliver TAWS II on schedule for incorporation with first available over-arching platform software builds.
Collaborative Warfare (CW) - Identify collaborative warfighting capability gaps and ensure the development of the most intelligent, cost effective, and timely solutions to fill those gaps.
Avionics Component Improvement Program (AvCIP) - Successful project competition and selection, execution of allocated funds, fielding of solutions, and documentation of component performance enhancement and benefits, to include operational readiness improvements, avoidance of grounding aircraft, preclusion of loss of mission capabilities and life cycle sustainment cost avoidances.
Mid Air Collision Avoidance Capability (MCAC) - MCAC Program Termination effective FY19 per N98, Ser N98/18U142416.
Avionics Architectures Team (AAT) - Provide leadership in support of the Navy's interest to the Future Airborne Capability Environment (FACE) Consortium. Participate in technical and business working groups within the FACE Consortium to foster solutions that promote interoperable and integrated warfighting capability for all services. Successfully decompose, prototype and demonstrate FACE conformant applications and FACE compatible operating environments. Develop technical specifications for Hardware Open System Technologies (HOST). Prototype and demonstrate HOST avionics components.
                                        
                                         
                                             (U) Common Avionics schedule FY16 and prior is reflected in PE 0604215N, Project Unit 0572.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Dev CNS/ATM
                                                             SS
                                                             CPFF
                                                             Sikorsky
                                                             Stratford, CT
                                                             
                                                                 0.000
                                                                 
                                                                     1.462
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.462
                                                                 1.462
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.897
                                                                 
                                                                     5.511
                                                                     2018-01
                                                                
                                                                 
                                                                     9.088
                                                                     2019-01
                                                                
                                                                 
                                                                     8.959
                                                                
                                                                 
                                                                     8.959
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Dev
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.195
                                                                 
                                                                     0.476
                                                                     2017-11
                                                                
                                                                 
                                                                     1.633
                                                                     2018-11
                                                                
                                                                 
                                                                     1.650
                                                                
                                                                 
                                                                     1.650
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Aircraft Integration TACCOM
                                                             SS
                                                             FFP
                                                             Collins Aerospace
                                                             Cedar Rapids, IA
                                                             
                                                                 6.511
                                                                 
                                                                     10.488
                                                                     2018-07
                                                                
                                                                 
                                                                     11.724
                                                                     2019-01
                                                                
                                                                 
                                                                     6.496
                                                                
                                                                 
                                                                     6.496
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 35.219
                                                                 35.219
                                                            
                                                        
                                                         
                                                             Aircraft Integration GPWS/TAWS II
                                                             SS
                                                             CPIF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     1.068
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.068
                                                                 1.068
                                                            
                                                        
                                                         
                                                             Aircraft IntegrationTACCOM
                                                             C
                                                             CPFF
                                                             Collins Aerospace
                                                             Cedar Rapids, IA
                                                             
                                                                 3.312
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.312
                                                                 3.312
                                                            
                                                        
                                                         
                                                             Aircraft Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.419
                                                                     2018-11
                                                                
                                                                 
                                                                     0.428
                                                                
                                                                 
                                                                     0.428
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering AAT
                                                             MIPR
                                                             DTIC
                                                             Fort Belvior, VA
                                                             
                                                                 8.545
                                                                 
                                                                     8.771
                                                                     2018-01
                                                                
                                                                 
                                                                     6.247
                                                                     2019-01
                                                                
                                                                 
                                                                     6.487
                                                                
                                                                 
                                                                     6.487
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 30.050
                                                                 30.050
                                                            
                                                        
                                                         
                                                             Systems Engineering TACCOM
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.505
                                                                 
                                                                     1.881
                                                                     2017-12
                                                                
                                                                 
                                                                     1.022
                                                                     2018-11
                                                                
                                                                 
                                                                     1.110
                                                                
                                                                 
                                                                     1.110
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.409
                                                                 
                                                                     2.067
                                                                     2018-01
                                                                
                                                                 
                                                                     0.720
                                                                     2018-12
                                                                
                                                                 
                                                                     0.560
                                                                
                                                                 
                                                                     0.560
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.569
                                                                 
                                                                     0.716
                                                                     2017-11
                                                                
                                                                 
                                                                     0.799
                                                                     2018-11
                                                                
                                                                 
                                                                     0.812
                                                                
                                                                 
                                                                     0.812
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering MCAC
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.530
                                                                 
                                                                     1.227
                                                                     2017-11
                                                                
                                                                 
                                                                     0.665
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Development TACCOM
                                                             SS
                                                             FFP
                                                             Collins Aerospace
                                                             Cedar Rapids, IA
                                                             
                                                                 0.687
                                                                 
                                                                     0.060
                                                                     2018-03
                                                                
                                                                 
                                                                     3.021
                                                                     2019-03
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 5.468
                                                                 5.468
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.640
                                                                 
                                                                     0.496
                                                                     2017-11
                                                                
                                                                 
                                                                     1.001
                                                                     2018-11
                                                                
                                                                 
                                                                     1.020
                                                                
                                                                 
                                                                     1.020
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Support Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test and Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.597
                                                                 
                                                                     1.166
                                                                     2017-11
                                                                
                                                                 
                                                                     0.221
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.296
                                                                 
                                                                     1.623
                                                                     2017-11
                                                                
                                                                 
                                                                     1.064
                                                                     2018-11
                                                                
                                                                 
                                                                     0.731
                                                                
                                                                 
                                                                     0.731
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.910
                                                                 
                                                                     2.227
                                                                     2018-01
                                                                
                                                                 
                                                                     2.805
                                                                     2019-01
                                                                
                                                                 
                                                                     2.554
                                                                
                                                                 
                                                                     2.554
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contactor Engineering Support TACCOM
                                                             C
                                                             CPFF
                                                             Precise
                                                             Lexington Park, MD
                                                             
                                                                 1.409
                                                                 
                                                                     1.497
                                                                     2017-12
                                                                
                                                                 
                                                                     1.812
                                                                     2018-12
                                                                
                                                                 
                                                                     1.812
                                                                
                                                                 
                                                                     1.812
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 6.530
                                                                 6.530
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support AAT
                                                             C
                                                             CPFF
                                                             Precise
                                                             Lexington Park, MD
                                                             
                                                                 1.240
                                                                 
                                                                     1.893
                                                                     2017-12
                                                                
                                                                 
                                                                     2.518
                                                                     2018-12
                                                                
                                                                 
                                                                     2.442
                                                                
                                                                 
                                                                     2.442
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.093
                                                                 8.093
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.302
                                                                 
                                                                     0.575
                                                                     2017-11
                                                                
                                                                 
                                                                     0.969
                                                                     2018-11
                                                                
                                                                 
                                                                     0.781
                                                                
                                                                 
                                                                     0.781
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support AAT
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.472
                                                                 
                                                                     1.046
                                                                     2017-12
                                                                
                                                                 
                                                                     2.296
                                                                     2018-12
                                                                
                                                                 
                                                                     2.322
                                                                
                                                                 
                                                                     2.322
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.559
                                                                 
                                                                     2.694
                                                                     2017-11
                                                                
                                                                 
                                                                     3.411
                                                                     2018-11
                                                                
                                                                 
                                                                     3.271
                                                                
                                                                 
                                                                     3.271
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.044
                                                                 
                                                                     0.040
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.082
                                                                 
                                                                     0.054
                                                                     2018-02
                                                                
                                                                 
                                                                     0.051
                                                                     2019-02
                                                                
                                                                 
                                                                     0.052
                                                                
                                                                 
                                                                     0.052
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605217N_0572_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0605217N_0572_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0605217N_0572_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0605217N_0572_FILE4.PNG
                                            
                                             
                                                 R4_2020PB_0605217N_0572_FILE5.PNG
                                            
                                             
                                                 R4_2020PB_0605217N_0572_FILE6.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     COMMUNICATIONS, NAVIGATION, SURVEILLANCE/AIR TRAFFIC MGMT (CNS/ATM)
                                                     
                                                         
                                                             Systems Development: Evaluate CNS/ATM  technologies and develop solutions to support platform integrations
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Develop CNS/ATM Common Component to support RNP RNAV developmental platform requirements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: CNS/ATM technologies/certification of developmental platforms
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration/Certification of 8.33 kHz, MODE S, Reduced Vertical Separation Minimums (RVSM), RNP RNAV, and ADS-BO: for CH-53K
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     TACTICAL COMMUNICATIONS (TACCOM)
                                                     
                                                         
                                                             Systems Development: GEN5 Integrated Waveform Satellite Communications (SATCOM) S/W Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Operational Flight Plan
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Crypto Engine Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: MIL Standard Evolution (VMF)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Tactical Anti-Jam (Saturn)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Transmission Security (TRANSEC) & Crypto Modernization w/ Tactical Secure Voice (TSV) Suite B
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Initial NSA Cert  2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Initial JITC Cert  2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta NSA Cert  3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta JITC Cert 3
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta NSA Cert 1
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta JITC Cert  4
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta NSA Cert  4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta JITC Cert  5
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta NSA Cert  5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta JITC Cert  6
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta NSA Cert 6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Delta JITC Cert  7
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Initial MUOS S/W
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: OFP S/W Baseline
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: OFP S/W ECP GEN5 3
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: OFP S/W ECP GEN6 4
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: OFP S/W ECP GEN5 5
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: OFP S/W ECP GEN6 6
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     GROUND PROXIMITY WARNING SYSTEM/TERRAIN AWARENESS WARNING SYSTEM (GPWS/TAWS)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: H-60 Integration Contract
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: V-22 MS C
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: V-22 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: H-60 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: H-60 TAWS  II Software Development
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: V-22 TAWS II Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: TAWS II Software Re-Architecture
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: V-22 TAWS II Software Development
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: V-22 CFIT Integration Study
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: H-60 TAWS  II Software Development 1
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: TAWS II Follow on Developmental Platforms
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Developmental Testing: H-60 TAWS II DT (Phase I and II)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Developmental Testing: V-22 TAWS II DT
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: H-60 Integrated Logistics Assessment
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: V-22 Integrated Logistics Assessment
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     COLLABORATIVE WARFARE
                                                     
                                                         
                                                             Acquisition Milestones: Naval Aviation Netted Sensors and Maritime Targeting Experimentation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Netted Sensors CONOPS, Standards and Architectures/Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Naval Aviation and Maritime Targeting Requirements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Capability for the Common Radio Enhancement (CoRE)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     AVIONICS COMPONENT IMPROVEMENT PROGRAM (AvCIP)
                                                     
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Funding Allocation: Funding Allocation1
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection1
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection2
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Collection: Proposal Collection7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation5
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation6
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation7
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Evaluation: Proposal Evaluation8
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection5
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection6
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection7
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Proposal Prioritization and Selection: Proposal Prioritization and Selection8
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Contract Establishment & Execution Plan2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Contract Establishment & Execution Plan3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Contract Establishment & Execution Plan4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Conract Establishment & Execution Plan5
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Conract Establishment & Execution Plan6
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Conract Establishment & Execution Plan7
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Contract Establishment & Execution Plan: Conract Establishment & Execution Plan8
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MID AIR COLLISION AVOIDANCE (MCAC)
                                                     
                                                         
                                                             Acquisition Milestones: Decision Analysis Support (DAS)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: DoD Architectural Framework Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Model Based Systems Engineering
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Phase 2 Risk Reduction for Prototyping of Algorithms & SW
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Program Smart Shutdown
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605220N
                                 (U)Ship to Shore Connector (SSC)
                                 160
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     366.118
                                     31.583
                                     1.444
                                     4.909
                                     4.909
                                     5.146
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     409.200
                                
                                 Note: This effort was previously funded under PE 0604567N under projects 3133 and 3137 (FY 2014 and prior). 

This PE directly funds and supports the detail design, development, construction, issue resolution, certification, integration and testing of the Ship to Shore Connector (SSC). The lead craft (Craft 100) will be maintained as a test and training platform throughout its life cycle. 

SSC is an air-cushioned landing craft intended to transport personnel, weapon systems, equipment, and cargo from amphibious vessels to shore in assault and non-assault operations.  The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes.  The SSC program provides the functional replacement for the LCAC craft, including Service Life Extension Program(SLEP) which began to degrade below the Required Operational Capability/Projected Operational Environment (ROC/POE) requirement beginning in 2015.  SSC addresses this capability gap.
                                 
                                     
                                         22.410
                                         1.444
                                         2.089
                                         2.089
                                    
                                     
                                         31.583
                                         1.444
                                         4.909
                                         4.909
                                    
                                     
                                         9.173
                                         0.000
                                         2.820
                                         2.820
                                    
                                     
                                         
                                             -0.391
                                             0.000
                                        
                                         
                                             -0.436
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     2.875
                                                     2.875
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.055
                                                     -0.055
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     10.000
                                                
                                            
                                        
                                    
                                     FY 2020 was increased by $2.875 million for Ship to Shore Connector craft 100 sustainment.
                                
                                 
                                     
                                         3133
                                         Ship to Shore Connectors Contract Design
                                         303
                                         
                                             8.209
                                             8.968
                                             1.106
                                             2.051
                                             2.051
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             20.334
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Ship to Shore Connector (SSC) - This project provides the Preliminary and Contract design and Class test efforts for the SSC Program.  The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes. SSC provides the functional replacement for the LCAC craft, which begin reaching end of extended service life in 2015. For FY15 and beyond, this project will provide for Class Test and Evaluation of components and systems, as well as all programmatic effort and support activities necessary for the development and execution of Class T&E plans and programs.
                                             
                                                 
                                                     Ship to Shore Connectors Contract Design
                                                     
                                                         
                                                             8.968
                                                             0
                                                             Continued Class Test and Evaluation with execution of LFT&E events and prepared for Post Delivery Test & Trials (PDT&T) for SSC Program.
                                                        
                                                    
                                                     
                                                         
                                                             1.106
                                                             0
                                                             Continue Class T&E Program and preparation for PDT&T.
                                                        
                                                         
                                                             2.051
                                                             0
                                                        
                                                         
                                                             2.051
                                                             0
                                                             Commence execution of PDT&T. PDT&T will consist of planning and execution of 27 test events to validate first of class certification and performance requirements, characterize the craft operational envelope, provide confidence to certify the craft readiness for integrated testing and IOT&E, and to verify SSC production and performance to support a Full Rate Production Decision (FRPD). PDT&T tests will support the reliability growth program by conducting 240 hours of on-cushion operations and providing craft level failure data for use with the reliability growth model.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase supports execution of PDT&T events in FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN 3137
                                                     SSC Construction
                                                     
                                                         12.964
                                                         0.338
                                                         2.858
                                                         2.858
                                                         5.146
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         379.215
                                                    
                                                
                                                 
                                                     SCN 5112
                                                     Ship to Shore Connector
                                                     
                                                         529.654
                                                         517.275
                                                         0.000
                                                         0.000
                                                         274.140
                                                         476.245
                                                         352.040
                                                         359.094
                                                         1624.090
                                                         4654.535
                                                    
                                                
                                            
                                             The Test and Training craft (Craft 100) and Craft 101 have been executed on contract.  Craft 100 was procured and constructed with RDTEN.  LCAC 101 was awarded with RDTEN and transferred to SCN for completion.   The Detail Design and Construction contract includes options for construction of an additional seven SCN craft, all of which have been awarded (LCAC 102-108). Craft authorized for FY17-19 will be awarded on a new contract.
                                             Continue Operation Testing (Phases C and D)
Continue Follow on SCN Craft Production Testing
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     FY 2020 increase supports readiness for IOT&E.
                                                     
                                                         
                                                             Post Delivery Test & Trials
                                                             Various
                                                             NSWC PCD
                                                             Various
                                                             
                                                                 1.000
                                                                 
                                                                     5.300
                                                                     2019-03
                                                                
                                                                 
                                                                     0.823
                                                                     2019-05
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.323
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             SUPSHIP/TEXTRON
                                                             Various
                                                             
                                                                 0.624
                                                                 
                                                                     0.600
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.224
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.298
                                                                 
                                                                     1.509
                                                                     2018-05
                                                                
                                                                 
                                                                     0.283
                                                                     2019-07
                                                                
                                                                 
                                                                     0.851
                                                                
                                                                 
                                                                     0.851
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 5.941
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.287
                                                                 
                                                                     1.559
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.846
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605220N_3133_FILE4.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3133
                                                     
                                                         
                                                             Post Delivery Test & Trials (PDT&T)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Test and Evaluation (IOT&E)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) Program Review (PR)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3137
                                         SSC Construction
                                         303
                                         
                                             357.909
                                             12.964
                                             0.338
                                             2.858
                                             2.858
                                             5.146
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             379.215
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds the Ship to Shore Connector (SSC) Engineering & Manufacturing Development phase which includes Detail Design and Construction, Product Support, Government Furnished Equipment (GFE), Program support, and Outfitting and Post Delivery. The lead craft will be maintained as a test and training platform throughout its life cycle. The SSC program provides the capability to rapidly move assault forces within the littoral operational environment to accomplish Unified Command Plan (UCP) missions, and ensures the Joint Force Commander's (JFCDR's) ability to conduct amphibious operations and operate over the high water mark, including movement over ice, mud, rivers, swamps and marshes.   The SSC program provides the functional replacement for the LCAC craft, which began reaching end of extended service life in 2015. Funding for this effort was previously executed under PE 0604567N. 

TEST AND TRAINING CRAFT 100 (in $ million):

Plans/Basic Construction:...........255.031 - (FY20 0.000)
Change Orders:.............................13.618 - (FY20 0.000)
Electronic:.......................................8.407 - (FY20 0.000)
HM&E:.........................................29.823 - (FY20 0.000)
Other Support:..............................36.623 - (FY20 0.000)
Ordnance:.......................................0.008 - (FY20 0.000)
Post Delivery/Outfitting:................4.000 - (FY20 0.000)
Total:..........................................347.510 -(FY20 0.000)

NOTE - The SSC Construction project unit prior year column (FY11-17) total funding is $357.909 million for the SSC program.  In the prior years FY11-14, the program was funded in PE 0604567N Ship Contract Design/Live Fire T&E.  Funds breakout is as follows:

LCAC 100 
PE 0604567N 279.863 million  FY11-14 
PE 0605220N  39.715 million  FY15

LCAC 101
PE 0604567N  23.700 million  FY13-14
                                             
                                                 
                                                     SSC Construction
                                                     
                                                         
                                                             12.964
                                                             0
                                                             Achieved Craft 100 first underway and completed 27 hours of On-Cushion testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.338
                                                             0
                                                             Deliver Craft 100. Continue Production Support and Test & Evaluation efforts.
                                                        
                                                         
                                                             2.858
                                                             0
                                                        
                                                         
                                                             2.858
                                                             0
                                                             Commence Post Delivery Test and Trials (PDT&T) and associated tasking for Craft 100. Funding provides for the operating crew and maintenance support of SSC test platform at Naval Surface Warfare Center (NSWC) Panama City. This craft is used to test proposed craft changes, Research and Development efforts for LCAC, and the identification and resolution of maintenance issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase in FY 2020 supports Craft 100 sustainment requirements.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN 3133
                                                     Ship to Shore Connectors Contract Design
                                                     
                                                         8.968
                                                         1.106
                                                         2.051
                                                         2.051
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         20.334
                                                    
                                                
                                                 
                                                     SCN 5112
                                                     Ship to Shore Connector
                                                     
                                                         529.654
                                                         517.275
                                                         0.000
                                                         0.000
                                                         274.140
                                                         476.245
                                                         352.040
                                                         359.094
                                                         1624.090
                                                         4654.535
                                                    
                                                
                                            
                                             The Test and Training craft (Craft 100) and Craft 101 have been executed on contract.  Craft 100 will be procured and constructed with RDTEN.  LCAC 101 was awarded with RDTEN and transferred to SCN for completion.   The Detail Design and Construction contract includes options for construction of an additional seven SCN craft, all of which have been awarded (LCAC 102-108). Craft authorized for FY17-19 will be awarded on a new contract.
                                             Deliver Test and Training Craft 100.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Change Order total is $13.069.  $5.776 is prior to FY15 and is included in Prior Year PE 0604567N total of $272.356.  Funding prior to FY15 for GFE, BASIC, and Other are also included in Prior Year PE 0604567N total of $272.356
                                                     
                                                         
                                                             Test & Trng Craft Ship Design
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.804
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.804
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Detail Design/Construction
                                                             C
                                                             FPIF
                                                             Textron
                                                             New Orleans, LA
                                                             
                                                                 30.712
                                                                 
                                                                     5.050
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 35.762
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Government Furnished Equipment (GFE)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.260
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.260
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Change Orders
                                                             C
                                                             FPIF
                                                             Textron
                                                             New Orleans, LA
                                                             
                                                                 7.822
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.822
                                                            
                                                        
                                                         
                                                             Prior Year - PE 0604567N
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 272.356
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 272.356
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Detail Design/Construction
                                                             C
                                                             FPIF
                                                             NSWC/PCD
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.858
                                                                
                                                                 
                                                                     2.858
                                                                     2020-01
                                                                
                                                                 5.183
                                                                 8.041
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Test & Trng Craft Studies and Analysis
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.322
                                                                 
                                                                     0.835
                                                                     2018-04
                                                                
                                                                 
                                                                     0.338
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.495
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Integrated Logistics Support
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 3.908
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.908
                                                            
                                                        
                                                         
                                                             T&T Post Delivery/Outfitting
                                                             Various
                                                             SupShip Gulf Coast/Textron
                                                             Various
                                                             
                                                                 0.375
                                                                 
                                                                     3.625
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.000
                                                            
                                                        
                                                         
                                                             Prior Year - PE 0604567N
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 6.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.149
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Trng Craft Construction Test Program
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.578
                                                                 
                                                                     3.154
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.732
                                                            
                                                        
                                                         
                                                             Prior Year - PE 0604567N
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 2.268
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.268
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Test & Trng Craft Contractor Engineering Support
                                                             C
                                                             CPFF
                                                             CSC/Alion
                                                             Washington, DC
                                                             
                                                                 2.891
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.891
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.269
                                                                 
                                                                     0.045
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.314
                                                            
                                                        
                                                         
                                                             Test & Trng Craft Government Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 2.407
                                                                 
                                                                     0.255
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.662
                                                            
                                                        
                                                         
                                                             Prior Year - PE 0604567N
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 22.788
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.788
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605220N_3137_FILE4.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3137
                                                     
                                                         
                                                             LCAC 100 - Test and Training Craft Delivery
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Post Delivery Test and Trials (PDT&T)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Craft 100 Sustainment
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             9.651
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.651
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funds for expanded use of composites on SSC Program.
                                             
                                                 
                                                     Composites Research
                                                     
                                                         9.651
                                                         Initiate detail design and fabrication of SSC composite components.
                                                    
                                                     
                                                         0.000
                                                         Continue fabrication and testing of SSC composite components.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN 0605220N C410
                                                     Composite Research
                                                     
                                                         9.651
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         9.651
                                                    
                                                
                                            
                                             Successful prototype testing of SSC composite components.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test &  Evaluation
                                                             Various
                                                             NAWC AD
                                                             LAKEHURST
                                                             
                                                                 0.000
                                                                 
                                                                     2.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Low Rate Initial Production and Techniques Development
                                                             Various
                                                             NSWC PCD
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     7.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.400
                                                            
                                                        
                                                         
                                                             Development of Composite Repair Procedure and Techniques for Field Repair
                                                             Various
                                                             NAWC AD
                                                             LAKEHURST
                                                             
                                                                 0.000
                                                                 
                                                                     0.251
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.251
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605220N_9999_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Proj C410 Congressional Add: Developmental Test and Evaluation
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Proj C410 Congressional Add: Low Rate Initial Production and Techniques Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Proj C410 Congressional Add: Development of Composite Repair Procedure and Techniques for Field Repair
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605327N
                                 (U)T-AO 205 Class
                                 161
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1.062
                                     1.895
                                     1.298
                                     1.682
                                     1.682
                                     5.438
                                     1.311
                                     0.000
                                     0.000
                                     0.000
                                     12.686
                                
                                 The FY 2020 funding request was reduced by $0.722 million to account for the availability of prior year execution balances.

T-AO 205 John Lewis Fleet Oiler Class Test and Evaluation (T&E) in support of recapitalization of the existing T-AO 187 Fleet Oiler Class. The Navy's Combat Logistics Force (CLF) oilers supply fuel and dry cargo to Navy ships at sea. The T-AO 205 Class will operate as shuttle ships from resupply ports to customer ships. Additionally, in conjunction with a T-AKE, they will accompany and stay on-station with a Carrier Strike Group (CSG) to provide fuel as required to customer ships.
                                 
                                     
                                         1.961
                                         1.298
                                         2.407
                                         2.407
                                    
                                     
                                         1.895
                                         1.298
                                         1.682
                                         1.682
                                    
                                     
                                         -0.066
                                         0.000
                                         -0.725
                                         -0.725
                                    
                                     
                                         
                                             -0.066
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.722
                                                     -0.722
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.003
                                                     -0.003
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.722 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         3375
                                         T-AO 205 Class Development
                                         P452
                                         
                                             1.062
                                             1.895
                                             1.298
                                             1.682
                                             1.682
                                             5.438
                                             1.311
                                             0.000
                                             0.000
                                             0.000
                                             12.686
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             T-AO 205 John Lewis Fleet Oiler Class Test and Evaluation (T&E) in support of recapitalization of the existing T-AO 187 Fleet Oiler Class. The Navy's Combat Logistics Force (CLF) oilers supply fuel and dry cargo to Navy ships at sea. The T-AO 205 Class will operate as shuttle ships from resupply ports to customer ships. Additionally, in conjunction with a T-AKE, they will accompany and stay on-station with a Carrier Strike Group (CSG) to provide fuel as required to customer ships.
                                             
                                                 
                                                     T-AO 205 Test and Evaluation
                                                     
                                                         
                                                             1.895
                                                             0
                                                             Support the execution of Development Test (DT)and Operational Test (OT) schedule per the Test and Evaluation Master Plan (TEMP).  Continue execution of DT Phase DT-B.  Develop Test Plans for OT Phase OT-C, Initial Operational Test and Evaluation (IOT&E).  Conduct Detailed Design Survivability Assessment in support of shot selection for Damage Scenario Based Engineering Analysis (DSBEA) and Final Vulnerability Assessment Report (FSAR).  Coordinate efforts with NAVSEA, MSC, PEO Ships, COMOPTEVFOR, JITC and OSD DOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             1.298
                                                             0
                                                             Support the execution of the Test and Evaluation Phases DT, OT, and LFT&E per the TEMP. Continue execution of the DT Phase DT-B.  FY19 DT-B Test events include Cybersecurity DT, E3 Surveys, and Shipbuilder conducted system verification. Continue development of Test Plans for OT Phase OT-C, Initial Operational Test and Evaluation (IOT&E).  Conduct DSBEA.  Coordinate efforts with the Shipbuilder, NAVSEA, MSC, PEO Ships, COMOPTEVFOR, JITC and OSD DOT&E.
                                                        
                                                         
                                                             1.682
                                                             0
                                                        
                                                         
                                                             1.682
                                                             0
                                                             Support the execution of the Test and Evaluation Phases DT, OT, and LFT&E per the TEMP. Continue execution of the DT Phase DT-B. FY20 DT-B Test events include Cybersecurity DT, Acoustic Trials, Shipboard Electronic System Evaluation Facility (SESEF) Testing, and Shipbuilder conducted system verification. Continue development of Test Plans for OT Phase OT-C, Initial Operational Test and Evaluation (IOT&E). Perform Recoverability Assessment in support of DSBEA.  Conduct pre-test efforts in support of Total Ship Survivability Trial (TSST). Coordinate efforts with the Shipbuilder, NAVSEA, MSC, PEO Ships, COMOPTEVFOR, JITC and OSD DOT&E.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase is due to additional FY20 testing events and additional pre-test efforts to prepare for FY21 events.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/5025
                                                     T-AO 205 Class
                                                     
                                                         533.056
                                                         1067.599
                                                         1057.915
                                                         1057.915
                                                         512.561
                                                         521.570
                                                         1101.300
                                                         559.320
                                                         6095.510
                                                         12196.100
                                                    
                                                
                                            
                                             The first Fleet Oiler was awarded in FY16.  Fleet oilers will comply with the Oil Pollution Act of 1990 (OPA-90) and International Marine Pollution Regulation (MARPOL) requirements.
                                             None.
                                        
                                         
                                             
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.340
                                                                 
                                                                     0.566
                                                                     2018-06
                                                                
                                                                 
                                                                     0.654
                                                                     2018-12
                                                                
                                                                 
                                                                     0.901
                                                                
                                                                 
                                                                     0.901
                                                                     2020-01
                                                                
                                                                 2.009
                                                                 4.470
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.477
                                                                 
                                                                     0.613
                                                                     2018-04
                                                                
                                                                 
                                                                     0.140
                                                                     2019-03
                                                                
                                                                 
                                                                     0.351
                                                                
                                                                 
                                                                     0.351
                                                                     2020-01
                                                                
                                                                 2.915
                                                                 4.496
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.245
                                                                 
                                                                     0.716
                                                                     2018-01
                                                                
                                                                 
                                                                     0.504
                                                                     2018-11
                                                                
                                                                 
                                                                     0.430
                                                                
                                                                 
                                                                     0.430
                                                                     2020-01
                                                                
                                                                 1.829
                                                                 3.724
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605327N_3375_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3375
                                                     
                                                         
                                                             Test & Evaluation Master Plan (TEMP) Update
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Testing (DT): DT Phase B (PAT&E)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Testing (DT): DT Phase C (PDT&T)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Operational Testing (OT): DT Assist
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Testing (OT): Operational Test Readiness Review (OTRR)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Testing (OT): OT Phase C (IOT&E)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Testing (OT): Initial Operational Test and Evaluation (IOT&E) Report
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation (LFT&E): Detailed Design Survivability Assessment (DSBEA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation (LFT&E): Total Ship Survivability Trial (TSST)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation (LFT&E): Final Survivability Assessment Report (FSAR)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605414N
                                 (U) Unmanned Carrier Aviation (UCA)
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                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     75.863
                                     194.176
                                     518.942
                                     671.258
                                     671.258
                                     277.674
                                     233.761
                                     219.331
                                     136.568
                                     Continuing
                                     Continuing
                                
                                 The prime contractor has declared a Loss Contract and thereby invoked Federal Acquisition Regulation clause 32.503-6. Per the clause, a loss ratio factor must be applied to all progress payments to protect the government by ensuring the amount of unliquidated progress payments does not exceed the fair value of undelivered work and will prevent the program from meeting expenditure benchmarks in the near years.
  
In January of 2016, PE 0605414N PU 3278 was established as the principal budget line for MQ-25. In January of 2018, PU 3279 was established for the Unmanned Carrier Aviation (UCA) Mission Control System (UMCS).
                                 The MQ-25 program rapidly develops an unmanned capability to embark on Carrier Vessel, Nuclear (CVN) as part of the Carrier Air Wing (CVW) to conduct aerial refueling as a primary mission and provide Intelligence, Surveillance, Reconnaissance (ISR) capability as a secondary mission.  MQ-25 extends CVW mission effectiveness range, partially mitigates the current Carrier Strike Group (CSG) organic ISR shortfall and fills the future CVW-tanker gap, mitigating Strike Fighter shortfall and preserving F/A-18E/F Fatigue Life for its primary missions. As the first carrier-based, group 5 Unmanned Aircraft System (UAS), MQ-25 will pioneer the integration of manned and unmanned operations, demonstrate mature complex sea-based Command, Control, Communications, Computers, and Intelligence (C4I) UAS technologies, and pave the way for future multifaceted multi-mission UAS to pace emerging threats.  

MQ-25 requirements are aligned with the Unmanned Carrier Launched Airborne Surveillance and Strike (UCLASS) Initial Capabilities Document (ICD) and the Next Generation Air Dominance (NGAD) Family of Systems (FoS) ICD, which highlight the need for carrier-based refueling  and persistent ISR capabilities. The Joint Requirements Oversight Council (JROC) endorsed the UCLASS ICD in April 2011 and formally approved it on 9 Jun 11 via Joint Requirements Oversight Council Memorandum (JROCM) 087-11.  The NGAD FoS ICD was validated by the JROC on 18 August 2015 and formally approved by JROCM 087-15. The JROC's guidance delineated in the validated ICDs and subsequent JROCMs was to establish a requirement for a versatile platform that supports a myriad of organic Naval missions such as aerial refueling and ISR to support the CVW. The JROC validated the Capability Development Document for MQ-25 Carrier Based Unmanned Air System on 21 July 2017. After contract award in 2018, an opportunity to accelerate Initial Operational Capability (IOC) to 2024 was recognized, and the Navy decided to make the investments required to capture that opportunity by increasing the number of test carrier installs to four and funding System Demonstration Test Article (SDTA) production to start in FY20.

The Unmanned Carrier Aviation (UCA) Mission Control System (UMCS) program consists of the MQ-25 control station, designated the MD-5, and modifications to the C4I systems and CVN infrastructure required for MQ-25 vehicle and mission control.

This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION  because it includes projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirements prior to full-rate production decision.
                                 
                                     
                                         222.208
                                         718.942
                                         705.972
                                         705.972
                                    
                                     
                                         194.176
                                         518.942
                                         671.258
                                         671.258
                                    
                                     
                                         -28.032
                                         -200.000
                                         -34.714
                                         -34.714
                                    
                                     
                                         
                                             -200.000
                                        
                                         
                                             -0.311
                                             0.000
                                        
                                         
                                             -4.731
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -31.495
                                                     -31.495
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.219
                                                     -3.219
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -22.990
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $26.320 million to account for the availability of prior year execution balances.

The FY 2020 funding request was reduced due to MQ-25 contract savings.

Technical: Increase in test carriers from two to four in order to ensure sufficient underway testing to achieve the accelerated Initial Operational Capability (IOC) for the MQ-25 in FY24. 

Schedule: IOC accelerated to 2024.
                                
                                 
                                     
                                         3278
                                         MQ-25 Development
                                         P462
                                         
                                             75.863
                                             194.176
                                             483.915
                                             598.968
                                             598.968
                                             218.981
                                             191.099
                                             189.966
                                             119.885
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 4
                                                 3
                                                 3
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The MQ-25 program rapidly develops an unmanned capability to embark on CVNs as part of the Carrier Air Wing (CVW) to conduct aerial refueling  as a primary mission and provide Intelligence, Surveillance, Reconnaissance (ISR) capability as a secondary mission.  MQ-25 extends CVW mission effectiveness range, partially mitigates the current Carrier Strike Group (CSG) organic ISR shortfall and fills the future CVW-tanker gap, mitigating Strike Fighter shortfall and preserving F/A-18E/F Fatigue Life for its primary missions. As the first carrier-based, group 5 Unmanned Aircraft System (UAS), MQ-25 will pioneer the integration of manned and unmanned operations, demonstrate mature complex sea-based Command, Control, Communications, Computers, and Intelligence (C4I) UAS technologies, and pave the way for future multifaceted multi-mission UAS to pace emerging threats.  

MQ-25 requirements are aligned with the Unmanned Carrier Launched Airborne Surveillance and Strike (UCLASS) Initial Capabilities Document (ICD) and the Next Generation Air Dominance (NGAD) Family of Systems (FoS) ICD, which highlight the need for carrier-based refueling  and persistent ISR capabilities.  The Joint Requirements Oversight Council (JROC) endorsed the UCLASS ICD in April 2011 and formally approved it on 9 Jun 11 via Joint Requirements Oversight Council Memorandum (JROCM) 087-11.  The NGAD FoS ICD was validated by the JROC on 18 August 2015 and formally approved by JROCM 087-15. The JROC's guidance delineated in the validated ICDs and subsequent JROCMs was to establish a requirement for a versatile platform that supports a myriad of organic Naval missions such as aerial refueling and ISR to support the CSG. The JROC validated the Capability Development Document (CDD) for MQ-25 Carrier Based Unmanned Air System (CBUAS) on 21 July 2017. After contract award in 2018, an opportunity to accelerate Initial Operational Capability (IOC) to 2024 was recognized, and the Navy decided to make the investments required to capture that opportunity by increasing the number of test carrier installs to four and funding System Demonstration Test Article (SDTA) production to start in FY20.

MQ-25 will be designed to conduct aerial refueling and ISR missions.  MQ-25 will have the ability to refuel all carrier based fixed wing aircraft capable of aerial refueling and to pass sensor data to other aircraft, naval vessels, and ground forces.  Sensor data will be transmitted at appropriate classification levels, to exploitation nodes afloat and ashore (e.g. Distributed Common Ground System - Navy).  The MQ-25 system will be sustainable onboard an aircraft carrier, as well as ashore, and will be designed to minimize the logistics footprint of the current CVW.

MQ-25 will achieve these capabilities through the use of a carrier-suitable, semi-autonomous, unmanned Air Segment and the UCA Mission Control System (UMCS) that provides CVN infrastructure modifications and hardware to support MQ-25 operations aboard all NIMITZ class carriers (except CVN 68), all delivered and planned FORD class carriers, and operational shore sites. The Government will perform Lead Systems Integration (LSI), providing government-led system of systems integration for the MQ-25 Program. The program will coordinate across all segments and with external stakeholders to ensure program activities are synchronized.  MQ-25 will interface with existing ship and land-based command and control systems, including ISR Tasking, Collection, Processing, Exploitation, and Dissemination systems. 

The scope of the program includes, but is not limited to, system level requirements identification, allocation of requirements to segments and components, design, development, integration, fabrication, test, training, and support activities to provide the MQ-25 capabilities. To accomplish these capabilities, MQ-25 will transition (as required) technologies from other programs and adapt them into the carrier environment.  MQ-25 will deliver the necessary air vehicles, command, control, connectivity, shipboard and land-based launch and recovery control systems, associated support systems, interfaces, and upgrades to other Navy systems (as required) to meet the required capabilities.
                                             
                                                 
                                                     Air Segment Product Development
                                                     Air Segment Product Development efforts include, but are not limited to, design, development, integration, fabrication, test and training to deliver a carrier-suitable, semi-autonomous, unmanned vehicle capable of aerial refueling (give) and persistent Intelligence, Surveillance, and Reconnaissance (ISR) operations.
                                                     
                                                         
                                                             87.882
                                                             0
                                                             Down selected and completed the MQ-25 source selection activities, conducted acquisition Milestone, and awarded Air System contract.  Begin Air System contract activities.  Continue Air Segment system integration and interface development activities.
                                                        
                                                    
                                                     
                                                         
                                                             387.251
                                                             4
                                                             Continue to perform Air System Engineering and Manufacturing Development contract activities.  Continue Air Segment system integration and interface development activities and complete System Design Review. Begin design and fabrication of Air Vehicle subsystem and begin assembly of Air Vehicles.
                                                        
                                                         
                                                             484.728
                                                             3
                                                        
                                                         
                                                             484.728
                                                             3
                                                             Continue to perform Air Segment system integration and interface development activities. Continue design and fabrication of Air Vehicle subsystem and begin assembly of Air Vehicles. Complete three (3) Hardware in the Loop labs and one (1) Ironbird to stand up government and contractor System Integration Labs. Complete software qualifications, begin contractor testing, conduct Test Readiness Review, and complete test preparations for first flight in FY21. Exercise option for System Demonstration Test Articles (SDTA). Continue EMD Studies and Analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 due to procuring SDTA aircraft, conducting engineering analysis to support System Design Review, and initiating assembly of four Engineering Development Models (EDM) vehicles.
                                                    
                                                
                                                 
                                                     Control System & Connectivity (CS&C) Segment Product Development
                                                     CS&C Segment Product Development is a Government-led effort which includes, but is not limited to, the hardware, software, and networks needed to establish interfaces and upgrades to existing ship and land-based command and control systems. For FY19 and beyond, this effort is captured under PU 3279.
                                                     
                                                         
                                                             29.116
                                                             0
                                                             Perform Control System & Connectivity hardware/software development, integration and testing. Continue development and fabrication of Common Processing System/Common Display System-based control stations and hardware/software solutions required to enable data exchanges with shipboard and shore-based networks.  Continue development and hardware hosting of open architecture mission systems software applications and integration with air vehicle command and control software.  Continue integration among airborne, shipboard and terrestrial Automated Digital Network System hardware/software nodes.  Continue integration and testing among control stations with shipboard and shore-based networks and data links.  Conduct control station requirements verification/validation activities in Government integration lab facilities in order to meet program timelines required to support system-of-systems integration and flight test.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Carrier (CVN) Segment Product Development
                                                     CVN Segment Product Development is a Government-led effort which includes, but is not limited to, upgrades to existing CVN infrastructure to support accelerated delivery MQ-25 capabilities,  unique modifications to the Joint Precision Approach Landing System (JPALS) beyond the existing Program of Record (PoR), modifications to Aircraft Launch and Recovery Equipment (ALRE) to support specific MQ-25 capabilities, and integration with C4I systems. For FY19 and beyond, this effort is captured under PU 3279.
                                                     
                                                         
                                                             24.348
                                                             0
                                                             Begin developing software to support communication system integration with the MQ-25. Perform ship installations and upgrades to existing CVN infrastructure, especially critical CVN suitable technologies and mission essential equipment. Continue engineering efforts to develop and implement Ship Change Documents (SCDs), Ship Installation Drawings (SIDs), and Engineering Change Proposals (ECPs), and begin modifying CVNs for MQ-25 hardware and software during inflexible pier-side maintenance availability periods. Continue CVN ship integration activities and development/refinement of Concepts of Employment (CONEMPs) in accordance with NAVSEA, SPAWAR, PEO (CARRIERS), CNAF, and OPNAV processes. Continue to design and develop specific modifications to existing Program of Record (PoR) shipboard systems (i.e. Landing Systems, Information Distribution Systems and Aircraft Launch and Recovery Systems) needed to support the MQ-25 capability to include required hardware and software for shipboard test and integration activities. Continue development of Navy Modernization Program (NMP) supporting shipboard Configuration Management and Logistics.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Lead Systems Integration (LSI) Product Development
                                                     Lead Systems Integration (LSI) is a Government-led effort including, but not limited to, advanced development, architecture development, interface definition, integration, system level test and evaluation, science and technology investments, roadmap refinement, and coordination of all MQ-25 capabilities across system segments and stakeholders.
                                                     
                                                         
                                                             29.692
                                                             0
                                                             Complete MQ-25 concept refinement and Air System contract source selection activities. Continue Air Segment, Control System & Connectivity Segment, and Carrier Segment development, design, integration, interface and architecture refinement and modification activities. Continue fabrication and operation of system integration laboratories and test facilities in support of government-led development and test program activities, including implementation of open system architectures.
                                                        
                                                    
                                                     
                                                         
                                                             48.264
                                                             0
                                                             Continue to perform Air Segment and UCA Mission Control System (UMCS) development, design, integration, interface, cyber security risk management framework, architecture refinement and modification activities. Continue fabrication and operation of the Systems Test and Integration Lab (STIL) and test facilities in support of government-led development and test program activities, including implementation of open system architectures. Connect to air system contractor system integration laboratories and begin combined contractor and government integration activities. Conduct and support flight test activities at contractor facilities. Conduct and support laboratory tests in support of EMD aircraft systems.
                                                        
                                                         
                                                             54.648
                                                             0
                                                        
                                                         
                                                             54.648
                                                             0
                                                             Continue to perform Air Segment and UMCS development, design, and integration.  Continue Cyber Security efforts to achieve Authority to Operate (ATO) certifications for the System Test Integration Lab (STIL), the Lab Revitalization Program (LRP), and test facilities.  Continue operation of the STIL in support of government led hardware & software development and test activities.  Procure LRP infrastructure communications and telemetry hardware to support test activities.  Continue government and contractor STIL integration activities in support of software verification and validation. Conduct and support flight test activities at contractor facilities. Conduct and support laboratory tests in support of EMD aircraft systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         LSI Funding increase from FY19 to FY20 due to increased integration and test activities associated with incorporating Air Vehicle design into MQ-25 system of systems architecture. Additionally, the funding supports the connection to air system contractor system integration laboratories and continue combined contractor and government integration activities. FY20 funding supports the procurement of LRP infrastructure communications and telemetry hardware to support test activities.
                                                    
                                                
                                                 
                                                     Management
                                                     Efforts include program, engineering, test, and logistics management.
                                                     
                                                         
                                                             6.495
                                                             0
                                                             Perform oversight, coordination, and management of MQ-25 acquisition, system interface and integration activities. Oversee contract activities, including source selection for the Air System contract. Conduct logistics management tasks. Maintain security and program office environments.
                                                        
                                                    
                                                     
                                                         
                                                             6.538
                                                             0
                                                             Continue oversight, coordination, and management of MQ-25 acquisition, system interface and integration activities. Oversee contract activities, including execution of the Air System Engineering, Manufacturing and Development (EMD) contract. Conduct logistics management tasks. Maintain security and program office environments.
                                                        
                                                         
                                                             6.630
                                                             0
                                                        
                                                         
                                                             6.630
                                                             0
                                                             Continue oversight, coordination, and management of MQ-25 acquisition, system interface and integration activities. Oversee contract activities, including execution of the Air System Engineering, Manufacturing and Development (EMD) contract. Conduct logistics management tasks. Maintain security and program office environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Provide Government Integrated testing and evaluation, Performance Based Specifications (PBS) compliance verification, support equipment evaluations/assessments, instrumentation development/support, and Integrated Test support.
                                                     
                                                         
                                                             14.092
                                                             0
                                                             Continue to support development and implementation of test facilities, range, and lab test requirements. Support updates to the Test and Evaluation Master Plan (TEMP) development, support engineering events, and program management activities. Support developmental test for Control System & Connectivity and Carrier segments. Support Air Segment source selection activities. Support the accelerated stand-up of the Government Systems test & Integration Lab (STIL) in support of the FY2018 EMD contract award.
                                                        
                                                    
                                                     
                                                         
                                                             38.743
                                                             0
                                                             Continue to support development and implementation of test facilities, range, and lab test requirements. Support updates to the Test and Evaluation Master Plan (TEMP), support engineering events, and program management activities. Support surrogate test activities for landing systems demonstrations.  Support activities in Modeling and Simulation development to include validation and verification. Continue support of the Government Systems Test & Integration Lab (STIL) and continue stand up of the integrated test facilities in support of the Engineering & Manufacturing Development (EMD) contract, to include test facility installation, integration, and accreditation activities.
                                                        
                                                         
                                                             49.403
                                                             0
                                                        
                                                         
                                                             49.403
                                                             0
                                                             Continue to support development and implementation of test facilities, range, and lab test requirements. Support updates to the Test and Evaluation Master Plan (TEMP), support engineering events, and program management activities. Support surrogate test activities for landing systems demonstrations.  Support activities in Modeling and Simulation development to include validation and verification. Continue support of the Government Systems Test & Integration Lab (STIL) and continue stand up of the integrated test facilities in support of the Engineering & Manufacturing Development (EMD) contract, to include test facility installation, integration, procurement of support equipment and accreditation activities. Provide government engineering to support contractor testing in preparation of first flight in FY21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Test and Evaluation funding increase from FY19 to FY20 supports the procurement and outfitting of mission and support equipment associated with the integrated test facilities and additional government engineering to support contractor testing in preparation of first flight in FY21.
                                                    
                                                
                                                 
                                                     Support
                                                     Efforts include studies, analyses, and training development support.
                                                     
                                                         
                                                             2.551
                                                             0
                                                             Continue logistics supportability studies and analyses, modeling and simulation, and support of Manned Flight Simulation efforts. Increase development efforts of training tools for the Fleet, and development of manpower and training assessments, to support EMD contract award and timeline.
                                                        
                                                    
                                                     
                                                         
                                                             3.119
                                                             0
                                                             Continue to perform logistics supportability studies and analyses, modeling and simulation efforts. Continue development efforts of training tools for the Fleet, and development of manpower and training assessments, to support EMD contract award and timeline.
                                                        
                                                         
                                                             3.559
                                                             0
                                                        
                                                         
                                                             3.559
                                                             0
                                                             Continue to perform logistics supportability studies and analyses, modeling and simulation efforts. Continue development efforts of training tools for the Fleet, and development of manpower and training assessments, to support EMD contract and timeline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 due to prototype Mission System Trainer development at the Systems Integration Lab.
                                                    
                                                
                                            
                                             
                                                 
                                                     4269/0204112N
                                                     UMCS- UNMAN CARRIER AVIATION (UCA) MISSION CNTRL STN
                                                     
                                                         0.000
                                                         18.019
                                                         32.668
                                                         32.668
                                                         60.431
                                                         67.000
                                                         72.948
                                                         83.329
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     0449/0305205N
                                                     MQ-25
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         53.435
                                                         725.904
                                                         680.718
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Based on the Government's acquisition strategy approved in April 2017, the MQ-25 program is an evolution from the previous Unmanned Carrier-Launched Airborne Surveillance and Strike (UCLASS) program and is an Acquisition Category (ACAT) IB program managed by Program Executive Office, Unmanned Aviation & Strike Weapons (PEO(U&W)), PMA-268 Unmanned Carrier Aviation (UCA) Program Office.  Pursuant to 10 U.S.C. 2430(d)(1), the Milestone Decision Authority (MDA) is ASN(RDA).

The MQ-25 system will enhance carrier (CVN) capability and versatility for the Joint Forces Commander through the integration of a persistent, sea-based, multi-mission aerial refueling and reconnaissance Unmanned Aircraft System (UAS) into the Carrier Air Wing (CVW).  MQ-25 is comprised of an Air Segment (AS) and the UCA Mission Control System (UMCS).  These architectural segments will be managed by the PMA-268 Government Lead Systems Integrator (LSI) that provides system-of-systems integration and is also responsible for managing enterprise-level UCA architecture and associated interfaces. 

MQ-25 will use an evolutionary acquisition strategy to develop, fly, deploy, and evolve an Initial Operational Capability system for fleet integration.  This MQ-25 acquisition strategy will support the development of the MQ-25 AS, supporting control and connectivity systems, and CVN modifications required for entry into Engineering & Manufacturing Development (EMD) in 2018 with an objective IOC of 2024.  

MQ-25 awarded a fixed price incentive, firm target (FPIF) contract for the AS EMD contract to Boeing in Aug 2018.
                                             Meet Navy operational requirements as defined in requirements documents.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Control System and Connectivity (CS&C)
Navy Systems Management Activity (NSMA)
Common Display System (CDS)
Common Processing System (CPS)
Lead Systems Integration (LSI)
Engineering and Manufacturing Development (EMD)
Integrated Digital Environment (IDE)

Air Segment - Increase due to procuring SDTA aircraft, conducting engineering analysis to support System Design Review, and initiating assembly of four EDM vehicles.

LSI-Systems Engineering - Funding increase from FY19 to FY20 due to increased integration and test activities associated with incorporating Air Vehicle design into MQ-25 system of systems architecture. Connect to air system contractor system integration laboratories and continue combined contractor and government integration activities. Procure LRP infrastructure communications and telemetry hardware to support test activities.
                                                     
                                                         
                                                             Air Segment - Primary Hardware Development
                                                             C
                                                             FPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     82.893
                                                                     2018-08
                                                                
                                                                 
                                                                     347.000
                                                                     2018-10
                                                                
                                                                 
                                                                     375.400
                                                                
                                                                 
                                                                     375.400
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 805.293
                                                                 805.300
                                                            
                                                        
                                                         
                                                             Air Segment - Primary Hardware SDTA
                                                             C
                                                             FPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     63.500
                                                                
                                                                 
                                                                     63.500
                                                                     2019-10
                                                                
                                                                 21.200
                                                                 84.700
                                                                 84.700
                                                            
                                                        
                                                         
                                                             Air Segment - Primary Hardware ESA
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.000
                                                                     2018-10
                                                                
                                                                 
                                                                     20.000
                                                                
                                                                 
                                                                     20.000
                                                                     2019-10
                                                                
                                                                 40.000
                                                                 80.000
                                                                 80.000
                                                            
                                                        
                                                         
                                                             Air Segment - Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     4.422
                                                                     2017-11
                                                                
                                                                 
                                                                     17.673
                                                                     2018-11
                                                                
                                                                 
                                                                     23.238
                                                                
                                                                 
                                                                     23.238
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Air Segment - Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.324
                                                                     2017-11
                                                                
                                                                 
                                                                     1.330
                                                                     2018-11
                                                                
                                                                 
                                                                     1.337
                                                                
                                                                 
                                                                     1.337
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Air Segment - Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.243
                                                                     2018-03
                                                                
                                                                 
                                                                     1.248
                                                                     2019-03
                                                                
                                                                 
                                                                     1.253
                                                                
                                                                 
                                                                     1.253
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CS&C Segment
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 14.605
                                                                 
                                                                     9.052
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.657
                                                            
                                                        
                                                         
                                                             CS&C Segment
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.696
                                                                 
                                                                     4.649
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.345
                                                            
                                                        
                                                         
                                                             CS&C Segment
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.655
                                                                 
                                                                     0.388
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.043
                                                            
                                                        
                                                         
                                                             CS&C Segment
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 6.180
                                                                 
                                                                     4.282
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.462
                                                            
                                                        
                                                         
                                                             CS&C Segment (Comms, Intel, Network)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.459
                                                                 
                                                                     4.049
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.508
                                                            
                                                        
                                                         
                                                             CS&C Segment (CPS/CDS)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.200
                                                                 
                                                                     6.696
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.896
                                                            
                                                        
                                                         
                                                             Carrier Segment (Ship Integration)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.319
                                                                 
                                                                     0.648
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.967
                                                            
                                                        
                                                         
                                                             Carrier Segment (Ship Integration)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 14.685
                                                                 
                                                                     17.740
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 32.425
                                                            
                                                        
                                                         
                                                             Carrier Segment (Ship Integration)
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 1.386
                                                                 
                                                                     2.177
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.563
                                                            
                                                        
                                                         
                                                             Carrier Segment
                                                             SS
                                                             FFP
                                                             Rockwell Collins
                                                             Cedar Rapids, IA
                                                             
                                                                 0.000
                                                                 
                                                                     1.970
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.970
                                                            
                                                        
                                                         
                                                             Carrier Segment
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 2.144
                                                                 
                                                                     1.813
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.957
                                                            
                                                        
                                                         
                                                             LSI - Advanced Development (Primary Hardware Development)
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.151
                                                                 
                                                                     0.183
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.334
                                                            
                                                        
                                                         
                                                             LSI - Advanced Development (Primary Hardware Development)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.509
                                                                 
                                                                     0.189
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.698
                                                            
                                                        
                                                         
                                                             LSI - Advanced Development (Primary Hardware Development)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.240
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.240
                                                            
                                                        
                                                         
                                                             LSI - Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.888
                                                                 
                                                                     2.046
                                                                     2017-12
                                                                
                                                                 
                                                                     5.918
                                                                     2018-12
                                                                
                                                                 
                                                                     5.548
                                                                
                                                                 
                                                                     5.548
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LSI - Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 9.301
                                                                 
                                                                     20.577
                                                                     2017-12
                                                                
                                                                 
                                                                     34.666
                                                                     2018-12
                                                                
                                                                 
                                                                     41.391
                                                                
                                                                 
                                                                     41.391
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                             The Unmanned Carrier Aviation (UCA) Mission Control System (UMCS) program builds, integrates, and installs control systems required to operate the MQ-25. The UMCS program includes what was previously identified as the Control System & Connectivity (CS&C) and Carrier Vessel, Nuclear (CVN) Segments previously captured under the MQ-25 Development PU 3278.

UMCS builds the following hardware: Mission Control Station (MCS), the Video Management System (VidMS), the ARC-210 Radio Communication System (RCS), and the Mobile User Objective System (MUOS) RCS (MRCS). The MCS has a ship and shore variant designated the MD-5A and MD-5B, respectively. The MD-5 consists of the following subsystems: Common Display System (CDS), Common Processing System (CPS), Network Processing Group (NPG), Integrated Communication System (ICS), and the Stingray Operating Software Suite (SOSS). MD-5A and B use the same common components with slight differences in the ICS, SOSS, and networking equipment. The VidMS provides MQ-25 operators the required video situational awareness of the unmanned carrier environment. The ARC-210 RCS provides narrow band Line of Sight (LOS) command and control (C2) transmissions with the MQ-25 while the MRCS provides narrow band Beyond Line of Sight (BLOS) C2 transmissions with the MQ-25 using the MUOS satellite system.

UMCS integrates with the MQ-25 air system, local networks, voice networks, C2 networks, tactical networks, intelligence systems, and launch and recovery systems.

UMCS performs CVN infrastructure modifications and installs the hardware mentioned above in support of MQ-25 operations aboard all NIMITZ class carriers (except CVN 68), all delivered and planned FORD class carriers, and the operational shore sites. All CVN installation and integration activities are planned and executed using the Ship Change Document (SCD) process. Installation and integration activities at the operational shore site are planned and executed via a method similar to the SCD process tailored to shore facilities.

CVN installations are regulated by Naval Sea Systems Command (NAVSEA) processes/guidelines that delineate strict schedules and deadlines for documentation, drawings, and hardware availability to support carrier modifications and by the CVN availability schedule (revised at least twice per year) which identifies pre-planned maintenance periods for all NIMITZ and FORD Class CVNs. Changes to the NAVSEA owned CVN availability schedule could, in turn, drive changes to the UMCS installation schedule.

The CVN modification and hardware installation process can be divided into four phases. Phase 1 is characterized by the development of technical data packages (TDPs), general and specific CVN hull number guidance documents, and the SCDs to be installed and begin approximately three years, or more, before the start of the CVN maintenance period. Phase 2 is characterized by the performance of a hull specific Ship Check, development of the SIDs for a specific CVN installation, and the purchase of the MD-5 subsystems, the VidMS, and the LOS/BLOS subsystems and begins two years before the start of the CVN maintenance period. Phase 3 is characterized by the approval of the SIDs, development of installation schedules, completion of cybersecurity/logistics documentation, and the integration and testing of the MD-5 and associated subsystems and begins approximately one year prior to the start of the CVN maintenance period. Phase 4 is characterized by the modification of the CVN infrastructure, installation of the MD-5 and associated subsystems, and completion of the system operational verification testing (SOVT) and begins as early as the beginning of the CVN maintenance period with the duration dependent the maintenance period and the number of SCDs being installed. Due to the size and complexity of UMCS modifications required to prepare the CVN, a scheduled maintenance period of at least six months is required.
                                             
                                                 
                                                     Unmanned Carrier Aviation (UCA) Mission Control System
                                                     The UMCS program is a Government-led effort which includes, but is not limited to, development, integration, installation, and testing of the UMCS hardware and software, upgrades to existing CVN infrastructure to support accelerated delivery of MQ-25 capabilities, unique modifications to the Joint Precision Approach Landing System (JPALS) and the Aircraft Launch and Recovery Equipment (ALRE) to support specific MQ-25 capabilities, and integration with C4I systems.
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                                                             Complete the software development modification of one (1) transmit waveform for MQ-25 line of sight (LOS) communications and enable the internet protocol (IP) port for both variants of the Generation 5 (Gen 5) ARC-210 radio. Begin development to enable the IP port on the Gen 6 ARC-210 radio. Perform system integration and laboratory testing on the ARC-210 radios. Continue development of two engineering change proposals (ECPs) with Joint Precision Approach Landing System (JPALS). Complete hardware procurements, finish Ship Installation Drawings (SIDs), prepare and stage material, and begin the installation of multiple Ship Change Documents (SCDs) on two (2) CVNs. Procure the MD-5A Control Station for one (1) CVN and begin procurement of subsystems for one (1) CVN. Develop and integrate the various software components of the SOSS (Stingray Operating Software Suite) and deliver two software configurations to the MQ-25A contractor. Conduct environmental, shock, and vibration testing on the Video Management System and other Unmanned Carrier Aviation (UCA) Mission Control System (UMCS) sub-systems. Perform antenna location and frequency analysis for two (2) CVNs. Begin developing the interface requirements, drawings, and associated technical documentation required to support the creation of the Equipment and Mobile User Objective System (MUOS) SCDs in support of an FY20/21 installation. Prepare for and conduct integration testing with operationally representative communication and network systems, including C4I, to assess UMCS performance and enable CVN installation. Update all SCDs and Technical Data Packages (TDPs) based on installation redlines, technology refresh, obsolescence, and engineering changes. Conduct integration testing to assess UMCS performance with operationally representative communication and network systems. Continue development efforts on Aircraft Launch and Recovery Equipment (ALRE) systems which will interface with JPALS to issue commands to the MQ-25A, and display status messages to the Landing Signal Officer (LSO) in order to recover the MQ-25A. These systems will be required for installation on the three (3) test ships in FY21 and FY22. Continue engineering efforts to develop and implement SCDs, SIDs, and ECPs. Continue CVN and Carrier Air Wing (CVW) integration activities and development/refinement of Concepts of Employment (CONEMPs) in accordance with NAVSEA, SPAWAR, PEO (CARRIERS), CNAF, and OPNAV processes. Continue development of Navy Modernization Program (NMP) supporting shipboard Configuration Management and Logistics.
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                                                             Continue MQ-25 unique ARC-210 GEN 6 software modifications and complete GEN 5 radio certification.  Continue developing installation guidance documentation, Ship Change Documents (SCDs), and Ship Installation Drawings (SIDs) for the four (4) test ships.  Complete the installation of multiple SCDs on one CVN while continuing installation of multiple SCDs on another CVN.  Complete planning, SIDs development, and material procurement to support one CVN installation.  Continue designing the Mobile User Objective System (MUOS) Radio Communication System (MRCS) and begin developing the technical data package, guidance documents, and SCD for future CVN installations.  Update all SCDs and technical data based on installation redlines, technology refresh, obsolescence, and engineering changes.  Procure and integrate components of the MD-5 Control Station for the labs and at least two CVNs.  Continue the development and integration of UMCS software components and deliver one formal configuration to the MQ-25 contractor.  Develop MQ-25 unique engineering changes to the SPAWAR C4I systems.  Prepare for and conduct integration testing with operationally representative communication and network systems, including C4I, to assess UMCS performance and enable CVN installation.  Continue development of two engineering change proposals (ECPs) with Joint Precision Approach Landing System (JPALS).  Continue developing Aircraft Launch and Recovery Equipment (ALRE) modifications to provide Situational Awareness data for MQ-25 operators aboard the CVN and to integrate with JPALS and display MQ-25 status messages to safely recover the MQ-25. Installation of the ALRE modifications will be required on the four test ships from FY20 through FY23. Continue CVN and Carrier Air Wing (CVW) integration activities and development/refinement of Concepts of Employment (CONEMPs) in accordance with NAVSEA, SPAWAR, PEO (CARRIERS), CNAF, and OPNAV processes.  Continue development of Navy Modernization Program (NMP) supporting shipboard Configuration Management and Logistics.
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                                                         Increase in funding from FY19 to FY20 due to the increase in test carriers from two to four in order to provide sufficient at-sea testing to achieve the accelerated Initial Operational Capability (IOC) for the MQ-25 in FY24 and to continue development of the UMCS software, which includes two major builds and integration of software from the MQ-25 contractor.
                                                    
                                                
                                            
                                             The UMCS Program will act as a Government LSI and will modify existing systems via the affected system's Engineering Change Proposal and configuration management processes. These integration tasks include successful demonstration of integration with the CVN landing system, integration of control system, and integration with the Tasking, Collecting, Processing, Exploitation, Dissemination interfaces to include successful transmission of mission system data. The Government will develop and award contracts as required to support program activities. The Government's acquisition strategy was approved in July 2017.
                                             Meet Navy operational requirements as defined in requirements documents.
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                                 Prior to FY 2019, funding for Joint Air-to-Ground Missile (JAGM) was aligned to PE 0605450N.
                                 The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats. JAGM will
additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments. The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems. JAGM is an Army-led joint program that addresses
rotary wing, fixed wing, and unmanned aerial vehicle requirements. The Department of Navy threshold platform is the AH-1Z. The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.

The JAGM program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment. IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter. IFC solutions that push engagement distances beyond the launch platform's radar horizon and allow the United States Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under system development and demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         0.000
                                         6.759
                                         0.196
                                         0.196
                                    
                                     
                                         0.000
                                         16.559
                                         18.393
                                         18.393
                                    
                                     
                                         0.000
                                         9.800
                                         18.197
                                         18.197
                                    
                                     
                                         
                                             9.800
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     18.200
                                                     18.200
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.003
                                                     -0.003
                                                
                                            
                                        
                                    
                                     Financial: Increase of $18.200M in FY 2020 over FY 2019 President's Budget reflects increased efforts of the JAGM program commensurate with the Milestone C approval achieved in 3rd Qtr. FY 2018.
Technical: Not applicable.
Schedule: FRP Decision changed from 4th QTR 2019 to 3rd QTR 2020
AH-1Z Integration changed from 3rd QTR 2018 to 4th QTY 2021
Development testing changed from 3rd QTR 2019 to 1st QTR 2020
Added Software Development Testing/Integration Testing: Modeling & Simulation
Added Test and Evaluation: Software Development Testing/Integration Testing: DT/IT Software
Development testing
Operational Testing: OT changed from 3rd QTR 2019 to 1st QTR 2020
SIL Testing changed from 3rd QTR 2018 to 2nd QTR 2021
Contract Awards: LRIP 1 (Army Only) from 3rd to 4th QTR 2018
Contract Awards: LRIP 2 (WPN) from 3rd to 4th QTR 2018
Contract Awards: LRIP 3 (WPN) from 2nd to 4th QTR 2019
Contract Awards: FRP (WPN) from 1st to 4th QTR 2020
DT/IT Test Asset changed from 2nd to 3rd QTR 2018
Deliveries: LRIP 1 (Army Only) Changed start from 4th QTR 2018 to 1st QTR 2019  
Deliveries: LRIP 2 (WPN) changed from 3rd QTR 2019 to 1st QTR 2020 
Deliveries: LRIP 3 (WPN) changed from 3rd QTR 2021 to 1st QTR 2022 
FRP (WPN) changed from 3rd QTR 2022 to 1st QTR 2023
                                
                                 
                                     
                                         2211
                                         Joint Air-to-Ground Missile
                                         P355
                                         
                                             0.000
                                             0.000
                                             6.759
                                             18.393
                                             18.393
                                             12.713
                                             0.220
                                             0.224
                                             0.228
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior to FY 2019, funding for Joint Air-to-Ground Missile (JAGM) was aligned to PE 0605450N.
                                             The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats. JAGM will
additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments. The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems. Later increments of JAGM will be fixed wing compatible.
JAGM is an Army-led joint program that addresses rotary wing, fixed wing and unmanned aerial vehicle requirements. The Department of Navy threshold platform is the AH-1Z. The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.
                                             
                                                 
                                                     JAGM Engineering and Manufacturing Development (EMD) Phase
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2018 plans are reflected in PE 0605450N.
                                                        
                                                    
                                                     
                                                         
                                                             6.759
                                                             0
                                                             FY 2019 plans include continued execution of EMD phase and AH-1Z integration activities, including continued
airworthiness certification, software development, fixed wing studies & analysis, Developmental Testing (DT), Integration Testing (IT) and Operational Testing (OT). AH-1Z software development and test efforts will continue in support of fleet software release planned for the FY 2020 Initial Operational Capability (IOC).
                                                        
                                                         
                                                             18.393
                                                             0
                                                        
                                                         
                                                             18.393
                                                             0
                                                             FY 2020 plans include the continued execution of JAGM integration on the USMC AH-1Z platform. Efforts include software development and platform integration, continued modeling and simulation, continued software testing, and completion of required training, documentation, support equipment updates, Developmental Testing (DT), and Integration Testing (IT). Additional efforts include Operational Testing (OT) in support of the Full Rate Production Decision (FRPD) and IOC on the AH-1Z.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $11.634M from FY 2019 to FY 2020 is due to the phasing of the integration of AH-1Z software integration, the phasing of Integration Testing, and the Operational Testing planned to occur in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E ARMY, 0605450A
                                                     JAG
                                                     
                                                         28.539
                                                         11.327
                                                         9.500
                                                         9.500
                                                         8.900
                                                         2.163
                                                         2.314
                                                         3.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MPA, ARMY, C70302
                                                     JAGM
                                                     
                                                         178.432
                                                         276.462
                                                         233.353
                                                         233.353
                                                         213.608
                                                         220.900
                                                         213.611
                                                         208.833
                                                         0.000
                                                         1671.948
                                                    
                                                
                                                 
                                                     WPN, NAVY, 2248
                                                     JAGM
                                                     
                                                         3.789
                                                         24.109
                                                         90.966
                                                         0.000
                                                         90.966
                                                         49.431
                                                         50.418
                                                         76.246
                                                         77.770
                                                         1204.238
                                                         1598.889
                                                    
                                                
                                                 
                                                     RDT&E NAVY, 0605450N
                                                     JAGM
                                                     
                                                         14.457
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         233.737
                                                    
                                                
                                            
                                             The Joint Air-to-Ground Missile (JAGM) system is an ACAT-1C Joint Army/Navy Major Defense Acquisition Program (MDAP) with the Army designated as lead service. Milestone B was achieved in July 2015 with Milestone C achieved June 2018. The Engineering, Manufacturing and Development contract was a full and open competition and was awarded July 2015. The vendor, Lockheed Martin, is responsible for the production of a technically mature and fully producible JAGM Guidance Section (GS) as well as the integration of the GS with the current HELLFIRE-R missile warhead and motor section for Increment 1 capability. The Army is responsible for the development and production of the JAGM missile and integration on the AH-64 Apache. The Navy is responsible for integration of the JAGM on the United States Marine Corps AH-1Z with an Initial Operational Capability (IOC) in FY 2020.
                                             Milestone C in FY 2018; IOC in FY 2020.
                                        
                                         
                                             1) Program acquisition milestones (minus unique Initial Operating Capability) and production milestones are joint program milestones for both Army and Navy.
                                             
                                                 
                                                     Product Development
                                                     Funding for FY 2018 is reflected in PE 0605450N.

Systems Engineering, Aircraft Integration, and Contractor Integration & Test lines increase in FY 2020 to support the AH-1Z software integration schedule and required testing support to the program IOC.

 
Integration & Test - Funding in this line includes integration & test support, modeling & simulation and telemetry kits.
Contractor Integration & Test - Funding supports execution of Platform Integration and DT/IT Testing
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.901
                                                                     2018-11
                                                                
                                                                 
                                                                     1.127
                                                                
                                                                 
                                                                     1.127
                                                                     2019-11
                                                                
                                                                 2.704
                                                                 4.732
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.459
                                                                     2018-11
                                                                
                                                                 
                                                                     0.744
                                                                
                                                                 
                                                                     0.744
                                                                     2019-11
                                                                
                                                                 1.299
                                                                 2.502
                                                            
                                                        
                                                         
                                                             Aircraft Integration (AH-1Z)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.372
                                                                     2018-11
                                                                
                                                                 
                                                                     1.011
                                                                
                                                                 
                                                                     1.011
                                                                     2019-11
                                                                
                                                                 0.524
                                                                 1.907
                                                            
                                                        
                                                         
                                                             Aircraft Integration (AH-1Z)
                                                             Various
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.114
                                                                     2018-11
                                                                
                                                                 
                                                                     0.793
                                                                
                                                                 
                                                                     0.793
                                                                     2019-11
                                                                
                                                                 5.532
                                                                 7.439
                                                            
                                                        
                                                         
                                                             Integration & Test
                                                             Various
                                                             JAMS
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.271
                                                                     2019-01
                                                                
                                                                 
                                                                     3.106
                                                                
                                                                 
                                                                     3.106
                                                                     2019-11
                                                                
                                                                 1.716
                                                                 5.093
                                                            
                                                        
                                                         
                                                             Contractor Integration & Test
                                                             C
                                                             FFP
                                                             Lockheed Martin
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.845
                                                                
                                                                 
                                                                     0.845
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.845
                                                                 0.845
                                                            
                                                        
                                                         
                                                             Studies and Analysis
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.200
                                                                 0.200
                                                            
                                                        
                                                         
                                                             Prior year cost Prod Dev no
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.163
                                                                     2018-11
                                                                
                                                                 
                                                                     0.356
                                                                
                                                                 
                                                                     0.356
                                                                     2019-11
                                                                
                                                                 0.278
                                                                 0.797
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.076
                                                                     2018-11
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-11
                                                                
                                                                 0.153
                                                                 0.684
                                                            
                                                        
                                                         
                                                             Prior year Support cost no
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test & Evaluation increase in FY 2020 to reflect the planned Integration Testing (IT) and Operational Testing (OT) events in support of the program IOC.
                                                     
                                                         
                                                             Test & Evaluation
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.341
                                                                     2018-11
                                                                
                                                                 
                                                                     5.467
                                                                
                                                                 
                                                                     5.467
                                                                     2019-11
                                                                
                                                                 1.958
                                                                 7.766
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             Various
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.456
                                                                
                                                                 
                                                                     0.456
                                                                     2019-11
                                                                
                                                                 0.127
                                                                 0.583
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             Various
                                                             USMC
                                                             MCAS Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.638
                                                                     2019-03
                                                                
                                                                 
                                                                     2.613
                                                                
                                                                 
                                                                     2.613
                                                                     2019-11
                                                                
                                                                 0.375
                                                                 4.626
                                                            
                                                        
                                                         
                                                             Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.132
                                                                     2018-11
                                                                
                                                                 
                                                                     0.276
                                                                
                                                                 
                                                                     0.276
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.408
                                                            
                                                        
                                                         
                                                             Prior year T&E cost no
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contr Eng Supt - ETS (NONFFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.936
                                                                     2019-02
                                                                
                                                                 
                                                                     0.683
                                                                
                                                                 
                                                                     0.683
                                                                     2020-02
                                                                
                                                                 0.808
                                                                 2.427
                                                            
                                                        
                                                         
                                                             Management Services
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.296
                                                                     2018-11
                                                                
                                                                 
                                                                     0.383
                                                                
                                                                 
                                                                     0.383
                                                                     2019-11
                                                                
                                                                 0.592
                                                                 1.271
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2018-10
                                                                
                                                                 
                                                                     0.078
                                                                
                                                                 
                                                                     0.078
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mngt Svcs cost no
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605450M_2211_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     JAGM
                                                     
                                                         
                                                             Acquisition Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: IOC
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: FRP Decision
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: AH-1Z Integration: AH-1Z Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Software Development Testing/Integration Testing: DT Assist
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Software Development Testing/Integration Testing: DT/IT Software 8.2.2 Development testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Software Development Testing/Integration Testing: Modeling & Simulation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Software Development Testing/Integration Testing: DT/IT Software Development testing  8.2.3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: OT
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: OT Reporting
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Software Integration Lab Testing: SIL Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: LRIP 1  (Army Only)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: LRIP 2 (WPN)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: LRIP 3 (WPN)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: FRP (WPN)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: DT/IT Test Asset
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: OT Test Asset
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 1  (Army Only)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 2 (WPN)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LRIP 3 (WPN)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: FRP (WPN)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             9.800
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.800
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Joint Air to Ground Missile Fixed Wing (JAGM-F) is being developed as a modification to the rotary wing JAGM variant, and includes modifications necessary to be compatible with DoN and USAF fixed wing aircraft. The Department of the Navy (DoN) and United States Air Force (USAF) integration and test activities will inform the DoNs acquisition approach for JAGM as a potential successor to the aging MAVERICK program.   The JAGM dual-mode seeker capabilities are common with the rotary wing JAGM variant and provide similar capabilities.  DoN platforms of interest include AV-8B, F/A-18C/D, F/A-18 E/F/G, and Joint Strike Fighter (JSF).
                                             
                                                 
                                                     Marine Corps Joint Air-to-Ground Missile for Fixed Wing Aircraft
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         9.800
                                                         JAGM F activities will include initial design trades and changes and associated integration activities required to utilize the rotary wing JAGM on fixed wing platforms.  Efforts will include incorporation of mechanical and electrical design changes to the weapon required to support employment on fixed wing aircraft and launchers, procurement of initial test hardware, preliminary airworthiness analysis and associated activities, and initial testing activities on DoN Aircraft.
                                                    
                                                
                                            
                                             JAGM-F development, design, and platform integration efforts in FY 2019.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Systems Engineering, software development, and fixed wing analysis in support of the Department of the Navy's fixed wing aircraft to include AV-8B, F/A-18 C/D, F/A-18 E/F/G, and JSF-B. Hardware procurements will include Instrumented Measurement Vehicles (IMV) and JAGM-F assets to support airworthiness and early developmental testing.
                                                     
                                                         
                                                             Primary Hardware Development/Software
                                                             TBD
                                                             Lockheed Martin
                                                             Orlando, Fla
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.300
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.300
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             TBD
                                                             CoAspire
                                                             Fairfax, Va
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
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                                 Starting in FY 2019, funding for Joint Air-to-Ground Missile (JAGM) was realigned to PE 0605450M.
                                 The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats.  JAGM will additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments.  The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems.  JAGM is an Army-led joint program that addresses rotary wing, fixed wing, and unmanned aerial vehicle requirements.  The Department of Navy threshold platform is the AH-1Z.  The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher. 

The JAGM program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allow the United States Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more and more scenarios require compressed and coordinated fire control timelines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under system development and demonstration because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
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                                             Starting in FY 2019, funding for Joint Air-to-Ground Missile (JAGM) was realigned to PE 0605450M.
                                             The Joint Air-to-Ground Missile (JAGM) is an air-launched missile system that will utilize dual-mode seeker technology providing advanced line-of-sight and beyond-line-of-sight capabilities, including precision point and fire-and-forget seeker targeting and increased lethality against soft, hardened, moving, stationary, land, maritime threats.  JAGM will additionally provide robust capability in adverse weather, day or night and in obscured/countermeasure environments.  The JAGM Increment 1 system will replace aviation-launched; tube-launched, optically-tracked, wire-guided (TOW), and Helicopter Launched Fire-&-Forget Missile (HELLFIRE) Systems.  Later increments of JAGM will be fixed wing compatible.  JAGM is an Army-led joint program that addresses rotary wing, fixed wing and unmanned aerial vehicle requirements.  The Department of Navy threshold platform is the AH-1Z.  The JAGM system includes missile, trainers, containers, support equipment and software modifications to the M-299 launcher.
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                                                             FY 2018 plans include continued execution of EMD phase and AH-1Z integration activities, including continued airworthiness certification, software development, fixed wing studies & analysis, Developmental Testing (DT), Integration Testing (IT),and a planned DT assist period to support Milestone C.  AH-1Z software development and test efforts will continue in support of fleet software release planned for the FY 2020 Initial Operational Capability (IOC).
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                                             The Joint Air-to-Ground Missile (JAGM) system is an ACAT-1C Joint Army/Navy Major Defense Acquisition Program (MDAP) with the Army designated as lead service. Milestone B was achieved in July 2015 with Milestone C achieved June 2018. The Engineering, Manufacturing and Development contract was a full and open competition and was awarded July 2015. The vendor, Lockheed Martin, is responsible for the production of a technically mature and fully producible JAGM Guidance Section (GS) as well as the integration of the GS with the current HELLFIRE-R missile warhead and motor section for Increment 1 capability. The Army is responsible for the development and production of the JAGM missile and integration on the AH-64 Apache. The Navy is responsible for integration of the JAGM on the United States Marine Corps AH-1Z with an Initial Operational Capability (IOC) in FY 2020.
                                             Milestone C in FY 2018; IOC in FY 2020
                                        
                                         
                                             1) Program acquisition milestones (minus unique Initial Operating Capability) and production milestones are joint program milestones for both Army and Navy.
                                             
                                                 
                                                     Product Development
                                                     Contractor Aircraft Integration (AH-1Z) - Funding in this line includes software support associated with the integration of JAGM on the AH-1Z.
Integration & Test - Funding in this line includes integration & test support, modeling & simulation and telemetry kits.
Contractor Integration & Test - Funding in this line includes hardware and support associated with the Engineering and Manufacturing Development (EMD) contract.
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                                 The P-8A Multi-mission Maritime Aircraft (MMA) will replace the aging P-3 aircraft.  The P-8A program was initiated in response to the Joint Requirements Oversight Council (JROC) validated Mission Needs Statement, "Broad Area Maritime and Littoral Armed Intelligence, Surveillance and Reconnaissance" and the requirements for the program are defined in the P-8A Capability Production Document #791-88-09, validated and approved on 22 June 2009.  A successful Critical Design Review was completed in June 2007.  In August 2007 the Design Readiness Review was conducted and resulted in approval to obligate funding for the fabrication of the Stage II flight test aircraft.  The first flight of P-8A occurred on 25 Apr 2009.  Milestone C was successfully completed on 11 August 2010. The program completed Initial Operational Test and Evaluation (IOT&E) in March 2013 and achieved Initial Operational Capability (IOC) in November 2013.  The Acquisition Decision Memorandum approved entry into Full Rate Production on January 3, 2014.

The primary objectives of Systems Development and Demonstration (SDD) are to perform the system detailed design, develop and produce Systems Integration Labs, develop and build ground and flight test articles, and conduct ground and flight tests to successfully achieve program milestones. Ground testing includes the conduct of static testing, fatigue testing and Live Fire Test and Evaluation.  Six flight test aircraft have been built during SDD (PU 2696).  These test aircraft are grouped into two stages based on which phase of the test program the aircraft will support.  SDD Stage I flight test aircraft (FY06/Qty-3) support Integrated Test and Evaluation (IT&E).  SDD Stage II flight test aircraft (FY09/Qty-3) supported the completion of IT&E and IOT&E after being updated to the production configuration. The SDD contract includes the development and initial building of training devices to support IOT&E.  The scope of SDD includes activities necessary to facilitate an efficient transition of the fleet to achieve the P-8A IOC of SDD (PU 2696) in CY13.  The scope of SDD also includes the engineering and verification of corrected deficiencies identified in testing and Fleet operational use.  P-8A entered Production and Deployment phase in the 4th quarter of FY10 and entered Full Rate Production in 2nd quarter of FY14.    

P-8A program is based on an evolutionary acquisition strategy consisting of sequential incremental enhancements to system capabilities that will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, Spiral One (Increment 2), the Next Phase of Capabilities, will incorporate the following capabilities into the P-8A: Multi-Static Active Coherent (MAC), Automatic Identification System, Rapid Capabilities Insertion (RCI), updates to the Tactical Operations Center (TOC), as well as additional Anti-Submarine Warfare (ASW), Anti-Surface Warfare and Intelligence Surveillance and Reconnaissance capabilities as Engineering Change Proposals (ECPs).  The scope of this effort includes the integration, design, ground testing (lab & aircraft) and flight test of the capability enhancements to the P-8A and associated Tactical Operations Center ground support facilities and initial trainers.  Integration and test of these capabilities as well as integration of Advanced Airborne Sensor capability will be accomplished incrementally, based on the scope of the integration effort. This includes support of Special Mission Configuration Test Program. 

The P-8A MMA program also includes a sequence of RCI's and rapid development efforts to respond to evolving threats which will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, these efforts will incorporate incremental software and hardware improvements to existing sensors, communications systems, mission systems, weapons capabilities and TOC to build on the P-8A capability baseline.  These capabilities, and other emergent capability requirements, will be prioritized through the Navy Integration and Interoperability (I&I)-aligned Capability Prioritization Process (CPP) and P-8A Tier 3 Capability Roadmap.  The CPP process will be supported by detailed analysis and the maturation of developing technologies.

RCI 4 capabilities include Tactical Swap Application; Theatre ASW Application; PMA 264 Advanced Product Build (APB) which consists of MAC Continuous Active Sonar/Continuous CW transmission (CAS/CCW), SSQ-62 DICASS Auto Dect and MAC Adaptive Beamforming; Combat System Optimization and Digital Wideband Receiver (DWR).

Rapid Development efforts include Airborne Weapons Simulator and ASW Sonobuoy receiver digitization for SSQ-125A.


Budget Activity 5.
JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.
                                 
                                     
                                         11.795
                                         37.296
                                         10.184
                                         10.184
                                    
                                     
                                         11.422
                                         34.196
                                         21.472
                                         21.472
                                    
                                     
                                         -0.373
                                         -3.100
                                         11.288
                                         11.288
                                    
                                     
                                         
                                             -3.100
                                        
                                         
                                             0.000
                                             0.000
                                        
                                         
                                             -0.373
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     11.300
                                                     11.300
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.012
                                                     -0.012
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was increased by $11.300M to support the final phase of Airborne Weapons Simulator development.  This is a critical enabler for crew weapons currency and proficiency for all P-8A weapons and will contribute to decreasing future weapons procurement training costs.

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2696
                                         Multi-Mission Maritime Aircraft
                                         334
                                         
                                             7910.593
                                             8.695
                                             7.466
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7926.754
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The P-8A Multi-mission Maritime Aircraft (MMA) will replace the aging P-3 aircraft.  The P-8A program was initiated in response to the Joint Requirements Oversight Council validated Mission Needs Statement, "Broad Area Maritime and Littoral Armed Intelligence, Surveillance and Reconnaissance" and the requirements for the program are defined in the P-8A Capability Production Document (CPD) #791-88-09, validated and approved on 22 June 2009.  A successful Critical Design Review was completed in June 2007.  In August 2007 the Design Readiness Review was conducted and resulted in approval to obligate funding for the fabrication of the Stage II flight test aircraft. The first flight of P-8A occurred on 25 Apr 2009.  Milestone C was successfully completed on 11 August 2010. The program completed Initial Operational Test and Evaluation (IOT&E) in March 2013 and achieved Initial Operational Capability (IOC) in November 2013.  The Acquisition Decision Memorandum approved entry into Full Rate Production on January 3, 2014.

The primary objectives of Systems Development and Demonstration (SDD) are to perform the system detailed design, develop and produce Systems Integration Labs, develop and build ground and flight test articles, and conduct ground and flight tests to successfully achieve program milestones. Ground testing includes the conduct of static testing, fatigue testing and Live Fire Test and Evaluation.  Six flight test aircraft have been built during SDD.  These test aircraft are grouped into two stages based on which phase of the test program the aircraft will support.  SDD Stage I flight test aircraft (FY06/Qty-3) support Integrated Test and Evaluation (IT&E).  SDD Stage II flight test aircraft (FY09/Qty-3) supported the completion of IT&E and IOT&E after being updated to the production configuration. The SDD contract includes the development and initial building of training devices to support IOT&E.  The scope of SDD includes activities necessary to facilitate an efficient transition of the fleet to achieve the P-8A IOC of SDD (PU 2696) in CY13.  The scope of SDD also includes the engineering and verification of corrected deficiencies identified in testing and Fleet operational use and the baseline air to air refueling.  P-8A entered Production and Deployment phase in the 4th quarter of FY10 and entered Full Rate Production in 2nd quarter of FY14.
                                             
                                                 
                                                     Continue System Development & Demonstration
                                                     
                                                         
                                                             8.110
                                                             0
                                                             SDD phase. Scope of effort includes: support and update to ground and flight test articles (Stage I and II), continued Third Lifetime Full-Scale Fatigue Test analysis and completion of H-Stab static testing analysis.
                                                        
                                                    
                                                     
                                                         
                                                             7.096
                                                             0
                                                             SDD phase. Scope of effort includes: support and update to ground and flight test articles (Stage I and II), and completion of Third Lifetime Full-Scale Fatigue Test analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         No funds are allocated to the program in FY20.
                                                    
                                                
                                                 
                                                     Continue Engineering and Technical Development and Test for Sys Dev & Demonstration contracts
                                                     
                                                         
                                                             0.585
                                                             0
                                                             Continue analysis of contracted deliverables; direct technical and logistic support of system development test aircraft; conduct fatigue analysis and delivery of reports; evaluate contract cost, schedule, and performance; test preparations, provide necessary government furnished equipment and test articles, risk assessment/mitigation; program control; and performance status. Conduct and support IT&E and FOT&E/VCD.
                                                        
                                                    
                                                     
                                                         
                                                             0.370
                                                             0
                                                             Continue analysis of contracted deliverables; direct technical and logistic support of system development test aircraft; conduct fatigue analysis and delivery of reports; evaluate contract cost, schedule, and performance; test preparations, provide necessary government furnished equipment and test articles, risk assessment/mitigation; program control; and performance status. Conduct and support FOT&E/VCD.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         No funds are allocated to the program in FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN1/0193
                                                     P-8A MMA
                                                     
                                                         1709.642
                                                         1761.753
                                                         1206.701
                                                         1206.701
                                                         80.325
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         22011.962
                                                    
                                                
                                                 
                                                     APN6/0605
                                                     P-8A Initial Spares
                                                     
                                                         101.188
                                                         37.428
                                                         3.152
                                                         3.152
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         141.768
                                                    
                                                
                                            
                                             The MMA Milestone 0 was approved 22 March 2000 and the resulting Acquisition Decision Memorandum directed P-8A to begin the Concept Exploration phase consisting of an Analysis of Alternatives and industry concept studies.  These activities began 3Q/01 and were funded under Program Element 0702207N Project Unit W2737.  Approval to enter Component Advance Development (CAD) was attained from the Overarching Integrated Product Team on 18 Jan 2002 and the Milestone Decision Authority Under Secretary of Defense for Acquisition, Technology, & Logistics approved the program Acquisition Strategy on 8 Feb 2002. The CAD was a competitive award to multiple contractors to define alternative MMA concept system architectures and evaluate associated risks and proposed mitigations.  Selection of MMA concept and approval to enter SDD phase occurred at MS B decision review on 28 May 2004.  The contract was awarded to Boeing on 14 June 2004.  The SDD phase is being used to design, develop and test the P-8A system.  The P-8A program was initiated in response to the Joint Requirements Oversight Council validated Mission Needs Statement, "Broad Area Maritime and Littoral Armed Intelligence, Surveillance and Reconnaissance" and the requirements for the program are defined in the Capability Production Document.  MS C was successfully completed on 11 August 2010 approving entry into the Production and Deployment Phase.  P-8A Initial Operational Capability achieved in November 2013. Entry into Full Rate Production was approved on 3 January 2014.
                                             Completed first period of Follow-On Test & Evaluation (FOT&E) and Verification of Corrected Deficiencies (VCD) in 2nd quarter 2014.  Completed second and third FOT&E and VCD Feb 2015 and Dec 2015.  Completed Air to Air Refueling (AAR) ground and developmental flight testing, H-Stab fatigue and residual strength testing, and Second Lifetime Full- Scale Fatigue Test cycling in FY16.  H-Stab static and AAR operational test completed in FY17. Completion of FY18 & FY19 FOT&E and VCD.  Completion of Fatigue Testing analysis.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HW Dev - Boeing
                                                             C
                                                             CPAF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 6993.972
                                                                 
                                                                     7.451
                                                                     2017-12
                                                                
                                                                 
                                                                     6.946
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7008.369
                                                                 7008.369
                                                            
                                                        
                                                         
                                                             Sys Eng (gov)
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 85.157
                                                                 
                                                                     0.659
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 85.966
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 319.530
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 319.530
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Int. Log Gov
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 43.918
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 43.918
                                                            
                                                        
                                                         
                                                             Tech Dev Gov
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 77.766
                                                                 
                                                                     0.162
                                                                     2017-11
                                                                
                                                                 
                                                                     0.160
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 78.088
                                                            
                                                        
                                                         
                                                             Prior year Support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 31.369
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.369
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Dev T&E - Gov
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 100.210
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 100.210
                                                            
                                                        
                                                         
                                                             GFE & GFI
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 89.688
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 89.688
                                                            
                                                        
                                                         
                                                             Oper Test & Eval
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 6.642
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.642
                                                            
                                                        
                                                         
                                                             Prior year T&E cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 39.471
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 39.471
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Mgmt Suppt Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             RBC INC
                                                             Alexandria, VA
                                                             
                                                                 33.537
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 33.537
                                                                 33.537
                                                            
                                                        
                                                         
                                                             Eng Tech Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             ASEC
                                                             Lexington Park MD
                                                             
                                                                 11.453
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.453
                                                                 11.453
                                                            
                                                        
                                                         
                                                             Program Mgmt Support
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 53.231
                                                                 
                                                                     0.360
                                                                     2017-11
                                                                
                                                                 
                                                                     0.160
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 53.751
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 4.291
                                                                 
                                                                     0.063
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.404
                                                            
                                                        
                                                         
                                                             Prior year Mgmt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.358
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.358
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                                                             Test & Evaluation: Technical Evaluation: Fatigue Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Full Rate Production (FRP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 1: FRP Aircraft (APN) Q2 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 2: FRP Aircraft (APN) Q1 2018
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 3: FRP Aircraft (APN) Q2 2018
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 3: FRP Aircraft (APN) Q3 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 3: FRP Aircraft (APN) Q4 2018
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 3: FRP Aircraft (APN) Q1 2019
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 3: FRP Aircraft (APN) Q2 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 4: FRP Aircraft (APN) Q2 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 4: FRP Aircraft (APN) Q3 2019
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 4: FRP Aircraft (APN) Q4 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 4: FRP Aircraft (APN) Q1 2020
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 4: FRP Aircraft (APN) Q2 2020
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 5: FRP Aircraft (APN) Q2 2020
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 5: FRP Aircraft (APN) Q3 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 5: FRP Aircraft (APN) Q4 2020
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 5: FRP Aircraft (APN) Q1 2021
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 6: FRP Aircraft (APN) Q1 2021
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 6: FRP Aircraft (APN) Q2 2021
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 6: FRP Aircraft (APN) Q3 2021
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 6: FRP Aircraft (APN) Q4 2021
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 7: FRP Aircraft (APN) Q3 2022
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 7: FRP Aircraft (APN) Q4 2022
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 7: FRP Aircraft (APN) Q1 2023
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP 7: FRP Aircraft (APN) Q2 2023
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3368
                                         P-8 Improvements
                                         
                                             3.487
                                             2.727
                                             26.730
                                             21.472
                                             21.472
                                             10.310
                                             10.523
                                             10.696
                                             10.909
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The P-8A Multi-mission Maritime Aircraft (MMA) program also includes a sequence of Rapid Capability Insertions (RCI) and rapid development efforts to respond to evolving threats which will retain cost-wise effectiveness for winning major combat operations.  In order to pace the threat, these efforts will incorporate incremental software and hardware improvements to existing sensors, communications systems, mission systems, weapons capabilities and Tactical Operations Center (TOC)/TACMobile to build on the P-8A capability baseline.  These capabilities, and other emergent capability requirements, will be prioritized either through the Navy Integration and Interoperability (I&I)-aligned Capability Prioritization Process (CPP), P-8A Tier 3 Capability Roadmap and/or through an Urgent Operational Need.  The CPP process will be supported by detailed analysis and the maturation of developing technologies.

RCI 4 capabilities include Tactical Swap Application; Theatre ASW Application; PMA 264 Advanced Product Build (APB) which consists of MAC Continuous Active Sonar/Continuous CW transmission (CAS/CCW), SSQ-62 DICASS Auto Dect and MAC Adaptive Beamforming; Combat System Optimization and Digital Wideband Receiver (DWR).

Rapid Development efforts include Airborne Weapons Simulator and ASW Sonobuoy receiver digitization for SSQ-125A.
                                             
                                                 
                                                     Perform technology demonstrations and analyses of proposed new capabilities
                                                     
                                                         
                                                             2.099
                                                             0
                                                             Developed RCIs to incrementally incorporate software and hardware improvements to build on the existing P-8A Capability Baseline.
                                                        
                                                    
                                                     
                                                         
                                                             25.926
                                                             0
                                                             Continue to develop RCIs and rapid development efforts to incrementally incorporate software and hardware improvements to build on the existing P-8A Capability Baseline.  Begin full scale development and integration of Airborne Weapons Simulator (AWS) capability and RCI-4 to include MAC/Non-Acoustic enhancements and Theatre ASW interoperability improvements.
                                                        
                                                         
                                                             20.589
                                                             0
                                                        
                                                         
                                                             20.589
                                                             0
                                                             Continue to develop RCI packages and rapid development efforts to incrementally incorporate software and hardware capability improvements, building on the P-8A Baseline to ensure ongoing relevance of the P-8A capability.  Continue full scale development and integration of AWS capability and RCI-4 to include MAC/Non-Acoustic enhancements and Theatre ASW interoperability improvements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funds the Airborne Weapons Simulator development enabling crew weapons currency and proficiency for all P-8A weapons via decreasing future weapons procurement training costs. FY 2020 also continues to fund the Sonobuoy receiver digitization to "harden" the Sonobuoy signals and enable follow-on encryption of Sonobuoy signals thus increasing resistance to cyber-attack.
                                                    
                                                
                                                 
                                                     Conduct technical, cost, risk and logistics analysis of proposed technologies
                                                     
                                                         
                                                             0.628
                                                             0
                                                             Conducted technical, cost, risk and logistics analysis of proposed technologies. Evaluated system requirements through cost/performance trade-off analysis. Provided technical and management support for the development of acquisition documentation. Provided engineering and management of technical development effort. Increased government led prototyping.
                                                        
                                                    
                                                     
                                                         
                                                             0.804
                                                             0
                                                             Conduct technical, cost, risk and logistics analysis of proposed technologies. Evaluate system requirements through cost/performance trade-off analysis. Provide technical and management support for the development of acquisition documentation. Provide engineering and management of technical development effort. Increase in government led prototyping.
                                                        
                                                         
                                                             0.883
                                                             0
                                                        
                                                         
                                                             0.883
                                                             0
                                                             Conduct technical, cost, risk and logistics analysis of proposed technologies. Evaluate system requirements through cost/performance trade-off analysis. Provide technical and management support for the development of acquisition documentation. Provide engineering and management of technical development effort. Increase in government led prototyping.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Minor increase of $.115 million due to continued execution of program requirements.
                                                    
                                                
                                            
                                             The P-8A MMA program also includes a sequence of RCI and rapid development efforts to respond to evolving threats which will retain cost-wise effectiveness for winning major combat operations beyond 2020.  In order to pace the threat, these efforts will incorporate incremental software and hardware improvements to existing sensors, communications systems, mission systems, weapons capabilities and Tactical Operations Center (TOC) to build on the P-8A capability baseline.  These capabilities, and other emergent capability requirements, will be prioritized through the Navy I&I-aligned Capability Prioritization Process (CPP), P-8A Tier 3 Capability Roadmap and/or through an Urgent Operational Need.  The CPP process will be supported by detailed analysis and the maturation of developing technologies.
                                             Complete ABA prototyping on capabilities beyond Increment 3 (PE 0605504N).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HW/SW Dev - P-8 Improvements
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.474
                                                                 
                                                                     0.182
                                                                     2017-11
                                                                
                                                                 
                                                                     0.244
                                                                     2018-11
                                                                
                                                                 
                                                                     0.652
                                                                
                                                                 
                                                                     0.652
                                                                     2019-11
                                                                
                                                                 1.199
                                                                 2.751
                                                            
                                                        
                                                         
                                                             Primary HW/SW Dev - RCI-4 ASW Enhancements
                                                             C
                                                             CPFF
                                                             CTI
                                                             California, MD
                                                             
                                                                 0.578
                                                                 
                                                                     1.227
                                                                     2018-02
                                                                
                                                                 
                                                                     2.716
                                                                     2019-02
                                                                
                                                                 
                                                                     1.099
                                                                
                                                                 
                                                                     1.099
                                                                     2020-02
                                                                
                                                                 2.395
                                                                 8.015
                                                                 8.015
                                                            
                                                        
                                                         
                                                             Primary SW Dev -Airborne Weapons Simulator
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.000
                                                                     2019-06
                                                                
                                                                 
                                                                     11.300
                                                                
                                                                 
                                                                     11.300
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 31.300
                                                                 34.400
                                                            
                                                        
                                                         
                                                             Primary SW Dev - ASW Sonobuoy Receiver Digitization
                                                             TBD
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.800
                                                                
                                                                 
                                                                     3.800
                                                                     2020-03
                                                                
                                                                 1.300
                                                                 5.100
                                                            
                                                        
                                                         
                                                             RCI 4
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.653
                                                                     2019-06
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2020-03
                                                                
                                                                 20.851
                                                                 23.304
                                                            
                                                        
                                                         
                                                             Sys Eng - Gov
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.406
                                                                 
                                                                     0.690
                                                                     2017-11
                                                                
                                                                 
                                                                     2.313
                                                                     2018-11
                                                                
                                                                 
                                                                     1.938
                                                                
                                                                 
                                                                     1.938
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Eng Tech Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             Sabre, Inc
                                                             Warrington, PA
                                                             
                                                                 0.486
                                                                 
                                                                     0.284
                                                                     2017-11
                                                                
                                                                 
                                                                     0.320
                                                                     2018-11
                                                                
                                                                 
                                                                     0.290
                                                                
                                                                 
                                                                     0.290
                                                                     2019-11
                                                                
                                                                 1.284
                                                                 2.664
                                                                 2.679
                                                            
                                                        
                                                         
                                                             Mgmt Support Serv
                                                             C
                                                             CPFF
                                                             RBC
                                                             Alexandria, VA
                                                             
                                                                 0.451
                                                                 
                                                                     0.118
                                                                     2017-11
                                                                
                                                                 
                                                                     0.153
                                                                     2018-11
                                                                
                                                                 
                                                                     0.333
                                                                
                                                                 
                                                                     0.333
                                                                     2019-11
                                                                
                                                                 1.486
                                                                 2.541
                                                                 2.562
                                                            
                                                        
                                                         
                                                             Program Mgmt Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 1.092
                                                                 
                                                                     0.226
                                                                     2017-11
                                                                
                                                                 
                                                                     0.331
                                                                     2018-11
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605500N_3368_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     P-8 Improvements
                                                     
                                                         
                                                             Systems Development: P-8 Improvements Rapid Capability Insertion: RCI-4 Prototyping
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Airborne Weapons Simulator: Contract Awards
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Airborne Weapons Simulator: Airborne Weapons Simulator
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: RCI-4 / ASW Enhancements: Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: RCI-4 / ASW Enhancements: RCI-4 / ASW Enhancements
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: ASW Sonobuoy Digitization: Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: ASW Sonobuoy Digitization: ASW Sonobuoy Digitization
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
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                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     199.930
                                     123.752
                                     163.809
                                     177.234
                                     177.234
                                     145.254
                                     123.514
                                     126.014
                                     133.623
                                     Continuing
                                     Continuing
                                
                                 The P-8A Increment 3 program consists of incremental enhancement Engineering Change Proposals (ECPs) to system capabilities that will retain cost-wise effectiveness for major combat operations. Increment 3 will incorporate improvements to aircraft systems including significant war-altering Anti-Submarine Warfare (ASW) capabilities of Enhanced Multi-Static Active Coherent (MAC) and ASW Signal Intelligence (SIGINT) which are enabled by the incorporation of Combat System hardware and architecture improvements, ASW and Anti-Surface Warfare (ASuW) sensor improvements, communication capability upgrades, ASuW Net Enabled Weapon (NEW), and Higher-Than-Secret (HTS) security capability. 

These capabilities will be developed as a series of ECPs for the P-8A and are as follows:
- ECP 4 - Software upgrades to Narrowband SATCOM and Radar Targeting. (FIELDED FY18)
- ECP 5 - Net Enabled Weapon Data Link, High Frequency radio Internet Protocol (HF-IP), Integrated Broadcast Service (IBS) filtering, IBS receiver, and Harpoon II+. (TO BE FIELDED FY20)
- ECP 6 - ASW SIGINT, Anti-Submarine Warfare (ASW) capability, Wide Band SATCOM, Higher Than Secret (HTS) processing, Enhanced track management (Minotaur), Applications Based Architecture (ABA) and Combat System.
- ECP 7 - Enhanced Multi-Static Active Coherent (MAC).

To expedite fielding capability to the P-8A Fleet, ECPs 4, 5, and 6 are executed concurrently as these capabilities are independent of one another. However, Enhanced MAC (ECP 7) is reliant on ECP 6's Combat System hardware and architecture to operate on the P-8A. Both ECP 6 and ECP 7 are integrated via the Platform Integration contract planned to be awarded 2Q FY2019. ECP 6 integration activities will begin 1Q FY2019 with initiation of the Government Lead Capability Integrator (LCI) integration and upon award of the Platform Integration (PI) contract in 2Q FY2019. ECP 7 integration activities will begin 1Q 2020. Enhanced MAC (ECP 7) is developed within Program Element (PE) 0604261N and integrated via the Platform Integration contract within this PE.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under SYSTEM DEVELOPMENT AND DEMONSTRATION because it includes those projects that have passed Milestone B approval and are conducting engineering and manufacturing development tasks aimed at meeting validated requirement prior to full-rate production decision.

Note: This PE was re-phased due to Congressional adjustments through FY2018 which changed the FY2019 and FY2020 plans.
Note: ECP 6 fielding in 1Q2024 includes 7 aircraft (1 squadron) modified, trained and ready to deploy.
                                 
                                     
                                         181.731
                                         160.389
                                         149.138
                                         149.138
                                    
                                     
                                         123.752
                                         163.809
                                         177.234
                                         177.234
                                    
                                     
                                         -57.979
                                         3.420
                                         28.096
                                         28.096
                                    
                                     
                                         
                                             -1.580
                                        
                                         
                                             5.000
                                        
                                         
                                             -2.979
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     9.999
                                                     9.999
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     18.097
                                                     18.097
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -55.000
                                                
                                            
                                        
                                    
                                     Schedule Changes:
1) Platform Integration scheduled for 2Q FY2019 to reflect current planned execution
2) Government LCI Integration milestone added to reflect planned Government activities
3) Integrated Flight Test & Evaluation ECP 5 scheduled to complete 3Q FY2020 to reflect continued Harpoon flight test
4) Delayed Fielding ECP 5 scheduled for 3Q 2020
                                
                                 
                                     
                                         3218
                                         P-8A Spiral 2 Development
                                         334
                                         
                                             199.930
                                             123.752
                                             158.809
                                             177.234
                                             177.234
                                             145.254
                                             123.514
                                             126.014
                                             133.623
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The P-8A Increment 3 program consists of incremental enhancement Engineering Change Proposals (ECPs) to system capabilities that will retain cost-wise effectiveness for major combat operations. Increment 3 will incorporate improvements to aircraft systems including significant war-altering Anti-Submarine Warfare (ASW) capabilities of Enhanced Multi-Static Active Coherent (MAC) and ASW Signal Intelligence (SIGINT) which are enabled by the incorporation of Combat System hardware and architecture improvements, ASW and Anti-Surface Warfare (ASuW) sensor improvements, communication capability upgrades, ASuW Net Enabled Weapon (NEW), and Higher-Than-Secret (HTS) security capability. 

These capabilities will be developed as a series of ECPs for the P-8A and are as follows:
- ECP 4 - Software upgrades to Narrowband SATCOM and Radar Targeting. (FIELDED FY18)
- ECP 5 - Net Enabled Weapon Data Link, High Frequency radio Internet Protocol (HF-IP), Integrated Broadcast Service (IBS) filtering, IBS receiver, and Harpoon II+. (TO BE FIELDED FY20)
- ECP 6 - ASW SIGINT, Anti-Submarine Warfare (ASW) capability, Wide Band SATCOM, Higher Than Secret (HTS) processing, Enhanced track management (Minotaur), Applications Based Architecture (ABA) and Combat System.
- ECP 7 - Enhanced Multi-Static Active Coherent (MAC).

To expedite fielding capability to the P-8A Fleet, ECPs 4, 5, and 6 are executed concurrently as these capabilities are independent of one another. However, Enhanced MAC (ECP 7) is reliant on ECP 6's Combat System hardware and architecture to operate on the P-8A. Both ECP 6 and ECP 7 are integrated via the Platform Integration contract planned to be awarded 2Q FY2019. ECP 6 integration activities will begin 1Q FY2019 with initiation of the Government Lead Capability Integrator (LCI) integration and upon award of the Platform Integration (PI) contract in 2Q FY2019. ECP 7 integration activities will begin 1Q 2020. Enhanced MAC (ECP 7) is developed within Program Element (PE) 0604261N and integrated via the Platform Integration contract within this PE.

Note: This PE was re-phased due to Congressional adjustments through FY2018 which changed the FY19 and FY20 plans.
Note: ECP 6 fielding in 1Q2024 includes 7 aircraft (1 squadron) modified, trained and ready to deploy.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             113.077
                                                             0
                                                             Completed ECP 4 integration, test, and fielding. Continued ECP-5 integration and test efforts. Completed ECP 6 development efforts. Continued Government-led Lead Capability Integrator (LCI) efforts, associated ground support, Tactical Operations Center (TOC), and training systems upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             146.836
                                                             0
                                                             Initiation of the Government LCI integration activities. Award Platform Integration (PI) contract with Boeing to integrate primarily government developed ECP 6 capability into the P-8A.  Continue ECP-5 integration and test efforts. Begin ECP 6 integration activities. Note: ECP 6 enables most of the warfighting capability improvements that Increment 3 brings to the P-8. Continue Government-led LCI efforts, associated ground support, TOC, and training systems upgrades.
                                                        
                                                         
                                                             154.613
                                                             0
                                                        
                                                         
                                                             154.613
                                                             0
                                                             Complete ECP 5 integration, test efforts and fielding. Continue ECP 6 integration on the Platform Integration (PI) contract and initiate ECP 7 integration efforts.  Continue Government-led LCI efforts, associated ground support, TOC, and training systems upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         This increase of $7.777 million is due to increased ECP 6 and LCI integration activities. Note: ECP 6 enables most of the warfighting capability improvements that Increment 3 brings to the P-8.
                                                    
                                                
                                                 
                                                     Support/Test & Evaluation/Management Services
                                                     
                                                         
                                                             10.675
                                                             0
                                                             Continued associated in-house government Lead Capability Integrator (LCI)/T&E/management activities.
                                                        
                                                    
                                                     
                                                         
                                                             11.973
                                                             0
                                                             Continue associated in-house government LCI/T&E/management activities.
                                                        
                                                         
                                                             22.621
                                                             0
                                                        
                                                         
                                                             22.621
                                                             0
                                                             Continue associated in-house government LCI/T&E/management activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         This increase of $10.648 million is driven by increased test requirements for ECP 5 (primarily Harpoon) combined with initiation of test planning efforts for ECP 6.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0586
                                                     P-8 Series
                                                     
                                                         14.783
                                                         67.416
                                                         107.423
                                                         107.423
                                                         216.964
                                                         296.070
                                                         339.155
                                                         347.788
                                                         1688.570
                                                         3166.488
                                                    
                                                
                                            
                                             BLI0586 reflects the P-8A total program funding not just Increment 3.
                                             In 2016 USD AT&L directed Increment 3 efforts to be merged into the P-8 MDAP with capabilities delivered as a series of Engineering Change Proposals (ECPs).  Increment 3 capabilities were broken into ECPs 4-7 to expedite delivery to the Fleet.  P-8A is an ACAT IC program under the MDA oversight of ASN (RDA).  As part of that program Increment 3 is subject to all of the same statutory and regulatory reporting requirements as it would be as a separate MDAP.  P-8A completed its most recent annual MDAP Gate 6 review in November 2018.  Each Increment 3 ECP is a separate effort with its own development, integration, fielding, and sustainment activities.
                                             Continue development of capability ECPs.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Dev - RR Interface
                                                             C
                                                             CPIF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 5.803
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.803
                                                                 5.803
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Capability Analysis
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 8.917
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.917
                                                                 8.917
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Capability Dev & Integration
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 50.626
                                                                 
                                                                     40.802
                                                                     2017-10
                                                                
                                                                 
                                                                     49.206
                                                                     2018-10
                                                                
                                                                 
                                                                     24.998
                                                                
                                                                 
                                                                     24.998
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 165.632
                                                                 165.632
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Trainer Dev & Integration
                                                             TBD
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-01
                                                                
                                                                 
                                                                     13.858
                                                                
                                                                 
                                                                     13.858
                                                                     2020-03
                                                                
                                                                 71.555
                                                                 90.413
                                                                 90.413
                                                            
                                                        
                                                         
                                                             Primary HW Dev - ABA SW Dev Vendor A
                                                             C
                                                             CPIF
                                                             Raytheon
                                                             Dallas, TX
                                                             
                                                                 5.986
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.986
                                                                 5.986
                                                            
                                                        
                                                         
                                                             Primary HW Dev - ABA SW Dev Vendor B
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Manassas, VA
                                                             
                                                                 10.086
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.086
                                                                 10.086
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Combat Systems Hardware Effort
                                                             Various
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 7.636
                                                                 
                                                                     25.777
                                                                     2017-10
                                                                
                                                                 
                                                                     20.803
                                                                     2018-10
                                                                
                                                                 
                                                                     10.818
                                                                
                                                                 
                                                                     10.818
                                                                     2019-10
                                                                
                                                                 10.000
                                                                 75.034
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Platform Integration
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     30.542
                                                                     2019-02
                                                                
                                                                 
                                                                     65.006
                                                                
                                                                 
                                                                     65.006
                                                                     2019-10
                                                                
                                                                 246.855
                                                                 342.403
                                                                 342.403
                                                            
                                                        
                                                         
                                                             Primary HW Dev - Wideband SATCOM Terminal
                                                             C
                                                             CPFF
                                                             AMEWAS
                                                             California, MD
                                                             
                                                                 6.772
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.772
                                                                 6.772
                                                            
                                                        
                                                         
                                                             RCI2 - ECP3
                                                             C
                                                             CPFF
                                                             Boeing
                                                             Seattle, WA
                                                             
                                                                 17.317
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.317
                                                                 17.317
                                                            
                                                        
                                                         
                                                             LCI Development & Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 42.636
                                                                 
                                                                     29.722
                                                                     2017-10
                                                                
                                                                 
                                                                     23.453
                                                                     2018-10
                                                                
                                                                 
                                                                     22.103
                                                                
                                                                 
                                                                     22.103
                                                                     2019-10
                                                                
                                                                 68.908
                                                                 186.822
                                                            
                                                        
                                                         
                                                             Sys Eng (gov)
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 26.219
                                                                 
                                                                     16.776
                                                                     2017-11
                                                                
                                                                 
                                                                     17.832
                                                                     2018-11
                                                                
                                                                 
                                                                     17.830
                                                                
                                                                 
                                                                     17.830
                                                                     2019-11
                                                                
                                                                 50.255
                                                                 128.912
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Integrated Logistics Sup
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 1.708
                                                                 
                                                                     0.356
                                                                     2017-11
                                                                
                                                                 
                                                                     0.918
                                                                     2018-11
                                                                
                                                                 
                                                                     0.918
                                                                
                                                                 
                                                                     0.918
                                                                     2019-11
                                                                
                                                                 2.754
                                                                 6.654
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             C
                                                             CPFF
                                                             JHU
                                                             Pax River, MD
                                                             
                                                                 6.717
                                                                 
                                                                     2.232
                                                                     2017-11
                                                                
                                                                 
                                                                     2.250
                                                                     2018-11
                                                                
                                                                 
                                                                     2.318
                                                                
                                                                 
                                                                     2.318
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 13.517
                                                                 13.517
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Dev Test & Eval
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 5.034
                                                                 
                                                                     4.938
                                                                     2017-11
                                                                
                                                                 
                                                                     5.647
                                                                     2018-11
                                                                
                                                                 
                                                                     8.682
                                                                
                                                                 
                                                                     8.682
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GFE/GFI/GFP
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 1.215
                                                                 
                                                                     1.787
                                                                     2017-11
                                                                
                                                                 
                                                                     1.198
                                                                     2018-11
                                                                
                                                                 
                                                                     4.713
                                                                
                                                                 
                                                                     4.713
                                                                     2019-11
                                                                
                                                                 28.051
                                                                 36.964
                                                            
                                                        
                                                         
                                                             Oper Test & Eval
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.964
                                                                
                                                                 
                                                                     1.964
                                                                     2019-11
                                                                
                                                                 23.570
                                                                 25.534
                                                            
                                                        
                                                         
                                                             Test Assets
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.885
                                                                
                                                                 
                                                                     0.885
                                                                     2019-11
                                                                
                                                                 20.593
                                                                 21.478
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Eng Tech Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.118
                                                                 
                                                                     0.072
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.190
                                                                 0.190
                                                            
                                                        
                                                         
                                                             Mgmt Suppt Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             RBC
                                                             Alexandria, VA
                                                             
                                                                 1.996
                                                                 
                                                                     0.590
                                                                     2017-11
                                                                
                                                                 
                                                                     1.260
                                                                     2018-11
                                                                
                                                                 
                                                                     2.377
                                                                
                                                                 
                                                                     2.377
                                                                     2019-11
                                                                
                                                                 4.831
                                                                 11.054
                                                                 11.054
                                                            
                                                        
                                                         
                                                             Program Mgmt Support
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 1.125
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     0.600
                                                                     2018-11
                                                                
                                                                 
                                                                     0.664
                                                                
                                                                 
                                                                     0.664
                                                                     2019-11
                                                                
                                                                 1.992
                                                                 4.981
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 0.019
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.400
                                                                 0.719
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605504N_3218_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     P-8A Spiral 2 Development
                                                     
                                                         
                                                             Acquisition Milestones: Reviews & Milestones: ECP 6 Preliminary Design Review (PDR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Reviews & Milestones: ECP 6 Critical Design Review (CDR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Key Contract Awards & Development Hardware: Platform Integration
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Key Contract Awards & Development Hardware: Government LCI Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Capability Development & Integration: ECP 5 Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Capability Development & Integration: ECP 6 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Capability Development & Integration: ECP 6 Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Capability Development & Integration: ECP 7 Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Flight Test & Evaluation: ECP 4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Flight Test & Evaluation: ECP 5
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Flight Test & Evaluation: ECP 6
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Flight Test & Evaluation: ECP 7
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fielding: ECP 4
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Fielding: ECP 5
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Fielding: ECP 6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Fielding: ECP 7
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             5.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add to enable small business support to P-8A Increment 3 development of Applications Based Architecture (ABA) components.
                                             
                                                 
                                                     New Design SSN SBIR (Cong)
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         5.000
                                                         ABA based applications and capability development, integration and test to incrementally incorporate software improvements in support of P-8A Increment 3 Combat Systems.
                                                    
                                                
                                            
                                             The ABA will be fielded as part of the P-8A Increment 3 Block 2 (ECP 6) modification to delivered aircraft.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary HW Dev - Progeny
                                                             C
                                                             CPFF
                                                             PROGENY
                                                             Manassas, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.500
                                                            
                                                        
                                                         
                                                             Primary HW Dev
                                                             WR
                                                             NAWC AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.024
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.024
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Mgmt Suppt Serv (NON-FFRDC)
                                                             C
                                                             CPFF
                                                             RBC
                                                             Alexandria, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.476
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.476
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605504N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             New Design SSN SBIR (CONG): Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605611M
                                 (U) MC AVS Development & Demonstration
                                 167
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     150.381
                                     66.137
                                     77.322
                                     77.322
                                     59.517
                                     43.940
                                     8.202
                                     8.498
                                     Continuing
                                     Continuing
                                
                                 Beginning in FY 2018, the program funding transitions from Program Element 0603611M Marine Corps Assault Vehicles to Program Element 0605611M MC AVS Development and Demonstration as the program proceeds through the acquisition process.
                                 The Amphibious Combat Vehicle is an armored personnel carrier, balanced in performance, protection, and payload for employment within the Ground Combat Element (GCE) and throughout the range of military operations, to include a swim capability.
                                 
                                     
                                         178.993
                                         98.223
                                         77.681
                                         77.681
                                    
                                     
                                         150.381
                                         66.137
                                         77.322
                                         77.322
                                    
                                     
                                         -28.612
                                         -32.086
                                         -0.359
                                         -0.359
                                    
                                     
                                         
                                             -32.086
                                        
                                         
                                             -1.589
                                             0.000
                                        
                                         
                                             -6.023
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.355
                                                     -0.355
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.004
                                                     -0.004
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -21.000
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $3.30M to account for the availability of prior year execution balances.

The increase from FY 2019 to FY 2020 of $11.185M is primarily attributed to a decrease in ACV 1.1 based on completion of corrective action modifications and the transition to Full Up System Level (FUSL) testing and Initial Operational Test & Evaluation (IOT&E) and an increase in ACV 1.2 associated with procurement of ACV Mission Role Variant test articles, associated GFE, and initiation of a Vehicle Protective System trade study and integration efforts.
                                
                                 
                                     
                                         0025
                                         Amphibious Combat Vehicle 1.1
                                         P472
                                         
                                             0.000
                                             150.381
                                             42.448
                                             23.299
                                             23.299
                                             0.060
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             216.188
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2018, the program funding transitions from Program Element 0603611M Marine Corps Assault Vehicles to Program Element 0605611M MC AVS Development and Demonstration as the program proceeds through the acquisition process.
                                             The Amphibious Combat Vehicle (ACV) will be a partial and complementary replacement for the legacy Assault Amphibious Vehicle (AAV) battalions within the Marine Divisions. ACV-equipped AA companies will provide protected mobility and general support lift to elements of Marine Infantry Battalions. The ACV, an advanced generation, eight-wheeled
armored personnel carrier, will mitigate current and projected capability gaps by providing improved lethality against dismounted enemy troops, more effective land and water tactical mobility, and increased force protection and survivability from blast, fragmentation, and kinetic energy threats. ACV is structured to be executed in multiple increments, with the first increment designed to provide an initial operational capability of personnel carriers. Subsequent increments are planned to provide additional personnel carriers and to develop Mission Role Variants (MRVs), such as command and control and tactical recovery capabilities.

The decrease in ACV 1.1 from FY 2019 to FY 2020 is primarily attributed to completion of corrective action modifications and the transition to Full Up System Level (FUSL) testing and Initial Operational Test & Evaluation (IOT&E).
                                             
                                                 
                                                     Product Development
                                                     System Design and Development; Engineering and Manufacturing Development (EMD) test vehicle manufacturing; prime contractor Developmental and Operational test support, and development of Logistics Management Information (LMI) data.
                                                     
                                                         
                                                             104.730
                                                             4
                                                             - Completed contractor competitive EMD Developmental Test activities.
- Continued corrective action modifications which resulted from Reliability Growth Testing (RGT). 
- Procured 4 FUSL Live Fire vehicles.
- Procured GFE communication suites and Amphibious Remote Weapon Stations (ARWS) for FUSL test articles.
- Initiated advance capabilities improvements, Developmental Test (DT), Operational Assessment (OA), and Live Fire Test & Evaluation (LFT&E) support for the down-selected contractor.
                                                        
                                                    
                                                     
                                                         
                                                             13.844
                                                             0
                                                             - Complete corrective action modifications which resulted from Reliability Growth Testing (RGT).
- Continue Advance Capabilities Improvements for the down-selected contractor.
                                                        
                                                         
                                                             1.764
                                                             0
                                                        
                                                         
                                                             1.764
                                                             0
                                                             - Complete Advance Capabilities improvements, Developmental Test (DT), and LFT&E support for the down-selected vendor.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in System Design and Development between FY2019 and FY2020 ($12.080) is attributed to completion of the design and development phase of the program in FY2020.
                                                    
                                                
                                                 
                                                     Management Services
                                                     Contract Advisory and Assistance Services (Engineering and Technical Support, Management Support Services, and Studies and Analyses).
                                                     
                                                         
                                                             14.018
                                                             0
                                                             - Continued business, acquisition, logistics, and engineering related activities for program document development, program analysis, acquisition logistics management, and financial management support. 
- Continued engineering and technical services for Amphibious Remote Weapon Station (ARWS), logistical, maintenance support, and integration.  
- Continued force protection modeling and simulation activities. 
- Continued analyses of product support elements to support Maintenance Plan development, Support and Test Equipment, Calibration, and other logistics elements.
                                                        
                                                    
                                                     
                                                         
                                                             2.000
                                                             0
                                                             - Continue business, acquisition, logistics, and engineering related activities for program document development, program analysis, acquisition logistics management, and financial management support. 
- Continue engineering and technical services for logistical, maintenance support, and integration.  
- Continue force protection modeling and simulation activities. 
- Continue analyses of product support elements to support Maintenance Plan development, Support and Test Equipment, Calibration, and other logistics elements.
                                                        
                                                         
                                                             2.533
                                                             0
                                                        
                                                         
                                                             2.533
                                                             0
                                                             - Continue business, acquisition, logistics, and engineering related activities for program document development, program analysis, acquisition logistics management, and financial management support. 
- Continue engineering and technical services for logistical, maintenance support, and integration.  
- Continue force protection modeling and simulation activities. 
- Continue analyses of product support elements to support Maintenance Plan development, Support and Test Equipment, Calibration, and other logistics elements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in Management Services between FY 2019 and FY 2020 ($0.533M) is due to a decrease in Engineering and Technical Services ($0.555), an increase in Management Services ($0.788) and an increase in Studies & Analyses ($0.300M).  The decrease in Engineering and Technical Services is attributed to completion of engineering services in support of the development program in FY 2020; the increase in Management Services ($0.788) is attributed to continued business, acquisition, logistics and engineering related support during conduct of IOT&E in FY 2020; the increase in Studies & Analyses ($0.300) is due to logistics-related analyses in support of system fielding.
                                                    
                                                
                                                 
                                                     Program Support
                                                     Government labor, material, and travel for Integrated Logistics Support, Technical Publications, Support Equipment development, In-house Technical Support, and Program Management Support.
                                                     
                                                         
                                                             8.635
                                                             0
                                                             - Completed ARWS marinization and integration support.
- Continued Engineering Support for communication suite integration efforts documented during technical information and review meetings.
- Continued procurement, inventory, checkout, kitting, shipment, and troubleshooting of ACV 1.1 communications suite Government Furnished Property (GFP) for FUSL test vehicles.
- Continued Reliability, Availability, Maintainability, and Durability (RAM-D), and Human Systems Integration (HSI) activities for ACV 1.1.
- Continued Digital Integrated Facility (DIF) architecture support.
- Continued technical support for training packages.
- Initiated development of Training Devices/Simulators for ACV 1.1.
                                                        
                                                    
                                                     
                                                         
                                                             4.591
                                                             0
                                                             - Continue Engineering Support for communication suite integration efforts documented during technical information and review meetings.
- Continue procurement, inventory, checkout, kitting, shipment, and troubleshooting of ACV 1.1 communications suite GFP 
- Continue Reliability, Availability, Maintainability, and Durability (RAM-D), and Human Systems Integration (HSI) activities for ACV 1.1.
- Continue Digital Integrated Facility (DIF) architecture support.
- Continue technical support for training packages.
                                                        
                                                         
                                                             2.326
                                                             0
                                                        
                                                         
                                                             2.326
                                                             0
                                                             - Complete Engineering Support for communication suite integration efforts documented during technical information and review meetings.
- Complete procurement, inventory, checkout, kitting, shipment, and troubleshooting of ACV 1.1 communications suite GFP 
- Complete RAM-D, and HSI for ACV 1.1.
- Complete DIF architecture support.
- Complete technical support for training packages.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in Program Support between FY2019 and FY2020 ($2.265) is attributed to completion of armor life/durability characterization; decreased field service representatives, and spares support for communications suites and remote weapon stations.
                                                    
                                                
                                                 
                                                     Test & Evaluation
                                                     Government Developmental Test (DT), Operational Assessment (OA), and Live Fire Test and Evaluation (LFT&E) activities.
                                                     
                                                         
                                                             22.998
                                                             0
                                                             - Continued LFT&E activities (armor coupon testing, exploitation shots, fire survivability, system level testing, etc.) for competitive contractor designs.
- Continued Developmental Testing.
- Initiated and complete Operational Assessment (OA).
                                                        
                                                    
                                                     
                                                         
                                                             22.013
                                                             0
                                                             - Continue LFT&E activities (armor coupon testing, exploitation shots, fire survivability, system level testing, etc.) for down-selected contractor.
- Continue Developmental Testing for down-selected contractor.
                                                        
                                                         
                                                             16.676
                                                             0
                                                        
                                                         
                                                             16.676
                                                             0
                                                             - Complete DT&E Reliability Growth Testing (EMD)
- Complete Production Qualification Test/Reliability Qualification Testing (PQT/RQT) development testing execution.
- Complete LFT&E modeling and simulation for Full Up System Level (FUSL) Live Fire Testing.
- Initiate and complete Initial Operational Test and Evaluation (IOT&E)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in Test & Evaluation between FY2019 and FY2020 ($5.337) is attributed to completion of Reliability Growth Testing (RGT), PQT/RQT, FUSL, and IOT&E in FY2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2025
                                                     Amphibious Combat Vehicle 1.1
                                                     
                                                         156.693
                                                         167.478
                                                         317.935
                                                         317.935
                                                         493.300
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1135.406
                                                    
                                                
                                                 
                                                     PMC/7000/ACV 1.1
                                                     Initial Spares - ACV 1.1
                                                     
                                                         5.569
                                                         6.145
                                                         13.954
                                                         13.954
                                                         13.634
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         39.302
                                                    
                                                
                                                 
                                                     RDTE/0605611M/0026
                                                     Amphibious Combat Vehicle 1.2
                                                     
                                                         0.000
                                                         23.689
                                                         54.023
                                                         54.023
                                                         59.457
                                                         43.940
                                                         8.202
                                                         8.498
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/2026
                                                     Amphibious Combat Vehicle 1.2
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         710.289
                                                         697.264
                                                         708.684
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/7000/ACV 1.2
                                                     Initial Spares - ACV 1.2
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         19.337
                                                         19.763
                                                         20.158
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The program office awarded two competitive Engineering and Manufacturing Development (EMD) contracts to two vendors to build 16 vehicles each (32 total).  ACV Increment 1.1 entered the acquisition cycle at Milestone B in FY 2016 and down-selected to one vendor at Milestone C in 3Q FY 2018; the program entered into Low Rate Initial Production (LRIP) at Milestone C.  Full Rate Production (FRP) will begin in FY 2020. The contract includes competitively priced options for the development phase through Full Rate Production (FRP).
                                             Milestone Reviews
Milestone B: 1QFY16
Milestone C: 3QFY18
FRP Decision: 3QFY20
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     - The decrease in System Design & Development between FY 2019 & FY 2020 ($12.080) is attributed to the completion of the design and development phase of the program in FY2020.
                                                     
                                                         
                                                             System Design &Development
                                                             C
                                                             FPIF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     96.301
                                                                     2018-01
                                                                
                                                                 
                                                                     13.844
                                                                     2019-01
                                                                
                                                                 
                                                                     1.764
                                                                
                                                                 
                                                                     1.764
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 111.909
                                                            
                                                        
                                                         
                                                             Other Product Devolpment
                                                             C
                                                             FFP
                                                             SPAWAR
                                                             New Jersey/Charleston/Picatinny
                                                             
                                                                 0.000
                                                                 
                                                                     8.429
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.429
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     - The decrease in In-House Technical Support between FY2019 and FY2020 ($2.265) is attributed to the completion of Armor Life/Durability Characterization, decreased field service representatives, and spares support for communications suites and remote weapon stations.
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-04
                                                                
                                                                 
                                                                     0.946
                                                                     2019-04
                                                                
                                                                 
                                                                     1.013
                                                                
                                                                 
                                                                     1.013
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 2.259
                                                            
                                                        
                                                         
                                                             Technical Data & Pubs Development
                                                             WR
                                                             NSWC CD
                                                             Carderock, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-09
                                                                
                                                                 
                                                                     0.100
                                                                     2019-09
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             In-House Technical Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     7.807
                                                                     2018-04
                                                                
                                                                 
                                                                     3.445
                                                                     2019-04
                                                                
                                                                 
                                                                     1.066
                                                                
                                                                 
                                                                     1.066
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 12.318
                                                            
                                                        
                                                         
                                                             Training Devices/Simulators
                                                             WR
                                                             NAWC
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.366
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.366
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.062
                                                                     2018-09
                                                                
                                                                 
                                                                     0.100
                                                                     2019-09
                                                                
                                                                 
                                                                     0.147
                                                                
                                                                 
                                                                     0.147
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.309
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     - The decrease in Developmental Test & Evaluation between FY2019 & FY2020 ($7.628) is attributed to the completion of Reliability Growth Testing (RGT), Production Qualification Testing (PQT) and Reliability Qualification Testing (RQT) in FY2020.
- The increase in Operational Test & Evaluation between FY2019 and FY2020 ($7.255) is attributed to the initiation and completion of IOT&E.
- The decrease in Live Fire Test & Evaluation between FY2019 & FY2020 ($4.964) is primarily attributed to completion of the Full Up System Level (FUSL) Live Fire test event in FY2020.
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     14.072
                                                                     2018-01
                                                                
                                                                 
                                                                     12.559
                                                                     2019-01
                                                                
                                                                 
                                                                     4.931
                                                                
                                                                 
                                                                     4.931
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 31.562
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             MCOTEA
                                                             Quantico,VA
                                                             
                                                                 0.000
                                                                 
                                                                     6.041
                                                                     2018-01
                                                                
                                                                 
                                                                     1.849
                                                                     2019-01
                                                                
                                                                 
                                                                     9.104
                                                                
                                                                 
                                                                     9.104
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 16.994
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.885
                                                                     2018-01
                                                                
                                                                 
                                                                     7.605
                                                                     2019-01
                                                                
                                                                 
                                                                     2.641
                                                                
                                                                 
                                                                     2.641
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 13.131
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     - The decrease in Engineering and Technical Services ($0.555) is attributed to completion of engineering services in support of the development program in FY2020.
- The increase in Management Services between FY2019 and FY2020 ($0.788) is attributed to continued business, acquisition, logistics and engineering related support during conduct of IOT&E in FY2020.
-The increase in Studies & Analyses between FY 2019 and FY 2020 ($0.300) is due to logistics-related analyses in support of system fielding.
                                                     
                                                         
                                                             Engineering & Technical Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     5.357
                                                                     2018-03
                                                                
                                                                 
                                                                     0.911
                                                                     2019-03
                                                                
                                                                 
                                                                     0.356
                                                                
                                                                 
                                                                     0.356
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 6.624
                                                            
                                                        
                                                         
                                                             Management Support Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     8.661
                                                                     2018-03
                                                                
                                                                 
                                                                     1.089
                                                                     2019-03
                                                                
                                                                 
                                                                     1.877
                                                                
                                                                 
                                                                     1.877
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 11.627
                                                            
                                                        
                                                         
                                                             Studies and Analyses
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605611M_0025_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0025
                                                     
                                                         
                                                             Operational Assessment (OA)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MS C/DAB Down Select
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             LRIP Option 1 Exercised
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             LRIP Option 2 Exercised
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Test & Evaluation (IOT&E)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production (FRP) Decision
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FRP #1 Option Exercised
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FRP #2 Option Exercised
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Operational Capability (FOC)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FUSL Test and Evaluation
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RGT Phase 3/4 Test and Evaluation
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PQT/RQT
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Hot Weather Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Logistic Demo
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0026
                                         Amphibious Combat Vehicle 1.2
                                         
                                             0.000
                                             0.000
                                             23.689
                                             54.023
                                             54.023
                                             59.457
                                             43.940
                                             8.202
                                             8.498
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Amphibious Combat Vehicle (ACV) will be a partial and complementary replacement for the legacy Amphibious Assault Vehicle (AAV) battalion's within the Marine Divisions.  ACV-equipped AA companies will provide protected mobility and general support lift to elements of Marine Infantry Battalions.  The ACV, an advanced generation, eight-wheeled armored personnel carrier, will mitigate current and projected capability gaps by providing improved lethality against dismounted enemy troops, more effective land and water tactical mobility, and increased force protection and survivability from blast, fragmentation, and kinetic energy threats.  The ACV program is structured to be executed in multiple increments, with the first increment designed to provide an initial operational capability of personnel carriers.  Subsequent increments are planned to provide additional personnel variants and to develop Mission Role Variants (MRVs), such as command and control and tactical recovery capabilities.  ACV 1.2 will provide the Marine Corps with armored protected land mobility to effectively maneuver with the rest of the armored Marine Air Ground Task Force (MAGTF) and the water mobility to self-deploy from amphibious shipping.
                                             
                                                 
                                                     Product Developmemt
                                                     System Design and Development; Engineering and Manufacturing Development (EMD) test vehicle manufacturing; prime contractor Developmental and Operational test support, and development of Logistics Management Information (LMI) data.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - N/A,
                                                        
                                                    
                                                     
                                                         
                                                             23.144
                                                             0
                                                             - Initiate design and development of two of three ACV Mission Role Variants: Command Variant (ACV-C) and Gun Variant (ACV-30).
- Initiate software development for CROWS-II Multi-User/Multi-Station (MUMS) and CROWS-II Embedded Trainer (ET) capabilities.
                                                        
                                                         
                                                             50.375
                                                             3
                                                        
                                                         
                                                             50.375
                                                             3
                                                             - Continue ACV MRV design and development activities for ACV-C and ACV-30.
- Initiate design and development activities for the Recovery Variant, ACV-R.
- Initiate test article procurement for three (3) ACV-C command variants and associated Government Furnished Equipment (GFE).
- Initiate Vehicle Protective System (VPS) trade study and integration efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in Product Development from FY2019 to FY2020 ($27.231) is attributed to procurement of three ACV MRV test articles, associated GFE, and initiation of VPS trade study and integration efforts.
                                                    
                                                
                                                 
                                                     Program Support
                                                     Government Labor, material, and travel for Integrated Logistics Support, Technical Publications, Support Equipment development, In-house Technical Support, and Program Management support.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.545
                                                             0
                                                             - Initiate and complete technical support for Armor Characterization efforts.
- Initiate development of technical data and publications.
                                                        
                                                         
                                                             3.648
                                                             0
                                                        
                                                         
                                                             3.648
                                                             0
                                                             -  Initiate operator and maintainer training devices and simulators design and development (e.g., Gunnery Trainer and Maintenance Task Trainer (MTT)), which are required in advance of system fielding in order to provide this capability to the OpFor for their use of this new vehicle.
-  Continue development of technical data and publications for ACV Command and Gun variants; initiate development of technical data and publications for ACV Recovery variant.
-  Initiate support for procurement, inventory, and shipping of GFE.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in Program Support from FY2019 to FY2020 ($3.103M) is attributed to support for technical data and publications development, initiation of required training devices and simulators design and development, and GFE support.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2025
                                                     Amphibious Combat Vehicle 1.1
                                                     
                                                         156.693
                                                         167.478
                                                         317.935
                                                         317.935
                                                         493.300
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1135.406
                                                    
                                                
                                                 
                                                     PMC/2025/7000
                                                     Initial Spares ACV 1.1
                                                     
                                                         5.569
                                                         6.145
                                                         13.954
                                                         13.954
                                                         13.634
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         39.302
                                                    
                                                
                                                 
                                                     RDTE/0025
                                                     Amphibious Combat Vehicle 1.1
                                                     
                                                         150.381
                                                         42.448
                                                         23.299
                                                         23.299
                                                         0.060
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         216.188
                                                    
                                                
                                                 
                                                     PMC/2026
                                                     Amphibious Combat Vehicle 1.2
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         710.289
                                                         697.264
                                                         708.684
                                                         0.000
                                                         2116.237
                                                    
                                                
                                                 
                                                     PMC/2026/7000
                                                     Initial Spares ACV 1.2
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         19.337
                                                         19.763
                                                         20.158
                                                         0.000
                                                         59.258
                                                    
                                                
                                            
                                             The ACV Program Increment 1.2 will deliver additional ACV 1.1 Personnel Variants (currently in production); and Command and Control (ACV-C), Recovery (ACV-R), and 30-mm (ACV-30) Mission Role Variants (MRV).  The development acquisition approach for ACV 1.2 MRVs will be streamlined by modifying baseline ACV 1.1 Personnel Vehicles to the MRV configurations.  This strategy maximizes use of the ACV 1.1 design currently in production, and provides for integration of the latest standard government furnished communications, weapons, and sensors.  This approach will minimize program cost, schedule, and performance risk, minimize development costs, and provide rapid fielding of current capabilities to meet operational requirements.
                                             ACV-C ECP Approval: 3QFY20
ACV-30 ECP Approval: 3QFY21
ACV-R ECP Approval: 3QFY22
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The increase in system design and development between FY2019 and FY2020 ($18.557) is attributed to continued MRV design activities, and procurement of three (3) MRV test articles.  The increase in other product development between FY2019 and FY2020 ($8.674) is attributed to procurement of GFE communications suites for test articles and initiation of vehicle protection system design and development in FY2020.
                                                     
                                                         
                                                             System Design & Development
                                                             C
                                                             FPIF
                                                             BAE
                                                             York PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     23.144
                                                                     2019-03
                                                                
                                                                 
                                                                     41.701
                                                                
                                                                 
                                                                     41.701
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Other Product Development
                                                             WR
                                                             SPAWAR
                                                             Charleston SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.674
                                                                
                                                                 
                                                                     8.674
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 8.674
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The increase in training devices and simulators between FY2019 and FY2020 ($2.201) reflects initiation of operator and maintainer training systems which are required in advance of system fielding in order to provide this capability to the OpFor for their use of this new vehicle.  The increase in pubs and tech data ($0.400) reflects the normal progression in the continuation of technical data development required to operate and maintain the new vehicle.  The increase in In-House Technical Support ($0.500) between FY2019 and FY2020 is attributed to support required for GFE management.
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             BA
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training Decives/Simulators
                                                             TBD
                                                             TACOM
                                                             Warren MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.201
                                                                
                                                                 
                                                                     2.201
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data & Pubs Development
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.213
                                                                     2019-01
                                                                
                                                                 
                                                                     0.613
                                                                
                                                                 
                                                                     0.613
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             In-House Technical Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.245
                                                                     2019-05
                                                                
                                                                 
                                                                     0.745
                                                                
                                                                 
                                                                     0.745
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.087
                                                                     2019-09
                                                                
                                                                 
                                                                     0.089
                                                                
                                                                 
                                                                     0.089
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Live Fire Test & Evaluation (LFT&E)
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Engineering and Technical Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Management Support Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies and Analysis
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 0026
                                                     
                                                         
                                                             PDR/CDR (ACV-C)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MRV Design Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PDR/CDR (ACV-30)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ECP Approval (ACV-C)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PDR/CDR (ACV-R)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ECP Approval (ACV-30)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             DT, LFT&E, OT (ACV-C)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Lot 1 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ECP Approval (ACV-R)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             DT, LFT&E, OT (ACV-30)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Lot 2 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             DT, LFT&E, OT (ACV-R)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Lot 3 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0605813M
                                 (U)Joint Light Tactical Veh (JLTV) Sys Dev & Dem
                                 168
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     19.467
                                     0.000
                                     2.105
                                     2.105
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     21.572
                                
                                 The FY 2011 NDAA directed the Services to separate the Joint Light Tactical Vehicle (JLTV) program into distinct PEs to provide Congress with increased transparency and allow for more effective oversight. Transition of funding from PE 0603635M to PE 0605812M was effective beginning in FY 2013. 

Beginning in FY18, program funding transitioned from Budget Activity 4, Program Element 0605812M Joint Light Tactical Vehicle (JLTV) EMD to account for program progression through the acquisition process.
                                 Funding supports the JLTV Family of Vehicles (FoV) to include the development and testing of Command, Control, Communications, Computers, & Intelligence (C4I) for integration with the JLTV.  JLTV is a joint program between the U.S. Army and the U.S. Marine Corps, of which the U.S. Army is the lead service.  JLTV is a FoV capable of performing multiple mission roles designed to provide protected, sustained, and networked mobility for personnel and payloads across the full Range of Military Operations (ROMO). JLTV features include increased performance, protection, and payload over the current legacy High Mobility Multipurpose Wheeled Vehicle (HMMWV) fleet, minimizing ownership costs by maximizing commonality, fuel efficiency and reliability.  The commonality of components, maintenance procedures, training, etc, among vehicles are inherent in FoV solutions across mission variants to minimize total ownership cost.  Unique service requirements have been minimized.

Major FY20 budget activities include systems engineering/integration activities, design analysis and tests conducted at the Joint GSIL. Efforts will focus on enhancing performance of Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance (C4ISR) system capabilities as they relate to the JLTV; developmental efforts required for the integration of future C4ISR requirements on the JLTV; and cyber security vulnerability assessment and development of associated solutions of the JLTV system and integrated GFE and software. Future C4ISR integration activities such as: Network on the Move (NOTOM) Ground Combat Vehicles; Mounted Family of Computers Core Services (MFoCS); Communications Emitter Sensing and Attack Systems (CESAS); and Military GPS User Equipment (MGUE).
                                 
                                     
                                         20.710
                                         2.260
                                         2.122
                                         2.122
                                    
                                     
                                         19.467
                                         0.000
                                         2.105
                                         2.105
                                    
                                     
                                         -1.243
                                         -2.260
                                         -0.017
                                         -0.017
                                    
                                     
                                         
                                             -2.260
                                        
                                         
                                             -0.453
                                             0.000
                                        
                                         
                                             -0.790
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.017
                                                     -0.017
                                                
                                            
                                        
                                    
                                     The funding increase from FY 2019 to FY 2020 of $2.105M is required for Government Systems Integration Laboratory (GSIL) systems engineering, design analysis and integration efforts for the JLTV and reflects the Congressional Directed Reduction of FY 2019 funding.
                                
                                 
                                     
                                         3209
                                         Joint Light Tactical Vehicle
                                         279
                                         
                                             0.000
                                             19.467
                                             0.000
                                             2.105
                                             2.105
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             21.572
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY18, program funding transitioned from Budget Activity 4 Program Element 0605812M Joint Light Tactical Vehicle (JLTV) EMD to account for advancement through the acquisition process.

The funding increase from FY 2019 to FY 2020 of $2.105M is required for Government Systems Integration Laboratory (GSIL) systems engineering, design analysis and integration efforts for the JLTV.
                                             Funding supports the JLTV Family of Vehicles (FoV) to include the development and testing of Command, Control, Communications, Computers, & Intelligence (C4I) for integration with the JLTV. JLTV is a joint program between the U.S. Army and the U.S. Marine Corps, of which the U.S. Army is the lead service.  JLTV is a FoV capable of performing multiple mission roles designed to provide protected, sustained, and networked mobility for personnel and payloads across the full Range of Military Operations (ROMO). JLTV features include increased performance, protection, and payload over the current legacy HMMWV fleet, minimizing ownership costs by maximizing commonality, fuel efficiency and reliability.  The commonality of components, maintenance procedures, training, etc, among vehicles are inherent in FoV solutions across mission variants to minimize total ownership cost.  Unique service requirements have been minimized.

Funding supports modernization of the current JLTV by investigating technology insertions including, but not limited to: condition based maintenance, vetronics, Victory Architecture, autonomous operations and other emerging technologies.

Major FY20 budget activities include systems engineering/integration activities, design analysis and tests conducted at the Joint GSIL. Efforts will focus on enhancing performance of Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance (C4ISR) system capabilities as they relate to the JLTV; developmental efforts required for the integration of future C4ISR requirements on the JLTV; and cyber security vulnerability assessment and development of associated solutions of the JLTV system and integrated GFE and software. Future C4ISR integration activities include efforts such as: Network on the Move (NOTOM) Ground Combat Vehicles; Mounted Family of Computers Core Services (MFoCS); Communications Emitter Sensing and Attack Systems (CESAS); and Military GPS User Equipment (MGUE).
                                             
                                                 
                                                     Government Systems Integration Laboratory (GSIL) Analysis and Support Engineering
                                                     
                                                         
                                                             2.239
                                                             0
                                                             -Completed: Systems integration activity at the Government Systems Integration Laboratory (GSIL) for various vehicle systems to include battle space awareness, command and control, and other communication requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.105
                                                             0
                                                        
                                                         
                                                             2.105
                                                             0
                                                             Systems analysis and integration activity at the GSIL will assess the JLTV requirements associated with power, weight and space for upgraded legacy C4I systems as well as the introduction of future capabilities such as Mounted Family of Computers (MFOCs), Network on the Move (NOTM), Communications Emitter Sensing and Attack Systems (CESAS), Military GPS User Equipment, and other radio communication platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         NOTE: The funding increase of $2.105M from FY 2019 to FY 2020 provides for the continuation of systems analysis and integration activity as well as the exploration of future capabilities such as Mounted Family of Computers (MFOCs), Network on the Move (NOTM), Communications Emitter Sensing and Attack Systems (CESAS), Military GPS User Equipment, and other radio communication platforms.
                                                    
                                                
                                                 
                                                     Test and Evaluation Events and Analysis
                                                     
                                                         
                                                             15.812
                                                             0
                                                             -Completed activity in accordance with the program TEMP to include MOT&E and C4I testing. Procured 12 vehicles for use in research/design, integration and test activities in support of multiple platform integrations onto the JLTV.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Program Management Support
                                                     
                                                         
                                                             1.416
                                                             0
                                                             Completed support for LRIP activity such as program management for test events, GFE management, monitoring and execution of the LRIP contract, and monitoring of vendor performance during LF testing. Initiated activity to support the evaluation of current and future integration and C4I requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/5095
                                                     Joint Light Tactical Vehicle (JLTV)
                                                     
                                                         233.439
                                                         599.274
                                                         558.107
                                                         558.107
                                                         484.337
                                                         441.728
                                                         423.591
                                                         432.023
                                                         627.564
                                                         3970.296
                                                    
                                                
                                                 
                                                     OPA/D15603
                                                     JLTV (Army)
                                                     
                                                         810.050
                                                         1279.437
                                                         996.007
                                                         996.007
                                                         1096.958
                                                         1096.862
                                                         1096.787
                                                         1096.571
                                                         12204.788
                                                         20670.601
                                                    
                                                
                                                 
                                                     RDT&E/VU9
                                                     0605812A - JLTV (Army)
                                                     
                                                         16.853
                                                         0.000
                                                         2.732
                                                         2.732
                                                         1.744
                                                         1.801
                                                         1.835
                                                         2.010
                                                         31.224
                                                         529.737
                                                    
                                                
                                            
                                             Joint Light Tactical Vehicle (JLTV) is a Joint Service Program with the U.S. Army and U.S. Marine Corps as the two main components.  The U.S. Army is the JLTV service lead.

The JLTV Program entered the Production and Deployment Phase with the Acquisition Decision Memorandum authorization on 25 August 2015.  With Milestone C approval, the LRIP fixed price contract was awarded to Oshkosh Defense LLC on 25 August 2015.  This contract consists of a three year LRIP period with options for five additional years of Full Rate procurement (FRP) deliveries.  JPO JLTV requested separately priced firm fixed price (FFP) option(s) for purchase of the Technical Data Package (TDP) with appropriate data rights to allow for possible future competition for production vehicles and spares.  

The JLTV program will continually monitor emerging technologies and capabilities through its partnerships with U.S. Army and Marine Corps science and technology organizations as well as through industry market research and partnerships. The JLTV program will look for opportunities to implement increased capabilities throughout
the systems' life cycle.
                                             Full Rate Production Decision (FRP) May 2019
                                        
                                         
                                             
                                                 
                                                     Support
                                                     FY2017 and prior year details provided in PE 0605812M/Project 3209
FY2020 supports systems engineering/integration activities, design analysis and tests conducted at the Joint GSIL. Efforts will focus on enhancing performance of Command, Control, Communications, Computers and Intelligence Surveillance and Reconnaissance (C4ISR).
                                                     
                                                         
                                                             System Integration-GSIL
                                                             MIPR
                                                             SPAWAR Atlantic
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     2.239
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.105
                                                                
                                                                 
                                                                     2.105
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 4.344
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY17 and prior year details provided in PE 0605812M/Project 3209
                                                     
                                                         
                                                             Multi-Service Operational Test and Evaluation (MOT&E)  & follow-on testing
                                                             MIPR
                                                             Government Proving Grounds-Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     11.407
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.407
                                                            
                                                        
                                                         
                                                             Developmental Test and Evaluation Oversight
                                                             MIPR
                                                             MCOTEA
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.203
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.203
                                                            
                                                        
                                                         
                                                             R&D system integration test vehicles/kits
                                                             C
                                                             FFP
                                                             Oshkosh
                                                             Oshkosh, WC
                                                             
                                                                 0.000
                                                                 
                                                                     4.202
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.202
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY17 and prior year details provided in PE 0605812M/Project 3209
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.211
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.211
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.205
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.205
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0605813M_3209_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3209
                                                     
                                                         
                                                             USMC Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production Decision
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             USMC Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             USMC Full Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204202N
                                 DDG-1000
                                 169
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 5
                                 System Development & Demonstration (SDD)
                                 
                                     1429.462
                                     134.664
                                     140.264
                                     111.435
                                     111.435
                                     107.912
                                     72.025
                                     15.042
                                     10.164
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $5.000 million to account for the availability of prior year execution balances. 

This Program Element (PE) provides funds for development of the DDG 1000 Class of U.S. Navy surface combatants. The mission of the DDG 1000 class is to provide credible independent forward presence/deterrence and operate as an integral part of Naval, Joint or Combined Maritime Forces. DDG 1000 will establish and maintain surface and sub-surface superiority, provide local air defense, and incorporate signature reduction to operate in all threat environments. DDG 1000 will have seamless Joint Interoperability to integrate all source information for battlespace awareness and weapons direction.
                                 
                                     
                                         140.500
                                         161.264
                                         132.337
                                         132.337
                                    
                                     
                                         134.664
                                         140.264
                                         111.435
                                         111.435
                                    
                                     
                                         -5.836
                                         -21.000
                                         -20.902
                                         -20.902
                                    
                                     
                                         
                                             -21.000
                                        
                                         
                                             -1.512
                                             0.000
                                        
                                         
                                             -4.324
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -21.059
                                                     -21.059
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.157
                                                     0.157
                                                
                                            
                                        
                                    
                                     FY18: Reduction due to SBIR and reprogramming action to support the AMDR Mission Flight retest.
FY19: Reduction of $21.000M is due to the Lack of Acquisition and Test Strategies for MTC-A
FY20: The FY20 funding request was reduced by $5.000M to account for the availability of prior year execution balances, $15.000M of MTC-A rephased for executability, $1.059M for Contractor Services Reform reduction, and misc rate adjustments.
                                
                                 
                                     
                                         2464
                                         DD(X) Sys Design, Dev & Integration
                                         197
                                         
                                             1429.462
                                             134.664
                                             140.264
                                             111.435
                                             111.435
                                             107.912
                                             72.025
                                             15.042
                                             10.164
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project encompasses DDG 1000 development efforts required to deliver the Flight I DDG 1000 Class Ships. Major efforts include software requirements analysis, architectural and design code and unit testing, integration, qualification testing, and Independent Verification and Validation (IV&V) for Software Releases; execution of Integrated Power Systems (IPS) and ship control system testing and integration; Live Fire Test and Evaluation (LFT&E), Developmental Testing (DT), and Integrated Testing (IT) in support of the Test and Evaluation Master Plan (TEMP) and development of Tactical Tomahawk Weapon Control System (TTWCS) software. Funding for previous years is included in PE 0604300N and under 0204202N Project Unit 4009, Advanced Gun System (AGS), on DD(X).

Surface Strike 
After a comprehensive review of Zumwalt class requirements, Navy decided in November 2017 to refocus the primary mission of the Zumwalt Class Destroyers from Land Attack to Offensive Surface Strike.  The funding requested in PB 19 will facilitate this change in mission and add lethal, offensive fires against targets afloat and ashore.  These changes include integration of SM-6 capability, Maritime Strike Tomahawk Integration, and organic cryptologic collection equipment (SPECTRAL).  In order to maintain the required radar signature, an upgrade in off-board platform communications to the Network Tactical Common Data Link (NTCDL) is also required, paired with the SPECTRAL system. 

The Advanced Gun Systems will remain on the ships, but in an inactive status for future use, when a gun round that can affordably meet the desired capability is developed and fielded.
                                             
                                                 
                                                     Product / Software Development
                                                     Product Development/Software Development
                                                     
                                                         
                                                             66.344
                                                             0
                                                             Continued development and corrections to Post Release 8 software, which will provide critical capabilities in command and control (GCCS-M), Helicopter integration (MH-60R) and Link 16 interoperability with other fleet assets. Continued with TTWCS Land Attack System Initiation Lab (LASIL) to add capability to test and certify the interface between TTWCS and the TSCE/DDG 1000 combat system. Continuation of Aircraft Handling and Securing System (AHSS) development and qualification. A technical feasibility assessment was submitted for the Hull, Mechanical and Electrical (HM&E) impact analyses associated with the removal of the two AGS mounts, to be replaced with an alternative weapons system on the DDG 1000 class ships; with regards to size, weight, power, and cost (SWAP-C).
                                                        
                                                    
                                                     
                                                         
                                                             62.154
                                                             0
                                                             Enable the integration, lifecycle management and sustainment of the Total Ship Computing Environment (TSCE) Program of Record software as well as the capability to certify software at the Land Attack System Integration Lab (LASIL). Start development of the Surface Strike and Maritime Targeting Cell - Afloat (MTC-A).
                                                        
                                                         
                                                             63.915
                                                             0
                                                        
                                                         
                                                             63.915
                                                             0
                                                             Continue development of the Surface Strike with Critical Design Review (CDR), Software (S/W) development, testing, and roll-out, preparing for Land Based Testing for SM-6.  Preliminary Design Review (PDR)/Critical Design Review (CDR), Prepping for Final Qualifications Trail (FQT)for Maritime Strike Tomahawk (MST).  Development of a low Radar Cross Section (RCS) antenna for use with SPECTRAL to include requirements definition, CDR, PDR and preparation for testing and installation of the sensor for SPECTRAL.  Array placement and integration efforts and procurement of initial LRIP unit for Navy Tactical Common Data Link (NTCDL) and Maritime Targeting Cell - Afloat (MTC-A) with a Phase 1 IPR, a RFP Release, and a software delivery.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to the rephasing of MTC-A requirements into FY20 and follow.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation Master Plan (TEMP) Execution
                                                     
                                                         
                                                             68.320
                                                             0
                                                             Began Post Delivery Test and Trials (PDT&T) TEMP event execution of ITB1-120 test events on the Self Defense Test Ship (SDTS) utilizing commercial and military aircraft as well as unmanned drone targets; ongoing planning and target buildup for SDTS Anti-Air Warfare (AAW) and lead ship anti-Surface warfare (ASuW) installation checkout and integration testing; continued PRA Test Bed development and execution of computer aided modeling and simulation runs of threat representative scenarios; continued integration of the Zumwalt Combat System with the Total Ship Computing Environment software program including capability improvements; ongoing planning efforts for lead ship Infrared, Magnetic and Acoustic signature measurements/testing; continued conduct of equipment shock qualification activities; began planning activities for system certification events including Fueling at Sea, Boat Handling and Aviation Facilities certifications.  Relevant events being planned and/or executed include: ITB1-120, DTB4-120, ITB4-120, DTB4-130, DTB4-161, DTB4-162, DTB4-163 and DTB4-720B. Continued to provide travel.
                                                        
                                                    
                                                     
                                                         
                                                             78.110
                                                             0
                                                             Continued planning and execution of Post Delivery Test and Trials TEMP events to include: Survivability, Aviation Facilities certification, Boat Handling System certification, Fueling at Sea certification, Self Defense Test Ship (SDTS) Anti-Air Warfare (AAW), Infrared, Acoustic and Magnetic Signature events, PRA Test Bed modeling and simulation Pre-Flight Runs for lead Ship AAW events, equipment shock qualification, pre-requisite test events for Lead Ship Anti-Air Warfare (AAW) testing, Performance and Special Trials to include Calm Water and Rough Water trials, planning for Lead ship Combat System Ship Qualification Trials (CSSQT), AAW testing, sonar and torpedo defense testing, and Anti-Surface warfare (ASuW) testing.
                                                        
                                                         
                                                             47.520
                                                             0
                                                        
                                                         
                                                             47.520
                                                             0
                                                             Execution of TEMP events for AAW, ASuW, IUSW (ASW and Torpedo Defense), execution of leadship CSSQT events, completion of equipment shock qualification, planning for capability improvement, and testing IAW the CNO directed mission change to Offensive Surface Strike..
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $30.590M is due to the completion of Equipment Shock Qualification, and the deferral of TEMP events to after completion of the Lead Ship Post Shakedown Availability (PSA).
                                                    
                                                
                                            
                                             
                                                 
                                                     OMN / 3B1K
                                                     Specialized Skill Training
                                                     
                                                         2.971
                                                         3.024
                                                         3.070
                                                         3.070
                                                         3.129
                                                         3.191
                                                         3.246
                                                         3.311
                                                         0.000
                                                         728.636
                                                    
                                                
                                                 
                                                     OPN / 0947
                                                     DDG 1000 Class Support Equipment
                                                     
                                                         0.000
                                                         57.700
                                                         9.930
                                                         9.930
                                                         14.791
                                                         24.516
                                                         21.635
                                                         22.067
                                                         0.000
                                                         184.043
                                                    
                                                
                                                 
                                                     OMN/15BUO
                                                     Life Cycle Engineering (IWS))
                                                     
                                                         18.804
                                                         65.356
                                                         53.411
                                                         53.411
                                                         40.354
                                                         36.571
                                                         42.851
                                                         43.708
                                                         0.000
                                                         318.507
                                                    
                                                
                                                 
                                                     OMN/15BR1
                                                     DDG 1000 Life Cycle Engineering and Sustainment
                                                     
                                                         9.825
                                                         12.026
                                                         8.368
                                                         8.368
                                                         12.302
                                                         11.429
                                                         11.531
                                                         11.761
                                                         0.000
                                                         112.225
                                                    
                                                
                                                 
                                                     RDTEN/0603795N_2020
                                                     Advanced Gun System Projectile
                                                     
                                                         2.884
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2.884
                                                    
                                                
                                                 
                                                     SCN/2119
                                                     DDG 1000
                                                     
                                                         216.968
                                                         270.965
                                                         155.944
                                                         155.944
                                                         50.400
                                                         2.100
                                                         0.000
                                                         0.000
                                                         0.000
                                                         13195.453
                                                    
                                                
                                            
                                             In October 2010 a revised acquisition strategy had been determined that supports the DDG-1000/DDG-51 restart shipyard allocation workload Memorandum of Agreements (MOAs). Execution of the MOAs shifted primary construction of all three DDG-1000 class ships to Bath Iron Works (BIW).  Award of the DDG 1001/1002 to BIW occurred in September 2011.
                                             Successfully complete Operational Test Readiness Review.  Successfully complete Developmental Test/Integrated Test/Live Fire/Operational Test. Successfully achieve Initial Operational Capability.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Industry Day for surface strike and MTC-A was conducted in August 2018. This effort is in preparation of RFP release for development efforts beginning in FY19.
                                                     
                                                         
                                                             Ship Integration Development Software
                                                             SS
                                                             CPAF
                                                             Raytheon
                                                             Tewksbury MA
                                                             
                                                                 911.935
                                                                 
                                                                     48.456
                                                                     2017-12
                                                                
                                                                 
                                                                     30.387
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 990.778
                                                            
                                                        
                                                         
                                                             Ship Integration Development (Prod Dev), TTWCS /ASIST
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 78.281
                                                                 
                                                                     16.576
                                                                     2017-12
                                                                
                                                                 
                                                                     13.467
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 108.324
                                                            
                                                        
                                                         
                                                             Surface Strike Implementation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.300
                                                                     2019-01
                                                                
                                                                 
                                                                     33.970
                                                                
                                                                 
                                                                     33.970
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Targeting Cell - Afloat
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.000
                                                                     2019-01
                                                                
                                                                 
                                                                     29.945
                                                                
                                                                 
                                                                     29.945
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Alternative Weapon System Analysis
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.312
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.312
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             SDTS (ITB1-120) / PRA TB
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Portsmouth, RI
                                                             
                                                                 120.799
                                                                 
                                                                     6.500
                                                                     2017-12
                                                                
                                                                 
                                                                     11.300
                                                                     2018-12
                                                                
                                                                 
                                                                     8.438
                                                                
                                                                 
                                                                     8.438
                                                                     2019-12
                                                                
                                                                 4.800
                                                                 151.837
                                                            
                                                        
                                                         
                                                             T&E Engineering
                                                             C
                                                             CPIF
                                                             CSC
                                                             Washington, DC
                                                             
                                                                 3.200
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-12
                                                                
                                                                 0.200
                                                                 4.000
                                                            
                                                        
                                                         
                                                             SDTS/PRA/Integrated Test
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 43.064
                                                                 
                                                                     6.078
                                                                     2017-11
                                                                
                                                                 
                                                                     2.116
                                                                     2018-11
                                                                
                                                                 
                                                                     4.018
                                                                
                                                                 
                                                                     4.018
                                                                     2019-11
                                                                
                                                                 5.411
                                                                 60.687
                                                            
                                                        
                                                         
                                                             Advanced Program
                                                             C
                                                             CPIF
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 12.179
                                                                 
                                                                     4.400
                                                                     2017-11
                                                                
                                                                 
                                                                     2.400
                                                                     2018-11
                                                                
                                                                 
                                                                     3.853
                                                                
                                                                 
                                                                     3.853
                                                                     2020-02
                                                                
                                                                 2.400
                                                                 25.232
                                                            
                                                        
                                                         
                                                             Maritime Targeting Cell - Afloat
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Eng/M&S/Cert Agents
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 8.127
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.244
                                                                     2018-11
                                                                
                                                                 
                                                                     0.412
                                                                
                                                                 
                                                                     0.412
                                                                     2019-11
                                                                
                                                                 0.200
                                                                 9.183
                                                            
                                                        
                                                         
                                                             Integrated Test
                                                             WR
                                                             NSWC
                                                             Bethesda, MD
                                                             
                                                                 15.333
                                                                 
                                                                     1.614
                                                                     2017-11
                                                                
                                                                 
                                                                     2.450
                                                                     2018-11
                                                                
                                                                 
                                                                     2.169
                                                                
                                                                 
                                                                     2.169
                                                                     2019-11
                                                                
                                                                 1.825
                                                                 23.391
                                                            
                                                        
                                                         
                                                             HM&E Systems
                                                             WR
                                                             NSWC
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                                 To ensure resources are aligned to enable rapid capability delivery, funding has been realigned into PE 0304785N (Tactical Cryptologic System) from the following Program Elements/Projects as part of RDTEN PE Consolidation starting in FY 2020:  PE 0305208N (Distributed Common Ground Sys) Project 2174 (Distributed Common Ground System-Navy (DCGS-N)) and Project 2227 (DCGS-N Increment 2), and PE 0204574N (Advanced Cryptologic Systems Engineering) Project 3091 (Advanced Cryptologic Carry On Program (CCOP)).  There are no New Starts associated with PE Consolidation.
                                 The Shipboard Information Warfare (SIW) line includes the Ship's Signal Exploitation Equipment (SSEE) Family of Systems (FoS) which include Increment E, Increment F (and its variants), Spectral and Modifications, as well as the Integrated Communications Data System (ICADS) Increment I and Increment II. These programs are classified Information Warfare (IW) / Electronic Warfare (EW) tactical cryptologic systems supporting Command and Control, Battlespace Awareness, Electromagnetic Maneuver Warfare / Integrated Fires (EMW/IF) modes of global engagement. These systems enable power projection at the strategic level in any environment including communications challenged situations (previously referred to as Anti-Access, Area Denial (A2AD)) across the globe and provide offensive EW capabilities at the tactical level, ensuring surface vessels ability to disrupt, deny, degrade and defeat adversary (state and non-state) use of the radio frequency spectrum while simultaneously providing advanced Information Related Capabilities (IRC) to maritime warfighters. SSEE systems detect adversary radio frequency emissions and use them to provide critical tactical and strategic intelligence, situational awareness, and hostile threat assessment depriving the adversary of enhanced signals exploitation capability and limiting their ability to counter strike. The systems are incremental acquisition programs designed to pace adversary communications technology development by using Research, Development, Test & Evaluation (RDT&E) funding to rapidly develop and transition new technologies and provide new capabilities as Pre-Planned Product Improvement (P3I) upgrades into the system's hardware/software configuration via a net-centric Service Oriented Architecture (SOA). Funding will focus on developing and delivering expanded offensive IW / EW and future Cyberspace capabilities in accordance with Presidential direction and in support of multiple Operational Plans (OPLANS) and communications challenged scenarios. ICADS Increment II is a mission critical system providing advanced simulation capability for naval platforms as well as back-up communications capabilities. Additional details for these programs are held at a higher classification level. The Advanced Cryptologic Systems Engineering 

The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance and Reconnaissance (ISR) systems and operations. DCGS accesses and ingests data from spaceborne, airborne, subsurface, and surface ISR collection assets, intelligence databases and intelligence producers. This collected data is shared across a joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System (GCCS) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signals Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL) or Information Store (iSToRE), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g., Global Command and Control System - Maritime (GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N system efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of a Maritime ISR Enterprise capabilities, migration of ISR applications to a SOA environment, and integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). DCGS-N will also become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy. Additionally, Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. ISR systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. DCGS-N Increment 1 is currently performing technical refreshes to Windows 10 (WIN 10) per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N Increment 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on Unit Level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.

DCGS-N Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N Increment 2 will perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide MDA capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 Enterprise Node; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. The third release (Fleet Capability Release 3 (FCR-3), enhances embedded training to include new modified capabilities, automatic exploitation of motion imagery, ability to define, detect, and display anomalies, ability to observe entities with target list items, fusion of observation reports to detect non-emitting vessels, enhanced alerting and enterprise connectivity detection.  DCGS-N Increment 2 will insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. Follow-on releases will be developed based on Fleet requirements. 

The Cryptologic Carry-on Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface cryptologic carry-on capability. There are 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each of these is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, numerous Navy and Coast Guard platforms are other potential users.

In FY 2020, SSEE Increment F (and its variants) will continue to develop, refine, and test new, unexplored and unexploited signal and cyber capabilities and integrate solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums, insert new technology enhancements via incremental software and hardware upgrades and to deliver as required to maximize system effectiveness. Specifically, Increment F will continue development in support of software and hardware development for VITA 49 / VPX Next-Generation Chassis to deliver advanced capabilities in a dynamic environment while integrating hosting services to platforms, bringing an enhanced modular, mission-tailorable system infrastructure specifically required for National/Tactical integration. Funding will also finalize development for solutions intended to meet Joint interface and compliance standards (4.X). SSEE Increment F also continues to integrate capabilities able to operate in communications challenged environments into the system configuration. 

In FY 2020, Spectral will continue acquisition, logistics, test planning, and contracting activities, while beginning development and engineering of capabilities and subsystems to be incorporated into Engineering Design Models (EDMs) required under Fleet Capability Release - 1 (FCR-1).  FY 2020 for SSEE Modifications supports continued hardware and software development to bring advanced capabilities to the Fleet for simultaneous detection, collection, processing, electronic warfare and display of communication intelligence data from hostile, high threat and adversary platforms in select extended frequency ranges not prosecuted today. It will continue development to integrate designs to bring advanced signal processing to the Next Generation-GRAYWING capability while migrating to meet future industry backplane standards to align with Common Core Architecture (CCA) strategies. 

In FY 2020, Integrated Communications and Data Systems Increment II (ICADS Inc. II) will support EDM - 1 development, testing and demonstration of system capability running in accordance with Commander, U.S. Pacific Fleet (COMPACFLT) requirements as well as all the necessary technical, acquisition and contracting documentation to bring additional EDM's.

In FY 2020, DCGS-N Increment 1 will continue development, integration and regression testing required to remain aligned with national imagery standards to be incorporated into technology refreshes for Win 10 upgrades.

In FY 2020, Intelligence Carry-On Program (ICOP) will commence integration and testing events in support of F35 Block 3 and Triton. In addition, ICOP will perform interoperability testing with new capabilities such as minotaur and project maven to align with Integrated Fires (IF) / Electromagnetic Warfare (EMW) concepts.

In FY 2020, DCGS-N Increment 2 will award a Contract that will support the Government LSI for integration, assembly and test of commercial items, COTS, and GOTS components procured for the DCGS-N Increment 2 baseline. Currently this support is provided on several task orders on several contract vehicles. This contract will consolidate that work into a single contract to cover integration of capabilities in FCR-3 through Fleet Capability Release 5 (FCR-5), and ensure Distributed Common Ground System-Navy (DCGS-N) Increment 2 interoperability with the DCGS-N Family of System (FoS), the multi-service and Intelligence Community DCGS FoS, and the Consolidated Afloat Networks and Enterprise Services (CANES) system. DCGS-N Increment 2 will install one (1) unit for Initial Operational Test and Evaluation (IOT&E). DCGS-N Inc 2 will complete integration of Fleet Capability Release 3 (FCR-3) and conduct an In Progress Test Review and Integrated Test of the FCR-3 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to integrate a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data. Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. Intelligence, Surveillance, Reconnaissance (ISR) systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

In FY 2020, Cryptologic Carry On Program (CCOP) will continue to integrate, test, and document identified COTS and GOTS technologies and subsystems that meet emergent and on-going Fleet requirements as specified in the SOI and target threat list, as well as, continue to develop upgrades to existing systems and subsystems according to Fleet requirements. Funds aid the development of new signal processing algorithms and software based solutions to enable rapid transition of capability to permanently installed SSES systems, including SSEE Family of Systems (FoS) and its variants, the research of self-contained small form factor systems for Patrol craft and other small units, and the research of Adaptive Mission Modules for rapid insertion to counter specific threats or provide intelligence in specific areas of operation. More details are available at higher classification.
                                 
                                     
                                         28.311
                                         44.098
                                         47.173
                                         47.173
                                    
                                     
                                         22.762
                                         42.398
                                         101.339
                                         101.339
                                    
                                     
                                         -5.549
                                         -1.700
                                         54.166
                                         54.166
                                    
                                     
                                         
                                             -1.700
                                        
                                         
                                             -0.007
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     54.543
                                                     54.543
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.377
                                                     -0.377
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.542
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $1.736M to account for the availability of prior year execution balances. 

The funding increased from FY 2019 to FY 2020 by $49.843M due to the PE consolidation, which transferred funding from PE 0305208N Project 2174, PE 0305208N Project 2227, and PE 0204574N Project 3091 into PE 0304785N.  

Additionally, there was an increase from FY 2019 to FY 2020 of $8.548M due to support Spectral EDM development for both shore and afloat based systems and to support creating a Development Operations environment.
                                
                                 
                                     
                                         2134
                                         Shipboard IW Exploit
                                         
                                             327.817
                                             22.762
                                             42.398
                                             53.496
                                             53.496
                                             56.440
                                             48.802
                                             57.618
                                             58.775
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was increased by $11.098M to support Ship's Signal Exploitation Equipment (SSEE) Family of Systems (FoS) (which includes SSEE Increment E, SSEE Increment F (and its variants), Spectral and SSEE Modifications), and Integrated Communications Data System (ICADS) (which includes ICADS Increment I and ICADS Increment II)). These programs are classified Information Warfare (IW) / Electronic Warfare (EW) tactical cryptologic systems supporting all facets of Assured Command and Control, Battlespace Awareness, Electromagnetic Maneuver Warfare / Integrated Fires (EMW/IF) modes of global engagement and provide both battle group and combatant commanders with real-time indications and warnings by acquisition ("Find") and localization ("Fix") of Signals of Interest (SOI) as well as provide the Surface Fleet's only EW non-kinetic capabilities ("Finish"). The SSEE Increment F variants bring a new dimension of afloat Signals Intelligence (SIGINT) capabilities by providing advanced scalability and modularity for mission planners to execute.  SSEE Modifications is a classified tactical signals intelligence frequency extension capability that integrates and interoperates with SSEE Increment F host system. SSEE Modifications is broken into two major components, Paragon which provides simultaneous detection, collection, processing, Information Operations (IO) and display of communication intelligence data from hostile, high threat and adversary platforms in select frequency ranges not prosecuted or countered with the host system, and the Graywing subsystem which is an advanced common data link system with SSEE Increment F systems.  Spectral however, is the Navy's next-generation SIGINT, EMW, and IO weapons system to provide scalable, mission configurable, and modular capabilities using a common user interface through an open software architecture to allow rapid integration and deployment of special use capabilities satisfying Navy and Joint maritime intelligence requirements beyond any existing system could match.  Spectral will rapidly deliver enhancements in spectrum coverage, advances in antenna technologies, and improvements in integration with other Radio Frequency (RF) systems, combat systems, and other data interfaces to bring a together a comprehensive integrated cryptologic intelligence picture.  As an incremental acquisition program, Research, Development, Test & Evaluation (RDT&E) funding is required to rapidly develop and integrate new technologies and associated new operational capabilities to pace both known and future signal threats and transition as Pre-Planned Product Improvement (P3I) upgrades into the system's hardware / software configuration and deliver to fielded systems as required to satisfy Fleet needs. Program funding incorporates P3I, new Commercial-Off-The-Shelf (COTS) or Government-Off-the-Shelf (GOTS) based technologies, and software into the existing systems to address Fleet needed priorities, capability gaps or combat known threats. Funding also focuses on developing and delivering expanded non-kinetic EW capabilities and net-centric Service Oriented Architecture (SOA), as well as meeting intended interoperability objectives through Fleet defined Common Core Architectures (CCA) to enable application hosting services; all in accordance with Presidential direction and strategic objectives while also in support of multiple Operational Plans (OPLANS), Concepts of Operations (CONOPS) and communications challenged scenarios (previously known as Anti-Access Area Denial) (further details held at a higher classification level). SSEE FoS will continue development and integration of capabilities able to operate in those communications challenged environments solutions for the SSEE Increment F, SSEE Modifications, and Spectral systems as well as bring enhanced signals exploitation and expanded SOI processing capabilities to fielded systems. Funding supports development and integration efforts to fuse data produced and distributed by Shipboard IW/Information Operations (IO) systems with other intelligence data at multiple classification levels and provided to shipboard combat systems to support kinetic and non-kinetic fires. It can also be used to enable a more complete understanding and more agile and effective exploitation of the electromagnetic spectrum. 

FY 2020 funding for SSEE Increment F (and its variants) will continue to develop, refine, and test new, unexplored and unexploited signal and cyber capabilities and integrate solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums, insert new technology enhancements via incremental software and hardware upgrades and to deliver as required to maximize system effectiveness. Specifically, Increment F will continue development in support of software and hardware development for VITA 49 / VPX Next-Generation Chassis to deliver advanced capabilities in a dynamic environment while integrating hosting services to platforms, bringing an enhanced modular, mission-tailorable system infrastructure specifically required for National/Tactical integration. Funding will also finalize development for solutions intended to meet Joint interface and compliance standards (4.X). SSEE Increment F also continues to integrate capabilities able to operate in communications challenged environments into the system configuration. 

FY 2020 funding for Spectral will continue acquisition, logistics, test planning, and contracting activities, while beginning development and engineering of capabilities and subsystems to be incorporated into Engineering Design Models (EDMs) required under Fleet Capability Release - 1 (FCR-1).  FY 2020 for SSEE Modifications supports continued hardware and software development to bring advanced capabilities to the Fleet for simultaneous detection, collection, processing, electronic warfare and display of communication intelligence data from hostile, high threat and adversary platforms in select extended frequency ranges not prosecuted today. It will continue development to integrate designs to bring advanced signal processing to the Next Generation-GRAYWING capability while migrating to meet future industry backplane standards to align with Common Core Architecture (CCA) strategies. 

With finalized Spectral requirements and specifications, changes have been made to the schedule which include shifting Milestone B decision from QTR 3 FY 2018 to QTR 3 FY 2020, and Fleet Capability Release (FCR) Integration Test from QTR 2 FY 2020 to QTR 4 FY 2023.  Production Representative/Engineering Design Model (EDM) development begins in QTR 2 FY 2020, and Fleet Capability Release (FCR)-1 begins in QTR 1 FY 2023.  Additionally, it added an EDM Integration Test and Operational Assessment in QTR 3 and QTR 4 FY 2022 respectively.  

FY 2020 funding for Integrated Communications and Data Systems Increment II (ICADS Inc. II) will support EDM - 1 development, testing and demonstration of system capability running in accordance with Commander, U.S. Pacific Fleet (COMPACFLT) requirements as well as all the necessary technical, acquisition and contracting documentation to bring additional EDM's.

Revised Fleet requirements for ICADS Inc. II coupled with a delayed start in acquisition and engineering, forced adopting a new hybrid acquisition model to ensure rapid system prototyping.  The following changes have made to the ICADS schedule: Milestone C shifted from QTR 1 FY 2020 to QTR 4 FY 2021, Integration Test -1 moved from QTR 4 FY 2018 to QTR 4 FY 2021 and Production Representative -1 delivery from QTR 4 FY 2018 to QTR 1 FY 2021.
                                             
                                                 
                                                     Ship's Signal Exploitation Equipment Inc F (SSEE Inc F)
                                                     
                                                         
                                                             6.487
                                                             0
                                                             Continued Pre-Planned Product Improvement (P3I) to provide enhanced capabilities into the Ship's Signal Exploitation Equipment (SSEE) Increment F system and its variants and delivered a Software Build. Commenced solutions to meet Joint interface development and compliance standards (4.X) while creating netted sensor framework strategies to deliver enhanced automation capabilities to expedite sensor tasking and control and ease operator workflows. Developed and delivered Electronic Warfare (EW) capabilities based upon the warfighter identified FY18 Signals of Interest (SOI) threats (annually-updated) for integration into the SSEE Increment F system to be fielded as needed to satisfy Fleet requirements. Expanded SOI Directional Finding (DF), processing, and exploitation capabilities to allow collection of the newest high priority modern technology threat signals across multiple frequency bands for tightly integrated IO / non-kinetic capabilities while opening the SSEE system architecture for enhanced collaborative development and future capability integration. Continued development of Anti-Access, Area Denial (A2AD) capabilities such as enabled operations in Global Positioning System (GPS)-challenged environments and bringing Carrier Strike Group self-actualization tools such as Own Force Monitoring (OFM) capabilities. Entered the follow-on phases of the Next-Generation chassis development to include system testing and initial integration into the host system. Enhanced SSEE Increment F remoting capabilities and usability by providing increased functionality and capabilities along with delivering streamlined user interfaces to remote and local users. Maintained cognizance of current warfighter-identified signal sets and made additions and improvements to the system as required by National and Fleet stakeholders.
                                                        
                                                    
                                                     
                                                         
                                                             8.148
                                                             0
                                                             Continue to develop Joint interface compliance standards (4.X) while creating netted sensor framework strategies and delivering enhanced automation capabilities to expedite sensor tasking and control and ease operator workflows. Continue Pre-Planned Product Improvements (P3I) to develop and deliver EW capabilities based upon the warfighter identified FY19 Signals of Interest (SOI) threats (annually-updated) for integration into the SSEE Increment F system and deliver as required to meet Fleet requirements. Develop, refine, and test new, unexplored and unexploited cyber capabilities as well as begin integration solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums and insert new technology enhancements via incremental software and hardware upgrades. Continue software and hardware development for VITA 49/ VPX Next-Generation Chassis designs and integrate capabilities operating in communications challenged environments into this new open architecture framework creating a modular, mission-tailorable capability specifically required for National / Tactical mission integration. Design system interfaces and data flow techniques to enable advanced National / Tactical Integration with U.S. Navy Surface Cryptologic Systems by deploying NSAnet afloat while adhering to national cybersecurity initiatives by bringing advanced inter-strike group network capabilities able to operate in any environment as well as develop, test and integrate advanced, targeted maritime IW capabilities and techniques in support of the Deputy Secretary of Defense Management Action Group (DMAG) Asia-Pacific Security Initiatives (APSI).  Began initial requirements definition for integration and interoperability of SSEE to the Distributed Data Transfer Service, Cross Domain Systems and Common Tactical Manager as part of the Electromagnetic Maneuver Warfare / Integrated Fires (EMW/IF) concept.
                                                        
                                                         
                                                             12.589
                                                             0
                                                        
                                                         
                                                             12.589
                                                             0
                                                             Continue Pre-Planned Product Improvement (P3I) to provide enhanced capabilities into the SSEE Increment F system and its variants by continuing to develop, refine, and test new, unexplored and unexploited cyber capabilities as well as finalize integration solutions to incorporate other Navy development investments to enhance the Fleet's ability to dominate and defend cyberspace mediums and insert new technology enhancements via incremental software and hardware upgrades.  Intent is to transition from annual software builds to delivering incremental software updates as required to maximize Fleet readiness and its cybersecurity posture.  Finalize Joint interface development and compliance standards (4.X) to create a netted sensor framework strategy and deliver enhanced automation capabilities to expedite sensor tasking and control and ease operator workflows. Develop and deliver EW capabilities based upon the warfighter identified FY20 Signals of Interest (SOI) threats (annually-updated) for integration into the SSEE Increment F systems (including variants) and deliver as required to meet Fleet requirements.  Continue VITA 49 / VPX Next-Generation Chassis development by including modifications to provide enhanced data processing, and greater exposure of existing system services while meeting constricting Space, Weight, Power and Cooling (SWPaC) requirements on ships.  Also continue to integrate specialized signal processing capabilities (including MEDUSA, ACES and SILK THREAD functionality) into the new architecture to both modernize and increase performance to posture for future SIGINT threats, maximizing hosting environment utility.  Continue to develop the architecture, network performance specifications, and hosting environment to bring NSAnet afloat by deploying Navy Tactical Data Network (NTDN) to Carrier Strike Group.  This is done to adhere to national cybersecurity initiatives and bring advanced inter-strike group network capabilities able to operate in any environment while continuing to integrate Cryptologic systems with shipboard combat systems for tightly coupled mission execution. This also brings high-side fusion and battle management aids within the SSEE FoS.  Begin necessary documentation for system/network testing, production and installation for designated CVN installation while taking ownership of initial prototypes. Continue development and integration capabilities able to operate in communications challenged environments to maintain cognizance of current warfighter-identified signal sets and make additions and improvements to the system as required by National and Fleet stakeholders.  It also supports increasing Sensitive Compartmented Information (SCI) compute power within the Ship's Signal Exploitation Space (SSES), the only SCI accredited space within most ships, bringing high-side fusion and battle management aids within the SSEE FoS Hosting Environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 is for additional testing and demonstration for A2AD capabilities Navy Tactical Data Network (NTDN) initial capability roll-out.  Additional details are held at a higher classification.
                                                    
                                                
                                                 
                                                     Spectral
                                                     
                                                         
                                                             9.319
                                                             0
                                                             As a result of the finalized requirements definition (which broadens Spectral system specifications while leveraging on-going process improvement initiatives including Ship Modernization) and incorporation of a competitive but agile contracting strategy (which aligns Agile Acquisition strategies to contract management facilitates signal exploitation development to adapt to rapid changes in adversary communications while expanding system capability over the course of the program life-cycle), Milestone B was re-phased into FY20.  Finalized technical requirements and traceability matrices in the form of a Systems Performance Specification. Continued with acquisition activities, systems engineering, logistics, test planning, development of the Test & Evaluation Master Plan (TEMP), Systems Engineering Plan (SEP) and contracting activities in support of the Development Request for Proposal (RFP) decision. Refined requirements for capabilities able to operate in communications challenged environment to be incorporated into future Fleet Capability Release (FCR) baseline releases. Continued studies, analysis and engineering efforts for market research for Spectral requirement: Advanced Radio Frequency (RF) aperture development. It also satisfied Fleet needs for multi-mission antennas and control modules while expanding upon the Information Warfare (IW) / Electronic Warfare (EW) and tactical Cryptologic system capability of exploiting signals throughout the RF spectrum.
                                                        
                                                    
                                                     
                                                         
                                                             18.731
                                                             0
                                                             With re-phased and adjusted schedule capturing new acquisition strategy, Spectral will achieve programmatic development RFP Decision to solicit Spectral system development contract in FY 2019.  Initial activity under the planned the Spectral development contract includes initial Engineering Design Models (EDM) system development, individual capability development within the Spectral requirement band, as well as establish a virtual Development Environment used to quickly engineer and integrate capability while having multiple vendors and engineering resources develop.  Continue acquisition activities, systems engineering, logistics, test planning, finalizing the Test & Evaluation Master Plan (TEMP) and contracting activities in support of the Development RFP and subsequent Milestone B decision.  With re-phased milestone, FY 2019 will initiate development efforts to build the initial EDMs (Ashore and Afloat).  The initial EDMs are intended to be used for systems testing and lab-based capability integration, initial training, and to refine requirements, technical data packages and matrices in preparation for Requirements Development Plan (RDP) approval and Build Decision - 1 (BD-1).  Refine advanced or next-generation SIGINT, cyber, IO, or EW capabilities that are beyond or exceed performance requirements scope of currently fielded systems including SSEE Increment F, to be incorporated into the Spectral baseline as well as make available for immediate Fleet introduction via fielded Capability Drops. Spectral Capability Drops brings developed capability in support of EDM development immediately to the Fleet by having the solution parsed and integrated into fielded systems.  Continue afloat combat systems integration and execute studies, analysis and engineering efforts for market research to support Advanced Radio Frequency (RF) aperture development and integration. It also satisfies Fleet needs for multi-mission antennas and control modules as part of the Spectral requirement while also expanding upon the Information Warfare (IW) / Electronic Warfare (EW) and tactical Cryptologic system capability of exploiting signals throughout the RF spectrum.
                                                        
                                                         
                                                             27.279
                                                             0
                                                        
                                                         
                                                             27.279
                                                             0
                                                             Complete documentation and acquisition activity to achieve programmatic Milestone B decision and award the prime system integrator and development contract towards delivering a EDM Ashore.  Initiate procurement of the EDM hardware for below-deck equipment; continue to build, assemble, and integrate hardware as well as procure developmental equipment to support the necessary lab-based and Development Operations environments that will quickly engineer and integrate capability into the software baseline as well as develop advanced or next-generation SIGINT, cyber, IO, or EW capabilities beyond or in excess of performance requirements scope of currently fielded systems including SSEE Increment F.  This includes having virtual software development environment for enhanced configuration management through Web-based services and applications for a robust, open, modular development environment.  Continue Engineering Design Model (EDM) and Capability Drop development focusing on engineering efforts outlined in FY 2020 Fleet Integrated Priority and Integrated Priority Capability lists.  FY20 EDM development establishes the initial software and hardware baseline configurations and common core capabilities associated with the next generation system, including enhanced requirements to integrate the systems with Ship's Combat and Intelligence Systems to support Integrated Fires and Electromagnetic Maneuver Warfare and the capabilities able to operate in communications challenged environments in the operating frequency bands outside that of fielded systems.  As those capabilities mature and become available, they are made available to be immediately fielded via Capability Drops to satisfy any prioritized Fleet requirement. Initiate system design to include an expanded mission module hosting environment, advanced Information Warfare (IW) / Electronic Warfare (EW) cyberspace capabilities capable of exploiting signals throughout the RF spectrum. Initiate test plans to support Developmental and Operations Assessments against the EDM systems.  With finalized afloat combat systems integration studies, analysis, and engineering efforts to support Advanced Radio Frequency (RF) aperture development and integration complete, Advanced RF Aperture Development effort to match the expanded capability is required to meet future SOI threats.  Engineering and design in topside maritime antennas enables execution of full functionality and scope of Spectral requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 supports EDM development for both shore and afloat based systems in alignment with established U.S. Navy cryptologic requirements definition through the established initial software and hardware baselines. Efforts include engineering and design of hardware components, software configuration management, user interfaces, coordination and planning. It also funds support creating a Development Operations environment.
                                                    
                                                
                                                 
                                                     Ship's Signal Exploitation Equipment Modifications  (SSEE Modifications)
                                                     
                                                         
                                                             4.498
                                                             0
                                                             Achieved both Full Rate Production (FRP) milestone and Initial Operating Capability (IOC) as defined in the program acquisition strategies. SSEE Modifications transitioned to annual Build releases post FRP decision. Executed hardware and software development to bring advanced capability to the Fleet for simultaneous detection, collection, processing, electronic warfare and display of communication intelligence data from hostile, high threat and adversary platforms in select extended frequency ranges not prosecuted today. Furthered engineering development to bring advanced signal processing to the Next Generation-GRAYWING capability while migrating to meet future industry backplane interconnectivity standards to align with Common Core Architecture (CCA) strategies. Continued development and integration of communications challenged solutions and enhanced Signals exploitation and expanded Signals of Interest (SOI) processing capabilities to fielded systems.
                                                        
                                                    
                                                     
                                                         
                                                             5.682
                                                             0
                                                             Continue to execute hardware and software development via annual software release to bring further advanced capability to the Fleet within the expanded Radio Frequency (RF) ranges such as delivering advanced Directional Finding (DF) algorithms to increase geolocation accuracy and integrating new exploitation techniques to address emerging signal threats, while delivering advanced capability to the Fleet through simultaneous detection, collection, processing, electronic warfare, and geographical display of communication intelligence data from hostile, high threat and adversary platforms. Continue designs to bring advanced signal processing to the Next Generation-GRAYWING capability. Begin engineering development and system designs to meet future industry backplane interconnectivity standards to align with CCA strategies. Continue development and integration of capabilities able to operate in communications challenged environments as well as deliver enhanced Signals exploitation and expanded SOI processing capabilities and signal acquisition algorithms to fielded systems. Complete Joint Interoperability Test Center (JITC) certification testing.
                                                        
                                                         
                                                             5.328
                                                             0
                                                        
                                                         
                                                             5.328
                                                             0
                                                             Continue to execute hardware and software development via annual software release to bring further advanced capability to the Fleet within the expanded Radio Frequency (RF) ranges and integrate new exploitation techniques to address emerging signal threats, while delivering advanced capability to the Fleet through simultaneous detection, collection, processing, electronic warfare, and geographical display of communication intelligence data from hostile, high threat and adversary platforms. Restore any hardware or software discrepancies or system bugs stemming from Initial Operational Test & Evaluation test reports.  Continue engineering to bring advanced signal processing to the Next Generation-GRAYWING capability to be integrated into the SSEE FoS hosting environments. Continue engineering development and system designs to meet future industry backplane interconnectivity standards to align with CCA strategies. Continue development and integration of capabilities able to operate in communications challenged environments as well as deliver enhanced Signals exploitation and expanded SOI processing capabilities and signal acquisition algorithms to fielded systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 is due to a reduction in SSEE Modifications Software Problem Report (SPR) engineering development resolving software bugs and deficiencies.
                                                    
                                                
                                                 
                                                     Integrated Communications and Data Systems Increment II (ICADS Inc II)
                                                     
                                                         
                                                             2.458
                                                             0
                                                             Continued acquisition and systems engineering activities initiating development of the first ICADS Increment II Production Representative (PR). Built a Technical Design Package (TDP) including initial design drawings that are to be included as Government Furnished Information (GFI) in developing the follow-on PR systems. Completed documentation including System Engineering Plan (SEP).
                                                        
                                                    
                                                     
                                                         
                                                             9.837
                                                             1
                                                             Continue acquisition and systems engineering activities associated with the development of the first ICADS Increment II Production Representative (PR). Complete ICADS Increment II design reviews including Preliminary Design Review (PDR) and begin preparation for Critical Design Review (CDR). Continue development of all necessary acquisition, systems engineering, logistics, training development activities and documentation in support of Request for Proposal (RFP) release.
                                                        
                                                         
                                                             8.300
                                                             0
                                                        
                                                         
                                                             8.300
                                                             0
                                                             Finalize delivery of Production Representative (PR)-1. Complete CDR and RFP while complete all necessary acquisition, systems engineering, logistics, training development in support of the Low-Rate Initial Production (LRIP) / Milestone C decision. Complete development of all technical drawings and contractual documentation in preparation for Request for Proposal (RFP) contract release to support production of the ICADS LRIP and Full-Rate Production systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 is a result of completed engineering development, acquisition and technical documentation and preliminary design reviews supporting the completion of the first ICADS Increment II Production Representative system.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN / 2360
                                                     Shipboard IW Exploit
                                                     
                                                         216.615
                                                         218.103
                                                         194.758
                                                         194.758
                                                         235.478
                                                         286.193
                                                         344.917
                                                         297.453
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition, management and contracting strategies support engineering, manufacturing development and production by providing funds to a Prime Contractor and Space & Naval Warfare Systems Command (SPAWAR) Systems Center (SSC) - Atlantic, SPAWAR Systems Center - Pacific and miscellaneous contractors, with management and contract oversight by SPAWAR HQ.
                                             Ship's Signal Exploitation Equipment (SSEE) Increment F will incorporate pre-planned product improvements to provide enhanced or additional capabilities into the system to increase performance and capability while maximizing value to the Navy. SSEE Increment F improvements along with the addition of the SSEE Modifications and Medusa capabilities will expand signals of interest processing capability to allow collection of the newest high priority modern technology threat signals for tightly integrated Information Operations (IO) / non-kinetic capabilities in support of time critical military strike operations and subsequent processing and analysis for timely and accurate situational awareness for force protection. Paragon is a classified Navy tactical signals intelligence frequency extension capability that will be integrated into Ship's Signal Exploitation Equipment Increment E and F programs. Spectral will expand upon the Information Warfare (IW) / Electronic Warfare (EW) and tactical cryptologic system capability of exploiting signals throughout the Radio Frequency (RF) spectrum, in addition to focusing new technologies towards new and previously unexplored and unexploited cyber capabilities as we integrate into the Electromagnetic Maneuver Warfare (EMW) Integrated Fires (IF) architecture.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 158.330
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 158.330
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPAF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 12.318
                                                                 
                                                                     1.670
                                                                     2017-12
                                                                
                                                                 
                                                                     4.307
                                                                     2018-12
                                                                
                                                                 
                                                                     4.431
                                                                
                                                                 
                                                                     4.431
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 5.403
                                                                 
                                                                     0.889
                                                                     2017-10
                                                                
                                                                 
                                                                     1.385
                                                                     2018-10
                                                                
                                                                 
                                                                     1.385
                                                                
                                                                 
                                                                     1.385
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 6.867
                                                                 
                                                                     0.616
                                                                     2017-10
                                                                
                                                                 
                                                                     1.600
                                                                     2018-10
                                                                
                                                                 
                                                                     1.248
                                                                
                                                                 
                                                                     1.248
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development ICADS
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.006
                                                                
                                                                 
                                                                     4.006
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.006
                                                            
                                                        
                                                         
                                                             Primary Hardware Development Spectral
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     10.917
                                                                
                                                                 
                                                                     10.917
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 10.917
                                                            
                                                        
                                                         
                                                             Training Development
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.265
                                                                     2017-12
                                                                
                                                                 
                                                                     0.413
                                                                     2018-12
                                                                
                                                                 
                                                                     0.421
                                                                
                                                                 
                                                                     0.421
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development ICADS
                                                             C
                                                             CPAF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.136
                                                                
                                                                 
                                                                     2.136
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.136
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.316
                                                                     2017-10
                                                                
                                                                 
                                                                     1.231
                                                                     2018-10
                                                                
                                                                 
                                                                     1.269
                                                                
                                                                 
                                                                     1.269
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development Spectral
                                                             C
                                                             CPAF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.814
                                                                
                                                                 
                                                                     6.814
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 6.814
                                                            
                                                        
                                                         
                                                             Training Development
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.168
                                                                     2017-10
                                                                
                                                                 
                                                                     0.349
                                                                     2018-10
                                                                
                                                                 
                                                                     0.356
                                                                
                                                                 
                                                                     0.356
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Logistic Support
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.442
                                                                     2017-10
                                                                
                                                                 
                                                                     0.984
                                                                     2018-10
                                                                
                                                                 
                                                                     1.004
                                                                
                                                                 
                                                                     1.004
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Requirements Analysis
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.395
                                                                     2017-10
                                                                
                                                                 
                                                                     0.615
                                                                     2018-10
                                                                
                                                                 
                                                                     0.627
                                                                
                                                                 
                                                                     0.627
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Design
                                                             WR
                                                             SSC PAC
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.553
                                                                     2017-10
                                                                
                                                                 
                                                                     1.231
                                                                     2018-10
                                                                
                                                                 
                                                                     0.348
                                                                
                                                                 
                                                                     0.348
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Requirements Analysis
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.000
                                                                 
                                                                     0.616
                                                                     2017-12
                                                                
                                                                 
                                                                     1.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.257
                                                                
                                                                 
                                                                     0.257
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.218
                                                                     2017-10
                                                                
                                                                 
                                                                     0.539
                                                                     2018-10
                                                                
                                                                 
                                                                     1.058
                                                                
                                                                 
                                                                     1.058
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.295
                                                                     2017-10
                                                                
                                                                 
                                                                     0.460
                                                                     2018-10
                                                                
                                                                 
                                                                     0.566
                                                                
                                                                 
                                                                     0.566
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (PMP Dev)
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 4.643
                                                                 
                                                                     1.027
                                                                     2017-10
                                                                
                                                                 
                                                                     1.600
                                                                     2018-10
                                                                
                                                                 
                                                                     1.632
                                                                
                                                                 
                                                                     1.632
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 0.510
                                                                 
                                                                     1.026
                                                                     2017-12
                                                                
                                                                 
                                                                     1.598
                                                                     2018-12
                                                                
                                                                 
                                                                     1.531
                                                                
                                                                 
                                                                     1.531
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 2.810
                                                                 
                                                                     0.435
                                                                     2017-10
                                                                
                                                                 
                                                                     0.678
                                                                     2018-10
                                                                
                                                                 
                                                                     0.732
                                                                
                                                                 
                                                                     0.732
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPAF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 45.584
                                                                 
                                                                     8.926
                                                                     2017-12
                                                                
                                                                 
                                                                     12.211
                                                                     2018-12
                                                                
                                                                 
                                                                     4.330
                                                                
                                                                 
                                                                     4.330
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 1.837
                                                                 
                                                                     0.203
                                                                     2017-10
                                                                
                                                                 
                                                                     0.316
                                                                     2018-10
                                                                
                                                                 
                                                                     0.322
                                                                
                                                                 
                                                                     0.322
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test
                                                             C
                                                             CPAF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 3.234
                                                                 
                                                                     0.230
                                                                     2017-12
                                                                
                                                                 
                                                                     0.447
                                                                     2018-12
                                                                
                                                                 
                                                                     0.456
                                                                
                                                                 
                                                                     0.456
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.293
                                                                 
                                                                     0.023
                                                                     2017-10
                                                                
                                                                 
                                                                     0.181
                                                                     2018-10
                                                                
                                                                 
                                                                     0.185
                                                                
                                                                 
                                                                     0.185
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integration, Assembly & Test (PMP Dev)
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 1.623
                                                                 
                                                                     0.138
                                                                     2017-10
                                                                
                                                                 
                                                                     0.861
                                                                     2018-10
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Support Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.898
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.898
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 1.049
                                                                 
                                                                     0.593
                                                                     2017-12
                                                                
                                                                 
                                                                     0.924
                                                                     2018-12
                                                                
                                                                 
                                                                     0.942
                                                                
                                                                 
                                                                     0.942
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Configuration Management
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 1.185
                                                                 
                                                                     0.504
                                                                     2017-10
                                                                
                                                                 
                                                                     1.047
                                                                     2018-10
                                                                
                                                                 
                                                                     1.068
                                                                
                                                                 
                                                                     1.068
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 0.000
                                                                 
                                                                     1.093
                                                                     2017-12
                                                                
                                                                 
                                                                     2.838
                                                                     2018-12
                                                                
                                                                 
                                                                     0.586
                                                                
                                                                 
                                                                     0.586
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Design
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 1.326
                                                                 
                                                                     0.379
                                                                     2017-12
                                                                
                                                                 
                                                                     0.738
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test & Evaluation Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 15.024
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.024
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 4.329
                                                                 
                                                                     0.550
                                                                     2017-10
                                                                
                                                                 
                                                                     0.857
                                                                     2018-10
                                                                
                                                                 
                                                                     0.874
                                                                
                                                                 
                                                                     0.874
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 2.160
                                                                 
                                                                     0.158
                                                                     2017-10
                                                                
                                                                 
                                                                     0.329
                                                                     2018-10
                                                                
                                                                 
                                                                     0.336
                                                                
                                                                 
                                                                     0.336
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             Classified Contracts
                                                             Classified Contracts
                                                             
                                                                 3.021
                                                                 
                                                                     0.375
                                                                     2017-12
                                                                
                                                                 
                                                                     0.779
                                                                     2018-12
                                                                
                                                                 
                                                                     0.795
                                                                
                                                                 
                                                                     0.795
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 31.103
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.103
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 3.127
                                                                 
                                                                     0.213
                                                                     2017-12
                                                                
                                                                 
                                                                     1.107
                                                                     2018-12
                                                                
                                                                 
                                                                     1.415
                                                                
                                                                 
                                                                     1.415
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 1.392
                                                                 
                                                                     0.090
                                                                     2017-10
                                                                
                                                                 
                                                                     0.618
                                                                     2018-10
                                                                
                                                                 
                                                                     0.630
                                                                
                                                                 
                                                                     0.630
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 2.751
                                                                 
                                                                     0.356
                                                                     2017-10
                                                                
                                                                 
                                                                     0.555
                                                                     2018-10
                                                                
                                                                 
                                                                     0.594
                                                                
                                                                 
                                                                     0.594
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     SSEE Inc F
                                                     
                                                         
                                                             Inc F - Joint Integration Test Command (JITC) Certification (FY20)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - Factory Acceptance Test (Inc F Variant)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - Follow On Test and Evaluation (FOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY18 FRP Production Milestone
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY19 FRP Production Milestone
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY20 FRP Production Milestone
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY21 FRP Production Milestone
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY22 FRP Production Milestone
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - Baseline Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY18 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY19 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY20 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY21 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY22 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY23 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FY24 SOI Development
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - A2AD Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - Joint Interface Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - Next-Gen Chassis Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - NSA Afloat (Large Deck Development)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY18
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY19
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY20
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY21
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY22
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY23
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Inc F - FRP Installation FY24
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Spectral (Increment G)
                                                     
                                                         
                                                             Spectral - Dev RFP Decision
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Spectral - Milestone B
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Build Decision (BD) 1
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Build Decision (BD) 2
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Limitted Deployment Decision (LDD)/ Milestone C
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral - Full Rate Production
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Engieering Design Models (EDM) Ashore
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - EDM Afloat
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - EDM Development
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Capability Drop
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Advanced RF Aperture Development
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Fleet Capability Release 1
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Fleet Capability Release 2
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Technical Requirements & Traceability Matrices
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Systems Engineering Plan
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Test Evaluation Master Plan (TEMP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - EDM Integration Test (EDM IT)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - FCR-1 (IT)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Initial Operational Test & Evaluation (IOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Operational Assessment (OA)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Low Rate Initial Production (LRIP) FY23
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Spectral  - Low Rate Initial Production (LRIP) FY24
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     SSEE Modifications
                                                     
                                                         
                                                             SSEE Modifications - Full Rate Production (FRP) Decision
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSEE Modifications - Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SSEE Modifications - LRIP Installation FY18
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SSEE Modifications - FRP Installation FY19
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                                             Funding has been realigned into PE 0304785N (Tactical Cryptologic Systems) from PE 0305208N (Distributed Common Ground Sys) Project 2174 (Distributed Common Ground Systems DCGS-N)) as part of RDTEN PE Consolidation starting in FY 2020.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) systems and operations. DCGS accesses and ingests data from space borne, airborne, subsurface, and surface Intelligence, Surveillance, Reconnaissance (ISR) collection assets, intelligence databases and intelligence producers. This collected data is shared across a Joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System - Maritime (GCCS-M) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signal Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g.,GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of Maritime ISR Enterprise capabilities, migration of ISR SOA applications, integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). Additionally, DCGS-N will become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. Program is currently performing technical refreshes to Windows 10 per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N INC 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on unit level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise. 

In FY 2020, Distributed Common Ground System - Navy (DCGS-N) Increment 1 will continue development, integration and regression testing required to remain aligned with national imagery standards to be incorporated into technology refreshes for Windows 10 (WIN 10)upgrades.

In FY 2020, ICOP will commence integration and testing events in support of F35 Block 3 and Triton. In addition, ICOP will perform interoperability testing with new capabilities such as minotaur and project maven to align with Integrated Fires (IF) / Electromagnetic Warfare (EMW) concepts.
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                                                         In FY 2019, DCGS-N Increment 1 funding under PE 0305208N, Project 2174 was $0.222M.  Funding decreases by $0.089M to $0.133M in FY 2020.  The funding decrease from FY 2019 to FY 2020 is attributed to efficiencies, Common Geospatial Services (CGS), and associated systems engineering services.
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                                                         In FY 2019, Intelligence Carry-On Program (ICOP) funding under PE 0305208N, Project 2174 was $0M.  Funding increases by $0.450M to $0.450M in FY 2020.  The funding increase from FY 2019 to FY 2020 is attributed to ICOP wholeness efforts and will be utilized to commence integration and testing events and to perform interoperability testing of new capabilities.
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                                             0305208N/2914 is a shared Program Element (PE) with Distributed Common Ground System-Navy (DCGS-N) Increment 1, Increment 2, and Intelligence Carry-On Program (ICOP).

0305208N/2174 funding has been realigned out of PE 0305208N Project 2174 into PE 0304785N project 2174 as part of Program Element Consolidation starting in FY20.
                                             DCGS-N Family of Systems (FoS) program utilizes mature Commercial-Off-The-Shelf (COTS) and Governmental-Off-The-Shelf (GOTS) capabilities. The Navy adapts and integrates these capabilities and ensures interoperability with the DCGS Integration Backbone (DIB) standards and Defense Intelligence Information Enterprise (DI2E) policies. Integration of DCGS-N Increment 1 components has transitioned from Government-led to Industry-led based on the award of DCGS-N Increment 1 Prime Mission Product (PMP) contract. 

Intelligence Carry-On Program (ICOP) implements a cross-decking methodology that incorporates a two phased delivery, a permanent foundation kit which supports carry-on equipment to include workstation and CM3 antenna / receiver set. This methodology supports speed-to-fleet principles.
                                             DCGS-N Increment 1 Goal: Meet national imagery standards.
DCGS-N Increment 1 Metric: Support development, integration and regression testing required to align with emerging national imagery standards.

ICOP Goal: Support unit-level Intelligence Surveillance Reconnaissance (ISR) processing, exploitation and dissemination for Surface Operations.
ICOP Metric: Rapidly employ new capabilities to deliver to first available afloat platform after receipt of successful test event / report.
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                                             Funding has been realigned into PE 0304785N (Tactical Cryptologic Systems) from PE 0305208N (Distributed Common Ground Sys) Project 2227 (Distributed Common Ground System (DCGS-N) Inc 2) as part of RDTEN PE Consolidation starting in FY 2020.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.

Cost-To-Complete reflects Distributed Common Ground System - Navy (DCGS-N) Increment 2 only. DCGS-N Increment 2 reflects Department of Navy Component Cost Position (CCP).
                                             Distributed Common Ground System-Navy (DCGS-N) Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N INC 2 will perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide Maritime Domain Awareness (MDA) capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 and MDA Enterprise Nodes; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production improving throughout the automation; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. The third release (Fleet Capability Release 3 (FCR-3), enhances embedded training to include new modified capabilities, automatic exploitation of motion imagery, ability to define, detect, and display anomalies, ability to observe entities with target list items, fusion of observation reports to detect non-emitting vessels, enhanced alerting and enterprise connectivity detection. Follow-on releases will be developed in a threat based approach pacing advances in ISR data, analytics, and mission to meet fleet requirements. 

In FY 2020, DCGS-N Increment 2 will award a Contract that will support the Government LSI for integration, assembly and test of commercial items, COTS, and GOTS components procured for the DCGS-N Increment 2 baseline. Currently this support is provided on several task orders on several contract vehicles. This contract will consolidate that work into a single contract to cover integration of capabilities in FCR-3 through Fleet Capability Release 5 (FCR-5), and ensure Distributed Common Ground System-Navy (DCGS-N) Increment 2 interoperability with the DCGS-N Family of System (FoS), the multi-service and Intelligence Community DCGS FoS, and the Consolidated Afloat Networks and Enterprise Services (CANES) system. DCGS-N Increment 2 will install one (1) unit for Initial Operational Test and Evaluation (IOT&E). DCGS-N Inc 2 will complete integration of Fleet Capability Release 3 (FCR-3) and conduct an In Progress Test Review and Integrated Test of the FCR-3 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to integrate a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data. Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. Intelligence, Surveillance, Reconnaissance (ISR) systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.
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                                                             In FY 2020, DCGS-N Increment 2 will award a Contract that will support the Government LSI for integration, assembly and test of commercial items, COTS, and GOTS components procured for the DCGS-N Increment 2 baseline. Currently this support is provided on several task orders on several contract vehicles. This contract will consolidate that work into a single contract to cover integration of capabilities in FCR-3 through Fleet Capability Release 5 (FCR-5), and ensure Distributed Common Ground System-Navy (DCGS-N) Increment 2 interoperability with the DCGS-N Family of System (FoS), the multi-service and Intelligence Community DCGS FoS, and the Consolidated Afloat Networks and Enterprise Services (CANES) system. DCGS-N Increment 2 will install one (1) unit for Initial Operational Test and Evaluation (IOT&E). DCGS-N Inc 2 will complete integration of Fleet Capability Release 3 (FCR-3) and conduct an In Progress Test Review and Integrated Test of the FCR-3 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to integrate a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data. Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. Intelligence, Surveillance, Reconnaissance (ISR) systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         In FY 2019 funding under PE 0305208N, Project 2227 was $42.624M.  Funding increases by $0.121M to $42.745M in FY 2020.  The funding increase from FY 2019 to FY 2020 is attributed to support additional security architecture requirements for the integration of kinetic and non-kinetic fires.
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                                             0305208N/2914 is a shared Program Element (PE) with Distributed Common Ground System-Navy (DCGS-N) Increment 1, Increment 2, and Intelligence Carry-On Program (ICOP).

0305208N/2227 funding has been realigned out of PE 0305208N Project 2227 into PE 0304785N Project 2227 as part of Program Element Consolidation starting in FY20.
                                             The Distributed Common Ground System-Navy (DCGS-N) Increment 2 acquisition is based on the Department of Defense Instruction (DODI) 5000.02, Model 3, for incrementally fielded software intensive programs.
                                             DCGS-N Increment 2 Goal: Support afloat forces through a robust enterprise Intelligence Surveillance, Reconnaissance and Targeting (ISR&T) capability, satisfying maritime needs for processing, exploitation and dissemination. 

DCGS-N Increment 2 Metric: Will complete integration capabilities Field Fleet Capability Release 3 (FCR-3) and begin integration of capabilities in Fleet Capability Release 4 (FCR-4).
                                        
                                         
                                             FY18 and FY19 cost data is provided under PE 0305208N Project 2227.
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                                                     FY18 and FY19 cost data is provided under PE 0305208N Project 2227.
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                                             Funding has been realigned into PE 0304785N (Tactical Cryptologic Systems) from PE 0204574N (Advanced Cryptologic Systems Engineering) Project 3091 (Cryptologic Carry On Program (CCOP)) as part of RDTEN PE Consolidation starting in FY 2020. There are no New Starts associated with this realignment. All budgeted efforts have been previous approved.
                                             The Advanced Cryptologic Systems Engineering - Cryptologic Carry On Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability. There are approximately 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, there are other numerous Naval platforms(including U.S. Coast Guard and USNs) that could serve as potential users. This funding line provides resources to enable rapid transition of available Commercial Off-The-Shelf (COTS) and Government Off -The-Shelf (GOTS) technologies that apply to Fleet requirements for carry-on system functionalities. These technologies typically require various levels of integration to leverage on-board systems providing system and mission management, product reporting, and data analysis. COTS / GOTS system documentation and training materials require adaptation or modification to meet fleet operator requirements, or entirely new training materials may need to be developed. Prior to operational deployment, systems must be systematically tested to ensure suitable and reliable operation, tested for network vulnerabilities if connected to shipboard Local Area Networks, and tested relative to interoperability requirements. Certification testing is conducted to meet Office of Naval Intelligence security requirements, and network testing is conducted in accordance with Information Technology (IT) requirements to allow connection to Navy networks. Funding will also provide resources to address rapid deployment of enhancements or improvements to the common hardware and/or software baseline of all other carry-on subsystems to meet emergent requirements. Funding will support development and integration efforts to fuse data produced and distributed by Shipboard IW / Information Operations (IO) systems with other intelligence data at multiple classification levels which is then provided to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets, etc.) and non-kinetic fires (electronic attack, lasers, cyber) in order to enable a more agile, effective and complete exploitation of the electromagnetic spectrum.
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                                                             In FY 2020, Cryptologic Carry On Program (CCOP) will continue to integrate, test, and document identified COTS and GOTS technologies and subsystems that meet emergent and on-going Fleet requirements as specified in the SOI and target threat list, as well as, continue to develop upgrades to existing systems and subsystems according to Fleet requirements. Funds aid the development of new signal processing algorithms and software based solutions to enable rapid transition of capability to permanently installed SSES systems, including SSEE Family of Systems (FoS) and its variants, the research of self-contained small form factor systems for Patrol craft and other small units, and the research of Adaptive Mission Modules for rapid insertion to counter specific threats or provide intelligence in specific areas of operation. More details are available at higher classification.
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                                                         In FY 2019 funding under PE 0204574N, Project 3091 was $4.544M. Funding decreased by $0.029M to $4.515M in FY 2020.  the funding decrease from FY 2019 to FY 2020 is due to reducing integration and testing efforts.
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                                             Acquisition, management, and contracting strategies support engineering and manufacturing development by providing funds to Space and Naval Warfare Systems Centers Atlantic and Pacific (SPAWARSYSCTR), and miscellaneous contractors with management oversight by SPAWAR.
                                             Cryptologic Carry On Program (CCOP) delivers state-of-the-art signal acquisition software for CCOP systems in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability.
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                                                             Prototype Phase - 2022
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Phase - 2023
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Phase -2024
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2020
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2021
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2022
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2023
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2024
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2021
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2022
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2023
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2024
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2020
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2021
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2022
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2023
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2024
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3431
                                         Distributed Operations
                                         1
                                         
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             13.300
                                             13.566
                                             Continuing
                                             Continuing
                                        
                                         
                                             Funds develop/integrate services into the DO Architecture: mission planning & tasking, maintenance IO, sensor networking, signal acquisition, geolocation, MOPs, remote management, sensor CM, IO support, multi-sensor tasking, and frequency extension while integrating a common operating picture via Integrated Fires and bringing in UAV data (e.g. MQ-4) in both the distributed sensor network and common operating picture giving afloat battle commanders a combined strategic and tactical intelligence information.  Program funding commences in 2023.
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                                 System Development & Demonstration (SDD)
                                 
                                     0.000
                                     2.960
                                     6.808
                                     26.406
                                     26.406
                                     26.322
                                     29.431
                                     30.379
                                     29.527
                                     Continuing
                                     Continuing
                                
                                 This program element supports cost associated with research, development, and modification of cyber technologies supporting Marine Corps Cyber Mission Forces (CMF) and missions assigned by USCYBERCOM.
 
The Strategic Cyber Security Operations Development is an initiative to conduct engineering and manufacturing development tasks aimed at the attainment and maintenance of the security properties of the Marine Corps and its assets against relevant security risks within the cyber environment.  This project includes cyber security tools system development, integration, enhancement and demonstrations designed at protecting and defending the Marine Corps Enterprise Network (MCEN); defending national interests against cyberattacks of significant consequence; and providing integrated cyber capabilities to support military operations and contingency plans. The project incorporates development of strategic partnerships with defense intelligence agencies and commercial cyber security developers in order to leverage current and emerging cyber security technologies in defensive/offensive tools, policies, security concepts, security safeguards, guidelines, risk management approaches, actions, training, and best practices that can be used to protect the Marine Corps' cyber domain; organization and user's assets.  Marine Corps' organization and user's assets include connected computing devices, infrastructure, applications, services, telecommunications systems, and the totality of transmitted and/or stored information in the cyber environment.
                                 
                                     
                                         4.502
                                         6.808
                                         6.910
                                         6.910
                                    
                                     
                                         2.960
                                         6.808
                                         26.406
                                         26.406
                                    
                                     
                                         -1.542
                                         0.000
                                         19.496
                                         19.496
                                    
                                     
                                         
                                             -0.117
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.504
                                                     -0.504
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     20.000
                                                     20.000
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -1.425
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $0.50M to account for the availability of prior year execution balances.

The FY 2020 funding request was increased by $19.598M. This funding will develop tools, platforms and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to encourage an appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                
                                 
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             2.960
                                             6.808
                                             26.406
                                             26.406
                                             26.322
                                             29.431
                                             30.379
                                             29.527
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program element supports cost associated with research, development, and modification of cyber technologies supporting Marine Corps Cyber Mission Forces (CMF) and missions assigned by USCYBERCOM.
 
The Strategic Cyber Security Operations Development is an initiative to conduct engineering and manufacturing development tasks aimed at the attainment and maintenance of the security properties of the Marine Corps and its assets against relevant security risks within the cyber environment.  This project includes cyber security tools system development, integration, enhancement and demonstrations designed at protecting and defending the Marine Corps Enterprise Network (MCEN); defending national interests against cyber attacks of significant consequence; and providing integrated cyber capabilities to support military operations and contingency plans. The project incorporates development of strategic partnerships with defense intelligence agencies and commercial cyber security developers in order to leverage current and emerging cyber security technologies in defensive/offensive tools, policies, security concepts, security safeguards, guidelines, risk management approaches, actions, training, and best practices that can be used to protect the Marine Corps' cyber domain; organization and user's assets.  Marine Corps' organization and user's assets include connected computing devices, infrastructure, applications, services, telecommunications systems, and the totality of transmitted and/or stored information in the cyber environment.

The FY 2020 funding request was increased by $19.598M. This funding will develop tools, platforms, and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to enable appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                             
                                                 
                                                     Cyber Tool Development
                                                     
                                                         
                                                             2.960
                                                             0
                                                             Continued the cyber tool development process for MARFORCYBERCOM. The task requires complex and experienced skill sets in order to write code and perform: technology research, software and engineering development, integration of systems concepts, prevention of adversary presence, product development.
                                                        
                                                    
                                                     
                                                         
                                                             6.808
                                                             0
                                                             Continued the cyber tool development process for MARFORCYBERCOM. The task requires complex and experienced skill sets in order to write code and perform: technology research, software and engineering development, integration of systems concepts, prevention of adversary presence, product development.  The increase of $3.848M from FY18 to FY19 is to provide the full requirement of tool, platform and infrastructure development capability.
                                                        
                                                         
                                                             6.808
                                                             0
                                                        
                                                         
                                                             6.808
                                                             0
                                                             Continue the cyber tool development process for MARFORCYBERCOM. The task requires complex and experienced skill sets in order to write code and perform: technology research, software and engineering development, integration of systems concepts, prevention of adversary presence, product development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There was no increase/decrease from FY19 to FY20.
                                                    
                                                
                                                 
                                                     Common Access Platform
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             19.598
                                                             0
                                                        
                                                         
                                                             19.598
                                                             0
                                                             Starting in Fiscal Year 2020, MARFORCYBER was directed to man, train and equip a Joint Mission Operation Center (JMOC) at Fort Meade.  This is one of four JMOCs in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-C) mission.  The FY 2020 funding request was increased by $19.598M. This funding will develop tools, platforms and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to encourage an appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was increased by $19.598M. This funding will develop tools, platforms and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to encourage an appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                                    
                                                
                                            
                                             The funding will be used for contracted tool developers located at Fort Meade, Maryland and through the establishment of a contract with SPAWAR PACIFIC for the preponderance of the work.  However,other vendors or government activities that are yet to be determined will be used in further infrastructure development for the cyber environment.  Per This funding will develop tools, platforms and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to encourage an appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                             Program/Technical reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     MARFORCYBER will continue previous efforts such as providing tool developers, supporting other environment development efforts, and developing software capabilities to enable the completion of offensive and defensive cyberspace operations mission requirements and protect the Marine Corps cyber domain and infrastructure.  The FY 2020 funding request was increased by $19.598M per PDM20 700A1 as directed by United States Cyberspace Command (USCC).  This funding will develop tools, platforms, and infrastructure for various Offensive Cyberspace Operations (OCO) requirements to enable an appropriate Service-Level capability for the Joint Mission Operations Center (JMOC) Meade requirement in support of United States Cyberspace Command (USCC) and Joint Forces Headquarters Cyber (JFHQ-c) mission.
                                                     
                                                         
                                                             Tool Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.960
                                                                     2017-10
                                                                
                                                                 
                                                                     6.808
                                                                     2018-12
                                                                
                                                                 
                                                                     6.808
                                                                
                                                                 
                                                                     6.808
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Common Access Platform
                                                             Various
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     19.598
                                                                
                                                                 
                                                                     19.598
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                 RDT&E Management Support
                                 
                                     0.000
                                     89.491
                                     94.576
                                     66.678
                                     66.678
                                     29.986
                                     29.109
                                     29.238
                                     29.843
                                     Continuing
                                     Continuing
                                
                                 This is a continuing program that consolidates the design, fabrication and integration of Naval Electronic Warfare (EW) threat simulators for increased managerial emphasis and coordination. These simulator development efforts provide realistic Developmental and Operational Test and Evaluation environments to test EW systems and defensive tactics. These projects develop threat Anti-Air and Anti-Ship weapon system simulators in accordance with the Services' requirements.

The 0602 Project, Electronic Warfare Environment Simulation, directly supports the Test and Evaluation resource requirements for all Naval Air EW development programs to include multi-spectral situational awareness and countermeasures. Programs in development and future programs include: Joint Strike Fighter, EA-18G, Low Band Transmitter, Next Generation Jammer, Advanced Anti-Radiation Guided Missile (AARGM), Long Range Anti-Ship Missile (LRASM), and Triton.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         91.819
                                         94.576
                                         69.602
                                         69.602
                                    
                                     
                                         89.491
                                         94.576
                                         66.678
                                         66.678
                                    
                                     
                                         -2.328
                                         0.000
                                         -2.924
                                         -2.924
                                    
                                     
                                         
                                             -2.328
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.924
                                                     -2.924
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The funding decrease from FY 2019 to FY 2020 due to the completion of the beam measurement system in FY 2019 for NAWCAD and NAWCWD. Additionally, it reflects the purchase of the final L-Band radar signal emulators occurs in FY 2019 with the purchase of spare parts and logistical equipment in FY 2020 for NAWCWD.

The FY 2020 request was reduced by $1.924 million to reflect the availability of prior year execution balances.

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0602
                                         Eletronics W/F Env Simulation (ECHO)
                                         
                                             0.000
                                             74.630
                                             80.936
                                             54.241
                                             54.241
                                             14.430
                                             13.901
                                             14.339
                                             14.626
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The objective of this project is development of necessary simulation facilities and approaches to allow determination of the effectiveness of Electronic Warfare (EW) in real world engagement situations and to support the introduction of modern, effective systems into Naval Aviation. The heavy use of test resources by all Services demonstrates the importance of these assets. 

The Electronic Warfare Environment Simulation project is unique because it is the only program within the Department of Defense which develops and provides Naval anti-air warfare threat assets for Test and Evaluation (T&E).

This project directly supports the T&E resource requirements for all Naval Air EW development programs, to include multi-spectral situational awareness and countermeasures. Programs in development and future programs include: Joint Strike Fighter, EA-18G, Low Band Transmitter, Next Generation Jammer, Advanced Anti-Radiation Guided Missile (AARGM), Long Range Anti-Ship Missile (LRASM), and Triton.

This project provides for the development of an Integrated Air Defense T&E capability to be fielded at each of the three sites comprising the Navy's Tri-Center complex: Naval Air Warfare Center Weapons Division, China Lake and Point Mugu in CA, and Naval Air Warfare Center Aircraft Division, Patuxent River, MD.
                                             
                                                 
                                                     REQUIREMENTS AND VALIDATION
                                                     Validate and track intel updates of the threat systems necessary for the operation and continuous improvement of Navy laboratories and ranges which provide engineering support, testing and analysis to the developers, integrators, testers and users of systems and technologies that counter or penetrate air defenses.
                                                     
                                                         
                                                             0.775
                                                             0
                                                             - Continued to provide program management, systems engineering, and requirements identification for the development of simulators and foreign material acquisition.
- Continued to validate simulators and stimulators at the Navy tri-lab centers.
                                                        
                                                    
                                                     
                                                         
                                                             0.590
                                                             0
                                                             - Continue to provide program management, systems engineering, and requirements identification for the development of simulators and foreign material acquisition.
- Continue to validate simulators and stimulators at the Navy tri-lab centers.
                                                        
                                                         
                                                             0.590
                                                             0
                                                        
                                                         
                                                             0.590
                                                             0
                                                             - Continue to provide program management, systems engineering, and requirements identification for the development of simulators and foreign material acquisition.
- Continue to validate simulators and stimulators at the Navy tri-lab centers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     ACQUISITION AND MEASUREMENT CAPABILITIES
                                                     Provide the test community with modern threat target acquisition systems and effective measurement systems necessary for Test and Evaluation of airborne early warning, situational awareness, detection and targeting systems and airborne response systems.   Project investments in FY 2018, FY 2019 and FY 2020 support procurement of  advanced, threat representative electronic warfare (EW) target acquisition radars to establish a frequency diverse, dense and geographically dispersed threat integrated air defense system to support operationally realistic testing of F-35, Next Generation Jammer, EA-18G and Triton in a threat representative multi-axis anti-access area denial environment that does not currently exist on any Department of Defense open air range.
                                                     
                                                         
                                                             63.806
                                                             0
                                                             - Continued development of an open air radio frequency beam measurement capability.
- Initiated upgrades to the Naval Air Warfare Center ranges to support OT of the JSF.
- Initiated the site preparation and integration of radar signal emulators at the Electronic Combat Range.
- Initiated the development of a threat signal augmentation capability.  
- Initiated the procurement of three L-Band radar signal emulators for Naval Air Warfare Center Weapons Division (NAWCWD).
- Initiated and complete the upgrade of two S-Band radar signal emulators for NAWCWD.
- Initiated the procurement of three passive radar systems for NAWCWD.
- Initiated the procurement of three early warning radar systems for NAWCWD.
                                                        
                                                    
                                                     
                                                         
                                                             71.491
                                                             0
                                                             - Complete development of an open air radio frequency beam measurement capability.
- Continue upgrades to the Naval Air Warfare Center ranges to support OT of the JSF by preparing sites for L-Band radar signal emulators, passive radar systems, early warning radar systems and signal detection and location systems.
- Continue the site preparation and integration of radar signal emulators at the Electronic Combat Range.
- Continue the development of two threat signal augmentation simulators for NAWCWD.
- Continue the procurement of three L-Band radar signal emulators for NAWCWD by procuring the second system.
- Continue the procurement of three passive radar systems for NAWCWD by procuring the second and third systems.
- Continue the procurement of three early warning radar systems for NAWCWD by procuring the first system.
- Initiate the procurement of three signal detection and location systems for NAWCWD by procuring the first two systems.
                                                        
                                                         
                                                             41.221
                                                             0
                                                        
                                                         
                                                             41.221
                                                             0
                                                             - Complete the site preparation and integration of radar signal emulators at the Electronic Combat Range.
- Complete the procurement of three L-Band radar signal emulators for NAWCWD by procuring spares and logistic items.
- Complete the procurement of two passive radar systems for NAWCWD by procuring the second system.
- Complete the procurement of three early warning radar systems for NAWCWD by procuring the second and third systems.
- Complete the procurement of three signal detection and location systems for NAWCWD by procuring the third system.
- Continue upgrades to the Naval Air Warfare Center ranges to support OT of the JSF by preparing sites for L-Band radar signal emulators, passive radar systems, early warning radar systems and signal detection and location systems.
- Continue the development of two threat signal augmentation simulators for NAWCWD.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 due to the completion of the beam measurement system in FY 2019 for NAWCAD and NAWCWD. Additionally, the purchase of the final L-Band radar signal emulators occurs in FY 2019 with the purchase of spare parts and logistical equipment in FY 2020 for NAWCWD.
                                                    
                                                
                                                 
                                                     ENGAGEMENT CAPABILITIES
                                                     Provide the test community with the modern threat engagement systems necessary for Test and Evaluation of airborne alert, Situation Awareness, targeting systems and airborne response systems.
                                                     
                                                         
                                                             10.049
                                                             0
                                                             - Continued the upgrade and integration of missile simulation models.
- Continued the development of a closed-loop threat surface to air missile system simulator.
- Continued the conversion of a threat system.
- Continued the minor upgrades to open air and laboratory threat systems.
- Continued the integration of a threat engagement system at ECR.
- Initiated the development of a naval based threat radar closed-loop simulator for installation in  laboratories at Naval Air Warfare Center Weapons Division and Naval Air Warfare Center Aircraft Division and designed for open air range implementation.
                                                        
                                                    
                                                     
                                                         
                                                             8.855
                                                             0
                                                             - Complete the development of a closed-loop threat surface to air missile system simulator.
- Complete the integration of a threat engagement system at ECR.
- Continue the upgrade and integration of missile simulation models.
- Continue the conversion of a threat system.
- Continue the minor upgrades to open air and laboratory threat systems.
- Continue the development of a naval based threat radar closed-loop simulator for installation in laboratories at Naval Air Warfare Center Weapons Division and Naval Air Warfare Center Aircraft Division and designed for open air range implementation.
                                                        
                                                         
                                                             12.430
                                                             0
                                                        
                                                         
                                                             12.430
                                                             0
                                                             - Continue the upgrade and integration of missile simulation models.
- Continue the conversion of a threat system.
- Continue the minor upgrades to open air and laboratory threat systems.
- Continue the development of a naval based threat radar closed-loop simulator for installation in laboratories at Naval
Air Warfare Center Weapons Division and Naval Air Warfare Center Aircraft Division and designed for open air range
implementation.  The project will move from performing trade studies to design and material purchases.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 supports the final material purchases and integration on the threat system conversion project. The naval based threat radar closed-loop simulator has been developing requirements and performing design trade studies since its inception; material purchases for the developmental laboratory systems will begin in FY 2020.
                                                    
                                                
                                            
                                             Not Applicable.
                                             Successfully achieve Initial Operational Capability of Navy Threat Simulation projects within 60 days of approved schedule and have test capabilities scheduled in support of Navy test programs within 180 days.
                                        
                                    
                                     
                                         0672
                                         Effect Nav E/W (ENEWS)
                                         
                                             0.000
                                             14.861
                                             13.640
                                             12.437
                                             12.437
                                             15.556
                                             15.208
                                             14.899
                                             15.217
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The objective of the Effectiveness of Naval Electronic Warfare (EW) Systems (ENEWS) Project is the development and application of necessary simulation assets to determine the effectiveness of Electronic Warfare for Navy ships in simulated real-world engagement situations.  The project primarily supports the introduction of modern, effective shipboard and off-board Electronic Warfare systems, and tactics for the Surface Navy.  The heavy use of ENEWS resources by Naval Sea Systems Command, Operational Test and Evaluation (OT&E) Force, Special Operations, and other Electronic Warfare Research, Development, Test and Evaluation (T&E) agencies speaks to the overall importance of this project.  The project provides support for Electronic Warfare system design, Engineering Test (ET), Development Test (DT), Operational Test (OT), and the development of utilization tactics.  In the past ENEWS quick reaction capabilities have had great impact on crisis situations such as the Libyan crises, Iran threat, Persian Gulf crisis, and Operation Desert Shield/Storm.  Simulation Display (SIMDIS) is an ENEWS modeling tool that was developed to support Testing and Evaluation.  Simulation Display has been adopted by most Department of Defense (DoD) Testing and Evaluation and training ranges to provide visualization of Testing and Evaluation and training scenarios.  One of the primary threats to surface ships is Anti-Ship Capable Missile systems.  The Effectiveness of ENEWS Project is unique in that it is the only project within the Department of Defense dedicated to developing and providing realistic Anti-Ship Capable Missile assets to test and evaluate the effectiveness of shipboard Electronic Warfare systems and tactics against these type threats.  The Effectiveness of ENEWS Project is a critical part of the Office of the Secretary of Defense Test Resource Master Plan.  This plan employs many of the Effectiveness of ENEWS assets for planning, analysis, testing, and verification of shipboard and off-board Electronic Warfare systems techniques and tactics.  As part of its normal activities, ENEWS provides Development Test and Evaluation (DT&E), Operational Test and Evaluation (OT&E), and Follow-on Operational Test and Evaluation (FOT&E) support to the surface Navy for all ship classes.  Development Test, Operational Test and Follow-on Operational Test and Evaluation support includes AN/SLQ-32 Surface Electronic Warfare Improvement Program (SEWIP), Nulka, Rapid Anti-ship Integrated Defense System, all MK245 Giant tests, advanced InfraRed (IR) decoys, decoy placement, ship InfraRed signature and radar cross section measurement of DDG-51, LPD-17, DD-21 and Patrol Craft class ships, High Power Microwave program, and other ship self-defense initiatives, including Test and Evaluation of Future Naval Capability process.  In addition, ENEWS assets are regularly employed to test the effectiveness of North Atlantic Treaty Organization (NATO) ships' Electronic Warfare systems in joint allied exercises. ENEWS assets also support Joint Electronic Warfare exercises that are conducted with Rim of the Pacific (RIMPAC) nations.
                                             
                                                 
                                                     CLASSIFIED PROGRAM
                                                     Details about this program are classified.

Details about this program and any changes are classified.
                                                     
                                                         
                                                             8.200
                                                             0
                                                             - Details are of a higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             7.139
                                                             0
                                                             - Details are of a higher classification.
                                                        
                                                         
                                                             8.000
                                                             0
                                                        
                                                         
                                                             8.000
                                                             0
                                                             - Details are of a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - Details are of a higher classification.
                                                    
                                                
                                                 
                                                     HARDWARE SIMULATION SYSTEMS
                                                     Maintain and perform Hardware and Software Upgrades to the inventory of Effectiveness of Naval Electronic Warfare Systems (ENEWS) flyable and shore based Anti-Ship Capable Missile (ASCM) Electro-Optic/Infrared (EO/IR), Visible and Radio Frequency (RF) Simulators.  Perform characterization of Infrared and Radio Frequency simulators as part of the periodic evaluation of simulation performance and collect performance data for comparison with previously recorded data.  Also includes development and maintenance of all simulator control panels.
                                                     
                                                         
                                                             3.564
                                                             0
                                                             - Continued hardware upgrades to the SUMMIT Simulator.
- Continued software upgrades to the VICTOR Standard Instrumentation Pod (SIP).
- Continued hardware upgrades to the FOXTROT 3 TOWSIM(IOTA).
- Continued hardware upgrades for VICTOR 1 SIP and Anti-Ship Imaging Missile (AIMS) simulators
- Continued software upgrade for FOXTROT 1 Sim 1 simulator
- Continued to maintain and perform hardware and software upgrades to the inventory of Effectiveness of Naval Electronic Warfare Systems (ENEWS) flyable and shore based Anti-Ship Capable Missile (ASCM) Electro-Optic/Infrared (EO/IR), Visible and Radio Frequency (RF) Simulators and simulator control panels.
- Completed software upgrade for the FOXTROT 1 Sim 1 simulator 
- Initiated hardware upgrades for the EPSILON, FOXTROT 1 (ground based) and FOXTROT 1 SIP simulators 
- Initiated software upgrades for the FOXTROT 1 (ground based), FOXTROT SIP simulators 
- Maintained and upgraded 21 hardware simulators, 5 programmable simulators and the Antenna Test Rig to support the SEWIP Block 3 and AOEW effectiveness evaluations.
                                                        
                                                    
                                                     
                                                         
                                                             3.538
                                                             0
                                                             - Continue hardware upgrades to the SUMMIT Simulator. 
- Continue software upgrades to the VICTOR Standard Instrumentation Pod (SIP). 
- Continue hardware upgrades to the FOXTROT 3 TOWSIM(IOTA). 
- Continue hardware upgrades for VICTOR 1 SIP and Anti-Ship Imaging Missile (AIMS) simulators 
- Continue software upgrade for FOXTROT 1 Sim 1 simulator 
- Continue to maintain and perform hardware and software upgrades to the inventory of Effectiveness of Naval Electronic Warfare Systems (ENEWS) flyable and shore based Anti-Ship Capable Missile (ASCM) Electro-Optic/Infrared (EO/IR), Visible and Radio Frequency (RF) Simulators and simulator control panels.
- Complete hardware upgrades for the EPSILON, FOXTROT 1 (ground based) and FOXTROT 1 SIP simulators
- Complete software upgrades for the FOXTROT 1 (ground based) and FOXTROT 1 SIP simulators
- Initiate hardware upgrades for the NU (towed configuration) and VICTOR 1 SIP simulators
- Introduce and initiate flight certification of one new simulator into the ENEWS inventor
- Initiate software upgrades for the IOTA (towed configuration), VICTOR 1 SIP simulators
- Maintain and upgrade 22 hardware simulators, 5 programmable simulators and the Antenna Test Rig to support the SEWIP Block 3 and AOEW effectiveness evaluations.
                                                        
                                                         
                                                             2.700
                                                             0
                                                        
                                                         
                                                             2.700
                                                             0
                                                             - Continue all efforts of FY 2019 less those noted as completed above. 
- Continue to maintain and perform hardware and software upgrades to the inventory of ENEWS flyable and shore based Anti-Ship Capable Missile (ASCM) Electro-Optic/Infrared (EO/IR), Visible and Radio Frequency (RF) simulators and simulator control panels. Introduce a new simulator into the ENEWS inventory and prepare simulator for flight and field testing 
- Initiate software upgrades for one EO/IR simulator 
- Maintain and upgrade 23 hardware simulators, 5 programmable simulators and the Antenna Test Rig to support the SEWIP Block 3 and AOEW effectiveness evaluations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects delays to the deployment of a new hardware threat simulator and a reduction in hardware and software updates to existing ENEWS inventory of Radio Frequency (RF), Electro-Optic (EO) and Infra-Red (IR) simulators.
                                                    
                                                
                                                 
                                                     SIMULATION CHARACTERIZATION, VERIFICATION AND REQUIREMENTS
                                                     Provides for the documentation of Anti-Ship Capable Missile (ASMC) threat simulators. Develops reports that contain detailed descriptions and parametric data of the Anti-Ship Capable Missile threat simulators and compares the simulator's parametric data to the actual threat's parametric data.  Provide technical management functions in support of the Effectiveness of Naval Electronic Warfare Systems (ENEWS) project; engineering and technical support requirements for the Anti-Ship Capable Missile simulators and upgrades to meet DT/ OT testing requirements, development of detailed test resource requirements and provides an interface between OPNAV N2/N6, Office of Naval Research, and ENEWS oversight activities.
                                                     
                                                         
                                                             0.691
                                                             0
                                                             - Continued BETA hardware simulator documentation report.
- Continued LAMBDA simulator hardware validation report.
- Continued to develop reports that compare the parametric data of the ASCM threat simulators to the parametric data of the actual threat and provide technical management functions in support of the Effectiveness of ENEWS.
- Initiated and completed the FY 2018 ENEWS Program Management Plan. 
- Initiated and completed FY 2018 status reviews, performance based management and analysis, financial execution reporting and assessment. 
- Initiated characterization assessment and hardware simulator documentation report for upgraded OMEGA simulator.
                                                        
                                                    
                                                     
                                                         
                                                             0.632
                                                             0
                                                             - Continue to develop reports that compare the parametric data of the ASCM threat simulators
to the parametric data of the actual threat and provide technical management functions in support of the ENEWS project.
- Initiate and complete the FY 2019 ENEWS Program Management Plan.
- Initiate and complete FY 2019 status reviews, monthly reports, performance based management and analysis, financial execution reporting and assessment.
- Complete characterization and hardware simulator documentation report for the upgraded OMEGA simulator.
                                                        
                                                         
                                                             0.300
                                                             0
                                                        
                                                         
                                                             0.300
                                                             0
                                                             - Continue to develop reports that compare the parametric data of the Anti-Ship Capable Missile (ASCM) threat simulators to the parametric data of the actual threat and provide technical management functions in support of the Effectiveness of Naval Electronic Warfare Systems (ENEWS) project. 
- Initiate and complete the FY 2020 ENEWS Program Management Plan. 
- Coordinate and conduct FY 2020 status reviews 
- Draft and submit monthly reports, performance based management and analysis, financial execution reports and assessments. 
- Initiate characterization and hardware simulator documentation report for an RF simulator.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects a reduction in program management support and  deferral of verification and characterization of an RF hardware simulator until FY 2021.
                                                    
                                                
                                                 
                                                     SUPPORT AND COMPUTERS SIMULATION SYSTEMS
                                                     Perform maintenance and intelligence upgrades to Electro-Optic/Infrared, Digital, and Radio Frequency Laboratory Simulation Testing facilities and flight support equipment based on existing and emerging complex threat systems.  Development of Testing & Evaluation scenarios and environmental modeling to support Electronic Support (ES) and Electronic Attack (EA) testing; modify Anti-Ship Cruise Missile (ASCM) threat simulators based on the latest intelligence data obtained from threat databases.
                                                     
                                                         
                                                             2.406
                                                             0
                                                             - Continued to perform maintenance and intelligence upgrades to Electro-Optic/Infrared, Digital, and Radio Frequency Laboratory Simulation testing facilities and flight support equipment and provide ES and EA test support.
- Continued target models to support Surface Electronic Warfare Improvement Program Block 3 and Advanced Offboard Electronic Warfare (AOEW) effectiveness assessments.
- Continued update to the Scenario and Environmental Model used to support open and closed loop simulations.
- Continued maintenance and upgrades to shore-based test facilities and mobile test vans as required to conduct testing in support of Surface Electronic Warfare Improvement Program, Nulka and multi-function Electronic Warfare programs.
- Continued to transition environmental, threat and platform simulations from Subversion to Mercurial Distributed Version Control System.
- Continued upgrades to configuration control software library as new releases became available.
- Continued to develop new digital models of Anti-Ship Cruise Missile (ASCM) threats as they became available.
- Continued upgrades and maintenance of flight support systems as necessary to support the infrared / radio frequency Effectiveness of Naval Electronic Warfare Systems (ENEWS) simulators.
- Continued upgrades and user friendly enhancements to the Simulation Display (SIMDIS) toolset
- Continued development of LIMA III and LIMA IV digital models
- Continued digital model upgrades to support Surface Electronic Warfare Improvement Program (SEWIP) Block 3 test and evaluation.
- Continued simulator upgrades to support SEWIP Block 3 test and evaluation.
                                                        
                                                    
                                                     
                                                         
                                                             2.331
                                                             0
                                                             - Continue to perform maintenance and intelligence upgrades to Electro-Optic/Infrared, Digital, and Radio Frequency Laboratory Simulation testing facilities and flight support equipment and provide ES and EA test support. 
- Continue target models to support Surface Electronic Warfare Improvement Program Block 3 and Advanced Offboard Electronic Warfare (AOEW) effectiveness assessments. 
- Continue update to the Scenario and Environmental Model used to support open and closed loop simulations. 
- Continue maintenance and upgrades to shore-based test facilities and mobile test vans as required to conduct testing in support of Surface Electronic Warfare Improvement Program, Nulka and multi-function Electronic Warfare programs. 
- Continue to transition environmental, threat and platform simulations from Subversion to Mercurial Distributed Version Control System.
- Continue upgrades to configuration control software library as new releases became available.
- Continue to develop new digital models of Anti-Ship Cruise Missile (ASCM) threats as they became available.
- Continue upgrades and maintenance of flight support systems as necessary to support the infrared / radio frequency Effectiveness of Naval Electronic Warfare Systems (ENEWS) simulators.
- Continue upgrades and user friendly enhancements to the Simulation Display (SIMDIS) toolset 
- Continue development of LIMA III and LIMA IV digital models 
- Continue digital model upgrades to support Surface Electronic Warfare Improvement Program (SEWIP) Block 3 test and evaluation.
- Continue simulator upgrades to support SEWIP Block 3 test and evaluation. 
- Continue to perform maintenance and intelligence upgrades to Electro-Optic/Infrared, Digital, and Radio Frequency Laboratory Simulation testing facilities and flight support equipment and provide Electronic Support (ES) and Electronic Attack (EA) test support.
- Update and install new ship models into database and evaluate performance.
- Initiate Hardware-In-the-Loop (HWIL) capability update.
                                                        
                                                         
                                                             1.437
                                                             0
                                                        
                                                         
                                                             1.437
                                                             0
                                                             - Continue all efforts of FY 2019 less those noted as completed above.
- Continue to perform maintenance and intelligence upgrades to Electro-Optic/Infrared, Digital, and Radio Frequency Laboratory Simulation testing facilities and flight support equipment and provide ES and EA test support.
- Update and install new ship models into database to support Navy studies, Development Test (DT)/Operational Test (OT) events; ENEWS digital models will be updated to allow modeling and simulation (M&S) based EW testing for SEWIP Block 3, Advanced Offboard Electronic Warfare (AOEW) and Navy Enterprise Testbed programs.
- Complete HWIL millimeter wave capability update.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects a deferral of updates to the Simulation Display (SIMDIS) visualization and display tool until FY 2021 and a reduction in updates to missile and target models for modeling and simulation based evaluations.
                                                    
                                                
                                            
                                             Not applicable.
                                             Performance metrics are discussed within each project (R2a).
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                                     0.000
                                     18.737
                                     10.981
                                     12.027
                                     12.027
                                     8.569
                                     8.791
                                     8.993
                                     9.173
                                     Continuing
                                     Continuing
                                
                                 This program element funds the development of Aerial Target Systems, Unmanned Aerial Vehicle targets, Sea Surface Target Systems, Target Control systems, and associated Target Mission Support Systems, Target Threat Simulation Program and Target Augmentation and Auxiliary Systems required to simulate real world threats.  These capabilities are required to execute developmental/operational test and evaluation of naval combat weapon systems and to satisfy advanced fleet training requirements while ensuring the Navy continues to develop threat simulations of emerging threat requirements. 

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST AND EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         23.053
                                         10.981
                                         9.227
                                         9.227
                                    
                                     
                                         18.737
                                         10.981
                                         12.027
                                         12.027
                                    
                                     
                                         -4.316
                                         0.000
                                         2.800
                                         2.800
                                    
                                     
                                         
                                             -4.000
                                             0.000
                                        
                                         
                                             -0.316
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     2.800
                                                     2.800
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The FY20 Program Element Budget increased by $2.8M in support of Project 2159 ASW Targets.
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                                             0.000
                                             6.201
                                             9.658
                                             7.874
                                             7.874
                                             7.184
                                             7.377
                                             7.551
                                             7.702
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The mission of the Aerial Target Systems Development program is the design and development of threat representative subsonic and supersonic aerial targets that simulate threat weapon systems, threat aircraft or threat Unmanned Aerial Vehicles.  In addition to representative air vehicles, this includes development of Target Control (TC) systems, and associated Target Augmentation and Auxiliary Systems (TA/AS) which are used to replicate specific threats.  Targets and auxiliary payloads are developed to support test and evaluation of combat systems required to defend fleet surface and air units in a hostile environment.  As to specific hardware development, this project includes:

 - Supersonic Targets: Portfolio includes GQM-163A Supersonic Sea-Skimming Target (SSST), GQM-173A Multi-Stage Supersonic Target (MSST), AQM-37, and Fleet Supersonic Training Target programs. Supersonic targets represent supersonic anti-ship cruise missile threats. The design and development of GQM-163A capabilities provide threat representative targets that are used in direct support of Developmental Test and Evaluation, Operational Test and Evaluation, and Live Fire Test and Evaluation of major combat weapons programs and to a lesser degree, support fleet training. Critical live-fire Test and Evaluation events are supported for AEGIS, DDG-1000, LHA-6, CVN-78, LCS, and LSD-41/49 (SM-6, SM-2, RAM, SSDS, and ESSM). The GQM-163A is a non-recoverable supersonic sea skimming aerial target, capable of speeds in excess of Mach 2.5 and cruise altitudes from 13.0 to 66 ft. The GQM-163A has also demonstrated  higher altitude diving threat profiles. MSST was a supersonic development effort that was terminated on September 25, 2015. Once the contract termination costs have been determined by DCMA, funds may be required to cover settlement costs. However, the requirement still exists to provide a multi-stage vehicle presentation. New supersonic target development efforts include the Fleet Supersonic Training Target and a replacement target for AQM-37.

 - Subsonic Targets: Portfolio includes BQM-177A, and BQM-34 & BQM-74 subsonic target programs. The BQM-177A SSAT development primarily represents subsonic anti-ship cruise missile threats, replacing legacy BQM-74E targets with a modernized subsonic target with increased capabilities.  The BQM-177A SSAT provides threat representation for developmental and operational test & evaluation events of major combat weapons systems programs and in support of fleet training events.  Specifically, the BQM-177A SSAT provides critical live-fire test and evaluation events for AEGIS, SM-6, SM-2, RAM, and ESSM.  BQM-74s are undergoing product improvement program efforts to increase their current performance envelope to meet evolving Fleet requirements and increase operational readiness needs and other subsonic targets, such as the BQM-34, are being considered for similar efforts.   

 - Target Threat Simulation Program (TTSP), Target Mission Support Systems (TMSS), and Target Control and Target Augmentation and Auxiliary Systems (TC/TA/AS) development: the TTSP portfolio provides the payload equipment required to electronically enhance aerial targets to provide threat representative radio frequency signatures, specifically the electronic attack and threat radar emissions (active emitters). Development of threat representative simulation components is on-going and required to keep pace with evolving threats and ensure that the Navy's threat simulation capabilities maintain warfighter readiness in the current environment. TC provides command and control of targets to enable the execution of threat-representative mission profiles.  The mission also includes the design, development and qualification of various TMSS projects including but not limited to: Target RF datalink hardware, ground control hardware and software, scorer transponders, scoring ground stations, telemetry antennas, radar and locator beacons, identification, friend or foe transponders, and associated test sets. TA/AS enables each target to be uniquely configured for specific mission profiles and provide for high fidelity simulation of foreign threats. TA/AS-configured targets are used for radar acquisition test, electronic countermeasures (jamming) evaluation, infrared measurement and testing, radar cross section evaluation, decoy-effectiveness testing, maneuver analysis, electronic warfare evaluation, warhead-effectiveness testing and evaluation of fleet tactics. TA/AS scoring capabilities include both surface and airborne scalar and vector scoring systems. 

In addition to the design and development of target hardware and software, funding supports studies performed by a University Affiliated Research Center (UARC) to specify and verify needed target performance for future target development.  For the design and validation of targets under development, the UARC will provide engineering studies in areas such as structures, controls, guidance, and propulsion.  For those hardware and software items presently under development by commercial vendors, the UARC will provide oversight and validation of vendor design and development approach.
                                             
                                                 
                                                     Supersonic Targets - Development & Upgrades of Supersonic targets
                                                     Provides funding for the development of GQM-163A upgrades/evolutionary development to keep pace with evolving threat characteristics. Efforts include continued development of performance envelope characteristics to include flight termination performance, enhanced speed and distance capabilities, and multiple target launch capability.  Funding will also support the development of other unique supersonic targets as required, and the close out of the GQM-173 development effort.
                                                     
                                                         
                                                             0.629
                                                             0
                                                             Made significant progress in the development of the GQM-163A "Quad launch" capability, which provides improvement to the infrastructure required to simultaneously launch four targets in a single test event. Continued Radome, and Radar Altimeter design and development efforts and integration of Joint Advanced Missile Instrumentation (JAMI), Time-Space-Position Information (TSPI) Integrated Module (JTIM), Modeling and Simulation (M&S) and Front End System space allocation studies for SSST. Commenced the development of deployable chaff dispensing capability. Initiated design and development of EW payloads and enhanced flight performance capabilities. Continued the development and test of other unique supersonic targets as required.
                                                        
                                                    
                                                     
                                                         
                                                             0.229
                                                             0
                                                             Continue the GQM-163A Supersonic Sea Skimming Targets improvement and increased capability efforts including deployable chaff, EW payloads, enhanced flight performance and Orbital Front End System space allocation studies and redesign for SSST. Complete Radome and Radar Altimeter design and development efforts, integration of JTIM and M&S.  Commence the development for required improvements in the current infrastructure of the launch capability to accommodate the increased number of targets to as many as six. Continue to support the development and test of other unique supersonic targets as required.
                                                        
                                                         
                                                             0.237
                                                             0
                                                        
                                                         
                                                             0.237
                                                             0
                                                             Complete the Orbital Front End System Space Allocation study. Continue the development of GQM-163A Supersonic Sea Skimming Targets (SSST) improvements and increased capability efforts including deployable chaff, EW payloads, enhanced flight performance. Continue SSST redesign and development efforts as required for improvements and infrastructure upgrades to include those required to accommodate increased simultaneous launches. Continue to support the development and test of other unique supersonic targets as required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.008 from FY 2019 to FY 2020 to account for potential future supersonic developments and inflation.
                                                    
                                                
                                                 
                                                     Subsonic Targets - Development & Upgrades of subsonic aerial targets with increased capabilities
                                                     A Subsonic Aerial Target (SSAT)  replacement air vehicle, for the currently fielded BQM-74E target no longer in production, is required. The BQM-177A is a modernized subsonic target with increased capabilities providing realistic threat representation in support of critical live-fire Test and Evaluation events for major weapons systems and Fleet combat training.  The target features increased capabilities to include higher speed, longer range, lower cruise altitudes and greater maneuverability. Other subsonic target alternatives are being explored, including the BQM-74G.
                                                     
                                                         
                                                             1.128
                                                             0
                                                             Completed Navy led flight testing. Continued to fund OEM EMD & NRE support. Supported additional RATO/JATO qualification efforts as required for safety of operations. Continued engineering, and manufacturing, training, logistics and test efforts of the BQM-177A SSAT for transition to LRIP 2, LRIP 3 and FRP and Full Operational Capability (FOC) including shipboard qualification and operations. Conducted initial shipboard suitability testing and qualification efforts. Completed system validation and verification efforts and conducted production verification flight tests. Conducted Physical Configuration Audit for baseline configuration and supported initial efforts for incorporating Engineering Change Proposals in the baseline design configuration. Continued studies & development efforts on other subsonic target alternatives including the BQM-74G.
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             BQM-177A schedule delays were experienced in FY18 due to technical issues which resulted in design modifications being incorporated to address the technical challenges. Subsequently, the entire schedule shifted to the right (FY19) to include but not limited to qualification tests, payload integrations tests, and shipboard suitability tests.
Continue to prepare for a Full Rate Production (FRP) contract award and obtain support of a FRP decision. Continue the Weapon System Explosive Safety Review Board (WSESRB) approval of shipboard operations. Continue engineering, manufacturing, training, logistics and test efforts of the BQM-177A SSAT for transition to FRP including shipboard qualification and operations. Incorporate Engineering Change Proposals and modernizations in the baseline design configuration as mission and threats evolve.  Continue studies & development efforts on other subsonic target alternatives, including the BQM-74G.
                                                        
                                                         
                                                             1.020
                                                             0
                                                        
                                                         
                                                             1.020
                                                             0
                                                             Complete WSESRB approval of shipboard operations. Complete required shipboard suitability testing in preparation of FOC.  Continue engineering, manufacturing, training, logistics and test efforts of the BQM-177A SSAT towards FOC including shipboard qualification and operations. Incorporate Engineering Change Proposals and modernizations in the baseline design configuration as mission and threats evolve. Continue studies & development efforts on other subsonic target alternatives, including the BQM-74G.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.02 from FY 2019 to FY 2020 to account for potential future subsonic developments and inflation.
                                                    
                                                
                                                 
                                                     Target Threat Simulation Program (TTSP), Target Mission Support Systems (TMSS), Target Control (TC) and Target Augmentation and Auxiliary Systems (TA/AS)
                                                     Provides funding for the development of Target Control (TC) systems and Target Augmentation and Auxiliary Systems (TA/AS) capable of supporting Test and Evaluation (T&E) and fleet training activities to ensure emerging threat simulation requirements are met.  Target Control Systems (TCS) involve the improved command and control systems capable of controlling multiple targets simultaneously while delivering adequate fidelity of T&E telemetry data.  The TMSS program portfolio provides target control, scoring, location, and navigation of air, land and seaborne targets for fleet training and weapons systems test and evaluation.  Funding also supports the design, development and qualification of TMSS including but not limited to the current and next generation TC systems, scalar scorers, scoring ground station, telemetry antennas, radar and locator beacons, identification friend or foe and associated test sets.  Augmentation and auxiliary systems must be capable of augmenting targets in support of radar acquisition test, electronic countermeasures (jamming) evaluation, infrared measurement/test, radar cross section evaluation, decoy effectiveness, maneuver analysis, electronic warfare, warhead effectiveness and evaluation of fleet tactics, readiness, and training. The Target Threat Simulation Program (TTSP) provides the payload equipment required to electronically enhance aerial/surface targets to provide threat representative Radio Frequency signatures, specifically the Electronic Attack and Threat Radar Emissions (Active Emitters).  The TTSP accomplishes this by providing a collection of modules which are integrated into individual targets in various configurations to provide the ability to simulate the RF environment.  TTSP equipment in various configurations is certified for carriage in aerial/surface targets. Funding supports the continued development of the TTSP portfolio so that the Navy can keep pace with emerging enemy threats.
                                                     
                                                         
                                                             4.444
                                                             0
                                                             Continued development, prototyping and integration of threat electronic attack & active emitter simulators to ensure the fleet meets emerging threat requirements.  Developed threat electronic attack simulation capabilities to address shortfalls identified in the FY 2017 Top 20 threat listing.  Developed improved high peak power pulsed and pulsed Doppler emitter simulation capabilities. Gathered and exploited threat intelligence. Continued to support the design, development and qualification of various TMSS equipment, such as the TCS Radio Frequency Subsystem (SNTC BLK 3). Began development of the SNTC BLK 4 Ground Control Station with associated hardware and software upgrades. Produced the replacement DSQ-50A Scalar Scorer and its associated Ground Telemetry Station.
                                                        
                                                    
                                                     
                                                         
                                                             8.429
                                                             0
                                                             Continue development, prototyping and integration of threat electronic attack& active emitter simulators to ensure the Fleet meets emerging threat requirements. Gather and exploit threat intelligence. Begin fielding of the TCS Radio Frequency Subsystem (SNTC BLK 3) upgrade hardware which is a two to three year process. Continue development and qualification of the SNTC BLK 4 Ground Control Station with associated hardware and software upgrades. Commence fielding the DSQ-50A Scalar Scorer and its associated Ground Telemetry Station which is a two to three year process. Begin development AN/DPN-88 Identify, Friend or Foe (IFF) replacement for fielding in FY 2020. Begin acquisition planning for a replacement TDU-32 Tow Banner in support of Fleet Aerial Gunner Training.
                                                        
                                                         
                                                             6.617
                                                             0
                                                        
                                                         
                                                             6.617
                                                             0
                                                             Continue development, prototyping and integration of threat electronic attack& active emitter simulators to ensure the Fleet meets emerging threat requirements. Gather and exploit threat intelligence.  Continue development and qualification of the SNTC BLK 4 Ground Control Station with associated hardware and software upgrades. Commence development of the DSQ-50B Vector Scorer. Begin fielding the replacement AN/DPN-90 Radar Beacon and the AN/DPN-88 IFF replacement. Continue fielding the DSQ-50A Scalar Scorer and its associated Ground Telemetry Station and the TCS Radio Frequency Subsystem (SNTC BLK 3) upgrade hardware, both two to three year processes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.812M from FY 2019 to FY 2020 due to Payload and Mission Support System Development contracts being delayed to further in the FYDP.
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                                                         122.173
                                                         133.937
                                                         152.380
                                                         145.880
                                                         6.500
                                                         181.653
                                                         180.067
                                                         186.010
                                                         185.481
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Supersonics: The GQM-163A Supersonic Sea-Skimming Target (SSST) is an Acquisition Category II program. The acquisition  strategy includes the continued development of Quad Launch, design efforts for integration of new Radome and Radar Altimeter, Electronic Warfare (EW) systems and other Engineering Change Proposals as required to emulate emerging threat systems. These development efforts will continue to be rolled into the production baseline. Production efforts are expected to continue at higher quantities in order to meet projected MDAP T&E requirements. Additionally, development of alternative supersonic targets is being explored. 

Congress was notified on September 25, 2015 that the Department of the Navy made the decision to terminate the Multi-Stage Supersonic Target (MSST) development program. Termination settlement efforts are ongoing with DCMA.

Subsonics: The Subsonic Aerial Target (SSAT) program is an ACAT-IV program. The EMD contract is ongoing and a follow-on Low Rate Initial Production (LRIP) 3 contract will be awarded in 3rd Quarter of FY19 with Full Rate Production (FRP) Contracts to follow. Engineering Change Proposals will be contracted as required via IDIQ contract vehicles to keep pace with emerging threat systems and changes rolled into the production baseline. Development efforts for other subsonic targets will be resourced via other contracting efforts as required.

Target Threat Simulation Program (TTSP), Target Mission Support Systems (TMSS), Target Control, and Target Augmentation and Auxiliary Systems: The acquisition strategy for these components vary, depending on industry responses to government issued Requests for Information, but most are acquired via Firm Fixed Price IDIQ contracts.
                                             EFFORT         PERFORMANCE REQUIREMENT               OBJECTIVE                       THRESHOLD                  TEST RESULT

 BQM-177           Maximum Speed at Low Altitude              0.95 M @ 6.6 ft @              0.90 M @ 10.0 ft @           TBD
 EMD               [Mach(M) at feet (ft) above wave           Sea State 5                    Sea State 3                                                                                                                                                                                                              crest at WMO Sea State conditions]
                                        
                                    
                                     
                                         0610
                                         Wpn Sys T&E Trng Dev/Proc
                                         
                                             0.000
                                             11.248
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             11.248
                                        
                                         
                                             
                                                 0
                                                 5
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides for the development and procurement of aerial targets and associated systems. These systems are used exclusively for test and evaluation of naval weapons systems, which closely represent current and projected threats to fleet units in the joint strike and the littoral warfare environments. These threat representations must include characteristics in relation to size, performance envelope, and electromagnetic and infrared signatures. As threats evolve, changes must be made to keep the targets threat representative in response to increased complexity  in the test requirements from the developers of naval weapons systems.
                                             
                                                 
                                                     QF-16 Full-Scale Aerial Target (FSAT)
                                                     The QF-16 FSAT has been developed as a 4th generation, full scale, threat representative target providing a replacement for the FSAT/QF-4 and are maintained and operated by the Air Force.  The QF-16 FSAT is a converted F-16 aircraft that provides a supersonic, high altitude, remote-controlled aerial target.  This target will have full command and control capability through normal flight envelopes.  The QF-16 FSAT target presentations will support aircraft and weapons systems testing and development, including that of the Joint Strike Fighter, AIM-9X Sidewinder missile, AIM-120 Advanced Medium Range Air-to-Air Missile, and Standard Missile-6.
                                                     
                                                         
                                                             11.248
                                                             5
                                                             Worked with the Air Force to develop the Memorandum of Agreement for QF-16 Lot 6-8 procurement. Provided incremental funding to complete the procurement of the five (5) Lot five (5) QF-16 FSAT test assets scheduled to be delivered 3rd Quarter FY21. Conducted regeneration of engines and airframes and drone conversion of QF-16 FSAT aircraft retrieved from Davis Monthan AFB storage. Conducted a FSAT Gulf Range Drone Control Station (GRDCS) demonstration at NAS Pt. Mugu
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY 2019 funds were reprogrammed to the Weapons Procurement, Navy (WPN) appropriation (BLI 2280).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2280
                                                     Aerial Targets
                                                     
                                                         122.173
                                                         143.637
                                                         152.380
                                                         152.380
                                                         181.653
                                                         180.067
                                                         186.010
                                                         185.481
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             A Memorandum of Agreement (MOA) for Lots 6-8 is being developed between the United States Navy (USN) and the United States Air Force (USAF) for the QF-16 Full-Scale Aerial Target Program (FSAT). Milestone C was achieved in 1st Quarter FY14 and Initial Operating Capability was achieved 4th Quarter FY 2016. FOC is planned for FY 2018. Commencing in FY 2019, the QF-16 program will be reprogrammed to a WPN program.
                                             EFFORT          PERFORMANCE REQUIREMENT                OBJECTIVE                 THRESHOLD             TEST RESULT

QF-16                Drone Mission Performance                           Achieve requirement         Threshold=objective       TBD          
FSAT                    Payload Integration                                       Achieve requirement    Threshold=objective      TBD 
Superiority            carry, operation & monitoring TEMS,
Target                  ALE-47, AIM-9, ALQ-188, ALQ-167 ALE-56 & 300 Gallon Fuel Tank
                                        
                                    
                                     
                                         0612
                                         Surface Targets Development
                                         
                                             0.000
                                             1.288
                                             1.323
                                             1.353
                                             1.353
                                             1.385
                                             1.414
                                             1.442
                                             1.471
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project develops seaborne targets and their related target augmentation systems in support of air-to-surface and surface-to-surface weapons test and evaluation and fleet training.
                                             
                                                 
                                                     Surface Targets Development
                                                     
                                                         
                                                             1.288
                                                             0
                                                             Tested new Fast Attack Craft Target (FACT) platform performance. Developed high fidelity control and feedback for target emitters and cameras. Developed improved Seaborne Target steering systems to increase precision under remote control. Developed improvements to target swarm formation control. Researched new scoring grid for Humannequin target augmentation system and conducted testing. Developed advanced radar and infrared signature enhancement for powered Seaborne Targets. Researched cost-effective methods of producing towed Seaborne Targets in lower quantities to support customization and exercises with short lead times. Monitored developments in Command and Control and supported developments for System for Naval Target Control (SNTC) applicable to Seaborne Targets.
                                                        
                                                    
                                                     
                                                         
                                                             1.323
                                                             0
                                                             Develop specifications and initiate design concepts for Mobile Ship Target Replacement - MST(X). Analyze and develop control concepts for MST(X). Research improved system for over-the-horizon command and control for Seaborne Targets including satellite links. Integrate Ship Deployable Seaborne Target (SDST) with formation algorithms in Portable Command and Control Unit (PCCU). Perform testing on new platform for High Speed Maneuvering Surface Target - Streamlined Variant (HSMST-s). Measure radar cross section of HSMST-s. Develop advanced radar and infrared signature enhancement for towed Seaborne Targets. Develop configurations of Low Cost Modular Target (LCMT) to support test and evaluation of new weapon systems. Review emerging threats and developing weapon systems and analyze requirements for new targets or improvements/alterations to existing targets.
                                                        
                                                         
                                                             1.353
                                                             0
                                                        
                                                         
                                                             1.353
                                                             0
                                                             Develop new hardware for Portable Command and Control Unit (PCCU) with reduced footprint to enhance portability. Develop post-exercise analysis system for target swarm exercises. Develop chaff countermeasure launch controller for seaborne targets. Research large-scale electronic scoring systems for application to seaborne target exercises. Develop improvements to SeaCAN data bus and signal processing. Develop encryption method for SeaCAN data. Develop improvements to SeaCAN system to reduce potential for Electro-Magnetic Interference (EMI) and perform testing on new system components. Research and develop station-keeping capability for towed target platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Number and complexity of RDT&E projects has increased due to increased weapon system Test and Evaluation and Fleet training requirements.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/5429
                                                     ASW SE
                                                     
                                                         10.571
                                                         7.753
                                                         10.790
                                                         10.790
                                                         13.581
                                                         12.214
                                                         11.675
                                                         11.909
                                                         0.000
                                                         115.405
                                                    
                                                
                                            
                                             Not applicable.
                                             Review capability of inventory with respect to threat, weapons test schedules and fleet training requirements.  OBJECTIVE:  Available inventory of seaborne targets meets fleet requirements.
                                        
                                    
                                     
                                         2159
                                         ASW TARGET
                                         
                                             0.000
                                             0.000
                                             0.000
                                             2.800
                                             2.800
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.800
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new start in FY2020.
                                             RDT&E,N Budget provides funding for Small Business Innovation Research (SBIR) Phase 2.5 for sprint speed and frequency expansion to improve performance capability for the Mk39 Mod 3 Expendable Mobile ASW Training Target (EMATT).  This effort supports the transition of the Sprint Speed and Low Frequency Improvement Phase 2.5 efforts into MK 39 Mod 3 EMATT production and starts to investigate Continuous Active Sonar (CAS) capability to provide better detection performance and provide operators with a continuous track. Sprint Speed and Frequency Expansion upgrade allows EMATT to more closely represent submarine tactics for evasion and will make it compatible with new ASW sensors like the LCS ASW mission package.
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.800
                                                             0
                                                        
                                                         
                                                             2.800
                                                             0
                                                             RDT&E,N funding in FY20 will be used to continue to address performance shortfalls in the current fleet of MK39 Mod 3 EMATTs to add Sprint Speed and Frequency Expansion upgrades to be more compatible with New ASW Sensors.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 Program Element Budget increased by $2.8M to provide for SBIR Phase 2.5 for sprint speed and frequency expansion to improve performance capability for the Mk39 Mod 3 Expendable Mobile ASW Training Target (EMATT).
                                                    
                                                
                                            
                                             - Frequent IPT meetings with contract and government technical program personnel.
- Rigorous acoustic, environmental and in-water dynamic test program.
- Award SBIR Phase 2.5 Sprint Speed and Frequency Expansion Contractor efforts
                                        
                                    
                                
                            
                             
                                 0604759N
                                 Major T&E Investment
                                 176
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     68.977
                                     90.514
                                     85.348
                                     85.348
                                     83.560
                                     71.548
                                     61.514
                                     62.744
                                     Continuing
                                     Continuing
                                
                                 This project corrects major deficiencies, improves Test & Evaluation (T&E) capabilities, and increases T&E support effectiveness at Navy Major Range and Test Facility Base. The T&E Investment project provides improved test capabilities at the following test facilities: the Naval Undersea Warfare Center Division Newport Atlantic Undersea Test and Evaluation Center, Andros Island, Bahamas; the Nanoose and Dabob ranges of the Naval Undersea Warfare Center Division Keyport, Keyport, WA; the Sea Range, Land Ranges, Targets, Ordnance T&E Facility, Test Wing Pacific located at the Naval Air Warfare Center Weapons Division, Point Mugu, CA and China Lake, CA; and the Atlantic Test Range, Air Combat Environment T&E Facility, Electromagnetic Environmental Effects, Air Vehicle Modification and Instrumentation facility, Test Wing Atlantic, Targets, and the Propulsion Systems Evaluation Facility located at the Naval Air Warfare Center Aircraft Division, Patuxent River, MD and the test and evaluation capabilities located at the Pacific Missile Range Facility, Kauai, HI.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         52.634
                                         77.014
                                         85.348
                                         85.348
                                    
                                     
                                         68.977
                                         90.514
                                         85.348
                                         85.348
                                    
                                     
                                         16.343
                                         13.500
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             13.500
                                        
                                         
                                             -0.657
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     17.000
                                                
                                            
                                        
                                    
                                     There are no changes from PB19 to PB20 for FY20

Funding increase from FY 2019 to FY2020 supports the design of a framework to enable interaction between disparate models, developing a methodology to maintain configuration control and distribution of the common modeling tools, integrating electronic warfare effects into visualization models, as well as, for the purchase of a free standing chamber wall, the purchase of a global positioning simulator, and for the purchase of x-ray equipment.

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2195
                                         T & E Investment
                                         
                                             0.000
                                             52.560
                                             77.014
                                             85.348
                                             85.348
                                             83.560
                                             71.548
                                             61.514
                                             62.744
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project corrects major deficiencies, improves Test & Evaluation (T&E) capabilities, and increases T&E support effectiveness at Navy Major Range and Test Facility Base. The T&E Investment project provides improved test capabilities at the following test facilities: the Naval Undersea Warfare Center Division Newport Atlantic Undersea Test and Evaluation Center (AUTEC), Andros Island, Bahamas; the Nanoose and Dabob ranges of the Naval Undersea Warfare Center Division Keyport, Keyport, WA; the Sea Range, Land Ranges, Targets, Ordnance T&E Facility, Test Wing Pacific located at the Naval Air Warfare Center Weapons Division, Point Mugu, CA and China Lake, CA; and the Atlantic Test Range, Air Combat Environment T&E Facility, Electromagnetic Environmental Effects, Air Vehicle Modification and Instrumentation facility, Test Wing Atlantic, Targets, and the Propulsion Systems Evaluation Facility located at the Naval Air Warfare Center Aircraft Division, Patuxent River, MD and the test and evaluation capabilities located at the Pacific Missile Range Facility, Kauai, HI.
                                             
                                                 
                                                     UNDERSEA RANGE INVESTMENTS
                                                     This effort funds the modernization, upgrades, and new test and evaluation capabilities required at the Navy's Major Range Test Facility Base undersea ranges, to include AUTEC, Andros Island, Bahamas and the Nanoose and Dabob ranges of the Naval Undersea Warfare Center Division Keyport, Keyport, WA.
                                                     
                                                         
                                                             8.624
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at AUTEC, Nanoose and Dabob.
- Continue replacement of in-water sensors at AUTEC.
- Continue replace of range tracking radar at AUTEC.
- Continue range radar obsolescence project at Nanoose and Dabob.
- Continue tracking system modernization at Nanoose and Dabob.
- Continue recovery system improvement at Nanoose and Dabob.
- Continue operating system upgrade at Nanoose and Dabob.
- Complete range craft service life extension at Nanoose and Dabob.
- Complete launch system modernization at Nanoose and Dabob.
                                                        
                                                    
                                                     
                                                         
                                                             6.611
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at AUTEC, Nanoose and Dabob.
- Continue tracking system modernization at Nanoose and Dabob.
- Complete replacement of in-water sensors at AUTEC.
- Complete replace of range tracking radar at AUTEC.
- Complete range radar obsolescence project at Nanoose and Dabob.
- Continue recovery system improvement at Nanoose and Dabob.
- Complete operating system upgrade at Nanoose and Dabob.
- Initiate torpedo control panel modernization at Nanoose and Dabob.
                                                        
                                                         
                                                             6.281
                                                             0
                                                        
                                                         
                                                             6.281
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at AUTEC, Nanoose and Dabob.
- Continue tracking system modernization at Nanoose and Dabob.
- Continue torpedo control panel modernization at Nanoose and Dabob.
- Complete recovery system improvement at Nanoose and Dabob.
-Initiate range telemetry and communications upgrade at Nanoose and Dabob.
-Initiate procurement of small range craft for unmanned underwater vehicle (UUV) work at Nanoose and Dabob.
-Initiate modernization of range data management system at Nanoose and Dabob.
-Initiate cyber security upgrades at Nanoose and Dabob.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 due to the completion of the range tracking radar at AUTEC, and the range radar obsolescence project at Nanoose and Dabob and the completion of all material purchases for the modification to the recovery system at Nanoose and Dabob.
                                                    
                                                
                                                 
                                                     OPEN AIR RANGE INVESTMENTS
                                                     This effort funds the modernization and upgrades of existing capabilities and the development of new T&E capabilities required at the Navy's Major Range Test Facility Base open air ranges at the Naval Air Warfare Center Aircraft Division (NAWCAD), Patuxent River, MD, Naval Air Warfare Center Weapons Division (NAWCWD), Point Mugu, CA and China Lake, CA and Pacific Missile Range Facility (PMRF), Kauai, HI.
                                                     
                                                         
                                                             38.536
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at NAWCAD, NAWCWD and PMRF.
- Continue procurement of Range Support Aircraft.
- Continue the modernization of the telemetry antenna controllers and data processors at PMRF.
- Continue the modernization of the imaging radar at PMRF.
- Complete procurement of new aircraft position tracking system.
- Complete target vessel modernization at NAWCWD.
- Complete the upgrade of the telemetry processing system at NAWCAD.
- Complete the modernization of the InfraRed measurement capability at NAWCAD.
- Complete the modernization of the video tracking mounts at PMRF.
- Complete the modernization of the Land Range timing and instrumentation control system at NAWCWD.
- Complete the modernization of the Land Range and Sea Range voice switch at NAWCWD.
- Initiate the acquisition of tactical data link capability at NAWCAD.
- Initiate the upgrade of the avionic data processing and display system at NAWCAD.
- Initiate modernization of the imaging radar mechanical assemblies at PMRF.
- Initiate the acquisition of new Infrared and Ultraviolet measurement capability at NAWCAD.
- Initiate the development of Environmental Impact Statements at NAWCAD and NAWCWD.
- Initiate the replacement of the FOCUS cable at NAWCWD.
- Initiate the development and integration of Telemetry and optics equipment on the Range Support Aircraft.
- Initiate the site preparation and integration of radars and emitters at NAWCWD.
                                                        
                                                    
                                                     
                                                         
                                                             40.167
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at NAWCAD, NAWCWD and PMRF.
- Continue procurement of Range Support Aircraft.
- Continue the modernization of the telemetry antenna controllers and data processors at PMRF.
- Continue the modernization of the imaging radar at PMRF.
- Complete the modernization of the InfraRed measurement capability at NAWCAD.
- Continue the upgrade of the avionic data processing and display system at NAWCAD.
- Continue modernization of the imaging radar mechanical assemblies at PMRF.
- Continue the development of Environmental Impact Statements at NAWCAD and NAWCWD.
- Complete the acquisition of tactical data link capability at NAWCAD.
- Complete the acquisition of new Infrared and Ultraviolet measurement capability at NAWCAD.
- Continue the replacement of the FOCUS cable at NAWCWD.
- Continue the development and integration of Telemetry and optics equipment on the Range Support Aircraft.
- Complete the site preparation and integration of radars and emitters at NAWCWD.
- Initiate and complete modernization of air traffic control radar at NAWCWD.
- Initiate upgrade for ground based testing against a 5th generation aerial threat. This effort will upgrade an existing track test facility at NAWC WD with the ability to suspend a 5th generation aircraft for use in testing sensors.
                                                        
                                                         
                                                             34.901
                                                             0
                                                        
                                                         
                                                             34.901
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at NAWCAD, NAWCWD and PMRF.
- Continue procurement of Range Support Aircraft.
- Continue the development of Environmental Impact Statements at NAWCAD and NAWCWD.
- Continue the development and integration of Telemetry and optics equipment on the Range Support Aircraft.
- Complete the modernization of the telemetry antenna controllers and data processors at PMRF.
- Complete the modernization of the imaging radar at PMRF.
- Complete the upgrade of the avionic data processing and display system at NAWCAD.
- Complete modernization of the imaging radar mechanical assemblies at PMRF.
- Complete the replacement of the FOCUS cable at NAWCWD.
- Complete the upgrade for ground based testing against a 5th generation aerial threat. This effort will upgrade an existing track test facility at NAWCWD with the ability to suspend a 5th generation aircraft for use in testing sensors.
-Initiate the imaging radar transmitter modernization at PMRF.
-Initiate cyber security upgrades at NAWCWD.
-Initiate and complete the modernization of the down range network at NAWCAD.
-Initiate and complete the modernization of the surface surveillance radars at NAWCAD.
-Initiate and complete the modernization of the HD video distribution capability at NAWCWD.
-Initiate and complete the modernization of the command and control transmitter at NAWCWD.
-Initiate and complete the laser designator modernization at NAWCWD.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 due to the completion of a number of projects including the tactical data link terminal purchase, the infrared and ultraviolet measurement equipment purchase for the imaging radar mechanical modernization.
                                                    
                                                
                                                 
                                                     TEST FACILITIES INVESTMENTS
                                                     This effort funds the modernization and upgrades of existing capabilities and the development of new Test & Evaluation capabilities required at the Navy's Major Range Test Facility Base ground test facilities at NAWCAD, Patuxent River, MD, and NAWCWD, Point Mugu, CA and China Lake, CA.
                                                     
                                                         
                                                             5.400
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at NAWCAD and NAWCWD.
- Continue the upgrade to general instrumentation and equipment.
- Continue the modernization of the helicopter propulsion data acquisition system.
- Initiate the procurement of time precision RF signal generation and distribution equipment.
                                                        
                                                    
                                                     
                                                         
                                                             30.236
                                                             0
                                                             -Initiate the test cell performance improvement at NAWCAD.  This effort will upgrade Propulsion Systems Evaluation Facility turbine engine test cell to provide uniform temperature and pressure intake airflow and improve dynamometer performance.  FY 2019 work includes establishing requirements, analyzing solution alternatives, and preliminary and critical design reviews. 

- Initiate the modernization of the data acquisition and processing system at NAWCAD. This effort will modernize the Electro Magnetic Pulse (EMP) instrumentation by replacing analog fiber links and obsolete oscilloscopes and control triggers with modern supportable equipment. In FY 2019, the prototype instrumentation package will be developed.

- Initiate the procurement of the direct drive electromagnetic test system at NAWCAD.  This effort will evaluate potential amplifier solutions to replace amplifiers at the Electromagnetic/Environmental/Effects (E3)facility that are no longer supported by the manufacturer.  The replacement amplifiers will provide less distortion/better representation responses and be maintainable.

- Initiate the modernization of the insensitive munitions test arena at NAWCWD.  Tasks include developing requirements for modernizing the control room, test pads and cable paths to the test arena and developing a contract package to implement the modernization of the Ordnance test facility.

Modeling and Simulation:

- Initiate and complete a study to evaluate past and current modeling and simulation environments in government and industry.  Effort will confirm requirements of advanced modeling and simulation detailed requirements, analyze solution alternatives, and conduct design reviews for technical products.  

-Initiate multi-site and multi-domain modeling and simulation test bed design. Develop virtualized representations of high-priority Navy systems to integrate into complex digital battle space and into National Cyber Range. Innovate and standardize virtualization and integration process for use in DON Modeling & Simulation/Live Virtual Constructive (LVC) Environment. Evaluate architecture of major modeling and simulation environments and integrate major multi-domain test beds using best practices, open interfaces and ensure standing persistent connectability. Task will promulgate Enterprise models across Air, Surface, Subsurface and Cyber domains. Collaborate on improvements required for multi-Domain modeling and complex security environments to facilitate "Capability" Analysis/RDT&E/Training and fund enabling technologies.

-Initiate common modeling and simulation tool design effort. Enhance Model Based Systems Engineering tools and integrate tools with T&E capabilities, allowing improved planning for agile software testing and cyber evaluations. Develop state-of-the-art data analysis and mining tools to integrate and present cohesive results in complex LVC environments. Develop architecture to integrate emerging Threat Intelligence products for both classified software, virtual and low-cost hardware representations. Improve and integrate Integrated Threat Analysis Simulation Environment to meet Navy requirements. Update immersive visualization model suite to add complex Electronic Warfare (EW) effects and improve ability to evaluate and understand complex interactions tied to warfighting outcomes. Continue to integrate and transition best-of-breed innovations coming from research centers, DIUX and the gaming industry into use at RDT&E facilities for program and prototyping support.  Incorporate improved EW effects/interactions into constructive modeling and integrate with virtual/hardware in the loop labs/ranges to create a coherent LVC EW/Electromagnetic Spectrum Maneuver Warfare evaluation environment. Analyze future state and develop plan to assess new capabilities for fusion and predictive systems. Integrate ONR modeling tools into test beds to allow assessment of human performance when assisted by improved machine-learning technologies. Focus on integration with Next Generation Threat System as core enterprise simulation and allow assessment in both test/training environments.  Design, develop and integrate reference Interoperability emulators, low fidelity capability assessment tools and battlespace suite design to allow platforms to assess performance early in system development

- Continue the minor upgrade and modernization of test capabilities at NAWCAD and NAWCWD and the upgrade to general instrumentation and equipment.

- Complete the modernization of the helicopter propulsion data acquisition system 
- Complete the procurement of time precision RF signal generation and distribution equipment.

-Initiate upgrade for model and simulation testing against a 5th generation aerial threat.  This effort will develop the capability to synchronize radio frequency output of different electronic warfare environment generators for a coherent presentation."
                                                        
                                                         
                                                             44.166
                                                             0
                                                        
                                                         
                                                             44.166
                                                             0
                                                             - Continue the minor upgrade and modernization of test capabilities at NAWCAD and NAWCWD and the upgrade to general instrumentation and equipment.
-Continue the test cell performance improvement at NAWCAD. This effort will upgrade Propulsion Systems Evaluation Facility turbine engine test cell to provide uniform temperature and pressure intake airflow and improve dynamometer performance. FY 2020 work includes completing the design work, ordering materials and beginning the assembly of the equipment.
- Continue the modernization of the insensitive munitions test arena at NAWCWD. Tasks include developing requirements for modernizing the control room, test pads and cable paths to the test arena and developing a contract package to implement the modernization of the Ordnance test facility.  
-Complete the upgrade for model and simulation testing against a 5th generation aerial threat. This effort will develop the capability to synchronize radio frequency output of different electronic warfare environment generators for a coherent presentation."
- Complete the modernization of the data acquisition and processing system at NAWCAD. This effort will modernize the Electro Magnetic Pulse (EMP) instrumentation by replacing analog fiber links and obsolete oscilloscopes and control triggers with modern supportable equipment. In FY 2019, the prototype instrumentation package will be developed.
- Complete the procurement of the direct drive electromagnetic test system at NAWCAD. This effort will evaluate potential amplifier solutions to replace amplifiers at the Electromagnetic/Environmental/Effects (E3) facility that are no longer supported by the manufacturer. The replacement amplifiers will provide less distortion/better representation responses and be maintainable.
-Initiate the purchase of materials that will enable the establishment of free standing chamber walls at NAWCAD.  This will allow an increased through put of testing by allowing limited anechoic testing in spaces that were not designed to be anechoic. 
-Initiate and complete the purchase of a global positioning simulator at NAWCAD.
-Initiate and complete the purchase of x-ray equipment designed to examine munitions and ordnance at NAWCWD.

Modeling and Simulation:
- Continue multi-site and multi-domain modeling and simulation test bed design. Develop virtualized representations of high-priority Navy systems to integrate into complex digital battle space and into National Cyber Range. Innovate and standardize virtualization and integration process for use in DON Modeling & Simulation/Live Virtual Constructive (LVC) Environment. Evaluate architecture of major modeling and simulation environments and integrate major multi-domain test beds using best practices, open interfaces and ensure standing persistent connectability. Task will promulgate Enterprise models across Air, Surface, Subsurface and Cyber domains. Collaborate on improvements required for multi-Domain modeling and complex security environments to facilitate "Capability" Analysis/RDT&E/Training and fund enabling technologies.  FY 2020 work includes decomposing major modeling architecture frameworks and designing a common compatible framework and developing a configuration methodology for promulgating enterprise models across multiple domains.
- Continue common modeling and simulation tool design effort. Enhance Model Based Systems Engineering tools and integrate tools with T&E capabilities, allowing improved planning for agile software testing and cyber evaluations. Develop state-of-the-art data analysis and mining tools to integrate and present cohesive results in complex LVC environments. Develop architecture to integrate emerging Threat Intelligence products for both classified software, virtual and low cost hardware representations. Improve and integrate Integrated Threat Analysis Simulation Environment to meet Navy requirements. Update immersive visualization model suite to add complex Electronic Warfare (EW) effects and improve ability to evaluate and understand complex interactions tied to warfighting outcomes. Continue to integrate and transition best-of-breed innovations coming from research centers, DIUX and the gaming industry into use at RDT&E facilities for program and prototyping support. Incorporate improved EW effects/interactions into constructive modeling and integrate with virtual/hardware in the loop labs/ranges to create a coherent LVC EW/Electromagnetic Spectrum Maneuver Warfare evaluation environment. Analyze future state and develop plan to assess new capabilities for fusion and predictive systems. Integrate ONR modeling tools into test beds to allow assessment of human performance when assisted by improved machine-learning technologies. Focus on integration with Next Generation Threat System as core enterprise simulation and allow assessment in both test/training environments. Design, develop and integrate reference Interoperability emulators, low fidelity capability assessment tools and battlespace suite design to allow platforms to assess performance early in system development.  FY 2020 work includes adding EW effects to immersive visualization model suites and adding EW effects into constructive models and integrating them with virtual and hardware in the loop labs and ranges.
-Initiate advanced immersive visualization of battlespace and red/blue interactions.  Task will update immersive visualization model suite to add complex EW effects and improve ability to evaluate and understand complex interactions tied to warfighting outcomes. 
-Initiate update of Naval model and simulation environment to implement improved electronic warfare modeling effect and interactions.  Task will incorporate improved Electronic Warfare (EW) effects and interactions into constructive modeling and integrate with virtual and hardware-in-the-loop labs and ranges to create a coherent Live Virtual Constructive (LVC) EW evaluation environment. 
-Initiate update to Family Of Simulation models to account for offensive and defensive cyber effects in the battlespace.  Task will update constructive models used for analysis and RDT&E to incorporate modeling of red/blue cyber effects
-Improvement to support assessment of machine-assisted learning and automated intelligence (AI).  Integrate AI tools with Next Generation Threat System as core enterprise simulation and allow assessment in both test/training environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase from FY 2019 to FY 2020 supports the design of a framework to enable interaction between disparate models, developing a methodology to maintain configuration control and distribution of the common modeling tools, integrating electronic warfare effects into visualization models, and for the purchase of a free standing chamber wall, the purchase of a global positioning simulator and for the purchase of x-ray equipment.
                                                    
                                                
                                            
                                             Not Applicable.
                                             Successfully achieve Initial Operational Capability of 8-15 Improvement and Modernization projects per year and have 90% of test capabilities scheduled in support of Navy acquisition test programs within 180 days.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             16.417
                                             13.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             29.917
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Add
                                             
                                                 
                                                     Program Increase
                                                     
                                                         3.863
                                                         Funding supports Range Support Aircraft flight termination system communication, and avionics upgrades.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Navy UFR for Critical Infrastructure Investments- Major Range & Test Facilities
                                                     
                                                         12.554
                                                         -Initiate and complete installation of the fiber optic connection across the Chesapeake Bay to complete the connection for the Atlantic Test Range to the Wallops Island facilities at NAWC AD.
-Initiate and complete the purchase and integration of modern control radar for R2508 at NAWC WD.
-Initiate and complete antenna pedestal modernizations and improvements at NAWC AD.
-Initiate and complete cyber security upgrades to multiple systems at NAWC WD.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Fifth Generation Radar Ground Test Upgrades
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         4.000
                                                         To initiate and complete the development of advanced radar target generators for modern radar test support at NAWCAD.
                                                    
                                                
                                                 
                                                     Complex Electronic Warfare Test Equipment
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         3.500
                                                         To initiate and complete upgrades to Air Combat Environment Test & Evaluation Facility (ACETEF) EW stimulation capability in support Mission testing at NAWCAD.
                                                    
                                                
                                                 
                                                     Ground Based Sense-and-Avoid
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         6.000
                                                         To initiate and complete the enhancement of Atlantic Test Range (ATR) air and ground surveillance capability in support of Unmanned Aircraft Systems (UAS) operations at Naval Air Warfare Center Aircraft Division (NAWCAD).
                                                    
                                                
                                            
                                             Not required for Congressional Adds
                                             Not required for Congressional Adds
                                        
                                    
                                
                            
                             
                                 0605126N
                                 (U)Joint Theater Air and Missile Defense Org
                                 177
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     0.140
                                     0.048
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.188
                                
                                 Maritime Integrated Air and Missile Defense (IAMD) Planning System (MIPS) is an automated air and missile defense planning tool that supports the Joint Force Maritime Component Commander at the Operational Level of War (OLW) by automatically and optimally allocating and stationing ships in support of Ballistic Missile Defense (BMD) and Anti-Air Warfare (AAW). MIPS contains United States Army Patriot and Terminal High Altitude Air Defense (THAAD) models to ensure synergistic allocation and positioning of maritime units in relation to other joint units, providing optimized mutual defense for selected defended assets against selected BMD and AAW threats.  MIPS completed developing significantly improved inorganic Ballistic Missile Defense planning capabilities through the incorporation of Long Range Surveillance and Training, Cued Engagement, and Launch on Tactical Digital Information Links (TADIL) planning functionality.  In FY2015, MIPS began development to deliver an automated planning capability for Naval Integrated Fire Control-Counter Air (NIFC-CA) operations, incorporating the Naval Positioning Assessment Tool (NPAT) to assist in aviation asset placement, bottom contours will be added to refine the areas of ship positioning during the planning process, and adding the Cooperative Engagement Capability (CEC) stationing planning capability.
                                 
                                     
                                         0.141
                                         0.048
                                         0.000
                                         0.000
                                    
                                     
                                         0.140
                                         0.048
                                         0.000
                                         0.000
                                    
                                     
                                         -0.001
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.001
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     FY18 reflects -$0.001M due to SBIR realignment.
                                
                                 
                                     
                                         3307
                                         Maritime Integrated Air and Missile Defense (IAMD) Processing Sys (MIPS)
                                         
                                             0.000
                                             0.140
                                             0.048
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.188
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Maritime Integrated Air and Missile Defense (IAMD) Planning System (MIPS) is an automated air and missile defense planning tool that supports the Joint Force Maritime Component Commander at the Operational Level of War (OLW) by automatically and optimally allocating and stationing ships in support of Ballistic Missile Defense (BMD) and Anti-Air Warfare (AAW). MIPS contains United States Army Patriot and Terminal High Altitude Air Defense (THAAD) models to ensure synergistic allocation and positioning of maritime units in relation to other joint units, providing optimized mutual defense for selected defended assets against selected BMD and AAW threats.  MIPS completed developing significantly improved inorganic Ballistic Missile Defense planning capabilities through the incorporation of Long Range Surveillance and Training, Cued Engagement, and Launch on Tactical Digital Information Links (TADIL) planning functionality.  In FY2015, MIPS began development to deliver an automated planning capability for Naval Integrated Fire Control-Counter Air (NIFC-CA) operations, incorporating the Naval Positioning Assessment Tool (NPAT) to assist in aviation asset placement, bottom contours will be added to refine the areas of ship positioning during the planning process, and adding the Cooperative Engagement Capability (CEC) stationing planning capability.
                                             
                                                 
                                                     Systems Engineering
                                                     
                                                         
                                                             0.140
                                                             0
                                                             - Conducted acceptance testing and Development Test in FY 2018
                                                        
                                                    
                                                     
                                                         
                                                             0.048
                                                             0
                                                             - Complete test analysis and resolve test performance issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Research and Development effort complete in FY 2019.  No requirement is needed for FY 2020.
                                                    
                                                
                                            
                                             ACAT III designation granted February 2011.
The MIPS Capabilities Development Document (CDD) signed and approved 4QTRFY2016.

Contracts:
MIPS RDT&E FY15-FY17
                                             FY18:
- Performed independent government testing.

FY19:
- Complete test analysis and resolve test performance issues.
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                                     0.000
                                     4.438
                                     3.942
                                     3.908
                                     3.908
                                     3.922
                                     4.010
                                     4.087
                                     4.171
                                     Continuing
                                     Continuing
                                
                                 This program provides analytical support to the Secretary of the Navy and the Chief of Naval Operations as a basis for major policy, planning and acquisition program execution decisions.  It supports research and development strategy development and planning.  It supports studies in the areas of manpower, personnel, training, and aviation.  It also develops analytical tools for evaluating effectiveness of U.S. weapons against potential foreign threat ships and submarines.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         3.917
                                         3.942
                                         3.959
                                         3.959
                                    
                                     
                                         4.438
                                         3.942
                                         3.908
                                         3.908
                                    
                                     
                                         0.521
                                         0.000
                                         -0.051
                                         -0.051
                                    
                                     
                                         
                                             0.560
                                             0.000
                                        
                                         
                                             -0.039
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.051
                                                     -0.051
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         2092
                                         Naval Warfare Studies
                                         
                                             0.000
                                             0.768
                                             0.777
                                             0.785
                                             0.785
                                             0.790
                                             0.808
                                             0.823
                                             0.840
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports detailed mission, capability, and technical analysis of future naval warfighting requirements.  This work provides the analytical basis for integration and prioritization of overall military capability requirements and acquisition programs in support of executing the Naval Capability Development Process and development/delivery of Mission Capability Packages, Naval Capability Packages, and Integrated Strategic Capability Plans for Chief of Naval Operations. The Resource Allocation Model (RAM) is an analytic decision support tool to aid Navy leadership with both investment and divestment programming decisions. This methodology provides an assessment process that fosters informed, understandable, repeatable investment decisions with consistent, pedigreed, and retrievable information. The focus of this work adds fidelity to the system through the inclusion of Mission Technical Baselines and Integrated Capabilities Technical Baselines data to identify program of record integration and interoperability dependencies to inform investment/divestment decisions. It provides leadership and resource sponsors with a starting point for their offset decision process as well as an issue ranking capability. RAM will include linkage of programs to strategic imperatives, programs mapped to warfare areas, program interdependencies annotated, and balance factors that can be adjusted to reflect Navy Leadership Priorities. This effort captures and maps issues/funding adjustments, and providing a system capable of identifying fiscal interdependencies and consideration to risk in order to increase accuracy in calculating programmatic risk.
                                             
                                                 
                                                     Resource Allocation Model (RAM)
                                                     
                                                         
                                                             0.768
                                                             0
                                                             Continue establishing the Resource Allocation Model (RAM) to provide an analytic portfolio management methodology to aid Navy leadership with investment decision support. Provide an assessment process that fosters informed, understandable, repeatable investment decisions with consistent, pedigreed, and retrievable information. Assess programs of record and their proposed modifications on their capability to contribute to future warfighting requirements. Develop techniques that optimize the usage of the Warfare Capability Baseline Kill Chain data and enable capability trade-offs based on sound algorithmic or mathematical analysis.
                                                        
                                                    
                                                     
                                                         
                                                             0.777
                                                             0
                                                             Continue establishing the Resource Allocation Model to provide an analytic portfolio management methodology to aid Navy leadership with investment decision support. Provide an assessment process that fosters informed, understandable, repeatable investment decisions with consistent, pedigreed, and retrievable information. Assess programs of record and their proposed modifications on their capability to contribute to future warfighting requirements. Develop techniques that optimize the usage of the Warfare Capability Baseline Kill Chain data and enable capability trade-offs based on sound algorithmic or mathematical analysis.
                                                        
                                                         
                                                             0.785
                                                             0
                                                        
                                                         
                                                             0.785
                                                             0
                                                             Continue establishing the Resource Allocation Model to provide an analytic portfolio management methodology to aid Navy leadership with investment decision support. Provide an assessment process that fosters informed, understandable, repeatable investment decisions with consistent, pedigreed, and retrievable information. Assess programs of record and their proposed modifications on their capability to contribute to future warfighting requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 and FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             The RAM methodology and analysis will be used to assist with the prioritization, planning, and programming of Naval warfare program budgets to achieve interoperable warfighting capability solutions. Identification of capability gaps and seams will be used to inform budgetary decision-making with current fiscal budgetary constraints.
                                        
                                    
                                     
                                         2097
                                         Manpower Personnel & Training
                                         
                                             0.000
                                             0.472
                                             0.549
                                             0.531
                                             0.531
                                             0.501
                                             0.512
                                             0.522
                                             0.533
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Chief of Naval Personnel has a continuing need for studies and analysis of Manpower and Personnel (M&P) policies and programs and critical M&P issues that have Navy-wide implications.  This project provides an essential management tool to: (a) assess the effectiveness of existing M&P policies and programs; (b) identify needs for new policies and programs; (c) determine the required manpower and training mix relative to changing demographic, societal and legislative/regulatory actions, and to evolving strategic and geopolitical factors; (d) study the impact of M&P programs on Navy accession, attrition, retention, and performance; and, (e) to develop, validate and/or refine a broad range of M&P forecasting models. The program permits Navy to more effectively utilize Research and Development expertise to respond to emergent M&P issues on a continuing basis.  This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision.
                                             
                                                 
                                                     Manpower Personnel & Training
                                                     The Chief of Naval Personnel has a continuing need for studies and analysis of Manpower and Personnel (M&P) policies and programs and critical M&P issues that have Navy-wide implications.  This project provides an essential management tool to: (a) assess the effectiveness of existing M&P policies and programs; (b) identify needs for new policies and programs; (c) determine the required manpower and training mix relative to changing demographic, societal and legislative/regulatory actions, and to evolving strategic and geopolitical factors; (d) study the impact of M&P programs on Navy accession, attrition, retention, and performance; and, (e) to develop, validate and/or refine a broad range of M&P forecasting models. The program permits Navy to more effectively utilize Research and Development expertise to respond to emergent M&P issues on a continuing basis.  This program is funded under RDT&E operational systems development because it encompasses engineering and development of new end-items prior to production approval decision. Analytical support to the Secretary of the Navy and the Chief of Naval Personnel as a basis for major policy, planning, and acquisition program execution decisions.  It supports the maturation and implementation of strategy and planning via studies in the areas of manpower, personnel, training, and education.
                                                     
                                                         
                                                             0.472
                                                             5
                                                             - Continue assessing Special and Incentive Pay policies.
- Continue assessing Econometric Modeling System and updating elasticity
- Continue assessing and evaluating retention, accession and training trade-offs.
- Continue assessing economic factors and relationships to MPTE business lines ISO forecasting and responses.
- Continue assessing factors, thresholds and mitigation strategies to avoid a Hollow Force.
                                                        
                                                    
                                                     
                                                         
                                                             0.549
                                                             5
                                                             - Continue assessing Special and Incentive Pay policies.
- Continue assessing Econometric Modeling System and updating elasticity
- Continue assessing and evaluating retention, accession and training trade-offs.
- Continue assessing economic factors and relationships to MPTE business lines ISO forecasting and responses.
- Continue assessing factors, thresholds and mitigation strategies to avoid a Hollow Force.
                                                        
                                                         
                                                             0.531
                                                             5
                                                        
                                                         
                                                             0.531
                                                             5
                                                             - Continue assessing Special and Incentive Pay policies.
- Continue assessing Econometric Modeling System and updating elasticity
- Continue assessing and evaluating retention, accession and training trade-offs.
- Continue assessing economic factors and relationships to MPTE business lines ISO forecasting and responses.
- Continue assessing factors, thresholds and mitigation strategies to avoid a Hollow Force.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects fewer studies being conducted in FY 2020.
                                                    
                                                
                                            
                                             This PE provides funding to support continuing need for studies and analysis of issues critical to decisions required by the Chief of Naval Personnel and his staff regarding manpower, personnel, training and education policies, and programs that have far-reaching implications to service members and the Navy budget.  This PE supports research of both Naval Postgraduate School faculty and students, and in FY10 began the formulation of focused economic research, to include behavioral economics.  This focus will provide continuing analysis and research to facilitate the data gathering and synthesis to provide consistent and timely update to economic indicators to use in the numerous models that support management decisions within the MPTE arena that have significant impact on the efficient use of the nearly $27B Manpower & Personnel, Navy budget.  The economic research will consolidate the data necessary to perform elasticity estimations and maintain this data for subsequent estimations.  To gather the data necessary to perform such estimations, would conservatively cost more than $300K on each such occasion.  The MPTE enterprise uses dozens of models, most of which require elasticity updates.  Consolidating the data repository to support this analysis will result in a cost avoidance of more than $1M and this does not include any of the actual model revisions.
                                        
                                    
                                     
                                         3310
                                         Naval Aviation Developmental Planning
                                         
                                             0.000
                                             3.198
                                             2.616
                                             2.592
                                             2.592
                                             2.631
                                             2.690
                                             2.742
                                             2.798
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding supports Naval aviation pre-Milestone B developmental activities to include the conduct and integration of systems engineering activities. This project unit provides information, automated tools, and decision aids necessary to perform acquisition planning in support of warfighter capability requirements. This project unit also supports research, development, and analysis efforts to include various studies, joint requirements analysis, and cost analysis requirements in support of systems engineering activities, analyses of alternatives, and development of the 30-Year Aviation Plan, a Congressionally mandated product. Due to high turnover and end of service life of several Naval aircraft set against increasing threat capabilities, DOD 5000 series mandates documentation of capability requirements and mechanisms to obtain these capabilities. This project unit allows Naval aviation the means to properly identify capability gaps and potential solutions required to maintain maximum warfighting capability realizing (or achieving) reductions to technical risks and overall program costs.
                                             
                                                 
                                                     Naval Aviation Developmental Planning
                                                     
                                                         
                                                             3.198
                                                             0
                                                             Continue various studies for training aircraft, FA-18E/F/G, P-8A, MH-60R, MH-60S, and Joint Strike Fighter with integrated engineering, logistics, and manpower requirements. Meet emergent engineering requirements documentation within the air warfare portfolio. Update decision support toolset to facilitate internal air warfare and program office total life-cycle trades, and reduce long-term costs of data repositories, manpower, and computer programs. Fund total life-cycle analysis modeling environment required for multiple anticipated analyses of alternatives on fighter, adversary, and rotary-wing aircraft to reduce total cost of studies. Analyses are required to meet pre-Milestone B, DOD 5000 series mandated activities, as well as timelines mandated by the Congressional requirements for an Aviation Investment Plan.
                                                        
                                                    
                                                     
                                                         
                                                             2.616
                                                             0
                                                             Continue various studies for training aircraft, FA-18E/F/G, P-8A, MH-60R, MH-60S, and Joint Strike Fighter with integrated engineering, logistics, and manpower requirements. Meet emergent engineering requirements documentation within the air warfare portfolio. Update decision support toolset to facilitate internal air warfare and program office total life-cycle trades, and reduce long-term costs of data repositories, manpower, and computer programs. Fund total life-cycle analysis modeling environment required for multiple anticipated analyses of alternatives on fighter, adversary, and rotary-wing aircraft to reduce total cost of studies. Analyses are required to meet pre-Milestone B, DOD 5000 series mandated activities, as well as timelines mandated by the Congressional requirements for an Aviation Investment Plan.
                                                        
                                                         
                                                             2.592
                                                             0
                                                        
                                                         
                                                             2.592
                                                             0
                                                             Continue various studies for training aircraft, FA-18E/F/G, P-8A, MH-60R, MH-60S, and Joint Strike Fighter with integrated engineering, logistics, and manpower requirements. Meet emergent engineering requirements documentation within the air warfare portfolio. Update decision support toolset to facilitate internal air warfare and program office total life-cycle trades, and reduce long-term costs of data repositories, manpower, and computer programs. Fund total life-cycle analysis modeling environment required for multiple anticipated analyses of alternatives on fighter, adversary, and rotary-wing aircraft to reduce total cost of studies. Analyses are required to meet pre-Milestone B, DOD 5000 series mandated activities, as well as timelines mandated by the Congressional requirements for an Aviation Investment Plan.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Produce and deliver 30-Year Aviation Plan (Congressionally mandated product). Studies performed will be used to identify known warfighter capability gaps and support acquisition planning requirements associated with potential solutions. Studies provide coherent and integrated cost and capability data to support long-term planning for Naval Aviation consistent with DOD 5000 series instructions.
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                                     0.000
                                     44.302
                                     42.693
                                     47.669
                                     47.669
                                     47.372
                                     48.916
                                     50.002
                                     51.058
                                     Continuing
                                     Continuing
                                
                                 The Center for Naval Analyses (CNA) is the Department of the Navy's (DoN) only Federally Funded Research and Development Center (FFRDC). CNA provides independent, objective, and expert analyses based on its unique access to sensitive data and hands-on exposure to fleet operations gained through its world-wide field program. CNA's research program is centrally funded by this program element and is primarily concentrated along one Marine Corps category and thirteen Navy categories of study called product areas. These product areas are structured to enhance CNA's focus of research and analysis upon the major present and future needs and issues of the Navy and the Marine Corps. Because of rapid advances in technology, changes in the fleet, the increasing complexity of weapon systems, and reductions in manpower, force structure, budgets, the current security environment, and Department of Defense (DoD) transformation, the Navy and Marine Corps have a greater need for analyses that are sophisticated, relevant, and timely. CNA conducts research and analysis at all security classification levels, to include Sensitive Compartmented Information (SCI) and Special Access Programs (SAP).

Due to the number of efforts in this PE, the programs described herein are representative of the work included in this PE.
                                 
                                     
                                         50.432
                                         48.797
                                         50.578
                                         50.578
                                    
                                     
                                         44.302
                                         42.693
                                         47.669
                                         47.669
                                    
                                     
                                         -6.130
                                         -6.104
                                         -2.909
                                         -2.909
                                    
                                     
                                         
                                             -6.104
                                        
                                         
                                             -1.756
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.909
                                                     -2.909
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -4.374
                                                
                                            
                                        
                                    
                                     The funding increase from FY 2019 to FY 2020 reflects increased support in critical subject areas in support of research efforts for the Navy/Marine Corps.

Technical: N/A

Schedule: N/A
                                
                                 
                                     
                                         0031
                                         MCOAG
                                         
                                             0.000
                                             5.487
                                             4.489
                                             6.421
                                             6.421
                                             6.566
                                             6.701
                                             6.839
                                             6.976
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports the Marine Corps portion of the Department of Navy, CNA, Center for Naval Analysis Research Program, and is managed as an element of the Marine Corps Studies System. This program provides the Marine Corps with independent and objective research and analysis of specific issues/topics appropriately performed by a Federally Funded Research and Development Center (FFRDC).  Marine Corps Division analysts work at CNA headquarters and, through CNA's Field representative Program serve at commands worldwide, including:  Marine Forces Command, Marine Forces Pacific, Marine Special Operations Command, the three Marine Expeditionary Forces, Marine Aviation Weapons and Tactics Squadron One (MAWTS-1), and in Iraq, providing on-site analysis to deployed Marine forces there. CNA also assigns analysts to support the Deputy Commandants and their staffs as well as other Marine Corps organizations such as the Marine Corps Warfighting Lab, Marine Corps Systems Command, and the Commander, Marine Forces Reserve.  

The program areas are linked to the Marine Corps Advocacy (prepotency), which are: (1) Logistics and Infrastructure; (2) Manpower and Training; (3) Research, Development and Acquisition; (4) Operations and Plans; (5) Programs and Resources; (6) Aviation; (7) Combat Development and Integration; and (8) Intelligence, Surveillance and Reconnaissance.  Scientific Analyst support provides six scientific analysts for the following six focus areas: Deputy Commandant (DC), Plans, Policies and Operations; DC Aviation; DC Installation and Logistics; DC Programs and Resources; DC Manpower Reserve Affairs; and Director, Manpower Plans (MP) - Manpower and Reserve Affairs (M&RA). The program continues analytical support for field exercises, Ad Hoc and Quick Response study requirements.
                                             
                                                 
                                                     MARINE CORPS OPERATIONS AND ANALYSIS GROUP
                                                     
                                                         
                                                             5.487
                                                             0
                                                             - Continued research analysis, modeling and simulation data that focused analytical support to the Special Marine Air Ground Task Forces (MAGTF) Crisis Response (CR) that provides critical mission research advise to unit commanders.
- Continued support current operations to include: weapons and systems programs, MAGTF training and exercise assessments, amphibious shipping capabilities, and reductions to naval operations and strategic commitments.  Analysis and solutions relating to support and sustainment in terms of equipment readiness, training, responsiveness and maintaining squadron readiness, development of facilities sustainment and service life programs save the Marine Corps valuable time and resources.  Manpower, force structure, aviation recruiting and retention, and valuations of recruiting, retaining and retiring Marines analyses provide viable personnel solutions in times of shrinking resources.  Intelligence capabilities assessments, analyses of threat assessments from known and unknown enemies, i.e. Al-Qaeda, Northern Africa and Iran, and Joint Irregular Warfare Analytic Baseline (JIWAB) development provide valuable information to assist Marine Corps Intelligence organizations in keeping the force educated and safe.
- Continued high priority study and analysis projects approved in FY 2017 Marine Corps Studies System Master Plan (MCSSMP).
- Continued research analysis, and survey support efforts associated with development and implantation of the Marine Forces Integration Plan (MCFIP) Women in Infantry.
- Continued high priority study and analysis projects approved in FY 2017 Marine Corps Studies System Master Plan (MCSSMP).
- Initiated high priority study and analysis projects approved in FY 2018 Marine Corps Studies System Master Plan (MCSSMP).
                                                        
                                                    
                                                     
                                                         
                                                             4.489
                                                             0
                                                             Conduct new studies in support of the FY 2019 Marine Corps Studies System Master Plan (MCSSMP) including the following priority areas: applying USMC capabilities today, balancing current demands against future readiness, innovating to enhance Marine Corps warfighting advantages, ways and means for USMC strategy and policy, and operating the Marine Corps more effectively and efficiently. Continue the FY 2018 analytic focus in support of CMC priorities. Enhanced support and increased capacity to address CMC priorities such as:
-  The relative threats posed by our major adversaries (e.g., Russian resurgence and PRC capabilities and activities)
-  Prosecuting global campaigns
-  Enabling and supporting distributed operations
-  Integrating information operations into the MAGTF construct both organizationally and to maximize effects on the battlefield
-  Leveraging autonomy and artificial intelligence to establish and maintain dominance over existing and emerging threats
-  Using big data/data science/predictive analysis to gain comparative advantage
-  Improving the use of gaming in Navy learning and research
-  Leveraging our analytic efforts for the Navy to support USMC priorities.
                                                        
                                                         
                                                             6.421
                                                             0
                                                        
                                                         
                                                             6.421
                                                             0
                                                             Initiate new studies in support of the FY 2020 Marine Corps Studies System Master Plan (MCSSMP) including the following priority areas: applying USMC capabilities today, balancing current demands against future readiness, innovating to enhance Marine Corps warfighting advantages, ways and means for USMC strategy and policy, and operating the Marine Corps more effectively and efficiently. Continue the FY 2019 analytic focus in support of CMC priorities. Enhanced support and increased capacity to address CMC priorities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase FY 2019 to FY 2020 reflects program demands for increased support and analyses directed by the Commanding General Combat Development and Integration (CD&I) in the areas of Combat Strategies; Force Protection; Protective Equipment (A0A); Troop Training and Planning and Wargaming.
                                                    
                                                
                                            
                                             N/A
                                             This project supports the Marine Corps portion of the Department of Navy, CNA Center for Naval Analysis Research Program, and is managed as an element of the Marine Corps Studies System. This program provides the Marine Corps with independent and objective research and analysis of specific issues/topics appropriately performed by a Federally Funded Research and Development Center (FFRDC).  Marine Corps Division analysts work at CNA headquarters and, through CNA's Field representative Program, serve at commands worldwide, including:  Marine Forces Command, Marine Forces Pacific, Marine Special Operations Command, the three Marine Expeditionary Forces, Marine Aviation Weapons and Tactics Squadron One (MAWTS-1), and in Iraq, providing on-site analysis to deployed Marine forces there. CNA also assigns analysts to support the Deputy Commandants and their staffs as well as other Marine Corps organizations such as the Marine Corps Warfighting Lab, Marine Corps Systems Command, and the Commander, Marine Forces Reserve.  

The program areas are linked to the Marine Corps Advocacy (prepotency), which are: (1) Logistics and Infrastructure; (2) Manpower and Training; (3) Research, Development and Acquisition; (4) Operations and Plans; (5) Programs and Resources; (6) Aviation; (7) Combat Development and Integration; and (8) Intelligence, Surveillance and Reconnaissance.  Scientific Analyst support provides six scientific analysts for the following six focus areas: Deputy Commandant (DC), Plans, Policies and Operations; DC Aviation; DC Installation and Logistics; DC Programs and Resources; DC Manpower Reserve Affairs; and Director, Manpower Plans (MP) - Manpower and Reserve Affairs (M&RA). 

The Marine Corps' portion of the CNA program is executed via the Marine Corps Studies System (MCSS) Annual Plan which is reviewed and updated on a quarterly basis. The MCSS maintains a comprehensive listing of all CNA studies performed for the Marine Corps.  The MCSS ensures there are no duplicate analytical efforts within the Marine Corps.  Additionally, the Operations Analysis Division of Combat Integration Division (CD&I, MCCDC) provides analytical review of all CNA products for the Marine Corps and integrates the results and recommendations into a quarterly newsletter for research and analysis.  

Other evaluation processes are as follows: 
A) Contract Status Meetings: The Marine Corps participates in contract status meetings. The Contracting Officer chairs monthly meetings with the Marine Corps, and members of the CNA Business Support Group to provide guidance regarding contract management to include reviewing the Defense Technical Information Center (DTIC) database requirements to emphasize the contractual requirement that all ongoing research be submitted to DTIC to ensure against duplication to reviewing CNA's cost effectiveness and efficiency.

B) Marine Corps Three-Star Flag Officer Review: The Commanding General, CD&I, MCCDC and the Director, Operations Analysis Division (OAD) frequently to review the current research program and provide guidance to CNA regarding future research requirements. Meetings are essential to provide CNA to ensure that research conducted is of the greatest value to the Marine Corps. The meetings serve as a roadmap for future projects. The Marine Corps' research plan is consolidated with the DoN's Annual Plan that is submitted to the Deputy Chief of Naval Operations for Integration of Capabilities and Resources (N8) for final review and acceptance.
                                        
                                    
                                     
                                         0148
                                         Center For Naval Analyses (CNA)
                                         
                                             0.000
                                             38.815
                                             38.204
                                             41.248
                                             41.248
                                             40.806
                                             42.215
                                             43.163
                                             44.082
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program supports the Navy's portion of the CNA Research Program, which is primarily concentrated along thirteen Navy categories of study called product areas. These product areas include the following: (1) Manpower/Personnel, Medical and Training; (2) Intelligence, Information and Networks; (3) Plans, Policy, and Operations; (4) Infrastructure and Readiness; (5) Resources, Programs, and Assessments; (6) Capability Integration; (7) Research, Development and Acquisition; (8) Navy Field Program; (9) Navy Field Exercise Program; (10) Scientific Analyst Program; (11) Navy Quick Response Projects; (12) Navy General Concept Development and (13) CNA Initiated Projects. This program provides the Navy with independent and objective research and analysis of specific issues/topics appropriately performed by a FFRDC and includes studies support (to include quick response studies support), field support to fleet commanders, scientific analyst support to Deputy Chiefs of Naval Operations (DCNOs) and their staffs, exercise support, and ad hoc support. CNA's analyses have resulted in substantial improvements in force structure, fleet effectiveness, and significant cost avoidance
                                             
                                                 
                                                     CENTER FOR NAVAL ANALYSES, NAVY
                                                     Funding in this project supports integrated research for the Department of Navy (DoN) and other DoD components across a broad range of issues including the development and evaluation of tactics, operations testing of new systems, assessment of current capabilities, logistics and readiness, work-force management, space and space-related activities, cyber operations, cost and operational program analysis, assessment of advanced technology, force planning, and strategies implications of political-military developments.
                                                     
                                                         
                                                             38.815
                                                             0
                                                             CNA conducts individual analytic efforts for a wide range of DoN and DoD sponsors including: OPNAV and HQMC, the Navy Secretariat, Type Commanders, the numbered Fleets and Navy/Marine Corps component commanders, Combatant Commands, operational test and evaluation (OT&E) activities including OPTEVFOR and DOT&E, SYSCOMs, Office of the Secretary of Defense, Defense agencies and the Defense Intelligence Community.

Priority Objectives:
- Offensive and defensive cyber operations
- Electro-magnetic warfare
- Support to the Navy and Marine Corps special operations communities
- Great power dynamics with a special emphasis on China and Russia
- Increased field representative support in the Warfighting Development Commands 
- Adversary analytics to better understand implications of Iran, North Korea, Russia, and other state actor's actions on USN strategy and operations
- Navy future force architecture, related capabilities, and implications for CONOPs and acquisition strategy
- China's military reorganization and its impact on USN as well partner nations in the Pacific and other AORs future
- Recruiting and retaining the force of the future
- Understanding and addressing new and every-changing threats from non-state actors
- Improving the interoperability of Navy systems and greater use of the systems-of-systems concept
- Implementing and assessing the effectiveness of new distributed lethality concepts
- Applications and potential of big data to better understand and address complex operational and logistical challenges facing the USN
- Cyber considerations into Operational Test & Evaluation (OT&E) of new Navy systems and better understanding how to best man the cyber force of the future
- Recruiting and re-training the force of the future
- Understanding and addressing new and every-changing threats from non-state actors
- Improving and interoperability of Navy systems and greater use of the systems-of-systems concept
- Implementing and assessing the effectiveness of new distributed lethality concepts
- New applications for unmanned systems

- Continue all efforts above in support of the following CNO 2018 priorities:
- Maintaining maritime superiority for the future
- Applying maritime power today
- Navy strategy and policy
- Strategic Workforce planning and management
- Operating the Navy more efficiently and effectively
- Balancing current and future readiness
- Understanding great power dynamics

- Increase work in offensive and defensive cyber operations
- Increase work in Electromagnetic Maneuver Warfare (EMW)
- Increase support to the Navy and Marine Corps special operations communities
- Increase work based on the 7 CNO approved FY 2017 priorities and FY 2018 revisions based on Navy emerging priorities and requirements
                                                        
                                                    
                                                     
                                                         
                                                             38.204
                                                             0
                                                             Continue all efforts in support of CNO priorities, to include, maintaining maritime superiority for the future, applying maritime power today, Navy strategy and policy, strategic workforce planning and management, operating the Navy more efficiently and effectively, balancing current and future readiness, understanding great power and dynamics.  
Conduct new studies in the following priority areas: 
- Applying maritime power today 
- Maintaining maritime superiority for the future 
- Innovating to compete and win 
- Balancing current and future readiness 
- Understanding great power dynamics 
- Aligning ends, ways and means for Navy strategy and policy 
- Operating the Navy more efficiently and effectively
- Strategic workforce planning 
- Enhanced support and increased capacity to address emerging CNO priorities including Russia's resurgence and implications for the Navy and its partners 
- Aligning the programming and budgeting process with Navy strategy
- Enabling distributed networked operations 
- Leveraging autonomy and artificial intelligence to establish and maintain dominance over emerging threats  
- Using big data/data science/predictive analytics to gain competitive advantage; and integrating gaming into Navy learning and research
                                                        
                                                         
                                                             41.248
                                                             0
                                                        
                                                         
                                                             41.248
                                                             0
                                                             CNA conducts individual analytic efforts for a wide range of DoN and DoD sponsors including: OPNAV and HQMC, the Navy Secretariat, Type Commanders, the numbered Fleets and Navy/Marine Corps component commanders, Combatant Commands, operational test and evaluation (OT&E) activities including OPTEVFOR and DOT&E, SYSCOMs, Office of the Secretary of Defense, Defense agencies and the Defense Intelligence Community.

In FY 2020 CNA will provide study and analysis support on critical Navy corporate priorities.  This analysis will review strategic efforts, including engagement with peer competitors and disruptive actions globally.  In addition, CNA will help Navy address internal processes from logistics to personnel policies.  As the only Navy funded FFRDC, CNA will be integral in the development of future initiatives; including big data and machine learning. CNA will also continue to provide analytical support to selected wargames and exercises; providing detailed analysis of each event to identify areas of improvement for Navy Operational procedures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 reflects increased support from CNA in critical subject areas in support of Navy/Marine Corps research efforts.
                                                    
                                                
                                            
                                             N/A
                                             CNA is reviewed throughout the research year on several different levels to ensure that research produced is not duplicated elsewhere. The primary (and most effective) method of review for duplication is the Contracting Officer's Technical Representative (COTR) review and approval of each and every project proposal submitted by CNA. This method is highly effective in providing the necessary oversight to ensure that duplication of effort does not occur. The Marine Corps Studies System (MCSS) maintains a comprehensive listing of all CNA studies performed for the USMC. The MCSS ensures that there are no duplicate analytical efforts within the USMC. Additionally, the Studies and Analysis Division of the Marine Corps Combat Development Command (MCCDC) provides analytical review of all CNA products for the USMC and integrates the results and recommendations into a quarterly newsletter and an annual plan for research and analysis. 
Other evaluation processes: 

A) DoN Contract Status Meetings: As part of the CNA oversight process, the Office of Naval Research Contracting Officer chairs a monthly meeting with the COTR, the USMC, and the CNA's Chief Financial Office to provide guidance regarding contract management. 

B) Two-Star Flag Officers and VCNO Corporate Board Meetings: DoN Two-Star and their equivalent civilian counterparts meet several times a year to review the current fiscal year's research and provide guidance to CNA regarding their future research for DoN. These high level meetings are essential to provide CNA with DoN's guidance to ensure that the research conducted is of the greatest value to DoN. The meetings also serve as the catalyst for the formation of the CNA Annual Plan, CNA's roadmap for research during the upcoming fiscal year. The CNA Annual Plan is then submitted to VCNO/N8 for final review and acceptance. 

C) CNA Comprehensive Review: Prior to contract renewal, CNA, as an Federally Funded Research and Development Center (FFRDC), must be evaluated to ensure that the DoN wants to renew CNA's contract for an additional five year period. DoN completes an exhaustive review of sponsors' technical needs and mission requirements; DoN's consideration of other sources; CNA's efficiency and effectiveness; CNA's management and cost effectiveness; as well as the FFRDC establishment criteria and sponsorship agreement. The CNA Comprehensive Review is approved by ASN (RDA) and accepted by OSD (AT&L).

D) Navy-CNA Integration Board.  DON 3-stars and CNA leadership meet quarterly to review the annual research program, discuss priorities and related implications for current and future work, and address issues impacting CNA's ability to execute its mission as an FFRDC.  CNA research highlights are also briefed and discussed.  The board meetings are chaired by the Director, Navy Staff.
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                                     0.000
                                     0.000
                                     5.000
                                     20.698
                                     20.698
                                     55.051
                                     111.263
                                     255.592
                                     371.897
                                     Continuing
                                     Continuing
                                
                                 Next Generation Air Dominance (NGAD) is the Family-of-System (FoS) required to deliver future aircraft carrier based TACAIR capabilities.   The FoS will include both the recapitalization of current capabilities of the existing air wing and development of new capabilities for 2035 mission success across multiple domains.  This program provides analytical support to the Secretary of the Navy and the Chief of Naval Operations as a basis for major policy, planning and acquisition program execution decisions and provides the initial airframe, avionics, and power/propulsion efforts to develop and field the FoS necessary to replace the United States Navy's F/A-18E/F Super Hornet.  It supports research and development strategy development and planning and supports studies in the areas of manpower, personnel, training, and aviation.   It also develops and delivers Technology Maturation and Risk Reduction Acquisition Plans and all supporting documents and security classification guides/program protection plans.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         0.000
                                         5.000
                                         5.100
                                         5.100
                                    
                                     
                                         0.000
                                         5.000
                                         20.698
                                         20.698
                                    
                                     
                                         0.000
                                         0.000
                                         15.598
                                         15.598
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.020
                                                     -0.020
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     15.618
                                                     15.618
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.
Schedule: Not applicable.
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                                             0.000
                                             0.000
                                             5.000
                                             20.698
                                             20.698
                                             55.051
                                             111.263
                                             255.592
                                             371.897
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports the analysis of the advanced air dominance family of systems to replace capabilities lost with the end of service life of the F/A-18E/F and EA-18G.
                                             
                                                 
                                                     Next Generation Air Dominance Analysis
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.000
                                                             0
                                                             Conduct systems engineering and mission effectiveness analysis to sufficiently review capabilities of the proposed family-of-system alternatives. Conduct cost estimates and affordability analysis with sufficient fidelity across the total life-cycle of the alternative courses of action to identify a preferred system concept. This includes analysis and support of AoA execution and Advanced Development Program Office planning. Products include data sets, automated tools, and decision aids necessary to provide OPNAV and OSD the information to perform acquisition planning in support of warfighter capability requirements. Conduct briefing support as required by excursions at the direction of the AoA executive steering group.
                                                        
                                                         
                                                             5.082
                                                             0
                                                        
                                                         
                                                             5.082
                                                             0
                                                             Conduct systems engineering and mission effectiveness analysis to sufficiently review capabilities of the proposed family-of-system alternatives. This includes analysis and support of Advanced Development Program Office planning.  Products include data sets, automated tools, and decision aids necessary to provide OPNAV and OSD the information to perform acquisition planning in support of warfighter capability requirements. Conduct briefing support as required by excursions at the direction of the AoA executive steering group
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change between FY19 and FY20
                                                    
                                                
                                                 
                                                     NG Advanced Engines
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             15.616
                                                             0
                                                        
                                                         
                                                             15.616
                                                             0
                                                             Support Technology Maturation and Risk Reduction (TMRR) acquisition planning and execution. Define TMRR propulsion and power system requirements, security construct and execution plan. Conduct in-house performance analysis and requirements refinement. 
Initiate TMRR development efforts to include engine, power and thermal systems design, refined cycle definitions and performance analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase between FY19 and FY20 due to Next Generation Advanced Engine effort beginning in FY20
                                                    
                                                
                                            
                                             N/A
                                             Produce and deliver FA-XX (Next Generation Air Dominance) Analysis of Alternatives and Initial Capabilities Document development in accordance with Office of the Secretary of Defense Cost Assessment and Program Evaluation guidance. Analysis performed will be used to identify known warfighter capability gaps and support acquisition planning requirements associated with potential solutions. Analysis provides coherent and integrated cost, risk, and effectiveness data to support long-term planning for Naval Aviation consistent with DOD 5000 series instructions.
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                                     0.000
                                     407.133
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     407.133
                                
                                 The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                 
                                     
                                         0.000
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                                         0.000
                                         0.000
                                    
                                     
                                         407.133
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         407.133
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             407.133
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
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                                             0.000
                                             0.000
                                             0.000
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                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     NAVAIR SBIR Program
                                                     
                                                         
                                                             119.476
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR
describing R&D needs and inviting proposals from small companies.

Phase I Feasibility:
Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of
performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs. These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the
SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is
to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
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                                             0.000
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     SPAWAR SBIR PROGRAM
                                                     
                                                         
                                                             8.391
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR
describing R&D needs and inviting proposals from small companies.

Phase I Feasibility:
Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of
performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs. These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the
SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is
to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
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                                                             0.000
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                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     NAVSEA SBIR Program
                                                     
                                                         
                                                             83.792
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR describing R&D needs and inviting proposals from small companies.
Phase I Feasibility: Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs.  These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
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                                                             0.000
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                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
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                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     USMC SBIR Program
                                                     
                                                         
                                                             14.722
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR describing R&D needs and inviting proposals from small companies.
Phase I Feasibility: Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs.  These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         1862
                                         SSPO SBIR Program
                                         
                                             0.000
                                             7.262
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.262
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     SSPO SBIR Program
                                                     
                                                         
                                                             7.262
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR describing R&D needs and inviting proposals from small companies.
Phase I Feasibility: Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs.  These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         1863
                                         NAVSUP SBIR Program
                                         
                                             0.000
                                             2.200
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.200
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     NAVSUP SBIR Program
                                                     
                                                         
                                                             2.200
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR describing R&D needs and inviting proposals from small companies.
Phase I Feasibility: Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs.  These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         1864
                                         ONR SBIR Program
                                         
                                             0.000
                                             92.116
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             92.116
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     ONR SBIR Program
                                                     
                                                         
                                                             92.116
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR describing R&D needs and inviting proposals from small companies.
Phase I Feasibility: Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs.  These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             None
                                        
                                    
                                     
                                         1865
                                         SBIR ADMIN - ONR
                                         
                                             0.000
                                             5.726
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.726
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     SBIR Administration
                                                     Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts elated to SBIR.
                                                     
                                                         
                                                             5.726
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts
related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             NONE
                                        
                                    
                                     
                                         2016
                                         NAVFAC SBIR Program
                                         
                                             0.000
                                             1.600
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.600
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in
federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.
                                             
                                                 
                                                     NAVFAC SBIR PROGRAM
                                                     
                                                         
                                                             1.600
                                                             0
                                                             Phase 1 and Phase II's awarded based on Broad Agency Announcements (BAAs) issued three times a year for SBIR
describing R&D needs and inviting proposals from small companies.

Phase I Feasibility:
Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of
performance by the small business concerns (SBC).

Phase II Technology Development:
Phase II awards are based on the SBC's Phase I results and potential of the Phase II proposal to address the Navy's needs. These awards further developed the technology, maturing the Technology Readiness Level (TRL) and providing prototypes or other sources validating the technology.

Phase III Commercialization:
In Phase III the ultimate goal of the SBIR program is to grow small businesses and meet war-fighter requirements.
Phase III contracts are awarded to those efforts that were ready to be commercialized or integrated into a Program of
Record (POR). The DOD started tracking DOD Phase III contract awards in 2000 in order to track the success of the
SBIR program. The Navy generally awards more Phase III contracts than the rest of the DOD combined. Although no government SBIR funds are involved, phase III funding can come from the government and/or private sector. The target is
to transition a company's SBIR effort into products, tools or services that benefit the Navy acquisition community and our Naval warfighters.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2204
                                         Small Business Tech Transfer Program
                                         
                                             0.000
                                             30.547
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             30.547
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.
                                             
                                                 
                                                     Small Business Tech Transfer Program
                                                     
                                                         
                                                             30.547
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             NONE
                                        
                                    
                                     
                                         2240
                                         SBIR ADMIN - USMC
                                         
                                             0.000
                                             0.717
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.717
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     USMC SBIR Administration
                                                     
                                                         
                                                             0.717
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2241
                                         SBIR ADMIN - SPAWAR
                                         
                                             0.000
                                             0.423
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.423
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     SBIR ADMIN SPAWAR
                                                     
                                                         
                                                             0.423
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts
related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2242
                                         SBIR ADMIN - NAVSEA
                                         
                                             0.000
                                             6.006
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             6.006
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     NAVSEA SBIR Administration
                                                     
                                                         
                                                             6.006
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts
related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2243
                                         SBIR ADMIN - NAVAIR
                                         
                                             0.000
                                             5.899
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             5.899
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     NAVAIR SBIR Administration
                                                     
                                                         
                                                             5.899
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2244
                                         SBIR ADMIN - NAVFAC
                                         
                                             0.000
                                             0.075
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.075
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     SBIR ADMIN NAVFAC
                                                     
                                                         
                                                             0.075
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts
related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2245
                                         SBIR ADMIN - NAVSUP
                                         
                                             0.000
                                             0.082
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.082
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     SBIR ADMIN NAVSUP
                                                     
                                                         
                                                             0.082
                                                             0
                                                             Small Business Innovative Research (SBIR) Administration. Manage the program, technical efforts and award contracts
related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         2248
                                         SBIR ADMIN - SSPO
                                         
                                             0.000
                                             0.373
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.373
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                             
                                                 
                                                     SSPO SBIR Administration
                                                     
                                                         
                                                             0.373
                                                             0
                                                             Small business Innovative Research (SBIR) Administration.  Manage the program, technical efforts and award contracts related to SBIR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3201
                                         SBIR CRP - NAVAIR
                                         
                                             0.000
                                             1.223
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.223
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).
                                             
                                                 
                                                     Commercialization Readiness Program (CRP) - NAVAIR
                                                     
                                                         
                                                             1.223
                                                             0
                                                             Manage the Commercialization Readiness Program (CRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3202
                                         SBIR CRP - SPAWAR
                                         
                                             0.000
                                             0.088
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.088
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).
                                             
                                                 
                                                     Commercialization Readiness Program (CRP)
                                                     
                                                         
                                                             0.088
                                                             0
                                                             Manage the Commercialization Readiness Program (CRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3203
                                         SBIR CRP - NAVSEA
                                         
                                             0.000
                                             0.858
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.858
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).
                                             
                                                 
                                                     SBIR Commercialization Readiness Program (CRP) NAVSEA
                                                     
                                                         
                                                             0.858
                                                             0
                                                             Manage the Commercialization Readiness Program (CRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3204
                                         SBIR CRP - USMC
                                         
                                             0.000
                                             0.149
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.149
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).
                                             
                                                 
                                                     SBIR Commercialization Readiness Program (CRP) USMC
                                                     
                                                         
                                                             0.149
                                                             0
                                                             Manage the Commercialization Readiness Program (CRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3205
                                         SBIR CRP - ONR
                                         
                                             0.000
                                             1.083
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.083
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Section 252 of the 2006 NDAA Public law No. 109-163 allowed up to 1% of the SBIR to be used to fund the administrative costs of the Commercialization Pilot Program (CPP). The pilot program transitioned to the Commercialization Readiness Program (CRP). CRP is part of the SBIR and STTR Reauthorization Act of 2012 (P. L. 112-81, Section 5001).
                                             
                                                 
                                                     SBIR Commercialization Readiness Program (CRP) ONR
                                                     
                                                         
                                                             1.083
                                                             0
                                                             Manage the Commercialization Readiness Program (CRP).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             NONE
                                        
                                    
                                     
                                         3213
                                         NAVAIR STTR Program
                                         
                                             0.000
                                             17.196
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             17.196
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.
                                             
                                                 
                                                     NAVAIR STTR Program
                                                     
                                                         
                                                             17.196
                                                             0
                                                             Phase I Feasibility:
Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of
performance by the small business concerns.

Phase II Technology Development:
Phase II awards are based on the small business concerns Phase I results and potential of the Phase II proposal to address the Navy's needs. These awards further developed the technology, maturing the Technology Readiness Level and providing prototypes or other sources validating the technology.

Phase III Commercialization:
Phase III - Since the DOD started tracking DOD Phase III contract awards in 2000, the Navy continues annually to award
more in Phase III contracts then the rest of the DOD combined and continues to be called out in studies and Congressional language as the premier DOD STTR program. Although no government STTR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's STTR effort into products, tools or services that benefit the Navy acquisition community.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3233
                                         SPAWAR STTR Program
                                         
                                             0.000
                                             0.070
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.070
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Technology Transfer (STTR) program requires each Federal agency that has an extramural budget for Research and Development (R&D) in excess of $1,000,000,000 to set aside 0.45% for STTR in FY 2018. This funds cooperative R&D between small businesses and research institutions. The program goals are to create vehicles
from moving ideas from research institutions to market; enable researchers to pursue commercial application of technologies; and bridge funding gap between basic research and commercial product.
                                             
                                                 
                                                     SPAWAR STTR PROGRAM
                                                     
                                                         
                                                             0.070
                                                             0
                                                             Phase I Feasibility:
Phase I awards determined the scientific and technical merit and feasibility of the proposed effort and quality of
performance by the small business concerns.

Phase II Technology Development:
Phase II awards are based on the small business concerns Phase I results and potential of the Phase II proposal to address the Navy's needs. These awards further developed the technology, maturing the Technology Readiness Level and providing prototypes or other sources validating the technology.

Phase III Commercialization:
Phase III - Since the DOD started tracking DOD Phase III contract awards in 2000, the Navy continues annually to award
more in Phase III contracts then the rest of the DOD combined and continues to be called out in studies and Congressional language as the premier DOD STTR program. Although no government STTR funds are involved, phase III funding can come from the government and/or private sector. The target is to transition a company's STTR effort into products, tools or services that benefit the Navy acquisition community.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                     
                                         3344
                                         SBIR Trial Admin Program
                                         
                                             0.000
                                             7.059
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.059
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Small Business Innovation Research (SBIR) program requires each Federal agency that has an extramural 
budget for Research and Development (R&D) in excess of $100,000,000 to set aside 3.2% for SBIR in FY 2018. This funds R&D at small businesses. The program goals are to stimulate technological innovation; increase small business participation in federally funded R&D; foster participation by minority and disadvantaged firms in technological innovation; and increase private sector commercialization of federal R&D.

This project provides funding for the pilot administrative program authorized by the FY 2012 National Defense Authorization Act (SEC. 5141. PILOT TO ALLOW FUNDING FOR ADMINISTRATIVE, OVERSIGHT, AND CONTRACT PROCESSING COSTS.)
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             7.059
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             N/A
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                                     0.000
                                     1.280
                                     1.029
                                     0.988
                                     0.988
                                     0.930
                                     0.944
                                     0.963
                                     0.983
                                     Continuing
                                     Continuing
                                
                                 The Technical Information Services program provides support to achieve affordability in the development of Navy systems by reducing life-cycle costs through the facilitation of advanced technology associations between U.S. industry and the Navy.  Warfighting effectiveness is enhanced through strategic relationships with industry to commercialize the science and technology developed by the Naval Research Enterprise and to gain strategic understanding of industry Research and Development Programs and plans; access concepts and technologies; and access to business practices within the civil sector.
                                 
                                     
                                         0.782
                                         1.029
                                         1.009
                                         1.009
                                    
                                     
                                         1.280
                                         1.029
                                         0.988
                                         0.988
                                    
                                     
                                         0.498
                                         0.000
                                         -0.021
                                         -0.021
                                    
                                     
                                         
                                             0.498
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.021
                                                     -0.021
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0835
                                         Tech Info System
                                         
                                             0.000
                                             0.766
                                             1.029
                                             0.988
                                             0.988
                                             0.930
                                             0.944
                                             0.963
                                             0.983
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The goal for this project is to enhance warfighter effectiveness by: leveraging industry independent Research and Development science and technology base; developing strategic partnerships with industry to transition private sector technology; and transferring appropriate Navy-developed innovative concepts and inventions to the private sector for purposes of commercialization. (Public Law 96-480, Federal Technology Transfer Act of 1986.)

This project also provides the Department of the Navy (DON) interface to the Office of the Assistant Secretary of Defense for Rapid Fielding, and to the Assistant Secretary of Commerce for Technology Policy for matters relating to policy and reporting requirements for technology transfer.
                                             
                                                 
                                                     TECHNICAL INFORMATION SERVICES
                                                     Technical Information Services supports the spin-in and spin-out of research and development performed by Navy laboratories and industry. This program develops the tools and provides management oversight of the Department of Navy (DON) Domestic Technology Transfer (T2) Program.  The Navy plans on initiating two new pilot programs per year with the objective of increasing the visibility and transfer of the Navy developed technologies.
                                                     
                                                         
                                                             0.766
                                                             0
                                                             Continued the following efforts:
- Two new pilot programs per year to support Technology Transfer (T2) efforts at Navy Office of Research and Technology
Application (ORTA) activities across laboratories.
- Efforts to raise visibility of Navy technologies through publications and/or videos.
- Effort to improve Navy Defense Technology Transfer Information System (NDTTIS) database to continue additional value/impact of Cooperative Research and Development Agreements (CRADAs).
- Effort to continue the Navy wide T2 Innovation Discovery/Intellectual Property Mining Program.
- Effort to coordinate/support a regional technology transfer industry day.
Initiate the following effort:
- Two new pilot programs per year to support Technology Transfer (T2) efforts at Navy Office of Research and Technology Application (ORTA) activities across laboratories. 
- Revise and update Technology Transfer mechanisms (e.g., CRADAs. Partnership Intermediary Agreement (PIAs), and Educational Partnership Agreement (EPAs) templates, NDTTIS database, online training) and Policy Guidance.
                                                        
                                                    
                                                     
                                                         
                                                             1.029
                                                             0
                                                             Conduct the following efforts in FY 2019: Revise and update Technology Transfer mechanisms (e.g., Cooperative Research and Development Agreements (CRADAs), PIAs templates, Navy Defense Technology Transfer Information System (NDTTIS) database, online training) and continue updates to the T2 Handbook and T2 Policy Guidance. Execute two new pilot programs to support Technology Transfer (T2) efforts at Navy Office of Research and Technology Application (ORTA) activities across Navy laboratories. T2 innovation efforts are selected during 1st quarter of the year of appropriation and executed during the same. These efforts lead to innovations to T2 process within the sponsored Navy laboratory and are shared across the Department of the Navy (DoN) and Defense Wide.
                                                        
                                                         
                                                             0.988
                                                             0
                                                        
                                                         
                                                             0.988
                                                             0
                                                             To enhance transactional efficiency between the Navy laboratories and industry and academic collaborators, the Navy Technology Transfer (T2) Office will revise and update Technology Transfer mechanisms (e.g., Cooperative Research and Development Agreements (CRADAs), PIAs templates, Navy Defense Technology Transfer Information System (NDTTIS) database, online training), Technology Transfer Handbook, Licensing Handbook and Policy Guidance.  It will also execute at least two new pilot programs to embolden innovative T2 efforts at Navy Office of Research and Technology Application (ORTA) activities across laboratories and commercialize Navy laboratory-developed technologies.  Additionally, the T2 Program Office will raise the visibility of Navy technologies through publications, videos, website/social media, marketing and outreach to capitalize on the Navy laboratory developed innovations and systematically drive economic growth in the industrial base, create new services and products and amplify an inclusive technology based economic development.

In order to deliver solutions and capabilities to the acquisition workforce in support of the warfighter, the Navy T2 Program Office will enhance the NDTTIS database to leverage the value/impact of CRADAs.  The Navy-wide T2 Innovation Discovery/Intellectual Property Mining Program will be expanded to identify, license and transition more patentable inventions that provide solutions to acquisition and commercial industry technological challenges that can benefit the warfighter and society.  The Program Office will also lead and participate in national and regional technology transfer industry and academia engagement events to optimize the marketing and outreach of Navy developed inventions and expand on collaboration opportunities with industry and engage with underserved communities and non-traditional partners to advance commercialization.

The Navy T2 Program Office will institute a customer relationship and transaction management system that harmonizes and streamlines the T2 mechanism collaboration process, consolidates the Navy's intellection capital into a single structure through a centrally managed portfolio that will include a marketing analysis component, provide for external and internal stakeholder engagement, licensing and ecosystem landscape analysis to discover and forge opportunities for mutually beneficial T2 commercialization collaborations with academia, economic development agencies and start-up businesses.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Demonstrate support for technological transitions from the Naval Research Enterprise into industrial and commercial enterprises supporting Navy programs of record and warfighter needs, by being responsive to Offices of Research and Technology Applications focal points for technology transfer in their development of Cooperative Research and Development Agreements (CRADA), and reducing transaction/information exchange timeframes to enable
invention commercialization and utilization of government funded facilities, equipment and innovations.
                                        
                                    
                                     
                                         2296
                                         Federal Lab Consortium
                                         
                                             0.000
                                             0.514
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.514
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Federal Laboratory Consortium for Technology Transfer (FLC) was established by Congress under the Federal Technology Transfer Act of 1986 (P.L. 99-502, 20 October 1986, as amended). The FLC, in cooperation with federal laboratories and the private sector, provides services to enhance the transfer of federally-developed technology to include activities such as: developing and administering technology transfer training courses and materials; assisting Federal agencies and laboratories in their technology transfer programs; and providing a clearinghouse for technology transfer requests.
                                             
                                                 
                                                     FEDERAL LAB CONSORTIUM
                                                     The Federal Laboratory Consortium for Technology Transfer (FLC) was established by Congress under the Federal Technology Transfer Act of 1986 (P.L. 99-502, 20 October 1986, as amended). The FLC, in cooperation with federal laboratories and the private sector, provides services to enhance the transfer of federally-developed technology to
include activities such as: developing and administering technology transfer training courses and materials; assisting Federal agencies and laboratories in their technology transfer programs; and providing a clearinghouse for technology transfer
                                                     
                                                         
                                                             0.514
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             In accordance with the Federal Technology Transfer Act of 1986 (P.L. 99-502, 20 October 1986, as amended), disseminated funding judiciously.
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                                 Management, Technical & Intl Supt
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                                 RDT&E Management Support
                                 
                                     0.000
                                     135.102
                                     86.932
                                     102.401
                                     102.401
                                     100.981
                                     101.029
                                     101.346
                                     103.306
                                     Continuing
                                     Continuing
                                
                                 International Cooperative RDT&E: provide program management, execution, and support to implement a broad range of cooperative Naval Research and Development, Test and Evaluation initiatives to improve coalition interoperability, harmonize US Navy requirements with allied and friendly nations, and identify cooperative international opportunities, and improve coalition interoperability.  In addition, it develops coherent approaches, coordinating with partner nations, to sea-based missile defense, command, control, communications, computers and intelligence (C4I), and cooperative acquisition programs while also identifying technology to support the Global Maritime Partnership initiative.

Naval War College Strategic Studies Support:  

Provides research, analysis and gaming activities which serve as a focal point, stimulus, and major source of strategic and operational thought within the Navy, joint and interagency communities.  These efforts generate strategic and operational alternatives, quantitative analysis, war gaming and political military assessments, and provide recommendations regarding the formulation and execution of maritime options .  The War Gaming Department plans, designs, executes, analyzes and reports on the Navy's Title 10 war games.  These war games provide analytical input to the Navy's Strategic Plan, assessments of future concepts, and recommendations to the Navy's Quadrennial Defense Review, force design, and strategy process.  The War Gaming Department also designs, executes and analyzes war games for theater security cooperation plans and operational war fighting issues.  

Assessment Program: 

The Navy Assessment Program provides capability-based planning assessment for Joint Capabilities Integration and Development System (JCIDS), conducts analysis to affect war fighting capability trades and enterprise resources, identifies needs, gaps, and overlaps, and assesses alternative solutions to Joint needs.  The program supports both the development and use of modeling, simulation and analytically-based warfare and provides business analyses and analytic tools that provide the basis for decision making with respect to concepts of operations (CONOPS), Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) Systems (Information Dominance); warfare systems (Sea Strike, Sea Shield, and Sea Basing) and analytical underpinnings/basis for programmatic decisions of the Navy's top leadership regarding their architectures, force structure, and the Navy's core "organize, train, and equip mission" (the warfare and provider Enterprises).  The program provides overarching Planning, Programming, Budgeting and Execution System (PPBES) analyses and guidance for PPBES which provides gap analysis and investment strategy and total obligation authority allocation.  It provides independent capability analysis and assists in structuring follow-on Navy analyses.  The program coordinates Navy's position for the enhanced planning process and conducts net assessments.  It serves as the lead campaign analysis to approve Navy warfare and support requirements.  The program supports "A Cooperative Strategy for 21st Century Seapower 21" as modified by the Maritime Strategy which charts a course for the Navy, Coast Guard and Marine Corps to work collectively with each other and international partners to prevent crises from occurring or reacting quickly should one occur to avoid negative impact to the United States.  It serves as an independent assessor providing a broad-view perspective across the Navy staff apart from resource sponsors, with an integrated look at both war fighting and war fighting support programs.  The program supports the world class modeling efforts to attain a level of Modeling and Simulation (M&S) capability that is world class and establishes the Navy as a leader in the Department of Defense (DoD) M&S community.  It provides Navy alternatives in assessing the implications embedded within resource decisions in a quantified context of costs versus capability versus risk.  The program provides independent analytic support to Navy leadership in conjunction with various executive level decision forums.  It develops tools and analytical methodologies that assist in evaluating Navy programs and provides technical leadership for the analysis functional area of Naval Modeling and Simulation.


Operations Integration Group:  Classified

Naval Research Laboratory (NRL)Facilities Modernization: This program has been established to provide a systematic and planned approach to improve vital in-house science and technology (S&T) laboratory facilities which are reaching or have reached critical stages of deterioration.  The program includes restoration and modernization (R&M) initiatives for about 350,000 net square feet, where the average age of the buildings is 67 years old.

The Joint Information Environment (JIE) initiative provides the supporting IT capability framework comprised of shared information technology infrastructure, enterprise services, interoperability with coalition partners and a single security architecture that enables mission commanders to execute mission partnered operations.  JIE provides the U.S. configuration controls necessary for enterprise capabilities.  By utilizing a U.S enterprise-wide secure Identity and Access Management system, JIE ensures that authorized users at the right classification level gain access to only the data and services they are entitled.  The continued development and refinement of a Joint Information Environment will provide for a significant improvement in data sharing within, and between, coalition maritime elements.

MTMD - Maritime Theater Missile Defense Forum:

This project funds participation in Maritime Integrated Air and Missile Defense projects with other nations through the Maritime Missile Defense Projects Framework Memorandum of Understanding of 2004 (as amended 2009, 2015, and 2016).Known as the Maritime Theater Missile Defense (MTMD)Forum, it promotes interoperability with the Navies of eleven participating nations (Australia, Canada, Denmark, France, Germany, Italy, Netherlands, Norway, Spain, United Kingdom and the United States).  This project funds participation in multiple Projects and includes a maritime contribution to
the NATO Active Layered Theater Ballistic Missile Defense (ALTBMD) project, now known as NATO Ballistic Missile Defense (BMD). Engineering analysis and recommendations from MTMD activities are provided to European, Pacific and
Central Combatant Commands to influence present day operations. Specifically, the MTMD Forum is addressing challenges with "Maritime Allied Air Defense in Support of Ballistic Missile Defense Operations" that face the Combatant Commanders during present day operations.  The MTMD Forum is leveraging At-Sea Demonstration (ASD) test events and operational Fleet Exercises  to integrate technology with concepts of operations developed within MTMD Forum working groups.

The MTMD Forum develops systems and techniques that enhance protection and defense against the proliferation of short, medium and long-range Ballistic Missile (BM) and Advanced Anti-Ship Cruise Missile (ASCM) threats through the development of interoperable sea-based Integrated Air and Missile Defense (IAMD) capability among coalition nations.  This includes protection across the full spectrum of these threats through the enhanced utilization of existing sea-based systems to protect against current threats while progressively improving and developing systems and system-of- systems to effectively counter evolving threats. 

This project supports USN participation in several Maritime IAMD related Project Arrangements and Working Groups including:

(1)  Battle Management Command, Control, Communications, Computers, and Intelligence (BMC4I) to define and develop architectures as well as to perform engineering to address coalition capability gaps. 
(2)  Modeling & Simulation (M&S) to establish and maintain a maritime coalition M&S testbed and to perform legacy and future systems simulation testing.
(3)  Coalition Distributed Engineering Plant (CDEP) to establish and maintain a maritime coalition Hardware-in-the-Loop Testbed and to conduct CDEP testing.
(4)  Open Architecture (OA) to develop Interface Standards and Data Models.
(5)  Test Planning and Execution (TPEX) to develop Test Plans, oversee exercise participation and conduct post event data analysis and reporting.
(6)  Operational Requirements (OR) to develop a Coalition Maritime Missile Defense Operational Concept Document and to identify operational constraints and tactical constructs surrounding coalition maritime missile defense activities.
(7)  Reciprocal Use of Test Facilities agreements with other nations to support Maritime IAMD and MTMD related demonstrations.
(8) Tactical Advancement for Next Generation (TANG) to work with our Allies and International Partners using human-centered design methodologies to identify solutions to technology and sailor performance issues that have been cited during previously conducted experiments, exercises, and demonstrations.  This process will seek to leverage R&D investments and risk reduction research commercial companies are making today that can provide potential "dual use" technology and process solutions to complex problems.


Anti-Tamper (AT): The AT program performs as the Navy Technical Process Owner for the Anti-Tamper systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. systems; manages the research, design, development, implementation, and testing of AT measures and coordinates with Department of Defense AT Executive Agent.  Starting in FY19, funding for AT is realigned to PE 0605024N Anti-Tamper Technology Support.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
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                                         97.717
                                         97.717
                                    
                                     
                                         135.102
                                         86.932
                                         102.401
                                         102.401
                                    
                                     
                                         40.540
                                         -0.633
                                         4.684
                                         4.684
                                    
                                     
                                         
                                             -0.633
                                        
                                         
                                             -3.718
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     5.203
                                                     5.203
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.519
                                                     -0.519
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.743
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     45.000
                                                
                                            
                                        
                                    
                                     PRJ 0149 International Coop RDT&E:
- The increase FY2019 to FY2020 is to support requests for additional ESEP Participation from Partner and Allied Nations.  In addition, this increase continues to support the establishment of the Maritime Theater Anti-Submarine Warfare (M-TASW) effort, providing focus on TASW efforts in the Indo-Pacific region with Japan and Australia.
PRJ 1767 Naval War Col Strategic Studies Supt:
- Naval War Gaming Support - Increased funding from FY 2019 to FY 2020 continues resourcing of the Naval War College's expansion to execute high security war gaming and research.
PRJ 2098 - Navy Postgraduate School (NPS) Studies Support:
- Faculty and Student Studies, Analysis and Research - The decrease from FY 2019 to FY 2020 reflects fewer studies being conducted in FY 2020.
PRJ 2221 JT Mission Assessment Studies:
- Navy Studies & Analysis - FY 2019 to FY 2020 increase reflects inflation and need for concept studies to inform Fleet architecture and future force structure, continued development of a new model to improve the Navy's capabilities in Anti-Submarine Warfare (ASW) mission-level analysis and increased need for modeling and simulation support for Campaign analysis and ongoing OPNAV missile defense analysis requirements.
PRJ 3017 Enterprise Information Systems:
- Increase in FY 2020 reflects transfer of NGEN corporate funding from 0605861N RDT&E Science and Technology Management.
PRJ 3027 Defense Critical Infrastructure Program:
- Mission Assurance Assessments Support - The funding increase from FY 2019 to FY 2020 supports assessments concerned with strategic missions that will require follow on mitigation analysis and solution refinement, with potential for persistent cyber network evaluation at multiple sites. Funding addresses the planned assessment support of 32 sites or installations with 10 being OCONUS. Additionally, this tasking covers unplanned events like hurricanes, tornadoes and earthquakes that threaten DoD installations and supporting infrastructure, as well as 2-3 planned COCOM exercise events (Vigilant Shield, Ardent Sentry, and PANAMAX).
- Cyber Mission Assurance - The funding increase from FY 2019 to FY 2020 reflects increased research on network mission assurance of defense missions and operations and enhancements of Red Team assessment capabilities. These capabilities increase the amount of time and labor required to maintain awareness of network vulnerabilities during and post-assessment to enhance the mitigations and solutions for cyber security of critical Navy and DoD networks. This persistence increases the costs associated with conducting these evaluations. The increased cost reflects the additional red team members necessary to conduct 2-3 cyber mission assurance assessments per year across DoD and NAVSEA enterprises.
Defense Critical Electric Infrastructure - The funding increase from FY 2019 to FY 2020 reflects the increased focus on electric grid dependencies and vulnerabilities that Energy Security analysis has revealed and the efforts to increase DoD and Interagency resilience from the natural or manmade effects. 79 installations will need analysis of their critical electric power paths supported by 47 utility providers, entities needed for implementation and execution that require constant attention to ensure reliable data and analytical rigor is applied. Multiple interagency entities will be involved with both exercise (Liberty Eclipse, NERC Grid Ex, and follow on) and potential real world issues involving complex policy and technical guidance, increasing costs to the program to maintain the data from multiple industry databases.
- Mission Assurance Program Management -  The funding increase from FY 2019 to FY 2020 reflects the increased oversight from management efforts and utilization of centralized management tool (Innoslate) to better track programmatic requirements and subsequent related tasks, costs, and contracts.
- Defense Critical Infrastructure - The funding increase from FY 2019 to FY 2020 supports infrastructure specific asset analysis to particular DoD assets and missions, the Defense Industrial Base, and the supporting infrastructure. To provide a more overarching view of mission analysis, the increase reflects the prototype and use of models based system engineering methods and tools to enhance deliverables being asked for by senior leadership. Congressional legislative pilot studies from NDAA 1647 and 1650 related to cybersecurity of weapons platforms and critical infrastructure are due in 2020 and will need follow on analysis for the multiple weapons platforms and critical infrastructure on at least 2 prioritized sites.
- Defense Critical Mission -  The funding increase from FY 2019 to FY 2020 reflect a larger number of DCMs being assessed during the period of performance. This includes 2-3 sites / installations every other month, necessitating an increase in assessment team members and analytical tools.


PRJ 3312 MTMD - Maritime Theater Missile Defense Forum:
- FY 2020 increase due to ramped up requirements for At-SEA demonstration for Ballistic Missile targeting.
PRJ 3330 - Naval Research Laboratory (NRL) Facilities Modernization:
- NRL Facilities Modernization -  The increase in FY 2020 is planned for projects to replace critical equipment in the upgraded and relocated labs across NRL.
PRJ 3363 - PACON Initiative:
- PACOM Initiative -  Increased funding will support more advanced, critical research projects that address China Strategic Initiative Derivation knowledge gaps; further enhancement and refinement of the Critical Factors Analysis suite of analytical tools and products; dramatic increase in both the quality and quantity Emulations at the strategic and operational levels as well as expanded development for the modeling and simulation technologies that support those events; increased scope and support for the INDOPACOM Media Project that will expand to cover all Combatant Commands with added line of effort to cover unique analysis of Chinese media censorship.
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                                             Provides funding for program management, execution, and support activities to implement a broad range of cooperative naval Research and Development, Test and Evaluation (RDT&E) initiatives to improve coalition interoperability, harmonize US Navy requirements with allied and friendly nations,and identify cooperative international opportunities.   The funding is used to develop approaches to international cooperation consistent with combatant commanders (COCOMs), CNO, and SECNAV priorities in the maritime domain.

Various cooperative RDT&E programs, projects and exchanges are pursued to identify cooperative acquisition programs, enhance OCO efforts and MDA development, fill capability gaps, improve US/coalition interoperability, and standardize defense capabilities with international partners. Such efforts have resulted in:
1. Negotiating and developing approximately 57 international RDT&E Agreements annually with allied and friendly nations;
2. Executing approximately 300 Information Exchange Annexes (IEAs) with foreign partners;
3. Improving IEA information dissemination with allied and friendly countries and within Department of the Navy (DoN);
4. Coordinating Navy inputs to the Office of the Under Secretary of Defense (OUSD) Acquisition, Technology, and Logistics (AT&L) Foreign Comparative Test (FCT) Program, and Coalition Warfare Program (CWP) as well as the DoN Technology Transfer Security Assistance Review Boards (TTSARB). 
5. Represent the US Navy in Office of the Secretary of Defense (OSD) directed Armaments Cooperation Forums, including the Conference of NATO Armaments Directors' groups {NATO Naval Armaments Group (NNAG)}, and Senior National Representative (SNR);
6.  Funding of various international RDT&E support databases including Technical Project Officer (TPO), International Agreement Generators, Information/Data Exchange Agreements, and Project Agreements/Memorandums of Understanding;
7. Funding for Engineering and Scientist Exchange Program (ESEP).
                                             
                                                 
                                                     International Coop RDT&E
                                                     
                                                         
                                                             2.886
                                                             0
                                                             -Continue ongoing efforts from prior FY17
-Continue to support Maritime Missile Defense (MTMD) Forum system engineering and BMD interoperability activities, including Forum staff support, and ongoing PA activities for Battle Management C4I, Coalition Distributed Engineering Plant, Modeling and Simulation, Force Level Open Architecture Standards, and At-Sea Demonstration
-Continue execution of approximately 150 Information Exchange Agreements/Data Exchange Agreements (IEA/DEA) with more than 30 countries
-Continue execution and support in placement of U.S. Navy and partner nation engineers and scientists under OSD's Engineer and Scientist Exchange Program (ESEP)
-Continue to coordinate U.S. Navy participation in OUSD (AT&L) Coalition Warfare Program (CWP) selection processes to meet emerging military capability requirements
-Support U.S.-India Defense Technology and Trade Initiative Working Groups, including the Joint Working Group on Aircraft Carrier Technology Cooperation (JWGACTC), the Jet Engine Technology Joint Working Group (JETJWG), and the Joint Working Group on Naval Systems (JWGNS). 
-Support U.S.-India Defense Technology and Trade Initiative Information Exchange and Terms of Reference (TOR) exchanges to promote cooperative opportunity development.
-Navy International Agreement Database maintenance and support
-Execution of Above Water Working Group (AWWG)
-Continue to support NATO Naval Armaments Group (NNAG) and Five Power Groups on cooperative programs
                                                        
                                                    
                                                     
                                                         
                                                             3.575
                                                             0
                                                             -Continue all efforts from prior FY's
-Identify potential from an International Theater ASW Forum with foreign partners, similar in structure to the existing MTMD Forum.
-Continue to support Maritime Missile Defense (MTMD) Forum system engineering and BMD interoperability activities, including Forum staff support, and ongoing PA activities for Battle Management C4I, Coalition Distributed Engineering Plant, Modeling and Simulation, Force Level Open Architecture Standards, and At-Sea Demonstration
-Continue execution of approximately 150 Information Exchange Agreements/Data Exchange Agreements (IEA/DEA) with more than 30 countries
-Continue execution and support in placement of U.S. Navy and partner nation engineers and scientists under OSD's Engineer and Scientist Exchange Program (ESEP)
-Continue to coordinate U.S. Navy participation in OUSD (AT&L) Coalition Warfare Program (CWP) selection processes to meet emerging military capability requirements
-Support U.S.-India Defense Technology and Trade Initiative Working Groups, including the Joint Working Group on Aircraft Carrier Technology Cooperation (JWGACTC), the Jet Engine Technology Joint Working Group (JETJWG), and the Joint Working Group on Naval Systems (JWGNS). 
-Support U.S.-India Defense Technology and Trade Initiative Information Exchange and Terms of Reference (TOR) exchanges to promote cooperative opportunity development.
-Navy International Agreement Database maintenance and support
-Execution of Above Water Working Group (AWWG)
-Continue to support NATO Naval Armaments Group (NNAG) and Five Power Groups on cooperative programs
                                                        
                                                         
                                                             3.658
                                                             0
                                                        
                                                         
                                                             3.658
                                                             0
                                                             -Continue all efforts from prior FYs
-Continue and increase support for an international Theater ASW Forum with foreign partners, including expansion of international participation in technical discussions.
-Continue execution and support in placement of U.S. Navy and partner nation engineers and scientists under OSD's
Engineer and Scientist Exchange Program (ESEP), with a focused increase (~4-5 additional/year) on ESEP placements in Five Eye's nations, such as Australia and the United Kingdom.
-Continue execution of approximately 150 Information Exchange Agreements/Data Exchange Agreements (IEA/DEA) with more than 30 countries
-Continue to coordinate U.S. Navy participation in OUSD (AT&L) Coalition Warfare Program (CWP) selection processes to meet emerging military capability requirements
-Support U.S.-India Defense Technology and Trade Initiative Working Groups, including the Joint Working Group on Aircraft Carrier Technology Cooperation (JWGACTC), the Jet Engine Technology Joint Working Group (JETJWG), and the Joint Working Group on Naval Systems (JWGNS).
-Support U.S.-India Defense Technology and Trade Initiative Information Exchange and Terms of Reference (TOR) exchanges to promote cooperative opportunity development.
-Execution of Above Water Working Group (AWWG)
-Continue to support NATO Naval Armaments Group (NNAG) and Five Power Groups on cooperative programs
-Contract support for Senior National Representative (SNR) and Navy International Programs Office for international outreach, development, and administrative activities
-Travel support for SNR participation in Senior Naval National Representative (SNNR) meetings with key foreign partners, and for select NATO meetings in support of CNO priorities
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase FY2019 to FY2020 is to support requests for additional ESEP Participation from Partner and Allied Nations.  In addition, this increase continues to support the establishment of the Maritime Theater Anti-Submarine Warfare (M-TASW) effort, providing focus on TASW efforts in the Indo-Pacific region with Japan and Australia.  In future years this effort will expand to include the United Kingdom and others in support of coordinated global ASW strategy initiatives.
                                                    
                                                
                                            
                                             The Navy International Cooperative RDT&E project supports the implementation of many international cooperative program activities throughout the Department of the Navy (DoN) RDT&E communities. The project funds DoN participation in NATO and OSD lead Armaments Cooperation as well as DoN lead international cooperation that promotes coalition interoperability and set standards with international partners. The focused activities under this project maximize the DoN's efforts by leveraging international technologies and funding to fill capabilities gaps, gain access to foreign research and testing data, and avoid duplication of research and development efforts. The performance goals and metrics are, in cooperation with Maritime Partner nations, to set and harmonize requirements, utilize respective technologies, encourage financial contributions and facilities use, and support forums and work that reduce DoN funding requirements.
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                                             Naval War College (NWC) research, analysis and gaming activities serve as a focal point, stimulus, and major source of strategic and operational thought within the Navy, Joint and Interagency communities.  These efforts generate strategic and operational alternatives, tactical imperatives, quantitative analysis, war gaming, political-military assessments, and provide recommendations to the Chief of Naval Operations (CNO), Fleet Commanders and numbered Fleet Commanders regarding the formulation and execution of maritime options for the President of the United States.
                                             
                                                 
                                                     Strategic Studies
                                                     Naval War College (NWC) conducts research in strategic studies in response to tasking from the Secretary of the Navy (SECNAV), Chief of Naval Operation (CNO), Fleet Commanders, numbered Fleet Commanders, and Combatant Commanders.  NWC research includes strategic documents produced by its Chinese Maritime Studies Institute (CMSI), Russia Maritime Studies Institute (RMSI), Center for Cyber Conflict Studies (C3S), and Institute for Future Warfare Studies (IFWS).
                                                     
                                                         
                                                             0.512
                                                             0
                                                             Conducted research and analysis projects and provided supporting events for OPNAV, the numbered Fleets, Navy Component Commanders, and the Combatant Commanders.  
- Supported various elements of the OPNAV Staff on tasked research projects.
- Conducted research of Chinese maritime capabilities and affairs to enhance understanding of global developments and provide studies and advice to CNO and the Fleet.
- Conducted research in support of 6th Fleet, Naval Forces Europe, and Commander, Pacific Fleet on operational and strategic issues associated with Russian maritime capabilities worldwide.
- Conducted research via the Institute for Future Warfare Studies focused on future strategic maritime environment and key future capabilities for the maritime force.
- The Mahan Advanced Research Program produced year-long research efforts of deterrence issues including, but not limited to, nuclear capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.522
                                                             0
                                                             Conduct research and analysis projects and provide supporting events for OPNAV, the numbered Fleets, Navy Component Commanders, and Combatant Commanders.
- Continue to support OPNAV Staff on tasked research projects.  
- Conduct research into Chinese, Russian, and Future maritime capabilities and affairs in order to enhance understanding of global developments and provide studies and advice for CNO and Fleet.
- Continue research on cyber capabilities, focusing on deterrence.
- Continue Mahan Program research on deterrence capabilities with increased focus on Navy contribution to national nuclear deterrence missions and future Navy capabilities.
                                                        
                                                         
                                                             0.532
                                                             0
                                                        
                                                         
                                                             0.532
                                                             0
                                                             - Conduct research and analysis projects and provide supporting events for OPNAV, the numbered Fleets, Navy Component Commanders, and Combatant Commanders.
- Continue to support OPNAV Staff on tasked research projects.  
- Conduct research into Chinese, Russian, and Future maritime capabilities and affairs in order to enhance understanding of global developments and provide studies and advice for CNO and Fleet.
- Continue research on cyber capabilities, focusing on deterrence.
- Continue Mahan Program research on deterrence capabilities with increased focus on Navy contribution to national nuclear deterrence missions and future Navy capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Naval War Gaming Support
                                                     Naval War College (NWC) conducts strategic and operational war gaming and research for Office of the
Chief of Naval Operations (OPNAV), the numbered Fleets, Fleet Commanders, and the Combatant Commanders. Each
year, 45-60 major war games and associated events provide support to efforts that explore and analyze military, political,informational and economic aspects of differing strategic and operational scenarios and tactical imperatives.
NWC continues to expand its capability and capacity to execute war games of increased scope, magnitude and complexity.
                                                     
                                                         
                                                             3.350
                                                             0
                                                             - Conducted 57 major war games and related events in support of OPNAV, the numbered Fleets, and the Combatant Commands.  
- Executed 6 Executive Committee submitted and CNO approved war games at TS(SCI) level as well as Title X war games, directed research, and analysis.  
- Facilitated war gaming support and expertise to other services' Title X war games.
- Fostered and sustained cooperative relationships with international partners through use of war gaming, research, and analysis.
- Developed and implemented capstone wargaming exercises that support the International Maritime Staff Operators Course.
- Supported NWC International Programs in the development of a War Game Practitioner Certificate Program.
- Conducted 2 Fleet Synchronization Conferences. 
- Executed a Top Secret capstone wargame exercise for the Joint Force Maritime Component Commander (JFMCC) Course.
- Conducted international war gaming in support of Maritime Security Cooperation.  
- Conducted Naval Staff College and Naval Command College War Games.
                                                        
                                                    
                                                     
                                                         
                                                             4.157
                                                             0
                                                             - Conduct 55-60 major war games and related events in support of OPNAV, the numbered Fleets, and the Combatant Commands.  
- Conduct 8 Executive Committee submitted and CNO approved war games and Navy Title X war games, directed research, and analysis.  
- Continue to foster cooperative relationships with international partners through use of war gaming, research, analysis and education.
- Refine capstone war gaming exercises that support the International Maritime Staff Operators Course.
- Execute Fleet Synchronization Conferences. 
- Execute capstone war game exercise for the Joint Force Maritime Component Commander (JFMCC) Course.
- Resource and provision life cycle maintenance requirements for networks, communications, and modeling and simulation capacity.
- Resource and provision required manpower and equipment for the High Security Research and Wargaming Facility.
                                                        
                                                         
                                                             4.530
                                                             0
                                                        
                                                         
                                                             4.530
                                                             0
                                                             - Conduct 55-60 major war games and related events in support of OPNAV, the numbered Fleets, and the Combatant Commands.  
- Conduct 8 Executive Committee submitted and CNO approved war games and Navy Title X war games, directed research, and analysis.  
- Continue to foster cooperative relationships with international partners through use of war gaming, research, analysis and education.
- Refine capstone war gaming exercises that support the International Maritime Staff Operators Course.
- Execute Fleet Synchronization Conferences. 
- Execute capstone war game exercise for the Joint Force Maritime Component Commander (JFMCC) Course.
- Resource and provision life cycle maintenance requirements for networks, communications, and modeling and simulation capacity.
- Resource and provision required manpower and equipment for the High Security Research and Wargaming Facility.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding from FY 2019 to FY 2020 continues resourcing of the Naval War College's expansion to execute high security war gaming and research.
                                                    
                                                
                                                 
                                                     Warfare Analysis and Research
                                                     Naval War College (NWC) supports senior decision-makers from the Department of Defense, Department of the Navy, the numbered Fleets, Fleet Commanders and Combatant Commanders in reaching well-informed, objective decisions on strategic, operational and programmatic issues through collaborative research which integrates traditional research and analysis with advanced decision support tools.
                                                     
                                                         
                                                             0.533
                                                             0
                                                             - Conducted major decision events in support of OPNAV, the numbered Fleets, Fleet Commanders, and the Combatant Commanders in direct support of warfighting analysis requirements for numbered Fleet commanders, expanded to include Commander Seventh Fleet (C7F) with particular focus on India and the Indian Ocean.  
- Conducted analytical research on key strategic and operational challenges such as maritime ballistic missile defense, proliferation security initiative, global maritime security, maritime situational awareness, maritime operations headquarters, interconnectivity, and multi-service force deployment.  
- Evaluated concepts and decision events in conjunction with war gaming center.
- Conducted research targeted at the strategic and policy level decision making within China and Russia.
- Provided direct support to NWC student research groups and war gaming.
- Conducted approximately 20 major decision events in support of these efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.544
                                                             0
                                                             - Continue conducting major decision events in support of OPNAV, the numbered Fleets, Fleet Commanders, and the Combatant Commanders.
- Continue warfighting analysis requirements for numbered Fleet commanders.  
- Continue analytical research on key strategic and operational challenges such as maritime ballistic missile defense, proliferation security initiative, global maritime security, maritime situational awareness, maritime operations headquarters, interconnectivity, and multi-service force deployment.  
- Continue evaluation of concepts and decision events in conjunction with war gaming center.
- Continue research targeted at the strategic and policy level decision making within China and Russia.
- Continue providing direct support to NWC student research groups and war gaming.
- Execute approximately 20 - 22 major decision events in support of these efforts.
                                                        
                                                         
                                                             0.555
                                                             0
                                                        
                                                         
                                                             0.555
                                                             0
                                                             - Continue conducting major decision events in support of OPNAV, the numbered Fleets, Fleet Commanders, and the Combatant Commanders.                                  
- Continue warfighting analysis requirements for numbered Fleet commanders.  
- Continue analytical research on key strategic and operational challenges such as maritime ballistic missile defense, proliferation security initiative, global maritime security, maritime situational awareness, maritime operations headquarters, interconnectivity, and multi-service force deployment.  
- Continue evaluation of concepts and decision events in conjunction with war gaming center.
- Continue research targeted at the strategic and policy level decision making within China and Russia.
- Continue providing direct support to NWC student research groups and war gaming.
- Execute approximately 20 - 22 major decision events in support of these efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     NWC Student Research Projects
                                                     Selected top performing Naval War College (NWC) students to conduct focused research and analysis of current and future strategic and operational challenges and tactical imperatives.  These students are organized under the supervision of the Mahan Scholars Program and the Halsey Group Program.
                                                     
                                                         
                                                             0.039
                                                             0
                                                             - Conducted focused research, analysis and war gaming of current and future strategic/operational challenges and tactical imperatives by the Halsey Groups and Mahan Scholars programs.
- Research groups conducted focused research, analysis and free-play war gaming of current and future operational challenges and tactical imperatives arising from regional threats, homeland defense and access denial efforts at the high end of the conflict spectrum in the Pacific, European Command (EUCOM), Central Command (CENTCOM) and Northern Command (NORTHCOM) area of responsibility (AOR).  Research and analysis efforts continued in those areas above, and will be expanded to include a detailed focus on counter-targeting, operational deception, and countering information denial and missile defense at the theater joint operational level.  Researched involving travel to for Numbered Fleet Commands & COCOMS.
                                                        
                                                    
                                                     
                                                         
                                                             0.040
                                                             0
                                                             - Conduct focused research, analysis and war gaming of current and future strategic/operational challenges and tactical imperatives by the Halsey Groups and Mahan Scholars programs.
- Research groups continue to conduct focused research, analysis and free-play war gaming of current and future operational challenges and tactical imperatives arising from regional threats, homeland defense and access denial efforts at the high end of the conflict spectrum in the Pacific, European Command (EUCOM), Central Command (CENTCOM) and Northern Command (NORTHCOM) area of responsibility (AOR). Research and analysis efforts continue in those areas above, and will be expanded to include a detailed focus on counter-targeting, operational deception, and countering information denial and missile defense at the theater joint operational level.
                                                        
                                                         
                                                             0.041
                                                             0
                                                        
                                                         
                                                             0.041
                                                             0
                                                             - Conduct focused research, analysis and war gaming of current and future strategic/operational challenges and tactical imperatives by the Halsey Groups and Mahan Scholars programs.
- Research groups continue to conduct focused research, analysis and free-play war gaming of current and future operational challenges and tactical imperatives arising from regional threats, homeland defense and access denial efforts at the high end of the conflict spectrum in the Pacific, European Command (EUCOM), Central Command (CENTCOM) and Northern Command (NORTHCOM) area of responsibility (AOR). Research and analysis efforts continue in those areas above, and will be expanded to include a detailed focus on counter-targeting, operational deception, and countering information denial and missile defense at the theater joint operational level.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This project provides research, analysis and war gaming to meet the needs of the Secretary of the Navy, the Chief of Naval Operations, and Fleet Commanders.  Performance is measured in terms of both the quantity and quality of war games, analysis and the extent to which demand for war games and research products can be accommodated within funding levels.  Results of research products and war games are evaluated through customer feedback and the extent to which findings are incorporated into follow-on research and practical applications such as Navy doctrine, operational tactics, and programming decisions made during the Planning, Programming, Budgeting & Execution (PPBE) process.
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                                             Navy Postgraduate School (NPS) research and analysis activities serve as a focal point, stimulus, and major source of strategic, tactical and operational thought within the Navy communities.  These efforts generate strategic and operational alternatives, tactical imperatives, quantitative analyses, technical developments and assessments, and political-military assessments.  Also, provide recommendations to the Chief of Naval Operations (CNO), Fleet Commanders and numbered Fleet Commanders regarding the formulation and execution of maritime options for the President of the United States.  Research will be conducted that will enhance graduate education for Naval Officers and potentially provide students with areas of studies for theses and faculty projects. These research activities also serve as a means for OPNAV Resource Sponsors and Major Commands to have analysis and decision support research conducted in the uses of the applied, soft, and hard sciences in solving diverse and complex resource allocation and strategic issues facing the Navy today and envisioned in the future.
                                             
                                                 
                                                     Faculty and Student Studies, Analysis and Research
                                                     Navy Postgraduate School (NPS) research and analysis activities serve as a focal point, stimulus, and major source of strategic, tactical and operational alternatives, tactical imperatives, quantitative analyses, technical developments and assessments, and political-military assessments. Also, provide recommendations to the Chief of Naval Operations (CNO), Fleet Commanders and numbered Fleet Commanders regarding the formulation and execution of maritime options for the President of the United States. Research will be conducted to support graduate students theses determination and completion as part of Faculty projects. These research activities also serve as a means for OPNAV Resource Sponsors and Major Commands to have analysis and decision support research conducted in the uses of the applied, soft, and hard sciences in solving diverse and complex resource allocation and strategic issues facing the Navy today and envisioned in the future.
                                                     
                                                         
                                                             12.335
                                                             0
                                                             Studies conducted in the following areas:

- 1 in the area of Applied Mathematics
- 15 in the area of Executive Education
- 24 in the area of Computer Science
- 107 in the area of Defense Analysis
- 7 in the area of Electrical and Computer Engineering
- 14 in the area of Energy Academic Group
- 81 in the area of Business & Public Policy
- 112 in the area of Information Sciences
- 31 in the area of Information Sciences and Modeling, Virtual Environments and Simulation (MOVES)
- 25 in the area of Mechanical and Aerospace Engineering
- 10 in the area of Meteorology
- 20 in the area of National Security Affairs
- 12 in the area of Oceanography
- 282 in the area of Operations Research
- 32 in the area of Physics
- 3 in the area of  Space Systems
- 144 in the area of Systems Engineering
                                                        
                                                    
                                                     
                                                         
                                                             11.588
                                                             0
                                                             Continue Studies planned in the following areas:

- 1 in the area of Applied Mathematics
- 15 in the area of Executive Education
- 24 in the area of Computer Science
- 107 in the area of Defense Analysis
- 7 in the area of Electrical and Computer Engineering
- 14 in the area of Energy Academic Group
- 81 in the area of Business & Public Policy
- 112 in the area of Information Sciences
- 31 in the area of Information Sciences and Modeling, Virtual Environments and Simulation (MOVES)
- 25 in the area of Mechanical and Aerospace Engineering
- 10 in the area of Meteorology
- 20 in the area of National Security Affairs
- 12 in the area of Oceanography
- 282 in the area of Operations Research
- 32 in the area of Physics
- 3 in the area of  Space Systems
- 144 in the area of Systems Engineering
                                                        
                                                         
                                                             10.840
                                                             0
                                                        
                                                         
                                                             10.840
                                                             0
                                                             Continue Studies planned in the following areas:

- 1 in the area of Applied Mathematics
- 15 in the area of Executive Education
- 24 in the area of Computer Science
- 97 in the area of Defense Analysis
- 7 in the area of Electrical and Computer Engineering
- 14 in the area of Energy Academic Group
- 76 in the area of Business & Public Policy
- 112 in the area of Information Sciences
- 31 in the area of Information Sciences and Modeling, Virtual Environments and Simulation (MOVES)
- 25 in the area of Mechanical and Aerospace Engineering
- 10 in the area of Meteorology
- 20 in the area of National Security Affairs
- 12 in the area of Oceanography
- 275 in the area of Operations Research
- 32 in the area of Physics
- 3 in the area of  Space Systems
- 135 in the area of Systems Engineering
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects fewer studies being conducted in FY 2020 within the areas of Defense Analysis, Business and Public Policy, Operations Research and Systems Engineering.
                                                    
                                                
                                            
                                             This Project provides funding to support continuing need for studies and analysis to meet the needs of the Secretary of the Navy, the Chief of Naval Operations, Resource Sponsors, Major Commands and Fleet Commanders.  Performance is measured in terms of both the quantity and quality of the studies, research and analysis products that can be accommodated within funding levels. Results of research products are evaluated through customer feedback and the extent to which findings are incorporated into follow-on research and practical applications such as Navy doctrine, operational tactics, and programming decisions made during the Planning, Programming, Budgeting & Execution (PPBE) process.  This project supports research of both Naval Postgraduate School faculty and students.
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                                             This exhibit has been updated to reflect the establishment of the Navy Analytic Office (NAO) which is responsible for the executive oversight of Navy studies and analysis.  The NAO was stood up to better align the annual Analytic Agenda to CNO's strategic priorities while also providing for study of the more tactical requirements of the Fleet and Navy writ large.  The outcome will be synchronized modeling, simulation, assessments, wargames, experiments and exercises providing rich, shared data to support and refine warfighting concepts and to inform budget decisions. 
 
The Navy Assessment Program supports the Analytic Agenda by providing both the development and use of modeling, simulation and analytically-based warfare, business analyses and analytic tools that provide the basis for decision making with respect to concepts of operations (CONOPS), Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR) Systems; warfare systems, and analytical underpinnings/basis for programmatic decisions of the Navy's top leadership regarding their architectures, force structure, and the Navy's core "organize, train, and equip mission" (the warfare and provider Enterprises).  The program provides capability-based planning assessment for Joint Capabilities Integration and Development System (JCIDS), conducts analysis to affect warfighting capability trades and enterprise resources, identifies needs, gaps and overlaps, and assesses alternative solutions to Joint needs.  The program provides overarching Planning, Programming, Budgeting and Execution System (PPBES) analyses and guidance for PPBES which provides gap analysis and investment strategy and total obligation authority allocation.  It provides independent capability analysis and assists in structuring follow-on Navy analyses.  The program coordinates Navy's position for the enhanced planning process and conducts net assessments.  It serves as the lead campaign analysis to approve Navy warfare and support requirements.  The program supports the Maritime Strategy which charts a course for the Navy, Coast Guard and Marine Corps to work collectively with each other and international partners to prevent crises from occurring, or reacting quickly should one occur to avoid negative impact to the United States.  The Assessment Program provides a broad-view perspective across the Fleet and Navy staff, with an integrated look at both warfighting and warfighting-support programs.  It provides Navy alternatives in assessing the implications embedded within resource decisions in a quantified context of costs versus capability versus risk.  The program provides independent analytic support to Navy leadership in conjunction with various executive level decision forums.

This project funds concept development engineering, mission effectiveness analysis, and other analyses for formulation of future surface ship and associated platform force structure along with development of the tools to accomplish these efforts. Advanced platform concept studies and systems technology assessments will be conducted as will the development and upgrade of concept design and engineering tools, methods, and criteria. Concept Formulation (CONFORM)/Concept Development and Experimentation (CDE) for ships, boats and unmanned maritime vehicles must be continuously exercised to remain viable. It takes years to train competent practitioners, and knowledge currency is quickly lost without practice. Evolving threats and technologies drive concepts (and the tools, processes, and skills needed to produce them) towards obsolescence without constant attention. Capability Based Assessments and Analysis of Alternatives (AoA) timelines are insufficient for establishing potential material solution cost versus capability relationships without significant concept formulation work beforehand. Active collaboration between the Office of the Chief of Naval Operations requirement sponsors, Program Offices, and the various System Commands (Naval Sea Systems Command, Naval Air Systems Command and Space and Naval Warfare Systems Command) engineers is critical for fully exploring the trade space by conducting analysis for affordability, effectiveness and risk.  The majority of Total Ownership Cost (TOC) is locked into a design before it is even a program. In the later stages of a program it becomes much more costly to make changes that will significantly impact TOC. Investment up front in concept design can have a high payoff in TOC reduction over the life of a platform class. Outputs include concept costing and performance parameterization for comparative assessment against capability objectives and synthesis to quantify overall (Fleet) capabilities. These products (expressions of cost vs. capability) will serve as the basis of requirements and Joint Capabilities Integration and Development System analysis, define the trade space for AoA efforts, and underpin discussion of force architecture/structure during Quadrennial Defense Review, Long Range Shipbuilding Strategy builds, and Joint Requirements Oversight Council reviews.
Capabilities-Based Assessment (CBA) is the Joint Capabilities Integration and Development System (JCIDS) analysis process that includes three phases: Functional Area Analysis (FAA), Functional Needs Analysis (FNA), and Functional Solution Analysis (FSA). The results of the CBA are used to develop a joint capabilities document (based on the FAA and FNA) or initial capabilities document (based on the full analysis). CBA funding provides the resource sponsors the means to develop the analytic underpinning required by Chairman of the Joint Chiefs of Staff Instruction 3170.01G to support the determination of Naval warfighting capabilities and force structure needed to support the Joint Requirements Oversight Council (JROC)/JCIDS requirements validation process and to inform Program Objective Memorandum programming decisions. This analysis includes evaluation of integration and interoperability gaps of both current and future Navy platforms and systems capabilities.
                                             
                                                 
                                                     Navy Studies & Analysis
                                                     
                                                         
                                                             19.287
                                                             0
                                                             -Developed, updated and maintained detailed level Navy Standard scenarios based on Defense Programming Guidance (DPG).
-Developed alternative scenarios in support of Defense Review guidance, Joint studies, and Navy resource analyses. 
-Developed, updated, and maintained analytic baselines for the Major Combatant Operations (MCO) based on DPG. 
-Developed details required to execute analysis of designated Defense Planning Scenarios and their respective Multi-Service Force Deployment Plans.
-Developed and maintained a framework and common set of processes to ensure that essential elements of warfare analyses, including scenarios, operational concepts, tactics, capabilities of platforms and systems (for Navy, Joint, coalition and threat forces), key assumptions and input data were defined and traceable to government approved/provided source material.  
-Developed scenarios and operational concepts based on government inputs that are sufficiently detailed for use in naval and joint campaign analyses.  
-Developed Measures of Performance (MOP)and Measures of Evaluation (MOE)and recommended appropriate modeling/methodology to support analyses.  
-At the mission level, continued to script Operational Situations (OPSITS) or Tactical Situations (TACSITS) for use in effectiveness analyses in specific warfare mission areas.
-Provided analytically-based decision recommendations to CNO for both warfighting and support areas. 
-Developed CNO investment strategy recommendations and assessments for Program Review and Program Objective Memorandum. 
-Conducted Verification, Validation & Accreditation of warfare, performance, and pricing models. 
-Performed rigorous, time critical naval and joint campaign and mission-level analyses, usually based on modeling and simulation that illuminated complex warfare issues which support decision-making in the PPBE process. 
-Performed analyses including joint campaign analysis that examines the ability to counter a range of coordinated threat capabilities, high level tradeoffs between service capabilities, or impact of large-scale architecture, mission-level effectiveness analyses that determines system capabilities; conduct analyses of alternative force structures that determine the ability to meet peacetime deployment or steady-state requirements and respond to transition to war and contingency operations. 
-Conducted cost-effectiveness analyses and analyses of new technologies in support of Sponsor Program Proposal, Navy Program Objective Memorandum or Warfare Capability Plan. 
-Developed innovative analysis techniques that evaluate the effectiveness of operations on the Long War focus on Irregular Warfare and Sea Shaping (influence) activities such as Theater Security Cooperation. 
-Provided rigorous business case assessments of complex issues relating to the warfighting support processes, manpower and personnel, training and education, infrastructure, both afloat and ashore readiness, Naval Medical Program and provider enterprise operations. 
-Performed analyses for accreditation of models, use estimated cost and performance of performance-based modeled programs such as the Flying Hour Program, ship operations, ship and aircraft maintenance, spares, facilities, and base operation support, aircraft maintenance, spares, facilities, and base operation support.
-Conducted weapons safety and sea basing capability assessments.
-Conducted Intelligence, Surveillance and Reconnaissance (ISR) and Meteorology & Oceanography (METOC) assessments to determine the optimal mix of Naval ISR and METOC sensors, platforms, and processing, analysis and fusion disposition to support MCOs, the OCO, and intelligence preparation of the environment for both MCOs and OCO. 
-Developed and maintained common baselines from which campaign excursions and mission-level analyses are executed. 
-Identified, developed and improved data and modeling and brokered agreements upon assumptions, CONOPS, scenarios, and data.
-Led campaign analysis for Office of the Chief Naval Operations (OPNAV) and led Navy's participation in OSD/Joint Staff analytic agenda, baseline development, and collection of data.
-Conducted modeling and simulation support for ongoing OPNAV missile defense analysis requirements.
-Provided analytically-based decision recommendations to OPNAV for joint warfighting and support areas. 
-Conducted net assessments and provide independent analytic support to Navy leadership in conjunction with various executive level decision forums. 
-Participated in OSD and JS analysis assessments and provided structure for coordination across the Navy. 
-Developed new analytic models and techniques for informing resource allocation decisions; conduct all campaign and warfare mission-level analyses and develop investment strategies.
-Developed and improved the Navy's analysis capabilities which support Joint and Navy analytic agendas and resource-allocation decision making by refining the linkages between cost and performance in performance-modeled programs in support of OPNAV analysis and assessment.  Areas of tool development and improvement included mission- and campaign-level warfighting models, active and reserve manpower, afloat and ashore readiness, and medical capabilities.
-Focused on integrated analysis capabilities that cut across business and program accounts.  Specific efforts address cyber warfare and security, optimizing the training pipeline, integrating ship maintenance and operations price performance models, and improving mission- and campaign-level C5ISR models and representations. 
-Developed medical analysis that links to campaign analysis including movement of injured between care facilities, life-saving treatment of injured and recuperation support of injured to support Navy Medical Program decisions.  
-Updated the high-level readiness model that fully integrate all aspects of warfighting support (operational utilization, training cycles, training centers, depots, etc.) and personnel (recruitment, training, development, deployment, retention, etc.) across the Navy's warfighting platforms (aircraft, ships, submarines, etc.), facilities and personnel development centers.
-Conducted ship, boat, and unmanned marine vehicle concept studies in preparation for Capabilities Based Assessments (CBAs) and Analysis of Alternatives (AoAs).  Studies will be performed in a continuous manner to support future recapitalization of Surface Combatants, Amphibious Ships, Carriers, Auxiliary Ships and other emerging program requirements.
-Collaborated with Warfare Systems design experts to perform continuous Warfare Systems analysis at the ship and fleet level.  Warfare Systems effectiveness assessment tools are being continually developed and enhanced as required to address future concepts and to incorporate improvements in information technology systems.  Additionally, collaborated with aircraft, C4ISR, and networks by continuing dialog and collaboration between NAVSEA, NAVAIR, and SPAWAR systems commands which refines fleet level requirements.
-Refined platform concept stage cost analysis tools to predict costs better in areas where weight-based algorithms may not be appropriate.  Continually enhanced tools to estimate total ownership costs more accurately at the ship and weapons system concept development stage.  Continued to conduct cost estimates in support of future concept design exploration, CBA, and AoA efforts.  Developed Cost Estimating Relationships (CERs) and cost estimating tools to accommodate emerging technologies incorporated in future platforms.  
-Conducted future force structure concept formulation.  Fleet synthesis and analysis will be conducted, which included capabilities requirements, platform design and cost and quantitative tracking of the long-term evolution of the fleet as new platforms are introduced and old ones are retired.  Areas examined included interoperability concepts, force architecture impact studies, and operational employment concept studies.
                                                        
                                                    
                                                     
                                                         
                                                             20.617
                                                             0
                                                             -Continue to develop alternative scenarios in support of Defense Review guidance, Joint studies, and Navy resource analyses. 
-Continue to develop, update and maintain analytic baselines for the MCO based on DPG. 
-Continue to develop details required to execute analysis of designated Defense Planning Scenarios and their respective Multi-Service Force Deployment Plans.
-Continue to develop and maintain a framework and common set of processes to ensure that essential elements of warfare analyses, including scenarios, operational concepts, tactics, capabilities of platforms and systems (for Navy, Joint, coalition and threat forces), key assumptions and input data are defined and traceable to government approved/provided source material.  
-Continue to develop scenarios and operational concepts based on government inputs that are sufficiently detailed for use in naval and joint campaign analyses.  
-Continue to develop MOPs and MOEs and recommend appropriate modeling/methodology to support analyses.  
-At the mission level, continue to script OPSITS or TACSITS for use in effectiveness analyses in specific warfare mission areas.
-Continue to provide analytically-based decision recommendations to CNO for both warfighting and support areas. 
-Continue to develop CNO investment strategy recommendations and assessments for Program Review and Program Objective Memorandum. 
-Continue to conduct Verification, Validation & Accreditation of warfare, performance, and pricing models. 
-Continue to perform rigorous, time critical naval and joint campaign and mission-level analyses, usually based on modeling and simulation that illuminated complex warfare issues which support decision-making in the PPBE process. 
-Continue to perform analyses including joint campaign analysis that examines the ability to counter a range of coordinated threat capabilities, high level tradeoffs between service capabilities, or impact of large-scale architecture, mission-level effectiveness analyses that determines system capabilities; conduct analyses of alternative force structures that determine the ability to meet peacetime deployment or steady-state requirements and respond to transition to war and contingency operations. 
-Continue to conduct cost-effectiveness analyses and analyses of new technologies in support of Sponsor Program Proposal, Navy Program Objective Memorandum or Warfare Capability Plan. 
-Continue to develop innovative analysis techniques that evaluate the effectiveness of operations on the Long War focus on Irregular Warfare and Sea Shaping (influence) activities such as Theater Security Cooperation. 
-Continue to provide rigorous business case assessments of complex issues relating to the warfighting support processes, manpower and personnel, training and education, infrastructure, both afloat and ashore readiness, Naval Medical Program and provider enterprise operations. 
-Continue to perform analyses for accreditation of models, use estimated cost and performance of performance-based modeled programs such as the Flying Hour Program, ship operations, ship and aircraft maintenance, spares, facilities, and base operation support, aircraft maintenance, spares, facilities, and base operation support.
-Continue to conduct weapons safety and sea basing capability assessments.
-Continue to conduct ISR and METOC assessments to determine the optimal mix of Naval ISR and METOC sensors, platforms, and processing, analysis and fusion disposition to support MCOs, the OCO, and intelligence preparation of the environment for both MCOs and OCO. 
-Continue to develop and maintain common baselines from which campaign excursions and mission-level analyses are executed. 
-Continue to identify, develop and improve data and modeling, and broker agreements upon assumptions, CONOPS, scenarios, and data.
-Continue to lead campaign analysis for OPNAV and lead Navy's participation in OSD/Joint Staff analytic agenda, baseline development, and collection of data.
-Continue to conduct modeling and simulation support for ongoing OPNAV missile defense analysis requirements.
-Continue to provide analytically-based decision recommendations to OPNAV for joint warfighting and support areas. 
-Continue to conduct net assessments and provide independent analytic support to Navy leadership in conjunction with various executive level decision forums. 
-Continue to participate in OSD and JS analysis assessments and provide structure for coordination across the Navy. 
-Continue to develop new analytic models and techniques for informing resource allocation decisions; conduct all campaign and warfare mission-level analyses and develop investment strategies.
-Continue to develop and improve the Navy's analysis capabilities which support Joint and Navy analytic agendas and resource-allocation decision making by refining the linkages between cost and performance in performance-modeled programs in support of OPNAV analysis and assessment.  Areas of tool development and improvement included mission- and campaign-level warfighting models, active and reserve manpower, afloat and ashore readiness, and medical capabilities.
-Continue to focus on integrated analysis capabilities that cut across business and program accounts.  Specific efforts address cyber warfare and security, optimizing the training pipeline, integrating ship maintenance and operations price performance models, and improving mission- and campaign-level C5ISR models and representations. 
-Continue to develop medical analysis that links to campaign analysis including movement of injured between care facilities, life-saving treatment of injured and recuperation support of injured to support Navy Medical Program decisions.  
-Continue to update the high-level readiness model that fully integrates all aspects of warfighting support (operational utilization, training cycles, training centers, depots, etc.) and personnel (recruitment, training, development, deployment, retention, etc.) across the Navy's warfighting platforms (aircraft, ships, submarines, etc.), facilities and personnel development centers.
-Continue to conduct ship, boat, and unmanned marine vehicle concept studies in preparation for Capabilities Based Assessments (CBAs) and Analysis of Alternatives (AoAs).  Studies will be performed in a continuous manner to support future recapitalization of Surface Combatants, Amphibious Ships, Carriers, Auxiliary Ships and other emerging program requirements.
-Continue to collaborate with Warfare Systems design experts to perform continuous Warfare Systems analysis at the ship and fleet level.  Warfare Systems effectiveness assessment tools are being continually developed and enhanced as required to address future concepts and to incorporate improvements in information technology systems.  Additionally, collaborate with aircraft, C4ISR, and networks by continuing dialog and collaboration between NAVSEA, NAVAIR, and SPAWAR systems commands which refines fleet level requirements.
-Continue to refine platform concept stage cost analysis tools to predict costs better in areas where weight-based algorithms may not be appropriate.  Continually enhance tools to estimate total ownership costs more accurately at the ship and weapons system concept development stage.  Continue to conduct cost estimates in support of future concept design exploration, CBA, and AoA efforts.  Further develop Cost Estimating Relationships (CERs) and continue to develop cost estimating tools to accommodate emerging technologies incorporated in future platforms.  
-Continue to conduct future force structure concept formulation.  Fleet synthesis and analysis will be conducted, which includes capabilities requirements, platform design and cost and quantitative tracking of the long-term evolution of the fleet as new platforms are introduced and old ones are retired.  Areas 
to be examined include interoperability concepts, force architecture impact studies, and operational employment concept studies.
                                                        
                                                         
                                                             21.404
                                                             0
                                                        
                                                         
                                                             21.404
                                                             0
                                                             -Continue to develop, update and maintain detailed level Navy Standard scenarios based on DPG.
-Continue to develop alternative scenarios in support of Defense Review guidance, Joint studies, and Navy resource analyses. 
-Continue to develop, update and maintain analytic baselines for the MCO based on DPG. 
-Continue to develop details required to execute analysis of designated Defense Planning Scenarios and their respective Multi-Service Force Deployment Plans.
-Continue to develop and maintain a framework and common set of processes to ensure that essential elements of warfare analyses, including scenarios, operational concepts, tactics, capabilities of platforms and systems (for Navy, Joint, coalition and threat forces), key assumptions and input data are defined and traceable to government approved/provided source material.  
-Continue to develop scenarios and operational concepts based on government inputs that are sufficiently detailed for use in naval and joint campaign analyses.  
-Continue to develop MOPs and MOEs and recommend appropriate modeling/methodology to support analyses.  
-At the mission level, continue to script Operational Situations (OPSITS) or Tactical Situations (TACSITS) for use in effectiveness analyses in specific warfare mission areas.
-Continue to provide analytically-based decision recommendations to CNO for both warfighting and support areas. 
-Continue to develop CNO investment strategy recommendations and assessments for Program Review and Program Objective Memorandum. 
-Continue to conduct Verification, Validation & Accreditation of warfare, performance, and pricing models. 
-Continue to perform rigorous, time critical naval and joint campaign and mission-level analyses, usually based on modeling and simulation that illuminated complex warfare issues which support decision-making in the PPBE process. 
-Continue to perform analyses including joint campaign analysis that examines the ability to counter a range of coordinated threat capabilities, high level tradeoffs between service capabilities, or impact of large-scale architecture, mission-level effectiveness analyses that determines system capabilities; conduct analyses of alternative force structures that determine the ability to meet peacetime deployment or steady-state requirements and respond to transition to war and contingency operations. 
-Continue to conduct cost-effectiveness analyses and analyses of new technologies in support of Sponsor Program Proposal, Navy Program Objective Memorandum or Warfare Capability Plan. 
-Continue to develop innovative analysis techniques that evaluate the effectiveness of operations on the Long War focus on Irregular Warfare and Sea Shaping (influence) activities such as Theater Security Cooperation. 
-Continue to provide rigorous business case assessments of complex issues relating to the warfighting support processes, manpower and personnel, training and education, infrastructure, both afloat and ashore readiness, Naval Medical Program and provider enterprise operations. 
-Continue to perform analyses for accreditation of models, use estimated cost and performance of performance-based modeled programs such as the Flying Hour Program, ship operations, ship and aircraft maintenance, spares, facilities, and base operation support, aircraft maintenance, spares, facilities, and base operation support.
-Continue to conduct weapons safety and sea basing capability assessments.
-Continue to conduct ISR and METOC assessments to determine the optimal mix of Naval ISR and METOC sensors, platforms, and processing, analysis and fusion disposition to support MCOs, the OCO, and intelligence preparation of the environment for both MCOs and OCO. 
-Continue to develop and maintain common baselines from which campaign excursions and mission-level analyses are executed. 
-Continue to identify, develop and improve data and modeling, and broker agreements upon assumptions, CONOPS, scenarios, and data.
-Continue to lead campaign analysis for OPNAV and lead Navy's participation in OSD/Joint Staff analytic agenda, baseline development, and collection of data.
-Continue to conduct modeling and simulation support for ongoing OPNAV missile defense analysis requirements.
-Continue to provide analytically-based decision recommendations to OPNAV for joint warfighting and support areas. 
-Continue to conduct net assessments and provide independent analytic support to Navy leadership in conjunction with various executive level decision forums. 
-Continue to participate in OSD and JS analysis assessments and provide structure for coordination across the Navy. 
-Continue to develop new analytic models and techniques for informing resource allocation decisions; conduct all campaign and warfare mission-level analyses and develop investment strategies.
-Continue to develop and improve the Navy's analysis capabilities which support Joint and Navy analytic agendas and resource-allocation decision making by refining the linkages between cost and performance in performance-modeled programs in support of OPNAV analysis and assessment.  Areas of tool development and improvement included mission- and campaign-level warfighting models, active and reserve manpower, afloat and ashore readiness, and medical capabilities.
-Continue to focus on integrated analysis capabilities that cut across business and program accounts.  Specific efforts address cyber warfare and security, optimizing the training pipeline, integrating ship maintenance and operations price performance models, and improving mission- and campaign-level C5ISR models and representations. 
-Continue to develop and improve the Navy's analysis capabilities which support Joint and Navy analytic agendas and resource-allocation decision making by refining the linkages between cost and performance in performance-modeled programs in support of OPNAV analysis and assessment.  Areas of tool development and improvement included mission- and campaign-level warfighting models, active and reserve manpower, afloat and ashore readiness, and medical capabilities.
-Continue to focus on integrated analysis capabilities that cut across business and program accounts.  Specific efforts address cyber warfare and security, optimizing the training pipeline, integrating ship maintenance and operations price performance models, and improving mission- and campaign-level C5ISR models and representations. 
-Continue to develop medical analysis that links to campaign analysis including movement of injured between care facilities, life-saving treatment of injured and recuperation support of injured to support Navy Medical Program decisions.  
-Continue to update the high-level readiness model that fully integrates all aspects of warfighting support (operational utilization, training cycles, training centers, depots, etc.) and personnel (recruitment, training, development, deployment, retention, etc.) across the Navy's warfighting platforms (aircraft, ships, submarines, etc.), facilities and personnel development centers.
-Continue to conduct ship, boat, and unmanned marine vehicle concept studies in preparation for Capabilities Based Assessments (CBAs) and Analysis of Alternatives (AoAs).  Studies will be performed in 
a continuous manner to support future recapitalization of Surface Combatants, Amphibious Ships, Carriers, Auxiliary Ships and other emerging program requirements.
-Continue to collaborate with Warfare Systems design experts to perform continuous Warfare Systems analysis at the ship and fleet level.  Warfare Systems effectiveness assessment tools are being continually developed and enhanced as required to address future concepts and to incorporate improvements in information technology systems.  Additionally, collaborate with aircraft, C4ISR, and networks by continuing dialog and collaboration between NAVSEA, NAVAIR, and SPAWAR systems commands which refines fleet level requirements.
-Continue to refine platform concept stage cost analysis tools to predict costs better in areas where weight-based algorithms may not be appropriate.  Continually enhance tools to estimate total ownership costs more accurately at the ship and weapons system concept development stage.  Continue to conduct cost estimates in support of future concept design exploration, CBA, and AoA efforts.  Further develop Cost Estimating Relationships (CERs) and continue to develop cost estimating tools to accommodate emerging technologies incorporated in future platforms.  
-Continue to conduct future force structure concept formulation.  Fleet synthesis and analysis will be conducted, which includes capabilities requirements, platform design and cost and quantitative tracking of the long-term evolution of the fleet as new platforms are introduced and old ones are retired.  Areas to be examined include interoperability concepts, force architecture impact studies, and operational employment concept studies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase reflects the need for concept studies to inform Fleet architecture and future force structure, continued development of a new model to improve the Navy's capabilities in Anti-Submarine Warfare (ASW) mission-level analysis and increased need for modeling and simulation support for Campaign analysis and ongoing OPNAV missile defense analysis requirements.
                                                    
                                                
                                                 
                                                     Joint Mission Assessment Studies
                                                     CBA - The CBA is the JCIDS analysis process that includes three phases: the Functional Area Analysis (FAA), the Functional Needs Analysis (FNA), and the Functional Solution Analysis (FSA). The results of the CBA are used to develop a joint capabilities document (based on the FAA and FNA) or initial capabilities document (based on the full analysis). CBA funding provides the resource sponsors the means to develop the analytic underpinning required by Chairman of the Joint Chiefs of Staff Instruction 3170.01G to support the determination of Naval war fighting capabilities and force structure needed to support the JROC/JCIDS requirements validation process and to inform Program Objective Memorandum programming decisions.
                                                     
                                                         
                                                             4.711
                                                             0
                                                             Continue CBA's such as advanced Naval surface fires and Naval aviation training to identify future capability requirements. Develop metrics to describe the effectiveness of solutions, and evaluate current and programmed systems ability to meet capability requirements to determine capability gaps. Expand warfighting gap assessments addressing interaction of mission area kill chain platforms, sensors, and weapons in a system-of-system construct.
                                                        
                                                    
                                                     
                                                         
                                                             4.517
                                                             0
                                                             Continue Capabilities-Based Assessments (CBA) such as advanced Naval surface fires and Naval aviation training to identify future capability requirements. Develop metrics to describe the effectiveness of solutions, and evaluate current and programmed systems ability to meet capability requirements to determine capability gaps. Expand warfighting gap assessments addressing interaction of mission area kill chain platforms, sensors, and weapons in a system-of-system construct.
                                                        
                                                         
                                                             4.395
                                                             0
                                                        
                                                         
                                                             4.395
                                                             0
                                                             Continue Capabilities-Based Assessments (CBA) such as advanced Naval surface fires and Naval aviation training to identify future capability requirements. Develop metrics to describe the effectiveness of solutions, and evaluate current and programmed systems ability to meet capability requirements to determine capability gaps. Expand warfighting gap assessments addressing interaction of mission area kill chain platforms, sensors, and weapons in a system-of-system construct.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020
                                                    
                                                
                                            
                                             N/A.
                                             The overall goal is to conduct analysis to support Navy decisions needed to turn strategy and guidance into the Fleet capabilities required within acceptable risk. METRICS:

- Risks are balanced to deliver the right capabilities within the resources available to Navy.  
- Identify shortfalls and redundancies in existing or planned capabilities. Determine the impact of variations in warfare systems and architectures in threat, U.S. and combined forces and strategies. 
- Develop analysis plans; determine proposed alternatives for analysis; and research performance data on current and future threats, coalition and own force systems; perform technology investigations and forecasts; develop or obtain cost data for current or planned systems; develop and use Cost Estimating Relationships to determine cost for conceptual or future systems for which no cost data is available; identify analysis assumptions, limitations and uncertainties; use established models or develop new models or methodologies to perform analyses; and interpret and analyze results. 
- Develop Measures of Performance and Measures of Effectiveness and recommend appropriate modeling/methodology to support analysis. Models/methodology used reflect study objects, level of fidelity required and time constraints. 
- A combination of model design statements, model study reports, system specifications, updated model reports, model/database documents, model verification and validation plans, code, and Plan of Action and Milestones reports, and technical reports.
- Provide engineering and analytic support for the assessment and transition of technology for use in the Investment Strategy.
The May 2007 revision of the Joint Chiefs of Staff's Joint Capabilities Integration and Development System (JCIDS) instruction (CJCSI 3170.01F) requires a CBA to assess new requirements. A CBA instruction has been developed by the Chief Navy Office's warfare integration office that prescribes a procedure and structure to this warfighting requirements generation process (JCIDS). A CBA is required to address and validate capability shortfalls or gaps as defined by combatant commanders. It is an analytical process that includes three phases: the Functional Area Analysis, the Functional Needs Analysis, and the Functional Solution Analysis. This process is designed to address future warfighting requirements and analysis needs and improve the quality of Analysis of Alternatives. CBA supports Navy programming decisions and provides the means to develop the analytic underpinning to support the determination of Naval capabilities and force structure recapitalization investments required to fulfill the Maritime Strategy.
                                        
                                    
                                     
                                         2801
                                         Anti-Tamper
                                         
                                             0.000
                                             1.385
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.385
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Starting in FY 2019, funding for Project 2801 Anti-Tamper (AT) is realigned to 0605024N Anti-Tamper Technology Support.
                                             Anti-Tamper Program -  performs as the Navy Technical Process Owner for the Anti Tamper systems engineering activity that is intended to prevent and/or delay the exploitation of critical technologies in U.S. systems; manages the research, design, development, implementation, and testing of Anti Tamper measures and coordinates with Department of Defense Anti Tamper Executive Agent.
                                             
                                                 
                                                     Anti-Tamper (AT)
                                                     
                                                         
                                                             1.385
                                                             0
                                                             Continue championing new technology with a focused and disciplined approach of development, assessment, evaluation, and transition to meet Navy program AT requirements. Maintain role in AT policy development for implementation and execution by the SYSCOMs incorporating Navy program AT requirements. Provide secure facilities, networks, computers, video/telephone conference and support personnel for collateral and Special Program operational environments to enable Anti-Tamper implementation and execution by SYSCOM's programs, incorporating AT requirements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             .
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             Manage the research, design, development, implementation and testing of Anti-Tamper measures for the Department of the Navy. Manage Information Security for all navy programs throughout their lifecycles.
                                        
                                    
                                     
                                         3017
                                         Enterprise Information Systems
                                         
                                             0.000
                                             0.000
                                             0.000
                                             0.932
                                             0.932
                                             0.952
                                             0.970
                                             0.991
                                             1.011
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding realigned from PE 0605861N RDT&E Science and Technology Management project 0135 to better align with activities supported. This project is not a new start.
                                             This project funds Office of Naval Research (ONR) corporate expenses including  Information Technology (IT), specifically Next Generation Enterprise Network (NGEN) corporate costs.
                                             
                                                 
                                                     Next Generation Enterprise Network (NGEN)
                                                     This program funds Office of Naval Research (ONR) corporate expenses including  Information Technology (IT), specifically Next Generation Enterprise Network (NGEN) corporate costs.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.932
                                                             0
                                                        
                                                         
                                                             0.932
                                                             0
                                                             This project funds Next Generation Enterprise Network (NGEN) Corporate requirements
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 reflects the realignment of NGEN corporate funding from 0605861N RDT&E Science and Technology Management.
                                                    
                                                
                                            
                                             This project funds operating costs for ONR's mission. Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations and planned expenditures vs. actual expenditures
                                        
                                    
                                     
                                         3027
                                         Defense Critical Infrastructure Program
                                         
                                             0.000
                                             6.186
                                             5.862
                                             7.743
                                             7.743
                                             6.927
                                             7.073
                                             7.217
                                             7.361
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funds received pursuant to the transfer of budget authority from OUSD Policy (OUSD (P)) Homeland Defense Mission Assurance Directorate will be used for infrastructure analysis, assessment, and research required to support execution of the Defense Critical Infrastructure  and Mission Assurance Program (DCIP / MA). Additionally, the transferred budget authority will be used to provide in-depth/cross-cutting analysis to the Mission Assurance (MA)/DCIP programs at the Office of the Secretary of Defense (OSD), Joint Staff, Military Departments/Services, Defense Agencies, and Combatant Commands. NSWCDD-A40 will also perform cyber mission assurance research and provide expertise in infrastructure mitigation techniques and solutions.
                                             
                                                 
                                                     Mission Assurance Risk Management System (MARMS) Technical Support
                                                     Provide capabilities to meet the technical requirements in support of the developmental efforts for the current and future common operating picture for Mission Assurance supporting Joint Staff MARMS development team, program office and A40 mission assurance database organization.

The OSD (P) Mission Assurance Directorate and the Joint Staff provide oversight for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             1.665
                                                             0
                                                             3.1.1	Participated in MARMS technical working group (TWG). Provide assistance with the requirements development input and feedback from collected stakeholder user stories into Functional requirements for industry response to RFI
3.1.2	Using MARMS Configuration Management Board (CMB)-approved requirements produced a set of MARMS Department of Defense (DoD) Architecture Framework (DoDAF) diagrams for program milestones by 31 May 2018.  Deliverables were based on the outcome of TWG requirements and rules for DoDAF articles necessary for programs of record detailed from existing acquisition standards
3.1.3	Analyzed and mapped data elements between existing databases for information sharing and eventual transfer to an existing or future MARMS database per guidance from Joint Staff, TWG, and CMB:
     3.1.3.1	Consolidated Strategic Mission Assurance Data System (SMADS) Tier 1 and 2 Task Critical Assets (TCAs), Baseline Elements of Information (BEI) and the CVAMP database into a singular database for insertion into an existing or future database as designated by Joint Staff and MARMS CMB / TWG requirements
     3.1.3.2	Provided technical support to improve interim capability with existing Mission Assurance information technology (IT) systems.  This task could include adjustments to SMADS asset data, review of classified hosting services and facilities from various defense agencies, or systems engineering analysis and code updates to enhance integration capabilities of existing MA IT systems.
     3.1.3.3	Provided technical assistance to support and improve the web service to and from the United States Strategic Command (USSTRATCOM) Strategic Mission Assurance Data System (SMADS) to the family of CAMS, Joint Staff Anti-terrorism Vulnerability data extracted from the Core Vulnerability Assessment Management Program (CVAMP) to a yet-to-be-determined system, and other systems used by other MA-related programs.
                                                        
                                                    
                                                     
                                                         
                                                             1.679
                                                             0
                                                             1	MARMS TWG guidance & requirements traceability tracking and enforcement upon anticipated FY 2018 contract award
2	MARMS programmatic acquisition support to DoD CIO based on milestone decision authority phase entry and system engineering support
3	MARMS Architecture (DoDAF) tracking and incorporating data registry scheme between existing Joint Staff portals and MARMS developed user interface
4	Database mapping and analysis for MARMS and update of data from emerging analysis and assessment data for initial operational capability for MARMS use and implementation
                                                        
                                                         
                                                             1.680
                                                             0
                                                        
                                                         
                                                             1.680
                                                             0
                                                             1	MARMS TWG guidance & requirements traceability tracking and enforcement upon anticipated FY 2019 contract award
2	MARMS programmatic acquisition support to Joint Staff and DTRA Program Office based on milestone decision authority phase entry and anticipated system engineering support
3	MARMS Architecture (DoDAF) tracking and incorporating data registry scheme between existing Joint Staff portals and MARMS developed user interface (EPRM)
4	Database mapping and analysis for MARMS and update of data from emerging analysis and assessment data for initial operational capability for MARMS use and implementation
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change between FY 2019 and FY 2020.
                                                    
                                                
                                                 
                                                     Mission Assurance Assessments Support
                                                     Provide analysis and characterization of Defense Critical Infrastructure through research and study of existing assessment data and incoming assessment data to analyze trends, provide feedback, and significant impacts to defense missions and assets during events, exercises, and planning efforts.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             0.965
                                                             0
                                                             3.2.1	Conducted annual analysis on MAA reports for trends and/or common issues.  
3.2.2	Conducted like asset analysis on mission or systems specific assessments in support of MA DCI, defense critical missions and/or Defense Planning Guidance (DPG) work.  
3.2.3	Analyzed designated Joint Staff processes for consistency, validity, and accuracy (mathematical formulas, weighting factors, and assessment processes using A40 analytical resources).
                                                        
                                                    
                                                     
                                                         
                                                             0.882
                                                             0
                                                             1	Mission Assurance Trends Analysis Methodology finalization and continue refinement of data inputs from latest assessment results 
2	Annual trends analysis on MAA reports conduct to ensure common vulnerabilities are identified, tracked, and enterprise solutions offered to enhance efficient use of limited budgets and funding for risk mitigations
3	Review of Joint Staff quantitative processes in Mission Assurance Assessments to ensure viable and verified risk estimates are defendable within the budget process and gain attention for immediate resolution from cyber and physical threats
                                                        
                                                         
                                                             1.365
                                                             0
                                                        
                                                         
                                                             1.365
                                                             0
                                                             1  Mission Assurance Trends Analysis Methodology continue refinement of data inputs from latest assessment results 
2  Annual trends analysis on MAA reports conducted to ensure common vulnerabilities are identified, tracked, and enterprise solutions offered to enhance efficient use of limited budgets and funding for risk mitigations
3  Review of Joint Staff quantitative processes in Mission Assurance Assessments to ensure viable and verified risk estimates are defendable within the budget process and gain attention for immediate resolution from cyber and physical threats
4  Incorporate NAVSEA 00I assessment needs into existing Mission Assurance methods and execute two Mission Assurance / Cyber Network Assurance combined assessments at NAVSEA laboratory as pilot and shipyard as initial rollout.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 supports assessments concerned with strategic missions that will require follow on mitigation analysis and solution refinement, with potential for persistent cyber network evaluation at multiple sites.  Funding addresses the planned assessment support of 32 sites or installations with 10 being OCONUS.  Additionally, this tasking covers unplanned events like hurricanes, tornadoes and earthquakes that threaten DoD installations and supporting infrastructure, as well as 2-3 planned COCOM exercise events (Vigilant Shield, Ardent Sentry, and PANAMAX).
                                                    
                                                
                                                 
                                                     Cyber Mission Assurance
                                                     Analysts will investigate cyber impacts to missions and infrastructure associated with DoD assets.  This information will be conveyed in assessments, memorandums, and white papers to inform senior leaders and teams about the significance of cyber infrastructure and the interdependencies with physical infrastructure.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             1.000
                                                             0
                                                             A40 continued to work with OSD Cyber Policy and OASD HD on the Cyber dependencies of critical infrastructure assets. A40 provided follow on analysis of additional cyber studies in COCOM regions and specific defense mission assets. They also assisted in looking at how to better synchronize nascent cyber processes and capabilities, such as cyber assessments, cyber key terrain analysis, and Control System inventories into the DCIP methodology.
A40 engaged with CCMDs and Defense Agencies on identifying and developing cyber key terrain data and resilience metrics as they pertain to key critical assets in both public and private domains. A40 analyzed technical and situational Cyber Security information (all threats, particularly industrial control systems) from intelligence message traffic, internet, private sources, other government agencies, national labs, and industry that address cyber control system infrastructure threats and vulnerabilities.
A40 provided guidance, analysis, and technical evaluation and experimentation for Aurora Rotating Equipment Isolation Device (REID) utility engagements and test beds; maintained test data on REIDs with public sector utility companies and utilized private sector engagements to enhance knowledge about the Aurora threat and develop mitigations.
                                                        
                                                    
                                                     
                                                         
                                                             0.925
                                                             0
                                                             1	Best Practices report for risk reduction to PIT-CS will be expanded to encompass weapons platform IT constructs and other critical infrastructure platforms on which DoD has dependencies
2	Annual ICS update to Best Practices Report will be conducted to identify enhanced methods and metrics to monitor progress and accomplishment towards categorizing entire inventory of critical DoD control systems and their known vulnerabilities
3	Research and develop cyber-specific infrastructure assessment methods to complement assessment teams and data incoming from ongoing assessments across DoD and Services
4	Technical Liaison Support to Cyber MA Enterprise will continue to identify paths for engaging MA partners on a collaborative tool that identifies cyber mission risks from assets identified as part of ongoing assessment efforts across multiple missions and cyber domains
                                                        
                                                         
                                                             1.498
                                                             0
                                                        
                                                         
                                                             1.498
                                                             0
                                                             1	Best Practices report for risk reduction to PIT-CS will be edited to encompass weapons platform IT constructs and other critical infrastructure platforms on which DoD has dependencies
2	Annual ICS update to Best Practices Report will be conducted to identify enhanced methods and metrics to monitor progress and accomplishment towards categorizing entire inventory of critical DoD control systems and their known vulnerabilities
3	Research and develop cyber-specific infrastructure assessment methods to complement assessment teams and data incoming from ongoing assessments across DoD and Services, with particular focus on NAVSEA Red Team enhancement
4	Technical Liaison Support to Cyber MA Enterprise will continue to identify paths for engaging MA partners on a collaborative tool that identifies cyber mission risks from assets identified as part of ongoing assessment efforts across multiple missions and cyber domains
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects increased research on network mission assurance of defense missions and operations and enhancements of Red Team assessment capabilities.  These capabilities increase the amount of time and labor required to maintain awareness of network vulnerabilities during and post-assessment to enhance the mitigations and solutions for cyber security of critical Navy and DoD networks.  This persistence increases the costs associated with conducting these evaluations.  The increased cost reflects the additional red team members necessary to conduct 2-3 cyber mission assurance assessments per year across DoD and NAVSEA enterprises.
                                                    
                                                
                                                 
                                                     Defense Critical Electric Infrastructure (DCEI)
                                                     Provide electric power analysis and characterization of defense installations at the request of senior leaders engaged with energy security and resilience efforts for national security with interagency representatives from industry utilities, DHS, and DoE.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             0.715
                                                             0
                                                             3.4.1	Produced briefing outlining findings and methodology used to identify Defense Critical Electric Infrastructure to DoD and interagency audiences.
3.4.2	Briefed DoD and interagency audiences, as requested.
3.4.3	Updated analysis to improve accuracy, pending DoD and interagency feedback, as requested by OSD (P).
3.4.4	Provided courses of action (COAs) for how other entities can conduct the modeling Dahlgren conducted in this effort. At OSD (P) request, briefed other entities in detail on the methodology used so they can replicate.
3.4.5	Provided recommendations on what DoD processes may be appropriate to use to engage with utilities to discuss analysis findings.
3.4.6	Provided recommendations on organizations and points of contact (POCs) for OSD (P) personnel to engage with to deepen understanding of utility operations and grid operations.
3.4.7	Other support as required related to assess energy infrastructure and other dependencies of select DoD installations.
                                                        
                                                    
                                                     
                                                         
                                                             0.644
                                                             0
                                                             1	Provide briefing outlining DCEI analysis findings to interagency partners across US in support of DHS and DOE initiatives related to power grid resiliency
2	Update DCEI analysis as requested per ongoing interagency collaborations in DoD cluster areas
3	Writing documentation recommending COAs for how other entities can replicate A40 analysis of the grid to enhance relationships with local utility and power providers
4	Provide recommendations on what DoD processes may be appropriate to use to engage with utilities to discuss analysis findings
5	Engage with other federal and private industry agencies to deepen understanding of utility operations and grid operations (FERC, NERC, NRECA, etc.)
                                                        
                                                         
                                                             0.850
                                                             0
                                                        
                                                         
                                                             0.850
                                                             0
                                                             1	Update installation peak power methodology and primary EP infrastructure pathways in support of interagency FAST act collaboration
2	Update DCEI analysis as requested per ongoing interagency collaborations in DoD cluster areas
3	Analyzing post table top exercise feedback (Constrained Eagle) to enhance leadership understanding of commercial electric power grid dependencies for DoD Missions
4	Provide recommendations on what DoD processes may be appropriate to use to engage with utilities to discuss analysis findings
5	Engage with other federal and private industry agencies to deepen understanding of utility operations and grid operations (FERC, NERC, NRECA, etc.)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects the increased focus on electric grid dependencies and vulnerabilities that Energy Security analysis has revealed and the efforts to increase DoD and Interagency resilience from the natural or manmade effects.  79 installations will need analysis of their critical electric power paths supported by 47 utility providers, entities needed for implementation and execution that require constant attention to ensure reliable data and analytical rigor is applied.  Multiple interagency entities will be involved with both exercise (Liberty Eclipse, NERC Grid Ex, and follow on) and potential real world issues involving complex policy and technical guidance, increasing costs to the program to maintain the data from multiple industry databases.
                                                    
                                                
                                                 
                                                     Mission Assurance Program Management
                                                     Monitor, track and report on all budget related inquiries and task planning and execution for the Mission Assurance / DCIP programs including data calls, weekly budget reports, and deliverables.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             0.465
                                                             0
                                                             3.5.1	Provided a program manager and POC for all interaction with OSD (P) and A40 personnel to facilitate task execution and provide direction to A40 personnel on emerging tasking.
3.5.2	Provided IT support and A40 business office management to develop and maintain Mission Assurance analytical tools, standards, contract support, and knowledge management systems for DoD-wide mission assurance efforts.  
3.5.3	Supported IT Non-Classified Internet Protocol Router Network (NIPRNet) and Secret Internet Protocol Router Network (SIPRNet) domains for DCI data analysis including Information Assurance (IA) processes, IT maintenance, infrastructure data licenses (e.g., Telecordia, PowerWorld, and ESRI ArcGIS).
3.5.4	Provided web services and host management for data sharing, visualization tools, and interagency collaboration via A40 Intelink portal and Inteldocs file management, and U.S. Army Aviation and Missile Research Development and Engineering Center (AMRDEC) file exchange process.
                                                        
                                                    
                                                     
                                                         
                                                             0.396
                                                             0
                                                             1 Enhance program management support to OSD to include financial tracking and updates to support reclama notices or budget execution data calls
2 Offer options for enhanced information sharing to MA community and related entities, potentially in support of COCOM exercises or real world events that showcases A40 expertise
3 Continue to discover ways to save funding via IT footprint consolidation and efficient use of network resources and database files
                                                        
                                                         
                                                             0.450
                                                             0
                                                        
                                                         
                                                             0.450
                                                             0
                                                             1 Enhance program management support to OSD  and NAVSEA to include financial tracking and updates to support reclama notices or budget execution data calls
2 Offer options for enhanced information sharing to MA community and related entities, potentially in support of COCOM exercises or real world events that showcases A40 expertise
3 Continue to discover ways to save funding via IT footprint consolidation and efficient use of network resources and database files
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects the increased oversight from management efforts and utilization of centralized management tool (Innoslate) to better track programmatic requirements and subsequent related tasks, costs, and contracts.
                                                    
                                                
                                                 
                                                     Defense Critical Infrastructure
                                                     Provide mission assurance assessment and support for characterization of defense critical infrastructure and supporting links to commercial industry and equipment.  Analysis and research will provide details on critical links to defense missions and assets and support risk management decision planning for installations, services, and COCOMS.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             0.431
                                                             0
                                                             3.6.1	Maintained and QA'd Joint Staff documents and data on the Global Mission Assurance Portal-JWICS and Global Mission Assurance Portal-SIPR.  Maintain/update MA and protection contract list on GMAP.
3.6.2	Drafted 20 DCI Criticality Assessments; submitted and tracked status of DCI nominations.
3.6.3	Coordinated input of 12 Mission Mitigation Plans (MMPs). Coordinate input of 12 Risk Reduction Plans (RRPs).
3.6.4	Drafted 12 Risk Assessment Plan (RMP) summaries based on MMPs and RRPs received.
3.6.5	Drafted three updated RMP summaries based on updated MMPs and RRPs received.
3.6.6	Prepared and submit staffing nomination packages for the Defense Critical Assets Review Board (DCARB).
3.6.7	Prepared revalidation package for all Defense Critical Assets.
                                                        
                                                    
                                                     
                                                         
                                                             0.347
                                                             0
                                                             1	Maintain GMAP portal documentation requirements and help build out database solution and provide best practices / option in support and coordination with MARMS effort
2	DCI criticality assessments and nominations will continue to flow in and be reviewed / analyzed for completeness and prioritized for review
3	Mission Mitigation and Risk Reduction Plan coordination and review of new or existing nominated assets and need for budget prioritization of vulnerability solutions
4	Risk Management Plan draft summaries will be coordinated, edited, and reviewed for correctness, completeness and identified appropriate vulnerabilities and threats to justify risk management plan efforts cover the issues
5	Nomination package preparation for biannual update and finalization of critical defense assets and infrastructure
6	Revalidation packages for DCAs will be reviewed and nominated based on previous mission plan inputs and current Joint Staff and OSD defense planning guidance updates
7        Development of Supporting Eagle Table Top Exercise and assessment pilot to enhance Defense Industrial Base policy and assessment capabilities of supporting infrastructure to DIB missions at DoD installations
                                                        
                                                         
                                                             0.600
                                                             0
                                                        
                                                         
                                                             0.600
                                                             0
                                                             1  Maintain GMAP portal documentation requirements and continue development of database solution and provide best practices / option in support and coordination with MARMS effort
2  DCI criticality assessments and nominations will continue to flow in and be reviewed / analyzed for completeness and prioritized for review
3  Mission Mitigation and Risk Reduction Plan coordination and review of new or existing nominated assets and need for budget prioritization of vulnerability solutions
4  Risk Management Plan draft summaries will be coordinated, edited, and reviewed for correctness, completeness and identified appropriate vulnerabilities and threats to justify risk management plan efforts cover the issues
5  Continue nomination package preparation for biannual update and finalization of critical defense assets and infrastructure
6  Revalidation packages for DCAs will be reviewed and nominated based on previous mission plan inputs and current Joint Staff and OSD defense planning guidance updates
7  Development and support of Defense Industrial Base pilot assessment "Supporting Eagle" will be executed and feedback gained from exercise execution to implement in future policy documents
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 supports infrastructure specific asset analysis to particular DoD assets and missions, the Defense Industrial Base, and the supporting infrastructure.  To provide a more overarching view of mission analysis, the increase reflects the prototype and use of models based system engineering methods and tools to enhance deliverables being asked for by senior leadership.  Congressional legislative pilot studies from NDAA 1647 and 1650 related to cybersecurity of weapons platforms and critical infrastructure are due in 2020 and will need follow on analysis for the multiple weapons platforms and critical infrastructure on at least 2 prioritized sites.
                                                    
                                                
                                                 
                                                     Defense Critical Mission
                                                     Conduct research and provide expertise on the defense critical missions nominated by the Joint Staff and Mission Assurance community for development of mitigations and solutions to vulnerabilities discovered as part of mission assurance assessment processes.  Analysts will provide expertise and knowledge in multiple areas of engineering and infrastructure to provide robust and resilient plans and projects to enhance installation infrastructure and planning to increase successful support of critical missions.

The OSD (P) Mission Assurance Directorate and the Joint Staff will provide oversight to A40 for funding that will be used for infrastructure analysis, assessment, and research required in support of Mission Assurance and Defense Critical Infrastructure (DCI) programs at the Joint Staff and OSD (P).
                                                     
                                                         
                                                             0.945
                                                             0
                                                             3.7.1	Further developed 15 Mission Maps to include collaboration with stakeholders for designated missions and enhance with current assessment data to identify potential weak links or lack of knowledge on critical links to mission accomplishment
3.7.2	Developed briefings to inform senior leaders about DCM processes and provided support to establishing DCM identification and methodologies to focus annual assessment efforts on critical information gaps
3.7.3	Developed DPG responses to OSD taskings and update briefs to the Mission Assurance Senior Steering Group (MA SSG) to decide on dedicated best path forward for utilizing the DCM concept and implementing it as part of the assessment process.
                                                        
                                                    
                                                     
                                                         
                                                             0.989
                                                             0
                                                             1	Continuous update of Mission Maps to maintain awareness of existing and new DCMs and the assets supporting multiple AORs and across mission owners (and de-conflict)
2	Provide DCM process briefings to MA community to enhance awareness of critical mission assets and their importance on executing in multiple mission domains
3	Support DPG response briefings and papers to Joint Staff led initiatives incorporating the concept into doctrine or best practices
4	Update Defense Critical Mission Methodology Brief to include Plan of Action and Milestones and execute tasks to provide a more holistic concept of mission assurance and protection of assets in support of multiple missions
                                                        
                                                         
                                                             1.300
                                                             0
                                                        
                                                         
                                                             1.300
                                                             0
                                                             1 Continue update of Mission Maps to maintain awareness of existing and new DCMs and the assets supporting multiple AORs and across mission owners (and de-conflict)
2 Provide DCM process briefings to MA community to enhance awareness of critical mission assets and their common vulnerabilities within domains and across operational areas to enhance enterprise solutions and identify funding dollars to fix vulnerabilities
3 Support MA SSG and ESG briefings and papers to Joint Staff led initiatives incorporating the DCM concept into doctrine or best practices
4 Continued update of Defense Critical Mission Methodology Brief to include Plan of Action and Milestones and execute tasks to provide a more holistic concept of mission assurance and protection of assets in support of multiple missions
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflect a larger number of DCMs being assessed during the period of performance.  This includes 2-3 sites / installations every other month, necessitating an increase in assessment team members and analytical tools.
                                                    
                                                
                                            
                                             Program cost, schedule, and performance are measured using a systematic approach with approved program management methods.  The results are presented in a monthly financial execution status report. Reports are to be submitted to the Director, MA and the Policy Resource Management Office in OSD Policy by the 15th of each succeeding month.  The reports will reflect the progress made on each of the project tasks by deliverable and a separate accumulated cost report.  Actual versus planned costs will be reflected in the reports at the request of the sponsor.
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                                                 0
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                                             This project funds participation in Maritime Integrated Air and Missile Defense projects with other nations through the Maritime Missile Defense Projects Framework Memorandum of Understanding of 2004 (as amended 2009, 2015, and 2016). Known as the Maritime Theater Missile Defense (MTMD) Forum, it promotes interoperability with the Navies of eleven participating nations (Australia, Canada, Denmark, France, Germany, Italy, Netherlands, Norway, Spain, United Kingdom and the United States).  This project funds participation in multiple Projects and includes a maritime contribution to
the NATO Active Layered Theater Ballistic Missile Defense (ALTBMD) project, now known as NATO Ballistic Missile Defense (BMD). Engineering analysis and recommendations from MTMD activities are provided to European, Pacific and Central Combatant Commands to influence present day operations. Specifically, the MTMD Forum is addressing challenges with "Maritime Allied Air Defense in Support of Ballistic Missile Defense Operations" that face the Combatant Commanders during present day operations.  The MTMD Forum is leveraging At-Sea Demonstration (ASD) test events and operational Fleet Exercises  to integrate technology with concepts of operations developed within MTMD Forum working groups.

The MTMD Forum develops systems and techniques that enhance protection and defense against the proliferation of short, medium and long-range Ballistic Missile (BM) and Advanced Anti-Ship Cruise Missile (ASCM) threats through the development of interoperable sea-based Integrated Air and Missile Defense (IAMD) capability among coalition nations.  This includes protection across the full spectrum of these threats through the enhanced utilization of existing sea-based systems to protect against current threats while progressively improving and developing systems and system-of- systems to effectively counter evolving threats. 

This project supports USN participation in several Maritime IAMD related Project Arrangements and Working Groups including:

(1)  Battle Management Command, Control, Communications, Computers, and Intelligence (BMC4I) to define and develop architectures as well as to perform engineering to address coalition capability gaps. 
(2)  Modeling & Simulation (M&S) to establish and maintain a maritime coalition M&S testbed and to perform legacy and future systems simulation testing.
(3)  Coalition Distributed Engineering Plant (CDEP) to establish and maintain a maritime coalition Hardware-in-the-Loop Testbed and to conduct CDEP testing.
(4)  Open Architecture (OA) to develop Interface Standards and Data Models.
(5)  Test Planning and Execution (TPEX) to develop Test Plans, oversee exercise participation and conduct post event data analysis and reporting.
(6)  Operational Requirements (OR) to develop a Coalition Maritime Missile Defense Operational Concept Document and to identify operational constraints and tactical constructs surrounding coalition maritime missile defense activities.
(7)  Reciprocal Use of Test Facilities agreements with other nations to support Maritime IAMD and MTMD related demonstrations.
(8) Tactical Advancement for Next Generation (TANG) to work with our Allies and International Partners using human-centered design methodologies to identify solutions to technology and sailor performance issues that have been cited during previously conducted experiments, exercises, and demonstrations.  This process will seek to leverage R&D investments and risk reduction research commercial companies are making today that can provide potential "dual use" technology and process solutions to complex problems.
                                             
                                                 
                                                     MTMD-Martime Theater Missile Defense Forum
                                                     
                                                         
                                                             7.692
                                                             0
                                                             (1) BMC4I continued engineering analysis and multi-national interoperability gap assessment for the Target Architecture based on test results and continued development of the Target Architecture based on requests for information input from member nations. BMC4I evaluated Possible Point Solutions and provided recommendations for the implementation in correcting coalition interoperability gaps. BMC4I further refined information exchange requirements in preparation for at-sea demonstrations. BMC4I developed updates to MTMD Coalition Capabilities and Interoperability (CCI) and produced the Systems Tactical Data Links Interoperability Report (STIR).

(2) M&S performed analysis of Target Architectures supporting improvement of information exchange requirements identified by BMC4I and the Systems Engineering Team (SET). In support of the MTMD Forum's future capability development, the M&S Working Group continued expansion and development of the M&S lab and integration of new simulation software and further development of virtualization capabilities for the test bed. In support of concept development and experimentation, M&S developed plans for testing of Target Architecture 2, as developed by BMC4I. M&S developed Mission Models to support future concepts such as Force Threat Evaluation (FTE) and Force Weapon Assignment (FWA) (FTEWA) and other Proposed Point Solutions.

(3) CDEP worked with BMC4I and OR working groups to review the Coalition Capabilities and Interoperability (CCI) gaps data set and developed test plans to assess CCI gaps suitable for land-based testing. CDEP planned and conducted Annual Test Event (ATE) 2018 which was focused on Tactical Data Link (TDL) message implementation in Link-16, Link-22, Force Threat Evaluation and Weapons Assignment (FTEWA) and Identification Friend or Foe (IFF) Mode 5.  Laboratory constraints and the Combined Federated Battle Laboratories Network (CFBLNet) connectivity issues prevented the execution of Link-22 and IFF planned events.  CDEP rescheduled these events for ATE 2019. CDEP released the ATE 2017 Final Data Analysis Test Report which includes lessons learned from the conduct of hardware-in-the-loop tests and provides assessments and recommendations to improve information exchanges required to conduct at-sea demonstrations.

(4) The Open Architecture Working Group (OAWG) began developing the Force Data Model for the Threat Evaluation (TE) Force Level Function (FLF) by analyzing the Data Requirements document and evaluating inputs from other WGs such as: Mission Threads, Target and Reference Architectures. In addition to developing use cases for TE, existing data models such as; Open Architecture Radar Interface Standard (OARIS) and Combat Resource Allocation System (CORALS) are being evaluated for inclusion in the Force Data Model. The Force Data model will be used to develop the FLF component interfaces. The OAWG will collaborate with the BMC4I, M&S, and ORWGs as well as a system experts group to ensure the Force Data model aligns with the Target and Reference Architectures as well as selected Possible Point Solutions (PPSs). Preliminary technical exchanges have also begun with M&S to ensure the Force Level Open Architecture Technical Standard (FLOATS) can be exercised in the M&S environment. The FLOATS PA amendment was signed to add Netherlands and extend the term of the project by 16 months to expire in June 2019.

(5) TPEX continued preparations for MTMD participation as part of ongoing at-sea test event continuums. TPEX was vital in the planning, execution, and reporting of Integrated Air and Missile Defense (IAMD) events in support of Formidable Shield 17, a SIXTH Fleet led, STRIKFORNATO-executed Fleet exercise in support of maritime IAMD live fire operations in order to build interoperability and demonstrate IAMD command and control. FS-17 was supported by MTMD Forum member nation ships from Canada, France, Germany, Italy, the Netherlands, Spain, the United Kingdom, and the United States, and was executed in the beginning of FY18. TPEX will leverage events in Exercises Rim of the Pacific (RIMPAC) 2018 and Pacific Dragon (PD) 2018 scheduled in August of FY18. These at-sea demonstrations will include live tracking events and a combination of live and simulated IAMD engagements. RIMPAC 18/PD 18 will be supported by MTMD Forum member nation ships from Canada, Australia, and the United States.  Planning for At-Sea Demonstrations (ASD) and follow-on at-sea testing will continue into future years and include target configuration/procurement.  Future planning in FY18 included Formidable Shield 2019, ASD 2020, and ASD 2021.  

(6) Operational Requirements Working Group will continue to provide fleet inputs and operator oversight to test and evaluation events. The Operational Concept Document will be updated along with tactics, techniques and procedures in support of ongoing at-sea demonstrations.
                                                        
                                                    
                                                     
                                                         
                                                             7.045
                                                             0
                                                             (1) BMC4I will continue engineering analysis and multi-national interoperability gap assessment for the Target Architecture based on test results and complete development of the Target Architecture based on requests for information input from member nations. BMC4I will evaluate new Possible Point Solutions and provide recommendations for the implementation in correcting coalition interoperability gaps. BMC4I will update information exchange requirements in preparation for at-sea demonstrations. BMC4I will develop updates to MTMD Coalition Capabilities and Interoperability (CCI), as appropriate.

(2) M&S will continue analysis of Target Architectures and conduct further assessments in support of providing recommendations to improve information exchange requirements identified by BMC4I and the Systems Engineering Team (SET). M&S will model future Target Architectures and provide analysis in support of future at-sea demonstrations. The M&S team will continue development of the test bed and add additional computing power to the test environment to provide faster and more powerful analytical capability to the Forum System Engineering Team. The M&S Working Group will continue development of the Mission Models in support of capability development to illustrate operational impact of proposed solutions to complex Integrated Air and Missile Defense (IAMD) problems. 

(3) CDEP will integrate joint air and land assets for the first time in Annual Test Event (ATE) 2019.  CDEP will work with BMC4I and OR working groups to update the Coalition Capabilities and Interoperability (CCI) gaps document and develop test plans to assess capabilities suitable for land-based testing. CDEP will also characterize risks of future at-sea demonstrations such as At-Sea Demonstration (ASD) 2020. CDEP will prepare for and conduct hardware-in-the-loop tests with allied partners, and will provide assessments and recommendations to improve information exchanges required to conduct at-sea demonstrations or to evaluate performance as an effective and efficient alternative to costly at-sea demonstrations. CDEP will continue to support fulfillment of stated objectives within the MTMD Forum Capability Roadmap.

(4) The Open Architecture Working Group (OAWG) will finalize the Force Data Model for Threat Evaluation (TE) and begin extending the data model to incorporate other Force Level Functions (FLFs). This will be accomplished by reusing data for existing data models such as Open Architecture Radar Interface Standard (OARIS) and Combat Resource Allocation System (CORALS).  A prototype interface will be developed for insertion in a Force Threat Evaluation and Weapons Assignment (FTEWA) implementation that will be exercised in an M&S environment. Additional Force Level Function (FLF) component interfaces will be modeled and developed as the Force Level Data Model is finalized. The OAWG will collaborate with BMC4I, OR, and CDEP to ensure these interfaces align with the Target and Reference Architectures as well as selected Possible Point Solutions (PPSs) in developing the Force Level Open Architecture Technical Standard (FLOATS). The OAWG will collaborate with the FTEWA Workshops and Subject Matter Experts (SMEs) to ensure the FLF component interfaces align with FTEWA requirements.

(5) TPEX will continue preparations for MTMD participation as part of ongoing at-sea test event continuums. Exercise Formidable Shield 19 (FS-19) execution will commence in Q3 of FY 2019.  Eight of the MTMD Forum nations will be providing ships for FS-19 events and six MTMD Forum nations will be firing weapons. These at-sea demonstrations will include live IAMD tracking events and a combination of live and IAMD simulated engagements with a fleet exercise and interoperability focus. Planning for At-Sea Demonstrations (ASD) and follow-on at-sea testing will continue into future years and include air & ballistic target procurement.  Future planning in FY19 will include ASD 2020 and ASD 2021.    

(6) Operational Requirements Working Group will continue to provide fleet perspective while also providing operational subject matter expertise and oversight for test and evaluation events. The Operational Concept Document and tactics, techniques, and procedures will be updated for distribution to MTMD Forum nations as well as the North Atlantic Treaty Organization (NATO) through Executive Committee action.
                                                        
                                                         
                                                             14.158
                                                             0
                                                        
                                                         
                                                             14.158
                                                             0
                                                             (1) BMC4I will continue engineering analysis and multi-national interoperability gap assessment for the Target Architecture based on test results and complete development of the Target Architecture based on additional requests for information input from member nations. BMC4I will evaluate any additional Possible Point Solutions and provide recommendations for the implementation in correcting coalition interoperability gaps. BMC4I will update information exchange requirements in preparation for at-sea demonstrations. BMC4I will develop updates to MTMD Coalition Capabilities and Interoperability (CCI), as appropriate.

(2) M&S will continue analysis of Target Architectures and conduct further assessments in support of providing recommendations to improve information exchange requirements identified by BMC4I and the SET. M&S will model future Target Architectures and provide analysis in support of future at-sea demonstrations. The M&S team will continue development of the test bed and add additional computing power to the test environment to provide faster and more powerful analytical capability to the Forum System Engineering Team. The M&S Working Group will continue development of the Mission Models in support of capability development to illustrate operational impact of proposed solutions to complex Integrated Air and Missile Defense (IAMD) problems. 

(3) CDEP will continue to assess interoperability of joint air and land assets in Annual Test Event (ATE) 2020. CDEP will also characterize risks of future at-sea events such as at-sea demo (ASD) 2020 and ASD 2021.  CDEP will work with BMC4I and OR working groups to update the Coalition Capabilities and Interoperability (CCI) gaps document and develop test plans to assess capabilities suitable for land-based testing. CDEP will prepare for and conduct hardware-in-the-loop tests with allied partners, and will provide assessments and recommendations to improve information exchanges required to conduct at-sea demos or to evaluate performance as an effective and efficient alternative to costly at-sea events.  CDEP will continue to align with the stated objectives within the MTMD Forum Capability Roadmap. CDEP will continue to improve a hardware-in-the-loop (HWIL) suite that can supplement live testing and facilitate a robust engineering evaluation of integrated air and missile defense performance for coalition interoperability.

(4) The Open Architecture Working Group (OAWG) will model and develop the component interfaces for the Force Level Functions (FLFs). The Force Data Model will be updated as required. Force Level Open Architecture Technical Standard (FLOATS) interfaces will be exercised within the M&S and CDEP environment via Force Threat Evaluation and Weapons Assignment (FTEWA)  implementations that incorporate FLOATS interfaces.  These exercises will demonstrate various operational methodologies for distributing data within the Force as well as identifying performance parameters for the FLOATS standard. The OAWG will continue to collaborate with BMC4I, OR, CDEP and the System Experts Meeting (SEM) to ensure these interfaces align with the Target and Reference Architectures as well as selected Possible Point Solutions (PPSs) in developing the Force Level Open Architecture Technical Standard (FLOATS). The OAWG will collaborate with the FTEWA Workshops and Subject Matter Experts (SMEs) to ensure the FLF component interfaces align with FTEWA and operational requirements.

(5) TPEX will continue preparations for MTMD participation as part of ongoing at-sea test event continuums. ASD 2020 will execute in Q4 of FY 2020.  Three live-fire Integrated Air and Missile Defense (IAMD) events are planned to be conducted.   These at-sea demonstrations will include live tracking events and a combination of live and simulated engagements with a fleet exercise and interoperability focus. Planning for At-Sea Demonstrations and follow-on at-sea testing will continue into future years and include air & ballistic target procurement.  Future planning in FY20 will include ASD 2021, PD 22, and FS-23 which will be risk reduction for future ASDs.  

(6) Operational Requirements Working Group will continue to provide operator's perspective and recommendations to the engineering and test activity conducted in the other working groups.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funds will be utilized to support conduct of At-Sea Demonstration 2020 (ASD 20) and Exercise Formidable Shield 2021 (FS 21) that are planned for 4th quarter FY 2020 and FY 2021, respectively. These demonstrations will involve simultaneous presentation of targets representing ballistic and cruise missile threats to create scenarios that represent the Integrated Air and Missile Defense (IAMD) threat environment maritime forces now face when deployed. Specifically, these funds will be used to procure sounding rockets that represent the ballistic missile threat, and long lead material items: Oriole solid fuel rocket motors, thrust vane controllers (for guidance accuracy function), and system integration for all up round (AUR) buildup. The sounding rockets will be used during conduct of ASD 20 and the completed AURs are planned to be launched in FS 21. This demonstration enables maritime forces to demonstrate IAMD capability and new concepts for increased mission effectiveness, while enabling assessment of IAMD interoperability with our allies in this complex and challenging mission area. Major elements of these efforts include: ballistic target shipping and buildup, test planning and analysis, and combat system integration within the Tactical Data Link architecture that supports and enables the exercises. At the completion of each ASD event, thorough data analysis will be performed to identify interoperability issues and opportunities for the next event. Additionally, identification of systems integration, technology development and Fleet training needs, along with lessons learned, will be brought forward and implemented prior to the next ASD event. The plan is to execute an underway fleet-led event or demonstration with maritime forces at an average rate of one per year in order to increase our interoperability in the IAMD arena with our International Partners and Allies.
                                                    
                                                
                                            
                                             N/A
                                             Program Reviews and Baseline Assessments
                                        
                                    
                                     
                                         3330
                                         Naval Research Laboratory (NRL) Facilities Modernization
                                         
                                             0.000
                                             18.210
                                             15.438
                                             19.026
                                             19.026
                                             16.351
                                             16.741
                                             16.361
                                             16.681
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program has been established to provide a systematic and planned approach to improve vital in-house science and technology (S&T) laboratory facilities at the Naval Research Laboratory (NRL) which are reaching or have reached critical stages of deterioration.  The program includes restoration and modernization (R&M) initiatives for about 350,000 net square feet, where the average age of the buildings is 67 years old.
                                             
                                                 
                                                     NRL Facilities Modernization
                                                     Critical Science and Technology research cannot be sustained or succeed in deteriorated facilities. World class research can only be accomplished in facilities that are at a minimum "adequate", but preferably "state-of-the-art." Due to their advanced age and deterioration, funds are planned to restore/modernize various laboratory facilities at the Naval Research Laboratory.
                                                     
                                                         
                                                             18.210
                                                             0
                                                             Areas of focus for FY 2018 will be air handling and distribution systems in the center for Bio molecular Sciences, Information Technology Division, Optical Sciences Division, Acoustics Chamber and Electra Laser facilities.  Continue modernization of laboratories to ensure they can meet future technological threats. Conduct specific studies, evaluations, and the special handling of highly critical and sensitive laboratories that are being relocated into refurbished buildings. Continue planning, consolidating and relocating of over 100 laboratories into less than 80 laboratories; careful disassembly of one-of-a-kind facilities and equipment by in-house scientists and experts and contractor support with specialized skills to devise unique plans to disassemble, transport, and reassemble the facilities; and the recalibration and specialized reassembly of the highly specialized equipment (e.g., solid-state electronic devises, lasers, vacuum tubes, electrical connections, reactors, gas sensors and chambers, and chemical connectors and distribution systems).
                                                        
                                                    
                                                     
                                                         
                                                             15.438
                                                             0
                                                             Conduct modernization of laboratories to ensure they can meet future technological threats. Conduct specific studies, evaluations, and the special handling of highly critical and sensitive laboratories that are being relocated into refurbished buildings. Continue planning, consolidating and relocating of over 100 laboratories into less than 80 laboratories; careful disassembly of one-of-a-kind facilities and equipment by in-house scientists and experts and contractor support with specialized skills to devise unique plans to disassemble, transport, and reassemble the facilities; and the recalibration and specialized reassembly of the highly specialized equipment (e.g., solid-state electronic devises, lasers, vacuum tubes, electrical connections, reactors, gas sensors and chambers, and chemical connectors and distribution systems).
                                                        
                                                         
                                                             19.026
                                                             0
                                                        
                                                         
                                                             19.026
                                                             0
                                                             Continue to address planned and emergent studies, evaluations, and modernization projects of laboratory facilities and infrastructure modernization of laboratories to meet future technological threats.  Execute planned Corporate Facility Investment Plan (CFIP) actions which include continuing laboratory consolidation efforts and relocation of highly sensitive, highly specialized equipment into refurbished buildings. Projects planned for FY 2020 include but are not limited to the replacement of existing duct work and control systems for multiple air handlers that support materials science research into the synthesis, processing, characterization, and implementation of advanced materials; the renovation of additional laboratory space to support research of electronic materials including semiconductors, heterostructures, and superconductors as well as materials characterization and properties; and the replacement of 50 year old chilled water lines that service multiple facilities, laboratories, and critical equipment located within these laboratories.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 2020 is planned for additional costs associated with the replacement of critical chilled water lines in multiple facilities across the laboratory.
                                                    
                                                
                                            
                                             None
                                             Restoration and modernization of the laboratory facilities will begin in a phased approach until completion.
                                        
                                    
                                     
                                         3363
                                         PACOM Initiative
                                         
                                             0.000
                                             14.520
                                             13.027
                                             14.587
                                             14.587
                                             14.132
                                             14.030
                                             14.345
                                             14.653
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             China Strategic Initiative (CSI) (LI 0605853N). The CSI became a DoD RDTE program in FY 2014. The CSI program is USPACOM's first Asia Rebalance initiative and provides critical support to operational planning efforts. The CSI program is a command-directed program that provides the Commander, USPACOM and his staff critical support at all levels of planning and decision-making for military operations within the PACOM Area Of Responsibility (AOR). The CSI program provides:  Effects Emulations, PACOM Media Project, Operational Modeling and Simulation and a Critical Factors Analysis Tool.
This funding is for a classified effort.
                                             
                                                 
                                                     PACOM Initiative
                                                     The China Strategic Initiative (CSI) program is the Department of Defense's (DoD's) first Asia Rebalance initiative and provides critical support to strategic and operational policy-making and planning efforts. On behalf of DoD, CDR, USPACOM directs CSI to research and develop highly sophisticated analytic tools to supplement command decision cycles across the Joint Force and the interagency.
                                                     
                                                         
                                                             14.520
                                                             0
                                                             Supported numerous research projects for DoD and the intelligence community that increased understanding of China's grand strategy, economic development strategy and areas of competition with the United States, as well as new developments in China's approach to warfighting; continuous near-real-time authoritative media assessments of USPACOM, USCENTCOM, and USSOUTHCOM operational activities, to include Chinese reaction to senior DoD official statements; and tested (16) strategic and operational-level policy and planning effects in support of multiple Combatant Command, the Office of the Secretary of Defense-Policy, Service Chiefs, the U.S. Trade Representative, and the National Security Council.
                                                        
                                                    
                                                     
                                                         
                                                             13.027
                                                             0
                                                             Continue development and refinement of: analysis of Chinese war theory and planning, critical vulnerabilities assessments and methodology, effects testing, and expansion of China media analysis to all Combatant Commands. Integration with routine policy and planning processes will mature, alongside efforts to consolidate knowledge management of high-output data yields.
                                                        
                                                         
                                                             14.587
                                                             0
                                                        
                                                         
                                                             14.587
                                                             0
                                                             Enhanced development and refinement of: deeper analysis of Chinese war theory and planning, increase in the overall number of critical vulnerabilities assessments and methodology, increase in the number of  effects testing events, and continued expansion of China media analysis to all Combatant Commands. Integration with routine policy and planning
processes will mature, alongside efforts to consolidate knowledge management of high-output data yields.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding will support more advanced, critical research projects that address China Strategic Initiative Derivation knowledge gaps; further enhancement and refinement of the Critical Factors Analysis suite of analytical tools and products; dramatic increase in both the quality and quantity Emulations at the strategic and operational levels as well as expanded development for the modeling and simulation technologies that support those events; increased scope and support for the INDOPACOM Media Project that will expand to cover all Combatant Commands with added line of effort to cover unique analysis of Chinese media censorship.
                                                    
                                                
                                            
                                             Operational Emulation (OE) is meeting or exceeding program milestones, and is pacing ahead of expected developmental timeline. As the OE program continues to mature, it is also expanding as required to meet the overall mandate of supporting extensive studies and analyses for the operational and intelligence contingency planning required by the China Strategic Initiative. In FY 2017, OE conducted a beta intelligence forum and its first "live" intelligence forum, and is on pace to conduct an intelligence forum every two months in FY18. Currently for each two-month cycle, OE conducts an operational forum, intelligence forum, and extensive modeling and simulation using a variety of analytic tools. The first operationally-focused forum was conducted in June 2018, and the program is on track to conduct one every two months for the rest of FY 2018.

OE provides operational planners and intelligence subject matter experts (SMEs) with highly structured and repeatable processes with which to develop, test, and refine concepts. OE now includes separate, but interrelated, operational and intelligence-focused events utilizing highly-qualified SMEs to provide qualitative analysis, and robust modeling and simulation for quantitative analysis. The OE program is maturing through extensive participation by operational planners and intelligence SMEs, and continues to yield significant insights that fundamentally influence the development of operational plans.


Operational Decision Analysis (ODA). Successfully achieve Initial Operating Capability on ODA sub Line of Effort support effort with at least 80% of initial objectives being achieved by 3QTR FY 2018.

ODA provides funding to support continuing requirement for studies and analysis of issues critical to operational and intelligence contingency planning required by the China Strategic Roundtable (whose members include all Combatant Commanders, Service Chiefs, Deputy Secretary of Defense, Policy leadership, the Director of Defense Intelligence Agency, and Director of the National Security Agency). The PE directly support CSIs Strategic Emulation LOE and will provide critical technical inputs and strategic insights that complement the programs OE output database, which is still under development. ODA outputs will significantly enhance Combatant Component Command staffs with their operational and intelligence planning and global synchronization across multiple domains amongst all geographic and functional combatant commands.  

Decision Support Elements to Operational Emulation Modeling and Simulation (DSEOMS). Successfully achieve Initial Operating Capability on this major LOE with at least 80% of initial objectives being met by 3QTR FY 2019.

DSEOMS provides funding to support all four major LOEs for the CSI program and all its sub-LOEs. This effort will provide a comprehensive and campaign-quality decision support toolset to decision makers across the entire CSI enterprise: OSD, Joint Staff, Combatant Commands, Intelligence Community, and the Whole of US Government (Interagency). This PE will create a set of enhanced automated and doctrinal decision- making tools to assist key policy- and strategic leaders on a full spectrum of contingencies related to competitor nations. DSEOMS will provide analytic modeling and simulation tools that take inputs from all major CSI program LOEs; the goal being to present decision- and policy-makers and their planning staffs with a rich dataset of information that is relevant, timely, and substantive for their respective problem sets. The current scope and focus across all LOEs is to support emerging near-term and longer-term planning to both significantly enhance war planning orientation and force posture considerations but also to significantly enhance more informed strategic choices regarding future joint/service capability investments and joint/service operational concepts across all strategic domains.   Ultimately, fully integrated program deliverables will guide a deliberative process for identifying efficiencies in major service platform decisions to ensure they are optimized for the full-spectrum of projected adversary capabilities in the future.
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             43.456
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             43.456
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Congressional Interest Items not included in other Projects.
                                             
                                                 
                                                     Navy Research Lab Infrastructure Upgrades
                                                     
                                                         28.971
                                                         The Naval Research Laboratory continues to address emergent and planned facilities sustainment and modernization projects.  These efforts will ensure the laboratory can conduct a broadly based multidisciplinary program of scientific research and advanced technological development to meet current and future threats to naval forces.  The funding provided in FY 2018 via this Congressional Add allowed the command to accelerate the submission of crucial projects whose delay due to availability of resources would have negatively impacted ongoing and planned research efforts focused on increasing naval warfighting technological advantage over near-peer competitors.  Anticipated awards in FY 2018 include but are not limited to replacement of electrical panels that support materials science and technology research which requires steady state electrical power to operate multi-million dollar additive manufacturing equipment used to develop next generation metallic and ceramic complex structural materials; replacement of transformers that provide power to the Nike Laser Facility used to conduct research in plasma physics and potential directed energy weapons development; and replacement of transformers and switching gear that supports multiple departments responsible for research and engineering related to naval space technology efforts in the areas of component design, mechanical systems development, electronic systems development, control systems development, and design test and processing of materials and systems ensuring reliable and robust use of this critical environment in support of naval operations.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Printed Circuit Board Executive Agent
                                                     
                                                         14.485
                                                         Program Management:
- Leading bi-weekly TAG-UP calls and monthly Charter Leads meeting.
- Conducting Weekly EA PM Meetings.
Trust Assurance:
- The PrCB EA, along with support from SAIC and their Merrillville, IN lab,
continues to investigate a microvia reliability issue. 
- Supporting status and update meetings and telecons with OSD R&E/SE, OSD
L&MR/MPP, DLA, OSD MIBP.
- Continuing EA trusted accreditation process development for printed
circuit board design, fabrication & assembly.  
- Overseeing DOTC Counterfeit Detection Project.
Technology Development:
- Continue to develop processes and product refinement for the newly
acquired and installed Optomec printer and LED imager.
- Ongoing initiatives for DoD Organic supply chain: board design & assembly,
interconnect technology related challenges, and EA outreach for technology
transition purposes to academia and industry.
- Investigating novel materials  and hybrid additive manufacturing
technologies for printable and flexible  electronic interconnect and PCB
assembly.
Supply Chain Risk Management:
- Continuing to review and utilize data and results from the PrCB Industrial
Base survey conducted by the Department of Commerce for incorporation into
the 2017 Technology Roadmap and other initiatives.
- Continued  engagement for a Supply Chain Risk Management project executed
by GTSI.  
- Continued development of PrCB Reliability guidance documents.
- Overseeing DOTC Supply Chain Risk Mgmt. 
- Ongoing work to address military requirement gaps for IPC J-STD-001 by
developing an Aerospace and Defense Addendum as well as a User's Guide. 
- Ongoing work on Standards Development and Coordination of industry
standard membership and participation, including leadership roles on the
IPC-1071 rewrite and a  printed electronics Standard.
- Continued NSWC Crane Printed Circuit Board Mfg Facility Assessment,
including Process review and development and equipment setup & maintenance.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             Congressional Interest Items not included in other Projects.
                                        
                                    
                                
                            
                             
                                 0605856N
                                 Strategic Technical Support
                                 184
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     3.909
                                     4.231
                                     3.742
                                     3.742
                                     3.815
                                     3.906
                                     3.997
                                     4.087
                                     Continuing
                                     Continuing
                                
                                 This program element supports technical studies and analyses as directed by the Director for Submarine Warfare to support major policy and procurement decisions. This program is divided into two elements to support decision making in the areas of submarine and antisubmarine warfare and undersea surveillance.
                                 
                                     
                                         4.313
                                         4.231
                                         4.242
                                         4.242
                                    
                                     
                                         3.909
                                         4.231
                                         3.742
                                         3.742
                                    
                                     
                                         -0.404
                                         0.000
                                         -0.500
                                         -0.500
                                    
                                     
                                         
                                             -0.138
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.500
                                                     -0.500
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.266
                                                
                                            
                                        
                                    
                                     PRJ 0128 -  Increase $16K from FY 2019 to FY 2020 supports the development of a 30-Year Unmanned Undersea Vehicle (UUV) and Core Technology Evolution Plan to support fleet operational planning.

PRJ 1038 - Decrease $500K from FY 2019 to FY 2020 is a result of transition of Action Proponent from Undersea Capability Warfare to Deputy Chief Naval Officer (DCNO) Fleet Readiness and Logistics.  Funds transferred to BA 01, Warfare Tactics (1C4C) properly align environmental compliance support actions related to SURTASS Low Frequency Active (LFA) sonar systems.




Technical: N/A

Schedule: N/A
                                
                                 
                                     
                                         0128
                                         Mgmt/Tech Supt Strategic
                                         
                                             0.000
                                             1.111
                                             1.210
                                             1.226
                                             1.226
                                             1.252
                                             1.278
                                             1.305
                                             1.331
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The project provides analytical support to the Director, Undersea Warfare Division as a basis for major policy, planning and acquisition program decisions.  It supports the development of the Submarine Force strategic vision to guide research and development investment strategy and future planning.  Additionally, this line supports studies in the area of submarine and undersea surveillance missions, force structure, payloads and sensors and force employment.
                                             
                                                 
                                                     MANAGEMENT AND TECHNICAL SUPPORT, STRATEGIC
                                                     
                                                         
                                                             1.111
                                                             0
                                                             - Conducted technical investigations and quantitative assessments that identify needs and establish plans for the development of Undersea Warfare (USW) capabilities and requirements including analysis for the follow-on attack submarine, and Subsea and Seabed Warfare capabilities and USW Research & Development and Science & Technology projects.
- Developed solutions that reflect a broad, integrated view including operational effects, policy considerations, programmatic, business-case factors, strategic implications, and attention to past historical precedents.  These solutions included the development of modeling and simulation to conduct quantitative analysis for problems affecting force structure, force mix, integration of new capabilities, operations modeling and assessment, modeling of Unmanned Undersea Vehicles (UUV) operations and cost estimation.
                                                        
                                                    
                                                     
                                                         
                                                             1.210
                                                             0
                                                             - Conduct analysis to identify and weigh options for addressing problems/challenges and assessing the impact across the strategic and conventional military spectrum with use of modeling and simulation including projects such as Tactical Submarine Evolution Plan, UUV inventory modeling and Integrated Mast and Antenna Plan. 
- Develop supporting strategic guidance in the undersea domain with regard to force structure, capabilities and budgetary decisions with analysis.  Anticipate emerging and future Undersea Warfare (USW) challenges, and lead effective assessment efforts to proactively address those challenges.
                                                        
                                                         
                                                             1.226
                                                             0
                                                        
                                                         
                                                             1.226
                                                             0
                                                             - Conduct analysis to identify and weigh options for addressing problems/challenges and assessing the impact across the strategic and conventional military spectrum.
- Anticipate emerging and future Undersea Warfare (USW) challenges, and lead effective assessment efforts to proactively address those challenges.
-Develop a 30-Year Unmanned Undersea Vehicle (UUV) and Core Technology Evolution Plan to support fleet operational planning.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase $16K from FY 2019 to FY 2020 supports the development of a 30-Year Unmanned Undersea Vehicle (UUV) and Core Technology Evolution Plan to support fleet operational planning.
                                                    
                                                
                                            
                                             N/A
                                             This project supports studies in the area of undersea surveillance missions, sensor system, payloads, force employment, communications, acoustic performance prediction systems, environmental and medical effects of acoustics systems including installations/removals, operational security and future threat analysis. Project success is measured through analytical results and constant interaction with the contractors that enable the Director for Submarine Warfare to make decisions effectively.
                                        
                                    
                                     
                                         1038
                                         Acoustic & Non-Acoustic Analysis Supt
                                         
                                             0.000
                                             2.798
                                             3.021
                                             2.516
                                             2.516
                                             2.563
                                             2.628
                                             2.692
                                             2.756
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides analytical support to the Director, Intelligence, Surveillance, and Reconnaissance (ISR) Division, the Battlespace Awareness Division of Deputy, Chief Naval Operations (DCNO) Information Warfare, and the Integrated Undersea Surveillance System (IUSS) Branch as a basis for major policy, planning, and acquisition program decisions. It supports studies in the area of undersea surveillance missions, sensor system communications, and acoustic performance prediction systems, environmental and medical effects of acoustic systems, operational security, and future threat analysis. Supports synthetic mission lay down simulations for IUSS strategic planning and resource allocation. Supports continued development and documentation of architecture for future undersea surveillance capabilities and systems. Supports studies to determine long-term impact of IUSS active sensors on marine animals and development of Surveillance Towed Array Sensor system (SURTASS) Low Frequency Active (LFA), Compact LFA (CLFA)and the Supplemental Environmental Impact Statement (SEIS).
                                             
                                                 
                                                     ACOUSTIC AND NON-ACOUSTIC ANALYSIS SUPPORT
                                                     
                                                         
                                                             2.798
                                                             0
                                                             -Continued to execute the Surveillance Engineering Measurements Program (SEMP) providing critical analytic insight into engineering and operational performance components of the IUSS shore based and mobile systems.  Working with fixed and mobile surveillance projects; emphasizing the feedback to all stackholders. 
-Continued comprehensive case analyses to establish a basis for understanding what impact, both positive and negative, our legacy tactical sonar systems and new Advanced Surveillance Build (ASB) capability deliveries have on fleet operations.   Operator Workload Reductions (OWR) is a thrust of this effort for the IUSS community. 
-Continued Data Set identification and production as the sole source for real-world data to enable these advanced development initiatives which span Defense Advanced Research Projects Agency (DARPA), Office of Naval Research (ONR), Integrated Warfare Systems (IWS), Space & Naval Warfare Systems Command (SPAWAR), Naval Research Laboratory (NRL), and others to bring critically needed new capabilities and capability improvements to the IUSS community.
-Continued oversight and execution of the IUSS Marine Mammal Monitoring (M3) Program.   
-Continued to provide environmental compliance documentation development, generation, revision, adjudication, and submission of Draft Supplemental Environmental Impact Statements (SEIS) enabling continuing fleet operations of SURTASS Low Frequency Active systems.
-Continued to provide analytic and Subject Matter Expert (SME) support to facilitate Naval Litigation Office (NLO) and Department of Justice (DoJ) efforts in litigation from environmental Non-Government Organizations (NGO) in order to ensure no gap in SURTASS LFA sonar vessel operations.   
-Provided passive acoustic monitoring, which must occur whenever the SURTASS LFA sonar is operational, to support continued fleet Low Frequency Active operations worldwide.
-Continued oversight and data/document management control during the 5-year development of the 2022 Environmental Impact Statements (EIS).
-Develop Draft and Final Scientific Research Plan for field research using SURTASS LFA sonar system in oceanic environment to support development of the 2022 SURTASS LFA sonar new EIS; transition to OPNAV N45 and Fleet as the action proponent. 
-Continued development of the 2022 EIS, which is essentially a full EIS rewrite, no carrying forward of previous conclusions/information/data as has been done with the four supplemental EISs between 2007 and 2017, and which will include the input from the public scoping meetings.
-Provided daily Situation Reports (SITREP) during field research to pertinent Navy personnel; and upon completion provide Hot Wash brief; and within three months of conclusion of the field research, provide Quicklook report and brief.
-With support from the Support Working Group (SWG), initiated the updating of information on the following elements of the new 2022 EIS: 1) non-acoustic alternatives to LFA sonar; 2) effects of LFA sonar on human divers; 3) efficacy of LFA sonar mitigation measures; 4) potential effects of exposure to LFA sonar on marine mammals, sea turtles, and fish; and 5) effects on recreational marine activities, such as diving.
-On direction, planned for public hearings in at least five locations. 
-Provided support for requirements development for the Integrated Undersea Surveillance Systems family of systems provided by fixed, mobile, deployable sensors, integrated common processor, and the advanced surveillance builds.   -Provided support on TAGOS(X)- (Ship Type) in the gate and Joint Capabilities Integration Development System (JCIDS) process, as well as other IUSS systems including deployable sensor.
                                                        
                                                    
                                                     
                                                         
                                                             3.021
                                                             0
                                                             -Continue to execute the Surveillance Engineering Measurements Program (SEMP) providing critical analytic insight into
engineering and operational performance components of the IUSS shore based and mobile systems. Working with fixed
and mobile surveillance projects; emphasizing the feedback to all stackholders.
-Continue comprehensive case analyses to establish a basis for understanding what impact, both positive and negative, our
legacy tactical sonar systems and new Advanced Surveillance Build (ASB) capability deliveries have on fleet operations.
Operator Workload Reductions (OWR) is a thrust of this effort for the IUSS community.
-Continue Data Set identification and production as the sole source for real-world data to enable these advanced
development initiatives which span Defense Advanced Research Projects Agency (DARPA), Office of Naval Research
(ONR), Integrated Warfare Systems (IWS), Space & Naval Warfare Systems Command (SPAWAR), Naval Research
Laboratory (NRL), and others to bring critically needed new capabilities and capability improvements to the IUSS
community.
-Continue to provide environmental compliance documentation development, generation, revision, adjudication, and
submission of Draft Supplemental Environmental Impact Statements (SEIS) enabling continuing fleet operations of
SURTASS Low Frequency Active systems.
-Continue to provide analytic and Subject Matter Expert (SME) support to facilitate Naval Litigation Office (NLO) and
Department of Justice (DoJ) efforts in litigation from environmental NGOs in order to ensure no gap in SURTASS LFA
sonar vessel operations.
-Provide passive acoustic monitoring, which must occur whenever the SURTASS LFA sonar is operational, to support
continued fleet Low Frequency Active operations worldwide.
-Continue oversight and data/document management control during the 5-year development of the 2022 EIS.
-Develop Draft and Final Scientific Research Plan for field research using SURTASS LFA sonar system in oceanic
environment to support development of the 2022 SURTASS LFA sonar new EIS; transition to OPNAV N45 and Fleet as
the action proponent.
-Continue development of the 2022 EIS, which is essentially a full EIS rewrite, no carrying forward of previous
conclusions/information/data as has been done with the four supplemental EISs between 2007 and 2017, and which will
include the input from the public scoping meetings.
-Provide daily SITREPs during field research to pertinent Navy personnel; and upon completion provide Hot Wash brief;
and within three months of conclusion of the field research, provide Quicklook report and brief.
-With support from the SWG, initiate the updating of information on the following elements of the new 2022 EIS: 1) nonacoustic alternatives to LFA sonar; 2) effects of LFA sonar on human divers; 3) efficacy of LFA sonar mitigation measures; 4) potential effects of exposure to LFA sonar on marine mammals, sea turtles, and fish; and 5) effects on recreational marine activities, such as diving.
-On direction, plan for public hearings in at least five locations.
-Close out any remaining actions regarding the oversight and execution of the IUSS Marine Mammal Monitoring (M3) Program prior to the transfer of this work.  Support the transition of action proponent to the Fleet as well as support to transition the LFA workload to the Navy's leading environmental compliance, OPNAV N45.   Plans transition F24 Action Proponent by the end of FY19 to Commander Pacific Fleet and OPNAV N45.  
-Provide support for requirements development for the Integrated Undersea Surveillance Systems family of systems
provided by fixed, mobile, deployable sensors, integrated common processor, and the advanced surveillance builds. -
Provide support on TAGOS(X) in the gate and JCIDS process, as well as other IUSS systems including support to the analysis of alternatives for IUSS deployable family of systems.
- Provide analyses in support for IUSS Future Plan.
                                                        
                                                         
                                                             2.516
                                                             0
                                                        
                                                         
                                                             2.516
                                                             0
                                                             -Continue to execute the Surveillance Engineering Measurements Program (SEMP) providing critical analytic insight
into engineering and operational performance components of the IUSS shore based and mobile systems. Working
to incorporated both fixed and mobile surveillance case studies and support transitions of analysis to program office.
Emphasizing the feedback to all stakeholders.
-Continue comprehensive case analyses to establish a basis for understanding what impact, both positive and negative, our
legacy tactical sonar systems and new Advanced Surveillance Build (ASB) capability deliveries have on fleet operations.
Operator Workload Reductions (OWR) is a thrust of this effort for the IUSS community.
-Continue Data Set identification and production as the sole source for real-world data to enable these advanced
development initiatives which span Defense Advanced Research Projects Agency (DARPA), Office of Naval Research
(ONR), Integrated Warfare Systems (IWS), Space & Naval Warfare Systems Command (SPAWAR), Naval Research
Laboratory (NRL), and others to bring critically needed new capabilities and capability improvements to the IUSS
community.
-Provide support for requirements development for the Integrated Undersea Surveillance Systems family of systems
provided by fixed, mobile, deployable sensors, integrated common processor, and the advanced surveillance builds. -
Provide support on TAGOS(X) in the gate and JCIDS process, as well as other IUSS systems including IUSS Deployable family of systems.

-Provide analyses in support of IUSS Future Plan.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease $500K/yr from FY 2019 to FY 2020 is a result of transition of Action Proponent from OPNAV Undersea Capability Warfare to Deputy Chief Naval Officer (DCNO) Fleet Readiness and Logistics.
                                                    
                                                
                                            
                                             N/A
                                             This project supports studies in the area of undersea surveillance missions, sensor systems, and acoustic performance prediction systems, environmental and medical effects of acoustic systems, and future threat analysis. In addition, it provides research and reports necessary to support SURTASS LFA and Compact Low Frequency Active (CLFA) sonar compliance
with Federal, State and Local environmental laws required for continued SURTASS LFA and CLFA operations, analysis of undersea technology for application to future undersea surveillance capabilities, and assessment of current and future IUSS warfare areas and potential allied Navy contributions. To this end, research is conducted by prominent educational
and research institutions recognized for their expertise in the area, and by marine mammal biologists with extensive background in specific areas of underwater acoustics. This approach is deemed the most cost effective and efficient course of action for the Navy.
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                                 RDT&E Management Support
                                 
                                     0.000
                                     1.104
                                     1.072
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     2.176
                                
                                 This program element (PE) covers Office of Naval Research (ONR) corporate expenses including salaries, Information Technology (IT), Financial Improvement Plan (FIP) efforts and some of the day-to-day logistical costs.  The vast majority of these items represent fixed costs associated with Scientists and Engineers supporting the Navy's Science and Technology (S&T) Programs.
                                 
                                     
                                         1.104
                                         1.072
                                         1.082
                                         1.082
                                    
                                     
                                         1.104
                                         1.072
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         0.000
                                         -1.082
                                         -1.082
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.082
                                                     -1.082
                                                
                                            
                                        
                                    
                                     The funding decrease from FY 2019 to FY 2020 reflects the transfer of Financial Improvement and Audit Readiness (FIAR) Civilian Salary (1 Full Time Equivalent (FTE)) to Program Element (PE) 0605898N Management of Headquarters Activity to better align with other existing Civilian Salary FIAR positions. Next Generation Enterprise Networks (NGEN) corporate requirements were also transferred to PE 0605853N Management, Technical and International Support, Project 3017 Enterprise Information Systems.

Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0135
                                         ONR Science & Technology Mgmt
                                         
                                             0.000
                                             1.104
                                             1.072
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             2.176
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project supports ONR leadership, management and direction for the Naval S&T program. This project funds ONR HQ Non-Management Headquarters Activities (Non-MHA) salaries, communications, and other fixed costs.  In FY16 and out, the Mid-Range Financial Improvement Plan effort will be transferred into this project from PE 0605853N Project 3025 to support ONR's goal of attaining a clean and auditable financial statement. ONR sponsors scientific advances, which lead to Future Naval Capabilities (FNCs), supporting the Fleet's ability to operate from a position of technological superiority. Functions performed include (1) scientific and technical direction of the nationwide 6.1 basic research program with colleges, universities, non-profit organizations and Naval Laboratories and Warfare Centers; (2) scientific and technical direction of the 6.2 applied research program through the Naval R&D laboratories and Warfare Centers and industry; (3) scientific and technical direction of the Naval 6.3 advanced technology development program through the Navy's R&D laboratories, Warfare Centers and industry; (4) management, resource formulation, program assessment, and contract negotiation/administration of the Navy basic research, applied research and advanced technology development program; and (5) coordination of the Navy's Technology Base program within the context of total DoD/Government (e.g., National Science Foundation, National Academy of Sciences) R&D initiatives in order to maximize scientific advances. This project also supports ONR Non-MHA management and direction for the following Navy-wide programs:  Small Business Innovation Research, Naval Research Advisory Committee, Navy Patent Program, Historically Black Colleges and Universities/Minority Institutions Program, Navy Manufacturing Technology Program and the Ballistic Missile Submarine Nuclear (SSBN) Security Technology Program. 

Additionally, this project funds ONR field salaries, communications, and other fixed costs.  Functions performed support ONR's Navy-wide responsibilities in the negotiation and establishment of indirect cost rates for DoD-assigned universities and performance of contract administration for all DoD contracts/grants at all colleges and universities.
                                             
                                                 
                                                     S&T MANAGEMENT SUPPORT
                                                     Provides for the salary associated with 1 Financial Improvement and Audit Readiness (FIAR) Full Time Equivalent (FTE) assigned to ONR Headquarters to support Financial Improvement Plan (FIP) efforts. Funding also supports information technology costs associated with the operations of the Next Generation Enterprise Networks (NGEN) efforts.
                                                     
                                                         
                                                             1.104
                                                             0
                                                             This PE project funds NGEN Corporate requirements and FIAR Civilian Salary (1 FTE)
                                                        
                                                    
                                                     
                                                         
                                                             1.072
                                                             0
                                                             This PE project funds NGEN Corporate requirements and FIAR Civilian Salary (1 FTE)
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 reflects the transfer of Financial Improvement and Audit Readiness (FIAR) Civilian Salary (1 Full Time Equivalent (FTE)) to Program Element (PE) 0605898N Management of Headquarters Activity to better align with other existing Civilian Salary FIAR positions. Next Generation Enterprise Networks (NGEN) corporate requirements were also transferred to PE 0605853N Management, Technical and International Support, Project 3017 Enterprise Information Systems.
                                                    
                                                
                                            
                                             N/A
                                             This PE funds operating costs for ONR's mission.  Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations and planned expenditures vs. actual expenditures.
                                        
                                    
                                
                            
                             
                                 0605863N
                                 RDT&E Ship & Aircraft Support
                                 186
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     105.019
                                     97.471
                                     93.872
                                     93.872
                                     104.982
                                     101.888
                                     101.298
                                     107.357
                                     Continuing
                                     Continuing
                                
                                 This continuing program provides support for ships and aircraft required to accommodate Research, Development, Test and Evaluation (RDT&E) of new systems. The RDT&E ship and aircraft inventory is required to adequately test new and improved weapon systems, stay current with threats, and increase warfighting capability of the fleet. The program provides integrated logistics support for aircraft at selected field activities; provides depot-level rework of aircraft, engines, and components for the Navy inventory of RDT&E aircraft; and provides support for ships and aircraft bailed to contractors for Navy RDT&E projects. Costs covered under this element include aircrew training and proficiency, fuel, supplies, equipment, repair, Aviation Depot Level Repairables, overhaul of ships and aircraft, as well as organizational, intermediate, and depot maintenance of ships and aircraft in the Navy RDT&E inventory.


JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                 
                                     
                                         105.666
                                         97.471
                                         100.567
                                         100.567
                                    
                                     
                                         105.019
                                         97.471
                                         93.872
                                         93.872
                                    
                                     
                                         -0.647
                                         0.000
                                         -6.695
                                         -6.695
                                    
                                     
                                         
                                             -0.001
                                             0.000
                                        
                                         
                                             -0.646
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -6.711
                                                     -6.711
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.016
                                                     0.016
                                                
                                            
                                        
                                    
                                     Project 2924: The 2017 Board of Inspection and Survey (INSURV) report identified numerous material issues that has resulted in an increase in the required labor and consumable parts to accomplish routine preventive maintenance to prevent recurrence of identified deficiencies and material degradation of ship Hull, Mechanical and Electrical (HM&E) Systems.  FY 2020 funding increase of $1.33M from PB 2019 to PB 2020 is to support the accomplishment of this routine maintenance.  Without the increase in funding, the Self Defense Test Ship risks being placed in Do Not Operate status, which will negatively impact the Navy's ability to conduct realistic live fire testing in support of CVN 78, Littoral Combat Ship and LSD 52 Class Amphibious Ship Self Defense Systems. 

Project 3206 - $1.2M FY 2020 TOA decrease from PB 2019 to PB 2020 is due to Underexecution Issue of $1.0M and realignment of $200k from PU 3206 to PU 3238 Threat Engineering. 

Project 0569: The funding decrease of approximately $7.0 million reflects a reduction in planned depot events for NAVAIR RDT&E aircraft - primarily driven by DON decisions to retire legacy FA-18 aircraft, and the grounding of NAVAIR C-130's due to propeller issues, resulting in delay of those depot inductions.

Project 3238: Project was established to support the Acquisition Threat Evaluation Projects (ATEP). Funding was realigned within the PE from project 3206 T&E Enterprise. 

The FY 2020 request was reduced by $2.5 million to reflect the availability of prior year execution balances.

Schedule: Not applicable.
                                
                                 
                                     
                                         0568
                                         RDT&E Acft Flt Hours
                                         
                                             0.000
                                             33.655
                                             34.026
                                             33.543
                                             33.543
                                             37.705
                                             34.651
                                             33.480
                                             38.183
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Research, Development, Test and Evaluation (RDT&E) Aircraft Flight Hours.  This non-acquisition project supports direct flight hour costs, including organizational and intermediate level maintenance, as well as associated consumables, including petroleum, oil, and lubricants.  These flight hours are used for post-maintenance test flights, aircrew training, and the accomplishment of pilot proficiency requirements (approximately three hours per pilot per month), in support of Research and Development programs at four Naval Air Systems Command/Naval Surface Warfare Center/Office of Naval Research flight activities.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                             
                                                 
                                                     RDT&E Acft Flt Hours
                                                     
                                                         
                                                             33.655
                                                             0
                                                             Continue to provide planned organizational and intermediate-level maintenance, supply and petroleum, oil and lubricants in support of RDT&E aircraft operations.
                                                        
                                                    
                                                     
                                                         
                                                             34.026
                                                             0
                                                             Continue to provide planned organizational and intermediate-level maintenance, supply and petroleum, oil and lubricants in support of RDT&E aircraft operations.
                                                        
                                                         
                                                             33.543
                                                             0
                                                        
                                                         
                                                             33.543
                                                             0
                                                             Continue to provide planned organizational and intermediate-level maintenance, supply and petroleum, oil and lubricants in support of RDT&E aircraft operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease reflects a reduction of funded Test and Evaluation pilot proficiency requirements.
                                                    
                                                
                                            
                                             Not Applicable
                                             This Research, Development, Test and Evaluation (RDT&E) Aircraft program supports approximately three hours per pilot per month of post-maintenance test flights, aircrew training and the accomplishment of pilot proficiency requirements.
                                        
                                    
                                     
                                         0569
                                         RDT&E Acft Supt
                                         
                                             0.000
                                             34.134
                                             40.206
                                             33.232
                                             33.232
                                             39.147
                                             39.727
                                             40.313
                                             41.119
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $.834 million to account for the availability of prior year execution balances.
                                             Research, Development, Test and Evaluation (RDT&E) Aircraft Support. This continuing project funds costs associated with RDT&E fixed and rotary wing aircraft which accommodate test and evaluation of aircraft/weapon systems. Testing aboard these platforms reduces the number of fleet units required to support RDT&E efforts.  Included in these costs are Aviation Depot-Level Repairables (AVDLR), which are spare and replacement aircraft parts and components to support overhead maintenance related flight operations, aircrew training, and proficiency flight hours. This project also funds airframe Standard Depot Level Maintenance (SDLM), the Integrated Maintenance Concept (IMC) and Phased Depot Maintenance (PDM), in-service repairs, emergency repairs, and engine repairs, as well as aircraft material condition and field inspections. Additionally, it funds Aircraft Structure Periodic Adjustments (ASPA), Individual Material Readiness List (IMRL) tools and support equipment, Aviation Climate Assessment Survey System (ACASS) and other systems for application to and compatibility with RDT&E requirements.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.
                                             
                                                 
                                                     Aircraft/Engine Maintenance and AVDLR/IMRL Support
                                                     
                                                         
                                                             33.534
                                                             0
                                                             Continue planned transition from ASPA/SDLM to the IMC/PDM program for depot maintenance requirements, while sustaining the following programs:  AVDLR/IMRL, engine repairs, support of aircraft in the RDT&E inventory. Continue operation and implementation of maintenance and material management programs at Naval Air Warfare Center activities.
                                                        
                                                    
                                                     
                                                         
                                                             39.606
                                                             0
                                                             Continue planned transition from ASPA/SDLM to the IMC/PDM program for depot maintenance requirements, while sustaining the following programs:  AVDLR/IMRL, engine repairs, support of aircraft in the RDT&E inventory. Continue operation and implementation of maintenance and material management programs at Naval Air Warfare Center activities.
                                                        
                                                         
                                                             32.632
                                                             0
                                                        
                                                         
                                                             32.632
                                                             0
                                                             Continue to provide funding to in support of RDT&E depot maintenance requirements, while funding the following sustainment costs: AVDLR/IMRL in support of Pilot Readiness, engine repairs, support of aircraft in the RDT&E inventory.  Continue operation and implementation of maintenance and material management programs at Naval Air Warfare Center activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease reflects a reduction in planned depot events for NAVAIR RDT&E aircraft - primarily driven by DON decisions to retire legacy FA-18 aircraft, and the grounding of NAVAIR C-130's due to propeller issues, resulting in delay of those depot inductions.
                                                    
                                                
                                                 
                                                     In-Service Repairs
                                                     
                                                         
                                                             0.600
                                                             0
                                                             Continue to provide planned In-Service Repair funds for emergent repair requirements to aircraft performing mission critical test and evaluation projects.
                                                        
                                                    
                                                     
                                                         
                                                             0.600
                                                             0
                                                             Continue to provide planned In-Service Repair funds for emergent repair requirements to aircraft performing mission critical test and evaluation projects.
                                                        
                                                         
                                                             0.600
                                                             0
                                                        
                                                         
                                                             0.600
                                                             0
                                                             Continue to provide planned In-Service Repair funds for emergent repair requirements to aircraft performing mission critical test and evaluation projects.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             The RDT&E Aircraft Support program goal is to provide the required funds to meet NAVAIR Aircraft Controlling Custodian aircraft sustainment requirements.  These sustainment costs include providing annual support for required Planned Depot Maintenance events, In-service Repairs (P&E, Repairs, Mods), Depot Engine Inductions, IMRL Repairs, along with the funding of management oversight of the aircraft and the AVDLR costs associated with pilot readiness requirements.
                                        
                                    
                                     
                                         2924
                                         SDTS
                                         
                                             0.000
                                             11.365
                                             10.524
                                             13.386
                                             13.386
                                             12.607
                                             12.400
                                             12.409
                                             12.657
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides for the Hull Mechanical and Electrical (HM&E) and remote control system maintenance aboard the Self-Defense Test Ship (SDTS) in support of the Navy RDT&E of ship self-defense systems. Testing aboard this ship provides the capability to safely test self-defense weapon systems within their minimum range and reduces the number of fleet units required to support RDT&E efforts. 

Funds are used to purchase expendable supplies, routine equipment maintenance, and repairs and supporting services.
                                             
                                                 
                                                     SDTS
                                                     
                                                         
                                                             11.365
                                                             0
                                                             NSWC PHD continued to conduct management, operation, maintenance and repair/upgrade of ship HM&E critical items to ensure ongoing safe operation, and performance of the SDTS. Maintained, operated, configured and upgraded the Test Ship Remote Control System (TSRCS) and associated infrastructure in support of Test & Evaluation (T&E) requirements onboard SDTS to support the Air Warfare Ship Self Defense (AW SSD) Enterprise TEMP efforts as well as Navy development test programs. Continuing development of work package for SDTS dry dock, currently scheduled for FY21.
                                                        
                                                    
                                                     
                                                         
                                                             10.524
                                                             0
                                                             NSWC PHD continues to conduct management, operation, maintenance and repair/upgrade of ship HM&E critical items
to ensure ongoing safe operation, and performance of the SDTS. Maintain, operate, configure and upgrade the TSRCS and
associated infrastructure in support of T&E requirements onboard SDTS to support the AW SSD Enterprise TEMP efforts
as well as Navy development test programs.
                                                        
                                                         
                                                             13.386
                                                             0
                                                        
                                                         
                                                             13.386
                                                             0
                                                             NSWC PHD continues to conduct management, operation, maintenance and repair/upgrade of ship HM&E critical items
to ensure ongoing safe operation, and performance of the SDTS. Maintain, operate, configure and upgrade the TSRCS and
associated infrastructure in support of T&E requirements onboard SDTS to support the AW SSD Enterprise TEMP efforts
as well as Navy development test programs. Continue efforts to address issues identified by the INSURV report. Continue to improve the routine maintenance and repair efforts onboard SDTS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The 2017 Board of Inspection and Survey (INSURV) report identified numerous material issues that has resulted in an increase in the required labor and consumable parts to accomplish routine preventive maintenance to prevent recurrence of identified deficiencies and material degradation of ship Hull, Mechanical and Electrical (HM&E) Systems.  Funding increase of $2,862K supports accomplishment of this routine maintenance.  Without the increase in funding, the Self Defense Test Ship risks being placed in Do Not Operate status, which will negatively impact the Navy's ability to conduct realistic live fire testing in support of CVN 78, Littoral Combat Ship and LSD 52 Class Amphibious Ship self defense systems.
                                                    
                                                
                                            
                                             This line of accounting is for recurring HM&E and ship maintenance.
                                             1. Ability to successfully remain safe and operationally available to support testing and evaluation of systems while in an unmanned, remotely controlled mode.  
2. Successful development of applicable operation and maintenance documentation and reporting of installations.
3. Successful and timely delivery of funding status, schedule and technical delays and other issues.
                                        
                                    
                                     
                                         3206
                                         T&E Enterprise
                                         
                                             0.000
                                             25.865
                                             12.715
                                             13.511
                                             13.511
                                             15.323
                                             14.910
                                             14.896
                                             15.198
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The T&E Enterprise consolidates all Air Warfare (AW) Ship Self Defense (SSD) at-sea testing across multiple class ships, beginning with LHD 8, LSD 52, LHA 6, DDG 1000, CVN 78, and Littoral Combat Ship (LCS). This consolidated AW SSD test and evaluation approach meets the Probability of Raid Annihilation (PRA) (PRA is defined as a required surface ship defense against Anti-Ship Cruise Missiles), Self Defense Test Ship (SDTS) testing requirements as outlined in Air Warfare Ship Self Defense Enterprise TEMP 1714, and lead/operational ship testing requirements for Extended Sea Sparrow Missile (ESSM) TEMP 1471, Rolling Airframe Missile (RAM) Blk 2 TEMP 286-2, DDG 1000 TEMP 1560, CVN 78 TEMP 1610, Cooperative Engagement Capability (CEC) TEMP 1415, SSDS TEMP 1400, LHA 6 TEMP 1697, AN/SPQ-9B TEMP 1463, Surface Electronic Warfare Improvement Program (SEWIP) TEMP 1658 (Block 1A), and LCS TEMP 1695.

Enterprise Cost elements:

a) SDTS Summary includes installation, check-out and stage testing of the major combat systems elements on the SDTS.

b) SDTS Test includes tracking and firing exercises versus single and dual, subsonic and supersonic Anti-Ship Cruise Missile (ASCM) threat surrogates for ship classes in the Enterprise TEMP from the SDTS including:  LSD 52, DDG 1000, LCS and CVN 78.

c) Lead Ship Test includes tracking and firing exercises versus single and dual, subsonic and supersonic ASCM threat surrogates for ship classes in the Enterprise TEMP from the Lead Ship including:  LSD 50, LCS and CVN 78.

d) Testbed includes all modeling and simulation (M&S) costs required to create OT-quality digital representations of shipboard combat system performance including infrastructure, distributed secure network, common environmental services for Developmental Test (DT) and Operational Test (OT).

e) Enterprise Testing and Planning includes the contractor and government costs to administer the Enterprise, collect and distribute data from live events, maintain Information Assurance (IA) certifications, and financial management.

f) Maintenance of Combat System (CS) includes the costs for the routine preventive maintenance and repairs of the Combat Systems elements on the SDTS.

The T&E Enterprise merges common ship, element, and system requirements into the least number of test events while leveraging planned Combat System Ship Qualification Trials (CSSQTs) to accomplish Developmental Testing (DT) and Operational Testing (OT) requirements. All tests on the SDTS require the sharing of infrastructure, missile range allocations, execution time and underway time to eliminate duplicative testing.  T&E Enterprise preserves end-to-end mission Operational Testing in a realistic operational environment, capitalizing on Probability of Raid Annihilation Modeling and Simulation (M&S) data validated with results of that Operational Testing, and ensuring a consistent approach across ship classes. Applicability of all test events is beneficial across multiple ship classes with the same variation under test.
                                             
                                                 
                                                     T&E Enterprise
                                                     
                                                         
                                                             25.865
                                                             0
                                                             Completed final OT PRA Assessment runs for score of the LHA 6 configuration (ET-15).

Completed pier side industrial availability to conduct Installation and Checkout (INCO) of DDG1000 equipment to include Multi-Function Radar (MFR), and INCO CVN 78 configurations on the SDTS.

Conducted SDTS testing in the DDG 1000, LCS 16 and  LSD 52 configurations.

Conducted PRA Testbed Developmental Test (DT) of the LCS 12 and CVN 78 configurations.

The Enterprise continued routine maintenance, IA/Cybersecurity Certification and Accreditation on combat systems elements and the remote control system on the SDTS.

Continued to facilitate the integration of systems into the PEO IWS M&S framework.

Continued Aircraft services support for CVN 78 Sea-Based Developmental Testing (SBDT).
                                                        
                                                    
                                                     
                                                         
                                                             12.715
                                                             0
                                                             Continue to conduct test planning in support of CVN 78, LSD 52, LCS and DDG 1000.

The Enterprise will continue routine maintenance, IA/Cybersecurity Certification and Accreditation on combat systems elements and the remote control system on the SDTS.

Continue to facilitate the integration of systems into the PEO IWS M&S framework.
                                                        
                                                         
                                                             13.511
                                                             0
                                                        
                                                         
                                                             13.511
                                                             0
                                                             Continue to conduct test planning in support of CVN 78, LSD 52, LCS and DDG 1000.

The Enterprise will continue routine maintenance, IA/Cybersecurity Certification and Accreditation on combat systems elements and the remote control system on the SDTS.

Continue to facilitate the integration of systems into the PEO IWS M&S framework.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase from FY19 to FY20 supports continued test planning for CVN 78, LSD 52, LCS and DDG 1000. The Enterprise will continue routine maintenance, IA/Cybersecurity Certification and Accreditation on combat systems elements and the remote control system on the SDTS. Continue to facilitate the integration of systems into the PEO IWS M&S framework. 

Funding in the amount of $200K was realigned within this program element to a new project - 3238 Threat Engineering.
                                                    
                                                
                                            
                                             Successfully complete required documentation and reporting for Enterprise installations and required check out and testing of installations. Successfully complete all Enterprise Operational Test Readiness Reviews (OTRR). Successfully complete required Enterprise developmental testing and operational testing, with 0 casualty delays. Successfully collect related test result data and distribute accordingly.
                                        
                                    
                                     
                                         3238
                                         Threat Engineering
                                         
                                             0.000
                                             0.000
                                             0.000
                                             0.200
                                             0.200
                                             0.200
                                             0.200
                                             0.200
                                             0.200
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Threat Engineering produces Acquisition Threat Evaluation Products (ATEPs) that are inputs to System of System requirements across Program Executive Office (PEO) Integrated Warfare Systems (IWS) platforms, elements, and DoD systems to deliver scalable fleet level performance capability. This program also produces critical, valid T&E assets that satisfy Commander Operational Test & Evaluation Force (COTF) and Director of Operational Test and Evaluation  (DOT&E) requirements as these same tools will be used to support and supplement test and evaluation and training against the assessed threats in both testbed and at-sea configurations, ensuring consistency between the development and T&E acquisition phases.  

ATEP is the surface navy cost effective, affordable, single, common threat modeling architecture that supports its Major Defense Acquisition Program (MDAP), (and other subordinate programs) RDT&E activities throughout the acquisition life cycle and extending through operations and sustainment. ATEP satisfies Life Cycle Mission Planning (LCMP) requirements by providing the threat modeling architecture needs to support systems engineering trade-off analysis, T&E (DT and OT) and operations and sustainment (OA) through testbed evaluation activities.  ATEP is a critical component in ensuring requirements are achievable, affordable and testable.

ATEP provides the required threat models to ensure fleet operational readiness against the threat. Specifically, ATEP Satisfies Operational Test (OT) and Operational Assessment (OA) requirements including COMOPTEVFOR requirement (COMOPTEVFOR Memo, 3960, SER 00/244 of 29 April 2016).  This requirement specifies ATEP is necessary to provide the surface navy validated Anti-Ship Cruise Missile (ASCM) threat models for use in the M&S infrastructure supporting OT&E.  Moreover, ATEP satisfies COMOPTEVFOR requirement that threat models must be at a fidelity commensurate with the blue-force system representations and contain intel-derived lethality/vulnerability data, physics-based six degrees-of-freedom models, reactive seekers and guidance, and other engineering data.  ATEP is necessary to evaluate mandatory Key Performance Parameters including operational effectiveness, and suitability to include a systems lethality and survivability, and achieving its performance requirements within operation and sustainment costs.

ATEP provides the threat models necessary to ensure the surface navy 1.) Avoids Technological Surprise and 2.) Eliminates Point Solutions. ATEP satisfies necessary Threat model requirements to conduct warfare systems analysis of alternatives including gaps analysis, and threat systems mission and performance analysis and effectiveness studies supporting both material and non-material solutions while supporting the development of Intelligence Community Tasking Threat. 

With Threat Engineering efforts and development of ATEPs the Navy and PEO IWS will produce substantiated risk and cost based Fleet Level Engineering decisions producing predictable and timely fleet capability against stressing threats. Scalable warfighting performance will be evaluated against the appropriate threat environment, using sufficient, verified and validated models applied to produce Fleet Level Engineering requirements and gaps analysis. 

Without Threat Engineering efforts and ATEPs the Navy and the PEO will incur unsubstantiated risk and cost in developing capability for the fleet. Scalable warfighting performance will not be evaluated against the threat environment, sufficient models will not be developed or applied to produce Fleet Level Engineering requirements and gaps analysis.
                                             
                                                 
                                                     Threat Engineering
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.200
                                                             0
                                                        
                                                         
                                                             0.200
                                                             0
                                                             -Acquisition Threat Evaluation Projects (ATEP) Products Support and Sustainment, which includes support of the ATEP products, as well as tracking and troubleshooting issues.  This could result in the production of an upgraded version and/or a development plan with an updated systems requirements document (dependent upon the magnitude of the changes).  
-Threat Requirements Development, which includes identifying additional requirements from the program offices and other users to determine what work needs to be accomplished to satisfy those requirements and to develop the appropriate planning to address the requirements based on prioritization from the PEO program offices that will result in the development plan and updated system requirements document.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase reflects the realignment of funding to support the threat engineering efforts from project 3206 T & E Enterprise, within this program element.
                                                    
                                                
                                            
                                             New start program required integration into an existing applicable PE to consolidate and bring to bear scalable fleet level warfighting capability to the fleet and is not accounted for within this exhibit.
                                             Successfully complete Verification & Validation testing of ATEP Products against Validated intelligence and ensure Acceptance of Delivery of ATEP products by community of users and stakeholders. Successfully complete all program acquisition milestones (System Requirements Review (SRR), Preliminary Design Review (PDR), Critical Design Review (CDR), Test Readiness Review (TRR), and Acceptance and Delivery Review (ADR)).
                                        
                                    
                                
                            
                             
                                 0605864N
                                 Test & Evaluation Support
                                 187
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     369.056
                                     373.834
                                     394.020
                                     394.020
                                     400.395
                                     402.683
                                     409.693
                                     418.101
                                     Continuing
                                     Continuing
                                
                                 JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under RESEARCH, DEVELOPMENT, TEST and EVALUATION MANAGEMENT SUPPORT because it supports efforts directed toward sustaining or modernizing installations or operations required for general research, development, test and evaluation.

This program provides institutional maintenance and operations support for: the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center, Andros Island, Bahamas; the Environmental Compliance Program; Naval Air Warfare Center Weapons Division, Point Mugu and China Lake, CA; Naval Air Warfare Center Aircraft Division, Patuxent River, MD; Test and Evaluation related capabilities at the Pacific Missile Range Facility, Barking Sands, HI; Maintenance and Repair at Naval Air Warfare Center Weapons Division, Naval Air Warfare Center Aircraft Division, and Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center; and the Naval Undersea Warfare Center Keyport Nanoose and Dabob Bay Ranges. The program also provides marine vessels overhauls and preventative maintenance in support of the 23 Major Range and Test Facility Base marine vessels located at Naval Air Warfare Center Weapons Division, Point Mugu, CA, Pacific Missile Range Facility, Honolulu, HI, Naval Undersea Warfare Center Keyport Nanoose and Dabob Bay Ranges, Keyport, WA, Naval Air Warfare Center Aircraft Division, Patuxent River, MD, and Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.  The Test and Evaluation activities make up the Navy portion of the Department of Defense's Major Range and Test Facility Base. These activities are chartered to perform Test and Evaluation for the development and acquisition of technology advanced weapons systems. Core Test and Evaluation capabilities and capacity are operated to obtain weapons system performance documentation for acquisition program milestone decisions to provide operational forces with effective weapons systems. This program provides Navy Acquisition Program Managers required test capabilities; lowers cost of Test and Evaluation; removes cost and scheduling impact of providing their own Test and Evaluation resources; and retains the physical airspace, land space and sea space needed to conduct testing.
                                 
                                     
                                         373.667
                                         373.834
                                         395.811
                                         395.811
                                    
                                     
                                         369.056
                                         373.834
                                         394.020
                                         394.020
                                    
                                     
                                         -4.611
                                         0.000
                                         -1.791
                                         -1.791
                                    
                                     
                                         
                                             -1.121
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.765
                                                     -1.765
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.026
                                                     -0.026
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -3.490
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         0541
                                         AUTEC
                                         
                                             0.000
                                             60.636
                                             53.196
                                             54.507
                                             54.507
                                             55.358
                                             56.343
                                             57.479
                                             58.628
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Cyberspace Activities funding realigned to PU2958 to create cyber pure budget line and projects in order to ensure maximum visibility and enhanced oversight.
                                             As a detachment of Naval Undersea Warfare Center, Division Newport, the mission of the Atlantic Undersea Test and Evaluation Center is to provide the US Navy an underwater range facility for full-spectrum test and evaluation of Undersea Warfare systems and for Fleet training and readiness assessment.  The Atlantic Undersea Test and Evaluation Center  Program Office is headquartered at Newport, RI.  Atlantic Undersea Test and Evaluation Center's administrative offices are located at West Palm Beach, Florida.  Test facilities are located at Andros Island, Sites 1 through 4, and the Berry Islands in the Bahamas.  Atlantic Undersea Test and Evaluation Center aircraft make scheduled daily flights between West Palm Beach and Andros Town Airport.  

Atlantic Undersea Test and Evaluation Center manages and, under service contract, maintains and operates a 500 square nautical miles deep-water and a 100 square nautical miles shallow-water range; air-target tracking capabilities; sonobuoy simulation systems; electronic warfare threat simulation systems; rotary wing aircraft; aircraft ground support facilities; acoustic targets; torpedo retrieval and flushing capabilities; open-ocean range craft; marine support facilities; and data processing and analysis capabilities.  

Major test facilities on Andros Island are located at Site 1.  The Command Control Building houses the range tracking displays and replay centers, the computer center, operations support functions, communications center, and the central timing system. The Range Support Facility houses a torpedo post-run workshop, Mark 46 /Mark 50 lightweight torpedo Intermediate Maintenance Activity, a Mark 30 undersea target Intermediate Maintenance Activity, a Mark 48 heavyweight torpedo Research and Development Turnaround facility and related technical facilities. The complex includes electrical and physical calibration labs, a complete electronics maintenance shop, a dive locker, a precision machine shop, and logistics support areas.

Atlantic Undersea Test and Evaluation Center has a 285-foot concrete pier with a controlling depth of 17 feet (5.2 meters) at mean low tide. An adjacent wharf is approximately 240 feet in length (72 meters) with a controlling depth of 15 feet at mean low tide.  Power is available at both locations.  Facilities at the pier/marine area include fully equipped machine /fabrication and marine overhaul shops.  Also at Site 1, six Range User Buildings are maintained  for assembling test equipment and equipment check-out during test mobilization or dockside periods. These staging areas are equipped with a variety of power sources, gantry cranes, compressed air and security features. A fully equipped range user hanger for ground maintenance and storage of helicopters is located at the Atlantic Undersea Test and Evaluation Center helicopter airstrip.  Sites 2, 3, and 4 are small instrumented areas located south of Site 1 used to extend tracking of sonobuoys, communications, and air target track.
                                             
                                                 
                                                     Atlantic Undersea Test and Eval Ctr Facility
                                                     Atlantic Undersea Test and Evaluation Center is a Test and Evaluation facility for collecting selected underwater, surface and air tracking data on test participants.  This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility capabilities at Atlantic Undersea Test and Evaluation Center in accordance with Department of Defense Directive 3200.11.
                                                     
                                                         
                                                             48.880
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources, instrumentation systems and marine craft required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.  Increase funding to resolve policy compliance issues resulting from a Naval Sea Systems Command Inspector General/Newport Office of Counsel and Contracting review.
                                                        
                                                    
                                                     
                                                         
                                                             41.440
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources, instrumentation systems and marine craft required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.  Continue to support resolution of policy compliance issues resulting from a Naval Sea Systems Command Inspector General/Newport Office of Counsel and Contracting review.
                                                        
                                                         
                                                             42.751
                                                             0
                                                        
                                                         
                                                             42.751
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources, instrumentation systems and marine craft required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.  Continue to support resolution of policy compliance issues resulting from a Naval Sea Systems Command Inspector General/Newport Office of Counsel and Contracting review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects inflation and an increase in compliance related charges associated with the follow-on AUTEC Maintenance and Operations contract.  The increase in compliance related charges include shipping of personnel and belongings via contractor owned barge; Per diem; and an annual travel stipend as part of workforce compensation for a remote location duty station.
                                                    
                                                
                                                 
                                                     Bahamian Lease
                                                     Rental payments to the Bahamian government for use of land and ocean in the Bahamas.
                                                     
                                                         
                                                             11.756
                                                             0
                                                             Continue to provide rental payments to the Bahamian government for use of land and ocean in the Bahamas.
                                                        
                                                    
                                                     
                                                         
                                                             11.756
                                                             0
                                                             Continue to provide rental payments to the Bahamian government for use of land and ocean in the Bahamas.
                                                        
                                                         
                                                             11.756
                                                             0
                                                        
                                                         
                                                             11.756
                                                             0
                                                             Continue to provide rental payments to the Bahamian government for use of land and ocean in the Bahamas.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base infrastructure in a ready state to provide between 2,500-2,900 range hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                     
                                         0566
                                         NAVAIR Environmental Compliance
                                         
                                             0.000
                                             4.373
                                             4.428
                                             4.572
                                             4.572
                                             4.663
                                             4.756
                                             4.851
                                             4.948
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This continuing project supports environmental compliance, conservation and pollution prevention related efforts at the Navy Major Range and Test Facility Base located at Patuxent River, MD, China Lake, CA, Point Mugu, CA, and Atlantic Undersea Test and Evaluation Center, Bahamas.  The Navy Major Range and Test Facility Base environmental projects include ongoing efforts to comply with Federal, State, and local environmental requirements.

The Major Range and Test Facility Base are test and evaluation facilities that provide for Department of Defense test and evaluation support missions.  These missions include: Weapons system testing, military operational squadron training on new weapon systems, and validation of performance or operational characteristics.
                                             
                                                 
                                                     Environmental Compliance
                                                     Projects supporting level 1 compliance requirements at Naval Air Systems Command Ranges inclusive of hazardous waste disposal, Resource Conservation & Recovery Act, Subtitle C - 40 CFR 260 through 279, and Emergency Planning and Community Right-to-Know Act, Sections 311-312; solid waste disposal, Resource Conservation & Recovery Act, Subtitle D - 40 CFR Parts 239 through 259; natural & cultural resources programs, National Environmental Policy Act, Environmental Protection Act, Marine Mammal Protection Act, Endangered Species Act, Archeological and Historic Preservation Act, maintaining of environmental permits, Clean Air Act, Clean Water Act, and environmental monitoring. Resource Conservation & Recovery Act, 42 U.S.C. Section 6901 et sequens 1976; Emergency Planning and Community Right-to-Know Act, 42 U.S.C. Section 11001-11050 et sequens 1986; National Environmental Policy Act, 42 U.S.C. Section 4331 et sequens 1969; Marine Mammal Protection Act, 16 U.S.C. Section 1361 et sequens 1972; Clean Water Act, 33 U.S.C. Section 1251-1387 1972; ESA, 7 U.S.C. Section 136, 16 U.S.C. Section 1531 et sequens 1973; Archeological and Historic Preservation Act, 16 USC Section 469-469c-2 1960; and Clean Air Act, Title V, 33 U.S.C. Section 1251 et sequens 1972.
                                                     
                                                         
                                                             4.373
                                                             0
                                                             Continue the identification and funding of level 1 requirements that support compliance projects at Naval Air Systems Command Ranges to ensure applicable laws and regulations are met and Range mission/operations proceed unencumbered.  Global Information Systems Encroachment Data Supporting Testing & Training, 0.2
Cultural Surveys Supporting Testing & Training, 0.1
                                                        
                                                    
                                                     
                                                         
                                                             4.428
                                                             0
                                                             Continue the identification and funding of level 1 requirements that support compliance projects at Naval Air Systems Command Ranges to ensure applicable laws and regulations are met and Range mission/operations proceed unencumbered.  Global Information Systems Encroachment Data Supporting Testing & Training, 0.2
Cultural Surveys Supporting Testing & Training, 0.1
                                                        
                                                         
                                                             4.572
                                                             0
                                                        
                                                         
                                                             4.572
                                                             0
                                                             Continue the identification and funding of level 1 requirements that support compliance projects at Naval Air Systems Command Ranges to ensure applicable laws and regulations are met and Range mission/operations proceed unencumbered.  Global Information Systems Encroachment Data Supporting Testing & Training, 0.2
Cultural Surveys Supporting Testing & Training, 0.1
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             Funding and execution of 37 level 1 compliance projects with quarterly project reviews, and monthly monitoring of expenditures vs. execution of project deliverables/objectives.  Primary metric gauging performance of these projects is the maintaining of compliance with pertinent laws and regulations as noted in section B.
                                        
                                    
                                     
                                         0653
                                         NAWC Weapons Division
                                         
                                             0.000
                                             140.001
                                             143.497
                                             155.097
                                             155.097
                                             151.429
                                             157.103
                                             159.224
                                             162.410
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project provides continuing maintenance and operational support for the Naval Air Warfare Center Weapons Division Test and Evaluation capabilities.  These capabilities include the Pacific Ranges and Facilities, consisting of China Lake Ranges and the Point Mugu Sea Range, aerial and surface targets, test instrumentation, and Test and Evaluation  aircraft.  The Pacific Ranges use China Lake's 1.1 million acres of land and 17,000 square miles of military restricted (R-2508) airspace together with Point Mugu's 125,000 square miles of instrumented sea range and 36,000 square miles of controlled overlying airspace, and airfield and test instrumentation at San Nicolas Island to perform its Test and Evaluation mission.  Included in the China Lake ranges is the Electronic Combat Range, which provides outdoor free space development and operational testing of airborne electronic warfare systems and tactics against shipboard and land based air defense systems. These ranges perform metric radar, multilateration and optical  tracking of test objects; command, control,  and destruct for range safety purposes; communications; frequency interference control and analysis; collection processing and display of telemetered data; real-time data processing and display; and the operation of a sub scale aerial target launch capability.  Other test capabilities include sled tracks, measurement facility; propulsion, warhead, environmental, rocket motor, and other missile component test facilities; and gun ranges.  This project funds costs that are not chargeable to customers.
                                             
                                                 
                                                     Pacific Ranges
                                                     In accordance with Department of Defense Directive 3200.11., this project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base capabilities at the Pacific Ranges and Facilities located at China Lake and Point Mugu, CA.  These facilities provide safe, instrumented, controlled open air testing utilizing the Land Range, Sea Range, Electronic Combat Ranges, and San Nicholas Island.
                                                     
                                                         
                                                             57.657
                                                             0
                                                             Continue to maintain and operate mission/core test support resources.  These resources include test article instrumentation and systems required to safely conduct flight and ground test missions as well as schedule and control air, land, sea and associated range operating areas required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased services contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             59.339
                                                             0
                                                             Continue to maintain and operate mission/core test support resources.  These resources include test article instrumentation and systems required to safely conduct flight and ground test missions as well as schedule and control air, land, sea and associated range operating areas required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased services contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             63.221
                                                             0
                                                        
                                                         
                                                             63.221
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources. These resources include test article
instrumentation and/or modification for Flight Test Aircraft and Weapons Undersea Test as well as ground and flight test instrumentation systems, range instrumentation systems and data processing and communication systems required to meet customer test workload. Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Maintenance will begin on five Radar Signal Emulators (RSEs) and a battlespace shaping capability that requires Special Access Program (SAP) facilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects inflation, Information Assurance certification, increased Electronic Warfare Threat System Maintenance, and SAP Facilities for new acquisition program T&E requirements, including F-35.
                                                    
                                                
                                                 
                                                     Navy Test Wing Pacific
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base  capabilities of the Naval Test Wing Pacific located at China Lake and Point Mugu, CA.  These facilities provide the Navy's principal Pacific test activity for Naval Aviation Systems Team aircraft, engaged in or supporting Test & Evaluation of aircraft, weapons and weapons systems.
                                                     
                                                         
                                                             21.646
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with 10 aircraft and related systems and flight test safety required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             22.521
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with 10 aircraft and related systems and flight test safety required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             27.118
                                                             0
                                                        
                                                         
                                                             27.118
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload. Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Stand up maintenance activity for the new Gulf Stream C-20 aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects inflation and the stand up for the Gulf Stream Maintenance C-20 aircraft.
                                                    
                                                
                                                 
                                                     Threat/Target Systems
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base  capabilities of the Threat/Target Systems facilities.  These facilities provide the airborne and seaborne threats for test and evaluation.
                                                     
                                                         
                                                             11.140
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             11.454
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             11.804
                                                             0
                                                        
                                                         
                                                             11.804
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Test and Evaluation Ordnance
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base  capabilities of the Test and Evaluation Ordnance facilities.  These facilities provide test and evaluation of All-Up live ordnance and components.
                                                     
                                                         
                                                             3.391
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated propulsion, warhead, environmental, rocket motor, and other missile component test facilities required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             3.540
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated propulsion, warhead, environmental, rocket motor, and other missile component test facilities required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base  operations.
                                                        
                                                         
                                                             3.500
                                                             0
                                                        
                                                         
                                                             3.500
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated propulsion, warhead, environmental, rocket motor, and other missile component test facilities required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain Major Range and Test Facility Base  operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Naval Air Warfare Center Weapons Division Command
                                                     This project funds the overhead/institutional costs required to sustain the Naval Air Warfare Center Weapons Division Major Range and Test Facility Base Test and Evaluation capabilities.
                                                     
                                                         
                                                             46.167
                                                             0
                                                             Continue to reimburse the Command for General and Administration Support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities, Navy Marine Corps Intranet, and any costs  necessary to manage and sustain Major Range and Test Facility Base operations.  Added maintenance start up for C-20 aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             46.643
                                                             0
                                                             Continue to reimburse the Command for General and Administration Support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities, Navy Marine Corps Intranet, and any costs  necessary to manage and sustain Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             49.454
                                                             0
                                                        
                                                         
                                                             49.454
                                                             0
                                                             Continue to reimburse the Command for General and Administration Support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities, Navy Marine Corps Intranet, and any costs  necessary to manage and sustain Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects increased General and Administrative, and R2508 Range Management costs.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base infrastructure in a ready state to provide between 4,300-4,800 range hours, 125-150 aerial target presentations, 400-450 surface target presentations, 11,000-11,500 ordnance test hours, and over 6,000 flight hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                     
                                         0654
                                         NAWC Acft Division
                                         
                                             0.000
                                             93.584
                                             97.001
                                             100.281
                                             100.281
                                             102.250
                                             104.250
                                             106.313
                                             108.418
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides funds for the maintenance and operations of the Naval Air Warfare Center Aircraft Division's    Major Range and Test Facility Base capabilities used to conduct test and evaluation for air platforms.  Naval Air Warfare Center Aircraft Division has extensive airfield, flight test ranges, aircraft systems test facilities and simulation laboratories to support aircraft Research Development Test and Evaluation.  This includes 50,000 square miles of airspace, 39,375 square miles of sea space, and 7,950 acres of land space.  Product areas include aircraft systems flight test and evaluation, carrier suitability certification, test article preparation, installed system test and evaluation, and modeling and simulation support of the acquisition process.   The Test and Evaluation Group, Patuxent River, performs development and operational test and evaluation of manned and unmanned air vehicle systems, including mission systems, equipment, subsystems, components, and support systems.  This project also provides test and evaluation facilities for air-breathing propulsion systems and extensive facilities for conducting both installed and uninstalled aircraft engine development and test and evaluation.  This project funds costs that are not chargeable to customers.
                                             
                                                 
                                                     Atlantic Ranges
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base capabilities associated with the Atlantic Ranges and Facilities and Air Vehicle Modification and Instrumentation.  These facilities provide safe, instrumented, controlled flight testing and training in air, sea, and land arenas.
                                                     
                                                         
                                                             22.892
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources.  These resources include test article instrumentation and/or modification for Flight Test Aircraft and Weapons Undersea Test as well as ground and flight test instrumentation systems, range instrumentation systems and data processing and communication systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             23.349
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources.  These resources include test article instrumentation and/or modification for Flight Test Aircraft and Weapons Undersea Test as well as ground and flight test instrumentation systems, range instrumentation systems and data processing and communication systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain  the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             24.871
                                                             0
                                                        
                                                         
                                                             24.871
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources.  These resources include test article instrumentation and/or modification for Flight Test Aircraft and Weapons Undersea Test as well as ground and flight test instrumentation systems, range instrumentation systems and data processing and communication systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the  Major Range and Test Facility Base operations.  Maintenance will begin for two new control rooms that operate at the Special Access Program (SAP) level, including the IT equipment required to perform test and evaluation operations from the control rooms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects Information Assurance Certification and maintenance required to support Special Access Program (SAP) Test and Evaluation facilities.
                                                    
                                                
                                                 
                                                     Electromagnetic Environmental Effects and Air Combat Environment Test and Evaluation Facility
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base  capabilities associated with Electromagnetic Environmental Effects and Air Combat Environment Test and Evaluation Facility.  These facilities  provide Test and Evaluation support with integrated, interactive, and repeatable synthetic environments and reduce the risk and cost for programs with the use of installed systems tests to include simulation and stimulation tools, techniques and technologies.
                                                     
                                                         
                                                             19.267
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             20.188
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             21.084
                                                             0
                                                        
                                                         
                                                             21.084
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable
                                                        
                                                         FY19 to FY20 increase associated with T&E infrastructure maintenance for E3.
                                                    
                                                
                                                 
                                                     Propulsion Systems Evaluation Facility
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base   capabilities of the Propulsion Systems Evaluation Facility. These facilities perform Test and Evaluation of propulsion systems in the laboratories, engine test chambers and component test rigs of the Propulsion Systems Evaluation Facility and the Aircraft Test and Evaluation Facility.  Propulsion Systems consists of engines, engine components and accessories.
                                                     
                                                         
                                                             4.444
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             4.498
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test  Facility Base operations.
                                                        
                                                         
                                                             4.587
                                                             0
                                                        
                                                         
                                                             4.587
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test  Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Threat/Target Systems
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base capabilities of the Threat/Target Systems facilities.  These facilities provide the airborne and seaborne threats for Test and Evaluation.
                                                     
                                                         
                                                             1.675
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             2.284
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             2.329
                                                             0
                                                        
                                                         
                                                             2.329
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with airborne and seaborne targets required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Naval Test Wing Atlantic
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base  capabilities of the Naval Test Wing Atlantic.  These facilities provide support for Naval Aviation Systems Team aircraft, engaged in or supporting Test and Evaluation aircraft systems.
                                                     
                                                         
                                                             19.018
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with 11 aircraft and related systems and flight test safety required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                    
                                                     
                                                         
                                                             22.320
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with 11 aircraft and related systems and flight test safety required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             22.757
                                                             0
                                                        
                                                         
                                                             22.757
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with 11 aircraft and related systems and flight test safety required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     Naval Air Warfare Center Aircraft Division Command
                                                     This project funds the overhead/institutional costs required to sustain the Naval Air Warfare Center Aircraft Division Major Range and Test Facility Base Test and Evaluation capabilities.
                                                     
                                                         
                                                             26.288
                                                             0
                                                             Continue to reimburse the Command for General and Administrative support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain MRTFB operations.
                                                        
                                                    
                                                     
                                                         
                                                             24.362
                                                             0
                                                             Continue to reimburse the Command for General and Administrative support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             24.653
                                                             0
                                                        
                                                         
                                                             24.653
                                                             0
                                                             Continue to reimburse the Command for General and Administrative support services.  Continue to fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base infrastructure in a ready state to provide between 8,700-9,200 range hours, 4,900-5,300 chamber hours, 9,500-10,000 Electromagnetic Environmental Effects test hours, and over 10,000 flight hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                     
                                         2921
                                         Pacific Missile Range Facility
                                         
                                             0.000
                                             6.277
                                             5.219
                                             5.394
                                             5.394
                                             5.499
                                             5.610
                                             5.722
                                             5.836
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program provides continuing maintenance and operations support for Test and Evaluation related capabilities at the Pacific Missile Range Facility located at Barking Sands on Kauai, HI.  Pacific Missile Range Facility's Test and Evaluation capabilities include precision radar and telemetry assets, the Mobile Aerial Target Support System, and Stabilized High-accuracy Optical Tracking System.  These assets support Navy, Department of Defense, and Army Missile Defense Test and Evaluation.  This project funds costs not chargeable to customers.
                                             
                                                 
                                                     Pacific Missile Range Facility
                                                     This project funds the overhead/institutional costs required to sustain the recognized Major Range and Test Facility Base capabilities at Pacific Missile Range Facility in accordance with Department of Defense Directive 3200.11.
                                                     
                                                         
                                                             6.277
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources including the precision radar and telemetry assets, the Mobile Aerial Target Support System, the SHOTS, and the Telemetry Systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                    
                                                     
                                                         
                                                             5.219
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources including three precision radars and eight telemetry antennas, the Mobile Aerial Target Support System barge, and the four Optical Systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                         
                                                             5.394
                                                             0
                                                        
                                                         
                                                             5.394
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources including three precision radars and eight telemetry antennas, the Mobile Aerial Target Support System barge, and the four Optical Systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base infrastructure in a ready state to provide between 600-1,000 range hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                     
                                         2922
                                         MRTFB Maint & Repair
                                         
                                             0.000
                                             43.738
                                             45.383
                                             41.382
                                             41.382
                                             43.831
                                             44.650
                                             45.543
                                             46.532
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides funding for the maintenance and repair of the Major Range and Test Facility Base Real Property Maintenance Activities at the Naval Air Warfare Center Weapons Division, the Naval Air Warfare Center Aircraft Division, and the Atlantic Undersea Test and Evaluation Center.  Funds mission critical emergency services, recurring maintenance and repair, and major repair projects.  In addition it addresses priority items on the Backlog of Maintenance and Repair list.
                                             
                                                 
                                                     Facility Maintenance and Repair
                                                     Maintenance and repair of the Major Range and Test Facility Base Real Property Maintenance Activities at Naval Air Warfare Center Weapons Division, Naval Air Warfare Center Aircraft Division, and the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.
                                                     
                                                         
                                                             43.738
                                                             0
                                                             Continue to support mission critical emergency services, recurring maintenance and repair, and minor and major repair efforts at NAWCWD, NAWCAD, and AUTEC.  FY17 budget funds MRTFB facility to 80% of Department of Defense sustainment model and 23% of the Restoration and Modernization Model.  Initiate NAVAIR Hangar recapitalization efforts and AUTEC Inspector General compliance projects to improve security.  Improvements include fencing, security lighting and gate.
                                                        
                                                    
                                                     
                                                         
                                                             45.383
                                                             0
                                                             Continue to support mission critical emergency services, recurring maintenance and repair, and minor and major repair efforts at Naval Air Warfare Center Weapons Division, Naval Air Warfare Center Aircraft Division, and the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.  FY19 budget funds Major Range and Test Facility Base facility to 75% of Department of Defense Facility Sustainment Model v19.1 with $11M to continue the Naval Air Systems Command Hangar recapitalization efforts and complete Atlantic Undersea Test and Evaluation Center Inspector General Compliance projects to improve security.
                                                        
                                                         
                                                             41.382
                                                             0
                                                        
                                                         
                                                             41.382
                                                             0
                                                             Continue to support mission critical emergency services, recurring maintenance and repair, and minor and major repair efforts at Naval Air Warfare Center Weapons Division, Naval Air Warfare Center Aircraft Division, and the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.  FY20 budget funds Major Range and Test Facility Base facility to 75% of Department of Defense Facility Sustainment Model v19.1 with $11M to continue the Naval Air Systems Command Hangar recapitalization efforts and complete Atlantic Undersea Test and Evaluation Center Inspector General Compliance projects to improve security.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 reflects completion of the Atlantic Undersea Test and Evaluation Center Site 1 Security Compliance.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain the 141, 357, and 784 building/structures at Naval Undersea Warfare Center Atlantic Undersea Test and Evaluation Center, Naval Air Warfare Center Aircraft Division, and Naval Air Warfare Center Weapons Division respectively. Execute 15-20 major repair projects per year to address mission critical services.
                                        
                                    
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             0.000
                                             0.000
                                             0.433
                                             0.433
                                             0.445
                                             0.445
                                             0.445
                                             0.454
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project Unit 2958 realigned Cyberspace resources within the PE to cyber pure budget line and projects in order to ensure maximum visibility and enhanced oversight.
                                             This project provides funding for cyber requirements for the Major Range and Test Facility Base Real Property at the Atlantic Undersea Test and Evaluation Center.  Funds critical cyber requirements as they arise and quickly transition these requirements to the warfighter.
                                             
                                                 
                                                     Cyberspace Activities
                                                     In accordance with the FY 2017 President's Budget appropriation language, this project funds the sustainment of the cyberspace equipment, that is in the Major Range and Test Facility Base capabilities, at the Atlantic Undersea Test and Evaluation Center.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.433
                                                             0
                                                        
                                                         
                                                             0.433
                                                             0
                                                             Maintain critical cyber requirements and equipment at Atlantic Undersea Test and Evaluation Center as required to support test and evaluations operations at the Atlantic Undersea Test and Evaluation Center.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         This project unit was separated from Project Unit 0541 in FY 2020 without a change to the funding level for cyberspace activities.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain readiness with cyberspace equipment to support 2,500 hours of utilization per fiscal year.
                                        
                                    
                                     
                                         3154
                                         Nanoose and Dabob Bay Ranges
                                         
                                             0.000
                                             11.556
                                             12.018
                                             12.714
                                             12.714
                                             12.964
                                             12.981
                                             13.240
                                             13.661
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides maintenance and operations support  for the Nanoose and Dabob Bay Ranges along with associated support systems to provide Test and Evaluation and readiness assessment services for acquisition programs and the Fleet.  Operates ocean-based environment, measurement and support systems.  Maintains and repairs systems that measure warfare system performance.  Oversees test, training, and measurement facilities, equipment, operations and maintenance processes.  Satisfies customer exercise and measurement requirements through the operation of ocean based test and measurement systems.  Assures the readiness of  systems through the implementation of calibration, maintenance, repair and life cycle processes.  Performs exercise planning, exercise interpretation and development of surrogate environments, measurement and support systems.  Assists in the design, fabrication and testing of systems for Undersea Warfare warfare environment simulation and performance measurement.  Oversees the manning and maintenance of Naval Undersea Warfare Center Division Keyport range craft and range craft systems.
                                             
                                                 
                                                     Undersea Ranges
                                                     This project funds the overhead/institutional costs required to sustain the Major Range and Test Facility Base capabilities at the Nanoose and Dabob Bay undersea tracking ranges.
                                                     
                                                         
                                                             11.556
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with the unique test environments for Test and Evaluation of undersea weapons, sensors, submarines and other undersea systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                    
                                                     
                                                         
                                                             12.018
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with the unique test environments for Test and Evaluation of undersea weapons, sensors, submarines and other undersea systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                         
                                                             12.714
                                                             0
                                                        
                                                         
                                                             12.714
                                                             0
                                                             Continue to maintain and operate mission essential/core test support resources associated with the unique test environments for Test and Evaluation of undersea weapons, sensors, submarines and other undersea systems required to meet customer test workload.  Fund civilian labor, travel, transportation, equipment, supplies, communication, equipment maintenance, purchased service contracts, annual utilities and any costs necessary to manage and sustain the Major Range and Test Facility Base operations.  Reimburse the Command for General and Administrative support services.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         FY19 to FY20 increase funds IA certifications (ATO) and maintenance; supports SAP facilities for new acquisition program T&E requirements.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base infrastructure in a ready state to provide between 1,600-2,000 range hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                     
                                         3386
                                         MRTFB Marine Vessels
                                         
                                             0.000
                                             8.891
                                             13.092
                                             19.640
                                             19.640
                                             23.956
                                             16.545
                                             16.876
                                             17.214
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project is a new start FY17 program which funds the overhauls and preventative maintenance of the 23 Major Range and Test Facility Base marine vessels located at Naval Air Warfare Center Weapons Division, Point Mugu, CA, Pacific Missile Range Facility, Honolulu, HI, Naval Undersea Warfare Center Keyport, WA, Naval Air Warfare Aircraft Division, Patuxent River, MD, and Atlantic Undersea Test and Evaluation Center. These vessels are used to launch and recover torpedoes, acoustic systems, and other weapons, provide range surveillance and clearance, and can be configured as a target.  Overhauls are required to operate ships over 300 tons overseas in compliance with American Bureau of Shipping "Load Line" certification requirements.  Major preventative maintenance requiring shipyard support is also performed during these periods to mitigate risks of failures.
                                             
                                                 
                                                     MRTFB Marine Vessels
                                                     This project funds the overhauls and preventative maintenance of the 23 Major Range and Test Facility Base marine vessels located at Naval Air Warfare Center Weapons Division, Point Mugu, CA, Pacific Missile Range Facility, Honolulu, HI, Naval Undersea Warfare Center Keyport Keyport Nanoose and Dabob Bay Ranges, Keyport, WA, Naval Air Warfare Aircraft Division, Patuxent River, MD, and Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation Center.
                                                     
                                                         
                                                             8.891
                                                             0
                                                             Initiate overhauls and preventative maintenance on five Major Range Test Facility Base vessels. Initiate Service Life Extension Projects for YTT-10, YTT-11, and Transporter vessels.
                                                        
                                                    
                                                     
                                                         
                                                             13.092
                                                             0
                                                             Initiate overhauls and preventative maintenance on seven Major Range Test Facility Base vessels. Complete Service Life Extension Projects for YTT-10 and Transporter vessels, continue Service Life Extension Projects on YTT-11, and initiate purchase of Rover replacement vessel.
                                                        
                                                         
                                                             19.640
                                                             0
                                                        
                                                         
                                                             19.640
                                                             0
                                                             Perform overhauls of a Naval Undersea Warfare Center Keyport, Atlantic Undersea Test and Evaluation Center, Naval Air Warfare Center Aircraft Division, and Naval Air Warfare Center Weapons Division vessel. Continue purchase of the Naval Undersea Warfare Center Detachment Atlantic Undersea Test and Evaluation center Rover replacement vessel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Not applicable.
                                                        
                                                         The funding increase from FY 2019 to FY 2020 reflects inflation, YTT-10 SLEP, YTT-11 SLEP, and long lead planning and purchases for the FY 2021 replacement of the NAWC WD Mobile Ship Target.   FY 2018 YTT-10 SLEP was canceled due to the shipyard scheduled to perform the work declaring bankruptcy.
                                                    
                                                
                                            
                                             Not applicable.
                                             Maintain Major Range and Test Facility Base marine vessels in a ready state to provide between 16,000-20,000 vessel hours in support of multiple Navy and Department of Defense acquisition programs and fleet training.
                                        
                                    
                                
                            
                             
                                 0605865N
                                 Operational Test & Eval Capability
                                 188
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
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                                     0.000
                                     20.298
                                     21.554
                                     25.145
                                     25.145
                                     25.774
                                     25.580
                                     24.997
                                     25.544
                                     Continuing
                                     Continuing
                                
                                 Funding in this project funds the civilian salaries and operating costs for the Commander, Operational Test and Evaluation Force (COMOPTEVOR).  In addition, it supports several senior management initiatives aimed at increasing efficiencies in Test and Evaluation (T&E).  These initiatives include IT database and decision making technology
upgrades; implementation of Integrated Testing and Mission Based Test Design across all programs; and improved staffing and expertise in the areas of DON acquisition processes, Modeling and Simulation, Statistical Studies, Cybersecurity, and similar disciplines.  All of these initiatives are aimed at improving the quality of testing and evaluation, thus ensuring delivery to fleet units of fully tested and capable combat systems.
                                 
                                     
                                         20.298
                                         21.554
                                         24.864
                                         24.864
                                    
                                     
                                         20.298
                                         21.554
                                         25.145
                                         25.145
                                    
                                     
                                         0.000
                                         0.000
                                         0.281
                                         0.281
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.068
                                                     -0.068
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.349
                                                     0.349
                                                
                                            
                                        
                                    
                                     The FY 2019 to FY 2020 funding increase supports additional Cyber Security manpower to meet the Program Cyber Security Operational Tests (OT) required by DoD.  DoD mandated an increase in Cyber Security testing due to an increase in cyber intrusions from adversaries.  Cyber intrusions continue to challenge our weapon systems' ability to detect threats, react to threats, and restore system functionality after a cyber-attack.  Cyber intrusion prevention requires specialized training, tool sets, and increased proficiency in COMOPTEVFOR's cyber security test manpower.

The FY 2019 to FY 2020 funding increase also supports the Network Modernization effort.  Part of this modernization will strengthen COMOPTEVFOR's presence on the Defense Research Engineering Network (DREN) and enhance collaboration, access and data flow to stakeholders operating on NMCI. COMOPTEVOR legacy unclassified and classified networks prevent collaboration, sharing, and access to operational test tools, test results, and data with Commands that work for COMOPTEVOR while executing operational testing (VX-1, VX-9, VMX-1, HMX-1), organizations that use operational test products (SYSCOMs, PEO/PMs, Fleet Shore Commands), and VCNO, OPNAV Resource Sponsors, and ASN/RDA.  




Technical: N/A

Schedule: N/A
                                
                                 
                                     
                                         0831
                                         OPTEVFOR Support
                                         
                                             0.000
                                             20.298
                                             21.554
                                             25.145
                                             25.145
                                             25.774
                                             25.580
                                             24.997
                                             25.544
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding for headquarters annual operating expenses and ensures COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives during the conduct of independent operational testing and evaluation. This funding supports planning, testing, and reporting on the operational effectiveness, suitability, and cyber survivability of new and improved systems and recommending fleet usage to the Chief of Naval Operations (CNO). Funding also supports recently instituted initiatives (including the manpower to execute) that improve COMOPTEVFOR's ability to develop "minimum, adequate" test strategies maximizing efficiencies and minimizing assets required to conduct planned operational testing, thereby driving down overall test and evaluation costs for the Navy. The CNO, as well as acquisition executives and managers at all levels, have a continuing need for expeditious and efficient conduct of Operational Test and Evaluation (OT&E) by COMOPTEVFOR in support of training and equipping fleet forces. To this end, this funding supports COMOPTEVFOR's continued pursuit of a variety of senior management initiatives aimed at increasing efficiencies in T&E; these senior management initiatives include IT Network, database and decision making technology upgrades, implementation of Integrated Testing and Mission Based Test Design across all programs, and improved staffing and expertise in the areas of DON acquisition processes, Modeling and Simulation, Statistical Studies, Information Assurance, and similar disciplines. All of these initiatives are aimed at improving the quality of testing and evaluation, thus ensuring delivery to fleet units of fully tested and capable combat systems. OT&E issues have direct long term Navy-wide implications on the Fleet's readiness and warfighting capability. Rapid advances in technology, changes in fleet tactics, and increased complexity of weapons systems and platforms, combined with reductions in manpower, force structure, and budgets have created an increased need for technical and operational analyses that are sophisticated and timely in order to ensure an optimal return on investment of Navy resources.
                                             
                                                 
                                                     OPTEVFOR SUPPORT
                                                     Funding in this project funds the civilian salaries and operating costs for the Commander, Operational Test and Evaluation Force (COMOPTEVOR).  In addition, it supports several senior management initiatives aimed at increasing efficiencies in Test and Evaluation (T&E).  These initiatives include IT Network, database and decision making technology upgrades; implementation of Integrated Testing and Mission Based Test Design across all programs; and improved staffing and expertise in the areas of DON acquisition processes, Modeling and Simulation, Statistical Studies, Information Assurance, and related disciplines. All of these initiatives are aimed at improving the quality of testing and evaluation, thus ensuring delivery to fleet units of fully tested and capable combat systems.
                                                     
                                                         
                                                             20.298
                                                             0
                                                             - This project funded civilian salaries and operating costs for COMOPTEVOR.
- Agile IT: Agile IT is a Continuous Process Improvement (CPI) underway for IT Management.  We expect to continue Agile IT OT&E efforts in future fiscal years; additional programs are under consideration for inclusion in this method.
- Test and Product Processes: as a learning organization, COMOPTEVOR will continue efforts to enhance and improve test processes and products in support of increasing the value of OT&E.
- Provided Warfare Capability Baseline (WCB) assessments and reported on the Navy's capability across all platforms, networks, weapons, or sensors.  The Warfare Capability Baseline assessment report distills the large volume of operational test data into clear, concise annotated charts that assist senior leaders in quickly identifying critical issues.
- Continued electronic database efforts associated with Project for Holistic Evaluation for Navy Test Information Exchange (PHOENIX)
- Increased CIVPERS end strength  that supported increased operational tempo in cyber security testing.
- The 8th increment of Warfare Capability Baseline (WCB) has been completed.
- The Total Force Management Council worked towards workforce development for test and evaluation and support personnel.
                                                        
                                                    
                                                     
                                                         
                                                             21.554
                                                             0
                                                             - This project will fund civilian salaries and operating costs for COMOPTEVOR
- Agile IT: Agile IT is a Continuous Process Improvement (CPI) underway for IT Management.  Expect to continue Agile IT OT&E efforts; additional programs are under consideration for inclusion in this method.
- Test and Product Processes: as a learning organization, COMOPTEVOR will continue efforts to enhance and improve test processes and products in support of increasing the value of OT&E.
- Continue to provide Warfare Capability Baseline (WCB) assessments and report on the Navy's capability across all platforms, networks, weapons, or sensors.  The Warfare Capability Baseline assessment report distills the large volume of operational test data into clear, concise annotated charts that assist senior leaders in quickly identifying critical issues.
- Continue electronic database efforts associated with Project for Holistic Evaluation for Navy Test Information Exchange (PHOENIX)
- The increased CIVPERS end strength  will continue to support the increased operational tempo in cyber security testing.
- The 9th increment of Warfare Capability Baseline (WCB) is expected to be completed.
- The Total Force Management Council is establishing professional development criteria for Modeling & Simulation.
                                                        
                                                         
                                                             25.145
                                                             0
                                                        
                                                         
                                                             25.145
                                                             0
                                                             - This project will fund civilian salaries and operating costs for COMOPTEVOR
- Agile IT: Agile IT is a Continuous Process Improvement (CPI) underway for IT Management.  Expect to continue Agile IT OT&E efforts; additional programs are under consideration for inclusion in this method.
- Test and Product Processes: as a learning organization, COMOPTEVOR will continue efforts to enhance and improve test processes and products in support of increasing the value of OT&E.
- Continue to provide Warfare Capability Baseline (WCB) assessments and report on the Navy's capability across all platforms, networks, weapons, or sensors.  The Warfare Capability Baseline assessment report distills the large volume of operational test data into clear, concise annotated charts that assist senior leaders in quickly identifying critical issues.
- Continue electronic database efforts associated with Project for Holistic Evaluation for Navy Test Information Exchange (PHOENIX)
- The increased CIVPERS end strength  will continue to support the increased operational tempo in cyber security testing.
- The 10th increment of Warfare Capability Baseline (WCB) is expected to be completed.
- Total Force Management Council is establishing professional development criteria for Statistical Studies.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2019 to FY 2020 funding increase supports additional Cyber Security manpower to meet the Program Cyber Security Operational Tests (OT) required by DoD.  DoD mandated an increase in Cyber Security testing due to an increase in cyber intrusions from adversaries.  Cyber intrusions continue to challenge our weapon systems' ability to detect threats, react to threats, and restore system functionality after a cyber-attack.  Cyber intrusion prevention requires specialized training, tool sets, and increased proficiency in COMOPTEVFOR's cyber security test manpower.

The FY 2019 to FY 2020 funding increase also supports the Network Modernization effort.  Part of this modernization will strengthen COMOPTEVFOR's presence on the Defense Research Engineering Network (DREN) and enhance collaboration, access and data flow to stakeholders operating on NMCI. COMOPTEVOR legacy unclassified and classified networks prevent collaboration, sharing, and access to operational test tools, test results, and data with Commands that work for COMOPTEVOR while executing operational testing (VX-1, VX-9, VMX-1, HMX-1), organizations that use operational test products (SYSCOMs, PEO/PMs, Fleet Shore Commands), and VCNO, OPNAV Resource Sponsors, and ASN/RDA.
                                                    
                                                
                                            
                                             As indicated in section A above, funding provides for core headquarters operations and support (O&S) costs related to required operational testing and evaluation (T&E) conducted in support of Navy acquisition programs. The preponderance of funding provides for the annual O&S costs for day to day operations of the staff/headquarters of COMOPTEVFOR, located in Norfolk, Virginia. (Pursuant to DoD Financial Management Regulations and Navy financial policy guidance, as a T&E activity, COMOPTEVFOR's annual support costs are funded via RDTEN vice OMN; hence, and unlike most RDTEN programs, these funds provide for O&S costs typical of military field commands/activities). Within this project, over 1/2 of the funding supports salaries of assigned civilian personnel. The remaining funds provide for other routine support costs such as travel, IT support, supplies, and other overhead/administrative support costs. The primary metric used within the project involves support for scheduled Navy acquisition program testing and subsequent analysis and reporting of results of testing to appropriate senior Navy acquisition officials and to the Navy chain of command directly to the CNO and various OPNAV/SECNAV staff offices. The performance goal is met when all assigned/scheduled testing and reporting is supported each year. Specific test program success is measured through analytic results of testing conducted throughout the year and constant interaction with program offices, acquisition decision makers, OPNAV staff resource sponsor offices, OSD and other service T&E offices/activities, and miscellaneous other customers/stakeholders. This project also supports testing and evaluation of various Joint/multi-service programs in which the Navy shares responsibilities in support of the acquisition community. The following metrics relate directly to the funding provided and are applicable to current operations.                            
                              
Number of Tests Conducted - FY 2018 = 110; FY 2019 = 112; FY 2020 = 114
Number of Programs Supported - FY 2018 = 424; FY 2019 = 427; FY 2020 = 430
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                                     0.000
                                     16.274
                                     16.227
                                     15.773
                                     15.773
                                     17.632
                                     17.789
                                     16.952
                                     17.136
                                     Continuing
                                     Continuing
                                
                                 Project 0706, Electromagnetic Compatibility (EMC) and Radio Frequency (RF) Management Program: Develops advanced technology to identify and eliminate Electromagnetic Interference (EMI) sources from Navy systems.  Supports research and development technology efforts, develops top-level plans, and supports systems in the Space and Electronic Warfare (SEW) mission area.

Project 3239, The Real-Time Spectrum Operations (RTSO) Program researches the Electromagnetic (EM) Environmental Effects (E3) between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group.
                                 
                                     
                                         17.341
                                         16.227
                                         22.450
                                         22.450
                                    
                                     
                                         16.274
                                         16.227
                                         15.773
                                         15.773
                                    
                                     
                                         -1.067
                                         0.000
                                         -6.677
                                         -6.677
                                    
                                     
                                         
                                             -1.000
                                             0.000
                                        
                                         
                                             -0.067
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -6.500
                                                     -6.500
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.177
                                                     -0.177
                                                
                                            
                                        
                                    
                                     FY 2018 funding was reduced by $1 Million for SEWIP Block 3 efforts and by $67 Thousand for Execution Realignment SBIR.

FY 2020 funding was realigned into PU 3239 (SPAWAR) from PU 0706 (NAVSEA) starting in FY20 to support Real-Time Spectrum Operations (RTSO) transition to the designated lead capability integrator. Funding was realigned from NAVSEA to SPAWAR.

FY 2020 funding request was reduced by $3 million (Proj 0706) to account for the availability of prior year balances.

Transfer from RDTE&N  BA 6, Navy Space & Electronic Warfare Support (0605866N) to OMN BA 1, Ship Operational Support and Training (1B2B) for sustainment and integration for Real-Time Spectrum Operations (RTSO).   (Baseline $0)

Transfer from RDTE&N  BA 6, Navy Space & Electronic Warfare Support (0605866N) to OMN BA 3, Specialized Skill Training (3B1K) for sustainment and integration for Real-Time Spectrum Operations (RSTO).   (Baseline $0)
                                
                                 
                                     
                                         0706
                                         EMC & RF Mgmt
                                         
                                             0.000
                                             16.274
                                             16.227
                                             2.233
                                             2.233
                                             3.150
                                             3.104
                                             2.960
                                             3.014
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Electromagnetic Compatibility (EMC) and Radio Frequency (RF) Management Program. This project develops tools, processes, and algorithms to identify and mitigate EMI sources for Navy systems and platforms. 

(a) It will support the Afloat Electromagnetic Spectrum Operations Program (AESOP), an automated spectrum Fleet operational capability. The application will be enhanced to comply with fleet operational requirements and streamline Strike Force frequency management processes. It will provide automated Spectrum Management (SM) tools for development of operational task communication and radar/weapon plans to support fleet deployments, exercises, and contingency operations. It will provide identification and mitigation of EMI in Navy, North Atlantic Treaty Organization (NATO), Allied, Ashore and Joint Combat Operations. It will provide analysis related to spectrum reallocation proposals to assess impacts on Navy operations and systems, as well as for the Spectrum Supportability Risk Assessments.

(b) It will support the Shipboard Electromagnetic Compatibility Improvement Program (SEMCIP) to identify, engineer, and evaluate effectiveness of potential EMI corrections. The program also characterizes and quantifies the operational impact of EMI problems on system's mission performance.

(c) It will support the Nuclear Electromagnetic Pulse (EMP) Survivability Program. The program assesses the EMP survivability of all mission critical systems and funds development of a hardness assurance and maintenance program. It will develop improved modeling capability to reduce hardness validation costs at delivery and over the lifetime of the system/platform. The program develops new and updated design criteria, test methodology, test limits, and survivability validation procedures for all Navy systems, ships, submarines and shore facilities.

(d) It will support the Real-Time Spectrum Operations Program (RTSO). The program researches the Electromagnetic (EM) Environmental Effects (E3)between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group.  The program will develop a capability to monitor the EM Spectrum Usage on a ship and be able to validate the spectrum plan to ensure Electromagnetic Capability (EMC) is achieved within the strike group.  The program will develop a capability to display compliance with the spectrum plan in a Common Operational Picture (COP) display.  These initial capabilities of Own Force Monitoring provide Battlespace Awareness and will be instrumental in enabling Electromagnetic Maneuver Warfare.  These capabilities of self-awareness will further enhance the Navy's ability to perform Command and Control (C2) of the EM Spectrum warfighting domain. 

At the direction of OPNAV, in the beginning of FY2018 the project changed the technical approach to mitigate cost, schedule, and performance risks associated with the original Hardware (H/W) solution that required extensive
integration and networking of all spectrum dependent systems.  The revised technical approach simplifies the original hardware plan required in favor of a centralized radio frequency monitoring capability with software applications that can still meet fleet requirements of own force monitoring.  This has resulted in near term schedule delay that is recoverable in FY19.
                                             
                                                 
                                                     Afloat Electromagnetic Spectrum Operations Program (AESOP)
                                                     
                                                         
                                                             0.680
                                                             0
                                                             - Researched International, National, DoD and Navy spectrum processes that could impact Naval operations.  - -     - - Evaluated COMSEVENTHFLT draft littoral radiation restrictions for technical accuracy and assisted with corrective actions.
- Identified new/modified military equipment, including new allied radars impacting USN systems, and reviewed equipment spectrum usage and requirements to provide automated capability to ships.
- Performed analysis of new/modified systems against existing Fleet equipment spectrum use, and developed potential scenarios for further testing and evaluation.
- Evaluated, tested, and integrated software updates to toolkits and application programming interfaces (APIs); ArcGIS, SQL Server, and Advanced Propagation Models (APM).
- Documented electromagnetic compatibility criteria in the NAVSEA Operational Publication S9407-AA-GYD-010/(S) OP-3840 "Electromagnetic Compatibility Criteria for Navy Systems (U)".
                                                        
                                                    
                                                     
                                                         
                                                             0.324
                                                             0
                                                             - Identify new/modified military equipment and update AESOP models and database to de-conflict and coordinate spectrum use.
- Research and update spectrum usage in Numbered Fleet Standing Communications Plans to accommodate new
communications systems and host nation infrastructure spectrum usage.
- Develop and refine spectrum coordination new software for Zumwalt and Gerald R Ford class high-power radars and operational concepts.
- Develop and refine software and database modifications to support new Navy shipboard and airborne spectrum-dependent systems (SDSs), i.e., AMDR and EASR slated for 2020-2021 fielding aboard USN ships.
-Research, assess, and implement in software the international, national, DoD, and Navy spectrum littoral restrictions, laws, treaties, and policies to ensure compliance.
- Conduct analysis for Spectrum Supportability Risk Assessments.
- Update electromagnetic compatibility criteria in the NAVSEA Operational Publication S9407-AA-GYD-010/(S) OP-3840 "Electromagnetic Compatibility Criteria for Navy Systems (U)".
                                                        
                                                         
                                                             0.300
                                                             0
                                                        
                                                         
                                                             0.300
                                                             0
                                                             - Identify new or modified military equipment, and prioritize systems and their impacts. 
- Develop software updates, for spectrum models, develop revised electromagnetic compatibility (EMC) criteria, spectrum coordination procedures, and update required databases.
- Document electromagnetic compatibility criteria in the NAVSEA Operational Publication S9407-AA-GYD-010/(S) OP-3840 "Electromagnetic Compatibility Criteria for Navy Systems (U)".
- Research and update spectrum usage and revised coordination procedures based on updates to Numbered Fleet Standing Communications Plans. 
- Research and update spectrum usage and revised coordination procedures based on updates to international or national guidance to ensure compliance.
-Research and assess data sources for Navy ships and submarine location data. 
- Develop software architectures and spectrum compatibility and coordination procedures for Navy systems.
- Monitor and assess revised cybersecurity regulations for potential impacts to deployed spectrum management software.
- Develop mitigation strategies, and develop software updates.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of -0.018 from FY 2019 to FY 2020 is due to ExecRealign SB.
                                                    
                                                
                                                 
                                                     Shipboard Electromagnetic Compatibility Improvement Program (SEMCIP)
                                                     
                                                         
                                                             1.915
                                                             0
                                                             - Identified and performed EMI Problem Characterization and Quantification to identify level of problem severity.  EMI problems with a high severity level debilitate combat capability of strike force capability and operational readiness are added to the priority list for evaluating potential EMI solutions.
- Evaluated the Navy's Next Generation: Radars (i.e., Multi-Band and Dual Band Radars), Electronic Warfare Systems (i.e., Ships Signal Exploitation Equipment Increment F), Satellite Communication (i.e., the Navy Multi-Band Terminal and the Commercial Broadband Satellite Program), and Common Data Link (CDL) Programs.
- Evaluated Commercial Off the Shelf (COTS) systems/radars and the integration of Unmanned Aircraft Systems (UAS).
- Developed and evaluated effectiveness of proposed EMI solutions and coordinated with system program managers for proper integration of final EMI solutions.
                                                        
                                                    
                                                     
                                                         
                                                             1.677
                                                             0
                                                             - Develop instrumentation to extract digital data and raw video from several different search radars enabling quantitate (instead of qualitative) assessment of performance degradation and electromagnetic interference.
- Develop instrumentation to perform non-invasive (i.e. off satellite) bit error rate test methods for SATCOM system enabling EMI quantification at the modem later, rather than spectral layer, to quantify impacts in terms of data rate and satellite resources.   
- Develop and evaluate effectiveness of proposed EMI solutions and coordinate with system program managers for proper integration of the final EMI solution.
- Perform EMI Problem Characterization and Quantification on approximately 60 specific EMI problems to identify level of problem severity and prioritize EMI mitigation efforts.
- Evaluate the Navy's Next Generation: Radars (i.e., Enterprise Air Search Radar, Air & Missile Defense radar, Dual Band Radar, Next Gen Surface Search Radar, etc.), Electronic Warfare Systems (i.e., Surface Electronic Warfare Improvement Program and Ships Signal Exploitation Equipment Mods), Satellite Communication (i.e., the Navy Multi-Band Terminal and the Commercial Broadband Satellite Program), and Common Data Link Programs.
                                                        
                                                         
                                                             1.273
                                                             0
                                                        
                                                         
                                                             1.273
                                                             0
                                                             - Characterize and quantify operational impact of Electromagnetic Interference (EMI) on approximately 60 specific EMI problems to identify level of problem severity and prioritize EMI mitigation efforts, with Fleet commanders, system and ship or submarine program managers.
- Provide engineering, analytical, and technical support to achieve electromagnetic compatibility (EMC) among and between shipboard electronic/electric systems and/or equipment.  
- Develop and evaluate the effectiveness of proposed Electromagnetic Interference (EMI) solutions to mitigate interference among and between shipboard electronic/electric systems and/or equipment.  
- Coordinate the proposed solutions with the system and ship or submarine program managers for ensure proper integration, and long term logistic support. 
- Develop and field limited production fixes, and evaluate their effectiveness in mitigating shipboard Interference.  
- Investigate the operational impacts to deployed shipboard radars, based on the Radar Spectrum Engineering Criteria (RSEC) to ensure continued operational capability.  
- Develop innovative measurement capabilities, to reduce test time and to quantify electromagnetic environmental effects of Navy platforms, systems, subsystems, and equipment to and from their intended operational electromagnetic environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.033 from FY 2019 to FY 2020 due to the required technical support needed to perform Radar Spectrum Engineering Criteria analysis.
                                                    
                                                
                                                 
                                                     Electromagnetic Pulse (EMP) Survivability
                                                     
                                                         
                                                             1.056
                                                             0
                                                             - Performed Modeling and Simulation (M&S) Verification, Validation, & Accreditation (VV&A) efforts
- Supported Development of obtaining a higher confidence, low cost High Altitude Electromagnetic Pulse (HEMP) survivability assessment in lieu of full ship threat level testing.
- Conducted HEMP survivability assessments using existing methods onboard an existing ship and compare measurements to multiple, independent M&S investigations leveraging different methodologies 
- Investigated Data Acquisition capability conceptual design
- Initiated conceptual at-sea HEMP demonstration plan
                                                        
                                                    
                                                     
                                                         
                                                             0.811
                                                             0
                                                             - Develop computational electromagnetic (CEM) modeling capability to assist in ship hardness design.
- Develop small-scale test capability to assist in understanding phenomena associated with complex shipboard electrical design and energy coupling/cross-coupling to the cables in order to support EMP critical item design, testing, maintenance, and repair required to incorporate EMP survivability into the fleet. 
- Complete Modeling and Simulation (M&S) Verification, Validation, & Accreditation (VV&A) efforts
- Continue investigation of obtaining high confidence, low cost HEMP testing technology
- Continue support for Naval Ordinance Transient Electromagnetic Simulator (NOTES)
- Refine at-sea HEMP demonstration plan
- Initiate Data Acquisition capability
- Develop and/or improve design criteria, test methodology, test limits, and survivability validation procedures for Navy systems, ships, submarines and shore facilities. Continue research and development of integrated solutions that can be used for EMP hardening improvement and benefiting EMI reduction such as cable shield ground adapters (CSGAs) and terminal protection devices (TPDs).
- Enhance CSGA RDTE and Navy Pulse Current Injection (PCI) testing to meet requirements in Appendix C of MILSTD-4023, Shipyard Protective Elements Testing. Update appropriate MIL-STD procedures to reflect appropriate test methodologies and validation procedures.
                                                        
                                                         
                                                             0.660
                                                             0
                                                        
                                                         
                                                             0.660
                                                             0
                                                             - Complete computational electromagnetic (CEM) modeling capability to assist in ship hardness design.
- Develop new Hybrid-Based High Altitude Electrometric Pulse (HEMP) evaluation technique to evaluate HEMP hardness of navy ships via a low-cost, low potential for equipment damage and quicker method of analysis (decreasing costs in the performance of tests).
- Investigate small, inexpensive measurement devices for incorporation into Hybrid-Based HEMP evaluation methodology.
- Develop instrumentation and data acquisition capability in support of the HEMP Ashore Test Facility [i.e., Naval Ordinance Transient Electromagnetic Simulator].
- Develop and/or improve design criteria, test methodology, test limits, and survivability validation procedures for Navy systems, ships, submarines and shore facilities.
- Perform research and development of integrated solutions that for EMP hardening. Investigate improvements to the cable shield ground adapters, terminal protection devices and cable maintenance procedures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 0.087 from FY 2019 to FY 2020 is due to support development of new Hybrid-Based High Altitude Electromagnetic Pulse (HEMP) evaluation technique
                                                    
                                                
                                                 
                                                     Real-Time Spectrum Operations (RTSO)
                                                     
                                                         
                                                             12.623
                                                             0
                                                             - Developed, integrated and lab tested ship's positional updates to enable real-time calculations of electromagnetic interference/feed to resolve real-time interference identification and mitigation.
- Investigated and integrated Meteorological and Oceanographic (METOC), refractivity, climatology data and update propagation models to include in the real-time calculations into RTSO version 1.0 software 
- Demonstrated RTSO-BUILDER interface during East Coast USN-USMC Spectrum Summit 24-25 April 2018.
- Completed Authority to Operate (ATO) for RTSO version 1.0 software upload to Consolidated Afloat Networks and Enterprise Services (CANES) network installation in a stand-alone configuration, ISNS, TRA-NET, ONEnet, and SubLAN.
- Submitted Authority to Operate (ATO) for RTSO version 1.0 software for approval on cNMCI networks and the Crytpo Carry-On Program (CCOP) Own-Force Monitor computers.
- Achieved first edition of RTSO Spectrum Common Operating Picture (COP) enabling Electromagnetic Maneuver Warfare (EMW) capabilities providing spectrum situational awareness of the strike group within the AOR.
- Developed and published RTSO v1.0 software to output the Common Operational Spectrum Report, Net Connectivity, and EMI Interactions graphical picture.  
- Developed and integrated multiple user defined displays and Graphical User Interfaces (GUIs) enabling operator to tailor views based on operational needs.
- Developed and integrated first generation Satellite Communications (SATCOM) tools (i.e., blockage, jamming/interference, and coverage) into a RTSO GUI for mission critical SATCOM systems.  (Next generation will address mitigation options, within the constraints of the national-level SATCOM frequency assignment processes.)
- Investigated and developed RTSO Software interface requirements for Combat Systems baselines [i.e., AEGIS and Ship Self-Defense System (SSDS)].   Developed RTSO software interface to the baseline 9 Aegis Combat System via the ERDDS (Enhanced Radar Data Display System) external box for demonstration of dynamic sector blanking.
- Defined RTSO Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, Facilities and Policy (DOTMLPF-P) requirements that effect Manpower, Personnel, Training and Education (MPT&E) requirements and solutions.
- Began incorporation of Spectrum Management tools in EMSOC COI and FSM COI to include RTSO V1.0
- Developed a plan for RTSO training and certification requirements analysis for course development and implementation within the RTSO NTSP and Theater/Fleet Training Plans.
- Developed/updated Job Duty Task Analysis (JDTA) requirements to support RTSO equipment basic and tactical operation to support Task Unit and Strike Group personnel.
- Identified the Knowledge, Skills, and Abilities (KSAs) necessary for leaders, warfighters, civilians, and contractor personnel to understand and effectively utilize RTSO. Developed/updated Personnel Qualification Standard (PQS) to support RTSO JDTA requirements.
- Developed and fielded fleet-wide the "Spectrum Access and Awareness Guide" document, which provides the information necessary for leaders, warfighters, civilians, and contractor personnel to develop the knowledge, skills, and abilities to understand and effectively utilize RTSO.
                                                        
                                                    
                                                     
                                                         
                                                             13.415
                                                             0
                                                             - Based on evolving fleet requirements and feedback on prior versions of RTSO software, research, develop, enhance, and refine recommended actions to;
(a.) resolve interferences;
(b.) refractivity, climatology, and propagation model accuracy;
(c.) spectrum common operational picture, tailored to multiple users' perspectives and a chain of command spectrum briefing package generator;
(d.) navigation, location, and position data interfaces; 
(e.) frequency plan compliance validation; and
(f.) automated Emissions Control (EMCON) bill generator.
- Conduct research, development, testing, and evaluation for own-force spectrum monitoring capabilities, including commercial and military sensors, antenna, and network connections.
- Research and develop proof-of-concept capabilities for spectrum mission planning decision aids and intelligent sectoring/cut-outs for radiating systems
- Initiate research and development efforts for models to estimate effective RF performance ranges of spectrum dependent systems in the complex electromagnetic environment (one-on-one and multi-on-one effects)
- Define RTSO Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, Facilities and Policy (DOTMLPF-P) requirements that effect Manpower, Personnel, Training and Education (MPT&E) requirements and solutions.
- Perform initial DOTMLPF-P analysis to assess RTSO training requirements.
- Perform review/update/development of Navy Tactical Tasks (NTAs) measures, standards, and criteria to support RTSO operation and maintenance.
- Perform review/update of Defense Readiness Reporting System-Navy (DRRS-N) to evaluate RTSO Personnel, Equipment, Supply, Training, Ordnance and Facilities (PESTOF) resource measures.
 -Develop plan for RTSO training and certification requirements analysis for course development and implementation within the RTSO NTSP and Theater/Fleet Training Plans. 
- Develop/update Job Duty Task Analysis (JDTA) requirements to support RTSO equipment basic operation/maintenance; and tactical operation to support Task Unit and Strike Group personnel.
-Identify Knowledge, Skills, and Abilities (KSAs) necessary for leaders, warfighters, civilians, and contractor
personnel to understand and effectively utilize RTSO. 
- Develop/update Personnel Qualification Standard (PQS) to support RTSO JDTA requirements.  NSWCDD developed and fielded fleet-wide the "Spectrum Access and Awareness Guide" document providing the information necessary for leaders, warfighters, civilians, and contractor personnel to develop knowledge, skills, and abilities to understand and effectively utilize RTSO.
- Continue incorporation of Spectrum Management tools in EMSOC COI and FSM COI to include RTSO V1.0.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of 2.996 from FY 2019 to FY 2020 reduces FY 2020 funding due to FY 2018 under execution
                                                    
                                                
                                            
                                             An acquisition strategy is not required.
                                             Performance metrics will consist of quarterly program reviews.
                                        
                                    
                                     
                                         3239
                                         Real-Time Spectrum Operations (RTSO)
                                         
                                             0.000
                                             0.000
                                             0.000
                                             13.540
                                             13.540
                                             14.482
                                             14.685
                                             13.992
                                             14.122
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned into PU 3239 from PU 0706 starting in FY20 to support Real-Time Spectrum Operations (RTSO) transition to the designated lead capability integrator.
                                             The Real-Time Spectrum Operations (RTSO) Program researches the Electromagnetic (EM) Environmental Effects (E3) between shipboard transmitters and receivers on ships and the interactions of the EM systems within the other systems installed on units within a strike group. The program will develop a capability to monitor the EM Spectrum Usage on navy platforms and be able to validate the spectrum plan to ensure Electromagnetic Capability (EMC) is achieved within the strike group. The program will develop a capability to display compliance with the spectrum plan in a Common Operational Picture (COP) display. These initial capabilities of Own Force Monitoring provide Battlespace Awareness and will be instrumental in enabling Electromagnetic Maneuver Warfare (EMW). These capabilities of self-awareness will further enhance the Navy's ability to perform Command and Control (C2) of the EM Spectrum warfighting domain.
                                             
                                                 
                                                     New Accomplishment/Planned Program Entry
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             13.540
                                                             0
                                                        
                                                         
                                                             13.540
                                                             0
                                                             - Develop and field a capability to perform Frequency Plan Compliance Verification monitoring ship's radiating spectrum dependent systems ensuring compliance to frequency plans.
- Develop new multi-mode radar coordination procedures and assignments to ensure new U.S. Navy radars are electromagnetically compatible within the strike group.
- Leverage FY2019 Plans to build an initial Spectrum Operational Planning Tool (SOPT) developing alternate operational and map views, utilizing a Naval Tactical Data System (NTDS) type displays.
- Develop a spectrum restrictions visualization map for shipboard personnel.
- Develop the process and method to publish the emissions control (EMCON) bill for a given ship.
- Develop the process and software capability for numbered fleet commands, combatant commands, and Navy Marine Corps Spectrum Offices to develop and publish littoral radiation restriction regulations.
- Participate in the CANES Application Integration (AI) System Integration Test (SIT). 
- Participate in exercises and experiments. 
- Continue updates to Real-Time Spectrum Operations (RTSO) software documents and artifacts to include, but not limited to, the Top Level Requirements (TLR), Requirements Traceability Matrix (RTM), Requirements Definition Package (RDP), functional Architecture, RMF cybersecurity accreditation documentation, test and fielding plans, training development and consolidated training strategy, and sustainment plans.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding has been realigned into PU 3239 from PU 0706 starting in FY20 to support Real-Time Spectrum Operations (RTSO)transition to the designated lead capability integrator.
                                                    
                                                
                                            
                                             An Acquisition strategy is not required
                                             Performance metrics will consist of quarterly program reviews.
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                                     0.000
                                     0.000
                                     0.000
                                     8.402
                                     8.402
                                     8.565
                                     8.735
                                     8.914
                                     9.092
                                     Continuing
                                     Continuing
                                
                                 Efforts previously funded in FY18 and FY19 under PE 1206867N, SEW Surveillance/Reconnaissance Support.  Beginning in FY20 is funding under PE 0605867N Space & Elec War Surv/Recon.
                                 (U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.
                                 
                                     
                                         0.000
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         0.000
                                         8.402
                                         8.402
                                    
                                     
                                         0.000
                                         0.000
                                         8.402
                                         8.402
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     8.402
                                                     8.402
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         1034
                                         TAC SAT Recon Office
                                         
                                             0.000
                                             0.000
                                             0.000
                                             8.402
                                             8.402
                                             8.565
                                             8.735
                                             8.914
                                             9.092
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.
                                             
                                                 
                                                     Assured Command and Control
                                                     The Navy must assure its ability to command and control forces. This requires capabilities that enable commanders to rapidly and with certainty: 1) exchange orders and responses with subordinates; 2) understand the disposition of friendly and adversarial forces, as well as uninvolved/neutral elements in the area of operations; 3) have access to target quality intelligence at the right time to conduct strikes as part of the joint force; and 4) assess the result of those strikes. Sensing the environment, understanding our adversaries, and operating and defending our communications and networked systems are inextricably linked to the assurance of C2.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.627
                                                             0
                                                        
                                                         
                                                             0.627
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                                 
                                                     Battlespace Awareness
                                                     This is the traditional mission of the Navy's Information Warfare and the constituent components of meteorology, oceanography, intelligence, cryptology, communications, networks, space, and electronic warfare (EW). It includes: 1) persistent surveillance of the maritime and information battlespace; 2) knowledge of how to employ existing and emerging collection capabilities to great effectiveness to gather critical intelligence; 3) penetrating knowledge of the capabilities and intent of our adversaries to hold our successful operations at risk; and 4) expertise within the electromagnetic spectrum. Automation in data extraction and alignment and machine learning algorithms can significantly enhance the human analyst's ability to achieve battlespace awareness in the face of vast data repositories and numerous collection platforms/opportunities.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             5.737
                                                             0
                                                        
                                                         
                                                             5.737
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                                 
                                                     Integrated Fires
                                                     Integration of the right combination of kinetic and/or non-kinetic fires to achieve the desired effect on the target and on the adversary's decision calculus requires: 1) in-depth understanding of the adversary's centers of gravity and vulnerabilities; 2) the right fidelity of the target's location, movement, and window of vulnerability; 3) commander's confidence that the weapon is postured to achieve the desired effect; and 4) the ability to provide this information to the weapon system(s) and weapon release authority(ies) before the target can employ effective defensive measures.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             2.038
                                                             0
                                                        
                                                         
                                                             2.038
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY18 and FY19 efforts previously funded under PE 1206867N, SEW Surveillance/Reconnaissance Support. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                            
                                             Not applicable
                                             Not applicable
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                                     0.000
                                     21.423
                                     21.538
                                     37.265
                                     37.265
                                     36.338
                                     32.809
                                     33.290
                                     31.839
                                     Continuing
                                     Continuing
                                
                                 This program element (PE) provides the analytical foundation for the Marine Corps Studies System (MCSS), including mandated Mission Area Analyses and Cost and Operational Effectiveness Analyses. The MCSS is the front end of the Marine Corps' acquisition system.  This PE also supports the material acquisition process as follows: managing the Marine Corps Operational Test and Evaluations (OT&E); providing Chem Bio Consequence Management of capabilites for Weapons of Mass Destruction (WMD) incident response forces; and conducting Phase A activities to investigate potential material solutions that validate needs, program costs, business decisions, and prevent undue delays in pursuing priority requirements.
                                 
                                     
                                         21.751
                                         24.303
                                         20.267
                                         20.267
                                    
                                     
                                         21.423
                                         21.538
                                         37.265
                                         37.265
                                    
                                     
                                         -0.328
                                         -2.765
                                         16.998
                                         16.998
                                    
                                     
                                         
                                             -0.060
                                        
                                         
                                             -2.705
                                        
                                         
                                             -0.004
                                             0.000
                                        
                                         
                                             -0.313
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     17.145
                                                     17.145
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.147
                                                     -0.147
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.010
                                                
                                            
                                        
                                    
                                     The net increase of $15.727M from FY19 to FY20 is primarily due to 1) the initiation of Milestone C activities, prototype integrated solutions, design and develop Information Technology (IT) and network infrastructure and identification and apply cybersecurity controls within Project 3009, the Marine Corps Wargaming Capability; and 2) the initiation of Project 3783 Information Environment (IE) efforts to address the significant role information now plays in current and future conflicts.
                                
                                 
                                     
                                         0030
                                         Studies & Analysis/MC
                                         
                                             0.000
                                             5.922
                                             5.727
                                             4.196
                                             4.196
                                             4.285
                                             4.367
                                             4.456
                                             4.545
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Marine Corps Wargaming Capability Center transitions from Project 0030 to Project 3009 in FY20.
                                             Marine Corps Requirements Oversight Council (MROC) established Operations Analysis Directorate (OAD) as the sole operations research, analytic support, and studies management program for the Marine Corps Study System (MCSS).  MCSS analysis is achieving greater efficiency, productivity, and innovation through operations research methodologies such as: operational analysis, statistical analysis, multi-objective decision methods, optimization, cost analysis, and a wide range of computer-based models and combat simulations insuring the optimization of resources now and in the future.  Analyses spans the spectrum of conflict in a Joint, Interagency, Intergovernmental, and Multinational (JIIM) context to inform critical senior level decision makers of current and future national security issues and provides unique and distinct analytic capabilities that enable the collaboration and sharing of analyses that reduces the duplication of topics that are of broad interest. MCSS is an integral part of the Marine Corps and Joint Chiefs decision-making processes to organize, man, train, equip, sustain, and transform resources from the current to the future force.

This program element has been revised into two specialized analytical divisions: (1) External Analysis Division (EAD) - responsible for providing joint external analysis is the Marine Corps' sole representative in the joint modeling arenas.  Provides deployed on site professional operations analysis support to Special Purpose MAGTFs in CENTCOM and AFRICOM. (2) Combat Development Analysis Division responsible for executing a select portfolio of studies for senior leadership, Capabilities Based Assessment (CBA) and Marine Corps Enterprise Integration Plan (MCEIP).
                                             
                                                 
                                                     Studies & Analysis/MC
                                                     The Marine Corps Studies System (MCSS), the sole responsibility of the Operations Analysis Directorate (OAD), Combat Development and Integration (CD&I), Marine Corps Combat Development Command (MCCDC) provides research and analysis to ensure a greater understanding of issues and alternatives concerning organizations, tactics, doctrine, policies, force plans, strategies, procedures, intelligence, weapon selection, systems' programs and resource allocation. Through the MCSS, the Marine Corps nominates, approves, commences, manages and distributes the resultant analytical products. Efforts are evaluated and selected by the Studies Requirements Review Board (SRRB) and approved by the CG, Combat Development and Integration (CD&I)and is targeted to a particular audience that understands current and future USMC mission requirements and the need for comprehensive analyses that meets the Commandant's Strategic Goals, supports and  protects forces in theater, and utilizes funds efficiently.  Research conducted produces comprehensive and integrated analyses aligned to Senior Leadership's requirements and decision timelines.
                                                     
                                                         
                                                             5.922
                                                             0
                                                             -  Continued: Expansion of Combat Development and Integration, Cyber and Wargaming capability efforts in areas of identifying, defining and documenting requirements and capabilities; directed cyber security support for initiatives to support information assurance in the areas of modeling & simulation, network configuration, security control validation and type accreditation; prepare for and conduct an Analysis of Alternatives (AoA).  

-  Completed: Modeling Simulation and Analytical Support Toolkit (MSAT) Phase IV;  Acquisition Category 1 (ACAT 1) Analysis of Alternatives (AoAs) to support major acquisition decisions since FY11 at great savings to the Marine Corps.

-  Completed: Studies that provided the CG,CD&I with substantiated evidence to influence funding and decisions in the areas of: procurement and equipment capabilites, logistics, manpower, cyber, space-based capabilities, and force structure within irregular warfare scenarios.   

-  Completed Phase I of FY17 Studies.

-  Initiated:  Modeling Simulation and Analytical Support Toolkit (MSAT) Phase V.  Phase II prior year efforts in areas of concentration Manpower/Personnel; Intelligence, Information and Networks; Plans, Policy, and Operations; Infrastructure and Readiness; Resources, Programs, and Assessments; Capability Integration; Research, Development and Acquisition; General Concept Development; Wargaming Modeling and Simulation, Weapons Systems and Space Based Capabilities studies, Aviation, Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR), Maneuver, Logistics, and Seabasing Capabilities.  Results provide the analyses required to fully integrate Marine Corps concepts and requirements based warfighting capabilities; including doctrine, organization, training, materiel, leadership and education, personnel and facilities in order to ensure the Marine Corps is properly organized, trained and equipped under current within evolutionary environments.
                                                        
                                                    
                                                     
                                                         
                                                             5.727
                                                             0
                                                             -  Complete:  Methodology and Cost Estimate for the Marine Corps Synthetic Training Environment (MCSTE) Marine Air Ground Task Force (MAGTF) Requirements Analysis Study in response to Congressional inquiries regarding Live, Virtual, Constructive (LVC) Training requirements and capabilities of the Marine Air Ground Task Force (MAGTF) to include all warfighting functions. Space-Based Capabilities efforts which details vulnerabilities and made recommendations to senior leadership to make systems more resilient. Provided recommendations to the Marine Corps Cyberspace Operations Group (MCCOG) to improve Marine Corps Enterprise Network (MCEN) defensive cyber operations.

-  Complete: Modeling Simulation and Analytical Support Toolkit (MSAT) Phase IV;  Acquisition Category 1 (ACAT 1) Analysis of Alternatives (AoAs) to support major acquisition decisions at great savings to the Marine Corps.
 
-  Initiate and Complete:  Analyses and research in the areas of: Intelligence, Information and Networks; Plans, Policy, and Operations; Infrastructure and Readiness; Resources, Programs,and Assessments; Capability Integration; Research, Development and Acquisition; General Concept Development; Wargaming Modeling and Simulation, Weapons Systems and Space Based Capabilities, Aviation, Command, Control, Communications, Computers, Cyber and Intelligence, Surveillance and Reconnaissance (C4ISR), Maneuver, Logistics, and Seabasing Capabilities.
                                                        
                                                         
                                                             4.196
                                                             0
                                                        
                                                         
                                                             4.196
                                                             0
                                                             -  Initiate: Studies and analysis submitted via the Marine Corps Studies System Call for Studies that support the Commandant's 2020-2025 Vision and Strategy Areas of concentration including:Force Development and Combat Readiness; National Security Environments Threats and Strategic Planning; Intelligence Information and Networks; Capability Integration; Weapons Systems and Space Based Capabilities. Provide focused analyses regarding force realignments, training and equipment support that best meet the tactical needs of the Marine Corps while building a leaner better educated force.

-  Initiate:  Studies and analysis requested adhoc by senior level leadership to support combat development and systems acquisition decisions. Core competencies include examination of Aviation, C4ISR, Maneuver, Logistics, and Seabasing capabilities in order to evaluate and identify operational deficiencies, and to explore potential solutions. 

-  Initiate:  Provide combat analyst assessment teams for national emergencies and contingencies. Conduct baseline analysis to support Mission Capability Packages (MCPs), Investment Strategy, Joint Capability Areas (JCAs), and the Naval Strategic Plan providing assessments for future force development. Provide analysis of tactical operations within the USMC and formulate ways to improve the effectiveness of the forces to win and minimize costs and lives lost.

-  Initiate:  The Modeling and Simulation Analytical Toolkit (MSAT) Phase V that supports analysis involving irregular warfare missions executed in a future Defense Planning Guidance scenario.  These missions include information operations, offensive tactical and operational CYBER operations, foreign internal defense, special direct action arising from intelligence gathered from Human Intelligence (HUMINT) and technical (SIGINT,CYBER) means.

-  Update to Data Center equipment as required.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Net decrease of $1.531M from FY19 to FY20 reflects establishment of Project 3009 USMC Wargaming Center previously funded under Project 0030 in conjunction with Marine Corps Studies and Analysis.
                                                    
                                                
                                            
                                             N/A
                                             Efforts are guided by: 
	- Commandant's Strategic Plan; Marine Corps Operating Concepts (MOC) provides the foundation and context for operating and functional concepts; guides analysis; informs capability development and budget programming decisions.

	- Combat Development and Integration (CD&I) Force Development Strategic Plan provides Marine Corps Combat Development Command (MCCDC)/(CD&I) personnel framework designed to promote  a collaborative, cohesive, "learning organization" that can effectively prepare the Nation's expeditionary force in readiness for a complex and uncertain future. 
	- FRAGO 2017 to support the USMC to adapt, innovate, and change to meet future threats. 

	- Executive Order #13589, Department of Defense (DoD) Directive 8260.05 Support for Strategic Analysis, and DoD Instruction 8260.2 Implementation of Data Collection, Development, and Management for Strategic Analyses, directs analytic teams apply the following analytic principles: Transparency, Consistency, Integration, use of Standardized and Accepted Methods, thorough consideration of Quantitative and Qualitative Factors and documentation of Assumptions and Constraints.  

	- MROC requirement to develop and maintain a current operations analysis reach back network with other government and Coalition agencies such as Center for Army Analysis, Joint Capabilities Integration and Development System (JCIDS), JIEDDO J9, Joint Trauma Analysis and Prevention of Injury in Combat (JTAPIC) program, The Technical Cooperation Program (TTCP), NATO Systems Analysis & Studies (SAS), etc.


Analytic Categories Include but not limited to:
	- Operational and Strategic Assessments:  Provides analysis, alternatives, and changes to current plans for military operations at the mission, campaign, and strategic levels. Analysis results are employed to assist the Commandant, Assistant Commandants, Unit Commanders and the Commanding General (CG), Combat Integration Division, Marine Corps Combat Development Command (CD&I,MCCDC), Crisis Response (CR) Special Purpose Marine Air-Ground Task Forces (SPMAGTFs; CENTCOM, AFRICOM and SOUTHCOM), in addition to the Marine Expeditionary Units that are deployed around the globe and provide a continuous program of mission area analyses, formal studies, rapid response analytic efforts, and the supervision of research projects to fulfill mission.

	- Force Structure Analyses:  Analyses performed to define and modify manpower requirements.  Analysts develop quantitative measures and comparisons that inform force structure decision processes and support defensible evidence.

	- Strategic Planning Analyses:  Analyst develop and integrate data sets, and analytic frameworks to strategic plans, goals, and processes. Analysts determine alternative force structures in terms of strategic-level goals, effects, risks, and measurements.

	- Strategic and Operational Analyses:  Analyses that provides leadership with defensible decisions, alternatives and changes to current plans for military operations at the mission, campaign, and strategic levels.

	- Resource Analyses:  Analyses of manpower and personnel as well as equipment modernization, recapitalization, operation and sustainment. Providing senior leadership with defensive evidence to support major changes to force structure or equipment procurements and sustainment. 

	- Modeling and Simulation:  Support Marine Air-Ground Task Forces (MAGTF's) and Marine Expeditionary Units (MEU's) with research analysis and modeling and simulation focused on aviation, amphibious, warfighting, and ground operations enhancing the ability of the Marine Corps to increase operational, logistical and equipment efficiencies and capabilities and provide a unique, well trained, equipped and educated force.
                                        
                                    
                                     
                                         0033
                                         OT&E Support
                                         
                                             0.000
                                             13.605
                                             14.243
                                             14.333
                                             14.333
                                             14.558
                                             14.836
                                             15.116
                                             15.461
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Marine Corps Operational Test and Evaluation Activity (MCOTEA) supports the material acquisition process by managing the Marine Corps Operational Test (OT) programs for Acquisition Categories (ACAT) I through ACAT IV (less OT of manned aircraft) and performs other functions that may be directed by the Commandant of the Marine Corps. The primary purpose of Operational Test and Evaluation (OT&E) is to provide information to the Milestone Decision Authority (MDA) regarding the Operational Effectiveness (OE) and Operational Suitability (OS) of the system addressed at a decision point. MCOTEA must ensure that the Marines in the Operating Forces receive the very best possible equipment and support. MCOTEA must also ensure each system proposed for acquisition is tested adequately, evaluated objectively and reported independently.

Marine Corps Operational Test and Evaluation Activity (MCOTEA) is the only unit that provides the Marine Corps with required operational test and evaluation (OT&E) capability, ensuring the Marine Corps is compliant with laws and regulations, and ensuring that training and equipment are operationally effective, relevant, and suitable.  Additionally, MCOTEA's early involvement, coordination, and oversight in developmental testing and evaluation of new combat and combat support systems ensures that our Marines are the best trained, and have the best equipment, with the lowest test costs for taxpayers. Finally, MCOTEA's support of rapid acquisitions ensures that Marines in the fight are supported with the newest and most advanced equipment and that the Marine Corps is compliant with regulations.
                                             
                                                 
                                                     MCOTEA
                                                     
                                                         
                                                             12.605
                                                             0
                                                             Continued evaluating, quantifying and reporting on programs for the operational effectiveness, suitability and survivability of planned acquisitions to meet warfighting capabilities and will be providing Milestone Decision Authority (MDAs) to programs that are inherently governmental and a comprehensive understanding of operational risk associated with ACAT programs.
                                                        
                                                    
                                                     
                                                         
                                                             14.243
                                                             0
                                                             Continue with evaluating, quantifying and reporting on programs for the operational effectiveness, suitability and survivability of planned acquisitions to meet warfighting capabilities and will be providing Milestone Decision Authority (MDAs) to programs that are inherently governmental and a comprehensive understanding of operational risk associated with ACAT programs.
                                                        
                                                         
                                                             14.333
                                                             0
                                                        
                                                         
                                                             14.333
                                                             0
                                                             Continue evaluating, quantifying and reporting on programs for the operational effectiveness, suitability and survivability of planned acquisitions to meet warfighting capabilities and will be providing Milestone Decision Authority (MDAs) to programs that are inherently governmental and a comprehensive understanding of operational risk associated with ACAT programs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.09M from FY19 to FY20 is a result of the Pay and Inflation Rate assumptions.
                                                    
                                                
                                                 
                                                     Cyber Awareness Red Team Support
                                                     This effort supports NDAA S. 1647 requirements.
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Initiated Vulnerability Assessments and Adversarial Assessments in support of the Marine Corps Cyber Awareness Red Team. 
Initiate efforts to train and equip the Cyber Threat Assessment Team (CTE) to meet all DoD Red Team established standards.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 4038.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0606942M/4038
                                                     Cyber Vulnerability Evaluation
                                                     
                                                         0.000
                                                         7.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         7.000
                                                    
                                                
                                            
                                             N/A
                                             N/A
                                        
                                    
                                     
                                         2330
                                         Chem Bio Consequence Mgmt
                                         
                                             0.000
                                             1.896
                                             1.568
                                             1.591
                                             1.591
                                             1.620
                                             1.654
                                             1.687
                                             1.721
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Family of Incident Response Systems (FIRS) consists of equipment, systems, and services designed to provide Weapons of Mass Destruction (WMD) incident response forces the capabilities needed to effectively respond to a terrorist attack using Chemical, Biological, Radiological, Nuclear, and High-Yield Explosives (CBRNE). FIRS meets the mission requirements for the detection; mass casualty decontamination; force protection; responder inter-agency interoperability; Command, Control, Communications, Computers & Intelligence (C4I); urban search and rescue; medical and general support requirements needed by these forces to mitigate the effects of a CBRNE terrorist attack. FIRS relies primarily on Commercial Off-The-Shelf/Non-Developmental Items (COTS/NDI) equipment and systems that meet the particular mission requirements of Consequence Management (CM). Nuclear, Biological, and Chemical (NBC) systems are adopted if they meet the CM mission requirements. FIRS Research & Development effort allows the program to keep abreast of emerging technologies in the commercial sector and address operational capability gaps that cannot be met by commercial items.
                                             
                                                 
                                                     FIRS: Reconnaissance Mission Area
                                                     
                                                         
                                                             0.910
                                                             0
                                                             - Continued chemical contamination early warning research in support of technical refresh/replacement material solutions.
- Initiated Common Analytical Laboratory System-Field Confirmatory Integrated System (CALS FC-IS) naval system integration.
                                                        
                                                    
                                                     
                                                         
                                                             0.603
                                                             0
                                                             - Continue CALS FC-IS naval system integration.
- Complete chemical contamination early warning research in support of technical refresh/replacement material solution.
                                                        
                                                         
                                                             0.300
                                                             0
                                                        
                                                         
                                                             0.300
                                                             0
                                                             -Complete CALS FC-IS naval system integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.303M between FY19 and FY20 due to completion of chemical contamination early warning research in support of technical refresh/replacement material solution.
                                                    
                                                
                                                 
                                                     FIRS: Force Protection Mission Area
                                                     
                                                         
                                                             0.986
                                                             0
                                                             - Continued verification and validation testing at Dugway Proving Ground in support of the Operating Forces that employ Dismounted Reconnaissance Sets, Kits and Outfits (DRSKO) sets and the Chemical Biological Incident Response Force (CBIRF) in support of technical refreshes of new area monitoring devices.
- Initiated performance and durability testing for low profile self contained breathing apparatus masks in support of explosive ordnance disposal (EOD) bomb suit integration.
                                                        
                                                    
                                                     
                                                         
                                                             0.965
                                                             0
                                                             - Complete verification and validation testing at Dugway Proving Ground in support of the Operating Forces that employ DRSKO sets and the CBIRF in support of technical refreshes of new area monitoring devices.
- Complete performance and durability test for low profile self contained breathing apparatus masks in support of EOD bomb suit integration.
- Initiate durability test of CBIRF's CBRN personal protection equipment items, including Class 2 and Class 3 suits.
                                                        
                                                         
                                                             1.291
                                                             0
                                                        
                                                         
                                                             1.291
                                                             0
                                                             -Continue durability test of CBIRF's CBRN personal protection equipment items, including Class 2 and Class 3 suits.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.326M between FY19 and FY20 due to ramp up of durability testing efforts related to protection equipment.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2220
                                                     Wpns & Cmbt Vehs under $5 million
                                                     
                                                         0.454
                                                         0.476
                                                         0.540
                                                         0.540
                                                         0.556
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             N/A
                                             N/A
                                        
                                    
                                     
                                         3009
                                         Marine Corps Wargaming Capability
                                         
                                             0.000
                                             0.000
                                             0.000
                                             14.000
                                             14.000
                                             12.000
                                             8.000
                                             8.000
                                             6.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Previously executed within Proj 0030 Studies & Analysis/MC
                                             Wargaming capability efforts are focused within multiple areas to include identifying, defining, and documenting requirements and capabilities; directing cyber security support for initiatives to boost information assurance in the areas of modeling & simulation, network configuration, security control validation, and type accreditation; development of performance specifications; and modeling and simulation prototyping efforts.  The wargaming capability facilitates the assessment and evaluation of operating and functional concepts, operational and technology-based approaches, current concepts of operations, and principles and methods that inform decisions in support of force development and requirements generation.  Wargaming capability results are used to develop, assess, and refine future operating and functional concepts across the full range of military operations (ROMO).  Additionally, they test current OPLANS and CONOPS; examine operational and tactical actions through repeated, multiple iterations; enable the full development of concepts through opportunities for examination and evaluation; assess capability investments while guiding capability resourcing actions and informing the POM development; and provide education and leadership development.
                                             
                                                 
                                                     Wargaming Capability
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Executed within Proj 0030 Studies & Analysis/MC.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Executed within Proj 0030 Studies & Analysis/MC.
                                                        
                                                         
                                                             14.000
                                                             0
                                                        
                                                         
                                                             14.000
                                                             0
                                                             Continue Engineering and Manufacturing Development phase activities including an Integration Readiness Review, documentation of the Allocated Baseline, preparation for the Critical Design Review to be held in FY21, development of sustainability and maintainability approaches, development of manpower and training plans, and initiation of documentation for a Milestone C in FY21.  

Begin prototyping two or more integrated wargaming capability solutions that will demonstrate the ability to conduct world class wargaming while incorporating data capture tools, data analysis tools, advanced models and simulations, cross domain solutions, dynamic 2-D to 3-D visualization, player interface tools, automated adjudication, scenario generation and wargame design tools, virtualization, and prototype algorithms and data integration.  

Design and develop Information Technology (IT) and network infrastructure and identify and apply cybersecurity controls to specific technologies.  

Continue all efforts not completed in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY2018 & FY2019 executed within Project 0030 Studies & Analysis/MC.  The FY19 budget within Project 0030 was $5.865M therefore the overall increase from FY19 to FY20 of $8.135M for Marine Corps Wargaming efforts can be attributed to the initiation of Milestone C activities, prototyping of integrated solutions, design and development of Information Technology (IT) and network infrastructure, and identification and application of cybersecurity controls.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4630
                                                     Marine Corps Wargaming Capabilites
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         12.000
                                                         28.000
                                                         9.000
                                                         6.991
                                                         0.000
                                                         55.991
                                                    
                                                
                                            
                                             Wargaming capability results are used to develop, assess, and refine future operating and functional concepts across the full range of military operations (ROMO).  Additionally, they test current OPLANS and CONOPS; examine operational and tactical actions through repeated, multiple iterations; enable the full development of concepts through opportunities for examination and evaluation; assess capability investments while guiding capability resourcing actions and informing the POM development; and provide education and leadership development.
                                        
                                    
                                     
                                         3783
                                         Information Environment Strategy, Policy and Governance
                                         
                                             0.000
                                             0.000
                                             0.000
                                             3.145
                                             3.145
                                             3.875
                                             3.952
                                             4.031
                                             4.112
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This is a new Project in FY 2020.
                                             The Information Environment (IE) is a global, interconnected, complex, continuously changing eco-system that is increasingly connected across our war fighting functions. Given the complexity and the speed of changes in the IE and to address the significant role information now plays in current and future conflicts, a unifying operational and technical strategy must be developed to outpace our adversaries.
Analysis will inform the development and integration of Marine Corps Information Environment Operations (IE Ops) that are guided by the Commandant's Strategic Plan, Marine Corps Operating Concepts (MOC).  Research and analysis efforts support: design and coordinated implementation of an Objective Network to fight on and through a contested environment; design and collaboration on a Naval Tactical Grid and a Joint Tactical Grid; a threat estimate to inform capability development; and analysis to inform the development and fielding of an integrated information capability.  These efforts will be accomplished leveraging analytic support from government Labs and Industry to dynamically exploit our National Defense Strategy (NDS) priority operational problems related to the Information Environment through limited user evaluations and functional capability assessments with Marines. In addition, rapid development of capabilities to address problems in the IE Ops will be developed utilizing the Accelerator process which utilizes best commercial practice of design thinking.
                                             
                                                 
                                                     Information Environment Strategy
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Not Applicable
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Not Applicable
                                                        
                                                         
                                                             3.145
                                                             0
                                                        
                                                         
                                                             3.145
                                                             0
                                                             -Initiate innovation activities across the information domain to develop user centered capabilities for the future operating environment.  

-Implement a data science team to support the digital transformation of Marine Corps data stores to data and information across the Services and other DoD partners and position the Marine Corps to leverage DoD investments in Artificial Intelligence and Machine Learning. 

-Implementation of Accelerator Team and methods, scaling best commercial practices of Agile Development and Design Thinking tools, to support the rapid design and development of Minimally Viable Products (MVPs) with Marines/stakeholders for the information environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $3.145M from FY19 to FY20 is because this project is a new start to support Information Environment analysis and integration to address the significant role information now plays in current and future conflicts.
                                                    
                                                
                                            
                                             N/A
                                        
                                    
                                
                            
                             
                                 0605898N
                                 (U)MANAGEMENT HQ - R&D
                                 192
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     43.266
                                     41.765
                                     39.673
                                     39.673
                                     41.064
                                     42.081
                                     42.607
                                     43.549
                                     Continuing
                                     Continuing
                                
                                 The Management HQ - R&D program funds management headquarter civilian personnel salaries at the Office of Naval Research (ONR).  These personnel support the management of the Naval Science and Technology (S&T) programs.  This program also funds management headquarter contractor support for the Integrated Warfare Systems (IWS) Program Executive Office.
                                 
                                     
                                         44.279
                                         43.262
                                         42.134
                                         42.134
                                    
                                     
                                         43.266
                                         41.765
                                         39.673
                                         39.673
                                    
                                     
                                         -1.013
                                         -1.497
                                         -2.461
                                         -2.461
                                    
                                     
                                         
                                             -1.497
                                        
                                         
                                             -1.012
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.782
                                                     -0.782
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -1.679
                                                     -1.679
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $.782 million to account for the availability of prior year execution balances.  The funding change from FY 2019 to FY 2020 reflects planned reductions in Management Headquarter activity contracted work hours.
                                
                                 
                                     
                                         0223
                                         Sub Combat System Improvement (ADV)
                                         
                                             0.000
                                             0.141
                                             0.149
                                             0.141
                                             0.141
                                             0.129
                                             0.134
                                             0.137
                                             0.140
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides management headquarters contractor support to the Integrated Warfare Systems (IWS) Program Executive Office (PEO).  This work supports Navy Acoustic Superiority and Technology Insertion Initiatives through the application of advanced development and testing of sensors and sensor processing systems supporting tactical control systems improvements. This addresses technology challenges to improve tactical control in littoral and open ocean environments for a variety of operational missions.
                                             
                                                 
                                                     Management Headquarters Personnel
                                                     
                                                         
                                                             0.141
                                                             0
                                                             - Continued Advanced Processing Build (APB) development, integration, land-based testing, at-sea testing, and
establishment of tactical scenarios.
- Continued Flank Array development including beamforming and signal processing improvements to maximize Low
Frequency Active (LFA) capability, tactical/combat system updates to perform target localization and data analysis of the at-sea test of LVA2 array.
- Continued embedded sensor and open architecture telemetry development.
                                                        
                                                    
                                                     
                                                         
                                                             0.149
                                                             0
                                                             - Continue Advanced Processing Build (APB) development, integration, land-based testing, at-sea testing, and
establishment of tactical scenarios.
                                                        
                                                         
                                                             0.141
                                                             0
                                                        
                                                         
                                                             0.141
                                                             0
                                                             - Continue Advanced Processing Build (APB) development, integration, land-based testing, at-sea testing, and
establishment of tactical scenarios.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             N/A
                                             This program funds management headquarter contractor support.  Performance is measured by attaining the administrative and financial tasks necessary to support program office management.
                                        
                                    
                                     
                                         1447
                                         Surf Combatant Combat System Imp
                                         
                                             0.000
                                             0.165
                                             0.174
                                             0.178
                                             0.178
                                             0.180
                                             0.184
                                             0.188
                                             0.192
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  This work supports Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrates new equipment and systems to pace the threat and capture advances in technology.
                                             
                                                 
                                                     Management Headquarter Personnel
                                                     
                                                         
                                                             0.165
                                                             0
                                                             -Supported Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrated new equipment and systems to pace the threat and captured advances in technology.
                                                        
                                                    
                                                     
                                                         
                                                             0.174
                                                             0
                                                             -Support Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrate new equipment and systems to pace the threat and capture advances in technology.
                                                        
                                                         
                                                             0.178
                                                             0
                                                        
                                                         
                                                             0.178
                                                             0
                                                             -Support Cruiser and Destroyer AEGIS Combat System (ACS) upgrades and integrate new equipment and systems to pace the threat and capture advances in technology.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             N/A
                                             This PE funds contractor support for management headquarter contractors.  Performance is measured by attaining the administrative and financial tasks necessary to support program office management.
                                        
                                    
                                     
                                         3159
                                         Naval Integrated Fire Control-Counter Air SE&I
                                         
                                             0.000
                                             0.165
                                             0.173
                                             0.177
                                             0.177
                                             0.179
                                             0.183
                                             0.187
                                             0.191
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO). This work supports Naval Integrated Fire Control - Counter Air (NIFC-CA) project.  Through this support technological advances are being developed enabling PEO IWS to extend the Naval Theater Air and Missile Defense battlespace out to the maximum kinematic range of our weapons.
                                             
                                                 
                                                     Management Headquarter Personnel
                                                     
                                                         
                                                             0.165
                                                             0
                                                             -Supported the Navy's research and development efforts for NIFC-CA's System Engineering, Integration and Test (SEI&T) project.
-Provided system engineering to assist with upgrades the White Sands Missile Range (WSMR) Desert Ship complex to an AEGIS Advanced Capability Build (ACB).
                                                        
                                                    
                                                     
                                                         
                                                             0.173
                                                             0
                                                             Support the Navy's research and development efforts for NIFC-CA's System Engineering, Integration and Test (SEI&T) project.
-Provide system engineering to upgrade the White Sands Missile Range (WSMR) Desert Ship complex to an AEGIS Advanced Capability Build (ACB).
                                                        
                                                         
                                                             0.177
                                                             0
                                                        
                                                         
                                                             0.177
                                                             0
                                                             Support the Navy's research and development efforts for NIFC-CA's System Engineering, Integration and Test (SEI&T) project.
-Provide system engineering to upgrade the White Sands Missile Range (WSMR) Desert Ship complex to an AEGIS Advanced Capability Build (ACB).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This PE funds contractor support for management headquarter contractors.  Performance is measured by attaining the administrative and financial tasks necessary to support program office management.
                                        
                                    
                                     
                                         3186
                                         Air and Missile Defense Radar
                                         P384
                                         
                                             0.000
                                             0.493
                                             0.514
                                             0.524
                                             0.524
                                             0.534
                                             0.546
                                             0.557
                                             0.568
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  Through this support, technological advances are being developed, enabling PEO IWS to deliver "Enterprise" solutions for Naval Warfare Systems that operate seamlessly and effectively within the Fleet and Joint Forces.
                                             
                                                 
                                                     Management Headquarter Personnel
                                                     
                                                         
                                                             0.493
                                                             0
                                                             - Conducted System Verification Review / Functional Configuration Audit/ Production Readiness Review (SVR/FCA/PRR) 
- Provided system engineering and software updates support of AEGIS ACB 20 Preliminary Design Review (PDR) and Critical Design Review (CDR)
- Supported combat system integration and DDG 51 FLT III integration, including preparing for ACB20 PDR
- Completed systems integration testing (DT-3) at Pacific Missile Range Facility (PMRF).
                                                        
                                                    
                                                     
                                                         
                                                             0.514
                                                             0
                                                             - Continue support for combat system integration and DDG 51 FLT III integration, including preparing for ACB20 CDR
- Provide system engineering and software support for combat system integration efforts
- Initiate risk reduction testing at Advanced Radar Development Evaluation Laboratory (ARDEL), including refinement of radar operation functions (calibration, fault detection/fault isolation, environmental adaptation), improving electronic protection capabilities, and continue data collection on ballistic missile defense targets of opportunity.
                                                        
                                                         
                                                             0.524
                                                             0
                                                        
                                                         
                                                             0.524
                                                             0
                                                             - Continue risk reduction testing at ARDEL, including refinement of radar operation functions (calibration, fault detection/fault isolation, environmental adaptation), improving electronic protection capabilities, and continue data collection on ballistic missile defense targets of opportunity.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604522N
                                                     Air and Missile Defense Radar (AMDR) System
                                                     
                                                         31.119
                                                         27.059
                                                         55.535
                                                         55.535
                                                         78.440
                                                         88.190
                                                         80.715
                                                         80.156
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             N/A
                                             This PE funds contractor support for management headquarter contractors.  Performance is measured by attaining the administrative and financial tasks necessary to support program office management.
                                        
                                    
                                     
                                         3216
                                         Tactical Support Center-Integration
                                         
                                             0.000
                                             0.025
                                             0.027
                                             0.025
                                             0.025
                                             0.026
                                             0.027
                                             0.028
                                             0.029
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project provides management headquarters contractor support to the Integrated Warfare System (IWS) Program Executive Office (PEO).  This supports AN/SQQ-34 Aircraft Carrier Tactical Support Center (CV-TSC) fulfillment of Anti-Submarine Warfare (ASW) and Surface Warfare (SUW) coordination functions utilizing data received from multiple sources to assess the threat and assist the Tactical Action Officer (TAO) and Composite Warfare Commander (CWC) in effectively applying available resources to support CVN self-defense. This supports CV-TSC functionality updates being implemented through an evolutionary acquisition approach, providing phased incremental builds that are developed, tested, certified and fielded.
                                             
                                                 
                                                     Management Headquarter Personnel
                                                     
                                                         
                                                             0.025
                                                             0
                                                             - Continued CV-TSC Development/Integration including development of software builds and systems engineering efforts, conduct of incremental requirements, design, and test reviews.
                                                        
                                                    
                                                     
                                                         
                                                             0.027
                                                             0
                                                             - Continue CV-TSC Development/Integration including development of software builds and systems engineering efforts, conduct of incremental requirements, design, and test reviews.
                                                        
                                                         
                                                             0.025
                                                             0
                                                        
                                                         
                                                             0.025
                                                             0
                                                             - Continue CV-TSC Development/Integration including development of software builds and systems engineering efforts, conduct of incremental requirements, design, and test reviews.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             N/A
                                             This PE funds contractor support for management headquarter contractors.  Performance is measured by attaining the administrative and financial tasks necessary to support program office management.
                                        
                                    
                                     
                                         3345
                                         ONR Management Headquarters
                                         
                                             0.000
                                             42.277
                                             40.728
                                             38.628
                                             38.628
                                             40.016
                                             41.007
                                             41.510
                                             42.429
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds all basic costs of Office of Naval Research Management Headquarters Activity (MHA) salaries and non-labor in support of the entire Navy Science & Technology (S&T) program. Through this support, the S&T enterprise pursues the technological advances that enable the Fleet's ability to operate from a position of technological superiority.

Specifically, funding facilitates the execution of the Navy's basic research, applied research, and advanced technology development programs at the nation's universities/colleges, Navy laboratories, Warfare Centers, and private industry.
                                             
                                                 
                                                     Management Headquarters Personnel
                                                     N/A
                                                     
                                                         
                                                             42.277
                                                             0
                                                             Provides corporate MHA personnel salaries and Non-Labor support in facilitating the purchase of the S&T programs for the Navy to ensure consistent external reporting. All Non-Operational HQ is now Major Headquarters Activity (MHA).

Continue to reduce auditability challenges to meet the mandate.
                                                        
                                                    
                                                     
                                                         
                                                             40.728
                                                             40
                                                             Provides corporate MHA personnel salaries and Non-Labor support in facilitating the purchase of the S&T programs for the Navy to ensure consistent external reporting. All Non-Operational HQ is now Major Headquarters Activity (MHA).

Continue to reduce auditability challenges to meet the mandate.
                                                        
                                                         
                                                             38.628
                                                             39
                                                        
                                                         
                                                             38.628
                                                             39
                                                             Provides corporate MHA personnel salaries and Non-Labor support in facilitating the purchase of the S&T programs for the Navy to ensure consistent external reporting. All Non-Operational HQ is now Major Headquarters Activity (MHA).

Continue to reduce auditability challenges to meet the mandate.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 reflects planned reductions in Management Headquarter activity contracted work hours.
                                                    
                                                
                                            
                                             N/A
                                             Program performance is measured by attaining financial benchmarks for planned obligations vs. actual obligations and planned expenditures vs. actual expenditures.
                                        
                                    
                                
                            
                             
                                 0606355N
                                 (U)Warfare Innovation Management
                                 193
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 6
                                 RDT&E Management Support
                                 
                                     0.000
                                     27.759
                                     41.918
                                     28.750
                                     28.750
                                     39.456
                                     43.884
                                     40.802
                                     43.570
                                     Continuing
                                     Continuing
                                
                                 Allied/Coalition Maritime Environment (ACME) 0798:
This project promotes interoperability with allied and coalition forces by facilitating maritime interoperability in both processes and communication systems, including emerging capabilities, to counter growing high-end asymmetric threats. 

Space & Electronic Warfare (SEW) Engineering 2144:
This project is a systems engineering non-acquisition program to develop, test, implement Technical Authority (TA) products, and validate Naval Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System architectures to support naval, Joint and Coalition missions across normal, contested, and degraded cyber/operational environments.  The objective of this project is carried out by multiple tasks that ensure development and delivery of naval Information Warfare (IW) capabilities that are well-integrated, interoperable, secure, and resilient to meet validated warfighting requirements.  

The Intelligence, Surveillance, and Reconnaissance (ISR) Architecture 2147:
This project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment (JIE) and Intelligence Community (IC) Information Technology Environment (ITE). This effort to develop integrated ISR architectures will also help instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR POR progress in conforming to a single Navy architecture.

Fleet Experimentation 3319:  
The U.S. Navy's Fleet Experimentation (FLEX) project advances/augments operational and tactical warfighter capabilities through the experimentation of high payoff initiatives, technologies and concepts, Fleet Concepts of Operations (CONOPS), doctrine, and new tactics, techniques and procedures (TTP). The main focus of FLEX between 2018 and 2024 is to operationalize "A Design For Maintaining Maritime Superiority" Blue Line of Effort (LOE) through the execution of Fleet Design materiel/non-materiel capability employment.  

Trident Warrior Project 3320: 
The U.S. Navy's Trident Warrior (TW) experimentation campaign enables early delivery of capabilities to the warfighter via Fleet-directed Trident Warrior operational events with an emphasis on United States Fleet Forces/Commander Pacific Fleet (USFF/CPF) directed focus areas. 
  
Maritime Communications Demonstration Project 3420:
Classified Project Maritime Communications Demonstration (MCD) is not a new start.  Funding was realigned from project 3319 FLEX in FY18. The Expeditionary SFOC Communications is developing and experimenting innovative concepts designed to validate both materiel and non-materiel methodologies to provide resilient command and control within the maritime domain.  Identified previous work done within OSD channels, and will leverage lessons learned.
                                 
                                     
                                         28.841
                                         41.918
                                         36.877
                                         36.877
                                    
                                     
                                         27.759
                                         41.918
                                         28.750
                                         28.750
                                    
                                     
                                         -1.082
                                         0.000
                                         -8.127
                                         -8.127
                                    
                                     
                                         
                                             -1.082
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -8.067
                                                     -8.067
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.060
                                                     -0.060
                                                
                                            
                                        
                                    
                                     The FY2020 funding request for project 2144 (Space & Electronic Warfare Engineering) was reduced by $5.218 million to account for the availability of prior year execution balances.

The FY2020 funding request for project 3319 (Fleet Experimentation) was reduced by $0.906 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         0798
                                         Allied/Coalition Maritime Environment (ACME)
                                         
                                             0.000
                                             0.000
                                             1.076
                                             1.114
                                             1.114
                                             1.157
                                             1.204
                                             1.250
                                             1.272
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The ACME program advances Information Warfare (IW) (to include Command, Control, Communications, Computers; Intelligence, Surveillance and Reconnaissance (C4ISR); Electronic Warfare (EW); and Cyber Warfare), interoperability with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS), North Atlantic Treaty Organization (NATO), and other Allied and Coalition partners. The program determines maritime operational gaps with our allies, identifies Doctrine, Organization, Training, Material, Leadership, Personnel, and Facilities (DOTMLPF) solutions with the potential to fill those gaps, and assesses these solutions and associated concepts of operation in laboratory and at-sea environments. The ACME program includes integration and testing in support of joint and Allied war fighting capabilities, including interoperability testing of IW equipment. Allied and joint interoperability is critical for future maritime operations, especially as the United States Navy (USN) expands Internet Protocol (IP) networking throughout the fleet via Consolidated Afloat Networks and Enterprise Services (CANES), Next Generation Networks (NGEN), Mission Partner Environment/ Future Mission Networking (MPE/FMN), the U.S. Battlefield Information Collection and Exploitation System - eXtended (BICES-X), and with the Joint Information Environment (JIE).
Currently, IP connectivity with AUSCANNZUKUS and other Allied/Coalition forces is limited, requiring extensive backhaul through ashore infrastructure. Higher bandwidth solutions suitable for use over tactical networks require development and assessment for emerging coalition and joint interoperability requirements, such as Maritime Domain Awareness (MDA), Network Operations Without Shore (NOWS), Satellite Communications (SATCOM) Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, and to counter Anti-Access Area Denial (A2/AD) threats. Increases in data throughput are required for the effective exchange of rich IW data sets and services via Service Oriented Architectures (SOA) within the limitations of High Frequency (HF), Ultra-High Frequency (UHF), and other portions of the radio frequency spectrum, coupled with appropriate Information Assurance and Computer Network Defense (IA/CND) mechanisms. Development and assessment of potential solutions will integrate improved IP capabilities with the Advanced Digital Network Systems (ADNS) and existing international standards (e.g. Allied Communications Publication 200, NATO Standardization Agreements 5066 and 4691). The continued development and refinement of advanced tactical networking technologies and protocols, to include Low Probability of Intercept (LPI), Low Probability of Detection (LPD), and Anti-Jam (AJ) capabilities as well as Automatic Link Establishment (ALE) standards, will provide for a significant improvement in secure data sharing within, and between, coalition maritime elements.
                                             
                                                 
                                                     Advanced Relay Capabilities
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Allied/Coalition Maritime Environment (ACME) funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             1.076
                                                             0
                                                             - Continue to develop and evaluate secure and interoperable technologies and capabilities supporting Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations, to include multibearer routing, distributed applications and services and their integration with Mission Partner Environment/ Future Mission Networking (MPE/FMN).  This will include Allied/Coalition Shared Situational Awareness, cross-domain and data labeling solutions in maritime tactical networking environments, and advanced Information Assurance and Computer Network Defense (IA/CND) solutions (with common and interoperable processes and technologies). 
- Assess technologies for interoperable maritime networking with the continued refinement of advanced tactical networking and communication capabilities, including high-latitude/polar environments, which promote task group-centric operations. Solutions will address higher bandwidth, Low Probability of Intercept (LPI)/Low Probability of Detection (LPD)/Anti-Jam (AJ) technologies across the Radio Frequency (RF) and Optical spectrum and include airborne capabilities. Evaluation of electromagnetic spectrum management and visualization technologies, force-level Electronic Warfare/Electro-magnetic Maneuver Warfare (EW/EMW) will also enhance interoperable Information Warfare (IW). 
- Continue to increase Allied IW interoperability with other joint and maritime multi-national forums, such as the Combined Communications Electronic Board (CCEB), Multinational Maritime Information-system Interoperability Steering Group (M2I2), MPE/FMN, and Joint Information Environment (JIE) forums.
- Continue to assess and validate individual technologies, integrated solutions, and associated Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities (DOTMLPF) through experimentation, trials and demonstrations with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS) and other Allied/Coalition partners during operational venues, such as the United States Navy (USN) Rim of the Pacific (RIMPAC) or United Kingdom (UK) Joint Warrior exercise series.
                                                        
                                                         
                                                             1.114
                                                             0
                                                        
                                                         
                                                             1.114
                                                             0
                                                             - Continue to develop and evaluate secure, interoperable technologies and capabilities supporting Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operations including Allied/Coalition Shared Situational Awareness, cross-domain and data labeling solutions in maritime tactical networking environments, and advanced Information Assurance and Computer Network Defense (IA/CND) solutions (with common and interoperable processes and technologies). 
- Continue to evaluate technologies for interoperable maritime networking. Solutions will address higher bandwidth, Low Probability of Intercept (LPI)/Low Probability of Detection (LPD)/Anti-Jam (AJ) technologies across the Radio Frequency (RF) and Optical spectrum and include airborne capabilities. Evaluation of electromagnetic spectrum management and visualization technologies, force-level Electronic Warfare/Electro-magnetic Maneuver Warfare (EW/EMW) will also enhance interoperable Information Warfare (IW). 
- Continue to enhance Allied IW interoperability with other joint and maritime multi-national forums, such as the Combined Communications Electronic Board (CCEB), Multinational Maritime Information-system Interoperability Steering Group (M2I2), MPE/FMN, and Joint Information Environment (JIE) forums.
- Continue to assess and validate individual technologies, integrated solutions, and associated Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities (DOTMLPF) through experimentation, trials and demonstrations with Australia, Canada, New Zealand, United Kingdom, United States (AUSCANNZUKUS) and other Allied/Coalition partners during operational venues, such as the United States Navy (USN) Rim of the Pacific (RIMPAC) or United Kingdom (UK) Joint Warrior exercise series.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.038 million increase is attributed to additional support required for Allied Information Warfare (IW) interoperability exercises with other joint and maritime multi-national forums.
                                                    
                                                
                                            
                                             Advanced Relay Capabilities: The ACME program will employ laboratory testing and at-sea demonstrations to assess specific technologies, operational concepts, and integrated Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities (DOTMLPF) solutions pertaining to Denied, Degraded, Intermittent and Low-bandwidth (DDIL) operational environments, Network Operations Without Shore (NOWS), Maritime Domain Awareness (MDA), Mission Partner Environment/ Future Mission Networking (MPE/FMN), Joint Information Environment (JIE), and other aspects of Information Warfare (IW). These assessments will report on identified capability gaps, link capability gaps to technology/DOTMLPF gaps, identify technologies and DOTMLPF solutions considered ready for deployment, transition to a program of record to enhance Fleet war fighting capability, and enhance Allied interoperability.
                                        
                                    
                                     
                                         2144
                                         Space & Elec Warfare Engineering
                                         
                                             0.000
                                             0.000
                                             22.058
                                             14.535
                                             14.535
                                             23.841
                                             28.209
                                             24.635
                                             26.165
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             To support Navy objectives in advancing Information Warfare (IW) capabilities, the Space and Electronic Warfare (SEW) Engineering project provides six main functions:

(1) Develop the architectures, specifications and standards, tools, and processes to support a single integrated Navy plan for cybersecurity. These engineering artifacts provide Navy specific guidance to drive common and consistent implementation of security controls across current and future Navy Programs of Record/projects. This eliminates redundancies and inefficiencies characteristic of previous stove-pipe development efforts in which each system addressed security individually. These efforts enable a standardized approach to move out faster to improve the Navy's cyber resiliency. 

(2) Provide the cybersecurity vulnerability and functional test capability which supports cybersecurity test requirements and the Command, Control, Communications, Computers, Intelligence (C4I) components of USS Secure. USS Secure is a cyber assessment program within the Navy. This System of Systems (SoS) (Afloat, Aloft, C4I & Shore) capability in a test laboratory environment provides a rapidly re-configurable capability that integrates maritime hardware systems into a virtual platform. This platform level SoS provides cybersecurity research, development, test and evaluation, and training, not otherwise possible. This combination of Systems Commands (SYSCOM) laboratories, cyber ranges, and Red Teams simulating Navy platforms in operational maritime environments is critical for effectively evaluating cyber threats against specified mission threads.

(3) Define an integrated Enterprise Architecture to support design, development and delivery of integrated Navy Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. This architecture reflects current (as-is) and future (target) end states to support technical analyses, program planning, and enterprise-level investment decisions across IW capabilities. Perform mission based system of systems analysis to ensure integration and interoperability, and validate end-to-end warfighting capabilities to quickly address emerging threats. 

(4) Provides engineering tools and processes to drive rigorous Systems Engineering discipline across the acquisition lifecycle to support rapid development and delivery of secure and interoperable C4ISR, Business IT, and Space Systems capabilities that meet Fleet requirements. Conduct Systems Engineering Technical Reviews (SETRs) to provide independent, objective assessments of technical maturity and compliance with applicable architectures, specifications and standards across IW capabilities. 

(5) The Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX) provides a means to demonstrate and evaluate the interoperability of United States (US), North Atlantic Treaty Organization (NATO), and coalition information sharing systems.

(6) Navy Additive Manufacturing (AM) technology aligns to CNO priorities to deliver revolutionary capabilities to improve fleet readiness.  These enterprise solutions will provide the foundation to (1) enhance warfighter capability through new innovative system designs; (2) increase readiness through low volume production of hard to source items; and (3) improve warfighting capacity by enabling production at or near the point of need. Specific efforts include the development of an Enterprise Digital Manufacturing Architecture which addresses design and certification of AM capabilities for both afloat and ashore, development of Cyber Security Risk Management Profiles for devices and applications on operational networks, definition of a secure Technical Data Package to describe components that can be digitally manufactured, and the development of an overarching, enterprise-level Digital Manufacturing Thread (device management, digital rights management, licensing, configuration management, data storage rule/access and application programing interfaces).
                                             
                                                 
                                                     Cybersecurity Architecture, Specifications and Standards
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Cybersecurity Architecture, Specifications and Standards funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             7.890
                                                             0
                                                             - Continue to develop the architectures, specifications, and standards that provide the technical foundation of a single, integrated Navy plan for cybersecurity in accordance with changes in the threat environment, advances in technology, evolving Department of Defense (DoD) guidance, and results of USS SECURE cyber test activities.
- Continue to assess Navy Programs of Record (PoR) plans for implementation of cybersecurity controls, assess compliance to determine cyber risk with Information Assurance (IA) Technology Authority (TA) cybersecurity architectures and standards, and perform risk assessments that articulate systems' ability to effectively support operational missions in various cyber conditions. 
- Continue Defense-in-Depth Functional Implementation Architecture Network Transformation (DFIANT) work across Naval Systems Commands (SYSCOMs) to develop domain-specific implementations of the Defense-in-Depth Functional Implementation Architecture (DFIA) by defining control points, IA and logical attributes, controlling parameters, and inheritable security controls to establish a layered approach to cybersecurity.
- Develop detailed design artifacts for PoRs to ensure integration between Navy Cyber Situational Awareness (NCSA) tools and the Defensive Cyber Operations (DCO) enclave to enable command and control of Navy networks under all cyber conditions.
- Continue to assess Acquisition Category (ACAT) programs compliance with Information Technology (IT) and IA TA architectures, specifications and standards.  Pilot the newly developed Cybersecurity Figure of Merit (CFOM) to refine the process and toolset for quantifying cybersecurity readiness.
                                                        
                                                         
                                                             6.793
                                                             0
                                                        
                                                         
                                                             6.793
                                                             0
                                                             - Assess emerging threats, advances in technology, updates to National Institute of Standards and Technology (NIST) and DoD guidance, and results of USS SECURE cyber test activities to inform the need for new technical artifacts that provide cybersecurity guidance to Navy Programs of Record (PoR) and projects.  Continue to develop the architectures, specifications, and standards that provide the technical foundation of the single, integrated Navy plan for cybersecurity.
- Continue to evaluate and provide feedback on Navy PoRs plans for implementation of cybersecurity controls. Support program reviews and milestones by assessing compliance with Informational Assurance (IA) Technology Authority (TA) cybersecurity architectures and standards, and perform risk assessments that articulate systems' ability to effectively support operational missions in various cyber conditions.
- Drive implementation of IA TA cybersecurity architectures and standards across programs and projects.
- Develop detailed design artifacts for PoRs to ensure integration between Navy Cyber Situational Awareness (NCSA) tools and the Defensive Cyber Operations (DCO) enclave to enable command and control of Navy networks under all cyber conditions.
- Continue to assess Acquisition Category (ACAT) programs compliance with Information Technology (IT) and IA TA architectures, specifications and standards.  Refine the Cybersecurity Figure of Merit (CFOM) to assess Information Warfare programs and projects effectiveness in meeting cybersecurity requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.097 million decrease is attributed to reduced domain-specific implementation of the in Depth Functional Implementation Architecture (DFIA).
                                                    
                                                
                                                 
                                                     Cybersecurity Vulnerability & Functional Test Capability
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Cybersecurity Vulnerability & Functional Test Capability funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             4.123
                                                             0
                                                             - Install Command, Control, Communications, Computers, Intelligence (C4I) components within two test laboratory assets procured in FY18 to allow platforms to test their C4I systems in a threat environment. 
- Utilize lab assets for cross-Systems Command(SYSCOM) USS SECURE serial test events.
- Continue to develop and mature connectivity (including assessment and authorization) strategies to combine Systems Command (SYSCOM) laboratories, cyber ranges, and Red Teams to develop more accurate simulations of Navy platforms in operational maritime environments allowing for critical, effective, and expeditious evaluation of cyber threats against specified mission threads.
                                                        
                                                         
                                                             0.831
                                                             0
                                                        
                                                         
                                                             0.831
                                                             0
                                                             - Continue to utilize lab assets for cross-SYSCOM USS SECURE serial test events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.292 million decrease is attributed to the availability of prior year execution balances and a decrease in support for cross-SYSCOM USS SECURE test events.
                                                    
                                                
                                                 
                                                     Enterprise Architecture
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Enterprise Architecture funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             0.746
                                                             0
                                                             - Continue development of an overarching Space and Naval Warfare Systems Command (SPAWAR) Enterprise Architecture with associated specifications, standards and profiles to support effective engineering, design, development, acquisition, and delivery of Navy Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR), Business Information Technology (IT), and Space System capabilities. 
- Continue to develop the capabilities of the Architecture Data Repository. 
- Continue development of Model Based System Engineering (MBSE) capabilities, processes and tools to support technical performance gap analysis and trade recommendations by identifying capability gaps and overlaps, interoperability issues, and cybersecurity risks between Navy System of Systems (SoS) capabilities.  
- Continue to refine the Integration and Interoperability (I&I) Capability framework to support SoS analyses of how well systems operate together across the Naval enterprise to deliver validated warfighting capabilities. 
- Continue to use Command and Control (C2), Battlespace Awareness, and Integrated Fires (IF) Integrated Capabilities Technical Baseline (ICTBs) to perform analysis of mission performance, identify capability gaps, and perform engineering trade studies, to better inform investment decisions and ensure alignment to all emerging warfighting objectives for increased interoperability and information sharing across weapons, sensors, and shooters.
                                                        
                                                         
                                                             0.668
                                                             0
                                                        
                                                         
                                                             0.668
                                                             0
                                                             - Support Navy digital requirements by continuing to grow the capabilities of the Architecture Data Repository to effectively share data across the SPAWAR enterprise and with other Naval Systems Commands (SYSCOMs). Provide the infrastructure critical to implementing an integrated Model Based Systems Engineering environment, and provide configuration management 
- Continue development of Model Based System Engineering (MBSE) capabilities, processes and tools to support complex technical performance gap analysis and trade recommendations by identifying capability gaps and overlaps, interoperability issues, and cybersecurity risks between Navy System of Systems (SoS) capabilities.  
- Continue to refine the Integration and Interoperability (I&I) Integrated Capability Framework to support SoS analyses of how well systems operate together across the Naval enterprise to deliver validated warfighting capabilities. 
- Continue to use Command and Control (C2), Battlespace Awareness, and Integrated Fires (IF) Integrated Capabilities Technical Baseline (ICTBs) to perform analysis of mission performance, identify capability gaps, and perform engineering trade studies for prioritized missions, to better inform investment decisions and ensure alignment to all emerging warfighting objectives for increased interoperability and information sharing across weapons, sensors, and shooters.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of $0.078 million is driven by reduced support associated with the development of an overarching SPAWAR Enterprise Architecture.
                                                    
                                                
                                                 
                                                     SYSCOM Systems Engineering
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Systems Commands (SYSCOM) Systems Engineering funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             2.216
                                                             0
                                                             - Continue to perform Systems Engineering Technical Reviews (SETRs) of acquisition programs ensuring compliance with statutory and regulatory directives, as well as applicable Information Technology (IT) and Information Assurance (IA) Technical Authority (TA) architectures, specifications, standards and profiles.
- Continue to develop and perform technical reviews of formal acquisition and engineering documentation to ensure the application of sound systems engineering analysis and design principles to system planning requirements, design, testing, and supportability. Provided independent technical analyses to support Milestone Decisions.
- Continue to conduct Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) certifications through design and testing analysis, ensuring interoperability with platform, force level, and joint/allied/coalition forces.
- Continue engineering evaluations, assessments of compliance with authoritative architectures and technical standards, and address technical issues in the following domains: Command and Control (C2); Intelligence, Surveillance, & Reconnaissance/Information Operations (ISR/IO); Space Systems, Business IT; and Communications & Networks.
- Continue maturation of the Space and Naval Warfare Systems Command (SPAWAR) Engineering Competency Development Model (CDM) framework.
                                                        
                                                         
                                                             1.979
                                                             0
                                                        
                                                         
                                                             1.979
                                                             0
                                                             - As the Technical Authority for acquisition programs, continue to perform Systems Engineering Technical Reviews (SETRs) to ensure compliance with statutory and regulatory directives, as well as applicable Information Technology (IT) and IA TA architectures, specifications, standards and profiles.  Provide an independent assessment of technical risk to support milestone decision authority and program manager decisions.
- Continue to develop and perform technical reviews of formal acquisition and engineering documentation to ensure the application of sound systems engineering analysis and design principles to system planning requirements, design, testing, and supportability. Implement applicable current TA architectures, specifications, standards, policies and processes in documentation. Provide independent technical analyses to support Milestone Decisions.
- Continue to conduct Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) certifications through design and testing analysis, ensuring interoperability with platform, force level, and joint/allied/coalition forces.
- Continue engineering evaluations, assessments of compliance with authoritative architectures and technical standards, and address technical issues in the following domains: Command and Control (C2); Intelligence, Surveillance, & Reconnaissance/Information Operations (ISR/IO); Space Systems, Business IT; and Communications & Networks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.237 million decrease eliminated the development of the role-based Competency Development Models (CDM), which defines specialty and sub-specialty roles, as well as associated Knowledge, Skills and Abilities (KSAs) required to meet evolving mission requirements for the Space and Naval Warfare Systems Command (SPAWAR) CDM framework.
                                                    
                                                
                                                 
                                                     Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 CWIX funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             1.033
                                                             0
                                                             -Continue to develop interoperability and information sharing through coalition engagement, technology, demonstrations, and assessments leading to improvements of Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) systems within the Navy and in conjunction with Joint Services and Coalition efforts.
-Continue to pursue and utilize greater Pacific Command (PACOM) and Southern Command (SOUTHCOM) Partner Nation engagement by fostering a connected, distributed experimentation environment suitable for expanded experimentation in those areas.
-Continue to enhance interoperability across North Atlantic Treaty Organization (NATO) and affiliated Coalition Partners by participating in the planning and execution of Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX).
-Continue to assess Coalition Interoperability assurance, validation, and verification as related to the engineering and execution of the Mission Partner Environment (MPE) in the appropriate venues.
-Utilize connected environments such as the Combined Federated Battle Laboratories Network (CFBLNet) to experiment with innovative technical solutions in order to evaluate their value in fostering enhanced interoperability across Coalition Partner Nations and the United States (US).
                                                        
                                                         
                                                             1.048
                                                             0
                                                        
                                                         
                                                             1.048
                                                             0
                                                             - Continue to develop interoperability and information sharing through coalition engagement, technology, demonstrations, and assessments leading to improvements of Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) systems within the Navy and in conjunction with Joint Services and Coalition efforts.
-Coordinate with the MultiNational Maritime Informational Technology and Interoperability Board (M2I2) to facilitate interaction between OPNAV Resource Sponsor guidance and experimentation desires of Coalition Partner Nations.
-Continue to pursue and utilize greater Pacific Command (PACOM) and Southern Command (SOUTHCOM) Partner Nation engagement by fostering a connected, distributed experimentation environment suitable for expanded experimentation in those areas.
-Continue to enhance interoperability across North Atlantic Treaty Organization (NATO) and affiliated Coalition Partners by participating in the planning and execution of Coalition Warrior Interoperability eXploration, eXperimentation, eXamination, eXercise (CWIX).
-Continue to assess Coalition Interoperability assurance, validation, and verification as related to the engineering and execution of the Mission Partner Environment (MPE) in the appropriate venues.
-Continue to utilize connected environments such as the Combined Federated Battle Laboratories Network (CFBLNet) to experiment with innovative technical solutions in order to evaluate their value in fostering enhanced interoperability across Coalition Partner Nations and the United States (US).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There are no appreciable changes in funding from FY19 to FY20.
                                                    
                                                
                                                 
                                                     Additive Manufacturing
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding for this effort was previously funded in the Enterprise Architecture accomplishment.
                                                        
                                                    
                                                     
                                                         
                                                             6.050
                                                             0
                                                             -Stand-up the Additive Manufacturing (AM) Test-bed, a rapid prototyping environment that facilitates risk reduction through the integration of AM machines, hardware and software in a controlled environment.
-Develop architectural baselines supporting the digital thread to be incorporated in Afloat and Ashore networked AM nodes.
-Develop Risk Management Framework (RMF) Profiles for the various components and interfaces required to network AM hardware and software assets.
-Establish certification and technical authority for the AM effort.
                                                        
                                                         
                                                             3.216
                                                             0
                                                        
                                                         
                                                             3.216
                                                             0
                                                             -Utilize the Additive Manufacturing Test-Bed to develop specifications, standards, and architecture to drive interoperability across the Navy Enterprise Digital Thread for Additive Manufacturing.
-Continue development of Risk Management Framework (RMF) Profiles for the various components and interfaces required to network AM hardware and software assets.
-Define a Defense-in-Depth Functional Implementation Architecture Network Transformation(DFIANT) architecture for additive manufacturing.
-Initiate an additive manufacturing data strategy.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of $2.834K was primarily attributed to the establishment of the AM Test-bed in FY19, and utilizing this AM Test-bed beginning in FY20. Establishing the test-bed required hardware and software purchases in the initial set-up and now that those are in place the program requires less funding for the AM mission efforts.
                                                    
                                                
                                            
                                             The SEW engineering program will employ rigorous and consistent system engineering practices in an evolving value model to support development and deployment of shipboard, undersea, and land based capabilities based on mission and performance requirements, integrated enterprise architectures, model-validated solutions, and sustainment and supportability needs for the Command and Control (C2), Intelligence, Networks, Communications, Space, and Business Information Technology (IT) domains.

CWIX Performance Metrics: Three key metrics: (1) Interoperability and compliance with Naval (Navy and Marine Corps), joint, coalition and other non-governmental organization architectures, systems and equipment; (2) Compliance with Defense Information Services Agency (DISA), National Security Agency (NSA), and other joint and coalition information assurance and security standards; and (3) warfighter utility assessment across the joint and coalition spectrum. Specific metrics validate performance of individual technologies participating in CWIX as well as in other venues as appropriate.
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                                             Integrated architectures provide a technical framework for assessing capability gaps and performance of individual systems and System of Systems (SoS) and their ability to effectively provide the desired effects to support warfighting missions. They also serve as a means to influence and drive Programs of Record (PoR) toward a common, more efficient state that promotes interoperability and security.

The Naval Intelligence, Surveillance, and Reconnaissance (ISR) Reference Architecture project is intended to guide system of systems capability development and promote interoperability across Navy ISR programs, as well as interoperability and alignment with Department of Defense (DoD)-wide enterprise initiatives including Joint Information Environment and Intelligence Community Information Technology Environment and Space & Naval Warfare Systems Command-wide Enterprise Architecture policies. This effort to develop integrated ISR architectures will instill systems engineering discipline and standardization across the Navy ISR Enterprise and provide a means by which to assess ISR PoR progress in conforming to a single Navy architecture. These efforts will reduce Information Technology/ISR infrastructure complexity and variances, making it easier to manage, operate and defend our ISR capabilities, and help inform investment decisions across the Navy's ISR enterprise to support Assured Command and Control, Battlespace Awareness and Integrated Fires.

This effort will encompass the documentation and analysis of current ISR enterprise architectures to inform and guide requirements for target architecture development and performance requirements to support full use and incorporation of ISR capabilities to advance Navy operations afloat. The associated studies will produce both technical and non-technical implementation guidance across the Doctrine, Organization, Training, Material, Leadership, Personnel and Facilities spectrum.
                                             
                                                 
                                                     Intelligence, Surveillance, and Reconnaissance (ISR) Architecture
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 ISR Architecture funding resides under PE 0604707N.
                                                        
                                                    
                                                     
                                                         
                                                             1.583
                                                             0
                                                             -Continue to analyze the current Intelligence, Surveillance, and Reconnaissance(ISR) capabilities of afloat, ashore, joint, and national systems within mission contexts to demonstrate gaps and overlaps in Information Warfare capabilities and document in engineering artifacts and architectures. Perform trade space analysis and develop and quantify solutions using technical and operational performance parameters.
-Continue to build on the documentation and analysis of the enterprise ISR capabilities to support System of Systems engineering assessments to identify integration and interoperability gaps, trades, and solutions to support investment decision-making across the ISR portfolio.
-Continue to integrate the National, Joint, and Naval ISR architectures within mission contexts to identify functional capacities, materiel integration and interoperability gaps and overlaps, as well as any policy and doctrine impacts.
-Continue to perform verification and validation (V&V) to ensure ISR architecture and analytic products accurately capture system performance specifications. 
-Continue to capture all architectural data in the Space & Naval Warfare Systems Command (SPAWAR) analysis tool suite to support rigorous engineering assessments and architecture excursions against solution alternatives.
-Continue to ensure alignment and interoperability between ISR Architectures and Joint Information Enterprise, Intelligence Community Information Technology Enterprise and SPAWAR Enterprise Architectures.
                                                        
                                                         
                                                             1.535
                                                             0
                                                        
                                                         
                                                             1.535
                                                             0
                                                             -Continue to analyze the current ISR capabilities of afloat, ashore, joint, and national systems within mission contexts to demonstrate gaps and overlaps in Information Warfare capabilities and document in engineering artifacts and architectures. Perform trade space analysis and develop and quantify solutions using technical and operational performance parameters.
-Continue to build on the documentation and analysis of the enterprise ISR capabilities to support System of Systems engineering assessments to identify integration and interoperability gaps, trades, and solutions to support investment decision-making across the ISR portfolio.
-Continue to integrate the National, Joint, and Naval ISR architectures within mission contexts to identify functional capacities, materiel integration and interoperability gaps and overlaps, as well as any policy and doctrine impacts.
-Continue to perform verification and validation (V&V) to ensure ISR architecture and analytic products accurately capture system performance specifications. 
-Continue to capture all architectural data in the Space & Naval Warfare Systems Command (SPAWAR) analysis tool suite to support rigorous engineering assessments and architecture excursions against solution alternatives.
-Continue to ensure alignment and interoperability between ISR Architectures and Joint Information Enterprise, Intelligence Community Information Technology Enterprise and SPAWAR Enterprise Architectures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.048 million decrease is attributed to a reduced amount of support for documenting and analyzing enterprise ISR capabilities due to efficiencies in the decision-making process.
                                                    
                                                
                                            
                                             The Naval (Navy and Marine Corps) ISR Reference Architecture effort will use consistent systems engineering practices to support development of integrated ISR enterprise architectures, and model-validated solution recommendations against quantified technical and operational performance parameters.
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                                             The U.S. Navy's Fleet Experimentation (FLEX) program examines doctrine, organization, training, materiel, leadership and education, personnel, facilities, and policy (DOTMLPFP) solutions to identified warfighter capability gaps within the Future Years Defense Program (FYDP). The Navy's FLEX program considers warfighting gaps identified in: Integrated Prioritized Capability Lists (IPCL) generated by Warfighting Development Centers (WDC); Navy Integrated Priorities Letter (IPL); Navy Commanders' FLEX Guidance; and Navy Urgent Operational Needs Statements. Additionally, the Navy's FLEX program addresses innovative concepts, tactics, techniques, and procedures (TTP), and Fleet Concepts of Operation (CONOPS) that collectively mitigate Fleet-identified warfighting capability gaps. Through experimentation activities such as workshops, system or seminar war simulations, live at-sea events, and experimentation campaigns, the FLEX program examines potential materiel and non-materiel tangible solutions that will enhance the Fleet's ability to execute assigned missions. FLEX events and campaigns are comprised of all facets of experimentation including design, planning, systems engineering and integration, execution, data collection, analysis, assessment, and the delivery of tangible products to the fleet. While Naval-centric, FLEX efforts include joint, coalition, Science and Technology (S&T), academia, and industry partners.
                                             
                                                 
                                                     Fleet Experimentation
                                                     The U.S. Navy's Fleet Experimentation (FLEX) program is a collaborative effort with multiple partners designed to address fleet prioritized capability gaps to produce doctrine, organization, training, materiel, leadership development, personnel, facilities, and policy (DOTMLPF-P) actions. FLEX program deliverables are focused on operational and tactical warfighting capabilities prioritized near term (within the Future Years Defense Program). U.S. Navy staff manages DOTMLPF-P actions resulting from experiment execution to establish or enhance warfighting capability in Fleet Design, Integrated Air and Missile Defense (IAMD), Amphibious Warfare (AMW), Surface Warfare (SUW), Strike Warfare (STW), Anti-Submarine Warfare (ASW), Expeditionary Warfare (EXW), Information Warfare (IW), Mine Warfare (MIW) and Anti-Terrorism/Force Protection (AT/FP).  

FLEX supports Operational/Tactical venues to experiment, demonstrate, and assess warfighting CONOPS development, concepts, doctrine/training development, tactics, techniques and procedures (TTPs), and technologies. Multi-year experiment campaigns focus on warfighting capability in accordance with U.S. Navy guidance to evaluate and transition  DOTMLPF-Policy change recommendations.
                                                     
                                                         
                                                             11.131
                                                             0
                                                             The U.S. Navy's FLEX program directly supports four of the five elements outlined in the Secretary of the Navy's Innovation Vision: (1) Build the Naval Innovation Network, (2) Improve the Use of DON Information, (3) Accelerate Emerging Operational Capabilities to the Fleet, and (4) Develop Game-Changing Warfighting Concepts. Experimentation is vital to continuously improving naval warfighting capabilities.  The FLEX Execution Plan supported the following events: 

ELECTROMAGNETIC MANEUVER WARFARE (EMW) EXPERIMENTATION
Navy conducted multiple events designed to synchronize and align experiment initiatives with EMW campaign tasks to provide solutions to EMW capability gaps and to ensure development of doctrine is synchronized with the introduction of new technology in order to provide the Fleet and Fleet trainers with required capabilities at the tactical and operational levels. Specific events completed in FY18 include:

RIMPAC 18 AT-SEA EXPERIMENT - This event, leveraged the fleet assets and at-sea time associated with a major Pacific fleet training exercise, Rim of the Pacific (RIMPAC) 2018. The effort evaluated technology and/or TTP-related initiatives to close warfighting gaps identified across multiple POM-20 Integrated Prioritized Capability Lists (IPCLs).

SPECTRAL TSUNAMI 2018 SEMINAR WAR SIMULATION - This event, held 09-13 July 2018 and sponsored by OPNAV N2N6, was comprised of stakeholders from across the Navy to define the baseline warfighting scenario and existing technical capabilities to form an Integrated Technical Capabilities Baseline (ITCB). The war simulation identified areas of strengths and weaknesses, areas for improving operational effectiveness and hardware/software changes necessary to improve existing POR systems or suggest requirements for new capability. The war simulation built upon the results of the 2017 war simulation and the scope was expanded to include select coalition capabilities and participants.

NAVY TACTICAL GRID ENABLERS 2018 AT-SEA EXPERIMENT - This continued effort to operationalize the Navy Tactical Grid leveraged STORMFORCE 2018, a National Security Agency (NSA)-sponsored Five Eyes tactical signals intelligence (SIGINT) interoperability-focused experiment from 07-11 May 2018 to examine and enhance integration and interoperability of sensors, networks, data fusion, and analytic capabilities across national, theater, and organic platforms. The effort also involved an MQ-4C Triton Workshop completed 22-24 May 2018 that examined concepts of operation and employment of the Triton unmanned air system in preparation for an early operational deployment in late 2018. The final phase of this effort occurred during exercise VALIANT SHIELD 2018 from 11-23 September 2018.

STRIKE GROUP-ORGANIC, LONG ENDURANCE UNMANNED AERIAL VEHICLE (UAV) experiment (now referred to as the Maritime - Medium Altitude Long Endurance (MALE) UAS Workshop) - This effort, held 24-27 July 2018, examined the employment of long endurance UAVs organic to a Carrier or Expeditionary Strike Group - a capability that will provide unit level ships with the ability to transport intelligence, surveillance, and reconnaissance (ISR) and strike payloads long distances from the host platform.

OFFICE OF NAVAL RESEARCH (ONR) TECHNOLOGY INNOVATION GAMES (TIGS)- This series of workshops executed in conjunction with ONR gave Fleet operators the opportunity to examine emerging capabilities and determine potential concepts of employment to effectively incorporate innovative capabilities into Fleet warfighting missions and tasks.  Technologies examined include: High Power Joint Electromagnetic Non-Kinetic Strike (HIJENKS); Medium Displacement Unmanned Surface Vessel (MDUSV) Anti-Submarine Warfare (ASW) Concept of Employment; and Unmanned System Super Swarms.

ASSURED COMMAND AND CONTROL (AC2) PROTOTYPE AT SEA EXPERIMENT - This effort, held in September 2018, leveraged fleet assets and at-sea time to conduct an extended evaluation of an emerging technology in support of EMW objectives.

MARITIME CYBERSPACE EXPERIMENT - This classified effort built upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary cyber threats.

COUNTER-UNMANNED SYSTEMS (C-UXS) EXPERIMENT SERIES - This effort built upon the 2017 counter-UAV experiment by examining emerging TTPs and technologies to counter the proliferation of unmanned undersea, surface, and air vehicles. The series involved three distinct efforts: the observation of at-sea testing of non-kinetic counter-UAS technologies from October - December 2017; a counter small UAS (C-sUAS) TTP workshop from 13-16 February 2018, and the Black Dart Maritime at-sea experiment of several kinetic and non-kinetic C-UxS capabilities from 04-08 June 2018. Black Dart Maritime also included a demonstration of ONR's unmanned system "super swarm" capability.

NAVAL FORCE INTEGRATION EXPERIMENTATION
Naval Force Integration experimentation in 2018 examined integration and interoperability issues associated with coordinated USN-USMC operations. The primary goal was to reexamine Navy and Marine Corps organizational and command relationships in order to enable effective Naval operations across the maritime domain. Specific events completed in FY18 include:

NAVAL INTEGRATION IN SUPPORT OF DISTRIBUTED MARITIME OPERATIONS (NI-DMO) War Simulation - Originally called Littoral Operations in a Contested Environment (LOCE), this USFF and MARFORCOM sponsored war simulation, completed 05-09 February 2018, focused on operational level objectives and examined how a Fleet Commander task organizes to achieve sea control in complex, contested environments.

MINE WARFARE (MIW) EXPERIMENTATION
Through workshops, war simulation and at-sea events, the FY 18 efforts continued to examine TTP and Command and Control (C2) construct for the future Mine Counter Measure (MCM) force as new programs of record and unmanned systems come on line, and legacy systems begin to decommission. Specific events completed in FY18 include:

COMSIXTHFLT MCM WORKSHOP - This effort, completed 27 February - 02 March 2018, examined current and planned Navy MCM equipment (manned and unmanned) and evaluated concepts of employment with an overall goal of developing a product that merges overall Fleet requirements.

OPERATIONAL LEVEL OF WAR/TACTICAL LEVEL OF WAR (OLW/TLW) INTEGRATION EXPERIMENTATION
Another CUSFF/CPF designated focus area for experimentation in 2018, OLW/TLW Integration experiments examined current and emerging tactics, techniques, and procedures (TTPs) and current and emerging technologies with a goal of identifying innovative solutions that will support the capstone naval concept of a Fleet Design based on integration, distribution, and maneuver. Specific events completed in FY18 include:

NAVY INTEGRATED FIRES ELEMENT (NIFE) Workshop - This June 2018 effort examined and refined a draft NIFE Tactical Memorandum (TACMEMO) to facilitate transition of TTP to formal doctrine and development of training requirements at the OLW and TLW in support of enhanced maritime targeting capabilities.

SPACE EXPERIMENTATION SERIES - This effort built upon the findings and recommendations of the 2017 Space war simulation in order to further explore the optimization of space-based capabilities in support of the maritime environment. The effort included a SATCOM workshop completed 20-22 March 2018 in Colorado Springs, CO and an at-sea evaluation of TTP during exercise Pacific Sentry 18-3.
                                                        
                                                    
                                                     
                                                         
                                                             9.090
                                                             0
                                                             The Navy's FY19 FLEX program aligns to U.S. Navy's Fleet Design and associated Campaign Plan and will drive implementation of Fleet Design by 2023.  Realizing Fleet Design necessitates introduction of three enabling components.

(1) Fleet Fighting Power via Distributed Maritime Operations - materiel/non-materiel capabilities. 
The FY19 FLEX program will execute the following events:
a. Command and Control
b. Operational Level Multi-Domain Joint Enablers
c. Maneuver Fleet Tactical Grid
d. Cooperative Engagements Mode Options

(2) Digital and Spectrum Warfare via a Fleet Tactical Grid will integrate communications, command and control systems, computers, sensors, combat systems, and weapons at the technical level to facilitate an intelligent exchange and analysis of data to provide warfighters with actionable knowledge in support of Distributed Maritime Operations. 
The FY19 FLEX program will execute the following events:
a. Combat Identification and Targeting
b. Battlespace Management and Decision Aids
c. Tactical Networking
d. NET Enabled Weapons
e. Unmanned Systems Autonomy
f. Sensor/Platform/Weapon Employment
g. Fleet Tactical Grid/Netted Sensors

(3) Force Development, Fleet Design implementation requires fleet experimentation to support Force Development and inform Force Generation for fleet-centric fighting power, enabled by integration, distribution and maneuver to simultaneously employ synchronized kinetic/non-kinetic mission execution across multiple domains in a complex/contested environment. 
The FY19 FLEX program will execute the following events:
a. Tactical and technical integration in support of Force Generation, Large Scale Exercise (LSE) 2020; specifically, increased use of Modeling and Simulation (M&S) to accelerate capability development and learning.

FLEX will provide support in the execution of these additional events:
a. Fleet Design Experiments
b. Human-Machine Integration (HMI) and Artificial Intelligence (AI) Experimentation 
c. Electromagnetic Maneuver Warfare (EMW) Experimentation
d. Office of Naval Research (ONR) Technology Innovation Games (TIGS)
e. Maritime Cyberspace Experiment  
f. Pandarra Wave 19 At-Sea Experiment 
g. Red Nitrum 19 At-Sea Experiment  
h. Counter-Unmanned Systems (C-UXS) Experiment Series 
I. Naval Force Integration Experimentation
j. Integrated Fire Control Non-Kinetic Operator in the Loop War Game 
k. F-35C First Deployment War Simulation
l. Mine Warfare (MIW) Experimentation
m. Mine Counter Measure (MCM) Adaptive Force Packages (AFP) At-Sea Experiment 
n. Space Experiment Series
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                                                             The Navy's FY20 FLEX program aligns to U.S. Navy's Fleet Design and associated Campaign Plan and will drive implementation of Fleet Design by 2023.  

The Navy will continue to provide experiment, analytical and naval mission subject matter expertise support throughout the planning and execution process; identify fleet warfighting deficiencies through experimentation; identify and capture innovative solutions for fleet experiments that address prioritized fleet warfighting gaps; and identify suitable events to support execution of the following experimentation campaigns:

FLEET DESIGN EXPERIMENTS
Aligning with CNO's Design for Maintaining Maritime Superiority, the emerging ""Fleet Design"" concept has been developed and promulgated. Development of the supporting doctrine, TTP, Command and control (C2), as well as the integration and interoperability required between weapon systems and decision makers, requires a methodical experimental approach. FY 20 experiments (both at-sea and via war simulations) will strive to achieve the objectives laid out in the Fleet Design action/implementation plan. 

Specific events planned for FY20 include:

OPERATIONAL LEVEL OF WAR/TACTICAL LEVEL OF WAR OLW/TLW) INTEGRATION EXPERIMENTATION
OLW/TLW integration experiments (workshops, war simulations and at-sea events) will examine current and emerging tactics, techniques, and procedures TTPs) and current and emerging technologies with a goal of identifying innovative solutions that will support the capstone naval concept of a Fleet Design based on integration, distribution, and maneuver. 

HUMAN-MACHINE INTEGRATION(HMI) AND ARTIFICIAL INTELLIGENCE (AI) EXPERIMENTATION - This effort will examine the incorporation of AI capabilities into Naval technologies, TTPs, and C2 processes such as the development of AI-enabled Tactical Decision Aids that autonomously transition data into information.

ELECTROMAGNETIC MANEUVER WARFARE(EMW) EXPERIMENTATION
Navy will conduct multiple events designed to synchronize and align experiment initiatives with EMW tasks to provide solutions to EMW capability gaps and to ensure development of doctrine and TTP is synchronized with the introduction of new technology and provides the Fleet and Fleet trainers with required doctrine tools at the tactical and operational levels. 

OFFICE OF NAVAL RESEARCH(ONR) TECHNOLOGY INNOVATION GAMES (TIGS)
This series of workshops executed in conjunction with ONR will give Fleet operators the opportunity to examine emerging capabilities and determine potential concepts of employment to effectively incorporate innovative capabilities into Fleet warfighting missions and tasks.  

MARITIME CYBERSPACE EXPERIMENT - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary cyber capabilities.

PANDARRA WAVE 20 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary ISR capabilities.

RED NITRUM 20 At-Sea Experiment - This classified effort builds upon prior year experiments to further examine U.S. Navy vulnerabilities to adversary electronic attack capabilities.

COUNTER-UNMANNED SYSTEMS(C-UXS) EXPERIMENT SERIES - This effort will build upon prior year experimentation by examining emerging TTPs and technologies to counter the proliferation of unmanned undersea, surface, and air vehicles. The series will consist of workshops focused on countering various types of unmanned systems culminating in an at-sea cross domain C-UxS experiment.

NAVAL FORCE INTEGRATION EXPERIMENTATION
Naval Force Integration experiments (workshops, war simulations, and at-sea events) will examine integration and interoperability issues associated with coordinated USN-USMC operations. The primary goal of the campaign is to reexamine Navy and Marine Corps organizational and command relationships in order to enable effective Naval operations across the maritime domain. 

LARGE SCALE EXERCISE(LSE) 2020 - This Naval exercise conducted at the Operational to Tactical Level of War in a maritime theater with assigned live and synthetic assets in stressing competitor conditions will provide a comprehensive assessment of the three enabling components of Fleet Design - Integration, Distribution, and Maneuver.

INTEGRATED FIRE CONTROL KINETIC OPERATOR IN THE LOOP WAR SIMULATION - This effort builds upon prior year experiments to further examine U.S. Navy Carrier Strike Group(CSG) capabilities to successfully employ Navy Integrated Fire Control capabilities with a focus on submarine integration, unmanned systems integration, and Navy/Marine Corps integration.

MINE WARFARE (MIW) EXPERIMENTATION
Through workshops, war games and at-sea events, FY20 efforts will continue to examine TTP and Command and Control(C2) construct for our future Mine Counter Measure(MCM) force as new programs of record and unmanned systems come on line, and legacy systems begin to decommission. 

DISTRIBUTED MARITIME OPERATIONS(DMO) Experimentation - Efforts will address key DMO concept action plan items such as the examination of Fleet Command and Maritime Operation Center(MOC) capabilities and the employment of unmanned systems in support of DMO.

SPACE EXPERIMENT SERIES - This effort will build upon prior year experimentation on the employment of space-based capabilities at the OLW/TLW.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 increase will support Large Scale Exercise 2020, specifically in the following areas:

(1)  Assess and refine the enabling components of Fleet Design 
(2)  Validate operational to tactical level of war concepts, CONOPS and TTP
(3)  Train against stressing competitors
(4)  Evaluate the Integrated Fleet Training System
                                                    
                                                
                                            
                                             FLEX is a non-acquisition program.
                                             Fleet Experimentation Measure of Performance (MOP):
FLEX funding is used for approximately 20-25 annual experimental efforts which includes 100+ initiatives focused on addressing Fleet-identified capability gaps. The majority of this funding is used to acquire
intellectual capital, via contracts in areas providing engineering expertise, experiment design, execution and analysis support. This funding is also used to support select engineering and integration costs.

Fleet Experimentation Measures of Effectiveness (MOE):
- CNO/CUSFF/CPF directed experimentation for emerging future capabilities
- Fleet Design outcomes
- Mitigation of critical capability gaps
- Informing Doctrine, TTP, and training
- Informing Fleet platform wholeness or warfighter CONOPS validation
- Impact to Fleet warfighting within the FYDP
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                                             U.S. Navy's Trident Warrior (TW) experiment campaign enables early delivery of Information Warfare (IW) capabilities to the warfighter via Fleet-directed TW operational events. Integrates stand-alone systems and efforts to achieve substantially enhanced capability, demonstrates/tests these capabilities in both laboratory and operational environments, and evaluates their effectiveness. Develops supporting concepts and Concept of Operations to improve warfighting effectiveness. Coordinates IW efforts with other Service/Joint/Department of Defense/National efforts to ensure Joint/Interagency/ Allied/Coalition applicability and interoperability.
                                             
                                                 
                                                     Trident Warrior
                                                     
                                                         
                                                             2.200
                                                             0
                                                             - Evaluated Trident Warrior 2017 (TW17) executed experiments and recommended next steps for Warfighting Development Centers (WDC)s.
- Promoted broad participation in TW by researching advanced technology solution candidates, in conjunction with other services, commercial entities and academic research in order to fill IW technology gaps.
- In accordance with standardized procedures, led TW participant efforts with the following: specific goal identification; risk identification; experiment plans (to include data requirements and collection); and required installation and security certifications, accreditations, and approvals.
- Provided Subject Matter Expertise (SME) for core ship services during the experimentation period. 
- Provided independent experts to ensure compliance with experiment plans, lead analysis effort, and delivered unbiased assessments.
- Provided results to government sponsors to support the program's engineering recommendations.
- Planned and executed Trident Warrior 2018 (TW18) experiments to accelerate the transition of IW capability to the Fleet.
- Completed Trident Warrior 2019 (TW19) planning, taking into consideration identified Naval Capability Gaps.
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                                                             - Evaluate TW18 executed experiments and recommend next steps for WDCs.
- Promote broad participation in Trident Warrior (TW) by researching advanced technology solution candidates, in conjunction with other services, commercial entities and academic research in order to fill Information Warfare (IW) technology gaps.
- In accordance with standardized procedures, lead TW participant efforts with the following: specific goal identification; risk identification; experiment plans (to include data requirements and collection); and required installation and security certifications, accreditations, and approvals.
- Provide Subject Matter Expertise (SME) for core ship services during the experimentation period. 
- Provide independent experts to ensure compliance with experiment plans, lead analysis effort, and deliver unbiased assessments.
- Provide results to government sponsors to support the program's engineering recommendations.
- Plan and execute Trident Warrior 2019 (TW19) experiments to accelerate the transition of IW capability to the Fleet.
- Begin Trident Warrior 2020 (TW20) planning, taking into consideration identified Naval Capability Gaps.
                                                        
                                                         
                                                             2.285
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                                                             2.285
                                                             0
                                                             - Evaluate TW19 executed experiments and recommend next steps to all stakeholders.
- Promote broad participation in Trident Warrior (TW) by researching advanced technology solution candidates, in conjunction with other services, and academic research in order to fill Information Warfare (IW) technology gaps.
- In accordance with standardized procedures, lead TW participant efforts with the following: specific goal identification; risk identification; experiment plans (to include data requirements and collection); and required installation and security certifications, accreditations, and approvals.
- Provide Subject Matter Expertise (SME) for core ship services during the experimentation period.  
- Provide independent experts to ensure compliance with experiment plans, lead analysis effort, and deliver unbiased assessments.
- Provide Subject Matter Expertise to ensure initiative readiness and compliance in the following areas: Information Assurance, Naval Modernization Process, Experimentation Design, Data Collection and Analysis, Report writing and dissemination.
- Provide results to government sponsors to support the program's engineering recommendations.
- Plan and execute Trident Warrior 2020 (TW20) experiments to accelerate the transition of IW capability to the Fleet.
- Begin Trident Warrior 2021 (TW21) planning, taking into consideration identified Naval Capability Gaps.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There are no appreciable changes from FY19 to FY20.
                                                    
                                                
                                            
                                             Confirmation of Fleet and Joint Interoperability with technology candidates, Information Assurance Certification and Accreditation, and alignment with U.S. Navy Guidance, as well as related Program Executive Office (PEO) objectives and stakeholder projected architectures.
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                                             Maritime Communications Demonstration (MCD) project, also called the Expeditionary Submarine Fiber Optic Cable (SFOC) Communications Project, is a classified program responsible for developing concepts designed to validate material and non-material solutions providing resilient Command and Control (C2) within the maritime domain. The focus is to demonstrate capabilities leveraging existing DOD investments and infrastructure to move data and information. Demonstration will include maritime assets, experimental methodologies, and current backhaul architecture for data movement. Solutions will address technologies across the Radio Frequency (RF) and Optical spectrum using SFOC communications systems. The key deliverable will be a series of at sea demonstrations to validate maritime segment components in an operationally representative environment.  This is not a new start.  In FY17 $2.8M of funding was managed from within the Fleet Experimentation (FLEX) program and used for MCD project tasking for transparency. This effort is part of Secretary of Defense's (SECDEF) third offset initiative and was identified as a required operational capability by USEUCOM, USNORTHCOM, USPACOM, and USSTRATCOM. This effort will fund limited technical development and a series of at-sea demonstrations raising the technical readiness levels of various components with a cable handling and deployment system in an operationally representative environment, with the intent to rapidly transition to an operational capability.
                                             
                                                 
                                                     Expeditionary Submarine fiber Optic Cable (SFOC)
                                                     Classified Project - the Maritime Communications Demonstration (MCD) project is developing and experimenting innovative concepts designed to validate both materiel and non-materiel methodologies to provide resilient command and control within the maritime and littoral domains. The project focus is to demonstrate capabilities that leverage existing industry and DOD investments and infrastructure using non-traditional means to move data and information. The key deliverable will be a series of at-sea demonstrations to validate maritime segment components in an operationally representative environment.
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                                                             During FY18, USSTRATCOM approved and signed the project Security Classification Guide to guide decision making in support of Maritime Communications Demonstration (MCD).  A MCD task order was completed to support the design of an optimal system concept.  A request for procurement (RFP) for a task order supporting the prototyping and testing a system was issued in Q4 of FY18 and with an expected award in Q1 of FY19.
                                                        
                                                    
                                                     
                                                         
                                                             5.827
                                                             0
                                                             This project will continue to provide funds for the development and refinement of advance networking and communication capabilities in a maritime environment that promote Command and Control (C2) interoperability in Satellite Communications (SATCOM) - Restricted and SATCOM - Denied environments, and support the defeat of Anti-Access Area Denial (A2/AD). FY19 technical tasking will showcase advanced technologies in deep water cable connection design that will be demonstrated in a harsh and operationally representative environment.
- Complete Submarine Fiber Optic Cable (SFOC) design and prototyping
- Complete connection design and prototyping
- Charter vessel for hardware demonstration
- Complete cable and connection demonstration
- Begin deployment subsystem development
- Additional details provided at a higher classification level
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Project 3420 was a short term add to this program element. This project ends after FY19.
                                                    
                                                
                                            
                                             Expeditionary SFOC Communications is a non-acquisition program that promotes DoD interoperability to achieve resilient C2 data flows by facilitating maritime architectures in both processes and communications systems, including emerging capabilities, to counter growing high-end asymmetric threats, and is a key enabler of the Combatant Commanders C2 functionality.
                                             Expeditionary SFOC Communications will employ laboratory testing and at-sea demonstrations to assess specific technologies, operational concepts, and integrated Doctrine, Organization, Training, Materiel, Leadership, Personnel and Facilities (DOTMLPF) solutions pertaining to C2 communications and other aspects of Information Dominance. These assessments will report on identified capability gaps, link capability gaps to technology/DOTMLPF gaps, and identify technologies and DOTMLPF solutions considered ready for deployment to enhance war fighting capability and enhance interoperability.
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                                     0.000
                                     0.000
                                     7.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     7.000
                                
                                 Efforts in this PE were previously funded (FY18) in PE 0605873M, PRJ 0033.
                                 This effort provides an OT&E approach to protect Marine Corps critical Cyber information and intelligence through vulnerability evaluations of all major DoD weapons systems and critical military installations; as directed by Section 1650 of Public Law 114-328 (NDAA for FY2017) and Section 1647 of Public Law 114-92 (NDAA FY2016). This will be accomplished through protection, detection, response, restoration, remediation, and mitigation. Testing and evaluation will be completed at Marine Corps facilities and Government Labs, to include the Marine Corps Cyber Range, Naval Air Systems Command (NAVAIR) and Marine Corps Tactical Systems Support Activity (MCTSSA).

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Assessments will end in 2020 with the submission of the final report. Strategies mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
                                 
                                     
                                         0.000
                                         7.000
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         7.000
                                         0.000
                                         0.000
                                    
                                     
                                         0
                                         0
                                         0
                                         0
                                         0
                                    
                                
                                 
                                     
                                         4038
                                         Cyber Vulnerability Evaluation
                                         
                                             0.000
                                             0.000
                                             7.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Efforts in this PRJ were previously funded (FY18) in PE 0605873M, PRJ 0033.
                                             This effort provides an OT&E approach to protect Marine Corps critical Cyber information and intelligence through vulnerability evaluations of all major DoD weapons systems and critical military installations; as directed by Section 1650 of Public Law 114-328 (NDAA for FY2017) and Section 1647 of Public Law 114-92 (NDAA FY2016).  This will be accomplished through protection, detection, response, restoration, remediation, and mitigation. Testing and evaluation will be completed at Marine Corps facilities and Government Labs, to include the Marine Corps Cyber Range, Naval Air Systems Command (NAVAIR) and Marine Corps Tactical Systems Support Activity (MCTSSA).
                                             
                                                 
                                                     Cyber Assessments/Cyber Awareness Red Team Support
                                                     In Section 1650 of Public Law 114-328, the NDAA for FY2017, the Congress mandated that the DoD conduct Cyber Vulnerability evaluations of critical military installations by December 31,2019. 
In section 1647 of Public Law 114-92, the NDAA for FY2016, the Congress mandated that DoD conduct cyber vulnerability evaluations of all major DoD weapons systems by 31 December 2019.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             See PE 0605873M, PRJ 0033.
                                                        
                                                    
                                                     
                                                         
                                                             7.000
                                                             0
                                                             -Evaluation and testing at the Marine Corps Cyber Range will develop artifacts required to complete the report to Congress required by Section 1647 of the FY16 NDAA.
-Complete Vulnerability Assessments, adversarial assessments, and mitigation efforts, in support of the Marine Corps Cyber Awareness Red Team and the reporting requirements in 1647. 
-Conduct assessments of Marine Aviation platforms that are required to be tested by the NDAA Sec. 1647.
- Complete efforts to train, equip, and augment the Cyber Threat Assessment Team (CTE) to meet all DoD Red Team established standards and testing requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $7.0M from FY19 to FY20 is attributable to the completion of cyber vulnerability evaluations.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0605873M/0033
                                                     OT&E Support
                                                     
                                                         1.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1.000
                                                    
                                                
                                            
                                             N/A
                                             Quarterly updates and reports are submitted as required by Section 1647 of the FY16 NDAA.
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                                     0.000
                                     0.000
                                     48.800
                                     0.000
                                     0.000
                                     0.000
                                     2.000
                                     2.000
                                     2.000
                                     Continuing
                                     Continuing
                                
                                 The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively.  Funding will be used for assessments and non-recurring engineering for mitigations related to the  Navy's major weapons systems identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure prioritized.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities.  As instructed by the Congressional language, the assessments will utilize Department of Energy (DoE) and Department of Defense (DoD) national laboratory partnerships.  Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
                                 
                                     
                                         0.000
                                         48.800
                                         0.000
                                         0.000
                                    
                                     
                                         0.000
                                         48.800
                                         0.000
                                         0.000
                                    
                                     
                                         0
                                         0
                                         0
                                         0
                                         0
                                    
                                     The funding decrease from FY 2019 to FY 2020 is due to the completion of the one year Cyber Vulnerability assessments of major Navy weapon systems and critical infrastructure.  

Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         4038
                                         Cyber Vulnerability Evaluation
                                         
                                             0.000
                                             0.000
                                             48.800
                                             0.000
                                             0.000
                                             0.000
                                             2.000
                                             2.000
                                             2.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively.  Funding will be used for assessments and non-recurring engineering for mitigations related to the  Navy's major weapons systems  identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense by not later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities.  As instructed by the Congressional language, the assessments will utilize DoE and DoD national laboratory partnerships.  Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
Program is to support Cyber Vulnerability Evaluations Assessments of E6B and Other Aviation Platforms.
The Cyber Vulnerability Assessments and Evaluations program funds for cyber vulnerability assessments of major Navy weapons systems and cyber vulnerability assessments of critical shore infrastructure as directed by Sec. 1647 of the FY16 National Defense Authorization Act (NDAA) and Sec. 1650 of the FY17 NDAA, respectively. Funding will be used for assessments and non-recurring engineering for mitigations related to the Navy's major weapons systems identified in Joint Requirements Oversight Committee Memorandum (JROCM) 039-16 and on prioritized critical shore infrastructure.

Sec. 1647 of the FY16 NDAA directs the Secretary of Defense to complete an evaluation of the cyber vulnerabilities of each major weapon system of the Department of Defense (DoD) by no later than December 31, 2019. Funded vulnerability assessments will build upon existing efforts regarding the identification and mitigation of cyber vulnerabilities of major weapons systems, and shall not duplicate similar ongoing efforts such as Task Force Cyber Awakening or conduct redundant assessment on systems that have already been evaluated. 

Sec. 1647 assessment will be formalized in Vulnerability Assessment Reports (VARs), Cyber Table Top Exercises (CTTXs), Cyber Risk Analysis (CRAs) and other reporting. 

Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities. As instructed by the Congressional language, the assessments will utilize Department of Energy (DoE) and DoD national laboratory partnerships. Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
                                             
                                                 
                                                     Cyber Vulnerability Evaluation for Ship Weapons Systems:
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.800
                                                             0
                                                             CVN 78
- Analyze cybersecurity vulnerabilities using a system of systems approach and conduct system-of-systems cyber vulnerability assessments on CVN 78.
- Utilize CVN 78 analysis to assess the vulnerability of the platform's vast control system networks. This assessment will play an integral role in identifying the most efficient and effective incremental improvements in CVN 78's cybersecurity, holistically maximizing cybersecurity of the platform's interconnected control system networks with the limited modernization budget available.
-Execute modeling, simulation and analysis to capture system impacts of cyber vulnerabilities and identified mitigations, specifically situational awareness (SA) tools and continuous monitoring (CM) tools. 
- Leverage the model and analysis of CVN 78 as evidence of the platforms cyber survivability in a contested cybersecurity environment.

The Cooperative Engagement Capability (CEC) and Navigation systems interface with multiple combat system and  sensor types.  Extensive and complex analysis is required to characterize and address cybersecurity and cyber vulnerability aspects of network operations over multiple interfaces.

- Conduct a tabletop cyber assessment of critical hardware/software components and platform interfaces that could result in degradation of a mission enabling system.
- Analyze cyber assessment results to determine the cyber resilience methods that could be further incorporated into modernization efforts.
- Execute modeling, simulation and analysis to develop war fighting metrics to capture cyber vulnerabilities and identified mitigations to provide increased mission assurance. 

Ship Self Defense System (SSDS) 
-Conduct system-of-systems cyber vulnerability assessments on the SSDS Weapon System.
- Identify elements within the Secure Combat System Domain, define threat scenarios, analyze risk through engineering assessments and table tops and prioritize development of  cybersecurity capabilities to apply cyber controls and introduce resilience.
- Ensure Combat System Enclave and networks successfully operate in adversarial cyber contested environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of the one year effort.
                                                    
                                                
                                                 
                                                     Cyber Vulnerability Assessments of Other Aviation Platforms
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.900
                                                             0
                                                             - Conduct system-of-systems cyber vulnerability assessments on Other Aviation Platforms aircraft and associated support systems.
- Execute modeling, simulation and analysis to capture the mission impacts of the cyber vulnerabilities.
- Enhance emulation lab penetration testing capabilities to improve Other Aviation Platforms cyber risk assessment capacity and expand to include additional  systems.
- Conduct collaborative cyber security assessments and exercises with fleet operational community to assess vulnerability operational impacts and identify potential mitigations.
- Align the cyber vulnerability assessments and findings to future Fleet or COCOM exercise(s).
- Execute analysis and prototyping activities to mitigate identified cyber vulnerabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of the one year effort.
                                                    
                                                
                                                 
                                                     E6B
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.100
                                                             0
                                                             - Conduct system-of-systems cyber vulnerability assessments on E-6B aircraft and associated support systems.
- Execute modeling, simulation and analysis to capture the mission impacts of the cyber vulnerabilities.
- Enhance emulation lab penetration testing capabilities to improve E-6B cyber risk assessment capacity and expand to include additional E-6B systems.
- Conduct collaborative cyber security assessments and exercises with fleet operational community to assess vulnerability operational impacts and identify potential mitigations.
- Align the cyber vulnerability assessments and findings to future Fleet or COCOM exercise(s).
- Execute analysis and prototyping activities to mitigate identified cyber vulnerabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of the one year effort.
                                                    
                                                
                                                 
                                                     SWS Cyber Evaluations
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             3.500
                                                             0
                                                             Conduct Trident system and sub-system cyber testing during Strategic Systems Programs (SSP) Development and Operational Testing.
Conduct additional cyber testing to establish a cyber baseline for the current Strategic Weapon System.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is associated with the SWS Cyber Evaluations completing in FY 2019.
                                                    
                                                
                                                 
                                                     Trident System Cyber Hardening
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.500
                                                             0
                                                             Conduct a tabletop cyber assessment of critical hardware/software components and platform interfaces that could result in a mission degrade.
Analyze cyber assessment results to determine  the cyber resilience methods that could be further incorporated into 
Strategic Weapon System modernization efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is attributed to the Trident System Cyber Hardening completing in FY 2019.
                                                    
                                                
                                                 
                                                     Cyber Vulnerability Assessments of Information Warfare Weapons Systems
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.000
                                                             0
                                                             -Conduct system-of-systems cyber vulnerability assessments on Information Warfare Weapons Systems.
-Execute modeling, simulation and analysis to develop warfighting metrics to capture the mission impacts of the cyber vulnerabilities and identified mitigations.
-Overlay the cyber vulnerability assessment construct and findings during a major Fleet or Combatant Command (COCOM) exercise.  
-Enhance red teaming and penetration testing capabilities to improve Navy cyber risk assessment capacity and proficiency.
-Increase red teaming and penetration testing activities and conduct Navy Information Warfare cyber risk assessments.
-Conduct cyber penetration testing to confirm/deny the presence of vulnerabilities and assess the effectiveness of mitigations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is due to the completion of the one year effort.
                                                    
                                                
                                                 
                                                     Cyber Vulnerability Assessments of Critical Infrastructure
                                                     The Cyber Vulnerability Assessments and Evaluations program funds cyber vulnerability assessments of critical shore infrastructure as directed by Section 1650 of the FY17 National Defense Authorization Act (NDAA).  Funding will be used for assessments of prioritized critical shore infrastructure.  Sec. 1650 of the FY17 NDAA directs the Secretary of Defense to submit a plan for assessing the cyber vulnerability of critical defense infrastructure and begin assessment of this infrastructure during a preliminary pilot program that will assess no fewer than two installations by December, 31 2019. Funded vulnerability assessments will end by calendar year 2020 and will build upon existing mission assurance, blue team, and red team capabilities.  As instructed by the Congressional language, the assessments will utilize DoE and DoD national laboratory partnerships.  Assessments will end with the submission of a final report to Congress. Strategies and procedures for mitigating the risk of cyber vulnerabilities should be identified during the course of evaluation.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             25.000
                                                             0
                                                             Conduct comprehensive red (penetration-level), blue team assessments, and non-recurring engineering for mitigations identified related to facility related control systems.  This includes those systems integrated into, as well as supporting, critical infrastructure for the Navy. As directed by Congressional language, these all-inclusive vulnerability assessments will require the development of multifaceted testing capabilities within the Navy shore domain while leveraging existing resources across the Fleet in addition to strategies and competencies from our national laboratory partners. Supporting these vulnerability assessments will be the identification and development of mission modeling artifacts outlining the relationship between those identified facility related control systems and the relevant DoD and Navy mission and operational plans. These efforts will provide increased survivability and cyber resiliency of the Naval shore domain.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY 2019 to FY 2020 is due to the completion of assessments of cyber vulnerability of critical defense infrastructure as directed by Section 1650 of the FY17 National Defense Authorization Act (NDAA).
                                                    
                                                
                                            
                                             Deliverable of appropriate Cyber Vulnerability reports
Performance will be measured by Cyber Assessments completed.
Deliverable of appropriate Cyber Vulnerability reports.
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                                     0.000
                                     0.000
                                     1.682
                                     2.645
                                     2.645
                                     2.500
                                     2.532
                                     2.465
                                     2.515
                                     Continuing
                                     Continuing
                                
                                 The Navy Counter Insider Threat Capability (CITC) meets National, Department of Defense (DoD) and Department of the Navy (DoN) direction to deter, detect, and mitigate the threat from witting and unwitting insiders.  Counter Insider Threat program accomplishes these objectives by monitoring users' computers and network activities, fusing that information with security risk data from multiple other sources, and providing the fused information to analysts for threat identification and initial response action.  All agencies that manage classified networks are required to establish an Insider Threat program consisting of User Activity Monitoring (UAM) and an Analytical Hub.  As a Presidential Directive, Navy will come under increased Congressional scrutiny if Insider Threat does not maintain funding.

Navy currently does not fully meet CITC requirements.  As the CITC Mission requires Navy to establish a new capability to identify a specific type of person, as defined above, RDT&E,N funding is required to appropriately develop and integrate this capability effectively.
                                 
                                     
                                         0.000
                                         1.682
                                         2.680
                                         2.680
                                    
                                     
                                         0.000
                                         1.682
                                         2.645
                                         2.645
                                    
                                     
                                         0.000
                                         0.000
                                         -0.035
                                         -0.035
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.035
                                                     -0.035
                                                
                                            
                                        
                                    
                                     Funding: The increase in funding from FY2019 to FY2020 will develop and integrate the new capability to identify a specific type of person, as defined above, as required by the Counter Insider Threat Capability (CITC) Mission.
                                
                                 
                                     
                                         3442
                                         Insider Threat
                                         
                                             0.000
                                             0.000
                                             1.682
                                             2.645
                                             2.645
                                             2.500
                                             2.532
                                             2.465
                                             2.515
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy Counter Insider Threat Capability (CITC) meets National, Department of Defense (DoD) and Department of the Navy (DoN) direction to deter, detect, and mitigate the threat from witting and unwitting insiders.  Counter Insider Threat program accomplishes these objectives by monitoring users' computers and network activities, fusing that information with security risk data from multiple other sources, and providing the fused information to analysts for threat identification and initial response action.  All agencies that manage classified networks are required to establish an Insider Threat program consisting of User Activity Monitoring (UAM) and an Analytical Hub.
                                             
                                                 
                                                     Insider Threat
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.682
                                                             0
                                                             Research and design a Hub to receive, analyze and appropriately report data from User Activity Monitoring (UAM), Random Polygraph program, Law Enforcement, Counter Intelligence, Travel/Border data, Hotline tips, Identity Matching Engine for Security and Analysis (IMESA), Inspector General (IG) and others; participate in Trident Warrior 19 to determine effectiveness and impact of the UAM tool (test & evaluate).
                                                        
                                                         
                                                             2.645
                                                             0
                                                        
                                                         
                                                             2.645
                                                             0
                                                             Develop and integrate the new capability to identify a specific type of person, as required by the CITC Mission.  Continue to research and design a Hub to receive, analyze and appropriately report data from UAM, Random Polygraph program, Law Enforcement, Counter Intelligence, Travel/Border data, Hotline tips, IMESA, IG and others; participate in Trident Warrior 20 to determine effectiveness and impact of the UAM tool (test & evaluate).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in funding from FY2019 to FY2020 will develop and integrate the new capability to identify a specific type of person, as required by the CITC Mission.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/8106/0305327N
                                                     Command Support Equipment/Insider Threat
                                                     
                                                         1.000
                                                         1.707
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2.707
                                                    
                                                
                                                 
                                                     OPN/3415/0305327N
                                                     Info Systems Security Program
                                                     
                                                         0.000
                                                         0.000
                                                         2.619
                                                         2.619
                                                         6.459
                                                         6.756
                                                         6.756
                                                         6.891
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN/8106 - FY19 will be the last year Insider Threat is in LI 8106. In FY20 Insider Threat will be part of LI 3415.
                                             N/A
                                             Test Cases, risk case measure one thing in R&D, but measure other things in operations.

In the R&D phase, performance will be measured by bandwidth utilization and identification of software configuration setting.  

Operational performance measurements will include enumeration of false positives, and the successful collection, identification and reporting of insider threat indicators.
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                                     0.000
                                     1.749
                                     1.579
                                     1.460
                                     1.460
                                     1.484
                                     1.515
                                     1.540
                                     1.576
                                     Continuing
                                     Continuing
                                
                                 This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding and operating costs for Management Headquarter Activity (MHA) functions that support COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives to conduct independent operational testing and evaluation as described in PE 0605865N Operational Test & Evaluation Capability.
                                 
                                     
                                         1.749
                                         1.579
                                         1.479
                                         1.479
                                    
                                     
                                         1.749
                                         1.579
                                         1.460
                                         1.460
                                    
                                     
                                         0.000
                                         0.000
                                         -0.019
                                         -0.019
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.019
                                                     -0.019
                                                
                                            
                                        
                                    
                                     Beginning in Fiscal Year 2018, Management Headquarter Activity (MHA) labor and operating costs in support of 14 Full Time Equivalents (FTEs) has been realigned from 0605865N Operational Test and Evaluation Capability into this program element 0902498N Management Headquarters (Departmental Support Accounts) to identify all MHA costs separately.  The funding decrease from FY 2019 to FY 2020 reflects a reduction in MHA support costs in accordance with the FY 2018 NDAA  Sec. 922 and 923 requirements for MHA reductions.
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                                             0.000
                                             1.749
                                             1.579
                                             1.460
                                             1.460
                                             1.484
                                             1.515
                                             1.540
                                             1.576
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This program element (PE) provides Commander, Operational Test and Evaluation Force (COMOPTEVFOR) general support funding and operating costs for Management Headquarter Activity (MHA) functions that support COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives during the conduct independent operational testing and evaluation as described in PE 0605865N Operational Test & Evaluation Capability.  

Beginning in Fiscal Year 2018, MHA labor and operating costs in support of 14 Full Time Equivalents (FTEs) has been realigned from 0605865N Operational Test and Evaluation Capability into this newly established program element 0902498N Management Headquarters (Departmental Support Accounts) as a result of SECDEF and SECNAV direction to identify all MHA costs separately.
                                             
                                                 
                                                     OPTEVFOR Support
                                                     Beginning in Fiscal Year 2018, MHA labor and operating costs in support of 14 FTE has been realigned from 0605865N Operational Test and Evaluation Capability into this program element 0902498N Management Headquarters (Departmental Support Accounts) to identify all MHA costs separately.
                                                     
                                                         
                                                             1.749
                                                             0
                                                             This project provided for the basic costs of the COMOPTEVFOR headquarters activities.  Specifically, it paid personnel salaries and support costs for civilian personnel who support COMOPTEVFOR compliance with directives during the conduct of independent operational testing and evaluation to determine the operational effectiveness, suitability, and cyber survivability of new and improved systems.

MHA Functions supported more than 400 Programs and HQ support needs to include:
 

-Financial Management Systems:  Fund execution was accomplished through the use of Standard Accounting Budgeting Reporting System(SABRS), Standard Accounting and Reporting system - Field Level (STARS-FL), Defense Travel System (DTS), Wide Area WorkFlow (WAWF), Electronic Business Suite (EB Suite), and Electronic Document Access (EDA) for current and prior year financial transactions.

-Financial Management Analysis: The mission, functions, and tasks of the command were met through funds allocated from the following appropriations: RDT&E, OMN, APN, OPN, and DoD.  Funds were authorized, committed, obligated, and executed IAW Navy and DoD guidance.  In order to ensure fund integrity, transactions were monitored in accordance with FIAR and audit readiness requirements. 

-Budget Formulation, Justification, Presentation, Execution:  Supported current and future year requirements resulting in POM development, OPTAR management, and preparation of budget exhibits.

-Management Internal Control Program:  Monitored the compliance of Navy Programs.

-Facilities Management:  Coordinated the maintenance and repair of plant, property, and equipment and other base operating services.
                                                        
                                                    
                                                     
                                                         
                                                             1.579
                                                             0
                                                             This project will provide for the basic costs of the COMOPTEVFOR headquarters activities.  Specifically, it will pay for salaries and support costs of civilian personnel who support COMOPTEVFOR compliance with directives during the conduct of independent operational testing and evaluation to determine the operational effectiveness, suitability, and cyber survivability of new and improved systems.
                                                        
                                                         
                                                             1.460
                                                             0
                                                        
                                                         
                                                             1.460
                                                             0
                                                             This project will provide for the basic costs of the COMOPTEVFOR headquarters activities.  Specifically, it will pay for salaries and support costs of civilian personnel who support COMOPTEVFOR compliance with directives during the conduct of independent operational testing and evaluation to determine the operational effectiveness, suitability, and cyber survivability of new and improved systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY 2019 to FY 2020 reflects a reduction in MHA support costs in accordance with the FY 2018 NDAA Sec. 922 and 923 requirements for MHA reductions.
                                                    
                                                
                                            
                                             As indicated in Section A above, funding is for general support and operating costs for Management Headquarter Activity (MHA) functions that support COMOPTEVFOR compliance with Secretary of Defense (SECDEF) and Secretary of the Navy (SECNAV) directives to conduct independent operational testing and evaluation as described in PE 0605865N Operational Test & Evaluation Capability.

Beginning in Fiscal Year 2018, MHA labor and operating costs in support of 14 FTEs has been realigned from 0605865N Operational Test and Evaluation Capability into this newly established program element 0902498N Management Headquarters (Departmental Support Accounts) as a result of SECDEF and SECNAV direction to identify all MHA costs separately.

MHA Functions support more than 400 Programs and HQ support needs to include:
 

-Financial Management Systems:  Fund execution is accomplished through the use of Standard Accounting Budgeting Reporting System (SABRS), Standard Accounting and Reporting System - Field Level(STARS-FL), Defense Travel System (DTS), Wide Area WowrkFlow (WAWF), Electronic Business Suite (EB Suite), and Electronic Document Access (EDA) for current and prior year financial transactions.

-Financial Management Analysis: The mission, functions, and tasks of the command are met through funds allocated from the following appropriations: RDT&E, OMN, APN, OPN, and DoD.  Funds are authorized, committed, obligated, and executed IAW Navy and DoD guidance.  In order to ensure fund integrity, transactions are monitored in accordance with FIAR and audit readiness requirements. 

-Budget Formulation, Justification, Presentation:  Supports current and future year requirements resulting in POM development, OPTAR management, and preparation of budget exhibits.

-Acquisition/Contracting:  Supports the acquisition of test and evaluation services and support requirements from various firm fixed price multiple award contracts.  Invoice payments are processed through the use of WAWF and Invoicing, Receipt, Acceptance and Property Transfer (iRAPT).

-Management Internal Control Program:  Monitors the compliance of Navy Programs.

-Facilities Management:  Coordinates the maintenance and repair of plant, property, and equipment and other base operating services.
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                                     0.000
                                     0.071
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.071
                                
                                 Funding is to reimburse the Department of the Treasury for cancelled account liabilities.
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                                         0.000
                                    
                                     
                                         0.071
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         0.071
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             0.071
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.
Schedule: Not applicable.
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                                             0.071
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.071
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding is to reimburse the Department of the Treasury for cancelled account liabilities.
                                             
                                                 
                                                     Cancelled Account Adjustment
                                                     
                                                         
                                                             0.071
                                                             0
                                                             Funding is to reimburse the Department of the Treasury for cancelled account liabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             N/A
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                                     0.000
                                     9.408
                                     8.684
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     18.092
                                
                                 Efforts previously funded under PE 0605867N, Space & Elec War Surv/Recon. In FY18 and FY19 is funded under PE 1206867N SEW Surveillance/Reconnaissance Support.  Beginning in FY20 is funded under PE 0605867N Space & Elec War Surv/Recon.
                                 (U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.
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                                         -8.402
                                         -8.402
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -8.402
                                                     -8.402
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
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                                             0.000
                                             9.408
                                             8.684
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             18.092
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) Link Crimson (Navy Tactical Exploitation of National Capabilities (TENCAP)) is a congressionally directed program to rapidly develop (12-18 months) systems, processes, and training that leverages and exploits National Technical Means (NTM) and Intelligence Community (IC) resources to meet fleet tactical warfighting gaps.  This is done through innovative research and development of capabilities aligned with Navy Programs of Record (PoR), while influencing national systems support and development.  These efforts include advanced sensors, platform and ground processing, and integrated national-to-tactical information fusion capabilities. Link Crimson supports all Navy mission areas, including Anti-Submarine Warfare (ASW), Integrated Air and Missile Defense, Mine Warfare (MIW), Power projection/Precision Strike, Maritime Domain Awareness (MDA), and Intelligence, Surveillance, and Reconnaissance (ISR), in support of the Navy's Information Dominance pillars: Assured Command and Control (AC2), Battlespace Awareness (BA) and Integrated Fires (IF).
(U) This program is funded under Budget Activity 6 because it supports the operations and installations required for general research and development.   Program baseline addresses research and development on specific capabilities to support these mission areas such as signals collection and exploitation, acoustic and electronic signal detection, countering Unmanned Air Systems, Processing, Exploitation, and Dissemination (PED) processes, Commercial Maritime Navigation Radar (CMNR) detection and exploitation, open-ocean surveillance, and hostile threat geo-location.  Link Crimson fields both prototypes to demonstrate new capabilities in real world environments in coordination with operational users, and develops warfighting capabilities for insertion into Navy, joint, and national agency programs of record.   Additional detailed information is available at higher levels of classification.
(U) Project 1034: Established to exploit all National and Service sensor systems to improve tactical support to Fleet operational commanders.  Project also supports equipment upgrades, training and Fleet exercises which provide the venue for testing modifications to existing programs.
                                             
                                                 
                                                     Assured Command and Control
                                                     The Navy must assure its ability to command and control forces. This requires capabilities that enable commanders to rapidly and with certainty: 1) exchange orders and responses with subordinates; 2) understand the disposition of friendly and adversarial forces, as well as uninvolved/neutral elements in the area of operations; 3) have access to target quality intelligence at the right time to conduct strikes as part of the joint force; and 4) assess the result of those strikes. Sensing the environment, understanding our adversaries, and operating and defending our communications and networked systems are inextricably linked to the assurance of C2.
                                                     
                                                         
                                                             0.962
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             0.721
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                                 
                                                     Battlespace Awareness
                                                     This is the traditional mission of the Navy's Information Warfare and the constituent components of meteorology, oceanography, intelligence, cryptology, communications, networks, space, and electronic warfare (EW). It includes: 1) persistent surveillance of the maritime and information battlespace; 2) knowledge of how to employ existing and emerging collection capabilities to great effectiveness to gather critical intelligence; 3) penetrating knowledge of the capabilities and intent of our adversaries to hold our successful operations at risk; and 4) expertise within the electromagnetic spectrum. Automation in data extraction and alignment and machine learning algorithms can significantly enhance the human analyst's ability to achieve battlespace awareness in the face of vast data repositories and numerous collection platforms/opportunities.
                                                     
                                                         
                                                             6.072
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             5.831
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                                 
                                                     Integrated Fires
                                                     Integration of the right combination of kinetic and/or non-kinetic fires to achieve the desired effect on the target and on the adversary's decision calculus requires: 1) in-depth understanding of the adversary's centers of gravity and vulnerabilities; 2) the right fidelity of the target's location, movement, and window of vulnerability; 3) commander's confidence that the weapon is postured to achieve the desired effect; and 4) the ability to provide this information to the weapon system(s) and weapon release authority(ies) before the target can employ effective defensive measures.
                                                     
                                                         
                                                             2.374
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             2.132
                                                             0
                                                             Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 efforts will be funded under PE 0605867N, Space & Elec War Surv/Recon. Additional details with respect to this line item are held at a higher classification.
                                                    
                                                
                                            
                                             Not applicable
                                             Not applicable
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                                 Operational Systems Development
                                 
                                     0.000
                                     0.000
                                     5.197
                                     2.302
                                     2.302
                                     0.600
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     8.099
                                
                                 The Harpoon seeker upgrade program will modernize current seekers, designated 3700-3, to increase the targeting precision, reliability, and survivability. The program is the result of a successful Small Business Initiative, which will upgrade legacy 3700-3 to 3700-4+ seekers. The 3700-series seekers were designed to sequentially search, detect, acquire, and track a surface target in the designated Area of Uncertainty. The modified 3700-4+ seekers provide improvements in the sequential search radar  probability of acquiring the intended target, and provide improved Electronic Protection which significantly increases the probability of engaging a valid surface target in a complex environment.  These attributes of the 3700-4+ seekers will ultimately increase survivability and lethality of the Harpoon missile weapons system, and are intended to support the procurement of the Harpoon Block II+ missiles. 

The Encapsulated (ENCAP) Harpoon Block IC (HIC) missiles provides Navy Los Angeles-class nuclear attack submarines (SSN) a sub-launched, all-weather, long-range Anti-Surface Warfare (ASuW) missile to attack enemy warships at stand-off ranges, to include Surface and Amphibious Action Groups.  The ENCAP Reconstitution Program will refurbish and recertify 60 existing ENCAP HIC all-up rounds from deep storage to an "as-new" war-ready material condition (ENCAP Harpoons were placed in deep storage in 1996).  The controlled storage conditions achieved by the missile capsule have preserved the material condition of the weapon system, allowing for relatively quick recertification and reissue.  Due to the ease and speed of missile recertification's the ENCAP HIC Reconstitution Program will fill a critical, time sensitive ASuW capability gap and meet Speed to the Fleet requirements.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         0.000
                                         5.426
                                         4.557
                                         4.557
                                    
                                     
                                         0.000
                                         5.197
                                         2.302
                                         2.302
                                    
                                     
                                         0.000
                                         -0.229
                                         -2.255
                                         -2.255
                                    
                                     
                                         
                                             -0.229
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.255
                                                     -2.255
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding for Harpoon seeker was removed as the Navy has decided not to pursue this effort.
The FY 2020 funding request provided $2.3M to fund the Encapsulated (ENCAP) Harpoon Block IC Reconstitution Program.

Technical: Not applicable.
Schedule: Not applicable.
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                                             0.600
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                                             0.000
                                             8.099
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Harpoon Block II+ (HII+) retrofit kit procurement provides the Department of Navy (DoN) with an enhanced tactically navigation and targeting selectivity capabilities over the legacy Harpoon Block IC (HIC) inventory.  Harpoon Block II+ is a Network Enabled, Air-Launched, Anti-ship Cruise missile with the ability to receive in-flight targeting updates, improving target selectivity and the engagement of moving maritime targets.  Additionally, the system utilizes the Global Positioning System to provide in-flight updates coupled with an active radar seeker for accurate targeting. The program procurement budget keeps pace with evolving enemy threats by providing a network enabled, anti-ship cruise missile capability, which compliments the attributes of associated launch platforms.   The survivability of the HII+ is increased over the HIC due to the upgrade retrofit kit, increasing the lethality of the weapon system. The DoN's planned procurement modifies legacy HIC with the retrofit kits, to include procurement of Captive Air Training Missiles (CATMs), increasing the Anti-Surface Warfare capabilities of Fleet Forces.  

The Harpoon seeker upgrade program will modernize current seekers, designated 3700-3, to increase the targeting precision, reliability, and survivability. The program is the result of a successful Small Business Initiative, which will upgrade legacy 3700-7 to 3700-4+ seekers. The 3700-series seekers were designed to sequentially search, detect, acquire, and track a surface target in the designated Area of Uncertainty. The modified 3700-4+ seekers provide improvements in the sequential search radar  probability of acquiring the intended target, and provide improved Electronic Protection which significantly increases the probability of engaging a valid surface target in a complex environment.  These attributes of the 3700-4+ seekers will ultimately increase survivability and lethality of the Harpoon missile weapons system, and are intended to support the procurement of the Harpoon Block II+ missiles. 

The Encapsulated (ENCAP) Harpoon Block IC (HIC) missiles provides Navy Los Angeles-class nuclear attack submarines (SSN) a sub-launched, all-weather, long-range Anti-Surface Warfare (ASuW) missile to attack enemy warships at stand-off ranges, to include Surface and Amphibious Action Groups.  The ENCAP Reconstitution Program will refurbish and recertify 60 existing ENCAP HIC all-up rounds from deep storage to an "as-new" war-ready material condition (ENCAP Harpoons were placed in deep storage in 1996).  The controlled storage conditions achieved by the missile capsule have preserved the material condition of the weapon system, allowing for relatively quick recertification and reissue.  Due the ease and speed of missile recertifications the ENCAP HIC Reconstitution Program will fill a critical, time sensitive ASuW capability gap and meet Speed to the Fleet requirements.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                             
                                                 
                                                     Operational System Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.197
                                                             0
                                                             New Start will begin in FY 2019 and provide funding for manufacturing, prototype and testing.  FY 2019 plan is to develop a new manufacturing process to upgrade legacy 3700-3 seekers to 3700-4+ seekers. These efforts for the 3700-4+ seekers include factory acceptance tests, design verification tests, environmental tests and operational flight testing. The endstate is a production-ready seeker design.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding for Harpoon seeker was removed as the Navy has decided not to pursue this effort.
                                                    
                                                
                                                 
                                                     ENCAP Reconstitution Program
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.302
                                                             0
                                                        
                                                         
                                                             2.302
                                                             0
                                                             The ENCAP Reconstitution Program requires Navy to develop, test, validate, and certify submarine software changes; re-develop, test, and requalify submarine crew training systems, materials, and documentation; and transport, disassemble, inspect, repair, refurbish, modify, recertify, reassemble, re-inspect, and reissue ENCAP AUR capsules and Harpoon missile bodies (HMBs) between government storage sites and Contractor facilities.The ENCAP Reconstitution Program will require a collective, cooperative NAVAIR and NAVSEA effort to re-integrate ENCAP AURs and capability back into USN LA-class nuclear-powered attack submarines.  Navy efforts within NAVSEA and NAVAIR may include: refurbishing, preparing, and test firing several Encapsulated Harpoon Certification and Training Vehicles (EHCVTs) at-sea from several LA-class SSNs; Shock and Implosion safety studies and analysis with supporting tests, reports, and engineering document; and Navy lab and contracted independent validation and verification (IV&V) efforts of developed and installed software algorithms in the BYG-1 submarine combat system and supporting submarine trainers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Fund Harpoon Reconstitution to SSNs
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                                                     Harpoon Mods
                                                     
                                                         15.300
                                                         26.840
                                                         25.447
                                                         25.447
                                                         29.379
                                                         8.229
                                                         7.523
                                                         7.600
                                                         0.000
                                                         120.318
                                                    
                                                
                                                 
                                                     1810N/5227
                                                     Harpoon Support Equipment
                                                     
                                                         0.000
                                                         0.000
                                                         1.100
                                                         1.100
                                                         0.100
                                                         0.100
                                                         0.100
                                                         0.100
                                                         0.000
                                                         1.500
                                                    
                                                
                                            
                                             The new digital technology of the 3700-4+ seeker enables improved functionality, reliability, and survivability in a reduced footprint, and allows for the inclusion of a new interface which permits for future capability improvements for the Harpoon weapon system.  The legacy Harpoon 3700-3 seekers will be upgraded using a unique process developed by L-3/Mustang to the 3700-4+ seeker.  The upgrade will build upon achievements gained via SBIR N102-131 (Phases I and II) to develop the new seeker manufacturing process to convert old analog 3700-3 seekers to new 3700-4+ digital seekers. Developmental engineering and production assets will be procured by a sole source Cost-Plus Incentive Fee contract.  Non-recurring engineering and production options will be priced separately.

The Encapsulated Harpoon Block IC (ENCAP HIC) Reconstitution Program will refurbish and recertify 60 existing ENCAP HICs to an as-new war-ready material condition.  Coordinated contracting efforts between NAVAIR and NAVSEA offices will reintegrate and supply ENCAP HICs.  Vendor support for all associated activates will leverage existing vendor relationships, and exiting contracts when able.  All required manufacturing processes, support facilities, and tooling currently exist and are in current use for this program.
                                             The performance of the 3700-4+ seeker program will be managed through program reviews with the vendor, in conjunction with associated Government Support activities.  The schedule of reviews will be established in FY 2020 with contract award.

Encapsulated Harpoon Block 1C reconstitution efforts will be evaluated by incorporating required reporting into the existing Program Management Review schedule and process already established with the vendor for current R/A/UGM-84 work.  Current formal program reviews will occur quarterly.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     BSC: Performing Independent Verification and Validation for Harpoon HIC ENCAP efforts for BYG-1 software modifications for required system safety reviews and requirements.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPIF
                                                             Mustang/L3
                                                             Plano, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.968
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.968
                                                                 4.968
                                                            
                                                        
                                                         
                                                             Missile Support- Encap
                                                             C
                                                             CPFF
                                                             BSC
                                                             Chantilly, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.302
                                                                
                                                                 
                                                                     0.302
                                                                     2019-12
                                                                
                                                                 0.200
                                                                 0.502
                                                                 0.502
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 Support costs consist of government in-house program management, technical management, and other support.  These government support costs cover the efforts to develop, test, validate, and certify submarine software changes as well as requalify submarine crew training systems, materials, and documentation.
                                                     
                                                         
                                                             Government Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.229
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.229
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation cost for the Harpoon HIC ENCAP reconstitution efforts include system safety analysis and reporting, verification testing of refurbished training systems, required sea trial activities with analysis and reporting, safety/shock/implosion analysis, and analysis reporting.
                                                     
                                                         
                                                             T&E - Encap
                                                             WR
                                                             NUWC Naval Undersea Warfare Center
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2019-11
                                                                
                                                                 0.300
                                                                 1.900
                                                            
                                                        
                                                         
                                                             T&E - Encap
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 0.050
                                                                 0.150
                                                            
                                                        
                                                         
                                                             T&E - Encap
                                                             WR
                                                             COMOPTEVFOR
                                                             Virginia
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 0.050
                                                                 0.350
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604227N_1843_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Harpoon Modifications
                                                     
                                                         
                                                             Operational System Development: System Development: Seeker Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Operational System Development: System Development and Demonstration: Seeker Engineering Manufacturing and Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation Activities: Test and Evaluation: ENCAP Production Development and Test and Evaluation Component Level and System Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0604840M
                                 (U)F-35B C2D2
                                 203
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     0.000
                                     0.000
                                     234.107
                                     422.881
                                     422.881
                                     373.365
                                     313.601
                                     283.357
                                     270.845
                                     Continuing
                                     Continuing
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).

The JSF  Continuous Capability Development & Delivery(C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. Block 4 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the Block 4 (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure required to deliver full air system Block 4 capabilities to support initial fleet availability of Block 4 upgrades in FY2021.

Block 4 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.
                                 
                                     
                                         0.000
                                         259.122
                                         228.719
                                         228.719
                                    
                                     
                                         0.000
                                         234.107
                                         422.881
                                         422.881
                                    
                                     
                                         0.000
                                         -25.015
                                         194.162
                                         194.162
                                    
                                     
                                         
                                             -25.015
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     158.566
                                                     158.566
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     35.596
                                                     35.596
                                                
                                            
                                        
                                    
                                     The FY2020 USMC funding request was increased by $194.162 million to fund to fully fund to the cost estimate.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.

Adjusted R-4 schedule as follows:						
Updated previous milestones to reflect current F-35 Lightning II Joint Strike Fighter Acquisition Strategy, approved by USD(A&S)October 2018.

Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         3410
                                         F-35B C2D2
                                         198
                                         
                                             0.000
                                             0.000
                                             234.107
                                             422.881
                                             422.881
                                             373.365
                                             313.601
                                             283.357
                                             270.845
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost, including International partner contributions, USN, USMC, and USAF funding: FY2020: $1,782.964M.

R-2A table shown above reflects service funding only.

R-2A (section B)/R-3 displays combined program for JSF Continuous Capability Development and Delivery (C2D2).
 
JSF C2D2 Includes:
USAF PE 0207142F BPAC 675346
USN PE 0604840N/ Project Unit 2936
USMC PE 0604840M Project Unit 3410
USN PE 0604810N/ Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500M
USMC PE 0604800M Project Unit 9999 (FY14):  $1.500M
International Partner Contributions
                                             F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.
                                             
                                                 
                                                     Product Development -  Block 4 Planning and Systems Engineering
                                                     Block 4 Planning and Systems Engineering preliminarily design and delta System requirements Review (SRR) for all variants of the F-35 Aircraft. Modernization efforts is the Requirements Decomposition of capabilities for the Block 4 upgrade to include sub-blocks. This is a continuation of the previous Block 4 Requirements Decomposition effort which will include activities leading up to a successful System Functional Review (SFR) and select facility upgrades required for Block 4 research, development, test and evaluation. Included in Block 4 are upgraded capabilities and continuous improvements to maintain Air System viability against evolving threats indicated in the Electronic Warfare Initial Capabilities Document (ICD), the Fifth Generation Fighter Modernization ICD, and the Block 4 Capability Development Document (CDD), reduce life cycle cost, and improve operational suitability. Expected completion of Block 4 System Requirements Review (SRR) and a Preliminary Design Review (PDR) will address additional Block 4 capabilities requirements. Continuous risk reduction, preplanning for subsequent Block 4 Modernization events, and investments to deliver the full Block 4 Air System capabilities are included.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             213.559
                                                             0
                                                             Continued from PE 0604810M/N. 

Continue Block 4 Phase II contract development. Conduct Block SRR and PDR activities as well as continuing risk reduction and planning. Continuing development and maturity of key long lead capabilities and service unique weapons. Begin Developmental Flight Test of initial Block 4 capabilities.
                                                        
                                                         
                                                             622.265
                                                             0
                                                        
                                                         
                                                             622.265
                                                             0
                                                             Continue Block 4 contract development. Continue Post-PDR risk reduction activities to include completion of Developmental Flight Test. Continue with Agile development of capabilities through Developmental Flight Test. Continue development and maturity of key long lead capabilities and service unique weapons.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Product Development - Technology Refresh 3 ( TR-3)
                                                     Technology Refresh 3 (TR-3) Design Competition, Development, Integration, and Test. This is the design phase of TR-3 program fully supports Block 3F functionality and allows incorporation of all Block 4 capabilities documented in the System Requirements Document (SRD). TR-3 hardware redesign is required to support 4X processing growth factor based on the current processing estimates for all 3F capabilities. Redesign of TR-3 subsystems Integrated Core Processor (ICP), Aircraft Memory System (AMS), and Panoramic Cockpit Display (PCD)) configurations will contain new backplane technology, commercial operating systems, and modified middleware necessary to take the design of the TR-3 System through Critical Design Review (CDR).
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             98.000
                                                             0
                                                             Continued from PE 0604810M/N.

The TR-3 program will continue design toward Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS).  In addition the TR-3 program will prototype the middleware software that will enable F-35's new messaging architecture delivered as part of TR-3 and ensure compatibility with current F-35 sensors. Additionally the initial lab stand up will occur to ensure timely first article delivery to the production line in FY23.
                                                        
                                                         
                                                             195.600
                                                             0
                                                        
                                                         
                                                             195.600
                                                             0
                                                             The TR-3 program will complete design for Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS). In addition the TR-3 program will continue with the development of middleware software to ensure and validate compatibility with current F-35 sensors and weapon loads.  Continued lab test and verification will ensure timely first article delivery to the production line by FY23.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Infrastructure and Support Costs
                                                     Funding will support infrastructure investment planning and other test planning activities required for Block 4 development, integration, test and evaluation. Funding related to the Integrated Test Force, government, and contractor labor. Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, autonomic logistics development, joint reprogramming enterprise, modeling and simulation environment activities and training investment support. Other costs in support of ranges, chase planes and DT site operations.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             185.163
                                                             0
                                                             Continued from PE 0604810M/N. 

Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to Block 4 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI) which will support sustainment analysis with product support managers, focused on long term strategic planning and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent location for core of HPSI.
                                                        
                                                         
                                                             205.811
                                                             0
                                                        
                                                         
                                                             205.811
                                                             0
                                                             Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to Block 4 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI) which will support sustainment analysis with product support managers, focused on long term strategic planning and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent location for core of HPSI.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental Test activities in support of Block 4, to include Lockheed Martin and Pratt & Whitney support at both test sites. Non-recurring engineering required to plan for the service life extension of existing DT aircraft and modification necessary to bring DT aircraft fleet to a more production representative and sustainable configuration. Additional upgrades required to support development and evaluation of improvements driven by changes in the threat environment and as identified in the Electronic Warfare ICD, the Fifth Generation Fighter Modernization ICS, and the Block 4 Capability Development Document (CDD).
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             480.714
                                                             0
                                                             Continued from PE 0604810M/N. 

Funding will support flight test execution to ensure Block 4 capabilities are delivered as designed. Funding also supports investment planning and prioritization required to maintain future development capabilities.  This includes instrumenting new DT aircraft, ordering the replacement of pre-LRIP aircraft engines, continuing the FY18 NRE work, and delivery and install of upgraded hardware as a part of the DT aircraft viability effort, as well as test engine support. Additionally, this funding supports laboratory upgrades required to support development and verification of capabilities in a relevant environment.
                                                        
                                                         
                                                             601.355
                                                             0
                                                        
                                                         
                                                             601.355
                                                             0
                                                             Funding will support flight test execution to ensure Block 4 capabilities are delivered as designed. Funding also supports investment planning and prioritization required to maintain future development capabilities. This includes continuing work on instrumenting new DT aircraft, and delivery and install of upgraded hardware as part of the DT aircraft viability effort, as well as test engine support. Additionally, this funding supports laboratory upgrades required to support development and verification of capabilities in a relevant environment. Efforts include non-recurring engineering and procurement of a test article to evaluate service life of F-35B STOVL Aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System (ALIS) Development
                                                     Autonomic Logistics Information System (ALIS) continues to deliver the core logistics infrastructure requirements for the F-35 enterprise. ALIS includes features such as aircraft scheduling, training delivery and record keeping, technical data delivery, supply chain management, maintenance management, pilot and maintenance debriefing, and mission planning. The ALIS development program is focused on two primary lines of effort: Current ALIS which includes Agile DevOps, and ALIS Next.    

Current ALIS is focused on developing new software that uses the current software as a baseline. Upcoming software releases include 3.5, 3.6 and 3.7 builds. The required new capabilities have been defined by the US Services and include cybersecurity updates, decentralized maintenance, Prognostic Health Monitoring (PHM), Training Management System upgrades, Personnel Flight Equipment (PFE), Low Observable Health Assessment System (LOHAS), Corrosion Management System, squadron resource sharing, and new propulsion capabilities.  All aspects of ALIS software are included in current ALIS development. The software development will have applicability to the Standard Operating Units (SOU), Central Points of Entry (CPE), and the Autonomic Logistics Operating Unit (ALOU) for both classified and unclassified hardware.  Under the umbrella of current ALIS, an Agile DevOps pilot is working to rapidly deliver capability updates to the fleet and change the way that current ALIS delivers software.

ALIS Next is the re-architecture effort that began in FY19 and will complete fielding in FY23. ALIS Next will redesign ALIS software, data, and hardware architecture with a focus on cybersecurity, affordability, resiliency, and supportability.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             120.926
                                                             0
                                                             Continue Current ALIS software development efforts and deliver ALIS build
3.5, which contains critical software stabilization improvements.  Current
ALIS efforts will also continue to transition to a pure Agile DevOps
development framework.  ALIS Next efforts will produce a reference
architecture and a detailed transition plan to the new architecture.
                                                        
                                                         
                                                             157.933
                                                             0
                                                        
                                                         
                                                             157.933
                                                             0
                                                             Continue Current ALIS software development efforts as well as begin ALIS
build 3.6. Increase the number of DevOps product teams and begin to merge
with Current ALIS development efforts. Refactor ALIS software in accordance
with the ALIS Next architecture developed in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as well as Current ALIS and ALIS Next efforts continue to ramp up.
                                                    
                                                
                                            
                                             
                                                 
                                                     USAF  Continuous Capability Development and Delivery
                                                     
                                                         426.494
                                                         694.455
                                                         694.455
                                                    
                                                
                                                 
                                                     F-35C C2D2
                                                     
                                                         227.998
                                                         383.741
                                                         383.741
                                                    
                                                
                                                 
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         209.763
                                                         281.887
                                                         281.887
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604840N/2936
                                                     F-35C C2D2
                                                     
                                                         0.000
                                                         227.998
                                                         383.741
                                                         383.741
                                                         351.536
                                                         263.066
                                                         252.898
                                                         245.204
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USAF/FOM/0207142F
                                                     USAF  Continuous Capability Development and Delivery
                                                     
                                                         0.000
                                                         426.494
                                                         694.455
                                                         694.455
                                                         786.513
                                                         550.100
                                                         451.737
                                                         522.023
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     International
                                                     International  Continuous Capability Development and Delivery
                                                     
                                                         0.000
                                                         209.763
                                                         281.887
                                                         281.887
                                                         339.139
                                                         224.501
                                                         189.728
                                                         158.811
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             This is a joint program with no executive service. Service Acquisition Executive (SAE) authority alternates between the Department of the Navy and the Department of the Air Force and currently resides with the Air Force. Program Element 0604800N/0604800M continues USN development efforts budgeted in 0603800N prior to FY2002.  The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, and Norway are participants in the SDD phase of JSF.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                             The C2D2 acquisition strategy is to employ both Cost and Fixed Price Incentive contracts for the Block 4 engineering and development efforts. A new modernization contract structure will be established for all post SDD Block 4 efforts. In addition, a separate Basic Ordering Agreement or Indefinite Quantity/Indefinite Delivery contract is planned to provide a long term approach to upgrading and maintaining laboratories and test aircraft and supporting technology maturation for future C2D2 capabilities.
                                             Overall Block 4 Performance Metrics will reflect Key Performance Parameters established in the F-35 Block 4 Capability Development Document.
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

Prior Year reflects $0M due to PE 0604810M/N ending in FY18 and being replaced by PE 0604840M/N in FY19 as budget moves from BA05 to BA07.

FY 2019 reflects $426.494M USAF/$227.998M USN/$234.107M USMC/$209.763M International/Total $1,098.362M
FY 2020 reflects $694.455M USAF/$383.741M USN/$422.881M USMC/$281.887M International/Total $1,782.964M

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF Continuous Capability Development and Delivery (C2D2) Includes:
USAF PE 0207142F BPAC 675346     
USN PE 0604810N Project Unit 2936 - ends FY18
USMC PE 0604810M Project Unit 2935 - ends FY18
USN PE 0604840N Project Unit 2936 - begins FY19
USMC PE 0604840M Project Unit 2935 - begins FY19
USN PE 0604800N Project Unit 9999 (FY14): $1.500
USMC PE 0604800M Project Unit 999 (FY14) : $1.500
                                             
                                                 
                                                     Product Development
                                                     FY2019 & FY2020 Product Development continued from PE 0604810M/N. 
Combined ECASE contract line into Systems Engineering line to delete duplicative line items as ECASE contract is a vehicle used for Systems Engineering efforts.
Block 4 Modernization on R-2A includes Phase II, Nimble Lightning, JRE, Training Investments & Systems Engineering.
Flight Test assets include weapons to support Test and assests needed for flight test instrumentation.
Broke out Prime LM TBD JRE Dev line seperately from Block 4 Phase II contract line due to change in contracting strategy.
Broke out Prime LM Current ALIS Dev & Prime LM ALIS Next efforts seperately from ALIS Re-architecture as directed by OSD(C).
Added F-35B Fatigue Test Article and Training Investments lines in FY20.
                                                     
                                                         
                                                             Prime LM 18-C-1004 (Phase II)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     142.759
                                                                     2018-12
                                                                
                                                                 
                                                                     416.615
                                                                
                                                                 
                                                                     416.615
                                                                     2019-12
                                                                
                                                                 1031.289
                                                                 1590.663
                                                                 1309.737
                                                            
                                                        
                                                         
                                                             Prime LM 14-G-0020 (TR3)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     98.000
                                                                     2018-12
                                                                
                                                                 
                                                                     195.600
                                                                
                                                                 
                                                                     195.600
                                                                     2019-12
                                                                
                                                                 510.000
                                                                 803.600
                                                                 685.696
                                                            
                                                        
                                                         
                                                             Prime LM BOA 0020 (Nimble Lightning + Pilot Training)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                     2019-01
                                                                
                                                                 
                                                                     4.650
                                                                
                                                                 
                                                                     4.650
                                                                     2020-01
                                                                
                                                                 17.500
                                                                 26.650
                                                                 22.260
                                                            
                                                        
                                                         
                                                             Flight Test Asset
                                                             Various
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     139.110
                                                                     2019-01
                                                                
                                                                 
                                                                     105.000
                                                                
                                                                 
                                                                     105.000
                                                                     2020-01
                                                                
                                                                 406.000
                                                                 650.110
                                                                 491.346
                                                            
                                                        
                                                         
                                                             Prime LM DT AC Viability
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     32.750
                                                                     2019-01
                                                                
                                                                 
                                                                     79.000
                                                                
                                                                 
                                                                     79.000
                                                                     2020-01
                                                                
                                                                 415.000
                                                                 526.750
                                                                 515.100
                                                            
                                                        
                                                         
                                                             Prime PW Propulsion
                                                             SS
                                                             CPFF
                                                             Pratt Whitney
                                                             East Hartford, Connecticut
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     136.000
                                                                     2018-10
                                                                
                                                                 
                                                                     82.000
                                                                
                                                                 
                                                                     82.000
                                                                     2019-10
                                                                
                                                                 220.000
                                                                 438.000
                                                                 269.450
                                                            
                                                        
                                                         
                                                             Prime LM Developmental Foundation Contract
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     75.800
                                                                     2018-11
                                                                
                                                                 
                                                                     201.000
                                                                
                                                                 
                                                                     201.000
                                                                     2019-11
                                                                
                                                                 345.000
                                                                 621.800
                                                                 445.550
                                                            
                                                        
                                                         
                                                             Prime TBD JRE Dev.
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     35.000
                                                                     2019-01
                                                                
                                                                 
                                                                     85.200
                                                                
                                                                 
                                                                     85.200
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prime LM ALIS Next
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     16.411
                                                                     2018-12
                                                                
                                                                 
                                                                     68.000
                                                                
                                                                 
                                                                     68.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prime LM ALIS Dev
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     50.000
                                                                     2019-07
                                                                
                                                                 
                                                                     58.000
                                                                
                                                                 
                                                                     58.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 108.000
                                                            
                                                        
                                                         
                                                             Prime LM F-35B Fatigue Test Article
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.300
                                                                
                                                                 
                                                                     21.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 21.300
                                                            
                                                        
                                                         
                                                             Training Investments
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     45.000
                                                                
                                                                 
                                                                     45.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 45.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     31.300
                                                                     2019-01
                                                                
                                                                 
                                                                     49.500
                                                                
                                                                 
                                                                     49.500
                                                                     2020-01
                                                                
                                                                 88.000
                                                                 168.800
                                                                 106.423
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY2019 & FY2020 Support continued from PE 0604810M/N.
Broke out JRE and ALIS Development Support from Block 4 Phase II contract line due to change in contracting strategy.
Broke out ALIS Next Development Support line per direction to add more detailed ALIS information.
                                                     
                                                         
                                                             JSE/IPT Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     32.400
                                                                     2018-12
                                                                
                                                                 
                                                                     48.740
                                                                
                                                                 
                                                                     48.740
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.275
                                                                     2018-12
                                                                
                                                                 
                                                                     7.850
                                                                
                                                                 
                                                                     7.850
                                                                     2019-12
                                                                
                                                                 43.083
                                                                 57.208
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Eglin
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2018-12
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-12
                                                                
                                                                 15.268
                                                                 23.268
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     22.212
                                                                     2018-12
                                                                
                                                                 
                                                                     27.000
                                                                
                                                                 
                                                                     27.000
                                                                     2019-12
                                                                
                                                                 34.513
                                                                 83.725
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             AFRL
                                                             Wright Patterson AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.978
                                                                     2018-12
                                                                
                                                                 
                                                                     7.500
                                                                
                                                                 
                                                                     7.500
                                                                     2019-12
                                                                
                                                                 13.923
                                                                 25.401
                                                            
                                                        
                                                         
                                                             JRE Development Support
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.300
                                                                     2018-12
                                                                
                                                                 
                                                                     25.900
                                                                
                                                                 
                                                                     25.900
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 44.200
                                                            
                                                        
                                                         
                                                             ALIS Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     35.220
                                                                     2018-12
                                                                
                                                                 
                                                                     16.933
                                                                
                                                                 
                                                                     16.933
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 52.153
                                                            
                                                        
                                                         
                                                             ALIS Next Development Support
                                                             MIPR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     19.295
                                                                     2018-12
                                                                
                                                                 
                                                                     15.000
                                                                
                                                                 
                                                                     15.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 34.295
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY2019 & FY2020 Test and Evaluation continued from PE 0604810M/N.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     54.000
                                                                     2018-12
                                                                
                                                                 
                                                                     65.000
                                                                
                                                                 
                                                                     65.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake , CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.500
                                                                     2018-12
                                                                
                                                                 
                                                                     11.200
                                                                
                                                                 
                                                                     11.200
                                                                     2019-12
                                                                
                                                                 40.470
                                                                 58.170
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation Edwards/AFB
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     26.554
                                                                     2018-12
                                                                
                                                                 
                                                                     22.455
                                                                
                                                                 
                                                                     22.455
                                                                     2019-12
                                                                
                                                                 110.470
                                                                 159.479
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2018-12
                                                                
                                                                 
                                                                     4.200
                                                                
                                                                 
                                                                     4.200
                                                                     2019-12
                                                                
                                                                 57.087
                                                                 64.787
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             Kirtland AFB, NM
                                                             Kirtland AFB, NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.500
                                                                     2018-12
                                                                
                                                                 
                                                                     31.500
                                                                
                                                                 
                                                                     31.500
                                                                     2019-12
                                                                
                                                                 72.500
                                                                 110.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Breaking out HPSI AFLCMC funding from AFLCMC Civilian Pay line for visibility.
Added Other Core Civ Pay & Other Core Contractor Sppt to account for program operations support.
Beginning in FY20 HPSI will be in a seperate BPAC and no longer included in C2D2 budget docs.
                                                     
                                                         
                                                             AFLCMC Civilian Pay
                                                             C
                                                             BA
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     42.885
                                                                     2018-10
                                                                
                                                                 
                                                                     44.172
                                                                
                                                                 
                                                                     44.172
                                                                     2019-10
                                                                
                                                                 231.610
                                                                 318.667
                                                            
                                                        
                                                         
                                                             HPSI Program Sppt.
                                                             Various
                                                             AFLCMC
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.600
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Financial Mgmt Database Support IDS
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     1.565
                                                                
                                                                 
                                                                     1.565
                                                                     2019-12
                                                                
                                                                 4.301
                                                                 7.166
                                                            
                                                        
                                                         
                                                             Earned Value/Finance/Cost  ACT-I
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.079
                                                                     2018-12
                                                                
                                                                 
                                                                     4.201
                                                                
                                                                 
                                                                     4.201
                                                                     2019-12
                                                                
                                                                 23.518
                                                                 31.798
                                                            
                                                        
                                                         
                                                             Systems System High BOS
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.532
                                                                     2018-12
                                                                
                                                                 
                                                                     8.788
                                                                
                                                                 
                                                                     8.788
                                                                     2019-12
                                                                
                                                                 45.342
                                                                 62.662
                                                            
                                                        
                                                         
                                                             Other CIO Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.404
                                                                     2018-12
                                                                
                                                                 
                                                                     2.127
                                                                
                                                                 
                                                                     2.127
                                                                     2019-12
                                                                
                                                                 22.579
                                                                 25.110
                                                            
                                                        
                                                         
                                                             Other Core Civ Pay
                                                             WR
                                                             NAWCAD/WD
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.685
                                                                     2018-12
                                                                
                                                                 
                                                                     11.000
                                                                
                                                                 
                                                                     11.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 32.685
                                                            
                                                        
                                                         
                                                             Other Core Contractor Sppt.
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.437
                                                                     2018-12
                                                                
                                                                 
                                                                     8.218
                                                                
                                                                 
                                                                     8.218
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.655
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.576
                                                                     2018-10
                                                                
                                                                 
                                                                     4.250
                                                                
                                                                 
                                                                     4.250
                                                                     2019-10
                                                                
                                                                 8.569
                                                                 16.395
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604840M_3410_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3410
                                                     
                                                         
                                                             Systems Engineering & Development: Phase II Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Systems Engineering & Integration Contract
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Development Foundation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Development & Maturation IDIQ Contract
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Agile Process & Capability Development: Agile Process & Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: DT Aircraft Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: Integrated Test
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: TR-3 Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 11 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 12 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 13 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 14 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 15 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 16 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 Operational Systems Development
                                 
                                     0.000
                                     0.000
                                     227.998
                                     383.741
                                     383.741
                                     351.536
                                     263.066
                                     252.898
                                     245.204
                                     Continuing
                                     Continuing
                                
                                 The F-35 Joint Strike Fighter (JSF) Program will develop and field an affordable, highly common family of next generation strike aircraft for the United States Navy, United States Air Force, United States Marine Corps and International Partners countries. There are three variants the F-35A Conventional Takeoff and Landing variant; F-35B Short Take Off and Vertical Landing; and the F-35C Aircraft Carrier suitable variant. Maximum commonality among the variants, consistent with National Disclosure Policy, will minimize total air system life cycle costs. Planning and pre-development systems engineering for Block 4 continues as Initial Operational Capability (IOC) is met for each variant during System Development and Demonstration (SDD).

The JSF Continuous Capability Development & Delivery(C2D2) efforts provide incremental warfighting capability improvements to maintain joint air dominance against evolving threats. Block 4 capability requirements were initiated through ongoing Service-led operational analysis of warfighting gaps identified in the Fifth Generation Fighter Modernization Initial Capabilities Document (ICD), and through F-35 JSF Block 4 Mission Decomposition analysis completed in FY2014. These analyses serve as the basis for the Block 4 (CDD), staffed through the Air Force Requirements Oversight Council (AFROC) and signed by the USAF Chief of Staff in January 2015. Joint Requirements Oversight Council (JROC) approved the CDD 21 March 2017. Modernization activities in FY2017 and FY2018 include systems engineering, risk reduction, and infrastructure required to deliver full air system Block 4 capabilities to support initial fleet availability of Block 4 upgrades in FY2021.

Block 4 efforts designated as Block 4 include a robust weapons integration portfolio and provide new opportunities for International Partners to assess, integrate, and field unique capabilities based on global sovereign requirements.

The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark and Norway are participants in F-35 modernization. The program shown here reflects United States Marine Corps funding. Total funding for all Service and International Partners is reported at the accomplishment/planned program level since activities support all aircraft variants. Foreign Military Sales are ongoing separately.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.
                                 
                                     
                                         0.000
                                         252.360
                                         223.901
                                         223.901
                                    
                                     
                                         0.000
                                         227.998
                                         383.741
                                         383.741
                                    
                                     
                                         0.000
                                         -24.362
                                         159.840
                                         159.840
                                    
                                     
                                         
                                             -24.362
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     148.392
                                                     148.392
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     11.448
                                                     11.448
                                                
                                            
                                        
                                    
                                     The FY2020 USN funding request was increased by $159.840 million to fund to fully fund to the cost estimate.

PE 0604840M/N replacing PE 0604810M/N beginning in FY19 due to budget being moved from BA05 to BA07.

Adjusted R-4 schedule as follows:						
Updated previous milestones to reflect current F-35 Lightning II Joint Strike Fighter Acquisition Strategy, approved by USD(A&S)October 2018.

Technical: Not applicable.
Schedule: Not applicable.
                                
                                 
                                     
                                         2936
                                         F-35C C2D2
                                         198
                                         
                                             0.000
                                             0.000
                                             227.998
                                             383.741
                                             383.741
                                             351.536
                                             263.066
                                             252.898
                                             245.204
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Total cost, including International partner contributions, USN, USMC, and USAF funding: FY2020: $1,782.964M.

R-2A table shown above reflects service funding only.

R-2A (section B)/R-3 displays combined program for JSF Continuous Capability Development and Delivery (C2D2).
 
JSF C2D2 Includes:
USAF PE 0207142F BPAC 675346
USN PE 0604840N/ Project Unit 2936
USMC PE 0604840M Project Unit 3410
USN PE 0604810N/ Project Unit 2936
USMC PE 0604810M Project Unit 2935
USN PE 0604800N Project Unit 9999 (FY14): $1.500M
USMC PE 0604800M Project Unit 9999 (FY14):  $1.500M
International Partner Contributions
                                             F-35 C2D2 provides continuing incremental upgrades of the three F-35 variants and associated ground equipment. Upgrades are essential capabilities for Air Interdiction and Strategic Attack, Close Air Support, Suppression and Destruction of Enemy Air Defenses, Offensive and Defensive Counter Air and expanded Surface Warfare. The C2D2 acquisition strategy is based upon incremental deliveries of capabilities. The strategy includes periodic deliveries with a focus on hardware, tech refresh and softwre. C2D2 capability planning includes an efficient transition from F-35 SDD to C2D2. As SDD development activities ramp down C2D2 will assume responsibility for improvements and modernization efforts.
                                             
                                                 
                                                     Product Development -  Block 4 Planning and Systems Engineering
                                                     Block 4 Planning and Systems Engineering preliminarily design and delta System requirements Review (SRR) for all variants of the F-35 Aircraft. Modernization efforts is the Requirements Decomposition of capabilities for the Block 4 upgrade to include sub-blocks. This is a continuation of the previous Block 4 Requirements Decomposition effort which will include activities leading up to a successful System Functional Review (SFR) and select facility upgrades required for Block 4 research, development, test and evaluation. Included in Block 4 are upgraded capabilities and continuous improvements to maintain Air System viability against evolving threats indicated in the Electronic Warfare Initial Capabilities Document (ICD), the Fifth Generation Fighter Modernization ICD, and the Block 4 Capability Development Document (CDD), reduce life cycle cost, and improve operational suitability. Expected completion of Block 4 System Requirements Review (SRR) and a Preliminary Design Review (PDR) will address additional Block 4 capabilities requirements. Continuous risk reduction, preplanning for subsequent Block 4 Modernization events, and investments to deliver the full Block 4 Air System capabilities are included.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             213.559
                                                             0
                                                             Continued from PE 0604810M/N. 

Continue Block 4 Phase II contract development. Conduct Block SRR and PDR activities as well as continuing risk reduction and planning. Continuing development and maturity of key long lead capabilities and service unique weapons. Begin Developmental Flight Test of initial Block 4 capabilities.
                                                        
                                                         
                                                             622.265
                                                             0
                                                        
                                                         
                                                             622.265
                                                             0
                                                             Continue Block 4 contract development. Continue Post-PDR risk reduction activities to include completion of Developmental Flight Test. Continue with Agile development of capabilities through Developmental Flight Test. Continue development and maturity of key long lead capabilities and service unique weapons.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Product Development - Technology Refresh 3 ( TR-3)
                                                     Technology Refresh 3 (TR-3) Design Competition, Development, Integration, and Test. This is the design phase of TR-3 program fully supports Block 3F functionality and allows incorporation of all Block 4 capabilities documented in the System Requirements Document (SRD). TR-3 hardware redesign is required to support 4X processing growth factor based on the current processing estimates for all 3F capabilities. Redesign of TR-3 subsystems Integrated Core Processor (ICP), Aircraft Memory System (AMS), and Panoramic Cockpit Display (PCD)) configurations will contain new backplane technology, commercial operating systems, and modified middleware necessary to take the design of the TR-3 System through Critical Design Review (CDR).
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             98.000
                                                             0
                                                             Continued from PE 0604810M/N.

The TR-3 program will continue design toward Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS). In addition the TR-3 program will prototype the middleware software that will enable F-35's new messaging architecture delivered as part of TR-3 and ensure compatibility with current F-35 sensors. Additionally the initial lab stand up will occur to ensure timely first article delivery to the production line in FY23.
                                                        
                                                         
                                                             195.600
                                                             0
                                                        
                                                         
                                                             195.600
                                                             0
                                                             The TR-3 program will complete design for Critical Design Review of the Integrated Core Processor (ICP), Panoramic Cockpit Display (PCD), and Aircraft Memory System (AMS). In addition the TR-3 program will continue with the development of middleware software to ensure and validate compatibility with current F-35 sensors and weapon loads.  Continued lab test and verification will ensure timely first article delivery to the production line by FY23.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Infrastructure and Support Costs
                                                     Funding will support infrastructure investment planning and other test planning activities required for Block 4 development, integration, test and evaluation. Funding related to the Integrated Test Force, government, and contractor labor. Support efforts for airframe, air vehicle systems, mission systems, weapons integration, mission support, autonomic logistics development, joint reprogramming enterprise and modeling and simulation environment activities. Funding related to the Integrated Test Force, government, and contractor labor. Other costs in support of ranges, chase planes and DT site operations.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             185.163
                                                             0
                                                             Continued from PE 0604810M/N. 

Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to Block 4 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI) which will support sustainment analysis with product support managers, focused on long term strategic planning and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent location for core of HPSI.
                                                        
                                                         
                                                             205.811
                                                             0
                                                        
                                                         
                                                             205.811
                                                             0
                                                             Continue development support for defining, managing and acquiring the F-35 capability enhancements identified in approved requirements documents. Transfer of integrated test force requirement to Block 4 as F-35 SDD draws to closure. USAF only will fund additional PMA to transition to a final hybrid product support integrator (HPSI) which will support sustainment analysis with product support managers, focused on long term strategic planning and transition to a final integrated support plan. Conduct strategic basing analysis to determine permanent location for core of HPSI.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental Test activities in support of Block 4, to include Lockheed Martin and Pratt & Whitney support at both test sites. Non-recurring engineering required to plan for the service life extension of existing DT aircraft and modification necessary to bring DT aircraft fleet to a more production representative and sustainable configuration. Additional upgrades required to support development and evaluation of improvements driven by changes in the threat environment and as identified in the Electronic Warfare ICD, the Fifth Generation Fighter Modernization ICS, and the Block 4 Capability Development Document (CDD).
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             480.714
                                                             0
                                                             Continued from PE 0604810M/N. 

Funding will support flight test execution to ensure Block 4 capabilities are delivered as designed. Funding also supports investment planning and prioritization required to maintain future development capabilities.  This includes instrumenting new DT aircraft, ordering the replacement of pre-LRIP aircraft engines, continuing the FY18 NRE work, and delivery and install of upgraded hardware as a part of the DT aircraft viability effort, as well as test engine support. Additionally, this funding supports laboratory upgrades required to support development and verification of capabilities in a relevant environment.
                                                        
                                                         
                                                             601.355
                                                             0
                                                        
                                                         
                                                             601.355
                                                             0
                                                             Funding will support flight test execution to ensure Block 4 capabilities are delivered as designed. Funding also supports investment planning and prioritization required to maintain future development capabilities. This includes continuing work on instrumenting new DT aircraft, and delivery and install of upgraded hardware as part of the DT aircraft viability effort, as well as test engine support. Additionally, this funding supports laboratory upgrades required to support development and verification of capabilities in a relevant environment. Efforts include non-recurring engineering and procurement of a test article to evaluate service life of F-35B STOVL Aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as Block 4 capabilities and development efforts ramp up.
                                                    
                                                
                                                 
                                                     Autonomic Logistics Information System (ALIS) Development
                                                     Autonomic Logistics Information System (ALIS) continues to deliver the core logistics infrastructure requirements for the F-35 enterprise. ALIS includes features such as aircraft scheduling, training delivery and record keeping, technical data delivery, supply chain management, maintenance management, pilot and maintenance debriefing, and mission planning. The ALIS development program is focused on two primary lines of effort: Current ALIS which includes Agile DevOps, and ALIS Next.    

Current ALIS is focused on developing new software that uses the current software as a baseline and includes development of 3.5, 3.6 and 3.7 builds. The required new capabilities have been defined by the US Services and include cybersecurity updates, decentralized maintenance, Prognostic Health Monitoring (PHM), Training Management System upgrades, Personnel Flight Equipment (PFE), Low Observable Health Assessment System (LOHAS), Corrosion Management System, squadron resource sharing, and new propulsion capabilities.  All aspects of ALIS software are included in current ALIS development. The software development will have applicability to the Standard Operating Units (SOU), Central Points of Entry (CPE), and the Autonomic Logistics Operating Unit (ALOU) for both classified and unclassified hardware.  Under the umbrella of current ALIS, an Agile DevOps pilot is working to rapidly deliver capability updates to the fleet and change the way that current ALIS delivers software.

ALIS Next is the re-architecture effort that began in FY19 and will complete fielding in FY23. ALIS Next will redesign ALIS software, data, and hardware architecture with a focus on cybersecurity, affordability, resiliency, and supportability.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             120.926
                                                             0
                                                             Continue Current ALIS software development efforts and deliver ALIS build
3.5, which contains critical software stabilization improvements.  Current
ALIS efforts will also continue to transition to a pure Agile DevOps
development framework.  ALIS Next efforts will produce a reference
architecture and a detailed transition plan to the new architecture.
                                                        
                                                         
                                                             157.933
                                                             0
                                                        
                                                         
                                                             157.933
                                                             0
                                                             Continue Current ALIS software development efforts as well as begin ALIS
build 3.6. Increase the number of DevOps product teams and begin to merge
with Current ALIS development efforts. Refactor ALIS software in accordance
with the ALIS Next architecture developed in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to program growth as well as Current ALIS and ALIS Next efforts continue to ramp up.
                                                    
                                                
                                            
                                             
                                                 
                                                     USAF  Continuous Capability Development and Delivery
                                                     
                                                         426.494
                                                         694.455
                                                         694.455
                                                    
                                                
                                                 
                                                     F-35B C2D2
                                                     
                                                         234.107
                                                         422.881
                                                         422.881
                                                    
                                                
                                                 
                                                     International Continuous Capability Development and Delivery
                                                     
                                                         209.763
                                                         281.887
                                                         281.887
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0604840M/3410
                                                     F-35B C2D2
                                                     
                                                         0.000
                                                         234.107
                                                         422.881
                                                         422.881
                                                         373.365
                                                         313.601
                                                         283.357
                                                         270.845
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     USAF RDT&E/0207142F
                                                     USAF  Continuous Capability Development and Delivery
                                                     
                                                         0.000
                                                         426.494
                                                         694.455
                                                         694.455
                                                         786.513
                                                         550.100
                                                         451.737
                                                         522.023
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     International
                                                     International  Continuous Capability Development and Delivery
                                                     
                                                         0.000
                                                         209.763
                                                         281.887
                                                         281.887
                                                         339.139
                                                         224.501
                                                         189.728
                                                         158.811
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             This is a joint program with no executive service. Service Acquisition Executive (SAE) authority alternates between the Department of the Navy and the Department of the Air Force and currently resides with the Air Force. Program Element 0604800N/0604800M continues USN development efforts budgeted in 0603800N prior to FY2002.  The United Kingdom, Italy, Netherlands, Turkey, Canada, Australia, Denmark, and Norway are participants in the SDD phase of JSF.

PE 0604810M/N ending in FY18 and continues in PE 0604840M/N as budget moves from BA05 to BA07.
                                             The C2D2 acquisition strategy is to employ both Cost and Fixed Price Incentive contracts for the Block 4 engineering and development efforts. A new modernization contract structure will be established for all post SDD Block 4 efforts. In addition, a separate Basic Ordering Agreement or Indefinite Quantity/Indefinite Delivery contract is planned to provide a long term approach to upgrading and maintaining laboratories and test aircraft and supporting technology maturation for future C2D2 capabilities.
                                             Overall Block 4 Performance Metrics will reflect Key Performance Parameters established in the F-35 Block 4 Capability Development Document.
                                        
                                         
                                             Subtotals and totals may not add due to rounding. 

Prior Year reflects $0M due to PE 0604810M/N ending in FY18 and being replaced by PE 0604840M/N in FY19 as budget moves from BA05 to BA07.

FY 2019 reflects $426.494M USAF/$227.998M USN/$234.107M USMC/$209.763M International/Total $1,098.362M
FY 2020 reflects $694.455M USAF/$383.741M USN/$422.881M USMC/$281.887M International/Total $1,782.964M

R-2A (section B)/R-3 displays total combined program (i.e. not Service-specific), including International partners.  

JSF Continuous Capability Development and Delivery (C2D2) Includes:
USAF PE 0207142F BPAC 675346     
USN PE 0604810N Project Unit 2936 - ends FY18
USMC PE 0604810M Project Unit 2935 - ends FY18
USN PE 0604840N Project Unit 2936 - begins FY19
USMC PE 0604840M Project Unit 2935 - begins FY19
USN PE 0604800N Project Unit 9999 (FY14): $1.500
USMC PE 0604800M Project Unit 999 (FY14) : $1.500
                                             
                                                 
                                                     Product Development
                                                     FY2019 & FY2020 Product Development continued from PE 0604810M/N. 
Combined ECASE contract line into Systems Engineering line to delete duplicative line items as ECASE contract is a vehicle used for Systems Engineering efforts.
Block 4 Modernization on R-2A includes Phase II, Nimble Lightning, JRE, Training Investments & Systems Engineering.
Flight Test assets include weapons to support Test and assests needed for flight test instrumentation.
Broke out Prime LM TBD JRE Dev line seperately from Block 4 Phase II contract line due to change in contracting strategy.
Broke out Prime LM Current ALIS Dev & Prime LM ALIS Next efforts seperately from ALIS Re-architecture as directed by OSD(C).
Added F-35B Fatigue Test Article and Training Investments lines in FY20.
                                                     
                                                         
                                                             Prime LM 18-C-1004 (Phase II)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     142.759
                                                                     2018-12
                                                                
                                                                 
                                                                     416.615
                                                                
                                                                 
                                                                     416.615
                                                                     2019-12
                                                                
                                                                 1031.289
                                                                 1590.663
                                                            
                                                        
                                                         
                                                             Prime LM 14-G-0020 (TR3)
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     98.000
                                                                     2018-12
                                                                
                                                                 
                                                                     195.600
                                                                
                                                                 
                                                                     195.600
                                                                     2019-12
                                                                
                                                                 510.000
                                                                 803.600
                                                            
                                                        
                                                         
                                                             Prime LM BOA 0020 (Nimble Lightning + Pilot Training)
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                     2019-01
                                                                
                                                                 
                                                                     4.650
                                                                
                                                                 
                                                                     4.650
                                                                     2020-01
                                                                
                                                                 17.500
                                                                 26.650
                                                            
                                                        
                                                         
                                                             Flight Test Asset
                                                             Various
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     139.110
                                                                     2019-01
                                                                
                                                                 
                                                                     105.000
                                                                
                                                                 
                                                                     105.000
                                                                     2020-01
                                                                
                                                                 406.000
                                                                 650.110
                                                            
                                                        
                                                         
                                                             Prime LM TBD DT AC Viability
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     32.750
                                                                     2019-01
                                                                
                                                                 
                                                                     79.000
                                                                
                                                                 
                                                                     79.000
                                                                     2020-01
                                                                
                                                                 415.000
                                                                 526.750
                                                            
                                                        
                                                         
                                                             Prime PW Propulsion
                                                             SS
                                                             CPFF
                                                             Pratt Whitney
                                                             East Hartford, Connecticut
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     136.000
                                                                     2018-10
                                                                
                                                                 
                                                                     82.000
                                                                
                                                                 
                                                                     82.000
                                                                     2019-10
                                                                
                                                                 220.000
                                                                 438.000
                                                            
                                                        
                                                         
                                                             Prime LM Developmental Foundation Contract
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     75.800
                                                                     2018-11
                                                                
                                                                 
                                                                     201.000
                                                                
                                                                 
                                                                     201.000
                                                                     2019-11
                                                                
                                                                 345.000
                                                                 621.800
                                                            
                                                        
                                                         
                                                             Prime TBD JRE Dev.
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     35.000
                                                                     2019-01
                                                                
                                                                 
                                                                     85.200
                                                                
                                                                 
                                                                     85.200
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prime LM ALIS Next
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     16.411
                                                                     2018-12
                                                                
                                                                 
                                                                     68.000
                                                                
                                                                 
                                                                     68.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prime LM ALIS Dev
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     50.000
                                                                     2019-07
                                                                
                                                                 
                                                                     58.000
                                                                
                                                                 
                                                                     58.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 108.000
                                                            
                                                        
                                                         
                                                             Prime LM F-35B Fatigue Test Article
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.300
                                                                
                                                                 
                                                                     21.300
                                                                     2020-01
                                                                
                                                                 97.000
                                                                 118.300
                                                            
                                                        
                                                         
                                                             Training Investments
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             FT. Worth, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     45.000
                                                                
                                                                 
                                                                     45.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 45.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     31.300
                                                                     2019-01
                                                                
                                                                 
                                                                     49.500
                                                                
                                                                 
                                                                     49.500
                                                                     2020-01
                                                                
                                                                 88.000
                                                                 168.800
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY2019 & FY2020 Support continued from PE 0604810M/N.
Broke out JRE and ALIS Development Support from Block 4 Phase II contract line due to change in contracting strategy.
Broke out ALIS Next Development Support line per direction to add more detailed ALIS information.
                                                     
                                                         
                                                             JSE/IPT Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     32.400
                                                                     2018-12
                                                                
                                                                 
                                                                     48.740
                                                                
                                                                 
                                                                     48.740
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.275
                                                                     2018-12
                                                                
                                                                 
                                                                     7.850
                                                                
                                                                 
                                                                     7.850
                                                                     2019-12
                                                                
                                                                 43.083
                                                                 57.208
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Eglin
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2018-12
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-12
                                                                
                                                                 15.268
                                                                 23.268
                                                            
                                                        
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     22.212
                                                                     2018-12
                                                                
                                                                 
                                                                     27.000
                                                                
                                                                 
                                                                     27.000
                                                                     2019-12
                                                                
                                                                 34.513
                                                                 83.725
                                                            
                                                        
                                                         
                                                             Development Support
                                                             MIPR
                                                             AFRL
                                                             Wright Patterson AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.978
                                                                     2018-12
                                                                
                                                                 
                                                                     7.500
                                                                
                                                                 
                                                                     7.500
                                                                     2019-12
                                                                
                                                                 13.923
                                                                 25.401
                                                            
                                                        
                                                         
                                                             JRE Development Support
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.300
                                                                     2018-12
                                                                
                                                                 
                                                                     25.900
                                                                
                                                                 
                                                                     25.900
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 44.200
                                                            
                                                        
                                                         
                                                             ALIS Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     35.220
                                                                     2018-12
                                                                
                                                                 
                                                                     16.933
                                                                
                                                                 
                                                                     16.933
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 52.153
                                                            
                                                        
                                                         
                                                             ALIS Next Development Support
                                                             MIPR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     19.295
                                                                     2018-12
                                                                
                                                                 
                                                                     15.000
                                                                
                                                                 
                                                                     15.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 34.295
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY2019 & FY2020 Test and Evaluation continued from PE 0604810M/N.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     54.000
                                                                     2018-12
                                                                
                                                                 
                                                                     65.000
                                                                
                                                                 
                                                                     65.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake , CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.500
                                                                     2018-12
                                                                
                                                                 
                                                                     11.200
                                                                
                                                                 
                                                                     11.200
                                                                     2019-12
                                                                
                                                                 40.470
                                                                 58.170
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation Edwards/AFB
                                                             Various
                                                             Edwards AFB
                                                             Edwards AFB, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     26.554
                                                                     2018-12
                                                                
                                                                 
                                                                     22.455
                                                                
                                                                 
                                                                     22.455
                                                                     2019-12
                                                                
                                                                 110.470
                                                                 159.479
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2018-12
                                                                
                                                                 
                                                                     4.200
                                                                
                                                                 
                                                                     4.200
                                                                     2019-12
                                                                
                                                                 57.087
                                                                 64.787
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             Kirtland AFB, NM
                                                             Kirtland AFB, NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.500
                                                                     2018-12
                                                                
                                                                 
                                                                     31.500
                                                                
                                                                 
                                                                     31.500
                                                                     2019-12
                                                                
                                                                 72.500
                                                                 110.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY2019 & FY2020 Management Services continued from PE 0604810M/N.
Breaking out HPSI AFLCMC funding from AFLCMC Civilian Pay line for visibility.
Added Other Core Civ Pay & Other Core Contractor Sppt to account for program operations support.
Beginning in FY20 HPSI will be in a seperate BPAC and no longer included in C2D2 budget docs.
                                                     
                                                         
                                                             AFLCMC Civilian Pay
                                                             C
                                                             BA
                                                             AFLCMC CIVPAY
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     42.885
                                                                     2018-10
                                                                
                                                                 
                                                                     44.172
                                                                
                                                                 
                                                                     44.172
                                                                     2019-10
                                                                
                                                                 231.610
                                                                 318.667
                                                            
                                                        
                                                         
                                                             HPSI Program Sppt.
                                                             C
                                                             BA
                                                             AFLCMC
                                                             Wright Patterson, AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.600
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Financial Mgmt Database Support IDS
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                     2018-12
                                                                
                                                                 
                                                                     1.565
                                                                
                                                                 
                                                                     1.565
                                                                     2019-12
                                                                
                                                                 4.301
                                                                 7.166
                                                            
                                                        
                                                         
                                                             Earned Value/Finance/Cost  ACT-I
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.079
                                                                     2018-12
                                                                
                                                                 
                                                                     4.201
                                                                
                                                                 
                                                                     4.201
                                                                     2019-12
                                                                
                                                                 23.518
                                                                 31.798
                                                            
                                                        
                                                         
                                                             Systems System High BOS
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.532
                                                                     2018-12
                                                                
                                                                 
                                                                     8.788
                                                                
                                                                 
                                                                     8.788
                                                                     2019-12
                                                                
                                                                 45.342
                                                                 62.662
                                                            
                                                        
                                                         
                                                             Other CIO Services
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.404
                                                                     2018-12
                                                                
                                                                 
                                                                     2.127
                                                                
                                                                 
                                                                     2.127
                                                                     2019-12
                                                                
                                                                 22.579
                                                                 25.110
                                                            
                                                        
                                                         
                                                             Other Core Civ Pay
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     21.685
                                                                     2018-12
                                                                
                                                                 
                                                                     11.000
                                                                
                                                                 
                                                                     11.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 32.685
                                                            
                                                        
                                                         
                                                             Other Core Contractor Sppt.
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.437
                                                                     2018-12
                                                                
                                                                 
                                                                     8.218
                                                                
                                                                 
                                                                     8.218
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.655
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.576
                                                                     2018-10
                                                                
                                                                 
                                                                     4.250
                                                                
                                                                 
                                                                     4.250
                                                                     2019-10
                                                                
                                                                 8.569
                                                                 16.395
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0604840N_2936_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2936
                                                     
                                                         
                                                             Systems Engineering & Development: Phase II Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Systems Engineering & Integration Contract
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Development Foundation Contract
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Engineering & Development: Development & Maturation IDIQ Contract
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Agile Process & Capability Development: Agile Process & Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: DT Aircraft Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: Integrated Test
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Verification and Validation: TR-3 Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 11 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 12 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 13 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 14 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 15 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Lots (Full Funding / Production / Delivery: U.S. Aircraft): LOT 16 Full Funding / Production / Delivery
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0607658N
                                 (U)Cooperative Engagement Capability
                                 205
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     676.349
                                     88.088
                                     128.815
                                     127.924
                                     127.924
                                     161.162
                                     182.355
                                     151.318
                                     162.413
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $12.900 million to account for the availability of prior year execution balances.

Cooperative Engagement Capability (CEC) significantly improves Battle Force Anti-Air Warfare (AAW) capability by coordinating all Battle Force AAW sensors into a single, real-time, composite track picture to support integrated fire control. 

CEC distributes sensor data from each USMC Command Control Unit, US Navy Ship, and US Navy Aircraft, or Cooperating Unit (CU), to all other CUs in the battle force through a real-time, line of sight, high data-rate sensor and engagement data distribution network. CEC is highly resistant to jamming and provides accurate gridlocking between CUs. Each CU independently employs high capacity, parallel processing and advanced algorithms to combine all distributed sensor data into a fire control quality track picture which is the same for all CUs. CEC data is presented as a superset of the best AAW sensor capabilities from each CU, all of which are integrated into a single input to each CU's combat weapons system. 

CEC significantly improves our Battle Force defense in depth, including both local area and ship defense capabilities against current and future AAW threats. Moreover, CEC provides critical connectivity and integration of over-land air defense systems capable of countering emerging air threats, including land attack cruise missiles, in a complex littoral environment. 

The CEC Program Office oversees CEC development for all services with funding provided for their respective combat systems.  CEC consists of the Data Distribution System (DDS), the Cooperative Engagement Processor (CEP), and interface with Combat Systems and sensors. The DDS encodes and distributes own-ship sensor and engagement data and is a high capacity, jam resistant, directional system providing high data throughput as well common time and common positional frame of reference.  The CEP is a high capacity distributed processor that processes data from all integrated radars.  The data is passed to the ship's combat system as a high quality, common, continuous, engageable track.  

The Navy implemented a Signal Data Processor (SDP) approach to modify the current equipment to meet reduced size, weight, cost, power and cooling objectives. This SDP approach also supports continuity for interoperability improvements and program protection, as well as supporting open architecture initiatives, and comms independence. The SDP hardware complies with Category 3 Open Architecture Computing Environment (OACE) standards. The SDP-S is being fielded fleet-wide to all US Navy, USMC, US Army, and FMS CEC units.

A family of antennas approach will be used to satisfy CEC requirements for obsolete components with lower life cycle costs (procurement, installation, and maintenance).  These antennas enable future capability as well as providing a solution extensible to additional platforms. This effort for development and production of Common Array Block (CAB) antennas was competitively awarded in late FY2013.

Network Enabled Electronic Defense System (NEEDS) modifies CEC software to add significant Electronic Warfare capability.

CEC operates in increasingly contentious cyber-space.  Measures are being taken to robustly mitigate, and where possible completely remediate cyber vulnerabilities.
                                 
                                     
                                         92.571
                                         130.515
                                         141.373
                                         141.373
                                    
                                     
                                         88.088
                                         128.815
                                         127.924
                                         127.924
                                    
                                     
                                         -4.483
                                         -1.700
                                         -13.449
                                         -13.449
                                    
                                     
                                         
                                             -1.700
                                        
                                         
                                             -7.320
                                             0.000
                                        
                                         
                                             -3.064
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -12.898
                                                     -12.898
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.551
                                                     -0.551
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.100
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     11.000
                                                
                                            
                                        
                                    
                                     - FY 2018 decrease of -$4.483M included: +$11.000M for a Congressional add, -$5.100M for a Congressionally directed reduction, -$3.064M for Small Business Innovative Research (SBIR) transfer, and -$7.320 below threshold reprogramming.
- FY 2019 decrease of -$1.700M reflects a Congressionally directed general reduction for Enterprise Air Surveillance Radar (EASR) Delayed New Start.
- FY 2020 decrease of -$13.449M included: -$12.900M reduction to account for the availability of prior year execution balances, and -$0.551M for various rate adjustments.
                                
                                 
                                     
                                         2039
                                         COOP Engagement
                                         582
                                         
                                             676.349
                                             77.472
                                             128.815
                                             109.496
                                             109.496
                                             124.865
                                             138.306
                                             118.401
                                             127.165
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Cooperative Engagement Capability (CEC) significantly improves Battle Force Anti-Air Warfare (AAW) capability by coordinating all Battle Force AAW sensors into a single, real-time, composite track picture to support integrated fire control. 

CEC distributes sensor data from each USMC Command Control Unit, US Navy Ship, and US Navy Aircraft, or Cooperating Unit (CU), to all other CUs in the battle force through a real-time, line of sight, high data-rate sensor and engagement data distribution network. CEC is highly resistant to jamming and provides accurate gridlocking between CUs. Each CU independently employs high capacity, parallel processing and advanced algorithms to combine all distributed sensor data into a fire control quality track picture which is the same for all CUs. CEC data is presented as a superset of the best AAW sensor capabilities from each CU, all of which are integrated into a single input to each CU's combat weapons system. 

CEC significantly improves our Battle Force defense in depth, including both local area and ship defense capabilities against current and future AAW threats. Moreover, CEC provides critical connectivity and integration of over-land air defense systems capable of countering emerging air threats, including land attack cruise missiles, in a complex littoral environment. 

The CEC Program Office oversees CEC development for all services with funding provided for their respective combat systems.  CEC consists of the Data Distribution System (DDS), the Cooperative Engagement Processor (CEP), and interface with Combat Systems and sensors. The DDS encodes and distributes own-ship sensor and engagement data and is a high capacity, jam resistant, directional system providing high data throughput as well common time and common positional frame of reference.  The CEP is a high capacity distributed processor that processes data from all integrated radars.  The data is passed to the ship's combat system as a high quality, common, continuous, engageable track.  

The Navy implemented a Signal Data Processor (SDP) approach to modify the current equipment to meet reduced size, weight, cost, power and cooling objectives. This SDP approach also supports continuity for interoperability improvements and program protection, as well as supporting open architecture initiatives, and comms independence. The SDP hardware complies with Category 3 Open Architecture Computing Environment (OACE) standards. The SDP-S is being fielded fleet-wide to all US Navy, USMC, US Army, and FMS CEC units.

A family of antennas approach will be used to satisfy CEC requirements for obsolete components with lower life cycle costs (procurement, installation, and maintenance).  These antennas enable future capability as well as providing a solution extensible to additional platforms. This effort for development and production of Common Array Block (CAB) antennas was competitively awarded in late FY2013.

Network Enabled Electronic Defense System (NEEDS) modifies CEC software to add significant Electronic Warfare capability.

CEC operates in increasingly contentious cyber-space.  Measures are being taken to robustly mitigate, and where possible completely remediate cyber vulnerabilities.
                                             
                                                 
                                                     E-2D
                                                     
                                                         
                                                             3.043
                                                             0
                                                             Continued E-2D CEC Delta System Software Configuration version 3 (DSSC 3) systems engineering, development, and testing.  DSSC 3 capability improvements include Accelerated Midterm Interoperability Improvement Project (AMIIP), Mode 5, Identification Friend or Foe (IFF) Modernization, Dynamic CEC Engagement Processor (CEP) Identification (ID), Naval Integrated Fire Control Counter Air (NIFC-CA) Increment 2, and Integrated Fire Control Improvement initiatives. Supported related laboratory and flight testing in conjunction with the broader E-2D platform DSSC 3 software development and test. Analyzed lab and flight test data and develop and implement fixes to high priority discrepancy reports.  Completed E-2D DSSC 3 CEC Formal Qualification Testing (FQT).
                                                        
                                                    
                                                     
                                                         
                                                             4.017
                                                             0
                                                             Complete E-2D DSSC 3 CEC Independent Verification and Validation (IV&V) Testing and the Product Certification Panel (PCP).  Continue lab test data analysis and development and implementation of fixes to high priority discrepancy reports. Conduct software fleet release preparations. Begin E-2D DSSC 4 CEC development and integration to incorporate Dynamic CEP ID with Platform Registration and Network Enabled Electronic Defense System (NEEDS) Increment 1.  Support interface and software changes related to select DSSC 4 capabilities driven by E-2D program requirements. Draft E-2D DSSC 5 Requirements and support E-2D platform requirements development.
                                                        
                                                         
                                                             3.874
                                                             0
                                                        
                                                         
                                                             3.874
                                                             0
                                                             Continue CEC software development and test in support of the E-2D DSSC 4 software upgrade program.  Support test event planning and conduct, analyze test data and identify, prioritize, and implement trouble report corrective actions in CEC software.  Prepare for DSSC 4 CEC software FQT.  Perform detailed design efforts for E-2D DSSC 5 CEC software, including interface development and integration of CEC capabilities, Signal Data Processor-Sierra (SDP-S) processor upgrade, Surface Tracking), and of E-2D networking and sensor capability and performance improvements included in DSSC 5 software and associated hardware.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of DSSC-3 Software testing late in FY 2019.
                                                    
                                                
                                                 
                                                     B/L 2.1 INTEGRATION AND FOT&E TESTING
                                                     
                                                         
                                                             9.845
                                                             0
                                                             Conducted six underway test events onboard USS GERALD R FORD (CVN 78).  Conducted one tracking test event in preparation for Navy Integrated Fire Control - Counter Air (NIFC-CA) Live Fire Test (LFT) #7. Remaining NIFC-CA LFT #7 tests re-scheduled to FY2019 due to range availability. Completed At Sea Live Fire #4 in 4QFY2018.  Conducted Combat System Shipboard Qualification Trials (CSSQT) onboard USS LEYTE GULF (CG 55). CSSQT on USS SAN JACINTO (CG 56) delayed due to delays in completing Shipyard availability.  Commenced CEC developmental Test DT-D3 of AN/USG-2B with DDG 1000 Combat System onboard Self Defense Test Ship (SDTS) One (1) live fire event completed on SDTS in DDG1000 configuration.  Remaining events rescheduled to FY19 due to SDTS and Range scheduling.  Underway test events on USS ZUMWALT (DDG 1000) delayed to FY19 due to delays in completion of Shipyard availability.  Continued testing of Network Enabled Electronic Defense System (NEEDS). Completed three Land Based Test Site (LBTS) tests in preparation for At Sea testing in FY2019.  Commenced testing of CEC Enhanced Training (CET) and CEC Tactical Training (CTT) capabilities at the Wallops Island Land Based Test Sites in preparation for Software Certification and at-sea testing in FY2019.  Continued testing of CEC AN/USG-3B with E-2D DSSC-3.
                                                        
                                                    
                                                     
                                                         
                                                             11.330
                                                             0
                                                             Complete testing of CEC AN/USG-3B with E-2D DSSC-3.  Continue Developmental Testing (DT-D2) of AN/USG-2B with CVN 78. Conduct three Underway tracking events onboard USS GERALD R FORD. Conduct 6 tracking events and 6 live fire events onboard Self Defense Test Ship (SDTS).  Support E-2D DSSC-3 Operational Testing (OT) preparation and test execution.  Conduct NIFC-CA Live Fire Test #7 (two live fire events) at White Sands Missile Range (WSMR) and two at-sea live fire test events. Conduct tracking events prior to each live fire event.  Continue CEC Developmental Test (DT-D3) of AN/USG-2B with DDG 1000 combat system. Complete remaining live-fire (six) and six remaining tracking events onboard SDTS. Conduct multiple tracking events and the first ever live-fire test onboard DDG 1000. Continue CEC Developmental Test (DT-D4) of AN/USG-2B with Aegis Advanced Capability Build (ACB) 16 at the Wallops Island Land Based Test Sites and at sea onboard USN Ships.  Conduct CSSQT aboard USS OSCAR AUSTIN (DDG 79), USS HOWARD (DDG 83), USS COWPENS (CG 63), and USS GETTYSBURG (CG 64).  Continue testing of NEEDS at LBTS and conduct testing onboard USN Ships.  Continue testing of CET and CTT at Land Based Test Site (LBTS) and commence CET and CTT testing onboard USN Ships.
                                                        
                                                         
                                                             10.925
                                                             0
                                                        
                                                         
                                                             10.925
                                                             0
                                                             Continue Developmental Testing (DT-D2) of AN/USG-2B with CVN 78. Conduct 3 Underway tracking events onboard USS GERALD R FORD.  Complete live fire testing for CVN 78 combat system configuration onboard Self Defense Test Ship (SDTS).
Commence testing of CEC AN/USG-3B with E-2D DSSC-4.  Conduct underway NIFC-CA Live Fire Test and live fire test at White Sands Missile Range (WSMR).  Conduct tracking ents prior to each live fire.  Continue CEC Developmental Test (DT-D3) of AN/USG-2B with DDG 1000 combat system. Conduct multiple tracking events and multiple live fire test events onboard USS ZUMWALT (DDG 1000), including first testing in a multi-node CEC Network environment.  Continue CEC Developmental Test (DT-D4) of AN/USG-2B with Aegis ACB 16 at the Wallops Island Land Based Test Sites and at sea onboard USN Ships.  Conduct CSSQT aboard USS OSCAR AUSTIN (DDG 79), USS HOWARD (DDG 83), USS COWPENS (CG 63), and USS GETTYSBURG (CG 64).  Commence testing of Common Array Block antenna - Shipboard (CAB-S) at the Wallops Island Land Based Test Site.  Continue testing of NEEDS on multiple USN Ships.  Continue testing of CET and CTT on multiple USN Ships.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of NIFC-CA Increment 1 Testing at the end of FY2019.
                                                    
                                                
                                                 
                                                     SYSTEM IMPROVEMENTS
                                                     
                                                         
                                                             21.243
                                                             0
                                                             Developed integration and software updates to support Aegis ACB 16 and conducted Product Release Panel (PRP) to support DDG and CG ACB 16 Modernization  Aegis  Light Offs (ALO).  Commenced development software to support AN/SPY-6(V)1 and  Aegis ACB 20 integration.  Installed CEC Adaptive Layer test equipment and conducted initial integration with AN/SPY-6(V)1 and  Aegis  ACB 20 at the Aegis Combat System Engineering Development Site (CSEDS).  Developed and tested SW Build Release #1 for  Aegis  ACB 20.  
Continued development of software to support Dual Band Radar (DBR) and SSDS MK2 Mod 6C combat system integration for CVN 78.  Formal Qualification Test planned for 4QFY2018 with Product Certification Panel (PCP) for software delivery planned in FY2019.
Completed Software Development work for NIFC CA Increment 2.  Formal Qualification Test (FQT) scheduled in 4QFY18 with transition to follow-on integration and testing phase in close coordination with other NIFC CA pillar programs in FY2019.  
The CEC Program commenced a cryptographic modernization effort for the Signal Data Processor (SDP) that is being developed to support the significant increase in cryptographic processor capability that is required to protect the CEC network. This modernization effort is required to support continued CEC system production as the current cryptographic equipment is no longer available for procurement due to obsolescence. This effort will support cryptographic requirements definition, chip selection, purchase, and preliminary integration of the latest generation, NSA-certified cryptographic chip for use in the CEC system.
In the absence of Program funds, and in accordance with a High Risk Mitigation plan approved by COMNAVSEA, the program leveraged a planned software maintenance build.  The Program successfully completed FQT/IV&V for the maintenance build.  In anticipation of Program funds in FY19, the program continued to execute the approved risk mitigation plan by leveraging the Japan FMS case to develop upgrades for the system CPU and Ethernet switch.
                                                        
                                                    
                                                     
                                                         
                                                             23.799
                                                             0
                                                             Continue integration and software updates to support AEGIS ACB 16, including NEEDS capability integration. Conduct
Product Release Panel (PRP) to support DDG and CG ACB 16.
Modernization Combat System Ship Qualification and Trials (CSSQT) and PCP for software delivery to support ACB 16
Combat System Certification Panel (CSCP) in FY20.
Continue software development for AN/SPY-6(V)1 and AEGIS ACB 20 integration. Develop and test SW Build Releases
(SBR) #2, #3, and #4 and conduct two Software Build Reviews (SBRs) for AEGIS ACB 20.
Develop and test SW Build Release #5 for final CEC system integration with CAB Family of Antennas (FoA).
Develop critical Product Trouble Report (PTR) fixes that are discovered from CVN 78 at-sea testing to support CEC
integration with Dual Band Radar (DBR) and SSDS MK2 Mod 6C combat system.
For CEC Enhanced Networks (CEN) continue development of features in the Data Distribution System (DDS) software, including delivery of software components to the Office of Naval Research (ONR), to support the Mission Based Networking for DDS (MiND) Technology Readiness Level (TRL) 6  demonstration scheduled for FY20 in support of the Communications and Interoperability for Integrated Fires (CIIF) Future Naval Capability (FNC) project.
                                                        
                                                         
                                                             20.472
                                                             0
                                                        
                                                         
                                                             20.472
                                                             0
                                                             Continue integration and software updates to support AEGIS ACB 16. Conduct Product Release Panel (PRP) to support DDG and CG ACB 16.
Modernization Combat System Ship Qualification and Trials (CSSQT) and PCP for software delivery to support ACB 16
Combat System Certification Panel (CSCP) in FY20.
Continue software development for AN/SPY-6(V)1 and AEGIS ACB 20 integration. Develop and test SW Build Releases
(SBR) #2, #3, and #4 and conduct two Software Build Reviews (SBRs) for AEGIS ACB 20.
Develop and test SW Build Release #5 for final CEC system integration with CAB Family of Antennas (FoA).
Develop critical Product Trouble Report (PTR) fixes that are discovered from CVN 78 at-sea testing to support CEC
integration with Dual Band Radar (DBR) and SSDS MK2 Mod 6C combat system.
For CEC Enhanced Networks (CEN) continue development of features in the Data Distribution System (DDS) software, including delivery of software components to the Office of Naval Research (ONR), to support the Mission Based Networking for DDS (MiND) Technology Readiness Level (TRL) 6  demonstration scheduled for FY20 in support of the Communications and Interoperability for Integrated Fires (CIIF) Future Naval Capability (FNC) project.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to reduction of the number of PTR fixes for CVN 78 software.
                                                    
                                                
                                                 
                                                     NETWORK ENABLED ELECTRONIC DEFENSE SYSTEM (NEEDS)
                                                     
                                                         
                                                             3.312
                                                             0
                                                             Test/Analysis/Fix cycle Software Build Review (SBR 18.1) was conducted successfully March 2018.  Completed Software Build Review (SBR) 18.2.  Analysis of NEEDS increment II improvements delayed indefinitely due to funding reduction.
                                                        
                                                    
                                                     
                                                         
                                                             4.610
                                                             0
                                                             Conduct Integration Verification and Validation at Raytheon Development Facility. Conduct government Independent
Verification and Validation (IV&V) and Final Qualification Testing (FQT). Develop critical Product Trouble Report
(PTR) fixes that are discovered during testing conducted at Land Based Test Site (LBTS), onboard USN Ships, or during IV&V and FQT testing.  Conduct Product Certification Panel (PCP) for software delivery to support Aegis Light Off (ALO) of DDG 79 near the beginning of FY19 and Combat System Shipboard Qualification Trial (CSSQT) near the end of FY19.
                                                        
                                                         
                                                             2.080
                                                             0
                                                        
                                                         
                                                             2.080
                                                             0
                                                             Develop critical Product Trouble Report (PTR) fixes that are discovered during testing conducted at LBTS, onboard USN Ships, or during Independent Verification and Validation (IV&V) testing in support of Combat System Certification Panel (CSCP) for AWS 9.2.1, and CSSQT for LHD-6.  Support early Operational Test (OT) preparation for DSSC 4 on Advanced Hawkeye (AHE).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of development and integration and transition to test support/maintenance at the end of FY 2019.
                                                    
                                                
                                                 
                                                     FIELD ACTIVITIES
                                                     
                                                         
                                                             7.697
                                                             0
                                                             Continued field activity support of CEC development and fielding efforts (including Software Engineering /Integration Agent (SE/IA)), Technical Direction Agent, In-Service Engineering Agent, Integrated Logistics Support planning) and program management support. Facilitated fielding of systems improvements and maintenance efforts.
                                                        
                                                    
                                                     
                                                         
                                                             9.373
                                                             0
                                                             Continue field activity support of CEC development and fielding efforts (including Software Engineering /Integration Agent(SE/IA), Technical Direction Agent, In-Service Engineering Agent, Integrated Logistics Support planning) and program management support. Facilitate fielding or systems improvements and maintenance efforts.
                                                        
                                                         
                                                             8.774
                                                             0
                                                        
                                                         
                                                             8.774
                                                             0
                                                             Continue field activity support of CEC development and fielding efforts (including Software Engineering /Integration Agent (SE/IA), Technical Direction Agent, In-Service Engineering Agent, Integrated Logistics Support planning) and program management support. Facilitate fielding or systems improvements and maintenance efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to retirement of AN/USG-2A early in FY 2020 and completion of Software Maintenance Build installations at the end of FY 2019.
                                                    
                                                
                                                 
                                                     COMMON ARRAY BLOCK (CAB) ANTENNA
                                                     
                                                         
                                                             14.700
                                                             0
                                                             Fabrication continued on the Engineering Development Models (EDM) for CAB-S and CAB-E. EDM component level Design Verification Testing (DVT), Integration and Test (I&T), Functional Verification Testing (FVT) and preparations for the Pre-Production Readiness Review (PPRR) continued. Development of CAB software Build 3.1 was completed and development of Build 4 began. Antenna Power Supply Unit (APSU) build and test continued. The CAB-S Installation Control Document (ICD) was updated for dual-master configuration.
                                                        
                                                    
                                                     
                                                         
                                                             9.649
                                                             0
                                                             Complete EDM development and test.  Complete Antenna Power Supply Unit (APSU) build and test.  Fabricate CAB-S and CAB-E Pre-Production Units (PPU).  Begin build and test of CAB Pre-Production Units (PPU).   Conduct risk reduction barge shock test on CAB-S.  Develop CAB software Build 4, and commence development of CAB final software Build 5.   Develop and deliver CAB Interactive Electronic Technical Manuals, Corrective Maintenance Exercises, and Product Structure Engineering Change Proposals.
                                                        
                                                         
                                                             7.746
                                                             0
                                                        
                                                         
                                                             7.746
                                                             0
                                                             Perform Physical Configuration Audit for Pre-Production Units (PPUs). Complete PPU Qualification Tests. Complete unit test and deliver CAB software Build 5. Deliver CAB-E and CAB-S PPUs for DT.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of software development and transition to test support/sustainment.
                                                    
                                                
                                                 
                                                     NAVAL INTEGRATED FIRE CONTROL-COUNTER AIR (NIFC-CA)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             6.871
                                                             0
                                                             Complete Software Integration of NIFC-CA Increment 2. Conduct Product Certification Panel (PCP) in support of final
delivery of NIFC-CA Increment 2. Support Land Based Test Site and At Sea Developmental Testing (DT) of NIFC-CA Increment 2. Conduct analysis of Land Based Test Site and at-sea test data in support of future NIFC capabilities.
Continue requirements development for NIFC Increment 3.
                                                        
                                                         
                                                             6.625
                                                             0
                                                        
                                                         
                                                             6.625
                                                             0
                                                             Begin Robust Systems engineering for NIFC Increment 3 in close conjunction with other NIFC Pillars.   Conduct Modeling and Simulation (M&S) to inform Requirements and conduct element SRR.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of software development and transition to test support/sustainment.
                                                    
                                                
                                                 
                                                     FIRE CONTROL LOOP IMPROVEMENT INITIATIVE (FCLIP) PHASE 2
                                                     
                                                         
                                                             6.623
                                                             0
                                                             Conducted Agile software design, coding, and integration with the SSDS Combat System, and Mk-9 Multi-Target Tracker(MTT) sensors. Developed and provided software releases supporting field testing at land based test sites (LBTS) and ship's combat system activation. Conducted fewer tracking test events with live aircraft and accompanying CEC units to validate sensor integration, composite tracking and interoperability.
                                                        
                                                    
                                                     
                                                         
                                                             8.700
                                                             0
                                                             Develop Software Build Release (SBR) and MK-9 Multi-Target Tracker (MTT) testing and data analysis.  Conduct Engineering Verification Tests (EVT) and Product Release Panels (PRP) to support Combat System Lite Off (CSLO) and testing on SSDS ships. Conduct CEC Final Qualification Test (FQT) prior to software delivery to the government. Conduct government Independent Verification and Validation (IV&V) testing and Product Certification Panel (PCP) for software delivery to support Combat System Certification Panel.
                                                        
                                                         
                                                             4.453
                                                             0
                                                        
                                                         
                                                             4.453
                                                             0
                                                             Perform baseline certification efforts for the FCLIP product baseline in support Combat System events including CVN 70 Composite Surface Track (CST), CVN 70 Combat System Light Off (CSLO), LHD 6 CSLO & Combat System Shipboard Qualification Trial (CSSQT) and LPD 23 CSLO.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of software development and transition to test support/sustainment.
                                                    
                                                
                                                 
                                                     PROGRAM PROTECTION
                                                     
                                                         
                                                             7.518
                                                             0
                                                             Provided CEC Program Protection support to manage risks from foreign intelligence collection threats to CEC hardware, software, or supply chain exploitation. The CEC DoD unique or critical technologies are required to be protected using threat resistant anti-tamper technologies.  CEC continued close coordination with the Cyber Assessment Agency and Defense Assessment Management Office to access impacts to the program from exploitation.
                                                        
                                                    
                                                     
                                                         
                                                             8.527
                                                             0
                                                             Provide CEC Program Protection support to manage risks from foreign intelligence collection threats to CEC hardware,
software, or supply chain exploitation. The CEC DoD unique or critical technologies are required to be protected using
threat resistant anti-tamper technologies. The effort will further the use of the threat resistant anti-tamper technologies within the program. CEC will work closely with the Cyber Assessment Agency and Defense Assessment Management Office to access impacts to the program from exploitation.
                                                        
                                                         
                                                             9.205
                                                             0
                                                        
                                                         
                                                             9.205
                                                             0
                                                             Provide CEC Program Protection support to manage risks from foreign intelligence collection threats to CEC hardware,
software, or supply chain exploitation. The CEC DoD unique or critical technologies are required to be protected using
threat resistant anti-tamper technologies. The effort will further the use of the threat resistant anti-tamper technologies within the program. CEC will work closely with the Cyber Assessment Agency and Defense Assessment Management Office to access impacts to the program from exploitation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to starting integration and qualification phase of development.
                                                    
                                                
                                                 
                                                     CEC INCREMENT 2
                                                     CEC Increment 2 refers to initial efforts to expand CEC tracking capabilities to include surface tracking and other experimental / proof of concept efforts.  CEC Increment 2 does not cover efforts associated with CEC Increment II.  CEC Increment II is covered under PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC  Increment II starting in FY20.
                                                     
                                                         
                                                             1.253
                                                             0
                                                             Conducted Surface Sensor Integration, Close In Weapon System (CIWS) sensor (single and dual mounts), time aligned with the separate Fire Control Loop Improvement Project (FCLIP Phase 2).  Proceeded with relevant updates resulting in advanced CEC kernel functions to provide surface tracking specific environmental filters through final Software Build Review (SBR) and entered Test at (Land Based Test Sites (LBTS).  Also conducted Automated Battle Management Aid (ABMA) demonstration in close partnership with the Naval Research Laboratory (NRL's) Electronic Warfare Battle Management (EWBM) Project.
                                                        
                                                    
                                                     
                                                         
                                                             3.300
                                                             0
                                                             Complete Close In Weapon System (CIWS) dual mount integration, continue testing of advanced CEC kernel functions informed by Fire Control Loop Improvement Project (FCLIP) Phase 2 test events.  Continue development of prototype tactical software in preparation for a 2020 demonstration of ABMA (electronic warfare coordination and sensors weapons coordination) in close coordination with the ONR Coordinated RF for Electronic Warfare (CRFEW) project.
                                                        
                                                         
                                                             1.818
                                                             0
                                                        
                                                         
                                                             1.818
                                                             0
                                                             In close alignment with FCLIP Phase 2, complete Product Certification Panel (PCP) and begin fielding of surface sensors in CEC   Continue experimentation for ABMA and participate in both Land Based Testing, and conduct an at-sea Demonstration of advanced warfare coordination for Electronic Warfare (EW) features in conjunction with the CRFEW project.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is due to completion of surface sensor integration and transition to test support/sustainment.
                                                    
                                                
                                                 
                                                     ENTERPRISE AIR SURVEILLANCE RADAR (EASR)
                                                     
                                                         
                                                             2.238
                                                             0
                                                             Developed EASR Interface Requirements Specification (IRS), Interface Description Document (IDD) and Interface Description Language (IDL) with IWS 2 and 10. Supported EASR program System Engineering Technical Reviews (SETR) Software Build Reviews (SBR) and Agile Sprint reviews. Began initial development for CEC adaptive layers for the Rotator and Fixed Array variants of EASR for CVN and L-Class ships. Commenced integration test with the EASR Simulator. Supported Next Generation Surface Search Radar (NGSSR) Systems Requirements Review (SRR).  Began developing Interface Functional Description Document for SSDS Advanced Capability Build (ACB) 20.  Supported NGSSR Preliminary Design Review (PDR).
                                                        
                                                    
                                                     
                                                         
                                                             5.200
                                                             0
                                                             Continue technical documentation analysis of EASR, NGSSR and SSDS ACB 20 combat system in support of SETR milestones and Agile software development Sprint reviews.  Continue CEC requirements capture, architecture design and software development for the CEC adaptive layers for Rotator and Fixed variants of EASR, NGSSR and SSDS ACB 20 combat system for CVN and L-Class ships. Continue integration testing with the EASR Simulator and commence integration testing with the EASR Emulator.  Conduct one CEC-EASR-SSDS Software Build TIM (SBT) in FY19.  Conduct SSDS ACB 20 System Requirement Review (SRR).
                                                        
                                                         
                                                             7.452
                                                             0
                                                        
                                                         
                                                             7.452
                                                             0
                                                             Continue CEC Agile software development, coding and integration of the CEC adaptive layers for each of the EASR variants (Rotator & Fixed Array), NGSSR and SSDS ACB 20 combat system for CVN and L-Class ships. Commence Combat System Integration testing with the SSDS ACB 20 baseline and EASR variant 1 Engineering Development Model (EDM) at the Wallops Island Land Based Test Site (LBTS). Continue integration testing with the EASR Simulator and Emulator with the EDM at the LBTS, Wallops Island. Commence CEC Software Baseline Development (2.1.11) for SSDS ACB 20 and EASR. Support NGSSR testing at LBTSs and at sea. Conduct CEC EASR SFR and two CEC/EASR Software Build Reviews. Support SSDS ACB 20 PDR and CDR and NGSSR Test Readiness Review (TRR). Continue support for Technical Interchange Meetings (TIM), CEC SSDS In Process Reviews (IPRs) and EASR, NGSSR and ACB 20 Working Groups.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to increased test schedule at Land Based Test Sites and commencement of At-sea testing.

.
                                                    
                                                
                                                 
                                                     CEC FAR-TERM INTEROPERABILITY IMPROVEMENT PROJECT (FTIIP)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             6.500
                                                             0
                                                             Complete integration and certification of Identification Friend or Foe (IFF) improvements (including Mode 5 related software trouble report corrections and IFF processing design changes) for AEGIS Baseline 7.2, 9.2.0, SSDS Blds 6 and 9, E-2D Delta System Software Configuration 3 (DSSC 3) and USMC configurations.  
Commence development of CEC integration with IFF Mode S and Automatic Dependent Surveillance - Broadcast (ADS-B) systems. Coordinate system and subsystem requirements and integration with Aegis, Ship Self Defense System (SSDS), and E-2D Advanced Hawkeye Programs. Conduct System Requirements Review (SRR)
and System Functional Review (SFR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             CEC FTIIP efforts transition to PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC Increment II in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         CEC FTIIP efforts transition to PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC CDD Increment II in FY20.
                                                    
                                                
                                                 
                                                     DIGITAL WARFARE TACTICAL NETWORKING INITIATIVE IMPLEMENTATION
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             17.900
                                                             0
                                                             Lead a Cross Functional Team (CFT) with participation from key naval tactical network organizations and fleet representation to conduct initial systems engineering and experimentation for improving tactical data dissemination to support further development of Integrated Fire Control concepts. Assist Office of Naval Research (ONR) in Communication-as-a-Service (CaaS) technology maturation. This includes early investigation of CaaS implementation across multiple radios, waveforms, and network architectures; develop early Model Based System Engineering (MBSE) SysML models; and Software-in-the-Loop (SIL) and Land Base Test Site (LBTS) experimentation to formulate the solution toward the development of Fleet Tactical Grid and Distributed Maritime Operations.
                                                        
                                                         
                                                             23.100
                                                             0
                                                        
                                                         
                                                             23.100
                                                             0
                                                             Continue leading a Cross Functional Team (CFT) with participation from key naval tactical network organizations and fleet representation to conduct initial systems engineering and experimentation for improving tactical data dissemination to support further development of Integrated Fire Control concepts. Continue Communication-as-a-Service (CaaS) technology maturation and experimentation. This includes further investigation of CaaS implementation across multiple radios, waveforms, and network architectures; continue development of Model Based System Engineering (MBSE) SysML models; and prepare for and conduct At-Sea experimentation to formulate the solution toward the development of Fleet Tactical Grid and Distributed Maritime Operations. Begin development of hardware requirements and conduct preparation for element level System Requirements Review (SRR) to incorporate CaaS across multiple radios waveforms, and network architectures.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to At-Sea experimentation and preparation for element level System Requirements Review (SRR) in FY 2020.
                                                    
                                                
                                                 
                                                     CEC CYBER RESILIENCY
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.487
                                                             0
                                                             Address and retire interface issues between CEC and host Combat Systems including AEGIS Advanced Capability Build (ACB) 16, CVN 78 and Land Based and Airborne platforms.  Incorporate a limited subset of planned CEC system hardware and software changes identified via the cyber accreditation process as well as required Information Assurance Vulnerability Management (IAVM) updates into incremental CEC system software builds.  Prepare for Final Qualification and Verification and Validation testing events of CEC system baselines with hardware and software changes addressing cyber high risk issues, though on a reduced scope basis, so not all planned corrective actions may be incorporated.
                                                        
                                                         
                                                             1.452
                                                             0
                                                        
                                                         
                                                             1.452
                                                             0
                                                             Conduct Final Qualification Tests (FQTs), Independent Verification and Validation (IV&V), and Product Certification Panels (PCPs), for cyber functionality developed in FY 19 for Aegis Weapons System (AWS) 6.3/7.2/9.2.0.  Commence addressing  CEC Cyber requirements in AEGIS ACB 20 and SSDS ACB 20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease is result of reduction in funding for Cyber Resiliency to support higher priority efforts.  Plans to conduct Ship Self Defense System (SSDS) Final Qualification Tests (FQTs), Independent Verification and Validation (IV&V), and Product Certification Panels (PCPs) for cyber functionality was removed in FY 20.
                                                    
                                                
                                                 
                                                     CRYPTO MODERNIZATION
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.552
                                                             0
                                                             The CEC Program will continue a cryptographic modernization effort for the Signal Data Processor (SDP) that is being developed to support the significant increase in cryptographic processor capability that is required to protect the CEC network. Conduct Modeling and Simulation to inform requirements definition.  Complete system requirements review.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             CEC Crypto Modernization efforts transition to PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC CDD Increment II in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         CEC Crypto Modernization efforts transition to PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC Increment II in FY20.
                                                    
                                                
                                                 
                                                     ELEKTRA
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.520
                                                             0
                                                        
                                                         
                                                             1.520
                                                             0
                                                             In close coordination with IWS 2, PMA 231, IWS 1, ONR, and NRL, begin experimentation with prototype systems in Modeling and Simulation (M&S) environment to inform Program of Record (PoR) feature providing Artificial Intelligence for coordination phase of combat.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to start of development in FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN
                                                     Navy, SCN
                                                     
                                                         28.027
                                                         23.018
                                                         35.481
                                                         35.481
                                                         33.063
                                                         42.679
                                                         49.640
                                                         72.577
                                                         232.834
                                                         900.219
                                                    
                                                
                                                 
                                                     APN/0204152N
                                                     Navy, APN
                                                     
                                                         16.924
                                                         13.810
                                                         14.086
                                                         14.086
                                                         14.368
                                                         18.319
                                                         26.160
                                                         0.000
                                                         15.223
                                                         389.008
                                                    
                                                
                                                 
                                                     OPN/2606
                                                     CEC
                                                     
                                                         23.891
                                                         39.076
                                                         35.128
                                                         35.128
                                                         34.457
                                                         34.745
                                                         33.909
                                                         34.654
                                                         31.641
                                                         1096.020
                                                    
                                                
                                                 
                                                     RDT&E/0206313M
                                                     USMC
                                                     
                                                         2.600
                                                         1.279
                                                         1.317
                                                         1.317
                                                         1.357
                                                         1.398
                                                         1.440
                                                         1.483
                                                         0.000
                                                         24.024
                                                    
                                                
                                                 
                                                     O&M,N/0206626M
                                                     USMC
                                                     
                                                         1.958
                                                         2.378
                                                         2.970
                                                         2.970
                                                         3.059
                                                         3.162
                                                         3.257
                                                         3.290
                                                         0.000
                                                         20.074
                                                    
                                                
                                                 
                                                     PMC/0206313M
                                                     USMC
                                                     
                                                         0.178
                                                         5.808
                                                         8.142
                                                         8.142
                                                         12.307
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         30.983
                                                    
                                                
                                                 
                                                     OPN/0960
                                                     CG MOD
                                                     
                                                         4.650
                                                         1.869
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         840.819
                                                    
                                                
                                            
                                             Full Rate Production for CEC AN/USG-3B variant approved April 2014.  Latest revision of CEC Acquisition Strategy (AS) approved by ASN (RDA) on 2 November 2017. Latest revision of CEC Acquisition Plan (AP) was approved in July 2018. 

Contracts:
Common Array Block (CAB) antenna - contract competitively awarded 4Qtr FY2013. 
CEC Design Agent/Engineering Services (DA/ES) follow-on sole source contract awarded 4Qtr FY2013. A sole source 15 month contract extension will be awarded in 4Qtr FY2018. 
CEC DA/ES contract will be competitively awarded 4Qtr FY2019. For DA, the contractor will maintain the CEC hardware and software development environment and testing infrastructure including; Systems and Software Laboratories, the external RF Range, the Compact Antenna Range, and the CEC Classified Development LAN. For ES, the contractor
CEC Production - Contract competitively awarded in 2Qtr FY2015. 
CEC SDP-S Production - Contract competitively awarded in 4Qtr FY2017.
CEC PAAA Competitive - RFP was issued in 4Qtr FY2018.  Contract award is scheduled for 1Qtr FY2020.
                                             CEC metrics per year in support of all budget lines:

- Maintain 3 CEC software baselines and 19 software versions
- Conduct 3 Software Build Reviews
- Conduct 3 Software Product Certification Panels and 5 Product Review Panels
- Deliver 78 software builds
- Conduct 10 Technical Interchange Meetings (TIM) with the Design Agent
- Conduct 10 Systems Engineering Integrated Product Team (SEIPT) meetings
- Conduct 12 In Process Reviews (IPR)
- Execute 48 Developmental and Operational Test (DT/OT) or At-Sea test events
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             AN/USG-2/3 Design Agent/Engineering Services
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St. Petersburg, FL
                                                             
                                                                 136.461
                                                                 
                                                                     11.238
                                                                     2017-10
                                                                
                                                                 
                                                                     12.579
                                                                     2018-10
                                                                
                                                                 
                                                                     12.294
                                                                
                                                                 
                                                                     12.294
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TDA
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 86.885
                                                                 
                                                                     11.635
                                                                     2017-10
                                                                
                                                                 
                                                                     12.157
                                                                     2018-10
                                                                
                                                                 
                                                                     12.217
                                                                
                                                                 
                                                                     12.217
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SI/DA
                                                             C
                                                             CPAF
                                                             General Dynamics
                                                             Fairfax, VA
                                                             
                                                                 23.979
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.979
                                                            
                                                        
                                                         
                                                             SI/DA
                                                             C
                                                             CPAF
                                                             Award Fees
                                                             Not Specified
                                                             
                                                                 2.903
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.903
                                                            
                                                        
                                                         
                                                             DDG 1000
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             Massachusetts
                                                             
                                                                 10.983
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.983
                                                            
                                                        
                                                         
                                                             DDG 1000
                                                             C
                                                             CPAF
                                                             Award Fees
                                                             Not Specified
                                                             
                                                                 0.447
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.447
                                                            
                                                        
                                                         
                                                             NIFC-CA Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 47.499
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     6.871
                                                                     2018-10
                                                                
                                                                 
                                                                     6.625
                                                                
                                                                 
                                                                     6.625
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             In-Service Engineering Activity
                                                             WR
                                                             NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 8.088
                                                                 
                                                                     2.305
                                                                     2017-10
                                                                
                                                                 
                                                                     3.435
                                                                     2018-10
                                                                
                                                                 
                                                                     1.745
                                                                
                                                                 
                                                                     1.745
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Support Activity/SEIA
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 21.433
                                                                 
                                                                     2.367
                                                                     2017-10
                                                                
                                                                 
                                                                     3.478
                                                                     2018-10
                                                                
                                                                 
                                                                     1.478
                                                                
                                                                 
                                                                     1.478
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Production Engineering Activity
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 5.952
                                                                 
                                                                     0.395
                                                                     2017-10
                                                                
                                                                 
                                                                     0.523
                                                                     2018-10
                                                                
                                                                 
                                                                     0.512
                                                                
                                                                 
                                                                     0.512
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 7.382
                                                            
                                                        
                                                         
                                                             JTRS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.500
                                                            
                                                        
                                                         
                                                             Various
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 31.873
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAVSSI
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.368
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.368
                                                            
                                                        
                                                         
                                                             Certification
                                                             MIPR
                                                             NSA
                                                             Fort Meade, MD
                                                             
                                                                 1.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             Certification
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.930
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.930
                                                            
                                                        
                                                         
                                                             Joint Exercises
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 3.744
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.744
                                                            
                                                        
                                                         
                                                             LBTS Testing
                                                             WR
                                                             CDSA Dam Neck
                                                             Virginia Beach, VA
                                                             
                                                                 7.995
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LBTS Testing
                                                             WR
                                                             SCSC
                                                             Wallops Island, VA
                                                             
                                                                 7.583
                                                                 
                                                                     0.500
                                                                     2017-10
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             E-2D Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 50.580
                                                                 
                                                                     3.043
                                                                     2017-10
                                                                
                                                                 
                                                                     4.017
                                                                     2018-10
                                                                
                                                                 
                                                                     3.874
                                                                
                                                                 
                                                                     3.874
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MSI/NCCT
                                                             MIPR
                                                             Wright Patterson AFB
                                                             Dayton, OH
                                                             
                                                                 1.228
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.228
                                                            
                                                        
                                                         
                                                             Common Array Block Development
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St. Petersburg, FL
                                                             
                                                                 50.761
                                                                 
                                                                     14.700
                                                                     2017-10
                                                                
                                                                 
                                                                     9.649
                                                                     2018-10
                                                                
                                                                 
                                                                     7.746
                                                                
                                                                 
                                                                     7.746
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NEEDS
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 38.530
                                                                 
                                                                     3.312
                                                                     2017-10
                                                                
                                                                 
                                                                     4.610
                                                                     2018-10
                                                                
                                                                 
                                                                     2.080
                                                                
                                                                 
                                                                     2.080
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AMDR
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.308
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JTMC
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St. Petersburg, FL
                                                             
                                                                 1.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             FCLIP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.500
                                                                 
                                                                     6.623
                                                                     2017-10
                                                                
                                                                 
                                                                     8.700
                                                                     2018-10
                                                                
                                                                 
                                                                     4.453
                                                                
                                                                 
                                                                     4.453
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CEC Increment 2
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.237
                                                                 
                                                                     1.253
                                                                     2017-10
                                                                
                                                                 
                                                                     3.300
                                                                     2018-10
                                                                
                                                                 
                                                                     1.818
                                                                
                                                                 
                                                                     1.818
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Protection
                                                             C
                                                             BA
                                                             NSMA
                                                             Washington, DC
                                                             
                                                                 4.345
                                                                 
                                                                     7.518
                                                                     2017-10
                                                                
                                                                 
                                                                     8.527
                                                                     2018-10
                                                                
                                                                 
                                                                     9.205
                                                                
                                                                 
                                                                     9.205
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EASR
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     2.238
                                                                     2017-10
                                                                
                                                                 
                                                                     5.200
                                                                     2018-10
                                                                
                                                                 
                                                                     7.452
                                                                
                                                                 
                                                                     7.452
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 14.890
                                                            
                                                        
                                                         
                                                             Crypto Modernization
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.552
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.552
                                                            
                                                        
                                                         
                                                             Digital Warfare Tactical Networking Initiative Implementation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.900
                                                                     2018-10
                                                                
                                                                 
                                                                     23.100
                                                                
                                                                 
                                                                     23.100
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 41.000
                                                            
                                                        
                                                         
                                                             FTIIP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
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                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.500
                                                            
                                                        
                                                         
                                                             Cyber Resiliency
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.487
                                                                     2018-10
                                                                
                                                                 
                                                                     1.452
                                                                
                                                                 
                                                                     1.452
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 5.939
                                                            
                                                        
                                                         
                                                             ELEKTRA
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.520
                                                                
                                                                 
                                                                     1.520
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.520
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test/ACB Support
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St. Petersburg, FL
                                                             
                                                                 6.127
                                                                 
                                                                     1.143
                                                                     2017-10
                                                                
                                                                 
                                                                     1.379
                                                                     2018-10
                                                                
                                                                 
                                                                     1.321
                                                                
                                                                 
                                                                     1.321
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test/ACB Support
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 3.734
                                                                 
                                                                     1.651
                                                                     2017-10
                                                                
                                                                 
                                                                     1.835
                                                                     2018-10
                                                                
                                                                 
                                                                     1.777
                                                                
                                                                 
                                                                     1.777
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Support
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.313
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.313
                                                            
                                                        
                                                         
                                                             Test/ACB Support
                                                             WR
                                                             NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 25.781
                                                                 
                                                                     1.982
                                                                     2017-10
                                                                
                                                                 
                                                                     2.163
                                                                     2018-10
                                                                
                                                                 
                                                                     2.105
                                                                
                                                                 
                                                                     2.105
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Air Operations Test Support
                                                             WR
                                                             NAVAIR (PMA207)
                                                             Patuxent River, MD
                                                             
                                                                 11.234
                                                                 
                                                                     1.066
                                                                     2017-10
                                                                
                                                                 
                                                                     1.247
                                                                     2018-10
                                                                
                                                                 
                                                                     1.190
                                                                
                                                                 
                                                                     1.190
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Data Reduction Analysis
                                                             WR
                                                             NSWC
                                                             Corona, CA
                                                             
                                                                 19.168
                                                                 
                                                                     1.376
                                                                     2017-10
                                                                
                                                                 
                                                                     1.641
                                                                     2018-10
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                                                                     1.583
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Support
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 13.682
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                                                                     1.452
                                                                     2018-10
                                                                
                                                                 
                                                                     1.394
                                                                
                                                                 
                                                                     1.394
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test/ACB Support
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 3.568
                                                                 
                                                                     1.423
                                                                     2017-10
                                                                
                                                                 
                                                                     1.613
                                                                     2018-10
                                                                
                                                                 
                                                                     1.555
                                                                
                                                                 
                                                                     1.555
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             FFP
                                                             Booz Allen & Hamilton
                                                             Washington, DC
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                                                             CEC SSDS ACB 20 SBR 20.3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC SSDS ACB 20 SBR 21.1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC SSDS ACB 20 SBR 21.2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC SSDS ACB 20 SBR 21.3
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC SSDS ACB 20 FSBR
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             DWO IPR 1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DWO IPR 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DWO  IPR 3
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DWO IPR 4
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             DWO Demo
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ILA Self Assessment
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 19.1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 19.2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 19.3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR  20.2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 20.3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 21.1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 21.2
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                                                                     2021
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                                                             CEC Cyber SBR  22.1
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                                                             CEC Cyber SBR 22.2
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                                                             CEC Cyber SBR 22.3
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                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC Cyber SBR 23.1
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SRR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Sole Source Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Competitive Production (Current)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RFP Release-CEC Future Competitive Production
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Future Competitive Production
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CEC SDP-S Competitive Production (Current)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC SDP-S Competitive Production
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CEC SDP-S First SDP-S Delivery
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC Sole Source DA/ES
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DA/ES RFP Release
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CEC DA/ES Follow-On Competitive
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CAB Antenna Competitive
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                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-4
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-5
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-6
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-7
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-8
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NIFC-CA At Sea Event-9
                                                             
                                                                 
                                                                     1
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                                                             NIFC-CA LFT-7 Event
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
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                                                             NIFC-CA LFT-8 Event
                                                             
                                                                 
                                                                     4
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                                                                     2019
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                                                             NIFC-CA LFT-10 Event
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                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DT-D3-CEC USG-2B on DDG 1000
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                                                             DT CAB-S
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                                                                     2020
                                                                
                                                                 
                                                                     3
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                                                             CAB Antenna - Production Option Year (OY) 1
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                                                                     1
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                                                                     1
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                                                                     2
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                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DA/ES Sole Source Contract Extension
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                                                                     4
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                                         3240
                                         CEC Increment II
                                         
                                             0.000
                                             0.000
                                             0.000
                                             18.428
                                             18.428
                                             36.297
                                             44.049
                                             32.917
                                             35.248
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             FY 2020 funding of $18.428 million for CEC Increment II efforts was realigned from Project 2039 to to a new project code 3240.  This is not a new start.
                                             CEC Capability Development Document (CDD) Increment II evolves Increment I capabilities by enhancing the current naval air defense and sensor network system capabilities through the expansion of network capacity as well as extension into other warfare mission domains. CEC CDD Increment 2 shall integrate new sensor types and track data sources into the network, such as surface search radars and passive detection sensors, as well as relevant data from other networks. CEC CDD Increment II shall accommodate more CUs and provide a more complete, robust, and resilient situational awareness picture, composite identification, and Integrated Fire Control (IFC), with assured communications for Integrated Air and Missile Defense (IAMD), surface warfare, and electronic mission warfare domains.
                                             
                                                 
                                                     CEC FAR-TERM INTEROPERABILITY IMPROVEMENT PROJECT (FTIIP)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY2019 Plans are identified under PE 0607658N / (U)Cooperative Engagement Capability Project 2039 / COOP Engagement.
                                                        
                                                         
                                                             6.600
                                                             0
                                                        
                                                         
                                                             6.600
                                                             0
                                                             Continue development of CEC integration with Identification Friend or Foe (IFF) Mode S and Automatic Dependent Surveillance - Broadcast (ADS-B) systems. Continue system of system coordination with Aegis, SSDS, E-2D, and USMC CAC2S to ensure proper functional allocation across the system of systems.   Conduct System Functional Review (SFR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         CEC FTIIP efforts transition from PE 0607658N / Cooperative Engagement Capability Project 2039 to PE 0607658N/ Cooperative Engagement Capability Project 3240 / CEC CDD Increment II in FY20.
                                                    
                                                
                                                 
                                                     NIFC HYPERSONIC
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.620
                                                             0
                                                        
                                                         
                                                             1.620
                                                             0
                                                             Begin initial Requirements Development by conducting analysis against threats of interest to inform CEC and systems of systems design factors.  In close coordination with Missile Defense Agency (MDA) and USN Programs of Record,
conduct Modeling and Simulation and Systems Integration Lab (SIL) Demo to refine understanding and shape Concepts of Employment (CONEMPS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to start of development in FY 2020.
                                                    
                                                
                                                 
                                                     CRYPTO MODERNIZATION
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY2019 Plans are identified under PE 0607658N / (U)Cooperative Engagement Capability Project 2039 / COOP Engagement.
                                                        
                                                         
                                                             5.748
                                                             0
                                                        
                                                         
                                                             5.748
                                                             0
                                                             Continue cryptographic modernization effort for Signal Data Processor. Complete System Functional Review (SFR) and conduct Preliminary Design.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         CEC Crypto Modernization efforts transition from PE 0607658N / (U)Cooperative Engagement Capability Project 2039 to PE 0607658N / (U)Cooperative Engagement Capability Project 3240 / CEC Increment II in FY20.
                                                    
                                                
                                                 
                                                     NIFC Passive
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             4.460
                                                             0
                                                        
                                                         
                                                             4.460
                                                             0
                                                             In Close Coordination with IWS 2 and PMA 231, begin integration effort for new Electronic Surveillance (ES) sensors to enable advanced passive features, completing initial Modeling and Simulation (M&S) to refine concepts and inform requirements.  Complete element level System Requirement Review (SRR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is due to start of development in FY 2020.
                                                    
                                                
                                            
                                             The CEC Increment II Acquisition Strategy (AS) is covered under the Cooperative Engagement Capability / COOP Engagement Project 2039 Acquisition Strategy (AS).  Approval of the CEC Increment II Capability Development Document (CDD) is expected in FY19.
                                             The CEC Increment II Performance Metrics are covered under the Cooperative Engagement Capability / COOP Engagement Project 2039 Performance Metrics.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Crypto Modernization
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.748
                                                                
                                                                 
                                                                     5.748
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             FTIIP
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.600
                                                                
                                                                 
                                                                     6.600
                                                                     2019-10
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                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NIFC Hypersonic
                                                             Various
                                                             Various
                                                             Not Specified
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                                                                     0.000
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                                                             CEC Increment II Approval
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                                                             CEC FTIIP SBR 20.3
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                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 21.1
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 21.2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 21.3
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 22.1
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 22.2
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP SBR 22.3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC FTIIP FSBR
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SRR
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SFR
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 21.3
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 22.1
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 22.2
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 22.3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 23.1
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 23.2
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 23.3
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive SBR 24.1
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NIFC Passive FSBR
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SRR
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SFR
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 22.1
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 22.2
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 22.3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 23.1
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 23.2
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 23.3
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 24.1
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             CEC NIFC Hypersonic SBR 24.2
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             10.616
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.616
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             CEC integrates Identification Friend Foe (IFF) Mode 4 and 5 information and distributes that information within the CEC network for improved tracking, Composite Identification, and Combat Identification.  Fleet operational requirements necessitate acceleration of IFF Mode 5 improvements within CEC that include software corrections to existing functionality as well as IFF integration design improvements for all CEC configurations that support IFF Mode 5 including E-2D Delta System Software Configuration version (DSSC) 3, Aegis Weapon System Baseline 7.2 and above, and Ship Self Defense System SSDS) Mk 2 Build 10 and above.  

In addition, acceleration of IFF Mode 5 integration with multiple combat system configurations is required including Ship Self Defense System (SSDS) Mk 2 Builds 6 and 9.  For these configurations, IFF Mode 5 functionality will be added to CEC and SSDS prior to originally planned SSDS and CEC modernization schedules.
                                             
                                                 
                                                     CEC Identification Friend or Foe (IFF) Mode 5 Acceleration
                                                     
                                                         10.616
                                                         Completed development, integration, test and certification of critical IFF Mode 5 related software trouble report corrections for AWS BL 7.2, 9.2.0 and SSDS Build 9 configurations. Completed development and integration of IFF processing design changes to improve the overall performance of IFF processing including IFF M5. 
Initiated development of CEC software builds for SSDS Builds 9 and 6 to enable IFF Mode 5 functionality within CEC (including the IFF Mode 5 software trouble report corrections and IFF processing design improvements) ahead of combat system modernization.

Completed element certification of IFF Mode 5 software trouble report corrections with IFF processing design changes for SSDS Build 11 on CVN 78.
                                                    
                                                     
                                                         0.000
                                                         Will complete development, integration, test, and certification of CEC software builds for SSDS Builds 9 and 6 to enable IFF Mode 5 functionality within CEC (including the IFF Mode 5 software trouble report corrections and IFF processing design improvements) ahead of combat system modernization.  Will complete development, integration, test, and certification of CEC software builds for AEGIS BL 7.2.3 and 9A2A (including the IFF Mode 5 software trouble report corrections and IFF processing design improvements).  Conduct Software Build Review (SBR) 18.3 and Final SBR (FSBR).
                                                    
                                                
                                            
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             IFF Mode 5 Acceleration
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             St Petersburg, FL
                                                             
                                                                 0.000
                                                                 
                                                                     9.327
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.327
                                                            
                                                        
                                                         
                                                             IFF Mode 5 Acceleration
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.792
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.792
                                                            
                                                        
                                                         
                                                             IFF Mode 5 Acceleration
                                                             WR
                                                             NSWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.220
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.220
                                                            
                                                        
                                                         
                                                             IFF Mode 5 Acceleration
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.055
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.055
                                                            
                                                        
                                                         
                                                             IFF Mode 5 Acceleration
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.222
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.222
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0607658N_9999_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             CEC IFF Mode 5 SBR 18.1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CEC IFF Mode 5 SBR 18.2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CEC IFF Mode 5 SBR 18.3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CEC IFF Mode 5 FSBR
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0607700N
                                 (U)Deployable Joint Command and Control
                                 206
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     2.834
                                     3.093
                                     3.127
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     9.054
                                
                                 Funding for the following project has been realigned out of PE 0607700N into PE 0604231N as part of Program Element Consolidation starting in FY20: Project 3050 (Deployable JT Command and Control.
                                 Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces.
                                 
                                     
                                         3.137
                                         3.127
                                         3.161
                                         3.161
                                    
                                     
                                         3.093
                                         3.127
                                         0.000
                                         0.000
                                    
                                     
                                         -0.044
                                         0.000
                                         -3.161
                                         -3.161
                                    
                                     
                                         
                                             -0.044
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.161
                                                     -3.161
                                                
                                            
                                        
                                    
                                
                                 
                                     
                                         3050
                                         Deployable JT Command and Control
                                         
                                             2.834
                                             3.093
                                             3.127
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             9.054
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Deployable Joint Command and Control (DJC2) provides a self-contained, standardized, rapidly deployable, modular, scalable, and reconfigurable joint command and control (C2) capability to designated Geographic Combatant Commands (GCCs). DJC2 is the materiel solution to Defense Planning Guidance that called for the development of standing Joint Task Forces (JTFs) with a deployable C2 capability. DJC2 will ensure that Joint Force Commanders (JFC) are equipped, as well as trained and organized, to carry out their C2 responsibilities. DJC2 provides GCCs and JFCs a mission critical, integrated family of systems with which to plan, control, coordinate, execute, and assess operations. It is designed to deploy rapidly, set up within hours, and quickly provide necessary C2 mission and collaboration functionality across the full spectrum of JTF operations. The DJC2 has also been deployed in support of Humanitarian Assistance and Disaster Relief (HA/DR) efforts. The capability is intended for all levels of conflict and will be reconfigurable to meet specific GCC and JTF mission requirements. This capability is interoperable with higher and adjacent echelons of command (to include coalition allies) as well as with supporting elements to include joint forces. Note that DJC2 is not a follow-on or replacement system for the Joint Global Command and Control Systems (GCCS-J); rather, DJC2 employs a GCCS in its suite of applications, ensuring interoperability with the worldwide-installed base of GCCS-J.
                                             
                                                 
                                                     Systems Engineering & Integration
                                                     
                                                         
                                                             1.308
                                                             0
                                                             Continued to develop system enhancements in support of Defense Information Systems Agency's Joint Information
Environment (JIE) Tactical Processing Node(TPN) and Common Expeditionary and Shore Baseline (CESB) Enhancement
as well as continued migration to a common infrastructure and C2ISR application baseline.
                                                        
                                                    
                                                     
                                                         
                                                             1.398
                                                             0
                                                             Continue to develop system enhancements in support of Information Assurance, Assured Command & Control, Common Expeditionary and Shore Baseline (CESB) Enhancement / migration to a common infrastructure and C2ISR application baseline. Align common system architecture with Joint Information Environment (JIE) and Tactical Packet Network (TPN) supporting leverage of common capabilities. Initiate enclave consolidation leveraging data tagging and tagged authorization and authentication for enclave access. Enhance satellite communication Unified Net centric System Modernizing Teleport Step Sites and disconnected, intermittent and latent available cloud capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N Project 3050 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604231N Project 3050.  There are no significant changes to the request from FY19 to FY20.
                                                    
                                                
                                                 
                                                     DJC2 RDT&E Test Bed
                                                     
                                                         
                                                             1.785
                                                             0
                                                             Tested and demonstrated interoperability / Mission Partner Environment (MPE), system virtualization, episodic enclave, and enhanced Information Assurance capabilities. Continued to use DJC2 test bed for software testing and development of new capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             1.729
                                                             0
                                                             Continue testing in support of enhanced Information Assurance to include Automated Cyber Security testing, automated system vulnerability patching download, and system microsegmentation. Demonstrate Cloud Service Automated Patching/Cloud services and Commercial Solution for Classified Multi-Tenant Environment Replacing Type 1 Encryption.  Refine and test Disconnected, Interrupted, and Low-bandwidth (DIL) tolerant access to support automated system patching, as-needed remote system access, automated system download from in-garrison cloud, and re-synch with cloud after deployment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604231N Project 3050 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604231N Project 3050.  There are no significant changes to the request from FY19 to FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN /2906
                                                     DJC2
                                                     
                                                         40.079
                                                         42.010
                                                         36.226
                                                         36.226
                                                         29.230
                                                         29.576
                                                         30.152
                                                         30.754
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Funding for FY20-FY24 has been realigned to PE 0604231N Project 3050 as part of PE Consolidation.
                                             This RDT&E line supports an evolutionary acquisition strategy. The intent of this strategy is to: develop a system based upon a current understanding of joint requirements; rapidly field systems based upon those requirements; analyze operational utilization of the systems; and roll the results of the analysis into periodic upgrades of the systems to maintain currency and maximize operational effectiveness. Efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion. The baseline configuration is based upon existing Command, Control, Communications, Computers, & Intelligence (C4I) systems, scaled to the Combatant Command level. The follow-on configurations will include newly developed capabilities based on emergent, joint requirements and operational feedback based upon utilization of earlier delivered systems. Ultimately, the goal is to perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. This is accomplished via technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues enhancements via incremental software & hardware upgrades delivered on annual build release
                                             The Deployable Joint Command and Control (DJC2) program continues to identify, evaluate and test a minimum of 3 - 5 new technologies per year based on emergent / joint requirements for potential insertion into the DJC2 system upgrade plan.
                                        
                                         
                                             FY20 cost data is provided under PE 0604231N Project 3050.
                                             
                                                 
                                                     Product Development
                                                     FY20 cost data is provided under PE 0604231N Project 3050.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.685
                                                                 
                                                                     0.727
                                                                     2017-12
                                                                
                                                                 
                                                                     0.734
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.146
                                                            
                                                        
                                                         
                                                             Hardware/Software Development
                                                             C
                                                             CPAF
                                                             GTRI
                                                             ATLANTA, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY20 cost data is provided under PE 0604231N Project 3050.
                                                     
                                                         
                                                             Software Integration
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.347
                                                                 
                                                                     0.404
                                                                     2017-12
                                                                
                                                                 
                                                                     0.404
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.155
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 cost data is provided under PE 0604231N Project 3050.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.800
                                                                 
                                                                     0.810
                                                                     2017-12
                                                                
                                                                 
                                                                     0.885
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.495
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             NSWC
                                                             PCD
                                                             
                                                                 0.814
                                                                 
                                                                     0.964
                                                                     2017-12
                                                                
                                                                 
                                                                     0.934
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.712
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY20 cost data is provided under PE 0604231N Project 3050.
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.188
                                                                 
                                                                     0.188
                                                                     2017-12
                                                                
                                                                 
                                                                     0.170
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.546
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3050
                                                     
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Developmental Test/Operational Test FY 2019
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production: DJC2 System Enhancements: DJC2 System Enhancement Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                     1192.668
                                     130.652
                                     148.379
                                     157.676
                                     157.676
                                     152.942
                                     139.404
                                     163.953
                                     167.228
                                     Continuing
                                     Continuing
                                
                                 The Joint Warhead Fuze Sustainment Program (0951) is an effort to develop advanced components to improve the reliability, safety, and security of Arming, Fuzing and Firing (AF&F) systems for nuclear reentry systems.  The current effort is focused on supporting the alteration of the AF&F system for the MK5/W88 system which will be five years beyond its design life at the scheduled deployment of the AF&F alteration.  This effort also supports future utilization of the developed components by the US Air Force and United Kingdom.

The Mk4A Shape Stable Nose Tip (SSNT) (2021) effort will convert reentry body (RB) forward shell assemblies (FSA's) from legacy carbon composite nose tips to SSNT's. This will require ground and flight testing of SSNT RBA's, updates and modifications to RB documentation (Weapon Specifications, Interface Control Drawings, product drawings etc), updated Fire Control software for fleet implementation, conversion of war reserve RB's to FSA's with SSNT, procurement/conversion of surveillance and flight test units, Strategic Weapons Facility (SWF) logistics implementation planning and execution, review and update Mk4A surveillance planning and the DoD share of National Nuclear Security Administration (NNSA) Office of Secure Transportation (OST) for shipping. 

The Technology Applications Program (2228) supports the TRIDENT II (D5) Submarine Launched Ballistic Missile (SLBM) that provides the U.S. a weapon system with greater accuracy and payload capability as compared to the TRIDENT I (C4) system.  TRIDENT II enhances U.S. strategic deterrence providing a survivable, sea-based system capable of engaging the full spectrum of potential targets with fewer submarines.  The Multi Star Enhanced Prelaunch (MEP) project leverages the capability of the D5 Life Extension Guidance (Mk6 Mod1) to sight two stars vice one combined with the interface updates to the Fire Control and Navigation subsystem, allowing for in-flight correction, the potential to operate in environments where GPS is denied, and may provide future relief to the strict tolerance requirements of the strategic navigator on the current OHIO class submarines and the COLUMBIA program.  The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications. Starting in FY 2020 this project will begin development for D5 Life Extension D5LE2. The D5LE2 will include System Level Architecture Trades and Design Processes in which initial planning and system technology trade studies are necessary to begin preparing for D5LE2. Investments are required starting in FY20 to begin trading system architecture concepts and implementing modern model based design and system engineering practices. D5LE2 Avionics Architecture & Technology Development will include legacy D5 and D5LE electronic technologies now obsolete and manufacturing lines shutdown.  Avionics architectures, sensor, bus and component designs are inherently complex with design and manufacturing technologies continuously evolving. Technology advancements and improved system architecture concepts have the potential to improve system capability, modularity, manufacturability, SWS operations and sustainability.

The 3097 RDTEN project will evaluate and down-select of a range of options to meet USSTRATCOM requirements for a future Navy warhead variant.  In FY20, the study will enter Phase 6.2 to further refine the down-selected concepts, screening criteria and programmatic tradeoffs (e.g., cost, schedule, technical maturity) for the concepts being considered.

The Integrated Nuclear Weapons Security System (INWSS) (3158) efforts support the Nuclear Weapons Security program and SSBN Escort mission.  The policies and requirements regarding the safeguard of nuclear weapons within the Department of Defense is established by DoD S5210.41M.  Within the Department of the Navy, nuclear weapons are limited to TRIDENT Fleet Ballistic Missiles (FBM), either deployed aboard TRIDENT submarines or located landside at Naval Submarine Base, Kings Bay, or Naval Submarine Base, Bangor where missiles are first assembled as well as repaired.  The Chief of Naval Operations (CNO) has assigned the Strategic Systems Programs (SSP), the FBM program manager, with mission responsibility for the safeguard of FBM nuclear technologies.  This budget supports efforts directed at improving the current technological baseline through a series of studies.  These efforts will improve countermeasure technologies to address detection, delay and denial.
                                 
                                     
                                         135.219
                                         157.679
                                         141.154
                                         141.154
                                    
                                     
                                         130.652
                                         148.379
                                         157.676
                                         157.676
                                    
                                     
                                         -4.567
                                         -9.300
                                         16.522
                                         16.522
                                    
                                     
                                         
                                             -27.000
                                        
                                         
                                             17.700
                                        
                                         
                                             -1.869
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     16.722
                                                     16.722
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.200
                                                     -0.200
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -9.697
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     7.000
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $9.278M to account for the availability of prior year execution balances.

Interoperable Warhead (W78/88-1 Life Extension Program) was reduced in FY19 due to executability and was rephrased into FY20.

FY20 begins D5 Life Extension (D5LE2). The D5LE2 will include System Level Architecture Trades and Design Processes in which initial planning and system technology trade studies are necessary to begin preparing for D5LE2.
                                
                                 
                                     
                                         0951
                                         Joint Warhead Fuze Sustainment Program
                                         178
                                         
                                             504.114
                                             108.199
                                             62.203
                                             23.226
                                             23.226
                                             25.100
                                             2.227
                                             0.000
                                             0.000
                                             0.000
                                             725.069
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Joint Warhead Fuze Sustainment Program is an effort to develop advanced components to improve the reliability, safety, and security of AF&F systems for nuclear reentry systems.  The current effort is focused on supporting the alteration of the AF&F system for the MK5/W88 system which will be five years beyond its design life at the scheduled deployment of the AF&F alteration.  This effort also supports future utilization of the developed components by the US Air Force and United Kingdom.
                                             
                                                 
                                                     TRIDENT II
                                                     Identify, prioritize, develop, proof, and demonstrate advanced technologies that will be leveraged and incorporated into future AF&Fs.
                                                     
                                                         
                                                             108.199
                                                             0
                                                             Continue development, proofing, demonstration of identified advanced technologies for future AF&Fs   
Support engineer working groups and program reviews.      
Continue AF&F sub-assembly design demonstrations
Continue development of advanced safety and surety architecture solutions.
Continue detailed design
Continue to develop and implement software changes due to AF&F
Conduct performance assessment of tested designs
Conduct production engineering
Continue missile integration of the Mk5A Alt 370 fuze development, and perform pre-flight test and analysis
Continue design, develop and qualify production tools and processes, testers, gauges, AF&F simulators and trainers
Flight test and integration
Continue Production Proof In (PPI) builds
Conduct system vulnerability analysis
Engineering support for Electromagnetic Environment testing and data analysis
Conduct concept and design reviews
Conduct telemetry analysis
Conduct Thermal Battery Evaluations and Certifications
Procurement of developmental hardware
Qualification of developmental hardware
                                                        
                                                    
                                                     
                                                         
                                                             62.203
                                                             0
                                                             Continue development, proofing, demonstration of identified advanced technologies for future AF&Fs   
Continue Support engineer working groups and program reviews.      
Continue AF&F sub-assembly design demonstrations
Continue development of advanced safety and surety architecture solutions.
Continue to develop and implement software changes due to AF&F
Conduct performance assessment of tested designs
Conduct production engineering
Continue missile integration of the Mk5A Alt 370 fuze development, and perform pre-flight test and analysis
Continue design, develop and qualify production tools and processes, testers, gauges, AF&F simulators and trainers
Continue flight test and integration
Continue Production Proof In (PPI) builds
Conduct system vulnerability analysis
Continue engineering support for Electromagnetic Environment testing and data analysis
Continue thermal Battery Evaluations and Certifications
Continue procurement of developmental hardware
Continue qualification of developmental hardware
                                                        
                                                         
                                                             23.226
                                                             0
                                                        
                                                         
                                                             23.226
                                                             0
                                                             Continue Support engineer working groups and program reviews
Conduct production engineering
Conduct performance assessment of tested designs
Continue missile integration of the Mk5A Alt 370 fuze development, and perform pre-flight test and analysis
Continue design, develop and qualify production tools and processes, testers, gauges, AF&F simulators and trainers
Conduct system vulnerability analysis
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program has completed software development required for Mk5 ALT 370 AF&F and began transitioning to production and engineering support.  The program is starting to scale down and will be completed in FY22 (-38.977)
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/3219
                                                     SBSD Nuclear Technology Development
                                                     
                                                         265.462
                                                         190.100
                                                         114.006
                                                         114.006
                                                         80.085
                                                         60.142
                                                         56.841
                                                         54.400
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/3220
                                                     Advanced Submarine System Development
                                                     
                                                         751.497
                                                         514.846
                                                         419.051
                                                         419.051
                                                         313.582
                                                         196.261
                                                         171.766
                                                         187.173
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/5358
                                                     SWS Modernization Funds
                                                     
                                                         238.675
                                                         256.817
                                                         280.510
                                                         280.510
                                                         241.396
                                                         254.053
                                                         259.020
                                                         264.201
                                                         0.000
                                                         3189.691
                                                    
                                                
                                                 
                                                     WPN/1250
                                                     TRIDENT II Mods
                                                     
                                                         1131.910
                                                         1056.750
                                                         1177.251
                                                         1177.251
                                                         1215.624
                                                         1204.762
                                                         1288.753
                                                         1318.818
                                                         3215.106
                                                         26124.279
                                                    
                                                
                                                 
                                                     SCN/1045
                                                     OHIO Replacement Submarine
                                                     
                                                         861.853
                                                         3173.400
                                                         1698.907
                                                         1698.907
                                                         3921.212
                                                         4196.024
                                                         3871.536
                                                         4789.491
                                                         85685.907
                                                         108971.468
                                                    
                                                
                                                 
                                                     OMN/1D2D
                                                     Fleet Ballistic Missile
                                                     
                                                         1070.308
                                                         1140.910
                                                         1187.770
                                                         1187.770
                                                         1182.056
                                                         1225.804
                                                         1238.604
                                                         1273.316
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Contracts will continue to be awarded to those sources who were engaged in the Mk4LE Reentry Body development program and are currently engaged in the production and/or operational support of the deployed Mk4LE Reentry Body on the basis of Other Than Full and Open Competition pursuant to the authority of 10 U.S.C. 2304 (c) (1) and (3) implemented by FAR 6.302.-1, 3, 4
                                             Not applicable
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Joint Warhead Fuze Sustainment DOE
                                                             MIPR
                                                             DOE
                                                             NM
                                                             
                                                                 415.585
                                                                 
                                                                     90.935
                                                                     2018-02
                                                                
                                                                 
                                                                     48.855
                                                                     2018-11
                                                                
                                                                 
                                                                     13.993
                                                                
                                                                 
                                                                     13.993
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 569.368
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment ITT
                                                             SS
                                                             CPFF
                                                             ITT
                                                             VA
                                                             
                                                                 18.907
                                                                 
                                                                     4.265
                                                                     2018-02
                                                                
                                                                 
                                                                     3.851
                                                                     2019-02
                                                                
                                                                 
                                                                     2.105
                                                                
                                                                 
                                                                     2.105
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 29.128
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment LMMS
                                                             SS
                                                             CPFF
                                                             LMMS
                                                             CA
                                                             
                                                                 46.817
                                                                 
                                                                     11.793
                                                                     2018-02
                                                                
                                                                 
                                                                     7.931
                                                                     2018-12
                                                                
                                                                 
                                                                     5.317
                                                                
                                                                 
                                                                     5.317
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 71.858
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             WR
                                                             NSWC Dahlgren
                                                             VA
                                                             
                                                                 18.606
                                                                 
                                                                     0.318
                                                                     2018-02
                                                                
                                                                 
                                                                     0.551
                                                                     2018-11
                                                                
                                                                 
                                                                     1.044
                                                                
                                                                 
                                                                     1.044
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 20.519
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             SS
                                                             CPFF
                                                             BAE
                                                             MD
                                                             
                                                                 1.234
                                                                 
                                                                     0.505
                                                                     2018-03
                                                                
                                                                 
                                                                     0.150
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.889
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             SS
                                                             CPIF
                                                             APL
                                                             MD
                                                             
                                                                 0.785
                                                                 
                                                                     0.144
                                                                     2018-08
                                                                
                                                                 
                                                                     0.073
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.002
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             C
                                                             BA
                                                             GDAIS
                                                             MA
                                                             
                                                                 1.680
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.680
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             WR
                                                             CNSW
                                                             ID
                                                             
                                                                 0.400
                                                                 
                                                                     0.239
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.243
                                                                
                                                                 
                                                                     0.243
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.882
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             WR
                                                             NCCC
                                                             Not Specified
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment
                                                             C
                                                             BA
                                                             TOYON
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.792
                                                                     2019-02
                                                                
                                                                 
                                                                     0.524
                                                                
                                                                 
                                                                     0.524
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.316
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                                                     Proj 0951
                                                     
                                                         
                                                             Joint Warhead Fuze Sustainment Program: Assembly Level Testing:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment Program: Performance Assessment of Tested Designs:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment Program: Development Tests:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment Program: Production Engineering:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment Program: General JCIDS Support:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Joint Warhead Fuze Sustainment Program: General Acquisition Planning Support:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2021
                                         Mk4A Shape Stable Nose Tip
                                         178
                                         
                                             0.000
                                             5.771
                                             27.169
                                             22.820
                                             22.820
                                             13.990
                                             7.408
                                             5.892
                                             6.007
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Mk4A Shape Stable Nose Tip (SSNT) effort will convert reentry body (RB) forward shell assemblies (FSA's) from legacy carbon composite nose tips to SSNT's. This will require ground and flight testing of SSNT RBA's, updates and modifications to RB documentation (Weapon Specifications, Interface Control Drawings, product drawings etc), updated Fire Control software for fleet implementation, conversion of war reserve RB's to FSA's with SSNT, procurement/conversion of surveillance and flight test units, Strategic Weapons Facility (SWF) logistics implementation planning and execution, review and update Mk4A surveillance planning and the DoD share of National Nuclear Security Administration (NNSA) Office of Secure Transportation (OST) for shipping.
                                             
                                                 
                                                     Mk4A Shape Stable Nose Tip
                                                     
                                                         
                                                             5.771
                                                             0
                                                             Strategic Systems Programs Alteration (SPALT) documentation
Analyze & review reentry body (RB) aerodynamics data for future Fire Control updates
Scaling laboratory conversion process of RB Forward Shell Assemblies (FSA's) to accept shape stable nose tips (SSNT's) in to a production environment 
Procure development nose tip billet material units to support material qualification testing

OCO:
Not Applicable
                                                        
                                                    
                                                     
                                                         
                                                             27.169
                                                             0
                                                             Mk4A SSNT system requirements review
SPALT/NWRO documentation
Development of the reentry body aerodynamics model and associated fire control flight parameters
Nosetip development hardware to support nosetip development testing 
Qualification and buildup for forward shell development testing.
                                                        
                                                         
                                                             22.820
                                                             0
                                                        
                                                         
                                                             22.820
                                                             0
                                                             Continue Mk4A SSNT system requirements review
Continue Development of the reentry body aerodynamics model and associated fire control flight parameters
Continue Nosetip development hardware to support nosetip development testing 
Continue Qualification and buildup for forward shell development testing.
Program and engineering support during material characterization of nosetip billet materials
Engineering support for both development and qualification testing (ground and flight)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease due to the completion of documentation & updating requirements specifications for the impacts to Trident II(D5) and W76/Mk4A. This incorporates SSNT & updates in the Mk4A reentry body aerodynamics model systems requirements review. (-4.349)
                                                    
                                                
                                            
                                             Contracts will continue to be awarded to those sources who were engaged in the Mk4LE Reentry Body development program and are currently engaged in the production and/or operational support of the deployed Mk4LE Reentry Body on the basis of Other Than Full and Open Competition pursuant to the authority of 10 U.S.C. 2304 (c) (1) and (3) implemented by FAR 6.302.-1, 3, 4
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SSNT LMSS
                                                             SS
                                                             CPIF
                                                             LMSSC
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     5.000
                                                                     2018-05
                                                                
                                                                 
                                                                     19.930
                                                                     2018-11
                                                                
                                                                 
                                                                     21.060
                                                                
                                                                 
                                                                     21.060
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SSNT DOE/SNL
                                                             MIPR
                                                             DOE/SNL
                                                             NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.209
                                                                     2019-02
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SSNT JH-APL
                                                             SS
                                                             CPFF
                                                             APL
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             SSNT PERATON
                                                             SS
                                                             CPIF
                                                             PERATON
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.515
                                                                     2019-02
                                                                
                                                                 
                                                                     0.530
                                                                
                                                                 
                                                                     0.530
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SSNT NSWC
                                                             WR
                                                             NSWC
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.771
                                                                     2018-07
                                                                
                                                                 
                                                                     0.515
                                                                     2019-01
                                                                
                                                                 
                                                                     0.530
                                                                
                                                                 
                                                                     0.530
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101221N_2021_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2021
                                                     
                                                         
                                                             Mk4A Shape Stabe Nose Tip: General Acquisition Planning Support: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mk4A Shape Stable Nose Tip: Production Engineering: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2228
                                         Technical Applications Programs
                                         
                                             659.458
                                             6.977
                                             14.509
                                             82.783
                                             82.783
                                             110.933
                                             126.787
                                             155.020
                                             158.119
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Multi Star Enhanced Prelaunch (MEP) project leverages the capability of the D5 Life Extension Guidance (Mk6 Mod1) to sight two stars vice one combined with the interface updates to the Fire Control and Navigation subsystem, allowing for in-flight correction, the potential to operate in environments where Global Positioning System (GPS) is denied, and potential future relief to the strict tolerance requirements of the strategic navigator on the current OHIO class submarines and the COLUMBIA Class program.  The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications.

Starting in FY 2020 this project will begin development for D5 Life Extension D5LE2. The D5LE2 will include System Level Architecture Trades and Design Processes in which initial planning and system technology trade studies are necessary to begin preparing for D5LE2. Investments are required starting in FY20 to begin trading system architecture concepts and implementing modern model based design and system engineering practices. D5LE2 Avionics Architecture & Technology Development will include legacy D5 and D5LE electronic technologies now obsolete and manufacturing lines shutdown.  Avionics architectures, sensor, bus and component designs are inherently complex with design and manufacturing technologies continuously evolving. Technology advancements and improved system architecture concepts have the potential to improve system capability, modularity, manufacturability, SWS operations and sustainability.
                                             
                                                 
                                                     Multi-Star Enhanced Prelaunch (MEP)
                                                     
                                                         
                                                             5.756
                                                             0
                                                             Reduced MEP DASO 30 Critical Design Review
Reduced DASO 30 Hardware in the Loop Testing
Fire Control DASO 30 Software Integrated Baseline Development
Navigation DASO 30 Software Integration Build Development
Reduced DASO 30 SWS Subsystem Integrated Testing and Analysis
DASO 30 Interface Coordination Documentation finalized
                                                        
                                                    
                                                     
                                                         
                                                             9.973
                                                             0
                                                             Continue DASO 30 Hardware in the Loop Testing
Navigation DASO 30 Software Integration Development
Continue DASO 30 SWS Subsystem Integrated Testing and Analysis
DASO 30 Interface Coordination Documentation complete
Software design readiness review
DASO Shipment
                                                        
                                                         
                                                             10.709
                                                             0
                                                        
                                                         
                                                             10.709
                                                             0
                                                             Continue DASO 30 Hardware in the Loop Testing
Continue Navigation DASO 30 Software Integration Development
Continue DASO 30 SWS Subsystem Integrated Testing and Analysis
Continue DASO 30 Interface Coordination Documentation complete
Continue Software design readiness review
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to minor rate and inflation adjustments.
                                                    
                                                
                                                 
                                                     D5LE2
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             68.184
                                                             0
                                                        
                                                         
                                                             68.184
                                                             0
                                                             System Effectiveness Trade Studies:
- Evaluate architectures/concepts for various system level requirements
- Requirements definition and proofing
Radiation Hardened Architecture: 
- Evaluate current allocation of requirements
-Evaluate enabling architectures or CONOPs to meet requirements
SWS Functional and Behavior Modeling Development and identify feasible solutions sets
Testability CONOPs Study:
- Ability to determine missile health and status without pulling missiles
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         D5LE2 is a new effort.  The Navy will begin studies to define a cost-effective, credible, and effective D5 SLBM replacement  that can deploy throughout the service life of the COLUMBIA SSBN.
                                                    
                                                
                                                 
                                                     System Engineering Modeling and Simulation
                                                     
                                                         
                                                             1.221
                                                             0
                                                             Continue develop model based design integration plan.
Continue modeling and simulation gap analysis.
Continue assessment on RadHard avionics and electronics technology and affordability.
Continue assessment on propellant technologies. 
Continue assessment on new Post Boost Control and Electro-Mechanical Thrust Vector Control (TVC) systems for improved mission flexibility and affordability.
                                                        
                                                    
                                                     
                                                         
                                                             4.536
                                                             0
                                                             Continue develop model based design integration plan.
Continue modeling and simulation gap analysis.
Continue assessment on RadHard avionics and electronics technology and affordability.
Continue assessment on propellant technologies. 
Continue assessment on new Post Boost Control and Electro-Mechanical Thrust Vector Control (TVC) systems for improved Mission flexibility and affordability.
Begin Functional Simulation Development.
Begin system Behavioral Model Development.
                                                        
                                                         
                                                             3.890
                                                             0
                                                        
                                                         
                                                             3.890
                                                             0
                                                             Continue develop model based design integration plan.
Continue modeling and simulation gap analysis.
Continue assessment on RadHard avionics and electronics technology and affordability.
Continue assessment on propellant technologies. 
Continue assessment on new Post Boost Control and Electro-Mechanical Thrust Vector Control (TVC) systems for improved Continue Mission flexibility and affordability.
Continue Functional Simulation Development.
Continue System Behavioral Model Development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease due to minor rate and inflation adjustments.
                                                    
                                                
                                            
                                             Contracts will continue to be awarded to those sources who were engaged in program and are currently engaged in the production and/or operational support on the basis of Other Than Full and Open Competition pursuant to the authority of 10 U.S.C. 2304 (c) (1) and (3) implemented by FAR 6.302.-1, 3, 4
                                             Not applicable
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Technical Applications CSDL
                                                             SS
                                                             CPFF
                                                             CSDL
                                                             MA
                                                             
                                                                 333.572
                                                                 
                                                                     4.032
                                                                     2018-10
                                                                
                                                                 
                                                                     11.757
                                                                     2019-01
                                                                
                                                                 
                                                                     23.306
                                                                
                                                                 
                                                                     23.306
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications NSWC
                                                             WR
                                                             NSWC
                                                             VA
                                                             
                                                                 94.318
                                                                 
                                                                     0.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.352
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications DOE
                                                             MIPR
                                                             DOE
                                                             NM
                                                             
                                                                 33.717
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications ITT
                                                             SS
                                                             CPFF
                                                             ITT
                                                             CO
                                                             
                                                                 12.194
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications LMSS
                                                             SS
                                                             CPFF
                                                             LMSS
                                                             CA
                                                             
                                                                 164.272
                                                                 
                                                                     1.000
                                                                     2018-05
                                                                
                                                                 
                                                                     1.800
                                                                     2019-01
                                                                
                                                                 
                                                                     37.676
                                                                
                                                                 
                                                                     37.676
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications AERO
                                                             SS
                                                             CPFF
                                                             AERO
                                                             CA
                                                             
                                                                 3.068
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications VAR
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.317
                                                                 
                                                                     1.345
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications GD-AIS
                                                             SS
                                                             CPFF
                                                             GDMS
                                                             MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-10
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications ARL
                                                             SS
                                                             CPFF
                                                             ARL
                                                             TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications APL
                                                             SS
                                                             CPFF
                                                             APL
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.003
                                                                
                                                                 
                                                                     12.003
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Applications BAE
                                                             SS
                                                             CPFF
                                                             BAE
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.306
                                                                
                                                                 
                                                                     0.306
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.306
                                                            
                                                        
                                                         
                                                             Technical Applications NGMS
                                                             SS
                                                             CPFF
                                                             NGMS
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.032
                                                                
                                                                 
                                                                     1.032
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.032
                                                            
                                                        
                                                         
                                                             Technical Applications NIR
                                                             SS
                                                             CPFF
                                                             NIR
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.960
                                                                
                                                                 
                                                                     6.960
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.960
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101221N_2228_FILE3.PNG
                                            
                                             
                                                 R4_2020PB_0101221N_2228_FILE4.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2228
                                                     
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Subsystem Interface Specifications Developed:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Early Engineering Software Development:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Engineering Software Development:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Subsystem Testing:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Preliminary System Integration & Test:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Final Engineering Software Development:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Final System Integration Test:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP DASO Flight Test Demonstration:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Multi-Star Enhanced Prelaunch (MEP): MEP Post Flight Test Data Analysis:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering Modeling and Simulation: SWS Integrated Modeling & Simulation/ Common Framework:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering Modeling and Simulation: SWS Enhancement Group Test:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Engineering Modeling and Simulation: Model-Based Design:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2:
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: System Effectiveness Trade Studies: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: Radiation Hardened Architecture: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: SWS Functional & Behavior Modeling Develoment: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: Testability CONOPs Study: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: Evaluate Performance Architecture: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: Nuclear Weapons Surety: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             D5LE2: Functional Simulation Develoment: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3097
                                         W78/88-1 Life Extension Program
                                         
                                             0.000
                                             0.000
                                             24.000
                                             26.000
                                             26.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             50.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The 3097 RDTEN project will evaluate and down-select of a range of options to meet USSTRATCOM requirements for a future Navy warhead variant.  In FY20, the study will enter Phase 6.2 to further refine the down-selected concepts, screening criteria and programmatic tradeoffs (e.g., cost, schedule, technical maturity) for the concepts being considered.
                                             
                                                 
                                                     IW
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             24.000
                                                             0
                                                             System requirements definition. System Requirements Review (SRR)
DoD/DoE and Missile/Reentry/Fire Control interface definition
Subsystem design integration and assessments
Thermal Protection System/ Release Assembly (TPS/RA) conceptual design
Nuclear Explosive Package (NEP) design integration
Radar Module, pathlength Module,and missile Interface and Controller Module
Fire Control requirements definition & software development
                                                        
                                                         
                                                             26.000
                                                             0
                                                        
                                                         
                                                             26.000
                                                             0
                                                             Phase 6.2 study plan
Systems Engineering Program Plan (SEMP)
System Qualification and SPALT planning
Ground and flight test program planning
System assessment tools and models development System Safety Program Plan
Technology Readiness Level/ Manufacturing Readiness Level (TRL/MRL) assessment
AF&F component conceptual design (Radar Module, Pathlength Module, Missile Interface and Controller Module, Thermal Battery Assemblies)
Preliminary reliability and safety impact assessment
Modeling and analysis, flight sciences support
Deployment planning
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding in FY19/20 supports the DOE Phase 6.2/6.2A study for the Interoperable Warhead Program and begins system requirements definition and design activities.  Increased funding in FY20 provides for additional program planning and systems engineering activities including flight and ground test planning and AF&F conceptual design activities.
                                                    
                                                
                                            
                                             Contracts will be awarded to those sources who were engaged in the W78/88-1 Life Extension Program and are currently engaged in the production and/or operational support of the deployed W78/88-1 Systems on the basis of Other Than Full and Open Competition pursuant to the authority of 10 U.S.C. 2304 (c) (1) and (3) implemented by FAR 6.302.-1, 3, 4
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             W78/88-1 Life Ext Program
                                                             SS
                                                             CPFF
                                                             LMSSC
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.000
                                                                     2018-12
                                                                
                                                                 
                                                                     22.300
                                                                
                                                                 
                                                                     22.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 39.300
                                                            
                                                        
                                                         
                                                             W78/88-1 Life Ext Program
                                                             MIPR
                                                             DOE
                                                             NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-02
                                                                
                                                                 
                                                                     3.700
                                                                
                                                                 
                                                                     3.700
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 7.700
                                                            
                                                        
                                                         
                                                             W78/88-1 Life Ext Program
                                                             SS
                                                             CPFF
                                                             PERATON
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101221N_3097_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3097
                                                     
                                                         
                                                             6.2/6.2A Study:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3158
                                         Integrated Nuclear Weapons Security Sys Dev
                                         
                                             29.096
                                             2.726
                                             2.798
                                             2.847
                                             2.847
                                             2.919
                                             2.982
                                             3.041
                                             3.102
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Enhanced Special Weapons effort supports the Nuclear Weapons Security (NWS) program and SSBN Escort mission.  The policies and requirements regarding the safeguard of nuclear weapons within the Department of Defense is established by DoD S5210.41M.  Within the Department of the Navy, nuclear weapons are limited to TRIDENT Fleet Ballistic Missiles (FBM), either deployed aboard TRIDENT submarines or located landside at Naval Submarine Base, Kings Bay or Naval Submarine Base, Bangor where missiles are first assembled as well as repaired.  The CNO has assigned SSP, the FBM program manager, with mission responsibility for the safeguard of FBM nuclear assets.  More specifically, the mission includes landside and pier operations as well as transits to and from the dive point, each of which present challenges to personnel as well as existing technologies.  This budget supports efforts directed at improving the current technological baseline through a series of studies focusing on land and in transit requirements.  Collectively, these efforts will improve countermeasure technologies addressing detection, delay and denial.
                                             
                                                 
                                                     Integrated Nuclear Weapons Security Sys Dev
                                                     
                                                         
                                                             2.726
                                                             0
                                                             Continue Wide Area/Extended Detection: Development of technologies to increase detection, localization, classification, and tracking capabilities beyond the perimeter of the limited area, waterfront restricted area, along the convoy route and transit route. This effort includes technologies to detect intruders in difficult environments such as dense foliage, marsh, fog and heavy rain. 
Continue research and development efforts towards the improvement of countermeasures technologies addressing detection, delay and denial.
Continue Analysis of Alternatives on WQX-2 follow on Sensor Selection & Transition
                                                        
                                                    
                                                     
                                                         
                                                             2.798
                                                             0
                                                             Continue Wide Area/Extended Detection: Development of technologies to increase detection, localization, classification, and tracking capabilities beyond the perimeter of the limited area, waterfront restricted area, along the convoy route and transit route. This effort includes technologies to detect intruders in difficult environments such as dense foliage, marsh, fog and heavy rain. 
Continue research and development efforts towards the improvement of countermeasures technologies addressing detection, delay and denial.
Continue Analysis of Alternatives on WQX-2 follow on Sensor Selection & Transition
                                                        
                                                         
                                                             2.847
                                                             0
                                                        
                                                         
                                                             2.847
                                                             0
                                                             Continue Wide Area/Extended Detection: Development of technologies to increase detection, localization, classification, and tracking capabilities beyond the perimeter of the limited area, waterfront restricted area, along the convoy route and transit route. This effort includes technologies to detect intruders in difficult environments such as dense foliage, marsh, fog and heavy rain. 
Continue research and development efforts towards the improvement of countermeasures technologies addressing detection, delay and denial.
Continue Analysis of Alternatives on WQX-2 follow on Sensor Selection & Transition
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to minor rate and inflation adjustments.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/Various-2
                                                     OPN (Nuclear Weapons Security)
                                                     
                                                         28.559
                                                         29.852
                                                         41.991
                                                         41.991
                                                         34.427
                                                         35.098
                                                         35.791
                                                         36.506
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN/11D2D-3
                                                     Fleet Ballistic Missile (Nuclear Weapons Security)
                                                     
                                                         86.489
                                                         81.424
                                                         82.569
                                                         82.569
                                                         84.073
                                                         85.708
                                                         87.466
                                                         89.213
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OMN/11D2D-5
                                                     Fleet Ballistic Missile (Transit/Escort)
                                                     
                                                         90.816
                                                         110.861
                                                         124.191
                                                         124.191
                                                         108.328
                                                         109.703
                                                         111.526
                                                         113.665
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     MCN/Various-1
                                                     MILCON (CNI) (Nuclear Weapons Security)
                                                     
                                                         0.000
                                                         88.960
                                                         0.000
                                                         0.000
                                                         0.000
                                                         155.440
                                                         0.000
                                                         0.000
                                                         0.000
                                                         386.589
                                                    
                                                
                                            
                                             Procurements are being executed through a combination of private contractors (large and small business), government Centers of Excellence (COEs), other government agencies and the Naval Submarine Bases, Kitsap and Kings Bay.  Contract awards are based upon "best value" determinations, and where practical will be performance based or include incentive provisions.
                                             Not applicable
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             SS
                                                             CPFF
                                                             APL
                                                             MD
                                                             
                                                                 3.895
                                                                 
                                                                     0.275
                                                                     2018-08
                                                                
                                                                 
                                                                     0.199
                                                                     2019-02
                                                                
                                                                 
                                                                     2.647
                                                                
                                                                 
                                                                     2.647
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             NSWC
                                                             VA
                                                             
                                                                 4.297
                                                                 
                                                                     0.252
                                                                     2017-10
                                                                
                                                                 
                                                                     0.201
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             SS
                                                             CPFF
                                                             JRC
                                                             VA
                                                             
                                                                 3.020
                                                                 
                                                                     0.276
                                                                     2018-02
                                                                
                                                                 
                                                                     0.233
                                                                     2019-02
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             C
                                                             BA
                                                             DRAPER
                                                             MA
                                                             
                                                                 0.355
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.201
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             CNS
                                                             ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.652
                                                                     2018-10
                                                                
                                                                 
                                                                     1.300
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys
                                                             C
                                                             CPFF
                                                             GDMS
                                                             MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.442
                                                                     2018-02
                                                                
                                                                 
                                                                     0.456
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys
                                                             C
                                                             BA
                                                             ONR
                                                             DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.208
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             NFESC
                                                             CA
                                                             
                                                                 2.700
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             CNWS
                                                             CA
                                                             
                                                                 0.404
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             SNWS
                                                             CA
                                                             
                                                                 4.558
                                                                 
                                                                     0.222
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             MIPR
                                                             DOE
                                                             NM
                                                             
                                                                 0.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             SS
                                                             CPFF
                                                             ARL
                                                             TX
                                                             
                                                                 1.880
                                                                 
                                                                     0.225
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             NUWD
                                                             WA
                                                             
                                                                 0.881
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             C
                                                             BA
                                                             NRL
                                                             DC
                                                             
                                                                 1.188
                                                                 
                                                                     0.262
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             NUWC
                                                             RI
                                                             
                                                                 1.578
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             C
                                                             BA
                                                             SPAWAR
                                                             CA
                                                             
                                                                 0.390
                                                                 
                                                                     0.120
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             C
                                                             BA
                                                             SPA
                                                             VA
                                                             
                                                                 0.475
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             MIPR
                                                             ATC
                                                             TX
                                                             
                                                                 0.461
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             WR
                                                             NEDU
                                                             FL
                                                             
                                                                 0.383
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             SS
                                                             CPFF
                                                             LMSS
                                                             CA
                                                             
                                                                 2.026
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Integrated Nuclear Weapons Security Sys Dev
                                                             MIPR
                                                             DOEI
                                                             ID
                                                             
                                                                 0.180
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 3158
                                                     
                                                         
                                                             RDTE required to study NWS risks: NWS Wide Area/Extended Detection:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RDTE required to study NWS risks: AoA WQX-2 Sensor Selection & Transition: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             6.979
                                             17.700
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             24.679
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This funding is a congressional add to support Modeling and Simulation efforts for the Strategic Weapon System. The Systems Engineering Modeling and Simulation capability will consist of three elements: Model Based Design, Strategic Weapon System (SWS) Integrated Modeling and Simulation/Common Architecture & Framework, and SWS Enhancement Ground Test. This effort will provide the capability to comprehensively evaluate and test the integrated SWS within representative operational environments, providing unprecedented visibility across the SWS and system performance characterization equivalent to flight testing. This capability will enable trade space analysis to identify technical margin, subsystem interactions, and lifecycle affordability opportunities to include other services and be able to identify the benefits and risks of commonality to the individual programs, requirements and CONOPs modifications that could facilitate commonality, potential common acquisition strategies between the services, and total life cycle cost implications.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         6.979
                                                         NSS Error Model 
Fire Control Interface Model 
Updated Missile Eclectic 
Guidance Algorithm Model 
Models have been integrated into deterministic simulations (VSSIM), covariance simulations, and HWIL and used to validate SWS interfaces and algorithms
Fire Control data used to drive VSSIM 
Fire Control/Guidance Integration testing with GHWIL at Eastern Range
Missile/Guidance Integration testing with the GHWIL at LM Missile Simulation Center
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Model Based Systems Engineering
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         15.000
                                                         - Update Standards and Methods based upon FY18 Accomplishments
- Improve Model Based Engineering (MBE) Infrastructure for data and model exchange in secure environment
- Update Process with lessons learned from FY18 Accomplishments
- Implement command MBE training for civilian and military staff
                                                    
                                                
                                                 
                                                     Autonomous Strategic Force Protection Sensor Network
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.700
                                                         Develop advanced sensor systems for counterterrorism and antiterrorism operations to meet rigorous performance metrics necessary for nuclear facility, material, and weapons protection.
                                                    
                                                
                                            
                                             Contracts will be awarded to those sources who were engaged in program and are currently engaged in the production and/or operational support on the basis of Other Than Full and Open Competition pursuant to the authority of 10 U.S.C. 2304 (c) (1) and (3) implemented by FAR 6.302.-1, 3, 4
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Technical Applications CSDL
                                                             SS
                                                             CPFF
                                                             CSDL
                                                             MA
                                                             
                                                                 0.000
                                                                 
                                                                     5.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.300
                                                            
                                                        
                                                         
                                                             Technical Applications VAR
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Technical Applications GD-AIS
                                                             SS
                                                             CPFF
                                                             GDMS
                                                             MA
                                                             
                                                                 0.000
                                                                 
                                                                     1.379
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.379
                                                            
                                                        
                                                         
                                                             Model Based System Engineering
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     15.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.000
                                                            
                                                        
                                                         
                                                             Autonomous Strategic Force Protection Sensor Network
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.700
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.700
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101221N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Congressional Add: Model Based Systems Engineering: Congressional Model Based Systems Engineering
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Congressional Add: Autonomous Strategic Force Protection Sensor Network: Congressional Autonomous Strategic Force Protection Sensor Network
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
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                                 2020
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                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     37.993
                                     9.439
                                     11.311
                                     6.815
                                     6.815
                                     14.663
                                     29.028
                                     37.847
                                     23.723
                                     Continuing
                                     Continuing
                                
                                 FY20 funding request was reduced by $2.249M to account for the availability of prior year execution balances.

The Submarine Acoustic Warfare (SAWS) Development program develops acoustic countermeasures, submarine defense capabilities, external launch systems and all acoustic augmentation systems for the U.S. Navy submarines. This program is comprised of the Submarine Defensive Warfare Program which improves the survivability of all U.S. Submarines. The Submarine Defensive Warfare Program efforts include Submarine Torpedo Defense System (Sub TDS), Undersea Defense Working Group ((UDWG), was formerly Torpedo Defense Working Group -(TDWG)), Technical Direction Agent (TDA), and In-Service Engineering Agent (ISEA) development support.

Submarine Torpedo Defense System (SubTDS) program, (ACAT III) currently is in Engineering and Manufacturing Development (E&MD) and has been restructured to focus on delivering full internal countermeasure launcher (ICL) functionality providing the Acoustic Device Countermeasure (ADC) MK5 capability to all submarines in the Fleet.  The restructuring made the program more affordable by diverting funding in a zero sum transfer from the sabot development effort which, as a portion of the SubTDS program will be developed later. The overall program will develop the Tactical Decision Aid (TacDA) and SABOT that permits the ADC MK5 to be employed from external countermeasure launcher (ECL). The ADC MK5 development will result in delivering fully functional test units and Engineering Development Model (EDM) variants. The ADC MK5 will bring new technologies including adaptability packaged in a three-inch diameter body.
FY2019 funding will primarily support on-going SubTDS development including component and subsystem design, design and delivery of three Engineering Development Model (EDM) variants, and joint contractor and government testing.  Governmental development of the TacDA will continue to include initial integration with the contractor developed ADC MK5 device. 

FY2020 funding will support continued SubTDS development and testing efforts. The Undersea Defense Working Group (UDWG), is a working group comprised of fleet, resource sponsor, (testing community) and acquisition community representatives to assess fleet threats and the effectiveness of our countermeasure and systems against these threats, both known and projected.  This includes associated studies, demonstrations, models, and simulations. The Technical Direction Agent (TDA) and In-Service Engineering Agent (ISEA) will provide hardware and software development support for Acoustic Devices Countermeasure (ADC) as well as Countermeasures Set, Acoustic (CSA) systems, future variants, and Acoustic Augmentation Support Systems (AASS) in the Acoustic Augmentation Support Program (AASP), and advanced communication systems improvements in support of the AASP, including component level technical insertion.
  
The SAWS Development Program transitions the research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving submarine survivability. The technology is then incorporated into the appropriate product line. Additionally, this effort also includes advanced studies product development and improvements for Submarine Acoustic Warfare Systems (SAWS) including but not limited to AASP and SubTDS.
                                 
                                     
                                         12.053
                                         11.311
                                         9.309
                                         9.309
                                    
                                     
                                         9.439
                                         11.311
                                         6.815
                                         6.815
                                    
                                     
                                         -2.614
                                         0.000
                                         -2.494
                                         -2.494
                                    
                                     
                                         
                                             -2.295
                                             0.000
                                        
                                         
                                             -0.319
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.301
                                                     -2.301
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.193
                                                     -0.193
                                                
                                            
                                        
                                    
                                     Financial:

The FY20 funding request was reduced by $2.249M to account for the availability of prior year execution balances. Additional adjustments included contract services reform reduction (-$0.053M) and miscellaneous rate adjustments 
(-$0.193M), bringing the total difference from PB 19 to PB 20 to -$2.494M.

The Department assessed FY18 by $0.319M for Small Business Innovative Research, and reprogrammed $2.295M for higher navy priorities.
                                
                                 
                                     
                                         1265
                                         Sub Defensive Warfare
                                         
                                             37.993
                                             9.439
                                             11.311
                                             6.815
                                             6.815
                                             14.663
                                             29.028
                                             37.847
                                             23.723
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Submarine Acoustic Warfare (SAWS) Development program develops acoustic countermeasures, submarine defense capabilities, external launch systems and all acoustic augmentation systems for the U.S. Navy submarines. This program is comprised of the Submarine Defensive Warfare Program which improves the survivability of all U.S. Submarines. The Submarine Defensive Warfare Program efforts include Submarine Torpedo Defense System (Sub TDS), Undersea Defense Working Group ((UDWG), was formerly Torpedo Defense Working Group -(TDWG)), Technical Direction Agent (TDA), and In-Service Engineering Agent (ISEA) development support.

Submarine Torpedo Defense System (SubTDS) program, (ACAT III) currently is in Engineering and Manufacturing Development (E&MD) and has been restructured to focus on delivering full internal countermeasure launcher (ICL) functionality providing the Acoustic Device Countermeasure (ADC) MK5 capability to all submarines in the Fleet.  The restructuring made the program more affordable by diverting funding in a zero sum transfer from the sabot development effort which, as a portion of the SubTDS program will be developed later. The overall program will develop the Tactical Decision Aid (TacDA) and SABOT that permits the ADC MK5 to be employed from external countermeasure launcher (ECL).
The ADC MK5 development will result in delivering fully functional test units and Engineering Development Model (EDM) variants. The ADC MK5 will bring new technologies including adaptability packaged in a three-inch diameter body.
FY2019 funding will primarily support on-going SubTDS development including component and subsystem design, design and delivery of three Engineering Development Model (EDM) variants, and joint contractor and government testing.  Governmental development of the TacDA will continue to include initial integration with the contractor developed ADC MK5 device. 

FY2020 funding will support continued SubTDS development and testing efforts. The Undersea Defense Working Group (UDWG), is a working group comprised of fleet, resource sponsor, (testing community) and acquisition community representatives to assess fleet threats and the effectiveness of our countermeasure and systems against these threats, both known and projected.  This includes associated studies, demonstrations, models, and simulations. The Technical Direction Agent (TDA) and In-Service Engineering Agent (ISEA) will provide hardware and software development support for Acoustic Devices Countermeasure (ADC) as well as Countermeasures Set, Acoustic (CSA systems, future variants, and Acoustic Augmentation Support Systems (AASS) in the Acoustic Augmentation Support Program (AASP), and advanced communication systems improvements in support of the AASP, including component level technical insertion.

The SAWS Development Program transitions the research and development of new technologies and capabilities developed under the Future Naval Capabilities (FNC), Small Business and Innovative Research (SBIR), and other Research, Development, Test & Evaluation (RDT&E) initiatives. New and emerging hardware and software are evaluated in representative acoustic environments, against projected threats through both digital and hardware-in-the-loop simulations, to determine their effectiveness and impact on improving submarine survivability. The technology is then incorporated into the appropriate product line. Additionally, this effort also includes advanced studies product development and improvements for Submarine Acoustic Warfare Systems (SAWS) including but not limited to AASP and SubTDS.
                                             
                                                 
                                                     Submarine Torpedo Defense System (SubTDS)
                                                     
                                                         
                                                             9.439
                                                             0
                                                             - Awarded ADC MK5 New Development Contract
- Continued ADC MK5 Engineering and Manufacturing Development Phase under development contract 
- Started first three EDM variant designs and prepare for ADC MK5 Critical Design Review
- Started ADC MK5 Capability Development Document (CDD). 
- Continued Modeling & Simulation (M&S) for known and projected torpedo threats 
- Continued development of required program documentation 
- Continued development of Concept of Operations (CONOPS) and TacDA for fleet tactics 
- Continued assessment of threat by UDWG and Weapon Analysis Facility (WAF) with updated vulnerability assessments
- Continued SubTDS Test & Evaluation Mater Plan (SubTDS TEMP)
                                                        
                                                    
                                                     
                                                         
                                                             11.311
                                                             3
                                                             - Continue EDM designs and builds
- Continue development of deliver three ADC MK5 Engineering Development Model (EDM) variants
- Continue M&S for known and projected torpedo threats 
- Continue development of required Acquisition program documentation 
- Continue development of CONOPS and TacDA for fleet tactics
- Start contractor and government testing of EDM-1 variants
- Continue assessment of threat by UDWG and WAF with updated vulnerability assessments
- Complete SubTDS TEMP
                                                        
                                                         
                                                             6.815
                                                             29
                                                        
                                                         
                                                             6.815
                                                             29
                                                             - Deliver three ADC MK5 EDM Variants
- Continue ADC MK5 EDM Designs and Builds 
- Conduct ADC MK5 Critical Design Review 
- Continue M&S for known and projected torpedo threats 
- Continue development of required program documentation 
- Continue development of Concept of Operations (CONOPS) and TacDA for fleet tactics 
- Continue assessment of threat by UDWG and WAF with updated vulnerability assessments
- Begin Development Testing (DT) of EDM-1 variants
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY 20 decrease is due to three(3) ADC MK5 EDMs delivered in FY19 and SubTDS TEMP is completed in FY19.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2210
                                                     Submarine Acoustic Warfare System
                                                     
                                                         21.449
                                                         21.615
                                                         23.545
                                                         23.545
                                                         23.860
                                                         24.677
                                                         24.969
                                                         26.632
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Submarine Acoustic Warfare System (SAWS) develops Undersea Defensive Warfare technologies to improve the survivability of all U.S. Submarine classes. 

The integration of technology into the ADC MK5 and the ADC MK5-capable CSA MK 3/4 external countermeasure launcher system will continue through FY2027. The ADC MK5 development contract awarded in FY2018, through a full and open competition, Cost Plus Incentive Fee (CPIF) contract. Engineering Development Model (EDM) variants, Technical Data Packages (TDP), and Low-Rate Initial Production (LRIP) units for accomplishing Operational Testing, will be delivered to the Navy under this contract. ADC MK5 contractor subsystem testing in FY2019 through FY2022 and joint contractor/Navy Development Testing (DT) will be in FY2020 through FY2022, with Navy Operational Testing (OT) in FY2023 through FY2024. Milestone C is nominally in FY2023. Initial Operational Capability (IOC) is nominally FY2025 for the Internal Countermeasure Launcher (ICL). After successfully completing OT and Full Rate Production Decision Review (FRP DR) approval, award production contract in FY2024, as a full and open competition, build to print approach with either a single producer or leader/follower production contract.
                                             Progress Reviews
Execution Reporting and Reviews
Milestone Reviews
                                        
                                         
                                             The restructure of Sub TDS focuses on delivering full ICL functionality providing the ADC MK5 capability to all submarines in the Fleet.
                                             
                                                 
                                                     Product Development
                                                     With the restructure of Sub TDS to focus on delivering full internal countermeasure launcher (ICL) functionality providing the Acoustic Device Countermeasure (ADC) MK5 capability to all submarines in the Fleet a zero sum transfer from the sabot development effort diverted FY18 funding of $0.8 million to the SubTDS TacDA ($0.481 million) and to the SBIR assessment ($0.319 million). The FY2019 sabot development funding of $1.0M was transferred to the ADC MK5 contract execution. The restructuring made the program more affordable by diverting funding in a zero sum transfer from the sabot development effort which, as a portion of the SubTDS program will be developed later.
                                                     
                                                         
                                                             SubTDS WAF ANALYSIS UDWG
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 12.514
                                                                 
                                                                     0.275
                                                                     2017-12
                                                                
                                                                 
                                                                     0.280
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS SYSYTEM ENGINEERING
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 11.640
                                                                 
                                                                     1.566
                                                                     2017-12
                                                                
                                                                 
                                                                     1.095
                                                                     2018-12
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS ADC MK5 New Development
                                                             C
                                                             CPIF
                                                             LEIDOS
                                                             RESTON, VA
                                                             
                                                                 0.000
                                                                 
                                                                     2.805
                                                                     2018-08
                                                                
                                                                 
                                                                     5.266
                                                                     2018-12
                                                                
                                                                 
                                                                     2.134
                                                                
                                                                 
                                                                     2.134
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS CSA MK5  SYSTEM ENGINEERING
                                                             WR
                                                             NUWC
                                                             KEYPORT, WA
                                                             
                                                                 3.015
                                                                 
                                                                     1.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.700
                                                                     2018-12
                                                                
                                                                 
                                                                     1.100
                                                                
                                                                 
                                                                     1.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS Modeling And Simulation
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 3.862
                                                                 
                                                                     1.332
                                                                     2017-12
                                                                
                                                                 
                                                                     1.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS Tactical Decision Aid TacDA
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 2.400
                                                                 
                                                                     1.781
                                                                     2017-12
                                                                
                                                                 
                                                                     2.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Acoustic Augmentation Support Program (AASP)
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 0.435
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sabot Development
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 1.270
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.270
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     SubTDS Developmental Testing begins in FY2020.
                                                     
                                                         
                                                             SubTDS System Test and Evaluation
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             SAWS TRAVEL
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.692
                                                                 
                                                                     0.080
                                                                     2017-10
                                                                
                                                                 
                                                                     0.070
                                                                     2018-10
                                                                
                                                                 
                                                                     0.071
                                                                
                                                                 
                                                                     0.071
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS PROGRAM MANAGEMENT SUPPORT
                                                             C
                                                             CPAF
                                                             TECH MARINE
                                                             Washington, DC
                                                             
                                                                 0.900
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SubTDS PROGRAM MANAGEMENT SUPPORT
                                                             C
                                                             CPAF
                                                             BOOZ ALLEN
                                                             Washington, DC
                                                             
                                                                 1.265
                                                                 
                                                                     0.400
                                                                     2017-12
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.510
                                                                
                                                                 
                                                                     0.510
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101226N_1265_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1265
                                                     
                                                         
                                                             Undersea Defense Working Group (UDWG): FY18 UDWG
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Defense Working Group (UDWG): FY20 UDWG
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Defense Working Group (UDWG): FY22 UDWG
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Defense Working Group (UDWG): FY24 UDWG
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Undersea Defense Working Group (UDWG): UDWG Modeling & Simulation (M&S)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Weapons Analysis Facility (WAF): Countermeasure (CM) Effectiveness/Weapon Analysis Facility (WAF) Vulnerability
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): SubTDS M&S
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): TEMP Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): ADC MK5 Devlopment Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): Engineering & Manufacturing Development (EMD)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): ADC MK5 CDD Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): ADC MK5 Critical Design Review (CDR)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): ADC MK5 EDM-1 CDR
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): ADC MK5 EDM-2 CDR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): EDM-1 Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): DT (EDM-1)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): EDM-2 Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): DT (EDM-2)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): LRIP Deliveries
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): MS-C Decision Reviews
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): OT (LRIP)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): IOC
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Submarine Torpedo Defense Systems (SubTDS): Increment 2
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0101402N
                                 Navy Strategic Comms
                                 210
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     485.264
                                     17.624
                                     38.661
                                     31.174
                                     31.174
                                     30.062
                                     27.321
                                     25.072
                                     24.391
                                     Continuing
                                     Continuing
                                
                                 The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                 
                                     
                                         18.221
                                         39.313
                                         24.334
                                         24.334
                                    
                                     
                                         17.624
                                         38.661
                                         31.174
                                         31.174
                                    
                                     
                                         -0.597
                                         -0.652
                                         6.840
                                         6.840
                                    
                                     
                                         
                                             -0.027
                                        
                                         
                                             -0.625
                                        
                                         
                                             -0.055
                                             0.000
                                        
                                         
                                             -0.511
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     6.900
                                                     6.900
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.060
                                                     -0.060
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.030
                                                
                                            
                                        
                                    
                                     The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                
                                 
                                     
                                         1083
                                         Shore To Ship Com System
                                         
                                             215.174
                                             16.558
                                             28.559
                                             22.165
                                             22.165
                                             20.998
                                             21.390
                                             20.127
                                             20.520
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             
                                                 
                                                     Low Band Universal Communication System (LBUCS)
                                                     
                                                         
                                                             4.302
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             7.437
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             8.761
                                                             0
                                                        
                                                         
                                                             8.761
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Strategic Communications Assessment Program (SCAP)/Continuing Evaluation Program (CEP)
                                                     
                                                         
                                                             4.373
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             6.790
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             6.640
                                                             0
                                                        
                                                         
                                                             6.640
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     High Voltage Improvement Program (HVIP)
                                                     
                                                         
                                                             1.538
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             1.374
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             1.331
                                                             0
                                                        
                                                         
                                                             1.331
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Navy Modernized Hybrid Solution (NMHS)
                                                     
                                                         
                                                             3.346
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             4.869
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             2.376
                                                             0
                                                        
                                                         
                                                             2.376
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Broadcast Control Authority (BCA)
                                                     
                                                         
                                                             2.999
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified Secret//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                    
                                                     
                                                         
                                                             3.089
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified Secret//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             3.057
                                                             0
                                                        
                                                         
                                                             3.057
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified Secret//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified Secret//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                                 
                                                     Take Charge and Move Out (TACAMO)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.000
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3107
                                                     Submarine Broadcast
                                                     
                                                         42.640
                                                         25.883
                                                         50.833
                                                         50.833
                                                         60.033
                                                         59.368
                                                         39.312
                                                         41.176
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                        
                                         
                                             The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                             
                                                 
                                                     Product Development
                                                     The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 113.430
                                                                 
                                                                     4.766
                                                                     2017-12
                                                                
                                                                 
                                                                     10.985
                                                                     2018-12
                                                                
                                                                 
                                                                     8.330
                                                                
                                                                 
                                                                     8.330
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 30.366
                                                                 
                                                                     3.716
                                                                     2017-11
                                                                
                                                                 
                                                                     6.758
                                                                     2018-11
                                                                
                                                                 
                                                                     4.518
                                                                
                                                                 
                                                                     4.518
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 56.319
                                                                 
                                                                     7.790
                                                                     2018-01
                                                                
                                                                 
                                                                     9.508
                                                                     2019-01
                                                                
                                                                 
                                                                     8.595
                                                                
                                                                 
                                                                     8.595
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     The details of program element 0101402N Project 1083 are classified SECRET//NOFORN and are submitted to Congress in the classified budget justification books.
                                                     
                                                         
                                                             Classified
                                                             TBD
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 15.059
                                                                 
                                                                     0.286
                                                                     2017-12
                                                                
                                                                 
                                                                     1.308
                                                                     2018-12
                                                                
                                                                 
                                                                     0.722
                                                                
                                                                 
                                                                     0.722
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1083
                                                     
                                                         
                                                             Schedule Detail- Place Holder
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2959
                                         Survivable Airborne Strategic Communications
                                         
                                             0.000
                                             0.000
                                             0.000
                                             5.000
                                             5.000
                                             5.300
                                             2.150
                                             1.150
                                             0.000
                                             0.000
                                             13.600
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The E-6 is a manned airborne platform that provides survivable, endurable and reliable Command, Control and Communications capability in support of the President, Secretary of Defense and United States strategic and non-strategic forces. In order to respond effectively to emerging capability requirements, continued effort is needed to perform technical evaluations, modeling and simulation, investigative ground and flight testing, enhanced software modifications and development of configuration modifications. Funding is for operational mission analysis and hardware/software engineering required to optimize E-6 systems for cyber security and interoperability in a strategic environment.

E-6B Recapitalization Analysis of Alternative (AoA) funds United States Navy participation in a Joint AoA with United States Air Force to recapitalize the large capacity Executive Airlift and National Military Command System airborne fixed-wing layer fleets, which includes E-6B.
                                             
                                                 
                                                     Operational System Development, Studies and Demonstrations
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             5.000
                                                             0
                                                        
                                                         
                                                             5.000
                                                             0
                                                             Complete E-6 AoA begun in FY19 with Project Unit 3002 funding ($6.100M in FY19).  Prepare and document initial program requirements resulting from AoA.  Prepare acquisition planning documentation in support of and initiate initial risk reduction and trade study activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $5.000M from FY19 to FY20 is attributable to realignment of E-6B Recapitalization AoA funding from Project Unit 3002 to Project Unit 2959 beginning in FY20.

Overall decrease in E-6B Recapitalization AoA funding by $1.100M ($6.100M in FY19 of Project Unit 3002 to $5.000M in FY20 of Project Unit 2959) from FY19 to FY20 is attributable to the ramp down and completion of the E-6B Recapitalization AoA in FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0564
                                                     E-6 Series
                                                     
                                                         194.391
                                                         164.511
                                                         169.827
                                                         169.827
                                                         189.593
                                                         156.462
                                                         126.517
                                                         129.447
                                                         303.106
                                                         2908.776
                                                    
                                                
                                                 
                                                     RDTE/ 0101402N/3002
                                                     Navy Strategic Comm Project
                                                     
                                                         1.066
                                                         10.102
                                                         4.009
                                                         4.009
                                                         3.764
                                                         3.781
                                                         3.795
                                                         3.871
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Research, Development, Test & Evaluation, Navy (RDT&E,N) Project Unit 2959 funds E-6B Recapitalization AoA, Requirement Analyses and Risk Reduction Studies that will occur in FY20-FY23.  RDT&E,N Project Unit 3002 funds continuing efforts to perform technical evaluations, modeling & simulation and investigative ground and flight testing. Project Unit  3002 also funds E-6B Recapitalization AoA that will occur in FY19. Aircraft Procurement, Navy, Modification of Aircraft (APN-5) funds integration, procurement and installation of aircraft modifications.

AoA results will be used to define mission concept of operations, system capability requirements, and a preferred material solution.  These will form the foundation for an initial acquisition strategy and program life cycle cost estimate in support of program milestone decision review. Trade studies and risk reduction activities will be used to refine the material solution, and derive program and system performance requirements in preparation for development contracts, to be separately funded.
                                             E-6B Recapitalization AoA 1st Qtr FY20 to 4th Qtr FY20; Requirement Analyses/Risk Reduction 1st Qtr FY20 to 4th Qtr FY23.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             E-6B Recapitalization Analysis of Alternatives
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2020-01
                                                                
                                                                 8.600
                                                                 13.600
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0101402N_2959_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2959
                                                     
                                                         
                                                             E-6 Recapitalization Analysis of Alternatives (AOA): E-6B Recapitalization Analysis of Alternatives
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Requirement Analyses/Risk Reduction Activities: Requirement Analyses/Risk Reduction Activities
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3002
                                         Navy Strategic Comm Project
                                         
                                             270.090
                                             1.066
                                             10.102
                                             4.009
                                             4.009
                                             3.764
                                             3.781
                                             3.795
                                             3.871
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The E-6 is a manned airborne platform that provides survivable, endurable and reliable Command, Control and Communications capability in support of the President, Secretary of Defense and United States strategic and non-strategic forces. In order to respond effectively to emerging capability requirements, continued effort is needed to perform technical evaluations, modeling and simulation, investigative ground and flight testing, enhanced software modifications and development of configuration modifications. Funding is for operational mission analysis and hardware/software engineering required to optimize E-6 systems for cyber security and interoperability in a strategic environment.

E-6B Recapitalization Analysis of Alternatives (AoA) funds United States Navy participation in a Joint AoA with United States Air Force to recapitalize the large capacity Executive Airlift and National Military Command System airborne fixed-wing layer fleets, which includes E-6B.
                                             
                                                 
                                                     Operational System Development, Studies and Demonstrations
                                                     
                                                         
                                                             1.066
                                                             0
                                                             Performed and conducted advanced simulations, integrations and demonstrations using the E-6B Systems Integration Laboratory and contractor assets to address system obsolescence and potential upgrades to ensure interoperability of the E-6B platform.
                                                        
                                                    
                                                     
                                                         
                                                             10.102
                                                             0
                                                             Perform operational mission analyses and conduct advanced simulations, prototyping, integrations, and demonstrations using the E-6B Systems Integration Laboratory and contractor assets to address system obsolescence and potential upgrades to ensure cyber security software improvements and interoperability of the E-6B platform.

Conduct E-6 Recapitalization AoA assessing systems, emergent technologies, and industry Internal Research and Development (IRAD) activities / proposals that can be used across multiple mission areas to reduce risk, development time, and cost.  Conduct threat assessments based on current and future scenarios and environments to inform performance requirements and relevant technology.  $6.100M of FY19 funding supports the E-6B Recapitalization AoA efforts.
                                                        
                                                         
                                                             4.009
                                                             0
                                                        
                                                         
                                                             4.009
                                                             0
                                                             Perform operational mission analyses and conduct advanced simulations, prototyping, integrations, and demonstrations using the E-6B Systems Integration Laboratory and contractor assets to address system obsolescence and potential upgrades to ensure cyber security software improvements and interoperability of the E-6B platform.

E-6 Recapitalization AoA and Risk Reduction Studies funding in the amount of $5.000M in FY20 has been realigned under Project Unit 2959, Survivable Airborne Strategic Communications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $6.093M from FY19 to FY20 is attributable to the movement of $5.000M in FY20 to Project Unit 2959, Survivable Airborne Strategic Communications, to cover the E-6B Recapitalization AoA and Risk Reduction Studies.  $6.100M of the $10.102M FY19 Project Unit 3002 funding will cover the commencement of the E-6B Recapitalization AoA.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0564
                                                     E-6 Series
                                                     
                                                         194.391
                                                         164.511
                                                         169.827
                                                         169.827
                                                         189.593
                                                         156.462
                                                         126.517
                                                         129.447
                                                         303.106
                                                         2908.776
                                                    
                                                
                                                 
                                                     RDTE/0101402N/2959
                                                     Survivable Airborne Strategic Communications
                                                     
                                                         0.000
                                                         0.000
                                                         5.000
                                                         5.000
                                                         5.300
                                                         2.150
                                                         1.150
                                                         0.000
                                                         0.000
                                                         13.600
                                                    
                                                
                                            
                                             Research, Development, Test & Evaluation, Navy (RDT&E,N) Project Unit 3002 funds continuing efforts to perform technical evaluations, modeling & simulation and investigative ground and flight testing. RDT&E,N Project Unit 3002 also funds E-6B Recapitalization AoA that will occur in FY19. RDT&E,N Project Unit 2959 funds E-6B Recapitalization AoA, Requirement Analyses and Risk Reduction Studies that will occur in FY20-FY23. Aircraft Procurement, Navy, Modification of Aircraft (APN-5) funds integration, procurement and installation of aircraft modifications.

AoA results will be used to define mission concept of operations, system capability requirements, and a preferred material solution.  These will form the foundation for an initial acquisition strategy and program life cycle cost estimate in support of program milestone decision review.
                                             E-6B Recapitalization AoA 3rd Qtr FY19 to 4th Qtr FY19. Technical Analysis 1st Qtr FY20, Design Analysis 2nd Qtr FY20, Systems Integration Lab (SIL) Test and Reporting 3rd Qtr FY20.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Year Production Development no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 195.224
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 195.224
                                                            
                                                        
                                                         
                                                             Production Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.961
                                                                     2018-11
                                                                
                                                                 
                                                                     0.961
                                                                
                                                                 
                                                                     0.961
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.922
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     E-6B Recapitalization Analysis of Alternatives needs to be a separate Budget Activity 4 and Program Element.  Once the new Budget Activity 4 Program Element is created, PU 2959 will be realigned under the new Program Element.
                                                     
                                                         
                                                             Studies & Analyses
                                                             Various
                                                             Various:
                                                             Various
                                                             
                                                                 6.252
                                                                 
                                                                     0.760
                                                                     2017-11
                                                                
                                                                 
                                                                     2.021
                                                                     2018-11
                                                                
                                                                 
                                                                     2.033
                                                                
                                                                 
                                                                     2.033
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             E-6B Recapitalization Analysis of Alternatives
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.100
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Year Test & Evaluation cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.461
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.461
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             various
                                                             
                                                                 13.996
                                                                 
                                                                     0.085
                                                                     2017-11
                                                                
                                                                 
                                                                     0.413
                                                                     2018-11
                                                                
                                                                 
                                                                     0.407
                                                                
                                                                 
                                                                     0.407
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Governmental Support
                                                             Various
                                                             Various
                                                             various
                                                             
                                                                 35.003
                                                                 
                                                                     0.046
                                                                     2017-11
                                                                
                                                                 
                                                                     0.432
                                                                     2018-11
                                                                
                                                                 
                                                                     0.433
                                                                
                                                                 
                                                                     0.433
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR HQ
                                                             Patuxent River, MD
                                                             
                                                                 2.556
                                                                 
                                                                     0.175
                                                                     2017-10
                                                                
                                                                 
                                                                     0.175
                                                                     2018-10
                                                                
                                                                 
                                                                     0.175
                                                                
                                                                 
                                                                     0.175
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Management cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.598
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.598
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                                                     Proj 3002
                                                     
                                                         
                                                             Advanced Development: Studies & Analysis: Studies & Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY18)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY19)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY20)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY21)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY22)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY23)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Technical & Design Analysis: Technical & Design Analysis (FY24)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY19)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY 20)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY21)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY22)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY23)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Prototyping: Systems Integration Lab (SIL) Prototyping (FY24)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY18)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY19)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY20)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY21)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY22)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY23)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: Systems Integration Lab (SIL) Testing & Reporting: SIL Testing & Reporting (FY24)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Development: E-6 Recapitalization Analysis of Alternatives (AOA): E-6B Recapitalization Analysis of Alternatives
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                     5187.482
                                     133.544
                                     204.886
                                     213.715
                                     213.715
                                     169.009
                                     127.070
                                     100.401
                                     94.709
                                     Continuing
                                     Continuing
                                
                                 The F/A-18 is required to perform multiple missions.  The continued F/A-18 E/F and EA-18G "Flight Plan" spiral capability development is critical to the baseline of the Super Hornet next generation mission system capability to maintain the platform's tactical relevance in support of Navy Aviation Plan 2030.  Development continues for a platform solution to threat Advanced Electronic Attack and Counter-Electronic Attack (CEA).  F/A-18 solutions to CEA include upgrades to existing sensors such as F/A-18 Radar Upgrade, Infrared Search and Track Block I/II, and development of a fused picture between these sensors.  Continued advanced development engineering for improvements in reliability and maintainability is required to ensure maximum benefit is achieved through reduced cost of ownership and provides enhanced availability.  Capabilities of the F/A-18 weapon system and ancillary equipment can be upgraded to accommodate and incorporate new or enhanced weapons and advances in technology to respond effectively to emerging future threats.  Rapid technology insertion upgrades to F/A-18 E/F systems and F/A-18 A-D systems, providing the latest and most current capabilities may be required.

Future integrated Carrier Air Wing Concept of Operations (CONOPS) demand changes to the base line Block II Super Hornet.  In response, the Block III Super Hornet was submitted.  None of the changes to the aircraft are revolutionary; however, the combined impact to the aircraft's capability and its contribution to the Airwing are significant.  The initial F/A-18 Block III concept includes low risk changes which will be incorporated in the near term with a combination of forward fit production line incorporation and retrofit modifications to the aircraft already planned as part of the Service Life Modification (SLM) Plan.  The FY 2020 budget requested Non-Recurring (NRE) funds for these ECPs.

USMC upgrades to the platform are being developed; to include integration and capability expansion of AESA Radar for F/A-18 A-D, evaluation and development of an Automatic Ground Collision Avoidance System (AUTOGCAS) for all F/A-18 variants, development of increased sensor and Electronic Warfare (EW) capability for F/A-18 A-D, weapons carriage and employment capability expansion, and enhancement of Mission Computer (MC) processing and memory capability. 

Funding is added for Naval Aviation Physiological Episode (PE) mitigation and root cause investigation in aircraft. 

Funding for Infrared Search and Track (IRST) (PU 2069) was moved from this Program Element to a new Program Element (PE 0604014N).

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         224.470
                                         193.086
                                         170.095
                                         170.095
                                    
                                     
                                         133.544
                                         204.886
                                         213.715
                                         213.715
                                    
                                     
                                         -90.926
                                         11.800
                                         43.620
                                         43.620
                                    
                                     
                                         
                                             11.800
                                        
                                         
                                             -3.865
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     40.975
                                                     40.975
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     2.645
                                                     2.645
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.160
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -86.900
                                                
                                            
                                        
                                    
                                     Technical: 
1662: Funding added for Physiological Episode Mitigation.
2065: Not Applicable
2069: Not Applicable
2071: Not Applicable

Schedule: 
1662: MSI program schedule was changed to reflect program execution. Physiological Episode Mitigation, and USMC Capability Upgrades were added to reflect program execution. 
2065: Not Applicable
2069: Not Applicable
2071:  Block III request for F/A-18E/F capability upgrades Non-recurring Engineering (NRE) funding has been updated to reflect current program status.

The FY 2020 funding request was increased by $44.238 million; $15.000 million for Next Generation Engine (NGE), $29.059
million for Naval Aviation Physiological Episode (PE) mitigation and root cause investigation, and $0.179 million for a rate increase.
                                
                                 
                                     
                                         1662
                                         F/A-18 Improvement
                                         
                                             4356.010
                                             68.166
                                             102.938
                                             117.011
                                             117.011
                                             130.334
                                             118.228
                                             91.397
                                             85.524
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The F/A-18 is a multi-mission strike fighter aircraft that is used in Air-to-Air, strike, surveillance, reconnaissance and tanking roles through selected use of external equipment (fuel tanks, tactical and reconnaissance pods, and various ordnance launching racks).  Additional capabilities are required for interoperability in a network-centric tactical environment. In order to respond effectively to emerging future threats, F/A-18 aircraft capabilities are being expanded and upgraded to incorporate new/enhanced weapons systems and avionics including Dual Mode Weapons, Counter-Electronic Attack (CEA), Infra-red Search and Track (IRST) integrated with the Active Electronically Scanned Array (AESA) Radar to provide Narrow Band High Gain Electronic Attack and Multi-System Integration.  Continued advanced development engineering and analysis of hardware/software is required to successfully optimize fleet F/A-18 weapon systems for interoperability in a network centric tactical environment (such as Naval Integrated Fire Control-Counter Air), to include: enhanced software capabilities, potential new hardware development, enhanced existing hardware, and enhanced network centric capabilities.  Additionally, continued effort is needed to perform technical evaluations, modeling and simulations, investigative flight testing, enhanced software modifications based on reported fleet deficiencies and the development and testing of design modifications to address obsolescence issues with the F/A-18 weapon system and ancillary equipment.  This funding line continues F/A-18E/F "Flight Plan" spiral capability development, to include Multi-System Integration and further Flight Plan Engineering and System Configuration Set development and integration.  This budget continues funding for F/A-18A-F Test Wing Maintenance support and funds development efforts needed for integration of air launched laser guided rockets on F/A-18 A+/C/D.  USMC upgrades to the platform are being developed to include evaluation and development of an Automatic Ground Collision Avoidance System (AUTOGCAS) for all F/A-18 variants, development of increased sensor and EW capability for F/A-18 A-D, weapons carriage and employment capability expansion, and enhancement of Mission Computer (MC) processing and memory capability.
                                             
                                                 
                                                     USMC Capability Upgrades
                                                     USMC upgrades to the platform are being developed to include evaluation and development of an Automatic Ground Collision Avoidance System (AUTOGCAS) for all F/A-18 variants, development of increased sensor and EW capability for F/A-18 A-D, weapons carriage and employment capability expansion, and enhancement of MC processing and memory capability.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             31.687
                                                             0
                                                        
                                                         
                                                             31.687
                                                             0
                                                             Conduct evaluation and development of AUTOGCAS for all F/A-18 variants.  Supports development of increased sensor and EW capability for F/A-18 A-D. Funding supports weapon carriage and employment capability expansion, enhanced MC processing and memory capability, and rapid technology insertion upgrades to F/A-18 A-D to accommodate shifts in technology.  AUTOGCAS has high Congressional interest as noted in the FY 2019 NDAA language.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funds are increased for evaluation and development of an AUTOGCAS for all F/A-18 variants and development of increased sensor and EW capability for F/A-18 A-D, capability expansion of weapons carriage and employment capability expansion, and enhanced mission computer processing and memory capability.
                                                    
                                                
                                                 
                                                     Multi-System Integration (MSI) / Common Tactical Picture (CTP)
                                                     MSI migrates from the previous Multi-Sensor Integration Phased approach and allows for insertion of new technologies and requirements to keep pace with rapidly evolving warfighter demands. Also, includes a naming convention change in regards to System Configuration Set (SCS) builds 27 and 29. Initially all "X" labeled builds to include Block I Super Hornets, now 27 and 29 will no longer include Super Hornets thus going back to a "C" SCS label designation to include only legacy A-D aircraft.
                                                     
                                                         
                                                             45.898
                                                             0
                                                             Flight Plan MSI of capabilities continues through mission computer, Joint Mission Planning System Unique Planning Component (JMPS UPC), and weapon system software SCS updates associated with each incremental Block (H build) software update to include Software Modernization and Cyber, such as Advances in Super Hornet Air and Surface Warfare will continue with ongoing integration of weapons and sensors into a CTP, Display Improvements to enhance air-to-air and air-to-surface situational awareness and aircrew decision superiority, and Counter Electronic Attack enhancements to improve survivability and lethality.  Additionally, increased engineering efforts for integration of active and passive kill chain capabilities and sensors associated with Flight Plan Naval Integrated Fire Control-Counter Air (NIFC-CA), Over the Horizon Anti-Surface Warfare (OASuW) and Strike Accelerator Future Naval Capability (FNC) Target Identification transition efforts continues. MSI algorithm and sensor developmental efforts also increase at test activities, including ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, and Live Virtual Constructive developmental efforts. Increased Test and Evaluation funding in FY18 provides funding to Commander Operational Test Forces (COTF) for MSI Operational Test (OT).  OASuW and Strike Accelerator FNCefforts are noted in the MSI line, and funding was provided specifically for these projects.
                                                        
                                                    
                                                     
                                                         
                                                             39.891
                                                             0
                                                             Flight Plan MSI of capabilities continues through mission computer, JMPS UPC, and weapon system software SC) updates associated with each incremental Block (H build) software update to include Software Modernization and Cyber. Advances in Super Hornet Air and Surface Warfare will continue with ongoing integration of weapons and sensors into a CTP, Display Improvements to enhance air-to-air and air-to-surface situational awareness and aircrew decision superiority, and Counter Electronic Attack enhancements to improve survivability and lethality.  Increased engineering efforts for integration of active and passive kill chain capabilities and sensors associated with Flight Plan NIFC-CA, OASuW and Strike Accelerator FNC Target Identification transition efforts continues. MSI algorithm and sensor developmental efforts also increase at test activities, including ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, and Live Virtual Constructive developmental efforts. Increased Test and Evaluation funding in FY19 provides funding to COTF for MSI OT.
                                                        
                                                         
                                                             47.713
                                                             0
                                                        
                                                         
                                                             47.713
                                                             0
                                                             Flight Plan MSI and associated Common Tactical Picture (CTP) capabilities will continue through mission computer, JMPS UPC, and weapon system software SCS updates associated with each incremental Block (H build) software update to include Software Modernization, Cyber protections, and speed to fleet initiatives. Advances in Super Hornet Air and Surface Warfare will continue with ongoing integration of weapons and sensors into a CTP, Display Improvements to enhance air-to-air and air-to-surface situational awareness and aircrew decision superiority, continued development of third party software applications and protocols for rapid fleet capability delivery, and Counter Electronic Attack enhancements to improve survivability and lethality. Increased engineering efforts for integration of active and passive kill chain capabilities and sensors associated with Flight Plan NIFC-CA and OASuW FNC Target Identification transition efforts continues. Airwing interoperability requirements, CTP algorithm and aircraft division level sensor fusion and management, and developmental test efforts also increase at test activities, including ongoing modeling and simulation upgrades such as Net Enabled Weapon Controller Interface Model interoperability software and equipment, Live Virtual Constructive developmental efforts, and Minotaur research and integration testing. Increased Test and Evaluation funding in FY 2020 provides funding to CTP development and risk reduction, interoperability and testing associated with H16 Operational Testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding is increased for the development of Common Tactical Picture (CTP) capability needed to support multi-aircraft sensor management from several sources to derive a more effective targeting solution; improves kill chain lethality.
                                                    
                                                
                                                 
                                                     Flight Plan Engineering / System Configuration Set Development and Integration
                                                     Continue F/A-18 E/F and EA-18G "Flight Plan" spiral capability development is critical to the baseline of the Super Hornet next generation mission system capability.  Funding will support the development, test and integration efforts required to maintain tactical relevance in support of Navy Aviation Plan 2030.
                                                     
                                                         
                                                             14.568
                                                             0
                                                             Continue Flight Plan Engineering efforts to include F/A-18E/F improvements necessary for Super Hornet relevance and tactical supremacy, Software Modernization and Cyber, Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhance F/A-18 Cooperative Engagement Capability.  Funding supports (hardware and software), test and integration efforts for Flight Plan requirements such as Stationary Target Recognition, Maritime Multiple Target Track and Engagement, Multi-Level Security, Strike Accelerator and Advanced Tactical Data Link; Display Improvements for enhanced sensor integration; Tactical Targeting Network Technology internet protocol capability; Flight Path Control (Magic Carpet); Advanced Targeting Forward Looking Infrared modernization and obsolescence mitigation efforts; and Precision Approach and Landing Capability, in support of Integrated Capability Package 2 and 3.
                                                        
                                                    
                                                     
                                                         
                                                             32.397
                                                             0
                                                             Continue Flight Plan Engineering efforts to include F/A-18E/F improvements necessary for Super Hornet relevance and tactical supremacy, Software Modernization and Cyber, Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhance F/A-18 Cooperative Engagement Capability.   

Increase in FY19 is due to incorporating AESA Multiple Target Tracking Algorithm & Tracking Confirmation, and transitions ONR FNC Strike Accelerator developed target recognition (AiTR) algorithms. Funding supports (hardware and software), test and integration efforts for Flight Plan requirements such as Stationary Target Recognition, Maritime Multiple Target Track and Engagement, Multi-Level Security, Strike Accelerator and Advanced Tactical Data Link; Display Improvements for enhanced sensor integration; Tactical Targeting Network Technology internet protocol capability; Flight Path Control (Magic Carpet); Advanced Targeting Forward Looking Infrared modernization and obsolescence mitigation efforts; and Precision Approach and Landing Capability, in support of Integrated Capability Package 2 and 3.
                                                        
                                                         
                                                             7.740
                                                             0
                                                        
                                                         
                                                             7.740
                                                             0
                                                             Continue Flight Plan Engineering efforts to include F/A-18E/F improvements necessary for Super Hornet relevance and tactical supremacy, Software Modernization and Cyber, Navy Integrated Fire Control-Counter Air system configuration set requirements to support Navy Integrated Air and Missile Defense capability requirements and enhanced F/A-18 Cooperative Engagement Capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease of $24.557 million is attributable to the realignment of Flight Plan funding into other R-2a budget cost items (i.e., USMC Capability Upgrades).
                                                    
                                                
                                                 
                                                     Physiological Episode Mitigation
                                                     Funding provides for design, development, integration and test of platform improvements for F/A-18A-F  and EA-18G Weapon Systems to include Naval Aviation Physiological Episode (PE) mitigation and root cause investigation in aircraft (F/A-18A-F and EA-18G).
                                                     
                                                         
                                                             5.100
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             28.000
                                                             0
                                                             Continue studies & development efforts for platform improvements for F/A-18A-F and EA-18G Weapon Systems, including F/A-18 and EA-18G PE mitigation and root cause investigation.
                                                        
                                                         
                                                             27.266
                                                             0
                                                        
                                                         
                                                             27.266
                                                             0
                                                             Continue studies & development efforts for platform improvements for F/A-18A-F and EA-18G Weapon Systems, including F/A-18 and EA-18G PE mitigation and root cause investigation.  Utilizing a data-driven approach with Failure/Fault Tree and closure planning.  Will conduct manned and unmanned flight testing as well as Root Cause Analysis (RCCA).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.614 million is attributable to rate changes.
                                                    
                                                
                                                 
                                                     Test Wing Maintenance Conversion
                                                     Funding supports maintenance of aircraft at NAVAIR Test Wing used to support Program Office objectives.
                                                     
                                                         
                                                             2.500
                                                             0
                                                             Perform aircraft maintenance on Test Wing aircraft.
                                                        
                                                    
                                                     
                                                         
                                                             2.550
                                                             0
                                                             Perform aircraft maintenance on Test Wing aircraft.
                                                        
                                                         
                                                             2.501
                                                             0
                                                        
                                                         
                                                             2.501
                                                             0
                                                             Perform aircraft maintenance on Test Wing aircraft.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funds are increased to reflect annual escalation.
                                                    
                                                
                                                 
                                                     F/A-18 Obsolescence Redesign
                                                     Develop and test modifications to address obsolescence issues.
                                                     
                                                         
                                                             0.100
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to F/A-18 weapon system and ancillary equipment obsolescence issues.
                                                        
                                                    
                                                     
                                                         
                                                             0.100
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to F/A-18 weapon system and ancillary equipment obsolescence issues.
                                                        
                                                         
                                                             0.104
                                                             0
                                                        
                                                         
                                                             0.104
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to F/A-18 weapon system and ancillary equipment obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding was increased to reflect annual escalation.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0525
                                                     F-18 SERIES
                                                     
                                                         1007.030
                                                         1159.675
                                                         1227.089
                                                         1227.089
                                                         1293.248
                                                         1502.252
                                                         1936.725
                                                         1898.026
                                                         7770.655
                                                         27479.309
                                                    
                                                
                                                 
                                                     RDTEN/3063
                                                     EA-18G DEVELOPMENT
                                                     
                                                         137.029
                                                         147.419
                                                         143.585
                                                         143.585
                                                         118.535
                                                         67.546
                                                         69.981
                                                         72.985
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0145
                                                     FA-18E/F
                                                     
                                                         1826.192
                                                         1922.275
                                                         1802.911
                                                         1802.911
                                                         1780.868
                                                         1186.989
                                                         1216.228
                                                         1246.678
                                                         0.000
                                                         55994.869
                                                    
                                                
                                                 
                                                     APN/0145C
                                                     FA-18E/F
                                                     
                                                         52.971
                                                         53.977
                                                         55.128
                                                         55.128
                                                         28.079
                                                         28.640
                                                         29.213
                                                         29.797
                                                         0.000
                                                         277.805
                                                    
                                                
                                            
                                             The F/A-18 Improvement program consists of extensive spiral development efforts mapped out in the capability-based approach F/A-18 E/F "Flight Plan."  These efforts are critical to the baseline of the Super Hornet next generation mission system capability and maintaining tactical relevance in support of Navy Aviation Plan 2030.  The major programs within the F/A-18 Improvement project are based on multiple Weapon System Capabilities including: Net Centric Operations/Battle Space Management, Sensor Integration, Air to Ground and Maritime Attack, and Air to Air Attack.  The major efforts included in this project are: Dual Mode Weapons integration; Multi-System Integration; Common Tactical Picture (CTP); continued advanced development and F/A-18E/F Flight Plan engineering and analysis; continued enhanced software capabilities development; and engineering support to perform technical evaluations, modeling and simulations, and investigative flight testing.  
- Multi-System Integration/Common Tactical Picture.  Multi-System Integration and Common Tactical Picture capability is being developoed under the NAWCWD System Configuration Set (SCS) Cost plus fixed fee contract.
                                             Execute the system engineering process for software delivery and support the design, development, integration, and sensor fusion of the contributing systems for MSI capabilities.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 increased funds are for USMC Capability Upgrades, Physiological Episodes, and Enhanced Engines.
                                                     
                                                         
                                                             Multi System Integration - Develop Sensor Integration
                                                             C
                                                             IDIQ
                                                             Various
                                                             Various
                                                             
                                                                 9.965
                                                                 
                                                                     15.157
                                                                     2018-02
                                                                
                                                                 
                                                                     17.387
                                                                     2019-02
                                                                
                                                                 
                                                                     18.000
                                                                
                                                                 
                                                                     18.000
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Multi-System Integration Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 13.500
                                                                 
                                                                     14.953
                                                                     2017-12
                                                                
                                                                 
                                                                     17.895
                                                                     2018-12
                                                                
                                                                 
                                                                     15.410
                                                                
                                                                 
                                                                     15.410
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 61.758
                                                            
                                                        
                                                         
                                                             Multi-System Integration Development Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 5.000
                                                                 
                                                                     7.159
                                                                     2017-12
                                                                
                                                                 
                                                                     10.508
                                                                     2018-12
                                                                
                                                                 
                                                                     5.999
                                                                
                                                                 
                                                                     5.999
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 28.666
                                                            
                                                        
                                                         
                                                             Physiological Episode Mitigation- Development
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     24.500
                                                                     2019-01
                                                                
                                                                 
                                                                     24.680
                                                                
                                                                 
                                                                     24.680
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 49.180
                                                            
                                                        
                                                         
                                                             USMC Upgrades - Electronic Warfare
                                                             TBD
                                                             Raytheon
                                                             El Segundo, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.500
                                                                 1.500
                                                            
                                                        
                                                         
                                                             USMC Upgrades - Mission Computer
                                                             TBD
                                                             General Dynamics
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             USMC Upgrades - Wpns Integration
                                                             TBD
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.500
                                                                 1.500
                                                            
                                                        
                                                         
                                                             USMC Upgrades
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.987
                                                                
                                                                 
                                                                     8.987
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 8.987
                                                            
                                                        
                                                         
                                                             USMC Upgrades - AUTOCAS
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     18.700
                                                                
                                                                 
                                                                     18.700
                                                                     2019-10
                                                                
                                                                 48.200
                                                                 66.900
                                                            
                                                        
                                                         
                                                             Flight Plan / PALC(WAAS)
                                                             C
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 7.314
                                                                 
                                                                     1.745
                                                                     2018-08
                                                                
                                                                 
                                                                     2.451
                                                                     2018-12
                                                                
                                                                 
                                                                     1.890
                                                                
                                                                 
                                                                     1.890
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 13.400
                                                                 13.400
                                                            
                                                        
                                                         
                                                             Flight Plan/SCS Development
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 11.647
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.020
                                                                     2018-12
                                                                
                                                                 
                                                                     1.040
                                                                
                                                                 
                                                                     1.040
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.707
                                                            
                                                        
                                                         
                                                             Flight Plan/SCS Development (Magic Carpet)
                                                             C
                                                             CPIF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 16.697
                                                                 
                                                                     4.500
                                                                     2017-12
                                                                
                                                                 
                                                                     4.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.499
                                                                
                                                                 
                                                                     1.499
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 26.696
                                                                 26.696
                                                            
                                                        
                                                         
                                                             Flight Plan/SCS Development
                                                             Various
                                                             DMEA
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.600
                                                                     2017-12
                                                                
                                                                 
                                                                     2.193
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 7.793
                                                            
                                                        
                                                         
                                                             ATFLIR Modernization
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.740
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.940
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 774.426
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 774.426
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Multi-System Integration Development Support
                                                             WR
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 6.900
                                                                 
                                                                     1.679
                                                                     2018-03
                                                                
                                                                 
                                                                     1.713
                                                                     2019-03
                                                                
                                                                 
                                                                     1.703
                                                                
                                                                 
                                                                     1.703
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Physiological Episode Mitigation- Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.100
                                                                     2018-02
                                                                
                                                                 
                                                                     2.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 6.000
                                                                 13.100
                                                            
                                                        
                                                         
                                                             Flight Plan/System Configuration Set Development & Integration
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 5.777
                                                                 
                                                                     0.350
                                                                     2017-11
                                                                
                                                                 
                                                                     0.307
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.434
                                                            
                                                        
                                                         
                                                             ATFLIR Modernization - Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Obsolescence Redesign
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.900
                                                                 
                                                                     0.100
                                                                     2018-06
                                                                
                                                                 
                                                                     0.100
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3106.545
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3106.545
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Multi-System Integration
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 1.461
                                                                 
                                                                     5.100
                                                                     2017-12
                                                                
                                                                 
                                                                     10.102
                                                                     2018-12
                                                                
                                                                 
                                                                     5.354
                                                                
                                                                 
                                                                     5.354
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Physiological Episode Mitigation- Test & Evaluation
                                                             WR
                                                             NMRC
                                                             Silver Spring, MD
                                                             
                                                                 0.200
                                                                 
                                                                     1.000
                                                                     2018-01
                                                                
                                                                 
                                                                     1.000
                                                                     2018-12
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-12
                                                                
                                                                 1.000
                                                                 4.200
                                                            
                                                        
                                                         
                                                             ATFLIR Modernization - Developmental Test
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 194.414
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 194.414
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Mgmt Support - MISC
                                                             Various
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 16.964
                                                                 
                                                                     0.659
                                                                     2017-12
                                                                
                                                                 
                                                                     0.672
                                                                     2018-12
                                                                
                                                                 
                                                                     0.685
                                                                
                                                                 
                                                                     0.685
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Seaport CSS - Program Management Support
                                                             C
                                                             CPFF
                                                             Wyle Lab
                                                             Pax River, MD
                                                             
                                                                 27.392
                                                                 
                                                                     2.453
                                                                     2017-12
                                                                
                                                                 
                                                                     2.655
                                                                     2018-12
                                                                
                                                                 
                                                                     2.608
                                                                
                                                                 
                                                                     2.608
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 35.108
                                                                 35.108
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 5.673
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.255
                                                                     2018-12
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Wing Maintenance Conversion
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 34.983
                                                                 
                                                                     1.250
                                                                     2017-12
                                                                
                                                                 
                                                                     1.275
                                                                     2018-12
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Wing Maintenance Conversion
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 35.909
                                                                 
                                                                     1.250
                                                                     2017-12
                                                                
                                                                 
                                                                     1.275
                                                                     2018-12
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan / System Configuration Set Development & Integration
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 6.809
                                                                 
                                                                     0.431
                                                                     2017-12
                                                                
                                                                 
                                                                     0.440
                                                                     2018-12
                                                                
                                                                 
                                                                     0.448
                                                                
                                                                 
                                                                     0.448
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Flight Plan / System Configuration Set Development & Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 6.808
                                                                 
                                                                     0.430
                                                                     2017-12
                                                                
                                                                 
                                                                     0.440
                                                                     2018-12
                                                                
                                                                 
                                                                     0.448
                                                                
                                                                 
                                                                     0.448
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt costs no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 64.986
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 64.986
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                                                     Multi-System Integration / Common Tactical Picture
                                                     
                                                         
                                                             Systems Development - Software Development: H16 Blk III System Functional Review (SFR)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development - Software Development: H18 System Requirements Review (SRR)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development - Software Development: H18 System Functional Review (SFR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development - Software Development: H16 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development - Software Development: H18 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development - Software Development: H20 Software Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: 27C Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H14 Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H14 Developmental Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H14 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H16 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H16 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H16 Blk III Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H18 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H18 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H20 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: H20 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: 29C Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: 27C Fleet Release
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: 29C Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: 29C+ Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: 31C Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H14 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Build 1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Build 2
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Build 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Build 3.1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Blk III Build 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Blk III Build 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H16 Blk III Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: H18 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Flight Plan Engineering
                                                     
                                                         
                                                             System Development: Hardware and Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Studies and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Developmental, Integration and Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Fleet Release: 29C Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Fleet Release: H14 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Fleet Release: H16 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Software Fleet Release: H18 Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Physiological Epidsode Mitigation
                                                     
                                                         
                                                             System Development: Hardware and Software Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Support: Physiological Epidsode Mitigation Support
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Developmental, Integration and Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test Wing Maintenance
                                                     
                                                         
                                                             Support: Test Wing Maintenance Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Obsolescence Redesign
                                                     
                                                         
                                                             System Development: F/A-18 Weapon System & Ancillary Equipment: Obsolescence Redesign Development & Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     USMC Capability Upgrade
                                                     
                                                         
                                                             AUTO GCAS Design and Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AUTO GCAS DT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AUTO GCAS IT
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2065
                                         F/A-18 Radar Upgrade
                                         
                                             737.378
                                             7.838
                                             7.002
                                             8.706
                                             8.706
                                             8.674
                                             8.842
                                             9.004
                                             9.185
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             F/A-18 Radio Detection and Ranging (RADAR) Upgrade:  The F/A-18 RADAR Upgrade, Active Electronically Scanned Array (AESA) development program, which began in FY 1999, is the last of three pre-planned upgrades to the F/A-18 Type/Model/Series RADAR.  The AESA system corrects operational test deficiencies noted in the AN/APG-73.  It provides multi-target tracking, Synthetic Aperture RADAR (SAR) imagery, SAR Target Location Error (TLE), and improved spotlight map resolution.  In addition, it provides greater lethality than previous F/A-18 RADARs by allowing full tactical support of existing and planned air-to-air (A/A) and air-to-ground (A/G) weapons and it significantly increases A/A and A/G detection and tracking ranges.  The AESA system provides greater survivability through self-protection and standoff jamming capabilities, while its greater range allows for reduced detection by enemy RADAR. This budget continues spiral capability development of AESA with increased efforts to address Phase II Operational Requirements Document requirements such as Counter-Electronic Attack(CEA) against multiple Radio Frequency Emitters, AESA Multi-Jammer Electronic Protection, Precision TLE Improvement, Monopulse and 5th/6th Channel development and Air Combat Maneuvering/Short Range Search and Track development and includes upgrades to RADAR Instrumentation, test and evaluation assets and threat assets, and upgraded modeling and simulation of both clean and Electronic Attack threat environments.  This budget request supports development and testing of design modifications to address obsolescence issues with APG-65, APG-73 and APG-79 RADAR systems.  USMC upgrades to the platform are being developed to include capability expansion of AESA Radar for F/A-18 A-D.
                                             
                                                 
                                                     Distributed Targeting - CEA  Software Development, Developmental Testing, Operational Testing, & Integration
                                                     Funding being utilized to support hardware (HW) and software (SW) capabilities development, integration and associated testing.
                                                     
                                                         
                                                             6.939
                                                             0
                                                             Continue HW/SW development, integration and testing of instrumentation required to support AESA RADAR spiral capability upgrades. Funds engineering efforts associated with software development and integration of active and passive kill chain capabilities and sensors into the AESA Radar in support of CEA.
                                                        
                                                    
                                                     
                                                         
                                                             6.085
                                                             0
                                                             Continue HW/SW development, integration and testing of instrumentation required to support AESA RADAR spiral capability upgrades. Funds engineering efforts associated with software development and integration of active and passive kill chain capabilities and sensors into the AESA Radar in support of CEA. H14 Operational testing and H16 Integration testing starts in FY18 and continues into FY19.
                                                        
                                                         
                                                             7.549
                                                             0
                                                        
                                                         
                                                             7.549
                                                             0
                                                             Continued HW/SW development, integration and testing of instrumentation required to support AESA RADAR spiral capability upgrades. Funds engineering efforts for software development and integration of active and passive kill chain capabilities and sensors into the AESA Radar in support of CEA. Funding supports USMC capability upgrades for  integration and capability expansion of AESA Radar for F/A-18 A-D.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increase of $1.509 million for H16 CEA software development requirements that provide additional active and passive kill chain capabilities.
                                                    
                                                
                                                 
                                                     F/A-18 RADAR Obsolescence Redesign
                                                     Funding provided for development and design modifications to address obsolescence issues in the RADAR.
                                                     
                                                         
                                                             0.899
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to F/A-18 RADAR system obsolescence issues.
                                                        
                                                    
                                                     
                                                         
                                                             0.917
                                                             0
                                                             Develop and test design modifications to hardware components and software systems in response to F/A-18 RADAR system obsolescence issues.
                                                        
                                                         
                                                             1.157
                                                             0
                                                        
                                                         
                                                             1.157
                                                             0
                                                             Continued development and test design modifications to hardware components and software systems in response to F/A-18 RADAR system obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding was increased by $.240 million for RADAR obsolescence issues.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/05250
                                                     F-18 Series Mod (OSIP 002-07)
                                                     
                                                         74.052
                                                         150.117
                                                         160.304
                                                         160.304
                                                         72.544
                                                         62.209
                                                         142.941
                                                         145.801
                                                         3.799
                                                         1964.696
                                                    
                                                
                                                 
                                                     APN/0145
                                                     FA-18E/F
                                                     
                                                         1826.192
                                                         1922.275
                                                         1802.911
                                                         1802.911
                                                         1780.868
                                                         1186.989
                                                         1216.228
                                                         1246.678
                                                         0.000
                                                         55994.869
                                                    
                                                
                                                 
                                                     APN/0145C
                                                     FA-18E/F
                                                     
                                                         52.971
                                                         53.977
                                                         55.128
                                                         55.128
                                                         28.079
                                                         28.640
                                                         29.213
                                                         29.797
                                                         0.000
                                                         277.805
                                                    
                                                
                                            
                                             The Active Electronically Scanned Array program continues developmental efforts following a successful Full Rate Production milestone decision, after completing a two-phase Acquisition approach during the FY 1999 through FY 2007 timeframe. This strategy continues utilization of reform initiatives such as: early partnering with industry;  leveraging industry investment; optimizing use of Commercial Off-The Shelf software and Non-Developmental Item; using Cost as an Independent Variable; and Electronic Data Deliverables. Basic Ordering Agreement orders for Request for Proposal developments are in place for Boeing, the airframe prime manufacturer/integrator, and Raytheon, the Radio Detection and Ranging RADAR manufacturer, for focused risk reduction and sustainment of prior developmental activities.
                                             Execute the system engineering process for software delivery and support the design and development of Electronic Protection, air to air, and air to ground capabilities.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funding increased for additional CEA engineering support at NAWCAD, Patuxent River, Maryland.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 8.264
                                                                 
                                                                     1.915
                                                                     2017-11
                                                                
                                                                 
                                                                     1.374
                                                                     2018-11
                                                                
                                                                 
                                                                     2.446
                                                                
                                                                 
                                                                     2.446
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CEA  - Development/Integration Counter Electronic Attack  (CEA )
                                                             Various
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 82.624
                                                                 
                                                                     2.645
                                                                     2017-12
                                                                
                                                                 
                                                                     2.333
                                                                     2018-12
                                                                
                                                                 
                                                                     2.322
                                                                
                                                                 
                                                                     2.322
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - Capabilities
                                                             WR
                                                             NAWCWD
                                                             China lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2017-12
                                                                
                                                                 
                                                                     1.020
                                                                     2018-12
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.420
                                                            
                                                        
                                                         
                                                             Hardware-Obsolescence
                                                             MIPR
                                                             DMEA
                                                             Sacramento, CA
                                                             
                                                                 2.375
                                                                 
                                                                     0.899
                                                                     2018-05
                                                                
                                                                 
                                                                     0.917
                                                                     2019-05
                                                                
                                                                 
                                                                     1.157
                                                                
                                                                 
                                                                     1.157
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 468.195
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 468.195
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Chamber Support:  Funding is for (test) chamber support; supports testing of CEA and software capabilities on the RADAR.
                                                     
                                                         
                                                             Software Development (Instrumentation)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 44.423
                                                                 
                                                                     0.150
                                                                     2017-12
                                                                
                                                                 
                                                                     0.153
                                                                     2018-12
                                                                
                                                                 
                                                                     0.156
                                                                
                                                                 
                                                                     0.156
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Chamber Support
                                                             WR
                                                             NSMA
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.510
                                                                     2018-12
                                                                
                                                                 
                                                                     0.520
                                                                
                                                                 
                                                                     0.520
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.530
                                                            
                                                        
                                                         
                                                             Obsolescence Redesign
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.370
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.027
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.027
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational Test
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.300
                                                                 
                                                                     0.150
                                                                     2017-12
                                                                
                                                                 
                                                                     0.121
                                                                     2018-12
                                                                
                                                                 
                                                                     0.130
                                                                
                                                                 
                                                                     0.130
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E  cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 111.911
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 111.911
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support (Seaport CSS)
                                                             C
                                                             CPFF
                                                             Wyle
                                                             Pax River, MD
                                                             
                                                                 8.643
                                                                 
                                                                     0.414
                                                                     2017-12
                                                                
                                                                 
                                                                     0.422
                                                                     2018-12
                                                                
                                                                 
                                                                     0.423
                                                                
                                                                 
                                                                     0.423
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.902
                                                                 9.902
                                                            
                                                        
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.096
                                                                 
                                                                     0.018
                                                                     2017-12
                                                                
                                                                 
                                                                     0.018
                                                                     2018-12
                                                                
                                                                 
                                                                     0.018
                                                                
                                                                 
                                                                     0.018
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.150
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 3.314
                                                                 
                                                                     0.101
                                                                     2017-12
                                                                
                                                                 
                                                                     0.087
                                                                     2018-12
                                                                
                                                                 
                                                                     0.087
                                                                
                                                                 
                                                                     0.087
                                                                     2019-12
                                                                
                                                                 0.800
                                                                 4.389
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 1.836
                                                                 
                                                                     0.046
                                                                     2017-11
                                                                
                                                                 
                                                                     0.047
                                                                     2018-11
                                                                
                                                                 
                                                                     0.047
                                                                
                                                                 
                                                                     0.047
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.976
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204136N_2065_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     F/A-18 Radar Ugrade
                                                     
                                                         
                                                             Systems Development: Hardware/Software Development: Obsolescence Redesign Development & Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software Development: Instrumentation Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software Development: TLE Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware/Software Development: ACM Mode Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integrated Test & Evaluation: H14 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integrated Test & Evaluation: H16 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Integrated Test & Evaluation: H18 Integration Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: H12 Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: H14 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: H16 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Operational Test & Evaluation: H18 Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Radar Deliveries: Retrofit Radar Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Radar Deliveries: FRP Deliveries B - 16 (Lot 39)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Radar Deliveries: FRP Deliveries B - 17 (Lot 40)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Radar Deliveries: FRP Deliveries B - 18 (Lot 41)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Software Deliveries: H12 FLEET RELEASE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Software Deliveries: H14 FLEET RELEASE
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Software Deliveries: H16 FLEET RELEASE
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Software Deliveries: H18 FLEET RELEASE
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2069
                                         F/A-18 Infrared Search and Track (IRST)
                                         P510
                                         
                                             94.094
                                             0.078
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             94.172
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Proj: 2069 F/A-18 Infrared Search and Track (IRST) has been transferred to a stand alone Program Element 0604014N F/A-18 Infrared Search and Track (IRST) beginning in FY18.
                                             F/A-18 Infra-Red Search and Track (IRST): The F/A-18 E/F IRST system is a passive long-wave Infra-Red (IR) sensor which provides an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging (RADAR) denied environment. The IRST Block II Engineering Change Proposal (ECP) upgrades two Weapons Replaceable Assemblies (WRAs); the Infra-Red Receiver (IRR) and processor in order to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.
                                             
                                                 
                                                     Infra-Red Search and Track (IRST)
                                                     Technology development and engineering and manufacturing development of an IRST sensor for the F/A-18 E/F. Block I supported technology development and engineering and manufacturing development of an IRST sensor for the F/A-18E/F to provide an alternate fire control system in a high Electronic Attack / Radio Detection and Ranging (RADAR) denied environment. Block I systems currently in production will be utilized as test assets for continued integration, tactics development and aircrew familiarization; will be upgraded via retrofit to a Block II configuration prior to fleet delivery.  Block II IRST upgrades the Infra-Red Receiver (IRR) and processor to provide full Capabilities Development Document (CDD) capability and enhanced warfighting capability through an improved engagement timeline, improved situational awareness, longer range passive detection and tracking and a larger field of regard with specification performance.
                                                     
                                                         
                                                             0.078
                                                             0
                                                             Award IRST Block II ECP Development Phase 2 (hardware and software). Conduct IRST Block II ECP System level Preliminary Design Review and Critical Design Review.  Continue IRST Integration Testing (H14 and H16).  Complete instrumentation of Block I production units.  Continue development of support equipment and complete specific Block II technology, performance, reliability and producability trade studies. Begin King Air Integration Lab flight testing. Conduct H14 DT/OT assist.  Continue Block I/II prototype/EDM conversions and upgrades to full Block II configuration.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/05250
                                                     F-18 Series Mod (OSIP 04-14)
                                                     
                                                         134.034
                                                         60.195
                                                         85.835
                                                         0.000
                                                         85.835
                                                         185.110
                                                         229.598
                                                         199.719
                                                         208.859
                                                         321.601
                                                         1582.317
                                                    
                                                
                                            
                                             Infra-Red Search and Track (IRST). The IRST system is an evolutionary Navy acquisition program with Block I and Block II capabilities.  The IRST Block I system developed by the Navy provides a basic capability, supported integration of the sensor onto a fuel tank and into the aircraft and supported aeromechanical flight test required for clearance and carrier qualification of the system.  IRST Block I is in the Production and Deployment phase following a successful MS-C decision in December 2014 and will support continued integration with the F/A-18E/F Advanced Mission Computer software through flight testing with System Configuration Sets H14 and H16. 

IRST Block II is an ECP to upgrade two WRAs that will provide full CDD capability.  Early risk reduction activities were initiated in FY2016, the program executed a pre-development In Progress Review (IPR 1) in October 2017 and has a planned pre-production IPR (IPR 2) scheduled for 4th Quarter FY2018 leading to a planned low rate initial production (APN-5 funded) start in FY2019 to achieve an Initial Operating Capability (IOC) in 4th Quarter FY2021.
                                             IRST Program achieved MS B on 17 June 2011, achieved MS C on 02 December 2014.  IRST Block II Pre-Development IPR-1 was conducted 1st Quarter 2018; Pre-Production IPR-2 is scheduled for 4th Quarter FY2018.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     NAWCAD Lakehurst, New Jersey, is developing Support Equipment necessary to support the IRST pods.  Block II EMD effort ramps up significantly in FY 2019 to support alignment with H16 development and testing in order to achieve IOC in FY 2021.
                                                     
                                                         
                                                             Primary Development (Hardware/Software) Infra-Red Search and Track (IRST)
                                                             Various
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 36.266
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 36.266
                                                                 36.266
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             MIPR
                                                             USAF (MIT)
                                                             Hanscom AFB, MA
                                                             
                                                                 0.522
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.522
                                                            
                                                        
                                                         
                                                             Software (S/W) Development
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 5.283
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.283
                                                            
                                                        
                                                         
                                                             IRST Support Equipment Development
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 0.047
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.047
                                                            
                                                        
                                                         
                                                             Primary Development
                                                             Various
                                                             NSMA
                                                             Various
                                                             
                                                                 40.156
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 40.156
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.133
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.133
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.239
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.239
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.060
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.060
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAWCWD
                                                             Pt. Mugu, CA
                                                             
                                                                 0.022
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.022
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             FRC Southeast
                                                             Jacksonville, FL
                                                             
                                                                 0.917
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.917
                                                            
                                                        
                                                         
                                                             Development Support
                                                             C
                                                             CPFF
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.338
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.338
                                                                 0.338
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NAVSUP
                                                             Mechanicsburg, PA
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Obsolescence Redesign
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation (DT&E)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.183
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.183
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation (DT&E)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 5.337
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.337
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation (OT&E) - CSS
                                                             Various
                                                             OPTEVFOR
                                                             VX-9
                                                             
                                                                 0.106
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.106
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation (OT&E) - CSS
                                                             Various
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.020
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.020
                                                            
                                                        
                                                         
                                                             Program Management Support - MISC
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.175
                                                                 
                                                                     0.078
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.253
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204136N_2069_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Infra-Red Search and Track
                                                     
                                                         
                                                             System Development: Engineering and Manufacturing Development: King Air Integration Lab Block II Phase I
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Engineering and Manufacturing Development: IRST OFP SW B1
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Engineering and Manufacturing Development: IRST OFP SW B2
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Physical Configuration Audit (PCA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration Testing: SCS H14 Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Integration Testing: SCS H16 Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: SCS H14 Integrated Operational Test & Evaluation (IOT&E)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Operational Testing: SCS H14 OT Assist
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Block II Prototype Test Assets (RDTE)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Block II EDM Test Assets (RDTE)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2071
                                         F/A-18 Block III
                                         
                                             0.000
                                             57.462
                                             83.146
                                             87.998
                                             87.998
                                             30.001
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             258.607
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             F/A-18 Block III is a series of several of Engineering Change Proposals (ECPs) that bring planned upgrades to the F/A-18E/F.  The combined impact of these upgrades brings significant capability to the aircraft.  Block III is a follow-on to Block II upgrades.  The FY 2020 budget request funds Non-Recurring Engineering (NRE) for these ECPs which include Advanced Network Architecture, aircraft Signature Enhancements, Advanced Cockpit Displays, and Conformal Fuel Tanks.
                                             
                                                 
                                                     F/A-18 Block III
                                                     Block III Super Hornet upgrades provide additional capability to the aircraft and its contribution to the Airwing are significant.  The capability upgrades consist of several Engineering Change Proposals (ECPs) which will be incorporated in the near term with a combination of forward fit production line incorporation and via retrofit modifications to the aircraft already planned as part of the Service Life Modification (SLM) Plan.  The FY 2020 budget request funds Non-Recurring (NRE) for these ECPs.
                                                     
                                                         
                                                             57.462
                                                             0
                                                             F/A-18 Block III is a series of several of Engineering Change Proposals (ECPs) that bring several planned upgrades to the F/A-18E/F aircraft.  The combined impact of these upgrades brings significant capability to the aircraft.  The FY18 budget request funds the Non-Recurring (NRE) needed for these ECPs.  Additionally efforts for the Conformal Fuel Tanks are currently being executed.
                                                        
                                                    
                                                     
                                                         
                                                             83.146
                                                             0
                                                             F/A-18 Block III is a series of several of Engineering Change Proposals (ECPs) that bring several planned upgrades to the F/A-18E/F aircraft.  The combined impact of these upgrades brings significant capability to the aircraft.  The FY19 budget request funds the Non-Recurring (NRE) needed for these ECPs.  F/A Block III flight testing will have significant increase in flight testing in FY2019 for advance cockpit, and conformal fuel tank.
                                                        
                                                         
                                                             87.998
                                                             0
                                                        
                                                         
                                                             87.998
                                                             0
                                                             F/A-18 Block III is a series of several of Engineering Change Proposals (ECPs) that bring planned upgrades to the F/A-18E/F aircraft.  The combined impact of these upgrades brings significant capability to the aircraft.  The FY 2020 budget request funds the Non-Recurring (NRE) needed for these ECPs.  F/A Block III flight testing will have significant increase in flight testing in FY 2020 for Conformal Fuel Tank development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was increased by $4.856 million for Block III Conformal Fuel Tank (CFT) flight test support. The initial F/A-18 Block III concept includes low risk changes which can be incorporated in the near term with a combination of forward fit production line incorporation and via retrofit modifications to the aircraft already planned as part of the Service Life Modification (SLM) Plan. The FY19 budget request funded Non-Recurring (NRE) for these ECPs.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0525
                                                     F-18 Series
                                                     
                                                         1007.030
                                                         1159.675
                                                         1227.089
                                                         1227.089
                                                         1293.248
                                                         1502.252
                                                         1936.725
                                                         1898.026
                                                         7770.655
                                                         27479.309
                                                    
                                                
                                                 
                                                     APN/0145
                                                     FA-18E/F
                                                     
                                                         1826.192
                                                         1922.275
                                                         1802.911
                                                         1802.911
                                                         1780.868
                                                         1186.989
                                                         1216.228
                                                         1246.678
                                                         0.000
                                                         55994.869
                                                    
                                                
                                            
                                             A series of Block III Engineering Change Proposals (ECPs) will be incorporated into production aircraft starting in FY 2019.  The ECPs will provide capability upgrades to Block II aircraft to give them Block III capabilities.  Block II Fleet aircraft (Lots 26 and up) will receive capability upgrades when inducted for Service Life Modification (SLM) events.
                                             The FY 2020 budget request funds the Non-Recurring Engineering (NRE) for the Block III Engineering Change Proposals (ECPs) that will provide upgraded capabilities to the F/A-18 E/F aircraft.  Block III capability upgrades is planned to be incorporated into the aircraft on the production line starting with the FY19 procurement.  Block II aircraft will receive the Block III ECPs when the aircraft are inducted for Service Life Modification (SLM) events.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase in funding in FY19 is due to flight testing of Conformal Fuel Tanks (CFTs) and Advanced Cockpit Systems for Block III F/A-18E/F aircraft.
                                                     
                                                         
                                                             Block III primary development
                                                             Various
                                                             Boeing
                                                             St Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     49.077
                                                                     2017-12
                                                                
                                                                 
                                                                     70.819
                                                                     2018-12
                                                                
                                                                 
                                                                     74.322
                                                                
                                                                 
                                                                     74.322
                                                                     2019-12
                                                                
                                                                 26.313
                                                                 220.531
                                                                 220.535
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2019 and FY 2020 increase funds Block III CFT flight test support.
                                                     
                                                         
                                                             Development Support (AD)
                                                             WR
                                                             NAWCAD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.750
                                                                     2017-12
                                                                
                                                                 
                                                                     10.088
                                                                     2018-12
                                                                
                                                                 
                                                                     11.393
                                                                
                                                                 
                                                                     11.393
                                                                     2019-12
                                                                
                                                                 2.980
                                                                 25.211
                                                            
                                                        
                                                         
                                                             Development Support (WD)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.736
                                                                     2017-12
                                                                
                                                                 
                                                                     2.096
                                                                     2018-12
                                                                
                                                                 
                                                                     2.138
                                                                
                                                                 
                                                                     2.138
                                                                     2019-12
                                                                
                                                                 0.565
                                                                 7.535
                                                            
                                                        
                                                         
                                                             BLK III Price Fighters
                                                             WR
                                                             NAVSUP
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.079
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.079
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Wind Tunnel Testing.
                                                     
                                                         
                                                             Test & Evaluation (NASA)
                                                             MIPR
                                                             NASA
                                                             Moffett Field, CA
                                                             
                                                                 0.000
                                                                 
                                                                     4.317
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.317
                                                            
                                                        
                                                         
                                                             Test & Evaluation (NASA)
                                                             MIPR
                                                             NASA
                                                             Langley, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.363
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.363
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Seaport CSS
                                                             C
                                                             CPFF
                                                             Ausley
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.140
                                                                     2018-01
                                                                
                                                                 
                                                                     0.143
                                                                     2018-12
                                                                
                                                                 
                                                                     0.145
                                                                
                                                                 
                                                                     0.145
                                                                     2019-12
                                                                
                                                                 0.148
                                                                 0.576
                                                                 0.576
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                                                     F/A-18 Block III
                                                     
                                                         
                                                             Acquisition Milestone: Contract Milestones: UCA
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestone: Contract Milestones: DEFIN
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Block III CFT Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: System Requirements Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Preliminary Design Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Critical Design Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Reviews: Physical Configuration Audit
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Wind Tunnel Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Prototype CFT Flight Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Static Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: EMD Flight Test
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: 1st EDM unit
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production: Deliveries: Fatigue EDM unit
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             11.800
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             11.800
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             1) Noise Reduction: Research, Development, Test and Evaluation (RDT&E) funding to support the redesign of Chevron seals to reduce engine exhaust plume noise. Numerous solutions have been evaluated. Chevron seals were determined to be the favorable solution for the F/A-18 and EA-18G.  Previous testing of F414 chevrons demonstrated satisfactory noise reduction up to 80% power, but did not satisfy noise reduction requirements at full power. A possible cause of this problem has been identified.  There are re-design options available to sustain noise reduction up to full power. Additional development and test will be required to finalize the Chevron design to achieve the desired noise reduction at all power levels. The subject funding will support the initial development efforts.

2) Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft(JAGM-F) - Research, Development, Test and Evaluation (RDT&E) funding to support the initial integration efforts for the next generation of air-to-ground missile onto the F/A18E/F aircraft.  The JAGM-F missile test and evaluation efforts are being conducted to ensure missile compatibility with the Navy environment and to confirm the performance of the missile meets mission requirements.   The JAGM-F will build on the SDB II Unique Armament Interface integration efforts that are currently underway on the F/A-18E/F.
                                             
                                                 
                                                     Noise Reduction
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         2.000
                                                         Funding provides for initial platform integration efforts on DoN platforms, including fit checks, ground launch eject testing, F/A-18 wind tunnel testing, F/A-18 strength/loads/Noise Vibe/Flutter analysis, and software
integration lab tests of the JAGM-F electrical interface.
                                                    
                                                
                                                 
                                                     Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         9.800
                                                         Funding provides design and development efforts to redesign Chevron seals.
                                                    
                                                
                                            
                                             1) Noise Reduction: Noise Reduction development and test is require to study the Chevron design to achieve the desired noise reduction at all power levels.

2) Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft(JAGM-F). JAGM-F is being developed for the rotary wing AGM variant, and includes development necessary to be compatible with DoN and USAF fixed wing aircraft. The DoN and USAF integration and test activities will inform the DoN's acquisition approach for JAGM as a potential successor for the DoN's aging MAVERICK program.
                                             1) Noise Reduction: Redesign of Chevron seals to reduce engine exhaust plume noise

2) Navy Joint Air-to-Ground Missile for Fixed Wing Aircraft(JAGM-F). Pursue initial platform integration efforts on DoN platforms, including fit checks, ground launch eject testing, F/A-18 wind tunnel testing, F/A-18 strength/loads/Noise Vibe/Flutter analysis, software integration lab tests of the JAGM-F electrical interface, and IMV flights.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Noise Reduction
                                                             C
                                                             CPFF
                                                             GE Aviation
                                                             Lynn, Massachusetts
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Wind tunnel testing of JAGM-F on BRU-61 on F/A-18E/Fxt
                                                             WR
                                                             NAWC / Boeing
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.630
                                                                     2019-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.630
                                                                 6.630
                                                            
                                                        
                                                         
                                                             Fit test on BRU-61 on F/A-18E/F
                                                             WR
                                                             NAWC
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.010
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.010
                                                                 0.010
                                                            
                                                        
                                                         
                                                             Ground Ejections from BRU-61 on F/A-18E/F
                                                             WR
                                                             NAWC / Boeing
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.160
                                                                 0.160
                                                            
                                                        
                                                         
                                                             Strength, Loads, N&V & Flutter analysis
                                                             PO
                                                             Boeing
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                                 1.500
                                                            
                                                        
                                                         
                                                             E3 chamber testing
                                                             WR
                                                             NAWC
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                                 1.500
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204136N_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Navy Joint Air to Ground Milissle: Wind tunnel testing of JAGM-F on BRU-61 on F/A-18E/FDetail
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navy Joint Air to Ground Milissle: Fit test on BRU-61 on F/A-18E/F
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navy Joint Air to Ground Milissle: Ground Ejections from BRU-61 on F/A-18E/F
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navy Joint Air to Ground Milissle: Boeing St Louis Strength, Loads, N&V & Flutter analysis
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navy Joint Air to Ground Milissle: E3 chamber testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Noise Reduction: Previous Design Iteration Failure Root Cause
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Noise Reduction: Develop Redsign Concepts to address previous test failures (Tollgate 1-3)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Noise Reduction: Component Testing, Material/Full Scale Design Down Select (Tollgate 3-6)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204163N
                                 Fleet Tactical Development
                                 212
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     239.523
                                     8.465
                                     1.344
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     249.332
                                
                                 Funding for the following projects has been realigned out of PE 0204163N into PE 0604280N and PE 0303138N as part of Program Element Consolidation starting in FY20:  Project 0725 Communication Automation
                                 The Communication Automation Program is a continuing program that provides for automation and communications upgrades for fleet tactical users.  It includes Battle Force Tactical Network (BFTN), Joint Aerial Layer Network-Maritime (JALN-M), and Automated Digital Network System (ADNS).

The Battle Force Tactical Network (BFTN) on each surface, subsurface, air, or fixed US Navy platform utilizes previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios to create a secure gateway that inter-connects all users into a common Radio Frequency (RF) Tactical Network. This network directly supports the Resilient Command and Control (RC2) posture of US-Only and North Atlantic Treaty Organization (NATO) Allied/Coalition users' tactical data information exchanges on each platform between and/or across separately dispersed RF Networks even if Satellite Communications (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

Joint Aerial Layer Network-Maritime (JALN-M), a system of systems (SoS) capability, is the Navy implementation of the JALN-M architecture which provides assured communications in any environment, especially RC2. With disruption or loss of space tier communications, JALN-M establishes and/or restores connectivity with the High Capacity Backbone (HCB) tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier in accordance with the JALN-M Initial Capabilities Document (ICD) and the JALN-M Analysis of Alternatives (AoA) Final Report. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. The objective is to provide an alternative communication path in a denied environment, to support key information exchange requirement via ADNS. Flight test demonstration completed in FY18.

Automated Digital Network System (ADNS) is the method by which Tactical Navy units transfer Internet Protocol (IP) data to Navy and Department of Defense communities on the Global Information Grid (GIG). ADNS is the gateway to tactical Wide Area Network (WAN) afloat for Internet Protocol network operations, supporting information dissemination and external connectivity. ADNS enables services and applications to interconnect to the Defense Information Systems Network (DISN) ashore via multiple Radio Frequency (RF) resources, to include emerging Assured Command and Control (C2) capabilities and pier connectivity.

Automated Digital Network System (ADNS) will perform technical analyses and engineering efforts associated with
implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues.
                                 
                                     
                                         33.525
                                         25.014
                                         23.870
                                         23.870
                                    
                                     
                                         8.465
                                         1.344
                                         0.000
                                         0.000
                                    
                                     
                                         -25.060
                                         -23.670
                                         -23.870
                                         -23.870
                                    
                                     
                                         
                                             -23.670
                                        
                                         
                                             -0.060
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.436
                                                     -1.436
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -22.434
                                                     -22.434
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -25.000
                                                
                                            
                                        
                                    
                                     Beginning in FY20, project 0725 was realigned from Program Element (PE) 0204163N to PE 0604280N (BFTN) and 0303138N (ADNS) due to budget line item consolidation.

FY18: High frequency over-the-horizon robust enterprise (HForce) received a $25.0 million congressional reduction for concurrent efforts.

FY19: HForce received a $23.67 million congressional reduction and was terminated.
                                
                                 
                                     
                                         0725
                                         Communication Automation
                                         
                                             239.523
                                             8.465
                                             1.344
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             249.332
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0204163N Project 0725, into PE 0604280N (BFTN) and PE 0303138N (ADNS) as part of RDTEN PE Consolidation starting in FY20.
                                             The Battle Force Tactical Network (BFTN) on each surface, subsurface, air, or fixed US Navy platform uses previously installed/existing Line of Sight (LOS)/Extended Line of Sight (ELOS) radios (a.k.a. Radio Frequency (RF)) to create a secure gateway that inter-connects all users into a common RF Tactical Network (a.k.a. wireless). BFTN enables war-fighters to digitally communicate National Atlantic Treaty Organization (NATO) Allied/Coalition and US-Only information necessary to execute and plan in a real-time operational environment without relying on ashore application server interaction. This RF Network separately supports US-Only Carrier and Expeditionary Strike Group Commanders and maintains the digital communication ability to execute and plan with other U.S. ships, submarines or aircraft, as well as with NATO Allied/Coalition networks, even if Satellite Communication (SATCOM) channels to shore are lost. This system is formally specified by both Fleet Commanders as a threshold capability for global maritime command control and communications in a Distributed Maritime Environment to execute current warfighting plans.

Joint Aerial Layer Network-Maritime (JALN-M), a system of systems (SoS) capability, is the Navy implementation of the JALN-M architecture which provides assured communications in any environment, especially Resilient Command and Control (RC2). With disruption or loss of space tier communications, JALN-M establishes and/or restores connectivity with the High Capacity Backbone (HCB) tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier in accordance with the JALN-M Initial Capabilities Document (ICD) and the JALN-M Analysis of Alternatives (AoA) Final Report. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. The objective is to provide an alternative communication path in a denied environment, to support key information exchange requirement via Automated Digital Network Systems (ADNS). Flight test demonstration completed in FY18.

Automated Digital Network System (ADNS) provides routing, switching, baseband, configuration and monitoring capabilities for interconnecting naval, coalition and joint enclaves worldwide. ADNS utilizes off the shelf equipment and network protocols as specified by the Joint Technical Architecture. ADNS INC III combines all Navy Tactical Voice, Secure Communications Interoperability Protocol (SCIP) Inter-Working Function, video, and data requirements into a converged IP data stream. ADNS INC III supports higher bandwidth satellites, providing up to 25 megabytes per second (Mbps) of throughput on Unit Level ships and up to 50 Mbps on Force Level ships. INC III architecture also incorporates an IPv4/IPv6 dual stack and Cipher-Text (CT) security architecture to align to the Global Information Grid (GIG) in order to mesh Navy Tactical surface, subsurface, airborne platforms, and Aegis Ashore sites into single IP environments with gateway functions to coalition and joint networks, in addition to greater security utilizing the High Assurance Internet Protocol Encryptor (HAIPE) devices. ADNS will serve as the Navy tactical interface for IP Networking for not only the JALN-M system but also the key Assured Command and Control (C2) capabilities. ADNS will investigate emerging technologies to integrate with additional Department of Defense C4I Programs to improve inter-strike group networking and extend the network to the tactical edge.
                                             
                                                 
                                                     Battle Force Tactical Network (BFTN)
                                                     Overall program efforts include investigation of emerging technologies through study, development and associated testing for feasibility of program insertion. BFTN is the Navy's program of record for high-frequency internet protocol (HFIP) and Ultra High Frequency (UHF) Line of Sight (LOS) subnet relay (SNR) communications. BFTN is the only Allied/Coalition option, providing command and control in a non-satellite communications (SATCOM) or SATCOM-denied environment and serves as a primary backup for SIPRNET (Secret Internet Protocol Router Network) in the absence of SATCOM.
                                                     
                                                         
                                                             0.499
                                                             0
                                                             Completed and finalized the Initial Operational Test & Evaluation (IOT&E) event, which resulted reports and documentation in support of a full rate production decision. Adjudicated developmental issues identified during IOT&E. Continued to develop engineering solutions for end of life issues, obsolescence, and increased system ease of use for operators.
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Continue to correct deficiencies identified during Initial Operational Test & Evaluation (IOT&E), conduct Follow-On Test & Evaluation (FOT&E), and obtain Full Rate Production (FRP) decision. Continue to develop engineering solutions for end of life issues, obsolescence, and increase system ease of use for operators.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 0725 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 0725.
                                                    
                                                
                                                 
                                                     Joint Aerial Layer Network -Maritime (JALN-M)
                                                     Current threats being pursued by US adversaries include the ability to deny US Forces satellite communications.  In the absence of satellite communications, JALN-M is a system that can provide high capacity anti-jam communications to naval forces by utilizing aerial relays. The FY18 demonstration will complete the proof-of-concept.
                                                     
                                                         
                                                             7.038
                                                             0
                                                             FY18 efforts included final planning and execution activities to conduct the JALN-M demonstration test flights.  Completed installation of Mobile Ground Entry Point (MGEP) Deployable Joint Command and Control (DJC2) at Naval Support Activity (NSA) Northwest Annex (NWA). Submitted Interim Authority to Test (IATT) request and obtained Navy Authorizing Official (NAO) approval to continue lab based testing.  Executed demonstration flight tests in two phases.  Phase 1 included localized testing of Pod capabilities against emulated platforms at Naval Undersea Warfare Center (NUWC).  Phase 2 included extended Pod testing at NUWC with connection to live shore networks. Submitted post demonstration analysis report to Office of the Secretary of Defense (OSD) following the completion of flight tests.  Post demonstration analysis report will be completed in Q2 FY 2019.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No funding in FY20.
                                                    
                                                
                                                 
                                                     Automated Digital Network System (ADNS)
                                                     
                                                         
                                                             0.928
                                                             0
                                                             Continued testing and interfacing with ENMS, IPv6 transition, and integration of SHF. Continued the IDD and integration with network applications, developed LOS link, DISN integration and development of CT piers. Investigated and recommended platform network devices, network design support that included procurement, integration and testing of the WAN. Continued network-based Cyber Security technology and virtualization of ADNS.
                                                        
                                                    
                                                     
                                                         
                                                             0.844
                                                             0
                                                             Continue testing and interfacing with ENMS, IPv6 transition, and integration of SHF. Continue the IDD and integration with network applications, develop LOS link, DISN integration and development of CT piers. Investigate and recommend platform network devices, network design support to include procurement, integration and testing of the WAN. Continue network-based Cyber Security technology and virtualization of ADNS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0303138N Project 0725 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0303138N Project 0725.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3057
                                                     Battle Force Tactical Network (BFTN)
                                                     
                                                         16.280
                                                         39.081
                                                         35.156
                                                         35.156
                                                         40.460
                                                         42.458
                                                         31.586
                                                         32.168
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/3050
                                                     Automated Digital Network System (ADNS)
                                                     
                                                         99.545
                                                         105.087
                                                         137.861
                                                         137.861
                                                         122.421
                                                         94.494
                                                         96.577
                                                         92.889
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604280N/0725
                                                     Battle Force Tactical Network (BFTN)
                                                     
                                                         0.000
                                                         0.000
                                                         3.114
                                                         3.114
                                                         0.505
                                                         0.562
                                                         0.620
                                                         0.652
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Battle Force Tactical Network (BFTN) - Completion of Full Rate Production (FRP) decision enabling the program to move forward with fielding additional systems. 

Joint Aerial Layer Network-Maritime (JALN-M) will address capability gaps as directed by the JALN-M Analysis of Alternatives (AoA) by integrating a suite of technical capabilities into a single payload. Technical and acquisition support will be provided to conduct High Capacity Backbone (HCB) and Airborne Extended Data Rate (XDR) demonstrations and to develop two prototype JALN-M payloads.

Automated Digital Network System (ADNS): Evolutionary acquisition approach with overlapping development and implementation phases for defined INC I, II, and III baselines. INC I, II, and III will use competitively awarded contracts to implement changes consistent with acquisition initiatives. ADNS leverages Commercial-Off-The-Shelf (COTS) and Government Off-the-Shelf (GOTS) products while capitalizing on acquisition reform initiatives to achieve material savings in the logistics, installation, integration and training areas. Where feasible, differing types of advantageous contract vehicles will be used to provide flexibility, decrease contract administrative costs, and encourage acquisition streamlining through the use of COTS/GOTS products.
                                             BFTN - Complete Follow-on Test and Evaluation (FOT&E) event to demonstrate a 3 node high frequency network connection. This event will evaluate the capability of BFTN against its intended threats in threat-representative environments. Performance will be evaluated against defined and derived performance criteria. 

ADNS - Included in the ADNS program goals are the improvements to bandwidth throughput, connectivity to multiple Radio Frequency (RF) paths, greater security, and system capability delivered within a smaller form factor. The ADNS program will, at a minimum, provide bandwidth throughput enhancements resulting in an increase from 2 megabytes per
second (Mbps) to 25/50 Mbps. ADNS will also provide the ability to transport data across multiple paths simultaneously vice the current limitations of single or secondary paths. ADNS will provide greater security posture by encrypting each enclave, increasing performance of the routing and transport architecture while reducing physical footprint and cost, and securing the core via Cipher-Text.
                                        
                                         
                                             FY20 cost data is provided under PE 0604280N Project 0725 and PE 0303138N Project 0725.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 62.126
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 62.126
                                                            
                                                        
                                                         
                                                             Systems Engineering-ADNS
                                                             WR
                                                             SSC
                                                             PAC/LANT
                                                             
                                                                 25.280
                                                                 
                                                                     0.557
                                                                     2017-12
                                                                
                                                                 
                                                                     0.510
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 26.347
                                                            
                                                        
                                                         
                                                             Systems Engineering-ADNS
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 3.647
                                                                 
                                                                     0.184
                                                                     2017-12
                                                                
                                                                 
                                                                     0.166
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.997
                                                            
                                                        
                                                         
                                                             System Engineering-ADNS
                                                             C
                                                             CPFF
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.255
                                                                 
                                                                     0.046
                                                                     2018-03
                                                                
                                                                 
                                                                     0.041
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.342
                                                            
                                                        
                                                         
                                                             Integration and Test-ADNS
                                                             C
                                                             CPFF
                                                             SSC
                                                             PAC
                                                             
                                                                 0.132
                                                                 
                                                                     0.046
                                                                     2018-03
                                                                
                                                                 
                                                                     0.041
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.219
                                                            
                                                        
                                                         
                                                             Primary Hardware/Software - HForce
                                                             C
                                                             FFP
                                                             MIT/Lincoln Lab
                                                             Lexington MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Primary Hardware/Software - HForce TRANSEC
                                                             C
                                                             FFP
                                                             MIT/Lincoln Lab
                                                             Lexington MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Engineering JALN-M
                                                             MIPR
                                                             GTRI
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     1.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             Certification Authorization - HForce
                                                             WR
                                                             NSA
                                                             Ft. Meade, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Primary Hardware/Software - JALN-M
                                                             C
                                                             FFP
                                                             MIT/Lincoln Lab
                                                             Lexington MA
                                                             
                                                                 75.333
                                                                 
                                                                     1.796
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 77.129
                                                            
                                                        
                                                         
                                                             System Engineering JALN-M
                                                             C
                                                             CPFF
                                                             STF
                                                             San Diego,CA
                                                             
                                                                 4.394
                                                                 
                                                                     0.800
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.194
                                                            
                                                        
                                                         
                                                             System Enginering JALN-M
                                                             WR
                                                             SSC
                                                             PAC
                                                             
                                                                 3.838
                                                                 
                                                                     1.792
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.630
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.701
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.701
                                                            
                                                        
                                                         
                                                             System Engineering BFTN
                                                             WR
                                                             SSC
                                                             LANT
                                                             
                                                                 0.892
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.142
                                                            
                                                        
                                                         
                                                             System Engineering BFTN
                                                             C
                                                             CPFF
                                                             STF
                                                             San Diego, CA
                                                             
                                                                 0.948
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.948
                                                            
                                                        
                                                         
                                                             Travel - JALN-M
                                                             WR
                                                             PMW 170
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.050
                                                            
                                                        
                                                         
                                                             Studies and Analysis BFTN
                                                             WR
                                                             SSC
                                                             PAC
                                                             
                                                                 0.604
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.604
                                                            
                                                        
                                                         
                                                             Development Support - HForce
                                                             WR
                                                             SSC
                                                             San Diego,CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             System Engineering BFTN
                                                             WR
                                                             SSC
                                                             PAC
                                                             
                                                                 1.312
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.562
                                                            
                                                        
                                                         
                                                             Logistics Support BFTN
                                                             C
                                                             CPFF
                                                             CSA
                                                             San Diego, CA
                                                             
                                                                 0.799
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.799
                                                            
                                                        
                                                         
                                                             Development Support - JALN-M
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego
                                                             
                                                                 4.787
                                                                 
                                                                     0.850
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.637
                                                            
                                                        
                                                         
                                                             Development Support - JALN-M
                                                             WR
                                                             SSC
                                                             PAC
                                                             
                                                                 4.004
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.004
                                                            
                                                        
                                                         
                                                             Financial Management Support - JALN-M
                                                             C
                                                             CPFF
                                                             Artemis
                                                             San Diego, CA
                                                             
                                                                 1.133
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.133
                                                            
                                                        
                                                         
                                                             Certification Authority-ADNS
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego,CA
                                                             
                                                                 0.232
                                                                 
                                                                     0.095
                                                                     2018-01
                                                                
                                                                 
                                                                     0.086
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.413
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 22.977
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.977
                                                            
                                                        
                                                         
                                                             Integration and Test BFTN
                                                             C
                                                             FFP
                                                             COMOPTEVOR
                                                             Norfolk, VA
                                                             
                                                                 2.219
                                                                 
                                                                     0.050
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.269
                                                            
                                                        
                                                         
                                                             Test and Evaluation Support BFTN
                                                             WR
                                                             SSC
                                                             PAC
                                                             
                                                                 9.101
                                                                 
                                                                     0.449
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.550
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support - HForce
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Program Management Support  - JALN-M
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                         
                                                             Program Management Support - BFTN
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 2.822
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.822
                                                            
                                                        
                                                         
                                                             Program Management Support JALN-M
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 0.987
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.987
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                                                     BFTN
                                                     
                                                         
                                                             Grooming for Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             IOT&E Test Report
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Low Rate Initial Production (LRIP) Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Follow-On Developmental Test (DT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Grooming for Follow-On Test & Evaluation (FOT&E)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FOT&E
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FOT&E Test Report
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FRP-DR
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     JALN-M
                                                     
                                                         
                                                             Pod Flight Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Pod Test Report
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     ADNS
                                                     
                                                         
                                                             System Development: ADNS: Increment III_Interface Design Development and Integration with Network Applications and Defense Information Systems Network (DISN)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: ADNS: Increment III_Interface Design Development and Integration with SATCOM and Radio Frequency (RF) paths
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: ADNS: Increment III_Fielding and Sustainment INC III Surface
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: ADNS: Increment III_Fielding and Sustainment INC III Submarines
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: ADNS: Increment III Product Support Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
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                                     60.416
                                     20.587
                                     9.708
                                     36.389
                                     36.389
                                     33.116
                                     19.896
                                     15.166
                                     15.470
                                     Continuing
                                     Continuing
                                
                                 The Surface Support RDT&E funding will be used for the research, design, development, integration testing, and documentation of a new Inertial Navigation System (INS) AN/WSN-12 for all Navy platforms.  The INS provides mission critical ship's position and attitude data to shipboard sensors (such as radars), combat systems, gun, and missile systems. The INS uses data from the Global Positioning System (GPS) to periodically update (i.e., reset) its position and internal clock. The INS is the ship's primary position source in the absence of GPS. The INS AN/WSN-12 consists of an Inertial Sensor Module (ISM) and a Navigation Processing Module (NPM) that will provide a significant improvement with respect to attitude and velocity data over previous INS through the use of Power Spectral Density (PSD) capability.  PSD provides a tighter tolerance for error across a wider frequency range.  The ISM is being designed, developed, and procured through a competitive contract awarded to Northrop Grumman in November 2015. The NPM is a Government design.  The government will serve as integration agent prior to the next AN/WSN-12 competitive award scheduled for January 2022.  RDT&E funding will support continued system design to create a baseline for Pre-Production Units (PPU), Low Rate Initial Production (LRIP), and Full Rate Production (FRP).  The system will go through Critical Design Review (CDR), Test Readiness Review (TRR), and Production Readiness Reviews (PRR).  The system will go through extensive testing including Independent Validation and Verification (IV&V), Developmental Testing (DT) and Operational Testing (OT).  Planned FY 2020 efforts include conduct of Physical Configuration Audit (PCA) and completion of logistics documentation. 

Cybersecurity funding will be used for the research, development, documentation and integration testing for cybersecurity hardening and enclave development for navigation systems. Efforts will include the development of boundary defense capabilities, platform specific architectures, Navy-Electronic Chart Display and Information System (Navy-ECDIS) secure solution for existing unclassified configurations and CYBERSAFE implementation and conduct of cybersecurity risk and vulnerability assessments including development of system models, threat models, and mission models for representative groupings of Navigation systems and cybersecurity capabilities.  Risk assessments along with requirements development will lead to incremental capability development leveraging the Increment 1 Engineering Development Model (EDM) delivery with updated architectures and system level modifications. Follow on capabilities will be developed and added to meet existing threats and requirements.  Planned FY 2020 efforts include Cross Domain Solution (CDS) and cyber capability Increment 2 development. 

Time and Frequency Distribution System-Replacement (TFDS-R) funding will be used for the research, development, documentation, and integration testing for the Submarine TFDS-R system.  TFDS is a Commercial Off the Shelf (COTS) timing system utilizing the precision source signals of GPS to discipline two redundant Rubidium clocks to Universal Coordinated Time (UTC).  TFDS provides common time to submarine equipment that utilizes clocking pulses or sinusoidal waveforms for proper operation and maintains accurate time in the event of loss of GPS input (holdover).  TFDS Uses multiple input power sources for redundancy and provides a built in battery backup. TFDS generates and distributes Precision Time and Timing Interval (PTTI) reference signals to support C4I capabilities needed for Joint, Naval and Allied missions.  This funding will be used to conduct a system level Analysis of Alternatives (AoA) and develop a Technical Requirements Document (TRD).  These documents will support detailed analysis of the program implementation strategy to replace obsolete TFDS systems in the fleet including appropriate documentation and contracting strategies.  Planned FY 2020 efforts include development of an Engineering Development Model (EDM).

Military GPS User Equipment (MGUE) will provide assured Positioning, Navigation and Timing (PNT) in a GPS degraded environment.  Funding will be used for development of interface and performance requirements, shipboard system architecture definition, and MGUE integration into SSNs, Tomahawk, and Advanced Anti-Radiation Guided Missile (AARGM).  Planned FY 2020 efforts include early integration with combat/weapons control and other critical systems.

Submarine Speed Sensors will provide investigation, development, testing, and integration of new Own-Ship Speed sensors to address new capabilities, reduce detection, and improve reliability.  Planned FY 2020 efforts include Environmental Qualification Testing of Doppler sensor.

As part of the Future Navy Capability initiative, Assured Positioning, Navigation, and Timing (APNT) funding will be used for Alternate GPS-independent sources of Positioning, Velocity, Attitude, and Timing (PVAT) data required to provide fire control solutions, ensure safety of navigation, and support aircraft and combat operations in a GPS degraded/denied environment.  This effort provides a secure navigation method using the Cooperative Engagement Capability (CEC) network and corresponding time and navigation resources being developed via ONR Future Naval Capabilities (FNC) activity.  CEC is a critical component of Naval Integrated Fire Control  (NIFC) efforts and Integrated Air and Missile Defense (IAMD).  Fleet Priority: CEC Non-GPS Aided Positioning for Surface and Submarine (NoGAPSS) addresses 15 Integrated Priorities Capability List (IPCL) Gaps (IAMD 1,4,5,6,7,8,9,10; SUW 1,3,4,6; EW 3; ASW 1,2).

As part of the Future Navy Capability initiative, Automated Celestial Navigation System (ACNS) funding will be used for the research, development, Engineering Development Model (EDM), documentation and integration testing of the celestial navigation solution for the No Gaps navigation implementation on the fleet.  Efforts will leverage ONR celestial navigation research into a reproducible ruggedized system fully integrated into the navigation suite.  FY 2020 efforts include release of development contract.

As part of the Future Navy Capability initiative, Navigation Suite funding will be used to conduct analyses and studies on impact of the PVAT Navy Integrating Capability Construct (NICC) to validate, verify and test latency requirements to combat systems consumers. Efforts will include analysis and planning for the alignment and evolution of Afloat Navigation Systems for surface and submarine platforms and development of Capability Phasing Planning (CPP) processes to drive engineering analysis.  The program will implement systems engineering processes to investigate major navigation system error sources, define new functions, research new technologies, algorithms, and techniques to improve system performance, conduct analyses of alternatives, create preliminary and final design concepts, develop new hardware components and associated software, and conduct land based and shipboard testing.  Funding will also be used to research and integrate electronic charts into mission planning tools and other combat system elements to provide improved fidelity and commonality among elements and  improve navigation awareness in compliance with Navy NAVWAR policies including integration of a Secondary Control Display Unit (SCDU) for the bridge on Surface Platforms. Additional research and integration testing will be conducted for a horizontal plotter display for Navy ECDIS to replace existing chart tables and other navigation oriented tables shipboard.
                                 
                                     
                                         24.829
                                         11.661
                                         23.589
                                         23.589
                                    
                                     
                                         20.587
                                         9.708
                                         36.389
                                         36.389
                                    
                                     
                                         -4.242
                                         -1.953
                                         12.800
                                         12.800
                                    
                                     
                                         
                                             -1.953
                                        
                                         
                                             -1.000
                                             0.000
                                        
                                         
                                             -0.496
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     12.800
                                                     12.800
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -2.747
                                                
                                            
                                        
                                    
                                     The FY 2020 increase supports the Future Navy Capability initiative for Assured Positioning, Navigation, and Timing (APNT), Automated Celestial Navigation System (ACNS), and associated Navigation Suite.
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                                             Continuing
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                                                 0
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                                             The Surface Support RDT&E funding will be used for the research, design, development, integration testing, and documentation of a new Inertial Navigation System (INS) AN/WSN-12 for all Navy platforms.  The INS provides mission critical ship's position and attitude data to shipboard sensors (such as radars), combat systems, gun, and missile systems. The INS uses data from the Global Positioning System (GPS) to periodically update (i.e., reset) its position and internal clock. The INS is the ship's primary position source in the absence of GPS. The INS AN/WSN-12 consists of an Inertial Sensor Module (ISM) and a Navigation Processing Module (NPM) that will provide a significant improvement with respect to attitude and velocity data over previous INS through the use of Power Spectral Density (PSD) capability.  PSD provides a tighter tolerance for error across a wider frequency range.  The ISM is being designed, developed, and procured through a competitive contract awarded to Northrop Grumman in November 2015. The NPM is a Government design.  The government will serve as integration agent prior to the next AN/WSN-12 competitive award scheduled for January 2022.  RDT&E funding will support continued system design to create a baseline for Pre-Production Units (PPU), Low Rate Initial Production (LRIP), and Full Rate Production (FRP).  The system will go through Critical Design Review (CDR), Test Readiness Review (TRR), and Production Readiness Reviews (PRR).  The system will go through extensive testing including Independent Validation and Verification (IV&V), Developmental Testing (DT) and Operational Testing (OT).  Planned FY 2020 efforts include conduct of Physical Configuration Audit (PCA) and completion of logistics documentation. 

Cybersecurity funding will be used for the research, development, documentation and integration testing for cybersecurity hardening and enclave development for navigation systems. Efforts will include the development of boundary defense capabilities, platform specific architectures, Navy-Electronic Chart Display and Information System (Navy-ECDIS) secure solution for existing unclassified configurations and CYBERSAFE implementation and conduct of cybersecurity risk and vulnerability assessments including development of system models, threat models, and mission models for representative groupings of Navigation systems and cybersecurity capabilities.  Risk assessments along with requirements development will lead to incremental capability development leveraging the Increment 1 Engineering Development Model (EDM) delivery with updated architectures and system level modifications. Follow on capabilities will be developed and added to meet existing threats and requirements.  Planned FY 2020 efforts include Cross Domain Solution (CDS) and cyber capability Increment 2 development. 

Time and Frequency Distribution System-Replacement (TFDS-R) funding will be used for the research, development, documentation, and integration testing for the Submarine TFDS-R system.  TFDS is a Commercial Off the Shelf (COTS) timing system utilizing the precision source signals of GPS to discipline two redundant Rubidium clocks to Universal Coordinated Time (UTC).  TFDS provides common time to submarine equipment that utilizes clocking pulses or sinusoidal waveforms for proper operation and maintains accurate time in the event of loss of GPS input (holdover).  TFDS Uses multiple input power sources for redundancy and provides a built in battery backup. TFDS generates and distributes Precision Time and Timing Interval (PTTI) reference signals to support C4I capabilities needed for Joint, Naval and Allied missions.  This funding will be used to conduct a system level Analysis of Alternatives (AoA) and develop a Technical Requirements Document (TRD).  These documents will support detailed analysis of the program implementation strategy to replace obsolete TFDS systems in the fleet including appropriate documentation and contracting strategies.  Planned FY 2020 efforts include development of an Engineering Development Model (EDM).

Military GPS User Equipment (MGUE) will provide assured Positioning, Navigation and Timing (PNT) in a GPS degraded environment.  Funding will be used for development of interface and performance requirements, shipboard system architecture definition, and MGUE integration into SSNs, Tomahawk, and Advanced Anti-Radiation Guided Missile (AARGM).  Planned FY 2020 efforts include early integration with combat/weapons control and other critical systems.

Submarine Speed Sensors will provide investigation, development, testing, and integration of new Own-Ship Speed sensors to address new capabilities, reduce detection, and improve reliability.  Planned FY 2020 efforts include Environmental Qualification Testing of Doppler sensor.

As part of the Future Navy Capability initiative, Assured Positioning, Navigation, and Timing (APNT) funding will be used for Alternate GPS-independent sources of Positioning, Velocity, Attitude, and Timing (PVAT) data required to provide fire control solutions, ensure safety of navigation, and support aircraft and combat operations in a GPS degraded/denied environment.  This effort provides a secure navigation method using the Cooperative Engagement Capability (CEC) network and corresponding time and navigation resources being developed via ONR Future Naval Capabilities (FNC) activity.  CEC is a critical component of Naval Integrated Fire Control  (NIFC) efforts and Integrated Air and Missile Defense (IAMD).  Fleet Priority: CEC Non-GPS Aided Positioning for Surface and Submarine (NoGAPSS) addresses 15 Integrated Priorities Capability List (IPCL) Gaps (IAMD 1,4,5,6,7,8,9,10; SUW 1,3,4,6; EW 3; ASW 1,2).

As part of the Future Navy Capability initiative, Automated Celestial Navigation System (ACNS) funding will be used for the research, development, Engineering Development Model (EDM), documentation and integration testing of the celestial navigation solution for the No Gaps navigation implementation on the fleet.  Efforts will leverage ONR celestial navigation research into a reproducible ruggedized system fully integrated into the navigation suite.  FY 2020 efforts include release of development contract.

As part of the Future Navy Capability initiative, Navigation Suite funding will be used to conduct analyses and studies on impact of the PVAT Navy Integrating Capability Construct (NICC) to validate, verify and test latency requirements to combat systems consumers. Efforts will include analysis and planning for the alignment and evolution of Afloat Navigation Systems for surface and submarine platforms and development of Capability Phasing Planning (CPP) processes to drive engineering analysis.  The program will implement systems engineering processes to investigate major navigation system error sources, define new functions, research new technologies, algorithms, and techniques to improve system performance, conduct analyses of alternatives, create preliminary and final design concepts, develop new hardware components and associated software, and conduct land based and shipboard testing.  Funding will also be used to research and integrate electronic charts into mission planning tools and other combat system elements to provide improved fidelity and commonality among elements and  improve navigation awareness in compliance with Navy NAVWAR policies including integration of a Secondary Control Display Unit (SCDU) for the bridge on Surface Platforms. Additional research and integration testing will be conducted for a horizontal plotter display for Navy ECDIS to replace existing chart tables and other navigation oriented tables shipboard.
                                             
                                                 
                                                     AN/WSN-12 Inertial Navigation System - Replacement (INS-R)
                                                     
                                                         
                                                             10.824
                                                             0
                                                             Conducted ISM/NPM integration testing for EDM software and hardware
Conducted ISM CDR
Began ISM PPU build
Conducted system level AN/WSN-12 CDR
Began development of the Integrated Logistics (ILS) documents - Life Cycle Sustainment Plan (LCSP)
Began PPU EQT test planning
Began system level EDM land based testing
                                                        
                                                    
                                                     
                                                         
                                                             7.648
                                                             0
                                                             Begin NPM PPU EQT testing
Begin ISM PPU EQT testing
Complete ISM PPU builds
Complete NPM PPU builds
Begin PPU integration and interface testing
Begin system level PPU land based performance testing
                                                        
                                                         
                                                             7.800
                                                             0
                                                        
                                                         
                                                             7.800
                                                             0
                                                             Complete EQT testing
Complete integration and interface testing
Procure LRIP units
Begin OT with land based test sites for combat system integration
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase within inflation (2%).
                                                    
                                                
                                                 
                                                     Cybersecurity
                                                     
                                                         
                                                             2.057
                                                             0
                                                             Developed top level requirements for boundary defense capabilities
Finalized navigation enclave construct
Developed controlled interface solution for ECDIS
Developed initial Increment 1 design of the enclave boundary defense prototype
DDG navigation enclave architecture
Developed requirements for Cross Domain Solution (CDS)
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Complete BDC Requirements development
Continue BDC Increment 1 capability development
Continue development of Cross Domain Solution (CDS)
                                                        
                                                         
                                                             5.016
                                                             0
                                                        
                                                         
                                                             5.016
                                                             0
                                                             Complete BDC Increment 1 capability
Continue CDS development
Develop CVN architecture
Begin Integrated Positioning Navigation, and Timing (iPNT) development
Conduct surface integration
Begin development of Increment 2 capabilities of boundary defense
Field cyber pilot
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 20 increase supports the Future Navy Capability Initiative which includes the development and redesign of Navigation Cyber Enclave architectures; development of cross domain solutions with interfacing systems; begin Integrated Positioning Navigation, and Timing (iPNT) development; and development of statutory Military GPS User Equipment integration.
                                                    
                                                
                                                 
                                                     Time Frequency Distribution System (TFDS) Replacement
                                                     
                                                         
                                                             2.000
                                                             0
                                                             Finalized the AoA
Finalized the initial TRD
Developed an acquisition strategy based on AoA results
Drafted a System Acquisition Management Plan (SAMP)
Completed a draft Request for Information (RFI)
Began project documentation planning/development
                                                        
                                                    
                                                     
                                                         
                                                             0.200
                                                             0
                                                             Refine/update RFI
                                                        
                                                         
                                                             1.900
                                                             0
                                                        
                                                         
                                                             1.900
                                                             0
                                                             Release RFI
Develop Engineering Development Model (EDM)
Conduct land based system level testing
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 20 is commensurate with increased effort planned to advance analysis, development, test and validation of capabilities to replace the increasingly unsupportable Submarine Time Frequency Distribution System (TFDS).
                                                    
                                                
                                                 
                                                     Military GPS User Equipment (MGUE)
                                                     
                                                         
                                                             3.906
                                                             0
                                                             Upgraded the submarine integration lab and Enhanced Control Display Unit (ECDU)
Conducted early at-sea test event with stand alone EDM M-Code receiver
                                                        
                                                    
                                                     
                                                         
                                                             0.680
                                                             0
                                                             Support integration testing with antenna upgrade
Begin integration plan for MGUE into the ECDU
                                                        
                                                         
                                                             6.790
                                                             0
                                                        
                                                         
                                                             6.790
                                                             0
                                                             Begin MGUE card integration into ECDU
Complete platform level integration studies for munitions and GPS end users
Begin TI-22 EDM integration testing with combat system users
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase to support surface integration and testing beginning in FY 2020.
                                                    
                                                
                                                 
                                                     Submarine Speed Sensors (SSS)
                                                     
                                                         
                                                             0.800
                                                             0
                                                             Completed prototype development
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.200
                                                             0
                                                        
                                                         
                                                             1.200
                                                             0
                                                             Complete flow tank testing and prepare for at-sea testing
Conduct Environmental Qualification Testing of Doppler prototype
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase in FY 20 is commensurate with increased effort planned to advance analysis, development, test and validation of the Submarine Speed Sensor (SSS), to include Environmental Qualification Testing (EQT) and simulated operating environment testing of the SSS prototype.
                                                    
                                                
                                                 
                                                     Assured Positioning, Navigation, and Timing (APNT)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             3.600
                                                             0
                                                        
                                                         
                                                             3.600
                                                             0
                                                             Conduct ACNS/GPNTS/WSN Focused Demos
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         New initiative in FY 2020
                                                    
                                                
                                                 
                                                     Automated Celestial Navigation System (ACNS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             3.200
                                                             0
                                                        
                                                         
                                                             3.200
                                                             0
                                                             Finalize System Requirements Document
Finalize external interface description/controls
Receive ONR Technical Data
Award ACNS Development Contract
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         New initiative in FY 2020
                                                    
                                                
                                                 
                                                     Navigation Suite
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             4.700
                                                             0
                                                        
                                                         
                                                             4.700
                                                             0
                                                             Conduct studies and analyses on platform integration improvements
Conduct integration of chart services for use by Combat Systems, mission planning tools and other shipboard systems
Develop and plan for integrated navigation Land Based Test Site (LBTS)
Develop future integrated PVAT suite architecture
Develop navigational awareness improvements including integration of a Secondary Control Display Unit (SCDU)
Develop horizontal plotter display capability for ECDIS
Improve navigation situational awareness including collision avoidance technology measures and surface track commonality
Research capability to correlate AIS and radars for a common surface contact picture
Collaborate with external organizations like DARPA and DIUX to research availability of automated collision avoidance systems
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         New initiative in FY 2020
                                                    
                                                
                                                 
                                                     Navigation Support
                                                     
                                                         
                                                             1.000
                                                             0
                                                             Provide engineering, logistics, and programmatic support for, AN/WSN-12, Cybersecurity, TFDS, MGUE, SSS, ACNS, APNT, and Navigation Suite.
                                                        
                                                    
                                                     
                                                         
                                                             0.680
                                                             0
                                                             Provide engineering, logistics, and programmatic support for, AN/WSN-12, Cybersecurity, TFDS, MGUE, SSS, ACNS, APNT, and Navigation Suite.
                                                        
                                                         
                                                             2.183
                                                             0
                                                        
                                                         
                                                             2.183
                                                             0
                                                             Provide engineering, logistics, and programmatic support for, AN/WSN-12, Cybersecurity, TFDS, MGUE, SSS, ACNS, APNT, and Navigation Suite.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The Navigation Support amount is directly based on the total amount of the other RDTE efforts.  For FY 2019, the support efforts identified are being conducted, but at a minimal level.  For FY 2020, increased support will be expected in the identified areas due to the new Future Navy Capability efforts and full funding of the other RDTE efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/0670
                                                     Other Navigation
                                                     
                                                         62.427
                                                         60.830
                                                         77.404
                                                         77.404
                                                         73.153
                                                         74.297
                                                         75.709
                                                         66.846
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             AN/WSN-12 Inertial Sensor Module (ISM) CPIF/CPFF/FFP contract competitively awarded in FY 2016.  Contract includes options for conducting R&D milestones, manufacture of Engineering Development Models (EDM) and Pre-Production Units (PPU), and manufacture of Low Rate Initial Production (LRIP) and Full Rate Production (FRP).  Planned FY 2020 efforts include start of competitive acquisition of AN/WSN-12 with delivery of Technical Data Package.
                                             FY 2018
Conduct AN/WSN-12 Critical Design Review (CDR)
Develop Cybersecurity Prototype Increment 1 design and ECDIS controlled interface completed design
Execute TFDS Program of Record activities
Complete GPS MGUE Trade Studies
Develop new Doppler prototype

FY 2019
Complete ISM PPU builds and deliver
Complete NPM PPU builds and deliver
Start AN/WSN-12 system level PPU land based performance testing
Start AN/WSN-12 ILS planning
Complete cyber prototype Increment 1
Receive M-Code receiver and begin early integration with HAE2 Level Card

FY 2020
Complete AN/WSN-12 DT
Complete AN/WSN-12 PCA/FCA
Procure AN/WSN-12 LRIP units
Start AN/WSN-12 combat system integration planning 
Complete cyber requirements studies
Complete cyber chart services studies
Complete cyber plan for land based test site
Complete CVN cyber architecture
Complete SCDU prototype
Complete integration testing for horizontal plotter
Complete requirements analysis and study for surface correlation capability
Complete requirements development and integration plan for collision avoidance capability
Develop TFDS EDM 
Award ACNS Development Contract
Conduct ACNS/GPNTS/WSN Focused Demos
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             SPAWAR Atlantic
                                                             Little Creek, VA
                                                             
                                                                 6.050
                                                                 
                                                                     1.980
                                                                     2018-01
                                                                
                                                                 
                                                                     1.762
                                                                     2019-01
                                                                
                                                                 
                                                                     8.840
                                                                
                                                                 
                                                                     8.840
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             SPAWAR Pacific
                                                             San Diego, CA
                                                             
                                                                 0.660
                                                                 
                                                                     0.615
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             WR Systems
                                                             Norfolk, VA
                                                             
                                                                 9.476
                                                                 
                                                                     5.151
                                                                     2018-01
                                                                
                                                                 
                                                                     1.350
                                                                     2019-01
                                                                
                                                                 
                                                                     3.650
                                                                
                                                                 
                                                                     3.650
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             Penn State/ARL
                                                             Warminster, PA
                                                             
                                                                 3.475
                                                                 
                                                                     0.693
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.643
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NSWC Dam Neck
                                                             Dam Neck, VA
                                                             
                                                                 0.340
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NSWC PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.122
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NUWC Newport
                                                             Newport, RI
                                                             
                                                                 0.180
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             Old Dominion University
                                                             Suffolk, VA
                                                             
                                                                 0.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Charlottesville, VA
                                                             
                                                                 27.542
                                                                 
                                                                     7.444
                                                                     2017-12
                                                                
                                                                 
                                                                     4.736
                                                                     2019-01
                                                                
                                                                 
                                                                     2.800
                                                                
                                                                 
                                                                     2.800
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             SPAWAR Atlantic
                                                             Charleston, SC
                                                             
                                                                 1.530
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NSWC Philadelphia
                                                             Philadelphia, PA
                                                             
                                                                 0.550
                                                                 
                                                                     0.187
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             Electric Boat
                                                             Groton, CA
                                                             
                                                                 0.953
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             John Hopkins, APL
                                                             Laurel, MD
                                                             
                                                                 1.638
                                                                 
                                                                     3.342
                                                                     2018-08
                                                                
                                                                 
                                                                     1.180
                                                                     2019-01
                                                                
                                                                 
                                                                     10.216
                                                                
                                                                 
                                                                     10.216
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             C
                                                             CPFF
                                                             Draper
                                                             Cambridge, MA
                                                             
                                                                 1.475
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.060
                                                                 
                                                                     0.061
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.121
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             Submarine Special Projects
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             MIPR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.021
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.021
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             WR
                                                             SPAWAR 5.0
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.093
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.093
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             TBD
                                                             ACNS Contract
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.700
                                                                
                                                                 
                                                                     2.700
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 2.700
                                                            
                                                        
                                                         
                                                             Systems Engineering/Design
                                                             TBD
                                                             Carnegie Mellon
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             Various
                                                             Not Specified
                                                             
                                                                 5.272
                                                                 
                                                                     1.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.680
                                                                     2019-01
                                                                
                                                                 
                                                                     2.183
                                                                
                                                                 
                                                                     2.183
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204228N_3311_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3311
                                                     
                                                         
                                                             ISM CDR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 CDR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ISM PPU Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 PRR
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 LRIP
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 OTRR
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 LRIP Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 FRP
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             WSN-12 FRP Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity Secure Navigation Architecture Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity Cross Doman Solution Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity BDC Requirements Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity BDC Increment 1
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity BDC Increment 2
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Cybersecurity BDC Increment 3
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TFDS AoA
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TFDS Develop TRD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TFDS Pre-Acquisition Activity
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TFDS Development Contract
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MGUE Trade Studies
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MGUE Integration Plan
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MGUE HAE2 EDM Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MGUE M-Code Early Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MGUE TI-22 Integration and Test
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             ACNS System Development
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ACNS EDM Delivery
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ACNS DT&E
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ACNS IOT&E
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             APNT Fusion/Demos
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite SCDU Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite Requirements Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite Aegis Integration Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite SSDS Integration Testing
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite FFG CS Integration Testing
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite ECDIS Plotter Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite Surface Track Commonality
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite Collision Avoidance Capability Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Suite Design
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Integration Testing
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                     3214.265
                                     100.011
                                     252.395
                                     320.134
                                     320.134
                                     199.250
                                     123.075
                                     52.155
                                     53.196
                                     Continuing
                                     Continuing
                                
                                 The Block V is a modernized TACTOM missile which includes the Navigation / Communications (NAV/COMMs) upgrade.  NAV/COMMs is a title replacement for Anti-Access, Area Denial (A2AD).  Funds support development of the Tomahawk Weapons System (TWS) encompassing Tactical Tomahawk upgrades including baseline improvements into the Block V missile All-Up Round (AUR), Tactical Tomahawk Weapons Controls System (TTWCS), Theater Mission Planning Center (TMPC) upgrades and other missile system improvements to maintain pace with threats.  The TWS provides a long range cruise missile attack capability against fixed and mobile targets. Tomahawk is capable of being deployed from both submarines and surface ships and significantly increases the total capability of joint forces.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under Operational Systems Development because it includes development efforts to upgrade systems that have been fielded or have received approval for Full Rate Production (FRP) and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         133.617
                                         282.395
                                         223.615
                                         223.615
                                    
                                     
                                         100.011
                                         252.395
                                         320.134
                                         320.134
                                    
                                     
                                         -33.606
                                         -30.000
                                         96.519
                                         96.519
                                    
                                     
                                         
                                             -30.000
                                        
                                         
                                             -1.861
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     96.645
                                                     96.645
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.126
                                                     -0.126
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -31.745
                                                
                                            
                                        
                                    
                                     Technical: Not applicable 

Schedule: 

PU 0545: Tomahawk schedule changes are associated with enhanced detail required to independently display program cost, schedule, and performance within the R-4 exhibit.

Moved M-Code EMD Phase I to PU 4033

A2AD Award Lot-1 was moved from 2Q FY 2018 of PU 0545 to 1Q FY2019 of PU 4032


PU 4032: A2AD schedule changes are due to the dependence of recertification line prove-in missiles which are now delayed as a result of changes in the recertification and modernization schedule.  

A2AD Award Lot-1 was added and moved from 2Q FY 2018 of PU 0545 to 1Q FY2019 of PU 4032, causing Award Lots 2, 3, 4, 5 and 6 to shift accordingly. 

Moved A2AD Modification Blk IV Fleet Release from 3Q FY2021 to 4Q FY2020 

Moved A2AD OTRR from 4Q FY2020 to 3Q FY2020 in accordance with A2AD Acquisition Strategy Acquisition Plan.

Added A2AD Functional Ground Test 3Q FY2019 

Changed A2AD Operational Test (OT) from 4Q FY2020 to 3Q FY2020


PU 4033: M-Code schedule changes are associated with enhanced details required to independently display program cost, schedule, and performance within the R-4 exhibit. 

Moved MS B from 1Q FY2019 to 3Q FY2019

Moved MS C from 1Q FY2021 to 1Q FY2023

Moved M-Code Fleet Release from 4Q FY2023 to 1Q FY2025

Added M-Code PDR to 2Q FY2020

Moved M-Code CDR from 3Q FY2019 TO 4Q FY2020

Moved M-Code DT from 1Q FY2019 to 4Q FY2020 to 3Q FY2020 through 1Q FY2023

Moved M-Code OT from 1Q FY2021 to 2Q FY2023 to 2Q FY2023 to 3Q FY2025

Added M-Code EMD Award Phase I from 2Q FY2018 to 3Q FY2019 

Moved M-Code EMD Award Phase II from 2Q FY2019 to 1Q FY2021

Changed naming convention of LRIP to Lots. M-Code Lot-1 was shifted from 1Q FY2021 to 1Q FY2023. M-Code Lot-2 shifted from 1Q FY2022 to 1Q FY2024. Lot-3 was deleted. 


PU 4034: Maritime Strike schedule changes are due to the dependence of recertification line prove in missiles which are now delayed as a result of changes in the recertification and modernization schedule.  

Moved Maritime Strike IOC from 4Q FY2021 to 4Q FY2022

Moved Maritime Strike Simulation Capability from 1Q FY2020 to 3Q FY2020

Moved Maritime Strike Ready for Ground Launches from 3Q FY2020 to 2Q FY2021

Moved Maritime Strike Modeling and Simulation from 1Q FY2019 to 3Q FY2021 to 1Q FY2019 to 4Q FY2021

Moved Maritime TTWCS Dev from 1Q FY2019 to 2Q FY2021 to 1Q FY2019 to 3Q FY2021

Moved Maritime Strike Ready for QRA from 2Q FY2021 to 2Q FY2022 

Moved Maritime QRA from 2Q FY2021 to 2Q FY2022 through 3Q FY2022

Moved Maritime Strike Initial Fielding from 4Q FY 2021 to 4Q FY 2022

Added Maritime Production Contract Award LRIP 1 from 1Q FY2020 

Added Maritime Production Contract Award LRIP 2 from 1Q FY2021 

Added Maritime Production Contract Award LRIP 3 from 1Q FY2022 

Added Maritime Production Contract Award from 1Q FY2023 


PU 4035: JMEWS schedule changes are associated with enhanced details required to independently display program cost, schedule, and performance within the R-4 exhibit.

Moved MS B from 2Q FY2019 to 4Q FY2019

Moved MS C from 1Q FY2023 1Q FY2024

Moved JMEWS Fuze Risk Reduction from 1Q FY2019 to 3Q FY2019 to 3Q FY2018 to 4Q FY2019

Moved JMEWS PDR from 1Q FY2020 to 3Q FY2020

Moved JMEWS CDR from 4Q FY2020 to 2Q FY2021

Moved JMEWS DT from 4Q FY2020 to 1Q FY2023 to 2Q FY2021 to 4Q FY2023

Moved JMEWS OT from 2Q FY2023 to 4Q FY2023 to 1Q FY2024 to 4Q FY2024

Moved JMEWS Long-Lead Energetics Award from 1Q FY2022 to 1Q FY2024

Moved JMEWS Production Contract Award from 1Q FY2023 to 4Q FY2025


PU 4036: TTWCS TMPC PPPI schedule changes are associated with enhanced details required to independently display program cost, schedule, and performance within the R-4 exhibit.

Moved TMPC 7.0 IOC from 4Q FY2021 to 4Q FY2022

Moved TMPC 7.0 PAT & DT/OT from 1Q FY2020 to 4Q FY2021 to 1Q FY2021 to 4Q FY2022

Moved TMPC 8.0 Requirements Definition from 2Q FY2019 to 4Q FY2019 to 4Q 2019 to 4Q FY2020

Moved TMPC 8.0 PAT & DT/OT from 3Q FY2022 to 1Q FY2024 to 2Q FY2024 to 4Q FY2025
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                                             3214.265
                                             100.011
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
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                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Tomahawk Weapons System (TWS) provides a long range cruise missile attack capability against fixed and mobile/moving targets and can be launched from both surface ships submarines.  TWS employs state of the art technology to preserve the efficiency of this proven weapon system, and includes all missile development, mission planning, weapons control system development, and submarine integration development.  Tomahawk missiles consist of the following variants: (1) Block III, consisting of the RGM/UGM-109C Land Attack Conventional version and the RGM/UGM-109D Land Attack Submunition Dispenser variant; (2) Block IV, RGM/UGM-109E Tactical Tomahawk; (3) Block V, RGM/UGM-109E Modernized Tactical Tomahawk with a NAV/COMMs upgrade.  All Block IV missiles that go through recertification will be converted into Block V missiles, and FY 2020 procured new production missiles will be delivered in a Block V configuration. 

The essential upgrades of the Block V Tomahawk missile are more robust navigation and two-way satellite communication (SATCOM).  Block V provides a dual-band SATCOM data link to enable the missile to receive In-flight Mission Modification Messages, to transfer Health and Status messages and to broadcast Battle Damage Indication messages.  A Block V also includes development of continuing advances in GPS navigation (M-Code), Maritime Strike, and warhead design (JMEWS).

Tactical Tomahawk baseline improvements include the following:

(1)   NAV/COMMs, also known as Anti-Access/Area Denial (A2AD), upgrade the navigation software, replace the existing Satellite Data Link Terminal (SDLT) radio with a dual-band SATCOM Integrated Single Box Solution (ISBS) radio and accompanying antennas.  The NAV/COMMs upgrade allow for planned missions using Terrain Contour Matching (TERCOM)/Digital Scene Matching Area Correlation (DSMAC) updates without GPS and continues communication to pass Health and Status messages and allow missile redirection inflight.  NAV/COMM program includes upgrades to the All-Up Round (AUR) missile, Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC).

(2)   MARITIME STRIKE TOMAHAWK provides the capability to hit moving maritime targets through mid-course guidance via a third party or seeker mode, to a terminal seeker area of uncertainty. Maritime Strike Tomahawk program includes upgrades to the AUR missile, TTWCS, and TMPC.

(3)   M-CODE (ACAT IV) is the next generation, modernized Global Positioning System (GPS) signal-in-space broadcast for enhanced Position, Navigation, and Timing (PNT) capability. The mission of the Tomahawk Weapon System (TWS) M-Code Integrated Product Team (IPT) is to deliver the necessary modifications to the Tomahawk Block IV missile and associated upgrades to the Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC) to enable the TWS to utilize the M-Code capability.  Enhancements include improved GPS signal integrity.  M-Code program includes upgrades to the AUR missile, TTWCS, and TMPC.

(4)   JMEWS (ACAT III) is a new warhead for the Block V Tomahawk Cruise Missile.  JMEWS will greatly expand the land target set that the Tomahawk missile is capable of defeating, by combining the blast and fragmentation capabilities of the current warhead with a new penetration capability and improved mission planning.  JMEWS will also be compliant with Insensitive Munitions requirements which improve safety during transportation and storage on land and aboard ships and submarines.  JMEWS program includes upgrades to the AUR missile, TTWCS, and TMPC.

The Theater Mission Planning Center (TMPC) consists of Commercial and Government Off-The-Shelf (COTS/GOTS) software and COTS hardware. TMPC is the mission planning segment of the Tomahawk Weapon System (TWS) that provides subsystems for the precision targeting, route planning, mission distribution, and strike management of Tomahawk cruise missile missions from sites located ashore and afloat. TMPC optimizes all aspects of the Tomahawk missile mission to successfully engage a target.  

TMPC provides mission planning at the theater and operational levels and is designed for high rate mission planning production responsive to national strategic, operational, and tactical requirements. TMPC develops and distributes missions; provides command information services for all variants of the Tomahawk missile; provides strike planning, execution, coordination, control and reporting, and provides Maritime Component Commanders (MCC) the capability to plan or modify conventional TWS missions. TMPC is employed in major joint combat operations and Overseas Contingency Operations. TMPC has evolved into 4 scalable configurations deployed at 189 sites: Cruise Missile Support Activities (CMSAs) (3), Tomahawk Strike Mission Planning Cells (TSMPCs) (3), Carrier Strike Groups (CSGs) (19 - 10 CVN), and Firing Units (FRUs) (145 - 88 Surface / 57 Subsurface). Additionally, TMPC is installed in Labs (6) and Training Classrooms (13) that contain various combinations of the four configurations. TMPC software development activities support new capabilities for the Tomahawk Weapon System while also decreasing mission planning time, increasing the quality and accuracy of each mission and reducing complexity. TMPC was previously referred to as Tomahawk Command and Control System (TC2S).

The Tactical Tomahawk Weapons Control System (TTWCS) provides launch capability for surface and submarine platforms. Development of the TTWCS provides a common architecture to launch the TACTOM and all variants in inventory. Development of upgrades to the TTWCS is required to meet the Department of Defense Information Technology Standards Registry, to meet FORCEnet compliance and be Internet Protocol Version 6 ready in order to remain interoperable within the Joint Service Architecture and to retain weapons system viability and usability for our Sailors.
                                             
                                                 
                                                     Tactical Tomahawk All-Up-Round (AUR) and Tactical Tomahawk Weapons Control System (TTWCS)
                                                     Continue Anti-Access/Area Denial (A2AD) navigation and communication integration into Block IV weapons system.  Continue fleet experimentation and requirements coordination as well as Concept of Operations (CONOPS)/ Concept of Employment development. Continuation of the design and integration of the seeker suite into the Tactical Tomahawk (TACTOM) to be incorporated during recertification. Continuation of the cooperatively funded United States Navy/United Kingdom Joint Multi-Effects Warhead System (JMEWS) / Joint Capability Technology Demonstration (JCTD) and the commencement of fuze technology maturation and risk-reduction. Include significant research and analysis of the worldwide target set capability gaps to include Hard and Deeply Buried Targets and conventional Global Strike targets.  In addition, NAWCAD also provides engine power data/analysis in order to determine reserve power available to power potential upgrades to the Tomahawk AUR, such as JMEWS. Continue development of activities associated with Military Global Positioning System User Equipment (MGUE) Insertion. In addition, the Maritime Strike Tomahawk modernization effort provides the capability to hit moving maritime targets through mid-course guidance via a third party or seeker mode, to a terminal seeker area of uncertainty in an A2AD environment.
                                                     
                                                         
                                                             88.796
                                                             0
                                                             FY 2018 plans include A2AD navigation and communications transition and engineering change proposals for software and hardware development and testing to include system engineering reviews, integration, system testing and transition documentation. Includes the execution of end-to-end Tactical Tomahawk system integration testing with pre-production hardware and software to support navigation and communication upgrades required for production decision point for procurement. Finalize TTWCS v5.6 software build and enter Computer Software Configuration Item (CSCI) build Formal Qualification Testing (FQT). Develop segment test procedures and enter formal segment level testing continuing the software coding of the corrective build after the test discovery phase. Conduct TTWCS test ship certification phase and "fix it" build software development. 

Continue activities in support of Maritime Strike Tomahawk integration. Effort includes refinement of system
requirements, specifications, and interfaces; integration engineering, laboratory simulation development, qualification of hardware and software, and captive carry flights of seeker suites by the prime; TTWCS, TMPC, and missile Operationally Embedded Software (OES)software development; lab and component-level testing. Specifically, the following items are planned for FY 2018: seeker software functionality in the Navigation & Guidance System Integration Laboratory (NAVSIL), modeling and simulation requirements defined, procure seeker hardware for test and integration, conduct Maritime Targeting Capability (MTC) flight test to affirm results of Hardware in the Loop (HWIL), and bench top mock-up for component integration. Coordinate with fleet stakeholders to develop Tactics, Techniques and Procedures (TTPs) and CONEMPs/CONOPs.

Military-code (M Code) planned activities include Application Specific Integrated Circuit (ASIC) integration with the M Code GPS user equipment initial AGR-M testing, design reviews, requirements definition and decomposition, box-level and system-level specification finalization, interface development, and test planning.

Continue JMEWS transition, integration, demonstration, and test efforts which will include fuze technology maturation and risk-reduction.  Perform target and lethality assessments, engine performance analysis to include high-speed engine feasibility studies and SBIRs, data-fusion studies, campaign planning and mission analysis for potential TACTOM upgrades or new applicable weapons. Continue participation in fleet experimentation and kill chain analysis. Perform non-recurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, Urgent Operational Needs (UONS), fleet gaps, and the Tomahawk Operational Readiness Document (ORD) as directed.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Theater Mission Planning Center (TMPC)
                                                     Development and incorporation of new capabilities into the Theater Mission Planning Center (TMPC) necessary for the employment of the Tomahawk Weapon System (TWS).
                                                     
                                                         
                                                             11.215
                                                             0
                                                             Continue TWS navigation and accuracy and weapons delivery Circular Error Probable (CEP) studies and assessments necessary to ensure the TWS is properly employed; continued evaluation of TMPC design process to ensure Tomahawk missile performance characteristics are adequately modeled in TMPC; and continue evaluation of imagery formats resulting from nationally mandated architectural and format changes. Commence A2AD navigation and communications integration testing required to support the TWS Modernization program. Complete requirements and design and commence initial coding of Maritime Strike Tomahawk capability in support of the Maritime Strike requirement. Initiate requirements definition and preliminary design to support TWS Global Positioning System (GPS) Military-code (M-Code) upgrade necessary to enhance TWS GPS navigation and guidance.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     OPN/5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/9020
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN/6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             TACTOM Weapon System (ACAT I) achieved IOC in May 2004.  The current acquisition strategy is to maintain production through 2021.  The current operational life of a fielded TACTOM BLK IV missile is 15 years.  Starting in FY 2019 these missiles will start reaching their Maintenance Due Date (MDD).  The TACTOM Recertification Program (ACAT II) will overhaul each end-of-life missile enabling the missile to be operational for an additional 15 years of service.  During missile recertification the NAV/COMM upgrade will be added to the missile, transitioning to a Block V missile.  New production that occurs in FY 2020 and beyond will be in a baseline Block V configuration.

Maritime Strike Tomahawk (MST) will enable surface warfare engagement capability from U.S. Navy Guided Missile Cruiser (CG), Guided Missile Destroyer (DDG), and Nuclear Powered Fast Attack Submarine (SSN) platforms.  MST was designated a DoDI 5000.02 Rapid Deployment Capability (RDC) by the Assistant Secretary of the Navy (Research, Development, and Acquisition) (ASN (RDA)) in Oct 2016. Initial Operational Capability (IOC) will occur in FY 2022 following a Quick Reaction Assessment (QRA) and characterization of operational performance.  This strategy affords the program flexibility in achieving a threshold capability in a timely manner.  Following IOC, further procurements will comply with DoDI 5000.02 as a program of record.   The MST program includes upgrades to the AUR missile, TTWCS and TMPC.

The M-Code (ACAT IV) acquisition strategy includes the development, integration, test, qualification and production of a new GPS receiver which will satisfy Public Law 111-383, sec 913 compliance.  M-Code capability enables the missile to maintain GPS integrity in an enhanced spoofing environment. M-Code Milestone B will occur in FY 2019, Milestone C is planned for FY 2023, and the capability will Fleet Release in FY 2025. The M-Code program includes upgrades to the AUR missile, TTWCS and TMPC.

Joint Multiple Effects Warhead System (JMEWS) (ACAT III) acquisition strategy includes the development, integration, test, qualification and production of a new warhead that will greatly expand the land target set that the Tomahawk missile is capable of defeating, by combining the blast and fragmentation capabilities of the current warhead with a new penetration capability and improved mission planning.  JMEWS will also be compliant with Insensitive Munitions requirements which improve safety during transportation and storage on land and aboard ships and submarines.  JMEWS Milestone B will occur in FY 20129, Milestone C is planned for FY 2024, and the capability will Fleet Release in FY 2025.  JMEWS program includes upgrades to the AUR missile, TTWCS, and TMPC.

TMPC and TTWCS require periodic hardware and software updates to maintain compliance with IA standards and maintain system relevance against emerging threats. TMPC and TTWCS segments will rely on a blend of industry and government expertise through the remaining life of the program.
                                             The Navy seeks to improve the Tomahawk cruise missile attack capability against land and maritime targets through research and development.       

Examples in the area of the All-Up-Round include development of candidate warheads and sensors that will enhance weapon ability to cover all assigned target types, provide a quick reaction response capability for the weapon system, and improved guidance, navigation, control, mission computer two-way satellite communications, and a high anti-jam GPS receiver all in line with state of the art technology.  

In the area of the weapons control system, research and development is performed to ensure viability and usability of the system into the future, providing necessary upgrades to meet the Department of Defense Information Technology standards registry to comply with FORCEnet requirements and be Internet Protocol Version 6 ready to remain interoperable within Joint Service Architecture, in order to provide battle-group tactical flexibility and responsiveness needed to enable full wartime capability.  

In the area of the TMPC, research and development is performed in order to provide scalable configurations to deploy where and as needed to provide necessary command and control, conduct development necessary to function with national and tactical imagery architectures, support new TWS capabilities, decrease mission planning time, and increase the quality and accuracy of each mission for the TWS.
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                                                             Systems Engineering - TTWCS A2AD Improvements  (NAV/COMMS)
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                                                             Systems Engineering - Hardware Development- A2AD Improvements (NAV/COMMS)
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                                                             Systems Engineering- TTWCS Software Support Activity(NAV/COMMS)
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                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - AUR
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     2.100
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.100
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code- AUR
                                                             SS
                                                             FFP
                                                             Raytheon SAS
                                                             El Segundo, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code
                                                             WR
                                                             NSWC-IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code
                                                             WR
                                                             NUWC-RI
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.086
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.086
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - TMPC
                                                             SS
                                                             CPFF
                                                             Tapestry
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - TMPC
                                                             SS
                                                             CPFF
                                                             Vencore
                                                             SanJose, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.136
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.136
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             SS
                                                             CPFF
                                                             Vencore
                                                             San Jose, CA
                                                             
                                                                 0.530
                                                                 
                                                                     2.103
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.633
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             SS
                                                             CPFF
                                                             Tapestry
                                                             St. Louis, MO
                                                             
                                                                 0.622
                                                                 
                                                                     0.600
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.222
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.435
                                                                 
                                                                     0.462
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.897
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 0.999
                                                                 
                                                                     0.823
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.822
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.375
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.375
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.126
                                                                 
                                                                     0.606
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.732
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TMPC
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - AUR
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 9.400
                                                                 
                                                                     50.242
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 59.642
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.088
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.088
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TTWCS
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.977
                                                                 
                                                                     3.115
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.092
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS - TMPC
                                                             SS
                                                             CPFF
                                                             Tapestry
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - TTWCS
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 1.132
                                                                 
                                                                     2.219
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.351
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS - TMPC
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - AUR
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.521
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.521
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS - TMPC
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike - BRAT Dev
                                                             MIPR
                                                             AFRL
                                                             Dayton, OH
                                                             
                                                                 0.230
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.230
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS - TMPC
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.508
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.508
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2660.256
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2660.256
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             SS
                                                             CPFF
                                                             Vencore
                                                             San Jose, CA
                                                             
                                                                 2.213
                                                                 
                                                                     0.900
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.113
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 2.820
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.820
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 2.850
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.850
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 5.001
                                                                 
                                                                     1.482
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.483
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 2.623
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.623
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TLAM MP Analysis - Mission Planning
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 1.466
                                                                 
                                                                     1.067
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.533
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Imagery Format Analysis - Mission Planning
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 6.000
                                                                 
                                                                     1.618
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.618
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS) - Mission Planning upgrade
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 1.024
                                                                 
                                                                     1.220
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.244
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - TTWCS AUR
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 4.067
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.067
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - CSS AUR
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 1.539
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.539
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - Advanced Concepts AUR
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 82.067
                                                                 
                                                                     0.559
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 82.626
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - AUR Fleet Representative
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.497
                                                                 
                                                                     0.330
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.827
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - Advanced Concepts AUR
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.753
                                                                 
                                                                     0.105
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.858
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support - Advanced Concepts AUR
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.396
                                                                 
                                                                     0.425
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.821
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - CSS AUR
                                                             C
                                                             BA
                                                             Precise
                                                             Lexington Park, MD
                                                             
                                                                 0.180
                                                                 
                                                                     0.230
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.410
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - M-Code
                                                             C
                                                             BA
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.439
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.439
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code AUR
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code AUR
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code AUR
                                                             WR
                                                             NSWC-IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TWS
                                                             C
                                                             BA
                                                             Precise
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.056
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.056
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TTWCS
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TTWCS
                                                             C
                                                             BA
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TTWCS
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.515
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.515
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TTWCS
                                                             SS
                                                             CPFF
                                                             LMBM
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.065
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.065
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code TTWCS
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.086
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.086
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - Maritime Strike
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.188
                                                                 
                                                                     0.380
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.568
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - Maritime Strike
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.742
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.742
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - Maritime Strike
                                                             SS
                                                             CPFF
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.717
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.217
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - Maritime Strike
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.865
                                                                 
                                                                     1.385
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.250
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 274.418
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 274.418
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Spt - JMEWS
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.068
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.068
                                                            
                                                        
                                                         
                                                             Development Spt - JMEWS (CSS)
                                                             C
                                                             BA
                                                             Engility
                                                             Lexington Park, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.100
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Maritime Strike
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike
                                                             WR
                                                             NAWC-AD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike
                                                             WR
                                                             NAWC-WD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Maritime Strike
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.485
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.485
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TTWCS
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.359
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.359
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS)
                                                             SS
                                                             CPFF
                                                             NSWC-IHD
                                                             Indian Head, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             A2AD Improvements (NAV/COMMS)
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 83.412
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 83.412
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             M-Code
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt cost no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.401
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.401
                                                                 Continuing
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                                                     Tomahawk Mission Planning Center
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: JMEWS Acquisition Strategy Review
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Critical Design Reviews: M-CodeTWS SRR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: A2AD Navigation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: A2AD ECPs/Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike- TTWCS Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike- TMPC Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike Software Design
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike NAVSIL Update
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Acquisition Reviews: A2AD - CDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Tomahawk Mission Planning Center - Page 2
                                                     
                                                         
                                                             Systems Development (cont): Hardware Development: TT Preplanned Product Improvement (P3I)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development (cont): Hardware Development: Maritime Strike - AUR Seeker Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development (cont): Hardware Development: Maritime Strike Suite Selected
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development (cont): Hardware Development: JMEWS FUZE RISK REDUCTION
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TTWCS V5.6 Modernized Missile DT/OT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike - HWIL/LAB/Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike Initial Integration Testing
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: TMPC 6.0
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: A2AD Parking Lot Test
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Tomahawk Mission Planning Center - Page 3
                                                     
                                                         
                                                             TACTOM Modernization Deliveries: TACTOM Modernization Deliveries
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4032
                                         A2AD
                                         289
                                         
                                             0.000
                                             0.000
                                             4.835
                                             4.144
                                             4.144
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             8.979
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project funds Anti-Access / Area Denial (A2AD) engineering change proposal (ECP) upgrades to the navigation and communication of the Tactical Tomahawk (TACTOM). TACTOM navigation modernization will enable launch via a fine alignment solution and navigation using TERCOM/DSMAC/Vertical Update Point in a GPS denied/degraded environment. TACTOM communications development replaces 5Khz DAMA with Advanced Communication Architecture (ACA) leveraging National Technical Means (NTM), replacing the Satellite Data Link Terminal (SDLT) with an Integrated Single Box Solution (ISBS) that combines Dual Transmit and Receive Capability in a single box, replacing existing UHF antenna and adding a second band antenna.
                                             
                                                 
                                                     Anti-Access/Area Denial
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.835
                                                             0
                                                             FY 2019 plans include A2AD(NAV/COMMS) identification of the kit bill of materials, logistics, fabrication, assembly, integration, test, and documentation of prototype kits for the Functional Ground Test (FGT), flight test, and associated procedures. Includes the completion of the FGT and technical assessments of data collected. Continue program management and engineering support for navigation and communication system upgrades completion of the Engineering Change Proposal (ECP). Continue technical engineering support to the Integrated Single Box Solution (ISBS) radio developer and Advanced Communication Architecture (ACA) Network Service Provider. Complete the AUR System Verification Review (SVR) and Operational Test Readiness Review (OTRR).
                                                        
                                                         
                                                             4.144
                                                             0
                                                        
                                                         
                                                             4.144
                                                             0
                                                             FY 2020 plans include A2AD(NAV/COMMS) the continuation of technical engineering support for the Integrated Single Box Solution (ISBS) radio developer and Advanced Communication Architecture (ACA) Network Service Provider. Complete the AUR Operational Test Readiness Review (OTRR), Operational Test (OT) and Fleet Release.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.691 million from FY 2019 to FY 2020 associated with the transition from primarily product development activities to test.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     OPN 5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 9020
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN 6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Tactical Tomahawk communications and navigation development is funded via the National Reconnaissance Office (NRO) and Raytheon Missile Systems to include the development of either multiple or multi-band antennas, for the integrated single box solution radio. These changes will be incorporated during missile recertification scheduled to begin in FY 2020.
                                             The Navy seeks to improve the Tomahawk cruise missile attack capability against land and maritime targets through research and development.       

Examples in the area of the All-Up-Round include development of improved navigation, control, and mission computer two-way satellite communications, all in line with state of the art technology.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 A2AD Product Development funding required to complete hardware development to include the development of either multiple or multi-band antennas for the integrated single box solution radio.
                                                     
                                                         
                                                             A2AD Improvements Prime Integrator (NAV/COMMS)
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             Hardware Development- A2AD Improvements (NAV/COMMS)
                                                             MIPR
                                                             NRO
                                                             Chantilly, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.100
                                                                     2018-11
                                                                
                                                                 
                                                                     1.507
                                                                
                                                                 
                                                                     1.507
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.607
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Increase in Development Support funding in FY 2020 required for support to scheduled test events and test reviews.
                                                     
                                                         
                                                             A2AD Development Support
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.170
                                                                     2018-11
                                                                
                                                                 
                                                                     1.558
                                                                
                                                                 
                                                                     1.558
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.728
                                                            
                                                        
                                                         
                                                             A2AD Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.665
                                                                     2018-12
                                                                
                                                                 
                                                                     0.332
                                                                
                                                                 
                                                                     0.332
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.997
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 A2AD Test and Evaluation funding required for flight test and associated procedures.
                                                     
                                                         
                                                             A2AD Test & Evaluation
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.625
                                                                     2018-11
                                                                
                                                                 
                                                                     0.747
                                                                
                                                                 
                                                                     0.747
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.372
                                                            
                                                        
                                                         
                                                             A2AD Test & Evaluation
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.525
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.525
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204229N_4032_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     A2AD
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: A2AD Recert Cut-In
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: A2AD Modernization Blk IV Fleet Release
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: A2AD Navigation/Communications ECPs/Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: A2AD - OTRR
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: A2AD Functional Ground Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: A2AD Operational Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: A2AD Kit Award Lot-6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliverables: A2AD (NAV/COMMS) Production Deliveries
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4033
                                         M-Code
                                         
                                             0.000
                                             0.000
                                             21.760
                                             28.912
                                             28.912
                                             14.569
                                             3.964
                                             12.800
                                             3.672
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The M-Code ACAT IVT program upgrades the Tactical Tomahawk to the next generation Global Positioning System (GPS) satellite constellation required to maintain GPS-provided position, navigation, and timing (PNT) for the missiles and is estimated to be available for operations in FY 2024. The M-code mandate and Public Law restrict the purchase of only M-code-capable GPS User Equipment (MGUE) after FY 2017 unless a waiver is granted by the Secretary of Defense.
                                             
                                                 
                                                     M-Code
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             21.760
                                                             0
                                                             Military-Code (M-Code) planned activities include completing Milestone B to enter the Engineering Manufacturing and Development (EMD) phase. EMD efforts include design, development, and integration of the Application Specific Integrated Circuit (ASIC) chip.
                                                        
                                                         
                                                             28.912
                                                             0
                                                        
                                                         
                                                             28.912
                                                             0
                                                             M-Code planned activities include continuation of EMD efforts, completion of Preliminary Design Review (PDR), and Critical Design Review (CDR). EMD efforts include of hardware and software development, design, development, integrate, and test the integrated ASIC chip into the upgraded Tactical Tomahawk (TACTOM) Anti-Jam Receiver (AGR5).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY2019 to FY2020 of $7.152M is due to EMD efforts required for the addition of hardware and software development to mature the design to meet PDR and CDR.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     OPN 5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 9020
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN 6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The M-Code (ACAT IV) acquisition strategy includes the development, integration, test, qualification and production of a new GPS receiver which will satisfy Public Law 111-383, sec 913 compliance.  M-Code capability enables the missile to maintain GPS integrity in an enhanced spoofing environment. M-Code Milestone B will occur in FY 2019, Milestone C is planned for FY 2023, and the capability will Fleet Release in FY 2025. The M-Code program includes upgrades to the All-Up Round (AUR) missile, Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC).
                                             The Navy seeks to improve the Tomahawk cruise missile attack capability against land and maritime targets through research and development.       

Examples in the area of the All-Up-Round include development of a high anti-jam GPS receiver in line with state of the art technology.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 M-Code product development funding required to commence the Engineering and Manufacturing Development phase while continuing design & certification of the Application Specific Integrated Circuit (ASIC) chip; fabrication, integration, testing and evaluation (IT&E) of the ASIC chip into the upgraded Anti-jam GPS Receiver (AGR-5); beginning stages of IT&E of the AGR-5 into subsystem components and the AUR missile.
                                                     
                                                         
                                                             M-Code-AUR
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             Tuscon, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.478
                                                                     2018-12
                                                                
                                                                 
                                                                     22.086
                                                                
                                                                 
                                                                     22.086
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - AUR
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             Raytheon, AZ/SAS:
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.345
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - TTWCS
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.239
                                                                     2018-11
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - TTWCS
                                                             SS
                                                             CPFF
                                                             LMBM
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.371
                                                                     2018-11
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code - TTWCS
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.065
                                                                     2019-04
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.130
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             M-Code Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.146
                                                                     2018-12
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code Development Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.552
                                                                     2018-11
                                                                
                                                                 
                                                                     1.360
                                                                
                                                                 
                                                                     1.360
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.912
                                                            
                                                        
                                                         
                                                             M-Code Development Support
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             M-Code Development Support
                                                             WR
                                                             NSWC-IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.644
                                                                     2018-11
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code Development Support
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.727
                                                                     2018-11
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code/TTWCS Development Spt
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.990
                                                                     2018-11
                                                                
                                                                 
                                                                     0.520
                                                                
                                                                 
                                                                     0.520
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code/TTWCS VLS  Development Spt
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             M-Code Development Support
                                                             SS
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 M-Code Test and Evaluation will encompass modeling and simulation of the AGR-5 in navigation simulators designed to simulate real-world M-Code, Y-Code, and jamming environments. Test vectors will be designed, developed, and finalized to guide the M&S testing events
                                                     
                                                         
                                                             M-Code Test & Evaluation
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.656
                                                                
                                                                 
                                                                     0.656
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M-Code/TTWCS Test & Evaluation
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.290
                                                                
                                                                 
                                                                     0.290
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.290
                                                            
                                                        
                                                         
                                                             M-Code Test & Evaluation
                                                             WR
                                                             NSWCIH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.553
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.553
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             M-Code
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     M-CODE
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone B
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Critical Design Reviews: M-Code PDR
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Critical Design Reviews: M-Code CDR
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Test and Evaluation: M-Code Development Test Build One & Development Test Build Two
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Test and Evaluation: M-Code Operational Test
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: M-Code EMD Award Phase I
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: M-Code EMD Award Phase II
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: M-Code Lot-1
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: M-Code Lot-2
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4034
                                         Maritime Strike
                                         
                                             0.000
                                             0.000
                                             185.380
                                             227.854
                                             227.854
                                             125.138
                                             71.925
                                             0.000
                                             0.000
                                             0.000
                                             610.297
                                        
                                         
                                             
                                                 0
                                                 0
                                                 18
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Maritime Strike Tomahawk modernization effort provides the capability to hit moving maritime targets through mid-course guidance via a third party or seeker mode, to a terminal seeker area of uncertainty.
                                             
                                                 
                                                     Maritime Strike Tomahawk
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             185.380
                                                             18
                                                             Continuation of activities in support of Maritime Strike Tomahawk (MST). Effort includes development of system requirements, specifications, and interfaces; integration of seeker suites, culminating in a mature hardware design with software algorithm preliminary design architecture. Continue Tactical Tomahawk Weapons Control System (TTWCS), Theater Mission Planning Center (TMPC), and missile software development; captive carriage flights and sensor capture events, and lab and component-level testing. Award contract for integration and test. Commence integration and testing of mature hardware design with software functionality qualification of hardware and software, missile Operationally Embedded Software (OES) software development, laboratory development of Modeling and Simulation capabilities in the lab for missile performance and algorithm maturity, and simulation updates. In addition, procure (18) Engineering Development Models (EDMs) for the purpose of parallel testing and reducing risk while allowing for procurement of hardware components required to build kits for full system end to end testing in FY 2020.
                                                        
                                                         
                                                             227.854
                                                             0
                                                        
                                                         
                                                             227.854
                                                             0
                                                             Continuation of activities in support of Maritime Strike Tomahawk (MST). Effort includes integration of seeker suites and mature software algorithm code. Software functionality qualification; establish validation and verification procedures through data collection. Missile OES software development continues, laboratory development of Modeling and Simulation capabilities in the lab for missile performance and algorithm maturity; simulation updates.  Develop interfaces through SPAWAR to support data quality infrastructure.  

Build-up of Trailblazer Engineering Development Model for Functional Ground test and design verification test parameters. Hardware qualification of system and subsystems/components. Early developmental captive flight tests and simulations to refine software algorithm performance. Establish Hardware-in-the-Loop (HWIL) capability and associated test and support equipment. Refine Modeling and Simulation capability through software performance enhancements.  Continue TTWCS and missile software development.  Continue development of logistics, training, and installation products.  Develop and conduct transition to production requirements, telemeter products, develop kitting requirements and containers. Begin development of procedures for induction to recertification line, acceptance test procedures, and automated test equipment. Commence end to end system testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase is due to the acceleration of seeker integration and software design and coding efforts in FY 2020.  These efforts include ground launches, flight test readiness review, earlier ground launches, earlier hardware qualification of system and subsystems / components, earlier Flight Software Build 1, and earlier System of System Testing (Modeling and Simulation) supporting ground launch and sensor test runs that refine sensor software algorithm performance.  These accelerated activities support an Initial Operational Capability (IOC) of 4Q FY 2022.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     OPN 5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 9120
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN 6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Maritime Strike Tomahawk (MST) will enable surface warfare engagement capability from U.S. Navy Guided Missile Cruiser (CG), Guided Missile Destroyer (DDG), and Nuclear Powered Fast Attack Submarine (SSN) platforms.  MST was designated a DoDI 5000.02 Rapid Deployment Capability (RDC) by the Assistant Secretary of the Navy (Research, Development, and Acquisition) (ASN (RDA)) in Oct 2016. Initial Operational Capability (IOC) will occur in FY 2022 following a Quick Reaction Assessment (QRA) and characterization of operational performance.  This strategy affords the program flexibility in achieving a threshold capability in a timely manner.  Following IOC, further procurements will comply with DoDI 5000.02 as a program of record.   The MST program includes upgrades to the All-Up Round (AUR) missile, Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC).
                                             The Navy seeks to improve the Tomahawk cruise missile attack capability against maritime targets through research and development.       

Examples in the area of the All-Up-Round include development of a seeker that will enhance weapon ability to cover all assigned target types in line with state of the art technology.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 Maritime Strike funding includes the integration of seeker suites and mature software algorithm code. The procurement of developmental low rate production assets. Develop and conduct transition to production requirements, telemeter products, develop kitting requirements and containers. Begin development of procedures for induction to recertification line, acceptance test
procedures, and automated test equipment.
                                                     
                                                         
                                                             Maritime Strike - AUR
                                                             SS
                                                             CPIF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     124.175
                                                                     2018-12
                                                                
                                                                 
                                                                     183.688
                                                                
                                                                 
                                                                     183.688
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 307.863
                                                            
                                                        
                                                         
                                                             Maritime Strike - AUR
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     20.330
                                                                     2018-11
                                                                
                                                                 
                                                                     9.500
                                                                
                                                                 
                                                                     9.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 29.830
                                                            
                                                        
                                                         
                                                             Maritime Strike- TTWCS
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.090
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 9.840
                                                            
                                                        
                                                         
                                                             Maritime Strike- TTWCS
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.250
                                                                     2018-11
                                                                
                                                                 
                                                                     6.250
                                                                
                                                                 
                                                                     6.250
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 12.500
                                                            
                                                        
                                                         
                                                             Maritime Strike- TTWCS
                                                             WR
                                                             NUWC-DN
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.060
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.810
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Decrease from FY19 to FY20 due to reduction in Contractor Support Services
                                                     
                                                         
                                                             Maritime Strike Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.400
                                                                     2018-11
                                                                
                                                                 
                                                                     3.461
                                                                
                                                                 
                                                                     3.461
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.861
                                                            
                                                        
                                                         
                                                             Martime Strike Development Support
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.521
                                                                     2018-12
                                                                
                                                                 
                                                                     0.530
                                                                
                                                                 
                                                                     0.530
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.051
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.835
                                                                
                                                                 
                                                                     0.835
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.335
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             WR
                                                             NAWC-AD
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.910
                                                                     2018-11
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.410
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             WR
                                                             NSWC-PHD
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.580
                                                                     2018-11
                                                                
                                                                 
                                                                     1.608
                                                                
                                                                 
                                                                     1.608
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.188
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             C
                                                             CPFF
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.920
                                                                     2018-12
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.670
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.980
                                                                     2018-12
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.980
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             C
                                                             FFP
                                                             TBD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.105
                                                                     2018-12
                                                                
                                                                 
                                                                     2.143
                                                                
                                                                 
                                                                     2.143
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.248
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             C
                                                             CPFF
                                                             TBD
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.383
                                                                     2018-12
                                                                
                                                                 
                                                                     0.385
                                                                
                                                                 
                                                                     0.385
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.768
                                                            
                                                        
                                                         
                                                             Maritime Strike Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.952
                                                                     2018-12
                                                                
                                                                 
                                                                     3.005
                                                                
                                                                 
                                                                     3.005
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.957
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 Test and Evaluation Maritime Strike funding required to develop Operationally Embedded Software (OES) development Build-up of Trailblazer Engineering Development Model for Functional Ground test and design verification test parameters. Hardware qualification of the seeker suite. Early developmental captive flight tests and simulations to refine software algorithm performance. Establish HWIL capability and associated test and support equipment. Continue TTWCS and missile software development.
                                                     
                                                         
                                                             Maritime Strike Test and Evaluation
                                                             WR
                                                             NAWC-WD
                                                             China Lake
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.133
                                                                     2018-11
                                                                
                                                                 
                                                                     6.449
                                                                
                                                                 
                                                                     6.449
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 9.582
                                                            
                                                        
                                                         
                                                             Maritime Strike Test and Evaluation
                                                             WR
                                                             NAWC-AD
                                                             Pax River
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.841
                                                                     2018-11
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.341
                                                            
                                                        
                                                         
                                                             Maritime Strike Test and Evaluation
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204229N_4034_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4034
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Maritime Target Capability Early Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Maritime Strike Initial Operational Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Maritime Strike QRA
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike Modeling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike- TTWCS Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: Maritime Strike Software Design
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: Maritime Strike - AUR Seeker Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: Maritime Strike Simulation Capability
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: Maritime Strike Ready for Ground Launches
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: Maritime Strike Ready for QRA
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: Maritime Strike Initial Fielding
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike - HWIL/LAB/Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike QRA
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike Final Integration Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Maritime Strike Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: MST Integrated Product & Test Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Maritime Strike Production Contract Award LRIP-1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Maritime Strike Production Contract Award LRIP-2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Maritime Strike Production Contract Award LRIP-3
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Maritime Strike Production Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Maritime Strike Production Deliveries
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4035
                                         JMEWS
                                         
                                             0.000
                                             0.000
                                             17.031
                                             41.226
                                             41.226
                                             45.543
                                             37.021
                                             21.487
                                             31.298
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Joint Multiple-Effects Warhead System (JMEWS) ACAT III program enables the Tactical Tomahawk to utilize multiple lethal effects to address Hard and Deeply Buried Targets (HDBT) while increasing the Tomahawk Weapon System (TWS) capabilities against Integrated Air Defense Systems (IADS) and Weapons of Mass Destruction (WMD).
                                             
                                                 
                                                     JMEWS
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             17.031
                                                             0
                                                             JMEWS planned activities include completion of the fuze risk reduction efforts, and completing Milestone B to enter the Engineering and Manufacturing Development phase. Fuze risk reduction will culminate in sled testing. Initial Engineering and Manufacturing Design (EMD) efforts include continuation of hardware and software development, performing fuze and warhead integration, performing subscale testing required to improve lethality modeling capabilities, and system engineering reviews. Update Tomahawk Test and Evaluation Master Plan.
                                                        
                                                         
                                                             41.226
                                                             0
                                                        
                                                         
                                                             41.226
                                                             0
                                                             JMEWS planned activities include the Engineering and Manufacturing Development phase. Initial Engineering and Manufacturing Design (EMD) efforts include continuation of hardware and software development, performing fuze and warhead integration, performing subscale testing required to improve lethality modeling capabilities, system engineering reviews and several Safety Review Boards.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase due to transition of the program into the Engineering Manufacturing and Development Phase.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     OPN 5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 9020
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN 6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Joint Multiple Effects Warhead System (JMEWS) (ACAT III) acquisition strategy includes the development, integration, test, qualification and production of a new warhead that will greatly expand the land target set that the Tomahawk missile is capable of defeating, by combining the blast and fragmentation capabilities of the current warhead with a new penetration capability and improved mission planning.  JMEWS will also be compliant with Insensitive Munitions requirements which improve safety during transportation and storage on land and aboard ships and submarines.  JMEWS Milestone B will occur in FY 20129, Milestone C is planned for FY 2024, and the capability will Fleet Release in FY2025.  JMEWS program includes upgrades to the All-Up Round (AUR) missile, Tactical Tomahawk Weapons Control System (TTWCS) and Theater Mission Planning Center (TMPC).
                                             The Navy seeks to improve the Tomahawk cruise missile attack capability against land targets through research and development.       

Examples in the area of the All-Up-Round include development of candidate warheads that will enhance weapon ability to cover all assigned target types in line with state of the art technology.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 JMEWS product development efforts include hardware and software development, performing fuze and warhead integration, performing subscale testing required to improve lethality modeling capabilities, system engineering reviews and several Safety Review Boards.
                                                     
                                                         
                                                             JMEWS
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             Tucson, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.680
                                                                     2018-12
                                                                
                                                                 
                                                                     27.914
                                                                
                                                                 
                                                                     27.914
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.587
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.876
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.065
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS
                                                             SS
                                                             CPFF
                                                             LMBM
                                                             Baltimore, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.685
                                                                
                                                                 
                                                                     0.685
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.685
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 JMEWS Development Support funds government oversight efforts of the transition to the Engineering and Manufacturing Development phase, including conduct of scheduled technical reviews.
                                                     
                                                         
                                                             JMEWS Development Support
                                                             SS
                                                             CPFF
                                                             UARC-APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.105
                                                                     2018-11
                                                                
                                                                 
                                                                     0.337
                                                                
                                                                 
                                                                     0.337
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS Development Support
                                                             WR
                                                             NSWC-IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.256
                                                                     2018-11
                                                                
                                                                 
                                                                     0.274
                                                                
                                                                 
                                                                     0.274
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS Development Support
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.376
                                                                     2018-11
                                                                
                                                                 
                                                                     0.900
                                                                
                                                                 
                                                                     0.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JMEWS Development Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             JMEWS Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.149
                                                                     2018-11
                                                                
                                                                 
                                                                     4.197
                                                                
                                                                 
                                                                     4.197
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.346
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS Dev Support
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.735
                                                                
                                                                 
                                                                     0.735
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.735
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS VLS  Dev Support
                                                             SS
                                                             CPFF
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.112
                                                                     2018-12
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.072
                                                            
                                                        
                                                         
                                                             JMEWS Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.160
                                                                     2018-12
                                                                
                                                                 
                                                                     0.163
                                                                
                                                                 
                                                                     0.163
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 JMEWS testing will include performing subscale testing required to improve lethality modeling capabilities, system engineering reviews and several Safety Review Boards.
                                                     
                                                         
                                                             JMEWS T&E
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.730
                                                                     2018-11
                                                                
                                                                 
                                                                     1.705
                                                                
                                                                 
                                                                     1.705
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.435
                                                            
                                                        
                                                         
                                                             JMEWS T&E
                                                             WR
                                                             NSWC-DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.656
                                                                
                                                                 
                                                                     0.656
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.656
                                                            
                                                        
                                                         
                                                             JMEWS/TTWCS T&E
                                                             WR
                                                             NUWC-NPT
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.335
                                                                
                                                                 
                                                                     0.335
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.335
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             JMEWS
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204229N_4035_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     JMEWS
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone B
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: JMEWS TTWCS SW Dev
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: JMEWS FUZE RISK REDUCTION
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: JMEWS Warhead,Fuze,Target Design Integration
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: JMEWS PDR
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Acquisition Reviews: JMEWS CDR
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JMEWS DT
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: JMEWS OT
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: JMEWS EMD Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: JMEWS Long-Lead Energetics Award
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         4036
                                         TTWCS TMPC PPPI
                                         
                                             0.000
                                             0.000
                                             23.389
                                             17.998
                                             17.998
                                             14.000
                                             10.165
                                             17.868
                                             18.226
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Theater Mission Planning Center (TMPC) consists of Commercial and Government Off-The-Shelf (COTS/GOTS) software and COTS hardware. TMPC is the mission planning segment of the Tomahawk Weapon System (TWS) that provides subsystems for the precision targeting, route planning, mission distribution, and strike management of Tomahawk cruise missile missions from sites located ashore and afloat. TMPC optimizes all aspects of the Tomahawk missile mission to successfully engage a target.  

TMPC provides mission planning at the theater and operational levels and is designed for high rate mission planning production responsive to national strategic, operational, and tactical requirements. TMPC develops and distributes missions; provides command information services for all variants of the Tomahawk missile; provides strike planning, execution, coordination, control and reporting, and provides Maritime Component Commanders (MCC) the capability to plan or modify conventional TWS missions. TMPC is employed in major joint combat operations and Overseas Contingency Operations. TMPC has evolved into 4 scalable configurations deployed at 189 sites: Cruise Missile Support Activities (CMSAs) (3), Tomahawk Strike Mission Planning Cells (TSMPCs) (3), Carrier Strike Groups (CSGs) (19 - 10 CVN), and Firing Units (FRUs) (145 - 88 Surface / 57 Subsurface). Additionally, TMPC is installed in Labs (6) and Training Classrooms (13) that contain various combinations of the four configurations. TMPC software development activities support new capabilities for the Tomahawk Weapon System while also decreasing mission planning time, increasing the quality and accuracy of each mission and reducing complexity. TMPC was previously referred to as Tomahawk Command and Control System (TC2S).

The Tactical Tomahawk Weapons Control System (TTWCS) provides launch capability for surface and submarine platforms. Development of the TTWCS provides a common architecture to launch the TACTOM and all variants in inventory. Development of upgrades to the TTWCS is required to meet the Department of Defense Information Technology Standards Registry, to meet FORCEnet compliance and be Internet Protocol Version 6 ready in order to remain interoperable within the Joint Service Architecture and to retain weapons system viability and usability for our Sailors. Additionally, TTWCS provides launch capability for both types of modernization efforts, A2AD (Nav/Comms) and Maritime, through an incremental approach to software and hardware upgrades. These efforts provide battle-group tactical flexibility and responsiveness while maximizing TWS wartime capability.

Pre-Planned Product Improvement (P3I) funding is required to create an integrated future strategy across the Tomahawk Weapon System.  This includes identifying potential capability upgrades, advanced technologies, and new requirements resulting from target and lethality assessments, engine performance analysis, data-fusion studies, campaign planning, mission analysis, fleet experimentation and kill chain analysis. Perform nonrecurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, Urgent Operational Needs (UONS), fleet gaps, and the Tomahawk Operational Readiness Document (ORD).
                                             
                                                 
                                                     Theater Mission Planning Center (TMPC)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             20.664
                                                             0
                                                             Continue TWS navigation and accuracy and weapons delivery Circular Error Probable (CEP) studies and assessments necessary to ensure the TWS is properly employed; continued evaluation of TMPC design process to ensure Tomahawk missile performance characteristics are adequately modeled in TMPC; and continue evaluation of imagery formats resulting from nationally mandated architectural and format changes. Conduct A2AD navigation and communications system product acceptance testing (PAT) at the TWS level required to support the TWS Modernization program. Conduct software development and start system integration and testing of Maritime Strike Tomahawk capability. Conduct requirements definition for the TWS GPS M-Code upgrade necessary to enhance TWS GPS navigation and guidance. Conduct requirements definition and preliminary design to support TWS Joint Multiple Effects Warhead System (JMEWS) transition, demonstration and test efforts.
                                                        
                                                         
                                                             16.407
                                                             0
                                                        
                                                         
                                                             16.407
                                                             0
                                                             Continue evaluation of TMPC design process to ensure Tomahawk missile performance characteristics are adequately modeled in TMPC. Complete A2AD navigation and communications system testing at the TWS level required to support the TWS Modernization program. Continue coding of Maritime Strike Tomahawk capability. Complete requirements definition and preliminary design to support TWS Joint Multiple Effects Warhead System (JMEWS) transition, demonstration and test efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease of 4.3 million is the result of completing the majority of software development and systems integration and testing of the Maritime Strike Tomahawk capability in FY 2019 prior to commencing Product Acceptance Testing (PAT) in FY 2020.
                                                    
                                                
                                                 
                                                     Tactical Tomahawk Weapons Control System (TTWCS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.725
                                                             0
                                                             Continue TTWCS software development efforts necessary to enable Tomahawk navigation and communications modernization.  Conduct integration and functional testing for TTWCS v5.6 which includes A2AD navigation and modernization improvements.  Correct and verify software deficiencies found in segment testing and develop final software "fix-it" build for system level test events. Continue TTWCS ship test, ship certifications and prepare for operational test events. Perform nonrecurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, Urgent Operational Needs (UONS), fleet gaps, and the Tomahawk Operational Readiness Document (ORD).
                                                        
                                                         
                                                             1.591
                                                             0
                                                        
                                                         
                                                             1.591
                                                             0
                                                             Continue TTWCS software development efforts necessary to enable Tomahawk navigation and communications modernization.  Conduct integration and functional testing for TTWCS v5.6 which includes A2AD navigation and modernization improvements.  Correct and verify software deficiencies found in segment testing and develop final software "fix-it" build for system level test events. Continue TTWCS ship test, ship certifications and prepare for operational test events. Perform nonrecurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, Urgent Operational Needs (UONS), fleet gaps, and the Tomahawk Operational Readiness Document (ORD).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease of $1.134 million due to due to reduced requirement to conduct studies to modernize Tomahawk as a result of funded Tomahawk development efforts in previous budget cycles.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 5253
                                                     Tomahawk Support Equipment
                                                     
                                                         73.184
                                                         86.045
                                                         78.593
                                                         78.593
                                                         95.438
                                                         108.493
                                                         86.741
                                                         85.304
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN 9020
                                                     Initial and Vendor Direct Spares
                                                     
                                                         0.311
                                                         0.365
                                                         0.095
                                                         0.095
                                                         0.180
                                                         0.199
                                                         0.219
                                                         0.223
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     WPN 2101
                                                     Tomahawk
                                                     
                                                         187.354
                                                         98.570
                                                         386.730
                                                         386.730
                                                         373.963
                                                         220.141
                                                         317.815
                                                         280.825
                                                         1438.643
                                                         16756.166
                                                    
                                                
                                                 
                                                     WPN 6120
                                                     Spares and Repair Parts
                                                     
                                                         13.518
                                                         25.096
                                                         23.801
                                                         23.801
                                                         19.575
                                                         18.707
                                                         22.499
                                                         22.949
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             TMPC and TTWCS require periodic hardware and software updates to maintain compliance with Information Assurance (IA) standards and maintain system relevance against emerging threats. TMPC and TTWCS segments will rely on a blend of industry and government expertise through the remaining life of the program.
                                             In the area of the weapons control system, research and development is performed to ensure viability and usability of the system into the future, providing necessary upgrades to meet the Department of Defense Information Technology standards registry to comply with FORCEnet requirements and be Internet Protocol Version 6 ready to remain interoperable within Joint Service Architecture, in order to provide battle-group tactical flexibility and responsiveness needed to enable full wartime capability.

In the area of the TMPC, research and development is performed in order to provide scalable configurations to deploy where and as needed to provide necessary command and control, conduct development necessary to function with national and tactical imagery architectures, support new TWS capabilities, decrease mission planning time, and increase the quality and accuracy of each mission for the TWS.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     TMPC 7.0 - Implements functionality to support Maritime Strike Tomahawk.  Aligns with PU 4034.

TMPC 8.0 - Software development and integration in FY20 implement functionality to support GPS M-Code and JMEWS.  Aligns with PU 4033 and 4035.
                                                     
                                                         
                                                             TMPC 7.0
                                                             SS
                                                             CPFF
                                                             Perspecta
                                                             San Jose, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.675
                                                                     2018-12
                                                                
                                                                 
                                                                     0.228
                                                                
                                                                 
                                                                     0.228
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 7.0
                                                             SS
                                                             CPFF
                                                             Tapestry
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.407
                                                                     2018-12
                                                                
                                                                 
                                                                     0.095
                                                                
                                                                 
                                                                     0.095
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 7.0
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.331
                                                                     2018-12
                                                                
                                                                 
                                                                     0.095
                                                                
                                                                 
                                                                     0.095
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 7.0
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.703
                                                                     2018-12
                                                                
                                                                 
                                                                     4.736
                                                                
                                                                 
                                                                     4.736
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 7.0
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.111
                                                                     2018-11
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 7.0
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.323
                                                                     2018-11
                                                                
                                                                 
                                                                     1.291
                                                                
                                                                 
                                                                     1.291
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             SS
                                                             CPFF
                                                             Perspecta
                                                             San Jose, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.362
                                                                     2018-12
                                                                
                                                                 
                                                                     1.137
                                                                
                                                                 
                                                                     1.137
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             SS
                                                             CPFF
                                                             Tapestry
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.328
                                                                     2018-11
                                                                
                                                                 
                                                                     2.029
                                                                
                                                                 
                                                                     2.029
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             SS
                                                             CPFF
                                                             BAE Systems
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.328
                                                                     2018-11
                                                                
                                                                 
                                                                     0.791
                                                                
                                                                 
                                                                     0.791
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.618
                                                                     2018-11
                                                                
                                                                 
                                                                     2.965
                                                                
                                                                 
                                                                     2.965
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             SS
                                                             CPFF
                                                             UARC APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.084
                                                                     2018-11
                                                                
                                                                 
                                                                     0.890
                                                                
                                                                 
                                                                     0.890
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TMPC 8.0
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.277
                                                                     2018-11
                                                                
                                                                 
                                                                     0.949
                                                                
                                                                 
                                                                     0.949
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - TTWCS A2AD Improvements  (NAV/COMMS)
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.180
                                                                     2018-12
                                                                
                                                                 
                                                                     0.641
                                                                
                                                                 
                                                                     0.641
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering- TTWCS Software Support Activity(NAV/COMMS)
                                                             SS
                                                             CPFF
                                                             LMVF
                                                             Valley Forge, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.785
                                                                     2018-12
                                                                
                                                                 
                                                                     0.516
                                                                
                                                                 
                                                                     0.516
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Pre-Planned Product Improvement efforts (PPPI) required to perform nonrecurring engineering activities, systems and software development, integration and testing of capability upgrades to address emergent threats, UONS, fleet gaps, and the Tomahawk ORD.

TMPC 6.0 - Missile Modernization; Timeline Improvements; Communications Upgrades; deploys to all sites, IOC 4th Qtr FY20.  Aligns with PU: 4032.
                                                     
                                                         
                                                             TMPC 6.0
                                                             SS
                                                             CPFF
                                                             Perspecta
                                                             San Jose, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.988
                                                                     2018-12
                                                                
                                                                 
                                                                     0.508
                                                                
                                                                 
                                                                     0.508
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.496
                                                                 1.496
                                                            
                                                        
                                                         
                                                             TMPC 6.0
                                                             SS
                                                             CPFF
                                                             Leidos
                                                             California, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.129
                                                                     2018-11
                                                                
                                                                 
                                                                     0.588
                                                                
                                                                 
                                                                     0.588
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.717
                                                                 1.717
                                                            
                                                        
                                                         
                                                             PPPI Development Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.760
                                                                     2018-11
                                                                
                                                                 
                                                                     0.434
                                                                
                                                                 
                                                                     0.434
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204229N_4036_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     TMPC, TTWCS, P3I
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: TMPC 6.0 IOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: TMPC 7.0 IOC
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: TMPC 7.0 SW Dev & Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: TMPC 8.0 SW Dev & Integration
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Software Development: TMPC 8.0 Requirements Definition
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware Development: TACTOM Preplanned Product Improvement (P3I)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test and Evaluation: TTWCS V5.6 Modernized Missile DT/OT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test and Evaluation: TMPC 6.0 Product Acceptance Testing (PAT) & DT/OT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test and Evaluation: TMPC 7.0 Product Acceptance Testing (PAT) & DT/OT
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: Test and Evaluation: TMPC 8.0 Product Acceptance Testing (PAT) & DT/OT
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204311N
                                 Integrated Surveillance System
                                 215
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     463.073
                                     55.164
                                     71.959
                                     88.382
                                     88.382
                                     100.754
                                     95.332
                                     84.608
                                     86.298
                                     Continuing
                                     Continuing
                                
                                 Projects 0344 (Sub Auxiliaries) and 1768 (Ship Plan Development and Design) are new start programs.
                                 The FY20 funding request was reduced by $3.000 million to account for the availability of prior year execution balances. 

Project 0766 provides for Integrated Undersea Surveillance Systems (IUSS) Research and Development Projects under the Maritime Surveillance Systems (MSS) Program Office (PEO SUB PMS 485).  IUSS provides the Navy with its primary means of submarine detection, both nuclear and diesel.  A portion of project 0766 Fixed Surveillance System (FSS) is classified, with details available at a higher classification level. 

The IUSS Research and Development project (0766) funds Surveillance Towed Array Sensor System (SURTASS) Passive and SURTASS Low Frequency Active (LFA) developments.  SURTASS provides the mobile, tactical arm of the Integrated Undersea Surveillance System, providing long range detection and cueing for tactical weapons platforms or other vessels of interest.  SURTASS LFA provides an active adjunct capability for IUSS passive and tactical sensors to assist in countering the quieter diesel and nuclear threats of the 1990s and beyond.  The LFA tasks are directed at detection of slow quiet threats in harsh littoral waters.

Development and improvement continues on the common IUSS processor based on NAVSEA's Acoustic Rapid Commercial Off The Shelf (COTS) Insertion (ARCI) program with a cyclical tech refresh of hardware and software in conjunction with the submarine Advanced Processor Build (APB) process.  The IUSS Integrated Common Processor (ICP) has the capability to process and display data from all fixed and mobile underwater systems.  The IUSS ICP is used for all new system installations and replaces the legacy systems as they reach end of life and require upgrading.  Additionally, SURTASS consolidated on the TB-29A Twin-line array, a variant of the Submarine TB-29A Long line array.  This reduced the number of array variants employed by SURTASS from 3 to 1, and enabled development and logistics cost savings by leveraging off the submarine TB-29A program.

The Navy's Theater Anti-Submarine Warfare (TASW) Offset Strategy responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEO SUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC).  Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.  In FY16, funds were reprogrammed to complete the first prototype contracting and deployment in support of the Navy's TASW Offset Strategy.  In FY17, the IUSS Research and Development project (0766) funded the second major prototype contracting, refurbishment and deployment to support the Navy's TASW Offset Strategy.  In FY18, the IUSS Research and Development project (0766) Overseas Contingency Operations (OCO) funded the third major prototype contracting, refurbishment and deployment to support the Navy's TASW Offset Strategy. Reprogrammed dollars funded non-recurring engineering updates focused on increasing Transformational Reliable Acoustic Path System (TRAPS) reliability. In FY19, Congressional budget additions funded the fourth major prototype contracting, refurbishment, and deployment.  This is a Military Intelligence Program (MIP).  

Project 0344 funds the Deployable System of Systems project which complements FSS and SURTASS by providing flexibility to TASW commanders worldwide by allowing the Fleet to address operational gaps in wide area undersea surveillance by using a deep water deployable system.

Project 1768 T-ARC(X) is a candidate replacement program for U.S. Navy's only organic undersea cable laying and repair ship, USNS ZEUS (T-ARC 7), which is approaching the end of her extended service life. The ship's main mission is to deploy, repair, and retrieve undersea cables and equipment, with a secondary mission of conducting acoustic, hydrographic and bathymetric surveys.
                                 
                                     
                                         38.972
                                         36.959
                                         59.619
                                         59.619
                                    
                                     
                                         55.164
                                         71.959
                                         88.382
                                         88.382
                                    
                                     
                                         16.192
                                         35.000
                                         28.763
                                         28.763
                                    
                                     
                                         
                                             35.000
                                        
                                         
                                             4.592
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     11.600
                                                     0.000
                                                     28.763
                                                     28.763
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     Program Adjustments:  

FY20 increase of $28.763M:  The FY20 funding request was reduced by $3.000 million to account for the availability of prior year execution balances. Other program adjustments included: $20.0M increase (Project 1768) to PE 0204311N to begin initial research and design for a follow-on Cable ship to replace the aging USNS Zeus; $11.9M increase (Project 0766.S41)for design and development of Underwater Segment advanced sensor technology and associated processing, and design to support alternative technologies. 

FY19 Increase of $35.000M:  $35.0M Congressional Add (Project 9999) for additional Transformational Reliable Acoustic Path System (TRAPS) units.

FY18 increase of $16.192M:  $11.6M (Project 0766.L24) for OCO requirements and $4.592M (Project 0766.L24) reprogramming for TRAPS.
                                
                                 
                                     
                                         0344
                                         SUB AUXILIARIES
                                         
                                             0.000
                                             0.000
                                             0.000
                                             8.500
                                             8.500
                                             22.500
                                             25.100
                                             24.400
                                             24.888
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 0344 is a new start program.
                                             The Deployable Family of Systems (DFoS) project (0344), complementing FSS and SURTASS, provides flexible and responsive wide area surveillance to the Theater Anti-Submarine Warfare (TASW) commanders worldwide.    DFoS will operate as adjunct systems to meet the established FSS and SURTASS missions and to meet additional missions as articulated in the OPNAV Top Level Requirements document and follow-on Course of Action Analysis (COAA) and as dictated by TASW commanders evolving and emergent operational requirements.  DFoS is comprised of the following systems:  Deep Water Passive (DWP), Deep Water Active (DWA), and Mobile Passive System (MPS).  Informed by TASW Offset operations and the tailored requirements process, the DFoS Program of Record (POR) will focus initially on the DWP increment and associated spiral development updates.  Spiral developments to meet the evolving submarine threat will leverage on-going Navy, DARPA, and small business research efforts including processing and sensor technology.  Follow-on increments will be focused on DWA and MPS.
                                             
                                                 
                                                     Deployable Family of Systems (DFoS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             8.500
                                                             0
                                                        
                                                         
                                                             8.500
                                                             0
                                                             - Conduct technology risk reduction and integration in the Software sub-system as identified in the OPNAV DFoS Validated Requirements and as informed by TASW Offset Operations (Software Integration/Algorithm Development).
- Conduct technology risk reduction and integration in the C4I sub-system as identified in OPNAV DFoS Validated Requirements and as informed by TASW Offset Operations (C4I Integration/S&T).
- Award DWP Spiral 2 competitive contract.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request in the amount of $8.5M is initial funding for the DFoS POR.
                                                    
                                                
                                            
                                             FY 2019: DWP Spiral 2 Acquisition Strategy (AS)
FY 2020: DWP Spiral 2 Rapid Fielding
FY 2020: Initiate DWP Spiral 2 Low Rate Initial Production (LRIP)
FY 2020-2021: Engineering:  DWP Risk Reduction 
FY 2020-2021: Software Integration - Build 21
FY 2020-2021: C4I Integration Stage 1
FY 2021: DWP Spiral 2 Production Readiness Review (PRR)
FY 2022: Deep Water Active (DWA) and Mobile Passive/Active System (MPAS) Course of Action Analysis (COAA), TLR, and Quick Reaction Assessment (QRA)
FY 2023: DWP Spiral 2 Post Implementation Review (PIR) 
FY 2023: Initiate DWP Spiral 2 Full Rate Production (FRP)
FY 2024: DWA Rapid Prototyping and AP
                                             Requirements documents (Top Level Requirements (TLR)) under development (FY19 TLR development cost administered by OPNAV N974B).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             DFoS Processing
                                                             C
                                                             CPFF
                                                             APL/JHU
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.440
                                                                
                                                                 
                                                                     0.440
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS  Processing
                                                             C
                                                             CPFF
                                                             Leidos
                                                             MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.450
                                                                
                                                                 
                                                                     1.450
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS Processing
                                                             C
                                                             CPFF
                                                             Sandia National Lab
                                                             NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS Processing
                                                             C
                                                             CPFF
                                                             Proteq
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS Risk Reduction
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             DFoS C4I Integration
                                                             WR
                                                             SSC Pacific
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.900
                                                                
                                                                 
                                                                     1.900
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS  C4I Integration
                                                             WR
                                                             NUWC Newport
                                                             RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.985
                                                                
                                                                 
                                                                     1.985
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DFoS C4I Integration
                                                             WR
                                                             Navy Research Lab
                                                             DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             DFoS
                                                             C
                                                             CPFF
                                                             BAH
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.425
                                                                
                                                                 
                                                                     0.425
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204311N_0344_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0344
                                                     
                                                         
                                                             Test and Evaluation Milestones: Quick Reaction Assessment (QRA): DWP Spiral 2 QRA
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DWP Acquisition Documentation: DWP Spiral 2 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 21 Software Algorithm Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 21 Software Integration and Test
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 21 Software Installation
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 23 Software Algorithm Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 23 Software Integration and Test
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DFoS Software Integration: Build 23 Software Installation
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: C4I Integration: Integration Stage 1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: C4I Integration: Integration Stage 2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: C4I Integration: Integration Stage 3
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DWP Low Rate Initial Production (LRIP): DWP Spiral 2 LRIP (9 Units)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DWP Low Rate Initial Production (LRIP): DWP Spiral 2 LRIP (10 (Units)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DWP Full Rate Production (FRP): DWP Spiral 2 FRP (13 Units)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Rapid Prototyping: DWA Rapid Prototyping
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: DWA Prototype: DWA Prototype (1 Unit)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0766
                                         IUSS Detect/Classif System
                                         
                                             463.073
                                             55.164
                                             36.959
                                             59.882
                                             59.882
                                             60.754
                                             60.232
                                             60.208
                                             61.410
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             A. This project includes efforts for SURTASS and the Theater ASW Offset Initiative.  The SURTASS project comprises the mobile, tactical arm of the Integrated Undersea Surveillance System, providing long range detection and cueing for tactical weapons platforms against both diesel and nuclear powered submarines.  SURTASS also provides the undersea surveillance necessary to support regional conflicts and sea-lane protection.  SURTASS has experienced recent passive and active success against diesel submarines operating in shallow water.  SURTASS is leveraging existing developments and reducing costs by using Non-Developmental Items and commercial hardware, supporting common Navy Undersea Warfare processing and towed array developments, and increasing operator efficiency through computer-aided detection and classification processing.  SURTASS development efforts include Low Frequency Active (LFA)/Compact Low Frequency Active (CLFA) improvements, common IUSS processing, twin-line array development and processing, improved detection and classification/passive automation to counter quieter threats, additional signal processing, integrated active and passive operations, improved Battle Group support, and improved information processing. 

LFA provides an active adjunct capability for IUSS passive and tactical sensors to counter the quieter diesel and nuclear threats of the 1990s and beyond.  The LFA tasks are directed at detection of slow, quiet threats in harsh littoral waters.  Improvements include TL-29A/LFA integration enhancements, advanced waveforms for littoral/shallow water operations including Doppler sensitive waveforms, and processing algorithms to reduce clutter and reverberation false alarms in shallow water.  The Integrated Common Processor (ICP) is a derivative of the NAVSEA Submarine Acoustic Rapid Commercial Off the Shelf (COTS) Insertion (ARCI) program, and is being augmented for IUSS requirements.  Together, the LFA/CLFA improvements, TL-29A, and the ICP support the SURTASS Active Improvement Program.

Functional improvements to ICP are delivered to the Fleet in software "builds" while hardware improvements are delivered through the Tech Insertion (TI) process.  Software improvements delivered via the Advanced Surveillance Build (ASB) process are based on the Advanced Processor Build (APB) process begun by the NAVSEA Submarine USW program.  Each ASB will introduce new capabilities into SURTASS systems including improved automation, normalizer techniques, adaptive beam forming, and display enhancements.  SURTASS participates in the process by contributing algorithms for consideration, supplying peer group members for review of candidate algorithms, participating in test evolutions, and incorporating improved algorithms into operational systems.  The TI process, modeled after the NAVSEA Submarine Undersea Warfare (USW) hardware improvement program, delivers processing technology improvements to platforms on roughly a 4-6 year cycle.  Hardware upgrades for active and passive arrays and communications systems will also be provided during TI upgrades, but not on a regular planned development cycle as for the processing upgrades. 

B. PEO SUB is involved with the development and maintenance of various IUSS systems.  These systems include Fixed Distributed systems (FDS), Fixed Distributed Systems-Commercial (FDS-C), and SURTASS.  The existing system architectures, signal processing, contact management, and reporting requirements will be evaluated as well as the requirements for future systems.  The cyclical development of the ICP will take advantage of automation advancement, array technology improvements, along with IUSS, submarine, and surface USW system commonality to address these requirements.

C. Theater Anti-Submarine Warfare Strategy (TASW) Offset Initiative responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEOSUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC). Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.
The FSS portion of 0766 is classified with details available at a higher classification level.
                                             
                                                 
                                                     Integrated Common Processor (ICP)
                                                     
                                                         
                                                             15.831
                                                             0
                                                             - Developed Advanced Surveillance Build (ASB)-17 / ASB-18 processing capability. 
- ASB 17/18 improvements completed in FY18 include: Improved interference rejection to expose additional information to the operator, Enhanced Adaptive Beam Forming to improve contact energy detection performance and management, Gram fidelity, Enhanced Array Shape Estimation to improve contact holding during small heading adjustments, maneuvers, and array instability, Improved Active Search Display to enhance operator efficiencies
                                                        
                                                    
                                                     
                                                         
                                                             13.650
                                                             0
                                                             - Develop Advanced Surveillance Build (ASB)-19 / ASB-20 processing capabilities.  
- ASB-19/20 improvements planned for completion in FY 2019 include:  Improved Single line Adaptive Beam Forming (ABF) in order to provide a common single and twin line ABF, An improved Acoustic Profiler Mitigation (APM) capability providing enhanced profiler acoustic content discrimination, Enhanced ship to shore data throughput through improvements to the Multi-Layer Passive Acoustic Compression (MPAC) algorithm, Improved trackers that will enhance operator's ability to track during maneuvers and heading changes, Multiple Resolution displays to improve operator efficiencies
- Develop Technology Insertion (TI)-20 hardware improvements for cyber security, Program Protection (afloat and Engineering Measurements Program (EMP)), and to address hardware obsolescence
                                                        
                                                         
                                                             18.481
                                                             0
                                                        
                                                         
                                                             18.481
                                                             0
                                                             - Develop Advanced Surveillance Build (ASB)-19 / ASB-20 processing capabilities.  
- ASB-19/20 improvements planned for completion in FY 2020 include: Kinematic tracker improvements to enhance operator's ability to track during maneuvers and heading changes, Contact History profile enhancements to aide operator association of possible contacts, Narrowband Acoustic paging improvements in order to rapidly scan large quantities of data,Improvements in the area of automatic detection
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY20 increase is to support accelerated transition of Cyber Security and Program Protection improvements, as well as Operator Workload Reduction (OWR) capabilities.
                                                    
                                                
                                                 
                                                     Compact Low Frequency Active (CLFA)
                                                     
                                                         
                                                             2.000
                                                             0
                                                             - Continued product improvement and upgrade efforts associated with CLFA and LFA Operational Test & Evaluation (OT&E) 
- Developed of cyber security enhancements. 
- Conducted pier-side and at-sea test and evaluations of LFA/CLFA system performance enhancements. 
- Conducted cyber security evaluation and testing of deployed systems.
                                                        
                                                    
                                                     
                                                         
                                                             2.000
                                                             0
                                                             - Continue product improvement and upgrade efforts associated with CLFA and LFA OT&E
- Continue development of cyber security enhancements
- Conduct pier-side and at-sea test and evaluations of LFA/CLFA system performance enhancements.
- Conduct yearly cyber security evaluation and testing of deployed systems.
- Investigate future active systems to outfit T-AGOS (X).
                                                        
                                                         
                                                             3.000
                                                             0
                                                        
                                                         
                                                             3.000
                                                             0
                                                             - Continue product improvement and upgrade efforts associated with CLFA and LFA OT&E
- Continue development of cyber security enhancements. 
- Conduct pier-side and at-sea test and evaluations of LFA/CLFA system performance enhancements.
- Conduct yearly cyber security evaluation and testing of deployed systems.
- Continue investigation of future active systems to outfit T-AGOS (X).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding increase in the amount of $1M supports increased active system development efforts in support of T-AGOS (X).
                                                    
                                                
                                                 
                                                     TL-29A/Twin-Line
                                                     
                                                         
                                                             2.000
                                                             0
                                                             - Continued development of upgraded telemetry components to address component obsolescence. 
- Continued development of fishing net mitigation solutions and upgrades to reduce potential for array damage from     fishing apparatus. 
- Continued at-sea test and evaluation efforts to demonstrate passive array system enhancements and net mitigation equipment.
- Continued evaluation of true fiber optic array technologies and array components, including Twin-line variants of new submarine Long-line arrays for future application to SURTASS.
                                                        
                                                    
                                                     
                                                         
                                                             2.000
                                                             0
                                                             - Continue development of upgraded telemetry components to address component obsolescence. 
- Continue development of fishing net mitigation solutions and upgrades to reduce potential for array damage from fishing apparatus. 
- Continue at-sea test and evaluation efforts to demonstrate passive array system enhancements and net mitigation equipment.
- Continue evaluation of true fiber optic array technologies and array components, including Twin-line variants of new submarine Long-line arrays for future application to SURTASS.
                                                        
                                                         
                                                             3.000
                                                             0
                                                        
                                                         
                                                             3.000
                                                             0
                                                             - Continue development of upgraded telemetry components to address component obsolescence. 
- Continue development of fishing net mitigation solutions and upgrades to reduce potential for array damage from fishing apparatus. 
- Continue at-sea test and evaluation efforts to demonstrate passive array system enhancements and net mitigation equipment.
- Continue evaluation of true fiber optic array technologies and array components, including Twin-line variants of new submarine Long-line arrays for future application to SURTASS.
- Investigate future passive systems to outfit T-AGOS(X).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding increase in the amount of $1M supports initial passive system development efforts in support of T-AGOS(X).
                                                    
                                                
                                                 
                                                     Theater Anti-Submarine Warfare (TASW)
                                                     
                                                         
                                                             16.192
                                                             0
                                                             OCO:
- Completed fabrication of additional prototype units to augment existing prototype barriers. 
- Completed deployment of additional prototype units. 
- Recovered and demilitarized TASW hardware in FY19 following completion of TASW Offset FY19 prototype operations. 
- Conducted non-reoccurring engineering to improve reliability of Transformational Reliable Acoustic Path System (TRAPS) units.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Classified Effort
                                                     The FSS portion of 0766 is classified with details available at a higher classification level.
                                                     
                                                         
                                                             19.141
                                                             0
                                                             The FSS portion of 0766 is classified with details available at a higher classification level.
                                                        
                                                    
                                                     
                                                         
                                                             19.309
                                                             0
                                                             The FSS portion of 0766 is classified with details available at a higher classification level.
                                                        
                                                         
                                                             35.401
                                                             0
                                                        
                                                         
                                                             35.401
                                                             0
                                                             The FSS portion of 0766 is classified with details available at a higher classification level.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was increased by $16.1M for design and development of Underwater Segment advanced sensor technology and associated processing, and design to support alternative installation technologies ($15.2M), as well as, increased Advanced Surveillance Build (ASB) processing improvements for the Integrated Common Processor ($0.9M).
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2237
                                                     SURTASS
                                                     
                                                         36.580
                                                         57.872
                                                         21.923
                                                         21.923
                                                         17.977
                                                         24.278
                                                         24.723
                                                         25.218
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             FY 2014: ICP Tech Refresh.  CLFA OT/CLFA/TL-29A/ICP FOT&E
FY 2015: ICP Tech Refresh.  LFA/CLFA/TL-29A/ICP FOT&E
FY 2016: ICP Tech Refresh.  ASB Step 4 Testing.
FY 2017: ICP Tech Refresh.  CLFA/TL-29A/ICP FOT&E
FY 2018: ICP Tech Refresh.  ASB Step 4 Testing.
FY 2018: LFA/TL-29A/ICP FOT&E
FY 2019: ICP Tech Refresh.  CLFA/TL-29A/ICP FOT&E
FY 2020: ASB Step 4 Testing.  LFA/CLFA/TL-29A/ICP FOT&E
The FSS portion of 0766 is classified with details available at a higher classification level.
                                             Successfully complete CLFA Operational Test Readiness Review. Successfully complete CLFA Developmental Test / Operational Test.  Successful demonstration of required LFA/CLFA improvements capability.  Successful transition of Submarine Advanced Processing Build (APB) functionality and advanced capabilities into IUSS products.  Successful transition of net mitigation technologies into Towed Array baseline.
The FSS portion of 0766 is classified with details available at a higher classification level.
                                        
                                         
                                             The R3 and the R4 / R4A reflect the UNCLASSIFIED portion of the PE.
The FSS portion of 0766 is classified with details available at a higher classification level.
                                             
                                                 
                                                     Product Development
                                                     The FSS portion of 0766 is classified with details available at a higher classification level.
                                                     
                                                         
                                                             IUSS COMMON ARCHITECTURE
                                                             C
                                                             CPFF
                                                             LOCKHEED MARTIN
                                                             VA
                                                             
                                                                 39.196
                                                                 
                                                                     6.326
                                                                     2017-12
                                                                
                                                                 
                                                                     5.437
                                                                     2018-12
                                                                
                                                                 
                                                                     7.505
                                                                
                                                                 
                                                                     7.505
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IUSS COMMON ARCHITECTURE
                                                             SS
                                                             CPFF
                                                             APL/JHU
                                                             MD
                                                             
                                                                 4.128
                                                                 
                                                                     1.054
                                                                     2018-04
                                                                
                                                                 
                                                                     1.170
                                                                     2019-04
                                                                
                                                                 
                                                                     1.586
                                                                
                                                                 
                                                                     1.586
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IUSS COMMON ARCHITECTURE
                                                             Various
                                                             VARIOUS
                                                             Not Specified
                                                             
                                                                 69.693
                                                                 
                                                                     2.056
                                                                     2017-12
                                                                
                                                                 
                                                                     1.765
                                                                     2018-12
                                                                
                                                                 
                                                                     2.393
                                                                
                                                                 
                                                                     2.393
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IUSS COMMON ARCHITECTURE
                                                             C
                                                             CPFF
                                                             ADAPTIVE Methods
                                                             VA
                                                             
                                                                 3.337
                                                                 
                                                                     0.774
                                                                     2017-12
                                                                
                                                                 
                                                                     0.680
                                                                     2018-12
                                                                
                                                                 
                                                                     0.922
                                                                
                                                                 
                                                                     0.922
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ACTIVE IMPROVEMENT/CLFA/LFA
                                                             WR
                                                             NFESC
                                                             CA
                                                             
                                                                 2.533
                                                                 
                                                                     0.414
                                                                     2017-12
                                                                
                                                                 
                                                                     0.413
                                                                     2018-12
                                                                
                                                                 
                                                                     0.620
                                                                
                                                                 
                                                                     0.620
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ACTIVE IMPROVEMENT/CLFA/LFA
                                                             WR
                                                             SSC PAC
                                                             CA
                                                             
                                                                 1.752
                                                                 
                                                                     0.199
                                                                     2017-11
                                                                
                                                                 
                                                                     0.197
                                                                     2018-11
                                                                
                                                                 
                                                                     0.296
                                                                
                                                                 
                                                                     0.296
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ACTIVE IMPROVEMENT/CLFA/LFA
                                                             SS
                                                             CPFF
                                                             APL/JHU
                                                             MD
                                                             
                                                                 3.372
                                                                 
                                                                     0.512
                                                                     2018-04
                                                                
                                                                 
                                                                     0.509
                                                                     2019-04
                                                                
                                                                 
                                                                     0.796
                                                                
                                                                 
                                                                     0.796
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARRAY IMPROVEMENTS
                                                             SS
                                                             CPFF
                                                             APL/JHU
                                                             VA
                                                             
                                                                 4.307
                                                                 
                                                                     0.920
                                                                     2018-04
                                                                
                                                                 
                                                                     0.927
                                                                     2019-04
                                                                
                                                                 
                                                                     1.150
                                                                
                                                                 
                                                                     1.150
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARRAY IMPROVEMENTS
                                                             SS
                                                             CPFF
                                                             ADAPTIVE METHODS
                                                             VA
                                                             
                                                                 1.750
                                                                 
                                                                     0.339
                                                                     2017-12
                                                                
                                                                 
                                                                     0.321
                                                                     2018-12
                                                                
                                                                 
                                                                     0.482
                                                                
                                                                 
                                                                     0.482
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARRAY IMPROVEMENTS
                                                             Various
                                                             VARIOUS
                                                             Not Specified
                                                             
                                                                 10.115
                                                                 
                                                                     0.441
                                                                     2018-01
                                                                
                                                                 
                                                                     0.448
                                                                     2019-01
                                                                
                                                                 
                                                                     0.672
                                                                
                                                                 
                                                                     0.672
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             Various
                                                             SSC PAC
                                                             CA
                                                             
                                                                 3.932
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.132
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             Various
                                                             NUWC NEWPORT
                                                             RI
                                                             
                                                                 2.543
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.843
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             SS
                                                             CPFF
                                                             APL/UW
                                                             WA
                                                             
                                                                 13.074
                                                                 
                                                                     0.900
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.974
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             Various
                                                             VARIOUS
                                                             CA
                                                             
                                                                 2.284
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.284
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             C
                                                             CPFF
                                                             LEIDOS
                                                             CA
                                                             
                                                                 54.410
                                                                 
                                                                     10.092
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 64.502
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             C
                                                             CPFF
                                                             PROTEQ
                                                             VA
                                                             
                                                                 2.830
                                                                 
                                                                     1.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.830
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             SS
                                                             CPFF
                                                             SANDIA
                                                             NM
                                                             
                                                                 0.621
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.621
                                                            
                                                        
                                                         
                                                             TASW FIELDING
                                                             WR
                                                             NAVY OCEANOGRAPHIC OFFICE
                                                             MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             FSS - Classified
                                                             Various
                                                             TBD
                                                             Not Specified
                                                             
                                                                 149.680
                                                                 
                                                                     19.141
                                                                     2017-11
                                                                
                                                                 
                                                                     19.309
                                                                     2018-11
                                                                
                                                                 
                                                                     35.401
                                                                
                                                                 
                                                                     35.401
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
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                                                             CPFF
                                                             APL/JHU
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                                                             Lockheed Martin
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                                                             TASW FIELDING
                                                             WR
                                                             NUWC NEWPORT
                                                             MA
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                                                                     0.000
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                                                             TASW FIELDING
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                                                             Various
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                                                                     2018-01
                                                                
                                                                 
                                                                     0.107
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                                                             TEST and EVALUATION MILESTONES: CARINA Testing: CARINA Development Testing (2nd Test)
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                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing: Pier-side and At-Sea T&E of LFA/CLFA Enhancements (2018)
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                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing: LFA/CLFA Cyber Security Evaluation and Testing (Yearly)
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                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing:  LFA/CLFA Cyber Dockside Test (2021)
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                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing:   LFA/CLFA Cyber Lab Test (2022)
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                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing:   LFA/CLFA Cyber Dockside Test (2022)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: LFA/CLFA Testing:  LFA/CLFA Cyber Lab Test (2023)
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                                                                     2
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                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: TL-29A Testing: TL-29A At-SEA T&E Passive System/Net Mitigation (2018)
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                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: TL-29A Testing:  TL-29A At-SEA T&E Passive System/Net Mitigation (2020)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: TL-29A Testing:  TL-29A At-SEA T&E Passive System/Net Mitigation (2021)
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                                                             TEST and EVALUATION MILESTONES: TL-29A Testing:  TL-29A At-SEA T&E Passive System/Net Mitigation (2022)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: TL-29A Testing:  TL-29A At-SEA T&E Passive System/Net Mitigation (2023)
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                                                             TEST and EVALUATION MILESTONES: ICP Advanced Surveillance Builds (ASB): ASB-18 Test Event
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TEST and EVALUATION MILESTONES: ICP Advanced Surveillance Builds (ASB): ASB-19 Test Event
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                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: TRAPS/CARINA Fielding: NRE - Reliability Improvement
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: TRAPS/CARINA Fielding: Addtional Prototype Fabrication
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: TRAPS/CARINA Fielding: Addtional Prototype Deployment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: TRAPS/CARINA Fielding: TASW Hardware Recovery/Demilitarize
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: ICP Technology Insertion: ICP Tech Insertion TI-20
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: ICP Technology Insertion: ICP Tech Insertion TI-22
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION MILESTONES: ICP Technology Insertion: ICP Tech Insertion TI-24
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1768
                                         Ship Plan Development and Design
                                         
                                             0.000
                                             0.000
                                             0.000
                                             20.000
                                             20.000
                                             17.500
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             47.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project 1768 is a new start program.
                                             Project 1768 T-ARC(X) is a candidate replacement program for U.S. Navy's only organic undersea cable laying and repair ship, USNS ZEUS (T-ARC 7), which is approaching the end of her extended service life. The ship's main mission is to deploy, repair, and retrieve undersea cables and equipment, with a secondary mission of conducting acoustic, hydrographic and bathymetric surveys.
                                             
                                                 
                                                     Ship Concept Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             20.000
                                                             0
                                                        
                                                         
                                                             20.000
                                                             0
                                                             - Begin developing Cable Laying Design, conduct Industry Studies and Request For Proposal (RFP) preparation.
- Engineering team begins developing specification and technical data package (TDP). 
- Develop program documents to support Gate reviews and Interim Program Review (IPR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funding request in the amount of $20M is the initial funding (NEW START) to begin research and design for a Cable Laying Ship.
                                                    
                                                
                                            
                                             
                                                 
                                                     5080/SCN
                                                     T-ARC Cable Repair Ship
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         305.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         305.000
                                                    
                                                
                                            
                                             Detail Design and Construction Contract to be awarded in FY22.
                                             Annual Program Review
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Industry Studies
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2020-08
                                                                
                                                                 18.000
                                                                 24.000
                                                            
                                                        
                                                         
                                                             Cable Laying  Design
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-01
                                                                
                                                                 1.000
                                                                 3.000
                                                            
                                                        
                                                         
                                                             Engineering Integration/Design
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2020-01
                                                                
                                                                 2.500
                                                                 7.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Requirements Definition
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Spec and TDP development
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2020-01
                                                                
                                                                 3.000
                                                                 7.000
                                                            
                                                        
                                                         
                                                             Milestone Doc/RFP development
                                                             TBD
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-01
                                                                
                                                                 3.000
                                                                 5.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204311N_1768_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1768
                                                     
                                                         
                                                             CDD Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Gate 3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Interim Program Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestone B/C
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Gate 4/5
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             35.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             35.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Navy's Theater Anti-Submarine Warfare (TASW) Offset Strategy responds to an urgent EUROCOM/AFRICOM requirement for additional maritime intelligence, surveillance, and reconnaissance capabilities. PEO SUB, in conjunction with COMSUBFOR and CNO, directed a rapid prototyping program be undertaken utilizing systems developed by the Office of Naval Research (ONR), the Defense Advanced Research Projects Agency (DARPA) and the Naval Undersea Warfare Center (NUWC).  Development of TASW capabilities to meet TASW requirements against evolving threats in the EUROCOM/AFRICOM Area of Responsibility (AOR) will also serve to address similar requirements globally.  In FY19, Congressional budget additions funded the fourth major prototype contracting, refurbishment, and deployment.  This is a Military Intelligence Program (MIP).
                                             
                                                 
                                                     Additional TRAPS Units
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         35.000
                                                         - Refurbish/repair TASW Offset operational prototypes
- Conducted non-recurring engineering to increase prototype reliability
- Initiate Deployable Family of Systems (DFoS) tailored Deep Water Passive (DWP) acquisition documentation and contract planning.
- Acquire fourth lot of TRAPS (DWP Spiral 1) nodes
- Conduct technology risk reduction for DFoS subsystems
                                                    
                                                
                                            
                                             FY 2019: Deep Water Passive (DWP) Spiral 1 Contract Award
FY 2019: DWP Low Rate Initial Production (LRIP) (15 Units)
FY 2019: Software Risk Reduction
FY 2019: C4I Risk Reduction
                                             TBD
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             TASW Fielding
                                                             WR
                                                             SSC Pacific
                                                             CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.461
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.461
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             WR
                                                             NUWC Newport
                                                             RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.100
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.100
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             C
                                                             CPFF
                                                             Leidos
                                                             MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     24.349
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.349
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             C
                                                             CPFF
                                                             APL/JHU
                                                             MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             C
                                                             CPFF
                                                             Proteq
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.400
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             WR
                                                             Navy Research Lab
                                                             DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             TASW Fielding
                                                             C
                                                             CPFF
                                                             Sandia National Lab
                                                             NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             TASW Fielding
                                                             WR
                                                             Navy Oceanographic Office
                                                             MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             TASW Fielding
                                                             WR
                                                             Navy Oceanographic Office
                                                             MS
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.025
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.025
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             TASW Fielding
                                                             C
                                                             CPFF
                                                             BAH
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.415
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.415
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204311N_9999_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Production Milestones: Acquisition Documentation: DWP Spiral 1 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Low Rate Initial Production (LRIP): Low Rate Initial Production
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Software Risk Reduction: Software Risk Reduction
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: C4I Risk Reduction: C4I Risk Reduction
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
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                                     0.000
                                     0.000
                                     15.454
                                     14.449
                                     14.449
                                     10.748
                                     6.079
                                     0.000
                                     0.000
                                     0.000
                                     46.730
                                
                                 This program was previously funded in FY 2018 under Program Element 0603564N (Ship Preliminary Design and Feasibility Studies) Project 3261 (TAGOS Design and Total Ship Integration). This program element continues efforts started under the previous program element and is not a new start. FY20 funding will enable the program to complete Preliminary Design, start contract design and continue industry participation.  

T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by
providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military
Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance
towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore
stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).
                                 
                                     
                                         0.000
                                         15.454
                                         14.449
                                         14.449
                                    
                                     
                                         0.000
                                         15.454
                                         14.449
                                         14.449
                                    
                                     
                                         0
                                         0
                                         0
                                         0
                                         0
                                    
                                
                                 
                                     
                                         3261
                                         TAGOS Design & Total Ship Integration
                                         
                                             0.000
                                             0.000
                                             15.454
                                             14.449
                                             14.449
                                             10.748
                                             6.079
                                             0.000
                                             0.000
                                             0.000
                                             46.730
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             T-AGOS Design & Total Ship Integration - Ocean surveillance ships gather underwater acoustical data to support the mission of the Integrated Undersea Surveillance System by
providing a ship platform capable of theater anti-submarine acoustic passive and active surveillance. Auxiliary General Ocean Surveillance Ships (T-AGOS) are operated by Military
Sealift Command to support the anti-submarine warfare mission of the commanders of the Atlantic and Pacific Fleets. The two current classes of surveillance ships use surveillance
towed-array sensor system (SURTASS) equipment to gather undersea acoustic data. The ships also carry electronic equipment to process and transmit that data via satellite to shore
stations for evaluation. Funding will support recapitalization of the four SWATH (T-19 Class) and one SWATH (T-23 Class) Auxiliary General Ocean Surveillance ships (T-AGOS).
                                             
                                                 
                                                     T-AGOS Design
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funding for FY18 is in PE 0603564N (Ship Preliminary Design and Feasibility Studies) Project 3261 (TAGOS Design and Total Ship Integration). FY18 funding amount is $7.050 million.
                                                        
                                                    
                                                     
                                                         
                                                             15.454
                                                             0
                                                             Begin the Navy led Preliminary Design efforts. Continue development of SURTASS interface documentation. Conduct Gate 3 to support submission of the CDD for joint staffing. Develop model to conduct seakeeping and loads tests.  Coordinate acquisition efforts with NAVSEA, MSC, PEO SHIPS, CNO, ASN RD&A, OSD, and Fleet.
                                                        
                                                         
                                                             14.449
                                                             0
                                                        
                                                         
                                                             14.449
                                                             0
                                                             Award multiple contracts for industry studies. Complete Preliminary Design, start contract design with industry participation. Start development of Request For Proposals (RFP) documentation for Detail Design and Construction (DD&C) Contract and conduct model testing. Continue to coordinate acquisition efforts with NAVSEA, MSC, PEO SHIPS, CNO, ASN RD&A, OSD, and Fleet.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 decrease due to design efforts and model development for testing.
                                                    
                                                
                                            
                                             
                                                 
                                                     SCN/5030
                                                     TAGOS SURTAS SHIPS
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         343.244
                                                         369.000
                                                         301.980
                                                         1621.276
                                                         2635.500
                                                    
                                                
                                            
                                             Develop CDD, conduct trade studies and Pre-Preliminary Design in FY18.  Start Navy-led Preliminary Design in FY19. Issue RFP for Industry Studies for award of multiple contracts in FY20 to participate in Navy-led Contract Design  efforts. Complete Navy-led PD/CD efforts in FY21in order to issue Detail Design and Construction (DD&C) RFP and award to a single shipbuilder in FY22 for DD&C of a Lead Ship with options for up to six Follow-On ships.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY18 funding is in PE 0603564N P/U 3261.
                                                     
                                                         
                                                             Engineering Integration/Design
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.155
                                                                     2019-01
                                                                
                                                                 
                                                                     5.186
                                                                
                                                                 
                                                                     5.186
                                                                     2020-01
                                                                
                                                                 6.608
                                                                 17.949
                                                            
                                                        
                                                         
                                                             Industry Studies (shipyards)
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-05
                                                                
                                                                 2.000
                                                                 4.000
                                                            
                                                        
                                                         
                                                             Model Testing
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.700
                                                                     2019-01
                                                                
                                                                 
                                                                     2.300
                                                                
                                                                 
                                                                     2.300
                                                                     2020-01
                                                                
                                                                 1.000
                                                                 7.000
                                                            
                                                        
                                                         
                                                             SURTASS Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.300
                                                                     2019-01
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-01
                                                                
                                                                 1.300
                                                                 3.600
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY18 funding is in PE 0603564N P/U 3261.
                                                     
                                                         
                                                             Milestone Doc/RFP Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.317
                                                                     2019-01
                                                                
                                                                 
                                                                     1.174
                                                                
                                                                 
                                                                     1.174
                                                                     2020-01
                                                                
                                                                 2.340
                                                                 4.831
                                                            
                                                        
                                                         
                                                             Specification & TDP Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.052
                                                                     2019-01
                                                                
                                                                 
                                                                     1.729
                                                                
                                                                 
                                                                     1.729
                                                                     2020-01
                                                                
                                                                 1.046
                                                                 4.827
                                                            
                                                        
                                                         
                                                             Systems Integration (C4I/Safety/Risk)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.620
                                                                     2019-01
                                                                
                                                                 
                                                                     0.640
                                                                
                                                                 
                                                                     0.640
                                                                     2020-01
                                                                
                                                                 1.227
                                                                 2.487
                                                            
                                                        
                                                         
                                                             Source Selection Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-02
                                                                
                                                                 0.300
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY18 funding is in PE 0603564N P/U 3261.
                                                     
                                                         
                                                             Test and Evaluation Planning
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.310
                                                                     2019-01
                                                                
                                                                 
                                                                     0.320
                                                                
                                                                 
                                                                     0.320
                                                                     2020-01
                                                                
                                                                 1.007
                                                                 1.637
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204313N_3261_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3261
                                                     
                                                         
                                                             Gate 3
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Milestone B/C
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             DD&C Award
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Interim Program Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Gate 2 reconvene
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             GATE 4/5
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
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                                     57.557
                                     2.346
                                     6.073
                                     6.931
                                     6.931
                                     3.109
                                     2.310
                                     1.297
                                     1.323
                                     Continuing
                                     Continuing
                                
                                 The FY 2020 funding request was reduced by $0.152 million to account for the availability of prior year execution balances. 

Landing Craft, Air Cushion (LCAC): Research and development efforts to transfer technologies into functional uses on the current LCACs. Current technology initiatives include sustainability/reliability/readiness/performance analyses, LCAC communication improvements, compliance with Cybersecurity policy regulations, and LCAC Total Ownership Costs (TOC) reduction initiatives. 

Landing Craft, Utility (LCU 1700): Replacement program for the current LCU 1610 class craft - a class of craft that has exceeded its 25-year planned service life by nearly double, average age of craft is approaching 50-years-old.  LCU 1700 will provide similar payload, range, speed, and interoperability. Detail design contract awarded Q2 FY18.

The Amphibious Support Craft Vehicle (ASCV) which will be the Lighter Amphibious Resupply Cargo, 5 ton (LARC-V) Replacement, provides amphibious equipment and personnel transport as well as near shore salvage and diving capability.
                                 
                                     
                                         3.940
                                         6.073
                                         7.100
                                         7.100
                                    
                                     
                                         2.346
                                         6.073
                                         6.931
                                         6.931
                                    
                                     
                                         -1.594
                                         0.000
                                         -0.169
                                         -0.169
                                    
                                     
                                         
                                             0.391
                                             0.000
                                        
                                         
                                             -0.006
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.152
                                                     -0.152
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.017
                                                     -0.017
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -1.979
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.152 million to account for the availability of prior year execution balances. Increase in FY 2020 to support the Amphibious Support Craft Vehicle.
                                
                                 
                                     
                                         2231
                                         LCAC / LCU 1700
                                         
                                             54.868
                                             2.035
                                             1.153
                                             1.061
                                             1.061
                                             1.352
                                             1.350
                                             1.297
                                             1.323
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Landing Craft, Air Cushion (LCAC): Research and development efforts to transfer technologies into functional uses on the current LCACs. Ongoing technology initiatives include sustainability/reliability/readiness/performance analyses, LCAC communication improvements, Cybersecurity policy regulations compliance, and LCAC Total Ownership Costs (TOC) reduction initiatives.

Landing Craft, Utility (LCU 1700): Replacement program for the current LCU 1610 class craft - a class of craft that has exceeded its 25-year planned service life by nearly double, average age of craft is approaching 50-years-old.  LCU 1700 will provide similar payload, range, speed, and interoperability. Detail design contract awarded Q2 FY18.

The FY 2020 funding request was reduced to account for the availability of prior year execution balances.
                                             
                                                 
                                                     LCAC RDT&E,N and LCU 1700
                                                     
                                                         
                                                             2.035
                                                             0
                                                             LCAC:
- Improved reliability and maintainability of the LCAC HM&E systems. 
- Commenced efforts to complete the technical data package for Windows 10 updates to SBC4 (command and control system) and LCAC Mission Support Systems (LMSS) stations in accordance with DoD directives and Cybersecurity requirements. 
- Commenced efforts to attain Platform IT Risk Management Framework (RMF) accreditation. 
- Completed the technical data package for electronic navigation on LCAC; in accordance with OPNAVINST 9420.2A.

LCU:
- Conducted risk reduction efforts, which support Life Cycle/Total Ownership Cost (TOC) reductions for the class.
- Performed Developmental Testing (DT-1).
- Commenced Platform IT Risk Management Framework (RMF) accreditation activity.
- Commenced development of Command, Control, Communications, Computers, and Navigation (C4N) Turnkey Solution.
                                                        
                                                    
                                                     
                                                         
                                                             1.153
                                                             0
                                                             LCAC:
- Continue to improve reliability and maintainability of the LCAC HM&E systems. 
- Complete the technical data package for Windows 10 updates to SBC4 (command and control system) and LCAC Mission Support Systems (LMSS) stations in accordance with DoD directives and Cybersecurity requirements. 
- Attain Platform IT Risk Management Framework (RMF) accreditation. 

LCU:
- Conduct risk reduction efforts, which support Life Cycle/Total Ownership Cost (TOC) reductions for the class.
- Perform Developmental Testing (DT-2). 
- Complete Platform IT Risk Management Framework (RMF) accreditation.
- Continue development of Command, Control, Communications, Computers, and Navigation (C4N) Turnkey Solution.
- Commence planning efforts for Operational Testing.
                                                        
                                                         
                                                             1.061
                                                             0
                                                        
                                                         
                                                             1.061
                                                             0
                                                             LCAC:
- Continue to improve reliability and maintainability of the LCAC HM&E systems. 
- Maintain compliance with cybersecurity directives and mandates.

LCU:
- Conduct risk reduction efforts, which support Life Cycle/Total Ownership Cost (TOC) reductions for the class.
- Perform Developmental Testing (DT-3 and DT-4). 
- Continue planning efforts for Operational Testing.
- Complete development and commence testing of Command, Control, Communications, Computers, and Navigation (C4N) Turnkey Solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was reduced to account for the availability of prior year execution balances and rate adjustments.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN 0970
                                                     LCAC
                                                     
                                                         5.507
                                                         3.709
                                                         3.392
                                                         3.392
                                                         6.758
                                                         20.889
                                                         20.958
                                                         21.381
                                                         0.000
                                                         201.113
                                                    
                                                
                                                 
                                                     SCN 5139
                                                     LCAC SLEP
                                                     
                                                         0.000
                                                         23.321
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1443.818
                                                    
                                                
                                                 
                                                     SCN 5100
                                                     LCU 1700
                                                     
                                                         0.000
                                                         41.520
                                                         85.670
                                                         85.670
                                                         89.514
                                                         88.708
                                                         89.524
                                                         91.313
                                                         196.412
                                                         716.661
                                                    
                                                
                                            
                                             Multiple contracts and Field Activities are involved to complete the various projects.
                                             LCAC: Continue to improve the reliability, maintainability, and security of the LCAC.

LCU 1700: Continue risk reduction efforts, update acquisition documentation, and continue IT/OT activities. Establish efforts to improve reliability, maintainability, and security of LCU 1700 as detail design develops.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             LCAC - Component Development
                                                             WR
                                                             NSWC CD
                                                             Philadelphia, PA
                                                             
                                                                 8.325
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.325
                                                            
                                                        
                                                         
                                                             LCAC - Systems Engineering
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 7.234
                                                                 
                                                                     0.240
                                                                     2018-01
                                                                
                                                                 
                                                                     0.199
                                                                     2019-01
                                                                
                                                                 
                                                                     0.244
                                                                
                                                                 
                                                                     0.244
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LCU - Special Studies
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.840
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.840
                                                            
                                                        
                                                         
                                                             LCU - Ship Design
                                                             WR
                                                             NSWC
                                                             Various
                                                             
                                                                 17.499
                                                                 
                                                                     0.959
                                                                     2018-01
                                                                
                                                                 
                                                                     0.310
                                                                     2019-01
                                                                
                                                                 
                                                                     0.227
                                                                
                                                                 
                                                                     0.227
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             LCAC - Technical Engineering Services
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 12.140
                                                                 
                                                                     0.560
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.700
                                                            
                                                        
                                                         
                                                             LCU - Research Studies
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.565
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.565
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             LCAC - Developmental Test & Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.287
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.287
                                                            
                                                        
                                                         
                                                             LCAC -Operational Test & Evaluation
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 2.047
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.047
                                                            
                                                        
                                                         
                                                             LCAC - Test Assets
                                                             WR
                                                             NSWC PCD
                                                             Panama City, FL
                                                             
                                                                 0.850
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.850
                                                            
                                                        
                                                         
                                                             LCU - Developmental Test & Evaluation
                                                             WR
                                                             OPTEVFOR/MCOTEA
                                                             Norfolk, VA/Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2018-01
                                                                
                                                                 
                                                                     0.358
                                                                     2019-01
                                                                
                                                                 
                                                                     0.362
                                                                
                                                                 
                                                                     0.362
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LCU - Operational Test & Evaluation
                                                             WR
                                                             OPTEVFOR/MCOTEA
                                                             Norfolk, VA/Quantico, VA
                                                             
                                                                 0.009
                                                                 
                                                                     0.076
                                                                     2018-01
                                                                
                                                                 
                                                                     0.240
                                                                     2019-01
                                                                
                                                                 
                                                                     0.228
                                                                
                                                                 
                                                                     0.228
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.726
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.726
                                                            
                                                        
                                                         
                                                             Program Management
                                                             WR
                                                             NSWC CD
                                                             West Bethesda, MD
                                                             
                                                                 1.271
                                                                 
                                                                     0.050
                                                                     2018-01
                                                                
                                                                 
                                                                     0.046
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.367
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Not Specified
                                                             
                                                                 0.064
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.064
                                                            
                                                        
                                                         
                                                             Defense Acquisition Workforce
                                                             MIPR
                                                             OSD
                                                             Not Specified
                                                             
                                                                 0.011
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.011
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2231
                                                     
                                                         
                                                             LCAC - Technology Initiatives
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             LCU 1700 - Integrated Developmental / Operational Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             LCU 1700 - C4N Turnkey Solution
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LCU 1700 - Sustainment Technology Initiatives
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2909
                                         Amphibious Lighterage Development
                                         
                                             2.689
                                             0.311
                                             4.920
                                             5.870
                                             5.870
                                             1.757
                                             0.960
                                             0.000
                                             0.000
                                             0.000
                                             16.507
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Amphibious Support Craft Vehicle (ASCV) which will be the Lighter Amphibious Resupply Cargo, 5 ton (LARC-V) Replacement, provides amphibious equipment and personnel transport as well as near shore salvage and diving capability. It is a vital piece of equipment required for the execution of the Naval Beach Group (NBG) and Underwater Construction Team (UCT) missions.
                                             
                                                 
                                                     LARC-V Replacement
                                                     
                                                         
                                                             0.311
                                                             0
                                                             The ASCV program schedule and associated funding was re-baselined with the Resource Sponsor in Q3 FY 2017. Subsequent to the approved re-baseline and realignment of funds, and in consideration of the program funding gap in FY 2016, a new series of program goals was established for ASCV. In FY 2018, ASCV will continue development and execution of a tailored acquisition plan to conform with all required tasks and documents for an ACAT IV (T) program, in support of a Milestone A and Gate 2/3 review with the Milestone Decision Authority. Inclusive as  part of the Milestone and Gate Review process,  system Key Performance Parameters (KPPs), the Acquisition Strategy, Systems Engineering Plan, Test and Evaluation Master Plan, Capability Development Document, and System Design Request for Proposal will all be developed and approved by the MDA and Resource Sponsor (as required).
                                                        
                                                    
                                                     
                                                         
                                                             4.920
                                                             0
                                                             FY 2019 RDT&E will fund the ASCV acquisition team tasks to include post-Milestone A activities, and refinement of all program documentation required by statute and regulation such as the Acquisition Plan/Acquisition Strategy, Systems Engineering Plan, Test and Evaluation Master Plan, and development of the mission-based test design. These required documents and tasks are the framework by which the eventual prototype vehicle will be evaluated for meeting Key Performance Parameters (KPPs). The development of the prototype vehicle RFP will be initiated during FY 2019. Additionally, it is anticipated that three separate system design contracts will be awarded as part of a down-select process.
                                                        
                                                         
                                                             5.870
                                                             0
                                                        
                                                         
                                                             5.870
                                                             0
                                                             FY 2020 RDT&E will fund the ASCV acquisition team tasks to include pre-Milestone B activities which includes the
Preliminary Design Review (PDR), Independent Logistics Assessment (ILA), final development of the Test and Evaluation Master plan(TEMP), and updates to all pre-Milestone B required documents. The Milestone B review is anticipated for Q3 FY 2020. Immediately after Milestone B approval, the team will focus their efforts on the Detail Design & Construction (DD&C) solication and contract award.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is attributed to the Preliminary Design Review (PDR), finalization of Pre-Milestone B documentation, and the initiation of the Detailed Design & Construction (DD&C) effort, specifically the solicitation and source selection stages.
                                                    
                                                
                                            
                                             RDT&E funding is required to develop a replacement amphibious vehicle to support OPLAN and Required Operational Capability/Potential Operating Environment (ROC/POE) requirements of the Naval Beach Groups and Underwater Construction Teams. Technology investigation began in FY15. Requirements documentation and analysis of alternatives and other such efforts are largely being accomplished with in house resources.  Design and initial production efforts will be accomplished via a competitive award contract.
                                             Quarterly Program Reviews are conducted with the performer to include funds status discussion, schedule review.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             LARC-V Replacement
                                                             WR
                                                             Naval Surface Warfare Center Carderock Division (N
                                                             West Bethesda, MD
                                                             
                                                                 2.689
                                                                 
                                                                     0.311
                                                                     2018-03
                                                                
                                                                 
                                                                     1.920
                                                                     2019-03
                                                                
                                                                 
                                                                     5.185
                                                                
                                                                 
                                                                     5.185
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 10.105
                                                                 0.200
                                                            
                                                        
                                                         
                                                             LARC-V Replacement
                                                             Various
                                                             EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.685
                                                                
                                                                 
                                                                     0.685
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 3.685
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2909
                                                     
                                                         
                                                             LARC-V Replacement: prototype development - stability testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Technical Review
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Independent Logistics Assessment (ILA)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation Master Plan
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Detailed Design & Construction (DD&C) Solication Actions - Develop and Issue DD&C RFP
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Detailed Design & Construction (DD&C) Source Selection
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Milestone B
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
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                                     377.279
                                     53.605
                                     44.579
                                     23.891
                                     23.891
                                     10.524
                                     12.176
                                     12.302
                                     12.547
                                     Continuing
                                     Continuing
                                
                                 The Ground/Air Task Oriented Radar (G/ATOR) is a multi-role, ground-based, expeditionary radar that replaces five legacy radar systems for the Marine Air Ground Task Force.  It satisfies the Marine Air Command and Control System (G/ATOR Block 1) and the Ground Counter Fire/Counter Battery (G/ATOR Block 2) capabilities.  The G/ATOR replaces the AN/TPS-63 and complements the AN/TPS-59 long range radar and will provide mobile, multi-functional, three-dimensional surveillance of air breathing targets, detection of cruise missiles and UAS, and the cueing of air defense weapons.  The G/ATOR contributes to the extension of Sea Shield/Sea Strike by surveillance and detection of enemy air threats not seen by Navy sensors in the littorals by participating in a cooperative engagement network of sensors and shooters.  G/ATOR enables Integrated Fire Control (IFC) and provides engage/fire on remote capability.  G/ATOR surveillance coverage with IFC will provide unprecedented reach, volume, and precision in the execution of Operational Maneuver From The Sea, allowing Naval forces to project and sustain power deep inland.
                                 
                                     
                                         54.645
                                         45.029
                                         23.927
                                         23.927
                                    
                                     
                                         53.605
                                         44.579
                                         23.891
                                         23.891
                                    
                                     
                                         -1.040
                                         -0.450
                                         -0.036
                                         -0.036
                                    
                                     
                                         
                                             -0.450
                                        
                                         
                                             -0.974
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.036
                                                     -0.036
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.066
                                                
                                            
                                        
                                    
                                     RDT&E funding decreases $20.688M from FY19 to FY20 with the completion of DT1E/IOT&E in FY19.
                                
                                 
                                     
                                         9C89
                                         Marine Ground-Air Radar
                                         386
                                         
                                             377.279
                                             53.605
                                             44.579
                                             23.891
                                             23.891
                                             10.524
                                             12.176
                                             12.302
                                             12.547
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Ground/Air Task Oriented Radar (G/ATOR) is a multi-role, ground-based, expeditionary radar that replaces five legacy radar systems for the Marine Air Ground Task Force.  It satisfies the Marine Air Command and Control System (G/ATOR Block 1) and the Ground Counter Fire/Counter Battery (G/ATOR Block 2) capabilities.  The G/ATOR replaces the AN/TPS-63 and complements the AN/TPS-59 long range radar and will provide mobile, multi-functional, three-dimensional surveillance of air breathing targets, detection of cruise missiles and Unmanned Aerial Systems (UAS), and the cueing of air defense weapons.  The G/ATOR contributes to the extension of Sea Shield/Sea Strike by surveillance and detection of enemy air threats not seen by Navy sensors in the littorals by participating in a cooperative engagement network of sensors and shooters.  G/ATOR enables Integrated Fire Control (IFC) and provides an engage/fire on remote capability.  G/ATOR surveillance coverage with IFC will provide unprecedented reach, volume, and precision in the execution of Operational Maneuver From The Sea, allowing Naval forces to project and sustain power deep inland. 

RDT&E funding decreases $20.688M from FY19 to FY20 with the completion of DT1E/IOT&E in FY19.
                                             
                                                 
                                                     G/ATOR Contractor Technical, Development Engineering/Block 1
                                                     
                                                         
                                                             16.886
                                                             0
                                                             -Continued Electronic Protection efforts, Reliability Improvements, Transition to Production and Producibility Enhancements to include Processor Tech Refresh and Engineering Change Proposals that address corrective actions identified during DT1C/OA & DT1D/OA testing.
-Began Radar Survivability improvement efforts, to include decoys and radar emplacement/displacement time to reduce the warfighter's exposure to potential hostile threats in a Peer/Near Peer Competitor Environment.
                                                        
                                                    
                                                     
                                                         
                                                             18.305
                                                             0
                                                             -Continue Electronic Protection/Radar Survivability, and Reliability Improvements to include decoys and radar emplacement/displacement time reducing the warfighter's exposure to potential hostile threats in a Peer/Near Peer Competitor Environment. Transition to Production and Producibility Enhancements to include a Processor Tech Refresh and Engineering Change Proposals that address corrective actions identified during DT1D/OA and DT1E/IOT&E testing.
                                                        
                                                         
                                                             12.930
                                                             0
                                                        
                                                         
                                                             12.930
                                                             0
                                                             -Will continue Processor Tech Refresh, Electronic Protection, and Radar Survivability efforts including Decoys. 
-Will complete radar emplacement/displacement time improvements to reduce the warfighter's exposure to potential hostile threats in a Peer/Near Peer Competitor Environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases $5.375M from FY19 to FY20 as G/ATOR is in FRP while continuing to focus on improvements designed to improve Radar Survivability in a Peer/Near-Peer Competitor environment.
                                                    
                                                
                                                 
                                                     G/ATOR Contractor Technical, Development Engineering/Block 2
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             6.199
                                                             0
                                                             Funding initiates and completes software development to support a Composite Tracking Network (CTN) interface for the GB2 mission profile that will reduce Warfighter Air Surveillance gaps on the battlefield by providing tracks for both enemy aircraft and unmanned aerial vehicles.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decreases $6.199M from FY19 to FY20 as the software development portion of a CTN interface for the GB2 mission profile is completed with FY19 funding.
                                                    
                                                
                                                 
                                                     Government Technical Support
                                                     The Government Technical Support Team provides primarily inherent governmental support functions, including Federally Funded Research and Development Centers (FFRDCs), adding depth, breadth, and expertise not resident in the G/ATOR Program Office.  Functions include technical planning as well as execution and analysis across multi-disciplinary competencies to include: Systems Architecture, Radar Software Engineering, Radar Systems Engineering, Radar Decoy Engineering, Cyber Security/Information Assurance, Human Systems Integration, Safety, Program Protection, and Configuration Management.  It also includes the coordination necessary to enable a System of Systems interface with other programs in the "Cue to Slew" kill chain such as AC2SN, CTN & AFATDS, ultimately ensuring platform/software compatibility. Technical Team support is vital during the G/ATOR System's Production phase as it is the Government's responsibility to ensure that G/ATOR meets Government Performance Specification Verification.
                                                     
                                                         
                                                             13.751
                                                             0
                                                             Continued Government support from the following activities to enable program execution: MITRE; NAVAIR; NSWC Dahlgren; NSWC Crane; NSWC Pt Hueneme; NAWC-AD China Lake; NSWC Indian Head; AIMS; NAWCWD Pt Mugu; DTIC and CECOM.
                                                        
                                                    
                                                     
                                                         
                                                             9.095
                                                             0
                                                             Continue Government support from the following activities to enable program execution: MITRE; NAVAIR; NSWC Dahlgren; NSWC Crane; NSWC Pt Hueneme; NAWC-AD China Lake; NSWC Indian Head; AIMS; NAWCWD Pt Mugu; DTIC; AC2SN PMO Quantico and AMERDEC Redstone Arsenal.
                                                        
                                                         
                                                             6.206
                                                             0
                                                        
                                                         
                                                             6.206
                                                             0
                                                             Will continue Government support from the following activities to enable program execution: MITRE; NAVAIR; NSWC Dahlgren; NSWC Crane; NAWC-AD China Lake; NSWC Indian Head; AIMS; NAWCWD Pt Mugu; DTIC and AMERDEC Redstone Arsenal.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Government Technical Support funding decreases $2.889M from FY19 to FY20 as DT1E/IOT&E testing efforts are completed in FY19.
                                                    
                                                
                                                 
                                                     G/ATOR: Test and Evaluation
                                                     
                                                         
                                                             22.202
                                                             0
                                                             Completed G/ATOR Block 1 (GB 1) Operational Assessment (OA), G/ATOR Block 2 (GB 2) Development Test (DT1D/OA) and planning for DT1E/IOT&E.
 
Completed procurement of ammunition (Rockets, Mortars and Artillery) to support DT1E/IOT&E.

Completed 11th Marines Field User Evaluation (FUE) to orient and familiarize radar operators and maintainers with the G/ATOR system to aid in the development of tactics, techniques, and procedures for the GB2 capability in order to achieve an Early Deployment Decision in January 2019 and an Initial Operating Capability in February 2019.

Initiated DT1E/IOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             10.690
                                                             0
                                                             Complete DT1E/IOT&E. 
 
Perform first DOT&E required engineering test event for Signature Controlled Targets.
                                                        
                                                         
                                                             4.470
                                                             0
                                                        
                                                         
                                                             4.470
                                                             0
                                                             Will perform second DOT&E required engineering test event for Signature Controlled Targets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         T&E funding decreases $6.220M from FY19 to FY20 as DT1E1 and DT1E2 integrated DT/IOT&E test events are completed in FY19.
                                                    
                                                
                                                 
                                                     G/ATOR: Management Services &  Travel
                                                     
                                                         
                                                             0.766
                                                             0
                                                             Continued to fund the travel of the engineering, management, and logistics program office in support of system development and development tests DT1D/OA and DT1E tests.
                                                        
                                                    
                                                     
                                                         
                                                             0.290
                                                             0
                                                             Provide program office travel in support of system development, DT1E/IOT&E, and a DOT&E requested first engineering test event tracking Signature Controlled Targets.
                                                        
                                                         
                                                             0.285
                                                             0
                                                        
                                                         
                                                             0.285
                                                             0
                                                             Will provide program office travel in support of system development and a DOT&E requested second engineering test event tracking Signature Controlled Targets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Travel funding decreases of $0.005M from FY19 to FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0604504N/0718
                                                     AIR CONTROL MATCALS
                                                     
                                                         5.100
                                                         5.488
                                                         6.648
                                                         6.648
                                                         3.111
                                                         2.642
                                                         2.683
                                                         2.736
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     INITIAL SPARES-G/ATOR
                                                     
                                                         11.417
                                                         11.611
                                                         13.235
                                                         13.235
                                                         13.506
                                                         13.806
                                                         14.101
                                                         14.383
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4655
                                                     GROUND/AIR TASK ORIENTED RADAR
                                                     
                                                         134.726
                                                         220.416
                                                         273.022
                                                         273.022
                                                         284.592
                                                         298.024
                                                         19.307
                                                         19.693
                                                         58.634
                                                         1644.912
                                                    
                                                
                                            
                                             The Ground/Air Task Oriented Radar (G/ATOR) is a multi-role, ground-based, expeditionary radar that replaces five legacy radar systems and provides the USMC Air Defense and Air Surveillance (AD/AS) (G/ATOR Block 1), Counterfire/Targeting (G/ATOR Block 2), and Air Traffic Control (G/ATOR Block 4) capability.  The AD/AS (GB1) development effort was competitively awarded in 2007 and completed Milestone C in FY14. GB1 achieved Initial Operational Capability (IOC) in February 2018. Development of the Counterfire/Targeting (GB2) capability was initiated in FY10 with a RFI to industry, followed by a Business Case Analysis (BCA) to select the most cost effective procurement strategy.  The results of the BCA indicated that a sole source contract to Northrup Grumman Mission Systems (NGMS) was the most cost effective solution. Thus, the GB2 development contract awarded in August FY15. GB2 will achieve IOC in February 2019. A Full Rate Production (FRP) Contract with NGMS is on schedule for award in June 2019 and a Systems Engineering and Logistics Support Contract award is planned in 1QFY20. G/ATOR enhancements include a Composite Tracking Network (CTN) for GB2, Processor Tech Refresh, a three-phased Electronic Protection effort, Decoys and Radar Emplacement/Displacement improvements which are all necessary to increase G/ATOR's survivability in a Peer/Near Peer competitor Environment. An LRIP Tech Refresh will upgrade the Gallium Arsenide (GaAS) Transmit and Receive Modules to Gallium Nitride (GaN) in the first six (6) LRIP Radar Systems as well as implement the upgrade of the electronic processors in all fifteen (15) LRIP Radar Systems.
                                             Earned Value Management
Integrated Master Schedule
OSD Financial Benchmarks
Technical Performance Measures
Reliability: Hardware and Software
                                        
                                         
                                             RDT&E funding decreases $21.087M throughout the total G/ATOR program from FY19 to FY20 with the completion of DT1E/IOT&E in FY19.
                                             
                                                 
                                                     Product Development
                                                     Developmental funding decreases $11.574M from FY19 to FY20 as G/ATOR is in Full Rate Production (FRP) while continuing to focus on improvements including Radar Emplacement/Displacement, Processor Tech Refresh, Program/Technology Protection and Radar Survivability efforts all designed to improve Radar Survivability in a Peer, Near-Peer Competitor environment. Award dates reflected are the actual obligation date for the first incremental award.  The Northrop Grumman Product Development contract is incrementally funded throughout the fiscal year.
                                                     
                                                         
                                                             G/ATOR BLOCK 1 DEVELOPMENT
                                                             C
                                                             CPIF
                                                             NORTHROP GRUMMAN SYSTEMS CORPORATION
                                                             LINTHICUM HEIGHTS, MD
                                                             
                                                                 184.715
                                                                 
                                                                     16.886
                                                                     2017-12
                                                                
                                                                 
                                                                     18.305
                                                                     2018-12
                                                                
                                                                 
                                                                     12.930
                                                                
                                                                 
                                                                     12.930
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             G/ATOR BLOCK 2 SOFTWARE DEVELOPMENT
                                                             C
                                                             CPFF
                                                             NORTHROP GRUMMAN SYSTEMS CORPORATION
                                                             LINTHICUM HEIGHTS, MD
                                                             
                                                                 60.763
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.199
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 66.962
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Award dates reflected are the actual obligation date for the first incremental award.  Most activities, excluding MITRE are incrementally funded throughout the fiscal year. The ($0.515M) increase in AMERDEC Technical Support completes Radar Decoy Engineering/Technical Services supporting Radar Survivability in a Peer, Near-Peer environment.
                                                     
                                                         
                                                             FFRDC TECHNICAL SUPPORT
                                                             FFRDC
                                                             MITRE
                                                             BOSTON, MA
                                                             
                                                                 5.282
                                                                 
                                                                     0.726
                                                                     2017-12
                                                                
                                                                 
                                                                     0.726
                                                                     2018-12
                                                                
                                                                 
                                                                     0.725
                                                                
                                                                 
                                                                     0.725
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NSWC TECHNICAL SUPPORT
                                                             WR
                                                             NSWC DAHLGREN
                                                             DAHLGREN, VA
                                                             
                                                                 38.715
                                                                 
                                                                     6.425
                                                                     2017-12
                                                                
                                                                 
                                                                     2.016
                                                                     2018-12
                                                                
                                                                 
                                                                     1.561
                                                                
                                                                 
                                                                     1.561
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NSWC TECHNICAL SUPPORT
                                                             WR
                                                             NSWC CRANE
                                                             CRANE, IN
                                                             
                                                                 1.049
                                                                 
                                                                     0.276
                                                                     2017-12
                                                                
                                                                 
                                                                     0.278
                                                                     2018-12
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NSWC TECHNICAL SUPPORT
                                                             WR
                                                             NSWC PHD
                                                             DAM NECK, VA
                                                             
                                                                 2.920
                                                                 
                                                                     0.578
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.498
                                                            
                                                        
                                                         
                                                             NAVAIR TECHNICAL SUPPORT
                                                             WR
                                                             NAWC AD
                                                             CHINA LAKE, CA
                                                             
                                                                 0.055
                                                                 
                                                                     0.020
                                                                     2017-12
                                                                
                                                                 
                                                                     0.020
                                                                     2018-12
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAVAIR TECHNICAL SUPPORT
                                                             WR
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 1.698
                                                                 
                                                                     2.761
                                                                     2017-12
                                                                
                                                                 
                                                                     1.788
                                                                     2018-12
                                                                
                                                                 
                                                                     0.826
                                                                
                                                                 
                                                                     0.826
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NSWC TECHNICAL SUPPORT
                                                             WR
                                                             NWSC-IH
                                                             INDIAN HEAD, MD
                                                             
                                                                 0.623
                                                                 
                                                                     0.345
                                                                     2017-12
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.355
                                                                
                                                                 
                                                                     0.355
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AIMS TECHNICAL SUPPORT
                                                             WR
                                                             AIMS
                                                             ROBINS AFB, GA
                                                             
                                                                 0.250
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.255
                                                                     2018-12
                                                                
                                                                 
                                                                     0.260
                                                                
                                                                 
                                                                     0.260
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NAWCWD TECHNICAL SUPPORT
                                                             WR
                                                             NAWCWD
                                                             PT MUGU, CA
                                                             
                                                                 0.877
                                                                 
                                                                     0.675
                                                                     2017-12
                                                                
                                                                 
                                                                     0.338
                                                                     2018-12
                                                                
                                                                 
                                                                     0.335
                                                                
                                                                 
                                                                     0.335
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             DTIC TECHNICAL SUPPORT
                                                             WR
                                                             DTIC
                                                             FT BELVOIR, VA
                                                             
                                                                 0.400
                                                                 
                                                                     0.280
                                                                     2017-12
                                                                
                                                                 
                                                                     0.280
                                                                     2018-12
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AFATDS TECHNICAL SUPPORT
                                                             WR
                                                             CECOM
                                                             ABERDEEN, MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.415
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.415
                                                            
                                                        
                                                         
                                                             AMERDEC TECHNICAL SUPPORT
                                                             WR
                                                             AMERDEC
                                                             REDSTONE ARSENAL , AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.049
                                                                     2018-12
                                                                
                                                                 
                                                                     1.564
                                                                
                                                                 
                                                                     1.564
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.613
                                                            
                                                        
                                                         
                                                             CTN TECHNICAL SUPPORT
                                                             WR
                                                             AC2SN PMO PEO LS
                                                             QUANTICO, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.995
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.995
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 4.089
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.089
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Award dates reflected are the actual obligation date for the first incremental award. T&E funding decreases $6.220M from FY19 to FY20 as DT1E1 and DT1E2 integrated DT/IOT&E test events are completed in FY19. The ($0.111M) increase in Test Range Support at Pt Mugu is for the second more in-depth DOT&E requested test event tracking Signature Controlled Targets.
                                                     
                                                         
                                                             PRIME CONTRACTOR TEST SUPPORT
                                                             C
                                                             CPIF
                                                             NORTHROP GRUMMAN SYSTEMS CORPORATION
                                                             LINTHICUM HEIGHTS, MD
                                                             
                                                                 8.551
                                                                 
                                                                     4.102
                                                                     2017-12
                                                                
                                                                 
                                                                     1.876
                                                                     2018-12
                                                                
                                                                 
                                                                     0.866
                                                                
                                                                 
                                                                     0.866
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST SUPPORT
                                                             WR
                                                             NSWC DAHLGREN
                                                             DAHLGREN, VA
                                                             
                                                                 5.338
                                                                 
                                                                     3.416
                                                                     2017-12
                                                                
                                                                 
                                                                     2.404
                                                                     2018-12
                                                                
                                                                 
                                                                     0.932
                                                                
                                                                 
                                                                     0.932
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST SUPPORT
                                                             WR
                                                             AC2SN PEO LS
                                                             QUANTICO, VA
                                                             
                                                                 1.623
                                                                 
                                                                     0.595
                                                                     2017-12
                                                                
                                                                 
                                                                     0.235
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.453
                                                            
                                                        
                                                         
                                                             TEST SUPPORT
                                                             MIPR
                                                             JTIC
                                                             FT HUACHUCA, AZ
                                                             
                                                                 0.310
                                                                 
                                                                     0.117
                                                                     2017-12
                                                                
                                                                 
                                                                     0.120
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             Various
                                                             NSWC-FALLBROOK
                                                             CRANE, IN
                                                             
                                                                 7.109
                                                                 
                                                                     1.844
                                                                     2017-12
                                                                
                                                                 
                                                                     0.478
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST EVALUATION SUPPORT
                                                             C
                                                             CPIF
                                                             MCOTEA
                                                             QUANTICO, VA
                                                             
                                                                 1.960
                                                                 
                                                                     0.107
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.067
                                                            
                                                        
                                                         
                                                             TEST SUPPORT
                                                             Various
                                                             NSWC CORONA
                                                             CORONA, CA
                                                             
                                                                 3.758
                                                                 
                                                                     1.540
                                                                     2017-12
                                                                
                                                                 
                                                                     0.514
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             Various
                                                             NSWC PHD
                                                             DAM NECK, VA
                                                             
                                                                 6.732
                                                                 
                                                                     1.926
                                                                     2017-12
                                                                
                                                                 
                                                                     0.645
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST ASSET PROCUREMENT
                                                             C
                                                             CPFF
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 11.890
                                                                 
                                                                     1.019
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.909
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             WR
                                                             JSF PMO
                                                             WASHINGTON , DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.770
                                                                     2017-12
                                                                
                                                                 
                                                                     0.675
                                                                     2018-12
                                                                
                                                                 
                                                                     0.580
                                                                
                                                                 
                                                                     0.580
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             WR
                                                             NAWCWD
                                                             PT MUGU, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.343
                                                                     2017-12
                                                                
                                                                 
                                                                     0.251
                                                                     2018-12
                                                                
                                                                 
                                                                     0.159
                                                                
                                                                 
                                                                     0.159
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             WR
                                                             NAVSEA/PMR-51
                                                             WASHINGTON, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.540
                                                                     2017-12
                                                                
                                                                 
                                                                     0.452
                                                                     2018-12
                                                                
                                                                 
                                                                     0.364
                                                                
                                                                 
                                                                     0.364
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST PLANNING/SUPPORT
                                                             WR
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.766
                                                                     2017-12
                                                                
                                                                 
                                                                     0.676
                                                                     2018-12
                                                                
                                                                 
                                                                     0.574
                                                                
                                                                 
                                                                     0.574
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST OPERATOR SUPPORT
                                                             Various
                                                             MARFOR
                                                             Various
                                                             
                                                                 1.182
                                                                 
                                                                     0.250
                                                                     2017-12
                                                                
                                                                 
                                                                     0.175
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST RANGE SUPPORT
                                                             WR
                                                             YPG
                                                             YUMA, AZ
                                                             
                                                                 0.991
                                                                 
                                                                     1.390
                                                                     2017-12
                                                                
                                                                 
                                                                     0.695
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.076
                                                            
                                                        
                                                         
                                                             TEST RANGE SUPPORT
                                                             WR
                                                             NAWCWD
                                                             PT MUGU, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.765
                                                                     2017-12
                                                                
                                                                 
                                                                     0.784
                                                                     2018-12
                                                                
                                                                 
                                                                     0.895
                                                                
                                                                 
                                                                     0.895
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TEST FACILITY SUPPORT
                                                             WR
                                                             SCSC
                                                             WALLOPS IS, MD
                                                             
                                                                 0.465
                                                                 
                                                                     0.372
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.837
                                                            
                                                        
                                                         
                                                             TEST FACILITY SUPPORT
                                                             WR
                                                             MCAS YUMA
                                                             YUMA, AZ
                                                             
                                                                 0.810
                                                                 
                                                                     0.825
                                                                     2017-12
                                                                
                                                                 
                                                                     0.420
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.055
                                                            
                                                        
                                                         
                                                             TEST FACILITY SUPPORT
                                                             WR
                                                             MCB 29 PALMS
                                                             29 PALMS, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.515
                                                                     2017-12
                                                                
                                                                 
                                                                     0.290
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.805
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 12.622
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.622
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     The funding decreases of $0.005M from FY19 to FY20.
                                                     
                                                         
                                                             MANAGEMENT SERVICES
                                                             C
                                                             FP
                                                             MCSC
                                                             MCSC - QUANTICO, VA
                                                             
                                                                 11.077
                                                                 
                                                                     0.471
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.548
                                                            
                                                        
                                                         
                                                             TRAVEL
                                                             Various
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 1.425
                                                                 
                                                                     0.295
                                                                     2018-09
                                                                
                                                                 
                                                                     0.290
                                                                     2019-09
                                                                
                                                                 
                                                                     0.285
                                                                
                                                                 
                                                                     0.285
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204460M_9C89_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9C89
                                                     
                                                         
                                                             Gallium Arsenide (GaAs) Radar: GB1 Operational Assessment (OA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Arsenide (GaAs) Radar: GB1 Radar IOC
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Arsenide (GaAs) Radar: LRIP Tech Refresh
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: DT1E1 GB1 Integrated DT/IOT&E
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: DT1E2 GB2 Integrated DT/IOT&E
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: LRIP Lot 5 Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: FRPD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: FRP
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: DOT&E Engineering Test 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: DOT&E Engineering Test 2
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Gallium Nitride (GaN) Radar: LRIP Tech Refresh
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Ground Weapons Locating Radar (GWLR): GB2 Developmental Test (DT1D)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Ground Weapons Locating Radar (GWLR): GB2 Operatonal Assessment (OA)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Ground Weapons Locating Radar (GWLR): 11th Marines  Field User Evaluation (FUE)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Ground Weapons Locating Radar (GWLR): GB2 IOC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Design for Reliability II
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Electronic Protection
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Radar Survivability/Decoys
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Decoy Purchases
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Processor Tech Refresh
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Emplacement/Displacement
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: CTN Interface
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Enhancements: Mode 5/S
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: FRP ILA
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Depot Facilitzation (LRU Repair & IROAN)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Sustainment Engineering and Logisctics Support Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Sustainment Engineering and Logisctics Support
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Depot IROAN Capability
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204571N
                                 Consolidated Trng Sys Dev
                                 219
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     441.349
                                     64.585
                                     104.903
                                     129.873
                                     129.873
                                     64.931
                                     46.068
                                     28.351
                                     25.673
                                     Continuing
                                     Continuing
                                
                                 0604 - Training Range and Instrumentation Development project develops specialized instrumentations for fleet readiness training while minimizing life cycle costs. Tasks include development of the following: Large Area Tracking Range (LATR) improvements, technology improvements for fixed and portable Anti-Submarine Warfare training ranges, and Tactical Training Range (TTR) infrastructure improvements to include: Joint Display Subsystem, Radar Acquisition Display Subsystem, Electronic Warfare server, Link 16 interface, TTR Rotary Wing Tracking System technology improvements, Radiant Mercury Cross Domain Solution and Smart Antenna technology for automated frequency deconfliction.  

1427 - Surface Tactical Team Trainer (STTT) develops modifications during sustainment of Battle Force Tactical Training (BFTT) system and modernization into the Advanced Training Domain (ATD).   Both BFTT and ATD are the core system that is used to integrate the weapon system elements, and combat system components to create the Total Ship Training Capability (TSTC).  BFTT and ATD continue to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including COMPTUEX FST at Sea integration into Live, Virtual and Constructive (LVC) environment.  Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and SSDS combat system capability upgrades, and to address the Fleet's Live, Virtual and Constructive (LVC) Fleet Training Wholeness initiative.  Additionally, modernization is needed to support the DoD Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan.

2124 - - Air Warfare Training Development (AWTD) provides for risk mitigation and next generation platform, Unmanned Aerial Systems (UAS), Live Virtual Constructive (LVC) and associated visualization component development for distributed mission training, and for stand-alone and small footprint deployable devices.  Supports the Navy Aviation Simulation Master Plan (NASMP) upgrade efforts and Type/Model/Series programs with advanced visual system display configurations requirements. Provides for Open Architecture (OA), and common systems interface applications. Assesses trainee cognitive requirements and the development and incorporation of next generation LVC, UAS constructive and associated visualization component technologies. Additionally, AWTD provides for advanced virtual component fidelity improvements for LVC capability which includes the "Mobility" Part-Task Trainers and the Multiplex Data Bus Controller Translator Transmitter enabling technologies. LVC technologies will facilitate advanced, cost effective weapons and tactics training and emerging capability requirements in the Air-Sea Battle Space and Naval Integrated Fire Control-Counter Air capabilities development. AWTD investigates training applications of emerging technologies such as Augmented Reality (AR), Virtual Reality (VR), and Mixed Reality (MR) Head Mounted Displays (HMD), haptic feedback devices, and cross domain solutions/ cybersecurity solutions (e.g., Blockchain technology).

3093 - The Tactical Combat Training System (TCTS) Increment II will provide an improved environment for air combat training utilizing a secure air-to-air and air-to-ground data link, and will provide rangeless operation capability to Forward Deployed Naval Forces (FDNF). TCTS Increment II will provide encryption and an enhanced threat environment, as well as airborne participant instrumentation for multiple fixed and rotary wing platforms.  Engineering Development Model (EDM) units will be developed in FY19 and FY20 and will support Engineering and Developmental Testing events thru FY21.  The EDMs will be specifically utilized for testing in the following areas: Environmental Qualification, Software, High Accelerated Lifecycle, Ground System Integration, Airborne Subsystem Air Worthiness and Performance, Shipboard Ground Station, Internal Mount and Rack Mounted Subsystem (Internal Mount) Airworthiness and Performance and JSF Airworthiness and Performance.

3356- Funds high fidelity Aegis Integrated Air and Missile Defense (IAMD) individual, instructor, strike group and team trainers for all Advanced Capability Build (ACB) and below Aegis baselines. This line also provides funds for the research and development of enabling technologies required to meet Train to Qualify (T2Q) and Train to Certify (T2C) requirements for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers.  This line also provides funds for research and development of updates to the Surface Navigation Maintenance Technician Training course of instruction. This line supports Surface Training Advanced Virtual Environment (STAVE) methodology by researching and developing trainers that will create an immersive and interactive learning environment and support both CNO High Velocity Learning and Ready Relevant Learning intent.  NOTE: In FY18, Mine Warfare Synthetic Training requirements previously captured within PE 0204571N / Project 3356 [(High Fidelity Surface Trainer)] were realigned to PE 0603502N / Project 1235 [(Mine Warfare Planning and Analysis)].

JUSTIFICATON FOR BUDGET ACTIVITY:
This program is funded under Operational Systems Development because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         66.518
                                         104.903
                                         101.388
                                         101.388
                                    
                                     
                                         64.585
                                         104.903
                                         129.873
                                         129.873
                                    
                                     
                                         -1.933
                                         0.000
                                         28.485
                                         28.485
                                    
                                     
                                         
                                             -1.933
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     28.486
                                                     28.486
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.001
                                                     -0.001
                                                
                                            
                                        
                                    
                                     2124:
Human Systems Integration: Updated title of Augmented Reality OFT Demo to AR/VR/MR Sim Demo and extended end date from 4Q19 to 4Q21.  Updated Crew Enabled Role Player start date from 1Q19 to 1Q18 and end date from 4Q23 to 4Q24.  Updated T-45 ARVS PTT end date from 2Q19 to 3Q19.  Updated Augmented Reality OFT Demo milestone name to AR/VR/MR Sim Demo I.  Added AR/VR/MR Sim Demo 2 milestone in 4Q2020.  Added AR/VR/MR Sim Demo 3 milestone in 4Q21.  Added Crew Enabled Role Player - Phase IV milestone in 4Q24.  Added T-45 ARVS PTT 2 milestone in 2Q19.  Added T-45 ARVS PTT 3 milestone in 3Q19.

Sensors and Environment: Updated Common/Platform Sensors and Environment (Models/Tools) end date from 4Q19 to 4Q20.  Updated Collaborative Database Rapid Terrain Generation end date from 4Q23 to 4Q24.  Updated Near Eye Display Metrology System end date from 4Q19 to 4Q20.  Updated VR and Haptic for Flight Deck Crew Demo end date from 4Q20 to 4Q22.  Added Fused Sensors USA/Tier 5 milestone in 4Q20.  Added Collaborative Database Rapid Generation Phase IV milestone in 4Q24. Updated Near Eye Display Metrology System milestone from 4Q19 to 4Q20.  Added VR and Haptic for Flight Deck Crew Demo II milestone in 4Q21.  Added VR and Haptic for Flight Deck Crew Demo III milestone in 4Q22.  

Live/Virtual/Constructive: Added Embedded NGTS for TCTS Participant Subsystem starting 1Q19 and ending 4Q19.  Added NIFC-CA Virtual Adaptive Training Technology starting 1Q18 ending 4Q20.  Updated Flight Deck Trainer Expansion pack start date from 1Q19 to 1Q18 and end date from 4Q23 to 4Q24.  Added Fleet Adaptive Multi-Level Measurement for LVD starting 4Q18 ending 4Q23.  Deleted Virtual/Constructive Mission Rehearsal milestone 4Q18.  Deleted LVC Persistent Capability Demo milestone 4Q18.  Added Embedded NGTS for TCTS PS milestone 1Q19. Added Embedded NGTS for TCTS PS 2 milestone 3Q19.  Added NIFC-CA Adaptive Training Tech I milestone 4Q19. Added NIFC-CA Adaptive Training Tech II milestone 4Q20.  Added Fleet Adaptive Multi-Level Measurement for LVC Phase 1 milestone 3Q19. Added Fleet Adaptive Multi-Level Measurement for LVC Phase 2 milestone 3Q20. Added Fleet Adaptive Multi-Level Measurement for LVC Phase 3 milestone 3Q21. Added Fleet Adaptive Multi-Level Measurement for LVC Phase 4 milestone 3Q22. Added Fleet Adaptive Multi-Level Measurement for LVC Phase 5 milestone 4Q23.

3093:
TACTS/LATR Replacement:  Post Preliminary Design Review (PDR) Assessment moved from 2QTR 2018 to 4QTR 2018.  Post Critical Design Review (CDR) Assessment moved from 1QTR 2019 to 2QTR 2019.  Encryption Milestone C moved from 1QTR 2020 to 2QTR 2021.  LRIP for Airborne Subsystem (POD), Ground Subsystem, Remote Range Unit, Portable Support Equipment Subsystem will now run from 2QTR 2021 through 2QTR 2022.  The Production Decision for the Internal Mounts moved from 1QTR 2021 to 1QTR 2022 with the Low rate initial production (LRIP) for the Internal Mounts beginning in 1QTR 2022 and running through 2QTR 2023.  Initial operational capability (IOC) for Airborne Subsystem (POD), Ground Subsystem, Remote Range Unit, and Portable Support Equipment Subsystem moved from 2QTR 2021 to 2QTR 2022 and IOC for the Internal Mounts will occur in 2QTR 2023.  Full-Rate Production (FRP) was moved from 1QTR 2023 to 2QTR 2023.  Authority to Operate (ATO) moved from 3QTR 2019 to 3QTR 2020.  Test Readiness Review / Flight Readiness Review / Functional Configuration Audit moved from 2QTR 2019 to 1QTR 2020 and will run through 1QTR 2022.  Developmental Test-B was moved from 2QTR 2019 to 1QTR 2020 and will run through 4 QTR 2021.  Developmental Test C was moved from 1QTR 2020 to 2QTR 2022 and will now run through 2QTR 2023.  National Security Agency (NSA) certification events will now run through 2QTR 2021.
                                
                                 
                                     
                                         0604
                                         Training Range & Instr Dev
                                         
                                             151.767
                                             0.003
                                             4.238
                                             5.574
                                             5.574
                                             3.554
                                             3.632
                                             3.697
                                             3.769
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Training Range and Instrumentation Development project develops specialized instrumentations for fleet readiness training while minimizing life cycle costs. Tasks include development of the following: Large Area Tracking Range (LATR) improvements, technology improvements for fixed and portable Anti-Submarine Warfare training ranges, and Tactical Training Range (TTR) infrastructure improvements to include: Joint Display Subsystem, Radar Acquisition Display Subsystem, Electronic Warfare server, Link 16 interface, TTR Rotary Wing Tracking System technology improvements, Radiant Mercury Cross Domain Solution and Smart Antenna technology for automated frequency deconfliction.  FY19 to FY20 funding increase represents support to planned LATR, TTR and Ocean System development programs.  It also includes increased funding of $1.135M for Smart Antenna development.
                                             
                                                 
                                                     LATR
                                                     Design, integrate and test modules to eliminate obsolete components in the Large Area Tracking Range (LATR) Pod.  Design, integrate and test LATR software baseline upgrades.  Design, integrate and test Participant Instrumentation Packages (PIP) modules to address obsolescence, high failure components and to improve operability and performance.  Conduct and complete installation of the Ground System Rehosts.  Conduct and complete security testing and assessment for LATR system certification and accreditation for Ground System Rehosts.  Develop, test and integrate software and hardware modifications to system test sets.  Develop, test and integrate LATR data translators.  Conduct studies to identify sub-projects required through FY24.  Complete ground system and PIP refresh sub-projects, in conjunction with, semi-annual system block upgrades. Conduct LATR Operational Security (OPSEC) Posture Improvements Sub-Project, Shipboard and Rotary Wing Technology Wing Upgrade (LSRTU) and LATR Navigation Technology Refresh (LNTR).
                                                     
                                                         
                                                             0.003
                                                             0
                                                             All funds for FY18 were applied to Small Business Innovation Research (SBIR) costs.
                                                        
                                                    
                                                     
                                                         
                                                             2.416
                                                             0
                                                             Develop and test Large Area Tracking Range (LATR) ground software 6.4 changes to incorporate Live Virtual Constructive (LVC) Technology.  Continue to develop operational system improvements and solutions to eliminate LATR obsolescence issues.
                                                        
                                                         
                                                             2.877
                                                             0
                                                        
                                                         
                                                             2.877
                                                             0
                                                             Develop and test Large Area Tracking Range (LATR) ground software 6.5 changes to incorporate Live Virtual Constructive (LVC) Technology.  Continue to develop operational system improvements and solutions to reduce LATR obsolescence issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $.461 from FY 2019 to FY 2020 represents funds required to develop operational system improvements and solutions to reduce LATR obsolescence issues as the system reaches the end of its service life.
                                                    
                                                
                                                 
                                                     TTR
                                                     Develop and test upgrades to the Joint Display Subsystem (JDS), Radar Acquisition Display Subsystem (RADS), and Electronic Warfare (EW) server.  Develop and test upgrades to the Link-16 Interface, JDS, RADS, and EW server. Develop and test Smart Antenna technology for automated frequency deconfliction.  Disruptions and limitations in the Live-to-Virtual (LV) tactical radio communication segment of the Navy Continuous Training Environment (NCTE) network have interfered with the goals and objectives of Fleet Synthetic Training (FST) events.  The Smart Antenna improves utilization of the frequency spectrum in the relay tower by performing calculations to predict RF interference and then avoid RF interference by assigning interfering frequency pairs to antenna pairs with greater isolation, thereby deconflicting frequencies.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funds for FY18 have been eliminated.
                                                        
                                                    
                                                     
                                                         
                                                             1.232
                                                             0
                                                             Develop and test 2019.1 upgrades to the Joint Display Subsystem (JDS), Radar Acquisition Display Subsystem (RADS), and Electronic Warfare (EW) server to remain in concert with evolving threat and tactical training requirements.  Develop operational systems improvements to the Rotary Wing Tracking System.  Develop and test Tactical Training Ranges (TTR) ground software changes to incorporate Live, Virtual and Constructive (LVC) technology.  Develop detailed Smart Antenna architecture including interfaces. Develop exploratory software code to test architecture.
                                                        
                                                         
                                                             2.034
                                                             0
                                                        
                                                         
                                                             2.034
                                                             0
                                                             Develop and test 2020.1 upgrades to the Joint Display Subsystem (JDS), Radar Acquisition Display Subsystem (RADS), and Electronic Warfare (EW) server to remain in concert with evolving threat and tactical training requirements.  Develop operational systems improvements to the Rotary Wing Tracking System.  Develop and test Tactical Training Ranges (TTR) ground software changes to incorporate Live, Virtual and Constructive (LVC) technology.  Integrate, test & deliver Smart Antenna deconfliction software and Technical Data Package.  Demonstrate Smart Antenna technology during a LVC event.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $.802 from FY 2019 to FY 2020 represents the additional funding required to integrate, test & deliver Smart Antenna deconfliction software and Technical Data Package.
                                                    
                                                
                                                 
                                                     Ocean Systems
                                                     Research, develop, and test technology improvements for fixed and portable Anti-Submarine Warfare (ASW) training ranges.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funds for FY18 have been eliminated.
                                                        
                                                    
                                                     
                                                         
                                                             0.590
                                                             0
                                                             Complete a gap analysis between Sea Raven Display and Control Subsystem (DCS) and other DCS systems.  Document the requirements identified by the gaps and develop a Product Line approach for Sea Raven.  Develop a plan for sun-setting Naval Gunfire Scoring System (NGSS) and Navy Tracking and Display Software (NTADs).
                                                        
                                                         
                                                             0.663
                                                             0
                                                        
                                                         
                                                             0.663
                                                             0
                                                             To complete and deliver Phase 4 of the Next Generation Technology Development at various Anti-Submarine Warfare (ASW)
training ranges.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.073 from FY 2019 to FY 2020 due to requirements for Phase 4 of the Next Generation ASW Training Range Technology Development.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4204
                                                     Weapons Range Support Equipment (WRSE)/LSRTU/Ocean Systems
                                                     
                                                         66.941
                                                         93.864
                                                         101.843
                                                         101.843
                                                         84.035
                                                         110.979
                                                         112.426
                                                         115.771
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             FY20 increase in OPN 4204 for replacement of Barking Sands Tactical Undersea Range (BARSTUR) fixed anti-submarine warfare (ASW) range instrumentation.
                                             The Training Range and Instrumentation Development (TRID) program is a non-ACAT program.  The integrated program teams that develop new TRID capabilities include government and contractor engineering personnel.
                                             Metric/Description:                                                				                                 								   
Naval Air Warfare Center-Aircraft Division (NAWC-AD): Completion of one Large Area Tracking Range (LATR) upgrade per year.  Successful application of system engineering processes. Site acceptance of product improvements. 

Jacobs Eng: Site acceptance of LATR product improvements.  Successful design, development and testing of product improvements and new capabilities.  
                                                                       					
Naval Air Warfare Center Weapons Division(NAWC-WD): Completion of one Tactical Training Range (TTR) upgrade per year.  Successful application of system engineering processes. Site acceptance of product improvements.

Jacobs Eng: Site acceptance of TTR product improvements.  Successful design, development, and testing of product improvements and new capabilities.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase in Jacobs Engineering Hardware contract and associated software development from FY2019 to FY2020 represents funding required to design, develop and test  product improvement for the LATR Fixed Wing (FW) Component Replacement (CR) Pod and the Rotary Wing Tracking Systems (RTS) Ground Systems.  The increase in NAWCTSD Hardware development represents the funding required to integrate, test & deliver Smart Antenna deconfliction software and Technical Data Package.    Funding to NAWC-WD China Lake provides software upgrades to Simulation Display (SIMDIS).
                                                     
                                                         
                                                             Hardware Development
                                                             C
                                                             CPFF
                                                             JACOBS ENG
                                                             RIDGECREST, CA
                                                             
                                                                 13.159
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.620
                                                                     2019-01
                                                                
                                                                 
                                                                     2.047
                                                                
                                                                 
                                                                     2.047
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 15.826
                                                                 15.826
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NUWC
                                                             NEWPORT, RI
                                                             
                                                                 0.455
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.568
                                                                     2018-11
                                                                
                                                                 
                                                                     0.383
                                                                
                                                                 
                                                                     0.383
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.565
                                                                     2018-11
                                                                
                                                                 
                                                                     1.135
                                                                
                                                                 
                                                                     1.135
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             JACOBS ENG
                                                             RIDGECREST, CA
                                                             
                                                                 5.439
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                     2019-01
                                                                
                                                                 
                                                                     0.181
                                                                
                                                                 
                                                                     0.181
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.800
                                                                 5.800
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 9.035
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.578
                                                                     2018-11
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWC-WD
                                                             CHINA LAKE, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.677
                                                                     2018-11
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev No Longer Funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 100.665
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 1.739
                                                                 
                                                                     0.003
                                                                     2017-11
                                                                
                                                                 
                                                                     0.747
                                                                     2018-11
                                                                
                                                                 
                                                                     0.567
                                                                
                                                                 
                                                                     0.567
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-WD
                                                             CHINA LAKE, CA
                                                             
                                                                 0.626
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.089
                                                                     2018-11
                                                                
                                                                 
                                                                     0.085
                                                                
                                                                 
                                                                     0.085
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NSWC
                                                             CORONA, CA
                                                             
                                                                 0.985
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.119
                                                                     2018-11
                                                                
                                                                 
                                                                     0.121
                                                                
                                                                 
                                                                     0.121
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-WD
                                                             POINT MUGU, CA
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.024
                                                                     2018-11
                                                                
                                                                 
                                                                     0.025
                                                                
                                                                 
                                                                     0.025
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support No Longer Funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.576
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Year T&E No Longer Funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.299
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Increase in Government Program Management Support from FY2019 to FY2020 represents the increased level of effort required to Integrate, test & deliver Smart Antenna technology. Increase also includes support required for Smart Antenna technology demonstration during a Live, Virtual and Constructive (LVC) event.
                                                     
                                                         
                                                             Prog Mngt Sup
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 0.077
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.071
                                                                     2018-11
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support No Longer Funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.662
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204571N_0604_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0204571N_0604_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0204571N_0604_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Training Range & Instr Dev - Large Area Tracking Range
                                                     
                                                         
                                                             System Development: LATR - 6.4 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: LATR - 6.5 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: LATR - 6.6 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: LATR - 6.7 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: LATR - 6.8 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: LATR - 6.9 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.4 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.5 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.6 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.7 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.8 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: LATR - 6.9 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Training Range & Instr Dev - Tactical Training Ranges
                                                     
                                                         
                                                             System Development: TTR - 2019.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - SMART ANTENNA DEVELOPMENT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - 2020.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - 2021.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - 2022.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - 2023.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: TTR - 2024.1 UPGRADE
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2019.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2020.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - SMART ANTENNA
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2021.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2022.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2023.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: TTR - 2024.1 UPGRADE
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Ocean Systems
                                                     
                                                         
                                                             System Development: Next Gen Technology Development Phase 3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen Technology Development Phase 4
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen Technology Development Phase 5
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen Technology Development Phase 6
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen Technology Development Phase 7
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Next Gen Technology Development Phase 8
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 4
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 5
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 6
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 7
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Phase 8
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1427
                                         Surface Tactical Team Trainer (STTT)
                                         
                                             119.025
                                             15.081
                                             42.046
                                             67.790
                                             67.790
                                             51.628
                                             37.067
                                             19.183
                                             16.325
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Department's submission reflects the results of a deep dive into Fleet Training Wholeness (FTW) and how to provide a means for Strike Group Training in a contested environment, in accordance with Chief of Naval Operations guidance and Fleet Training Wholeness 2025 objectives. The analysis determined the most cost effective means to provide this training is via a combination of Live Virtual Constructive (LVC) capabilities. The department of the Navy has identified 21 LVC Capabilities that began in FY19 leveraging combat system product line architecture components, contract vehicles, warfare center subject matter experts, and engineering practices for iterative development. The deep dive identified that there is no other cost effective way train in a contested environment. The foundation for LVC has already been established. FY20 continues the iterative investment strategy to provide initial at sea LVC capability to train a Strike Groups in the environment they expected to fight in. The development, integration and testing of LVC's, along with ensuring interoperability with surface and air communities, will be accomplished across Integrated Warfare Systems (IWS), Navy Continuous Training Environment (NCTE), and the Navy's Tactical Training Network.

Surface Tactical Team Trainer (STTT) develops modifications during sustainment of Battle Force Tactical Training (BFTT) system and modernization into the Advanced Training Domain (ATD). Both BFTT and ATD are the core system that is used to integrate the weapon system elements, and combat system components to create the Total Ship Training Capability (TSTC). BFTT and ATD continue to integrate and update, as new tactical capabilities are being introduced, to enable crew operator proficiency training for basic and sustainment level training events, through distributed strike group certification fleet synthetic training (FST) events and including Composite Training Unit Exercise (COMPTUEX) FST
at Sea integration into LVC environment. Continued Development is required to integrate new capabilities and interfaces to provide training for AEGIS and Ships Self Defense System (SSDS) combat system capability upgrades, and to address the Fleet's LVC FTW initiative. Additionally, modernization is needed to support the Department of Defense (DoD) Training Transformation Plan, the Chief of Naval Operations Fleet Response Plan and Commander United States Fleet Forces Command Fleet Readiness Training Plan.

The Advanced Training Domain (ATD) is being developed to combine BFTT and the AEGIS Combat Training System (ACTS) into a common system that integrates with AEGIS Base Line (BL) 9.2.2 And Follow, and Ships Self Defense System (SSDS) BL 11.xAF. ATD is being hosted along with the AEGIS and SSDS combat system on Technical Insertion (TI)-16 common processing and display hardware. ATD is being designed to be the core of the Total Ship Training Capability, and is projected to be more reliable, simpler to use, and architected to be extensible to meet interoperability and capability enhancement challenges in the future.

The BFTT is being updated to maintain integration and capability enhancements developed for the Cooperative Engagement Capability (CEC), Surface Electronic Warfare Improvement Program (SEWIP), and the Carrier Tactical Support Center (CV-TSC), and SSDS Fire Control Loop Improvement Program.

TSTC provides realistic joint warfare training across the spectrum of armed conflict, realistic unit level team training in all warfare areas (e.g. NIFC-CA and BMD missions to support IAMD). TSTC provides ships' Commanding Officers and Battle Group/Battle Force Commanders with the ability to conduct coordinated realistic, high stress, combat system level team training as an integral part of the Afloat Training Organization, the Tactical Training Groups and C2F/C3F FST/LVC events.  

Develop and integrate MH-60R simulator to enable single ship basic and sustainment training, and distributed multi-ship pier-side Fleet Synthetic Training (FST) events.

Develop and Integrate Cooperative Engagement Capability (CEC) Enhanced Training (CET) to enable single ship basic and sustainment training, and distributed multi-ship pier-side FST events. CET also provide enable proficiency training of Naval Integrated Fire Control - Counter Air (NIFC-CA) capability.

Develop CEC Interim Training (CIT) capability to enable multi-ship pier-side FST events.

Develop and integrate upgrades to Battleforce Electronic Warfare Trainer (BEWT) to support soft kill training with NULKA Decoys.

Develop Identification Friend or Foe (IFF) simulator to enable training of Modes 1, 2, 3A, 4, C, 5 and S on both AEGIS and SSDS ships.  Capability will support AEGIS and SSDS IFF MODE 4/5 Integration program will address training Mode 4 Inoculation, and allow training of Modes 5 and S IFF.

Develop and integrate commensurate training improvements to Ships Self Defense System in support of Enhanced Sea Sparrow Missile (ESSM) and Electronic Warfare (EW) tactical improvements.

Integrate Navy Continuous Training Environment (NCTE) networking and cyber security upgrades.
                                             
                                                 
                                                     Surface Tactical Team Trainer (STTT)
                                                     
                                                         
                                                             15.081
                                                             0
                                                             BFTT 5.1.1:  Completed and certified for delivery and integration on BL 9.2.1.

Conducted combat systems integration and certification testing for Simulated NULKA Soft-Kill training capability, for within AN/SLQ-32(V)6 Surface Electronic Warfare Team Trainer (SEWTT), and Battle-Force Electronic warfare Trainer (BEWT) in support of legacy AN/SLQ-32A/B systems.

Conducted ATD 1.0 Test and Evaluation in support of AEGIS ACB 16 phase 2 and SSDS ACB 12+ TI-16 based combat systems.

Delivered Cooperative Engagement Capability (CEC) Embedded Training capability, Identification Friend or Foe (IFF) Simulator, NULKA Simulator, and MH-60R Simulator for integration and testing.

Developed tactical representative training improvements to Ships Self Defense System (SSDS) ACB 20 by developing Own-Ship Weapon Simulation based on ESSM BLK 2 models, and implemented Electronic Warfare Training improvements for NULKA.
                                                        
                                                    
                                                     
                                                         
                                                             14.598
                                                             0
                                                             ATD 1.0: Delivered Advanced Training Domain (ATD) 1.0 system and software to support training on Aegis Baseline (BL) 9.2.2 and SSDS BL 11.x

ATD 1.1: Conducted integration testing of ATD 1.1 with Aegis Baseline (BL) 10.x. Develop and integrate Close-In Weapons Systems (CIWS) simulator and develop and integrate Gun Weapon System Training Capability to meet Aegis BL 10.X requirements. 

BFTT 5.1.2: Delivered Battle Force Tactical Training (BFTT) Software updates to support Fire Control Loop Improvement Program (FCLIP) on Ships Self Defense System (SSDS), to include integration at CIWS Simulator leveraged from Aegis BL 10 development.
                                                        
                                                         
                                                             15.350
                                                             0
                                                        
                                                         
                                                             15.350
                                                             0
                                                             - Continue development, integration, and testing of Advanced Training Domain (ATD) on Aegis BL 10 and SSDS BL 11.
- Develop changes to BFTT to incorporate ATD Human Machine Interface (HMI) to modernize BFTT in ships without TI-16 computing and display infrastructure.
- Complete testing and integration of CIWS Simulator with BFTT and ATD.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $.752M is for the development of the Close-In Weapon System (CIWS) Simulator and Integration into both BFTT and ATD with expected completion in FY20.  This will support training with SSDS Fire Control Loop Improvement Project (FCLIP) enhancements, and AEGIS Base Line 10.x CIWS Integration capability.
                                                    
                                                
                                                 
                                                     Fleet Training Wholeness
                                                     Increase in PB20 required to provide a means for Strike Group Training to implement Fleet Training Wholeness (FTW) in a contested environment.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             17.835
                                                             0
                                                             Developed, tested and integrated Engineering Change Proposals (ECP) to implement ability to inject and tag simulated contacts into live shipboard air-search radars, for augmenting live exercises with simulation, thereby reducing the need for live training assets.  This is key to providing the ability to train using live, virtual and constructive capabilities needed for fleet synthetic training underway.  Failure to update the radar systems, will prevent ability to augment live underway exercises with synthetic contacts.

Developed, tested and integrated changes to allow simulated contacts to be overlaid with tactical contacts, on AEGIS and Ships Self Defense System (SSDS) combat systems, which is a critical enabler for implementing live, virtual, constructive capabilities in support of fleet synthetic training underway.  Failure to update combat systems will prevent the ability to safely participate in live exercises that are augmented with simulation.

Developed, tested and Integrated a Gun Weapon System (GWS) simulations and Electronic Optical Sensor System (EOSS) simulations to provide a means of conducting surface warfare training capability on AEGIS, and reduce dependence on live fire training. Failure to implement GWS/EOSS training capability will result in the inability to conduct effective surface warfare training. 

Developed changes to implement capability to conduct Strike Group Cooperative Engagement Capability (CEC) underway to enable distribution of training data over the live CEC data links to support training of advanced tactical capabilities during fleet synthetic training exercises.  Failure to update CEC will prevent fleet from training to AEGIS and SSDS Combat Systems capability advancements and is a critical capability for FTW.

Assessed safety issues related to navigation distribution and develop Courses Of Action (COA) to mitigate concerns and potential hazards with conducting shipboard synthetic training underway. Failure to conduct the assessment could adversely impact the ability to safely conduct underway training in a live, virtual and constructive environment.

Developed, tested and Integrated combat system data collection and after-action review capability that will provide an effective means for instructors to assess operator, and crew performance during training events. Failure to develop assessment tools will impact ability to quantitatively assess operator and crew performance during training exercises.

Developed, Tested, and Integrated shipboard synthetic tactical radios that communicate over NCTE to enable exercise coordination between ships and shore sites for fleet synthetic events. Failure to develop synthetic tactical radios will impact ability to coordinate training exercises without the need of temporarily installed communication devices.

Modified weapon systems modifications to integrate Live, Virtual, and Constructive (LVC) functionality and safety.
Initiate Battle Force Tactical Training (BFTT) and Advanced Training Domain (ATD) development efforts to integrate
LVC capabilities.   Failure of not modifying weapons systems will impact the ability for AEGIS and SSDS ships from participating in underway training events in a live, virtual and constructive environment, ultimately impacting ability to adequately conduct strike group certification training events.
                                                        
                                                         
                                                             38.820
                                                             0
                                                        
                                                         
                                                             38.820
                                                             0
                                                             Continue developing changes to implement capability to conduct Strike Group Cooperative Engagement Capability (CEC) underway to enable distribution of training data over the live CEC data links to support training of advanced tactical capabilities during fleet synthetic training exercises.  Failure to update CEC will prevent fleet from training to AEGIS and SSDS Combat Systems capability advancements and is a critical capability for FTW.

Continue development and integration of ATD for Aegis BL 10 and SSDS BL 11.

Deliver and integrate Radar Sensor Live over Sim capability for Aegis and SSDS.

Conduct systems enginee3ring activities to embed the Combined Integrated Air and Missile Defense (IAMD) and Anti-Submarine Warfare (ASW) Trainer (CIAT) on Aegis BL 10.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $20.985M is in support of Fleet Training Wholeness (FTW) Initiatives.  The fleet training wholeness efforts include modifications shipboard sensors to inject simulation on top of live sensor returns, integration of MK-34 Gun Weapon System training capability to enable surface warfare into integrated training events, Modifications of Cooperative Engagement Capability to distribute training data while ships are underway, integrate synthetic radios, and funds for AEGIS and SSDS weapon systems to process Simulation over Live during underway fleet training exercises.  Also as part of FTW is to the begin the systems engineering activity to integrate the Combined Integrated Air and Missile Defense (IAMD) and Anti-Submarine Warfare (ASW) Trainer onto the next generation AEGIS Destroyer.
                                                    
                                                
                                                 
                                                     DDG 1000 Wholeness/Surface Strike
                                                     Increase in PB20 required to provide a means for Strike Group Training to implement training into DDG 1000.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             9.613
                                                             0
                                                             Developed, tested and installed embedded shipboard training capability to support organic within the lifelines and multi-ship distributed combat systems training requirements as outlined in the DDG 1000 Navy Training Support Plan (NTSP). Capability will allow DDG 1000 class ships to participate in distributed Fleet Synthetic Training (FST) events.  FST events are used for advance warfare training, and work ups to strike group deployment certification.  Failure to execute plans, will prevent DDG 1000 to participate, with the other ships, other services and coalition partners in FST events.

DDG 1000 On-Board Trainer development began FY19, Shore Training facility will be upgraded to represent shipboard configuration, testing will be conducted to ensure requirement as outlined in DDG 1000 Navy training Support Plan (NTSP), and to ensure interoperability with Navy Continuous Training Environment (NCTE).  Copies of the system will then be developed and installed on board DDG 1000 Class Ships.
                                                        
                                                         
                                                             13.620
                                                             0
                                                        
                                                         
                                                             13.620
                                                             0
                                                             Continue development and begin integration testing of DDG 1000 Shipboard Training Capability.

Continue development and integration of the DDG 1000 On-Board Trainer (OBT) within the DDG 1000 shipboard Data Center to ensure requirements of DDG 1000 Navy Training Support Plan (NTSP) are achieved.  Conduct testing to ensure interoperability with the Navy Continuous Training Environment (NCTE) to support pier-side multi-ship fleet synthetic training exercises.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $4.007M is required to complete the development, integration and testing of the DDG-1000 On-Board Training (OBT) capability, as outlined in the DDG 1000 Navy Training Support Plan (NTSP).
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0604307N/3357
                                                     Aegis Training Improvement Program
                                                     
                                                         7.717
                                                         6.946
                                                         10.078
                                                         10.078
                                                         8.898
                                                         7.968
                                                         6.139
                                                         5.348
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/0604755N/3358
                                                     SSDS Training Improvement Program
                                                     
                                                         7.347
                                                         7.831
                                                         8.532
                                                         8.532
                                                         12.575
                                                         11.729
                                                         10.299
                                                         9.280
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/5664/TBD
                                                     Other Training Equipment (Surface BFTT/TSTC portion only) New BLI FY17
                                                     
                                                         23.722
                                                         29.057
                                                         57.364
                                                         57.364
                                                         55.300
                                                         53.789
                                                         35.988
                                                         36.534
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The BFTT acquisition strategy for system development utilizes the Advanced Capability Build (ACB) development model, as mandated by OPNAV.  Incremental acquisition and fielding, utilizing commercial off-the-shelf technology to the extent possible, is in accordance with OPNAV LTR Ser N86/9U179029 dtd 31 Jul 09.
                                             TSTC BFTT Core component will be developed to meet the following developmental milestones.  These milestones are in close alignment with AEGIS BL9.C2 and SSDS MK 2 development milestones and integration events. (see R-4)
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Systems Engineering Increases for developing the engineering change to implement the ability for the combat systems and sensors to augment live exercises with simulation, begin engineering solutions to embed the Combined IAMD and ASW Trainer on the next AEGIS Baseline, and to develop the engineering changes to incorporate the DDG 1000 On-Board Trainer (OBT) within the ships data centers.
                                                     
                                                         
                                                             Hardware Development
                                                             C
                                                             FFP
                                                             GTS
                                                             Virginia Beach, VA
                                                             
                                                                 15.457
                                                                 
                                                                     0.571
                                                                     2017-12
                                                                
                                                                 
                                                                     0.580
                                                                     2018-12
                                                                
                                                                 
                                                                     0.620
                                                                
                                                                 
                                                                     0.620
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SEA02/NSWC Dam Neck/NSWC Dahlgren
                                                             NAVSEA/Dam Neck/NSWC Dahlgren
                                                             
                                                                 29.901
                                                                 
                                                                     5.370
                                                                     2017-12
                                                                
                                                                 
                                                                     15.849
                                                                     2018-12
                                                                
                                                                 
                                                                     26.053
                                                                
                                                                 
                                                                     26.053
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Software Development increases for developing combat system and sensor software changes to implement the capability to augment live exercises with simulation; develop the CIWS Simulation for integration on to SSDS and AEGIS; and develop the software modifications to integrate DDG 1000 On-board Trainer.
                                                     
                                                         
                                                             Software Development
                                                             WR
                                                             NSWC Dam Neck/SEA 02
                                                             WR/REQN
                                                             
                                                                 46.792
                                                                 
                                                                     5.217
                                                                     2017-12
                                                                
                                                                 
                                                                     17.977
                                                                     2018-12
                                                                
                                                                 
                                                                     33.332
                                                                
                                                                 
                                                                     33.332
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSWC Dam Neck/SEA 02
                                                             WR/REQN
                                                             
                                                                 15.610
                                                                 
                                                                     1.767
                                                                     2017-12
                                                                
                                                                 
                                                                     6.125
                                                                     2018-12
                                                                
                                                                 
                                                                     6.164
                                                                
                                                                 
                                                                     6.164
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NSWC Dam Neck/SEA02
                                                             WR/REQN
                                                             
                                                                 11.265
                                                                 
                                                                     2.156
                                                                     2017-12
                                                                
                                                                 
                                                                     1.515
                                                                     2018-12
                                                                
                                                                 
                                                                     1.621
                                                                
                                                                 
                                                                     1.621
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204571N_1427_FILE3.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1427
                                                     
                                                         
                                                             BFTT 5.1A Element Cert for AWS 9.A2.0
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BFTT 5.1A Element Cert AWS 9.C2.0
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CSCP Element Cert AWS BL 9A2A
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BFTT BUILD 5.1.1 TRR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BFTT BUILD 5.1.2 IPR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BFTT BUILD 5.1.2 IPR2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 CDR
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.1 SFR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.1 PDR
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BEWT II 1.4.0 TRR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BEWT II 1.4.0 Element Cert
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             BFTT Build 5.1.1 Element Cert AWS 9.2.1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             BFTT Build 5.1.2 TRR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             BFTT Build 5.1.2 Element Cert for LSD 46
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 IPR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 TRR
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.1 CDR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             BEWT II 1.4.0 Element Cert CSCP
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             BFTT 5.1.1 Element Cert CSCP for AWS 9.2.1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             BFTT BUILD 5.1.2 Element Cert for LHD 6
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 TRR for TSTC Graduation Test
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.1 TRR
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 Element Cert for SSDS (est.)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.0 Element Cert CSCP AWS BL 9.2.2
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ATD 1.1 TRR for TSTC Graduation test (est.)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2124
                                         Air Warfare Training
                                         
                                             49.516
                                             1.558
                                             1.709
                                             1.700
                                             1.700
                                             1.614
                                             1.647
                                             1.679
                                             1.712
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project transitions new training and range system technologies for use in Naval Aviation training.  Products from this effort are directly tied to the Navy Aviation Simulation Master Plan (NASMP), MH-60R/S master plan, Unmanned Aerial Systems (UAS) master plan, the PMA-205 Strategic Plan, the Live Virtual Constructive (LVC) program, component technologies, including the Multiplex Data Bus Controller Translator Transmitter, F/A-18C-F Requirements Procurement Plan (RPP), open architecture implementation, multiple technology refresh efforts and the Multi-Mission Maritime Aircraft/P-8 programs.  These efforts will support training optimization of future naval aviation training/preview/mission rehearsal systems (fixed, deployed, and unmanned).  Tasks include: specification development to provide for common, modular, High Level Architecture compliant, high fidelity Distributed Mission Training and mission rehearsal capabilities ashore and afloat.  Technologies to be developed and integrated include: intelligent semi-automated forces (SAF) technologies, automated performance measurement technology, advanced net-ready weapons simulation, Air to Air/Air to Ground, visual/sensor enhancement, common post mission assessment technologies, tablet mission preview technology, advanced visual-sensor technology, high resolution helmet mounted, and/or flat panel displays, 20-20 visual acuity image generation, Augmented Reality (AR), Virtual Reality (VR) and Mixed Reality (MR) technology, NAVAIR Portable Source Initiative improvements, common correlated data set technologies and heterogeneous data fusion, common link, common software/database reuse technologies, advanced environmental effects modeling, fused radar/infra-red/electro-optic and acoustic sensor simulations, aerodynamic modeling, physics-based infra-red simulations, spatial disorientation and simulator sickness research, communications degradation modeling, and final Test and Evaluation (T&E) within the Aviation Training Technology Integration Facility (ATTIF), Naval Air Warfare Center-Aircraft Division.  This Manned-Flight Simulator (MFS) ATTIF capability provides a window to fleet aviators for critical comment, evaluation and fine tuning of new, interoperable, and innovative technologies such as LVC before final transition to the fleet.  Naval Aviation Distributed Training Center, debrief/After Action Review (AAR), and intelligent training tools for the virtual environment are focused on human performance and trend analysis enhancements for fleet readiness and distributed mission training at all levels.
                                             
                                                 
                                                     HUMAN/INSTRUCTIONAL SYSTEMS INTEGRATION
                                                     Develop common After Action Review (AAR) and platform-unique post mission assessment, Intelligent Tactical SAF, and high fidelity simulator component technologies to include AR/VR/MR HMD technologies. After Action Review (AAR), and high fidelity components such as Intelligent SAF designs lower Navy Aviation Simulation Master Plan (NASMP) upgrade and simulator life-cycle costs. Integrate Voice-Capable semi-automated forces (SAF) component technologies, improve open common instructor interface effectiveness and provide for multi-SAF exercise utilization. Analyze, develop, and integrate common architecture components for F/A-18C-F, EA-18G, MH-60R/S, Unmanned Aerial Systems (UAS) platforms, E-2C/D & United States Marine Corps mission areas, intelligent instructor operator components, automated performance measurement technologies, Tactical Aircraft/ Multi-Mission Maritime Aircraft/ Reduced Oxygen Breathing Device-Spatial Disorientation technologies/devices common graphic user interface initiatives, common threat system formats, Next Generation Threat System (NGTS) technology transitions, Joint Semi-Automated Forces (JSAF) compatibility, cross platform post mission performance measurement, Multi-purpose Reconfigurable Maintenance Training Systems, (MRTS) and after action review/debrief innovations, thereby maximizing return on investment for instructional systems technology investments.
                                                     
                                                         
                                                             0.732
                                                             0
                                                             Continue fidelity improvements for synthetic entity systems (e.g. NGTS, JSAF), including realistic blue force collaborative behavior and improved support for debrief in distributed training environments.  Support test and evaluation of alternate solutions for mask-on hypoxia training. Continue Post Mission Assessment for Tactical Training (PMATT) with emphasis on automated scoring of live training events in fixed and rotary wing aircraft.  Investigate strategies for efficient cross-platform after action review and debrief in distributed training settings. Perform Advanced Development Simulations (ADS) component enhancements and Technology Readiness Assessments in relevant environments.
                                                        
                                                    
                                                     
                                                         
                                                             0.959
                                                             0
                                                             Continue fidelity improvements for synthetic entity systems (e.g. NGTS, JSAF), including virtual crewman and wingman capability and speech recognition control. Continue test and evaluation of alternate mask-on hypoxia training device. Continue T-45 Augmented Reality Visual System (ARVS) trainer development and evaluation. Develop automated scoring and debrief technology for use in multi-team, distributed, and Live, Virtual and Constructive (LVC) training environments. Continue development of the Post Mission Assessment for Tactical Training (PMATT) for rotary wing and multiplatform environments. Perform training effectiveness experiments on low footprint, AR/VR/MR based training devices/simulators. Develop technologies to fuse and leverage metrics from disparate, heterogenous databases to support currency and training requirements analysis (e.g., CVN LSO database).
                                                        
                                                         
                                                             0.960
                                                             0
                                                        
                                                         
                                                             0.960
                                                             0
                                                             Continue fidelity improvements for synthetic entity systems (e.g. NGTS, JSAF), including virtual crewman and wingman capability and speech recognition control. Develop heterogenous data fusion capability to support intelligent, semi-automated performance measurement and debrief capability in support of Live, Virtual and Constructive (LVC) training environments. Continue development of the Post Mission Assessment for Tactical Training (PMATT) for rotary wing and multiplatform environments. Perform training effectiveness experiments on low footprint, AR/VR/MR based training devices / sims. Develop technologies to fuse and leverage metrics from disparate, heterogenous databases to support currency and training requirements analysis (e.g., CVN LSO database).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Minimal increase of one thousand dollars in order to continue fidelity improvements for synthetic entity systems, heterogenous data fusion, performance measurement and debrief, and AR/VR/MR technologies as described in the base FY20 plans.
                                                    
                                                
                                                 
                                                     SENSORS AND ENVIRONMENT
                                                     Develop common and platform unique sensor, visual, and environmental simulation (atmospherics or acoustics) into fidelity upgrades with Commercial Off The Shelf and/or Government Off the Shelf (GOTS) Software. Perform risk reduction, advanced displays innovation, test and evaluation, integration, and production of Common Sensor Model, High Fidelity Active-Acoustics Sensor Operator Training, 3D Ocean effects, Anti-Submarine Warfare (ASW) acoustic fidelity assessments, 3D weather effects, 3D Ocean acoustic modeling, new Reduced Oxygen Breathing Device (ROBD)& Spatial Disorientation (SD), and legacy device technologies. Demonstrate GOTS capability for cost-effective database materialization, Material Properties Reference Dataset library, associated NAVAIR Portable Source Initiative specifications and processes for implementation on Distributed Mission Training, deployed trainers, legacy, and new visual system upgrade programs to include Augmented Reality (AR), Virtual Reality (VR), and Mixed Reality (MR). In support of Navy Aviation Simulation Master Plan (NASMP) upgrade efforts, develop texture storage, sensor-environmental effects, NAVAIR Portable Source Initiative material reference processes/standards, automated technology applications for real time publishing, shadows, cultural lighting, combat, and weather effects and very high resolution visualization technologies, to include tablet-based mission preview for tactical aircrew.
                                                     
                                                         
                                                             0.525
                                                             0
                                                             Develop and test prototype augmented reality based alternate to F/A-18 Tactical Operational Flight Trainer (TOFT) visual system.  Continue research on use of consumer-grade image generation engines to deliver Navy Aviation Simulator Master Plan quality visuals.  Conduct experiments to test limits of collaborative environmental databases to provide time-critical terrain updates for deployable mission rehearsal trainers.  Support development of enhanced environmental effects for Naval Aviation Survival Training Program's Virtual Reality Parachute Descent Trainer.
                                                        
                                                    
                                                     
                                                         
                                                             0.250
                                                             0
                                                             Continue investigation of collaborative environmental database for time-critical terrain updates for deployable mission rehearsal trainers. Develop AR/VR/MR Head Mounted Display (HMD) to provide near human visual acuity. Develop haptic feedback capability to support AR/VR/MR interaction. Develop Near Eye Display (NED) Metrology system for verifying the performance of Virtual and Augmented Reality goggle displays. Develop and test metrics and procedures for equating the performance of virtual and augmented reality display systems to legacy Navy Aviation Simulation Master Plan (NASMP) display systems. Develop tests and metrics to evaluate performance and utility of Mixed Reality training devices (i.e., HMD that integrates virtual world with real world).
                                                        
                                                         
                                                             0.240
                                                             0
                                                        
                                                         
                                                             0.240
                                                             0
                                                             Continue investigation of collaborative environmental database for time-critical terrain updates for deployable mission rehearsal trainers. Develop AR/VR/MR Head Mounted Display (HMD) to provide near human visual acuity. Develop haptic feedback capability to support AR/VR/MR interaction. Develop Near Eye Display (NED) Metrology system for verifying the performance of Virtual and Augmented Reality goggle displays. Develop and test metrics and procedures for equating the performance of virtual and augmented reality display systems to legacy Navy Aviation Simulation Master Plan (NASMP) display systems. Continue development of tests and metrics to evaluate performance and utility of Mixed Reality training devices (i.e., HMD that integrates virtual world with real world).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of ten thousand dollars due to reduction in contract service support.
                                                    
                                                
                                                 
                                                     LIVE VIRTUAL CONSTRUCTIVE (LVC), AND VISUALS
                                                     Air Warfare Training Development provides for risk mitigation and next generation platform, Unmanned Aerial Systems, Live Virtual Constructive (LVC) and associated visualization component development for Navy aviation distributed mission training, and distributed training centers (NADTC), as well as for stand-alone and small footprint deployable devices. Provided integrated capability assessment for Ranges, Experimentation products, and Training. Support the NASMP upgrade efforts and Type/Model/Series programs with advanced visual system display configurations requirements. Assess trainee cognitive requirements and the development and incorporation of next generation Live Virtual Constructive (LVC), Unmanned Aerial Systems (UAS) constructive and associated debrief/After Action Review (AAR) visualization component technologies. Additionally, Air Warfare Training Development (AWTD) provides for advanced virtual component fidelity improvements for Live Virtual Constructive capability (such as "Mobility" Part-Task Trainers and the Multiplex Data Bus Controller Translator Transmitter (MDBCTT)). LVC technologies will facilitate advanced, cost effective weapons and tactics training and emerging capability requirements in the Air-Sea battlespace and Naval Integrated Fire Control-Counter Air (NIFC-CA) capabilities development.
                                                     
                                                         
                                                             0.301
                                                             0
                                                             Provide analytical and developmental support for emergent programs of record in LVC, acoustic simulation environments, Warfighter performance assessment, threat system enhancements, Virtual Reality (VR), and sensor/visualization modeling.  Provide man-in-the-loop /Technology Readiness Level (TRL) assessments at Manned Flight Simulator (MFS), and assess Distributed Mission Readiness Trainer (DMRT) family of systems, and other mobility-focused training devices for improved fleet training, Training and Readiness (T&R) metrics, and life-cycle cost reductions.
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Continue analytical and developmental support for emergent programs of record in Live, Virtual and Constructive (LVC), integrated warfare, acoustic simulation environments, warfighter performance assessment, threat system enhancements, and sensor/visualization modeling.  Develop and integrate additional Manually Operated Visual Landing Aid System(MOVLAS) capability into Landing Signal Officer (LSO) Station for the expandable flight deck crew trainer. Develop and test prototype Embedded Next Generation Threat System (NGTS) for TCTS Inc II Participant Subsystem. Develop cross domain solutions to support LVC, integrated warfare, and distributed mission training. Develop metrics for cross-platform NIFC-CA and integrated warfighting capability.
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Continue analytical and developmental support for emergent programs of record in Live, Virtual and Constructive
(LVC), integrated warfare, acoustic simulation environments, warfighter performance assessment, threat system enhancements, and sensor/ visualization modeling. Develop integrated expandable flight deck crew trainer based on Commercial Off the Shelf (COTS) virtual and augmented reality technology. Develop prototype virtual reality Landing Signal Officer (LSO) Station for the expandable flight deck crew trainer. Develop cross domain solutions to support LVC, integrated warfare, and distributed mission training. Develop metrics for cross platform NIFC-CA and integrated warfighting capability.
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0705:
                                                     COMMON GROUND EQUIPMENT - TRAINING
                                                     
                                                         181.145
                                                         179.674
                                                         292.015
                                                         292.015
                                                         252.165
                                                         218.093
                                                         239.165
                                                         231.018
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Air Warfare Training Development (AWTD) is a BA 07 RDT&E joint technology transition program tied to the PMA-205 Strategic Plan, Navy Aviation Simulation Master Plan (NASMP), United States Marine Corps upgrades and the various platform simulation master plans with the purpose of transitioning advanced training and mission preview/rehearsal technologies.  AWTD provides risk mitigation, test and evaluation, and prototype development for stand-alone, manned, un-manned, distributed, open systems and deployed training systems for the warfighter utilizing an Integrated Product Team approach and a combination of reimbursable and direct cite/cost-plus time and material (T&M) contracts.
                                             Naval Air Warfare Center-Training Systems Division (NAWC-TSD): # of transitions to Fleet Platforms.  For each transition, successful Technical Readiness Level (TRL) testing and device Ready for Training (RFT) to Fleet platforms.  Seminal transition events are either RFT or tech-refresh Authority to Operate.   				
							
NAWC-Aircraft Division (AD): Complete TRL & compliance testing for Navy Aviation Simulation Master Plan (NASMP) and Information Assurance directives.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Bohemia Interactive
                                                             ORLANDO, FL
                                                             
                                                                 0.324
                                                                 
                                                                     0.448
                                                                     2018-01
                                                                
                                                                 
                                                                     0.277
                                                                     2019-03
                                                                
                                                                 
                                                                     0.277
                                                                
                                                                 
                                                                     0.277
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.326
                                                                 1.326
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Soar Technology, Inc.
                                                             ORLANDO, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.070
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.070
                                                                 0.070
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Aptima
                                                             WOBURN, MA
                                                             
                                                                 0.424
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.232
                                                                     2019-03
                                                                
                                                                 
                                                                     0.232
                                                                
                                                                 
                                                                     0.232
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.888
                                                                 0.888
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 24.179
                                                                 
                                                                     0.729
                                                                     2017-11
                                                                
                                                                 
                                                                     0.549
                                                                     2018-11
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.622
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Logistics
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 0.051
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistics
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             PATUXENT RIVER, MD
                                                             
                                                                 0.033
                                                                 
                                                                     0.035
                                                                     2017-11
                                                                
                                                                 
                                                                     0.120
                                                                     2018-11
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Support No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.803
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC AD
                                                             PAX RIVER, MD
                                                             
                                                                 7.588
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2018-11
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Precise
                                                             LEXINGTON PARK, MD
                                                             
                                                                 0.398
                                                                 
                                                                     0.149
                                                                     2018-02
                                                                
                                                                 
                                                                     0.134
                                                                     2019-02
                                                                
                                                                 
                                                                     0.124
                                                                
                                                                 
                                                                     0.124
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.805
                                                                 0.805
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWC AD
                                                             PAX RIVER, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.543
                                                                 
                                                                     0.012
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 0.089
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.177
                                                                     2018-11
                                                                
                                                                 
                                                                     0.177
                                                                
                                                                 
                                                                     0.177
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt Sup no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.462
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204571N_2124_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0204571N_2124_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0204571N_2124_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Human/Instructional Systems Integration
                                                     
                                                         
                                                             Systems Development: Common Instruction Systems/SAF and Unmanned Aerial Systems Interface Selection and Training Tech Dev
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Augmented Reality/ Virtual Reality/ Mixed Reality Sim Demo
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: NGTS Analysis and Reporting
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Crew Enabled Role Player
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: T-45 Augmented Reality Visual System (ARVS) Part Task Trainer (PTT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: AR/VR/MR Sim Demo 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: AR/VR/MR Sim Demo 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: AR/VR/MR Sim Demo 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: UAS INSTR. SYS Tier I/II  2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: UAS INSTR. SYS. Tier I/II  3
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NGTS Analysis and Reporting - Phase I
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Crew Enabled Role Player - Synthetic Crew Member
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NGTS Analysis and Reporting - Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Crew Enabled Role Player - Virtual Wingman
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NGTS Analysis and Reporting - Phase 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NGTS Analysis and Reporting - Phase 4
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Crew Enabled Role Player - Speech Enabled Synthetic Role Player
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: T-45 Augmented Reality Visual System (ARVS) Part Task Trainer (PTT) 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: T-45 Augmented Reality Visual System (ARVS) Part Task Trainer (PTT) 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: T-45 Augmented Reality Visual System (ARVS) Part Task Trainer (PTT) 3
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Crew Enabled Role Player - Phase IV
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Sensors and Environment
                                                     
                                                         
                                                             Systems Development: Common/Platform Sensors and Environment (Models/Tools)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Collaborative Database Rapid Terrain Generation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Near Eye Display Metrology System
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: VR and Haptic for Flight Deck Crew Demo
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: FUSED SENSORS UAS/Tier 3
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: FUSED SENSORS UAS/Tier 4
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: FUSED SENSORS UAS/Tier 5
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Near Eye Display Metrology System
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: VR and Haptic for Flight Deck Crew Demo
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: VR and Haptic for Flight Deck Crew Demo 2
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: VR and Haptic for Flight Deck Crew Demo 3
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Collaborative Database Rapid Terrain Generation Phase I
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Collaborative Database Rapid Terrain Generation Phase II
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Collaborative Database Rapid Terrain Generation Phase III
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Collaborative Database Rapid Terrain Generation Phase IV
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Live Virtual Constructive (LVC), and Visuals
                                                     
                                                         
                                                             Systems Development: Embedded NGTS for TCTS Participant Susbystem
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: NIFC-CA Virtual Adaptive Training Technology
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Flight Deck Trainer Expansion Pack
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Fleet Adaptive Multi-Level Measurement for LVC
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Embedded NGTS for TCTS Participant Subsystem
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Embedded NGTS for TCTS Participant Subsystem 2
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NIFC-CA Adaptive Training Tech 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: NIFC-CA Adaptive Training Tech 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 1
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 3
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 4
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 5
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Flight Deck Training Expansion Pack - Phase 6
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Fleet Adaptive Multi-Level Measurement for LVC 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Fleet Adaptive Multi-Level Measurement for LVC 2
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Fleet Adaptive Multi-Level Measurement for LVC 3
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Fleet Adaptive Multi-Level Measurement for LVC 4
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Fleet Adaptive Multi-Level Measurement for LVC 5
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3093
                                         TACTS/LATR Replacement
                                         
                                             93.570
                                             46.780
                                             56.154
                                             51.245
                                             51.245
                                             6.669
                                             3.722
                                             3.792
                                             3.867
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Tactical Combat Training System (TCTS) Increment II will provide an improved environment for air combat training utilizing a secure air-to-air and air-to-ground data link, and will provide rangeless operation capability to Forward Deployed Naval Forces (FDNF). TCTS Increment II will provide encryption and an enhanced threat environment, as well as airborne participant instrumentation for multiple fixed and rotary wing platforms.  Engineering Development Model (EDM) units will be developed in FY19 and FY20 and will support Engineering and Developmental Testing events thru FY21.  The EDMs will be specifically utilized for testing in the following areas: Environmental Qualification, Software, High Accelerated Lifecycle, Ground System Integration, Airborne Subsystem Air Worthiness and Performance, Shipboard Ground Station, Internal Mount and Rack Mounted Subsystem (Internal Mount) Airworthiness and Performance and JSF Airworthiness and Performance.

Increase in FY20 from previous submission reflects transfer of funding from APN 0725, OPN 4204 for EDM development and test, to include Cross Domain Solution (CDS) and Advanced Weapons Laboratory testing.
                                             
                                                 
                                                     TACTS/LATR REPLACEMENT
                                                     TCTS:  Qualify and complete the On-Range and Rangeless Pod system fielding for all USN Tactical Training Ranges and Carrier Air Wing Five (CVW-5) CVN installation, including the complete Integrated Logistics products and training. Define Test & Training Enabling Architecture (TENA) compliant interface between TCTS and an Advanced Display System (ADS). Develop a Rack- Mounted subsystem for use on rotary wing and transport aircraft. Continue development of the encrypted data link. Develop related training range integration.
                                                     
                                                         
                                                             46.780
                                                             0
                                                             FY18 included a full year of engineering, manufacturing and development (EMD). FY18 funded Preliminary Design Review (PDR), Systems Engineering Technical Review (SETR) events, and post PDR assessments with the Milestone Decision Authority (MDA). FY18 included multiple events toward completion of the National Security Agency (NSA) Certification.
                                                        
                                                    
                                                     
                                                         
                                                             56.154
                                                             41
                                                             FY19 includes the completion of Critical Design Review (CDR) and Post Critical Design Review (CDR) assessment for the Airborne Subsystem (POD), Ground Subsystem, Remote Range Unit, and Portable Support Equipment Subsystems. Engineering Development Model (EDM) fabrication of both participant subsystems and ground stations occurs in FY19 to support Developmental Testing (DT) beginning in FY20.  FY19 continues steps toward completion of the National Security Agency (NSA) Certification.
                                                        
                                                         
                                                             51.245
                                                             16
                                                        
                                                         
                                                             51.245
                                                             16
                                                             FY20 will include Test Readiness Review (TRR) and a Flight Readiness Review (FRR). These reviews will ensure readiness to start contractor system testing and follow-on government subsystem testing (Developmental Test-B).  FY20 will continue steps toward completion of the National Security Agency (NSA) Certification and will include the completion of System Authority to Operate (ATO).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $4.909 from FY2019 to FY2020 in TCTS Increment II is due to the completion of Critical Design Review (CDR) and moving into Developmental Testing.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4204
                                                     Weapons Range Support Equipment (WRSE)
                                                     
                                                         66.941
                                                         93.864
                                                         101.843
                                                         101.843
                                                         84.035
                                                         110.979
                                                         112.426
                                                         115.771
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     APN/0725
                                                     Other Production Charges/Tactical Combat Training System (TCTS)
                                                     
                                                         1.463
                                                         1.444
                                                         0.000
                                                         0.000
                                                         21.184
                                                         21.607
                                                         22.060
                                                         22.502
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Tactical Combat Training System will employ an evolutionary incremental acquisition strategy.  This strategy will provide for the development of a system that meets the Operational Requirements Document.
                                             Rockwell Collins, Inc.:  National Security Agency (NSA) approved encrypted Data Link Transceiver (DLT).  Successful Engineering Development Model testing of encrypted DLT requirements with NSA.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase in FY20 from previous submission reflects transfer of funding from APN 0725, OPN 4204 for EDM development.
                                                     
                                                         
                                                             Hardware Development
                                                             C
                                                             CPIF
                                                             ROCKWELL COLLINS, INC
                                                             CEDAR RAPIDS, IA
                                                             
                                                                 17.462
                                                                 
                                                                     42.852
                                                                     2017-10
                                                                
                                                                 
                                                                     47.333
                                                                     2018-10
                                                                
                                                                 
                                                                     41.269
                                                                
                                                                 
                                                                     41.269
                                                                     2019-10
                                                                
                                                                 9.490
                                                                 158.406
                                                                 158.406
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.901
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-WD
                                                             CHINA LAKE, CA
                                                             
                                                                 0.961
                                                                 
                                                                     0.030
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.991
                                                                 0.991
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 9.498
                                                                 
                                                                     1.535
                                                                     2018-01
                                                                
                                                                 
                                                                     3.310
                                                                     2018-11
                                                                
                                                                 
                                                                     3.376
                                                                
                                                                 
                                                                     3.376
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             JACOBS ENG
                                                             Ridgecrest, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.700
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SPAWAR
                                                             NORTH CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.113
                                                                     2018-06
                                                                
                                                                 
                                                                     0.406
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.519
                                                                 0.519
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Calvert Engineering Inc.
                                                             Prince Frederick, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Precise
                                                             LEXINGTON PARK, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.239
                                                                     2018-03
                                                                
                                                                 
                                                                     0.087
                                                                     2018-11
                                                                
                                                                 
                                                                     0.089
                                                                
                                                                 
                                                                     0.089
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.415
                                                                 0.415
                                                            
                                                        
                                                         
                                                             Logistics
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 0.714
                                                                 
                                                                     0.290
                                                                     2018-01
                                                                
                                                                 
                                                                     0.956
                                                                     2018-11
                                                                
                                                                 
                                                                     0.975
                                                                
                                                                 
                                                                     0.975
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistics Sup
                                                             C
                                                             CPFF
                                                             Synectic Solutions, Inc.
                                                             LEXINGTON PARK, MD
                                                             
                                                                 0.164
                                                                 
                                                                     0.168
                                                                     2018-08
                                                                
                                                                 
                                                                     0.173
                                                                     2019-08
                                                                
                                                                 
                                                                     0.176
                                                                
                                                                 
                                                                     0.176
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 0.681
                                                                 0.681
                                                            
                                                        
                                                         
                                                             Prior Year Support No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 28.115
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Increase in Government Developmental Test & Evaluation support from FY2019 to FY2020 to support the Developmental Testing (DT) that will begin in FY2020.  This includes funding to NSA for Cross Domain Solution (CDS) testing and funding to NAWCWD for Advanced Weapons Laboratory testing.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 1.938
                                                                 
                                                                     0.272
                                                                     2018-01
                                                                
                                                                 
                                                                     0.892
                                                                     2018-11
                                                                
                                                                 
                                                                     0.910
                                                                
                                                                 
                                                                     0.910
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             AMRDEC
                                                             REDSTONE ARSENAL, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.002
                                                                     2018-10
                                                                
                                                                 
                                                                     0.008
                                                                     2018-11
                                                                
                                                                 
                                                                     0.008
                                                                
                                                                 
                                                                     0.008
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             GSA
                                                             Atlanta, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.048
                                                                     2018-11
                                                                
                                                                 
                                                                     0.258
                                                                     2019-01
                                                                
                                                                 
                                                                     0.263
                                                                
                                                                 
                                                                     0.263
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC-WD
                                                             China Lake, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.108
                                                                
                                                                 
                                                                     1.108
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NSA
                                                             Fort Meade, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year T&E No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prog Mgnt Sup
                                                             WR
                                                             NAWC-AD
                                                             PAX RIVER, MD
                                                             
                                                                 4.151
                                                                 
                                                                     1.057
                                                                     2018-01
                                                                
                                                                 
                                                                     1.784
                                                                     2018-11
                                                                
                                                                 
                                                                     1.820
                                                                
                                                                 
                                                                     1.820
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.103
                                                                 
                                                                     0.006
                                                                     2018-01
                                                                
                                                                 
                                                                     0.030
                                                                     2018-11
                                                                
                                                                 
                                                                     0.030
                                                                
                                                                 
                                                                     0.030
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prog Mgnt Sup
                                                             C
                                                             CPFF
                                                             Precise
                                                             LEXINGTON PARK, MD
                                                             
                                                                 0.079
                                                                 
                                                                     0.128
                                                                     2018-06
                                                                
                                                                 
                                                                     0.217
                                                                     2019-02
                                                                
                                                                 
                                                                     0.221
                                                                
                                                                 
                                                                     0.221
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.645
                                                                 0.645
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt No Longer Funded in the Budget or Out Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 16.059
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204571N_3093_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     TACTS/LATR Replacement
                                                     
                                                         
                                                             Acquisition Milestones and Knowledge Points: Post PDR Assessment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: Post CDR Assessment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: POD MS C
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: POD IOC
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: Production Decision Internal Mount
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: Internal Mount IOC
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones and Knowledge Points: FRP
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Program Management/Cyber Security: Authority to Operate
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contracts: LRIP Airborne Subsystem (POD), Ground Subsystem, Remote Range Unit, Portable Support Equipment Subsystem
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contracts: LRIP Rack-Mounted Internal Mount, JSF Internal Mount
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contracts: Full Rate Production
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering: Preliminary Design Review
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering: Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Engineering: Test Readiness Review / Flight Readiness Review / Functional Configuration Audit
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Physical Configuration Audit POD
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Logistics: Physical Configuration Audit IM
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test B - Multiple Events
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Developmental Test C - Multiple Events
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             NSA Certification: RAP 1/RAP 2/IATT/PCA/RAP 3/Final Cert
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Next Generation Technology Upgrade Phase 1
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Next Generation Technology Upgrade Phase 2
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Next Generation Technology Upgrade Phase 1
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Next Generation Technology Upgrade Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3356
                                         High Fidelity Surface Trainers
                                         
                                             27.471
                                             1.163
                                             0.756
                                             3.564
                                             3.564
                                             1.466
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             34.420
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This line funds high fidelity Aegis Integrated Air and Missile Defense (IAMD) individual, instructor, strike group and team trainers to support all Advanced Capability Build (ACB) and below Aegis baselines. This line provides funds for development of a High Fidelity Aegis Combined Integrated Air and Missile Defense (IAMD) and Anti-Submarine Warfare (ASW) Trainer (CIAT) to enable advanced warfare training (AWT) Phase II objectives to be accomplished ashore and to support Active and Passive Sonar Operations, Target Motion Analysis, Sonobuoy Localization, Command and Control, and execution of ASW Kill chain. Funds are provided for advanced component technology development, prototype evaluation, and technology readiness level assessment. Development of these trainers is in response to CNO Wholeness Review and Department of the Navy requirements. This line also provides funds for the research and development of enabling technologies required to meet Train to Qualify (T2Q) and Train to Certify (T2C) requirements for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers.  This line also provides funds for research and development of updates to the Surface Navigation Maintenance Technician Training course of instruction. This line supports Surface Training Advanced Virtual Environment (STAVE) methodology by researching and developing trainers that will create an immersive and interactive learning environment and support both CNO High Velocity Learning and Ready Relevant Learning intent.

NOTE: In FY18, Mine Warfare Synthetic Training requirements previously captured within PE 0204571N / Proj 3356 (High Fidelity Surface Trainer) were realigned to PE 0603502N Surface & Shallow Water MCM / Proj 1235 (Mine Warfare Planning and Analysis).
                                             
                                                 
                                                     Combined IAMD ASW Trainer (CIAT)
                                                     
                                                         
                                                             0.607
                                                             0
                                                             Completed research and development spirals of all simulations and system architecture for the High Fidelity Combined IAMD & ASW Trainer (CIAT). Researched and developed Advanced technologies necessary to stimulate and emulate the AEGIS B/L 9 tactical system. Tested and evaluated the developed solution to virtualize AEGIS legacy tactical code to be able to re-host the tactical software on COTS hardware. These solutions supported scenario driven watch team practices of standard operating procedures (SOPs), Tactical Techniques and Procedures (TTPs) and Pre-Planned Response (PPRs) against advanced threats in a realistic environment. Researched and developed technologies and interfaces which enabled ASW and Electronic Warfare (EW) trainers to be integrated with IAMD training system for integrated training events. Tested and integrated developed models to allow for Navy Integrated Fire Control-Counter Air (NIFC-CA) training.
                                                        
                                                    
                                                     
                                                         
                                                             0.156
                                                             0
                                                             Test and integrate developed models prior to system installation.  Research and develop models to integrate into the system which would keep pace with emergent tactical capabilities in the Fleet such as Electronic Warfare and NIFC-CA enhancements.
                                                        
                                                         
                                                             0.200
                                                             0
                                                        
                                                         
                                                             0.200
                                                             0
                                                             Complete research and development for supporting Aegis BL 9.2 within CIAT architecture. Evaluate computing equipment alternatives for CIAT V2 configuration. Evaluate Operating Environment (OE) network configuration updates required for CIAT V2 configuration. Perform critical experiments as needed for CIAT V2. Update appropriate Subsystem Requirements Documents for CIAT V2.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase of $.044 supports Resource Sponsor direction to perform requirements analysis, development and validation, preliminary design and prototyping of advanced and enabling technologies for the Advanced Capability Build (ACB) 15 / Advanced Capability Build (ACB) 16 Phase 0 and Phase 1 into the Combined Integrated Air Missile Defense/Anti Surface Warfare Trainer (CIAT) V2 trainer.
                                                    
                                                
                                                 
                                                     LCS Navy Training System Plan (NTSP) Execution
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.200
                                                             0
                                                        
                                                         
                                                             1.200
                                                             0
                                                             Resources will be used perform research required for the development of enabling technologies required to meet Train to Qualify (T2Q) and Train to Certify (T2C) requirements for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase in this funding line is required to meet Train to Qualify (T2Q) and Train to Certify (T2C) objectives for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers. This unique training capability is needed to satisfy current and future fleet operational commitments and missions.
                                                    
                                                
                                                 
                                                     Air Defense Strike Group Facility
                                                     
                                                         
                                                             0.556
                                                             0
                                                             Researched and developed two Virtual Aegis Combat System Simulators (VACSSim) to develop the Engineering Development Model for the Air Defense Strike Group Facility (ADSGF) shore-based air and surface simulation device in Fallon, NV.  Researched and developed advanced technologies to allow VACSSim improvements in support of surface equities incorporated in Aegis B/L upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             0.600
                                                             0
                                                             Research and develop VACSSim simulators and CEC Engagement Processor (CEP) Simulators to integrate within the Integrated Training Facility (ITF) Engineering Development Model (EDM).  Additional functionality to VACSSim will be researched and developed to include additional AEGIS Baselines and submodes.  These simulators will integrate with NAVAIR simulators (E2D, F35) to create an overarching simulation environment that will be the only way to train Carrier Strike Groups on high-end threats and capabilities related to Naval Integrated Fire Control Counter Air (NIFC-CA).  The ITF capabilities are a requirement of the NIFC-CA Flag Steering Committee and part of the CNO-directed Fleet Training Wholeness effort.
                                                        
                                                         
                                                             1.764
                                                             0
                                                        
                                                         
                                                             1.764
                                                             0
                                                             Continue to research and develop VACSSim simulators and CEP Simulators to integrate within the ITF.  This will include Baseline 7.1 and Ballistic Missile Defense 4.0 Development.  The ITF capabilities are a requirement of the Naval Integrated Fire Control Counter Air (NIFC-CA) Flag Steering Committee and part of the CNO-directed Fleet Training Wholeness effort.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase supports the continued research and development required to deliver advanced and enabling technologies for upgrades to the Virtual AEGIS Combat System Simulator (VACSSim) in support of the Joint Integrated and Air Missile Defense (JIAMD) Mission. Efforts include extensive system testing and the introduction of a Cooperative Engagement Capability (CEC) simulation capability for integrated warfare training and is aligned to the CNO directed Live, Virtual and Constructive (LVC) training initiative.
                                                    
                                                
                                                 
                                                     Navigation Systems Technician (NAVSYSTECH) Capacity
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.400
                                                             0
                                                        
                                                         
                                                             0.400
                                                             0
                                                             Research and develop updates to the Surface Navigation Maintenance Technician Training course of instruction.  The Navigation System Maintenance Trainer supports system level operations and maintenance level training at CSCS Unit Dam Neck, VA. Develop Navigation Systems Technician (NAVSYSTECH) simulator to integrate field changes to the system for modernized course performance objectives. Design and develop training solutions that include GPS-Based Positioning, Navigation and Timing Service (GPNTS) modernization.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 funding increase supports surface navigation operator and maintainer training requirement delineated in Navy Training System Plans for Global Positioning System (GPS) - Based Positioning, Navigation and Timing Service (GPNTS) AN/SSN-9(V) and Surface Navigation System.   Funds are provided to perform requirements analysis, development and validation, critical investigations, preliminary design and prototyping of advanced and enabling technologies for the purpose of introducing GPNTS training systems of systems navigation training as an upgrade.  GPNTS provides modernized pervasive, robust, secure, integrated, and shipboard interoperable net-centric PNT capabilities. The upgraded surface navigation system of systems training solution architecture fully aligns to the Surface Training community's investments in high fidelity integrated navigation systems trainer and the CNO directed Live, Virtual and Constructive (LVC) training initiative.
                                                    
                                                
                                            
                                             The software development and advanced technology upgrades for High Fidelity Surface Trainers are accounted for in this RDT&E line. These upgrades will provide an enabling technology to an existing training system.
                                             Naval Surface Warfare Center Dahlgren: Approved Combined IAMD and ASW Trainer (CIAT). Successful engineering development model (EDM) introducing advanced technologies necessary to simulate/stimulate the AEGIS Combat System elements required for operators stated in AEGIS Ashore Baseline 9 Weapons Specification (WS) 21200 series. 

Naval Surface Warfare Center Dahlgren: Incorporation of approved legacy Aegis baselines (7.2, 6.3) into the Virtual Aegis Combat System Simulator (VACSSim). Incorporation of additional sub-modes into the VACSSim.  Successful integration of VACSSim and CEP Workstation into the Integrated Training Facility simulation architecture. 

Naval Surface Warfare Center Carderock: Approved Combined IAMD & ASW Trainer (CIAT). Successful engineering development model introducing advanced technologies necessary to 1) simulate performance of AN/SQQ-89A(V)15 sonar system in alignment with fielding plan for initial Sonar software versions with capability to receive AN/SQQ-89A(V)15 coordinated routine modernizations and 2) replicate Combat Information Center (CIC) configuration and functionalities representative of AEGIS Baseline 9.

Naval Undersea Warfare Center Newport:  Approved Combined IAMD & ASW Trainer (CIAT). Develop ASW components to be integrated in the CIAT system for Technology Requirements Model (TRM) simulation of own ship and threat torpedoes, and emulations of sonar devices.

NAWCTSD:  Completed development of enabling technologies required to meet T2Q and T2C requirements for the VTUAV and
successful integration with the LCS Integrated Tactical Trainers.  Completed updates to the Surface Navigation Maintenance Technician Training course of instruction.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY20 funding increase supports the following:
1) Resource Sponsor direction to perform requirements analysis, development and validation, preliminary design and prototyping of advanced and enabling technologies for the Advanced Capability Build (ACB) 15 / Advanced Capability Build (ACB) 16 Phase 0 and Phase 1 into the Combined Integrated Air Missile Defense/Anti Surface Warfare Trainer (CIAT) V2 trainer.
2) Continued research and development required to deliver advanced and enabling technologies for upgrades to the Virtual AEGIS Combat System Simulator (VACSSim) in support of the Joint Integrated and Air Missile Defense (JIAMD) Mission. Efforts include extensive system testing and the introduction of a Cooperative Engagement Capability (CEC) simulation capability for integrated warfare training and is aligned to the CNO directed Live, Virtual and Constructive (LVC) training initiative.
3) Funding required to meet Train to Qualify (T2Q) and Train to Certify (T2C) objectives for the Vertical Takeoff Unmanned Aerial Vehicle (VTUAV) and testing towards the integration with the Littoral Combat Ships (LCS) Integrated Tactical Trainers. This unique training capability is needed to satisfy current and future fleet operational commitments and missions.
4) Surface navigation operator and maintainer training requirement delineated in Navy Training System Plans for Global Positioning System (GPS) - Based Positioning, Navigation and Timing Service (GPNTS) AN/SSN-9(V) and Surface Navigation System.   Funds are provided to perform requirements analysis, development and validation, critical investigations, preliminary design and prototyping of advanced and enabling technologies for the purpose of introducing GPNTS training systems of systems navigation training as an upgrade.  GPNTS provides modernized pervasive, robust, secure, integrated, and shipboard interoperable net-centric PNT capabilities. The upgraded surface navigation system of systems training solution architecture fully aligns to the Surface Training community's investments in high fidelity integrated navigation systems trainer and the CNO directed Live, Virtual and Constructive (LVC) training initiative.
                                                     
                                                         
                                                             SYSTEMS ENG
                                                             WR
                                                             NSWC DAHLGREN
                                                             DAHLGREN,VA
                                                             
                                                                 17.239
                                                                 
                                                                     0.895
                                                                     2017-11
                                                                
                                                                 
                                                                     0.756
                                                                     2018-12
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.200
                                                                 19.490
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SYSTEMS ENG
                                                             WR
                                                             NSWC CARDEROCK
                                                             CARDEROCK, MD
                                                             
                                                                 6.052
                                                                 
                                                                     0.268
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.320
                                                            
                                                        
                                                         
                                                             SYSTEMS ENG
                                                             WR
                                                             NUWC NEWPORT
                                                             NEWPORT, RI
                                                             
                                                                 2.076
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.076
                                                            
                                                        
                                                         
                                                             SYSTEMS ENG
                                                             MIPR
                                                             U.S. ARMY SMDC
                                                             HUNTSVILLE, AL
                                                             
                                                                 0.147
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.147
                                                            
                                                        
                                                         
                                                             SYSTEMS ENG
                                                             WR
                                                             NAWCTSD
                                                             ORLANDO, FL
                                                             
                                                                 1.957
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 3.557
                                                            
                                                        
                                                         
                                                             SYSTEMS ENG
                                                             TBD
                                                             LOCKHEED MARTIN
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.564
                                                                
                                                                 
                                                                     1.564
                                                                     2019-11
                                                                
                                                                 1.258
                                                                 2.822
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3356
                                                     
                                                         
                                                             Software Development - Combined IAMD & ASW Trainer (CIAT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Air Defense Strike Group Facility
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             LCS Navy Training System Plan (NTSP) Execution
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Navigation Systems Technician (NAVSYSTECH) Capacity
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204574N
                                 Cryptologic Direct Support
                                 220
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     22.791
                                     2.355
                                     4.544
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     0.000
                                     29.690
                                
                                 Funding for the following project has been realigned out of PE 0204574N into PE 0304785N as part of Program Element Consolidation starting in FY20: Project 3091 (Advanced Cryptological Sys Eng).

The Advanced Cryptologic Systems Engineering - The Cryptologic Carry-on Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface cryptologic carry-on capability. There are 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each of these is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, numerous Navy and Coast Guard platforms are other potential users.
                                 
                                     
                                         1.155
                                         4.544
                                         4.514
                                         4.514
                                    
                                     
                                         2.355
                                         4.544
                                         0.000
                                         0.000
                                    
                                     
                                         1.200
                                         0.000
                                         -4.514
                                         -4.514
                                    
                                     
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     1.200
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -4.514
                                                     -4.514
                                                
                                            
                                        
                                    
                                     Technical: Not applicable.

Schedule: Not applicable.
                                
                                 
                                     
                                         3091
                                         Advanced Cryptological Sys Eng (CCOP)
                                         
                                             22.791
                                             2.355
                                             4.544
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             29.690
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0204574N Project 3091, into PE 0304785N as part of RDTE PE Consolidation starting in FY20.
                                             The Advanced Cryptologic Systems Engineering - Cryptologic Carry On Program (CCOP) rapidly develops and fields state-of-the-art signal acquisition capabilities in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability. There are approximately 124 cryptologic capable surface ships and shore sites in the current Navy inventory; each is a potential user of this carry-on equipment, depending on deployment schedules and the tempo of operations. In addition, there are other numerous Naval platforms(including U.S. Coast Guard and USNs) that could serve as potential users. This funding line provides resources to enable rapid transition of available Commercial Off-The-Shelf (COTS) and Government Off -The-Shelf (GOTS) technologies that apply to Fleet requirements for carry-on system functionalities. These technologies typically require various levels of integration to leverage on-board systems providing system and mission management, product reporting, and data analysis. COTS / GOTS system documentation and training materials require adaptation or modification to meet fleet operator requirements, or entirely new training materials may need to be developed. Prior to operational deployment, systems must be systematically tested to ensure suitable and reliable operation, tested for network vulnerabilities if connected to shipboard Local Area Networks, and tested relative to interoperability requirements. Certification testing is conducted to meet Office of Naval Intelligence security requirements, and network testing is conducted in accordance with Information Technology (IT) requirements to allow connection to Navy networks. Funding will also provide resources to address rapid deployment of enhancements or improvements to the common hardware and/or software baseline of all other carry-on subsystems to meet emergent requirements. Funding will support development and integration efforts to fuse data produced and distributed by Shipboard IW / Information Operations (IO) systems with other intelligence data at multiple classification levels which is then provided to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets, etc.) and non-kinetic fires (electronic attack, lasers, cyber) in order to enable a more agile, effective and complete exploitation of the electromagnetic spectrum.
                                             
                                                 
                                                     Advanced Cryptological Sys Eng - CCOP
                                                     
                                                         
                                                             2.355
                                                             0
                                                             Continued to integrate, test, and document identified Commercial Off-The-Shelf (COTS) and Government Off -The-Shelf (GOTS) technologies and subsystems that met emergent Fleet requirements as specified in the Signals of Interest (SOI) and targeted threat list. Continued to develop upgrades to existing systems and subsystems in accordance with Fleet requirements. Continued the development of new signal processing algorithms and software based solutions as well as researched Mission Modules for specific threats/areas to enable rapid transition to Ship's Signal Exploitation Space (SSES) Family of Systems (FoS). Continued research into self-contained small form factor systems for Patrol Craft and other small units. 


OCO: FY18 Other Contingency Operations (OCO) funds developed target signal files in order to counter the latest threats; new threat signal files must be developed and fielded to forward deployed platforms.  Funds supported continued development into enhanced Red Falcon systems to combat future Signals of Interest (SOI) and supported the Navy's Counter-Unmanned Aircraft Systems (C-UAS) efforts per Joint Rapid Acquisition Council (JRAC) approved Joint Urgent Operational Need (JUON) CC-0558 and provided additional Red Falcon / Cryptologic Carry-on Program (CCOP) support for platforms deploying to United States Central Command area of responsibility.  More details are available at higher classification.
                                                        
                                                    
                                                     
                                                         
                                                             4.544
                                                             0
                                                             Continue to integrate, test, and document identified COTS and GOTS technologies and subsystems that meet emergent and on-going Fleet requirements as specified in the SOI and target threat list, as well as, continue to develop upgrades to existing systems and subsystems according to Fleet requirements.  Funds aid the development of new signal processing algorithms and software based solutions to enable rapid transition of capability to permanently installed SSES systems, including SSEE Family of Systems (FoS) and its variants, the research of self-contained small form factor systems for Patrol craft and other small units, and the research of Adaptive Mission Modules for rapid insertion to counter specific threats or provide intelligence in specific areas of operation. FY19 funds will also initiate engineering and software development of the next generation Red Falcon capabilities using common data formatting and hardware backplane standards.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0304785N Project 3091 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0304785N Project 3091.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN / 3501
                                                     Cryptologic Communications Equipment
                                                     
                                                         23.935
                                                         16.137
                                                         9.510
                                                         9.510
                                                         9.968
                                                         11.108
                                                         11.371
                                                         11.604
                                                         0.000
                                                         186.362
                                                    
                                                
                                                 
                                                     RDTEN/0304785N
                                                     Tactical Cryptologic Systems
                                                     
                                                         0.000
                                                         0.000
                                                         4.515
                                                         4.515
                                                         4.630
                                                         4.686
                                                         4.835
                                                         4.932
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Acquisition, management, and contracting strategies support engineering and manufacturing development by providing funds to Space and Naval Warfare Systems Centers Atlantic and Pacific (SPAWARSYSCTR), and miscellaneous contractors with management oversight by SPAWAR.
                                             Cryptologic Carry On Program (CCOP) delivers state-of-the-art signal acquisition software for CCOP systems in response to Combatant Command requirements for a quick-reaction surface, subsurface and airborne cryptologic carry-on capability.
                                        
                                         
                                             FY20 cost data is provided under PE 0304785N Project 3091.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.109
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.109
                                                            
                                                        
                                                         
                                                             Software Development
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 6.160
                                                                 
                                                                     1.480
                                                                     2018-01
                                                                
                                                                 
                                                                     2.856
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.496
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 2.315
                                                                 
                                                                     0.290
                                                                     2017-11
                                                                
                                                                 
                                                                     0.560
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.165
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 1.764
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.289
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.203
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.915
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.915
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Classified Contract
                                                             Classified Contract
                                                             
                                                                 1.591
                                                                 
                                                                     0.230
                                                                     2018-01
                                                                
                                                                 
                                                                     0.444
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.265
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.991
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.991
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.095
                                                                     2017-11
                                                                
                                                                 
                                                                     0.183
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.278
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.273
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.273
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.673
                                                                 
                                                                     0.110
                                                                     2017-11
                                                                
                                                                 
                                                                     0.212
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.995
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0204574N_3091_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3091
                                                     
                                                         
                                                             Prototype Phase - 2018
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Prototype Phase - 2019
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2018
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             System Design Review (SDR) - 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Delivery - 2019
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2018
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Operational Assessment (OA) - 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0204575N
                                 Elect Warfare Readiness Supt
                                 221
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     125.813
                                     49.094
                                     66.889
                                     82.325
                                     82.325
                                     116.872
                                     118.284
                                     115.524
                                     116.991
                                     Continuing
                                     Continuing
                                
                                 Information Warfare Systems (2263) - This budget item funds: research and development (R&D) activities; vulnerability analysis and reverse engineering of emerging threats and targets; specialized technical, engineering and management capabilities; program office and program management support contracts, engineering support, modeling and simulation, administrative and security personnel; a classified administrative network that provides the capability to track and manage the Command's projects, contracts, and financials with appropriate security mechanisms to protect the information and data; focused radio frequency (RF) collection missions to expose potential vulnerabilities and identify new signals of interest for future countermeasure development; operation, sustainment and support of Development Network environment(s) and test environment enabling USN and USCC requirements; identification, development and testing of electronic attack countermeasures; Configuration Management Authority, delegated from Commander, TENTH Fleet, which reviews, validates, publishes, and maintains the standard for signal-specific software for tactical Navy RF collectors; support facilities and apparatus at various locations; logistics support costs associated with R&D activities. (Details held at a higher classification).

Cyberspace Activities (2958) - Navy is developing foundational tools in support of the Cyber Mission Force, in accordance with requirements, guidance, and previous work completed by USCYBERCOM Capabilities Development Group (CDG). This is a new project beginning in FY20 (Details held at a higher classification).

Maritime Cyber (3426) - This budget item funds: research and development activities; intelligence analysis and linguistic support; reverse engineering and vulnerability assessment; radio frequency (RF) testing; program office support; Agile development operations expertise and training. (Details held at a higher classification).
                                 
                                     
                                         51.040
                                         66.889
                                         68.893
                                         68.893
                                    
                                     
                                         49.094
                                         66.889
                                         82.325
                                         82.325
                                    
                                     
                                         -1.946
                                         0.000
                                         13.432
                                         13.432
                                    
                                     
                                         
                                             -1.946
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -15.568
                                                     -15.568
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     29.000
                                                     29.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request or project 2263, Information Warfare System, was reduced by $7.556 million to account for the availability of prior year execution balances. Also, funding was decreased due to reduction of efforts to discover vulnerabilities in adversary systems as well as develop and field effective countermeasures, Electronic Support (ES), Electronic Attack (EA) and cyber capabilities against prioritized adversary signals, networks, and target sets.

The FY 2020 funding request or project 3426, Maritime Cyber, was reduced by $5.161 million to account for the availability of prior year execution balances.
                                
                                 
                                     
                                         2263
                                         Information Warfare System
                                         
                                             125.813
                                             31.492
                                             47.049
                                             38.709
                                             38.709
                                             50.589
                                             51.613
                                             49.495
                                             50.542
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Information Warfare (IW) program office develops a deep understanding of potential adversaries and systems, identifies vulnerabilities, and conducts research and development efforts that lead to delivery of effects in support of Fleet Operations Plans.  It uses iterative, flexible and adaptive processes that leverage intelligence, operations and acquisition authorities, projects and deliverables through Milestone B.  The IW program office delivers capabilities at all classification levels that deny, degrade, deceive, disrupt or destroy adversaries' ability to find and target US systems and platforms.  These deliverables contribute to the tactical, operational and strategic options available to Fleet and Combatant Commanders. (Details held at a higher classification).

This budget item funds:
- Research and Development (R&D) activities
- Vulnerability analysis and reverse engineering of emerging threats and targets 
- Program office and program management support contracts, engineering support, modeling and simulation, administrative and security personnel
- Specialized technical, engineering and management capabilities 
- A classified administrative network that provides the capability to track and manage the Command's projects, contracts, and financials with appropriate security mechanisms to protect the information and data  
- Focused radio frequency (RF) collection missions to expose potential vulnerabilities and identify new signals of interest for future countermeasure development  
- Operation, sustainment and support of Development Network environment(s) and test environment enabling USN and USCC requirements
- Identification, development and testing of electronic attack countermeasures 
- Configuration Management Authority, delegated from Commander, TENTH Fleet, which reviews, validates, publishes, and maintains the standard for signal-specific software for tactical Navy RF collectors 
- Support facilities and apparatus at various locations 
- Logistics support costs associated with R&D activities
                                             
                                                 
                                                     Electronic Warfare / Information and Computer Network Operations (IO & CNO) and Countermeasure Capability Research & Development
                                                     
                                                         
                                                             31.492
                                                             0
                                                             Performed agile development operations external expert analysis and recommendations for implementation. Conducted five target development missions from afloat platforms to understand the environment. Reached initial operational capability for VIRTUAL SHOCKWAVE, allowing software configuration files to be developed by multiple commands in support of afloat operations. Completed installation of a large aperture at an OCONUS site to expand capacity and increase frequency coverage. Modified MAD HATTER to allow for real time reporting for indications and warning to the Pacific Fleet, and added a direction finding (DF) capability. Transitioned VIRTUOSO, and offensive IW capability, to an existing program of record. (Details available at a higher classification.)
                                                        
                                                    
                                                     
                                                         
                                                             47.049
                                                             0
                                                             Detailed information that is not normally collected and reported by the national intelligence apparatus is needed to conduct vulnerability assessments.  Strategic and operational signals of interest require two terrestrial sites with large antennas to collect and process data.  The site in CONUS is unique, and provides exquisite insights into potential adversary systems.  (Details available at a higher classification.)  The overseas site's capability is being expanded across radio frequency bands. (Details available at a higher classification.)
  
Tactical R&D of signals of interest will be performed by the HAWKEYE systems, which underwent technology refresh annually to keep up with the dynamic and evolving signals environment.  System upgrades and new capabilities will be added to expand collection for electronic and communications intelligence.  (Details available at a higher classification.)  

Collect unknown or previously unrecorded signals will be processed by the Global Signals Analysis Lab for identification and reporting.  Hardware and software upgrades to two labs will provide increased processing speed, shared bandwidth for data exchange between sites, and state of the art analysis capability as part of a phased technology refresh.  As new signals are understood, maritime collection systems will be updated with software configuration files that drive the embedded software-defined radios to recognize and collect new targets.  VIRTUAL SHOCKWAVE deliver a simulated environment for descriptor file development from multiple theaters simultaneously.  Configuration management will be maintained by the command, and those signal files will be then leveraged to build a range of active techniques for non-kinetic fires.  SHOCKWAVE III is a technology upgrade to develop fires that remain compatible with the afloat programs of record to continue to keep pace with the adversary.

Vulnerability assessment require specific technical linguistic and engineering expertise in addition to general intelligence analysis.  Contracting that expertise provides the needed flexibility to get the right focus on each project.  (Details available at a higher classification.)
  
VIRTUOSO will complete transition to SSEE program of record for deployment across the fleet.  (Details available at a higher classification.)
                                                        
                                                         
                                                             38.709
                                                             0
                                                        
                                                         
                                                             38.709
                                                             0
                                                             Investments will continue in intelligence discovery from terrestrial locations and afloat systems, with the intent of identifying adversary vulnerabilities and building Information Warfare (IW) capabilities.  At the OCONUS site, equipment upgrades and mission and maintenance activities continue, keeping pace with adversary improvements.  IW program office will conduct approximately five target development afloat missions.  When new signals are identified, IW program office will validate newly developed software for delivery to all afloat forces for prosecution, keeping pace with adversary capabilities.   Program will maintain the database with all signal descriptor files for targets that afloat forces can prosecute.  With this knowledge, IW program office will develop, test and field tactical electronic attack options based upon Fleet requirements and priorities for delivery to individual platforms. A study will leverage VIRTUOSO to determine the feasibility of expanding an existing IW technique against a more general set of targets in the same and other frequency bands. (Details available at higher classification.)

Program office will begin to reconstitute a robust modeling and simulation capability that supports analysis, development and testing of Information Warfare capabilities throughout their lifecycle, beginning with physics and engineering models.  

Program office will continue to contract for information technology services.  A specialized support team to operate and maintain the software development network environments used by the Navy's tool developers will mature. Rather than sustaining a Command network that allows processing of multiple classifications (SCI and limited access), program office will outsource our requirement, completing our transition to the U.S. Army's special access network.   

Program office will continue to deliver program management, acquisition management and systems engineering activities, as well as sustainment and operations of support facilities at various locations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request or project 2263, was reduced by $7.556 million to account for the availability of prior year execution balances. Also, funding was decreased due to the reduction of efforts to discover vulnerabilities in adversary systems as well as develop and field effective countermeasures, Electronic Support (ES), Electronic Attack (EA) and cyber capabilities against prioritized adversary signals, networks, and target sets.
                                                    
                                                
                                            
                                             Projects under this program are designated non-ACAT. Defense Acquisition Program Models described in Department of Defense Instruction (DoDI) 5000.2 and guidance are the starting basis used with tailored approaches for the unique character of the product being acquired or the need for accelerated acquisition to streamline acquisition processes as appropriate.
                                             Measures include quality and impact of new ideas and approaches; the success of the technology application in satisfying Combatant Commanders and Fleet requirements; and successful cost effective transition of capabilities to operational systems. The goal of these investments is to provide non-kinetic options to Commanders to influence adversaries and prevent escalation of crises. Qualitative measures are used initially, then through development of modeling and simulation scenarios and capabilities, transition to quantitative metrics. Success heavily depends upon insight and feedback obtained through various intelligence community efforts and results.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Realigned items to product development which were previously incorrectly classified under Support, testing or Program Management.
                                                     
                                                         
                                                             Development
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 38.652
                                                                 
                                                                     6.452
                                                                     2017-10
                                                                
                                                                 
                                                                     16.830
                                                                     2018-10
                                                                
                                                                 
                                                                     16.830
                                                                
                                                                 
                                                                     16.830
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering
                                                             MIPR
                                                             JHU APL
                                                             Not Specified
                                                             
                                                                 14.817
                                                                 
                                                                     0.350
                                                                     2017-10
                                                                
                                                                 
                                                                     0.661
                                                                     2018-10
                                                                
                                                                 
                                                                     0.661
                                                                
                                                                 
                                                                     0.661
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 13.923
                                                                 
                                                                     8.669
                                                                     2017-10
                                                                
                                                                 
                                                                     8.341
                                                                     2018-10
                                                                
                                                                 
                                                                     8.341
                                                                
                                                                 
                                                                     8.341
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Technical Data
                                                             C
                                                             CPFF
                                                             Various
                                                             various
                                                             
                                                                 0.400
                                                                 
                                                                     0.355
                                                                     2017-10
                                                                
                                                                 
                                                                     1.430
                                                                     2018-10
                                                                
                                                                 
                                                                     1.157
                                                                
                                                                 
                                                                     1.157
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Equipment
                                                             Various
                                                             DLA, NSA, NAVAIR, GSA
                                                             NCR
                                                             
                                                                 5.500
                                                                 
                                                                     1.393
                                                                     2017-10
                                                                
                                                                 
                                                                     1.393
                                                                     2018-10
                                                                
                                                                 
                                                                     1.384
                                                                
                                                                 
                                                                     1.384
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 19.750
                                                                 
                                                                     1.153
                                                                     2017-10
                                                                
                                                                 
                                                                     0.650
                                                                     2018-10
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 9.053
                                                                 
                                                                     1.903
                                                                     2017-10
                                                                
                                                                 
                                                                     2.024
                                                                     2018-10
                                                                
                                                                 
                                                                     2.024
                                                                
                                                                 
                                                                     2.024
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 2.743
                                                                 
                                                                     0.200
                                                                     2017-10
                                                                
                                                                 
                                                                     0.268
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program
                                                             C
                                                             CPFF
                                                             OakleaSimpon
                                                             Ft. Meade
                                                             
                                                                 0.000
                                                                 
                                                                     0.237
                                                                     2018-05
                                                                
                                                                 
                                                                     0.523
                                                                     2018-10
                                                                
                                                                 
                                                                     0.523
                                                                
                                                                 
                                                                     0.523
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     CDLs are required for Command Personnel to drive Command Vehicles supporting the installation of mission hardware as part of logistics.
                                                     
                                                         
                                                             Software
                                                             WR
                                                             NRL
                                                             Wash DC
                                                             
                                                                 0.956
                                                                 
                                                                     0.139
                                                                     2017-11
                                                                
                                                                 
                                                                     0.143
                                                                     2018-11
                                                                
                                                                 
                                                                     0.143
                                                                
                                                                 
                                                                     0.143
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software
                                                             WR
                                                             SPAWAR
                                                             San Diego CA
                                                             
                                                                 1.221
                                                                 
                                                                     0.900
                                                                     2017-11
                                                                
                                                                 
                                                                     3.270
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies/Analysis
                                                             WR
                                                             NPS
                                                             Monterey CA
                                                             
                                                                 0.500
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Support
                                                             MIPR
                                                             Army
                                                             Not Specified
                                                             
                                                                 2.100
                                                                 
                                                                     2.500
                                                                     2017-10
                                                                
                                                                 
                                                                     2.300
                                                                     2018-10
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Logistics
                                                             Various
                                                             NAVFAC
                                                             MIDLANT VA
                                                             
                                                                 0.359
                                                                 
                                                                     0.102
                                                                     2017-10
                                                                
                                                                 
                                                                     0.132
                                                                     2018-10
                                                                
                                                                 
                                                                     0.111
                                                                
                                                                 
                                                                     0.111
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Mod & Sim
                                                             Various
                                                             Contract
                                                             Classified
                                                             
                                                                 3.852
                                                                 
                                                                     1.850
                                                                     2017-10
                                                                
                                                                 
                                                                     2.275
                                                                     2018-10
                                                                
                                                                 
                                                                     2.275
                                                                
                                                                 
                                                                     2.275
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.427
                                                                 
                                                                     0.355
                                                                     2017-10
                                                                
                                                                 
                                                                     1.052
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Services
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 11.560
                                                                 
                                                                     4.634
                                                                     2017-10
                                                                
                                                                 
                                                                     5.457
                                                                     2018-10
                                                                
                                                                 
                                                                     2.710
                                                                
                                                                 
                                                                     2.710
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2263
                                                     
                                                         
                                                             Information Warfare System Activities: Quarterly Program Review: QPR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Aperture upgrades: Aperture upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: SPOONMAN Implementation: SPOONMAN Implementation
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Fleet Integration: UHF
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Fleet Integration: Ku-Band
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: VIRTUOSO Testing Integration: VIRTUOSO Testing Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: ESE Activites: ESE Activites
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: NPS Activities: NPS WR obligation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: DevOps Support: DevOps Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Program Management: Program Management Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Modeling and Simulation: Modelling and Simulation
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Development Work: ATO Sustainment/Continous Monitoring
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Development Work: System Engineering
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Hardware Upgrades: Hardware Upgrades
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: Logistic support: Logistic support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Information Warfare System Activities: ASEP: ASEP
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2958
                                         Cyberspace Activities
                                         
                                             0.000
                                             0.000
                                             0.000
                                             29.000
                                             29.000
                                             43.000
                                             44.000
                                             45.000
                                             45.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Navy is developing foundational tools in support of the Cyber Mission Force in accordance with requirements, guidance, and previous work completed. (Details held at a higher classification).

This budget item funds:
- Cyberspace support facilities, infrastructure lease and fit-up of additional space
- Program office and program management support contracts, engineering support, administrative and security personnel
- Specialized Cyberspace technical, engineering and management capabilities
- Expand Cyberspace Activities development network and network support
- Cyberspace hardware and software reverse engineering activities
- Research and Development (R&D) activities
- Cyberspace tool development
- Cyberspace activity logistics support costs associated with R&D activities
                                             
                                                 
                                                     Cyberspace Activities
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             29.000
                                                             0
                                                        
                                                         
                                                             29.000
                                                             0
                                                             Cyberspace Activities investments in infrastructure, support, and research to begin developing foundational tools in support of the Cyber Mission Force in accordance with requirements, guidance, and previous work completed. Initiate expansion and establishment of Cyberspace tool support facilities, infrastructure fit-up of space with required hardware, software, network, and network support. Initiate Program office and program management support contracts, engineering, administrative and security personnel support. Begin specialized Cyberspace technical, engineering, and management capabilities development and expand Cyberspace Activities development network and network support. Begin Cyberspace hardware and software reverse engineering activities and research to develop Cyberspace tools. 

The focus will be expeditionary cyber capability and non-recurring engineering begin with developing the necessary hardware and software for collection of unique targets in the maritime domain by expeditionary forces.  (Details available at a higher classification.)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         This is a new project beginning in FY20.
                                                    
                                                
                                            
                                             Projects under this program are designated non-ACAT. Defense Acquisition Program Models described in Department of Defense Instruction (DoDI) 5000.2 and guidance are the starting basis used with tailored approaches for the unique character of the product being acquired or the need for accelerated acquisition to streamline acquisition processes as
appropriate.
                                             Measures include quality and impact of new ideas and approaches; the success of the technology application in satisfying Combatant Commanders and Fleet requirements; and successful cost effective transition of capabilities to operational systems. The goal of these investments is to provide non-kinetic options to Commanders to influence adversaries and prevent escalation of crises. Qualitative measures are used initially, then through development of modeling and simulation scenarios and capabilities, transition to quantitative metrics. Success heavily depends upon insight and feedback obtained through various intelligence community efforts and results.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.701
                                                                
                                                                 
                                                                     9.701
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware/Equipment
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.613
                                                                
                                                                 
                                                                     1.613
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Infrastructure Support
                                                             C
                                                             BA
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.254
                                                                
                                                                 
                                                                     9.254
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 9.254
                                                            
                                                        
                                                         
                                                             Logistics
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Mod, Sim, and Testing
                                                             Various
                                                             Contract
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Mgmt Servies
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.532
                                                                
                                                                 
                                                                     1.532
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2958
                                                     
                                                         
                                                             Cyberspace Tool Development Activities
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3426
                                         Maritime Cyber
                                         
                                             0.000
                                             17.602
                                             19.840
                                             14.616
                                             14.616
                                             23.283
                                             22.671
                                             21.029
                                             21.449
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             For effective and efficient Information Warfare (IW) software development and constant professional development, software developers require a dynamic and agile workspace and equipment that keeps pace with emerging technology.  Development and testing networks at all classifications are required.  

Driven by intelligence analysis, vulnerability identification and reverse engineering in a laboratory environment that makes use of virtual, emulated and live systems is the necessary first step to developing any capability.  Agile development processes deliver usable capabilities after short sprint cycles. Capabilities are tested in controlled environments ranging from a lab to Fleet exercises and demonstrations.   

This budget item funds:
- research and development activities
- intelligence analysis and linguistic support
- reverse engineering and vulnerability assessment
- radio frequency (RF) testing
- program office support 
- Agile/development operations expertise and training
                                             
                                                 
                                                     Maritime Cyber
                                                     
                                                         
                                                             17.602
                                                             0
                                                             Funded initial fit-up of "Cyber Foundry" including hardware purchases for development networks at multiple classifications. Expanded intelligence analysis and reverse engineering of key systems. Wrote and delivered software capability to Navy Special Warfare Units for targeted opportunities against potential adversaries (Details available at a higher classification). Conducted exhaustive intelligence analysis and reverse engineering of select cyber physical systems (Details available at a higher classification).
                                                        
                                                    
                                                     
                                                         
                                                             19.840
                                                             0
                                                             Maritime cyber effects development requires a state of the art facility equipped with a reconfigurable space, a hardware lab, and software development capacity at multiple classification levels.  Industry standard practices for software development, risk assessment, and collateral impact require a development network at each classification level, a separate test network with the ability to generate a representative environment, and the ability to conduct testing with hardware in the loop.  Extension of a Title 10 network allows for future cyber reconnaissance and surveillance, and provides the Navy a basic capability against which to maintain readiness for future cyber warfare.  (Details available at a higher classification.)  

Contract additional expertise which enable capability development and delivery. In support of standing requirements, efforts focus on delivery and sustainment of a non-kinetic effect that can potentially hold a target at risk during all phase of operations. (Details available at a higher classification.)
                                                        
                                                         
                                                             14.616
                                                             0
                                                        
                                                         
                                                             14.616
                                                             0
                                                             Reverse engineering efforts will ramp up, focus on a variety of cyber physical systems. Research will begin to identify system characteristics and vulnerabilities, develop executable codes to perform objective operations, and explore options for data collection and transmission to fully utilize spectrums and methods not intended by users in the communication bands and systems. (Details available at higher classification.)

All capabilities will be tested in lab and representative environments in an agile development environment on an approximately monthly sprint cycle. Research will continue into future options for Navy's Title X network and alignment with Unified Platform. (Details available at higher classification.)  

Intelligence analysis and linguistic contracts continue to facilitate engineering and operational understanding of adversary capabilities, and software developers will augment Command forces pending successful recruitment, training and retention initiatives. (Details available at higher classification.)  

Software capabilities are being developed and delivered to operational forces to assist in further development or to hold potential targets at risk. (Details available at higher classification.)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request or project 3426, Maritime Cyber, was reduced by $5.161 million to account for the availability of prior year execution balances.
                                                    
                                                
                                            
                                             Projects under this program are designated non-ACAT. Defense Acquisition Program Models described in Department of Defense Instruction (DoDI) 5000.2 and guidance are the starting basis used with tailored approaches for the unique character of the product being acquired or the need for accelerated acquisition to streamline acquisition processes as appropriate.
                                             Measures include quality and impact of new ideas and approaches; the success of the technology application in satisfying Combatant Commanders and Fleet requirements; and successful cost effective transition of capabilities to operational systems. The goal of these investments is to provide non-kinetic options to Commanders to influence adversaries and prevent escalation of crises. Qualitative measures are used initially, then through development of modeling and simulation scenarios and capabilities, transition to quantitative metrics. Success heavily depends upon insight and feedback obtained through various intelligence community efforts and results.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development
                                                             Various
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     8.400
                                                                     2017-11
                                                                
                                                                 
                                                                     8.400
                                                                     2018-11
                                                                
                                                                 
                                                                     3.464
                                                                
                                                                 
                                                                     3.464
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             System Engineering
                                                             Various
                                                             APL, DOE, NRL, INL
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     4.923
                                                                     2017-12
                                                                
                                                                 
                                                                     3.961
                                                                     2018-12
                                                                
                                                                 
                                                                     2.646
                                                                
                                                                 
                                                                     2.646
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program
                                                             C
                                                             CPFF
                                                             Classified
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     0.288
                                                                     2017-11
                                                                
                                                                 
                                                                     0.297
                                                                     2018-11
                                                                
                                                                 
                                                                     0.306
                                                                
                                                                 
                                                                     0.306
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Studies & Analysis
                                                             Various
                                                             Various
                                                             Classified
                                                             
                                                                 0.000
                                                                 
                                                                     3.991
                                                                     2017-11
                                                                
                                                                 
                                                                     7.182
                                                                     2018-11
                                                                
                                                                 
                                                                     8.200
                                                                
                                                                 
                                                                     8.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3426
                                                     
                                                         
                                                             Product Development: Primary Hardware Phase 1: Product Development: Primary Hardware Phase 1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Primary Hardware Phase 2: Product Development: Primary Hardware Phase 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Systems Engineering: Product Development: Systems Engineering
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Studies & Analysis: Reports: Studies & Analysis Reports
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Program Support: Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 Harm Improvement
                                 222
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     811.851
                                     70.415
                                     120.762
                                     138.431
                                     138.431
                                     67.887
                                     46.716
                                     54.374
                                     60.593
                                     Continuing
                                     Continuing
                                
                                 Research, Development, Test and Evaluation funding for the Joint Service Anti-Radiation Missile (ARM) program, which will include near and far term performance improvements, cost reduction, and studies that establish future development requirements.  Specific initial efforts include lower cost seeker component development and seeker aided fuzing to enhance warhead performance in low angle impacts and against certain ship targets. 

JUSTIFICATION FOR BUDGET ACTIVITY: These projects are funded under Operational Systems Development because they include development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         87.989
                                         120.762
                                         116.451
                                         116.451
                                    
                                     
                                         70.415
                                         120.762
                                         138.431
                                         138.431
                                    
                                     
                                         -17.574
                                         0.000
                                         21.980
                                         21.980
                                    
                                     
                                         
                                             -7.200
                                             0.000
                                        
                                         
                                             -2.454
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     22.355
                                                     22.355
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.375
                                                     -0.375
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -7.920
                                                
                                            
                                        
                                    
                                     Project Unit 1780: FY 2020 funding increase is to support increased Developmental Test & Evaluation at NAWCWD China Lake, CA for the  ARM Foreign Material Assessment (FMA) project.

Project Unit 2185: FY 2020 funding decrease is due to the phasing of M Code development and Software Development efforts.

Project Unit 2189: FY 2020 funding increase is due to the commencement of Developmental Test & Evaluation and the Early Operational Assessment (EOA).
                                
                                 
                                     
                                         1780
                                         HARM Improvement
                                         
                                             51.724
                                             6.396
                                             6.256
                                             7.105
                                             7.105
                                             7.090
                                             7.104
                                             7.239
                                             7.383
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Anti-Radiation Missile (ARM) Improvement is a combination of the Navy-led High Speed Anti-Radiation Missile (HARM) program and the Advanced Anti-Radiation Guide Missile (AARGM) program.  The HARM program has undergone several Engineering Change Plans since ceasing production in 1983.  Currently, the inventory consists of AGM-88B/C missiles with Block 5/A software which provides increased capability tracking emitters, improved targeting against a larger set of air defense related systems and an improved seeker.  HARM is a Navy led joint service program with the United States Air Force.  AARGM is a program derived from a Small Business Innovative Research (SBIR) program that developed a dual mode guidance section, incorporating a Millimeter Wave (MMW) radar with an advanced anti-radiation homing seeker.  This provides the capability to counter shutdown of emitters.  Additional capability for AARGM consists of Global Positioning System (GPS) capability, MMW terminal guidance, netted targeting real time feed via Integrated Broadcast System (IBS), Weapon Impact Assessment (WIA), GPS point-to-point weapon engagement and impact avoidance zone/missile impact zones.

ARM Improvement efforts require periodic updates to the user data base based on changing threat parameters, enhanced air defense engagement tactics and emerging systems.  These funds provide the opportunity to conduct ground and flight testing against foreign systems, called Foreign Material Assessment (FMA).  The result of FMA is an analytical report on findings, updates to fleet tactics manuals, curriculum changes to the Suppression of Enemy Air Defenses / Destruction of Enemy Air Defenses lead Air Combat Training Curriculum course work and weapon school tactics/training and procedure briefs.  FMA is focused on air defense weapon system and non-traditional target exploitation, analysis and subsequent integration and response to ensure that the AGM-88 ARM weapon systems remains relevant in the planned operational environment.
                                             
                                                 
                                                     ARM Foreign Material Assessment (FMA)
                                                     
                                                         
                                                             6.396
                                                             0
                                                             FMA activities will expand to include the AGM-88E Advanced Anti-Radiation Guided Missile (AARGM) in addition to the AGM-88B/C High-speed Anti-Radiation Missile (HARM).  Increased funding will allow for FMA lab, ground, and flight test and evaluation activities to expand across the entire AGM-88 family of missiles to evaluate new and modern threat systems in order to update HARM and AARGM with capability to counter these threats.  The funding also supports enhancement/upgrade to existing lab facilities to support the analysis of FMA results.  The FMA team will continue to conduct FMA testing (both ground-based and captive flight testing), data analysis, and systems engineering to maximize AARGM and HARM effectiveness against threat air defense systems in FY 2018.  The expanded capabilities of the AARGM from the legacy HARM will take advantage of the additional lab capabilities to compliment already existing HARM lab capabilities.  This will enable digital Anti-Radiation Homing (ARH) seeker and Millimeter Wave (MMW) terminal seeker assessment which are unique capabilities to AARGM.  FMA assessments will remain focused on new threat systems as they become available for evaluation as well as theater/country-specific systems of interest.  Priorities coordinated through the Fleet ARM Steering Committee.  Expect continued testing and evaluation on advanced Surface-to-Air weapons and related IADS, jammers, and ARM countermeasures, and non-traditional ARM targets.  Fleet engagement will continue as a key element of testing, engineering, and analytical efforts, which includes funding for threat assessment, operational updates, and integration efforts.  Additional test priorities include characterizing complex systems in the field, so that FMA assessments can directly populate missile threat data libraries with updated attributes to enhance track quality for HARM and AARGM. Assess special projects developmental improvements against foreign material.
                                                        
                                                    
                                                     
                                                         
                                                             6.256
                                                             0
                                                             The FMA team will continue to conduct FMA testing (both ground-based and captive flight testing), data analysis, and systems engineering to maximize AARGM and HARM effectiveness against threat air defense systems in FY 2019.  The expanded capabilities of the AARGM from the legacy HARM will take advantage of the additional lab capabilities to compliment already existing HARM lab capabilities.  This will enable digital Anti-Radiation Homing (ARH) seeker and Millimeter Wave (MMW) terminal seeker assessment which are unique capabilities to AARGM.  FMA assessments will remain focused on new threat systems as they become available for evaluation as well as theater/country-specific systems of interest.  Priorities coordinated through the Fleet ARM Steering Committee.  Expect continued testing and evaluation on advanced Surface-to-Air weapons and related IADS, jammers, and ARM countermeasures, and non-traditional ARM targets.  Fleet engagement will continue as a key element of testing, engineering, and analytical efforts, which includes funding for threat assessment, operational updates, and integration efforts.  Additional test priorities include characterizing complex systems in the field, so that FMA assessments can directly populate missile threat data libraries with updated attributes to enhance track quality for HARM and AARGM.  Assess special projects developmental improvements against foreign material.
                                                        
                                                         
                                                             7.105
                                                             0
                                                        
                                                         
                                                             7.105
                                                             0
                                                             The FMA team will continue to conduct FMA testing (both ground-based and captive flight testing), data analysis, and systems engineering to maximize AARGM and HARM effectiveness against threat air defense systems in FY 2020. The expanded capabilities of the AARGM from the legacy HARM will take advantage of the additional lab capabilities to compliment already existing HARM lab capabilities. This will enable digital Anti-Radiation Homing (ARH) seeker and Millimeter Wave (MMW) terminal seeker assessment which are unique capabilities to AARGM. FMA assessments will remain focused on new threat systems as they become available for evaluation as well as theater/country-specific systems of interest. Priorities coordinated through the Fleet ARM Steering Committee. Expect continued testing and evaluation on advanced Surface-to-Air weapons and related IADS, jammers, and ARM countermeasures, and non-traditional ARM targets. Fleet engagement will continue as a key element of testing, engineering, and analytical efforts, which includes funding for threat assessment, operational updates, and integration efforts. Additional test priorities include characterizing complex systems in the field, so that FMA assessments can directly populate missile threat data libraries with updated attributes to enhance track quality for AARGM and HARM. Assess special projects developmental improvements against foreign material.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase due to increased testing requirements and capabilities at Naval Air Warfare Center Weapons Division (NAWCWD) China Lake, CA.
                                                    
                                                
                                            
                                             ARM system updates are provided through the System Support Activity (SSA) at Naval Air Warfare Center - Weapons Division (NAWCWD), China Lake, CA.  ARM fleet priorities are set by the Fleet ARM Steering Committee.
                                             Continue FMA testing and engineering analysis against new and evolving foreign threats.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 funding supports manpower required for data collection and analysis resulting from field testing.
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 6.876
                                                                 
                                                                     1.752
                                                                     2017-11
                                                                
                                                                 
                                                                     1.668
                                                                     2018-11
                                                                
                                                                 
                                                                     1.679
                                                                
                                                                 
                                                                     1.679
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2017-12
                                                                
                                                                 
                                                                     0.300
                                                                     2018-12
                                                                
                                                                 
                                                                     0.306
                                                                
                                                                 
                                                                     0.306
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.906
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 24.732
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.732
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 funding supports AARGM and HARM field testing and increased laboratory testing enabled by previous investments in AARGM laboratory capabilities.
                                                     
                                                         
                                                             Developmental Test & Eval
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 1.004
                                                                 
                                                                     4.149
                                                                     2017-11
                                                                
                                                                 
                                                                     4.093
                                                                     2018-11
                                                                
                                                                 
                                                                     4.921
                                                                
                                                                 
                                                                     4.921
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Dev T&E no longer funded in FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.701
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.701
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Contract Type for Travel is Travel Order (TO).
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.185
                                                                     2017-11
                                                                
                                                                 
                                                                     0.185
                                                                     2018-11
                                                                
                                                                 
                                                                     0.189
                                                                
                                                                 
                                                                     0.189
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.411
                                                                 
                                                                     0.010
                                                                     2017-10
                                                                
                                                                 
                                                                     0.010
                                                                     2018-10
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205601N_1780_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     HARM IMPROVEMENT
                                                     
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2018 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2019 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2020 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2021 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2022 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2023 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: ARM Steering Committee: FY 2024 ARM Steering Committee
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acqusition Milestones: Air Defense Unit System Report: Air Defense Unit System Report
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Lab Development: Lab Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2018 QTR 3-4
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2019 QTR 3-4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2020 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2021 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2022 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2023 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Flight Testing: Flight Testing FY 2024 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2018 QTR 3-4
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2019 QTR 3-4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2020 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2021 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2022 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2023 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: ARM Ground Testing: Ground Testing FY 2024 QTR 2-4
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2018
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2020
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2021
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2022
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2023
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Tactics Manual Update: Tactics Manual Update FY 2024
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2018
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2020
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2021
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2022
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2023
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: User Data File Update: User Data File Update FY 2024
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2185
                                         AARGM
                                         368
                                         
                                             721.810
                                             14.798
                                             15.266
                                             11.677
                                             11.677
                                             11.192
                                             4.787
                                             4.886
                                             4.985
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Advanced Anti-Radiation Guided Missile (AARGM) transitioned a Phase III Small Business Innovation Research (SBIR) program to develop and demonstrate a multi-mode guidance section on a High Speed Anti-Radiation Missile (HARM) airframe to System Development and Demonstration (SD&D) in FY 2003. The AARGM SD&D program was designed to integrate multi-mode guidance (passive Anti-Radiation Homing (ARH)/active Millimeter Wave (MMW) Radar/Global Positioning System (GPS)/Inertial Navigation System) on the HARM Air-to-Ground Missile (AGM)-88. Planned AARGM weapon system capabilities include: active MMW terminal guidance, counter shutdown, expanded threat coverage, enhanced ARH, netted targeting real-time feed via Integrated Broadcast System (IBS) prior to missile launch, Weapon Impact Assessment (WIA) transmitted prior to detonation, GPS/point-to-point weapon navigation, enhanced navigational performance in denied environments and weapon employment with impact avoidance zone/missile impact zones.

The AARGM program includes 40 SD&D test articles with the follow on of 2,435 production modification kits.  Milestone C was achieved 4Q FY 2008, followed by a combined FY 2008/FY 2009 Low Rate Initial Production (LRIP) contract award in 1Q FY 2009.  Developmental testing was completed in 2009.  Initial Operational Test and Evaluation (IOT&E) was completed in 3Q FY 2012.  Full-Rate Production (FRP) decision was received 4 September 2012 with FRP contract award on 10 September 2012, and deliveries began in January 2014.  

The AARGM Block 1 Upgrade program began in FY 2012 and consists of a software only upgrade to deferred Key Performance Parameter 3 and to correct IOT&E deficiencies in the AGM-88E All-Up-Round as well as the Common Munitions Built-in Test (BIT) Reprogramming Equipment (CMBRE).  

Follow-on Operational Test and Evaluation/Integrated Test (FOT&E/IT) of the Block 1 Upgrade completed with Fleet Release approval in July 2017 and completion in January 2018.  

In FY 2020 - FY 2024, the AARGM program plans to continue to develop and demonstrate the capability to engage and destroy non-traditional and Overseas Contingency Operations targets.  These developments continue Future Naval Capability Science and Technology investments by the Office of Naval Research initiated in FY 2006.  Over this same timeframe, the AARGM program will develop or enhance navigational capability in denied environments.

FY 2020 funding continues to support AARGM's advanced development and system capability upgrades.  Additional funding will support the implementation of M Code, AARGM Derivative Program and upgrades to the radio frequency data processing to meet emerging requirements.
                                             
                                                 
                                                     Threat Data Library / System Updates
                                                     
                                                         
                                                             2.230
                                                             0
                                                             AGM-88E continues effort to upgrade systems such as the Electronic Intelligence files and Millimeter Wave signatures to identify, track and engage new and/or improved threat radars.  Continue test and assessment of threat systems that impact already fielded weapons and to develop threat data for new target sets.  Plans also include development or enhancement of navigational capability, integration of modernized Anti-Radiation Homing processor, and human system interface improvements to mission planning.
                                                        
                                                    
                                                     
                                                         
                                                             1.200
                                                             0
                                                             AGM-88E continues effort to upgrade and prioritize Electronic Intelligence files.  Continue test and assessment of threat systems that impact already fielded weapons and to develop threat data for new target sets.  Plans also include development or enhancement of navigational capability, integration of modernized Anti-Radiation Homing processor, and human system interface improvements to mission planning.
                                                        
                                                         
                                                             1.224
                                                             0
                                                        
                                                         
                                                             1.224
                                                             0
                                                             AGM-88E continues effort to upgrade and prioritize Electronic Intelligence files. Continue test and assessment of threat systems that impact already fielded weapons and to develop threat data for new target sets. Plans also include development or enhancement of navigational capability, integration of modernized Anti-Radiation Homing processor, and human system interface improvements to mission planning.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase due to continuation of Threat Data Library / System Updates.
                                                    
                                                
                                                 
                                                     Follow-on Operational Test and Evaluation (FOT&E) and Correction of Deficiencies
                                                     
                                                         
                                                             0.475
                                                             0
                                                             Continue to upgrade the system with test results to include developmental activity assessing software and hardware anomalies.  Includes verification and validation for correction of deficiencies from Block 0 and Block 1 testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.484
                                                             0
                                                             Continue to upgrade the system with test results to include developmental activity assessing software and hardware anomalies.  Testing for those efforts in System Updates includes navigational T&E, processor performance evaluations, and includes verification and validation for correction of deficiencies from Block 0 and Block 1 testing.
                                                        
                                                         
                                                             0.494
                                                             0
                                                        
                                                         
                                                             0.494
                                                             0
                                                             Continue to upgrade the system with test results to include developmental activity assessing software and hardware anomalies. Testing for those efforts in System Updates includes navigational T&E, processor performance evaluations, and includes verification and validation for E2 hardware changes and Block 1A testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase due to continued execution of AARGM FOT&E and Correction of Deficiencies efforts.
                                                    
                                                
                                                 
                                                     Advanced Development
                                                     
                                                         
                                                             12.093
                                                             0
                                                             Enhance navigational capability to comply with requirement to implement M-Code to comply with U.S. Statute.  Funding added in PB18 specifically addresses the effort to upgrade radio frequency data processing to meet emerging requirements.  Funding supports the transition of receiver technology upgrades in coordination with the Office of Naval Research (ONR).  This project was initiated in FY 2016 which upgrades the AARGM capability for detection of high priority, non-traditional targets.  The Technology Transition Agreement (TTA) requires the program to fund the integration of the design which consists of software development and hardware integration.  Funding supports testing, configuration control board review, test plan reviews, requirements analysis and weapons integration analysis.  Funding also supports upgrading AGM-88E capability against non-traditional and OCO targets.  This includes weapon system developmental activities, range and laboratory support and analysis.
                                                        
                                                    
                                                     
                                                         
                                                             13.582
                                                             0
                                                             Enhance navigational capability to comply with requirement to implement M-Code to comply with U.S. Statute.  Award the M Code Integration & Test contract. Funding supports upgrade of the radio frequency data processing to meet emerging requirements.  Funding supports the transition of receiver technology upgrades in coordination with the Office of Naval Research (ONR) project ALPO.  Funding supports testing, configuration control board review, test plan reviews, requirements analysis and weapons integration analysis.  Funding supports upgrading AGM-88E capability against non-traditional and OCO targets.  This includes weapon system developmental activities, range and laboratory support and analysis.  In FY 2019, the AARGM program plans to develop and demonstrate the capability to engage and destroy non-traditional and Overseas Contingency Operations targets.
                                                        
                                                         
                                                             9.959
                                                             0
                                                        
                                                         
                                                             9.959
                                                             0
                                                             Enhance navigational capability to comply with requirement to implement M-Code to comply with U.S. Statute. Continue M Code Integration & Testing and continued upgrade of the radio frequency data processing to meet emerging requirements by updating the Block 1A missile software to add Complex Emitters, AARGM Derivative Program (ADP), M-Code, and Reprogramming Capability. Funding supports the continued transition of receiver technology upgrades in coordination with the Office of Naval Research (ONR) project ALPO. Efforts specifically include testing, configuration control board reviews, test plan reviews, requirements analysis and weapons integration analysis. This project supports an upgraded AGM-88E capability against non-traditional and OCO targets. Effort in support of this requirement includes weapon system developmental activities, range and laboratory support and analysis. In FY 2020, the AARGM program plans to continue to develop and demonstrate the capability to engage and destroy non-traditional and Overseas Contingency Operations targets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of funding from FY 2019 to FY 2020 is due to the phasing of the M-Code Development and AARGM Derivative Program efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2327
                                                     HARM  Mods
                                                     
                                                         183.368
                                                         179.885
                                                         183.740
                                                         183.740
                                                         188.073
                                                         175.142
                                                         178.658
                                                         0.000
                                                         0.000
                                                         1920.301
                                                    
                                                
                                            
                                             FY 2021 - FY 2024 Total Cost funding listed does not include the Advanced Anti-Radiation Guided Missile Extended Range funding.
                                             The AARGM program started as a Phase I Small Business Innovative Research (SBIR), Advanced Technology Program, evolved into a Phase III SBIR program, and transitioned into a System Development and Demonstration (SD&D) Acquisition Category 1C program in June 2003. The AARGM SD&D met most U.S. Navy operational requirements. AARGM Advanced Technology Development and Quick Bolt Advanced Concept Technology Demonstration demonstrated possible future system enhancements.  AARGM Block 1 fulfills the rest of the operational requirements. Block 1 Fleet Release was approved in 4Q FY 2017.  ONR Future Naval Capability AARGM Derivative Program (ADP) Program to transition in FY 2019.  Expand target set capability and add M-code in FY 2018 - FY 2024.
                                             Block 1 Fleet Release complete 2Q FY 2018. ADP Transition FY 2019. M-Code capable FY 2021. ADP and Complex Emitter Capable FY 2022.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 Product Development funding planned to continue to support Radio Frequency (RF) Processor firmware, RF Processor software, A2 Card firmware, the transition of the ONR Future Naval Capability Project ALPO into the program of record AARGM Derivative Program (ADP) and Missile Software (Block 1A) development efforts.

"Orbital ATK" Performing Activity renamed to "Northrop Grumman Corporation Innovation Systems."
                                                     
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             CPFF
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 0.000
                                                                 
                                                                     9.049
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.049
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 83.472
                                                                 
                                                                     2.055
                                                                     2017-11
                                                                
                                                                 
                                                                     1.016
                                                                     2018-11
                                                                
                                                                 
                                                                     1.036
                                                                
                                                                 
                                                                     1.036
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M Code
                                                             SS
                                                             IDIQ
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.000
                                                                     2018-03
                                                                
                                                                 
                                                                     0.900
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development (Block 1A)
                                                             SS
                                                             IDIQ
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.026
                                                                     2018-03
                                                                
                                                                 
                                                                     9.473
                                                                     2018-12
                                                                
                                                                 
                                                                     6.780
                                                                
                                                                 
                                                                     6.780
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mission Planning
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.833
                                                                 
                                                                     0.100
                                                                     2018-03
                                                                
                                                                 
                                                                     0.100
                                                                     2019-03
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 544.279
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 544.279
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.147
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY 2020 funding is for continued IT&OT to support testing required for M Code integration and Block 1A.
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 26.433
                                                                 
                                                                     0.528
                                                                     2017-11
                                                                
                                                                 
                                                                     0.429
                                                                     2018-11
                                                                
                                                                 
                                                                     0.437
                                                                
                                                                 
                                                                     0.437
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational and Integrated Test & Evaluation (IT&OT)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 12.772
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.300
                                                                     2019-06
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational and Integrated Test & Evaluation (IT&OT)
                                                             SS
                                                             IDIQ
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 1.342
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.158
                                                                
                                                                 
                                                                     2.158
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year T&E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 24.929
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.929
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Contract Type for Travel is TO.
                                                     
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.136
                                                                 
                                                                     0.250
                                                                     2018-02
                                                                
                                                                 
                                                                     0.250
                                                                     2019-02
                                                                
                                                                 
                                                                     0.255
                                                                
                                                                 
                                                                     0.255
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR HQ
                                                             Patuxent River, MD
                                                             
                                                                 1.778
                                                                 
                                                                     0.015
                                                                     2017-10
                                                                
                                                                 
                                                                     0.015
                                                                     2018-10
                                                                
                                                                 
                                                                     0.015
                                                                
                                                                 
                                                                     0.015
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.639
                                                                 
                                                                     0.575
                                                                     2017-11
                                                                
                                                                 
                                                                     0.583
                                                                     2018-11
                                                                
                                                                 
                                                                     0.596
                                                                
                                                                 
                                                                     0.596
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NRO
                                                             Washington, D.C.
                                                             
                                                                 0.800
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Mgmt no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.250
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.250
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205601N_2185_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     AARGM
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Radio Frequency Processor Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: M Code Dev Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Block 1A & ADP S/W Dev Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: M Code I&T Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Threat Data Library Updates: Threat Data Library Updates
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: M Code Development: M Code Development
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: BLK 1A & ADP Software Development: BLK 1A & ADP Software Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Correction of Deficiencies: Correction of Deficiencies
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: M Code Integration & Testing: M Code Integration & Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Block 1A Integration & Testing: Block 1A Integration & Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 7
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 8
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 9
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 10
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 11
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 12
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Award: Full-Rate Production Lot 13
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 4 (WPN)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 5 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 6 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 7 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 8 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Delieveries - Lot 9 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 10 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Full-Rate Production Deliveries: Full-Rate Production Deliveries - Lot 11 (WPN)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2189
                                         AARGM ER
                                         
                                             38.317
                                             49.221
                                             99.240
                                             119.649
                                             119.649
                                             49.605
                                             34.825
                                             42.249
                                             48.225
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 15
                                                 2
                                                 2
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Air-to-Ground (AGM)-88 Extended Range (ER) Upgrade was a new start in FY 2016.  The purpose of this effort is to develop hardware and software modifications to improve the Advanced Anti-Radiation Guided Missile (AARGM)'s operational capabilities, including extended range, survivability and effectiveness against complex, new, and emerging threats.   This budget line item funds a new rocket motor design, system development and integration, test asset procurement, testing, and associated software updates for the AARGM-ER to ensure these capabilities perform in accordance with established requirements.  FY 2020 activities include continuation of the Engineering & Manufacturing Development (EMD) phase, initiation of Developmental Test & Evaluation, and the commencement of test articles delivery.  AARGM-ER retains the same guidance, sensor, and warhead capabilities of the AARGM.

The AARGM-ER program is part of the Navy's Integrated Fire Control (IFC) approach to address advanced threat capabilities in the Anti-Access/Area-Denial (A2/AD) environment.  IFC solutions enable individual system capabilities to be leveraged across an effects chain, placing the full spectrum of tactical capability in the hands of the warfighter.  IFC solutions that push engagement distances beyond the launch platform's radar horizon and allows the U.S. Navy to operate in, and control, contested battle space in littoral waters and A2/AD environments are increasingly critical as more scenarios require compressed and coordinated fire control timelines.

AARGM-ER is a capability-based acquisition program and has been structured to meet the CNO's urgency mandate to deliver warfighting capability as soon as possible.
                                             
                                                 
                                                     AARGM ER Development
                                                     
                                                         
                                                             49.221
                                                             0
                                                             Completion of the Front End Design Analysis and Rocket Motor Risk Initiative. Award of the Missile Section Integration contract. Continue range safety analysis for telemetry section Flight Termination System development.
                                                        
                                                    
                                                     
                                                         
                                                             99.240
                                                             15
                                                             FY 2019 activities include completion of the Missile Section Integration contract and contract award for the Engineering & Manufacturing Development phase to include procurement of test articles. Execute Knowledge Point 2 and complete a Preliminary Design Review. Continue range safety analysis for telemetry section Flight Termination System development. Funding supports upgrading capability to process and target non-traditional and advanced signals.  This includes weapon system developmental activities, range and laboratory support and analysis.
                                                        
                                                         
                                                             119.649
                                                             2
                                                        
                                                         
                                                             119.649
                                                             2
                                                             FY 2020 activities include continuation of the Engineering and Manufacturing Development contract and commencement of aircraft integration. Execute Knowledge Point 3 and complete a Critical Design Review. Test & evaluation of software for the guidance section will continue in support of functional ground and flight testing.  Preliminary Flight Rating Test events will assess rocket motor performance in advance of first free flight events in FY21.  Jettison and safe separation flights will assess the weapons autopilot in various environments where the missile is separating from the host aircraft.  Begin rocket motor qualification. Flight test planning for captive carriage of training missiles begins. Continuation of build of test articles for analysis and qualification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of funding from FY 2019 to FY 2020 is due to the commencement of Developmental Test & Evaluation and the commencement of aircraft integration.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2327
                                                     HARM Mods
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         30.000
                                                         30.662
                                                         31.275
                                                         214.125
                                                         1432.469
                                                         1738.531
                                                    
                                                
                                            
                                             FY 2021 - FY 2024 and Total Cost funding listed does not include the AARGM Block 1 funding.
                                             The AARGM Extended Range Program will provide hardware and software modifications to improve AARGM's operational capabilities, including extended range, survivability, and effectiveness against complex, new, and emerging threats.  The program's objective requirement for Initial Operational Capability is FY 2023.
                                             AARGM-ER activities to support a Knowledge Point 2 in FY 2019 and a Knowledge Point 3 in FY 2020.  KP-2 is equivalent to a Milestone B approval.  KP-3 is a Critical Design Review (CDR) type event.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY 2020 activities include execution of the Engineering & Manufacturing Development phase.

"Orbital ATK" Performing Activity renamed to "Northrop Grumman Corporation Innovation Systems.

Engineering & Manufacturing Development Contract will ramp up to support aircraft integration testing, rocket motor preliminary flight rating qualification, and weapon software development.

Aircraft Integration (NAWCWD) will ramp up to support the F/A-18 H18 software build.

Aircraft Integration (Boeing) will ramp up with aircraft interface software development and testing.
                                                     
                                                         
                                                             Rocket Motor Risk Initiative
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.447
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.947
                                                            
                                                        
                                                         
                                                             Rocket Motor Risk Initiative
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.500
                                                                 
                                                                     0.500
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Front End Design Analysis
                                                             SS
                                                             CPFF
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 13.095
                                                                 
                                                                     2.126
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.221
                                                                 15.221
                                                            
                                                        
                                                         
                                                             Missile Section Integration
                                                             SS
                                                             CPFF
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 6.578
                                                                 
                                                                     34.465
                                                                     2018-01
                                                                
                                                                 
                                                                     15.165
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 56.208
                                                                 44.464
                                                            
                                                        
                                                         
                                                             Engineering & Manufacturing Development
                                                             SS
                                                             CPIF
                                                             Northrop Grumman Corporation Innovation Systems
                                                             Northridge, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     35.335
                                                                     2019-02
                                                                
                                                                 
                                                                     77.240
                                                                
                                                                 
                                                                     77.240
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Aircraft Integration
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.884
                                                                 
                                                                     0.023
                                                                     2018-01
                                                                
                                                                 
                                                                     6.000
                                                                     2019-01
                                                                
                                                                 
                                                                     10.050
                                                                
                                                                 
                                                                     10.050
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Aircraft Integration
                                                             TBD
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-05
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 7.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 8.077
                                                                 
                                                                     5.356
                                                                     2017-11
                                                                
                                                                 
                                                                     6.146
                                                                     2018-11
                                                                
                                                                 
                                                                     6.269
                                                                
                                                                 
                                                                     6.269
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.466
                                                                 
                                                                     1.900
                                                                     2017-11
                                                                
                                                                 
                                                                     3.379
                                                                     2018-11
                                                                
                                                                 
                                                                     3.447
                                                                
                                                                 
                                                                     3.447
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Telemetry Section
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.200
                                                                 
                                                                     0.204
                                                                     2017-11
                                                                
                                                                 
                                                                     2.184
                                                                     2018-11
                                                                
                                                                 
                                                                     2.184
                                                                
                                                                 
                                                                     2.184
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Studies & Analysis
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.606
                                                                 
                                                                     2.328
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.434
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental Test & Evaluation (NAWCAD) will increase to obtain a flight clearance, perform airborne store separation testing, and interoperability testing with the Next Generation Jammer Mid-Band (NGJ-MB) system on the EA-18G Growler platform.  

Developmental Test & Evaluation (NAWCWD) will increase due to missile aircraft interface and arena testing for the warhead.

15 Test articles were procured in FY 2019 and 2 test articles will be procured in FY2020.  All Up Round test assets support testing on the F/A-18 E/F and EA-18G including captive carry and missile free flight test events.  Testing is required to address environmental and aeromechanical design considerations for the missile and aircraft integration.  Testing is also required to evaluate missile guidance and control characteristics and validate free flight performance.
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                                 Funding for the following projects has been realigned out of PE 0205604N into PE 0604280N as part of Program Element Consolidation starting in FY20:  Project 3020 (MIDS/JTRS), Project 2126 (ATDLS Integration) and Project 3341 (Network Tactical Common Data Link).
                                 Tactical Data Link (TDL) systems includes the Advanced Tactical Data Link Systems (ATDLS) integration programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT); and Network Tactical Common Data Link (NTCDL) Program which provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (surface, air, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and full motion video (FMV)) across dissimilar joint, service, coalition, and civil networks. The program element also develops and tests tactical data link capability to distribute other data types to new and existing platforms.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under operational systems development because it encompasses engineering and manufacturing development for upgrade of existing operational systems.

Link 16 Network Program provides high power shipboard and shore integrated Link 16 capability through the fielding of Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ships (MOS) and MOS Modernization (MOS Mod) including transmit and receive antennas and High Power Amplifiers (HPA).  JTIDS, MOS and MOS Mod utilizes the JTIDS, MIDS Low Volume Terminal (LVT), and  MIDS Joint Tactical Radio System (JTRS) terminals respectively, integrates the HPA and interfaces to the shipboard  antenna and Command and Control Processor (C2P).  MIDS-LVT and MIDS JTRS terminals are developed by the MIDS Program Office. JTIDS terminal is no longer in production, but is undergoing product improvement to maintain interoperability and security with MIDS-LVT and MIDS JTRS. As part of the product improvement all shipboard Link 16 terminals are required to have dynamic network management (DNM), crypto modernization (CM) and frequency remapping (FR). MIDS Program Office is developing additional improvements to the MIDS-LVT and MIDS JTRS terminals. The MIDS-LVT will have Link 16 Enhanced Throughput (ET) and the MIDS JTRS will have the added capability of four net concurrent multi-netting (CMN) with current contention receive (CCR) and tactical targeting networking technology (TTNT).

The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. The current development program for LVT is the Block Upgrade 2 (BU2) effort designed to meet the Cryptographic Modernization (CM) and Frequency Remapping (FR) mandates required for all US and international users which occurs inside the FYDP. MIDS-LVT BU2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for CM and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for FR.

MIDS JTRS, designed as a pre-planned product improvement (P3I) and executed as an engineering change proposal (ECP) to the production MIDS-LVT configuration, completed qualification in the first quarter of fiscal year 2010. It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to the Link 16, Tactical Air Navigation, and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput, Link 16 Frequency Re-mapping, software programmability, cryptographic modernization, and Four Net concurrent multi-netting with concurrent contention receive (CMN-4). MIDS Modernization Increment 1 will be fielded with all MIDS JTRS CMN4 terminals. The upgrade of the Link 16 transceiver will provide more capacity to host software and firmware and increase multi-path use. 

The TTNT waveform is the next waveform to be added to the MIDS JTRS terminal. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare. TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements. These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise, the TTNT capability will be in addition to the CMN-4 terminal providing Link 16 capability, and the ability to simultaneously participate in four Link 16 Nets.

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.

Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time intelligence, surveillance, and reconnaissance (ISR) data simultaneously from multiple sources (air, surface, sub-surface, and man-portable) and exchange command and control information (voice, data, imagery, and full-motion video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters the capability to support multiple, simultaneous, networked operations with in-service Common Data Link (CDL) equipped aircraft (e.g., F/A-35, P-3, and MH- 60R) in addition to next-generation manned and unmanned platforms (e.g., P-8 Poseidon, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS), and Fire Scout). NTCDL benefits the Fleet by providing a horizon extension for line-of-sight systems for use in time-critical strike missions. 

Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB) efforts support Joint Aerial Layer Network-Maritime (JALN-M) System of Systems development, integration, and testing. JALN-M is the Navy implementation of the JALN architecture which provides assured communications in an Anti-Access/Area Denial (A2/AD) environment. With disruption or loss of Space tier communications, JALN-M establishes and/or restores connectivity with the HCB tier, the Distribution Access Range Extension (DARE) tier, and the Transition tier. JALN-M is a robust, assured communications capability providing joint connectivity via the HCB and Navy platform connectivity via a pseudo satellite DARE capability. Flight test demonstration completed in FY18.
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                                     ATDLS Integration (2126):
Funding was realigned to the new PE (0604280N/2126 ATDLS Integration) starting in FY20.  The changes are listed in the new PE.

MIDS (3020):
Funding was realigned to the new PE (0604280N/3020 MIDS/JTRS) starting in FY20.  The changes are listed in the new PE.

NTCDL (3341):
Funding was realigned to the new PE (0604280N/3341 Network Tactical Common Data Link) starting in FY20.  The changes are listed in the new PE.
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                                             Funding has been realigned out of PE 0205604N Project 2126, into PE 0604280N as part of RDTEN PE Consolidation starting in FY20.
                                             This project develops and improves the Navy's Tactical Data Link (TDL) systems. It includes the Advanced Tactical Data Link Systems (ATDLS) Integration Programs, specifically Link 16 Network, Command and Control Processor (C2P) and Link Monitoring and Management Tool (LMMT).

ATDLS Integration Program develops new and improved capabilities for Navy TDL users. The ATDLS Integration Programs perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. The programs insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. The Navy Link 16 Network Increment II consists of Dynamic Network Management (DNM), Cryptographic Modernization (CM) and Frequency Remapping (FR). C2P Technology Refresh (TR) and C2P Interoperability will modernize legacy C2P processing components to address C2P component obsolescence and fleet interoperability issues. C2P is a critical component in the Aegis Ballistic Missile Defense (BMD) architecture. C2P Modernization is a service life extension program required to sustain C2P support of Naval Integrated Air and Missile Defense (IAMD) and BMD capabilities. Link 22 development and integration into the C2P allows for standard data link communication with Coalition forces. LMMT will upgrade commercial off-the-shelf hardware and modernize software operating systems. LMMT will improve TDL performance monitoring and management in support of the Integrated Air & Missile Defense (IAMD) and Ballistic Missile Defense (BMD) missions.

Link 16 Network Increment II:   (1) Develop and implement CM and FR mandates as a product improvement into Link 16 terminals and integration into shore sites, ship (NGC2P, Next Generation Command and Control Processor), and current Navy Joint Tactical Information Distribution System (JTIDS) airborne platforms; (2) Developmental Testing (DT) / Operational Testing (OT) of Navy platform CM/FR modifications; (3) provide product improvement for continued production capability Multifunctional Information Distribution System (MIDS) on Ship (MOS) Modernization (MOS Mod) and extensibility to new Tactical Data Link capabilities of shipboard Link 16 terminals, (4) qualification of replacement shipboard Link 16 antenna to replace end of life existing antenna. JTIDS, MOS CM/FR, and MOS Mod efforts are in support of NSA and Joint Chiefs of Staff mandates for the modernization of the cryptographic algorithm used in Link 16 terminals and the Department of Defense and the Department of Transportation Memorandum of Agreement for the implementation of a capability to remap any 14 of the existing 51 frequencies in order to remain operable within the United States and its possessions. All Link 16 terminals are required to have this capability to support Link 16 Interoperability. 

Command and Control Processor (C2P) Technology Refresh (TR) funds a product improvement effort to the legacy C2P hardware components and allows legacy C2P software to execute on modern processors, thereby extending its effective service life. Product improvement efforts will include C2P software development, hardware integration, update of the C2P development environment to promote sustainability and testing to include follow-on test and evaluation (FOT&E) of the C2P TR baseline. Software development contractors will transform C2P legacy software code with modern supportable software code. "C2P, Phase 3", Increment 2 is planned to include Link 22, which is a modernized replacement for Link 11, providing beyond line of sight (BloS) tactical data communication system utilizing fixed frequency or frequency hopping techniques in the high frequency (HF) (3-30 Megahertz (MHz)) and/or the ultra high frequency (UHF) (225-400 MHz) bands. C2P Modernization is required to address Cybersecurity challenges, Operational Availability (Ao) challenges and sustainment issues associated with the current C2P system configurations.   C2P Modernization funds the transition of the C2P's legacy CMS-2Y software code (old Navy unique computer programming language from the 1980s) to a modern software language. Transition to a modern software language is required to sustain the system software and to address growing cybersecurity and Ao challenges and to enable more affordable transition to new hardware processing components as a result of commercial off the shelf processor obsolescence.

Link Monitoring and Management Tool (LMMT) is a system delivered on commercial off-the-shelf hardware providing gateway functions for multiple Tactical Data Link (TDL) interface, routing and display of TDL data to include Link 16 and Joint Range Extension (JRE). LMMT is also capable of performing TDL network planning, monitoring, management, data forwarding between the TDLs and providing tactical data to the Global Command and Control System (GCCS) for establishing the common operational picture.  LMMT requirements will be incrementally developed and delivered in capability drops via the Joint Capabilities Integration Development System (JCIDS) IT Box approach.
                                             
                                                 
                                                     Link 16 Network Increment II  - Cryptographic Modernization (CM) / Frequency Remapping (FR)
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                                                             Continued government testing and corrected identified deficiencies in JTIDS CM/FR EMD units.
Initiated preparations for JTIDS CM/FR Fielding Decision Review (FDR). 
Continued to test the integration of JTIDS CM/FR with the E-2C. 
Commenced MOS CM/FR integration testing and identification of deficiencies using MIDS LVT CM/FR updated terminals and HPA switch. 
Completed logistics documentation on HPA switch for MOS CM/FR. 
Conducted MOS TRR and initiated MOS CM/FR lab developmental testing.  
Continued government and vendor testing of MOS Mod EMD units.
Continued to identify and correct deficiencies in MOS Mod and MIDS JTRS terminals. 
Initiated preparations for MOS Mod FDR fielding decision review. 
Continued to integrate and test MIDS JTRS CMN terminal into MOS Modernization terminal. 
Identified MIDS JTRS CMN terminal deficiencies to be corrected by MIDS program office.   
Continued Link 16 Network integration logistics support.
                                                        
                                                    
                                                     
                                                         
                                                             10.937
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                                                             Conduct government testing and correct identified deficiencies in JTIDS CM/FR LRIP units including shipboard integration. 
Initiate JTIDS CM/FR shipboard integrated testing including operational test. 
Continue preparations for JTIDS CM/FR Fielding Decision Review (FDR). 
Complete testing of the integration of JTIDS CM/FR with the E-2C. 
Continue MOS CM/FR integration testing and deficiency testing of MOS unit using MIDS LVT CM/FR updated terminals and HPA switch. 
Correct identified deficiencies in MOS CM/FR and MIDS LVT CM/FR terminal. 
Initiate MOS CM/FR integrated shipboard testing including operational test. 
Continue vendor testing of MOS Mod EMD units. 
Continue government testing and conduct at sea integrated and operational testing of MOS Mod.
Correct identified deficiencies in MOS Mod and MIDS JTRS terminals. 
Continue preparations for MOS Mod FDR fielding decision review. 
Continue to integrate and test MIDS JTRS CMN terminal into MOS Modernization terminal. 
Identify MIDS JTRS CMN terminal deficiencies to be corrected by MIDS Program Office 
Continue Link 16 Network integration logistics support. 
Conduct Fielding Decision for Link 16 Antenna.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 2126 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 2126.
                                                    
                                                
                                                 
                                                     Command and Control Processor (C2P)
                                                     
                                                         
                                                             8.696
                                                             0
                                                             Continued C2P Link 22 development. 
Initiated and completed Link 22 Software Build 3. 
Commenced C2P Modernization hardware/software engineering.
                                                        
                                                    
                                                     
                                                         
                                                             18.707
                                                             0
                                                             Continue Link 22 development.
Initiate and complete Link 22 IV&V testing.
Continue C2P Modernization systems engineering and initiate software design activities. 
Commence C2P software Modernization Design and Development and document the Functional and Allocated baselines.
Document and approve C2P Modernization development efforts through the conduct and completion of the System Requirement Review (SRR), Software Specification Review (SSR) and prepare for the Preliminary Design Review (PDR) and Critical Design Review (CDR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 2126 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 2126.
                                                    
                                                
                                                 
                                                     Link Monitoring and Management Tool (LMMT)
                                                     
                                                         
                                                             1.833
                                                             0
                                                             Completed CD 2 DT/OT.
                                                        
                                                    
                                                     
                                                         
                                                             1.651
                                                             0
                                                             Complete CD2 Fielding Technical Review (FTR) and the Fielding Decision Review (FDR).
Prepare for Build Technical review (BTR) and then Build Decision (BD) for CD 3. 
Complete CD 2 maintenance release and to conduct IVV.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 2126 as part of the PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 2126.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2614
                                                     Adv Tact Data Link Sys (ATDLS)
                                                     
                                                         34.873
                                                         30.085
                                                         52.753
                                                         52.753
                                                         66.952
                                                         82.338
                                                         57.660
                                                         61.728
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604280N/2126
                                                     Adv Tact Data Link Sys (ATDLS)
                                                     
                                                         0.000
                                                         0.000
                                                         18.201
                                                         18.201
                                                         22.862
                                                         21.206
                                                         22.611
                                                         23.063
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The JTIDS Crypto Modernization (CM)/Frequency Remapping (FR) development and low rate initial production (LRIP) contract was awarded to Data Link Solutions (DLS). The associated production contract for JTIDS CM/FR will be competitively awarded to support procurement after decision review. Multifunctional Information Distribution System (MIDS) on Ship (MOS) CM/FR will be accomplished through integration of the MIDS LVT Block Upgrade 2 (BU) into the existing MOS cabinet and development of a High-Power Amplifier (HPA) bypass switch. HPA bypass switch development was conducted by SSC Pacific. Production of HPA Switch will be performed by SSC PAC for existing MOS systems. To address the WIN 10 implementation for the MOS system, a new MOS Terminal Controller hardware and software has been developed and will be produced on the MOS Lot 4 contract. MOS MOD contract will provide three engineering manufacturing development (EMD) units for developmental and operational testing. The MOS MOD contract will also provide full rate production units.  A second MOS Mod contract for production will be competitively awarded to extend the production period and increase capacity.  

The C2P Technology Refresh (TR) and Link 22 development contract was awarded to Northrop Grumman. The Data Terminal Set (DTS) contract to support the Link 11/Link 22 functions of the C2P system was awarded in August 2016. An existing IDIQ MAC contract will be used to procure initial TR units with a new ATDLS production contract planned for future procurements in FY 19 and beyond.

The Link Monitoring and Management Tool (LMMT) capability will replace previously-fielded Air Defense Systems Integrator (ADSI) systems. LMMT will leverage existing government-off-the-shelf (GOTS) software and commercial-off-the-shelf (COTS) hardware. LMMT capabilities are implemented primarily in software and will be developed in capability drops (CDs). Existing GOTS software will be updated to incorporate network performance monitoring and management capabilities by Space and Naval Warfare (SPAWAR) System Center (SSC).
                                             Link 16 Network Dynamic Network Management (DNM): Successfully achieve initial operational capability.  Successfully conduct full deployment decision review.  Successfully complete operation test readiness review (OTRR).  Successfully complete developmental test / operational test.

Link 16 Network Cryptographic Modernization: Successful implementation of updated cryptographic algorithm as specified by National Security Agency (NSA) certification in Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ship (MOS), and MOS Modernization (MOS Mod) Link 16 terminals.

Link 16 Network Frequency Remapping: Successful implementation of a frequency remapping capability as specified in Department of Defense/Department of Transportation Memorandum of Agreement regarding the 960-1215 MHz frequency band of 31 Dec 02 in Joint Tactical Information Distribution System (JTIDS), Multifunctional Information Distribution System (MIDS) on Ship (MOS) and MOS Modernization (MOS Mod) Link 16 Terminals.

Link 16 Antenna: Meet existing antenna performance specifications.

Link 16 Network Production Capability: Production shipboard Link 16 terminals available to meet new construction shipboard requirements.

Command and Control Processor (C2P): Successfully achieve C2P Technology Refresh fielding and thereby maintain operational availability.

Link 22: Successfully achieve Link 22 implementation fielding, meeting operational requirement.

LMMT: Successfully meet operational requirements and achieve fielding decision reviews (FDR) for Capability Drops 1, 2 and 3.
                                        
                                         
                                             FY20 cost data is provided under PE 0604280N Project 2126
                                             
                                                 
                                                     Product Development
                                                     FY20 cost data is provided under PE 0604280N Project 2126
                                                     
                                                         
                                                             ATDLS Product Development and Integration
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 436.906
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 436.906
                                                                 387.088
                                                            
                                                        
                                                         
                                                             Link 16 Network Development (JTIDS)
                                                             C
                                                             CPIF
                                                             DLS (BAE/Rockwell)
                                                             Wayne, NJ
                                                             
                                                                 61.010
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.028
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 63.038
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network E-2C Integration
                                                             WR
                                                             PMA 231
                                                             Pax River, MD
                                                             
                                                                 11.284
                                                                 
                                                                     2.154
                                                                     2017-10
                                                                
                                                                 
                                                                     1.043
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.481
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network Development (MOS MOD)
                                                             C
                                                             FPIF
                                                             DLS (BAE/Rockwell)
                                                             Wayne, NJ
                                                             
                                                                 16.929
                                                                 
                                                                     1.036
                                                                     2017-10
                                                                
                                                                 
                                                                     1.630
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.595
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network Integrated Logistics Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 2.875
                                                                 
                                                                     0.087
                                                                     2017-10
                                                                
                                                                 
                                                                     0.023
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.985
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network Technical Design Agents
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 6.294
                                                                 
                                                                     0.832
                                                                     2017-10
                                                                
                                                                 
                                                                     0.734
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.860
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Network Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 54.866
                                                                 
                                                                     1.301
                                                                     2017-10
                                                                
                                                                 
                                                                     1.270
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 57.437
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Development (Link 22)
                                                             C
                                                             IDIQ
                                                             Northrop Grumman
                                                             San Diego, CA
                                                             
                                                                 5.108
                                                                 
                                                                     1.811
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.919
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 22.038
                                                                 
                                                                     0.000
                                                                     2017-10
                                                                
                                                                 
                                                                     2.927
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.965
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P IV&V
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 12.719
                                                                 
                                                                     2.534
                                                                     2017-10
                                                                
                                                                 
                                                                     3.288
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.541
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Development & Integration
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 15.900
                                                                 
                                                                     1.069
                                                                     2017-10
                                                                
                                                                 
                                                                     8.645
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.614
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Development
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 9.206
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.206
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Systems Engineering
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 4.797
                                                                 
                                                                     0.543
                                                                     2017-10
                                                                
                                                                 
                                                                     1.237
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.577
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT IV&V
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 1.779
                                                                 
                                                                     0.259
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.038
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 cost data is provided under PE 0604280N Project 2126
                                                     
                                                         
                                                             ATDLS Test and Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 65.171
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 65.171
                                                                 65.171
                                                            
                                                        
                                                         
                                                             Link 16 Network T&E
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 12.439
                                                                 
                                                                     3.512
                                                                     2017-12
                                                                
                                                                 
                                                                     3.826
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.777
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P T&E
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 2.251
                                                                 
                                                                     1.846
                                                                     2017-11
                                                                
                                                                 
                                                                     2.251
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.348
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT T&E
                                                             WR
                                                             SPAWARSYSCEN PAC
                                                             San Diego, CA
                                                             
                                                                 3.200
                                                                 
                                                                     0.515
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.715
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     FY20 cost data is provided under PE 0604280N Project 2126
                                                     
                                                         
                                                             ATDLS System Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 35.988
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 35.988
                                                                 35.988
                                                            
                                                        
                                                         
                                                             Link 16 Network Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 5.437
                                                                 
                                                                     0.161
                                                                     2017-10
                                                                
                                                                 
                                                                     0.385
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.983
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 7.472
                                                                 
                                                                     0.716
                                                                     2017-11
                                                                
                                                                 
                                                                     0.777
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.965
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2P Systems Engineering Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 1.176
                                                                 
                                                                     0.720
                                                                     2017-11
                                                                
                                                                 
                                                                     0.817
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.713
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             LMMT Program Management Support
                                                             C
                                                             CPFF
                                                             SeaPort-E
                                                             San Diego, CA
                                                             
                                                                 1.521
                                                                 
                                                                     0.516
                                                                     2017-10
                                                                
                                                                 
                                                                     0.414
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.451
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205604N_2126_FILE1.JPG
                                            
                                             
                                                 R4_2020PB_0205604N_2126_FILE2.JPG
                                            
                                             
                                                 R4_2020PB_0205604N_2126_FILE3.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2126
                                                     
                                                         
                                                             LMMT CD 2 Developmental/Operational Testl
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2P Link 22 Software Build 3
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS CM/FR Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2P Link 22 Independed Verification and Validation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LMMT CD 2 Fielding Technical Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod Integrated Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod Integrated Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 JTIDS CM/FR Integrated Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 JTIDS CM/FR Integrated Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS CM/FR Integrated Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS CM/FR Integrated Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             LMMT CD 2 Fielding Decision Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2P Modernization Development System Requirement Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod Operational Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS Mod Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 JTIDS CM/FR Operational Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 JTIDS CM/FR Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS CM/FR Operational Test Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Link 16 MOS CM/FR Operational Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3020
                                         MIDS/JTRS
                                         554
                                         
                                             306.593
                                             38.876
                                             43.798
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             389.267
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0205604N Project 3020, into PE 0604280N as part of RDTEN PE Consolidation starting in FY20.
                                             The Multifunctional Information Distribution System (MIDS) program office is the Lead Service for Department of Defense (DOD) Link 16 capability and consists of two (2) product lines, MIDS Low Volume Terminal (LVT) (legacy hardware defined radio) and MIDS Joint Tactical Radio System (JTRS) (software defined radio).  MIDS-LVT effort is a cooperative development program between France, Germany, Italy, Spain, and the United States with United States joint service participation (Navy, Army, Air Force), and has provided over 11,000 terminals to 48 Nations providing interoperability with North Atlantic Treaty Organization (NATO) and coalition partners. The Department of Defense (DoD) established the program to design, develop, and deliver low volume, lightweight tactical information system terminals for U.S. and allied fighter aircraft, bombers, helicopters, ships, and ground sites.  MIDS-LVT significantly increases force effectiveness and minimizes hostile actions and friend-on-friend engagements. The current development program for LVT is the Block Upgrade 2 (BU2) effort designed to meet the Cryptographic Modernization (CM) and Frequency Remapping (FR) mandates required for all US and international users which occurs inside the FYDP. MIDS-LVT BU2 was executed as an ECP and provides the critical upgrades to the MIDS-LVT Terminal to enable U.S., Coalition and International partners' ability to meet the National Security Agency (NSA) mandated timelines for CM and the National Telecommunications and Information Agency (NTIA) and Federal Aviation Agency (FAA) mandated timelines for FR. 

MIDS JTRS, designed as a Pre-Planned Product Improvement (P3I) and executed as an Engineering Change Proposal (ECP) to the production MIDS-LVT configuration, and is fully compatible with MIDS-LVT. The MIDS JTRS Core Terminal achieved Full Fielding & Production (FP&F) in March 2012.  It facilitated the JTRS incremental approach for fielding advanced JTRS transformational networking capability and transformed the MIDS-LVT into a 4-channel, Software Communications Architecture (SCA) compliant, Joint Tactical Radio. A form-fit-function replacement to MIDS-LVT, MIDS JTRS also adds three programmable 2 Megahertz (MHz) to 2 Gigahertz (GHz) channels capable of hosting the JTRS legacy and networking waveforms. In addition to Link 16, Tactical Air Navigation (TACAN), and voice functionality found in MIDS-LVT, MIDS JTRS has four channels and adds capabilities such as Link 16 Enhanced Throughput (ET), Link 16 Frequency Re-mapping (FR), software programmability, Cryptographic Modernization (CM), and Four Net Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4). 

MIDS JTRS Tactical Targeting Network Technology (TTNT), is a block upgrade to the MIDS JTRS CMN-4 Terminal provides an Internet Protocol-based networking capability on tactical aircraft. TTNT is a low latency, high throughput waveform that has the capability to support data exchange between fast-moving tactical aircraft, weapons, and unmanned aircraft, in addition to air, land, and sea-based command and control nodes, in a variety of air-to-air and air-to-ground missions including time sensitive targeting, air warfare, close air support, non-traditional ISR, and anti-surface warfare.  TTNT capability integration into the MIDS JTRS directly supports Naval Integrated Fire Control (NIFC) capability requirements.  These capabilities provide Joint Airborne Network-Tactical Edge functionality to run advanced mission applications in a cross-platform/cross-domain tactical network enterprise.
                                             
                                                 
                                                     MIDS
                                                     
                                                         
                                                             38.876
                                                             0
                                                             Completed MIDS JTRS Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4) F/A-18 Developmental Test (DT), conducted an Operational Assessment (OA), and received a MIDS JTRS CMN-4 F/A-18 fielding decision. Achieved MIDS JTRS CMN-4 Initial Operational Capability.

Completed the Crypto Sub-System (CSS)/Protected Core Processer (PCP) upgrade for MIDS JTRS CMN-4 and Tactical Targeting Network Technology (TTNT) terminals. Executed a MIDS JTRS CMN-4 software development effort to support E-2D and MOS (MIDS on Ship) Modernization CMN-4 fielding.

Completed the risk reduction work and investigations into MIDS JTRS enhanced Link 16 performance, rapid technology insertion and increased operational availability. This included work for the Link 16 transceiver hardware upgrade, including completion of the Functional Baseline (FBL) and the draft Allocated Baseline (ABL) specification development, upgraded Link 16 transceiver prototype, and conducted a joint industry/Government System Requirements Review-II (SRR-II).

Continued development of TTNT including upgrades (Build Pass 2) for the Transceivers, TTNT External Power Amplifiers (TEPA) and High Powered Amplifiers (HPA). (Spectrum Relocation Funding-SRF- will not be used on the L band requirements; L band delineated tasks will be tracked separately). Continued to update the operating environment for TTNT. Began TTNT Production Representative Terminals delivery. Commenced Technology Readiness Review. Began Contractor First Article Qualification Testing (CFAQT). Delivered MIDS JTRS TTNT Production Representative Terminals (PRTs) for initial integration into the E-2D, EA-18G and F/A-18E/F.

Completed the Multifunctional Information Distribution System Low Volume Terminal (MIDS-LVT) Block Upgrade 2 (BU2) test and integration. Awarded the MIDS-LVT BU2 Retrofit Contract in order to meet the Crypto Modernization and Frequency Remapping mandates established by NSA and Department of Transportation respectively.
Continued MIDS systems engineering, communication security, IA and program management support.
Continued Link 16 Waveform development and begin the Tactical Targeting Networking Technology (TTNT) Waveform development fixes and updates.
                                                        
                                                    
                                                     
                                                         
                                                             43.798
                                                             0
                                                             Award the MIDS JTRS Link 16 hardware transceiver upgrade full development contract (formerly MIDS Modernization Increment 2) for systems engineering requirements analysis, a joint industry/Government System Functional Review (SFR), further Link 16 transceiver design efforts, and porting of the Link 16 waveform into the new hardware transceiver. Conduct the Preliminary Design Review (PDR) to approve the Allocated Baseline (ABL), upgrade Link 16 transceiver hardware, systems integration, and continue software/firmware updates to allow the new hardware to use the Link 16 waveform and allow for the use of multi-path in the MIDS JTRS terminal. 

Complete MIDS JTRS Concurrent Multi-Netting with Concurrent Contention Receive (CMN-4) post Block Cycle 3 (BC3) software builds to support E-2D and MIDS on Ship (MOS) Modernization (MOS MOD) CMN-4 fielding.

Complete TTNT Contractor First Article Qualification testing and began Government First Article Qualification testing. Begin developmental testing of the TTNT terminal, external powered amplifiers and high powered amplifiers for E-2D and EA-18G platform requirements.

Continue MIDS systems engineering, communication security, IA and program management support.

Continue with Link 16 Waveform development fixes and updates.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 3020 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation. FY20 justification and change explanation is provided under PE 0604280N Project 3020 (JT Tact Radio Sys (JTRS)/MIDS/JTRS).
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTE/0604280N/3020
                                                     MIDS/JTRS
                                                     
                                                         0.000
                                                         0.000
                                                         39.214
                                                         39.214
                                                         31.198
                                                         29.480
                                                         30.515
                                                         31.673
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Multifunctional Information Distribution System Joint Tactical System (MIDS JTRS) development was initiated as a major modification to the MIDS-LVT using an Engineering Change Proposal to the existing production contracts.  The U.S. prime contractors from the MIDS-LVT program, Data Link Solutions (DLS) and Viasat Inc., cooperatively designed and developed each of the MIDS JTRS terminal variants and Block Upgrade 2 for MIDS-LVT.  The U.S. implemented a continuous competition strategy between DLS and ViaSat that will be maintained throughout the MIDS-LVT and MIDS JTRS production phases.  This strategy has been successfully used on all MIDS variants.
                                             The MIDS-LVT and MIDS JTRS programs are employing mature, software-defined radio technologies and developing hundreds of thousands of lines of code.  These software metrics are used to quantify the quality and progress of each software product's development over time.  MIDS employs earned value metrics to monitor contract performance on its prime development contracts, as required. 

MIDS-LVT:  The 11 performance measures are: Link 16 Waveform Compatibility, Link 16 Message Standards, Link 16 IER; Interoperability, Link 16 Coded Error Message Probability, Weight/Volume, Link 16 JAM Resistance, Link 16 Voice Channels, Link 16 Communication Range Data, Link 16 Communications Range Voice, Link 16 Relay. 

MIDS JTRS:  The 15 performance measures are: Link 16 Waveform Compatibility, Link 16 Waveform Standards, Link 16 Coded Error Message Probability, Link 16 Jamming Resistance, Link 16 Communication Range-Data, Link 16 Communications Range-Voice, Link 16 Relay, Start-up (Terminal Single Channel), Operational Communications - Passive Synchronization, Operational Communications - Automatic Message Acknowledgement, Operational Communications - Multi-Net, Operational Communications, Crypto Control, Navigation.
                                        
                                         
                                             FY20 cost data is provided under PE 0604280N  Project 3020.

LCM - MIDS-LVT Crypto Module      WF - Waveform       BU2 - Block Upgrade 2        BC3 - Block Cycle 3
TTNT - Tactical Targeting Network Technology        CSS/PCP - Cryptographic Sub System/Protected Core Processor
ER0F - Engineering Release 0F        ER0G - Engineering Release 0G       DLS - Data Link Solutions
NIFC-CA - Naval Integrated Fire Control - Counter Air       PDR - Preliminary Design Review      CDR - Critical Design Review
TRR - Test Readiness Review       DT - Development Test       IR - Information Repository        JTEL - Joint Test and Evaluation Lab
CFAQT - Contractor First Article Qualification Test        GFAQT - Gov't First Article Qualification Test
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development  Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 254.622
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 254.622
                                                                 254.622
                                                            
                                                        
                                                         
                                                             BU2 Integration
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             Bethesda, MD
                                                             
                                                                 0.500
                                                                 
                                                                     1.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                                 2.000
                                                            
                                                        
                                                         
                                                             TTNT Development Contract (L Band)
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 10.831
                                                                 
                                                                     11.245
                                                                     2017-11
                                                                
                                                                 
                                                                     2.361
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.437
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TTNT Development Contract (L Band)
                                                             C
                                                             CPFF
                                                             ViaSat
                                                             San Diego, Ca
                                                             
                                                                 1.020
                                                                 
                                                                     4.861
                                                                     2018-04
                                                                
                                                                 
                                                                     1.886
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.767
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 Waveform Development
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 3.093
                                                                 
                                                                     0.551
                                                                     2017-10
                                                                
                                                                 
                                                                     0.775
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.419
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MIDS Mod Inc 2 Risk Reduction
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 2.747
                                                                 
                                                                     4.397
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.144
                                                                 5.367
                                                            
                                                        
                                                         
                                                             MIDS Mod Inc 2 Risk Reduction
                                                             C
                                                             CPFF
                                                             ViaSat
                                                             San Diego, CA
                                                             
                                                                 1.779
                                                                 
                                                                     4.324
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.103
                                                                 3.684
                                                            
                                                        
                                                         
                                                             Investigation Reports
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 0.381
                                                                 
                                                                     0.894
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.425
                                                                 1.556
                                                            
                                                        
                                                         
                                                             Investigation Reports
                                                             C
                                                             CPFF
                                                             Viasat
                                                             San Diego
                                                             
                                                                 0.067
                                                                 
                                                                     0.735
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.802
                                                                 0.792
                                                            
                                                        
                                                         
                                                             High Powered Amplifier
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.300
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                                 0.223
                                                            
                                                        
                                                         
                                                             Link 16 hardware upgrade
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     17.945
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.945
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Link 16 hardware upgrade
                                                             C
                                                             CPFF
                                                             ViaSat
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.963
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.963
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MIDS JTRS BU2/BC0/1/2 (ER3A&3B) (MIDS JTRS BC3+)
                                                             C
                                                             CPFF
                                                             DLS
                                                             Cedar Rapids, IA
                                                             
                                                                 0.000
                                                                 
                                                                     4.804
                                                                     2018-03
                                                                
                                                                 
                                                                     1.872
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.676
                                                                 4.804
                                                            
                                                        
                                                         
                                                             MIDS JTRS BU2/BC0/1/2 (ER3A&3B) (MIDS JTRS BC3+)
                                                             C
                                                             CPFF
                                                             ViaSat
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.883
                                                                     2018-03
                                                                
                                                                 
                                                                     0.403
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.286
                                                                 0.883
                                                            
                                                        
                                                         
                                                             MIDS JTRS TTNT Development Problem Reports
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 0.321
                                                            
                                                        
                                                         
                                                             MIDS JTRS TTNT Reliability Growth
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 1.100
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Consolidated Automated Support System (CASS) Test Program Sets (TPS)
                                                     
                                                         
                                                             Modeling and Simulation
                                                             MIPR
                                                             MIT Lincoln Labs
                                                             Lexington, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Multi-level security analysis
                                                             WR
                                                             NAVAIR
                                                             China Lake, Ca
                                                             
                                                                 0.000
                                                                 
                                                                     0.393
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.393
                                                                 0.393
                                                            
                                                        
                                                         
                                                             Modeling and Simulation
                                                             WR
                                                             NAVAIR
                                                             China Lake, Ca
                                                             
                                                                 3.874
                                                                 
                                                                     0.808
                                                                     2018-03
                                                                
                                                                 
                                                                     0.400
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.082
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Eval Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.144
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.144
                                                                 8.144
                                                            
                                                        
                                                         
                                                             MIDS JTRS CMN-4/MIDS Mod GFAQT and JTEL LAB
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 1.237
                                                                 
                                                                     0.248
                                                                     2017-12
                                                                
                                                                 
                                                                     0.205
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.690
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             COMOPTEVFOR
                                                             MIPR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.056
                                                                     2018-07
                                                                
                                                                 
                                                                     0.038
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.094
                                                                 0.056
                                                            
                                                        
                                                         
                                                             TTNT DT/OT Support
                                                             WR
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                                 1.600
                                                            
                                                        
                                                         
                                                             JTEL Testing Support
                                                             C
                                                             CPFF
                                                             G-2
                                                             San Diego, CA
                                                             
                                                                 0.095
                                                                 
                                                                     0.042
                                                                     2017-11
                                                                
                                                                 
                                                                     0.095
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.232
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Services Prior Years
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.201
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.201
                                                                 1.201
                                                            
                                                        
                                                         
                                                             Systems Engineering Support
                                                             MIPR
                                                             MITRE
                                                             Bedford, MA
                                                             
                                                                 6.210
                                                                 
                                                                     1.493
                                                                     2017-11
                                                                
                                                                 
                                                                     0.806
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.509
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support TTNT
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 8.155
                                                                 
                                                                     0.816
                                                                     2017-10
                                                                
                                                                 
                                                                     2.072
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.043
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Govt Program Support NIFC-CA
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.939
                                                                 
                                                                     0.030
                                                                     2017-11
                                                                
                                                                 
                                                                     0.058
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.027
                                                                 0.969
                                                            
                                                        
                                                         
                                                             Infomation Assurance
                                                             MIPR
                                                             CERDEC
                                                             Aberdeen Proving Ground, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.268
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.268
                                                            
                                                        
                                                         
                                                             COR and Logistics Support
                                                             WR
                                                             SSC
                                                             Charleston, SC
                                                             
                                                                 0.076
                                                                 
                                                                     0.075
                                                                     2017-11
                                                                
                                                                 
                                                                     0.064
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.215
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Information Assurance
                                                             MIPR
                                                             NSA
                                                             Fort Meade, MD
                                                             
                                                                 0.051
                                                                 
                                                                     0.055
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.106
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Engineering/Programmatic Support
                                                             C
                                                             CPFF
                                                             Sentek
                                                             San Diego, Ca
                                                             
                                                                 1.179
                                                                 
                                                                     0.270
                                                                     2018-09
                                                                
                                                                 
                                                                     0.682
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.131
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARL SIPRNET Connection
                                                             MIPR
                                                             ARL
                                                             Adelphi, MD
                                                             
                                                                 0.096
                                                                 
                                                                     0.096
                                                                     2018-01
                                                                
                                                                 
                                                                     0.101
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.293
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Contractor Program Management and Financial Support
                                                             C
                                                             CPFF
                                                             G2
                                                             San Diego, CA
                                                             
                                                                 0.296
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.154
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.450
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205604N_3020_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     MIDS
                                                     
                                                         
                                                             MIDS-LVT Block Upgrade 2 (BU2/CM/FR/ET): Qualification and Certification/FAQT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS-LVT Block Upgrade 2 (BU2/CM/FR/ET): Block Upgrade 2 Production/Retrofit
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS-LVT Block Upgrade 2 (BU2/CM/FR/ET): Platform Test and Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Block Cycle 3 (BC3): Block Cycle 3+ (ER 3A & 3B)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Concurrent Multi-Netting-4 (CMN-4): Operational Assessment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Concurrent Multi-Netting-4 (CMN-4): CMN-4 Retrofit Delivery Order
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Concurrent Multi-Netting-4 (CMN-4): CMN-4 CSS/PCP Respin
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targeting Networking Technology (TTNT): TTNT Full Development Contract
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targeting Networking Technology (TTNT): PRT Deliveries
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targeting Networking Technology (TTNT): CFAQT and GFAQT
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targeting Networking Technology (TTNT): TTNT Technolgy Readiness Review (TRR)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Tactical Targeting Networking Technology (TTNT): Developmental Test/Operational Assessment
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDS Link 16 and TTNT Waveform: Link 16 Waveform Development Fixes and Updates
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                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MIDS JTRS Link 16 Hardware Tranceiver Upgrade: Link 16 hardware Full Development Effort
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                                         Network Tactical Common Data Link
                                         
                                             86.100
                                             17.035
                                             13.886
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             117.021
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding has been realigned out of PE 0205604N Project 3341, into PE 0604280N as part of RDTEN PE Consolidation starting in FY20.
                                             Network Tactical Common Data Link (NTCDL) provides the ability to transmit/receive real-time Intelligence, Surveillance, and Reconnaissance (ISR) data simultaneously from multiple sources (surface, airborne, sub-surface, man-portable), and exchange command and control information (voice, data, imagery, and Full Motion Video) across dissimilar joint, service, coalition, and civil networks. NTCDL provides warfighters with the capability to support multiple, simultaneous, networked operations with currently fielded Common Data Link (CDL)-equipped air platforms (e.g. F/ A-35, P-3, and MH-60R), in addition to next generation manned and unmanned platforms (e.g., P-8, Triton, MQ-25 (Stingray), small tactical unmanned aircraft systems (STUAS) and Fire Scout). NTCDL is an incremental capability (surface, airborne, sub-surface, man-portable) providing modular, scalable, multiple-link networked communications. NTCDL benefits the fleet by providing a horizon extension for line-of-sight sensor systems for use in time-critical strike missions and supports tasking, collection, processing, exploitation, and dissemination (TCPED) via its ISR networking capability. NTCDL supports Resilient Command and Control (RC2) through its relay capability, and supports TCPED through its ISR networking capability. 

Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB) efforts support Joint Aerial Layer Network-Maritime (JALN-M) System of Systems development, integration, and testing. Efforts included the development of capabilities to integrate shipboard NTCDL terminals with the HCB in an Anti-Access/Area Denial (A2/AD) environment. JALN-M is the Navy implementation of the JALN-M architecture which provides assured communications in any environment. Flight test demonstration completed in FY18.
                                             
                                                 
                                                     Network Tactical Common Data Link (NTCDL)
                                                     NTCDL is the only High Data Rate (HDR), Line of Sight (LOS) solution delivering Intelligence, Surveillance, and Reconnaissance (ISR), sensor control information and unmanned aircraft system (UAS) command and control. NTCDL uses Joint Department of Defense specifications for Common Data Link (CDL) waveforms and LOS networks across the allocated CDL frequency spectrum. New technical specifications require increasing number of simultaneous CDL links to support increasing number of CDL/ISR platforms and missions. The software for NTCDL is developed by both contractor and government. The contractor software development is responsible for the internal control of the NTCDL hardware whereas the Government Furnished Software (GFS) is responsible for interfacing with various external networks (e.g. Automated Digital Network System (ADNS)) and users (e.g. Consolidated Afloat Networks and Enterprise Services (CANES)). EDM development is a multi-year effort with delivery planned in FY 2021.
                                                     
                                                         
                                                             16.535
                                                             0
                                                             Conducted Initial Baseline Review (IBR) and Preliminary Design Review (PDR) with the vendor to assess development progress and review the engineering product baseline. Completed updating the Program Life Cycle Cost Estimate (PLCCE). Initiated development of the 2 Engineering Development Models (EDMs) and the contractor-developed Link Controller Subsystem (LCS) software. Continued incremental development of the External Data User Interface (EDUI) and the Graphical User Interface (GUI) Government Furnished Software (GFS) for the link management system; conducted an In-Process Review (IPR) for delivery of GFS Incremental Capability. Conducted system engineering efforts to support Network Tactical Common Data Link (NTCDL) development, integration and internal/external software interface management. Continued development of the Navy Training Systems Plan (NTSP). Updated the Cost Analysis Requirements Document (CARD), commenced the Test and Evaluation Master Plan (TEMP) update, and continued development of test plans to support future developmental tests and operational assessment (DT/OA). NTCDL began the Risk Management Framework (RMF) process in support of cybersecurity requirements.
                                                        
                                                    
                                                     
                                                         
                                                             13.886
                                                             0
                                                             FY 2019 plans include the continued development of the three major components of Network Tactical Common Data Link's (NTCDL) Engineering Design Model (EDM): 1) the contractor developed Link Control Subsystem (LCS) software, 2) Government Furnished Software (GFS), and 3) the contractor developed hardware subsystems (Phased Array Antenna (PAA), End Cryptographic Unit (ECU), Below Deck Equipment (BDE) racks, and radio terminals).  The prime vendor will begin porting, integrating, and testing Common Data Link (CDL) waveforms.  Conduct Critical Design Review (CDR) with the vendor to review and approve the final engineering product baseline. Begin documentation development for the Software Development Plan (SDP) and subsystem Interface Design Descriptions (IDD). Continue development of test plans to support future Developmental Test and Operational Assessment (DT/OA).  Continue logistics efforts, including provisioning conference, Navy Training Systems Plan (NTSP), and Maintenance demonstration (M-Demo). Complete acquisition documentation updates to the Cost Analysis Requirements Document (CARD) and start the development of the Capabilities Production Document (CPD). Completion of incremental capability of government developed software (implementation of software interface and security and configuration settings) and external networks application integration testing (i.e. Consolidated Afloat Networks and Enterprise Service (CANES) and Automated Digital Network System (ADNS)). Conduct an In-Process Review (IPR) for delivery of GFS incremental capability. Continue the Risk Management Framework (RMF) process in support of cybersecurity requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned to PE 0604280N Project 3341 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation.  FY20 justification and change explanation is provided under PE 0604280N Project 3341.
                                                    
                                                
                                                 
                                                     Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB)
                                                     Network Tactical Common Data Link (NTCDL) High Capacity Backbone (HCB) efforts support Joint Aerial Layer Network-Maritime (JALN-M) System of Systems development, integration, and testing. Efforts include the development of capabilities to integrate shipboard NTCDL terminals with the HCB in an Anti-Access/Area Denial (A2/AD) environment.
                                                     
                                                         
                                                             0.500
                                                             0
                                                             FY18 efforts include HCB subject matter experts (SMEs) to support the JALN-M flight tests execution.  Flight test demonstration completed in FY18.
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                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
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                                                     OPN/2950
                                                     NTCDL
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         20.052
                                                         20.456
                                                         20.865
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0604280N/3341
                                                     NTCDL
                                                     
                                                         0.000
                                                         0.000
                                                         32.432
                                                         32.432
                                                         35.837
                                                         7.861
                                                         6.156
                                                         6.279
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             NTCDL will utilize the evolutionary acquisition approach for: surface, air, sub-surface, man-portable.
                                             Conformance to meet Joint Interoperability Test Command (JITC) Certification requirements for CDL waveforms.
                                        
                                         
                                             FY20 cost data is provided under PE 0604280N  Project 3341.
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                                     Continuing
                                
                                 The objective of this Program Element (PE) is to significantly improve existing Surface Ship Undersea Warfare (USW) sonar system capabilities through quick and affordable development/integration of emergent, transformational technologies in support of Littoral Anti-Submarine Warfare (ASW), Theater ASW (TASW), and overall efforts required to pace the threat. Detection and classification play uniquely vital roles in the success of any ASW campaign. The Advanced Capability Build (ACB) spiral development process is the primary means by which these USW improvements are developed. 

USW remains a Navy core competency in a dynamic and uncertain maritime environment. U.S. adversaries continue to develop asymmetric capabilities and capacities to deter, disrupt, or delay the entry of U.S. and allied naval forces, and pose a constant challenge as we implement the Maritime Strategy. Evolving submarine technologies offer enhanced stealth, speed, endurance, weapons, and operational proficiency, foretelling that the adversary submarine of the future will have a significantly larger sphere of influence, while presenting less vulnerability to USW forces. The effective offensive engagement range of the adversary submarine of the future will continue to match or outrange individual U.S. and multinational platform sensors and weapons in many tactical environments. Submarines are an increasing threat to all Naval and Allied ships, particularly modern diesel subs and faster torpedoes. Not only can the presence of potential hostile submarines delay naval combatant action until they are located and neutralized, submarines can also disrupt all seaborne logistics supply for any ground campaign as well as maritime commerce. USW forces must be effective in all operating environments, ranging from the deep open ocean to the littorals, and are key to countering adversarial anti-access and area denial strategies.

This Project takes advantage of the AN/SQQ-89(V) Open System Architecture (OSA) and Acoustic Rapid Commercial-Off-The-Shelf (COTS) Insertion (ARCI) initiatives to integrate Torpedo Detection, Classification, and Localization (TDCL) and ASW sonar combat system capability improvements. This COTS-based Surface Ship ASW combat system, the AN/SQQ-89A(V)15, is planned as a backfit program for both CG47 (select CG59-73 Baseline 3 and 4 ships) and DDG51 class ships. The Open Architecture (OA) system enables the ACB process and provides budget flexibility to make COTS/OA technology solutions and ARCI-type initiatives affordable. Improvements are tested in the laboratory and at-sea.  

USW technology implementation will take advantage of improvements developed under the submarine Advanced Processing Build (APB) and Advanced Surveillance Build (ASB) programs and will in turn share unique improvements developed under this program with the submarine and surveillance USW communities. The ACB and APB programs are managed under a common development organization and process titled AxB. While each platform retains its uniqueness and focus in functional domains essential to mission success, a premium is placed on development of common capabilities and modular architecture technologies to maximize commonality and cost effectiveness.

This Project participates in, and takes advantage of the Tactical Advancements for the Next Generation (TANG) initiative that utilizes Commercial Industrial Design Thinking methodologies to engage the Fleet in generating innovative USW improvement concepts.

This Project includes funding for the Surface Ship Engineering Measurement Program (SSEMP), which will measure the performance of existing and new Surface Ship ASW combat systems and enables data-based assessment of the capabilities and shortfalls in the performance of these systems in realistic scenarios.

This Project includes funding to support cyber security initiatives to align future AN/SQQ-89A(V)15 baselines with future AEGIS Integrated Combat Systems.

This Project contributes to the development of Littoral Combat Ship (LCS) ASW Mission Packages and the Frigate (FFG(X)) program.
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                                     FUNDING:
- FY 2018 decrease of -$0.941M reflects a Small Business Innovative Research (SBIR) transfer.
- FY 2019 decrease of -$2.100M was for a Congressionally directed reduction to the AN/SQQ-89A(V)15 Cyber Security Architecture Upgrade program.
- FY 2020 decrease of -$0.055M for Contractor Services Reform reduction and -$0.139M various rate adjustments.

- FY 2019 to FY 2020 Increase/Decrease Statement:  FY 2019 ($26.321M) to FY 2020 ($29.572M) increase (+$3.251M) reflects: 1) the incorporation of a -$2.100M FY 2019 Congressionally directed reduction to the AN/SQQ-89A(V)15 Cyber Security Architecture Upgrade program, and, 2) the funding of additional efforts in FY 2020 required for the AN/SQQ-89A(V)15 Surface Ship ASW ACB Development program to update facilities and processes to harden the day-to-day business practices of the ACB program against cyber attacks.

SCHEDULE: Added ACB-19 Step 4 At-Sea Test in 3Q20, and added ACB-21 Step 4 At-Sea Test in 3Q22.
                                
                                 
                                     
                                         1916
                                         Surface ASW System Improvement
                                         
                                             263.743
                                             28.410
                                             26.321
                                             29.572
                                             29.572
                                             29.323
                                             29.876
                                             30.474
                                             31.080
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Surface ASW Systems Improvements Project will support essential performance enhancements to AN/SQQ-89(V) and Surface Ship Sonar Systems. This project will improve AN/SQQ-89(V) Measures of Performance (MOP) by enhancing operator interface methods and tools, active and passive detection, tracking, classification and localization, torpedo DCL, and sonobuoy data processing and display capabilities, and increasing acoustic sensor frequency bandwidth (Operational Requirements Document #667-76-05 titled 'AN/SQQ-89 Improvement Program'), Test & Evaluation Master Plan (TEMP) 802-2.

This project will take advantage of the TANG initiative, AN/SQQ-89(V) OSA, and ARCI initiatives to integrate a TDCL and ASW sonar and combat system capability improvements. This COTS-based Surface Ship ASW combat system, the AN/SQQ-89A(V)15, is currently planned as a backfit program for both CG 47 (select CG59-73 Baseline 3 and 4 ships) and DDG 51 (All DDG 51 and follow FLT I/II/IIA) class ships. This project has delivered the AN/SQQ-89A(V)15 Pre-Production Prototype, performed installation on board CG73, and conducted subsequent Developmental Test & Evaluation (DT&E) and Initial Operational Test & Evaluation (IOT&E) where the system was found 'Operationally Effective' by Command Operational Test and Evaluation Force (COMOPTEVFOR).

The OSA and high performance COTS processing hardware on ships fielded with the AN/SQQ-89A(V)15 combat system provides an opportunity to integrate emergent, transformational USW technological improvements that were previously unachievable. The USW suites on these ships will require periodic upgrades to remain effective well into the 21st century and to pace the threat. Software upgrades target capability increases in high interest areas as prescribed by the Fleet and captured in campaign analysis. To achieve this, this project will package and deliver incremental upgrades every two years to the AN/SQQ-89A(V)15 production program via an ACB spiral development process (ACB-15, ACB-17, etc.) by inserting maturing USW technologies.

Primary areas of USW improvement are as follows:
- Undersea Fire Control/Engagement
- Medium Frequency (MF) Pulsed Active Sonar
- Continuous Active Sonar (CAS)
- Acoustic Communications
- TDCL
- Torpedo Defense
- Passive Sonar
- Sonar Tactical Decision Aids (STDA)
                                             
                                                 
                                                     AN/SQQ-89A(V)15 Surface Ship ASW Advanced Capability Build (ACB) Development
                                                     Develop enhancements to the AN/SQQ-89A(V)15 Open System Architecture (OSA) via the integration of transformational technologies through the four step ACB spiral development process, enhanced by the TANG initiative. These items will be integrated and delivered to the CG 47 and DDG 51 class AN/SQQ-89A(V)15 backfit production programs via ACB updates.  

The ACB four step process:
Step 1 - algorithm/technology assessment by peer review panels of Subject Matter Experts (SME) to down-select technologies and assist developers with technical guidance. 
Step 2 - algorithm/technology testing with open and closed data sets to further down-select and refine capabilities prior to integration and testing.
Step 3 - land based system-level testing in a realistic tactical environment. 
Step 4 - at-sea testing on an operational surface combatant. Step 4 is conducted only if an appropriate platform is available.  

ACB rapidly addresses problems/deficiencies in processing, capability or operations within the following areas of the AN/SQQ-89(V) USW combat system architecture; sensor processing, acoustics, fire control, contact management, performance prediction, operator productivity and on-board training, Multi-Function Towed Array (MFTA), Digital Fire Control Interface (DFCI), Mid-Frequency Active (MFA) processing, TDCL, Torpedo Defense and adaptive beamforming.

ACB requirements are generated through discussions with the Fleet, then vetted and provided as direction by CNO, N96. Steps 1 and 2 are conducted in a pipeline style parallel to system integration and production. This makes Steps 1 and 2 independent of any particular Build (e.g ACB-15) and allows for development of longer lead technologies. The content of a specific ACB build (every two years on the odd year) is then determined through a series of discussions with the Fleet aimed at selecting the most relevant and mature technologies available in the ACB pipeline. Integration at the String and System level is then performed followed by Steps 3 and 4, as applicable, and transitioned to production.

Additionally, advanced development capabilities from the submarine APB and ASB projects are re-used in ACB, as appropriate. ACB capabilities are also shared with submarine APB and ASB. The ACB development program also resolves issues/deficiencies discovered through the AN/SQQ-89(V) Test & Evaluation program.
                                                     
                                                         
                                                             20.310
                                                             0
                                                             - Conducted Step 4 at-sea testing of ACB-15.
- Continued development and integration of enhancements to the AN/SQQ-89A(V)15 for ACB-19.
- Conducted system integration and commenced test preparation of ACB-19 for Step 3 land-based testing.
- Conducted TI-20 trade studies to support ACB-19 integration and ACB-21 development.
- Supported the conduct of TANG events.
- Continued Common STDA development and initiated studies on Next Generation hardware and software architectures with the goals of virtualization and cyber hardening. Virtualization is intended to reduce software integration costs while increasing flexibility.
                                                        
                                                    
                                                     
                                                         
                                                             21.191
                                                             0
                                                             - Complete Technical Insertion-20 (TI-20) trade studies to support ACB-19 integration and ACB-21 development.
- Conduct and complete Step 3 land-based testing of ACB-19.
- Conduct ACB-19 Return-On-Investment (ROI) testing.
- Transition ACB-19 to production.
- Initiate planning and development for ACB-21. Anticipate developing capabilities to improve the attack/engage phase of the kill chain, improve contact localization, improve sonobuoy processing, and increase performance of a ship as a contributor to strike group performance.
- Continue Common STDA development.
- Conduct planning for Step 4 testing of ACB-19.
                                                        
                                                         
                                                             21.561
                                                             0
                                                        
                                                         
                                                             21.561
                                                             0
                                                             - Continue the development and initiate the integration of enhancements to AN/SQQ-89A(V)15 for ACB-21. Anticipate developing capabilities to improve the attack/engage phase of the kill chain, improve contact localization, improve sonobuoy processing, and increase performance of a ship as a contributor to strike group performance.
- Conduct system integration and commence test preparation of ACB-21 for Step 3 land-based testing.
- Conduct TI-22 trade studies to support ACB-21 integration and ACB-23 development.
- Conduct Step 4 At-Sea test of ACB-19.
- Continue Common STDA development.
- Update facilities and processes to harden the day-to-day business practices of the ACB program against cyber attacks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+0.370M) is in line with inflation associated with the RDT&E,N appropriation.
                                                    
                                                
                                                 
                                                     AN/SQQ-89(V) Surface Ship USW Test & Evaluation Program
                                                     The AN/SQQ-89(V) Surface Ship USW Test & Evaluation Program conducts testing and analysis to support certification of AN/SQQ-89A(V)15 ACBs prior to fielding. Additionally, AN/SQQ-89(V) Developmental Test (DT) and Operational Test (OT) is conducted under this program.
                                                     
                                                         
                                                             0.700
                                                             0
                                                             - Began conduct of ACB-13 OT events.
- Continued AEGIS Integration Event (AIE) to support ACB-17 certification.
- Finalized test ship and resources in support of ACB-15 OT.
- Finalized ACB-15 TEMP.
                                                        
                                                    
                                                     
                                                         
                                                             0.700
                                                             0
                                                             - Begin conduct of ACB-15 DT events.
- Begin conduct of ACB-15 OT events.
- Support conduct of AIE for ACB-17 certification. Work test ship and resources in support of ACB-17 DT and ACB-17 TEMP.
                                                        
                                                         
                                                             0.714
                                                             0
                                                        
                                                         
                                                             0.714
                                                             0
                                                             - Finalize a test ship and confirm resources needed in support of ACB-17 OT.
- Finalize ACB-17 TEMP.
- Support conduct of AIE for ACB-19 certification.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+0.014M) is in line with inflation associated with the RDT&E,N appropriation.
                                                    
                                                
                                                 
                                                     Surface Ship Engineering Measurement Program (SSEMP)
                                                     Analyze the AN/SQQ-89(V) sonar system and employment in the operational setting and report results for improvement of future systems, training and employment guidance. Perform Fleet exercise data reconstruction and post-test analysis each year. Conduct selected at-sea data collection activities by providing planning support, ship riders, and analyst support. Evaluate prototype sonar employment tactics, sonar processing and automation algorithms, and communication protocols for the detection, classification, tracking, and intra-Fleet hand-off to Fleet USW assets, and provide summary reports to document results.
                                                     
                                                         
                                                             3.200
                                                             0
                                                             - Supported ACB-13 Initial Operational Test and Evaluation (IOT&E)/OT data collection and analysis of operational performance.
- Supported ACB-15 IOT&E/OT data collection planning.
- Continued analysis of real-world SSEMP cases and exercise performance data.
                                                        
                                                    
                                                     
                                                         
                                                             3.078
                                                             0
                                                             - Conduct ACB-13/ACB-15 Level 4 Operator Test analysis.
- Support ACB-15 IOT&E/OT data collection and analysis of operational performance.
- Continue analysis of real-world SSEMP cases and exercise performance data.
                                                        
                                                         
                                                             3.140
                                                             0
                                                        
                                                         
                                                             3.140
                                                             0
                                                             - Support ACB-15 IOT&E/OT data collection and analysis of operational performance.
- Support ACB-17 IOT&E/OT data collection planning.
- Continue analysis of real-world SSEMP cases/exercises performance data.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+0.062M) is in line with inflation associated with the RDT&E,N appropriation.
                                                    
                                                
                                                 
                                                     AN/SQQ-89A(V)15 Cyber Security Architecture Upgrade
                                                     Cyber security capability development to align future AN/SQQ-89A(V)15 baselines with future AEGIS integrated combat systems.
                                                     
                                                         
                                                             4.200
                                                             0
                                                             - Aligned system design plans with the Program Executive Office (PEO) Integrated Warfare Systems (IWS) Cyber Security Instruction 5239.1, incorporated support architecture changes required to meet the current cyber security requirements defined in the Risk Management Framework (RMF), and incorporated capabilities to better align with the Defense-InDepth Functional Implementation Architecture (DFIA) and Information Assurance (IA) Technical Authority Board Implementation Standards.
- Initiated development of cyber security capabilities into AN/SQQ-89A(V)15 Technical Insertion (TI) baselines to support emergent cyber security requirements. These TI's will interface with various Aegis Weapon System (AWS) baselines.
- Initiated development of cyber security capabilities into ACBs to support emergent cyber security specifications such as confidentiality and integrity requirements.
- Initiated efforts to modernize existing software to reduce the cyber security risks to the weapons control component of the system.
- Initiated host level protections and boundary defense capability integration efforts to align with the Secure Combat System Architecture, working towards optimal cyber resiliency.
                                                        
                                                    
                                                     
                                                         
                                                             1.352
                                                             0
                                                             - Continue cyber situational awareness and boundary defense capability integration efforts to align with the aggregate AEGIS Secure Combat System Architecture.
- Continue efforts to improve existing software to reduce cyber security risks.
- Continue development and integration of host and network security capabilities and protections into ACB, to improve system-level cyber security posture.
- Support Risk Management Framework (RMF) Assessment and Authorization (A&A) activities of various ACB/TI combinations, allowing for continuous successful platform installations.
                                                        
                                                         
                                                             4.157
                                                             0
                                                        
                                                         
                                                             4.157
                                                             0
                                                             - Initiate development of system architecture improvements and moving-target defense capabilities to enable cyber resiliency.
- Evaluate and develop improved network and cyber monitoring through the use of advanced analytics and automation techniques.
- Initiate system improvements to support Fleet network conditions and cyber response tactics.
- Support implementation, testing and initial certification efforts for cyber improvements designed in FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2019 to FY 2020 increase ($+2.805M) is driven by: 1) the incorporation of a $-2.100M FY 2019 Congressionally directed reduction to the AN/SQQ-89A(V)15 Cyber Security Architecture Upgrade program, and, 2) the funding of additional efforts in FY 2020 required to support implementation, testing and initial certification efforts for cyber improvements that are being designed in FY 2019.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2136
                                                     AN/SQQ-89 Surface ASW Combat System
                                                     
                                                         100.222
                                                         114.344
                                                         125.237
                                                         125.237
                                                         127.182
                                                         132.416
                                                         135.022
                                                         137.721
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0603553N/1704
                                                     Undersea Warfare
                                                     
                                                         1.092
                                                         1.122
                                                         1.137
                                                         1.137
                                                         1.157
                                                         1.184
                                                         1.209
                                                         1.233
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             - Via an ACB spiral development process, incorporate evolutionary and transformational technologies into AN/SQQ-89A(V)15 production systems.
- Utilize the Small Business Innovative Research (SBIR) program and full and open competition for new and improved innovative capability development.
                                             - Deliver incremental capability increases in high interest areas, as prescribed by the Fleet and captured in campaign analysis, every two years to the AN/SQQ-89A(V)15 production program via an ACB spiral development process (ACB-15, ACB-17, etc.) by inserting maturing USW technologies.
- Conduct system qualification testing (SQT) and AEGIS Integration Events (AIE) for all fielded variants of ACB.
- Utilize the SSEMP to evaluate performance of fielded systems.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     *Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             AAC
                                                             NY
                                                             
                                                                 6.505
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.505
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Alion
                                                             IL
                                                             
                                                                 7.828
                                                                 
                                                                     1.991
                                                                     2017-11
                                                                
                                                                 
                                                                     1.275
                                                                     2018-11
                                                                
                                                                 
                                                                     1.301
                                                                
                                                                 
                                                                     1.301
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Adaptive Methods
                                                             VA
                                                             
                                                                 15.400
                                                                 
                                                                     0.700
                                                                     2018-02
                                                                
                                                                 
                                                                     0.811
                                                                     2018-12
                                                                
                                                                 
                                                                     0.827
                                                                
                                                                 
                                                                     0.827
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Applied Physical Sciences
                                                             CT
                                                             
                                                                 0.000
                                                                 
                                                                     0.993
                                                                     2017-11
                                                                
                                                                 
                                                                     1.128
                                                                     2018-12
                                                                
                                                                 
                                                                     1.151
                                                                
                                                                 
                                                                     1.151
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             GD-AIS
                                                             VA
                                                             
                                                                 11.322
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.322
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             In-Depth Engineering
                                                             VA
                                                             
                                                                 2.975
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.975
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 37.936
                                                                 
                                                                     4.616
                                                                     2018-02
                                                                
                                                                 
                                                                     4.804
                                                                     2018-12
                                                                
                                                                 
                                                                     4.900
                                                                
                                                                 
                                                                     4.900
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Metron
                                                             VA
                                                             
                                                                 5.450
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.544
                                                                     2018-12
                                                                
                                                                 
                                                                     0.555
                                                                
                                                                 
                                                                     0.555
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             NY
                                                             
                                                                 10.205
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.205
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             VA
                                                             
                                                                 19.713
                                                                 
                                                                     4.505
                                                                     2018-02
                                                                
                                                                 
                                                                     4.551
                                                                     2018-12
                                                                
                                                                 
                                                                     6.026
                                                                
                                                                 
                                                                     6.026
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 7.777
                                                                 
                                                                     0.356
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.133
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             WR
                                                             NSWC/Dahlgren
                                                             VA
                                                             
                                                                 1.440
                                                                 
                                                                     0.351
                                                                     2018-02
                                                                
                                                                 
                                                                     0.121
                                                                     2018-12
                                                                
                                                                 
                                                                     0.123
                                                                
                                                                 
                                                                     0.123
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 16.492
                                                                 
                                                                     0.115
                                                                     2017-11
                                                                
                                                                 
                                                                     0.275
                                                                     2018-11
                                                                
                                                                 
                                                                     0.281
                                                                
                                                                 
                                                                     0.281
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             Sedna Digital
                                                             VA
                                                             
                                                                 4.405
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.405
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 18.668
                                                                 
                                                                     2.880
                                                                     2018-05
                                                                
                                                                 
                                                                     2.869
                                                                     2018-12
                                                                
                                                                 
                                                                     2.926
                                                                
                                                                 
                                                                     2.926
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 S/W Development/Integration
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 26.507
                                                                 
                                                                     1.866
                                                                     2017-12
                                                                
                                                                 
                                                                     3.598
                                                                     2018-12
                                                                
                                                                 
                                                                     2.231
                                                                
                                                                 
                                                                     2.231
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 8.302
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.302
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             WR
                                                             NSWC/Carderock
                                                             MD
                                                             
                                                                 13.493
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.493
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 3.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.080
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             C
                                                             CPFF
                                                             Sedna Digital
                                                             VA
                                                             
                                                                 5.002
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.002
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 1.652
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.652
                                                            
                                                        
                                                         
                                                             SAST Development/Integration
                                                             C
                                                             CPFF
                                                             VAR
                                                             VAR*
                                                             
                                                                 0.812
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.812
                                                            
                                                        
                                                         
                                                             SQQ-89 Cyber Security Development/Integration
                                                             C
                                                             CPFF
                                                             Lockheed Martin
                                                             VA
                                                             
                                                                 0.000
                                                                 
                                                                     4.200
                                                                     2018-02
                                                                
                                                                 
                                                                     1.352
                                                                     2018-12
                                                                
                                                                 
                                                                     4.157
                                                                
                                                                 
                                                                     4.157
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     *Consists of multiple performing activities with funding for each not greater than $1M per year.
                                                     
                                                         
                                                             SSEMP ConductTest/Data Evaluation
                                                             C
                                                             CPFF
                                                             JHU/APL
                                                             MD
                                                             
                                                                 18.265
                                                                 
                                                                     2.100
                                                                     2018-02
                                                                
                                                                 
                                                                     2.025
                                                                     2018-12
                                                                
                                                                 
                                                                     2.065
                                                                
                                                                 
                                                                     2.065
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SSEMP Conduct/Test/Data Evaluation
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 4.412
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     0.475
                                                                     2018-11
                                                                
                                                                 
                                                                     0.484
                                                                
                                                                 
                                                                     0.484
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SSEMP Conduct/Test/Data Evaluation
                                                             C
                                                             CPFF
                                                             UT/ARL
                                                             TX
                                                             
                                                                 5.478
                                                                 
                                                                     0.600
                                                                     2018-05
                                                                
                                                                 
                                                                     0.578
                                                                     2018-12
                                                                
                                                                 
                                                                     0.591
                                                                
                                                                 
                                                                     0.591
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 IV&V/SAT/TEMP Assess./Update
                                                             WR
                                                             NUWC/Newport
                                                             RI
                                                             
                                                                 3.226
                                                                 
                                                                     0.200
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SQQ-89 DT/OT/Miscellaneous T&E
                                                             WR
                                                             VAR
                                                             VAR*
                                                             
                                                                 2.985
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.500
                                                                     2018-12
                                                                
                                                                 
                                                                     0.514
                                                                
                                                                 
                                                                     0.514
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             C
                                                             CPAF
                                                             BAE Systems
                                                             MD
                                                             
                                                                 2.999
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.999
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPIF
                                                             CGI Federal
                                                             VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.877
                                                                     2018-01
                                                                
                                                                 
                                                                     1.129
                                                                     2018-11
                                                                
                                                                 
                                                                     1.152
                                                                
                                                                 
                                                                     1.152
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Office Travel
                                                             Allot
                                                             NAVSEA PEO IWS5
                                                             DC
                                                             
                                                                 0.914
                                                                 
                                                                     0.060
                                                                     2018-02
                                                                
                                                                 
                                                                     0.086
                                                                     2018-11
                                                                
                                                                 
                                                                     0.088
                                                                
                                                                 
                                                                     0.088
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205620N_1916_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1916
                                                     
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build: AN/SQQ-89A(V)15 Advanced Capability Build Development Pipleline
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-15): AN/SQQ-89A(V)15 ACB-15 Step 4 At-Sea Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-19): AN/SQQ-89A(V)15 ACB-19 Step 3 Land-Based Test (LBT)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-19): AN/SQQ-89A(V)15 ACB-19 S/W Delivery to Integrator
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-19): AN/SQQ-89A(V)15 ACB-19 Step 4 At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-21): AN/SQQ-89A(V)15 ACB-21 Step 3 Land-Based Test (LBT)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-21): AN/SQQ-89A(V)15 ACB-21 S/W Delivery to Integrator
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-21): AN/SQQ-89A(V)15 ACB-21 Step 4 At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-23): AN/SQQ-89A(V)15 ACB-23 Step 3 Land-Based Test (LBT)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-23): AN/SQQ-89A(V)15 ACB-23 S/W Delivery to Integrator
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Advanced Capability Build (ACB-23): AN/SQQ-89A(V)15 ACB-23 Step 4 At-Sea Test
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-13 Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-17 AEGIS Integration Event (AIE)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-15 T&E Master Plan (TEMP)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-15 Developmental Test (DT)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-15 Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-19 AEGIS Integration Event (AIE)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-17 Developmental Test (DT)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-19 T&E Master Plan (TEMP)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-17 Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-21 AEGIS Integration Event (AIE)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-21 T&E Master Plan (TEMP)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-19 Developmental Test (DT)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-19 Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89(V) Test & Evaluation: AN/SQQ-89A(V)15 ACB-23 AEGIS Integration Event (AIE)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Surface Ship Engineering Measurement Program (SSEMP): Surface Ship Engineering Measurement Program (SSEMP)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AN/SQQ-89A(V)15 Cyber Security Upgrades: AN/SQQ-89A(V)15 Cyber Security Upgrades
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0205632N
                                 MK-48 ADCAP
                                 225
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     274.422
                                     48.740
                                     68.255
                                     85.973
                                     85.973
                                     108.520
                                     110.841
                                     112.971
                                     115.213
                                     Continuing
                                     Continuing
                                
                                 MK-48 ADCAP (Advanced Capability) Research, Development, Test and Evaluation (RDT&E) program executes incremental development of weapon performance improvements in three development product areas: (1) Common Broadband Advanced Sonar System (CBASS), (2) Advanced Processor Builds (APBs), and (3) Torpedo Technology Insertion (TI).  This Program Element (0205632N/0366) is tied to development programs that leverage a joint United States/Australia Armaments Cooperative Project (ACP) to develop MK-48 ADCAP CBASS; and Future Naval Capability (FNC) technologies developed by the Office of Naval Research (ONR).

Countermeasure (CM) sophistication and availability on the open market directly affects ADCAP kill proficiency and its ability to counter rapidly evolving threats.  The focus of the MK-48 ADCAP Torpedo Research and Development (R&D) program is on hardware upgrades, rapid Commercial-Off-the-Shelf (COTS) insertion, and software APBs, in order to rapidly upgrade the ADCAP to counter evolving threats and maintain robust performance.  The CBASS program developed and fielded a new sonar capable of identifying CMs and discriminating them from the target.  CBASS Phase I achieved IOC in FY 2006.  The Royal Australian Navy (RAN) is jointly participating to develop CBASS Phase II to improve shallow water performance and signed a Memorandum of Agreement (MOA) extension November 2009.  The Memorandum Of Agreement (MOA) extension expires November 2019.

The MK-48 ADCAP Torpedo R&D program focuses on two specific areas near term; Torpedo APBs and hardware tech insertions. The CNO continues to stress shallow water as a critical operating area to counter third world diesel electric submarines.  In water testing, in conjunction with laboratory simulation efforts, has shown that significant performance improvements can be made by implementing changes to weapon tactics and software algorithms. Development, implementation, and testing of these changes are being accomplished under the Torpedo APB program.  The APB program also leverages the RAN joint torpedo program and FNC technologies developed by the ONR in the areas of torpedo broadband signal processing, tactics processing, and alertment.  The Torpedo tech insertion program will leverage the MK-54 Lightweight torpedo algorithms.

The Torpedo Technology Insertion program will provide for evolutionary torpedo improvements and upgrades (including the transition and testing of advanced technologies from the R&D community).  This approach will incorporate developmental testing of the FNC transitioning technologies for ADCAP upgrades in the areas of torpedo sensors, weapon/platform connectivity and improved fusing.  These efforts will continue torpedo development investment at a lower cost and shorter term than traditional torpedo programs. 

The MK 48 MOD 7 APB6/TI-1 Heavyweight Torpedo (HWT) program is an evolutionary upgrade to the MK 48 MOD 7 HWT; it will consist of an Operational Software (OPSW) upgrade referred to as APB 6 and a hardware upgrade referred to as TI-1.  TI-1 will include a Guidance and Control (G&C) section upgrade, a redesigned TI-1 Warhead Electronics System (WES), and an Improved Post Launch Communications System (IPLCS).  TI-1 will also include features from three Future Naval Capabilities (FNC) programs.

APB5 software upgrades are currently in process for MK-48 ADCAP torpedoes. 
APB5+ software upgrades are currently in process for MK-48 ADCAP torpedoes. APB5+ enhancements are required to address Combat Control System (CCS)/MK48 pre and post launch interface issues which limit crew full implementation of the weapon and provide numerous capability enhancements requested and endorsed by the Fleet.

Both FNC technologies and MK-54 LWT developments will be transitioned into ADCAP through APBs and technology insertion packages. Priorities for APBs and technology insertion are: (1) improved torpedo effectiveness through advanced processing algorithms, (2) advanced counter-countermeasure capability, and (3) a new array to improve torpedo effectiveness.
                                 
                                     
                                         68.553
                                         94.155
                                         87.224
                                         87.224
                                    
                                     
                                         48.740
                                         68.255
                                         85.973
                                         85.973
                                    
                                     
                                         -19.813
                                         -25.900
                                         -1.251
                                         -1.251
                                    
                                     
                                         
                                             -25.900
                                        
                                         
                                             -0.313
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.251
                                                     -1.251
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -19.500
                                                
                                            
                                        
                                    
                                     FY2020: Increased budget request is due to increased funding for APB 6 software development and TI-1 Hardware development contract and Hardware support. As APB 5 completes testing, support funding shifts from APB 5 to APB 6 software support. The FY2020 decrease in Test & Evaluation funds are due to reducing the number of in-water test events for APB 5 as the program completes Operational Testing.
                                
                                 
                                     
                                         0366
                                         MK 48 ADCAP
                                         
                                             274.422
                                             48.740
                                             68.255
                                             85.973
                                             85.973
                                             108.520
                                             110.841
                                             112.971
                                             115.213
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MK-48 ADCAP RDT&E program executes incremental development of weapon performance improvements in two development product areas: (1) APBs, and (2) Torpedo Technology Insertion. The budget enables ACAT III development to address CNO defined capability-based requirements and mission needs. This Program Element (0205632N/0366) is tied to development programs that leverage a joint United States/Australia ACP to develop MK-48 ADCAP; and FNC technologies being developed by the ONR. APB Software upgrades will improve torpedo performance in challenging water and countered environments. Hardware technology insertions will improve weapon availability through development of a G&C replacement and an Automated Test Equipment replacement.
                                             
                                                 
                                                     TORPEDO APB / TEST & EVLUATION
                                                     
                                                         
                                                             48.740
                                                             0
                                                             APB 6 - Continued Software development. 
APB 6 - Conducted System Requirement Review (SRR).
APB5+ - System Requirements Review (SRR) 
APB5+ - Conducted Software System Safety Technical Review Panel (SSSTRP) intro brief. 
APB5+ - Completed Software - Build 1 (pre-launch)
Continued Weapons Analysis Facility (WAF) upgrades and accreditation.
APB 5 -Started Developmental Testing(DT); 4 major DT events with 73 firings over ~ 14 days at sea as well as follow-on analysis and reports for each event. 
APB 5 - Continued Build-Test-Build development.
APB 5 - Began preliminary Software Integration testing
TI-1 - Released TI-1 RFP
                                                        
                                                    
                                                     
                                                         
                                                             68.255
                                                             0
                                                             Conduct Milestone - B Review.
APB 6 - Continue Software development. 
APB 6 - Conduct System Functional Review (SFR).
TI-1 - Award Hardware Development Contract.
TI-1 - Conduct System Requirement Review (SRR).
APB 5+ - Preliminary Design Review (PDR) 
APB 5+ - Software Build 2 (post-launch)
APB 5 - Continue APB 5 Operational Test events (OT-C, OT-D, OT-E). 
Complete EC-WAF accreditation. 
APB5+ - Engineering test runs using EC-WAF
                                                        
                                                         
                                                             85.973
                                                             0
                                                        
                                                         
                                                             85.973
                                                             0
                                                             Continue APB 6 Software development. 
Continue TI-1 Hardware development.
Conduct TI-1 System Functional Review (SFR).
Conduct APB 6/TI-1 Preliminary Design Review (PDR).
APB5+ - Conduct CDR
APB5+ - Conduct DTRR 
APB5+ - conduct OTRR
APB 5 - Complete Operational Testing (OT).
APB5+ - Conduct Development Test (DT) in-water testing
APB5+ - Begin Operational Testing (OT)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of 17.718 from FY 2019 to FY 2020 is due to additional effort for APB 6 software development and TI-1 hardware development and support.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/3225
                                                     MK-48 Torpedo ADCAP Mods
                                                     
                                                         38.954
                                                         40.005
                                                         39.609
                                                         39.609
                                                         56.785
                                                         57.964
                                                         59.062
                                                         60.234
                                                         24.519
                                                         1562.978
                                                    
                                                
                                                 
                                                     WPN/3117
                                                     MK-48 Torpedo
                                                     
                                                         79.771
                                                         103.616
                                                         114.050
                                                         114.050
                                                         218.465
                                                         186.509
                                                         199.179
                                                         203.155
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             In FY 2016, a competitive contract was awarded to procure additional warshot torpedos and continue procurement of CBASS Kits.  The Program will continue to execute competitive, build to print contracts, until inventory requirements are met and all Mod 6 torpedos are converted.  Throughout the contract the program will execute life of type buys to minimize the impact of obsolescence avoiding redesign and qualification during a contract cycle.  The next competitive contract is planned for FY 2021 and will include fuel tank and warhead electronic sections.

Continue to incrementally develop technology to pace the threats to be integrated into the production baseline.  A competitive award for TI-1 hardware development is planned for FY 2019. This hardware will be used to upgrade the entire inventory.
                                             Milestone reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increased funding in FY20 to NUWC, Newport for APB 6 software development and for the TI-1 development Contract; reduced funding for APB 5 in FY20 as testing completes.
                                                     
                                                         
                                                             Software Development - APB 5 / 5+
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 30.431
                                                                 
                                                                     8.528
                                                                     2017-10
                                                                
                                                                 
                                                                     9.057
                                                                     2018-10
                                                                
                                                                 
                                                                     2.594
                                                                
                                                                 
                                                                     2.594
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - APB 6
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 7.463
                                                                 
                                                                     10.985
                                                                     2017-10
                                                                
                                                                 
                                                                     16.774
                                                                     2018-10
                                                                
                                                                 
                                                                     17.799
                                                                
                                                                 
                                                                     17.799
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - TI-1
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 14.716
                                                                 
                                                                     6.699
                                                                     2017-10
                                                                
                                                                 
                                                                     5.798
                                                                     2018-10
                                                                
                                                                 
                                                                     4.163
                                                                
                                                                 
                                                                     4.163
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - TI-1
                                                             C
                                                             CPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-03
                                                                
                                                                 
                                                                     5.071
                                                                     2019-03
                                                                
                                                                 
                                                                     36.253
                                                                
                                                                 
                                                                     36.253
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - Blue Wolf
                                                             C
                                                             CPFF
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-03
                                                                
                                                                 
                                                                     5.000
                                                                     2019-03
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 10.000
                                                            
                                                        
                                                         
                                                             Hardware Development - IPLCS
                                                             TBD
                                                             OTA
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.087
                                                                     2018-01
                                                                
                                                                 
                                                                     5.462
                                                                     2018-10
                                                                
                                                                 
                                                                     5.462
                                                                
                                                                 
                                                                     5.462
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hardware Development - IM
                                                             WR
                                                             Indian Head
                                                             Indian Head
                                                             
                                                                 1.350
                                                                 
                                                                     0.286
                                                                     2018-01
                                                                
                                                                 
                                                                     0.450
                                                                     2019-01
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - Sprial 4 / PY Development
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 31.839
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 31.839
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     As APB 5 completes testing, support funding shifts from APB 5 to APB 6 software support.
                                                     
                                                         
                                                             Software Development - APB 5
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 30.643
                                                                 
                                                                     4.500
                                                                     2017-10
                                                                
                                                                 
                                                                     3.130
                                                                     2018-10
                                                                
                                                                 
                                                                     2.200
                                                                
                                                                 
                                                                     2.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - APB 6
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 0.251
                                                                 
                                                                     1.294
                                                                     2017-10
                                                                
                                                                 
                                                                     1.195
                                                                     2018-10
                                                                
                                                                 
                                                                     1.652
                                                                
                                                                 
                                                                     1.652
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development - APB 6
                                                             WR
                                                             NUWC KPT
                                                             Keyport WA
                                                             
                                                                 0.899
                                                                 
                                                                     0.723
                                                                     2017-10
                                                                
                                                                 
                                                                     0.230
                                                                     2018-10
                                                                
                                                                 
                                                                     0.435
                                                                
                                                                 
                                                                     0.435
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Development / PY Development
                                                             Various
                                                             Various
                                                             Not Specified
                                                             
                                                                 36.317
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 36.317
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 2.243
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.243
                                                            
                                                        
                                                         
                                                             Systems Engineering WCF
                                                             C
                                                             LH
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 17.750
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.750
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 0.676
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.676
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Decrease in T&E funds due to reduced number of in-water test events for APB 5.
                                                     
                                                         
                                                             Test & Evaluation - APB 5
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 15.804
                                                                 
                                                                     6.185
                                                                     2017-10
                                                                
                                                                 
                                                                     5.282
                                                                     2018-10
                                                                
                                                                 
                                                                     3.370
                                                                
                                                                 
                                                                     3.370
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation - APB 5
                                                             WR
                                                             NUWC KPT
                                                             Keyport WA
                                                             
                                                                 25.795
                                                                 
                                                                     6.212
                                                                     2017-10
                                                                
                                                                 
                                                                     7.104
                                                                     2018-10
                                                                
                                                                 
                                                                     4.160
                                                                
                                                                 
                                                                     4.160
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation - APB 5
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk VA
                                                             
                                                                 10.365
                                                                 
                                                                     0.830
                                                                     2018-06
                                                                
                                                                 
                                                                     1.631
                                                                     2019-05
                                                                
                                                                 
                                                                     0.515
                                                                
                                                                 
                                                                     0.515
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation - APB 6
                                                             C
                                                             CPFF
                                                             ARL / PSU
                                                             State College PA
                                                             
                                                                 0.298
                                                                 
                                                                     0.575
                                                                     2018-04
                                                                
                                                                 
                                                                     1.510
                                                                     2019-04
                                                                
                                                                 
                                                                     1.344
                                                                
                                                                 
                                                                     1.344
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Modeling & Simulation
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 9.745
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.745
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Modeling & Simulation
                                                             C
                                                             CPFF
                                                             ARL / PSU
                                                             State College PA
                                                             
                                                                 14.112
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.112
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test & Evaluation - Spiral 4 / PY
                                                             WR
                                                             NUWC NPT
                                                             Newport RI
                                                             
                                                                 17.086
                                                                 
                                                                     1.290
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.376
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             Alion Science
                                                             Mclean VA
                                                             
                                                                 5.340
                                                                 
                                                                     0.496
                                                                     2017-11
                                                                
                                                                 
                                                                     0.511
                                                                     2018-12
                                                                
                                                                 
                                                                     0.526
                                                                
                                                                 
                                                                     0.526
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 6.873
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVSEA
                                                             Washington DC
                                                             
                                                                 1.299
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-12
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.449
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                                                 R4_2020PB_0205632N_0366_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0205632N_0366_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0366
                                                     
                                                         
                                                             APB 5 Development: Continue APB 5 Developmental Test (DT)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             APB 5 Development: APB 5 Operation Test (IT/OT)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             APB 5 Development: APB 5 IOC
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             APB 6 Software / TI-1 Hardware Development: APB 6 Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             APB 6 Software / TI-1 Hardware Development: TI-1 Development
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             APB 6 Software / TI-1 Hardware Development: APB 6/TI-1 Developmental Test (DT)
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0205633N
                                 Aviation Improvements
                                 226
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     1460.130
                                     120.940
                                     134.823
                                     125.461
                                     125.461
                                     139.748
                                     131.031
                                     124.054
                                     126.529
                                     Continuing
                                     Continuing
                                
                                 Project 0601 - Common Ground Equipment is a Naval Aviation Project to apply new technology to common support equipment necessary to support multiple aircraft.  

Project 0852: Consolidated Automated Support System is a standardized Automated Test Equipment with computer assisted, multi-function capabilities to support the maintenance of aircraft weapons systems and missiles.

Project 1041 - Aircraft Equipment Reliability/Maintainability Improvement  Program is the only Navy program that provides engineering support for in-service out-of-production aircraft equipment, and provides increased readiness at reduced operational and support cost.  

Project 1355 -  Aircraft Engine Component Improvement Program  develops reliability and maintainability and safety enhancements for in-service Navy aircraft engines, transmissions, propellers, starters, auxiliary power units, electrical generating systems, fuel systems, fuels, and lubricants.  

Project 2269 - The Expeditionary Airfields (EAF) program designs, develops, tests and fields a sustainment lighting system to replace existing obsolete legacy EAF lighting system.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         119.099
                                         121.805
                                         127.327
                                         127.327
                                    
                                     
                                         120.940
                                         134.823
                                         125.461
                                         125.461
                                    
                                     
                                         1.841
                                         13.018
                                         -1.866
                                         -1.866
                                    
                                     
                                         
                                             -1.982
                                        
                                         
                                             15.000
                                        
                                         
                                             0.000
                                             0.000
                                        
                                         
                                             -3.158
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -1.640
                                                     -1.640
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -0.226
                                                     -0.226
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     5.000
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $9.000 million to account for the availability of prior year execution balances.

FY 2020 increase to standup Fourth Generation Electro-Optic (EO4) program and award the development contract.

Schedule:

Project 0852:  The Fourth Generation Electro-Optic (EO4) development program will design, develop, integrate, and test a modernized electro-optic system to replace the legacy Third Generation Electro-Optic (EO3) systems which are experiencing untenable obsolescence issues.  The continuation of this repair capability at both shore-based and afloat sites is critical to sustain maintenance and repair capabilities for the F/A-18 Advanced Targeting Forward Looking Infrared (ATFLIR) and the H-60 Multi-Spectral Targeting (MTS) weapon systems. EO4 funds support development of tester to replace legacy EO3. Program schedule added to budget. 

The Test Technology development project includes continued development of technical solutions to meet emerging weapons system testing requirements and to resolve other imminent obsolescence issues.  Emerging capability requirements include advanced inertial device, expanded high-speed bus, virtual instrument, cybersecurity, and other technology advancements required to address capability requirements.   

Project 2269:   Due to system maturity design concerns with the Lead Systems Integrator (LSI), the Sustainment Lighting System (SLS) program was re-scoped to focus on the development of a new Light Emitting Diode (LED) CAT I Instrumented Flight Rules (IFR)/Visual Flight Rules (VFR) Approach Light System and the schedule has been updated accordingly.  The following are changes to the schedule as a result:  Added Systems Engineering Support from 1QFY 2018 to 2Q FY 2021; Hardware/Software System Design and Development end date moved from 1Q FY 2019 to 3Q FY 2019; Critical Design Review (CDR) moved from 4Q FY 2017 to 2Q FY 2019; Test Readiness Review (TRR) moved from 1Q FY 2018 to 3Q FY 2019; Developmental Test & Evaluation (DT&E) start date moved from 1Q FY 2018 to 3Q FY 2019 and the end date moved from 3Q FY 2018 to 4Q 2019; Combined Integration Test and Operational Test was moved from 1Q FY 2019 to 4Q FY 2019;  Production Readiness Review (PRR) was added to 2Q FY 2020; Milestone C moved from 4Q FY 2019 to 3Q FY 2020; Full Rate Production decision moved from 2Q FY 2020 to 1Q FY 2021; IOC moved from 2Q FY 2020 to1Q FY2021.

 
Technical:  Not Applicable.
                                
                                 
                                     
                                         0601
                                         Acft Handling & Service Equip
                                         
                                             34.105
                                             2.717
                                             4.868
                                             6.711
                                             6.711
                                             3.063
                                             2.721
                                             4.775
                                             4.869
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Common Ground Equipment is a Naval Aviation project to apply new technology to common support equipment necessary to support multiple systems/aircraft within the Navy.  The common support equipment items developed with this budget are briefed to the Air Force, Army and Coast Guard for possible use in joint procurement in the production phase.

Crash cranes are used for lifting and moving disabled aircraft on CVN and L-Class ship flight decks.  The Carrier/Amphibious Assault Ship Crash Crane (CV/AACC) will be a diesel powered lift system performing crash and salvage functions on board CVN and L-class ships.  The CV/AACC will replace the legacy A/S32A-35A, Carrier Vessel Crash Crane (CVCC) and the A/S32A-36A Amphibious Assault Crash Crane (AACC).  The CV/AACC will support all aircraft on CVN and L-Class ships.
  
Funding supports the evaluation, testing and integration to develop Portable Electronic Maintenance Aids (PEMA) Commercial Off the Shelf solution for portable device deployments across the Naval Aviation Enterprise. PEMA is a portable device utilized by maintainers with the implementation of digital maintenance capabilities (digital publications, Interactive Electronic Technical Manuals, Internet Protocol based data uploads, Binary digit data downloads, automated diagnostics, and planeside Naval Aviation Logistics Command/Management Information System. PEMAs are a mandatory display device supporting modern day Automated Maintenance Environment implemented for weapon systems.

Future Readiness Initiative to Develop Standard PEMA Cyber Solution (SPECS) architecture for all Portable Electronic Maintenance Aids (PEMA)s to standardize software across NAE, leverage existing enterprise tools, and to correct cyber shortfalls identified by the Cyber Warfare Detachment (CWD). A Cyber Risk Assessment (CRA) identified vulnerabilities on the Portable Electronic Maintenance Aid (PEMA) system that could be exploited to threaten U.S. capabilities. A new software image and configuration management process has been identified to mitigate the top 60% of identified risk groups and 100% of penetration test findings from the CRA.  The Abbreviated Acquisition Program (AAP) will be executed as a software Engineering Change Proposal (ECP) to the PEMA POR using a Model 3: Incrementally Deployed Software Intensive Program / Agile method.
                                             
                                                 
                                                     Turbo Shaft Engine Dynamometer Technology Development
                                                     Develop, integrate, and evolve dynamometer technologies and capabilities for insertion into testing of turbo shaft engines. Current V35 dynamometer used to test T700 engines at the intermediate maintenance level has obsolescence issues and worn components that have been overhauled three times since initial fielding in the 1980s.  The OEM has stated that it does not recommend a fourth overhaul due to structural issues.  Insertion of new dynamometer technologies is required to test next generation T700 engines with increased torque and horsepower and to retire legacy units which have tired metal due to cycle fatigue.
                                                     
                                                         
                                                             0.570
                                                             0
                                                             Perform market research of various dynamometer technologies needed to meet current and emergent T700 engine performance requirements.  Evaluate dynamometer technology alternative solutions and perform analysis of alternatives to support development of an acquisition strategy for technology insertion and legacy dynamometer replacement.  Develop requirements documents and procurement plan.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Borescope Technology Development
                                                     Develop, integrate, and evolve borescope technologies to meet emergent jet engine inspection requirements. Current fielded engine borescopes are unable to measure required defects on aircraft turbine engine compressor blades to the accuracy required.  Additionally, current legacy borescopes will not be supported by the original equipment manufacturer beyond FY22. Legacy borescopes are susceptible to damage due to the insertion tube not being detachable/removable.  A detachable insertion tube would increase system availability and reduce repair costs. New borescope technology is needed to improve defect measurement accuracy and equipment supportability.
                                                     
                                                         
                                                             0.483
                                                             0
                                                             Perform market research of various borescope technologies needed to meet current and emergent engine inspection requirements.  Evaluate borescope technology alternative solutions and perform analysis of alternatives to support development of an acquisition strategy for technology insertion and legacy borescope replacement. Develop requirements documents and procurement plan.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Standard PEMA Cyber Solution (SPECS)
                                                     Capability/Program Description: The Portable Electronic Maintenance Aid (PEMA) Cyber Risk Assessment (CRA) has identified cyber vulnerabilities that could be exploited to threaten US fighting forces.  Implementation of mandatory Cyber Security (CS) requirements would decrease the CS attack surface. Develop Standard PEMA Cyber Solution (SPECS) architecture for all PEMAs to standardize software across NAE, leverage existing enterprise tools, and to correct cyber shortfalls identified by the Cyber Warfare Detachment (CWD) Cyber Risk Assessment (CRA).  Implement CS enhancements to reduce risk from cyber-attack.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.974
                                                             0
                                                             Develop Standard PEMA Cyber Solution (SPECS) core software solution enhancements to correct cyber shortfalls, develop/enhance Enterprise products (CMDS, PREP, and CFE) for software standardization across NAE, and develop/integrate T/M/S unique applications to be hosted on a common image.
                                                        
                                                         
                                                             2.000
                                                             0
                                                        
                                                         
                                                             2.000
                                                             0
                                                             Develop Standard PEMA Cyber Solution (SPECS) core software solution enhancements to correct cyber shortfalls, develop/enhance Enterprise products (CMDS, PREP, and CFE) for software standardization across NAE, and develop/integrate T/M/S unique applications to be hosted on a common image. Production delivery for group 1 SPECS to the fleet.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Carrier/Amphibious Assault Ship Crash Crane (CV/AACC)
                                                     Name change from Carrier Crash Crane (CV) to Carrier/Amphibious Assault Ship Crash Crane (CV/AACC) due to adding the amphibious assault ship back to the procurement. CV are required to remove damaged aircraft from the flight deck. In 2004, a solicitation for a commerical off the shelf replacement for the existing shipboard crash crane was issued. Two bids were received, and after a complete evaluation with many rounds of discussions with the companies bidding, both proposals were found to be technically inadequate and the procurement effort was discontinued. As a result, the crash cranes have continued operation unchanged. Designed in the late 1980's, major systems are beginning to experience the obsolescence of spare parts and are in need of updating. R&D resources are needed to identify not only replacements, but new technologies, which can increase the reliability and maintainability of this flight ops critical piece of equipment. Systems updates would include the engine/generator and electrical updates to the motor drive/control system. An exploration of power sources other than diesel engines would be considered and a corrosion resistant boom.
                                                     
                                                         
                                                             0.964
                                                             0
                                                             Prepared contract spec, RFP, SOW and prepared for source selection.
                                                        
                                                    
                                                     
                                                         
                                                             2.194
                                                             0
                                                             Conduct Milestone B and award contract.
                                                        
                                                         
                                                             4.011
                                                             2
                                                        
                                                         
                                                             4.011
                                                             2
                                                             Manufacture 2 Nuclear Powered Aircraft Carrier (CVN) Prototype Cranes and begin contractor testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funds the increase in scope due to better defined system requirements. FY 2020 funds the manufacturing of two CVN prototype cranes and testing.
                                                    
                                                
                                                 
                                                     Portable Electronic Maintenance Aid (PEMA)
                                                     Portable Electronic Maintenance Aid (PEMA) funding supports the evaluation, testing and integration to develop PEMA Commercial Off-the-Shelf (COTS) solution for portable device deployments across the Naval Aviation Enterprise. PEMA is a portable device utilized by maintainers with the implementation of digital maintenance capabilities (digital publications, Interactive Electronic Technical Manuals, Internet Protocol based data uploads, Binary digit data downloads, automated diagnostics, and planeside Naval Aviation Logistic Command Management Information System. PEMAs are a mandatory display device supporting modern day Automated Maintenance Environment implemented for weapon systems.
                                                     
                                                         
                                                             0.700
                                                             0
                                                             Evaluate, test and integrate evolving COTS solutions. Conduct test & evaluation of T/M/S peculiar software/hardware requirements and network connectivity compliance across the GIG prior to deployment to the fleet by a yearly release cycle.
                                                        
                                                    
                                                     
                                                         
                                                             0.700
                                                             0
                                                             Evaluate, test and integrate evolving COTS solutions. Conduct test & evaluation of T/M/S peculiar software/hardware requirements and network connectivity compliance across the GIG prior to deployment to the fleet by a yearly release cycle.
                                                        
                                                         
                                                             0.700
                                                             0
                                                        
                                                         
                                                             0.700
                                                             0
                                                             Evaluate, test and integrate evolving COTS solutions. Conduct test & evaluation of T/M/S peculiar software/hardware requirements and network connectivity compliance across the GIG prior to deployment to the fleet by a yearly release cycle.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0705
                                                     Ground Support Equipment - CSE/ICP
                                                     
                                                         84.816
                                                         111.163
                                                         82.464
                                                         82.464
                                                         84.887
                                                         86.216
                                                         88.747
                                                         91.017
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     OPN/4268
                                                     Aviation Support Equipment - PEMA
                                                     
                                                         12.909
                                                         11.885
                                                         10.988
                                                         10.988
                                                         11.873
                                                         11.146
                                                         11.379
                                                         11.607
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Common Ground Equipment: This is a non ACAT program.  Field activities propose tentative projects.  Internal panel merits and selects projects.  Field activities develop projects and submit results.  Operational Advisory Group process selects projects to transition to procurement.

Carrier/Amphibious Assault Ship Crash Crane (CV/AACC): Market research results indicate that six (6) companies have the potential to develop (modified COTS) and manufacture crash cranes that meet the specification requirements, inclusive of the lift requirements and unique shipboard environmental requirements including shock, vibration, Electromagnetic Interference (EMI) and ship motion characteristics. The program will enter the acquisition process at Milestone B (MS-B). The contracting strategy consists of awarding a best value, competitive, Firm Fixed Price (FFP) Indefinite Delivery, Indefinite Quantity (IDIQ) contract.

The selected contractor will design, develop, manufacture, test, and deliver two (2) CCSCs and one (1) ACSC Engineering Development Model (EDM), along with all required technical data and logistics documentation. Following MS C approval, one (1) CCSC and one (1) ACSC LRIP will be procured to support DT-C1 testing and production. Following FRPDR approval, 25 additional production units consisting of 13 CCSCs and 12 ACSCs will be procured using priced delivery orders which will meet the total fleet inventory of 27 units.

Portable Electronic Maintenance Aids: The management approach includes the Program Management Office residing at NAVAIR with Milestone Decision Authority delegated to the Naval Air Systems Command Chief Information Officer. The evolutionary development approach will be used to execute requirements. Contracting for the prime integrator will be via competitively awarded Indefinite Delivery/Indefinite Quantity contracts.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Dev - CV
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.380
                                                                     2019-01
                                                                
                                                                 
                                                                     2.407
                                                                
                                                                 
                                                                     2.407
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.787
                                                                 3.787
                                                            
                                                        
                                                         
                                                             Systems Engineering - CV
                                                             WR
                                                             NAWCAD
                                                             LAKEHURST, NJ
                                                             
                                                                 3.164
                                                                 
                                                                     0.964
                                                                     2017-11
                                                                
                                                                 
                                                                     0.814
                                                                     2018-11
                                                                
                                                                 
                                                                     0.847
                                                                
                                                                 
                                                                     0.847
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - Dynamometer
                                                             WR
                                                             NAWCAD
                                                             LAKEHURST, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.570
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - Borescope
                                                             WR
                                                             NAWCAD
                                                             LAKEHURST
                                                             
                                                                 0.000
                                                                 
                                                                     0.483
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Systems Engineering - SPECS
                                                             C
                                                             IDIQ
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.383
                                                                     2018-12
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.783
                                                                 2.783
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 18.639
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.639
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior year Support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.857
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.857
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Operational T & E - PEMA
                                                             WR
                                                             NAWCAD
                                                             PAX RIVER, MD
                                                             
                                                                 1.133
                                                                 
                                                                     0.425
                                                                     2017-11
                                                                
                                                                 
                                                                     0.425
                                                                     2018-11
                                                                
                                                                 
                                                                     0.425
                                                                
                                                                 
                                                                     0.425
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational T & E - PEMA
                                                             WR
                                                             FRC SE
                                                             Jacksonville, FL
                                                             
                                                                 1.076
                                                                 
                                                                     0.275
                                                                     2017-11
                                                                
                                                                 
                                                                     0.275
                                                                     2018-11
                                                                
                                                                 
                                                                     0.275
                                                                
                                                                 
                                                                     0.275
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.901
                                                            
                                                        
                                                         
                                                             C&G Test - CV
                                                             WR
                                                             NAWCAD
                                                             PAX RIVER, MD
                                                             
                                                                 0.317
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.757
                                                                
                                                                 
                                                                     0.757
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational T & E - SPECS
                                                             WR
                                                             FRC SE
                                                             Jacksonville, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.591
                                                                     2018-12
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.191
                                                            
                                                        
                                                         
                                                             Prior year T&E cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.919
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.919
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                                                 R4_2020PB_0205633N_0601_FILE2.PNG
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                                                     Carrier/Amphibious Assault Ship Crash Crane (CV/AACC)
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: MILESTONE B
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: MILESTONE C
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: FRPDR
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: CV - CONTRACTOR AND GOVT RUN TESTING
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     PORTABLE ELECTRONIC MAINTENANCE AIDS (PEMA)
                                                     
                                                         
                                                             Systems Development: Contract Award: Contract Award 9
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 10
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 11
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 12
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 13
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 14
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 15
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 9
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 10
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 11
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 12
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 13
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 14
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Requirements: Requirements Study Complete 15
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 9
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 10
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 11
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 12
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 13
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 14
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering Change Proposal By T/M/S: Engineering Change Proposal By T/M/S, ECP 15
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 9
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 10
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 11
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 12
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 13
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 14
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Image Development By T/M/S: Image Development By T/M/S 15
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 9
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 10
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 11
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 12
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 13
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 14
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Testing: Functional/Regression Testing 15
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 9
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 10
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 11
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 12
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 13
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 14
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Validation & Verification Testing: Independent Validation & Verification Testing 15
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 9
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 10
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 11
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 12
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 13
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 14
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Production Deliveries: Production Delivery, Release 15
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Standard PEMA Cyber Solution (SPECS)
                                                     
                                                         
                                                             Systems Development: Contract Award: Contract Award 1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 3
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 4
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 5
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Contract Award: Contract Award 6
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: SPECS Image Development: SPECS Image
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Unique TMS Group Development: Unique TMS Group-1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Unique TMS Group Development: Unique TMS Group-2
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Unique TMS Group Development: Unique TMS Group-3
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Unique TMS Group Development: Unique TMS Group-4
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Unique TMS Group Development: Unique TMS Group-5
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Test: Group 1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Test: Group 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Test: Group 3
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Test: Group 4
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Functional Regression Test: Group 5
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Verification and Validation: Group 1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Verification and Validation: Group 2
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Verification and Validation: Group 3
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Verification and Validation: Group 4
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Independent Verification and Validation: Group 5
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 3
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 4
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 5
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 6
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 7
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 8
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 9
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 10
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 11
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Core Software Deliveries: Deliveries 12
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Unique TMS Software Deliveries: Deliveries 1
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Unique TMS Software Deliveries: Deliveries 2
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Unique TMS Software Deliveries: Deliveries 3
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Unique TMS Software Deliveries: Deliveries 4
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Unique TMS Software Deliveries: Deliveries 5
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         0852
                                         Consolidated Auto Support System
                                         
                                             167.697
                                             6.465
                                             4.752
                                             13.858
                                             13.858
                                             19.962
                                             13.932
                                             6.870
                                             7.009
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The electronic Consolidated Automated Support System (eCASS) project is the system design and development of the latest generation of the US Navy's CASS family of automatic test systems.  The legacy CASS system was designed and developed in the 1980's and commenced fielding in 1992.  As such, it is reaching the end of its useful life due to obsolescence issues.  eCASS is the replacement system for legacy CASS systems, which provides Naval aircraft avionics component maintenance and repair support at Intermediate and Depot maintenance facilities both shore-based and afloat.  As a CASS replacement program, the eCASS program objectives remain the same as that of CASS.  Specifically:  (1) increase material readiness; (2) reduce life cycle costs; (3) improve tester sustainability at depot and intermediate maintenance levels; (4) reduce proliferation of unique test equipment, and (5) provide test capability for existing and emerging avionics/electronics aircraft weapon systems.

The Test Technology development project includes analysis, application, maturation, integration and testing of emerging electronic, mechanical, and optical test technologies for potential military utility for emerging requirements or obsolescence resolution in support of Naval avionics testing and repair.  Specifically included are next-generation electro-optics, synthetic instruments, high-speed bus technologies, inertial device technologies, and various other elements of modernization for the Consolidated Automated Support System (CASS) family of automated test equipment, including associated Test Program Sets (TPSs) and ancillary equipment.

The Third Generation Electro-Optical (EO3) Technology Development project consists of the design and development of technology solutions, including a near-infrared camera solution to replace the existing obsolete EO3 console camera, for use in 65 fielded Navy test systems at both shore-based and afloat sites.  The EO3 console subsystem is hosted by the US Navy Consolidated Automated Support System (CASS/eCASS) family of automatic test systems and is used to test, diagnose and repair the H-60 Multi-spectral Targeting System (MTS) and F/A-18 Advanced Targeting Forward Looking Infrared (ATFLIR) weapon systems.  The objective of the EO3 Technology Development project is to extend the useful life of fielded EO3 systems in order to sustain H-60 MTS and F/A-18 ATFLIR weapon system readiness until a next-generation EO replacement system can be designed, developed, produced, and fielded.

The Fourth Generation Electro-Optical (EO4) development project consists of the design and development of the latest generation electro-optic test console for use with the electronic CASS (eCASS) automatic test system.  The EO4 system will replace the legacy Third Generation Electro-Optical (EO3) system, which is facing imminent obsolescence, in providing test, repair, and maintenance capability for Naval and Marine Corps electro-optic weapon systems at both shore-based and afloat sites.  As an EO3 replacement program, the EO4 program objectives remain the same as EO3.  Specifically: (1) provide test capability for existing and emerging electro-optic weapon systems and components; (2) increase ready basic aircraft (RBA) metrics (operational availability); (3) reduce life-cycle costs; (4) improve sustainability at intermediate and depot levels of maintenance; and (5) reduce proliferation of unique test equipment.
                                             
                                                 
                                                     eCASS Development
                                                     Develop, integrate and test an Automatic Test System (ATS) to replace legacy CASS systems.  The new ATS will be compatible with and capable of hosting the hundreds of existing Test Programs that are currently utilized on legacy CASS at the Intermediate and Depot levels of maintenance, as well as any emerging Test Programs that may require greater test capability than provided by legacy CASS.
                                                     
                                                         
                                                             0.316
                                                             0
                                                             Close-out activities of System Development & Demonstration Contract
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                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
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                                                     Test Technology Development
                                                     Develops, integrates, and evolves enhanced test capabilities and technologies for insertion into the Consolidated Automated Support System (CASS) family of test systems.  As weapon system electronics evolve, new test capabilities are required to support advanced systems.  Existing test capabilities must be extended in range, accuracy, time and frequency domains in order to sustain the required test accuracy ratios for weapon systems support (the automatic test system must be four times as accurate as the asset being tested).
                                                     
                                                         
                                                             2.382
                                                             0
                                                             Develop, integrate, and evolve enhanced test capabilities and technologies for insertion into the CASS family of test systems with an increased focus on development of advanced electro-optics and inertial device capabilities.  Analyze weapons system performance requirements against available technologies, prepare and refine System Performance Specifications for inclusion within Requests for Proposals to enable contracting for development of advanced systems to support emerging weapons system requirements.
                                                        
                                                    
                                                     
                                                         
                                                             2.380
                                                             0
                                                             Research and evaluate solutions for next-generation inertial device, global positioning system, and video processing system test capabilities.  Research and evaluate Test Program Set (TPS) software development and coding alternatives for enhanced TPS performance capabilities and reduced TPS execution time.
                                                        
                                                         
                                                             3.295
                                                             0
                                                        
                                                         
                                                             3.295
                                                             0
                                                             Research and evaluate high-power and fiber-optic test requirements with a focus on Joint Strike Fighter.  Analyze required incremental enhancements for Rack 1 of the eCASS automatic test systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase for research and evaluation of alternatives for Joint Strike Fighter emerging requirements.
                                                    
                                                
                                                 
                                                     EO3 Technology Development
                                                     This project will develop, integrate and test technical solutions to resolve EO3 obsolescence issues, including a near infrared camera, that are capable of supporting the maintenance and repair of the F/A-18 ATFLIR and H-60 MTS weapon systems.
                                                     
                                                         
                                                             3.767
                                                             2
                                                             Integrate two prototype near infrared camera assemblies into the EO3 system.  Perform EO3 system design verification testing against the system specification requirements for compliance.  Research and analyze solutions for other EO3 obsolescence resolution requirements.
                                                        
                                                    
                                                     
                                                         
                                                             2.372
                                                             0
                                                             Test and evaluate interoperability of two prototype near infrared camera assemblies with the existing Test Program Sets and the eCASS EO3 system to verify compatibility.   Perform an EO3 system technical evaluation to determine that the near IR camera solution is reliable and maintainable.  Research and analyze solutions for other EO3 obsolescence issues in order to extend the EO3 service life until a modernized EO replacement system can be developed and fielded.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in funding due to realignment of efforts from EO3 Technology Development to the EO4 Development program which will replace legacy EO3 systems.
                                                    
                                                
                                                 
                                                     EO4 Developement
                                                     Design, develop, integrate, and test a Fourth Generation Electro-Optics (EO4) test system to replace the legacy EO3 test system.   EO4 systems will provide the capability to test and diagnose an array of electro-optic weapons systems on F/A-18, H-60, JSF, and other aircraft platforms to support visual imaging, target identification and tracking, range finding, night-vision, and other electro-optic weapon system capabilities.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             10.563
                                                             0
                                                        
                                                         
                                                             10.563
                                                             0
                                                             Award an engineering and manufacturing development contract to design and develop an EO4 test system.  Analyze the EO4 preliminary design to ensure it provides the capabilities required to test the requisite emerging weapon systems, including the enhanced version of the F/A-18 ATFLIR, JSF Distributed Aperature System (DAS), and the H-60 MTS electro-optic weapon systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase due to standup of new start EO4 program and award of EO4 development contract.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0705
                                                     Common Ground Equipment-CASS/ATE
                                                     
                                                         104.142
                                                         111.816
                                                         109.599
                                                         109.599
                                                         117.857
                                                         120.241
                                                         121.744
                                                         123.691
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Formal test technology reviews with industry are conducted annually (cooperative Joint Services initiative) to define maturity of needed technologies. Further studies are conducted as needed. Procurement strategy is determined by market survey and cooperative opportunities.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Dev - eCASS
                                                             C
                                                             CPIF
                                                             Lockheed Martin
                                                             Orlando, FL
                                                             
                                                                 103.592
                                                                 
                                                                     0.316
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 103.908
                                                                 103.908
                                                            
                                                        
                                                         
                                                             Primary Hdw Dev - Test Technology
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 3.780
                                                                 
                                                                     1.664
                                                                     2017-12
                                                                
                                                                 
                                                                     1.643
                                                                     2018-12
                                                                
                                                                 
                                                                     1.966
                                                                
                                                                 
                                                                     1.966
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Primary Hdw Dev - EO3
                                                             SS
                                                             CPFF
                                                             Northrop Grumman
                                                             Rolling Meadows, IL
                                                             
                                                                 0.000
                                                                 
                                                                     3.221
                                                                     2018-03
                                                                
                                                                 
                                                                     1.839
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.060
                                                                 5.060
                                                            
                                                        
                                                         
                                                             Primary Hdw Dev - EO4
                                                             C
                                                             CPIF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.919
                                                                
                                                                 
                                                                     7.919
                                                                     2020-02
                                                                
                                                                 14.493
                                                                 22.412
                                                                 22.412
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 28.397
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.397
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             eCASS Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 5.895
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.895
                                                            
                                                        
                                                         
                                                             eCASS Support
                                                             WR
                                                             NAWC AD
                                                             Lakehurst, NJ
                                                             
                                                                 8.955
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.955
                                                            
                                                        
                                                         
                                                             Test Technology Support
                                                             WR
                                                             NAWC AD
                                                             Lakehurst, NJ
                                                             
                                                                 1.260
                                                                 
                                                                     0.674
                                                                     2017-12
                                                                
                                                                 
                                                                     0.689
                                                                     2018-12
                                                                
                                                                 
                                                                     1.280
                                                                
                                                                 
                                                                     1.280
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EO3 Support
                                                             WR
                                                             NAWC AD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.497
                                                                     2017-12
                                                                
                                                                 
                                                                     0.480
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.977
                                                            
                                                        
                                                         
                                                             EO4 Support
                                                             WR
                                                             NAWC AD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.567
                                                                
                                                                 
                                                                     2.567
                                                                     2019-12
                                                                
                                                                 7.295
                                                                 9.862
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.853
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.853
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             eCASS Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.990
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Tech Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.306
                                                                 
                                                                     0.044
                                                                     2017-11
                                                                
                                                                 
                                                                     0.048
                                                                     2018-11
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EO3 Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.049
                                                                     2017-11
                                                                
                                                                 
                                                                     0.053
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.102
                                                            
                                                        
                                                         
                                                             EO4 Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.076
                                                                
                                                                 
                                                                     0.076
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.076
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.669
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.669
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205633N_0852_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0205633N_0852_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0205633N_0852_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     electronic Consolidated Automated Support System (eCASS)
                                                     
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 3-APN
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 4-APN
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 5-APN
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 6-APN
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 7-APN
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 8-APN
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: eCASS FRP 9-APN
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 1
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 3
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 4
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 5
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 6
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: eCASS FRP 7
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     EO3 Technology Development
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C / FRPDR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Design Verification Testing: DT-B1
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Regression Testing: DT-B2
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 1 - 33 Units-APN
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 2 - 32 Units-APN
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Lot 3 - 26 Units-APN
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     EO4 Developement
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone B
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C / FRPDR
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Hardware and Software Development: System Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Design Verification Testing: DT-B1
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Environmental Testing: DT-B2
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: Development Testing: Government Testing: DT-B3
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: EMD
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: FRP1-APN
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: FRP2-APN
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1041
                                         Acft Equip Repl/Maint Prog
                                         
                                             58.222
                                             3.263
                                             3.369
                                             3.452
                                             3.452
                                             3.484
                                             3.555
                                             3.624
                                             3.698
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Aircraft Equipment Reliability/Maintainability Improvement Program (AERMIP) is the only Navy program which provides Research, Development, Test & Evaluation engineering support specifically for in-service, out-of-production aircraft equipment. AERMIP increases readiness through reliability, maintainability, and safety improvements to existing systems and equipment installed in Naval aircraft. It also provides a transition vehicle to deploy Total Ownership Cost reduction initiatives through flight-test support and Fleet Test & Evaluation. It meets affordable readiness objectives by providing a cost-effective solution to obsolescence problems encountered when service lives are extended. AERMIP promotes commonality and standardization across aircraft platform lines and among the services through extension of application and use of non-developmental items. AERMIP also decreases life cycle costs through reduced operational and support costs. AERMIP facilitates the Operational, Safety and Improvement Program by applying proven low-risk solutions to current fleet problems. AERMIP also funds high-priority flight testing which is not associated with any acquisition or development program under the Flight Test General task.
                                             
                                                 
                                                     Avionics and Wiring
                                                     
                                                         
                                                             0.268
                                                             0
                                                             Test and evaluate equipment for effectiveness of wiring diagnostics and prognostics. Address avionics related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Qualify additional material or pieces of equipment and the procedures or processes required for implementation.
                                                        
                                                    
                                                     
                                                         
                                                             0.416
                                                             0
                                                             Test and evaluate equipment for effectiveness of wiring diagnostics and prognostics. Address avionics related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Qualify additional material or pieces of equipment and the procedures or processes required for implementation.
                                                        
                                                         
                                                             0.440
                                                             0
                                                        
                                                         
                                                             0.440
                                                             0
                                                             Test and evaluate equipment for effectiveness of wiring diagnostics and prognostics. Address avionics related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Qualify additional material or pieces of equipment and the procedures or processes required for implementation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Air Vehicle
                                                     
                                                         
                                                             2.322
                                                             0
                                                             Based on advancement in technology, test and qualify new materials or equipment and the procedures/process required for their implementation to improve operational reliability, while containing cost growth. Continue to test and qualify improved corrosion preventative compounds. Address subsystem related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Maintain efforts to qualify improved methods of structural component repair.
                                                        
                                                    
                                                     
                                                         
                                                             2.040
                                                             0
                                                             Based on advancement in technology, test and qualify new materials or equipment and the procedures/process required for their implementation to improve operational reliability, while containing cost growth. Continue to test and qualify improved corrosion preventative compounds. Address subsystem related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Maintain efforts to qualify improved methods of structural component repair.
                                                        
                                                         
                                                             2.069
                                                             0
                                                        
                                                         
                                                             2.069
                                                             0
                                                             Based on advancement in technology, test and qualify new materials or equipment and the procedures/process required for their implementation to improve operational reliability, while containing cost growth. Continue to test and qualify improved corrosion preventative compounds. Address subsystem related reliability/maintainability issues impacting multiple aircraft platforms while continuing to investigate high value return on investment initiatives. Maintain efforts to qualify improved methods of structural component repair.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Systems Engineering Revitalization
                                                     
                                                         
                                                             0.673
                                                             0
                                                             Continue with improvements in the current SE process and transition to model-centric systems engineering methodology (SE transformation). This transformation evolution requires updates to process, methods, tools, and training.   Associated products include evolving Systems Engineering Technical Review checklist to a model-centric design assessment framework and continuing the development and deployment of the web-based collaborative Systems Engineering toolset (Integrated System Engineering Environment).
                                                        
                                                    
                                                     
                                                         
                                                             0.913
                                                             0
                                                             Continue the transition to model based system engineering methodology. Continue to develop and establish
infrastructure and tools for an Integrated Modeling Environment. Establish processes and procedures for developing and extending systems models. Develop standard model libraries and stereotypes for NAVAIR use. Continue research in relevant technical areas.
                                                        
                                                         
                                                             0.943
                                                             0
                                                        
                                                         
                                                             0.943
                                                             0
                                                             Continue the transition to model based system engineering methodology. Continue to develop and establish
infrastructure and tools for an Integrated Modeling Environment. Establish processes and procedures for developing and extending systems models. Develop standard model libraries and stereotypes for NAVAIR use. Continue research in relevant technical areas.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                            
                                             This is a non-ACAT program. Procurement strategy is determined by market survey and cooperative opportunities.
                                             The Aircraft Equipment Reliability/Maintainability Improvement Program (AERMIP) program will, at a minimum, fund 8 to 15 projects a year that investigate and evaluate reliability and maintainability improvements to in-service, out-of-production aircraft equipment. AERMIP projects will have a greater than 75% success rate of insertion into Department of the Navy warfighting systems or support infrastructure.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Sys Eng - Avionics/Wiring
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 9.074
                                                                 
                                                                     0.267
                                                                     2017-10
                                                                
                                                                 
                                                                     0.276
                                                                     2018-10
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Avionics/Wiring
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 2.755
                                                                 
                                                                     0.055
                                                                     2018-01
                                                                
                                                                 
                                                                     0.060
                                                                     2019-01
                                                                
                                                                 
                                                                     0.080
                                                                
                                                                 
                                                                     0.080
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.950
                                                                 2.950
                                                            
                                                        
                                                         
                                                             Sys Eng - Avionics/Wiring
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.110
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.020
                                                                
                                                                 
                                                                     0.020
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Avionics/Wiring
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 0.010
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Avionics/Wiring
                                                             WR
                                                             FRC-SW
                                                             San Diego, CA
                                                             
                                                                 0.010
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.010
                                                                     2018-11
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 11.757
                                                                 
                                                                     1.169
                                                                     2017-10
                                                                
                                                                 
                                                                     0.245
                                                                     2018-11
                                                                
                                                                 
                                                                     1.119
                                                                
                                                                 
                                                                     1.119
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             WR
                                                             FRC-SW
                                                             San Diego, CA
                                                             
                                                                 2.381
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.175
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 2.101
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.060
                                                                     2018-11
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 1.216
                                                                 
                                                                     0.020
                                                                     2017-11
                                                                
                                                                 
                                                                     0.020
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.962
                                                                 
                                                                     0.800
                                                                     2018-01
                                                                
                                                                 
                                                                     1.390
                                                                     2019-01
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.402
                                                                 3.402
                                                            
                                                        
                                                         
                                                             Sys Eng - Air Vehicle
                                                             C
                                                             CPFF
                                                             Innovative Technology, Inc.
                                                             Santa Barbara, CA
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Sys Eng - SE Revitalization
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.997
                                                                 
                                                                     0.018
                                                                     2017-11
                                                                
                                                                 
                                                                     0.006
                                                                     2018-12
                                                                
                                                                 
                                                                     0.019
                                                                
                                                                 
                                                                     0.019
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng - SE Revitalization
                                                             C
                                                             FFP
                                                             Engility Corp.
                                                             Chantilly, VA
                                                             
                                                                 5.027
                                                                 
                                                                     0.325
                                                                     2018-01
                                                                
                                                                 
                                                                     0.232
                                                                     2019-05
                                                                
                                                                 
                                                                     0.234
                                                                
                                                                 
                                                                     0.234
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 5.818
                                                                 5.818
                                                            
                                                        
                                                         
                                                             Sys Eng - SE Revitalization
                                                             C
                                                             CPFF
                                                             Stevens Inst of Technology
                                                             Hoboken, NJ
                                                             
                                                                 2.270
                                                                 
                                                                     0.329
                                                                     2017-12
                                                                
                                                                 
                                                                     0.675
                                                                     2019-01
                                                                
                                                                 
                                                                     0.690
                                                                
                                                                 
                                                                     0.690
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.964
                                                                 3.964
                                                            
                                                        
                                                         
                                                             Prior Year Sys Eng NAE/Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.713
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.713
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year Support cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.480
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.480
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.288
                                                                 
                                                                     0.200
                                                                     2017-10
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.971
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.971
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205633N_1041_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Acft Equip Repl/Maint Prog
                                                     
                                                         
                                                             Avionics & Wiring: Investigate High Value Return on Avionics & Wiring Investment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Avionics & Wiring: Wiring Diagnostics and Prognostics
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Avionics & Wiring: Wireless Data Bus
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Avionics & Wiring: Electrical Power Quality Improvements
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Corrosion Prevention and Control
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Advanced Methods of Structural Repair
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Subsystem Improvement Initiatives
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Investigate High Value Return on Air Vehicle Investment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Maintainability of Signature-controlled Structures
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Air Vehicle: Cold Spray Component Repair
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             SE Revitalization: Improved Technical Excellence of Acquisition Programs
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1355
                                         Propulsion and Power Component Improvement Program
                                         
                                             1143.526
                                             91.528
                                             105.223
                                             99.372
                                             99.372
                                             112.398
                                             110.823
                                             108.785
                                             110.953
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by $9 million to account for the availability of prior year execution balances.
                                             The Propulsion and Power (P&P) Component Improvement Program (CIP) provides the only source of critical design and development engineering support to resolve safety, reliability  and maintainability deficiencies of in-service Navy and Marine Corps aircraft propulsion systems. The highest priority issues P&P CIP addresses concern safety-of-flight deficiencies, which account for approximately 80% of P&P CIP efforts. The program also corrects service-revealed deficiencies, improves Operational Readiness and Reliability and Maintainability, and reduces platform Life Cycle Cost. Budgets are allocated across platform-specific teams and multi-platform product support teams based upon long term strategies to achieve  safety and affordable readiness goals; the R-3 exhibit details annual portions of those long-term strategies. P&P CIP tasks have reduced the rate of in-flight aborts, safety incidents, non-mission capable rates, scheduled and unscheduled engine removals, maintenance work hours, and overall cost of ownership. This is accomplished through the maintenance and validation of specification performance, testing to qualify engineering changes, verifying life limits, and improving the inherent reliability of the propulsion and power systems as an integral part of Reliability Centered Maintenance initiatives. Historically, the missions, tactics, and environmental exposure of military aircraft systems change to meet new threats or operational demands, and often result in unforeseen problems, which if not corrected, can cause critical safety/readiness degradation, such as those experienced during OPERATIONS DESERT SHIELD/DESERT STORM, ENDURING FREEDOM, and IRAQI FREEDOM due to sand erosion. In addition, new problems arise through actual fleet deployment and usage of the aircraft. System development programs, while geared to resolve as many problems as possible before deployment, cannot duplicate actual operations or account for the vast array of environmental and usage variables, particularly when aircraft missions vary from those that the aircraft was designed to perform. Therefore, it has been found that P&P CIP can provide an immediate engineering response to these flight-critical problems and accelerated engine testing can avoid potential problems. P&P CIP starts after development and Navy acceptance of the first production article and addresses usage and life problems not covered by warranties. P&P CIP addresses engines, transmissions, propellers, starters, auxiliary power units, electrical generating systems, aircraft wiring, and fuel and lubricant systems. These efforts continue over the system's life, gradually decreasing to a minimum level sufficient to maintain the reliability, and decrease the operating costs, of older inventory. P&P CIP is a highly leveraged and cooperative tri-service program with Foreign Military Sales participation.
                                             
                                                 
                                                     P3, E2, C2, C130 (T56)
                                                     
                                                         
                                                             11.000
                                                             0
                                                             Complete bench testing and qualification testing on front turbine bearing cage, front turbine bearing support and combustor liner redesigns. Execute engine Accelerated Mission Test. Submit engineering change for combustor liner redesign. Initiate development and design of updated software for the propulsion control and monitoring unit to correct identified deficiencies.
                                                        
                                                    
                                                     
                                                         
                                                             10.300
                                                             0
                                                             Continue joint projects with the USAF on the T56 Series III engine on the analysis, design and qualification of improvements to the front turbine bearing cage, front turbine bearing support, front bearing chamber labyrinth seal, engine parts and propeller brake lining obsolescence and repair engineering development. Execute engine Accelerated Mission Test.  For the T56 Series IV engine perform analysis, design and qualification work related to engine performance standardization, rub tolerant turbine blades, fuel nozzle anti-coke coating, step up gearbox oil leakage and updated software for the propulsion control and monitoring unit. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems.
                                                        
                                                         
                                                             10.200
                                                             0
                                                        
                                                         
                                                             10.200
                                                             0
                                                             Continue joint projects with the USAF on the T56 Series III engine on the analysis, design and qualification of improvements to address Service Revealed Deficiencies and preform repair engineering development to system components including bearings, seals and drives, the compressor, combustor, turbine, control system, static structures, and gearboxes.   For the T56 Series IV engine perform analysis, design and qualification work related to address Service Revealed Deficiencies and safety, readiness and cost drivers on system components and execute projects on engine performance standardization, rub tolerant turbine blades, fuel nozzle anti-coke coating, step up gearbox oil leakage and updated software for the propulsion control and monitoring unit. Develop, design and test improvements to system components including the compressor, combustor, turbine, controls and diagnostic systems, static structures, gearboxes, bearings, seals, drives, engine fuel and lubrication systems and auxiliary power, and electrical power systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     E2/C2/C130/P3 (Props)
                                                     
                                                         
                                                             1.500
                                                             0
                                                             Complete design and submit engineering change for 54H60 propeller brake lining obsolescence redesign. Complete field service evaluation and submit engineering change for NP2000 variable pitch actuator transfer tube seal improvement redesign.
                                                        
                                                    
                                                     
                                                         
                                                             3.600
                                                             0
                                                             Develop, design and test 54H60 and NP2000 Propeller system improvements including control, pitch actuation, hydraulics, blades, pumps, housings, seals and static structure projects to improve safety, reliability, maintainability, affordability, durability and Readiness including efforts on repair and reliability engineering, universal closed loop bench test system, database development and management.  For the NP2000 perform analysis, design and testing on the modern pump housing and onboard propeller balance monitoring system.
                                                        
                                                         
                                                             3.500
                                                             0
                                                        
                                                         
                                                             3.500
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety, readiness and cost drivers on system components for the 54H60 and NP2000 propeller systems.  Develop, design and test 54H60 and NP2000 Propeller system improvements to the control, pitch actuation and hydraulic systems, blades, pumps, housings, seals and static structure to improve safety, reliability, maintainability, affordability, durability and Readiness.  Execute engineering efforts on repair and reliability engineering, universal closed loop bench test system, fleet metric database development and management and perform analysis, design and testing on the NP200 modern pump housing and onboard propeller balance monitoring systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     SH-60B/F, HH-60H, MH-60R/S (T700)
                                                     
                                                         
                                                             5.678
                                                             0
                                                             Continue redesign work to reduce impact of cost and readiness drivers for the T700 engine. Conduct lithium battery
qualification safety and performance testing. Complete test planning in preparation for an engine accelerated simulated mission endurance test and saltwater ingestion test to qualify Black Gold compressor coating.
                                                        
                                                    
                                                     
                                                         
                                                             5.700
                                                             0
                                                             Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems.  Perform analysis, design and testing on projects to improve the compression system and static structures tolerance to sand ingestion, engine performance modeling and engine build optimization.  Perform analysis, modeling design and testing on projects related to air vehicle drive system damage tolerance and reparability. Conduct lithium battery qualification testing. Perform engine testing to develop and qualify design improvements.
                                                        
                                                         
                                                             5.200
                                                             0
                                                        
                                                         
                                                             5.200
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety, readiness and cost drivers on the T700 propulsion and power system components including the compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, engine fuel and lubrication systems, auxiliary power and electrical power systems, and main and tail rotor drives systems.  Perform analysis, design and testing on projects to improve the compression system and static structures tolerance to sand ingestion, update engine performance modeling and engine build optimization.  Perform analysis, modeling design and testing on projects related to air vehicle drive system damage tolerance and reparability. Conduct lithium battery qualification testing. Perform engine and component testing to develop and qualify design improvements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease requirement for engineering support of the T700-GE-401/401C Engine and Propulsion System.
                                                    
                                                
                                                 
                                                     H-1 (T400/T700)
                                                     
                                                         
                                                             0.431
                                                             0
                                                             Redesign the air vehicle tail rotor flexible coupling to a non-lubricated design to improve reliability. Update subsystem support planning based on evaluation of maintenance task improvements, service-revealed deficiencies, and emergent issues from fleet operational usage on all propulsion and power subsystems, including engine, auxiliary power unit, fuel, electrical power, and wiring.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost drivers on the T700 propulsion and power system components including the compressor, combustor, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power, electrical power systems and main and tail rotor drives systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase provides funding for service revealed deficiencies.
                                                    
                                                
                                                 
                                                     AV-8B (F402)
                                                     
                                                         
                                                             3.849
                                                             0
                                                             Continue working on risk management plan of supplying critical parts and refinement of life limit determinations and identification of critical parts constraints. Continue efforts to identify alternate parts and vendors for consumable hardware.
                                                        
                                                    
                                                     
                                                         
                                                             3.430
                                                             0
                                                             Continue working on risk management plan of supplying critical parts and refinement of life limit determinations and identification of critical parts constraints. Perform analysis, design and testing related to improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems, Hydro mechanical unit PMA gear, FOD detection system, brake seal redesign to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             3.450
                                                             0
                                                        
                                                         
                                                             3.450
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost drivers on the F402 propulsion and power system components including the fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, engine fuel and lubrication systems, auxiliary power, electrical power and FOD detection systems. Continue working on risk management plan of supplying critical parts and refinement of life limit determinations and identification of critical parts constraints to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     H-53/H-46/H-3 (T58/T64)
                                                     
                                                         
                                                             4.530
                                                             0
                                                             Continue to develop inspection and repair criteria for fielded components and optimization of depot-level engine build practices and procedures to increase engine performance. Continue updates of engine mission usage and engine critical hardware life management plans. Evaluate engine fuel nozzle candidate anti-coking coatings to improve fuel nozzle durability.
                                                        
                                                    
                                                     
                                                         
                                                             3.800
                                                             0
                                                             Perform analysis, design and testing related to projects to develop inspection and repair criteria and optimized depot-level engine build specification practices and procedures, data reduction program implementation, compressor case coating improvements and remote idle cable interface system. Update engine mission usage and hardware life management plans. Evaluate engine fuel nozzle anti-coking coatings. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             3.800
                                                             0
                                                        
                                                         
                                                             3.800
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and Safety Readiness.  Analyze cost drivers on the T64 propulsion and power system components including the compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems,  auxiliary power and electrical power systems and air vehicle drive system components.   Improve safety, reliability, maintainability, affordability, durability and Readiness. Perform analysis, design and testing to develop inspection and repair criteria, optimized depot-level engine build specification procedures, and data reduction program implementation. Update engine mission usage and hardware life management plans.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     F-18 C/D/E/F  (F414/F404)
                                                     
                                                         
                                                             16.926
                                                             0
                                                             Continue F404 engine electrical control assembly obsolescence redesign. Develop an improved engine vibration measurement system to increase measurement accuracy at fleet test cells. Continue evaluation and testing of alternate engine fan blade dovetail coatings to improve component durability. Perform rotor spin testing of engine fan hardware to verify the low cycle fatigue life benefit of the low plasticity burnishing surface treatment. Apply data analytics tools to engine reliability data sets to identify engine removal driver causes. Complete design efforts to extend the life of the F414 engine main fuel manifold. Continue redesign of the high-pressure turbine blades to reduce the frequency of unscheduled engine removals. Continue design of improved oil system components and architecture to reduce in-flight mission abort rates. Continue investigation of engine variable exhaust nozzle hydro-mechanical failure events. Continue analysis and evaluation of composite outer bypass duct delamination.
                                                        
                                                    
                                                     
                                                         
                                                             19.758
                                                             0
                                                             Perform analysis, design and testing related to F404 electrical control assembly obsolescence recovery, improved engine vibration measurement system, and evaluation of fan blade dovetail coatings to improve durability. Perform rotor spin testing of engine fan to verify surface treatment life benefit. Perform analysis, design and testing related to application of data analytics tools to identify engine removal driver causes, F414 engine main fuel manifold life extension, high-pressure turbine blades redesign, oil system improvements, engine VEN hydro-mechanical failure events, composite outer bypass duct delamination, compressor discharge pressure anti-ice valve VEN position transmitter system, engine build optimization and FADEC obsolescence.  Perform engine accelerated simulated mission endurance testing. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power, augmentor and exhaust systems to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             19.750
                                                             0
                                                        
                                                         
                                                             19.750
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost drivers on propulsion and power system components for the F414 and F404 turbofan engines including the fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems, augmenter and exhaust systems to improve reliability, maintainability, affordability, durability.  Perform engine and component test programs including rotor spin tests and accelerated simulated mission endurance testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     T-45  (F405)
                                                     
                                                         
                                                             3.021
                                                             0
                                                             Continue redesign work to reduce impact of cost and readiness drivers for the F405 engine based on service revealed
deficiencies and address safety issues reported from fleet. Initiate component level rotor spin testing of the low pressure compressor to verify the ability of the improved blade dovetail coating system to mitigate blade cracking under high-cycle fatigue excitation conditions. Perform assessment of engine cyclic usage rates at the Kingsville and Meridian sites to update critical rotating engine part lives. Continue study to identify mitigation approaches to address propulsion and power system component obsolescence issues.
                                                        
                                                    
                                                     
                                                         
                                                             2.446
                                                             0
                                                             Perform analysis, design and testing on projects to verify improved blade dovetail coating, engine cyclic usage assessment to update rotating engine part lives and mitigation approaches to address propulsion and power system component obsolescence issues and engine performance degradation. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             2.450
                                                             0
                                                        
                                                         
                                                             2.450
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost drivers on the F405 propulsion and power system components including fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness. Perform analysis, design and testing on projects to update rotating engine part lives and mitigation approaches to address propulsion and power system component obsolescence issues and engine performance degradation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     V-22  Propulsion
                                                     
                                                         
                                                             4.236
                                                             0
                                                             Prepare for full-scale engine testing to mitigate rapid power loss and engine surge events that have occurred during reduced visibility landing operations to increase flight safety. Complete update of engine critical part lives and engine life management plan based on updated mission mix usage requirements. Perform redesign to improve prop rotor input quill clutch system robustness to address known failure modes. Continue efforts to improve accuracy of the in-flight power assurance check to improve mission planning capability.
                                                        
                                                    
                                                     
                                                         
                                                             5.200
                                                             0
                                                             Perform analysis, design and testing on projects to mitigate rapid power loss and engine surge, update engine part lives and management plan with updated mission mix, prop rotor input quill clutch system redesign and improved power assurance check accuracy to improve mission planning.  Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness.  Perform engine analytical condition inspections, air vehicle drive system damage tolerance assessment and turbine rig and full scale engine testing.
                                                        
                                                         
                                                             6.100
                                                             0
                                                        
                                                         
                                                             6.100
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and Readiness and cost drivers on the AE1107C propulsion and power system components the compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems and prop rotor drive systems to improve safety, reliability, maintainability, affordability, durability and Readiness.  Perform analysis, design and testing on projects to mitigate rapid power loss and engine surge, and improve engine durability and operability, update engine part lives and management plan with updated mission mix, execute prop rotor input quill clutch system redesign and improve power assurance check accuracy to improve mission planning.  Perform engine analytical condition inspections, air vehicle drive system damage tolerance assessment and turbine rig and full scale engine testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding supports RDT&E uninstalled engine testing to mitigate fleet safety risks.
                                                    
                                                
                                                 
                                                     Adversary (J85) (F100)
                                                     
                                                         
                                                             2.660
                                                             0
                                                             Continue contributing to the J85 and F100 common CIP with the USAF and Foreign Military Sales customers. Continue validation and life assessment of J85 life limited critical rotating hardware in the compressor including front and rear spools and turbine including stage 1 and stage 2 disks. Evaluate hardware inspection data, and perform stress modeling to update low cycle fatigue life limits. Implement an upgraded modification of the engine performance monitoring system for future mission analysis. Implement J85 improved turbine thermocouple probe and harness redesign to reduce engine performance related removals driven by harness failures.
                                                        
                                                    
                                                     
                                                         
                                                             2.200
                                                             0
                                                             Continue joint projects with the USAF to perform analysis, design and testing on projects  to validate the life assessment of J85 critical rotating compressor hardware, address parts obsolescence issues, evaluate hardware inspection data, and perform stress modeling to update life limits, implement upgraded engine performance monitoring system, and  implement improved turbine thermocouple probe and harness redesign. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power, augmenter and exhaust  systems to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             2.240
                                                             0
                                                        
                                                         
                                                             2.240
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and Readiness and cost drivers on the J85 and F100 propulsion and power system components including the fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems, augmenter and exhaust systems to improve safety, reliability, maintainability, affordability, durability.  Continue joint projects with the USAF to perform analysis, design and testing on projects to validate the life assessment of J85 critical rotating hardware, address parts obsolescence issues, evaluate hardware inspection data, and perform stress modeling to update life limits, implement upgraded engine performance monitoring system, and implement improved turbine thermocouple probe and harness redesign.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Joint Strike Fighter (F135 Engine)
                                                     
                                                         
                                                             30.388
                                                             0
                                                             Continue to work with Joint Program Office, USAF, international partners, and foreign military sales customers to prioritize and develop engineering project descriptions that resolve flight test and fleet service revealed deficiencies. In concert with the USAF, support joint service engine accelerated simulated mission endurance testing and LTF engine testing on the conventional takeoff and landing propulsion system. Prepare for the short takeoff/vertical landing (STOVL) accelerated simulated mission endurance testing with hardware improvements to demonstrate continued durability improvement.
                                                        
                                                    
                                                     
                                                         
                                                             33.526
                                                             0
                                                             Continue to work with Joint Program Office, USAF, international partners, and foreign military sales customers to develop engineering project descriptions to resolve service revealed deficiencies. Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power, augmenter, exhaust  and STOVL Lift system to improve safety, reliability, maintainability, affordability, durability and Readiness.  Perform engine testing and STOVL propulsion system testing ant government and contractor test facilities.
                                                        
                                                         
                                                             24.524
                                                             0
                                                        
                                                         
                                                             24.524
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost and reliability drivers on propulsion and power system components of the F135 engine and STOVL lift system in accordance with F-35 Program Instruction 1540.05 F135 CIP Management Guide for the F135 Propulsion System Component Improvement Program.  Develop, design and test improvements to system components including the fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems, augmenter, exhaust and STOVL Lift system to improve safety, reliability, maintainability, affordability, durability and Readiness.  Perform engine testing and STOVL propulsion system testing at government and contractor test facilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was reduced to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     P-8A (CFM56 Engine)
                                                     
                                                         
                                                             0.500
                                                             0
                                                             Mature out-year program engine management planning and updates to operational and readiness metric baselines and mature subsystem support planning based on evaluation of leading indicators, age exploration results, maintenance task improvements, service-revealed deficiencies, and emergent issues from fleet operational usage on all propulsion and power subsystems, including engine, auxiliary power unit, fuel, electrical power, and wiring.
                                                        
                                                    
                                                     
                                                         
                                                             0.600
                                                             0
                                                             Develop, design and test improvements to system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness.
                                                        
                                                         
                                                             0.600
                                                             0
                                                        
                                                         
                                                             0.600
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost and reliability drivers on propulsion and power system components of the CFM56 system including the fan, compressor, combustors, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems to improve safety, reliability, maintainability, affordability, and durability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     H-53K Propulsion (T408)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.700
                                                             0
                                                             Develop, design and test improvements to Propulsion & Power system components including compressors, combustors, turbines, controls, diagnostics, static structures, gearboxes, bearings, seals, drives, fuels, lubricants, auxiliary power, electrical power systems to improve safety, reliability, maintainability, affordability, durability and Readiness.  Acquire an engine test vehicle to qualify design changes developed under the component improvement program.
                                                        
                                                         
                                                             7.850
                                                             0
                                                        
                                                         
                                                             7.850
                                                             0
                                                             Perform engineering analysis, design and test efforts to address identified deficiencies and safety readiness and cost and reliability drivers on the T408 propulsion and power system components including the compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems and main and tail rotor drive systems to improve safety, reliability, maintainability, affordability, durability.  Acquire an engine test vehicle to qualify design changes developed under the component improvement program and perform component level and uninstalled engine testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     Multi-Platform Product Support Teams
                                                     
                                                         
                                                             6.809
                                                             0
                                                             Continue projects to provide common support to multiple platforms in the areas of improved drive systems, secondary power, and mechanical systems; improve tools for performance analysis, modeling and simulation, diagnostics, engine reliability assessment, and structural integrity; improve products and processes for fuels, lubricants, and refueling equipment; and improve electrical system product support, wiring, and battery systems. Includes funding for Government Furnished Equipment fuel provided in support of engine developmental and qualification testing.
                                                        
                                                    
                                                     
                                                         
                                                             6.963
                                                             0
                                                             Continue projects to provide common support to multiple platforms in the areas of improved drive systems, secondary power, and mechanical systems; improve tools for performance analysis, modeling and simulation, diagnostics, engine reliability assessment, and structural integrity; improve products and processes for fuels, lubricants, and refueling equipment; and improve electrical system product support, wiring, and battery systems. Includes funding for Government Furnished Equipment fuel provided in support of engine developmental and qualification testing. Modernize RDTE test facilities as required to qualify component design improvements.
                                                        
                                                         
                                                             7.158
                                                             0
                                                        
                                                         
                                                             7.158
                                                             0
                                                             Continue projects to provide support to multiple platforms to analyze fleet component removal driver and reliability metrics to focus CIP investments to maximize return on investment, improve performance analysis, structural integrity modeling and simulation tools, and developmental test and evaluation facilities and procedures for propulsion and power system including engines, drive systems, fuels and lubricants, auxiliary power and electrical power systems.  Includes funding for Government Furnished Fuel for research and development test and evaluation programs to evaluate and qualify component design improvements to improve safety, readiness, reliability, maintainability and durability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     MQ-4C (AE3007 Engine)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.400
                                                             0
                                                        
                                                         
                                                             1.400
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost and reliability drivers on the AE3007 propulsion and power system components including the fan, compressor, combustor, turbines, control and diagnostic systems, static structures, gearboxes, bearings, seals, drives, fuel and lubrication systems, auxiliary power and electrical power systems to improve safety, reliability, maintainability, affordability, and durability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase supports startup of CIP projects for the AE3007 turbofan propulsion and power system in the Triton Air Vehicle.
                                                    
                                                
                                                 
                                                     UAV Programs (Various)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.650
                                                             0
                                                        
                                                         
                                                             0.650
                                                             0
                                                             Perform engineering analysis, design and test efforts to address Service Revealed Deficiencies and safety readiness and cost and reliability drivers on the propulsion and power systems for small and medium size Unmanned Air Vehicles (UAVs) including the RQ-21 Small Tactical Unmanned Aerial System (STUAS).  Develop, design and test improvements to system components including the engine components, control and diagnostic systems, static structures, bearings, seals, drives, fuel and lubrication systems, ignition and electrical power systems, exhaust system and the propeller to improve safety, reliability, maintainability, affordability, and durability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase funding for projects in the propulsion and power system in the RQ-21 Blackjack Air Vehicle.
                                                    
                                                
                                            
                                             This is a NON-ACAT program.  Procurement strategy is determined by market survey and cooperative opportunities.
                                             The Propulsion and Power Component (P&P) Improvement Program (CIP) will support engineering design and development efforts for 100% of the safety of flight issues on in-service propulsion and power systems covered under the Program.  Over the past two years, this equated to more than 200 individual Engineering Project Descriptions (EPDs).  Over the past two years P&P CIP also addressed reliability and maintainability deficiencies equating to another 100 individual EPDs.  These projects have been primary contributors to significant increases in aggregate engine safety and reliability across the USN/ USMC fleet.  From 2009 to 2017 P&P CIP has been a primary contributor to a 35% Reduction in propulsion and power system related Class A mishaps, an 85% increase in aggregate fleet engine reliability as measured by engine Time-On Wing (TOW) and the resultant cumulative engine repair cost avoidance of $4.2B over that time span.

Program execution will be actively managed on 100% of the projects via contractor earned value data and overall obligation and expenditure rates as reflected in the Navy Enterprise Resource Planning system. Program obligation and expenditure performance will be analyzed and measured against OSD/FMB benchmarks on a monthly basis.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     GFE includes expected cost of fuel necessary to support engine development and qualification testing.
Total may be off due to rounding.
                                                     
                                                         
                                                             Sys Eng T56 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 42.967
                                                                 
                                                                     4.153
                                                                     2017-11
                                                                
                                                                 
                                                                     4.100
                                                                     2018-10
                                                                
                                                                 
                                                                     4.100
                                                                
                                                                 
                                                                     4.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng T56 Engine Program
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Indianapolis, IN
                                                             
                                                                 56.368
                                                                 
                                                                     5.973
                                                                     2018-01
                                                                
                                                                 
                                                                     5.500
                                                                     2019-01
                                                                
                                                                 
                                                                     5.400
                                                                
                                                                 
                                                                     5.400
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 73.241
                                                                 73.241
                                                            
                                                        
                                                         
                                                             Sys Eng T56 Engine Program
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 2.625
                                                                 
                                                                     0.810
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-10
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng T56 Engine Program
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 0.885
                                                                 
                                                                     0.011
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng T56 Engine Program
                                                             WR
                                                             FRC-SW
                                                             North Island, CA
                                                             
                                                                 0.125
                                                                 
                                                                     0.053
                                                                     2017-11
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng Props Program
                                                             SS
                                                             CPFF
                                                             Hamilton Sundstrand
                                                             Windsor Locks, CT
                                                             
                                                                 28.433
                                                                 
                                                                     1.500
                                                                     2018-01
                                                                
                                                                 
                                                                     3.600
                                                                     2019-01
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 37.033
                                                                 37.033
                                                            
                                                        
                                                         
                                                             Sys Eng J52 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 14.429
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 14.429
                                                            
                                                        
                                                         
                                                             Sys Eng J52 Engine Program
                                                             SS
                                                             CPFF
                                                             UTC Pratt & Whitney
                                                             East Hartford, CT
                                                             
                                                                 41.445
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.445
                                                                 41.445
                                                            
                                                        
                                                         
                                                             Sys Eng J52 Engine Program
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.088
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.088
                                                            
                                                        
                                                         
                                                             Sys Eng J52 Engine Program
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 0.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.425
                                                            
                                                        
                                                         
                                                             Sys Eng T700 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 17.741
                                                                 
                                                                     2.186
                                                                     2017-11
                                                                
                                                                 
                                                                     2.500
                                                                     2018-10
                                                                
                                                                 
                                                                     2.500
                                                                
                                                                 
                                                                     2.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng T700 Engine Program
                                                             SS
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 34.029
                                                                 
                                                                     3.492
                                                                     2018-01
                                                                
                                                                 
                                                                     3.200
                                                                     2019-01
                                                                
                                                                 
                                                                     3.200
                                                                
                                                                 
                                                                     3.200
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 43.921
                                                                 43.921
                                                            
                                                        
                                                         
                                                             Sys Eng T700 Engine Program
                                                             IA
                                                             Army Research Lab
                                                             Aberdeen Proving Ground, MD
                                                             
                                                                 0.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Sys Eng T400 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.167
                                                                 
                                                                     0.431
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.598
                                                            
                                                        
                                                         
                                                             Sys Eng T400 Engine Program
                                                             SS
                                                             CPFF
                                                             UTC Pratt & Whitney
                                                             East Hartford, CT
                                                             
                                                                 5.890
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.890
                                                                 5.890
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 21.114
                                                                 
                                                                     1.693
                                                                     2017-11
                                                                
                                                                 
                                                                     1.700
                                                                     2018-10
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 0.303
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.303
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 1.002
                                                                 
                                                                     0.105
                                                                     2017-11
                                                                
                                                                 
                                                                     0.130
                                                                     2018-10
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             MIPR
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 0.028
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.028
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Bristol, England, UK
                                                             
                                                                 77.309
                                                                 
                                                                     2.051
                                                                     2018-01
                                                                
                                                                 
                                                                     1.600
                                                                     2019-01
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 82.560
                                                                 82.560
                                                            
                                                        
                                                         
                                                             Sys Eng F402 Engine Program
                                                             C
                                                             FFP
                                                             Hood Technology Corp
                                                             Hood River, OR
                                                             
                                                                 0.845
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.845
                                                                 0.845
                                                            
                                                        
                                                         
                                                             Sys Eng T58/T64 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 36.979
                                                                 
                                                                     2.501
                                                                     2017-11
                                                                
                                                                 
                                                                     2.100
                                                                     2018-10
                                                                
                                                                 
                                                                     2.100
                                                                
                                                                 
                                                                     2.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng T58/T64 Engine Program
                                                             SS
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 87.771
                                                                 
                                                                     2.029
                                                                     2018-01
                                                                
                                                                 
                                                                     1.700
                                                                     2019-01
                                                                
                                                                 
                                                                     1.700
                                                                
                                                                 
                                                                     1.700
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 93.200
                                                                 93.200
                                                            
                                                        
                                                         
                                                             Sys Eng T58/T64 Engine Program
                                                             C
                                                             FFP
                                                             Danobat Machine Tool Co.
                                                             Humble, TX
                                                             
                                                                 0.149
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.149
                                                                 0.149
                                                            
                                                        
                                                         
                                                             Sys Eng F414/F404 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 47.675
                                                                 
                                                                     6.009
                                                                     2017-11
                                                                
                                                                 
                                                                     4.000
                                                                     2018-10
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng F414/F404 Engine Program
                                                             SS
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 166.467
                                                                 
                                                                     10.649
                                                                     2018-01
                                                                
                                                                 
                                                                     15.508
                                                                     2019-01
                                                                
                                                                 
                                                                     15.500
                                                                
                                                                 
                                                                     15.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 208.124
                                                                 208.124
                                                            
                                                        
                                                         
                                                             Sys Eng F414/F404 Engine Program
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 0.955
                                                                 
                                                                     0.268
                                                                     2017-11
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng F405 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 11.987
                                                                 
                                                                     1.448
                                                                     2017-11
                                                                
                                                                 
                                                                     1.400
                                                                     2018-10
                                                                
                                                                 
                                                                     1.400
                                                                
                                                                 
                                                                     1.400
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng F405 Engine Program
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Bristol, England, UK
                                                             
                                                                 37.360
                                                                 
                                                                     1.573
                                                                     2018-01
                                                                
                                                                 
                                                                     1.046
                                                                     2019-01
                                                                
                                                                 
                                                                     1.050
                                                                
                                                                 
                                                                     1.050
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 41.029
                                                                 41.029
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.677
                                                                 
                                                                     0.961
                                                                     2017-11
                                                                
                                                                 
                                                                     1.100
                                                                     2018-10
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             SS
                                                             FFP
                                                             Bell- Boeing
                                                             Ft. Worth, TX
                                                             
                                                                 7.269
                                                                 
                                                                     1.775
                                                                     2018-01
                                                                
                                                                 
                                                                     2.100
                                                                     2019-01
                                                                
                                                                 
                                                                     2.100
                                                                
                                                                 
                                                                     2.100
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 13.244
                                                                 13.244
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Indianapolis, IN
                                                             
                                                                 3.085
                                                                 
                                                                     2.000
                                                                     2018-01
                                                                
                                                                 
                                                                     2.000
                                                                     2019-01
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 9.085
                                                                 9.085
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             C
                                                             FFP
                                                             Nat'l Center for Manuf'g Sciences
                                                             Ann Arbor, MI
                                                             
                                                                 0.166
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.166
                                                                 0.166
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             C
                                                             FFP
                                                             Univ of Dayton Research Inst.
                                                             Dayton, OH
                                                             
                                                                 0.040
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.040
                                                                 0.040
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             MIPR
                                                             Army Research Lab
                                                             Aberdeen Proving Ground, MD
                                                             
                                                                 0.299
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.299
                                                            
                                                        
                                                         
                                                             Sys Eng V-22 Propulsion Program
                                                             C
                                                             CPFF
                                                             UTC Pratt & Whitney
                                                             East Hartford, CT
                                                             
                                                                 0.138
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.138
                                                                 0.138
                                                            
                                                        
                                                         
                                                             Sys Eng Adversary J85 Engine Program
                                                             WR
                                                             FRC-SE
                                                             Jacksonville, FL
                                                             
                                                                 0.083
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng Adversary J85 Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.630
                                                                 
                                                                     1.430
                                                                     2017-11
                                                                
                                                                 
                                                                     1.500
                                                                     2018-10
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng Adversary J85 Engine Program
                                                             SS
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 2.426
                                                                 
                                                                     1.230
                                                                     2018-01
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.640
                                                                
                                                                 
                                                                     0.640
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 4.896
                                                                 4.896
                                                            
                                                        
                                                         
                                                             Sys Eng Adversary J85 Engine Program
                                                             C
                                                             FFP
                                                             UTC Military Engines
                                                             East Hartford, CT
                                                             
                                                                 0.083
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.083
                                                                 0.083
                                                            
                                                        
                                                         
                                                             Sys Eng JSF Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 6.977
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     1.283
                                                                     2018-10
                                                                
                                                                 
                                                                     1.300
                                                                
                                                                 
                                                                     1.300
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng JSF Engine Program
                                                             SS
                                                             FFP
                                                             UTC Pratt & Whitney
                                                             East Hartford, CT
                                                             
                                                                 48.479
                                                                 
                                                                     29.187
                                                                     2018-01
                                                                
                                                                 
                                                                     32.243
                                                                     2019-01
                                                                
                                                                 
                                                                     23.224
                                                                
                                                                 
                                                                     23.224
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 133.133
                                                                 133.133
                                                            
                                                        
                                                         
                                                             Sys Eng JSF Engine Program
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.003
                                                                 
                                                                     0.201
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.204
                                                                 0.204
                                                            
                                                        
                                                         
                                                             Sys Eng  P-8A Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2018-10
                                                                
                                                                 
                                                                     0.600
                                                                
                                                                 
                                                                     0.600
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng Lab Fld Activity-1.0 or more
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 214.811
                                                                 
                                                                     6.448
                                                                     2017-11
                                                                
                                                                 
                                                                     4.689
                                                                     2018-10
                                                                
                                                                 
                                                                     4.748
                                                                
                                                                 
                                                                     4.748
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Sys Eng Other In-House Spt
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 20.617
                                                                 
                                                                     0.210
                                                                     2017-11
                                                                
                                                                 
                                                                     0.220
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GFE*
                                                             Reqn
                                                             DES/DLA
                                                             Various
                                                             
                                                                 13.894
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                     2019-01
                                                                
                                                                 
                                                                     1.600
                                                                
                                                                 
                                                                     1.600
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev costs no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 62.882
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 62.882
                                                            
                                                        
                                                         
                                                             Sys Eng H-53K Propulsion
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.700
                                                                     2018-10
                                                                
                                                                 
                                                                     1.850
                                                                
                                                                 
                                                                     1.850
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.550
                                                            
                                                        
                                                         
                                                             Sys Eng H-53K Propulsion
                                                             SS
                                                             CPFF
                                                             General Electric
                                                             Lynn, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     6.000
                                                                     2019-01
                                                                
                                                                 
                                                                     6.000
                                                                
                                                                 
                                                                     6.000
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 12.000
                                                                 12.000
                                                            
                                                        
                                                         
                                                             MQ-4C
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MQ-4C
                                                             SS
                                                             CPFF
                                                             Rolls Royce
                                                             Indianapolis, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Sys Eng UAV Engine Program
                                                             SS
                                                             FFP
                                                             Bell-Boeing
                                                             Bingen, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.400
                                                                 0.400
                                                            
                                                        
                                                         
                                                             Sys Eng UAV Engine Program
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             FRC-SW
                                                             North Island, CA
                                                             
                                                                 0.823
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.823
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             FRC-E
                                                             Cherry Point, NC
                                                             
                                                                 0.455
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.455
                                                            
                                                        
                                                         
                                                             Development Support
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.160
                                                                 
                                                                     0.100
                                                                     2017-11
                                                                
                                                                 
                                                                     0.200
                                                                     2018-10
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.660
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.442
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.548
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2018-10
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.781
                                                                 
                                                                     0.051
                                                                     2017-10
                                                                
                                                                 
                                                                     0.054
                                                                     2018-10
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.447
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.447
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205633N_1355_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Propulsion and Power Component Improvement Program
                                                     
                                                         
                                                             Component Improvement Program: Engine Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Component Improvement Program: Power & Propulsion
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2269
                                         Expeditionary Airfield Improvements
                                         
                                             56.580
                                             12.139
                                             1.611
                                             2.068
                                             2.068
                                             0.841
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             73.239
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Expeditionary Airfields (EAF) program designs, develops and tests a Sustainment Lighting System (SLS); specifically the LED CAT I Instrumented Flight Rules (IFR)/Visual Flight Rules (VFR) Approach Light System, to replace the obsolete legacy EAF lighting system.  This system will support EAF Marine Aircraft Wing Support Squadrons with the required EAF Approach Light System equipment to install Forward Operating Bases and Forward Arming and Refueling Points. With the deployment of this equipment, the Marine Aircraft Wing Support Squadrons can support all United States Marine Corps (USMC) aircraft allowing the Combatant Commanders the flexibility to deploy Aircraft Combat Elements to meet anticipated threats.
                                             
                                                 
                                                     Expeditionary Airfield Improvements
                                                     The EAF program designs, develops and tests a Sustainment Lighting System (SLS); specifically the LED CAT I Instrumented Flight Rules (IFR)/Visual Flight Rules (VFR) Approach Light System, to replace the obsolete legacy EAF lighting system.  This system This system will provide EAF Marine Aircraft Wing Support Squadrons with the required EAF equipment to install Forward Operating Bases and Forward Arming and Refueling Points.  With the deployment of this equipment the Marine Aircraft Wing Support Squadron can support all USMC aircraft allowing the Combatant Commanders the flexibility to deploy Aircraft Combat Elements to meet anticipated threats. This system will provide EAF Marine Aircraft Wing support Squadrons.
                                                     
                                                         
                                                             12.139
                                                             0
                                                             Continue systems engineering efforts in support of the Sustainment Lighting System (SLS).  Continue the design, development, and integration of the SLS program.
                                                        
                                                    
                                                     
                                                         
                                                             1.611
                                                             0
                                                             Continue systems engineering efforts in support of the Sustainment Lighting System (SLS).  Continue the design, development, and integration of the SLS program. Conduct Critical Design Review (CDR), Test Readiness Review (TRR), begin Developmental Testing (DT) and  Integration/Operational Testing.
                                                        
                                                         
                                                             2.068
                                                             0
                                                        
                                                         
                                                             2.068
                                                             0
                                                             Continue systems engineering efforts in support of the Sustainment Lighting System (SLS).  Complete Developmental Testing (DT) and  Integration/Operational Testing and conduct Production Readiness Review (PRR)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY2019 to FY2020 is to continue Systems Engineering in support of the production readiness review.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/4213
                                                     ASE-Expeditionary Airfields
                                                     
                                                         4.450
                                                         8.484
                                                         25.894
                                                         12.474
                                                         13.420
                                                         8.698
                                                         8.864
                                                         9.044
                                                         9.225
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             OPN 4213 includes a portion of line item funding for Expeditionary Airfields.
                                             Expeditionary Airfields (EAF) Sustainment Lighting System was initially an ACAT III program.  As a result of the re-scope it has been re-designated as an ACAT IV M program in January 2018.  The program is focused on a combination of a required capability to conduct operations in an expeditionary environment and the industrial base for airfield lighting.
                                             Milestone Reviews
                                        
                                         
                                             Prior Year includes $4.9 million of Congressional Add funding.
                                             
                                                 
                                                     Product Development
                                                     The increase from FY2019 to FY2020 is to continue Systems Engineering in support of the Production Readiness Review (PRR).
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 23.980
                                                                 
                                                                     9.561
                                                                     2017-11
                                                                
                                                                 
                                                                     0.497
                                                                     2019-01
                                                                
                                                                 
                                                                     1.402
                                                                
                                                                 
                                                                     1.402
                                                                     2019-11
                                                                
                                                                 0.524
                                                                 35.964
                                                            
                                                        
                                                         
                                                             Prior year Prod Dev no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 22.016
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 22.016
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The increase from FY2019 to FY2020 is to support logistics efforts for the Production Readiness Review (PRR)
                                                     
                                                         
                                                             Integrated Logistics
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 2.615
                                                                 
                                                                     0.600
                                                                     2017-11
                                                                
                                                                 
                                                                     0.297
                                                                     2019-01
                                                                
                                                                 
                                                                     0.455
                                                                
                                                                 
                                                                     0.455
                                                                     2019-11
                                                                
                                                                 0.300
                                                                 4.267
                                                            
                                                        
                                                         
                                                             Prior Year Support no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.637
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.637
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test and Evaluation
                                                             WR
                                                             NAWCAD
                                                             Lakehurst, NJ
                                                             
                                                                 2.726
                                                                 
                                                                     1.750
                                                                     2017-11
                                                                
                                                                 
                                                                     0.568
                                                                     2019-01
                                                                
                                                                 
                                                                     0.116
                                                                
                                                                 
                                                                     0.116
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 5.160
                                                            
                                                        
                                                         
                                                             Opeval Test Support
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.239
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.166
                                                                     2019-04
                                                                
                                                                 
                                                                     0.053
                                                                
                                                                 
                                                                     0.053
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.458
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Management Support Services
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 1.367
                                                                 
                                                                     0.228
                                                                     2017-12
                                                                
                                                                 
                                                                     0.083
                                                                     2018-12
                                                                
                                                                 
                                                                     0.042
                                                                
                                                                 
                                                                     0.042
                                                                     2019-12
                                                                
                                                                 0.017
                                                                 1.737
                                                                 1.737
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0205633N_2269_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2269
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Milestone C
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Milestones: IOC
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Design and Development: Systems Engineering
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Design and Development: Hardware Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: System Design and Development: Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Reviews: Production Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Formal Testing: Tech Eval/Dev T&E
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Formal Testing: IntegrationTesting/Operational Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Delivery:  Lot 1
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             4.828
                                             15.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             19.828
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Funding will support F/A-18 E/F and E/A-18G Engine Enhancements, Technology Maturation and Risk Reduction planning and analysis.
                                             
                                                 
                                                     Program Increase
                                                     
                                                         4.828
                                                         Congressional Add
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     F/A-18 E/F and E/A-18G Engine Enhancements
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         15.000
                                                         Funding will support F/A-18 E/F and E/A-18G Engine Enhancements, Technology Maturation and Risk Reduction planning and analysis.
                                                    
                                                
                                            
                                             Not required for congressional adds
                                             Not required for congressional adds
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     12.000
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.000
                                                                 12.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     4.828
                                                                     2018-07
                                                                
                                                                 
                                                                     3.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.828
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                                                     Proj 9999
                                                     
                                                         
                                                             Congressional Add
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0206313M
                                 Marine Corps Comms Systems
                                 228
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     1528.475
                                     170.529
                                     188.813
                                     158.317
                                     143.317
                                     15.000
                                     116.043
                                     87.659
                                     120.011
                                     120.754
                                     Continuing
                                     Continuing
                                
                                 This program element provides funding to develop the command and control (C2) support and information infrastructures for the Fleet Marine Force and supporting establishment. Doctrinally, the C2 support system and the information infrastructure form two parts of a triad of capabilities which permits command and control systems to be transformed into a complete operating system. The third element of the triad is command and control organization and is not covered in this program element. USMC command and control is divided into seven functional areas and one supporting functional area as follows: intelligence C2, fire support C2, air operations C2, radio systems C2, combat service support C2, warfare C2, radar systems C2, and C2 support (information processing and communications).

Within this program element, subprojects have been grouped by C2 functional area for more efficient planning. Air defense weapons systems have been added to facilitate planning and a separate project is used for systems assigned to the supporting establishment. Subprojects which support the Commander's decision processes have been collected into the Command Post Systems project since these systems must work in close cooperation to ensure effective C2 of Marine Air Ground Task Forces.
                                 
                                     
                                         123.825
                                         174.779
                                         148.367
                                         148.367
                                    
                                     
                                         170.529
                                         188.813
                                         158.317
                                         143.317
                                         15.000
                                    
                                     
                                         46.704
                                         14.034
                                         9.950
                                         -5.050
                                         15.000
                                    
                                     
                                         
                                             -0.568
                                        
                                         
                                             -1.528
                                        
                                         
                                             2.405
                                             0.000
                                        
                                         
                                             -4.098
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     32.260
                                                     9.735
                                                     9.735
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.002
                                                     -16.130
                                                     0.215
                                                     -14.785
                                                     15.000
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.327
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.083
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     53.805
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $4.00M to account for the availability of prior year execution balances.

The net decrease of $30.496M between FY19 and FY20 is primarily due to the following major program adjustments within the PE: 

1) Expeditionary Indirect Fire Gen Supt Weapon Sys funding increase of $10.067M from FY19 to FY20 to support continued development, design, test, and integration of emerging capabilities across the Handheld  Command and Control (H2C2) Family of Systems (FoS).   

2) Tactical Radio Systems decrease of $9.940M from FY19 to FY20 reflects transition of NOTM variants from initial design, development, and prototyping to technology refresh cycles.  Decrease also reflects completion of VSAT-M Refresh test asset procurement and 80% of testing events as well as the completion of Terrestrial Wideband Transmission System (TWTS) engineering support.  

3) Air Defense Weapons System decrease of $25.200M from FY19 to FY20 (Base and OCO), Ground Based Air Defense (GBAD)  Increment I, also known as Marine Integrated Air Defense System (MADIS), is due to the migration from research and development to production efforts following Milestone C decision in 1QFY20.  

4) Air Operation Command and Control (C2) System funding decrease of $3.070M from FY19 to FY20 reflects reduction in Theater Battle Management Core System (TBMCS) software development support requirements. 

5) Radar Systems decrease of $2.727M from FY19 to FY20 reflects USMC decision to defer all modernization except the IFF Mode 5/S level 1 upgrade and upgrades specifically to prevent system obsolescence such as the Digital Receive Exciter efforts.
                                
                                 
                                     
                                         2270
                                         Exp Indirect Fire Gen Supt Wpn Sys
                                         
                                             279.659
                                             30.122
                                             19.553
                                             29.620
                                             29.620
                                             20.704
                                             21.011
                                             23.206
                                             27.460
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, AFATDS FoS and THS funding has been realigned from project 2270, Command Post Systems. Beginning in FY19, FTAS funding has been realigned from project 3099 Radar Systems. Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             Marine Air Ground Task Force (MAGTF) Command and Control (C2) Systems (MAGTF C2)- MAGTF C2 Tactical Service Oriented Architecture (TSOA) is an ACAT IV(M) program of record (POR) that is the Marine Corps' response to the Department of Defense (DoD) Net-Centric Services Strategy (NCSS). TSOA is a software only "IT-Box" program that was created in order to achieve agility and greater cost reduction across the USMC Command and Control (C2) Enterprise. This POR has been identified by the USMC Combat Development and Integration (CD&I) as the USMC's Service Oriented Infrastructure (SOI), which is equivalent to a Common Operating Environment (COE). The USMC seeks to rectify its current C2 architecture, which is composed of disparate and duplicative legacy systems through TSOA. TSOA will enable a collapse of this disparate C2 construct and create a Net-centric environment where Marines employ user-centered applications that access required information across Authoritative Data Sources (ADS). This will be achieved through the CD&I-directed TSOA compliance effort in order to reduce duplicative product development and enable a divestiture of legacy disparate systems. This requires additional effort to ensure other ADSs are compliant with the TSOA product line.
TSOA's purpose is to ensure that Marines receive the right information, from trusted and accurate sources, when and where it is needed. This enables decisions "in context" for USMC operations across the Range of Military Operations and in support of the Unified Command Plan. TSOA's four capabilities include: Infrastructure and Services (I&S) which is the capability of authorized users to subscribe and publish required information from ADS with the use of software connectors; Agile Application Development (A2D) which is the capability to develop, accredit, and provide easy-to-learn, user-defined software applications that meet emergent Marine needs; Modular Software Architecture (MSA) which is virtualized, hardware agnostic, and scalable;  Marine Corps Software Resource Center (MCSRC) is the Marine Corps' enterprise "App Store" for developed applications that allows Marines the ability to download, review, rate, and provide feedback. TSOA's RDTEN funding increased by $3.819M between FY19 and FY20 for three reasons. First, TSOA will be upgraded to enable being hosted on emerging Tactical Cloud environments.  Second, TSOA will add additional TDS platforms (e.g., Networking on The Move, Combat Data Network) which will be capable of hosting the SOI. Third, in conjunction with the Office of Naval Research (ONR), TSOA will initiate Artificial Intelligence (AI)/Neural Network (NN) capabilities resulting in a Cognitive Assistant in support of course of action (COA) decision making.   

Joint Battle Command - Platform (JBC-P) Family of Systems (FoS) - JBC-P FoS is an Army led ACAT II program of Joint Requirements Oversight Council (JROC) interest, formerly known as the Blue Force Tracker (BFT) FoS. It is comprised of L-Band SATCOM and is a digital, battle command information FoS that provides integrated, on the move, timely, relevant Command and Control Situational Awareness (C2SA) information to tactical combat, combat support and combat service support commanders, leaders, and key C2 nodes. JBC-P FoS will provide JROC mandated C2SA convergence across Combat Operations Centers (COC), ground vehicles and dismounted personnel.

Identity Dominance System-MC (IDS-MC) - IDS-MC is a multi-modal (fingerprint, iris, and face) biometric collection system that provides the USMC a reliable and effective capability to collect, share, match, access, verify and store identity information. IDS-MC will enable the Marine to collect appropriate biometric, biographical and reference information on an individual and match this locally developed information with pre-existing information available to the expeditionary force. The system will display match results with linkage to the respective individual's biographical and reference information as well as help analyze the response, update records as appropriate, create reports and disseminate updated information. The primary mission of IDS-MC is to provide the Marine Corps with the means to identify persons encountered in the battle space. While IDS-MC is not an intelligence analysis system, it does provide identification information in support of military intelligence and law enforcement operations by providing positive identification of persons of interest. IDS-MC is an enabler in the areas of detainee management and questioning, base access, counterintelligence screening, border control, law enforcement, displaced persons' management and aiding in humanitarian assistance missions. IDS-MC supports the tactical application of identity dominance and fully supports a forward presence, crisis response and contingency response capability. 

The Expeditionary Forensics and Exploitation Capability (EFEC) provides tactical and operational level forensic technical exploitation capabilities required by Marine Corps forward deployed forces. EFEC provides organic Marine Corps forensic capabilities that support the tactical commander with agile, ruggedized, and scalable expeditionary forensic capabilities that are compatible and fully integrated with joint, other Service, and interagency laboratories, yet also tailored to the unique operating requirements of the maritime domain. Maritime applications include the ability to support Marine Expeditionary Units and ruggedized construction for deployment of sensitive forensic testing and analysis equipment. Through the ability to recognize, protect, collect, analyze, store and share items with forensic value, EFEC positively identifies personnel and trace chemicals/elements; forensically exploits document and media in the commander's area of operation; and scientifically links identities and networks to places, events, and activities.  It is a critical enabler to force protection, Counter Improvised Explosive Device, intelligence, targeting and law enforcement operations.

Handheld Command and Control (H2C2) -  The H2C2 portfolio consists of two specific capabilities - secure wireless access to multiple networks and handheld communication platforms. The handheld capability provides low cost (commercially available) platforms (smartphones and tablets) for use on tactical networks, up to SECRET, regardless of the operational environment. The secure wireless capability enables Marines burdened by wired implementations an option to leverage wireless mediums. This capability provides wireless communication between a variety of devices.  Changes in SW development and testing requirements resulted in additional resources required to complete tasks. Ongoing H2C2 source selection efforts resulted contract award for Sample H2C2 equipment and DT Hardware moving from FY18 to FY19.

Global Command and Control System Tactical Combat Operations (GCCS TCO)- The GCCS TCO program is the principal tool within the MAGTF for situational awareness through distribution of the Common Tactical Picture (CTP).  It supports tactical operations providing information via high speed computer systems in a timely manner and includes the Tactical COP Workstation/Servers.  RDT&E funding allows for developmental software development as the program of record changes from a client/server relationship to a cloud based enterprise solution.

The overall increase of $10.067M is principally due to TSOA compliance efforts for MAGTF C2, initial software development support services for GCSS TOS, and the development and certification of software for H2C2.  

Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS) - AFATDS FoS consists of three programs, AFATDS, Back Up Computer System (BUCS) and Mobile Tactical Shelter (MTS).  The AFATDS automates the fire planning, tactical fire direction, and fire support coordination required to support maneuver from the sea and subsequent operations ashore.  AFATDS integrates all supporting arms assets within the MAGTF such as mortars, cannon artillery, rockets and missiles, close air support, and naval surface fire support systems. BUCS is a hand-held computer system designed to provide a backup to the AFATDS in computing ballistic firing solutions, as well as provide survey and Meteorological functions in support of artillery.  Additionally BUCS is the primary ballistic firing solution system during Ship To Objective Maneuver (STOM) and for the Expeditionary Fire Support System (EFSS).  The MTS is a Lightweight Multi-purpose Shelter mounted on a High Mobility Multipurpose Wheeled Vehicle (HMMWV) which protects both the AFATDS and operators from the environment.  MTS enables rapid emplacement and displacement of fire support elements and provides networked communications on the move. Realignment of effort to new Project (C3773) in FY 19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.

Target Hand-Off System (THS) - The THS addressed a Marine Corps operational requirement for a lightweight, handheld, and accurate target acquisition engagement coordination system.  THS provides MAGTF Commanders with the only man-portable target location capability that allows Air Officers and Fire Support Coordinators to prosecute identified targets.  The THS' advance interoperability capability provides the MAGTF Commander with the only portable target acquisition system able to interoperate with all target prosecution platforms available in the battlefield.  The THS is designed for the Forward Air Controllers (FACs), Forward Observers (FOs), Fire Support Teams (FSTs), Firepower Control Teams (FCTs), Tactical Air Control Parties (TACPs) and Reconnaissance Teams to quickly acquire targets in day, night and near-all-weather visibility conditions, in order to conduct precise, rapid indirect surface fire support, Naval Surface Fire Support (NSFS) and Close Air Support (CAS). FY19 increase is due to a realignment from PROJECT C2270 to PROJECT C3773.  Realignment of effort to new Project in FY 19 and beyond reflects USMC Program Management Office (PMO)reorganization to improve support of USMC OPFOR.
                                             
                                                 
                                                     MAGTF C2: Product Development
                                                     
                                                         
                                                             7.133
                                                             0
                                                             -Continued the addition of Authoritative Data Sources from Intelligence, Logistics and Operations to the TSOA in order to meet identified Marine Corps gaps.
-Continued improving and enhancing MAGTF interoperability using the service oriented architecture provided by the TSOA.
-Continued developing applications for the Marine Corps Software Resource Center to enable more effective information sharing and the ability for Marines to make more informed and timely decisions.
-Continued research and development for the deployment of the TSOA to additional Marine Corps platforms (NOTM and MCEITS).
                                                        
                                                    
                                                     
                                                         
                                                             10.022
                                                             0
                                                             -Complete the addition of Authoritative Data Sources from Intelligence, Logistics and Operations to the TSOA in order to meet identified Marine Corps gaps.
-Complete the improvement and enhancement of MAGTF interoperability using the service oriented architecture provided by the TSOA.
-Complete development of applications for the Marine Corps Software Resource Center to enable more effective information sharing and the ability for Marines to make more informed and timely decisions.
-Complete the research and development for the deployment of the TSOA to additional Marine Corps platforms (NOTM and MCEITS).
                                                        
                                                         
                                                             12.869
                                                             0
                                                        
                                                         
                                                             12.869
                                                             0
                                                             -Will initiate and complete the release of new logistics applications and intelligence connectors.
-Will initiate harvested cloud data which enables higher fidelity Machine Learning models. This will enable future Cognitive Assistants.
-Will initiate MCSRC support for USMC Common Handheld devices for lightweight applications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in the amount of $2.847M from FY19 to FY20 is driven by the CD&I mandated TSOA compliance utilizing automated test harnesses and the initiation of hosting TSOA on multiple Tactical Cloud environments (e.g., USMC deployed, U.S. Navy).  This will enable Marines to fight as they train using tactical applications in both garrison and deployed environments.
                                                    
                                                
                                                 
                                                     MAGTF C2: Support Costs
                                                     
                                                         
                                                             1.369
                                                             0
                                                             - Continued system engineering support for system integration, configuration management and technical assessments.
                                                        
                                                    
                                                     
                                                         
                                                             1.387
                                                             0
                                                             - Continue system engineering support for system integration, configuration management, and technical assessments.
                                                        
                                                         
                                                             1.387
                                                             0
                                                        
                                                         
                                                             1.387
                                                             0
                                                             -Will continue system engineering support for system integration, configuration management, and technical assessments of software products.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     MAGTF C2: Test and Evaluation
                                                     
                                                         
                                                             1.659
                                                             0
                                                             -Completed test support for the Joint Tactical Common Operational (COP) Workstation (JTCW).
-Continued to participate in technical working groups in support of test and engineering. 
-Continued to provide technical assistance to other programs supported by Marine Corps Tactical Systems Support Activity (MCTSSA) that involve the use of these systems as well as through the Operating forces Tactical Systems Support Center (OFTSSC) trouble calls
                                                        
                                                    
                                                     
                                                         
                                                             1.057
                                                             0
                                                             -Continue to participate in technical working groups in support of test and engineering.
-Continue to provide technical assistance to other programs supported by Marine Corps Tactical Systems Support Activity (MCTSSA) that involve the use of these systems as well as through the Operating forces Tactical Systems Support Center (OFTSSC) trouble calls.
                                                        
                                                         
                                                             2.081
                                                             0
                                                        
                                                         
                                                             2.081
                                                             0
                                                             -Will initiate TSOA compliance testing with USMC Tactical Data Systems (TDS).
-Will continue to participate in technical working groups in support of test and engineering.
-Will continue to provide technical assistance to other programs supported by Marine Corps Tactical Systems Support Activity (MCTSSA) that involve the use of these systems as well as through the Operating Forces Tactical Systems Support Center (OFTSSC) trouble calls
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $1.024M from FY19 to FY20 reflects the initiation of testing of TSOA Compliance with USMC Tactical Data Systems.
                                                    
                                                
                                                 
                                                     MAGTF C2: Management Services
                                                     
                                                         
                                                             1.301
                                                             0
                                                             -Continued to receive software engineering support to provide appropriate government direction in design and development of software, conduct of source code reviews and prime vendor oversight from Federally Funded Research and Development Center (FFRDC).
                                                        
                                                    
                                                     
                                                         
                                                             1.296
                                                             0
                                                             -Continue to receive software engineering support to provide appropriate government direction in design and development of software, conduct of source code reviews and prime vendor oversight from Federally Funded Research and Development Center (FFRDC).
                                                        
                                                         
                                                             1.296
                                                             0
                                                        
                                                         
                                                             1.296
                                                             0
                                                             -Will continue to receive software engineering support to provide appropriate government direction in design and development of software, conduct of source code reviews, and prime vendor oversight from Federally Funded Research and Development Center (FFRDC).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     AFATDS: Software Development and Integration
                                                     
                                                         
                                                             3.603
                                                             0
                                                             - Complete development of AFATDS software version 6.8.1.1 P2.
- Initiate development of AFATDS software version 7.0.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     AFATDS: Test and Evaluation
                                                     
                                                         
                                                             0.305
                                                             0
                                                             - Complete tests to support G/ATOR and PERM Initial Operational Test and Evaluation (IOT&E) of functionality within AFATDS software version 6.8.1.1. P2.
- Continue interoperability testing for AFATDS and BUCS software between all required Joint C2 and Fires systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     AFATDS: Management Services
                                                     
                                                         
                                                             0.650
                                                             0
                                                             - Continue to provide Engineering Support personnel and travel.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     THS: Product Development
                                                     
                                                         
                                                             1.629
                                                             0
                                                             -Continue development of THS V2 software.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             See Project 3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     EFEC:  Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             -Initiate coordination with government labs and industry for  product testing and integration of Commercial Off-the-Shelf (COTS) capabilities for the EFEC system design.
                                                        
                                                         
                                                             0.550
                                                             0
                                                        
                                                         
                                                             0.550
                                                             0
                                                             -Continue coordination with the government labs and industry for product testing and integration of Commercial Off-the-Shelf (COTS) capabilities for the EFEC system design.
-Initiate User Assessments in support of EFEC MS C/FRP.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         $0.15M increase in FY20 to support performance testing and user assessments in preparation for a MS C/FRP in FY21.
                                                    
                                                
                                                 
                                                     IDS-MC: Support
                                                     
                                                         
                                                             0.847
                                                             0
                                                             - Continued capability requirements analysis to initiate development for IDS-MC Increment 2
- Continued to develop, assess, and integrate emerging technologies for the IDS-MC Increment 2 integrated system design.
                                                        
                                                    
                                                     
                                                         
                                                             0.976
                                                             0
                                                             -Continue to develop, assess, and integrate technologies for the IDS-MC Increment 2 integrated system design.
                                                        
                                                         
                                                             0.987
                                                             0
                                                        
                                                         
                                                             0.987
                                                             0
                                                             - Initiate software engineering support.
- Initiate laboratory integration to facilitate test and network integration cybersecurity updates, to include Technical Readiness Reviews and software patching.
- Initiate Market Research for IDS-MC Increment 3 technical refresh.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     JBC-P: Test and Evaluation
                                                     
                                                         
                                                             0.523
                                                             0
                                                             -Continued laboratories integration to facilitate test and network integration test events.
                                                        
                                                    
                                                     
                                                         
                                                             0.035
                                                             0
                                                             -Continue laboratories integration to facilitate test and network integration test events.
                                                        
                                                         
                                                             0.291
                                                             0
                                                        
                                                         
                                                             0.291
                                                             0
                                                             -Will continue laboratory integration to facilitate network integration and test events in support of mounted and dismounted interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.256M is due to interoperability test requirements between dismounted C2SA equipment and mounted JBCP equipment.
                                                    
                                                
                                                 
                                                     JBC-P: Software and Product Development/Integration
                                                     
                                                         
                                                             0.493
                                                             0
                                                             -Continued coordination with the software and product development teams to assist in the development and integration of the JBC-P software capability and associated testing. 
-Continue software engineering support to provide appropriate government direction in design and development of software.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -Continue coordination with the software and product development teams to assist in the development and integration of the JBC-P software capability and associated testing. 
-Continue software engineering support to provide appropriate government direction in design and development of software.
                                                        
                                                         
                                                             0.588
                                                             0
                                                        
                                                         
                                                             0.588
                                                             0
                                                             -Will continue laboratory integration to facilitate network integration and test events in support of mounted and dismounted interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.588M supports mounted and dismounted interoperability and integration.
                                                    
                                                
                                                 
                                                     GCCS TCO: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.000
                                                             0
                                                        
                                                         
                                                             2.000
                                                             0
                                                             -Will initiate software development support services for a modernization transition from a client/server relationship to a cloud based enterprise solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $2.0M between FY19 and FY20 funds initial software development support services for a modernization transition from a client/server relationship to a cloud based enterprise solution.
                                                    
                                                
                                                 
                                                     H2C2: Test and Evaluation
                                                     
                                                         
                                                             9.622
                                                             0
                                                             -Completed software qualification test event 1 and 2.  
-Initiated software qualification test events 3-5.
-Initiated critical release/Block 1 software testing.
-Initiated cyber security Risk Management Framework (RMF) process, completed initial cyber security controls.
-Continued RMF process, initiating and conducting cyber security testing throughout all planned test events in support of accreditation process.  
-Initiated DT Hardware testing on sample items delivered as part of the MCH Hardware contract.
-Initiated integration testing between MCH hardware and software.
-Initiated interoperability testing between MCH system and JBC-P and other C2 systems.
-Initiated JTIC testing.
-Ongoing MCH Hardware source selection efforts resulted in contract award for Sample hardware moving from FY19 to FY19.
                                                        
                                                    
                                                     
                                                         
                                                             4.238
                                                             0
                                                             -Award MCH Hardware contract which includes Sample hardware required to complete software testing, hardware testing and integration testing.
-Complete software qualification test events 3-5.
-Complete critical release/Block 1 software testing.
-Continue RMF process, initiating and conducting cyber security testing throughout all planned test events in support of accreditation process.
-Complete DT Hardware testing.
-Continue integration testing between MCH hardware and software.
-Continue interoperability testing between MCH system and JBC-P and other C2 systems.
-Continue JTIC testing
                                                        
                                                         
                                                             3.285
                                                             0
                                                        
                                                         
                                                             3.285
                                                             0
                                                             -Initiate Operational Test of Handheld end user devices, software application, peripheral equipment and integration into C2 programs of record, specifically JBC-P, JTCW and AFATDS.
-Complete RMF process and cybersecurity testing in support of accreditation.
-Continue interoperability testing between MCH system and JBC-P and other C2 systems.
-Complete JTIC testing
-Complete integration testing between MCH hardware and software.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.953M in FY20 is due to Hardware/software integration testing requirements and operational test requirements for the MCH system in FY20.
                                                    
                                                
                                                 
                                                     H2C2:  Integration Engineering Support
                                                     
                                                         
                                                             0.988
                                                             0
                                                             -Provided support for quick look technology excursions, and experimentation demonstrations for high risk emerging technologies. Conducted TACDEMO with Weapons and Tactic Instructor Course.  Demonstrated integrated MCH capabilities at Island Marauder 2018 TACDEMO.
-Supported development of Operational Architecture for the H2C2 program, required to support completion of OT and JTIC events.
-Identified all cybersecurity controls and initiated program responses to NIST controls in support of MCH RMF efforts.
-Initiated efforts and planning for software and hardware integration to attain NSA Commercial Solutions for Classified (CSfC) approved capability package in support accreditation.
-Completed development of Performance Work Statement and Requirements Matrix for inclusion in the Request for Proposal for the MCH Hardware Contract.
                                                        
                                                    
                                                     
                                                         
                                                             0.142
                                                             0
                                                             -Continue to provide support for sustained engagement with various industry providers, quick look technology excursions, and experimentation demonstrations for high risk emerging technology.
-Continue efforts for software and hardware integration to attain NSA Commercial Solutions for Classified (CSfC) approved capability package in support accreditation and testing.
-Continue to support development of Operational Architecture for the H2C2 program, required to support completion of OT and JTIC events.
                                                        
                                                         
                                                             4.286
                                                             0
                                                        
                                                         
                                                             4.286
                                                             0
                                                             -Develop, design, and integrate emerging capabilities across the H2C2 portfolio to include: MAGTF Common Handheld end user device, software application, peripheral equipment and integration with existing C2 programs of record. 
Complete support development of Operational Architecture for the H2C2 program, required to support completion of OT and JTIC events.
-Provide support for sustained engagement with various industry providers, quick look technology excursions and experimentation demonstrations for high risk emerging technology, to include emergent CSfC components and Type 1 encryption technologies.
-Complete software and hardware engineering integration efforts for NSA CSfC approved capability packages in support of integration tests.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $4.144M from FY19 to FY20 funds the ongoing development, and certification of software to include code analysis, and cybersecurity engineering required to incorporate emerging technologies to counter emerging threats and maintain Authority to Operate (ATO).
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4631DD
                                                     AFATDS
                                                     
                                                         10.199
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         39.218
                                                    
                                                
                                                 
                                                     PMC/4631FF
                                                     JBC-P
                                                     
                                                         41.678
                                                         17.056
                                                         8.159
                                                         8.159
                                                         8.334
                                                         8.490
                                                         8.700
                                                         8.874
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4631GG
                                                     THS
                                                     
                                                         17.985
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         28.775
                                                    
                                                
                                                 
                                                     RDTE/C3773A
                                                     AFATDS
                                                     
                                                         0.000
                                                         5.391
                                                         5.763
                                                         5.763
                                                         5.911
                                                         6.042
                                                         6.165
                                                         6.288
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4652AA
                                                     IDS-MC
                                                     
                                                         0.000
                                                         0.971
                                                         4.945
                                                         4.945
                                                         1.007
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/C3773B
                                                     THS
                                                     
                                                         0.000
                                                         0.678
                                                         0.409
                                                         0.409
                                                         0.418
                                                         0.426
                                                         0.435
                                                         0.444
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4733AA
                                                     THS
                                                     
                                                         0.000
                                                         24.739
                                                         2.439
                                                         2.439
                                                         2.487
                                                         2.537
                                                         2.588
                                                         2.640
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4733BB
                                                     AFATDS
                                                     
                                                         0.000
                                                         12.521
                                                         12.852
                                                         12.852
                                                         15.531
                                                         15.908
                                                         16.245
                                                         16.570
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4652BB
                                                     EFEC
                                                     
                                                         0.750
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.750
                                                    
                                                
                                                 
                                                     PMC/4631EE
                                                     GCCS TCO
                                                     
                                                         0.689
                                                         0.380
                                                         1.409
                                                         1.409
                                                         9.499
                                                         0.096
                                                         0.098
                                                         0.100
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/LI4631
                                                     H2C2
                                                     
                                                         0.000
                                                         0.000
                                                         11.516
                                                         11.516
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         11.516
                                                    
                                                
                                            
                                             MAGTF C2 (TSOA): TSOA program office has developed its Acquisition Strategy/Acquisition Plan (ASAP) to define the TSOA operational mission, business strategy and the detailed acquisition approach relative to cost, schedule and performance drivers. The TSOA program is being developed and managed using an "IT-Box" construct that supports agile development and requirements oversight for information systems." Requirements for TSOA are described in three key documents: the Information System Initial Capabilities Document (IS-ICD), the Requirements Definition Package (RDP), and the Capability Drop (CD). 

JBC-P: JBC-P FoS is leveraging the Army's development of the JBC-P.  The Marine Corps program is contingent upon the Army's development and acquisition strategy. The Army will fund research and development for JBC-P unless there are Service unique requirements, which the Marine Corps program office will fund. The Marine Corps program office will participate in all design and readiness reviews and joint operational testing events.

Identity Dominance System (IDS): For IDS-MC  Increment 1, the Program Office acquisition strategy leveraged the Navy's IDS Program and provided funding to enhance the Navy's system to meet Marine Corps requirements.  The Marine Corps program office participated in all design and technical reviews as well as the FOT&E activities.  For IDS-MC Increment 2, the Marine Corps Program Office is collaborating with the Army and Navy to leverage market research and technology demonstration data for system hardware and software selection in support of technical refresh. The Marine Corps plans to conduct technology assessments in FY17, conduct agile test events in FY18, MS C/FRP in FY19, and Fielding Decision(with system procurement) in FY20.  and The long-term goal is to equip the Marine with a user-friendly biometric authentication technology that will be employed throughout DoD to deny the enemy freedom of movement within the populace and positively identify known insurgents within an Area of Responsibility (AOR). R&D efforts will be a combined effort with the Navy PM and the USMC for IDS Increment 2, and led by the Marine Corps Program Office.

EFEC:  EFEC will use the evolutionary approach for technology insertion and enhancements. For EFEC Increment 2, the Marine Corps will conduct market research and technology demonstrations with industry to replace EFEC Increment 1 hardware and software. The acquisition of components (software/hardware) will maximize the use of existing COTS, Non-Developmental Items, and Government Furnished Equipment for the Information Technology components.

AFATDS:  AFATDS is managed through Army CECOM, Aberdeen Proving Ground, MD. R&D efforts for the next AFATDS version will be a combined effort between the software developer, the Army PM, and the USMC for software enhancements through DISA. Current software enhancements are performed at Army, Ft. Sill, OK.

THS:  The acquisition of components (software/hardware) for the THS initiative will maximize the use of existing COTS, Government-Off-The-Shelf (GOTS), Non-Developmental Item (NDI), and Government Furnished Equipment (GFE).  Software is transitioning to a government owned baseline.  Software must maintain compatibility with five Programs of Record (POR) and seven Operational Flight Programs (OFP).

H2C2: H2C2 will use an evolutionary approach for technology insertion.  The approach will leverage and mature COTS and NDI technologies to rapidly transition a handheld data capability to other acquisition programs.  H2C2 inserts mature technology into existing programs in order to fill capability gaps and requirement shortfalls.  These technologies will be inserted at different times along gaining program acquisition cycles.  This strategy will apply to available technology at different proposed technology insertion points for each gaining program. Additionally, H2C2 has been tasked to develop a solution that meets the JBC-P Dismount requirements and C2SA interoperability with existing C2 POR. Contract award for Sample H2C2 hardware planned for FY18 delayed until FY19 due to ongoing Source Selection efforts and USMC priorities.

GCCS TCO: The Program is managed by Marine Corps System Command (MCSC) internal program management, engineering, logistics and financial support.  Hardware acquisition is accomplished by using MCSC Marine Corps Common Hardware Suite (MCHS) and a combination of MCHS and MCSC Command and Control Systems (C2S) contracting.  Software acquisition, integration and support is provided using Space and Naval Warfare Systems Center Atlantic (SSC-A).  Program reutilizes Joint Staff, Defense Information Systems Agency (DISA) provided software for its functional and capability requirements and Marine Corps specific hardware for its hardware solution.
                                             Milestone Reviews
                                        
                                         
                                             Funding increase of $10.015M from FY19 to FY20 reflect software development and operational testing, and allows for technology insertion for modernization.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MAGTF C2
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 52.524
                                                                 
                                                                     3.433
                                                                     2018-04
                                                                
                                                                 
                                                                     6.658
                                                                     2019-04
                                                                
                                                                 
                                                                     2.815
                                                                
                                                                 
                                                                     2.815
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 12.124
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2.
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 6.355
                                                                 
                                                                     1.200
                                                                     2018-06
                                                                
                                                                 
                                                                     1.000
                                                                     2019-05
                                                                
                                                                 
                                                                     2.986
                                                                
                                                                 
                                                                     2.986
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             WR
                                                             SSC A
                                                             Charleston, SC
                                                             
                                                                 8.032
                                                                 
                                                                     2.000
                                                                     2018-04
                                                                
                                                                 
                                                                     1.500
                                                                     2019-02
                                                                
                                                                 
                                                                     1.004
                                                                
                                                                 
                                                                     1.004
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 1.983
                                                                 
                                                                     0.500
                                                                     2018-03
                                                                
                                                                 
                                                                     0.864
                                                                     2019-06
                                                                
                                                                 
                                                                     0.864
                                                                
                                                                 
                                                                     0.864
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             C
                                                             CPFF
                                                             NSWC2
                                                             Dahlgren, VA
                                                             
                                                                 0.560
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             C
                                                             CPFF
                                                             ARL
                                                             Penn State, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             C
                                                             CPFF
                                                             NG
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.000
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             MIPR
                                                             DISA
                                                             Belleville, IL
                                                             
                                                                 0.964
                                                                 
                                                                     1.890
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             MIPR
                                                             Army/SEC
                                                             Fort Sill, OK
                                                             
                                                                 1.500
                                                                 
                                                                     1.713
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             THS
                                                             C
                                                             IDIQ
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.331
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.331
                                                            
                                                        
                                                         
                                                             THS
                                                             WR
                                                             NAWC - China Lake
                                                             China Lake, CA
                                                             
                                                                 0.754
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.754
                                                            
                                                        
                                                         
                                                             THS
                                                             MIPR
                                                             AMRDEC
                                                             Huntsville, AL
                                                             
                                                                 6.748
                                                                 
                                                                     1.629
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 3.510
                                                                 
                                                                     0.236
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             C
                                                             CPFF
                                                             SPAWAR2
                                                             Charleston, SC
                                                             
                                                                 0.822
                                                                 
                                                                     0.005
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.003
                                                                
                                                                 
                                                                     0.003
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             C
                                                             CPFF
                                                             NSWC2
                                                             Crane, IN
                                                             
                                                                 0.399
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.291
                                                                
                                                                 
                                                                     0.291
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             WR
                                                             DPSS
                                                             China Lake, CA
                                                             
                                                                 0.565
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             WR
                                                             DPSS2
                                                             China Lake, CA
                                                             
                                                                 1.382
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.382
                                                            
                                                        
                                                         
                                                             JBC-P
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.252
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.294
                                                                
                                                                 
                                                                     0.294
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.546
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 133.461
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GCCS TCO
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             MAGTF C2
                                                             WR
                                                             SPAWAR
                                                             San Diego, CA
                                                             
                                                                 6.155
                                                                 
                                                                     1.369
                                                                     2018-02
                                                                
                                                                 
                                                                     1.387
                                                                     2019-02
                                                                
                                                                 
                                                                     1.387
                                                                
                                                                 
                                                                     1.387
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 10.298
                                                            
                                                        
                                                         
                                                             H2C2  Integration Eng
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 3.484
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.053
                                                                
                                                                 
                                                                     1.053
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 4.537
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             C
                                                             FFP
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.664
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.578
                                                                
                                                                 
                                                                     0.578
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.242
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 1.108
                                                                 
                                                                     0.676
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.732
                                                                
                                                                 
                                                                     0.732
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.516
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             WR
                                                             NSWC China Lake
                                                             China Lake, CA
                                                             
                                                                 0.615
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.623
                                                                
                                                                 
                                                                     1.623
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.238
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             C
                                                             FFP
                                                             NSWC Crane2
                                                             Crane, IN
                                                             
                                                                 0.060
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             Various
                                                             MCSC
                                                             Stafford, VA
                                                             
                                                                 0.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             C
                                                             FFP
                                                             MITRE
                                                             Stafford, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.312
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.312
                                                            
                                                        
                                                         
                                                             H2C2 Integration Eng
                                                             WR
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.142
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.142
                                                            
                                                        
                                                         
                                                             IDS-MC
                                                             C
                                                             FFP
                                                             MITRE
                                                             Mc Lean, Va
                                                             
                                                                 0.703
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.156
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.859
                                                            
                                                        
                                                         
                                                             IDS-MC
                                                             MIPR
                                                             AFRL
                                                             Wright-Paterson AFB, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.760
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.760
                                                            
                                                        
                                                         
                                                             IDS-MC
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.556
                                                                 
                                                                     0.087
                                                                     2018-03
                                                                
                                                                 
                                                                     0.398
                                                                     2019-03
                                                                
                                                                 
                                                                     0.987
                                                                
                                                                 
                                                                     0.987
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IDS-MC
                                                             C
                                                             CPFF
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             IDS-MC
                                                             C
                                                             BA
                                                             JITC
                                                             Fort Huachuca, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.122
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.122
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             AFATDS
                                                             MIPR
                                                             Army/SEC
                                                             Ft. Sill, OK
                                                             
                                                                 0.000
                                                                 
                                                                     0.305
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.305
                                                            
                                                        
                                                         
                                                             JBCP
                                                             C
                                                             FFP
                                                             NSWC Corona5
                                                             Norco, CA
                                                             
                                                                 0.345
                                                                 
                                                                     0.523
                                                                     2018-06
                                                                
                                                                 
                                                                     0.035
                                                                     2019-06
                                                                
                                                                 
                                                                     0.291
                                                                
                                                                 
                                                                     0.291
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.194
                                                            
                                                        
                                                         
                                                             H2C2
                                                             WR
                                                             SPAWAR1
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     1.762
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.762
                                                            
                                                        
                                                         
                                                             H2C2
                                                             WR
                                                             NSWC Corona
                                                             Norco, CA
                                                             
                                                                 0.000
                                                                 
                                                                     6.312
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 6.562
                                                            
                                                        
                                                         
                                                             H2C2
                                                             C
                                                             FFP
                                                             SPAWAR2
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.858
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.358
                                                            
                                                        
                                                         
                                                             H2C2
                                                             C
                                                             FFP
                                                             NSWC Corona1
                                                             Norco, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             H2C2
                                                             WR
                                                             NSWC China Lake
                                                             China Lake, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             H2C2
                                                             WR
                                                             MCOTEA
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.785
                                                                
                                                                 
                                                                     1.785
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.785
                                                            
                                                        
                                                         
                                                             H2C2
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.690
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.440
                                                            
                                                        
                                                         
                                                             H2C2
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.238
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.238
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 3.158
                                                                 
                                                                     0.859
                                                                     2018-02
                                                                
                                                                 
                                                                     0.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.517
                                                            
                                                        
                                                         
                                                             MAGTF C2
                                                             C
                                                             FFPLOE
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 3.491
                                                                 
                                                                     0.800
                                                                     2018-01
                                                                
                                                                 
                                                                     0.557
                                                                     2019-04
                                                                
                                                                 
                                                                     2.081
                                                                
                                                                 
                                                                     2.081
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 6.929
                                                            
                                                        
                                                         
                                                             EFEC
                                                             WR
                                                             SPAWAR3
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.950
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 15.688
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.688
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             MAGTF C2
                                                             C
                                                             CPFF
                                                             CECOM/MITRE
                                                             Ft. Monmouth, NJ
                                                             
                                                                 7.527
                                                                 
                                                                     1.301
                                                                     2018-03
                                                                
                                                                 
                                                                     1.296
                                                                     2019-06
                                                                
                                                                 
                                                                     1.296
                                                                
                                                                 
                                                                     1.296
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             C
                                                             CPFF
                                                             CECOM/MITRE
                                                             Ft. Monmouth, NJ
                                                             
                                                                 0.700
                                                                 
                                                                     0.650
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.350
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative  Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.291
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.291
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                                                     Proj 2270
                                                     
                                                         
                                                             MAGTF C2 Security Controls Testing FY19
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MAGTF C2 TRR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MAGTF C2 ECP FY20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MAGTF C2 SIT
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MAGTF C2 Security Controls Testing FY20
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JBC-P FoS Platform Fielding - MTVR, LVSR, AAV
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JBC-P FoS Platform Fielding - LAV
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             JBC-P FoS Platform Fielding - JLTV
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             H2C2 MS C
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IDS-MC MS C/FRP
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IDS-MC Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IDS-MC INC 3 MDDR
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EFEC Inc 2 MDDR
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EFEC TRR
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EFEC MS C
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             GCCS TCO PM DW & HW FD 6.0.0.X
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GCCS TCO Award MCHS Clients
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GCCS TCO TRR SIT
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GCCS TCO PM SW RD (6.X.X.X)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             GCCS TCO SEP Update
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2273
                                         Air Ops Cmd & Control (C2) Sys
                                         
                                             437.381
                                             11.130
                                             8.467
                                             5.397
                                             5.397
                                             6.685
                                             7.660
                                             5.913
                                             6.000
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Combat Operations Center (COC) has be realigned from Project C2273 to C2275, Radio Systems, to support US Marine Corps (USMC) Program Management Office (PMO) reorganization to improve support of USMC Operating Forces (OPFOR).
                                             Combat Operations Center (COC) - The COC provides commanders with a rapidly deployable, common, modular, and scalable operational agency that facilitates command and control across the full spectrum of MAGTF operations.  The AN/TSQ-239A Family of Systems (FoS), is designed to provide centralized C2 Operational Facilities (OPFAC) to collect, process, and disseminate tactical data for the commander and staff of a Marine Expeditionary Force (MEF), Division, Wing, Marine Logistics Group, Regiment, Marine Air Group, Battalion, and Squadron.  The COC provides the commander with a Common Operational Picture (COP) and tactical data and communications assets needed to plan and conduct operations in an expeditionary combat environment.  The system enables analytical and intuitive decision-making with a modular and scalable equipment set consisting of a common module OPFAC, C2 system, visual displays, and SW.  Existing Tactical Data System software, previously resident on numerous platforms throughout the Marine Air Ground Task Force (MAGTF), have been re-hosted on the COC system to provide commanders with integrated data access and communications  COC transitions from Project C2273 to Project C2275 in FY19.

Composite Tracking Network (CTN) - Provides a ground based sensor netting solution that significantly improves situational awareness by correlating sensor measurement data (target position, speed, heading, Identification Friend and Foe (IFF), etc.) from local and remote radars in the Cooperative Engagement Capability (CEC) network. This data is then provided to the warfighter in the form of composite, real-time, air surveillance tracks to the Marine Air Command and Control node and is integral in providing an accurate representation of the airspace to reduce ground to air and air to air fratricide, facilitate more effective integration of air and surface fires, extend the air defensive capability of the Naval force in the littorals and enable integrated fire control (IFC) for the Marine Corps. 

Remote Video Viewing Terminal (RVVT) - Consists of Commercial Off-The-Shelf (COTS) Video Down-Link (VDL) products such as the VideoScout Mobile Configuration 2 (VS-MC/2), VideoScout Mobile Configuration 3 (VS-MC/3), Man Portable Video Down-Link (MPVDL) that allow for the viewing and exploitation of Full Motion Video (FMV) from Intelligence, Surveillance and Reconnaissance (ISR) assets.  VDL systems are mission critical for coordination of direct and indirect fires and the prevention of fratricide.  These systems provide the warfighter with video and metadata from all USMC manned and unmanned aircraft to include but not limited to Raven B, Puma, Micro-UAS, Shadow, Predator, Fire Scout, and Litening Pod on P-3, AV8-B, and F/A-18.  Data is displayed to Forward Observers (FO), Joint Fires Observers (JFO), Joint Terminal Attack Coordinators (JTAC), and Forward Air Controller (FAC).

Theater Battle Management Core System (TBMCS) - Joint mandated Air War planning tool for the generation, dissemination and execution of the Air Tasking Order (ATO).  TBMCS is an Air Force led program, which provides the automated tools necessary to manage tactical air operations, execute area air defense and airspace management in the tactical area of operation, and coordinate operations with components of other military services.  TBMCS is located at the Tactical Air Command Center (TACC), with remotes located throughout the area of operation. It is scalable, allowing for joint, coalition and service specific operations. It is an evolutionary acquisition program. USMC has initiated funding in support of Air Force led Command and Control Air Operation System - Command and Control Information Services (C2AOS-C2IS) requirements. USMC is funding participation in the Air Force's test events to ensure USMC requirements are being implemented as Command and Control Air Operation System - Command and Control Information Services (C2AOS-C2IS) will be the replacement for Air Force TBMCS. C2AOS-C2IS - is an ACAT III, post Milestone B, Air Force led program. C2AOS-C2IS will bring increased capability to the Operating Forces with a modern services based infrastructure and modern applications. C2AOS-C2IS provides additional tools to conduct: Situational Awareness and Assessment; Airspace De-confliction; Execution Management and Re-planning; Close Air Support; Targeting/Weaponeering; and Time Critical Targeting. Software development and sustainment keeps Marine Aviation relevant and operational in a joint theater. USMC risk reduction efforts include conducting Critical Analysis/Map Abstraction Layer implementation and assessment and Risk Reduction Testing.

The decrease in funding of $3.07M from FY19 to FY20 is primarily due to a decrease of $2.212M in TBMCS because of a reduction in software development support from Lockheed Martin.
                                             
                                                 
                                                     COC: Continued Capability Solution
                                                     
                                                         
                                                             1.223
                                                             0
                                                             -Continued testing and software integration efforts needed to align with other C2 systems.
-Completed market research for hardware refresh.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -In FY19 COC funding is realigned to project 2275.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     COC:  Management Services
                                                     
                                                         
                                                             1.187
                                                             0
                                                             -Continued engineering support for system optimization and system enhancements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -In FY19 COC funding is realigned to project 2275.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Composite Tracking Network (CTN): Support and Management Services
                                                     
                                                         
                                                             0.897
                                                             0
                                                             - Continued systems engineering efforts and updates to the software baseline to support annual Cooperative Engagement Capability (CEC) Formal Qualification Tests (FQTs) and Independent Verification and Validations (IV&Vs), maintain cybersecurity updates and its Authority to Operate.
- Continued travel, engineering support, and test support for G/ATOR DT-1E, G/ATOR IOT&E, CEC Design Agent (DA) T&E, and CAB-E DT-1.
                                                        
                                                    
                                                     
                                                         
                                                             0.224
                                                             0
                                                             - Continue systems engineering efforts and updates to the software baseline to support annual CEC FQTs and IV&Vs, maintain cybersecurity updates and its Authority to Operate.
- Continue travel, engineering support, and test support G/ATOR DT-1E, G/ATOR IOT&E, CEC DA T&E, CAB-E DT-2, and
                                                        
                                                         
                                                             0.214
                                                             0
                                                        
                                                         
                                                             0.214
                                                             0
                                                             - Continue systems engineering efforts and updates to the software baseline to support annual CEC FQTs and IV&Vs, maintain cybersecurity updates and its Authority to Operate.
- Continue travel, engineering support, and test support for G/ATOR Mode V Integration and CAB-E Field User Evaluation (FUE).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of 0.01 from FY 2019 to FY 2020 is due to ramp down of support for G/ATOR Mode V Integration.
                                                    
                                                
                                                 
                                                     Composite Tracking Network (CTN): Engineering Development
                                                     
                                                         
                                                             0.988
                                                             0
                                                             - Continue software certification to maintain interoperability with Cooperative Engagement Capability (CEC) Network to include associated engineering support.
- Continue Independent Verification and Validation support as well as Information Assurance (IA) tactical side hardening regression testing.
                                                        
                                                    
                                                     
                                                         
                                                             1.215
                                                             0
                                                             - Continue software certification to maintain interoperability with Cooperative Engagement Capability (CEC) Network to include associated engineering support.
- Provide engineering support for CTN Software Development and Integration, CTN System Verification Testing, and Joint testing and certification efforts required to support the G/ATOR Mode V and CTN interface.
                                                        
                                                         
                                                             0.742
                                                             0
                                                        
                                                         
                                                             0.742
                                                             0
                                                             - Continue software certification to maintain interoperability with Cooperative Engagement Capability (CEC) Network to include associated engineering support.
- Continue engineering support for CTN Software Development and Integration and System Verification Testing, and certification efforts required to support the G/ATOR Mode V and CTN interface.
- Continue to support CEC Independent Verification and Validation support and Formal Qualification Test (FQT)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.473M from FY 2019 to FY 2020 is due to transition from development of the CAB-E antenna to production.
                                                    
                                                
                                                 
                                                     Composite Tracking Network (CTN): Developmental Testing and Cyber Security
                                                     
                                                         
                                                             1.883
                                                             0
                                                             - Continue integration and interoperability developmental testing with CAC2S, G/ATOR, and the TPS-59 Mode V.
- Continue Information Assurance (IA) developmental activities.
- Conduct CAB-E Formal Qualification Test (FQT) and Field User Evaluation (FUE) test events.
- Initiate CTN Independent Verification and Validation (IV&V) testing to include associated engineering support.
- Conduct developmental tests in support of Common Array Block-Expeditionary (CAB-E) to include associated engineering support.
                                                        
                                                    
                                                     
                                                         
                                                             0.733
                                                             0
                                                             - Continue integration and interoperability developmental testing with CAC2S, G/ATOR, and the TPS-59 Mode V.
- Continue Information Assurance (IA) developmental activities.
- Continue CTN Independent Verification and Validation (IV&V) testing to include associated engineering support.
- Initiate G/ATOR Mode V Integration and Testing beginning 2Q FY 2019.
                                                        
                                                         
                                                             0.719
                                                             0
                                                        
                                                         
                                                             0.719
                                                             0
                                                             - Initiate support for the CAB Family of Antennas (FoA) FQT and IV&V.
- Conduct CAB-E Field User Evaluation (FUE) test events.
- Continue support for G/ATOR Mode V Integration and Testing beginning 2Q FY 2019.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         decrease of $0.014M from FY 2019 to FY 2020 is due to reduction of CTN support for G/ATOR Mode V Integration and Testing.
                                                    
                                                
                                                 
                                                     RVVT: Preparation
                                                     
                                                         
                                                             1.112
                                                             0
                                                             - Continue the development and integration of software to ensure full motion video compatibility across the spectrum of weapons and targeting platforms that receive and transmit the data.
                                                        
                                                    
                                                     
                                                         
                                                             1.125
                                                             0
                                                             - Initiate integration with type 1 encrypted sensor platforms to ensure interoperability with newly fielded airframes. - Complete Video Scout MC2 Integration with Windows 10 to comply with Cyber security requirements and maintain IA certifications.
                                                        
                                                         
                                                             0.876
                                                             0
                                                        
                                                         
                                                             0.876
                                                             0
                                                             - Continue integration with type 1 encrypted sensor platforms to ensure interoperability with newly fielded airframes. 
- Initiate developmental and operational testing of software supporting newly fielded airframes.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.249M from FY 2019 to FY 2020 is due to completion of the VS MC2 WINDOWS 10 integration effort.
                                                    
                                                
                                                 
                                                     C2AOS-C2IS Product Development
                                                     
                                                         
                                                             0.445
                                                             0
                                                             - Develop and assess tactical map software to interface with C2AOS-C2IS.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Decrease of $0.445M from FY 2018 to FY 2019 due to the completion of tactical map software development with C2AOS-C2IS in FY 2018.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     C2AOS-C2IS Support
                                                     
                                                         
                                                             0.240
                                                             0
                                                             - Initiated critical analysis efforts with C2AOS-C2IS applications in support of risk reduction testing, developmental test, and operational test.
                                                        
                                                    
                                                     
                                                         
                                                             0.314
                                                             0
                                                             - Continue critical analysis efforts with C2AOS-C2IS applications in support of Air Force led multiservice operational test and evaluation and USMC led Operational Test (OTs) events.
                                                        
                                                         
                                                             0.323
                                                             0
                                                        
                                                         
                                                             0.323
                                                             0
                                                             - Continue critical analysis efforts with C2AOS-C2IS applications in support of Air Force led multiservice operational test and evaluation, USMC led developmental test (DT), and Field User Evaluation (FUE).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.009 from FY 2019 to FY 2020 is due to increased travel to support USAF-led software builds.
                                                    
                                                
                                                 
                                                     C2AOS-C2IS Test and Evaluation
                                                     
                                                         
                                                             1.355
                                                             0
                                                             - Initiate information assurance testing on developmental software to determine the cyber security posture and conduct risk reduction testing to identify potential vulnerabilities.
-  Initiate USMC support of Air Force C2AOS-C2IS Joint Partner testing.
-  Conduct Regression Testing of tactical map software interface.
-  Initiate test support efforts to Air Force led Integrated Developmental Test, Integrated Developmental Test Regression Test and Operational Tests.
                                                        
                                                    
                                                     
                                                         
                                                             1.529
                                                             0
                                                             - Participate in Air Force led Multiservice Operational Test and Evaluation (MOT&E) test event to ensure USMC requirements are addressed. 
- Continue information assurance testing on developmental software to determine the cyber security posture and conduct risk reduction testing to identify potential vulnerabilities.
- Continue USMC support of Air Force C2AOS-C2IS Joint Partner testing.
                                                        
                                                         
                                                             1.548
                                                             0
                                                        
                                                         
                                                             1.548
                                                             0
                                                             - Continue to support Air Force led MOT&E test event. 
- Continue information assurance testing on developmental software to determine the cyber security posture and conduct risk reduction testing to identify potential vulnerabilities.
- Continue USMC support of Air Force C2AOS-C2IS Joint Partner testing.
- Initiate USMC C2AOS/C2IS Developmental Testing (DT) and Field User Evaluation (FUE)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.019 from FY 2019 to FY 2020 is due to USMC C2AOS/C2IS DT and FUE.
                                                    
                                                
                                                 
                                                     C2AOS-C2IS Management Services
                                                     
                                                         
                                                             0.335
                                                             0
                                                             - Initiate management support efforts to participate in the development of C2AOS-C2IS and Air Force led test events to ensure USMC requirements are addressed.
                                                        
                                                    
                                                     
                                                         
                                                             0.396
                                                             0
                                                             - Continue management support efforts to participate in the development of C2AOS-C2IS. This includes Air Force led Multiservice Operational Test and Evaluation (MOT&E) test events to ensure USMC requirements are addressed, and support USMC led operational tests (OTs).
                                                        
                                                         
                                                             0.256
                                                             0
                                                        
                                                         
                                                             0.256
                                                             0
                                                             - Continue management support efforts to participate in the development of C2AOS-C2IS which includes an Air Force led test event and development of software build events, in addition to USMC led Developmental Test (DT) and Field User Evaluation (FUE).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.14M from FY 2019 to FY 2020 is due to reduction of required program support for USAF led test events.
                                                    
                                                
                                                 
                                                     TBMCS-Engineering Support & Software Development Support
                                                     
                                                         
                                                             1.465
                                                             0
                                                             -Continued test and evaluation support for TBMCS upgrades for Joint Interoperability.
-Continued development test and evaluation support of USMC developed MR5V and MR6V software releases which support the software baseline for Cyber Security upgrades as well as conduct annual Cyber Security Accreditation.
                                                        
                                                    
                                                     
                                                         
                                                             2.931
                                                             0
                                                             -Continue test and evaluation support for TBMCS upgrades for Joint Interoperability.
-Continue development test and evaluation support of USMC developed MR6V and MR7V software releases which support the software baseline for Cyber Security upgrades as well as conduct annual Cyber Security Accreditation.
                                                        
                                                         
                                                             0.719
                                                             0
                                                        
                                                         
                                                             0.719
                                                             0
                                                             - Continue test and Evaluation support for TBMCS upgrades for Joint Interoperability.
- Continue development test and Evaluation support of USMC developed MR7V and MR8V software releases which support the software baseline for Cyber Security upgrades as well as conduct annual Cyber Security Accreditation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $2.212M from FY 2019 to FY 2020 is due to a reduction of TBMCS SW development support from Lockheed Martin.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4640CT
                                                     CTN
                                                     
                                                         1.074
                                                         5.455
                                                         10.070
                                                         10.070
                                                         14.301
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         84.236
                                                    
                                                
                                                 
                                                     PMC/4640CU
                                                     MACCS
                                                     
                                                         2.662
                                                         0.050
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         96.599
                                                    
                                                
                                                 
                                                     PMC/4640DX
                                                     TBMCS
                                                     
                                                         1.902
                                                         1.477
                                                         1.464
                                                         1.464
                                                         1.293
                                                         1.315
                                                         1.353
                                                         1.400
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/464023
                                                     RVVT
                                                     
                                                         8.469
                                                         7.287
                                                         5.874
                                                         5.874
                                                         0.020
                                                         6.198
                                                         0.001
                                                         0.129
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/463100
                                                     COC
                                                     
                                                         16.185
                                                         5.768
                                                         8.440
                                                         8.440
                                                         12.123
                                                         12.365
                                                         16.005
                                                         16.318
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             TBMCS - is an ACAT III, Air Force led program with joint interest/oversight.  USMC will continue following the Air Force lead when fielding only the joint modules of TBMCS. As USMC unique requirements are identified, USMC will deviate accordingly to sufficiently sustain its systems. For instance TBMCS separately manages the development and fielding of software and hardware engineering change proposals for Information Assurance (IA) and functionality updates to ensure daily direct support of the Air Battle Plan in joint theaters of operation. The Air Force is in the process of transitioning TBMCS to C2AOS-C2IS.  C2AOS-C2IS is an ACAT III, Air Force led joint interest program and identified as a viable replacement of TBMCS.  C2AOS-C2IS is currently in development by the Air Force with an anticipated Full Deployment Decision (FDD) 4th quarter FY 2019.  The USMC C2AOS-C2IS strategy is to support and participate in the Air Force led FY 2019 joint test events, implementation of a tactical map interface, and conduct risk reduction testing in order to ensure the USMC remains aligned with the Air Force mandated testing and fielding schedules.
						
CTN - The USMC's CTN acquisition strategy is to participate in the USN's Cooperative Engagement Capability (CEC) program procurement and testing, making necessary modifications to support the Marine Corps' requirement. The next major efforts are the development and procurement of the Common Array Block-Expeditionary (CAB-E) Antenna to replace the aging Composite Solid State Antenna (CSSA). CTN is to leverage the Naval Sea Systems Command (NAVSEA) led effort to procure CAB antennas. CTN is to procure fourteen (14) CAB-E variants FY 2019 - FY 2021. CTN will develop Mode V interfaces with the Ground/Air Task Oriented Radar (G/ATOR) and the Common Aviation Command and Control System (CAC2S). The mode V is CTN's Identification Friend or Foe (IFF) capability.

RVVT - The RVVT acquisition strategy is to continue integration of Video Down-Link (VDL) systems into new and existing sensor platforms by enhancing the encryption, range, and reducing the power and weight requirements in order to support existing and planned capabilities supporting targeting and fires activities. Efforts to integrate Full Motion Video (FMV) to support Joint Fires Observers (JFOs) and Joint Terminal Attack Controllers (JTACs) began in FY 2017 and is an ongoing requirement to maintain interoperability with new and existing sensor systems.   		
							
COC - The COC AN/TSQ-239 (V)1-4 is the foundation of USMC C2, meeting near term communications and network requirements across the OpFor.  There is a continuing developmental effort to evolve the COC into a fully integrated MAGTF C2 capability. In FY18, the program continued to maintain industry standard and interoperability with disparate C2 systems across the joint forces.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 257.983
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 257.983
                                                            
                                                        
                                                         
                                                             CTN Engineering Devlopment
                                                             C
                                                             CPFF
                                                             NAVSEA PEO IWS
                                                             Washington, DC
                                                             
                                                                 22.080
                                                                 
                                                                     0.988
                                                                     2018-02
                                                                
                                                                 
                                                                     1.215
                                                                     2019-02
                                                                
                                                                 
                                                                     0.742
                                                                
                                                                 
                                                                     0.742
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             COC
                                                             WR
                                                             NSWC
                                                             Dahlgren,VA
                                                             
                                                                 5.991
                                                                 
                                                                     0.030
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.021
                                                            
                                                        
                                                         
                                                             COC
                                                             WR
                                                             SSC-LANT
                                                             Charleston, SC
                                                             
                                                                 1.658
                                                                 
                                                                     0.198
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.856
                                                            
                                                        
                                                         
                                                             COC
                                                             C
                                                             CPIF
                                                             SSC-Lant2
                                                             Charleston, SC
                                                             
                                                                 0.283
                                                                 
                                                                     0.995
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.278
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Tactical Map Software Development
                                                             SS
                                                             FFP
                                                             Raytheon Solypsis
                                                             Fulton, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.445
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.445
                                                            
                                                        
                                                         
                                                             RVVT
                                                             MIPR
                                                             AMRDEC
                                                             Huntsville, AL
                                                             
                                                                 1.165
                                                                 
                                                                     1.112
                                                                     2018-03
                                                                
                                                                 
                                                                     1.125
                                                                     2019-03
                                                                
                                                                 
                                                                     0.876
                                                                
                                                                 
                                                                     0.876
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.278
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 47.558
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 47.558
                                                            
                                                        
                                                         
                                                             CTN Engineering Support
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 6.270
                                                                 
                                                                     0.850
                                                                     2018-01
                                                                
                                                                 
                                                                     0.208
                                                                     2019-01
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CTN Engineering Support
                                                             WR
                                                             NSWC
                                                             PHD, CA
                                                             
                                                                 0.609
                                                                 
                                                                     0.033
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CTN Engineering Support
                                                             Various
                                                             Travel-TAD
                                                             Not Specified
                                                             
                                                                 1.124
                                                                 
                                                                     0.014
                                                                     2018-09
                                                                
                                                                 
                                                                     0.016
                                                                     2019-09
                                                                
                                                                 
                                                                     0.014
                                                                
                                                                 
                                                                     0.014
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Engineering Support
                                                             WR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.240
                                                                     2017-12
                                                                
                                                                 
                                                                     0.314
                                                                     2018-12
                                                                
                                                                 
                                                                     0.323
                                                                
                                                                 
                                                                     0.323
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.877
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 40.227
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 40.227
                                                            
                                                        
                                                         
                                                             TBMCS Software Development
                                                             C
                                                             FFP
                                                             Lockheed Martin
                                                             Colorado Springs, CO
                                                             
                                                                 13.377
                                                                 
                                                                     1.465
                                                                     2018-03
                                                                
                                                                 
                                                                     2.931
                                                                     2019-03
                                                                
                                                                 
                                                                     0.223
                                                                
                                                                 
                                                                     0.223
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CTN Developmental Testing
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 2.185
                                                                 
                                                                     0.425
                                                                     2018-02
                                                                
                                                                 
                                                                     0.312
                                                                     2019-02
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.172
                                                            
                                                        
                                                         
                                                             CTN Engineering/Cyber Security Development
                                                             C
                                                             CPFF
                                                             NAVSEA PEO IWS
                                                             Washington DC
                                                             
                                                                 1.667
                                                                 
                                                                     1.458
                                                                     2018-01
                                                                
                                                                 
                                                                     0.421
                                                                     2019-01
                                                                
                                                                 
                                                                     0.469
                                                                
                                                                 
                                                                     0.469
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 4.015
                                                            
                                                        
                                                         
                                                             TBMCS/C2AOS-C2IS Engineering Support
                                                             MIPR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.496
                                                                
                                                                 
                                                                     0.496
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.496
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Operational Test Support
                                                             WR
                                                             MCOTEA
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.620
                                                                     2017-12
                                                                
                                                                 
                                                                     0.788
                                                                     2018-12
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.108
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Developmental Test Support
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.315
                                                                     2018-01
                                                                
                                                                 
                                                                     0.327
                                                                     2019-01
                                                                
                                                                 
                                                                     0.425
                                                                
                                                                 
                                                                     0.425
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.067
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Cyber Security Training
                                                             MIPR
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.420
                                                                     2017-12
                                                                
                                                                 
                                                                     0.414
                                                                     2018-12
                                                                
                                                                 
                                                                     0.423
                                                                
                                                                 
                                                                     0.423
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.257
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 28.671
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.671
                                                            
                                                        
                                                         
                                                             COC Engineering Support
                                                             FFRDC
                                                             U.S. Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 6.533
                                                                 
                                                                     1.187
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.720
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS Program Support
                                                             C
                                                             FFP
                                                             NSWC Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.335
                                                                     2018-04
                                                                
                                                                 
                                                                     0.396
                                                                     2019-04
                                                                
                                                                 
                                                                     0.256
                                                                
                                                                 
                                                                     0.256
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.987
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_2273_FILE2.JPG
                                            
                                             
                                                 R4_2020PB_0206313M_2273_FILE3.JPG
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                                                     Proj 2273
                                                     
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR5V ECP Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR6V ECP Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS Option Year 4 Software Development Award
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR5V Government Developmental Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR7V ECP Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS Software Development Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR6V Government Developmental Test
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR8V ECP Development
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS Option Year 1 Software Development Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR7V Government Developmental Test
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TBMCS RDT&E IMS: TBMCS MR8V Government Developmental Test
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - CAB FoA Technical Readiness Review
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - CAB-E Developmental Test #1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - CAB-E Developmental Test #2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - Cooperative Engagement Capability Design Agent Test & Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - TPS-59 Mode V Joint Operational Test Approach (JOTA)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - TPS-59 Mode V Field User Evaluation (FUE)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - G/ATOR DT-1E and IOT&E
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - CAB-E FoA Qualification/FQT/IV&V
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - G/ATOR Mode V Integration and Testing
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CTN RDT&E IMS: CTN - CAB-E Developmental Test #3
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RVVT RDT&E IMS: RVVT Full Operational Capability (FOC)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS TDP Development
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC MAL Engineering Study
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Regression Testing of Tactical Map Interface
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Technical Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Technical Readiness Review 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Participation of USAF Development Tests
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS MOT&E Technical Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Service Level Test / Operational Assessment
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Operational Tests
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USAF MOT&E Phase 1
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Cyber Security Vulnerability Assessment
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USAF MOT&E Phase 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Compliance Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS - USAF Full Deployment Decision (FDD)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Technical Readiness Review 3
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Developmental Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS Technical Readiness Review 4
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Field User Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USMC Cybersecurity Updates
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             C2AOS-C2IS RDT&E IMS: C2AOS-C2IS USAF Software Builds
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2274
                                         Command & Control Warfare Sys
                                         
                                             45.162
                                             8.087
                                             11.992
                                             10.454
                                             10.454
                                             11.698
                                             12.360
                                             27.399
                                             22.547
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             COUNTER RADIO-CONTROLLED IMPROVISED EXPLOSIVE DEVICE (RCIED) ELECTRONIC WARFARE (USMC CREW) SYSTEMS are vehicle mounted and dismounted modular programmable multi-band radio frequency jammers designed to deny enemy use of selected portions of the radio frequency spectrum in the vicinity of the jammer to counter the RCIED threat. The mounted and dismounted systems provide Marines in vehicle convoys and on foot with the necessary protection from the continued and evolving threat of deadly RCIEDs. Legacy CREW systems are currently deployed to meet threats in the multiple theaters of operation and fielded to selected Marine Expeditionary Units (MEU)/Marine Expeditionary Forces (MEF) in support of worldwide deployment. To continue to support the various worldwide missions, each CREW unit receives customized programming (loadsets) to counter that area's RCIED threats. The testing, programming development, and product improvement research are funded with the CREW's RDTE,N funding and prioritized to meet the growing demand for all deployed Marine units. CREW received an Urgent Statement of Need (USON) 30 January 2018 directing the development of Multi-Function Electronic Warfare (MFEW) systems. MFEW will combine the capabilities to conduct the existing Counter Radio-Controlled Improvised Explosive Device Electronic Warfare (CREW) mission, with electronic warfare (EW), electronic attack (EA) to Counter-Unmanned Aircraft System (CUAS), Networking, Direction Finding, and future forward looking capabilities as they are developed. Legacy Crew Capabilities and the MFEW development will be components of the Marine Electronic Warfare Ground Family of Systems (MEGFoS). 

MEGFoS will provide interconnected electronic warfare systems for use at fixed sites, on tactical vehicles, and dismounted that will operate across a range of frequencies in order to provide the Marine Corps that ability to maneuver efficiently inside the electromagnetic spectrum. MEGFOS provides the ability to protect friendly use of spectrum, sense all spectrum usage in an area of responsibility, and to target adversaries inside spectrum with the intent to deny, delay or degrade an adversary's decision making cycle.
                                             
                                                 
                                                     *USMC CREW - Product Development
                                                     
                                                         
                                                             3.896
                                                             0
                                                             -Continued the development of software waveform loadsets for USMC CREW Systems including mounted and dismounted system's waveforms used specifically to counter Improvised Explosive Device (IED) threat worldwide. 
-Continued software waveform loadsets for Universal Test Sets (UTS) across multiple deployment theaters.
-Continued testing and technique development of additional software threatloads to overcome capability issues impacting dismounted Marines and each vehicle platform type.
                                                        
                                                    
                                                     
                                                         
                                                             8.550
                                                             0
                                                             -Develop software waveform loadsets for USMC CREW Systems including mounted and dismounted system's waveforms used specifically to counter Improvised Explosive Device (IED) and CUAS threat worldwide. Increase loadset development of advanced threats and communications targets.
-Develop additional software improvements to overcome select CREW systems capability issues not limited by technology obsolescence. 
-Develop MVPA II vehicle installation kits (VIK) for CREW mounted systems in order to support the integration and installation of the upgrade kits into Marine Corps vehicle platform.
-Conduct system level verification testing on the Modi II and MFEW system to counter RCIED threats.
-Develop increased capability to the baseline MFEW system in order to network MFEW systems together. 
-The change of FY19 (2019PB)to FY19 (2020PB)is for increased investment in development of MFEW capability. This will be added to baseline system that will be fielded in FY20.
                                                        
                                                         
                                                             3.151
                                                             0
                                                        
                                                         
                                                             3.151
                                                             0
                                                             -Develop increased  capability packages for the Modi II and MFEW systems. Specifically, Direction finding capability, an Advanced GUI and Integration in the MAGTF Common Handheld solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $5.399M from FY19 to FY20 is due to the completion of MVPA II VIK development and some of its testing.
                                                    
                                                
                                                 
                                                     *USMC CREW - Support
                                                     
                                                         
                                                             0.155
                                                             0
                                                             -Continued to conduct systems engineering support for the CREW family of systems and integration support required for the mounted CREW into Marine Expeditionary Units (MEU)/Marine Expeditionary Force (MEF) mission profiles by developing vehicle installation kits for these mounted units.  
-Continued system support for CVRJ (V)2, Thor III, Modi II, and Universal Test Sets by analyzing CREW performance impacts resulting from compatibility and environmental risk impacts.
                                                        
                                                    
                                                     
                                                         
                                                             0.159
                                                             0
                                                             -Conduct systems engineering support at a reduced level for the CREW family of systems and integration support required for the mounted CREW into Marine Expeditionary Units (MEU)/Marine Expeditionary Force (MEF) mission profiles by developing vehicle installation kits for these mounted units.  
-Provide system support for the Modi II, and Universal Test Sets by analyzing CREW performance impacts resulting from compatibility and environmental risk impacts.
                                                        
                                                         
                                                             0.164
                                                             0
                                                        
                                                         
                                                             0.164
                                                             0
                                                             -Provide systems engineering support for MFEW (Modi II, MVPA II) and Universal Test Sets by analyzing performance impacts resulting from compatibility, technology and software updates and environmental risks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     *USMC CREW - Test and Evaluation
                                                     
                                                         
                                                             2.192
                                                             0
                                                             -Continued test events in support of the CVRJ (V)2, Thor III, Modi II and Universal Test Set (UTS) systems regarding its ability to defeat the RCIED threat in multiple worldwide locations. 
-Continued testing of the mounted and dismounted CREW production units that will be fielded for Marine Expeditionary Units (MEU)/Marine Expeditionary Force (MEF) use. 
-Continued compatibility testing against USMC and other services devices to ensure Marine Corps CREW systems maintain required performance capabilities.  
-Completed characterizing operational limitations regarding the CREW systems and standoff restrictions for its operation.  
-Completed mounted and dismounted CREW improvements testing to distinguish possible design limitations that can be improved to optimize the Marines use of the system.
                                                        
                                                    
                                                     
                                                         
                                                             1.301
                                                             0
                                                             -Conduct test events in support of the Modi II and MFEW systems regarding its ability to defeat the RCIED and CUAS Threats and provide ES and EA against Communications Targets. 
-Test the mounted and dismounted MFEW production units that will be fielded for Marine Expeditionary Units (MEU)/Marine Expeditionary Force (MEF) use. 
-Conduct compatibility testing against USMC and other services devices to ensure Marine Corps MFEW systems maintain required performance capabilities.
-Conduct mounted and dismounted MFEW improvements testing to distinguish possible design limitations that can be improved to optimize the Marines use of the system.
-Initiate test events for loadsets against advanced and emerging target sets.
-The change of FY19 (2019PB)to FY19 (2020PB)is due to late delivery of MFEW systems resulting in final test events being conducted in 1QFY20. Additionally planned events were updated to better defined test events being conducted.
                                                        
                                                         
                                                             1.019
                                                             0
                                                        
                                                         
                                                             1.019
                                                             0
                                                             -Test of the mounted and dismounted MFEW Engineering Changes that will be fielded.
-Continue compatibility testing against USMC and other services devices to ensure Marine Corps MFEW systems maintain required performance capabilities.
-Test new and developing load-sets ability to exploit or defeat advanced and emerging threat systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $0.282M from FY19 to FY20 is due to reduced hardware development testing.  Baseline MVPA II systems will be fielded by 2Q FY20.
                                                    
                                                
                                                 
                                                     *USMC CREW - Management Services
                                                     
                                                         
                                                             1.844
                                                             0
                                                             -Continued to manage the new RCIED techniques development group and hardware engineering team to enhance loadsets upgrades to counter the evolving threat and prevent technology obsolescence for CVRJ(V)2, Thor III, Modi II and the Universal Test Set systems. Conducting system level configuration management activities for all CREW systems.
                                                        
                                                    
                                                     
                                                         
                                                             1.982
                                                             0
                                                             - Manage the Techniques development group for RCIED, CUAS, and communictions techniques for the Modi II, MFEW and Universal Test Set (UTS)
- Manage System Engineering and Test and Evaluation (T&E) teams associated with MFEW, Modi II and associated development and upgraded capabilities.  
- Conduct system level configuration management activities for all legacy CREW, MFEW equipment and associated software
                                                        
                                                         
                                                             2.041
                                                             0
                                                        
                                                         
                                                             2.041
                                                             0
                                                             -Initiate development of MEGFoS capabilities.  Develop a common, open hardware backplane based off the CMOSS program, and an open software architecture.  This includes development of hardware that is interoperable across the Mounted, Dismounted and fixed site systems,  integration of advanced Transceivers to conduct advanced electronic attack (EA)/electronic support (ES) capabilities,  incorporation of algorithms to conduct precision geolocation autonomously using AI, fully networked electronic warfare to provide a high level of situational awareness to commanders and Marines at the company level, increase frequency range to provide radar EA , and incorporation advance electronic warfare (EW) techniques.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     MEGFoS-Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             4.079
                                                             0
                                                        
                                                         
                                                             4.079
                                                             0
                                                             -Initiate development of MEGFoS capabilities such as electronic attack (EA)/electronic support (ES) capabilities, precision geolocation, fully networked, radar EA, advance electronic warfare (EW) techniques, and enhanced frequency range.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $4.079M from FY19 to FY20 is due to the initiation of the MEGFOS development.  MEGFos will develop capabilities such as EA/ES, precision geolocation, fully networked, radar EA, advance EW techniques, and enhanced frequency range.
                                                    
                                                
                                            
                                             
                                                 
                                                     6520
                                                     MAGTF EW Ground FoS
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         35.000
                                                         80.500
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             COUNTER RADIO-CONTROLLED IMPROVISED EXPLOSIVE DEVICE (RCIED) ELECTRONIC WARFARE (USMC CREW): CREW mounted and dismounted systems provide Marines in vehicle convoys and on foot with the necessary protection from the continued and evolving threat of deadly RCIEDs in all current and future operations. The program will continue to develop new counter techniques, improve capabilities, enhance software and develop upgrades to counter evolving threats and prevent technology obsolescence. Activities include waveform development, non-recurring engineering for system enhancements, capability upgrades, and the testing/government studies required to support these changes. The CVRJ Program consists of 3100 CREW Vehicle Receiver Jammer CVRJ(V)2. The Modi II program consists of 565 dismounted systems currently being issued to deploying Units for CREW and Counter UAS capability. Modi II and the MVPA II are considered Multi- functional Electronic Warfare (MFEW) systems.   FY 19 plan reflects test and evaluation for MFEW development efforts to include software load-set development and capability testing of the Modi II and MVPA II Systems. FY20 plan reflects further test and evaluation for MFEW development efforts to include software load-set development and increased capability testing of the MFEW System, which would provide both CREW and Counter Unmanned Aerial Systems (C-UAS), electronic support, geolocation, direction finding, and networking.  MFEW systems are considered a bridge capability based on a USON requirement and will be replaced by the MAGTF Electronic Warfare Ground Family of Systems (MEGFoS) systems in FY25.MEGFoS will provide a significant improvement is capability when compared to MFEW and what is commercially available today.  

MEGFoS: will employ an evolutionary acquisition strategy utilizing an incremental and phased approach
for development and fielding. The first increment will focus on developing a common hardware and software standard and the integration of legacy capabilities (MFEW) into that standard. Additionally, it will develop and integrate all EW sensors into a common operating picture allowing all elements of the MAGTF to gain and maintain awareness in the Electro-Magnetic (EM) Spectrum. It will also integrate existing legacy capabilities to include, communications EW, CREW and C-UAS. The subsequent phases will be structured to develop and integrate additional capability into the suite of standards and software. This will include but is not limited to, Cyber, Communications, Signature Management, and advanced signals detection and attack techniques. Increment 1 will procure LRIP quantities of 50 in FY23, for Operational Test at the beginning of FY 24, in support of a full rate production decision in FY24. IOC is projected in 4Q FY25.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     USMC CREW NSWC CRANE (Crane, IN) FY18 - FY20: Design, develop and contract engineering changes to the CREW systems and to develop software Threat Load (TL) loadsets for all CREW systems to continue to counter the evolving RCIED Threats.

MEGFoS capabilities developed into MFEW 2.0 in accordance with FY-18 USON.
                                                     
                                                         
                                                             USMC CREW
                                                             WR
                                                             NSWC CD
                                                             CRANE, IN
                                                             
                                                                 6.124
                                                                 
                                                                     1.506
                                                                     2018-06
                                                                
                                                                 
                                                                     2.168
                                                                     2019-02
                                                                
                                                                 
                                                                     3.151
                                                                
                                                                 
                                                                     3.151
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC CREW
                                                             WR
                                                             SSC.A
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     2.174
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC CREW
                                                             TBD
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.216
                                                                     2019-06
                                                                
                                                                 
                                                                     6.382
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MEGFoS
                                                             TBD
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.079
                                                                
                                                                 
                                                                     4.079
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 7.549
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     USMC CREW SSC-Atlantic FY18 - FY20: System Engineering and validation and verification.
                                                     
                                                         
                                                             USMC CREW
                                                             WR
                                                             SSC-A
                                                             CHARLESTON, SC
                                                             
                                                                 1.256
                                                                 
                                                                     0.155
                                                                     2018-06
                                                                
                                                                 
                                                                     0.159
                                                                     2019-02
                                                                
                                                                 
                                                                     0.164
                                                                
                                                                 
                                                                     0.164
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 5.161
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.161
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     USMC CREW YPG (Yuma Proving Grounds, AZ) FY18 - FY20:  Provide test ranges and results analysis for all CREW systems.
USMC CREW NSWC CD FY18 - FY20:  Provide test assets and testing.
                                                     
                                                         
                                                             USMC CREW
                                                             MIPR
                                                             YPG
                                                             YUMA, AZ
                                                             
                                                                 8.802
                                                                 
                                                                     1.892
                                                                     2018-05
                                                                
                                                                 
                                                                     1.301
                                                                     2019-04
                                                                
                                                                 
                                                                     0.370
                                                                
                                                                 
                                                                     0.370
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC CREW
                                                             MIPR
                                                             SOCOM
                                                             TAMPA, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.649
                                                                
                                                                 
                                                                     0.649
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC CREW
                                                             WR
                                                             NSWC CD
                                                             CRANE, IN
                                                             
                                                                 2.335
                                                                 
                                                                     0.300
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 4.347
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.347
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     USMC CREW NSWC CRANE FY18 - FY20: Engineering and Acquisition support.
USMC CREW NSWC DD FY18 - FY20: Configuration Management (CM), Liaison Officer (LNO) and engineering support.
                                                     
                                                         
                                                             USMC CREW
                                                             WR
                                                             NSWC CD
                                                             CRANE, IN
                                                             
                                                                 7.986
                                                                 
                                                                     1.534
                                                                     2018-07
                                                                
                                                                 
                                                                     1.578
                                                                     2019-03
                                                                
                                                                 
                                                                     1.627
                                                                
                                                                 
                                                                     1.627
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             USMC CREW
                                                             C
                                                             CPFF
                                                             NSWC DD
                                                             DAHLGREN VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.310
                                                                     2018-01
                                                                
                                                                 
                                                                     0.404
                                                                     2019-02
                                                                
                                                                 
                                                                     0.414
                                                                
                                                                 
                                                                     0.414
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years  Cumulative Funds
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.602
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.602
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_2274_FILE1.PNG
                                            
                                             
                                                 R4_2020PB_0206313M_2274_FILE2.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     USMC CREW
                                                     
                                                         
                                                             Modi II Issuance Decision
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Modi II Sustainment
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Modi II IOC
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MFEW MDD/FRP
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MFEW Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MFEW ECP Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             THOR III Disposal
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MFEW Issuance Decision
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MFEW IOC
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MFEW ECP Issuance Decision
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MFEW Sustainment
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MEGFoS
                                                     
                                                         
                                                             MEGFoS MDD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS LRIP Procurement
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS GAT
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS ILA
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS FRP Decision
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MEGFoS OT
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2275
                                         Marine Corps Tactical Radio Systems
                                         
                                             60.097
                                             20.994
                                             23.288
                                             13.348
                                             13.348
                                             15.176
                                             14.604
                                             17.551
                                             17.892
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, COC funding has been realigned from project 2273 and Air Operations C2 Systems funding to this project. Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             Tactical Communications Modernization (TCM):  TCM supports the research, testing, and evaluation of non-developmental tactical voice and data radio systems for mounted and dismounted operations within all echelons of the Marine Air-Ground Task Force.  The testing will ensure the communication systems are joint networking capable and support National Security Agency (NSA) Communications Security (COMSEC) Modernization requirements.  The funding provides contracted engineering support, facility test support, and test reporting for multiple systems.  These include the Mobile User Objective System (MUOS), High Frequency Radio II (HFR II), and Multi-Channel Radio Family of System (MCR FoS) (Multi-Channel Man Pack (MCMP) and Multi-Channel Handheld (MCHH)) radios, terminals, antennas, current systems requiring updates or obsolescence issues, and Joint Enterprise Network Manager (JENM).  

Networking on the Move (NOTM):  NOTM provides a robust command and control (C2) capability by integrating tactical data systems with on the move satellite communications (SATCOM) for a beyond line-of-sight ability that allows battlefield commanders to have uninterrupted two-way access to digital data, anywhere on the battlefield.  NOTM provides Marine Air-Ground Task Force (MAGTF) commanders and staffs with full Common Operational Picture (COP) access, virtually unlimited situational awareness and a powerful ability to issue digital orders (fires, maneuver, planning) to GCE, ACE, and LCE units at all echelons while on-the-move or at-the-halt.  NOTM also provides Marine units the capability to link with and extend Defense Information System Network (DISN) services; SIPRNet, NIPRNet, and Defense Switched Networks (DSN).  Integrated full motion video (receipt and retransmission), tactical voice communications plus three options for secure wireless local area network (LAN) connectivity between staff members makes this amphibious capability a crucial asset to all elements of the MAGTF. The USMC currently has three variants depending on the transportation being used; the NOTM Ground Combat Vehicle (GCV), the NOTM Utility Task Vehicle, and the NOTM Airborne (NOTM-A).
  
Very Small Aperture Terminal (VSAT):  The VSAT Family of Systems (FoS) provides wideband beyond-line-of-sight (BLOS), low-cost satellite communications to Marine Air-Ground Task Force (MAGTF) commanders at the Major Subordinate Commands to the Battalion levels.  The VSAT FoS provides the RF communications link in support of the transfer of voice, video, and data services.

Secure Mobile Anti-Jam Reliable Tactical-Terminal (SMART-T): SMART-T is an Army led, ACAT II program. The Marine Corps SMART-T has fielded the full Authorized Acquisition Objective (AAO) of 42 terminals and 35 AN/PSQ-17 Network Planning tools and completed the Advanced Extremely High Frequency (AEHF) upgrades.  The SMART-T is the only USMC asset that provides a SATCOM AEHF capability.  Funding supports test and information efforts associated with component refresh.  

Terrestrial Wideband Transmission Systems (TWTS): TWTS is a capabilities portfolio that provides the Marine Air Ground Task Force (MAGTF) with a continued capability of secure terrestrial digital data transmission. The portfolio includes, the Army/Navy Transportable Radio Communications-170A (AN/TRC-170A) Beyond Line of Sight (BLOS) systems and their replacement Next Generation Troposcatter (NGT).  The AN/MRC-142 and the Wireless Point to Point Link (WPPL) Line of Sight (LOS) systems and their replacement called the LOS Replacement (LOS-R), Tactical Elevated Antenna Mast (TEAMS), and Free-Space Optics (FSO) system.  The NGT capability will provide a high bandwidth communications data link to support remote locations where satellite communication is not available.  The LOS-R capability will provide a digital wideband full duplex link between operating units ashore and units aboard amphibious ships via the Navy's Automated Data Network System (ADNS) to meet ship-to-shore and shore-to-shore communication requirements. FSO is designed to provide additional LOS transmission diversity with an optical line-of-sight transmission path with a Low Probability of Detection/Low Probability of Intercept (LPD/LPI).

Combat Operations Center (COC):  COC provides commanders with a rapidly deployable, common, modular, and scalable operational agency that facilitates command and control across the full spectrum of MAGTF operations.  The AN/TSQ-239A Family of Systems (FoS), is designed to provide centralized C2 Operational Facilities (OPFAC) to collect, process, and disseminate tactical data for the commander and staff of a Marine Expeditionary Force (MEF), Division, Wing, Marine Logistics Group, Regiment, Marine Air Group, Battalion, and Squadron.  The COC provides the commander with a Common Operational Picture (COP) and tactical data and communications assets needed to plan and conduct operations in an expeditionary combat environment.  The system enables analytical and intuitive decision-making with a modular and scalable equipment set consisting of a common module OPFAC, C2 system, visual displays, and SW.  Existing Tactical Data System software, previously resident on numerous platforms throughout the Marine Air Ground Task Force (MAGTF), have been re-hosted on the COC system to provide commanders with integrated data access and communications.  COC transitioned from Project C2273 to Project C2275 beginning FY19.

The overall decrease of $9.94M is principally due the transition of NOTM from initial design, development, and prototyping to its refresh cycle.
                                             
                                                 
                                                     TCM: Product Development
                                                     
                                                         
                                                             1.482
                                                             0
                                                             - Initiated the Life Cycle Cost Estimate (LCCE) supported Multi Channel Man Pack (MCMP) Radio (formerly Multi-Band Radio Replacement (MBR R). Joint Enterprise Network Manager initial release of 3.4 completed.
                                                        
                                                    
                                                     
                                                         
                                                             1.118
                                                             0
                                                             - Funding the Marine Corps fair share cost for development of the Joint Enterprise Network Manager (JENM) update release of 3.4 application and development of 3.5.
                                                        
                                                         
                                                             1.256
                                                             0
                                                        
                                                         
                                                             1.256
                                                             0
                                                             - Will continue funding the Marine Corps fair share cost for development of the Joint Enterprise Network Manager (JENM) application required for MUOS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TCM:  Engineering and Program Support
                                                     
                                                         
                                                             0.266
                                                             0
                                                             - Provided engineering and support efforts for MUOS radios.
                                                        
                                                    
                                                     
                                                         
                                                             0.335
                                                             0
                                                             - Engineering and support efforts for radios such as HFR II and MCMP.
                                                        
                                                         
                                                             0.342
                                                             0
                                                        
                                                         
                                                             0.342
                                                             0
                                                             - Engineering and support efforts for radios such as MCHH, and crypto modernization efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     TCM: Test and Evaluation Support
                                                     
                                                         
                                                             2.703
                                                             0
                                                             - Supported Mobile Objective User System (MUOS) test events and evaluations.  
- Initiated procurement of test assets for equipment such as HFR II and other TCM Family of Systems (FoS).
- Initiated test events such as software development test, road shock, shake and vibration testing and MIL-STD testing.
- HFR II Test assets procured.
                                                        
                                                    
                                                     
                                                         
                                                             3.082
                                                             0
                                                             - Procurement of test assets and initiate test events for TCM Family of Systems (FoS), including Multi Channel Hand Held (MCHH) (formerly THHR Replacement on schedule).
- Test events including software development test, road shock, shake and vibration testing and MIL-STD testing for TCM FoS, such as HFR II and Multi Channel Man Pack (MCMP) (formerly MBR Replacement).
- Supports Mobile Objective User System (MUOS) test and evaluations events with JENM 3.5.
                                                        
                                                         
                                                             2.966
                                                             0
                                                        
                                                         
                                                             2.966
                                                             0
                                                             - Procure test assets to support testing to mitigate obsolescence issues.
- Test events including software development test, road shock, shake and vibration testing and MIL-STD testing for TCM FoS, such as HFR II, Multi Channel FoS, and system updates or obsolescence.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 of $0.362M reflects completion of MCHH test asset procurement.
                                                    
                                                
                                                 
                                                     TCM: Management Services
                                                     
                                                         
                                                             0.706
                                                             0
                                                             - Continued engineering and program support for the TCM Family of Systems (FoS), such as MBR II MUOS, HFR II, and MCMP.
                                                        
                                                    
                                                     
                                                         
                                                             0.386
                                                             0
                                                             - Will support FFRDC engineering and program support for the TCM Family of Systems (FoS), such as HFR II, MCR FoS, MBR II equipment and legacy equipment reaching obsolescence.
                                                        
                                                         
                                                             0.386
                                                             0
                                                        
                                                         
                                                             0.386
                                                             0
                                                             - Will support FFRDC engineering and program support for the TCM Family of Systems (FoS), MCR FoS, MBR II equipment and legacy equipment reaching obsolescence.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     NOTM:  Product Development
                                                     Networking on the Move Research and Development funding supports the design, development, prototyping and Engineering for technology refresh and upgrades, system refreshes and new capabilities.
                                                     
                                                         
                                                             6.433
                                                             0
                                                             - Continued development of NOTM GCV system with reduced size, weight, and power (SWaP) parameters.
- Developed prototype for secure wireless solution in support of all NOTM variants.
- Researched capabilities and began prototype development in support of the NOTM UTV.
- Continued certification efforts in support of a NOTM GCV tri-band radome upgrade.
                                                        
                                                    
                                                     
                                                         
                                                             5.869
                                                             0
                                                             - Complete design and development efforts focused on reducing SWaP parameters of the NOTM-GCV system.
- Complete certification requirements associated with the NOTM GCV tri-band radome upgrade.
- Initiate the Link 16 certification process in support of the NOTM GCV equipment upgrade.
- Continue development efforts in support of NOTM UTV.
                                                        
                                                         
                                                             0.902
                                                             0
                                                        
                                                         
                                                             0.902
                                                             0
                                                             - Complete development of NOTM UTV variant.
- Continue Engineering Change Proposals (ECPs) associated with NOTM tech refreshes, equipment upgrades and usability enhancements of fielded systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $4.967M from FY19 to FY20 reflects transition from initial design, development, and prototyping for the NOTM UTV and SWaP to a technology refresh cycle.
                                                    
                                                
                                                 
                                                     NOTM: Test and Evaluation Support
                                                     Networking on the Move Test and Evaluation funding supports acquisition testing for design, development, production, engineering and fielding of system variants and equipment upgrades.
                                                     
                                                         
                                                             2.779
                                                             0
                                                             - Continued test and evaluation efforts in support of NOTM GCV WIN10 equipment upgrades.
- Completed testing and flight certification of NOTM-A Inc II.
                                                        
                                                    
                                                     
                                                         
                                                             0.687
                                                             0
                                                             - Conduct testing and evaluation efforts in support of the NOTM GCV size, weight and power (SWaP) reduction.
- Continue test and evaluation of NOTM-GCV tri-band radome.
- Conduct testing and evaluation efforts in support of NOTM UTV.
                                                        
                                                         
                                                             0.159
                                                             0
                                                        
                                                         
                                                             0.159
                                                             0
                                                             - Will conduct test and evaluation efforts in support of NOTM technology refreshes and equipment upgrades.
- Will complete test and evaluation efforts in support of NOTM UTV.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.528M from FY19 to FY20 reflects the completion of the SWaP ECP and NOTM-UTV prototype and transition to a technology refresh cycle.
                                                    
                                                
                                                 
                                                     NOTM: Management Services
                                                     NOTM Management Services: Funds support management of NOTM variant requirements.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.200
                                                             0
                                                             - Initiates research efforts of servers and network capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.200M from FY19 to FY20 reflects transition to technology refresh cycle.
                                                    
                                                
                                                 
                                                     VSAT:  Product Development
                                                     
                                                         
                                                             0.402
                                                             0
                                                             - Continued VSAT GUI Design and Development due to quarterly security software updates.
                                                        
                                                    
                                                     
                                                         
                                                             0.613
                                                             0
                                                             - Continue VSAT GUI Design and Development.
- Initiate development efforts for the VSAT-M Replacement system.
                                                        
                                                         
                                                             0.468
                                                             0
                                                        
                                                         
                                                             0.468
                                                             0
                                                             - Continues to support quarterly VSAT GUI design and development efforts to mitigate cyber-security vulnerabilities.
- Procures Next Generation SATCOM test assets in preparation for developmental test in FY21.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $145K reflects completion of VSAT-M Replacement development efforts.
                                                    
                                                
                                                 
                                                     VSAT:  Test and Evaluation
                                                     
                                                         
                                                             0.152
                                                             0
                                                             - Initiated test and evaluation for system refreshes such as Master Reference Terminal (MRT) technical refresh and laptop refresh.
                                                        
                                                    
                                                     
                                                         
                                                             2.495
                                                             0
                                                             - Procurement of VSAT-M Replacement system test asset.
                                                        
                                                         
                                                             1.350
                                                             0
                                                        
                                                         
                                                             1.350
                                                             0
                                                             - Will complete remaining 20% of VSAT-M Refresh testing events.
- Initiate test and evaluation efforts, such as test plans, for Next Generation SATCOM.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.145M from FY19 to FY20 is due to the completion of procurement of VSAT-M Refresh test assets and 80% of VSAT-M Refresh testing events.
                                                    
                                                
                                                 
                                                     VSAT: Engineering and Program Support
                                                     
                                                         
                                                             0.266
                                                             0
                                                             - Continued ECP engineering support to include Windows 10 upgrade, Signal Entry Panel Modification, 9.2 software upgrade, Adaptable Tactical Lightweight Antenna System (ATLAS), and 303T firmware upgrade.
                                                        
                                                    
                                                     
                                                         
                                                             0.201
                                                             0
                                                             - Continue ECPs in support of modem upgrades and development efforts focusing on Next Generation SATCOM.
                                                        
                                                         
                                                             0.201
                                                             0
                                                        
                                                         
                                                             0.201
                                                             0
                                                             - Continue ECPs in support of modem upgrades and development efforts for Next Generation SATCOM.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     VSAT:  Management Services
                                                     
                                                         
                                                             0.946
                                                             0
                                                             - Continued engineering efforts in support of analysis of requirements development.
                                                        
                                                    
                                                     
                                                         
                                                             0.079
                                                             0
                                                             - Continue engineering efforts through a FFRDC in support of analysis of requirements and research to mitigate end-of-life/end-of-sale, and component obsolescence.
                                                        
                                                         
                                                             0.055
                                                             0
                                                        
                                                         
                                                             0.055
                                                             0
                                                             - Continue engineering efforts through a FFRDC in support of analysis of requirements and research to mitigate end-of-life/end-of-sale, and component obsolescence.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY19 to FY20.
                                                    
                                                
                                                 
                                                     SMART-T: Engineering  and Program Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Continued to fund ECPs and Information Assurance support efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.083
                                                             0
                                                             - Continue to fund ECPs and Information Assurance support efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The United States Marine Corps (USMC) decided to terminate the SMART-T program in order to better align to the National Defense Strategy.
                                                    
                                                
                                                 
                                                     SMART-T:  Management Services
                                                     
                                                         
                                                             0.180
                                                             0
                                                             - Continued to provide engineering analysis on potential future technical upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             0.099
                                                             0
                                                             - Continue to provide engineering analysis through a FFRDC on potential future technical upgrades and research to mitigate end-of-life/end-of-sale, and component obsolescence.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - Continue to provide engineering analysis through a FFRDC on future technical upgrades and research to mitigate end-of-life/end-of-sale, and component obsolescence.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The United States Marine Corps (USMC) decided to terminate the SMART-T program in order to better align to the National Defense Strategy.
                                                    
                                                
                                                 
                                                     TWTS: Product Development
                                                     
                                                         
                                                             1.199
                                                             0
                                                             - Developed TWTS Engineering Change Proposal (ECP) for AN/MRC-142D Universal Power Supply (UPS)and purchase of units needed to perform testing; and procured (1) ARMY NGT test Article.
                                                        
                                                    
                                                     
                                                         
                                                             0.078
                                                             0
                                                             - Complete sustainment ECP development for AN/MRC-142D.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.078M from FY19 to FY20 reflects completion of sustainment ECP for AN/MRC-142D.
                                                    
                                                
                                                 
                                                     TWTS: Engineering and Program Support
                                                     
                                                         
                                                             2.064
                                                             0
                                                             - Continued to fund engineering, information assurance, and program management support for the Next Generation Tropo (NGT) systems and TWTS Family of Systems (FoS).
                                                        
                                                    
                                                     
                                                         
                                                             1.953
                                                             0
                                                             - Continue to fund program management, engineering and information assurance support for the Next Generation Tropo (NGT) systems and TWTS Family of Systems (FoS).
                                                        
                                                         
                                                             0.200
                                                             0
                                                        
                                                         
                                                             0.200
                                                             0
                                                             - Continue to fund Program office management support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.753M from FY19 to FY20 reflects completion of TWTS Engineering and Information assurance support.
                                                    
                                                
                                                 
                                                     TWTS:  Test and Evalution Support
                                                     
                                                         
                                                             0.891
                                                             0
                                                             - Initiated test and evaluation events to support Next Generation Tropo (NGT) and Line Of Sight Replacement (LOS R).
                                                        
                                                    
                                                     
                                                         
                                                             0.622
                                                             0
                                                             - Continue with test and evaluation events to support Next Generation Tropo (NGT) and Line Of Sight Replacement (LOS R).
                                                        
                                                         
                                                             0.686
                                                             0
                                                        
                                                         
                                                             0.686
                                                             0
                                                             - Ramp up of test and evaluation efforts related to Next Generation Tropo (NGT) and Line of Sight Replacement (LOS-R) developmental test.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.64M from FY19 to FY20 is due to an increase in testing starting in FY20.
                                                    
                                                
                                                 
                                                     TWTS: Management Services
                                                     
                                                         
                                                             0.525
                                                             0
                                                             - Continued engineering and program support for TWTS FoS.
                                                        
                                                    
                                                     
                                                         
                                                             0.325
                                                             0
                                                             - Continue engineering and program support for TWTS FoS.
                                                        
                                                         
                                                             0.105
                                                             0
                                                        
                                                         
                                                             0.105
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.22M from FY19 to FY20 reflects reduction of TWTS MITRE engineering support to align with transition to production for NGT.
                                                    
                                                
                                                 
                                                     COC: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Refer to Project 2273
                                                        
                                                    
                                                     
                                                         
                                                             2.525
                                                             0
                                                             - Continue testing and software integration efforts needed to align with other C2 systems.
                                                        
                                                         
                                                             3.272
                                                             0
                                                        
                                                         
                                                             3.272
                                                             0
                                                             - Will continue testing and integration efforts for tactical wireless capability and cyber intrusion to meet readiness and warfighting requirements.
- Initiate testing, integration, and network interoperability for network and table top switch replacement. 
- Initiate an internal communications systems re-design and evaluate a new solution for the internal communication system to address intercom noise hazardous issues.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.747M from FY19 to FY20 due to additional testing and integration efforts, tactical wireless, and server refresh.
                                                    
                                                
                                                 
                                                     COC: Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Refer to Project 2273
                                                        
                                                    
                                                     
                                                         
                                                             2.538
                                                             0
                                                             - Continue engineering support for system optimization and system enhancements.
                                                        
                                                         
                                                             1.000
                                                             0
                                                        
                                                         
                                                             1.000
                                                             0
                                                             - Will continue engineering support for system optimization and system enhancements to provide the ability for COC to operate with present and future MAGTF operations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.538M from FY19 to FY20 reflects transition of management services cost to Operation and Maintenance.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4633-1
                                                     TCM
                                                     
                                                         19.718
                                                         204.285
                                                         164.165
                                                         164.165
                                                         284.999
                                                         277.097
                                                         287.568
                                                         293.335
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4631-1
                                                     NOTM
                                                     
                                                         117.014
                                                         92.669
                                                         79.373
                                                         79.373
                                                         33.034
                                                         14.354
                                                         14.929
                                                         15.227
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4633-2
                                                     VSAT
                                                     
                                                         7.044
                                                         7.567
                                                         15.957
                                                         15.957
                                                         14.490
                                                         14.951
                                                         18.931
                                                         19.306
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4633-3
                                                     SMART-T
                                                     
                                                         0.549
                                                         0.571
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4633-4
                                                     TWTS
                                                     
                                                         0.060
                                                         36.643
                                                         37.469
                                                         37.469
                                                         56.232
                                                         212.979
                                                         208.820
                                                         213.008
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     SMART-T Spares
                                                     
                                                         0.205
                                                         0.207
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4631-2
                                                     COC
                                                     
                                                         16.185
                                                         5.768
                                                         8.440
                                                         8.440
                                                         12.123
                                                         12.365
                                                         16.005
                                                         16.318
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/C2273
                                                     COC
                                                     
                                                         2.410
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5.935
                                                    
                                                
                                            
                                             Tactical Communications Modernization (TCM): TCM will maximize the use of non-developmental radio solutions to meet the next generation of Marine Corps tactical radio requirements.  The Mobile User Objective System (MUOS)testing at contracted government test labs to include environmental, shock, electromagnetic compatibility, and interoperability testing until full capability is completed.  Due to NSA Type 1 COMSEC capability requirement, High Frequency Radios II (HFR II) is limited on vendor opportunities.  The contracting strategy is sole-source to a qualified NSA vendor.  The validation of Military and Marine Corps Standards will be tested and will be completed before procurement. The MCR FoS will be an evolutionary program with upgrades to radio software and hardware based capabilities throughout the lifecycle.  To maximize better buying power, reduce lifecycle cost, and enhance interoperability, the MCR FoS will engage in a cooperative acquisition with the United States Army (USA) Program Executive Office - Command, Control, and Communications-Tactical (PEO C3T), Program Manager Tactical Radios Handheld, Manpack and Small Form Fit Program.  MCR FoS will leverage programmatic documentation and contracts under PEO-C3T in order to meet the material solution for the MCMP and MCHH, reduce duplication of effort and meet future sustainment requirements.

Networking on the Move (NOTM):  NOTM will use an evolutionary acquisition strategy that leverages Commercial-Off-The-Shelf (COTS) and Government-Off-The-Shelf (GOTS) technology to procure, sustain, and meet emerging requirements. The design of the system provides for internal growth capability through an open system architecture enabling technology refresh to extend the system's life, maintain interoperability, Information Assurance (IA) compliance, and reduce costs due to Diminishing Manufacturing Sources and Material Shortages (DMSMS).  It is envisioned that technology refresh will occur on the NOTM hardware and software periodically due to component obsolescence, user-driven requests for improvements, IA compliance, and mission-related requirements.  Refresh will include investments to incorporate evolving capabilities to ensure compatibility with other systems, create lighter and  more efficient equipment, and keep pace with evolving software requirements.  End-of-life equipment refresh is expected throughout the program's life cycle and may be managed through kit purchases, replacement through Engineering Change Proposals (ECPs), or as replacement parts as equipment is repaired.

Very Small Aperture Terminal (VSAT):  The VSAT Family of Systems (FoS) was fielded over 10 years and as a result, many subcomponents have reached End-of-Life/End-of-Sale (EoL/EoS).  The VSAT program will conduct a VSAT-Medium refresh to bridge the gap between current obsolescence and Next Generation SATCOM development.  The VSAT acquisition strategy leverages Commercial-Off-The-Shelf (COTS) technology to keep the systems relevant and capable. The design of Next Generation SATCOM is intended to be scalable and utilize like subcomponents to minimize sustainment costs and equipment readiness issues.  Refreshes will be required periodically through the life of the program due to equipment obsolescence, user requirements, and IA compliance, which will be conducted through the Engineering Change Proposal (ECP) process.  
										 	
Secure Mobile Anti-Jam Reliable Tactical-Terminal (SMART-T): SMART-T is an Army led, ACAT II program. The Marine Corps SMART-T has fielded the full Authorized Acquisition Objective (AAO) of 42 terminals and 35 AN/PSQ-17 Network Planning tools and completed the Advanced Extremely High Frequency (AEHF) upgrades.  The SMART-T Project Office will procure non developmental items utilizing an Army contract to mitigate obsolescence, Diminishing Manufacturing Sources and Material Shortages (DMSMS), and components whose warranty has expired.  This strategy will continue until a NEXGEN AEHF solution is identified.

Terrestrial Wideband Transmission Systems (TWTS): TWTS is a capabilities portfolio that includes Beyond Line of Sight (BLOS) system and Line of Sight (LOS) systems. The AN/TRC-170A BLOS is a vehicle mounted self-enclosed troposcatter terminal fielded in 1992 and will be replaced by the Next Generation Troposcatter (NGT) transit case solution capable of providing 900% capacity increase, decrease size, and frequency diversity over the current system.  The AN/MRC-142 Family of Systems (FoS) is the current LOS system that provides two-way, secure voice and data communications up to 35 miles.  The AN/MRC-142 FOS will be replaced by the LOS replacement (LOS-R) system providing radio compatibility with the Army and Navy for these high capacity LOS communication systems.   

Combat Operations Center (COC): The COC AN/TSQ-239 (V)1-4 is the foundation of USMC Command and Control (C2), meeting near term communications and network requirements across the OpFor. There is a continuing developmental effort to evolve the COC into a fully integrated MAGTF C2 capability to maintain industry standard and interoperability with disparate C2 systems across the joint forces.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     COC realigned from Project C2273 to C2275 starting in FY19.
                                                     
                                                         
                                                             TCM JENM Development
                                                             SS
                                                             CPFF
                                                             ARL
                                                             Aberdeen, MD
                                                             
                                                                 2.038
                                                                 
                                                                     1.407
                                                                     2018-02
                                                                
                                                                 
                                                                     1.118
                                                                     2019-02
                                                                
                                                                 
                                                                     1.121
                                                                
                                                                 
                                                                     1.121
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 5.684
                                                            
                                                        
                                                         
                                                             TCM FoS LCCEs
                                                             C
                                                             IDIQ
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.035
                                                                 
                                                                     0.075
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.135
                                                                
                                                                 
                                                                     0.135
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 0.245
                                                            
                                                        
                                                         
                                                             NOTM Development/Enhancement
                                                             WR
                                                             SSC-LANT2:
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.200
                                                            
                                                        
                                                         
                                                             NOTM Development/Enhancement
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     1.598
                                                                     2018-06
                                                                
                                                                 
                                                                     0.800
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.398
                                                            
                                                        
                                                         
                                                             NOTM Development/Enhancement
                                                             C
                                                             FFP
                                                             MCTSSA:
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                         
                                                             NOTM Development
                                                             C
                                                             CPFF
                                                             SSC-LANT
                                                             Charleston, SC
                                                             
                                                                 2.354
                                                                 
                                                                     1.393
                                                                     2018-05
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 4.147
                                                            
                                                        
                                                         
                                                             NOTM Development
                                                             WR
                                                             SSC-Pacific
                                                             San Diego, CA
                                                             
                                                                 1.559
                                                                 
                                                                     1.072
                                                                     2018-02
                                                                
                                                                 
                                                                     2.519
                                                                     2019-05
                                                                
                                                                 
                                                                     0.502
                                                                
                                                                 
                                                                     0.502
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOTM-A
                                                             WR
                                                             SSC-Atlantic
                                                             Charleston, SC
                                                             
                                                                 1.497
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.747
                                                            
                                                        
                                                         
                                                             NOTM-UTV
                                                             WR
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.579
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.579
                                                            
                                                        
                                                         
                                                             NOTM Production Enchancement
                                                             MIPR
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.791
                                                                     2018-06
                                                                
                                                                 
                                                                     0.700
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             VSAT GUI  Development
                                                             C
                                                             FFP
                                                             CECOM
                                                             Aberdeen, MD
                                                             
                                                                 0.618
                                                                 
                                                                     0.402
                                                                     2018-07
                                                                
                                                                 
                                                                     0.613
                                                                     2019-06
                                                                
                                                                 
                                                                     0.468
                                                                
                                                                 
                                                                     0.468
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 2.101
                                                            
                                                        
                                                         
                                                             TWTS ARMY NGT SYSTEM
                                                             TBD
                                                             CECOM
                                                             Aberdeen, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.817
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.817
                                                            
                                                        
                                                         
                                                             TWTS ECP Development
                                                             WR
                                                             SSC-Lant
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.382
                                                                     2018-07
                                                                
                                                                 
                                                                     0.078
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.460
                                                            
                                                        
                                                         
                                                             COC
                                                             WR
                                                             SSC-Lant
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.453
                                                                     2019-05
                                                                
                                                                 
                                                                     1.338
                                                                
                                                                 
                                                                     1.338
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.791
                                                            
                                                        
                                                         
                                                             COC
                                                             WR
                                                             NSWC2
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             COC
                                                             C
                                                             CPIF
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             COC
                                                             C
                                                             CPIF
                                                             SSC-Lant2
                                                             Charleson, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.272
                                                                     2019-05
                                                                
                                                                 
                                                                     1.934
                                                                
                                                                 
                                                                     1.934
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.206
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 15.057
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.057
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     SMART-T Support:  FY2020 - The USMC decided to terminate the Secure Mobile AntiJam Reliable-Tactical program in order to better align with the National Defense Strategy.
                                                     
                                                         
                                                             TCM Engineering Support
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.059
                                                                 
                                                                     0.266
                                                                     2018-05
                                                                
                                                                 
                                                                     0.335
                                                                     2019-09
                                                                
                                                                 
                                                                     0.342
                                                                
                                                                 
                                                                     0.342
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             VSAT Engineering Support
                                                             WR
                                                             SSC-PAC
                                                             San Diego, CA
                                                             
                                                                 0.491
                                                                 
                                                                     0.266
                                                                     2018-02
                                                                
                                                                 
                                                                     0.201
                                                                     2019-02
                                                                
                                                                 
                                                                     0.201
                                                                
                                                                 
                                                                     0.201
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SMART-T Engineering Support
                                                             WR
                                                             SSC-LANT
                                                             Charleston, SC
                                                             
                                                                 0.304
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.083
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TWTS Program Management Support
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.841
                                                                 
                                                                     0.742
                                                                     2018-05
                                                                
                                                                 
                                                                     0.445
                                                                     2019-05
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TWTS Engineering Support
                                                             WR
                                                             SSC-LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     1.057
                                                                     2018-04
                                                                
                                                                 
                                                                     1.334
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.391
                                                            
                                                        
                                                         
                                                             TWTS IA Support
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.250
                                                                     2018-05
                                                                
                                                                 
                                                                     0.174
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.424
                                                            
                                                        
                                                         
                                                             TWTS NGT CARD/LCCE Cost Analysis
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.015
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.015
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.516
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.516
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             TCM FoS Test Activities
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     1.722
                                                                     2018-08
                                                                
                                                                 
                                                                     1.692
                                                                     2019-08
                                                                
                                                                 
                                                                     1.805
                                                                
                                                                 
                                                                     1.805
                                                                     2020-08
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCM T&E Support
                                                             MIPR
                                                             DHHS
                                                             Bethesda, MD
                                                             
                                                                 0.121
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.290
                                                                     2019-03
                                                                
                                                                 
                                                                     0.293
                                                                
                                                                 
                                                                     0.293
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.704
                                                            
                                                        
                                                         
                                                             TCM FoS Test Assets
                                                             C
                                                             IDIQ
                                                             PRP
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.981
                                                                     2018-09
                                                                
                                                                 
                                                                     1.100
                                                                     2019-07
                                                                
                                                                 
                                                                     0.868
                                                                
                                                                 
                                                                     0.868
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 2.949
                                                            
                                                        
                                                         
                                                             NOTM Vehicle Integration Testing
                                                             WR
                                                             SSC-LANT
                                                             Charleston, SC
                                                             
                                                                 1.546
                                                                 
                                                                     1.009
                                                                     2018-06
                                                                
                                                                 
                                                                     0.200
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NOTM-A Testing
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             NOTM-A Testing
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.361
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.159
                                                                
                                                                 
                                                                     0.159
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.520
                                                            
                                                        
                                                         
                                                             NOTM EOL
                                                             C
                                                             CPFF
                                                             SSC_LANT
                                                             Charleston, SC
                                                             
                                                                 0.236
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.436
                                                            
                                                        
                                                         
                                                             NOTM Testing
                                                             MIPR
                                                             SSC-PAC
                                                             Hawaai
                                                             
                                                                 0.000
                                                                 
                                                                     0.409
                                                                     2018-06
                                                                
                                                                 
                                                                     0.287
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.696
                                                            
                                                        
                                                         
                                                             VSAT Testing
                                                             MIPR
                                                             TBD
                                                             TBD
                                                             
                                                                 0.094
                                                                 
                                                                     0.152
                                                                     2018-11
                                                                
                                                                 
                                                                     2.495
                                                                     2019-01
                                                                
                                                                 
                                                                     1.350
                                                                
                                                                 
                                                                     1.350
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TWTS T&E Support
                                                             C
                                                             FFP
                                                             Dept. of Human Health and Services
                                                             Rockville, MD
                                                             
                                                                 0.222
                                                                 
                                                                     0.891
                                                                     2018-04
                                                                
                                                                 
                                                                     0.622
                                                                     2019-03
                                                                
                                                                 
                                                                     0.686
                                                                
                                                                 
                                                                     0.686
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 19.671
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.671
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     COC realigned from Project C2273 to C2275 starting in FY19.
SMART-T Management Services:  FY2020 - The USMC decided to terminate the Secure Mobile AntiJam Reliable-Tactical program in order to better align with the National Defense Strategy.
                                                     
                                                         
                                                             TCM Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 0.533
                                                                 
                                                                     0.706
                                                                     2018-05
                                                                
                                                                 
                                                                     0.386
                                                                     2019-08
                                                                
                                                                 
                                                                     0.386
                                                                
                                                                 
                                                                     0.386
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.011
                                                            
                                                        
                                                         
                                                             NOTM Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             VSAT Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 5.069
                                                                 
                                                                     0.946
                                                                     2018-09
                                                                
                                                                 
                                                                     0.079
                                                                     2019-02
                                                                
                                                                 
                                                                     0.055
                                                                
                                                                 
                                                                     0.055
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 6.149
                                                            
                                                        
                                                         
                                                             SMART-T Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 0.167
                                                                 
                                                                     0.180
                                                                     2018-02
                                                                
                                                                 
                                                                     0.099
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TWTS Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, Va
                                                             
                                                                 0.371
                                                                 
                                                                     0.525
                                                                     2018-09
                                                                
                                                                 
                                                                     0.325
                                                                     2019-01
                                                                
                                                                 
                                                                     0.105
                                                                
                                                                 
                                                                     0.105
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.326
                                                            
                                                        
                                                         
                                                             COC Engineering Support
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.538
                                                                     2019-02
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             FFRDC
                                                             US Army, MITRE
                                                             Stafford, VA
                                                             
                                                                 5.698
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 2275
                                                     
                                                         
                                                             TCM MBR II MRC-145B IOC
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II  MUOS Procurement Decision
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II MUOS Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II Test Assets Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II MUOS Contract Award #2
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II  MUOS Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCMP Test Assets
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II MUOS IOC
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MBR II AN/MRC 145B FOC
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCMP PD / Contract Award DO#1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II Contract Award EMD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II Contract Award (Production Mod)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCMP Contract Award DO #2
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCHH Procurement Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCMP Fielding Decision
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II MP Fielding Decision
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCHH Contract Award DO #1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM HFR II Contract Award DO #1
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM MCHH Fielding Decision
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             VSAT Inflatable Satellite Antenna (ATLAS) Procurement
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             VSAT WIN 10 Fielding
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT-E Network Package Refresh Fielding
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT MRT Procurement
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             VSAT VSAT-M Replacement MS C/LRIP
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             VSAT VSAT-M Replacement Test Asset Procurement
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             VSAT VSAT-M Replacement Testing
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT Inflatable Satellite Antenna (ATLAS) Fielding
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT MRT Implementation Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT MRT Fielding
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             VSAT VSAT-M Replacement Procurement
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             VSAT Next Generation Test Asset
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SMART-T Tech Refresh 1
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SMART-T Tech Refresh 2
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SMART-T Tech Refresh  3
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NOTM GCV WIN10 Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NOTM-A Inc 2 MDA
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NOTM Secure Communications Control Fielding
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NOTM-A FOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             NOTM-UTV Fielding Decision
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             NOTM UTV IOC
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             TWTS Line Of Sight (LOS)-R MS B
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TWTS NGT MS B
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TWTS NGT Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TWTS LOS-R Radios Contract Award (Army)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TWTS LOS-R Radios Delivery Order 1 (DO 1)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TWTS LOS-R Mast & Integration Contract Award & DO 1
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             COC IV&V
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             COC Video Display Refresh
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             COC Opt Wave/NetApp
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             COC Software Releases 6.0.11.0
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             COC Software Releases 6.0.12.0
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             COC Laptop Display Refresh
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2276
                                         Comms Switching and Control Sys
                                         
                                             44.494
                                             2.068
                                             1.675
                                             1.778
                                             1.778
                                             1.815
                                             1.653
                                             1.686
                                             1.719
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) Network Planning & Management (NPM) is a portfolio of communications planning and Network Management applications for use throughout the Marine Air-Ground Task Force (MAGTF).  NPM consists of items such as the Systems Planning Engineering and Evaluation Device (SPEED).  NPM provides the Marine Forces (MARFOR) component planners with the ability to conduct high-level planning; detailed planning and engineering; monitoring; control and reconfiguration; and spectrum planning and management in support of Combatant Commander (COCOM) and Commander, Joint Task Force (CJTF) operations.   SPEED provides High Frequency (HF) predictions, Line of Site (LOS) propagation, Radio Coverage Analysis (RCA), Satellite Planning, Command and Control Personal Computer (C2PC) track interface, interference and de-confliction analysis, spectrum management, Radio Guard Charts, Comm-On-The-Move (COTM), and T/E (training & education) and force structure management.  Program transitioned to sustainment in FY19.  

(U) Tactical Voice Switching System (TVSS):  The TVSS is a modular Integrated Services Digital Network (ISDN) circuit switch capable system that combines voice and Voice Over Internet Protocol telecommunications, multiplexing, transmission encryption, and group modem capabilities in one system for command, control, administrative, and logistic voice communications.  Facilitates secure and non-secure voice, circuit switching functions, and network routing and management functions with current fielded tactical systems of the military services.  Interoperates with joint, coalition, and host nation networks, and operates in unclassified and classified environments. Beginning in FY19 TVSS is transitioning to an all software solution with no Hardware requirements.  
	
(U) Combat Data Network (CDN), formerly Data Distribution System - Modular (DDS-M):  The CDN provides the commander a modular, integrated, and interoperable Internet Protocol (IP)- based LAN and WAN data networking capability that forms the data communications backbone and data communications support to organizations within a MAGTF.  The CDN provides extension of the Defense Information System Network (DISN), Secret Internet Protocol Router Network (SIPRNet), Sensitive But Unclassified (SBU), Non-secure Internet Protocol Router Network (NIPRNet) as well as a Coalition networking capability and access to strategic, supporting establishments, joint and other service component tactical data networks for Marine Corps Tactical Data Systems (TDSs) and other CDN.  The CDN provides Marine Corps maneuver elements with a modular and scalable IP data transport capability that will replace, supplement and be used with existing legacy data systems through the integration of computers, routers, data switches and cabling, radio net interface units, modems, link encryption devices, and patch panels.  Uninterrupted Power Supplies (UPS) provide for emergency power and continuity of operations.  The CDN can operate from the SBU up to the Top Secret/Sensitive Compartmented Information (TS/SCI) level and contains integral In-line Network Encryption (INE) device supporting IP Security (IPSec) and Virtual Private Networking (VPN).
                                             
                                                 
                                                     NPM: Product Development
                                                     Program transitions to sustainment beginning in FY19.
                                                     
                                                         
                                                             0.785
                                                             0
                                                             -Completed development software testing for additional enhancements and capabilities within the System Planning Engineering and Evaluation Device (SPEED) capability.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     TVSS: Management Services
                                                     TVSS is transitioning to a virtual software solution with no hardware requirements.
                                                     
                                                         
                                                             0.001
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.068
                                                             0
                                                             Continue system accreditation with annual cyber security testing.
                                                        
                                                         
                                                             0.065
                                                             0
                                                        
                                                         
                                                             0.065
                                                             0
                                                             Continue development requirements and annual cyber security testing in support of transition from hardware to software solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.003 from FY19 to FY20 reflect program requirements transition to Tactical Networking portfolio.
                                                    
                                                
                                                 
                                                     CDN:  Product Development
                                                     CDN Product Development: Funds support Engineering Change Proposals (ECP) for systems tech refresh on a three to five year cycle while in sustainment.
                                                     
                                                         
                                                             0.530
                                                             0
                                                             Continued development and implementation of Engineering Change Proposals for required hardware upgrades including VMware and Small Form Factor.
                                                        
                                                    
                                                     
                                                         
                                                             0.550
                                                             0
                                                             Continue development and implementation of required hardware upgrades including Small Form Factor.
                                                        
                                                         
                                                             0.580
                                                             0
                                                        
                                                         
                                                             0.580
                                                             0
                                                             Continue development of required hardware upgrades to include routers and servers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.030M from FY19 to FY20 reflects annual cost increase.
                                                    
                                                
                                                 
                                                     CDN: Test and Evaluation
                                                     CDN Test and Evaluation: Funds support acquisition testing for system technology refresh on a three to five year cycle while in sustainment.
                                                     
                                                         
                                                             0.400
                                                             0
                                                             Continued support for joint interoperability test certification efforts demonstrated through DoD Interoperability Communication Exercises for equipment upgrades that include VMware and Small Form Factor.
                                                        
                                                    
                                                     
                                                         
                                                             0.432
                                                             0
                                                             Continue support for joint interoperability test certification efforts demonstrated through DoD Interoperability Communication Exercises for Small Form Factor upgrade.
                                                        
                                                         
                                                             0.450
                                                             0
                                                        
                                                         
                                                             0.450
                                                             0
                                                             Continue support for joint interoperability test certification efforts demonstrated through DoD Interoperability Communication Exercises for routers and servers equipment upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.18 from FY19 to FY20 reflects the transition to upgraded system routers.
                                                    
                                                
                                                 
                                                     CDN:  Management Services
                                                     CDN Management Services: Funds support Federally Funded Research and Development Contracts for systems tech refresh on a three to five year cycle while in sustainment.
                                                     
                                                         
                                                             0.352
                                                             0
                                                             Continued FFRDC systems engineering efforts, interoperability analysis, acquisition planning, support for technology research and obsolescence in support of tech refresh cycle. 

Initiated FFRDC efforts in support of Network Optimization and reconfiguration efforts to reduce size, weight, and power (SWaP) requirements and VMware upgrades for CDN systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.625
                                                             0
                                                             Continue FFRDC efforts in support of Network Optimization and reconfiguration efforts to reduce size, weight, and power (SWaP) requirements for CDN systems.
                                                        
                                                         
                                                             0.683
                                                             0
                                                        
                                                         
                                                             0.683
                                                             0
                                                             Continue FFRDC efforts in support of Network Optimization and reconfiguration efforts to upgrade system routers and servers.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $0.058M is attributed to the addition of testing and evaluation of the small form factor equipment.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4634
                                                     CDN
                                                     
                                                         37.128
                                                         35.844
                                                         29.944
                                                         29.944
                                                         35.757
                                                         36.355
                                                         37.128
                                                         37.870
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             (U) Network Planning and Management (NPM): NPM will maximized use of existing Commercial Off-The-Shelf (COTS) and Government Off-The-Shelf (GOTS) products.  NPM will continue to be upgraded as technology advances.  Major focus will be on the incorporation of additional capabilities and functionality into the SPEED software to meet user requirements.  R&D effort will focused on the development, integration, and testing of improved versions of existing capabilities.  Program transitions to sustainment in FY19.
						
(U) Tactical Voice Switching System (TVSS) (formerly Transition Switch Module (TSM)): TVSS will maximize use of existing COTS, GOTS, and Government-Furnished Equipment (GFE). Major focus will be on maintaining cyber accreditation and interoperability with existing systems in the Marine Corps. R&D effort will focus on integration and testing of cyber vulnerability fixes of existing components.

(U) Combat Data Network (CDN), formerly Data Distribution System - Modular (DDS-M): CDN will maximize use of existing COTS, GOTS, and GFE.  CDN hardware and software will continue to be upgraded and improved as technology advances.  Major focus will be on interoperability and compatibility with existing systems and components in the Marine Corps, as well as Joint and Coalition forces.  R&D effort will focus on integration and testing of improved versions of existing components.  CDN may reuse other Services' development and utilize external contracts that satisfy requirements and analysis of alternatives.
                                             Milestone reviews and technical reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             NPM (SPEED S/W Development)
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.969
                                                                 
                                                                     0.165
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.134
                                                            
                                                        
                                                         
                                                             NPM (SPEED S/W Development)
                                                             C
                                                             CPFF
                                                             NSWC2
                                                             Crane, IN
                                                             
                                                                 0.230
                                                                 
                                                                     0.620
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.850
                                                            
                                                        
                                                         
                                                             CDN Development Efforts
                                                             WR
                                                             SSC PAC
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.530
                                                                     2018-05
                                                                
                                                                 
                                                                     0.550
                                                                     2019-05
                                                                
                                                                 
                                                                     0.580
                                                                
                                                                 
                                                                     0.580
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 1.660
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 28.606
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.606
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.696
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.696
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             CDN Testing
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.981
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CDN Integration testing
                                                             WR
                                                             JITC
                                                             Ft. Huachuca, AZ
                                                             
                                                                 0.078
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.093
                                                                     2019-01
                                                                
                                                                 
                                                                     0.090
                                                                
                                                                 
                                                                     0.090
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CDN Testing
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.290
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.290
                                                            
                                                        
                                                         
                                                             CDN Testing
                                                             C
                                                             FFP
                                                             MCSC Albany
                                                             Albany, GA
                                                             
                                                                 0.000
                                                                 
                                                                     0.110
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.110
                                                            
                                                        
                                                         
                                                             CDN Testing
                                                             C
                                                             FFP
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.339
                                                                     2019-03
                                                                
                                                                 
                                                                     0.360
                                                                
                                                                 
                                                                     0.360
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.699
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.569
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.569
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             TVSS
                                                             FFRDC
                                                             MITRE
                                                             Stafford, VA
                                                             
                                                                 1.081
                                                                 
                                                                     0.001
                                                                     2017-11
                                                                
                                                                 
                                                                     0.068
                                                                     2018-12
                                                                
                                                                 
                                                                     0.065
                                                                
                                                                 
                                                                     0.065
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.215
                                                            
                                                        
                                                         
                                                             CDN
                                                             FFRDC
                                                             MITRE
                                                             Stafford, VA
                                                             
                                                                 0.837
                                                                 
                                                                     0.352
                                                                     2017-11
                                                                
                                                                 
                                                                     0.625
                                                                     2018-12
                                                                
                                                                 
                                                                     0.683
                                                                
                                                                 
                                                                     0.683
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.497
                                                            
                                                        
                                                         
                                                             Prior Year Cummulative Funding
                                                             FFRDC
                                                             MITRE
                                                             Stafford, VA
                                                             
                                                                 4.447
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.447
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_2276_FILE2.JPG
                                            
                                             
                                                 R4_2020PB_0206313M_2276_FILE3.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2276
                                                     
                                                         
                                                             CDN ECP VMware
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN ECP IAM Server
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN ECP SFF
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN ECP LSM & WSM Routers
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CDN FD VMware
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CDN LRIP Award Small Form Factor (SFF)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CDN Fielding VMware
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN MS-C SFF
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN APB MS-C
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN Test & Evaluation SFF
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN Limited Fielding SFF
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN Fielding Decision SFF
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDN Production Decision LSM & WSM Routers
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TVSS MOA for VoIP Software
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TVSS IOC VoIP Software
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TVSS Contract Award VoIP Software
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2277
                                         System Engineering and Integration
                                         
                                             48.106
                                             6.732
                                             4.263
                                             5.071
                                             5.071
                                             5.530
                                             5.429
                                             5.133
                                             5.235
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Marine Civil Information Management System (MARCIMS), Public Affairs System (PAS) and Military Information Support Operations (MISO) funding has been realigned to project 3772, Information Related Capabilities.  Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             This project provides funds for engineering, test, and evaluation activity, which ensures that the systems being developed within the Program Element (PE) employ consistent standards for interoperability and to the maximum extent feasible use of hardware and software which is uniform and standard across programs.  

Expeditionary Energy Office (E2O):  Energy is a top priority for the USMC and one of the six pillars of Modernization for the Corps identified by the Commandant. In 2009, the Commandant established the USMC Expeditionary Energy Office (E2O), with the mission to analyze, develop, and direct the Marine Corps' energy strategy in order to optimize expeditionary capabilities across all warfighting functions.  E2O's role is to advise the Marine Requirements Oversight Council (MROC) on all energy and resource related requirements, acquisitions, and programmatic decisions. This office and funding directly support execution of the USMC Expeditionary Energy Strategy and Implementation Plan (Mar 2011), and priorities identified in the USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment (Sep 2011), as well as Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan. The Marine Corps program aligns with the Commandant's Planning Guidance 2010, the National Defense Authorization Act 2009, DoD directives and SECNAV goals. This funding will support the achievement of the Strategy, and the activities of the USMC Expeditionary Energy Concepts process, managed by the E2O. 

Joint Interoperability of Tactical Command and Control Systems (JINTACCS) is a Joint Chiefs-of-Staff (JCS)/DoD-mandated program for joint development, implementation, and testing of tactical data links and US Message Text Format (MTF) under the direction of the Defense Information Systems Agency (DISA) and Office of the Secretary of Defense/ Networks and Information Integration (OASD/NII) per the Commander Joint Chiefs of Staff (CJCSI) Instructions 6610.01C and CJCS16241.04 respectively.  This effort also covers interoperability and testing of tactical message standards such as MILSTD 6017 Variable Message Format used between the US Army and USMC; and Coalition message formats the Joint Command, Control, Consultation Information Exchange Data Model (JC3IEDM). Responsible for the development of Net Centric standards (XML, Web Services) to meet requirements of  USMC/DoD/Coalition Net Centric Data Strategies. Efforts in this area include NATO Coalition interoperability initiatives, Army/Marine Corps Board support, and interoperability testing and certification to include cross domain. 

Systems Engineering, Integration and Coordination (SEIC) is MCSC Chief Engineer's systems engineering and integration program.  SEIC provides the decision support tools and engineering analysis resources needed to assess, identify and resolve Marine Air Ground Task Force (MAGTF)inter-systems' SoS issues and challenges.  SEIC supports DC CD&I, DC PP&O, DC A, DC I&L, DC M&RA, HQMC C4, and HQMC INT in the analysis, evaluation, and assessment of MAGTF Systems and SoS requirements.  SEIC centralized management of C4ISR programs allows the implementation of systems engineering certification process in support of milestone decision approval; a requirements and functional analysis process enabling system of systems engineering and an overarching C4ISR systems architecture, and a product realization process to support budget decisions.  SEIC engineering conducts functional analyses for emergent system of systems challenges and ensures seamless integration and maximum interoperability of materiel across USMC, Naval, Joint, and DoD programs consistent with the Commandant's Vision and Strategy 2025.  

The overall increase of $0.808M is primarily due to a $0.341M increase in field experimentation with Marine Corps Warfighting Lab for the E20 and a $0.435M increase to support pre-embarkation integration testing and reference and automation tools for deploying MEUs to support execution at the directed levels of efficiency.

Marine Civil Information Management System (MARCIMS) is a system of systems comprised of people, process and technology that operates in the full Joint, Interagency, Intergovernmental, and Multinational (JIIM) environment. It is a force multiplier for the commander that allows him to leverage the process of Planning, Collection, Consolidation, Analysis, Production, and sharing of civil information in order to support the visualization and understanding of the civil environment to the military commander's decision making process. This program transitions from C2277 to C3772 in FY19. 

Public Affairs System (PAS) provides the Marine Air Ground Task Force (MAGTF) and the broader Marine Corps the capability to research, understand and affect the information environment. PA Marines and Systems enable commanders at all levels and across the range of military operations to engage domestic and foreign publics whose trust, confidence, and understanding are mission critical. The Public Affairs Systems (PAS) AAP identifies and fields materiel solutions required to research and plan communication initiatives, acquire still and video visual information, produce and disseminate communication products, and assess the effects of communication initiatives within the information environment. The program maintains an evolutionary approach to acquisitions, and leverages commercial industry-standard non-developmental items to provide the best value to the Marine Corps, while keeping PA Marines appropriately equipped to understand and affect the information environment.  This effort supports research and evaluate solutions to modernize the Public Affairs Still Acquisition System into a single handheld device with the capability to acquire, edit and transmit still and video imagery and engage publics via traditional and social media. This program transitions from C2277 to C3772 in FY19. 

The Military Information Support Operations (MISO)Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  The MISO was established in response to multiple Marine Requirements Oversight Council Memorandums, and the approval of a MISO Organizational and Operational (O&O) Concept, 16 June 2015. MISO capabilities are critical to the success of the MAGTF mission, enabling commanders to shape the information environment, counter enemy propaganda, misinformation, disinformation, and adversarial narratives.  The Signature Management (SIGMAN) capability will support MAGTF Operations with a baseline capability to include Own-force signature monitoring and assessment, Electromagnetic signature masking and projection, and physical decoys.  This program transitions from C2277 to C3772 in FY19.
                                             
                                                 
                                                     Expeditionary Energy Office (E2O)
                                                     
                                                         
                                                             2.177
                                                             0
                                                             - Continued to support the USMC Expeditionary Energy Strategy and Implementation Plan, and priorities identified in the
USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment, as well as
Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan. Using these priority roadmaps, E2O
will invest in R&D programs to advance Strategy goals. Priority areas for investment include, but are not limited to: Energy harvesting; hybrid power; efficient heating and cooling of people, equipment and water; energy storage; energy efficient vehicles; energy metering and monitoring and decision tools; energy efficient shelters and sustainment.

2018 Accomplishments include successful experimentation with Joint Operational Energy Command and Control (JOEC2) fuel distribution testbed.  The testbed was established in Twentynine Palms, CA that demonstrates capability to relay fuel capacity information over Iridium link to command level elements.  A Network on the Move (NOTM) auxiliary power system using Lithium 6T format batteries. This prototype has been developed and initially employed at Twentynine Palms, CA and provides Silent Watch capability.  An extended user evaluation will continue into FY19.
                                                        
                                                    
                                                     
                                                         
                                                             2.160
                                                             0
                                                             - Continue to support the USMC Expeditionary Energy Strategy and Implementation Plan, and priorities identified in the USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment, as well as Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan. Using these priority roadmaps, E2O will invest in R&D programs to advance Strategy goals. Priority areas for investment include, but are not limited to: Fuel distribution, Energy harvesting; hybrid power; efficient heating and cooling of people, equipment and water; energy storage; energy efficient vehicles; energy metering and monitoring and decision tools.
                                                        
                                                         
                                                             2.501
                                                             0
                                                        
                                                         
                                                             2.501
                                                             0
                                                             - Begin field exercise experimentation with Marine Corps Warfighting Lab and its MAGTF Integration Exercise. Also, continue efforts to support the USMC Expeditionary Energy Strategy and Implementation Plan, and priorities identified in the USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment, as well as Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan.  Using these priority roadmaps, E2O will invest in R&D programs to advance Strategy goals.  Priority areas for investment include, but are not limited to: Fuel distribution, Energy harvesting, hybrid power, energy command and control data, energy storage, energy metering and monitoring decision tools.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             No OCO funds
                                                        
                                                         The $.341M increase is due to the planned and culminating field experimentation with Marine Corps Warfighting Lab and its MAGTF Integration Exercise.
                                                    
                                                
                                                 
                                                     JINTACCS: JCS and DoD CIO Data Links Testing
                                                     Joint Interoperability of Tactical Command and Control Systems (JINTACCS) is a United States military program for the development and maintenance of tactical information exchange configuration items (CIs) and operational procedures. It was originated to ensure that the command and control (C2 and C3) and weapons systems of all US military services and NATO forces would be interoperable. MARCORSYSCOM Systems Engineering, Interoperability Architectures, and Technology direct the JINTACCS Program. Created as a non-acquisition R&D engineering program it provides for critical engineering services in several areas. JINTACCS is essential to USMC development and maintenance of tactical data exchange standards (Link 16, VMF, MTF, etc.), maintenance of C2 systems interoperability issues, development of Net Centric standards (XML, Web Services) to meet requirements of DoD/USMC Net Centric Data Strategy, and participation in Marine Corps, Joint, and Coalition Interoperability Certification testing to DoD/JCS/USMC/ NATO requirements in an ever-changing cyber environment. Requirements annotated in IT Budget Submit (NC-36). Increased involvement with the Army Marine Corps Board (AMCB, 3 Star Charter)), NATO Coalition Interoperability Assurance and Validation (CIAV) and Cross Domain Solution (CDS) certification.
                                                     
                                                         
                                                             0.555
                                                             0
                                                             -Continued implementation of Military Standards for VMF-XML and MTF-XML providing standardized translations of tactical data for seamless, lossless C2 information sharing in net centric operations.

JINTACCS efforts realigned in 2018 to focus on Service's JINTACCS core requirements and compliance with directions specified in CJCSI 6610.01E.  New initiatives started within the Marine Corps JINTACCS program focused on defined product deliveries designed to benefit Marine Corps and joint Service programs and enhance joint interoperability.

Ongoing JINTACCS efforts principally focused on supporting joint tactical data link (TDL) and tactical data message standards development and maintenance.  Through the JINTACCS program, Marine Corps representatives were able to actively participate in the Joint Multi-TDL Configuration Control Board (JTMCCB), the Joint Multi-TDL Standards Working Group (JMSWG), and the US Message Text Format (USMTF) Configuration Control Board.  Marine Corps representatives also continued to provide tactical data link and tactical data message standards subject matter expertise, as well as operational expertise and context, to a variety of capability-based forums, including the Digitally-Aided Close Air Support (DACAS) Configuration Control Board.  Representatives to these CCBs and working groups perform analysis on recommended interface change proposals (ICPs) and requests for exception (RFEs) to MIL-STD message implementation and present their recommendations to Marine Corps decision making boards and subsequently articulate the Marine Corps position back to the ICP/RFE originator.

New JINTACCS initiatives not only focused on meeting JCS's Service Requirements, but also expanding to support programs' needs and preparing for the future.  

To meet CJCSI 6610.01E Service requirements, the JINTACCS program championed efforts to establish the Marine Corps Interoperability Enhancement Process (IEP).  The IEP effort focuses on two key areas:  policy development for interoperability and documenting and assessing Marine Corps TDL and tactical data link message implementation.  New orders and directives were developed to describe IEP activities, assign roles and responsibilities, and establish system TDL and tactical data message implementation reporting requirements.  Through the JINTACCS Program, the Marine Corps began data collection and publication of the TDL and tactical data messages implemented on Marine air-ground task force (MAGTF) warfighting command and control and weapon systems.  This data is subsequently being entered into the CJCSI 6610.01E-mandated enhanced Systems Management and Requirements Transformation (eSMART) tool and will later be used to conduct assessments pertaining to systems' adherence to applicable military standards (MIL-STDs) governing TDL and tactical data message bit-level implementation.  

The expanded use of TDLs and tactical data messages through existing and emerging Marine Corps warfighting systems, in addition to expanding digital information exchange requirements with Joint, Allied, and potential Coalition Partner Services, highlighted the need to provide variable message format (VMF) and associated MIL-STD support to programs.  Through the JINTACCS Program, VMF subject matter expert services were established and currently serve as a general support to eight Marine Corps Systems Command and Program Executive Office Land Systems VMF systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.547
                                                             0
                                                             - Continue to provide Marine Corps representation at TDL and tactical data message working groups, CCBs, and other interoperability forums.  Continue to assess and represent Marine Corps positions on TDL and tactical data message ICPs, RFEs, and other initiatives.

- Continue data collection and information dissemination associated with the Marine Corps IEP.  Enter system bit-level information into the eSMART tool; conduct interoperability assessments of MAGTF systems using the eSMART tool to highlight gaps and identify investment opportunities to meet emerging interoperability needs; provide feedback to JCS representatives concerning shortfalls or recommended improvements to the eSMART tool.

- Continue to provide TDL and tactical data link subject matter expert support to Marine Corps Systems Command and Program Executive Office Land Systems programs to support test, certification, and modernization of Marine Corps capabilities.
                                                        
                                                         
                                                             0.579
                                                             0
                                                        
                                                         
                                                             0.579
                                                             0
                                                             - Continue to provide Marine Corps representation at TDL and tactical data message working groups, CCBs, and other interoperability forums.  Continue to assess and represent Marine Corps positions on TDL and tactical data message ICPs, RFEs, and other initiatives.

- Continue data collection and information dissemination associated with the Marine Corps IEP.  Enter system bit-level information into the eSMART tool; conduct interoperability assessments of MAGTF systems using the eSMART tool to highlight gaps and identify investment opportunities to meet emerging interoperability needs; provide feedback to JCS representatives concerning shortfalls or recommended improvements to the eSMART tool.

- Continue to provide TDL and tactical data link subject matter expert support to Marine Corps Systems Command and Program Executive Office Land Systems programs to support test, certification, and modernization of Marine Corps capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             No OCO funds
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     SEIC:  Engineering and Technical Support
                                                     
                                                         
                                                             1.958
                                                             0
                                                             - Initiated technical and engineering support to the development of the 2018 Afloat MAGTF C4 Required Capabilities (AMC4RC) Letter.
- Continued to contribute to the OPNAV N9 & N2/N6 Blue-In-Support-Of-Green (BISOG) program development.
- Continued engineering support to the development of USMC input to OUSD AT&L's Joint C2 Capability Area FY18/19 Sustainment & Modernization Plan and Plan Build Workshop
- Initiated integration Marine Air-Ground Task Force (MAGTF) C2 systems and C4 services with shipboard C2 architectures and C4ISR infrastructures in direct support of Marine expeditionary unit (MEU) deployments via DGSIT.
- Continued integration testing with PEO C4I & Space and Naval Warfare Systems Command (SPAWAR) to integrate Marine Corps Enterprise Network (MCEN)Services and MAGTF C2 Systems into the Navy's Consolidated Afloat Network Enterprise Services (CANES) environment aboard the LHA-6 and LPD-17 class amphibious assault ships.
- Continued to baseline and assess options to address gaps within the Information Exchange Capabilities of the MAGTF.
- Continued to manage and expand the Engineering Knowledge Management system to provide consumer focused support to the engineering competency in a configuration controlled electronic library system.
                                                        
                                                    
                                                     
                                                         
                                                             1.556
                                                             0
                                                             - Initiate technical and engineering support to the development of the 2019 Afloat MAGTF C4 Required Capabilities (AMC4RC) Letter. 
- Continue to contribute to the OPNAV N9 & N2/N6 Blue-In-Support-Of-Green (BISOG) program development. 
- Continue engineering support to the development of USMC input to OUSD AT&L's Joint C2 Capability Area FY19/20 Integration Workshop 
- Continue integration MAGTF C2 systems and C4 services with shipboard C2 architectures and C4ISR infrastructures in direct support of MEU deployments via DGSIT 
- Conduct focused integration testing with PEO C4I & SPAWAR to integrate MCEN Services and MAGTF C4I Systems into the Navy's follow-on version of Consolidated Afloat Network Enterprise Services (CANES) environment aboard the LHD, LHA-6, LPD and LSD class amphibious assault ships
- Continue to baseline and assess options to address gaps within the Information Exchange Capabilities of the MAGTF. 
- Continue to manage and expand the Engineering Knowledge Management system to provide consumer focused support to the engineering competency in a configuration controlled electronic library system.
                                                        
                                                         
                                                             1.991
                                                             0
                                                        
                                                         
                                                             1.991
                                                             0
                                                             - Continue technical and engineering support to the development of the 2019 Afloat MAGTF C4 Required Capabilities (AMC4RC) Letter
- Continue to contribute to the OPNAV N9 & N2/N6 Blue-In-Support-Of-Green (BISOG) program development
- Continue engineering support to the development of USMC input to OUSD AT&L's Joint C2 Capability Area FY19/20 Integration Workshop
- Continue focused integration testing with PEO C4I & SPAWAR to integrate MCEN Services and MAGTF C4I Systems into the Navy's follow-on version of Consolidated Afloat Network Enterprise Services (CANES) environment aboard the LHD, LHA-6, LPD and LSD class amphibious assault ships
- Continue to manage and expand the Engineering Knowledge Management system to provide consumer focused support to the engineering competency in a configuration controlled electronic library system
- Continue integration MAGTF C2 systems and C4 services with shipboard C2 architectures and C4ISR infrastructures in direct support of MEU deployments via Deploying Group Systems Integration Test (DGSIT)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             No OCO funds
                                                        
                                                         The $.435M increase supports the continuation of pre-embarkation DGSITs, SOTs/SOVTs for deploying MEUs and to provide required engineering reference and automation tools necessary to perform their functions at the directed level of efficiency.
                                                    
                                                
                                                 
                                                     Public Affairs System (PAS):  Product Development
                                                     
                                                         
                                                             0.090
                                                             0
                                                             - Continued the research and evaluation of solutions to modernize the Public Affairs Live Media Engagement System (PALMES) with the capability to transmit imagery and engage publics via traditional and social media via Military Satellite Communications (MILSATCOM). These actions included the evaluation of device solutions and research of information assurance requirements to accredit the Public Affairs transmission capability. PAS procured 2 high performance RDT&E laptops to identify the next generation of the Public Affairs Laptop (PAL).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Program transitions to C3772
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     MARCIMS: Marine Civil Information Management System Support
                                                     
                                                         
                                                             0.409
                                                             0
                                                             -Initiated the expansion of cloud services to accommodate additional users across the coalition (NATO, etc.) and other government agencies (NGA, etc.), and the joint service (Army Reserves)
-Initiated updates to existing MARCIMS database and architecture.
-Initiated development required for the MARCIMS 2.0 implementation and Marine Corps Force (MCF) 2025.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -Program transitions to C3772
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Military Information Support Operations (MISO):  Product Development
                                                     The MISO Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  Funds transition to Project C3772 in FY19.
                                                     
                                                         
                                                             1.543
                                                             0
                                                             Initiated product development of the Fly-Away Broadcast System (FABS) in preparation for a MS C decision.
- Validated FABS production requirements
- Managed FABS technical risk
- Updated cost estimates
- Defined system support requirements
- Initiated development of FABS test articles and component analysis study
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Program transitions to C3772
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4620a
                                                     MARCIMS
                                                     
                                                         0.000
                                                         0.296
                                                         0.000
                                                         0.000
                                                         0.302
                                                         0.000
                                                         0.308
                                                         0.314
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620b
                                                     Public Affairs Systems
                                                     
                                                         3.482
                                                         0.917
                                                         0.691
                                                         0.691
                                                         0.710
                                                         0.722
                                                         0.736
                                                         0.751
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620c//
                                                     MISO
                                                     
                                                         0.000
                                                         2.976
                                                         8.364
                                                         8.364
                                                         9.924
                                                         9.938
                                                         7.853
                                                         8.010
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The System Engineering and Integration programs utilizes a non-traditional acquisition strategy. The program utilize the Naval Surface Warfare Centers for system engineering support services.

EEO - Expeditionary Energy Strategy and Implementation Plan, and priorities identified in the USMC Expeditionary Energy Water and Waste Initial Capabilities Document/Capabilities Based Assessment, as well as Science and Technology Objectives identified in the 2012 USMC S&T Strategic Plan. The program utilize the Naval Surface Warfare Centers for system engineering support services.


JINTACCS - Created as a non-acquisition R&D engineering program it provides for critical engineering services in several areas. (JINTACCS) is a United States military program for the development and maintenance of tactical information exchange configuration items (CIs) and operational procedures. It was originated to ensure that the command and control (C2 and C3) and weapons systems of all US military services and NATO forces would be interoperable. MARCORSYSCOM Systems Engineering, Interoperability Architectures, and Technology direct the JINTACCS Program. The program utilize the Naval Surface Warfare Centers for system engineering support services.


SEIC - Provides the decision support tools and engineering analysis resources needed to assess, identify and resolve Marine Air Ground Task Force (MAGTF)inter-systems' SoS issues and challenges.  SEIC supports the Marine Corps in the analysis, evaluation, and assessment of MAGTF Systems and SoS requirements. The program utilize the Naval Surface Warfare Centers for system engineering support services.
                                             Technical and program reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Years  Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.980
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.980
                                                            
                                                        
                                                         
                                                             PAS
                                                             WR
                                                             SSC - PAC
                                                             San Diego, CA
                                                             
                                                                 0.286
                                                                 
                                                                     0.090
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MISO
                                                             FFRDC
                                                             Johns Hopkins University
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.943
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.943
                                                            
                                                        
                                                         
                                                             MISO
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years  Cumulative
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 18.443
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.443
                                                            
                                                        
                                                         
                                                             MARCIMS
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.217
                                                                 
                                                                     0.409
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.227
                                                                 
                                                                     0.244
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.471
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             FFP
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             BA
                                                             NSWC Crane
                                                             Bloomington, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             BA
                                                             USA CECOM - MITRE
                                                             Aberdeen, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             BA
                                                             Naval Research Lab
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 5.203
                                                                 
                                                                     0.280
                                                                     2017-11
                                                                
                                                                 
                                                                     0.230
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             FFP
                                                             DTIC
                                                             FT. Belvoir
                                                             
                                                                 0.529
                                                                 
                                                                     0.522
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.051
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             MIPR
                                                             HHS
                                                             Bethesda, MD
                                                             
                                                                 0.597
                                                                 
                                                                     0.712
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.309
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             FFP
                                                             SIMVENTIONS
                                                             Stafford, VA
                                                             
                                                                 0.126
                                                                 
                                                                     0.065
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.191
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             WR
                                                             NSWC
                                                             DAM NECK, VA
                                                             
                                                                 0.135
                                                                 
                                                                     0.135
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.420
                                                            
                                                        
                                                         
                                                             MAGTF SEI&C
                                                             C
                                                             FP
                                                             MANTECH
                                                             Stafford, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.326
                                                                     2018-11
                                                                
                                                                 
                                                                     1.591
                                                                
                                                                 
                                                                     1.591
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 2.917
                                                            
                                                        
                                                         
                                                             JINTACCS
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 1.631
                                                                 
                                                                     0.400
                                                                     2018-01
                                                                
                                                                 
                                                                     0.272
                                                                     2019-01
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 2.603
                                                            
                                                        
                                                         
                                                             JINTACCS
                                                             C
                                                             FFP
                                                             IEP Analysis
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.225
                                                                     2019-01
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 1.812
                                                                 
                                                                     0.750
                                                                     2017-11
                                                                
                                                                 
                                                                     0.350
                                                                     2018-11
                                                                
                                                                 
                                                                     0.612
                                                                
                                                                 
                                                                     0.612
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.524
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.660
                                                                 
                                                                     0.732
                                                                     2017-11
                                                                
                                                                 
                                                                     0.802
                                                                     2018-11
                                                                
                                                                 
                                                                     0.558
                                                                
                                                                 
                                                                     0.558
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.752
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.378
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.403
                                                                
                                                                 
                                                                     0.403
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.181
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             NAVFAC EXWC
                                                             Port Hueneme, CA
                                                             
                                                                 0.420
                                                                 
                                                                     0.120
                                                                     2017-11
                                                                
                                                                 
                                                                     0.608
                                                                     2018-11
                                                                
                                                                 
                                                                     0.119
                                                                
                                                                 
                                                                     0.119
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.267
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             NSWC
                                                             Panama City, FL
                                                             
                                                                 0.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2018-11
                                                                
                                                                 
                                                                     0.334
                                                                
                                                                 
                                                                     0.334
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.609
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.451
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.150
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.901
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             C
                                                             FFP
                                                             DTIC
                                                             FT. Belvoir
                                                             
                                                                 0.025
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.025
                                                                     2018-11
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Experimental Forward Operating Base (E2O)
                                                             WR
                                                             NSWC Dahlgreen
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Years  Cumulative
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.611
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.611
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             JINTACCS-Travel
                                                             Various
                                                             PROGRAM
                                                             TRAVEL
                                                             
                                                                 0.175
                                                                 
                                                                     0.155
                                                                     2018-02
                                                                
                                                                 
                                                                     0.050
                                                                     2019-02
                                                                
                                                                 
                                                                     0.054
                                                                
                                                                 
                                                                     0.054
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_2277_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2277
                                                     
                                                         
                                                             MARCIMS SW Updates
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             PAS Modernization
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MISO: MDD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MISO: PDR
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MISO: MS B
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MISO: EMD
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MISO: MS C / LRIP
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MISO: FRP
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EEO: support the USMC Expeditionary Energy Strategy
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JINTACCS: TDL and tactical data link support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SEIC: integration MAGTF C2 systems and C4 services
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SEIC: Engineering Knowledge Management system support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SEIC: integrate MCEN Services and MAGTF C4I Systems
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2278
                                         Air Defense Weapons System
                                         
                                             91.427
                                             28.794
                                             89.735
                                             64.535
                                             49.535
                                             15.000
                                             36.523
                                             12.351
                                             26.052
                                             26.570
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             GBAD Future Weapons System (GBAD-FWS): Recognizing that organic GBAD capability was being over matched by Unmanned Aerial Systems (UAS) proliferation four GBAD capability gaps were identified. In response to these defense gaps, the concept of an evolutionary GBAD FWS was developed. The GBAD FWS capability is being developed in three increments. Increment 1 modernizes the existing GBAD legacy systems (AMANPADS) by mounting a mix of legacy and technologically mature capabilities (from UUNS achievements) onto Joint Light Tactical Vehicles (JLTV), mitigating the risk of attacks from UAS and FW/RW aircraft, while maintaining pace with maneuver forces. Increment 2 focuses on extended range enhancement to the Increment 1 system as well as kinetic and non kinetic capabilities. Increment 3 will be a new system designed to defend fixed/semi-fixed assets against Cruise Missiles (CM) and Rockets, Artillery and Mortar (RAM) threats. GBAD FWS Increment 1 is called Marine Air Defense Integrated System (MADIS Inc 1) which has been designated an ACAT II program. MADIS Inc 1 entered development mid-FY18 leveraging the UUNS efforts and culminate in a Milestone C 1QFY20. An IOC of 4QFY21 and FOC of 4QFY25 have been established via the Capability Development Document (CDD). Inc 3 will provide medium range intercept (MRI) capability. A demonstration is slated for 4QFY19, in an effort to deliver this mission critical capability more rapidly and address emerging threats from Peer, Near Peer Competitors. Inc 3 will be compatible and integrated with CAC2S and Ground/Air Task Oriented Radar (G/ATOR) and able to operate on Marine Corps and Joint Integrated Air Defense System networks.

Ground Based Air Defense-Stinger Sustainment (GBAD-SS) - Since 2008, the GBAD mission of Low Altitude Aerial Defense (LAAD) has been accomplished with the Advanced Man Portable Air Defense System (A-MANPADS). GBAD-SS transforms Air Defense equipment through technology insertion and equipment repackaging to address capability gaps as the result of equipment obsolescence and the emergent and evolving threats to the Marine Air Ground Task Force (MAGTF). GBAD-SS consists of the following efforts: 1) systems engineering support for Stinger Mounted Optic and Mode 5/S Identification Friend or Foe (IFF); 2) design, test, and integration of new systems to replace aging and obsolescent components until replaced by MADIS Inc 1, and to retain interfaces with, and be capable of receiving, a Common Aviation Command and Control System (CAC2S) broad casted link.
 
Overall, the Ground Based Air Defense Weapons System $25.200M decrease from FY19 to FY20, in combined baseline and OCO funding, reflects both GBAD FWS Increment 1, known as Marine Integrated Air Defense System (MADIS Inc 1) migration to production and deployment phase and the continued pursuit of advanced technology solutions to support critical emergent CENTCOM warfighting requirements identified in JUONS #CC-0558. FY20 funding will support the Early Operational Verification and New Equipment Training development to support MADIS Inc 1 as well as continued integration of a Medium Range Intercept (MRI) capability.  MADIS Inc 1 has been designated an ACAT-II program with Milestone C planned for 1QFY20, IOC in 4QFY21 and FOC in 4QFY25.
                                             
                                                 
                                                     GBAD STINGER SUSTAINMENT: Product Development
                                                     
                                                         
                                                             1.420
                                                             0
                                                             -Completed Stinger Missile Mounted Optic (AN/PAS-18) replacement development. 
-Completed Mode 5 replacement development.
                                                        
                                                    
                                                     
                                                         
                                                             1.840
                                                             0
                                                             -Initiated system design and engineering efforts associated with the Night Sight replacement.
                                                        
                                                         
                                                             0.026
                                                             0
                                                        
                                                         
                                                             0.026
                                                             0
                                                             -Completes system design and engineering efforts associated with the Night Sight replacement.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease in funding from FY19 to FY20 of $1.814 reflects the ramp down of design and engineering efforts and  transition into the production phase of the Night Sight replacement.
                                                    
                                                
                                                 
                                                     GBAD STINGER SUSTAINMENT: Support Costs
                                                     
                                                         
                                                             0.462
                                                             0
                                                             -Completed A-MANPADS Engineering Change Proposal (ECP) Readiness Analysis.
                                                        
                                                    
                                                     
                                                         
                                                             0.065
                                                             0
                                                             -Completed Analysis of Alternatives for the Night Sight replacement
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.065M from FY19 to FY20 due to completion of Night Sight AOA and subsequent procurement of systems
                                                    
                                                
                                                 
                                                     GBAD STINGER SUSTAINMENT: Test and Evaluation
                                                     
                                                         
                                                             0.737
                                                             0
                                                             -Completed Stinger Missile Mounted Optic (AN/PAS-18) Field User Evaluation (FUE).
-Completed Mode 5 replacement Field User Evaluation (FUE).
-Completed Section Leader Vehicle redesign transportability testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     GBAD STINGER SUSTAINMENT: Program Management Support
                                                     
                                                         
                                                             0.664
                                                             0
                                                             -Completed development of acquisition documentation in support of Stinger Identification Friend or Foe (IFF) replacement system.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     GBAD FWS/COUNTER UAS Product Development
                                                     
                                                         
                                                             22.324
                                                             0
                                                             -Continued GBAD Future Weapons System/Counter-UAS engineering and prototype development efforts to determine the technology solutions required to defeat the full spectrum of threats to include UAS's associated with the Marine Corps Low-Altitude Air Defense mission.  This included the procurement and integration of prototype systems such as the Reconfigurable Integrated-weapons Platform (RIwP), C2 Kits, radar and optics as well as operational assessments.  Systems provide capabilities such as detect, track, identify, threat defeat and lethal destruction, to include utilizing a slew-to-cue optic for a high energy laser engagement.
                                                        
                                                    
                                                     
                                                         
                                                             59.898
                                                             0
                                                             -Completed GBAD Future Weapons System engineering and prototype development efforts to determine the technology solutions required to defeat the full spectrum of threats to include UAS's associated with the Marine Corps Low-Altitude Air Defense mission, specifically the Group 1 and 2 threats.  Systems will provide capabilities such as detect, track, identify, threat defeat and lethal destruction, to include utilizing a slew-to-cue optic system for a high energy laser engagement. Funding will purchase drone on drone and other kinetic kill capabilities, C-UAS Component Integration Kits for the Mine Resistant Ambush Protected-All Terrain Vehicle (M-ATV) and a C-UAS C2 Network.

-Initiated and completed GBAD FWS MADIS Inc 1 integration by mounting a mix of legacy and technologically mature capabilities (from UUNS achievements) onto Joint Light Tactical Vehicles (JLTV), mitigating the risk of attacks from UAS and FW/RW aircraft, while maintaining pace with maneuver forces.  

-Initiated C2/Sensor Software and fire control radar engineering development to integrate a medium range Interceptor missile system with the existing "Kill Chain" C2 architecture. This capability will be designed to be effective against rockets, Group 3+ Unmanned Aerial Systems, mortars, cruise missiles, precision guided missiles and rotary wing/fixed wing aircraft.

-Initiates development of MADIS desktop training systems
                                                        
                                                         
                                                             25.421
                                                             0
                                                        
                                                         
                                                             13.639
                                                             0
                                                             -Continue C2/Sensor Software engineering development to integrate a medium range intercept (MRI) system with the existing "Kill Chain" C2 architecture. This capability will be designed to be effective against rockets, Group 3+ Unmanned Aerial Systems, mortars, cruise missiles, precision guided missiles and rotary wing/fixed wing aircraft.

-Initiates development and integration efforts associated with increased lethality to support constantly evolving threats.

-Continues development of MADIS desktop training systems
                                                        
                                                         
                                                             11.782
                                                             0
                                                             -$11.782M provides for the rapid prototyping of equipment by pursuing advanced technology solutions in order to support critical emergent CENTCOM warfighting requirements identified in JUONS #CC-0558. Funding supports development  associated with Fire Control for drone on drone and other kinetic kill capabilities, integration of C-UAS capabilities into a C2 system for airspace deconfliction & data sharing across air and ground C2 nodes.
                                                        
                                                         Overall, funding decreases $34.477M from FY19 to FY20, as GBAD Increment 1, also known as Marine Integrated Air Defense System (MADIS), effort migrates to production with Milestone C 1QFY20 with an IOC of 4QFY21 and FOC of 4QFY25. MADIS Inc 1 has been designated as an ACAT-II program.
                                                    
                                                
                                                 
                                                     GBAD FWS/COUNTER UAS: Support Costs
                                                     The Government Technical Support Team provides inherently governmental support functions adding depth, breath and expertise not resident in the GBAD Program Office.  Functions include technical planning, execution and analysis across multi-disciplinary competencies to include; Systems Architecture, Radar/Jamming Software Engineering, Radar/Jamming Systems Engineering, Cyber Security/Information Assurance, Human Systems Integration, Safety, Configuration Management and the coordination necessary to enable a System of Systems interface with other programs in the "Cue to Slew" kill chain to ensure platform/software compatibility. Technical Team support is vital in providing both studies and analysis during the Systems Development and Demonstration phase.
                                                     
                                                         
                                                             1.985
                                                             0
                                                             -Continued GBAD Future Weapons System and Counter UAS acquisition, engineering, and assessment efforts to determine the technology solutions required to defeat UAS threats associated with the Marine Corps Low-Altitude Air Defense mission. Includes systems engineering, safety review boards, prototype system maintenance, support and training.  Funded fixed site efforts to include training and technical support to the equipment and Marines on site.
                                                        
                                                    
                                                     
                                                         
                                                             18.407
                                                             0
                                                             -Continued GBAD Future Weapons System and Counter UAS acquisition, engineering, and assessment efforts to determine the technology solutions required to defeat UAS threats associated with the Marine Corps Low-Altitude Air Defense mission. Efforts focus on C-UAS prototype software load set analysis with updates to address the ever evolving enemy threat and engineering efforts with lessons learned from the procurement of initial CUAS prototypes from FY17-19.
-Initiated New Equipment Training (NET) development support efforts for MADIS Inc 1.
-Initiated technical manual development support for MADIS Inc 1.
-Initiated onsite engineering support at military operations, military exercises, military schools, and technology demonstrations.
-Initiated engineering and logistics support to ensure systems meet reliability thresholds
                                                        
                                                         
                                                             22.018
                                                             0
                                                        
                                                         
                                                             22.018
                                                             0
                                                             -Completion of GBAD Future Weapons System JUON and JEON acquisition, engineering, and assessment efforts to determine the technology solutions required to defeat UAS threats associated with the Marine Corps Low-Altitude Air Defense mission. Efforts focus on C-UAS prototype software load set analysis with updates to address the ever evolving enemy threat and engineering efforts with lessons learned from the procurement of initial CUAS prototypes. 
-Continues New Equipment Training (NET) development support efforts for MADIS Inc 1.
-Continues technical manual development support for MADIS Inc 1.
-Continues onsite engineering support at military operations, military exercises, military schools, and technology demonstrations.
-Initiates full logistics supportability to include Independent Logistics Assessment (ILA), provisioning conferences, updates of manpower and training plan and manpower task lists for MADIS Inc 1.
-Continues engineering and logistics support to ensure systems meet reliability thresholds.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases of $3.611M from FY19 to FY20 supports the ramp up of New Equipment Training and logistics supportability development efforts as well as onsite support efforts in order to ensure Warfighter safety and proficiency while operating the system.
                                                    
                                                
                                                 
                                                     GBAD FWS/COUNTER UAS:  Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             8.721
                                                             0
                                                             -Continued GBAD Future Weapons System Test and Evaluation of C-UAS Systems Soft-Kill and Hard-Kill prototypes integrated on both M-ATV's and JLTV's in support of JUON and JEON efforts. Testing locations include Yuma Proving Grounds AZ, NSWC Crane, NSWC Dahlgren and Quantico VA.
                                                        
                                                         
                                                             16.251
                                                             0
                                                        
                                                         
                                                             13.033
                                                             0
                                                             -Completes GBAD Future Weapons System Test and Evaluation of C-UAS Systems Soft-Kill and Hard-Kill prototypes integrated on both M-ATV's and JLTV's in support of JUON and JEON efforts.  
-Initiates GBAD Future Weapons System Early Operational Verification (EOV) of MADIS Inc 1, leveraging the completed Test and Evaluation of the C-UAS systems.  Testing locations include Yuma Proving Grounds AZ, Crane, IN, and White Sands Missile Range NM.
                                                        
                                                         
                                                             3.218
                                                             0
                                                             $3.218M provides for the test and evaluation of C-UAS "hard kill" capabilities to support urgent OCONUS needs identified in CENTCOM JUONS #CC-0558. Funding supports the Live Fire Test and Evaluation of the Fire Control for the drone on drone and other kinetic kill capabilities as well as the test and evaluations of the integration of C-UAS capabilities into a C2 system for airspace deconfliction & data sharing across air and ground C2 nodes and the mobile desktop trainer.
                                                        
                                                         Funding increase of $7.530M from FY19 to FY20 to support testing, assessment and evaluation to include EOV of MADIS Inc 1, C2 software testing and Weapon System Evaluation Safety Review Board (WSESRB) in support of MADIS Inc 1 and Inc 3 Medium Range Intercept (MRI).
                                                    
                                                
                                                 
                                                     GBAD FWS/COUNTER UAS:  Program Management Support
                                                     
                                                         
                                                             1.202
                                                             0
                                                             -Continued GBAD Future Weapons System and Counter UAS acquisition documentation to include continued Analysis of Alternative (AoA) studies, completion of the GBAD-FWS Acquisition Strategy and Acquisition Plan, and the completion of the GBAD FWS CDD necessary to support new technology solutions required to defeat the full spectrum or threats associated with the Marine Corps Low-Altitude Air Defense mission.
                                                        
                                                    
                                                     
                                                         
                                                             0.804
                                                             0
                                                             -Continued GBAD Future Weapons System acquisition documentation to include the initiation of the Fielding Plan, the Life Cycle Sustainment Plan and the Programmatic Environmental Safety and Occupational Health Evaluation (PESHE) which are all required documentation to support new technology solutions required to defeat the full spectrum or threats associated with the Marine Corps Low-Altitude Air Defense mission.
                                                        
                                                         
                                                             0.819
                                                             0
                                                        
                                                         
                                                             0.819
                                                             0
                                                             -Continues development of GBAD Future Weapons System acquisition documentation for both MADIS Inc 1 and Inc 3 Medium Range Intercept (MRI).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding increase of $0.015M in FY20 funds acquisition documentation support for the new MADIS ACAT II program.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/3006
                                                     GBAD
                                                     
                                                         10.026
                                                         18.334
                                                         175.998
                                                         175.998
                                                         267.976
                                                         238.980
                                                         233.442
                                                         238.127
                                                         21.675
                                                         1316.775
                                                    
                                                
                                                 
                                                     RDTEN/0206313M/9999
                                                     FOB Protection-Counter-UAS
                                                     
                                                         51.959
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         81.920
                                                    
                                                
                                            
                                             GBAD Ground Based Air Defense- Future Weapons Systems (GBAD FWS)-The GBAD FWS capability will be developed in three increments. Increment 1 modernizes the existing GBAD legacy systems (A-MANPADS) by mounting a mix of legacy and technologically mature capabilities (from UUNS achievements) onto new tactical vehicles, Joint Light Tactical
Vehicles (JLTV), mitigating the risk of attacks from UAS and FW/RW aircraft, while maintaining pace with maneuver forces. Increment 2 focuses on extended range enhancement to the Increment 1 system along with the replacement of the Stinger missile. Increment 3 will be a new medium range intercept (MRI) capability designed to defend fixed/semi-fixed assets against Cruise Missiles (CM) and Rockets, Artillery, and Mortars (RAM) threats. GBAD FWS Increment 1 is called Marine Air Defense Integrated System (MADIS Inc 1), which has been designated an ACAT II program. MADIS Inc 1 will enter development phase mid FY18 and culminate in a Milestone C 1QFY20. Initial MADIS Inc 1 integration and development will be accomplished by Naval Surface Warfare Centers Crane and Dahlgren. An IOC of 4QFY21 and FOC of 4QFY25 have been established. To support a Material Support Decision, a concept demonstration of a proposed CM defense system has been planned for 4QFY19. Initial design and integration reviews for this CM system are underway at this time.  A 4QFY19 Accelerated Acquisition decision from Deputy Assistant Secretary of the Navy (DASN) Expeditionary & Logistics Management (E&LM) is planned to place Inc 3 Medium Range Intercept under the Middle Tier Acquisition guidelines.
                                             Integrated Master Schedule
OSD Financial Benchmarks
Technical Performance Measures
Probability of Program Success (PoPS) Assessments
                                        
                                         
                                             Overall, the Air Defense Weapons System $25.200M decrease from FY19 to FY20, in combined baseline and OCO funding, reflects GBAD Increment I called Marine Integrated Air Defense System (MADIS) which has been designated an ACAT-II program migration to procurement with a Milestone C 1st QFY-20.  An IOC of 4th QFY-21 and FOC of 4QFY25.
                                             
                                                 
                                                     Product Development
                                                     Overall decrease of $36.291M from FY19 to FY20 is comprised of:
GBAD SDD decrease of $59.134M from FY19 to FY20 reflects drop in product development as MADIS Inc 1 begins production with the installation of multiple C-UAS components on the Joint Lightweight Tactical Vehicle (JLTV). 
$11.782M OCO increase for PD CRAM provides for the development of C-UAS hard kill capabilities to support urgent OCONUS needs identified in CENTCOM JUONS #CC-0558.
$1.706M increase for GBAD FWS SDD to Dahlgren supports the ramp up associated with the development of the MADIS desktop training systems.
$9.355M increase for MRI SDD supports the Fire Control Radar Development and integration as well as the integration of an existing radar and command and control system in support of a Medium Range Intercept Capability
                                                     
                                                         
                                                             GBAD FWS MRI-SDD
                                                             MIPR
                                                             SCO
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.500
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             MIPR
                                                             ARL
                                                             Adelphi,MD
                                                             
                                                                 0.000
                                                                 
                                                                     1.293
                                                                     2018-10
                                                                
                                                                 
                                                                     1.575
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.868
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             Various
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     1.098
                                                                     2018-07
                                                                
                                                                 
                                                                     0.395
                                                                     2018-11
                                                                
                                                                 
                                                                     2.101
                                                                
                                                                 
                                                                     2.101
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.594
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             MIPR
                                                             YPG
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.915
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.915
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             MIPR
                                                             TSMO
                                                             Redstone Arsenal, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.385
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.385
                                                            
                                                        
                                                         
                                                             GBAD FWS MRI-SDD
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.500
                                                            
                                                        
                                                         
                                                             GBAD FWS MRI-SDD
                                                             C
                                                             FFP
                                                             Raytheon Solypsis
                                                             Fulton, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.000
                                                                
                                                                 
                                                                     4.000
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.000
                                                            
                                                        
                                                         
                                                             GBAD-SS- SDD
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.807
                                                                 
                                                                     0.356
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD-SS- SDD
                                                             WR
                                                             NSWC
                                                             Crane.IN
                                                             
                                                                 5.001
                                                                 
                                                                     0.421
                                                                     2017-11
                                                                
                                                                 
                                                                     1.840
                                                                     2019-04
                                                                
                                                                 
                                                                     0.026
                                                                
                                                                 
                                                                     0.026
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD-SS-SDD
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 7.360
                                                                 
                                                                     0.643
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD FWS MRI-SDD
                                                             MIPR
                                                             DOTC
                                                             Picatinny, NJ
                                                             
                                                                 14.090
                                                                 
                                                                     4.548
                                                                     2018-02
                                                                
                                                                 
                                                                     0.645
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.283
                                                            
                                                        
                                                         
                                                             GBAD FWS GFE
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     7.454
                                                                     2018-03
                                                                
                                                                 
                                                                     37.079
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 44.533
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             Various
                                                             NSWC
                                                             Crane.IN
                                                             
                                                                 0.000
                                                                 
                                                                     6.115
                                                                     2018-09
                                                                
                                                                 
                                                                     6.631
                                                                     2019-07
                                                                
                                                                 
                                                                     1.538
                                                                
                                                                 
                                                                     1.538
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.284
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             Various
                                                             Raytheon
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             GBAD FWS SDD
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 8.872
                                                                 
                                                                     0.516
                                                                     2018-09
                                                                
                                                                 
                                                                     0.136
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 9.524
                                                            
                                                        
                                                         
                                                             GBAD FWS OCO SDD
                                                             Various
                                                             PD CRAM
                                                             Redstone Arsenal, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.782
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     11.782
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 11.782
                                                            
                                                        
                                                         
                                                             GBAD FWS OCO SDD
                                                             Various
                                                             NSWC
                                                             Crane.IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     13.437
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.437
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 30.197
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 30.197
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Total increase of $3.546 from FY19 to FY20 supports the following:
$0.312M increase in GBAD FWS MITRE to support engineering efforts ensuring systems meet reliability thresholds.
$9.298M increase in GBAS FWS Tech Spt/NET/FSR/ILS supports the ramp up of New Equipment Training and technical manual development as well as logistics support ensuring systems meet reliability thresholds.  
$3.362M decrease in GBAD FWS Eng Spt/HSI support at NSWC Dahlgren in Base and OCO supports the transition to NSWC Crane for NET development and onsite engineering efforts
$0.750M decrease in GBAD FWS C2 Spt at PD CRAM due to transition of efforts into production for MADIS Inc 1
$1.887M decrease in GBAD FWS OCO Eng Spt due to transition of efforts to NSWC Crane for NET development and onsite engineering efforts
$0.065M decrease in GBAD SS Eng Spt due to the completion of the design and engineering of the Night Sight replacement and transition into production
                                                     
                                                         
                                                             GBAD FWS Eng Spt
                                                             C
                                                             FFP
                                                             MITRE
                                                             Herndon, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.493
                                                                     2019-09
                                                                
                                                                 
                                                                     0.805
                                                                
                                                                 
                                                                     0.805
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 1.298
                                                            
                                                        
                                                         
                                                             GBAD FWS NET Spt
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.953
                                                                     2019-05
                                                                
                                                                 
                                                                     6.240
                                                                
                                                                 
                                                                     6.240
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 11.193
                                                            
                                                        
                                                         
                                                             GBAD FWS Tech Spt
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.307
                                                                     2019-01
                                                                
                                                                 
                                                                     0.880
                                                                
                                                                 
                                                                     0.880
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.187
                                                            
                                                        
                                                         
                                                             GBAD-SS Eng Spt
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 3.008
                                                                 
                                                                     0.462
                                                                     2018-01
                                                                
                                                                 
                                                                     0.065
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD FWS Eng Spt/HSI
                                                             Various
                                                             NSWC
                                                             Dahlgren
                                                             
                                                                 3.880
                                                                 
                                                                     0.883
                                                                     2017-12
                                                                
                                                                 
                                                                     5.858
                                                                     2019-03
                                                                
                                                                 
                                                                     2.496
                                                                
                                                                 
                                                                     2.496
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 13.117
                                                            
                                                        
                                                         
                                                             GBAD FWS Eng Spt/NET/FSR Spt
                                                             Various
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.758
                                                                     2018-08
                                                                
                                                                 
                                                                     3.437
                                                                     2019-07
                                                                
                                                                 
                                                                     9.959
                                                                
                                                                 
                                                                     9.959
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 14.154
                                                            
                                                        
                                                         
                                                             GBAD FWS C2 Spt
                                                             Various
                                                             PM CRAM
                                                             Redstone Arsenal, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             GBAD FWS Eng Spt/ILS
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.000
                                                                 
                                                                     0.344
                                                                     2018-03
                                                                
                                                                 
                                                                     0.722
                                                                     2019-07
                                                                
                                                                 
                                                                     1.638
                                                                
                                                                 
                                                                     1.638
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.704
                                                            
                                                        
                                                         
                                                             GBAD FWS OCO Eng Spt
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.887
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.887
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 4.388
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.388
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Funding increases $4.312M from FY19 to FY20 support the initiation of the Early Operational Verification (EOV) required for MADIS Inc 1.  Testing locations include Yuma Proving Grounds AZ, White Sands Missile Range NM, Crane IN and Quantico VA.
                                                     
                                                         
                                                             GBAD FWS EOV
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.125
                                                                     2018-11
                                                                
                                                                 
                                                                     1.688
                                                                
                                                                 
                                                                     1.688
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.813
                                                            
                                                        
                                                         
                                                             GBAD FWS Test Range
                                                             MIPR
                                                             White Sands Missile Range
                                                             White Sands, NM
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-02
                                                                
                                                                 
                                                                     1.762
                                                                
                                                                 
                                                                     1.762
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.762
                                                            
                                                        
                                                         
                                                             GBAD FWS EOV
                                                             Various
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.887
                                                                     2019-03
                                                                
                                                                 
                                                                     4.019
                                                                
                                                                 
                                                                     4.019
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 5.906
                                                            
                                                        
                                                         
                                                             GBAD FWS OCO Live Fire Test
                                                             MIPR
                                                             PD CRAM
                                                             Redstone Arsenal, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.218
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.218
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.218
                                                            
                                                        
                                                         
                                                             GBAD-SS  OT
                                                             MIPR
                                                             ARMY
                                                             VARIOUS
                                                             
                                                                 0.050
                                                                 
                                                                     0.737
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.787
                                                            
                                                        
                                                         
                                                             GBAD FWS EOV
                                                             C
                                                             FFP
                                                             Lumbee Tribe
                                                             Pembroke, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.151
                                                                     2019-04
                                                                
                                                                 
                                                                     4.727
                                                                
                                                                 
                                                                     4.727
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 7.878
                                                            
                                                        
                                                         
                                                             GBAD FWS EOV
                                                             C
                                                             FFP
                                                             Cherokee Nation
                                                             Tulsa, OK
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.558
                                                                     2019-07
                                                                
                                                                 
                                                                     0.837
                                                                
                                                                 
                                                                     0.837
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 1.395
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 6.223
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.223
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Funding increase of $0.015M from FY19 to FY20 provides vital acquisition support for a new, stand-alone, GBAD Program Office as a result of the MADIS Inc 1 program being designated as an ACAT II Program.
                                                     
                                                         
                                                             GBAD FWS Travel
                                                             Various
                                                             PMO Travel
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.275
                                                                     2019-09
                                                                
                                                                 
                                                                     0.290
                                                                
                                                                 
                                                                     0.290
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.565
                                                            
                                                        
                                                         
                                                             GBAD FWS PMO Spt
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.265
                                                                     2019-11
                                                                
                                                                 
                                                                     0.265
                                                                
                                                                 
                                                                     0.265
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.530
                                                            
                                                        
                                                         
                                                             GBAD FWS PMO Spt
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.264
                                                                     2018-11
                                                                
                                                                 
                                                                     0.264
                                                                
                                                                 
                                                                     0.264
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.528
                                                            
                                                        
                                                         
                                                             GBAD-SS Travel
                                                             Various
                                                             PMO Travel
                                                             Quantico, VA
                                                             
                                                                 0.298
                                                                 
                                                                     0.098
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD-SS PMO Spt
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.764
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             GBAD-SS PMO Spt
                                                             C
                                                             FP
                                                             Alexandria Insights
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.566
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.566
                                                            
                                                        
                                                         
                                                             GBAD FWS PMO Spt
                                                             C
                                                             FP
                                                             Alexandria Insights
                                                             Quantico, VA
                                                             
                                                                 2.156
                                                                 
                                                                     1.202
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.358
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 4.333
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.333
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_2278_FILE2.PNG
                                            
                                             
                                                 R4_2020PB_0206313M_2278_FILE3.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     STINGER SLEP
                                                     
                                                         
                                                             SLEP DELIVERIES
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     AMANPADS
                                                     
                                                         
                                                             INC 1 FIELDING
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     IFF
                                                     
                                                         
                                                             OT/FUE
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             PROCUREMENT DECISION
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             INITIAL CONTRACT AWARD
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION AND DELIVERIES
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     COUNTER-UAS
                                                     
                                                         
                                                             JUON/JEON ACQUISITION
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             L-MADIS INTEGRATION
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MADIS INC 0 INTEGRATION
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             E-MADIS INTEGRATION
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JUON TEST & EVALUATION
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             JUON TRAINING
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     MADIS INCREMENT-1
                                                     
                                                         
                                                             ACQUISITION STRATEGY/ACQUISITION PLAN DEVLOPMENT
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CAPABILITY DEVELOPMENT DOCUMENT
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             INTEGRATION DESIGN/ ENGINEERING
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MS "C"/LRIP DECISION
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LRIP CONTRACT AWARD
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             LRIP COMPONENT PRODUCTION/ INSTALLATION
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EARLY OPERATIONAL VERIFICATION
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             OPERATIONAL VERIFICATION
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FULL RATE PRODUCTION DECISION
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FULL RATE PRODUCTION CONTRACT AWARD
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FULL RATE COMPONENT PRODUCTION/ INSTALLATION
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             INITIAL OPERATIONAL CAPABILITY
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     INC 3 MEDIUM RANGE INTERCEPT (MRI)
                                                     
                                                         
                                                             INC 3 MEDIUM RANGE INTERCEPT
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             DOTC CONTRACT AWARD (DEMO)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             C2 SENSOR & SOFTWARE INTEGRATION
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             DEMO TRAINING
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MRI 'CUE TO SLEW'' INTEGRATION DEMO
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MIDDLE TIER PROTOTYPE DECISION
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ENG OPERATIONAL TEST (EOA)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             LIMITED PROCUREMENT DECISION
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             LIMITED PRODUCTION CONTRACT AWARD
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             PRODUCTION
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NEW EQUIPMENT TRAINING
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2510
                                         MAGTF CSSE & SE
                                         
                                             300.033
                                             1.123
                                             1.307
                                             1.814
                                             1.814
                                             0.962
                                             0.972
                                             0.991
                                             1.010
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) The Marine Air Ground Task Force (MAGTF) Combat Service Support Element & Supporting Establishment (CSSE & SE) consists of mutually supporting Logistics Information Technology (IT) programs that support force deployment, planning, and execution; sustainment and distribution; and contributes to the Combatant Commander's Common Operating Picture to support rapid accurate decision making.  

JOINT FORCE REQUIREMENTS GENERATOR II (JFRG II) is an Automated Information System (AIS) that provides the Marine Corps' the capability to plan and execute strategic force deployments in support of Joint contingency and crisis action operations and plans. It serves as the single link between Service operational force requirements and validated/sourced unit personnel and cargo data. JFRG II permits multi-level planning with entry of equipment and personnel data, transportation/movement data, and the phasing of the total force throughout the entire movement timeline. JFRG II interfaces with the Joint Operation Planning and Execution System (JOPES) to register update and validate Time Phased Force and Deployment Data (TPFDD) within the Department of Defense chain of command. Validated deployment information is then used by U.S. Transportation Command for the scheduling of strategic transportation assets. JFRG II interfaces with the Sea Service Deployment Module (SSDM) for unit cargo information and the War Reserve System (WRS) in order to register sustainment requirements. JFRG II can generate standard, executive, and ad hoc reports and perform database queries to support information requirements. JFRG II operates and functions in a classified environment.

BASE TELECOMMUNICATIONS INFRASTRUCTURE (BTI) provides all Marine Corps installations with the base area network
communications infrastructure that connects the end-user to the DISA network.  BTI modernizes, sustains, upgrades and enhances the telecommunications systems infrastructure for all Marine Corps Installations in order to meet the demands required to support the 5th Element of the Marine Air Ground Task Force (MAGTF).  BTI is designed to maintain current industry standards as they relate to technological capabilities for all voice, video and data services and are transported via each installation's infrastructure.  These data services include, support for but are not limited to: Enhanced 911 (E911), Video-Teleconferencing, Integrated Services Digital Network, Marine Corps Enterprise Network, Energy Monitoring Control Systems, Intrusion Detection Systems, Access Control Systems, Fire Alarm Control Networks and Fleet Training Systems.  This includes supporting systems such as optical networks, telecommunications management systems, primary power, voice mail, teleconferencing, and outside plant infrastructure.  The ongoing focus is technology refresh and standardization on DISA Unified Capabilities (UC) (voice, video, collaboration, and data) through modernization of installation infrastructure in order to maintain connection to the DISA network.

MAGTF LOGISTICS SUPPORT SYSTEMS (MLS2):  Composed of several main components including the Electronic Maintenance Support System (EMSS). EMSS is a rugged organizational-level (O-level), light-weight, one-man portable maintenance device capable of supporting multiple platforms and systems across maintenance communities.  It provides a Commercial Off-The-Shelf (COTS) hardware device equipped with Built-In-Test/Built-In-Test Equipment (BIT/BITE) interfaces, and Software Defined Test Instrument (SDTI) General Purpose Electronic Test Equipment (GPETE) capabilities. These hardware capabilities will enable commercial or custom DoD and USMC software capabilities including Interactive Electronic Technical Manuals (IETMs), Computer Based Training (CBT), and other maintenance applications to be hosted on EMSS.  EMSS also has the capability to connect to the Marine Corps Enterprise Network (MCEN) and access sites like Global Combat Support System - Marine Corps (GCSS-MC) in order to facilitate maintenance and supply transactions, thereby improving readiness.  With these capabilities, maintainers will make more informed decisions and sustain force readiness over time.

The FY19 to FY20 increase of $0.507M is principally due to JFRG II updating from Ozone Widget Framework to Ozone Widget Framework Version 8.
                                             
                                                 
                                                     JOINT FORCES REQUIREMENT GENERATION II (JFRG II)
                                                     
                                                         
                                                             0.198
                                                             0
                                                             -Completed preparation of Marine Corps Enterprise Information Technology Services (MCEITS) Hosting environment.
                                                        
                                                    
                                                     
                                                         
                                                             0.197
                                                             0
                                                             -Initiated Engineering Change Proposals (ECPs)to increase user functionality.
                                                        
                                                         
                                                             1.161
                                                             0
                                                        
                                                         
                                                             1.161
                                                             0
                                                             -Continue Engineering Change Proposals (ECPs), initiate platform update from Ozone Widget Framework (OWF) to Ozone Widget Framework Version 8) and initiate Cross Domain Solution Development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase of $.964M supports the platform update from Ozone Widget Framework to Ozone Widget Framework Version 8.
                                                    
                                                
                                                 
                                                     BASE TELECOM (BTI)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.458
                                                             0
                                                             Completed test and evaluation (T&E) engineering support for Defense Information Systems Agency (DISA) Unified Capabilities (UC) (voice, video, collaboration, and data) implementation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease of $0.458M from FY 2019 to FY 2020 reflects BTI's RDTEN efforts transitioning to post fielding engineering support and analysis.
                                                    
                                                
                                                 
                                                     MAGTF LOGISTICS SUPPORT SYSTEMS (MLS2)
                                                     
                                                         
                                                             0.925
                                                             0
                                                             -Completed efforts to investigate software defined test instruments (SDTI) and software applications for the Health Management System (formerly called Next Generation Operation Management Systems).
-Completed efforts to investigate advanced Interactive Electronic Technical Manual software to incorporate advanced diagnostics.
-Completed information security and interoperability testing/certification.
-Completed software applications which support enhanced maintenance capabilities on existing weapon system platforms.
-Completed efforts to evaluate downsized testers for tablet applications.
-Completed efforts to investigate instrument modules for on system testing.
-Initiated efforts to develop Wireless Access Module (WAM) of host application to maintenance platform tools for the following MOSs:  AAV mechanics, Tank mechanics, Motor-T mechanics, LAV mechanics, and Heavy Equipment mechanics.
                                                        
                                                    
                                                     
                                                         
                                                             0.652
                                                             0
                                                             - Continue to develop Wireless Access Module (WAM) prototypes in order to enable organic level maintenance on LAV, Tank, AAV, and Heavy Equipment weapon systems.
- Initiate efforts to develop software applications for the Health Management System (HMS) in order to push and pull data, conduct software configuration management, and generate maintenance reports.
- Initiate efforts to develop government off the shelf (GOTS) diagnostic software capabilities for Heavy Equipment and Motor Transport weapon systems in order to decrease their life cycle costs.
                                                        
                                                         
                                                             0.653
                                                             0
                                                        
                                                         
                                                             0.653
                                                             0
                                                             - Continue to develop additional GOTS diagnostic software capability for additional Heavy Equipment, Motor Transport, and Ordnance weapon systems in order to enhance maintenance capabilities, migrate away from more expensive commercial off the shelf (COTS) solutions, and decrease total ownership cost (TOC) for supported platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $.001M increase from FY19 to FY20 reflects additional GOTS diagnostic software development and enhancements for Ordnance supported weapon systems.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/BLI 463500 BTI
                                                     BTI
                                                     
                                                         26.152
                                                         45.720
                                                         14.897
                                                         14.897
                                                         30.217
                                                         72.596
                                                         83.722
                                                         82.402
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/BLI 418100
                                                     MAGTF Logistics Support Systems
                                                     
                                                         7.624
                                                         10.453
                                                         10.540
                                                         10.540
                                                         12.358
                                                         12.473
                                                         12.527
                                                         12.778
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             JOINT FORCES REQUIREMENT GENERATOR II (JFRG II) is required to modernize in order to implement Joint Requirements Oversight Counsel (JROC) mandates in support of Adaptive Planning and Execution (APEX) including the inclusion of Global Force Management - Data Initiative (GFM-DI) data elements and Joint Command and Control (JC2) Capabilities Development Document (CDD) requirements. The JFRG II legacy software application will remain supported until end of life (EOL) in FY19 when it will be replaced by the modernized version. Future capability improvements as identified in the JC2 CDD will be implemented through the configuration management process.
 									
BASE TELECOMMUNICATIONS INFRASTRUCTURE (BTI) provides all Marine Corps installations with the base area network communications infrastructure that connects the end-user to the DISA network.  BTI modernizes, sustains, upgrades and enhances the telecommunications systems infrastructure for all Marine Corps Installations in order to meet the demands required to support the 5th Element of the Marine Air Ground Task Force (MAGTF).  Participation in the DISA Unified Capabilities Master Plan (voice, video, collaboration, and data) is critical to BTI modernization strategy.  The RDT&E funds will be utilized for analysis, research and evaluation of Unified Capabilities (UC) (voice, video, collaboration, and data) implementation efforts.

MAGTF LOGISTICS SUPPORT SYSTEMS (MLS2) is pursuing an evolutionary acquisition strategy in order to sustain operationally suitable and supportable capability across the Marine Corps as a maintenance aid.  Electronic Maintenance Support Systems must evolve in concert with the supported platforms maintenance philosophy to provide extended functionality and access to network connectivity.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The FY19 to FY20 increase supports the platform update from Ozone Widget Framework to Ozone Platform for JFRG II.
                                                     
                                                         
                                                             JFRG II
                                                             C
                                                             IDIQ
                                                             SAIC
                                                             Stafford, VA
                                                             
                                                                 2.293
                                                                 
                                                                     0.198
                                                                     2018-12
                                                                
                                                                 
                                                                     0.197
                                                                     2019-08
                                                                
                                                                 
                                                                     1.161
                                                                
                                                                 
                                                                     1.161
                                                                     2020-08
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             EMSS/MAGTF Logistics Support Systems
                                                             WR
                                                             NSWC, Crane
                                                             Crane, IN
                                                             
                                                                 0.540
                                                                 
                                                                     0.925
                                                                     2018-02
                                                                
                                                                 
                                                                     0.652
                                                                     2019-02
                                                                
                                                                 
                                                                     0.653
                                                                
                                                                 
                                                                     0.653
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 2.770
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 283.253
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.214
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             BTI
                                                             MIPR
                                                             MITRE
                                                             Aberdeen Proving Ground, MD
                                                             
                                                                 1.590
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.458
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.143
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     MLS2/EMSS
                                                     
                                                         
                                                             EMSS Block II MS C
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY19 EMSS Block I Fielding
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             FY20 EMSS Block II Fielding
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FY21 EMSS Block II Fielding
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             EMSS Block  II IOC
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FY22 EMSS Block II Fielding
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             FY23 EMSS Block II Fielding
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             FY24 EMSS Block II Fielding
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     JFRG II
                                                     
                                                         
                                                             CCA
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MS C
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IOC
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FD
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     BTI
                                                     
                                                         
                                                             Continuous system improvement
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3099
                                         Radar System
                                         
                                             192.155
                                             9.520
                                             16.435
                                             13.708
                                             13.708
                                             5.651
                                             1.462
                                             1.498
                                             1.528
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY19, Family of Target Acquisition Systems (FTAS) funding transitioned from project 3099 Radar Systems to project 3773 Fire Coordination and Sensors. Realignment of efforts in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC Operation Forces.
                                             Long Range Radar (AN/TPS-59) - The AN/TPS-59A(V)3 is a transportable, three dimensional, tactical radar system that provides the Marine Air Ground Task Force (MAGTF) with long-range surveillance. It is the MAGTF's only ground based long range sensor that provides the capability to detect and report Air Breathing Targets (ABT) and track Theater Ballistic Missiles (TBM). The AN/TPS-59A(V)3 Radar System is connected to the Common Aviation Command and Control Systems (CAC2S). It provides the air defense controllers data and may be used autonomously to conduct Ground Control Intercept, tactical en-route Air Traffic Control (ATC), or TBM alert operations via the Joint Integrated Air Missile Defense (IAMD) encrypted Link-16. The USMC extended the AN/TPS-59 service life through 2035; therefore, in order to maintain its operational relevance on the battlefield, a number of modernization efforts were initiated in FY17. The Digital Receiver and Exciter (DREX) upgrade will convert the analog receivers and exciters to digital to address Diminishing Manufacturing Sources and Material Shortages (DMSMS) issues, enable spectral agility, reduce noise, reduce false alarms, and enhance Electronic Counter-Countermeasures (ECCM) capability. This effort will include an essential simulation and test environment capability. Post Deployment Software Support (PDSS) funds the DREX software integration merge into the tactical system baseline. 

Family of Target Acquisition Systems (FTAS) - The FTAS provides the MAGTF the capability to locate, identify, and attack enemy indirect fire weapons systems and observe and direct friendly artillery fire. The FTAS consists of the AN/TPQ-46 Firefinder Radar, the AN/TPQ-49 Lightweight Counter Mortar Radar, and the AN/TSQ-267 Target Processing Set.  The FTAS is critical in the execution of counterfire and the integration of target acquisition information enabling attack by MAGTF assets.  The FTAS also provides artillery firing units the ability to conduct artillery registration and other friendly fire missions.  The FTAS encompasses the equipment required to support target acquisition within the target acquisition platoon and is resident in the headquarters battery of each artillery regiment.  The program will continue to address system issues that arise due to DMSMS items within the FTAS.  The USMC assumed the role of Primary Inventory Control Activity (PICA) for the AN/TPQ-49 in FY15 when the Army divested itself from the system. FTAS transitions from Project C3099 to C3773 beginning in FY19. 

Virtual Warfare Center (VWC) Support - The project team conducts fully interactive simulated war games at the Virtual Warfare Center (VWC) in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the Integrated Air and Missile Defense (IAMD) mission area. The VWC provides a venue for the exploration of advanced engagement concepts focused on persistent forward naval engagements in support of the MAGTF and the development of associated Joint and Service specific tactics, techniques, and procedures (TTPs).  VWC support encompasses a set of integrated fire control (IFC) activities that also includes concept/CONOPS development, family of systems architecture development, and systems engineering/integration efforts.

The overall program decrease of $2.727M is principally due to TPS-59's deferment of certain modernization efforts except for those critical to preventing obsolescence.
                                             
                                                 
                                                     AN/TPS-59: Product Development
                                                     
                                                         
                                                             2.403
                                                             0
                                                             - Supported product development for Digital Receiver and Exciter (DREX) which is critical to address congested spectral environment and enable all future enhancements, to include Tactical Ballistic Missile (TBM).
- Initiated Digital Receiver and Exciter (DREX) Engineering Design Model (EDM) development efforts.
                                                        
                                                    
                                                     
                                                         
                                                             7.736
                                                             0
                                                             - Continue enhanced software development for Tactical Ballistic Missile (TBM) detection.
- Continue DREX Engineering Design Model (EDM) Development.
                                                        
                                                         
                                                             5.567
                                                             0
                                                        
                                                         
                                                             5.567
                                                             0
                                                             - Initiates the Array Row Transmitter Technical Refresh which will increase radar detection ability, reduce power consumption and address obsolescence. 
- Initiates Mode 5 Level II updates which will increase capability for command and control of aircraft Identification of Friend or Foe (IFF) systems.
- Supports development of Radar Environmental Simulator (RES) Logistics Products such as, technical manuals and training packages. 
- Continues enhanced software development for post deployment software support efforts TBM detection.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $2.169M from FY19 to FY20 reflects USMC decision to defer all modernization except the IFF Mode 5/S level 1 upgrade and upgrades specifically to prevent system obsolescence.
                                                    
                                                
                                                 
                                                     AN/TPS-59: Support
                                                     
                                                         
                                                             2.396
                                                             0
                                                             - Continued Developmental Engineering Support for Mode 5 Level 1 (M5L1) Software Enhancement.
- Continued developmental engineering support for Digital Receiver and Exciter (DREX) as well as initiated and completed developmental engineering support for Array Erection.
- Provided Identification Friend or Foe (IFF) testing support.
                                                        
                                                    
                                                     
                                                         
                                                             4.275
                                                             0
                                                             - Initiate test and evaluation support for Digital Receiver and Exciter (DREX), and Post Deployment Software Support enhancements.
- Continue developmental engineering support for DREX.
                                                        
                                                         
                                                             3.614
                                                             0
                                                        
                                                         
                                                             3.614
                                                             0
                                                             - Continues Engineering and Test Support for Digital Receiver Exciter (DREX), and Post Deployment Software Support enhancements.
- Initiates Array Row Transmitter Technical Refresh and Mode 5 Level II engineering development efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.661M from FY19 to FY20 reflects USMC decision to defer all modernization except the IFF Mode 5/S level 1 upgrade and upgrades specifically to prevent system obsolescence.
                                                    
                                                
                                                 
                                                     AN/TPS-59: Test and Evaluation
                                                     
                                                         
                                                             0.273
                                                             0
                                                             - Continued Blackdart and Boldquest Testing Support, Mode 5 Level 1 (M5L1) Testing, and System of System Modernization Testing.
- Continued Moving Target Generator testing which will drastically reduce future test costs for Tactical Ballistic Missile (TBM) testing and System of System Capability testing.
- Initiated Identify Friend or Foe (IFF) Testing.
                                                        
                                                    
                                                     
                                                         
                                                             1.396
                                                             0
                                                             - Initiate test and evaluation of the Digital Receiver and Exciter (DREX) Engineering Design Module (EDM).
                                                        
                                                         
                                                             1.236
                                                             0
                                                        
                                                         
                                                             1.236
                                                             0
                                                             - Completes DREX developmental testing (DT) for successful transition into production.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.160M from FY19 to FY20 reflects USMC decision to defer all modernization except the IFF Mode 5/S level 1 upgrade and upgrades specifically to prevent system obsolescence.
                                                    
                                                
                                                 
                                                     AN/TPS-59: Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.900
                                                             0
                                                             - Initiate support from MITRE for enhanced data analysis and engineering modeling of threat profiles to support the tactical ballistic missile software enhancements and current operational threats.
                                                        
                                                         
                                                             1.900
                                                             0
                                                        
                                                         
                                                             1.900
                                                             0
                                                             - Continues MITRE Technical Support which provides expertise necessary to support the radar systems, and provide analysis of test data to validate system performance.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     FTAS: Product Development
                                                     
                                                         
                                                             1.180
                                                             0
                                                             - Initiated development of Lightweight Counter Mortar Radar (LCMR) tech refresh system.
- Initiated development of the Target Processing System (TPS) Kits for use within the Mobile Tactical Shelter (MTS).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project C3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     FTAS: Test and Evalution
                                                     
                                                         
                                                             0.035
                                                             0
                                                             - Continued interoperability testing for the Family of Target Acquisition Systems (FTAS) integration within the Marine Air-Ground Task Force (MAGTF).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project C3773.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     VWC: Support
                                                     
                                                         
                                                             1.905
                                                             0
                                                             - Continued to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                    
                                                     
                                                         
                                                             0.813
                                                             0
                                                             - Continue to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                         
                                                             0.960
                                                             0
                                                        
                                                         
                                                             0.960
                                                             0
                                                             - Will continue to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.147M from FY19 to FY20 supports USMC fair share costs to support VWC efforts.
                                                    
                                                
                                                 
                                                     VWC: Test and Evaluation
                                                     
                                                         
                                                             1.328
                                                             0
                                                             - Continued to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                    
                                                     
                                                         
                                                             0.315
                                                             0
                                                             - Continue to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                         
                                                             0.431
                                                             0
                                                        
                                                         
                                                             0.431
                                                             0
                                                             - Will continue to simulate war games at the VWC in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the IAMD mission area.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.118M from FY19 to FY20 supports USMC fair share costs to support VWC efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4650-1
                                                     AN/TPS-59
                                                     
                                                         9.676
                                                         6.694
                                                         0.329
                                                         0.329
                                                         5.315
                                                         6.469
                                                         8.142
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4650-2
                                                     FTAS
                                                     
                                                         5.135
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         34.276
                                                    
                                                
                                                 
                                                     PMC/4650-3
                                                     SHORAD (AN/TPS-63)
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         15.447
                                                    
                                                
                                                 
                                                     RDTE/C3773
                                                     FTAS
                                                     
                                                         0.000
                                                         1.626
                                                         1.629
                                                         1.629
                                                         1.660
                                                         1.687
                                                         1.721
                                                         1.755
                                                         0.000
                                                         10.078
                                                    
                                                
                                                 
                                                     PMC/4733
                                                     FTAS
                                                     
                                                         0.000
                                                         2.867
                                                         2.943
                                                         2.943
                                                         3.002
                                                         3.061
                                                         3.122
                                                         3.184
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             FTAS RDTE transitions from Project C3099 to C3773 in FY19.
                                             Long Range Radar (AN/TPS-59) - Due to the proprietary nature of the software, the AN/TPS-59 Program will utilize a sole source contract with the OEM for software and Digital Receiver and Exciter development.  The AN/TPS-59 Program will utilize full and open competition to the max extent possible on areas that do not have proprietary restrictions.

Family of Target Acquisition Systems (FTAS) - The Family of Target Acquisition Systems consists of 3 major components: AN/TPQ-46, AN/TPQ-49 and the AN/TSQ-267. Of these 3 systems, the AN/TPQ-46 is due to be replaced by the Ground/Air Task Oriented Radar (G/ATOR) beginning in 2019. Sustainment activities during 2016 and beyond will be limited to maintain the authority to operate (ATO) creditation. Sustainment activities on the AN/TPQ-49 are escalating due to the fact the US Army divested from the AN/TPQ-49, the USMC has assumed the responsibilities of the primary inventory control activity (PICA). Program Office will conduct an engineering change to the AN/TPQ-49 to provide the operating forces with a mobile, stand-alone configuration. Sustainment activities on the AN/TPQ-46 will begin to escalate due to the US Army divestiture from the AN/TPQ-36. The USMC will assume some sustainment responsibilities for the AN/TPQ-46 until replaced by G/ATOR. Additionally, the AN/TSQ-267 requires hardware updates in order to continue housing the suite of equipment that supports the Target Processing Center (TPC) activities. 

Virtual Warfare Center (VWC) Support - The project team conducts fully interactive simulated war games at the Virtual Warfare Center (VWC) in St. Louis, MO, in order to quantify family of systems performance and how it impacts effectiveness in the Integrated Air and Missile Defense (IAMD) mission area. VWC support encompasses a set of integrated fire control (IFC) activities that also includes concept/CONOPS development, family of systems architecture development, and systems engineering/integration efforts.  The Office of Naval Research (ONR) is the lead for all VWC contracting actions.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     - Decrease of $2.169M from FY19 to FY20 due to divestment.
                                                     
                                                         
                                                             AN/TPS-59 - DREX EDM Development
                                                             SS
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 3.254
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.008
                                                                     2018-12
                                                                
                                                                 
                                                                     3.297
                                                                
                                                                 
                                                                     3.297
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 10.559
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - DREX EDM Development Program Management
                                                             SS
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 1.409
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.334
                                                                     2019-09
                                                                
                                                                 
                                                                     2.270
                                                                
                                                                 
                                                                     2.270
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.013
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - Enhanced Software Development
                                                             SS
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 1.426
                                                                 
                                                                     2.403
                                                                     2018-08
                                                                
                                                                 
                                                                     3.394
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.223
                                                            
                                                        
                                                         
                                                             FTAS
                                                             MIPR
                                                             TYAD
                                                             TOBYHANNA, PA
                                                             
                                                                 0.593
                                                                 
                                                                     1.180
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.773
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 84.632
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 84.632
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     - Decrease of $3.614M from FY19 to FY20 supports due to divestment.
                                                     
                                                         
                                                             AN/TPS-59 - Government Engineering Support
                                                             WR
                                                             NSWC
                                                             PORT HUENEME, vCA
                                                             
                                                                 0.866
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.615
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.481
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - GFE for Test Asset
                                                             C
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 1.034
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.770
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.804
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - Engineering Support
                                                             C
                                                             FFP
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.890
                                                                     2018-11
                                                                
                                                                 
                                                                     3.614
                                                                
                                                                 
                                                                     3.614
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 6.504
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - Engineering Support
                                                             SS
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 0.000
                                                                 
                                                                     2.396
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.396
                                                            
                                                        
                                                         
                                                             VWC
                                                             C
                                                             CPFF
                                                             ONR
                                                             ST. LOUIS, MO
                                                             
                                                                 19.921
                                                                 
                                                                     1.905
                                                                     2018-02
                                                                
                                                                 
                                                                     0.813
                                                                     2019-02
                                                                
                                                                 
                                                                     0.960
                                                                
                                                                 
                                                                     0.960
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 48.391
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 48.391
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     - Decrease of $0.015M from FY19 to FY20 due to divestment.
                                                     
                                                         
                                                             AN/TPS-59 - Test & Evaluation
                                                             C
                                                             CPFF
                                                             NSWC, Corona
                                                             CORONA, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.273
                                                                     2018-08
                                                                
                                                                 
                                                                     1.396
                                                                     2019-08
                                                                
                                                                 
                                                                     0.419
                                                                
                                                                 
                                                                     0.419
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 2.088
                                                            
                                                        
                                                         
                                                             AN/TPS-59 - GFE for Test Asset
                                                             C
                                                             CPFF
                                                             LMC
                                                             SYRACUSE, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.817
                                                                
                                                                 
                                                                     0.817
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 0.817
                                                            
                                                        
                                                         
                                                             FTAS
                                                             WR
                                                             MCTSSA
                                                             SAN DIEGO, CA
                                                             
                                                                 0.680
                                                                 
                                                                     0.035
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.715
                                                            
                                                        
                                                         
                                                             VWC
                                                             C
                                                             CPFF
                                                             ONR
                                                             ST. LOUIS, MO
                                                             
                                                                 0.000
                                                                 
                                                                     1.328
                                                                     2018-05
                                                                
                                                                 
                                                                     0.315
                                                                     2019-05
                                                                
                                                                 
                                                                     0.431
                                                                
                                                                 
                                                                     0.431
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.074
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 3.968
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.968
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     - Decrease of $1.665M from FY19 to FY20 due to divestment.
                                                     
                                                         
                                                             AN/TPS-59 Engineering Support
                                                             MIPR
                                                             MITRE
                                                             BEDFORD, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.900
                                                                     2018-12
                                                                
                                                                 
                                                                     1.900
                                                                
                                                                 
                                                                     1.900
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.800
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 25.981
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 25.981
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_3099_FILE6.PNG
                                            
                                             
                                                 R4_2020PB_0206313M_3099_FILE7.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3099
                                                     
                                                         
                                                             AN/TPS-59 IFF Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 PDSS Inc 2 Fielding Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 IFF Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 PDSS ECP Fielding Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 PDSS Option Year Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 PDSS Final Option Year Award
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 DREX DT1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 M5L1 JOTA Test Event
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             FTAS - TPS Shelter Refresh FOC
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3772
                                         Information Related Capabilities (IRC)
                                         
                                             0.000
                                             0.000
                                             4.188
                                             4.791
                                             4.791
                                             3.310
                                             2.002
                                             2.261
                                             2.306
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Marine Civil Information Management System (MARCIMS), Public Affairs System (PAS) and Military Information Support Operations (MISO) funding has been realigned from project 2277, System Engineering & Integration.  Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             Marine Civil Information Management System (MARCIMS) is a system of systems comprised of people, process and technology that operates in the full Joint, Interagency, Intergovernmental, and Multinational (JIIM) environment. It is a force multiplier for the commander that allows him to leverage the process of Planning, Collection, Consolidation, Analysis, Production, and sharing of civil information in order to support the visualization and understanding of the civil environment to the military commander's decision making process. This program transitions from C2277 to C3772 in FY19.

Public Affairs System (PAS) provides the Marine Air Ground Task Force (MAGTF) and the broader Marine Corps the capability to research, understand and affect the information environment. PA Marines and Systems enable commanders at all levels and across the range of military operations to engage domestic and foreign publics whose trust, confidence, and understanding are mission critical. The Public Affairs Systems (PAS) AAP identifies and fields materiel solutions required to research and plan communication initiatives, acquire still and video visual information, produce and disseminate communication products, and assess the effects of communication initiatives within the information environment. The program maintains an evolutionary approach to acquisitions, and leverages commercial industry-standard non-developmental items to provide the best value to the Marine Corps, while keeping PA Marines appropriately equipped to understand and affect the information environment. This effort supports research and evaluate solutions to modernize the Public Affairs Still Acquisition System into a single handheld device with the capability to acquire, edit and transmit still and video imagery and engage publics via traditional and social media. This program transitioned from C2277 to C3772 in FY19. 

The Military Information Support Operations (MISO) Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  The MISO was established in response to multiple Marine Requirements Oversight Council Memorandums, and the approval of a MISO Organizational and Operational (O&O) Concept, 16 June 2015. MISO capabilities are critical to the success of the MAGTF mission, enabling commanders to shape the information environment, counter enemy propaganda, misinformation, disinformation, and adversarial narratives.  The Signature Management (SIGMAN) capability will support MAGTF Operations with a baseline capability to include Own-force signature monitoring and assessment, Electromagnetic signature masking and projection, and physical decoys.  This program transitioned from C2277 to C3772 in FY19.
                                             
                                                 
                                                     Public Affairs System (PAS): Product Development
                                                     Program transitioned from Project 2277 to 3772 in FY19.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2277
                                                        
                                                    
                                                     
                                                         
                                                             0.092
                                                             0
                                                             -Continue the research and evaluation of solutions to modernize the Public Affairs Live Media Engagement System (PALMES) with the capability to transmit imagery and engage publics via traditional and social media via Military Satellite Communications (MILSATCOM). These actions will include the evaluation of device solutions and research of information assurance requirements to accredit the Public Affairs transmission capability.
                                                        
                                                         
                                                             0.390
                                                             0
                                                        
                                                         
                                                             0.390
                                                             0
                                                             - Initiate procurement of Public Affairs Live Media Engagement System (PALMES) Next Generation test asset.
- Procure test articles in support of the next generation of the Public Affairs Tablet (PAT). 
- Continued research and evaluation of PALMES in support of modernization and incorporation of the capability to transmit imagery and engage publics via traditional and social media via Military Satellite Communications (MILSATCOM).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.298M from FY19 to FY20 reflects procurement of PALMES and PAT test assets in support of modernization efforts.
                                                    
                                                
                                                 
                                                     Military Information Support Operations (MISO): Product Development
                                                     The MISO Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  FY18 initiates product development of the Fly-Away Broadcast System (FABS) in preparation for a MS C decision.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2277
                                                        
                                                    
                                                     
                                                         
                                                             1.080
                                                             0
                                                             - Continue engineering and manufacturing development of the Fly-Away Broadcast System (FABS).
- Initiate research and development efforts for Signature Management (SIGMAN) and tactical deception capabilities.
                                                        
                                                         
                                                             2.062
                                                             0
                                                        
                                                         
                                                             2.062
                                                             0
                                                             - Initiate Air integration efforts for FABS
- Continue research and development efforts for Signature Management (SIGMAN) and tactical deception capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.982M from FY19 to FY20 is due to the initiation of air integration efforts for FABS.
                                                    
                                                
                                                 
                                                     MISO:  Test and Evaluation
                                                     The MISO Family of Systems (FOS), which consists of the Fly-Away Broadcast System (FABS), Next-Generation Loud Speaker (NGLS), Radio-In-A-Box (RIAB), and Marine Corps SOF Integration Node (MISN), provides the Marine Air Ground Task Force (MAGTF) Commander the capability to conduct planned operations to convey selected information and indicators to foreign adversary, neutral and friendly target audiences to influence their emotions, motives, objective reasoning, providing an operational advantage.  FY18 initiates product development of the Fly-Away Broadcast System (FABS) in preparation for a MS C decision.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2277
                                                        
                                                    
                                                     
                                                         
                                                             3.016
                                                             3
                                                             - Initiate test and evaluation activities for Fly-Away Broadcast System (FABS).
- Initiate procurement of 3 test assets (Light, Medium, Heavy)
                                                        
                                                         
                                                             1.900
                                                             0
                                                        
                                                         
                                                             1.900
                                                             0
                                                             - Continue research and development efforts of the Fly-Away Broadcast System in support of production verification 
  and user evaluation.
- Initiate research and development of Signature Management (SIGMAN) and tactical deception capabilities
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.116M from FY19 reflects completion of FABS testing.
                                                    
                                                
                                                 
                                                     MARCIMS: Product Development
                                                     Marine Civil Information Management System (MARCIMS) is a system of systems comprised of people, process and technology that operates in the full Joint, Interagency, Intergovernmental, and Multinational (JIIM) environment. It is a force multiplier for the commander that allows him to leverage the process of Planning, Collection, Consolidation, Analysis, Production, and sharing of civil information in order to support the visualization and understanding of the civil environment to the military commander's decision making process.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2277
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.439
                                                             0
                                                        
                                                         
                                                             0.439
                                                             0
                                                             - Continue development of MARCIMS 2.0
- Conduct test and identification of the next generation of MARCIMS mobile devices
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.439M from FY19 to FY20 reflects MARCIMS every-other-year test schedule in support of system refresh.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4620AA
                                                     MARCIMS
                                                     
                                                         0.000
                                                         0.296
                                                         0.000
                                                         0.000
                                                         0.302
                                                         0.000
                                                         0.308
                                                         0.314
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620BB
                                                     PAS
                                                     
                                                         3.482
                                                         0.917
                                                         0.691
                                                         0.691
                                                         0.710
                                                         0.722
                                                         0.736
                                                         0.751
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620CC
                                                     MISO
                                                     
                                                         0.000
                                                         2.976
                                                         8.364
                                                         8.364
                                                         9.924
                                                         9.938
                                                         7.853
                                                         8.010
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             MARCIMS, PAS, MISO transition from 2277 to 3772 in FY19.
                                             MARCIMS will continue to support and sustain the current baseline system, while employing incremental changes to ensure that the system not only meets current requirements per the Letter of Clarification, but also allows for a more user friendly system.  MARCIMS plans to begin development of MARCIMS 2.0 in a partnership with the Office of Naval Research (ONR), while simultaneously maintaining the current and approved version of the system.

Public Affairs System will maximize the utilization of commercial-off-the-shelf devices and software to provide best overall performance solutions to the warfighter with minimal developmental cost and schedule investments.

MISO will complete a production design of the FABS, validate production requirements, manage FABS technical risk and define system support requirements in FY18, leading to a MS B decision in Q2 FY18, MS C / LRIP decision in Q1 FY20, and an FRP decision in Q4 FY20.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MISO
                                                             WR
                                                             JHU-APL
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.080
                                                                     2019-04
                                                                
                                                                 
                                                                     2.062
                                                                
                                                                 
                                                                     2.062
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             PAS
                                                             WR
                                                             SSC-PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.092
                                                                     2019-03
                                                                
                                                                 
                                                                     0.390
                                                                
                                                                 
                                                                     0.390
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MARCIMS
                                                             WR
                                                             NSWC-IH
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.439
                                                                
                                                                 
                                                                     0.439
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     MISO includes procurement of 3 test assets and test and evaluation support in FY19.
                                                     
                                                         
                                                             MISO
                                                             WR
                                                             NAVSEA
                                                             Laurel MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.016
                                                                     2019-02
                                                                
                                                                 
                                                                     1.900
                                                                
                                                                 
                                                                     1.900
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3772
                                                     
                                                         
                                                             MARCIMS SW Updates
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             PAS Modernization
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MISO: AAP Designation
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MISO: Pre MS C MDD
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MISO: MS C / LRIP
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MISO: FABS Development and Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MISO: FABS Production
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MISO: FRP/FD
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MISO: FABS Operations and Support
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: SIGMAN Development and Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: Pre MS C MDD
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: SIGMAN MS C/LRIP
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: SIGMAN Production
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: FRP/FD
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             SIGMAN: SIGMAN Operations and Support
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3773
                                         Fire Coordination and Sensors
                                         
                                             0.000
                                             0.000
                                             7.910
                                             7.801
                                             7.801
                                             7.989
                                             8.155
                                             8.321
                                             8.487
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, AFATDS, THS, and FTAS funding has been realigned from Projects 2270, Exp Indirect Fire Gen Supt Wpn Sys and 3099, Radar System, to support USMC Program Management Office (PMO) reorganization.
                                             Project 3773 funds the development of Fire Support Coordination Systems and Sensors.  These systems digitally connect forward observers and sensors to artillery weapons.  The also provide digital tools to develop fire support missions and coordination ground and fire support.

Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS) - AFATDS FoS consists of three programs, AFATDS, Back Up Computer System (BUCS) and Mobile Tactical Shelter (MTS). The AFATDS automates the fire planning, tactical fire direction, and fire support coordination required to support maneuver from the sea and subsequent operations ashore. AFATDS integrates all supporting arms assets within the Marine Air Ground Task Force (MAGTF) such as mortars, cannon artillery, rockets and missiles, close air support, and naval surface fire support systems. BUCS is a hand-held computer system designed to provide a backup to the AFATDS in computing ballistic firing solutions, as well as provide survey and Meteorological functions in support of artillery. Additionally BUCS is the primary ballistic firing solution system during Ship To Objective Maneuver (STOM). The MTS is a Lightweight Multi-purpose Shelter mounted on a High Mobility Multipurpose Wheeled Vehicle (HMMWV) which protects both the AFATDS and the BUCS from the environment. The MTS enables rapid emplacement and displacement of fire support elements and provides communications on the move.

Family of Target Acquisition Systems (FTAS) - The FTAS provides the MAGTF the capability to locate, identify, and attack enemy indirect fire weapons systems and observe and direct friendly artillery fire. The FTAS consists of the AN/TPQ-46 Firefinder Radar, the AN/TPQ-49 Lightweight Counter Mortar Radar, Ground Counter Fire Sensor (GCFS), and the AN/TSQ-267 Target Processing Set. The FTAS is critical in the execution of counterfire and the integration of target acquisition information enabling attack by MAGTF assets. The FTAS also provides artillery firing units the ability to conduct artillery registration and other friendly fire missions. The FTAS encompasses the equipment required to support target acquisition within the target acquisition platoon and is resident in the headquarters battery of each artillery regiment. The program will continue to address system issues that arise due to Diminishing Manufacturing Sources and Material Shortage (DMSMS) items within the FTAS. The USMC assumed the role of Primary Inventory Control Activity (PICA) for the AN/TPQ-49 in FY15 when the Army divested itself from the system. The AN/TPQ-46 is being phased out through FY25 and no RDT&E funds are planned in FY19 and out.
 
Target Hand-Off System (THS) - The THS addressed a Marine Corps operational requirement for a lightweight, handheld, and accurate target acquisition engagement coordination system.  THS provides MAGTF Commanders with the only man-portable target location and video downlink capability that allows Air Officers and Fire Support Coordinators to prosecute identified targets.  The THS' advance interoperability capability provides the MAGTF Commander with the only portable target acquisition system able to interoperate with all target prosecution platforms available on the battlefield.  The THS is designed for the Forward Air Controllers (FACs), Forward Observers (FOs), Fire Support Teams (FSTs), Firepower Control Teams (FCTs), Tactical Air Control Parties (TACPs) and Reconnaissance Teams to quickly acquire targets in day, night and near-all-weather visibility conditions, in order to conduct precise, rapid indirect surface fire support, Naval Surface Fire Support (NSFS) and Close Air Support (CAS).

The overall decrease of $0.109M is principally due to the completion of AFATDS interoperability testing with their systems.
                                             
                                                 
                                                     FTAS: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 3099.
                                                        
                                                    
                                                     
                                                         
                                                             1.246
                                                             0
                                                             - Initiated development of Lightweight Counter Mortar Radar (LCMR) tech refresh system.
                                                        
                                                         
                                                             1.629
                                                             0
                                                        
                                                         
                                                             1.629
                                                             0
                                                             - Continue development of Lightweight Counter Mortar Radar (LCMR) tech refresh system.
- Continue development of GCFS replacement systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.383M from FY19 to FY20 is due to increased scope of Lightweight Counter Mortar Radar (LCMR) tech refresh system development.
                                                    
                                                
                                                 
                                                     FTAS: Test and Evalution
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 3099.
                                                        
                                                    
                                                     
                                                         
                                                             0.380
                                                             0
                                                             - Completed interoperability testing for the Family of Target Acquisition Systems (FTAS) integration within the Marine Air-Ground Task Force (MAGTF).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.380M in FY20 is due to interoperability testing being completed in FY19.
                                                    
                                                
                                                 
                                                     AFATDS: Software Development and Integration
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2270.
                                                        
                                                    
                                                     
                                                         
                                                             4.456
                                                             0
                                                             - Completed testing and evaluation of software version 6.8.1.1 P2.
- Continued development of AFATDS software version 7.0.
- Initiated development of the next generation Back-Up Computer System (BUCS).
- Initiated development of AFATDS software version 6.8.1.2.
                                                        
                                                         
                                                             5.013
                                                             0
                                                        
                                                         
                                                             5.013
                                                             0
                                                             - Continue development of AFATDS software version 7.0.
- Continue development of the next generation Back-Up Computer System (BUCS).
- Continue development of AFATDS software version 6.8.1.2.
- Initiate test and evaluation of software version 7.0.
- Initiate the development of AFATDS 7.0.1.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - Increase of $0.557M from FY19 to FY20 due to initiation of development of AFATDS 7.0.1.
                                                    
                                                
                                                 
                                                     AFATDS: Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2270.
                                                        
                                                    
                                                     
                                                         
                                                             0.500
                                                             0
                                                             - Continued interoperability testing for AFATDS 6.8.1.1 P2 and BUCS software between all required Joint C2 and Fires systems.
                                                        
                                                         
                                                             0.100
                                                             0
                                                        
                                                         
                                                             0.100
                                                             0
                                                             - Complete interoperability testing for AFATDS 6.8.1.1 P2 and BUCS software between all required Joint C2 and Fires systems.
- Initiate interoperability testing for AFATDS 6.8.1.2 software between all required Joint C2 and Fires systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.400M from FY19 to FY20 is due to the completion of interoperability testing for AFATDS 6.8.1.1 P2 and BUCS.
                                                    
                                                
                                                 
                                                     AFATDS: Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - See Project 2270.
                                                        
                                                    
                                                     
                                                         
                                                             0.650
                                                             0
                                                             - Continued to provide Engineering Support personnel and travel.
                                                        
                                                         
                                                             0.650
                                                             0
                                                        
                                                         
                                                             0.650
                                                             0
                                                             - Continue to provide Engineering Support personnel and travel.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     THS: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             See project 2270
                                                        
                                                    
                                                     
                                                         
                                                             0.678
                                                             0
                                                             - Continue development of THS V2 software to integrate digital interoperability with Marine Corps and joint aviation platforms and initiate development of a software modem.
                                                        
                                                         
                                                             0.409
                                                             0
                                                        
                                                         
                                                             0.409
                                                             0
                                                             - Completion of software modem and continued development of software to insure digital interoperability with close air support (CAS) platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $.269M is due to completion of software modem development.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/473300
                                                     Family of Target Acq Systems (FTAS)
                                                     
                                                         0.000
                                                         2.867
                                                         2.943
                                                         2.943
                                                         3.002
                                                         3.061
                                                         3.122
                                                         3.184
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/473301
                                                     Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS)
                                                     
                                                         0.000
                                                         12.521
                                                         12.852
                                                         12.852
                                                         15.531
                                                         15.908
                                                         16.245
                                                         16.570
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/0206313M/2270
                                                     Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS)
                                                     
                                                         4.558
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         7.672
                                                    
                                                
                                                 
                                                     RDTE/3099
                                                     Family of Target Acq Systems (FTAS)
                                                     
                                                         1.215
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         2.712
                                                    
                                                
                                                 
                                                     PMC/463100
                                                     Target Handoff System (THS)
                                                     
                                                         17.985
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         17.985
                                                    
                                                
                                                 
                                                     PMC/47330
                                                     Target Handoff System (THS)
                                                     
                                                         0.000
                                                         23.983
                                                         2.439
                                                         2.439
                                                         2.487
                                                         2.537
                                                         2.588
                                                         2.640
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4631
                                                     Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS)
                                                     
                                                         10.199
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/0206313M/227000
                                                     Target Handoff System (THS)
                                                     
                                                         1.629
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         1.629
                                                    
                                                
                                                 
                                                     PMC/465000
                                                     Family of Target Acq Systems (FTAS)
                                                     
                                                         5.135
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5.135
                                                    
                                                
                                            
                                             Advanced Field Artillery Tactical Data Family of Systems (AFATDS FoS) - AFATDS is managed through Army CECOM, Aberdeen Proving Ground, MD. R&D efforts for the next AFATDS version will be a combined effort between the software developer, the Army PM, and the USMC for software enhancements through DISA. Current software enhancements are performed at Army, Ft. Sill, OK.

Family of Target Acquisition Systems (FTAS) - The Family of Target Acquisition Systems consists of 4 major components: AN/TPQ-46, AN/TPQ-49, Ground Counter Fire Sensor (GCFS), and the AN/TSQ-267. Of these 4 systems, the AN/TPQ-46 is due to be replaced by the Ground/Air Task Oriented Radar (G/ATOR) beginning in 2019. Activities during 2016 and beyond will be limited to maintain the authority to operate (ATO) accreditation. USMC activities on the AN/TPQ-49 are escalating due to the fact the US Army divested from the AN/TPQ-49, the USMC has assumed the responsibilities of the primary inventory control activity (PICA). Program Office will conduct an engineering change to the AN/TPQ-49 to provide the operating forces with a mobile, stand-alone configuration. The program office will transition the improved Acoustic Sensor capability from the Science and Technology (S&T) phase into the acquisition cycle and continue development by exploiting recent technology improvements. The improved acoustic sensor will be capable of transmitting digital information via JVMF to AFATDS in support of artillery and counter fire operations. Additionally, the AN/TSQ-267 requires hardware updates in order to continue housing the suite of equipment that supports the Target Processing Center (TPC) activities. GCFS procurement will consist of multiple contract awards with USMC as system integrator.
  
THS:  The acquisition of components (software/hardware) for the THS initiative will maximize the use of existing COTS, Government-Off-The-Shelf (GOTS), Non-Developmental Item (NDI), and Government Furnished Equipment (GFE).  Software is transitioning to a government owned baseline.  Software must maintain compatibility with five Programs of Record (POR) and seven Operational Flight Programs (OFP).  Equipment is purchased from multiple vendors with AMRDEC acting as the lead integrator for the UDMC.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             FTAS
                                                             C
                                                             FFP
                                                             AMRDEC
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.246
                                                                     2019-02
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.796
                                                            
                                                        
                                                         
                                                             FTAS
                                                             MIPR
                                                             TYAD
                                                             Tobyhanna, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             FTAS
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.450
                                                            
                                                        
                                                         
                                                             FTAS
                                                             C
                                                             CPFF
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.329
                                                                
                                                                 
                                                                     0.329
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.329
                                                            
                                                        
                                                         
                                                             THS
                                                             MIPR
                                                             Army
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.678
                                                                     2019-01
                                                                
                                                                 
                                                                     0.409
                                                                
                                                                 
                                                                     0.409
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             MIPR
                                                             DISA
                                                             Belleville, IL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.456
                                                                     2019-02
                                                                
                                                                 
                                                                     2.547
                                                                
                                                                 
                                                                     2.547
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 7.003
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             MIPR
                                                             FSED
                                                             Ft. Sill, OK
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                
                                                                 
                                                                     1.800
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 1.800
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             MIPR
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.305
                                                                
                                                                 
                                                                     0.305
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.305
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             C
                                                             FFP
                                                             CECOM/MITRE
                                                             Ft. Monmouth, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.361
                                                                
                                                                 
                                                                     0.361
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.361
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             FTAS
                                                             WR
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.380
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.380
                                                            
                                                        
                                                         
                                                             AFATDS
                                                             C
                                                             FFP
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-02
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             AFATDS
                                                             C
                                                             CPFF
                                                             CECOM/MITRE
                                                             Ft. Monmouth, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.650
                                                                     2018-11
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.300
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_3773_FILE4.PNG
                                            
                                             
                                                 R4_2020PB_0206313M_3773_FILE5.PNG
                                            
                                             
                                                 R4_2020PB_0206313M_3773_FILE6.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3773
                                                     
                                                         
                                                             AFATDS 7.0 Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AFATDS 7.0 Testing
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FTAS - Data Fusion Tech Transition
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             29.961
                                             51.959
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             81.920
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Long Range Radar (AN/TPS-59) $12.554M - The AN/TPS-59A(V)3 is a transportable, three dimensional, tactical radar system that provides the Marine Air Ground Task Force (MAGTF) with long-range surveillance. It is the MAGTF's only ground based long range sensor that provides the capability to detect and report Air Breathing Targets (ABT) and track Theater Ballistic Missiles (TBM). The AN/TPS-59A(V)3 Radar System is connected to the Common Aviation Command and Control Systems (CAC2S). It provides the air defense controllers data and may be used autonomously to conduct ground control intercept, tactical en-route Air Traffic Control (ATC), or TBM alert operations via the joint Integrated Air Missile Defense (IAMD) encrypted Link-16. The USMC extended the AN/TPS-59 service life through 2035, therefore, in order to maintain operational relevance on the battlefield, a number of modernization efforts are being initiated. The Digital Receiver and Exciter (DREX) upgrade will convert the analog receivers and exciters to digital to address Diminishing Manufacturing Sources and Material Shortages (DMSMS) issues, enable spectral agility, reduce noise, reduce false alarms, and enhance electronic counter-countermeasures (ECCM) capability. This effort will include an essential simulation and test environment capability.

Ground Based Air Defense- Future Weapons Systems (GBAD FWS) $39.405M- In response to urgent warfighting requirements for counter unmanned aircraft system (C-UAS) capability, the Marine Corps has developed and delivered multiple C-UAS systems supporting both conventional and special operations Marine Corps forces.  The Marine Corps will transition to a new Ground based Air Defense (GBAD) Program of Record called the Marine Air Defense Integrated System (MADIS) with an Initial Operational Capability of FY21.  The MADIS, which will be based on the Joint Light Tactical Vehicle (JLTV) relies on technological and integration advancements of near-term C-UAS efforts.
                                             
                                                 
                                                     Radar System Development
                                                     
                                                         12.554
                                                         -Initiated RES EDM Development and Production.
-Initiated DREX Software Development and Test Environment
-Initiated DREX DT 1
-Continued MITRE Engineering Support
-Continue DREX Program Support
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     FOB Protection - Counter-UAS
                                                     
                                                         39.405
                                                         -Congressional Add funding purchased and integrated Counter-UAS Prototype Components for testing, assessing, and deploying the following platforms; the Expeditionary-Marine Air Defense Integrated System (E-MADIS), MADIS Inc 0.1-MATV and MADIS Inc 1 - JLTV in support of UUNS #15205UA, JUONS #CC-0558 and JEONS #ST-0008. Additionally, these efforts mitigate risk for the successful development and fielding of the various MADIS platforms.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4650
                                                     AN/TPS-59 Mods
                                                     
                                                         9.676
                                                         6.694
                                                         0.329
                                                         0.329
                                                         5.315
                                                         6.469
                                                         8.142
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/0206313M/3099
                                                     AN/TPS-59 Mods
                                                     
                                                         5.071
                                                         15.307
                                                         12.317
                                                         12.317
                                                         4.218
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/3006
                                                     GBAD
                                                     
                                                         10.026
                                                         18.334
                                                         175.998
                                                         175.998
                                                         267.976
                                                         238.980
                                                         233.442
                                                         238.127
                                                         21.675
                                                         1316.775
                                                    
                                                
                                                 
                                                     RDTEN/0206313M/2278
                                                     GBAD
                                                     
                                                         28.794
                                                         89.735
                                                         64.535
                                                         49.535
                                                         15.000
                                                         21.523
                                                         12.351
                                                         26.052
                                                         26.570
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Long Range Radar (AN/TPS-59) - Due to the proprietary nature of the software, the AN/TPS-59 Program will utilize a sole source contract with the OEM for software and Digital Receiver and Exciter (DREX) development.  The AN/TPS-59 program will utilize full and open competition to the max extent possible on areas that do not have proprietary restrictions.

Ground Based Air Defense- Future Weapons Systems (GBAD FWS)-The GBAD FWS capability will be developed in three increments. Increment 1 modernizes the existing GBAD legacy systems (A-MANPADS) by mounting a mix of legacy and technologically mature capabilities (from UUNS achievements) onto Joint Light Tactical Vehicles (JLTV), mitigating the risk of attacks from UAS and FW/RW aircraft, while maintaining pace with maneuver forces. Increment 2 focuses on significant extended range to the Increment 1 system as well as kinetic and non kinetic capabilities. Increment 3 will be a new system designed to defend fixed/semi-fixed assets against Cruise Missiles (CM) and Rockets, Artillery, and Mortars (RAM) threats. GBAD FWS Increment 1 is called Marine Air Defense Integrated System (MADIS) which has been designated an ACAT II program. MADIS entered development phase mid FY18 and culminates development with Milestone C 1QFY20. Initial MADIS integration and development will be accomplished by Naval Surface Warfare Centers Crane and Dahlgren. An IOC of 4QFY21 and FOC of 4QFY25 have been established. To support a Material Support Decision, a concept demonstration of a CM defense system has been planned for 4QFY19. Initial design and integration reviews for this CM system are underway at this time. A 4QFY19 Accelerated Acquisition decision from Deputy Assistant Secretary of the Navy (DASN) Expeditionary & Logistics Management (E&LM) is planned to place Inc 3 Medium Range Intercept under the Middle Tier Acquisition guidelines.
                                             Milestone Reviews
OSD Financial Benchmarks
Integrated Master Schedule
Technical Performance Measures
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             AN/TPS-59 DREX RES EDM Production and Development
                                                             SS
                                                             CPFF
                                                             LMC
                                                             Syracuse, NY
                                                             
                                                                 0.000
                                                                 
                                                                     5.561
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.561
                                                            
                                                        
                                                         
                                                             GBAD FWS-GFE
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     23.109
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.109
                                                            
                                                        
                                                         
                                                             GBAD FWS-GFE
                                                             MIPR
                                                             PD CRAM
                                                             Redstone Arsenal
                                                             
                                                                 0.000
                                                                 
                                                                     12.892
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.892
                                                            
                                                        
                                                         
                                                             GBAD FWS Integration
                                                             MIPR
                                                             NSWC
                                                             Crane/SAIC
                                                             
                                                                 0.000
                                                                 
                                                                     1.181
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.181
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 13.184
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.184
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             AN/TPS-59 Program Support
                                                             C
                                                             FFP
                                                             AI
                                                             Stafford, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.227
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.227
                                                            
                                                        
                                                         
                                                             GBAD FWS C2 Support
                                                             MIPR
                                                             PD CRAM
                                                             Redstone Arsenal
                                                             
                                                                 0.000
                                                                 
                                                                     0.999
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.999
                                                            
                                                        
                                                         
                                                             GBAD FWS Eng Support
                                                             MIPR
                                                             NSWC
                                                             Crane/ SAIC
                                                             
                                                                 0.000
                                                                 
                                                                     1.224
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.224
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.768
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.768
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             AN/TPS-59 DREX DT1
                                                             SS
                                                             CPFF
                                                             LMC
                                                             Syracuse, NY
                                                             
                                                                 0.000
                                                                 
                                                                     2.001
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.001
                                                            
                                                        
                                                         
                                                             AN/TPS-59 DREX SW Development and Test Environment
                                                             SS
                                                             CPFF
                                                             LMC
                                                             Syracuse, NY
                                                             
                                                                 0.000
                                                                 
                                                                     2.913
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.913
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.713
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.713
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             AN/TPS-59 Engineering Support
                                                             SS
                                                             FFP
                                                             MITRE
                                                             Bedford, MA
                                                             
                                                                 4.296
                                                                 
                                                                     1.852
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.148
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206313M_9999_FILE3.JPG
                                            
                                             
                                                 R4_2020PB_0206313M_9999_FILE4.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Radar System Development
                                                     
                                                         
                                                             AN/TPS-59 Array Drive (AD) Fielding Decision (FD)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 PDSS ECP FD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AN/TPS-59 MS C
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     FOB Protection- Counter-UAS
                                                     
                                                         
                                                             Production/Integration: E-MADIS Integration
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production/Integration: MADIS Inc 0 Integration
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation: JUON T&E
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Training: JUON Training
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0206335M
                                 (U)Common Aviation Command and Control Sys (CAC2S)
                                 229
                                 2020
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                                 7
                                 Operational Systems Development
                                 
                                     52.461
                                     6.976
                                     4.760
                                     4.489
                                     4.489
                                     4.346
                                     4.435
                                     4.530
                                     4.620
                                     Continuing
                                     Continuing
                                
                                 Common Aviation Command and Control System (CAC2S) - A coordinated modernization effort to replace the existing aviation command and control equipment of the Marine Air Command and Control System (MACCS) and to provide the Aviation Combat Element (ACE) with the necessary hardware, software, equipment, and facilities to effectively command, control, and coordinate aviation operations. The CAC2S system will accomplish the MACCS missions with a suite of operationally scalable modules to support the Marine Air Ground Task Force (MAGTF), Joint, and Coalition Forces. The CAC2S integrates the functions of aviation command and control into an interoperable system that will support the core competencies of all Marine Corps warfighting concepts. The CAC2S, in conjunction with the MACCS organic sensors (AN/TPS-63, AN/TPS-59, and AN/TPS-80 (Ground/Air Task Oriented Radar (G/ATOR)) and weapon system Composite Tracking Network (CTN) will provide enhanced air control, improved situational awareness, sensor integration (G/ATOR and AN/TPS-59), full Tactical Data Link integration, airspace and battle planning and command functionality as well as sensor netting integration (CTN). CAC2S, with these organic MACCS programs, support the tenets of Expeditionary Maneuver Warfare and fosters joint interoperability. CAC2S Increment I will replace legacy aviation command and control systems in the following Marine aviation agencies: Direct Air Support Center (DASC), Tactical Air Command Center (TACC), and Tactical Air Operations Center (TAOC).
                                 
                                     
                                         7.343
                                         4.826
                                         4.506
                                         4.506
                                    
                                     
                                         6.976
                                         4.760
                                         4.489
                                         4.489
                                    
                                     
                                         -0.367
                                         -0.066
                                         -0.017
                                         -0.017
                                    
                                     
                                         
                                             -0.066
                                        
                                         
                                             -0.124
                                             0.000
                                        
                                         
                                             -0.243
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.017
                                                     -0.017
                                                
                                            
                                        
                                    
                                     Funding decrease of $0.271M from FY 2019 to FY 2020 due to the completion of CAC2S FOT&E.
                                
                                 
                                     
                                         3373
                                         Common Aviation Command and Control System (CAC2S)
                                         MN36
                                         
                                             52.461
                                             6.976
                                             4.760
                                             4.489
                                             4.489
                                             4.346
                                             4.435
                                             4.530
                                             4.620
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior year funding is listed in PE 0206313M Marine Corps Comms Systems, Project 2273 Air Operations Command & Control (C2) Systems.
                                             Common Aviation Command and Control System (CAC2S) - A coordinated modernization effort to replace the existing aviation command and control equipment of the Marine Air Command and Control System (MACCS) and to provide the Aviation Combat Element (ACE) with the necessary hardware, software, equipment, and facilities to effectively command, control, and coordinate aviation operations. The CAC2S system will accomplish the MACCS missions with a suite of operationally scalable modules to support the Marine Air Ground Task Force (MAGTF), Joint, and Coalition Forces. The CAC2S integrates the functions of aviation command and control into an interoperable system that will support the core competencies of all Marine Corps warfighting concepts. The CAC2S, in conjunction with the MACCS organic sensors (AN/TPS-63, AN/TPS-59, and AN/TPS-80 (Ground/Air Task Oriented Radar (G/ATOR)) and weapon system Composite Tracking Network (CTN) will provide enhanced air control, improved situational awareness, sensor integration (G/ATOR and AN/TPS-59), full Tactical Data Link integration, airspace and battle planning and command functionality as well as sensor netting integration (CTN). CAC2S, with these organic MACCS programs, support the tenets of Expeditionary Maneuver Warfare and fosters joint interoperability. CAC2S Increment I will replace legacy aviation command and control systems in the following Marine aviation agencies: Direct Air Support Center (DASC), Tactical Air Command Center (TACC), and Tactical Air Operations Center (TAOC).
Funding decrease of $0.271M from FY 2019 to FY 2020 due to the completion of CAC2S FOT&E.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             1.063
                                                             0
                                                             - Conducted integration of CAC2S with G/ATOR and associated CTN implementation.
- Performed root cause analysis of G/ATOR and related CTN findings resulting from G/ATOR DT-1C and OA. 
- Implemented the required corrections resulting from G/ATOR DT-1C and OA test events.
- Completed CAC2S Phase 1 Communication Subsystem hardware modification development effort.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support and Management Services
                                                     
                                                         
                                                             1.851
                                                             0
                                                             - Initiated yearly Cyber Compliance Tests required with each of the CAC2S quarterly software releases and conduct the Annual Security Review testing to support the maintenance of the CAC2S Authority to Operate (ATO).
- Initiated root cause analysis of G/ATOR and related CTN findings and implement the required corrections to support the G/ATOR DT-1E test event.
- Continued MITRE support during G/ATOR DT-1E test event.
                                                        
                                                    
                                                     
                                                         
                                                             1.033
                                                             0
                                                             - Continue yearly Cyber Compliance Tests required with each of the CAC2S quarterly software releases and conduct the Annual Security Review testing to support the maintenance of the CAC2S Authority to Operate (ATO).
- Continue MITRE support during G/ATOR DT-1E, IOT&E, and CAC2S Phase 2 FOT&E test events.
                                                        
                                                         
                                                             1.008
                                                             0
                                                        
                                                         
                                                             1.008
                                                             0
                                                             - Continue to conduct yearly Cyber Compliance Tests required with each of the CAC2S quarterly software releases and conduct the Annual Security Review testing to support the maintenance of the CAC2S Authority To Operate (ATO)/ Authority To Connect (ATC) reaccreditation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.025M from FY 2019 to FY 2020 is due to reduction of scope of activity support due to completion of FY 2019 test events.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             4.062
                                                             0
                                                             - Completed interface test support during G/ATOR DT-1C and OA test events.
- Initiated interface test support during G/ATOR DT-1E test event.
- Completed the Air Command and Control Interface Design Document (IDD). Implement the software changes resulting from the updated and approved IDD and support the certification testing of the associated IDD CTN software adaptive layer. CAC2S interfaces with G/ATOR through CTN or alternatively, through a direct connection to the radar. The IDD changes must be implemented and tested on CAC2S, CTN and G/ATOR in order to enable the systems to exchange data and support the required concepts of employment.
- Initiated the Mode 5, Mode S and CTN Web Identification software changes, which supports "Identification Friend of Foe" (IFF) capability, required to support the CAC2S FOT&E and close out the items identified in the CAC2S Joint Interoperability Certification memorandum.  Mode 5/Mode S implementation is DOD directed.  The G/ATOR and AN/TPS-59 radars will implement hardware and software changes to enable integration of M-5/M-S.  CAC2S and CTN must implement and test software changes needed to read and integrate the radars M-5/M-S data.  CTN Wed ID changes are required to enable use of M-5/M-S data in support of CEC network-wide, automated identification (ID) doctrine.
                                                        
                                                    
                                                     
                                                         
                                                             3.727
                                                             0
                                                             -  Continue interface test support during G/ATOR DT-1E and IOT&E as well as CAC2S Phase 2 FOT&E to validate G/ATOR interface.
-  Initiate integration and test of AN/MRQ-13 Communication Subsystem (CS) hardware procured for tech refresh to ensure operational readiness and compatibility with system baseline prior to fielding.
                                                        
                                                         
                                                             3.481
                                                             0
                                                        
                                                         
                                                             3.481
                                                             0
                                                             - Continue required integration and interface testing of upgraded hardware components and software enhancements to support ATO/ATC reaccreditation.
- Initiate testing to support system software capability enhancements (Multi Source Correlator Tracker (MSCT), virtual Air Defense Systems Integrator (vADSI), Flexible Analysis and Mission Effectiveness System (FLAMES), FLAMES Automated Simulation Trainer (FAST)) in improve capability and maintain system Authority To Operate (ATO)/ Authority To Connect (ATC) reaccreditation by Q2 FY 2021.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.246M from FY 2019 to FY 2020 is due to reduction of scope of activity support due to completion of interface support provided during G/ATOR FY 2019 test events and CAC2S FOT&E.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4644
                                                     Common Aviation Command And Control System (CAC2S)
                                                     
                                                         48.295
                                                         32.587
                                                         37.203
                                                         37.203
                                                         33.051
                                                         3.970
                                                         4.065
                                                         4.261
                                                         0.000
                                                         244.803
                                                    
                                                
                                            
                                             RDT&E prior to FY15 is listed in PE 0206313M Marine Corps Comms Systems, Project 2273 Air Operations Command & Control (C2) Systems. 

PMC funding for FY15 and beyond is listed in BLI 4644 Common Aviation Command and Control System (CAC2S). Prior to FY15 PMC funding is listed in BLI 4640 Air Operations C2 Systems, Common Aviation Command and Control Systems (CAC2S).
                                             CAC2S will employ an evolutionary acquisition strategy utilizing an incremental and phased approach for development and fielding of the CAC2S.  The Capability Production Document (CPD) identifies two increments to achieve the full requirements of CAC2S.  The current acquisition strategy addresses Increment I of the CAC2S development process and focuses on the requirements that will modernize the assault and air support, air defense and control, and Aviation Combat Element (ACE) battle management capabilities of the Marine Air Command and Control System (MACCS). Increment I of the CAC2S will be accomplished through a two phased approach.  Phase 1 addressed the requirements to establish the baseline CAC2S capabilities for the MACCS and improved Air Command and Control (AC2) performance and effectiveness.  Phase 2 will address the requirements for remaining ACE Battle Management Command & Control (BMC2) requirements. Quantity nine (9) Phase 2 Limited Deployment Unit systems were procured in FY15 and FY16 and fielded in FY17. Full Deployment Unit (FDU) production contract awarded 24 August 2017 and will provide a total of forty one (41) systems to be fielded over three years (FY 2018-FY 2020). Approved Acquisition Objective is 50 systems.
                                             Integrated Master Schedule
OSD Financial Benchmarks
Technical Performance Measures
Probability of Program Success (PoPS) Assessments
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Hardware Development
                                                             WR
                                                             NSWC CD
                                                             Crane, IN
                                                             
                                                                 2.042
                                                                 
                                                                     0.264
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.896
                                                                 3.202
                                                            
                                                        
                                                         
                                                             Engineering Manufacturing and Development
                                                             C
                                                             FPIF
                                                             General Dynamics
                                                             Pheonix, AZ
                                                             
                                                                 3.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 16.544
                                                                 20.344
                                                                 59.922
                                                            
                                                        
                                                         
                                                             Software Development
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 2.905
                                                                 
                                                                     0.799
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.704
                                                            
                                                        
                                                         
                                                             Hardware and Software Engineering
                                                             C
                                                             CPIF
                                                             NSWC CD
                                                             Crane, IN
                                                             
                                                                 1.197
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.197
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     $0.495M increase From FY 2019 to FY 2020 is due to increase in support for CAC2S SW enhancements (Multi Source Correlator Tracker (MSCT), virtual Air Defense Systems Integrator (vADSI), Flexible Analysis and Mission Effectiveness System (FLAMES), FLAMES Automated Simulation Trainer (FAST)) associated with Authority To Operate (ATO)/ Authority To Connect (ATC) reaccreditation.
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Travel
                                                             TBD
                                                             
                                                                 0.215
                                                                 
                                                                     0.050
                                                                     2017-10
                                                                
                                                                 
                                                                     0.039
                                                                     2018-10
                                                                
                                                                 
                                                                     0.045
                                                                
                                                                 
                                                                     0.045
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering Support
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 1.563
                                                                 
                                                                     0.908
                                                                     2017-11
                                                                
                                                                 
                                                                     0.233
                                                                     2018-11
                                                                
                                                                 
                                                                     0.292
                                                                
                                                                 
                                                                     0.292
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.996
                                                            
                                                        
                                                         
                                                             Acquisition Support
                                                             WR
                                                             NSWC CD
                                                             Crane, IN
                                                             
                                                                 0.199
                                                                 
                                                                     0.372
                                                                     2017-11
                                                                
                                                                 
                                                                     0.241
                                                                     2018-11
                                                                
                                                                 
                                                                     0.311
                                                                
                                                                 
                                                                     0.311
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.123
                                                            
                                                        
                                                         
                                                             Software Support
                                                             C
                                                             FFP
                                                             Raytheon Solipsys
                                                             Fulton, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 0.180
                                                            
                                                        
                                                         
                                                             Software Support
                                                             C
                                                             FFP
                                                             Ternion
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                
                                                                 
                                                                     0.180
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.180
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.121
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.121
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     NSWC Crane $1.650M increase from FY 2019 to FY 2020 is due to integration and interface testing upgraded HW components and SW enhancements for ATO/ATC reaccreditation. NSWC Dahlgren is reduced by -$1.854M from FY 2019 to FY 2020 due to reduction in scope of required T&E support.
                                                     
                                                         
                                                             Testing and Evaluation
                                                             WR
                                                             NSWC - Port Huenueme
                                                             Port Huenueme, CA
                                                             
                                                                 2.309
                                                                 
                                                                     0.623
                                                                     2017-11
                                                                
                                                                 
                                                                     0.442
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.955
                                                                 4.329
                                                            
                                                        
                                                         
                                                             Testing and Evaluation
                                                             Sub Allot
                                                             MCOTEA
                                                             Quantico, VA
                                                             
                                                                 3.038
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 3.465
                                                                 6.503
                                                            
                                                        
                                                         
                                                             Testing and Evaluation
                                                             Sub Allot
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 7.254
                                                                 
                                                                     0.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.118
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.952
                                                                 8.574
                                                            
                                                        
                                                         
                                                             Testing and Evaluation
                                                             WR
                                                             NSWC CD
                                                             Crane, IN
                                                             
                                                                 7.403
                                                                 
                                                                     0.907
                                                                     2017-11
                                                                
                                                                 
                                                                     0.878
                                                                     2018-11
                                                                
                                                                 
                                                                     2.528
                                                                
                                                                 
                                                                     2.528
                                                                     2019-11
                                                                
                                                                 7.445
                                                                 19.161
                                                            
                                                        
                                                         
                                                             Testing and Evaluation
                                                             WR
                                                             NSWC DD
                                                             Dahlgren, VA
                                                             
                                                                 2.486
                                                                 
                                                                     2.282
                                                                     2017-11
                                                                
                                                                 
                                                                     2.289
                                                                     2018-11
                                                                
                                                                 
                                                                     0.435
                                                                
                                                                 
                                                                     0.435
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 7.492
                                                            
                                                        
                                                         
                                                             Testing and Evaluation
                                                             WR
                                                             NSWC Corona
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.518
                                                                
                                                                 
                                                                     0.518
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.518
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.624
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.624
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     -$0.520M decrease from FY 2019 to FY 2020 is due to not requiring MITRE support in FY 2020.
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.732
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.732
                                                                 19096.227
                                                            
                                                        
                                                         
                                                             Sensor Management
                                                             C
                                                             FFP
                                                             MITRE
                                                             Bedford, MA
                                                             
                                                                 2.573
                                                                 
                                                                     0.521
                                                                     2017-10
                                                                
                                                                 
                                                                     0.520
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 2.958
                                                                 6.572
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206335M_3373_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3373
                                                     
                                                         
                                                             CAC2S RDT&E IMS: Communication Subsystem (CS) Hardware Integration and Test
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CAC2S RDT&E IMS: CAC2S Phase 2 FOT&E
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CAC2S RDT&E IMS: G/ATOR Initial Operational Test & Evaluation
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CAC2S RDT&E IMS: G/ATOR Developmental Test - 1E
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CAC2S RDT&E IMS: SW Enhancements for ATO/ATC reaccreditation
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CAC2S RDT&E IMS: Quarterly SW release 13 - 16
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0206623M
                                 MC Ground Cmbt Spt Arms Sys
                                 230
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     615.156
                                     68.941
                                     100.850
                                     51.788
                                     51.788
                                     66.030
                                     74.485
                                     73.391
                                     74.845
                                     Continuing
                                     Continuing
                                
                                 This PE provides modification to Marine Corps Expeditionary Ground Force Weapon Systems to increase lethality, range, survivability and operational effectiveness. In addition, the PE provides for product improvements to the family of LAVs. The Amphibious Vehicle Test Branch (AVTB) provides facilities and personnel which perform a broad range of testing, repair and technical services to amphibious vehicles. This program is funded under Operational Systems Development Program Element (PE) because it encompasses engineering and manufacturing and manufacturing development for upgrades of existing systems.
                                 
                                     
                                         66.009
                                         97.152
                                         127.665
                                         127.665
                                    
                                     
                                         68.941
                                         100.850
                                         51.788
                                         51.788
                                    
                                     
                                         2.932
                                         3.698
                                         -75.877
                                         -75.877
                                    
                                     
                                         
                                             -0.185
                                        
                                         
                                             -4.117
                                        
                                         
                                             8.000
                                        
                                         
                                             4.639
                                             0.000
                                        
                                         
                                             -1.706
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -39.456
                                                     -39.456
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.001
                                                     0.000
                                                     -36.421
                                                     -36.421
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $7.60M to account for the availability of prior year execution balances.

The net decrease from FY19 to FY20 attributed to a combination of the following programmatic events: Funds from project 2928 (HIMARS) realigned from BA7 in FY19 to BA4 in FY20 to support the Anti-Ship Missile (ASM) capability developmental and testing efforts and the realignment of development funding in project 1901 (Company and Battalion Mortars) to PE 0603635M, Project 7400 - Organic Precision Fires (OPF)in FY20.  Additionally, there is a decrease in funding for Project 4002 (Aerial Delivery and Autonomous Distribution Entry) due to completion of testing of Unmanned Logistics System (ULS)/Aerial Delivery and Autonomous Distribution (A2D2) testing.
                                
                                 
                                     
                                         1555
                                         Lt Armored Vehicle Prog
                                         
                                             125.847
                                             12.393
                                             0.000
                                             1.231
                                             1.231
                                             5.694
                                             3.160
                                             3.224
                                             3.288
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Family of Light Armored Vehicles (FOLAV) consists of six fielded LAV configurations and one communications/intelligence-configured asset on an LAV chassis. The FOLAV provides a logistically self-contained, highly mobile, and lethal combined arms combat system to the Marine Air Ground Task Force (MAGTF). The LAV Product Improvement Program (PIP) funds modification and sustainment activities and the development and testing of modifications. These programs will ensure that the FOLAV is capable of conducting its assigned missions by enhancing lethality and survivability; reliability, availability, maintainability and durability; as well as reducing operations and support costs.
                                             
                                                 
                                                     LAV Reset Program
                                                     
                                                         
                                                             12.393
                                                             0
                                                             -Completed modification instruction development, 8 vehicle prototype builds, technical manual development, and executed Developmental Testing.
-Provided Reset EMD PM support. 
-Prepared for Milestone C and the Reset Production Kit contract. Production contract consists of the Reset Kits and completion of Logistics Products (technical manuals, provisioning, etc), Training (New Equipment Training, Instructor & Key Personnel Training, etc), Field Service Representative Support, Systems Technical Support, Initial Spares, Special Tools and Test Equipment, Test Vehicle Refurbishment, and Packaging support.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     LAV MODIFICATIONS
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.231
                                                             0
                                                        
                                                         
                                                             1.231
                                                             0
                                                             -Initiate the integration of a new intercom system onto the Family of Light Armored Vehicles (FOLAV).
-Initiate and conduct developmental test, logistics development, and validation & verification of the new intercom system for the FOLAV prior to fielding.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $1.231M supports the integration of a new intercom system onto the FOLAV. The new intercom is required to address obsolescence issues with the legacy intercom system, meet future USMC Tactical Communication Modernization and NSA compliance requirements, and address the number one communication issue reported by the Light Armored Reconnaissance (LAR) community. Specific activities include developmental testing, logistics support, and validation & verification of the system prior to fielding.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2038
                                                     LAV PIP
                                                     
                                                         7.322
                                                         36.652
                                                         60.734
                                                         60.734
                                                         67.581
                                                         58.125
                                                         88.367
                                                         81.500
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     LAV Spares
                                                     
                                                         0.000
                                                         5.735
                                                         5.884
                                                         5.884
                                                         6.043
                                                         5.813
                                                         11.082
                                                         11.410
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The LAV Modification & Sustainment program funds important vehicle modifications, support equipment and tools, and other projects that increase LAV reliability and readiness while simultaneously reducing operations and support costs. The LAV Modification and Sustainment Team is a multi-disciplinary integrated project team that employs subject matter experts in engineering, logistics, contracting and financial management to manage modification projects.

LAV Reset is an ACAT IV(M) program.  The Reset program will address the Family of Light Armored Vehicles (FOLAV) automotive system obsolescence and reduced performance due to increased Gross Vehicle Weight (GVW).  The Reset program will improve fleet reliability and availability by addressing the three sub-systems (power pack, driveline and steering) that specifically account for 95% of total system downtime.  The program also fields a modern driver's instrument panel and LAV-25 Slip Ring.  This effort delivered 8 kits (7 installed on vehicles, 1 stand-alone kit) during the engineering & manufacturing development (EMD) phase to support developmental testing (DT), fielding, integrated logistics support (ILS) products, modification instructions (MI) and engineering change proposals (ECP).
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development(MOD)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ILS Data Development(MOD)
                                                             C
                                                             CPFF
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.196
                                                                
                                                                 
                                                                     0.196
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ILS DATA DEV (Reset)
                                                             C
                                                             CPFF
                                                             GDLS
                                                             London Ontario, Canada
                                                             
                                                                 16.053
                                                                 
                                                                     2.346
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 18.399
                                                            
                                                        
                                                         
                                                             PRODUCT DEV/PROTOTYPES (Reset)
                                                             C
                                                             CPFF
                                                             GDLS
                                                             London Ontario, Canada
                                                             
                                                                 40.252
                                                                 
                                                                     5.915
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 46.167
                                                            
                                                        
                                                         
                                                             Proj 1555: Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 37.397
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 37.397
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Proj 1555: Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 11.860
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.860
                                                            
                                                        
                                                         
                                                             Program Mgmt (Reset)
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 11.477
                                                                 
                                                                     2.517
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.994
                                                            
                                                        
                                                         
                                                             Program Mgmt (MOD)
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.285
                                                                
                                                                 
                                                                     0.285
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Proj 1555: Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 6.105
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.105
                                                            
                                                        
                                                         
                                                             Devl/Oper T&E (Reset)
                                                             MIPR
                                                             RTC
                                                             AL
                                                             
                                                                 1.593
                                                                 
                                                                     1.554
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.147
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Scheduler (Reset)
                                                             C
                                                             FFP
                                                             FEDITC, LLC
                                                             Rockville, MD
                                                             
                                                                 0.030
                                                                 
                                                                     0.061
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.091
                                                            
                                                        
                                                         
                                                             Proj 1555: Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 1.080
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.080
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_1555_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     LAV Reset
                                                     
                                                         
                                                             Integration Contract
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TM Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             EMD Vehicle Delivery
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Mod Instruction Val/Ver
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MS-C
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Base Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Year 2 Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Fielding Decision
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IOC
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Year 3 Award
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Year 4 Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1557
                                         Next Gen Armored Reconnaissance Vehicle (LAV replacement)
                                         
                                             0.000
                                             0.000
                                             1.500
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.500
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Project is a New Start for FY 2019. Starting in FY20, the ARV program moved from BA07/PE 0206623M/Project 1557 to BA04/PE 0603635M/Project 1558 in order to align the program to a BA more appropriate for its current acquisition phase.
                                             The Armored Reconnaissance Vehicle (ARV) is a replacement for the legacy light armored vehicle in the Light Armored Reconnaissance (LAR) battalions within the Marine Divisions. ARV equipped LAR Battalions perform combined arms, all weather, sustained reconnaissance and security missions in support of the Ground Combat Element. The ARV is the core capability that underpins the next generation armored reconnaissance capability concept.  The ARV will be a modern combat vehicle system, capable of fighting for information, that balances competing capability demands to sense, shoot, move, communicate and remain transportable as part of the naval expeditionary force.
                                             
                                                 
                                                     Armored Reconnaissance Vehicle
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.500
                                                             0
                                                             -Initiate analysis of alternatives (AoA) to assess critical technology elements for future Light Armored Reconnaissance capabilities including: technology maturity, integration risk, and manufacturing feasibility.  The initial capabilities document (ICD) is currently in development.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $1.500M is the result of ARV funding realigned from program element 0206623M/BA-7 to program element 0603635M/BA-4.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0603640M/2223
                                                     Marine Corps Advanced Tech. Demo.
                                                     
                                                         7.087
                                                         19.650
                                                         13.050
                                                         13.050
                                                         1.500
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         41.537
                                                    
                                                
                                                 
                                                     RDTEN/0603635M/1558
                                                     Marine Corps Grnd Cmbt/Supt Sys
                                                     
                                                         0.000
                                                         0.000
                                                         15.087
                                                         15.087
                                                         20.241
                                                         36.351
                                                         76.571
                                                         78.107
                                                         0.000
                                                         226.357
                                                    
                                                
                                            
                                             The Office of Naval Research (ONR) supports the next generation Armored Reconnaissance Vehicle (ARV) project utilizing the Future Naval Capability (FNC) process in order to develop and demonstrate viable and mature technologies befitting the program's envisioned operational employment. The funding listed under section C, PE 0603640M, Proj 2223 is allocated to support ARV.
                                             The Armored Reconnaissance Vehicle (ARV) program will be focused on providing a base combat vehicle capable of meeting evolving threats via open systems architecture and sufficient size, weight, & power (SWAP) to accommodate future growth. Subsequent programs of record will expand the ARV capability to other mission roles and integrate capabilities that emerge from other programs to further develop and enhance LAR operations.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Support
                                                     Funding will be used by PM-Light Armored Vehicle (LAV) program office to resource an Analysis of Alternative (AoA) effort for the Armored Reconnaissance Vehicle program.
                                                     
                                                         
                                                             Program Mgmt - LAV
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.119
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.119
                                                            
                                                        
                                                         
                                                             Analysis of Alternatives (AoA)
                                                             MIPR
                                                             TARDEC
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.120
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.120
                                                            
                                                        
                                                         
                                                             Analysis of Alternatives (AoA)
                                                             MIPR
                                                             AMSAA
                                                             Aberdeen Proving Grds, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.661
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.661
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             AoA Support Contract
                                                             C
                                                             FFP
                                                             HII-MDIS
                                                             Huntsville, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_1557_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 1557
                                                     
                                                         
                                                             Materiel Development Decision
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ARV Analysis of Alternatives
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             OTA Competitive Prototype Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Competitive Prototype Demo and Testing
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RFP Release for EMD
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Source Selection
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             MS B and EMD Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         1901
                                         MC Grnd Wpnry Prod Improvement
                                         
                                             40.797
                                             3.217
                                             19.589
                                             7.607
                                             7.607
                                             5.469
                                             5.181
                                             5.279
                                             5.384
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This project develops joint and Marine Corps unique improvements to infantry weapons technology, non-lethal systems technology, improvements for Night Vision Equipment, Rifle Combat Optics, Family of Individual Optics, and monitors national and international weapons developments.
                                             
                                                 
                                                     Gunners Protection Kit
                                                     Gunners Protection Kit (GPK). Prior to FY20, GPK was funded within the Family of Infantry Weapons (FIWS). The TOGPK 2.0 is the planned upgrade and replacement for the Tube-Launched, Optically-Tracked, Wire-Guided Gunner Protection Kit (TGPK), currently in use with TOW High Mobility Multipurpose Wheeled Vehicle variants.  TOGPK 2.0 affords the TOW gunner protection from small arms fire and Improvised Explosive Device fragmentation. TOGPK 2.0 addresses user concerns regarding limited workspace and TOW slew as well as improved visibility. The Reducible Height Gunners Protection Kit (RHGPK) enables Joint Light Tactical Vehicles (JLTV), Medium/Heavy Tactical Vehicle Replacement (MTVR) and Logistics Vehicle System Replacement (LVSR) to be transported in the lower vehicle stowage areas of Landing Platform/Dock (LPD 17) and Landing Helicopter Dock class ships.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.750
                                                             0
                                                        
                                                         
                                                             1.750
                                                             0
                                                             - Initiate efforts for product improvement of TGPK and/or TOGPK 2.0 to meet established requirements for GPK as well as efforts to analyze, design, develop, and field modification of GPK completed in FY19.
- FY20 funding will procure, test and evaluate competitive bid samples for a Reducible Height GPK that meets emergent requirements for vehicle stowage aboard ships while maintaining existing protection levels.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         This effort began under the Family of Infantry Weapons (FIWS) line in FY18 continuing through FY19 with the completion of the final few TOGPK 2.0 development efforts in FY19. FY20 funding increased $1.75M  to invest in the development of the next GPK variant--the Reducible Height GPK.
                                                    
                                                
                                                 
                                                     Escalation of Force-Equipment  (EoF-E)
                                                     Escalation of Force Equipment (EoF-E) is a mod funding line to support/sustain all fielded EoF equipment and capabilities.  Additionally, EoF-E supports type-classification, testing and procurement of new advancements and technologies to provide an increased capability over existing or obsolescent equipment currently in or associated with the Escalation of Force Mission Modules (EoF-MMs).
                                                     
                                                         
                                                             0.057
                                                             0
                                                             - Continued assessment of upgrades and replacements to the EoF-MM to sustain/support equipment and capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.078
                                                             0
                                                             - Continue to assess upgrades and replacements to the EoF-MM to sustain/support equipment and capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The USMC decided to terminate the Escalation of Force Equipment program in order to better align with the National Defense Strategy.
                                                    
                                                
                                                 
                                                     Combat Optics
                                                     Combat Optics is a program that provides for research and development, as well as ammunition to support testing and assessment of optical systems and implementation of modifications for these systems as well as life-cycle management efforts.  The research and development of future capabilities include, but are not limited to variable power day optics and fused/multi-spectral (e.g., combined image intensifier, thermal imaging, and short wave infrared) optical and laser systems.
                                                     
                                                         
                                                             1.091
                                                             0
                                                             -Completed Marine Corps specific evaluation of Squad Thermal System (STS).
-Continued technology development and evaluation to support life cycle extension and improvement of current optics and inform future optics requirements generation to address capability gaps.
-Initiated evaluation of potential solutions for variable power Squad Common Optic.
                                                        
                                                    
                                                     
                                                         
                                                             2.927
                                                             0
                                                             - Increase of $1.205M in FY19 is required to initiate product development, test and evaluation, and pre-EMD transition efforts for Advanced Sniper Rifle (ASR) Day and Night Sights.
-Continue technology development and evaluation to support life cycle extension and improvement of current optics and inform future optics requirements generation to address capability gaps.
-Complete evaluation of potential solutions for variable power Squad Common Optic.
                                                        
                                                         
                                                             3.955
                                                             0
                                                        
                                                         
                                                             3.955
                                                             0
                                                             -Continue product development, test and evaluation, and pre-EMD transition efforts for Advanced Sniper Rifle (ASR) Day and Night Sights.
-Continue technology development and evaluation to support life cycle extension and improvement of current optics and inform future optics requirements generation to address capability gaps.
-Initiate development of the optical fire control system for the Next Generation Squad Weapon.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         -Increase of $1.028M in FY20 is required to initiate development of the optical fire control system for the Next Generation Squad Weapon.
                                                    
                                                
                                                 
                                                     Company and Battalion Mortars
                                                     Company and Battalion Mortars is a program that provides for continuous monitoring, research and development, integration and qualification testing, certification and accreditation, assessment and implementation of multi-service and USMC unique system modifications and improvements for mortar and mortar fire control systems.  Efforts include advance capability extended range mortar systems and mortar fire control systems using Android operating systems capable of digital communications, mapping and geo-location.
                                                     
                                                         
                                                             0.379
                                                             0
                                                             -Continued development of the Mortar Fire Control Application, which is capable of performing aero-ballistic calculations for the USMC inventory of 60mm, 81mm, and 120mm mortar systems. The Armament Research Development and Engineering Center Fire Control Systems and Technology Directorate is the full life-cycle software and systems support provider for ballistic computers and provided PM IW with engineering support for all software-related matters to include hardware integration, user evaluations, and future planning for additional requirements.
                                                        
                                                    
                                                     
                                                         
                                                             14.686
                                                             0
                                                             Advanced Capability Extended Range Mortar (ACERM) Plans:
-Type qualify the Extended Range Mortar Ammunition (ERMA) propellant charge for ACERM.  ERMA addresses the increased mass of the ACERM cartridge and is compliant with Insensitive Munition requirements.
-Develop a Navy Munitions Document (NMD) for ERMA.  NMD is required for weapons safety review.
-Miniature Mission Setter development and integration with ACERM.  ACERM requires a precision weapon pre-launch programming device.
-Lightweight Handheld Mortar Ballistic Calculator/Mortar Fire Control Application integration with ACERM.  Required to compute aero-ballistic calculations for ACERM.
-Design and development of mortar round packaging.  Necessary to accommodate ACERM dimensional differences and environmental requirements.

Other plans:
-Continue LHMBC software upgrades to maintain legacy system configuration baseline.
-Complete Mortar Fire Control Application (MFCA) development, qualification testing, certification and accreditation to achieve IOC. 
-Conduct MFCA integration testing against evolving common Marine Corps hardware solutions.
-Initiate development, qualification testing, certification and accreditation of MFCA Increment 2 system Net-Ready key performance parameters required for digital communication, mapping and geo-location services. 
-Purchase Non-Developmental Items (NDI)for testing and evaluation of candidate systems and modifications for company and battalion mortar fire control systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The USMC decided to pursue a different technological solution to close this extended range precision fire capability gap.
                                                    
                                                
                                                 
                                                     Family of Infantry Weapons Systems (FIWS)
                                                     Family of Infantry Weapons Systems (FIWS) is a program that provides for continuous monitoring, research and development, assessment of and implementation of Joint Service and USMC unique system modifications, as well as new acquisition efforts. Efforts such as: sustain weapon capability, enhance Gunner Protection Kits (GPK), and improve the performance, maintainability, supportability, service life, ergonomics, and safety enhancements of Infantry Weapons Systems.  GPK costs separated from FIWS beginning in FY20.
                                                     
                                                         
                                                             1.690
                                                             0
                                                             -Continued Product Improvement Program testing for various emergent requirements.
-Continued efforts to analyze, design, develop, and field modifications (to include GPKs).
-Continued performance evaluation of various types of ammunition currently under development. 
-Continued product improvement of TGPK and/or TOGPK 2.0 in order to meet requirements outlined in Requirements Memorandum for GPK. 
-Continued efforts to analyze, design, and develop a Reducible Height GPK that meets emergent requirements for vehicle stowage aboard ships while maintaining existing protection levels. 
-Continued product improvement of Sniper and Special Purpose systems and their ancillary support equipment in order to meet established or emerging requirements.
                                                        
                                                    
                                                     
                                                         
                                                             1.898
                                                             0
                                                             -Continue Product Improvement Program (PIP) testing for various emergent requirements, including Service Rifle PIP, and Advanced Sniper Rifle Development.
-Continue efforts to analyze, design, develop, and field modifications.
-Continue performance evaluation of various types of ammunition currently under development.  
-Continue product improvement of Sniper and Special Purpose systems and their ancillary support equipment in order to meet established or emerging requirements.

GPK has its own funding line beginning in FY20.  The following FY19 efforts will transition from FIWS to GPK:
-Continue efforts to analyze, design, develop, and field modifications (to include GPKs).
-Continue product improvement of TGPK and/or TOGPK 2.0 in order to meet requirements outlined in Requirements Memorandum for GPK.
-Continue efforts to analyze, design, and develop a Reducible Height GPK that meets emergent requirements for vehicle stowage aboard ships while maintaining existing protection levels.
                                                        
                                                         
                                                             1.902
                                                             0
                                                        
                                                         
                                                             1.902
                                                             0
                                                             -Continue Product Improvement Program (PIP) testing for various emergent requirements, including Service Rifle PIP (Next Gen Carbine), and Machine Gun Improvements.
-Continue performance evaluation of various types of ammunition currently under development.  
-Continue product improvement of Small Arms Weapon Systems (which includes, but is not limited to) Sniper and Special Purpose systems, and their ancillary support equipment in order to meet established or emerging requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.004M from FY19 to FY20 is due to additional requirements for travel in support of ammunition development.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2220-01
                                                     Family of Infantry Weapons Systems
                                                     
                                                         9.108
                                                         28.292
                                                         17.022
                                                         17.022
                                                         8.970
                                                         13.088
                                                         7.983
                                                         8.142
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/2220-02
                                                     Company and Battalion Mortars
                                                     
                                                         0.810
                                                         2.666
                                                         3.018
                                                         3.018
                                                         3.474
                                                         3.543
                                                         3.614
                                                         3.686
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/2220-03
                                                     Escalation of Force - Equip (EoF-E)
                                                     
                                                         0.000
                                                         0.228
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4620
                                                     Combat Optics
                                                     
                                                         36.264
                                                         59.052
                                                         98.122
                                                         98.122
                                                         75.094
                                                         52.504
                                                         52.684
                                                         53.737
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/2220-04
                                                     Gunners Protection Kit
                                                     
                                                         0.000
                                                         0.000
                                                         11.365
                                                         11.365
                                                         13.149
                                                         19.312
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             These programs range from off-the-shelf modifications to developmental items for safety, reliability, and technology upgrades to meet Marine Corps requirements.

Family of Infantry Weapons Systems (FIWS):
The FIWS program strategy is to explore, research and recommend efforts to address and identify solutions to performance, reliability and safety design issues through various means, including commercial off-the-shelf (COTS) components.  This includes efforts to improve Individual and Crew Served Weapon Systems, evaluation of various types of ammunition under development, and testing of Product Improvement Programs in order to meet various emergent requirements.

Combat Optics:
Combat Optics acquisition, management and contracting strategies support the research, development, modification and improvement of optics, night vision and laser systems such as magnified day optics, thermal imagers, image intensifying (I2) systems, lasers, and illuminators.

Company and Battalion Mortars:
Acquisition, management, and contracting strategies support multiservice and USMC unique system modifications and improvements for the lightweight company and battalion mortars and mortar fire control systems to provide immediate indirect fires in support of mounted and dismounted forces to the company and battalion level.  Efforts include: 1) participation in a Future Naval Capability (FNC) effort to transition the Advanced Capability Extended Range Mortar (ACERM), developed/demonstrated by the Office of Naval Research, to extend the maximum range and precision of 81mm high explosive munitions and provide greater lethality at ranges out to 20 km, and 2) an Android-based Mortar Fire Control Application (MFCA) allowing mortar crews to send and receive digital call-for-fire messages, calculate ballistic solutions, and navigate.

Gunners Protection Kit (GPK):
Acquisition, management, and contracting strategies to support a USMC unique system requirement for the Reducible Height Gunners Protection Kit in support of loading and unloading vehicles aboard amphibious carriers.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Company and Battalion Mortars
                                                             MIPR
                                                             Picatinny Arsenal
                                                             Picatinny, NJ
                                                             
                                                                 2.722
                                                                 
                                                                     0.379
                                                                     2018-04
                                                                
                                                                 
                                                                     3.208
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Company and Battalion Mortars
                                                             WR
                                                             NSWC, Crane
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     7.850
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.850
                                                            
                                                        
                                                         
                                                             Company and Battalion Mortars
                                                             WR
                                                             NSWC, Dahlgren
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.628
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.628
                                                            
                                                        
                                                         
                                                             Gunners Protection Kit
                                                             C
                                                             CPIF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.750
                                                                
                                                                 
                                                                     1.750
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Infantry Weapons Systems
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.821
                                                                 
                                                                     0.591
                                                                     2018-06
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 2.912
                                                            
                                                        
                                                         
                                                             Family of Infantry Weapons Systems
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.479
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.479
                                                            
                                                        
                                                         
                                                             Family of Infantry Weapons Systems
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-04
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.075
                                                                     2018-04
                                                                
                                                                 
                                                                     1.728
                                                                     2019-03
                                                                
                                                                 
                                                                     2.612
                                                                
                                                                 
                                                                     2.612
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 4.415
                                                            
                                                        
                                                         
                                                             Proj 1901: Prior Years Cum Funding (Product Dev)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.497
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.497
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Family of Infantry Weapons Systems
                                                             Various
                                                             Travel/IMPAC
                                                             Quantico, VA
                                                             
                                                                 0.414
                                                                 
                                                                     0.111
                                                                     2018-09
                                                                
                                                                 
                                                                     0.145
                                                                     2019-08
                                                                
                                                                 
                                                                     0.174
                                                                
                                                                 
                                                                     0.174
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.839
                                                                 
                                                                     0.261
                                                                     2017-12
                                                                
                                                                 
                                                                     0.257
                                                                     2019-07
                                                                
                                                                 
                                                                     0.770
                                                                
                                                                 
                                                                     0.770
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             Various
                                                             Travel/IMPAC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.059
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.059
                                                            
                                                        
                                                         
                                                             Proj 1901: Prior Years Cum Funding (Support)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 13.708
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.708
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Combat Optics
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.184
                                                                 
                                                                     0.443
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.523
                                                                
                                                                 
                                                                     0.523
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 1.150
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             MIPR
                                                             Army
                                                             Aberdeen, MD
                                                             
                                                                 0.109
                                                                 
                                                                     0.055
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.164
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.249
                                                                 
                                                                     0.198
                                                                     2018-08
                                                                
                                                                 
                                                                     0.892
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.339
                                                            
                                                        
                                                         
                                                             Family of Infantry Weapons Systems
                                                             WR
                                                             NSWC Crane
                                                             Crane, IN
                                                             
                                                                 0.875
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.399
                                                                     2019-01
                                                                
                                                                 
                                                                     0.726
                                                                
                                                                 
                                                                     0.726
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Infantry Weapons Systems
                                                             WR
                                                             NSWC
                                                             Crane, IN
                                                             
                                                                 0.452
                                                                 
                                                                     0.150
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.602
                                                            
                                                        
                                                         
                                                             Proj 1901: Prior Years Cum Funding (T&E Eval)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.973
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.973
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Family of Infantry Weapons Systems
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.927
                                                                 
                                                                     0.159
                                                                     2018-03
                                                                
                                                                 
                                                                     0.104
                                                                     2019-03
                                                                
                                                                 
                                                                     0.152
                                                                
                                                                 
                                                                     0.152
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Combat Optics
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-03
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.100
                                                            
                                                        
                                                         
                                                             Escalation of Force Equipment
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.057
                                                                     2018-03
                                                                
                                                                 
                                                                     0.078
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Proj 1901: Prior Years Cum Funding (Mgmt Services)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.027
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.027
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Advanced Sniper Rifle (ASR) - Combat Optics and Family of Infantry Weapons
                                                     
                                                         
                                                             ASR Day and Night Sight Development: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASR Rifle Development: Schedule Detail
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ASR Day and Night Sight Procurement: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASR Rifle Procurement: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             ASR Deployment: Schedule Detail
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2086
                                         Soldier/Marine Enhancement
                                         
                                             32.915
                                             3.418
                                             3.353
                                             2.539
                                             2.539
                                             4.037
                                             3.886
                                             3.516
                                             3.586
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Marine Expeditionary Rifle Squad (MERS) mission is to manage the infantry squad, "squad as a system", by conducting integration, systems engineering, human factors, and modernization efforts across all the products that are worn, carried, and consumed by the rifle squad. Physical integration, capability analysis, modeling and simulation, ergonomics, and usability assessments are facilitated by this program in working with the various program managers and project officers in the development of their unique items that contribute to the squads overall capabilities. MERS operates and manages the Gruntworks Squad Integration Facility, including facilities sustainment, restoration and modernization of the facility, to meet mission requirements in order to support integration and assessments of equipment.  MERS is engaging industry and academia in search of innovative technologies that can enhance infantry capabilities via a Partnership Intermediary Agreement. Weight and volume management are fundamental considerations in the insertion or modernization of any squad equipment. MERS works with Joint and NATO soldier modernization programs to harvest new technologies to increase the capability of the rifle squad. The program also ensures the integration of the rifle squad into the various mobility platforms currently in service and being developed to ensure a Marine and his equipment can operate effectively. The Marine Corps anthropometry survey will be initiated in FY18 for completion in FY20. This program is essential to ensure the combined synergistic equipment effects enhance the war-fighting functions of the Marine rifle squad towards the strategic Marine Corps war fighting vision for the future.

Ammunition Life Cycle Management Program responsibility for Total Life Cycle Management for ground conventional munitions.  Accordingly, PM Ammo is a member of the joint services Ammunition Logistics Research and Development IPT (ALR&D IPT).  Each year the IPT solicits R&D projects from all of the services.  The IPT looks for innovative ideas to enhance logistical support for munitions.  Approximately 20 Ammo Logistics R&D projects are voted on each year by the IPT.  They are prioritized by voting actions of the Senior Review Board and funding sources are identified.  Since the funding for ammunition procurement is outpaced by annual expenditures, ammunition logistics R&D projects designed to extend the shelf life of our current inventory, provide enhanced packaging to "lighten the load" of our munitions, and other such projects will go a long way to ensure the Marine Corps can maintain combat readiness with a reliable conventional ammunition inventory into the future.
                                             
                                                 
                                                     Marine Expeditionary Rifle Squad (MERS)
                                                     
                                                         
                                                             2.622
                                                             0
                                                             -Continued to support all the Marine Corps Systems Command program offices that provide equipment to the Marine rifle squad or provide mobility platforms that support the squad. 
-Continued to resource improvements and operating costs to support the mission of Gruntworks Squad Integration Facility.  This includes resourcing minor construction for facilities sustainment, restoration and modernization efforts, below the MILCON threshold. 
-Continued to utilize the Gruntworks Squad Integration Facility as an asset to execute innovation and technology searches and projects, R&D integration projects, prototyping, rapid assessment of technologies, and usability trials. 
-Continued investment into Gruntworks Squad Integration Facility enablers and capabilities. 
-Continued to conduct human performance trials utilizing MC-LEAP and other data collection methodologies in order to develop mobility metrics. 
-Continued to conduct usability trials, requirements generation workshops, and limited user evaluations for digital interoperability, handheld devices and applications at the infantry platoon and squad level. 
-Continued to support integration of body armor and load bearing systems with human factors expertise. 
-Continued to conduct mobility experiments using the Marine Corps Load Effects Assessment Program and associated Policy Letters and Requirements Documents. 
-Continued to develop integrated seating solutions for combat equipped Marines for ACV 1.1, ACV 1.2, JLTV and other mobility programs and synchronize seat belt and retention systems among the platforms. 
-Continued to conduct R&D on squad systems in conjunction with Army squad system projects. 
-Continued to conduct surveys with post deploying infantry battalions on usability and integration of equipment utilized during deployment. 
-Continued to conduct human performance testing of Marines utilizing current and prototype configurations of infantry rifle squad equipment. 
-Continued to evaluate and transition technologies from ONR and other S&T activities that enhance capabilities of the squad or provide a desired capability. 
-Continued to seek weight and volume reduction replacements for current infantry equipment that support integration of components. 
-Continued to implement capability requirements from MERS Initial Capabilities Document (ICD).
-Continued to prioritize projects with the Infantry Working Group and utilize the Partnership Intermediary Agreement as mechanism to pursue innovation and technology.
-Continued Marine Corps anthropometry survey in order to provide an updated database in 2020.
                                                        
                                                    
                                                     
                                                         
                                                             3.353
                                                             0
                                                             -Continue to support all the Marine Corps Systems Command program offices that provide equipment to the Marine rifle squad or provide mobility platforms that support the squad. 
-Continue to resource improvements and operating costs to support the mission of Gruntworks Squad Integration Facility.  This includes resourcing minor construction for facilities sustainment, restoration and modernization efforts, below the MILCON threshold. 
-Continue to utilize the Gruntworks Squad Integration Facility as an asset to execute innovation and technology searches and projects, R&D integration projects, prototyping, rapid assessment of technologies, and usability trials. 
-Continue investment into Gruntworks Squad Integration Facility enablers and capabilities. 
-Continue to conduct human performance trials utilizing MC-LEAP and other data collection methodologies in order to develop mobility metrics. 
-Continue to conduct usability trials, requirements generation workshops, and limited user evaluations for digital interoperability, handheld devices and applications at the infantry platoon and squad level. 
-Continue to support integration of body armor and load bearing systems with human factors expertise. 
-Continue to conduct mobility experiments using the Marine Corps Load Effects Assessment Program and associated Policy Letters and Requirements Documents. 
-Continue to develop integrated seating solutions for combat equipped Marines for ACV 1.1, ACV 1.2, JLTV and other mobility programs and synchronize seat belt and retention systems among the platforms. 
-Continue to conduct R&D on squad systems in conjunction with Army squad system projects. 
-Continue to conduct surveys with post deploying infantry battalions on usability and integration of equipment utilized during deployment. 
-Continue to conduct human performance testing of Marines utilizing current and prototype configurations of infantry rifle squad equipment. 
-Continue to evaluate and transition technologies from ONR and other S&T activities that enhance capabilities of the squad or provide a desired capability. 
-Continue to seek weight and volume reduction replacements for current infantry equipment that support integration of components. 
-Continue to implement capability requirements from MERS Initial Capabilities Document (ICD).
-Continue to prioritize projects with the Infantry Working Group and utilize the Partnership Intermediary Agreement as mediation to pursue innovation and technology.
-Continue Marine Corps anthropometry survey in order to provide an updated database in 2020.
                                                        
                                                         
                                                             2.539
                                                             0
                                                        
                                                         
                                                             2.539
                                                             0
                                                             -Continue to support all the Marine Corps Systems Command program offices that provide equipment to the Marine rifle squad or provide mobility platforms that support the squad. 
-Continue to resource improvements and operating costs to support the mission of Gruntworks Squad Integration Facility.  This includes resourcing minor construction for facilities sustainment, restoration and modernization efforts, below the MILCON threshold. 
-Continue to utilize the Gruntworks Squad Integration Facility as an asset to execute innovation and technology searches and projects, R&D integration projects, prototyping, rapid assessment of technologies, and usability trials. 
-Continue investment into Gruntworks Squad Integration Facility enablers and capabilities. 
-Continue to conduct human performance trials utilizing MC-LEAP and other data collection methodologies in order to develop mobility metrics. 
-Continue to conduct usability trials, requirements generation workshops, and limited user evaluations for digital interoperability, handheld devices and applications at the infantry platoon and squad level. 
-Continue to support integration of body armor and load bearing systems with human factors expertise. 
-Continue to conduct mobility experiments using the Marine Corps Load Effects Assessment Program and associated Policy Letters and Requirements Documents. 
-Continue to develop integrated seating solutions for combat equipped Marines for ACV 1.1, ACV 1.2, JLTV and other mobility programs and synchronize seat belt and retention systems among the platforms. 
-Continue to conduct R&D on squad systems in conjunction with Army squad system projects. 
-Continue to conduct surveys with post deploying infantry battalions on usability and integration of equipment utilized during deployment. 
-Continue to conduct human performance testing of Marines utilizing current and prototype configurations of infantry rifle squad equipment. 
-Continue to evaluate and transition technologies from ONR and other S&T activities that enhance capabilities of the squad or provide a desired capability. 
-Continue to seek weight and volume reduction replacements for current infantry equipment that support integration of components. 
-Continue to implement capability requirements from MERS Initial Capabilities Document (ICD).
-Continue to prioritize projects with the Infantry Working Group and utilize the Partnership Intermediary Agreement as mediation to pursue innovation and technology.
-Continue Marine Corps anthropometry survey in order to provide an updated database in 2020.
-Conduct Technology research and integration in order to develop the Infantry Helmet System.
-Explore and prototype Manned- unmanned teaming capabilities for small Unmanned Air Systems (UAS) and ground applications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was reduced to account for the availability of prior year execution balances.
                                                    
                                                
                                                 
                                                     Ammunition Life Cycle Management
                                                     
                                                         
                                                             0.796
                                                             0
                                                             - Continue to support the Ammunition Logistics R&D IPT by funding the Propellant Temperature project, Emergency Resupply project, automated site planning project, and the "Lighten the Load" project to develop lightweight packaging for small arms, pyro, and demo munitions.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funds transferred to Project 3774.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             Non Developmental Item/Commercial off the Shelf (NDI/COTS).
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Marine Corps Systems Command
                                                             Quantico, VA
                                                             
                                                                 12.792
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Various contracts, MIPRS, Work Requests and Supply Requisitions are awarded through the year for the various initiatives in the MERS programs. Contract method reflects where the majority of the funding is allocated.  Contract award date reflects the first of multiple awards.
                                                     
                                                         
                                                             Ammunition Life Cycle Management
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.719
                                                                 
                                                                     0.366
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.085
                                                            
                                                        
                                                         
                                                             Ammunition Life Cycle Management
                                                             MIPR
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.430
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.430
                                                            
                                                        
                                                         
                                                             MERS Support
                                                             Various
                                                             Marine Corps Systems Command
                                                             Quanico, VA
                                                             
                                                                 0.926
                                                                 
                                                                     0.149
                                                                     2018-10
                                                                
                                                                 
                                                                     0.160
                                                                     2018-12
                                                                
                                                                 
                                                                     0.215
                                                                
                                                                 
                                                                     0.215
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.450
                                                            
                                                        
                                                         
                                                             MERS Technical Support
                                                             TBD
                                                             TBD
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.177
                                                                     2018-09
                                                                
                                                                 
                                                                     1.040
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.217
                                                            
                                                        
                                                         
                                                             MERS Technical Support
                                                             C
                                                             IDIQ
                                                             Various
                                                             Various
                                                             
                                                                 0.320
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-03
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MERS Technical Support - PIA
                                                             C
                                                             CPFF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 1.128
                                                                 
                                                                     0.995
                                                                     2018-01
                                                                
                                                                 
                                                                     1.738
                                                                     2018-12
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 5.861
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MERS Technical Support
                                                             C
                                                             CPFF
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.693
                                                                     2018-04
                                                                
                                                                 
                                                                     0.080
                                                                     2019-02
                                                                
                                                                 
                                                                     0.224
                                                                
                                                                 
                                                                     0.224
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.997
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MERS Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.785
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.785
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Various contracts, MIPRS, Work Requests and Supply Requisitions are awarded through the year for the various initiatives in the Marine Enhancement Program (MEP) and MERS programs, therefore a specific contract award date cannot be identified.  Contract award date reflects the first of multiple awards.
                                                     
                                                         
                                                             MERS Developmental Test & Eval
                                                             MIPR
                                                             DLA
                                                             Philadelphia, PA
                                                             
                                                                 0.395
                                                                 
                                                                     0.423
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.818
                                                            
                                                        
                                                         
                                                             MERS Developmental Test & Eval
                                                             MIPR
                                                             AFB
                                                             Hanscom
                                                             
                                                                 0.291
                                                                 
                                                                     0.065
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.356
                                                            
                                                        
                                                         
                                                             MERS Developmental Test & Eval (Articles)
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.150
                                                                 
                                                                     0.120
                                                                     2018-02
                                                                
                                                                 
                                                                     0.135
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.405
                                                            
                                                        
                                                         
                                                             MERS Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 6.063
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.063
                                                            
                                                        
                                                         
                                                             MEP  Prior Years Cumulative Funding
                                                             C
                                                             FFP
                                                             MCSC
                                                             Various
                                                             
                                                                 5.346
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2086
                                                     
                                                         
                                                             MERS research/integration of Infantry Squad - No major milestones
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Marine Enhancement Program Equipment - No major milestones
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2112
                                         Lightweight 155mm Howitzer
                                         
                                             4.969
                                             0.000
                                             1.800
                                             2.000
                                             2.000
                                             0.000
                                             2.000
                                             0.000
                                             0.000
                                             0.000
                                             10.769
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             LW155 (also known as the M777A2 howitzer) provides all weather, day/night direct, reinforcing, and general support fires to maneuver forces as well as direct support artillery.  It is a joint program between the Marine Corps and Army, which is additionally supporting various foreign military purchases of the weapon system.  The LW155 was first fielded by the Marine Corps in April 2005 and completed fielding in April 2013.  The Army has fielded the system to its Stryker Brigades and Fires Brigades and completed fielding to its Infantry Brigades in September 2018.  The LW155 is being significantly utilized in the Middle East in support of Operation Inherent Resolve.  This budget item supports system updates to maintain and increase performance and lethality.  M777A2 is the prominent weapon of the Marine indirect fires triad and currently the only cannon in the Service.  Modernization efforts, to include extended range, will keep the M777 relevant to the concept of operations (distributed units operating with increased dispersion) envisioned in the Marine Operating Concept.  Current RDTE efforts are focused on extending the range of the M777A2 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (>40KM) as stated in the Joint US Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System.  The USMC and US Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the US Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (>70KM).
                                             
                                                 
                                                     Lightweight 155mm Howitzer Product Improvements
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.800
                                                             0
                                                             -Initiate acquisition of prototyped recoil and structural hardware components such as pepper pots, yoke, road arms, and buffers in order to integrate the larger cannon (55 caliber vs current 39 caliber) onto the M777 Extended Range (M777ER) howitzer platform.
                                                        
                                                         
                                                             2.000
                                                             0
                                                        
                                                         
                                                             2.000
                                                             0
                                                             -Operational Assessment of M777 Extended Range (ER) scheduled for 4th Quarter FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.200M from FY19 to FY20 accounts for transportability and mobility assessment of M777ER.
                                                    
                                                
                                            
                                             
                                                 
                                                     2185
                                                     155MM Ltwt Towed Howitzer
                                                     
                                                         20.259
                                                         47.158
                                                         25.065
                                                         25.065
                                                         0.072
                                                         0.074
                                                         2.075
                                                         2.116
                                                         0.000
                                                         1443.398
                                                    
                                                
                                            
                                             Production and fielding of the LW155 has concluded and has now entered into the Sustainment Life Cycle Phase.  Current RDTE efforts are focused on extending the range of the M777A2 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (>40KM) as stated in the Joint US Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System, but deferred during Engineering Manufacturing and Development due to technology maturity, cost and schedule.  The USMC and US Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the US Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (>70KM).  A successful Critical Design Review in FY19, paves the way for an operational assessment of the M777 Extended Range howitzer at the end of FY20 to support the decision point for procurement in support of a Urgent Materiel Release.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     FY17 funding provided for the M777 Extended Range Muzzle Brake prototyping.
FY19 funding provided for M777 Extended Range objective hardware prototyping for system demonstration in FY20.  Hardware items include enhanced structural components (pepper pots, road arms, yoke and buffer).
                                                     
                                                         
                                                             LW155 Product Improvements
                                                             MIPR
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 4.969
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.800
                                                                     2018-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.769
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FY20 funding supports firing and mobility tests of Extended Range howitzer.
                                                     
                                                         
                                                             Mobility and Firing Test
                                                             MIPR
                                                             Yuma Proving Ground
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                
                                                                 
                                                                     2.000
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2112
                                                     
                                                         
                                                             Muzzle Brake Prototype
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Hardware Prototype Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Critical Design Review
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Opertional Assessment
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Long Lead Decision Point
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Safety Release
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Urgent Materiel Release
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             System Qualification
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2237
                                         Amphibious Vehicle Test
                                         
                                             10.323
                                             4.372
                                             2.297
                                             2.820
                                             2.820
                                             2.886
                                             2.947
                                             3.007
                                             3.067
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Amphibious Vehicle Test Branch (AVTB) is a component of Marine Corps Systems Command (MCSC) and is responsible for the operation and management of the amphibious vehicle test facility, which is the Department of Defense's only certified amphibious vehicle test capability.  The AVTB generates test plans, executes, analyzes and reports results of developmental and integrated test and evaluation events.  They predominately support the development and performance validation of amphibious and ground combat vehicle system capabilities.  The AVTB conducts and supports testing for the MCSC; Navy PEOs and Program Management Offices; the Office of Naval Research; and HQMC PP&O and CD&I, as directed.  The AVTB mission is to plan, execute, analyze and report developmental and integrated test and evaluation of USMC and Joint Service tracked, wheeled and ground combat vehicles and other demonstration events in order to characterize the performance of amphibious and ground combat vehicle systems and enable informed acquisition decisions for the future warfighting capabilities.
                                             
                                                 
                                                     Contracts and Test and Evaluation Support Assets
                                                     
                                                         
                                                             4.372
                                                             0
                                                             -Completed AAV Survivability Upgrade DT&E.(EMD Phase)  
-Completed ACV 1.1 Baseline, DT&E, and RGT.(EMD Phase) 
-Provided support for ACV 1.1 operation tests.(EMD Phase)
-Initiated AAV Survivability Upgrade Test Readiness Review, Water Mobility testing, and Reliability Qualification Testing.(PD Phase)
-Commenced ACV 1.1 Test Readiness Review. (PD Phase)
-Commenced ACV 1.1 DT&E (PD Phase)
-Continue LAV-OB variant water testing.
-Continue to test other MCSC, Navy PEOs, and Joint Service programs.
                                                        
                                                    
                                                     
                                                         
                                                             2.297
                                                             0
                                                             -Continue to test other MCSC, Navy PEOs, and Joint Service programs.
-Complete ACV 1.1 Test Readiness Review
-Initiate ACV 1.1 Water Mobility testing, Communications Testing, Supportability/Human Factor testing, and Reliability Qualification Testing, Logistics Demonstration (PD Phase)
                                                        
                                                         
                                                             2.820
                                                             0
                                                        
                                                         
                                                             2.820
                                                             0
                                                             -Continue to test other MCSC, Navy PEOs, and Joint Service programs.
-Complete ACV 1.1 Water Mobility testing, Communications Testing, Supportability/Human Factor testing, Reliability Qualification Testing, and Logistics Demonstration (PD Phase)
-Initiate ACV 1.1 Initial Operational Test and Evaluation (IOT&E)
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 accounts for the initiation of IOT&E for ACV 1.1.
                                                    
                                                
                                            
                                             Work will be led in-house by the Amphibious Vehicle Test Branch (AVTB). As DoD's only certified amphibious test and evaluation capability, AVTB will provide technical and user information regarding the performance of amphibious and ground combat vehicles during developmental testing,capabilities demonstrations and assessments, integrated and follow-on test evaluations events for Marine Corps and Joint Service Program Managers of system activities to support future warfighting capabilities. Required DT&E test assets will be resourced organically with military and civilian personnel, and as required contracted by the MCSC, such as boat operations and maintenance, professional data collection and reduction, test instrumentation and test-peculiar programming and technical writing.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.430
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.430
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Facility/Test Infrastucture
                                                             C
                                                             FFP
                                                             NAVFAC, SW
                                                             Camp Pendleton, CA
                                                             
                                                                 0.483
                                                                 
                                                                     0.097
                                                                     2017-10
                                                                
                                                                 
                                                                     0.325
                                                                     2018-10
                                                                
                                                                 
                                                                     0.317
                                                                
                                                                 
                                                                     0.317
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Assets/Boat Operators
                                                             C
                                                             FFP
                                                             MCTSSA Camp Pend
                                                             Camp Pendleton, CA
                                                             
                                                                 0.637
                                                                 
                                                                     0.670
                                                                     2018-04
                                                                
                                                                 
                                                                     0.905
                                                                     2019-04
                                                                
                                                                 
                                                                     0.909
                                                                
                                                                 
                                                                     0.909
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 3.121
                                                            
                                                        
                                                         
                                                             Test Assets/AAV Operators
                                                             C
                                                             FFP
                                                             MCTSSA Camp Pend
                                                             Camp Pendleton CA
                                                             
                                                                 0.624
                                                                 
                                                                     0.948
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.572
                                                            
                                                        
                                                         
                                                             Vehicle Support
                                                             WR
                                                             RCO Camp Pendleton
                                                             Camp Pendleton, CA
                                                             
                                                                 0.065
                                                                 
                                                                     0.230
                                                                     2017-10
                                                                
                                                                 
                                                                     0.086
                                                                     2018-10
                                                                
                                                                 
                                                                     0.093
                                                                
                                                                 
                                                                     0.093
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Hazmat POL PPE
                                                             Various
                                                             MCTSSA Camp Pendleton
                                                             Camp Pendleton, CA
                                                             
                                                                 0.330
                                                                 
                                                                     0.083
                                                                     2017-10
                                                                
                                                                 
                                                                     0.065
                                                                     2018-10
                                                                
                                                                 
                                                                     0.084
                                                                
                                                                 
                                                                     0.084
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.562
                                                            
                                                        
                                                         
                                                             Crane Test Support
                                                             C
                                                             IDIQ
                                                             MCTSSA Camp Pendleton
                                                             Camp Pendleton, CA
                                                             
                                                                 0.085
                                                                 
                                                                     0.105
                                                                     2018-10
                                                                
                                                                 
                                                                     0.070
                                                                     2019-10
                                                                
                                                                 
                                                                     0.074
                                                                
                                                                 
                                                                     0.074
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.334
                                                            
                                                        
                                                         
                                                             Test article fuel (J8)
                                                             Various
                                                             AVTB
                                                             Camp Pendleton, CA
                                                             
                                                                 0.681
                                                                 
                                                                     0.150
                                                                     2017-10
                                                                
                                                                 
                                                                     0.070
                                                                     2018-10
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.995
                                                            
                                                        
                                                         
                                                             EMS Support
                                                             C
                                                             CPFF
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.150
                                                            
                                                        
                                                         
                                                             Test support Fuel (Diesel)
                                                             Various
                                                             AVTB
                                                             Camp Pendleton, CA
                                                             
                                                                 0.600
                                                                 
                                                                     0.140
                                                                     2017-10
                                                                
                                                                 
                                                                     0.010
                                                                     2018-10
                                                                
                                                                 
                                                                     0.083
                                                                
                                                                 
                                                                     0.083
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.833
                                                            
                                                        
                                                         
                                                             Dive Team Support
                                                             C
                                                             CPFF
                                                             MCTSSA
                                                             Camp Pendleton, CA
                                                             
                                                                 0.150
                                                                 
                                                                     0.152
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.302
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Test Article Ops & Main
                                                             Various
                                                             AVTB
                                                             Camp Pendelton, CA
                                                             
                                                                 1.433
                                                                 
                                                                     0.186
                                                                     2017-10
                                                                
                                                                 
                                                                     0.080
                                                                     2018-10
                                                                
                                                                 
                                                                     0.201
                                                                
                                                                 
                                                                     0.201
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Test Equipment
                                                             WR
                                                             AVTB
                                                             MCTSSA Camp Pendleton
                                                             
                                                                 0.315
                                                                 
                                                                     0.251
                                                                     2017-10
                                                                
                                                                 
                                                                     0.015
                                                                     2018-10
                                                                
                                                                 
                                                                     0.095
                                                                
                                                                 
                                                                     0.095
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.676
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Data Management
                                                             C
                                                             FFP
                                                             MCTSSA Camp Pendleton
                                                             Camp Pendleton
                                                             
                                                                 1.618
                                                                 
                                                                     0.580
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.409
                                                                
                                                                 
                                                                     0.409
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Lab and Tech Writer Supt.
                                                             C
                                                             FFP
                                                             MCTSSA Camp Pendleton
                                                             Camp Pendleton
                                                             
                                                                 0.872
                                                                 
                                                                     0.630
                                                                     2017-12
                                                                
                                                                 
                                                                     0.371
                                                                     2018-11
                                                                
                                                                 
                                                                     0.461
                                                                
                                                                 
                                                                     0.461
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.334
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_2237_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2237
                                                     
                                                         
                                                             ACV 1.1: FY18 End DT&E / RGT (EMD Phase)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY18  (1) Test Readiness Review
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY18 Start DT&E (PD Phase)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY 19 DT&E Tesing (PD Phase)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY19 End DT&E (PD Phase)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY19 (2) Test Readiness Review (PD Phase)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ACV 1.1: FY 20 OT&E Testing (PD Phase)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Other USMC: Other USMC Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Other USMC: USMC Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Other USMC: End of Other USMC Testing
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             OPFOR SPRT: OPFOR Support
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             OPFOR SPRT: OPFOR Support Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             OPFOR SPRT: End of  OPFOR Support
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2315
                                         Training Devices/Simulators
                                         
                                             135.514
                                             22.979
                                             16.060
                                             11.561
                                             11.561
                                             24.815
                                             23.179
                                             19.674
                                             20.067
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             (U) Training simulators supported by this program element include Combined Arms Command & Control Training Upgrade System (CACCTUS), Deployable Virtual Training Environment (DVTE), Force on Force Training Systems (FoFTS), Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) Enhancements, Ranges and Training Area Management (RTAM) [Formerly Range Modernization/Transformation], Supporting Arms Virtual Trainer (SAVT), Immersive Training Range Support (ITRS) [formerly Squad Immersive Training Environment (SITE)], Tactical Decision Kits, Training Support and Training Simulation Support. These training systems provide tactical weapons and decision-making skill training from entry level through MAGTF staff level. Systems will be interoperable and will allow for mission planning, mission rehearsal and concept evaluation in a valid synthetic environment with objective and timely feedback. Through live, virtual and constructive simulation, the Marine Corps will have the means to train jointly, educate, develop doctrine and tactics, formulate and assess operational plans, assess warfighting situations, and define operational requirements.
                                             
                                                 
                                                     Combined Arms Command and Control Trainer Upgrade System (CACCTUS)
                                                     CACCTUS is a combined arms staff training system that when fully fielded will enable comprehensive Marine Corps staff, unit, and team training both at home station Combined Arms Staff Training (CAST) facilities and through Distributed training involving CAST facilities across the Marine Corps. CACCTUS is an upgrade to the USMC's CAST that provides fire support training for the Marine Air Ground Task Force (MAGTF) elements up to and including Marine Expeditionary Brigade (MEB) level. Using the system components and simulation capabilities, two dimensional (2D) and three dimensional (3D) visuals, interfaced Command, Control, Communications, Computers and Intelligence (C4I),synthetic terrain, and an After Action Review (AAR), the concept of operations for the CACCTUS system is to immerse the trainees in a realistic, scenario-driven environment to enable commands and their battle staffs to train or rehearse combined arms tactics, techniques and procedures for decision-making processes.
                                                     
                                                         
                                                             5.215
                                                             0
                                                             - Continued integration of new 3D viewer software.
- Continued additional training system interoperability to include new C4I devices.
- Continued development of After Action Review (AAR) functionality.
- Continued transition to new system communication environment.
- Continued development of new architecture to support maturing hardware platforms.
- Completed development of Distributed Ops.
                                                        
                                                    
                                                     
                                                         
                                                             3.021
                                                             0
                                                             - Continue integration of 3D viewer software.
- Continue additional training system interoperability to include additional C4I devices.
- Continue development of After Action Review (AAR) functionality.
- Initiate development to retain currency of training and readiness tasks and tactics, techniques and procedures with combined arms efforts.
- Complete transition to a new communications environment.
- Continue development of new architecture to support maturing hardware platforms.
                                                        
                                                         
                                                             1.504
                                                             0
                                                        
                                                         
                                                             1.504
                                                             0
                                                             - Continue integration of 3D viewer software.
- Continue additional training system interoperability to include additional C4I devices.
- Continue development of After Action Review (AAR) functionality.
- Continue development to retain currency of training and readiness tasks and tactics, techniques and procedures with combined arms efforts.
- Continue development of new architecture to support maturing hardware platforms.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.517M is due to completion of transition to new communications environment and reduced development efforts for new architecture supporting hardware platforms.
                                                    
                                                
                                                 
                                                     Deployable Virtual Training Environment (DVTE)
                                                     DVTE is a laptop Personal Computer (PC) based simulation system capable of emulating organic and supporting Infantry Battalion weapons systems and training scenarios to facilitate training and readiness based training. Its portable configuration allows Marines to train in areas where there are few options for training in garrison, aboard ship, at remote reserve locations, and deployed. DVTE training includes language and culture training, platoon and squad level tactics, employment of supporting arms, and various Recognition of Combatants (ROC) packages. DVTE is part of a Commander's "training toolkit" contributing to the building block approach to standards based training focusing on achieving an improved level of combat readiness.
                                                     
                                                         
                                                             2.284
                                                             0
                                                             - Continued incremental DVTE network infrastructure development by focusing on capabilities identified as DVTE application enhancements in the development plan.
- Continued the additional efforts specified under the DVTE Software Capability Development Document (CDD) Increment II for Virtual Battlespace (VBS) release that includes improved Call For Fire (CFF) and Close Air Support (CAS) capability and Combined Arms Planning Enhancements (CAPE) to replace/decrease actual live training events.
- Continued development of Tactical Air Control Party Green Gear modeling and Digital Fire Control System (DFCS) modeling for the Virtual Battlespace (VBS) release.
- Continued to improve Flight Dynamics of Close Air Support (CAS) weapon platforms to more accurately represent live Joint Terminal Attack Controller (JTAC) training for the Virtual Battlespace (VBS) release.
- Continue enhancement and integration of Comm Gear and After Action Review (AAR) for the Virtual Battlespace (VBS) release.
- Initiated enhancements to Combined Arms Planning functionality that will improve the DVTE system ability to replace live events.
                                                        
                                                    
                                                     
                                                         
                                                             2.408
                                                             0
                                                             - Continue incremental DVTE network infrastructure development by focusing on capabilities identified as DVTE application enhancements in the development plan.
- Continue the additional efforts specified under the DVTE Software Capability Development Document (CDD) Increment II for Virtual Battlespace (VBS) release that includes improved Call For Fire (CFF) and Close Air Support (CAS) capability and Combined Arms Planning Enhancements (CAPE) to replace/decrease actual live training events.
- Continue development of Tactical Air Control Party Green Gear modeling and Digital Fire Control System (DFCS) modeling for the Virtual Battlespace (VBS) release.
- Continue to improve Flight Dynamics of Close Air Support (CAS) weapon platforms to more accurately represent live Joint Terminal Attack Controller (JTAC) training for the Virtual Battlespace (VBS) release.
- Continue enhancement and integration of Comm Gear and After Action Review (AAR) for the Virtual Battlespace (VBS) release.
- Continue enhancements to Combined Arms Planning functionality that will improve the DVTE system ability to replace live events.
                                                        
                                                         
                                                             0.804
                                                             0
                                                        
                                                         
                                                             0.804
                                                             0
                                                             - Continue incremental DVTE network infrastructure development by focusing on capabilities identified as DVTE application enhancements in the development plan.
- Continue the additional efforts specified under the DVTE Software Capability Development Document (CDD) Increment II for Virtual Battlespace (VBS) release that includes improved Call For Fire (CFF) and Close Air Support (CAS) capability and Combined Arms Planning Enhancements (CAPE) to replace/decrease actual live training events.
- Continue development of Tactical Air Control Party Green Gear modeling and Digital Fire Control System (DFCS) modeling for the Virtual Battlespace (VBS) release.
- Continue to improve Flight Dynamics of Close Air Support (CAS) weapon platforms to more accurately represent live Joint Terminal Attack Controller (JTAC) training for the Virtual Battlespace (VBS) release.
- Continue enhancement and integration of Comm Gear and After Action Review (AAR) for the Virtual Battlespace (VBS) release.
- Complete enhancements to Combined Arms Planning functionality that will improve the DVTE system ability to replace live events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.604M is due to reduced scope of enhancement and integration of Comm Gear and After Action Review (AAR) for the Virtual Battlespace (VBS).
                                                    
                                                
                                                 
                                                     Force on Force Training Systems (FoFTS)
                                                     FoFTS provides realistic, non-live-fire capabilities to perform force-on-force training and supports realistic, live-fire force-on-target training.  The program develops, fields, and supports for a suite of tactical engagement systems that allow Marines to receive feedback in non-live fire FOF training by using low velocity projectiles or advanced, instrumented, laser-based tactical engagement systems.
                                                     
                                                         
                                                             1.836
                                                             0
                                                             - Initiated the Combat Vehicle-Tactical Engagement Simulation System (CV-TESS) development for the integration of the LAV-25, LAV-AT and M1A1 simulators.
- Initiated Mobile Fire Support Trainer (MFST) [formerly Augmented Immersive Team Trainer (AITT)] Joint Tactical Air Controller (JTAC) task enhancements.
                                                        
                                                    
                                                     
                                                         
                                                             4.182
                                                             0
                                                             - Continue the Combat Vehicle-Tactical Engagement Simulation System (CV-TESS) development for the integration of the LAV-25, LAV-AT and M1A1 simulators.
- Continue MFST JTAC task enhancements. 
- Initiate development of the close combat instrumentation for the Instrumented Tactical Engagement Simulation system (I-TESS) III training system with a limited user evolution of new technologies to meet the urban training requirements for within 10 m range engagements.  This will support the integration of the MFST into the I-TESS III environment developing technology to allow for freedom of movement throughout the training area.  These three areas of development will support the future objectives for I-TESS III by expanding the training radius, allowing for close combat effective training and augmented reality throughout the training area.
- Initiate development of a Long Term Evolution (LTE) wireless data communications network to support the Force on Force Next data backbone.

The $2.346M increase from FY18 to FY19 provided additional capabilities to test out the expanded Long Term Evolution (LTE) wireless data communication network for Range 220 (29 Palms, CA) large scale exercises with communications back haul.
                                                        
                                                         
                                                             1.635
                                                             0
                                                        
                                                         
                                                             1.635
                                                             0
                                                             - Continue the Combat Vehicle-Tactical Engagement Simulation System (CV-TESS) development for the integration of the LAV-25, LAV-AT and M1A1 simulators.
- Continue MFST JTAC task enhancements.  
- Continue development of the close combat instrumentation for the I-TESS III training system with a limited user evolution of new technologies to meet the urban training requirements for within 10m range engagements.  This will support the integration of the Mobile Fire Support Trainer (MFST) into the I-TESS III environment developing technology to allow for freedom of movement throughout the training area.  These three areas of development will support the future objectives for I-TESS III by expanding the training radius, allowing for close combat effective training and augmented reality throughout the training area.
- Continue development of a Long Term Evolution (LTE) wireless data communications network to support the Force on Force Next data backbone.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $2.547M decrease from FY19 to FY20 is due to the test completion of the expanded Long Term Evolution (LTE) wireless data communication network for Range 220 (29 Palms, CA) large scale exercises with communications back haul.
                                                    
                                                
                                                 
                                                     Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) Enhancements
                                                     The MAGTF Tactical Warfare Simulation (MTWS) is the Marine Corps' only constructive, aggregate-level simulation system used to support the training of Marine commanders and their battle staffs in MAGTF war-fighting principles/concepts and associated command and control procedures.  Using complex computer-simulated behavior models, MTWS provides an interactive, decision-based, real-time, war game representing the six war-fighting functional areas of fires, command and control, force protection, logistics, maneuver, and intelligence.  It's modeling breadth and flexibility enables users to represent and exercise a wide variety of combat scenarios to prepare leaders to face the military challenges of today's world.  MTWS is designed to support the training of commanders and their staffs in exercises involving live and simulated land, air, and naval forces at all operational command levels.  The system supports all levels of command throughout the Marine Expeditionary Force (MEF) and Joint Task Force (JTF). MTWS can be used as a multi-sided war game, including red, blue, civilian, and non-aligned sides.  The system can also be used to validate specific operational plans against a variety of enemy and environmental situations.  Thus command personnel may examine alternative tactical solutions on a "what if" basis.
                                                     
                                                         
                                                             7.447
                                                             0
                                                             - Continued interoperability development of MTWS integration into the Joint Live Virtual and Constructive (JLVC) Federation.
- Completed JLVC Federation annual minor release.
- Continued development to increase levels of software capability. 
- Initiated effort to re-engineer the MTWS software baseline.
                                                        
                                                    
                                                     
                                                         
                                                             2.995
                                                             0
                                                             - Complete development to increase levels of software capability.
- Continue to develop new software capabilities to meet changing operational environments.
- Continue development of Joint Live, Virtual and Constructive (JLVC) federation capabilities. 
- Continue JLVC Federation annual minor release.
- Continue effort to re-engineer the MTWS software baseline.
                                                        
                                                         
                                                             1.156
                                                             0
                                                        
                                                         
                                                             1.156
                                                             0
                                                             - Complete JLVC Federation annual minor release.
- Continue to develop new software capabilities to meet changing operational environment.
- Continue to develop Joint Live, Virtual and Constructive (JLVC) Federation capabilities.
- Continue effort to re-engineer the MTWS software baseline.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.839M is due to the reduced development efforts of the current software capability.
                                                    
                                                
                                                 
                                                     Ranges and Training Area Management (RTAM)
                                                     Ranges and Training Area Management (RTAM) developments are associated with modernizing live training ranges at major USMC bases and stations.  This development effort enhances After Action Review (AAR) with ground truth feedback, realistic representation of Opposing Forces (OPFOR), and will upgrade the range and exercise control capabilities.  RTAM integrates Live, Virtual, and Constructive training technologies, thereby, enhancing fielded live-fire, force-on-target, and force-on-force training capabilities.
                                                     
                                                         
                                                             1.057
                                                             0
                                                             - Continued to perform minimum software upgrades to add capability to the Range Instrumentation Systems Exercise Controller (RISCon) through the integration of numerous live/target systems.
- Continued enhancements of TRACR software for Friend-and-Foe target control and scenario development, to include integration with Range Instrumentation System Controller (RISCon).
- Continued enhancements of the Tactical Video Capture System (TVCS) Mobile (RISCon).
                                                        
                                                    
                                                     
                                                         
                                                             1.068
                                                             0
                                                             - Continue to perform minimum software upgrades to add capability to the Range Instrumentation Systems Exercise Controller (RISCon) through the integration of numerous live/target systems.
- Continue enhancements of TRACR software for Friend-and-Foe target control and scenario development, to include integration with Range Instrumentation System Controller (RISCon).
- Continue the Tactical Video Capture System (TVCS) Mobile (RISCon) enhancements.
                                                        
                                                         
                                                             4.119
                                                             0
                                                        
                                                         
                                                             4.119
                                                             0
                                                             - Continue to perform minimum software upgrades to add capability to the Range Instrumentation Systems Exercise Controller (RISCon) through the integration of numerous live/target systems.
- Continue enhancements of TRACR software for Friend-and-Foe target control and scenario development, to include integration with Range Instrumentation System Controller (RISCon).  
- Continue enhancements of the Tactical Video Capture System (TVCS) Mobile (RISCon). 
- Initiate enhancements of TRACR and RISCon-T software for Friend-and-Foe target control and scenario development integration with Location of Miss and Hit (LOMAH) capabilities.
- Initiate development of Live-fire, shoot back interactive target capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.051M increase from FY19 to FY20 supports integration with Location of Miss and Hit (LOMAH) capabilities and the development of Live-fire, shoot back interactive target capabilities.
                                                    
                                                
                                                 
                                                     Supporting Arms Virtual Trainer (SAVT)
                                                     The SAVT will advance the training capability, operational readiness, and tactical proficiency of USMC Joint
Terminal Attack Controllers (JTACS), Forward Observers (FOs), and Forward Air Controllers (FACs). The personnel will use training scenarios that require the placement of tactical ordnance on selected targets using Joint Close Air Support
(JCAS) procedures and observed fire procedures for Naval Surface Fire Support (NSFS),artillery and mortar fire to perform destruction, neutralization, suppression, illumination/coordinated illumination, interdiction and harassment fire missions.
                                                     
                                                         
                                                             2.115
                                                             0
                                                             Unable to initiate and complete original planned efforts in FY18 as the Contract awarded on 03/27/2018 was protested on 03/30/2018. Protest was resolved 12/7/2018 allowing for commencement of efforts in FY19.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Utilize FY18 RDTE in FY19 to initiate and complete Information Assurance and networkability in order to interoperate with other Simulations in Live Virtual Constructive (LVC).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Immersive Training Range Support (ITRS) [formerly Squad Immersive Training Environment (SITE)]
                                                     The Immersive Training Range Support (ITRS) [formerly Squad Immersive Training Environment (SITE)] is an integrating construct or "toolkit" of Live, Virtual and Constructive (LVC) training capabilities used to significantly improve infantry squad operational readiness and squad leader tactical decision-making skills. The collection of LVC training capabilities within SITE will enhance opportunities for squad collective training to increase tactical proficiency, confidence, and readiness for real world operations. SITE will enhance skill transfer and assessment by enabling squads to finish, test, and remediate training in preparation for a capstone exercise such as pre-deployment training.
                                                     
                                                         
                                                             2.716
                                                             0
                                                             - Continued to produce additional documentation associated with product development to include (1) Systems Design Specification; (2) Interface Design Document; and (3) an overarching System Engineering Master Plan (SEMP) crossing current training systems to steer development of standards and a roadmap for system capability upgrades and sustained interoperability.
- Completed the integration of the Augmented Immersive Team Trainer (AITT) within the One Tactical Engagement Simulation System (OneTESS) Mortar capability and produced the prototype items for testing.
- Initiated virtual integration tasks for Combat Convoy Simulator (CCS), SAVT, DVTE gateways and database commonality.
                                                        
                                                    
                                                     
                                                         
                                                             2.386
                                                             0
                                                             - Continue to produce additional documentation associated with product development to include (1) Systems Design Specification; (2) Interface Design Document; and (3) an overarching System Engineering Master Plan (SEMP) crossing current training systems to steer development of standards and a roadmap for system capability upgrades and sustained interoperability.
- Complete virtual integration tasks for CCS, SAVT, DVTE gateways and database commonality.
                                                        
                                                         
                                                             1.995
                                                             0
                                                        
                                                         
                                                             1.995
                                                             0
                                                             - Continue to produce additional documentation associated with product development to include (1) Systems Design Specification; (2) Interface Design Document; and (3) an overarching System Engineering Master Plan (SEMP) crossing current training systems to steer development of standards and a roadmap for system capability upgrades and sustained interoperability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.391M decrease from FY19 to FY20 is due to the completion of the virtual integration tasks.
                                                    
                                                
                                                 
                                                     Training Support
                                                     Provide training solution development efforts for the modernization of training systems by providing high fidelity, immersive simulations and capabilities.  Integrates existing live, virtual, and constructive training capabilities to provide fully coordinated Marine Air Ground Training Force (MAGTF) training exercises that realistically simulate the operating environment.
                                                     
                                                         
                                                             0.309
                                                             0
                                                             - Continued development of the Live, Virtual and Constructive Training Environment (LVC-TE) Analysis of Alternatives (AoA) to refine the requirements, define potential material solution approaches, and assess their cost and effectiveness in addressing the validated capability gaps.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Training Simulation Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.348
                                                             0
                                                        
                                                         
                                                             0.348
                                                             0
                                                             - Initiate integration of the Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) into the Joint Live, Virtual and Constructive Federation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 increase is to integrate Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) into the Joint Live, Virtual and Constructive Federation.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/6532-01
                                                     Training Devices, CACCTUS
                                                     
                                                         3.671
                                                         2.909
                                                         3.715
                                                         3.715
                                                         4.992
                                                         4.498
                                                         4.231
                                                         10.598
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6532-02
                                                     Training Devices, RTAM
                                                     
                                                         16.646
                                                         22.476
                                                         28.022
                                                         28.022
                                                         26.507
                                                         25.326
                                                         27.868
                                                         33.720
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6532-03
                                                     Training Devices, SAVT
                                                     
                                                         4.212
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         5.631
                                                    
                                                
                                                 
                                                     PMC/6532-04
                                                     Training Devices, DVTE
                                                     
                                                         1.072
                                                         0.947
                                                         1.437
                                                         1.437
                                                         4.479
                                                         4.294
                                                         4.241
                                                         4.326
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6532-05
                                                     Training Devices, Force on Force Training Systems
                                                     
                                                         16.335
                                                         20.942
                                                         53.749
                                                         53.749
                                                         61.175
                                                         58.968
                                                         9.518
                                                         23.399
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6532-06
                                                     Training Devices, Immersive Training Range Support/SITE
                                                     
                                                         18.759
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         18.759
                                                    
                                                
                                                 
                                                     PMC/6532-07
                                                     Training Devices, MTWS
                                                     
                                                         0.426
                                                         0.752
                                                         0.619
                                                         0.619
                                                         0.867
                                                         0.853
                                                         0.811
                                                         0.827
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             FoFTS FY24 PMC includes $13.851M for the Guam Initiative.
                                             (U) CACCTUS - MIPRs to Army and exercise task orders via IDIQ contract.
(U) DVTE - Exercise task orders off of IDIQ contract for Virtual Battleship Space (VBS) Software (SW) Development.
(U) MTWS - Exercise task orders for Software Development and Re-engineering efforts via IDIQ contract.  
(U) RTAM - MIPR to the Army-PEO STRI planned for award on existing Consolidated Product-line Management Contract.
(U) SAVT - New competitive (C/FFP) contract supporting the Joint Terminal Attack Controller (JTAC) Memorandum of Agreement (MOA) awarding Base contract in December 2017 and awarding task order to support this effort in Mar 2018.  
(U) Immersive Training Range Support (formerly SITE) - MIPR to the Army-PEO STRI planned for award on existing Consolidated Product-line Management Contract.
(U) Training Support - Extended existing contract 9 months in order to continue activities in support of federate status with the Joint Live Virtual Constructive (JLVC) federation v.8, and complete in-process enhancements forUlchi Freedom Guardian-15 (UFG-15); Exercise task order on new competitive contract (C-IDIQ).
(U) FoFTS - MIPR to Army-PEO STRI for award on existing Consolidated Product-line Management contract; New competitive I-TESS-III award planned for August 2019.
(U) Tactical Decision Kits - awarded prime contract to Tuva, LLC, Herndon, VA.
(U) Training Simulation Support - competitive contract award for integration of Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS) system into the  Joint Live, Virtual, Constructive (JLVC) federation.
                                             Program Management Reviews are conducted on all PM TRASYS programs on a quarterly basis to assess program status.
                                        
                                         
                                             Decrease from FY19 to FY20 reflects programs moving through their acquisition lifecycle.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CACCTUS - SW Dev TO 3
                                                             C
                                                             IDIQ
                                                             Riptide Software, Inc.
                                                             Oviedo, FL
                                                             
                                                                 0.554
                                                                 
                                                                     1.408
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CACCTUS - SW Dev TO 4
                                                             C
                                                             IDIQ
                                                             Riptide Software, Inc.
                                                             Oviedo, FL
                                                             
                                                                 0.596
                                                                 
                                                                     3.646
                                                                     2018-08
                                                                
                                                                 
                                                                     1.700
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.942
                                                            
                                                        
                                                         
                                                             CACCTUS - SW Dev TO 5
                                                             C
                                                             IDIQ
                                                             Riptide Software, Inc.
                                                             Oviedo, FL
                                                             
                                                                 0.739
                                                                 
                                                                     0.161
                                                                     2018-04
                                                                
                                                                 
                                                                     1.321
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.221
                                                            
                                                        
                                                         
                                                             CACCTUS - SW Dev TO 6
                                                             C
                                                             IDIQ
                                                             Riptide Software, Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.504
                                                                
                                                                 
                                                                     1.504
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.504
                                                            
                                                        
                                                         
                                                             DVTE - SW Dev - VBS
                                                             SS
                                                             IDIQ
                                                             Bohemia Interactive
                                                             Orlando, FL
                                                             
                                                                 13.813
                                                                 
                                                                     2.284
                                                                     2018-05
                                                                
                                                                 
                                                                     2.408
                                                                     2019-05
                                                                
                                                                 
                                                                     0.804
                                                                
                                                                 
                                                                     0.804
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Tactical Decision Kit
                                                             C
                                                             FFP
                                                             Tuva
                                                             Herndon, VA
                                                             
                                                                 7.200
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.200
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 2
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 2.294
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 3
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.150
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 4
                                                             C
                                                             IDDQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 5
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.097
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.097
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 6
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.948
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.948
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 7
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 2.217
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.217
                                                            
                                                        
                                                         
                                                             MTWS - SW Dev Task 8
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.552
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.552
                                                            
                                                        
                                                         
                                                             MTWS - Reengineering
                                                             C
                                                             IDIQ
                                                             RECOMPETE
                                                             TBD NEW VENDOR
                                                             
                                                                 0.000
                                                                 
                                                                     5.221
                                                                     2018-06
                                                                
                                                                 
                                                                     2.995
                                                                     2019-08
                                                                
                                                                 
                                                                     1.156
                                                                
                                                                 
                                                                     1.156
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 9.372
                                                            
                                                        
                                                         
                                                             MTWS - SWDev Task 9
                                                             C
                                                             IDIQ
                                                             Cole Engineering, Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.932
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.932
                                                            
                                                        
                                                         
                                                             MTWS - SWDev Task 10
                                                             C
                                                             IDIQ
                                                             Cole Engineering, Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.382
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.382
                                                            
                                                        
                                                         
                                                             MTWS - SWDev Task 11
                                                             C
                                                             IDIQ
                                                             Cole Engineering, Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.912
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.912
                                                            
                                                        
                                                         
                                                             RTAM RISCon Development
                                                             MIPR
                                                             PEOSTRI/TRADE
                                                             Orlando, FL
                                                             
                                                                 8.359
                                                                 
                                                                     1.057
                                                                     2017-12
                                                                
                                                                 
                                                                     1.068
                                                                     2019-07
                                                                
                                                                 
                                                                     4.119
                                                                
                                                                 
                                                                     4.119
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SAVT - Tech Insertion
                                                             C
                                                             FFP
                                                             Riptide Software, Inc.
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     2.115
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.115
                                                            
                                                        
                                                         
                                                             ITRS (SITE) - Live Core System Upgrades
                                                             C
                                                             FFP
                                                             Cubic Defense
                                                             San Diego, CA
                                                             
                                                                 3.563
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ITRS (SITE) - Consolidated Product Line Dev
                                                             MIPR
                                                             PEOSTRI/TRADE
                                                             Orlando, FL
                                                             
                                                                 5.574
                                                                 
                                                                     2.687
                                                                     2017-12
                                                                
                                                                 
                                                                     2.361
                                                                     2019-07
                                                                
                                                                 
                                                                     1.995
                                                                
                                                                 
                                                                     1.995
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training Support - MTWS - SW Dev Task 2
                                                             C
                                                             IDIQ
                                                             Cole Engineering Services Inc.
                                                             Orlando, FL
                                                             
                                                                 0.294
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Training Support - LVC-TE AoA
                                                             FFRDC
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.675
                                                                 
                                                                     0.309
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.984
                                                            
                                                        
                                                         
                                                             Training Simulation Support
                                                             C
                                                             IDIQ
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.348
                                                                
                                                                 
                                                                     0.348
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 0.348
                                                            
                                                        
                                                         
                                                             FoFTS SW Development
                                                             MIPR
                                                             PEOSTRI/TRADE
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     1.836
                                                                     2018-04
                                                                
                                                                 
                                                                     4.182
                                                                     2019-07
                                                                
                                                                 
                                                                     1.635
                                                                
                                                                 
                                                                     1.635
                                                                     2020-07
                                                                
                                                                 0.000
                                                                 7.653
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 71.995
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 71.995
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             ITRS (SITE) - Travel
                                                             Various
                                                             DTS
                                                             Various
                                                             
                                                                 0.095
                                                                 
                                                                     0.029
                                                                     2018-09
                                                                
                                                                 
                                                                     0.025
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.149
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 15.797
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.797
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 0.002
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.002
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_2315_FILE1.PNG
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                                                 R4_2020PB_0206623M_2315_FILE3.PNG
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                                                 R4_2020PB_0206623M_2315_FILE8.PNG
                                            
                                             
                                                 R4_2020PB_0206623M_2315_FILE9.PNG
                                            
                                             
                                                 R4_2020PB_0206623M_2315_FILE10.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Combined Arms Command & Control Training Upgrade System (CACCTUS)
                                                     
                                                         
                                                             Program Contractor Support: Program Contractor Support
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Govt Engineering Support: Govt Engineering Support
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Reviews: Software Development Reviews
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY18 Award 3
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY18 Award 4
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY18 Award 5
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY19 Award 4
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY19 Award 5
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Development Contract Awards: FY20 Award 6
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2018
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2020
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2021
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2022
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2023
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Annual SW Release: Annual SW Release 2024
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Validation, All Sites: Test and Validation 1, All Sites 2018
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2018
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2020
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2021
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2022
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2023
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Mid Year Release: Mid Year Release 2024
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Full Operating Capability (FOC) Combined: Full Operating Capability (FOC)/Full Development (FD)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Deployable Virtual Training Environment (DVTE)
                                                     
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2019
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2021
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2022
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2023
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Development - Contract Award: Software Development - Contract Award 2024
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2018)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2019)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2020)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2021)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2022)
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2023)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Development Version Release - VBS: Software Development Version Release - VBS (2024)
                                                             
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Marine Air/Ground Task Force (MAGTF) Tactical Warfare Simulation (MTWS)
                                                     
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2018
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2019
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2020
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2021
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2022
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2023
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MTWS IPT/CCB: MTWS IPT/CCB 2024
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award New Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 7 Award
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 8 Award
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award Re-engineering
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 1 Award
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Opt 1 Re-engineering
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 2 Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Opt 2 Re-engineering
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 3 Award
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Opt 3 Re-engineering
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 4 Award
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Opt 4 Re-engineering
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 5 Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Opt 5 Re-engineering
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: TO 6 Award
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             SW Release: SW Release 2018
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Ranges and Training Area Management
                                                     
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY18
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY18
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY19
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY19
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY20
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY21
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY21
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY22
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY22
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY23
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY23
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 1st Qtr FY17
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             RISCon Development: RISCon SW Integration Testing 3rd Qtr FY17
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2018)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2019)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2020)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2021)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2022)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2023)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: Contract Award (2017)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Integration: Systems Integration
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Supporting Arms Virtual Trainer (SAVT)
                                                     
                                                         
                                                             SW Development and Integration: FY18 Task Order Award
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Immersive Training Range Support
                                                     
                                                         
                                                             Virtual System Upgrade Deliverables: Virtual System Upgrade Deliverables
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2018)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2019)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2020)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2021)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2022)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development  (2023)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Consolidated Product Line Development Awards: Consolidated Product Line Development (2024)
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Training Support
                                                     
                                                         
                                                             LVC-TE AoA: LVC-TE AoA
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Force on Force Training Systems (FoFTS)
                                                     
                                                         
                                                             Contract Award: FY18 Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: FY19 Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: FY20 Award
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: FY21 Award
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: FY22 Award
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: FY23 Award
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award: I-TESS III Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY18
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 1st Qtr FY19
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY19
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 1st Qtr FY20
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY20
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 1st Qtr FY21
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY21
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 1st Qtr FY22
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY22
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 1st Qtr FY23
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Integration Testing: Integration Testing 3rd Qtr FY23
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     TACTICAL DECISI0N KITS (TDK)
                                                     
                                                         
                                                             Intial Tasking: Intial Tasking
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contract Award, Tuva LLC, Herndon, VA: Contract Award, Tuva LLC, Herndon, VA
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Authority to Operate (ATO) ends: Authority to Operate (ATO) ends
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Training Simulation Support
                                                     
                                                         
                                                             LVC-TE Integration (MTWS): LVC-TE Integration (MTWS)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2503
                                         Initial Issue
                                         
                                             48.877
                                             4.291
                                             5.412
                                             5.498
                                             5.498
                                             5.756
                                             5.845
                                             5.938
                                             6.055
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Load Bearing and Pack Systems now includes the Waterproof bag efforts previously included under Individual Warfighting Equipment.
                                             This funding provides research, development, test and evaluation on low cost items with an emphasis on Non-Developmental Items/Commercial-Off-the-Shelf (NDI/COTS) available items.  Much of the RDT&E is conducted in coordination/concert with other services and joint organizations, and in consideration of RDT&E efforts being pursued by the other Services.  Items approved for procurement will transition into Operation and Maintenance Marine Corps accounts for Infantry Combat Equipment, Family of Shelters, and Combat Field Feeding Systems; Family of Field Medical Equipment.  Beginning in FY19 for the Family of Field Medical Equipment, items approved for procurement will also transition to the Procurement, Marine Corps account.  The benefits will be reduced logistics, less weight, improved combat effectiveness, better echelon I and II care for Marines, improved individual and unit protection, expeditionary feeding platforms, tactical mobility, calibration and maintenance, etc.  The employment of state of the art equipment will ensure Marines are equipped and supported with the best items that technology can offer.

The Infantry Combat Equipment portfolio of capabilities encompasses Marine Corps Uniforms, Cold Weather and Mountaineering, Load Bearing and Pack Systems, and Individual Warfighting Equipment research, development and testing of enhancements, upgrades and modifications to legacy systems and new developments. Funding for this capability area leverages other Services' and governmental partners' efforts to maximize returns on investment and promote coordination and cooperation for same or similar requirements and capabilities. The objective is to equip individual Marines with uniforms and combat equipment to maximize effectiveness in every environment across the full range of military operations.     

The Family of Field Medical Equipment (FFME) focus is to provide state of the art medical equipment and emerging medical technology that will improve the clinical outcomes for casualties. The focus is also to replace obsolete items with those that fulfill the requirements and needs while increasing performance characteristics in the areas of energy efficiency, durability, reliability, weight, size and survivability in austere environments of a variety of climes.
 
The Family of Shelters and Shelters Equipment (FSSE) and The Family of Combat Field Feeding Systems (CFFS) portfolio focus is to provide high-quality and scalable expeditionary capabilities to the warfighter. The Family of Shelters provides the material solutions required to protect the Operating Forces from observation, adverse climatic environments, and combat hazards. The Family of Combat Field Feeding provides food preparation and service equipment to sustain Marines on-the-move and in a static position. The objective is to maximize fuel efficiency, reduce size and weight, and improve transportability.

The Calibration and Maintenance Program (CAMP) provides a calibration and maintenance capability supporting the calibrated tools and test equipment used by over 40,000 Marine maintainers and technicians.  Calibration of tools as simple as torque wrenches to as complex as satellite test equipment is required to ensure their safe operation.  This funding will be used to develop new test procedures as well as test new calibration equipment used to support weapon systems being deployed by Marine Corps forces.

Family of Expeditionary Water Systems (FEWS) is a family of systems line that contains water bath, shower, and laundry systems and well as water purification, storage, distribution, hygiene and test systems. This capability is necessary to provide safe and potable water to Marines in expeditionary environments. The family contains individual Table of Allowance Material Control Numbers which supports MAGTF operations by providing all aspects of land-based water support to include analysis, purification, reuse, storage, transfer and dispensing. 

Family of Expeditionary Fuel Systems (FEFS) is a family of systems line that contains highly versatile fuel systems designed to receive, test, store, transfer and dispense fuel in support of Marine Air Ground Tactical Force (MAGTF) operations. The family contains individual Table of Allowance Material Control Numbers which supports MAGTF operations by providing all aspects of land-based fuel support to include analysis, receipt, storage, transfer and dispensing including all the components required to configure those systems.
                                             
                                                 
                                                     Marine Corps Uniforms (MCU)
                                                     
                                                         
                                                             0.567
                                                             0
                                                             - Continued research, development, testing and evaluation (RDT&E) to increase effectiveness of Flame Resistant
Organizational Gear (FROG). Efforts include RDT&E on a Flame Resistant utility uniform which will be lifesaving and
used for training.
- Continued testing and evaluation of emerging Marine Corps Uniform Board (MCUB) and Commandant of the Marine
Corps (CMC) uniform initiatives (tropical uniforms and boots). 
- Continued research and development of tropical uniforms, including footwear, and develop affordable alternatives.
- Continued clothing and fabric improvement efforts leveraging advanced technologies in uniform durability, design, and
footwear development.
- Continued to support Marine clothing efforts, to include field and dress uniforms and certification of their associated accoutrements which includes badges, ribbons and devices.
- Continued research, development and testing to enhance appearance and service life of Seabag issue, which consists of
initial basic training clothing, footwear, and associated individual uniform items.
- Continued research and development of enhanced camouflage protection in the shortwave infrared (SWIR) and thermal signature spectrum.  Materials, both flame resistant and non-flame resistant, were produced and analyzed.
- Continued research on reducing the load the Marines are required to transport by minimizing equipment
                                                        
                                                    
                                                     
                                                         
                                                             0.964
                                                             0
                                                             - Continue research, development, testing and evaluation (RDT&E) to increase effectiveness of Flame Resistant properties in existing uniforms. Efforts include RDT&E on lower cost, more durable, and comfortable Flame Resistant utility uniforms to increase protection of individual Marines in training and in combat.  Testing will require larger scale lab and field testing.
- Continue testing and evaluation of emerging Marine Corps Uniform Board (MCUB) and Commandant of the Marine
Corps (CMC) uniform initiatives (tropical uniforms and boots). 
- Continue research and development of tropical uniforms, including footwear, and develop affordable alternatives. Testing will require larger scale lab and field testing.
- Continue clothing and fabric improvement efforts leveraging advanced technologies in uniform durability, design, and footwear development.
- Continue research, development and testing to enhance appearance and service life of Seabag issue, which consists of initial basic training clothing, footwear, and associated individual uniform items.
- Continue research and development of enhanced camouflage protection in the shortwave infrared (SWIR) and thermal signature spectrum.  Materials, both flame resistant and non-flame resistant, were produced and analyzed.
-  Continue testing to impart flame resistant properties to non-flame resistant uniform (MCCUU) by adding chemistry in the manufacturing process.
                                                        
                                                         
                                                             0.885
                                                             0
                                                        
                                                         
                                                             0.885
                                                             0
                                                             - Continue research, development, testing and evaluation (RDT&E) to increase effectiveness of Flame Resistant properties in existing uniforms. Efforts include RDT&E on lower cost, more durable, and comfortable Flame Resistant utility uniforms to increase protection of individual Marines in training and in combat.  Testing will require larger scale lab and field testing.
- Continue research and development for lighter uniforms, including footwear, and develop affordable alternatives. Testing will require larger scale lab and field testing.
- Continue clothing and fabric improvement efforts leveraging advanced technologies in uniform durability, design, and footwear development.
- Continue to support Marine clothing efforts, to include field and dress uniforms and certification of their associated accoutrements which includes badges, ribbons and devices.
- Continue research, development and testing to enhance appearance and service life of Seabag issue items, which consists of initial basic training clothing, footwear, and associated individual uniform items.
- Continue research and development of enhanced camouflage protection and mitigation of signature in the shortwave infrared (SWIR) and thermal spectrum.  Produce and analyze flame resistant and non-flame resistant materials with enhanced signature mitigation. 
- Continue testing to impart flame resistant properties to non-flame resistant uniform (MCCUU) by adding chemistry in the manufacturing process.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                         Decrease of $.079M from 2019 to 2020 is in line with requirements and resource realignment of all commodity areas within the budget.
                                                    
                                                
                                                 
                                                     Cold Weather and Mountaineering (CWM)
                                                     
                                                         
                                                             1.711
                                                             0
                                                             - Continued to conduct research and development of industry technology to further enhance existing equipment effectiveness while lightening the load of the individual Marine.
- Continued to conduct market research for the Cold Weather clothing items to identify product improvements for the Cold Weather Facemask, Cold Weather Balaclava, and the Single Suspender Solution based upon existing requirements. 
- Accomplished continued elastic waist band lab testing resulting in a more durable elastic material to be incorporated into future designs of the Lightweight underwear trousers.
- Continued to support Marine clothing efforts, to include field and dress uniforms and certification of their associated accoutrements which includes badges, ribbons and devices.
- Continued Lab testing for improved insulation batting for material properties which has potential thermal protection in the 3S sleep system and the Extreme Cold Weather jacket and trousers.
- Continued Thermal testing of ECW (Extreme Cold Weather) Jacket's that were damaged during base laundering; results of thermal testing support a decrease in thermal resistance as a result of base laundering facilities over-drying clothing.
- Continued evaluation of Extreme Cold Weather boots and Intense Cold Weather boots.
- Continued Marine Corps Cold Weather Infantry Kit (MCCWIK) evaluation to assess change proposals which will drive the development of the Marine Assault Climbers Kit (MACK) to effectively and safely negotiate horizontal and vertical obstacles.
- Continued evaluation of Extreme Cold Weather boots and Intense Cold Weather boots.
- Continued on improvements to existing combat utility uniform and boots to include mitigation of shortwave infrared (SWIR) and thermal signatures, while increasing the Flame Resistance (FR) properties of combat uniforms.
- Continued developing material solutions for service uniforms, combat utility uniforms, tropical weather clothing, boots, and equipment.
                                                        
                                                    
                                                     
                                                         
                                                             1.575
                                                             0
                                                             - Continue to conduct research and development of industry technology to further enhance existing equipment effectiveness while lightening the load of the individual Marine.
- Continue to conduct market research for the Cold Weather clothing items to identify product improvements for the Cold Weather Facemask, Cold Weather Balaclava, and the Single Suspender Solution based upon existing requirements and to procure necessary test articles to support a Limited User Evaluation during FY20.
- Continue validation of ski systems and all components to include boots and clothing in order to procure an effective military ski system to full AAO. 
- Continue the comparative analysis of sister services clothing items to minimize sustainment cost.
- Continue modernization of existing suite of equipment to incorporate technology advances which will drive the development of the Marine Assault Climbers Kit (MACK). 
- Continue Marine Corps Cold Weather Infantry Kit (MCCWIK) evaluation to assess change proposals.
- Continue evaluation of Extreme Cold Weather boots and Intense Cold Weather boot.
- Continue on improvements to existing combat utility uniform and boots to include mitigation of shortwave infrared (SWIR) and thermal signatures, while increasing the Flame Resistance (FR) properties of combat uniforms.
- Continue developing material solutions for service uniforms, combat utility uniforms, tropical weather clothing, boots, and equipment.
- Conduct Field User Evaluation (FUE) on Military Ski System (MSS).
                                                        
                                                         
                                                             1.492
                                                             0
                                                        
                                                         
                                                             1.492
                                                             0
                                                             - Continue to conduct research and development of industry technology to further enhance existing equipment effectiveness while lightening the load of the individual Marine.
- Continue to conduct research for the Cold Weather clothing items to identify product improvements for the Cold Weather Facemask, Cold Weather Balaclava, headwear, and the Single Suspender Solution based upon existing requirements and to procure necessary test articles to support a Limited User Evaluation during FY20.
- Continue validation of ski systems and all components to include boots and clothing in order to procure an effective military ski system to full AAO. 
- Continue the comparative analysis of sister services clothing items to minimize sustainment cost.
- Continue modernization of existing suite of equipment to incorporate technology advances which will drive the development of the Marine Assault Climbers Kit (MACK). 
- Continue Marine Corps Cold Weather Infantry Kit (MCCWIK) evaluation to assess change proposals.
- Continue evaluation of Extreme Cold Weather boots and Intense Cold Weather boot.
- Continue on improvements to existing materials to include mitigation of shortwave infrared (SWIR) and thermal signatures, while increasing the Flame Resistance (FR) properties of cold weather and combat uniforms.
- Continue developing material solutions for service uniforms, combat utility uniforms, cold weather clothing, boots, and equipment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                         The decrease $.083M between PB19 and PB20 is in line with requirements and resource realignment of all commodity areas within the budget.
                                                    
                                                
                                                 
                                                     Load Bearing and Pack Systems (LBPS)
                                                     
                                                         
                                                             0.298
                                                             0
                                                             - Continued to explore potential avenues for product improvements and upgrades for LBPS by leveraging technological advancements of industry, lighten load and increase mobility of effectiveness. Primary focus was on Pack Adjustment Modification development and testing.
- Conducted evaluations on loadbearing equipment such as magazine pouches, chest rig, sub-belt, and Fighting Load Carrier to implement future product improvements to USMC LBPS systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.298
                                                             0
                                                             - Continue to explore potential avenues for product improvements and upgrades for LBPS by leveraging technological advancements of industry; lighten load and increase mobility of effectiveness. Primary focus will be to finalize Pack Adjustment Modification design, develop improved magazine pouches, and develop Scalable Load Carrier.
- Continue evaluations on loadbearing equipment such as prototype versions of magazine pouches and Scalable Load Carrier to implement product improvements to USMC LBPS systems.
                                                        
                                                         
                                                             0.357
                                                             0
                                                        
                                                         
                                                             0.357
                                                             0
                                                             - Continue to explore potential avenues for product improvements and upgrades for LBPS by leveraging technological advancements of industry; lighten load and increase mobility of effectiveness. Primary focus will be to update rifleman and grenadier set pouches.
- Continue evaluations on loadbearing equipment such as Marine Corps pouch sets to implement product improvements to USMC LBPS systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $.059M from 2019 to 2020 funds the development, testing, and evaluation of replacement pouches to support changes to weapon systems, magazines, and ammunition.
                                                    
                                                
                                                 
                                                     Individual Warfighting Equipment  (IWE)
                                                     
                                                         
                                                             0.186
                                                             0
                                                             - Continued cataloging for future sustainment of Mechanical Breachers Kit (MBK) through Defense Logistics Agency (DLA).
- Continued modernization of existing projects by leveraging the technological advances of industry.
                                                        
                                                    
                                                     
                                                         
                                                             0.112
                                                             0
                                                             - Continue cataloging for future sustainment of Mechanical Breachers Kit (MBK) through Defense Logistics Agency (DLA).
- Continue modernization of existing projects by leveraging the technological advances of industry.
                                                        
                                                         
                                                             0.134
                                                             0
                                                        
                                                         
                                                             0.134
                                                             0
                                                             - Continue cataloging for future sustainment of Mechanical Breachers Kit (MBK) through Defense Logistics Agency (DLA).
- Continue modernization of existing projects, including knee & elbow pads, by leveraging the technological advances of industry.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                         Increase of $.022M from 2019 to 2010 due to minor modification to high demand low intensity SL3 items.
                                                    
                                                
                                                 
                                                     *Family of Field Medical Equipment (FFME)
                                                     
                                                         
                                                             0.900
                                                             0
                                                             - Continued to test COTS/NDI medical equipment items for the En Route Care System (ERCS), Forward Resuscitative Surgery System (FRSS) and Shock Trauma Platoon (STP) to determine future viability in an operation environment.
- Continue testing of medical equipment items to evaluate their energy efficiency, functionality and ability to improve the quality of healthcare provided to the warfighter and reduce the logistics footprint of USMC medical equipment. 
- Continued and completed various testing and product development efforts such as the Integrated Infrascanner for possible application technology for insertion. 
- Initiated additional collaborative testing with Army for patient movement research.
- Completed collaborative testing efforts with Army for Autonomous Critical Care System (ACCS).
- Continued collaborative testing efforts with Army for Traumatic Brain Injury (TBI) non-invasive diagnosis and treatment to determine viability in a operational environment in support of reduction of TBI effects.
                                                        
                                                    
                                                     
                                                         
                                                             1.001
                                                             0
                                                             - Continue to test COTS/NDI medical equipment items for the En Route Care System (ERCS), Forward Resuscitative Surgery System (FRSS) and Shock Trauma Platoon (STP) to determine future viability in an operational environment, such as improved oxygen generation efforts, and field sterilization.
- Continue testing of medical equipment items to evaluate their energy efficiency, functionality and ability to improve the quality of healthcare provided to the warfighter and reduce the logistics footprint of USMC medical equipment, such as improved blood product storage and refrigeration.
- Continue testing and product development for possible application technology for insertion.
- Continue collaborative testing with Army for patient movement research.
- Continue collaborative testing efforts with Army for Traumatic Brain Injury (TBI) non-invasive diagnosis and treatment to determine viability in a operational environment in support of reduction of TBI effects.
                                                        
                                                         
                                                             1.028
                                                             0
                                                        
                                                         
                                                             1.028
                                                             0
                                                             - Continue to test COTS/NDI medical equipment items for the ERCS, FRSS and STP to determine future viability in an
operational environment.
- Continue testing of medical equipment items to evaluate their energy efficiency, functionality and ability to improve the quality of healthcare provided to the warfighter and reduce the logistics footprint of USMC medical equipment.
- Continue testing and product development for possible application technology for insertion, such as portable patient life support systems to be employed for forward resuscitative care and casualty evacuation, consolidating currently independent equipment sets.
- Continue collaborative testing efforts with Army for TBI non-invasive diagnosis and treatment to determine viability in a operational environment in support of reduction of TBI effects.
- Complete collaborative testing with Army for patient movement research.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding of $0.027M from FY19 to FY20 aligns with the COTS/NDI medical equipment test and evaluation plans for AMAL insertion.
                                                    
                                                
                                                 
                                                     *Family of Shelters and Shelter Equipment (FSSE)
                                                     
                                                         
                                                             0.384
                                                             0
                                                             - Completed development of the Single Source Heater (SSH) (formerly identified as the Next Generation Heater) for soft wall shelters.
- Continued development and evaluation of energy efficient ECPs such as alternative construction materials and processes for FSSE.
                                                        
                                                    
                                                     
                                                         
                                                             0.185
                                                             0
                                                             - Continue development and evaluation of energy efficient Engineering Change Proposals (ECPs) such as alternative construction materials and processes for FSSE.
                                                        
                                                         
                                                             0.192
                                                             0
                                                        
                                                         
                                                             0.192
                                                             0
                                                             - Continue development and evaluation of energy efficient ECPs such as alternative production techniques and designs for FSSE.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         -PB19 to PB20 decrease ($177K FY19) reflects early completion of SSH effort.  Funding realigned to Combat Field Feeding Systems (CFFS) to support Feeding-On-The-Move effort.
-FY19 to FY20 increase $7K aligns with cost of executing ECPs.
                                                    
                                                
                                                 
                                                     *Family of Combat Field Feeding (CFFS)
                                                     
                                                         
                                                             0.245
                                                             0
                                                             - Continued evaluation and testing of technological improvements for use in CFFS that will reduce the overall logistics burden.
- Continued testing of Phase II SBIR for alternate energy sources for CFFS heating rations.
                                                        
                                                    
                                                     
                                                         
                                                             0.227
                                                             0
                                                             - Continue evaluation testing of technological improvements for use in CFFS that will reduce the overall logistics burden such as alternative appliances and components.
- Complete testing for Phase II SBIR Prototype for Alternate Energy Sources for Heating Rations.
- Initiate and complete testing of Feeding-On-The-Move on multiple vehicle and trailer configurations.
                                                        
                                                         
                                                             0.060
                                                             0
                                                        
                                                         
                                                             0.060
                                                             0
                                                             - Continue testing of technological improvements for use in CFFS that will reduce the overall logistics burden such as alternative field sanitation solutions and adaptation of commercial food service components.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         - PB19 to PB20 increase $177K in FY19 reflects funding realigned from Family of Shelters and Shelter Equipment (FSSE) to CFFs in support of Feeding-On-The-Move effort. 
- FY19 to FY20 decrease ($167K) aligns with the FY19 completion of the Feeding-On-The-Move testing on multiple vehicle and trailer configurations.
                                                    
                                                
                                                 
                                                     Calibration and Maintenance Program (CAMP)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.250
                                                             0
                                                             - Initiate exploration of emerging technologies to enhance technical capabilities of individual calibration equipment used within expeditionary calibration facilities by deployed Marine Corps units.  New calibration equipment is required to replace obsolete items.
                                                        
                                                         
                                                             0.250
                                                             0
                                                        
                                                         
                                                             0.250
                                                             0
                                                             - Continue exploration of emerging technologies to enhance technical capabilities of individual calibration equipment used within expeditionary calibration facilities by deployed Marine Corps units.   New calibration equipment is required to replace obsolete items.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Family of Expeditionary Water Systems (FEWS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             -Initiate market research for Grey Water Recycling research to support improvements to the Combat Batch Laundry (CBL) and Shower systems.
                                                        
                                                         
                                                             0.700
                                                             0
                                                        
                                                         
                                                             0.700
                                                             0
                                                             -Continue market research for Grey Water Recycling research to support improvements to various Expeditionary Water Systems to include Combat Batch Laundry (CBL) and Shower systems.
-Initiate market research, Squad Water Purification System and Reverse Osmosis element upgrades (Legacy POR upgrades).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 supports market research, testing and refinement of shower system upgrades to the legacy program of record.
                                                    
                                                
                                                 
                                                     Family of Expeditionary Fuel Systems (FEFS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.400
                                                             0
                                                             -Initiate market research of fuel systems utilized by a MAGTF during operations to right size fuel systems for proper distribution, storage and test capabilities.
                                                        
                                                         
                                                             0.400
                                                             0
                                                        
                                                         
                                                             0.400
                                                             0
                                                             -Continue market research of fuel systems utilized by a MAGTF during operations to right size fuel systems for proper distribution, storage and test capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/6522
                                                     Family of FIeld Medical Equipment
                                                     
                                                         0.000
                                                         33.513
                                                         2.898
                                                         2.898
                                                         4.190
                                                         10.162
                                                         5.118
                                                         5.220
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4181
                                                     Calibration & Maintenance Program (CAMP).
                                                     
                                                         0.576
                                                         11.916
                                                         11.817
                                                         11.817
                                                         2.829
                                                         2.931
                                                         0.144
                                                         0.147
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6670
                                                     Family of Expeditionary Water Systems (FEWS)
                                                     
                                                         2.211
                                                         4.263
                                                         5.079
                                                         5.079
                                                         5.193
                                                         3.507
                                                         3.566
                                                         3.636
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6277
                                                     Family of Expeditionary Fuel Systems (FEFS)
                                                     
                                                         1.788
                                                         0.054
                                                         0.052
                                                         0.052
                                                         0.051
                                                         0.051
                                                         0.050
                                                         0.051
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Cold Weather and Mountaineering, Load Bearing and Pack Systems, Individual Warfighting Equipment, Marine Corps Uniforms: Items utilize various acquisition strategies. These programs leverage heavily on current developments and technology in commercial industry. As a result, the government's R&D phase is relatively short. Contracting is performed by either Marine Corps Systems Command Contracting Directorate, the Naval Research Laboratory or the U.S. Army Natick Soldier Research, Development and Engineering Center via Indefinite Delivery/Indefinite Quantity (ID/IQ) contracts. ID/IQ contracts are used to decrease the government risk, allow maximum contract flexibility and capitalize on the savings realized by utilizing Economic Order (EO) Quantities.

Family of Shelters: The Shelter acquisition strategy is to modify NDI to further meet the requirements of the Marine Corps, to support development of multi-service items through inter-service agreements and to adopt COTS items.

Family of Field Medical Equipment: These programs leverage heavily on current development and technology in the commercial medical industry. The field medical acquisition strategy is to modify NDI and adopt COTS items.  Due to the nature of medical device development and the USMC reliance on commercial RDT&E practices, it is frequently difficult to accurately predict successful transition due in part to strict Food and Drug Administration oversight and approval processes.
 
Combat Field Feeding Systems: This program utilized various acquisition strategies and leverages heavily on current developments and technology in commercial industry and other Service field feeding systems.  As a result, the government's RDTE phase is relatively short.  Contracting is performed by either Marine Corps Systems Command Contracting Directorate or the U.S. Army Natick Soldier Research, Development and Engineering Center (DoD Executive Agent for Field Feeding) via ID/IQ contracts.  ID/IQ contracts are used to decrease the government risk, allow maximum contract flexibility and capitalize on the savings realized by utilizing EO Quantities.

Calibration and Maintenance Program (CAMP):  The CAMP acquisition strategy is to evaluate NDI items and ask industry for enhancements and modifications to meet technical and expeditionary requirements.  This will be in concert with Navy's calibration RDT&E efforts.

Family of Expeditionary Water Systems (FEWS): Research and development supports market research and water studies to ensure systems support current and future CONOPS and USMC O-Plans at the enterprise level. Current thrust areas are Grey Water Recycling and small unit water purification as well as upgrading/replacing legacy systems. 

Family of Expeditionary Fuel Systems (FEFS): Research and development supports fuel system modularity, test kits, improved collapsible fabric tanks, and ship-to beachhead and beachhead to inland fuel distribution as well as upgrading/replacing legacy systems.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Calibration and Maintenance Program
                                                             WR
                                                             NSWC
                                                             Corona, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.199
                                                                     2018-03
                                                                
                                                                 
                                                                     0.686
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.885
                                                            
                                                        
                                                         
                                                             Cold Weather & Mountaineering
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.299
                                                                 
                                                                     0.949
                                                                     2018-04
                                                                
                                                                 
                                                                     0.814
                                                                     2019-02
                                                                
                                                                 
                                                                     0.737
                                                                
                                                                 
                                                                     0.737
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Shelters and Shelter Equipment
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 1.084
                                                                 
                                                                     0.180
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.177
                                                                
                                                                 
                                                                     0.177
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.441
                                                            
                                                        
                                                         
                                                             Load Bearing and Pack Systems
                                                             MIPR
                                                             AFRL
                                                             Wright Patterson AFB
                                                             
                                                                 0.635
                                                                 
                                                                     0.298
                                                                     2018-02
                                                                
                                                                 
                                                                     0.298
                                                                     2019-02
                                                                
                                                                 
                                                                     0.357
                                                                
                                                                 
                                                                     0.357
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             Natick
                                                             Natick, MA
                                                             
                                                                 1.232
                                                                 
                                                                     0.136
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.368
                                                            
                                                        
                                                         
                                                             Individual Warfighting Equipment
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.570
                                                                 
                                                                     0.187
                                                                     2018-05
                                                                
                                                                 
                                                                     0.112
                                                                     2019-02
                                                                
                                                                 
                                                                     0.134
                                                                
                                                                 
                                                                     0.134
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 5.631
                                                                 
                                                                     0.354
                                                                     2018-01
                                                                
                                                                 
                                                                     0.482
                                                                     2019-02
                                                                
                                                                 
                                                                     0.443
                                                                
                                                                 
                                                                     0.443
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.760
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 21.760
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.096
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.096
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Marine Corps Uniform
                                                             MIPR
                                                             NCTRF
                                                             Natick, MA
                                                             
                                                                 0.290
                                                                 
                                                                     0.118
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             U.S. Army Aeromedical Research Lab
                                                             Ft. Rucker, AL
                                                             
                                                                 0.000
                                                                 
                                                                     0.101
                                                                     2018-07
                                                                
                                                                 
                                                                     0.120
                                                                     2019-02
                                                                
                                                                 
                                                                     0.220
                                                                
                                                                 
                                                                     0.220
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.441
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             NSWC
                                                             Crane, ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.115
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.115
                                                                
                                                                 
                                                                     0.115
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.230
                                                            
                                                        
                                                         
                                                             Family of Shelters & Shelter Equipment
                                                             MIPR
                                                             NSWC
                                                             Crane, ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.093
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.093
                                                            
                                                        
                                                         
                                                             Family of Shelters and Shelter Equipment
                                                             MIPR
                                                             Naval Surface AWarfare Center
                                                             Crane, ID
                                                             
                                                                 0.000
                                                                 
                                                                     0.111
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.111
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             Naval Surface Warfare Center
                                                             CRANE
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-08
                                                                
                                                                 
                                                                     0.120
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.120
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             C
                                                             FFP
                                                             MCSC
                                                             Qauntico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.434
                                                                
                                                                 
                                                                     0.434
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.434
                                                            
                                                        
                                                         
                                                             Family of Expeditionary Water Systems
                                                             MIPR
                                                             NAVFAC
                                                             Port Hueneme, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Family of Combat Field Feeding
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.734
                                                                 
                                                                     0.073
                                                                     2017-10
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Expeditionary Water Systems
                                                             MIPR
                                                             ATC
                                                             Aberdeen Proving Grd, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Family of Expeditionary Fuel Systems
                                                             MIPR
                                                             ARL
                                                             Aberdeen Proving Grd, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Family of Combat Field Feeding
                                                             MIPR
                                                             ATC
                                                             Aberdeen, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.172
                                                                     2017-11
                                                                
                                                                 
                                                                     0.127
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.299
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.767
                                                                 
                                                                     0.094
                                                                     2018-01
                                                                
                                                                 
                                                                     0.482
                                                                     2019-02
                                                                
                                                                 
                                                                     0.442
                                                                
                                                                 
                                                                     0.442
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             USAARL
                                                             Ft. Rucker, AL
                                                             
                                                                 1.508
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.220
                                                                
                                                                 
                                                                     0.220
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Shelters & Shelter Equipment
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.627
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.171
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.798
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 1.997
                                                                 
                                                                     0.762
                                                                     2017-12
                                                                
                                                                 
                                                                     0.761
                                                                     2019-02
                                                                
                                                                 
                                                                     0.755
                                                                
                                                                 
                                                                     0.755
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             MIPR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 10.286
                                                                 
                                                                     0.309
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.595
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.361
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.361
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             Various
                                                             MARCORSYSCOM
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.040
                                                                     2018-08
                                                                
                                                                 
                                                                     0.035
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             Family of Shelters and Shelter Equipment
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.014
                                                                     2018-10
                                                                
                                                                 
                                                                     0.015
                                                                
                                                                 
                                                                     0.015
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.029
                                                            
                                                        
                                                         
                                                             Family of Field Medical
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.040
                                                                     2018-10
                                                                
                                                                 
                                                                     0.039
                                                                
                                                                 
                                                                     0.039
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.079
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_2503_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Infantry Combat Equipment (ICE)
                                                     
                                                         
                                                             Marine Corps Uniforms (MCU): Navy Natick Testing Effort Support:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms (MCU): Lab Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms (MCU): Shade Lab Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms (MCU): Uniform Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms (MCU): Footwear Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Marine Corps Uniforms (MCU): Flame Resistant Testing:
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Individual Warfighting Equipment  (IWE): Natick Lab Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering (CWM): Natick Testing Effort Support:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering (CWM): Lab Testing:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering (CWM): Extreme & Intense Cold Weather Boot:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering (CWM): Marine Assault Climbers Kit (MACK):
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Cold Weather and Mountaineering (CWM): Ski and Sled System:
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Load Bearing and Pack Systems (LBPS): Load Bearing and Pack Systems (LBPS)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Calibration And Maintenance Program (CAMP)
                                                     
                                                         
                                                             Develop & test emerging calibration equipment:
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2513
                                         Body Armor
                                         
                                             51.076
                                             4.205
                                             4.970
                                             4.771
                                             4.771
                                             4.696
                                             4.793
                                             4.833
                                             4.930
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Ballistic Protection Systems (BPS) provides the most technologically advanced protection at the lightest weight available in the world today. It provides the critical ballistic protective systems that save lives, reduce the severity of combat injuries, and increase combat effectiveness by keeping more Marines in the fight. Major BPS programs include: Plate Carrier Generation III (PC Gen III); Enhanced Small Arms Protective Inserts (ESAPI); Enhanced Combat Helmet (ECH); Improved Ballistic Eyewear (IBE); and Hearing Enhancement. The major focus areas of all BPS programs are adapting ballistic protective systems to the constantly changing threat environment and leveraging emerging technologies to lighten the load and increase the mobility of each Marine.
                                             
                                                 
                                                     Ballistic Protection Systems
                                                     
                                                         
                                                             4.205
                                                             0
                                                             - Continued research with industry partners towards understanding and developing the future technology associated with next generation of Personal Protective Equipment (PPE) (i.e. helmets, body armor, eyewear, and hearing protection).
- Continued to research active and passive hearing protection products that provide a sense of presence and protection against transient impact noise and blocks and/or reflects harmful blast shock wave in the ear canal.
- Continued testing for the next generation of eyewear, specifically the capability to protect against laser threats and to adjust rapidly in varying light conditions in order to gap the need for rapid situational awareness in different light environments.
- Continued testing on the efficacy of plates as they age over time in order to obtain a clear understanding of the need to consistently sustain and maintain current plates, as well as, their future ballistic capability.
                                                        
                                                    
                                                     
                                                         
                                                             4.970
                                                             0
                                                             - Continue research with industry partners towards understanding and developing the future technology associated with next generation PPE (i.e. helmets, body armor, eyewear, and hearing protection).
- Continue to research active and passive hearing protection products that provide a sense of presence and protection against transient impact noise and blocks and/or reflects harmful blast shock wave in the ear canal.
- Continue testing for the next generation of eyewear, specifically the capability to protect against laser threats and to adjust rapidly in varying light conditions in order to gap the need for rapid situational awareness in different light environments.
- Complete testing on the efficacy of plates as they age over time in order to obtain a clear understanding of the need to consistently sustain and maintain current plates, as well as, their future ballistic capability.
                                                        
                                                         
                                                             4.771
                                                             0
                                                        
                                                         
                                                             4.771
                                                             0
                                                             - Continue research with industry partners towards understanding and developing the future technology associated with next generation PPE (i.e. helmets, body armor, eyewear, and hearing protection).
- Continue to research active and passive hearing protection products that provide situational awareness and protection.
- Continue testing for the next generation of eyewear, specifically the capability to protect against laser threats and to adjust rapidly in varying light conditions and provide laser protection.
- Continue to develop solutions that provide improved fit, modularity, and integration of armor systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of .199M from FY2019 to FY2020 is due to the completion of the Plate Carrier Generation III First Article Test in FY2019.
                                                    
                                                
                                            
                                             Marine Corps Ballistic Protection Systems (BPS) research, development, testing & evaluation activities include seeking new developments in ballistic technology that feature reductions in weight, improvements in ballistic performance, enhanced operational effectiveness through improved product designs and the application of new material technologies to reduce total ownership costs by improving the expected service life of fielded systems. In order to accomplish these goals, Program Manager-Infantry Combat Equipment uses a broad array of government and contractor performers to achieve the desired end state. This includes partnerships with government entities and research and development contracts and partnership intermediaries where applicable. The Marine Corps also leverages advancements in industry capabilities to rapidly field non-developmental and commercially available off the shelf armor solutions. Performance is confirmed by characterizing ballistic performance and data collected during user evaluations.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Ballistic Protection Systems
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.204
                                                                 
                                                                     0.273
                                                                     2017-11
                                                                
                                                                 
                                                                     0.145
                                                                     2019-04
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.902
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             PM SPE Army
                                                             Ft Belvior
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.146
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.146
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick MA
                                                             
                                                                 9.477
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.402
                                                                     2018-12
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 10.379
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             C
                                                             FFP
                                                             NRL
                                                             Washington DC
                                                             
                                                                 16.439
                                                                 
                                                                     0.422
                                                                     2018-03
                                                                
                                                                 
                                                                     0.522
                                                                     2019-02
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 17.933
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             AFRL
                                                             Wright Parrerson, OH
                                                             
                                                                 4.559
                                                                 
                                                                     0.968
                                                                     2017-12
                                                                
                                                                 
                                                                     0.226
                                                                     2019-05
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 5.953
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             Various
                                                             MCSC
                                                             Various
                                                             
                                                                 2.244
                                                                 
                                                                     0.316
                                                                     2018-03
                                                                
                                                                 
                                                                     0.696
                                                                     2018-12
                                                                
                                                                 
                                                                     0.418
                                                                
                                                                 
                                                                     0.418
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 3.674
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             NSRDEC
                                                             Natick, MA
                                                             
                                                                 0.351
                                                                 
                                                                     0.520
                                                                     2017-12
                                                                
                                                                 
                                                                     0.650
                                                                     2018-12
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 2.171
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.324
                                                                     2018-08
                                                                
                                                                 
                                                                     0.319
                                                                     2019-08
                                                                
                                                                 
                                                                     0.311
                                                                
                                                                 
                                                                     0.311
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 0.954
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             NCTRF:
                                                             Natick, MA
                                                             
                                                                 0.371
                                                                 
                                                                     0.170
                                                                     2018-02
                                                                
                                                                 
                                                                     0.270
                                                                     2018-12
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.081
                                                            
                                                        
                                                         
                                                             Cumulative Funding Total
                                                             Various
                                                             CECOM
                                                             MITRE SUPPORT
                                                             
                                                                 0.054
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.054
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             USA NSRDEC
                                                             Natick, MA
                                                             
                                                                 7.687
                                                                 
                                                                     0.332
                                                                     2018-04
                                                                
                                                                 
                                                                     0.100
                                                                     2019-03
                                                                
                                                                 
                                                                     0.151
                                                                
                                                                 
                                                                     0.151
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 8.270
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             USA ATC
                                                             Aberdeen Prv Grnd, MD
                                                             
                                                                 1.298
                                                                 
                                                                     0.327
                                                                     2018-05
                                                                
                                                                 
                                                                     0.385
                                                                     2019-05
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2020-05
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 3.415
                                                                 
                                                                     0.000
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             ARL
                                                             Various
                                                             
                                                                 0.488
                                                                 
                                                                     0.230
                                                                     2017-12
                                                                
                                                                 
                                                                     0.325
                                                                     2019-01
                                                                
                                                                 
                                                                     0.321
                                                                
                                                                 
                                                                     0.321
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 1.364
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             WR
                                                             NAVAL Health research Center
                                                             Arlington, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.323
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.323
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.188
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.188
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.103
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.103
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             DLA TLSP
                                                             Ft Belvior
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.199
                                                                     2019-02
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.399
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             MIPR
                                                             AFRL
                                                             Wright Patterson, OH
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2018-12
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.245
                                                            
                                                        
                                                         
                                                             Ballistic Protection Systems
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-05
                                                                
                                                                 
                                                                     0.460
                                                                     2019-06
                                                                
                                                                 
                                                                     0.450
                                                                
                                                                 
                                                                     0.450
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.910
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.198
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.198
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_2513_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2513
                                                     
                                                         
                                                             Body Armor Improvements: Body Armor Improvements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Enhanced Combat Helmet (ECH): Enhanced Combat Helmet (ECH)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Next Generation Helmet: Next Generation Helmet
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Hearing Protection: Hearing Protection
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Eye Protection: Eye Protection
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2928
                                         Exp Indirect Fire Gen Supt Wpn Sys
                                         
                                             13.791
                                             2.981
                                             22.748
                                             0.898
                                             0.898
                                             0.490
                                             0.500
                                             0.500
                                             0.500
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             High Mobility Artillery Rocket Systems (HIMARS) which is a C-130 transportable, wheeled, indirect fire, rocket/missile system capable of firing all rockets and missiles Multiple Launch Rocket System (MLRS) Family of Munitions (MFOM). The system includes one launcher, two Re-Supply Systems, and the MFOM. HIMARS provides the Marine Air-Ground Task Force (MAGTF)with 24 hour ground-based, responsive General Support/General Support Reinforcing (GS/GSR) indirect fires which accurately engage targets at long range (60+km), with high volumes of lethal fire under all weather conditions throughout all phases of combat operations ashore, to include irregular warfare and distributed operations. HIMARS is a significant improvement over previously fielded ground fire support systems. Expeditionary Indirect Fires provides the Ground Combat Element (GCE) needed to engage multiple threat systems.  Development provides for the modernization and obsolescence mitigation of the HIMARS in order to provide improved operational capabilities

Funding for NMESIS effort moved from BA7 to BA4 in FY20-FY24 from 0206623M to 0603635M (Proj 7400) in support of:

The Navy/Marine Expeditionary Ship Interdiction System (NMESIS) is a major RDT&E effort to develop long term and short term solutions for an Anti-Ship Missile (ASM) capability in support of the Marine Corps Expeditionary Advanced Base Operations (EABO) and the National Defense Strategy approach to build a more lethal Joint Force. The NMESIS project will prototype a USMC system while leveraging other Service-developed missiles to provide a ground based anti-access/area denial, anti-ship capability. In addition, ASM capabilities will be further developed through advanced component improvements and launcher integration into a complex, prototype and unmanned ground vehicle system. Furthermore, the prototyping effort will include the development, design, build, and initial testing of a Remotely Operated Ground Unit Expeditionary (ROGUE) Fires vehicle. ROGUE-Fires is an unmanned ground vehicle based system on a Joint Light Tactical Vehicle (JLTV) chassis, capable of mounting a wide range of missile systems for dynamic force employment and supports the NDS objective to evolve innovative operational concepts. Overall, this effort provides strategic deterrence in the global operational environment through layered missile capability and dynamic force employment.
                                             
                                                 
                                                     HIMARS Expeditionary & Naval Integration Capabilities
                                                     
                                                         
                                                             2.981
                                                             0
                                                             -Completed expeditionary radio integration.
                                                        
                                                    
                                                     
                                                         
                                                             22.748
                                                             0
                                                             -Developed Re-supply System (RSS) radio/intercom replacement and integration
-Provide engineering support for GMLRS Insensitive Munition (IM) rocket motor qualification and certifications
                                                        
                                                         
                                                             0.898
                                                             0
                                                        
                                                         
                                                             0.898
                                                             0
                                                             -Complete Re-supply System (RSS) radio/intercom replacement and integration.
-Provide engineering and safety support for GMLRS Extended Range (ER) rocket motor qualification and certifications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease from FY19 to FY20 is due to $21.85M being realigned from PE 0206623M/Project 2928 to PE 0603635M/Project 7400 in support of the Anti-Ship Missile (ASM) capability developmental and testing efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/BLI 221200
                                                     High Mobility Artillery Rocket System (HIMARS)
                                                     
                                                         60.103
                                                         130.981
                                                         100.002
                                                         100.002
                                                         63.685
                                                         71.062
                                                         63.420
                                                         63.702
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             RDT&E efforts for USMC HIMARS support Joint Force 2025 guidance, the National Defense Strategy (NDS) and the Maritime Operation Center (MOC) to employ HIMARS as a Sea Control capability from distributed locations to include naval platforms or surface connectors to support distributed maneuver. Support the continued development of long-range precision fire capabilities from austere and expeditionary bases and to improve the range and capacity to provide fires supporting multiple entry points from the sea. Development will consist of the design integration and support from a combination of Army/Navy labs and multiple DOD contractors.
                                             Milestone Reviews
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Requirements for NMESIS (Long Range Precision Fires, Sea Control) is defined by the product development in support of Anti-Ship Missile (ASM) Capabilities and the unmanned Remotely Operated Ground Unit Expeditionary (ROGUE) Fires. NMESIS is a conjoined development and integration of both efforts.
                                                     
                                                         
                                                             HIMARS RSS intercom/Radio Integration
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                     2018-12
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             NMESIS ASM OTA
                                                             C
                                                             BOA
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.090
                                                                     2018-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             HIMARS ASM Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.677
                                                                     2018-01
                                                                
                                                                 
                                                                     19.295
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.972
                                                            
                                                        
                                                         
                                                             HIMARS expeditionary radio capabilities
                                                             MIPR
                                                             ARDEC: Redstone
                                                             Arsenal, AL
                                                             
                                                                 1.454
                                                                 
                                                                     1.537
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.991
                                                            
                                                        
                                                         
                                                             HIMARS Comm Capabilities
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.873
                                                                 
                                                                     0.677
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.550
                                                            
                                                        
                                                         
                                                             HIMARS Safety Engineering Support
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.098
                                                                
                                                                 
                                                                     0.098
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.098
                                                            
                                                        
                                                         
                                                             HIMARS Engineering Support
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Requirements for NMESIS (Long Range Precision Fires, Sea Control) is defined by testing in support of Anti-Ship Missile (ASM) Capabilities and the unmanned Remotely Operated Ground Unit Expeditionary (ROGUE) Fires. NMESIS is the testing and integration of both efforts. FY19 will test the unmanned vehicle prototype and the ASM launcher onto the prototype.
                                                     
                                                         
                                                             HIMARS anti-ship capabilities
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.453
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.453
                                                            
                                                        
                                                         
                                                             Prior year cumulative funding
                                                             Various
                                                             various
                                                             various
                                                             
                                                                 5.820
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior year cumulative funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.644
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_2928_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2928
                                                     
                                                         
                                                             Artillery Weapons: NMESIS (Long Range Precision Fires): Development Efforts: NMESIS Vehicle Platform Testing
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Artillery Weapons: NMESIS (Long Range Precision Fires): Development Efforts: Anti-Ship Integration
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Artillery Weapons: NMESIS (Long Range Precision Fires): Development Efforts: Test & Eval
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Artillery Weapons: HIMARS: Development Efforts: Communication Replacement and Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3098
                                         Fire Support System
                                         
                                             149.717
                                             5.559
                                             5.999
                                             7.773
                                             7.773
                                             6.856
                                             3.100
                                             3.183
                                             3.246
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Fire Support System (FSS) provides the Marine Corps critical operational and logistics capabilities in artillery weapons, fire direction and targeting systems. This includes the following projects:

The Fire Support Mod Line (FSML) is a set of Marine Corps efforts to address critical operational and logistics deficiencies in existing, fielded fire support/weapons systems and equipment.  FSML provides technical refresh and development of target acquisition, artillery survey, meteorological systems, weapon systems, and fire direction control.  Funding is used to ensure Clinger Cohen Act (CCA) and Information Assurance (IA) requirements are met.  Provides execution of product improvements/modifications, and upgrades to system hardware and software for the Marine Artillery Survey Set (MASS), Modeled Meteorological Information Manager (MMIM), Global Positioning System Survey (GPS-S) and the Improved Position Azimuth Determining System (IPADS), the Joint Terminal Attack Controller-Laser Target Designator (JTAC-LTD), and the Common Laser Range Finder (CLRF).  Funding is also used for upgrades, engineering change proposals (ECPs), and modifications for guided munitions and fire control systems which fall within Fire Support Systems for the Marine Corps.  

Family of Artillery Munitions (FAM) funding is used to develop and mature artillery munitions for the Marine Corps triad of fire and includes conducting safety and engineering analysis as well as ship compatibility studies.   

The Common Laser Range Finder Integrated Capability (CLRF IC) is an association of targeting systems that provide handheld, lightweight, man portable devices supporting the employment of air and surface fires. They provide foot mobile users the ability to locate, identify, mark and designate targets in both day and night conditions for engagement by fire support and weapons platforms. CLRF IC systems support the collection and dissemination of targeting information to maneuver, fire support, and intelligence personnel via external digital devices such as the Advanced Field Artillery Tactical Data System (AFATDS) and the Target Handoff System (THS) using associated Combat Net Radios. The CLRF IC includes two major components; The CLRF IC Laser Range Finder(LRF) supports the requirement to locate and transmit targeting information while the Next Generation Hand Held Targeting System (NGHTS)combines the capabilities of the LRF with the ability to designate for specific requirements associated with laser guided munitions. 

The Family of Internally Transportable Vehicles (FITV) are light weight and internally transportable in the V-22, CH-53D & CH53E tilt and rotary wing aircraft consisting of the Utility Task Vehicle (UTV), the future Ultra-Light Tactical Vehicle (ULTV), and the obsolete Internally Transportable Vehicle (ITV). The ITV included two vehicle platforms, the ITV Prime Mover (PM) and the ITV Light Strike Variant (LSV).  The FITV provide deployed Marine Air-Ground Task Force (MAGTF) and Marine Expeditionary Unit (Special Operations Capable) (MEU (SOC)) with vehicles that are internally transportable in selected rotary and fixed wing aircraft. The FITV are expeditionary vehicles supporting over-the-horizon amphibious operations, irregular warfare and enhanced company operations. It is fielded to Infantry and Reconnaissance units. Speed, maneuverability, and the use of cover and concealment are the crew's primary means of survival. Efforts have begun to replace the current Family of Internally Transportable Vehicles. This initiative is called the Ultra-Light Tactical Vehicle (ULTV), which will replace the current Utility Task Vehicles (UTV).  The ULTV will be a government-off-the shelf (GOTS)/Commercial-Off-the-Shelf (COTS)/modified-off-the-shelf (MOTS) solution that will fulfill the FITV mission of an internally transportable vehicle noted above and is planned to have logistics, communications, and weapons mounted variants.

Conventional Ground Ammunition is a project that identifies and develops Insensitive Munitions (IM) Technologies to address IM shortfalls in new Marine Corps development or improvements to legacy Conventional Ground Ammunition to meet OSD mandated IM compliance requirements.  These IM Technology investments directly support the development of the bi-annual Marine Corps Insensitive Munitions Strategic Plan (IMSP) to address the identified IM technology needs of the Marine Corps.
                                             
                                                 
                                                     Fire Support Mods (FSM)
                                                     Funding is used for upgrades, engineering change proposals (ECP), and modifications to system hardware and software for the Marine Artillery Survey Set (MASS), Meteorological Information Manager (MMIM), Global Positioning System Survey (GPS-S), the Improved Position Azimuth Determining System (IPADS), and the Joint Terminal Attack Controller-Laser Target Designator (JTAC-LTD) as well as technical refresh for target acquisition, and artillery survey and meteorological systems. Funding is also used for upgrades, Engineering Change Proposals (ECPs) and modifications for guided munitions and fire control systems which falls within Fire Support Systems for the Marine Corps.
                                                     
                                                         
                                                             2.763
                                                             0
                                                             - Continued development of acoustic detection system to replace GCFS system. 
- Continued product improvements to increase performance capability of legacy targeting and other fire support systems.
- Continued development of advanced components for the Improved Position Azimuth Determining System (IPADS) replacement system.
- Initiated Modeled Meteorological Manager (MMIM)communication testing with a Global Broadcast Service (GBS) Portal Receiver Suite (PRS).
                                                        
                                                    
                                                     
                                                         
                                                             2.511
                                                             0
                                                             - Continue development of GCFS replacement components for operational usage and obsolescence management.
- Continue product improvements to increase performance capability of legacy targeting and other fire support systems.
- Continue development of advanced components for the Improved Position Azimuth Determining System (IPADS) replacement system.
- Complete Modeled Meteorological Manager (MMIM)communication testing with a Global Broadcast Service (GBS) Portal Receiver Suite (PRS).
                                                        
                                                         
                                                             1.982
                                                             0
                                                        
                                                         
                                                             1.982
                                                             0
                                                             - Continue product improvements to increase performance capability of legacy targeting and other fire support systems.
- Continue development of advanced components for the Improved Position Azimuth Determining System (IPADS) replacement system.
- Initiate development of new software configuration changes for Modeled Meteorological Manager (MMIM) to inter-operate with global meteorological models.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY 2019 to FY 2020 is due to decrease in FSM efforts.
                                                    
                                                
                                                 
                                                     Family of Artillery Munitions (FAM)
                                                     FAM - Efforts include acquisition planning for future munitions, replacement of existing stockpiles, and providing technologically enhanced artillery munitions in order to mitigate/fill capability gaps in range, accuracy, and lethality and reduce undue logistical burden.  Additionally, the program office addresses Weapon System Explosives Safety Review Board (WSESRB) requirements for naval transportation issues for all artillery projectiles, propellants, and fuzes.

The M483A1 and M864 155mm DPICM munitions will no longer be authorized for use after 2018 because they fail to meet the 1 percent Unexploded Ordinance (UXO) criteria established by the Department of Defense Policy memorandum dated 19 June 2008 (DoD Policy on Cluster Munitions and Unintended Harm to Civilians).  

The Marine Corps is interested in solutions that are effective against the same target sets the M483A1 and M864 munitions are designed to engage, this includes: individual area targets dispersed over a defined area, targets whose precise locations are not known, time-sensitive or moving targets, and massed formations of enemy forces.  Furthermore, in order to review possible joint development with partner nations the USMC is interested in options compliant with DoD policy and the Convention on Cluster Munitions (CCM) treaty.  Solutions which are compliant to DoD Policy on Cluster Munitions but not the CCM treaty are also of interest.
                                                     
                                                         
                                                             0.261
                                                             0
                                                             -Continued to monitor and support joint development with U.S. Army artillery ammunition programs in order to leverage and influence Army developmental efforts.  Provide USMC specific safety analysis for Dual Purpose Improved Conventional Munitions (DPICM) replacement munition and Precision Guidance Kit (PGK) anti-jam development.
                                                        
                                                    
                                                     
                                                         
                                                             0.321
                                                             0
                                                             -Continue to monitor and support joint development with U.S. Army artillery ammunition programs in order to leverage and influence Army developmental efforts.  Provide USMC specific safety analysis for Dual Purpose Improved Conventional Munitions (DPICM) replacement munition and Precision Guidance Kit (PGK) 150mm no function software upgrade, and anti-jam development.
                                                        
                                                         
                                                             1.080
                                                             0
                                                        
                                                         
                                                             1.080
                                                             0
                                                             -Conduct additional munitions safety efforts, testing and analysis of results required to achieve type qualification and review board approvals for Dual Purpose Improved Conventional Munitions (DPICM) replacement munition and Precision Guidance Kit Modernization(PGK-M). 
-Review possible joint munitions development efforts with partner Services and other nations that are compliant with DoD policy and the Convention on Cluster Munitions (CCM) treaty.  
-Research munitions which are compliant to DoD Policy on Cluster Munitions but not the CCM treaty.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FAM funding line has received $759K baseline increase in FY20. This funding will provide engineering, safety, analytical and administrative efforts required to achieve type qualification and safety review board approval, either by the JSWSR or WSESRB for DPICM replacement munitions.
                                                    
                                                
                                                 
                                                     Common Laser Range Finder (CLRF)
                                                     The Common Laser Range Finder Integrated Capability (CLRF IC) is an association of targeting systems that provide handheld, lightweight, man portable devices supporting the employment of air and surface fires. They provide foot mobile users the ability to locate, identify, mark and designate targets in both day and night conditions for engagement by fire support and weapons platforms. CLRF IC systems support the collection and dissemination of targeting information to maneuver, fire support, and intelligence personnel via external digital devices such as the Advanced Field Artillery Tactical Data System (AFATDS) and the Target Handoff System (THS) using associated Combat Net Radios. The CLRF IC includes two major components; The CLRF IC Laser Range Finder(LRF) supports the requirement to locate and transmit targeting information while the Next Generation Hand Held Targeting System (NGHTS)combines the capabilities of the LRF with the ability to designate for specific requirements associated with laser guided munitions.
                                                     
                                                         
                                                             0.473
                                                             0
                                                             Awarded NGHTS Phase 1 OTAs
                                                        
                                                    
                                                     
                                                         
                                                             3.167
                                                             0
                                                             Initiate development of the NGHTS to replace current fielded laser designators and spot imager into a single foot mobile capability.
                                                        
                                                         
                                                             4.711
                                                             0
                                                        
                                                         
                                                             4.711
                                                             0
                                                             Continue development of NGHTS with completion planned for FY21
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 is due to increased integration requirements to complete prototyping to support LRIP phase of project.
                                                    
                                                
                                                 
                                                     Family of Internally Transportable Vehicle (FITV)
                                                     Family of Internally Transportable Vehicle (FITV) program fields expeditionary vehicles to ground units to support various operations. Provides the Marine Air-Ground Task Force (MAGTF) ground combat units with vehicles transportable in the MV-22 and CV-22 tilt-rotor aircraft as well as the CH53.
                                                     
                                                         
                                                             1.550
                                                             0
                                                             FITV funding continues the ULTV technology demonstration effort to evaluate commercial vehicle candidates for possible
use by the Marine Corps and to identify performance envelopes of currently available COTS base configuration vehicles
that are capable of being internally transported.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 and out decrease is due to realignment from project 3098, Fire Support Systems, to project 3775 Family of Internally Transportable Vehicles.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Conventional Ground Ammunition
                                                     All DoD services are required to field munitions that are insensitive munitions (IM) compliant. IM
compliancy is measured by the performance of munitions to six tests; Fast Cook-Off, Slow Cook-Off, Bullet Impact,
Fragment Impact, Sympathetic Detonation, and Shape Charge Jet. Services are required to submit IM Strategic Plans annually delineating how they intend on executing their Service IM effort to maximize IM improvements to both new development and legacy conventional ground ammunition. These IM Strategic Plans, Supporting Plan of Actions, and Milestones, with funding trial, are submitted to the JROC, demonstrating each Service's commitment to the continuing effort to improve IM characteristics of Conventional Ground Ammunition, for approval. In order to achieve the system's IM performance, the Conventional Ground Ammunition developer/owner must have new technology identified and available to address IM shortfalls at the onset of the ammunition development or available for insertion during improvement opportunities for legacy ammunition. Under this program, the USMC invests in IM technology which will improve its existing munitions IM reactions or ability to reliably initiate IM technologies and complies with the OSD mandate for maximum feasible IM compliance.
                                                     
                                                         
                                                             0.512
                                                             0
                                                             Continue -
(1) Developed Insensitive Munitions (IM) Compliant 120mm Tail Charge (U.S. Army Armament Research Development and Engineering Center, Picatinny NJ)
-Complete ballistic testing of new TCA design and integrate IM technology into weapon.

(2) Developed Mk22 Mod 4 (J143) Rocket Motor Slow Cook-off Mitigation (Naval Surface Warfare Center Indian Head Explosive Ordnance Disposal Technology Division, Indian Head, MD)
-FY18 effort includes rocket motor vulnerability effects study and engineering hardware design and validation.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Funds transferred to project C3774.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Funds transferred to project C3774.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/473302
                                                     Fire Support Mods
                                                     
                                                         4.064
                                                         9.741
                                                         4.299
                                                         4.299
                                                         4.413
                                                         24.548
                                                         31.639
                                                         31.732
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6545
                                                     Family of ITV
                                                     
                                                         1.266
                                                         0.606
                                                         0.647
                                                         0.647
                                                         4.019
                                                         5.955
                                                         8.827
                                                         9.004
                                                         0.000
                                                         140.644
                                                    
                                                
                                                 
                                                     PMC/473300
                                                     Common Laser Range Finder (CLRF)
                                                     
                                                         18.196
                                                         15.904
                                                         12.955
                                                         12.955
                                                         0.982
                                                         43.372
                                                         23.559
                                                         24.429
                                                         0.000
                                                         146.414
                                                    
                                                
                                            
                                             These programs range from off-the-shelf modifications to developmental items.  Development will typically be conducted at government labs.  

Fire Support Mods:  
Initiate coordination between the Army's Armament, Research and Development Engineering Center (ARDEC), and MCSC's and NSWC DD science and technology efforts to commence development of the Future Survey System.  Continue liaison with the Army's PM TAS in order to leverage future efforts and increase the probability of a joint procurement. Initiate development of a MMIM communications reach back capability to allow for ingestion of meteorological data into artillery firing data for units deployed to austere locations with limited or no bandwidth communications.   Procure hardware and software refreshes for the GPSS, MASS and MMIM to ensure compliance with cybersecurity policies, address obsolescence and interoperability with other C2 systems.

Family of Artillery Munitions (FAM): 
Program includes artillery munitions which are being developed by the Army. The Army is the lead service for these programs but continues to interact with the FAM IPT to ensure USMC requirements and capability needs are met. This allows the USMC to become users of the munition and certify the round for naval transportation. The munitions include but are not limited to; Dual Purpose Improved Conventional Munitions (DPICM), Precision Guidance Kit (PGK), M1122 High Explosive (HE) and M1123 Infrared (IR) and M1124 Visible Light (VL) 155mm rounds. Each munitions' status is tracked to ensure Marine Corps requirements are satisfied throughout the systems lifecycle.  

Common Laser Range Finder (CLRF):
The Common Laser Range Finder Integrated Capability (CLRF IC) will develop the NGHTS to replace current fielded laser designators and spot imager into a single foot mobile capability and implement targeted Engineering Change Proposals into the currently fielded target location device to provide Joint Fires Observers and Joint Terminal Attack Controllers a single lightweight mission defined device that meets future operational requirements and extends the equipment service life to 2035. NGHTS will be procured via a full and open competition.

Family of Internally Transportable Vehicles (FITV):
The FITV program strategy is to explore, research and recommend efforts to address and identify solutions to  reliability and safety design issues through government off-the-shelf (GOTS), commercial off-the-shelf (COTS) or modified off-the-shelf (MOTS) components. This includes the efforts to begin to replace the current Family of Internally Transportable Vehicles (FITV) and  Utility Task Vehicle (UTV). This effort transfers to 3775.

Conventional Ground Ammunition:
The Conventional Ground Ammunition strategy is to invest in Insensitive Munitions (IM) technologies to address IM shortfalls of priority programs identified in the bi-annual Marine Corps Insensitive Munitions Strategic Plan (IMSP).  Once the IM technologies have been successfully demonstrated and matured, the intent is to insert the new technologies into new conventional ground ammunition development as well as provide opportunities to improve legacy munitions IM characteristics.  The IM R&D effort directly addresses the mandated OSD requirement to obtain incremental IM improvement in pursuit of becoming fully IM compliant to the maximum extent practicable.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     CLRF-Increase of 1.544 from FY 2019 to FY 2020 is due to increased integration requirements to complete prototyping to support LRIP phase of project.
                                                     
                                                         
                                                             Prior Year Cumulative  Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 117.783
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 117.783
                                                            
                                                        
                                                         
                                                             FAM Development
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.155
                                                                
                                                                 
                                                                     0.155
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.155
                                                            
                                                        
                                                         
                                                             CLRF
                                                             MIPR
                                                             MCSC
                                                             MCSC
                                                             
                                                                 0.000
                                                                 
                                                                     0.473
                                                                     2018-02
                                                                
                                                                 
                                                                     3.167
                                                                     2019-02
                                                                
                                                                 
                                                                     4.711
                                                                
                                                                 
                                                                     4.711
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             WR
                                                             NAVSEA
                                                             Washington, DC
                                                             
                                                                 0.509
                                                                 
                                                                     0.300
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.809
                                                            
                                                        
                                                         
                                                             Conventional Ground Ammunition
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 1.492
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.492
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.851
                                                                 
                                                                     1.380
                                                                     2018-04
                                                                
                                                                 
                                                                     1.328
                                                                     2019-01
                                                                
                                                                 
                                                                     1.011
                                                                
                                                                 
                                                                     1.011
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 4.570
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 0.729
                                                                 
                                                                     0.728
                                                                     2018-01
                                                                
                                                                 
                                                                     0.390
                                                                     2019-01
                                                                
                                                                 
                                                                     0.691
                                                                
                                                                 
                                                                     0.691
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 2.538
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             WR
                                                             MCTSSA
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.473
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.473
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             MIPR
                                                             Army Research Lab
                                                             Adelphi, MD
                                                             
                                                                 11.346
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.546
                                                            
                                                        
                                                         
                                                             Fires Support Mods (MMIM)
                                                             MIPR
                                                             Army Research Lab
                                                             Adelphi, MD
                                                             
                                                                 1.352
                                                                 
                                                                     0.355
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 1.987
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.615
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.615
                                                            
                                                        
                                                         
                                                             FITV Engineering Support
                                                             C
                                                             CPFF
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.925
                                                                 
                                                                     1.418
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.343
                                                            
                                                        
                                                         
                                                             FAM Engineering Support
                                                             WR
                                                             NSWC
                                                             Dahlgren, VA
                                                             
                                                                 2.752
                                                                 
                                                                     0.261
                                                                     2018-01
                                                                
                                                                 
                                                                     0.321
                                                                     2019-01
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.559
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     FAM-Increase of 0.759 from FY 2019 to FY 2020 will provide additional engineering, safety, analytical and testing efforts required to achieve type qualification and review board approvals for Dual Purpose Improved Conventional Munitions (DPICM) replacement munition and Precision Guidance Kit Modernization (PGK-M).
                                                     
                                                         
                                                             FAM DPICM Replacement Munition Testing
                                                             C
                                                             BA
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding:  Fire Support Mods
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.549
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.549
                                                            
                                                        
                                                         
                                                             Fire Support Mods
                                                             WR
                                                             MCTSSA
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-02
                                                                
                                                                 
                                                                     0.120
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.120
                                                            
                                                        
                                                         
                                                             FITV Snow Mobility Test
                                                             C
                                                             BOA
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.229
                                                                 
                                                                     0.132
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.361
                                                            
                                                        
                                                         
                                                             Conventional Ground Ammunition
                                                             WR
                                                             NSWC
                                                             Indian Head, MD
                                                             
                                                                 0.059
                                                                 
                                                                     0.512
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.571
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.526
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.526
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                                                     Proj 3098
                                                     
                                                         
                                                             CLRF: Prototype Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             CLRF: DT
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                                                                     1
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                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3774
                                         Marine Corps Ammo
                                         
                                             0.000
                                             0.000
                                             1.321
                                             1.297
                                             1.297
                                             1.306
                                             1.314
                                             1.326
                                             1.353
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Conventional Ground Ammunition funding has been realigned from project 3098, Fire Support Systems to project 3774, Marine Corps Ammo.  Realignment of efforts to new projects in FY 19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             Ammunition Life Cycle Management Program supports PM Ammo's responsibility for Total Life Cycle Management for ground conventional munitions.  Accordingly, PM Ammo is a member of the joint services Ammunition Logistics Research and Development IPT (ALR&D IPT).  Each year the IPT solicits R&D projects from all of the services.  The IPT looks for innovative ideas to enhance logistical support for munitions.  Approximately 20 Ammo Logistics R&D projects are voted on each year by the IPT.  They are prioritized by voting actions of the Senior Review Board and funding sources are identified.  Since the funding for ammunition procurement is outpaced by annual expenditures, ammunition logistics R&D projects designed to extend the shelf life of our current inventory, provide enhanced packaging to "lighten the load" of our munitions, and other such projects will go a long way to ensure the Marine Corps can maintain combat readiness with a reliable conventional ammunition inventory into the future.

Conventional Ground Ammunition is a project that identifies and develops Insensitive Munitions (IM) Technologies to address IM shortfalls in new Marine Corps development or improvements to legacy Conventional Ground Ammunition to meet OSD mandated IM compliance requirements.  These IM Technology investments directly support the development of the bi-annual Marine Corps Insensitive Munitions Strategic Plan (IMSP) to address the identified IM technology needs of the Marine Corps.
                                             
                                                 
                                                     Ammunition Life Cycle Management
                                                     Ammunition Life Cycle Management Program supports the PM Ammo responsibility for Total Life Cycle Management for ground conventional munitions.  Accordingly, PM Ammo is a member of the joint services Ammunition Logistics Research and Development IPT (ALR&D IPT).  Each year the IPT solicits R&D projects from all of the services.  The IPT looks for innovative ideas to enhance logistical support for munitions.  Approximately 20 Ammo Logistics R&D projects are voted on each year by the IPT.  They are prioritized by voting actions of the Senior Review Board and funding sources are identified.  Since the funding for ammunition procurement is outpaced by annual expenditures, ammunition logistics R&D projects designed to extend the shelf life of our current inventory, provide enhanced packaging to "lighten the load" of our munitions, and other such projects will go a long way to ensure the Marine Corps can maintain combat readiness with a reliable conventional ammunition inventory into the future.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Previously funded in Project C2086.
                                                        
                                                    
                                                     
                                                         
                                                             0.803
                                                             0
                                                             - Continue to support the FY18 projects: Emergency Resupply project & two automated site planning projects
- Lightweight Ammunition Packaging (LAP) Project:  Develop a lightweight ammunition container that "lightens the load" on individual Marines and saves transportation costs across all modes of transportation.
                                                        
                                                         
                                                             0.776
                                                             0
                                                        
                                                         
                                                             0.776
                                                             0
                                                             - Support the following FY20 projects:  
Loose Ammo Turn-in Machine Project: Develop a "coin star" type device that can rapidly inspect, segregate and count large volumes of small arms cartridges - saves manpower by eliminating the need to physically inspect each cartridge by hand.
Repackaging and Remarking project: Provides a better method to repackage ammunition that is returned from the field and supports the rapid shipment of that ammunition back to an ammunition supply point.
Ammo Inspection Tools Project: Provides Marines with automated means to count and inspect munitions. Reduces manpower needs and increases inventory accuracy.
Pallet Level Tracking Tool Project: Develop a tracking device that can monitor the environmental conditions and location of palletized munitions. Enhances the ability to determine the life expectancy of the munitions based on the environmental exposure experienced by each pallet.  
Lightweight Ammo Packaging Test: Test the lightweight ammunition container developed in FY19 to determine if the new container meets the specifications of the MIL-STD-1904B.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY2020.
                                                    
                                                
                                                 
                                                     Conventional Ground Ammunition
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Previously funded in Project C3098.
                                                        
                                                    
                                                     
                                                         
                                                             0.518
                                                             0
                                                             The FY19 increase is due to the realignment of funding from project C3098, Fire Support Systems to project C3774, Marine Corps Ammo.

Continue
(1) Mk22 Mod 4 (J143) Rocket Motor Slow Cook-off Mitigation (Naval Surface Warfare Center Indian Head Explosive Ordnance Disposal Technology Division, Indian Head, MD)

The FY19 effort will include integration of concept design, hardware fabrication and testing.

Initiate
(1) LAW FFE Particle Impact Mitigation Sleeve (Armament Research and Development Engineering Command, Picatinny NJ)
Optimize PIMS design for LAW FFE M72E10 to improve bullet/fragment impact performance.  PIMS technology developed under Joint Insensitive Munitions Technology Program, FY19 funding will be used to optimize the PIMS design for the LAW FFE M72E10 anti-structure munition to improve reaction from bullet and fragment impact threats.  

OCO:
N/A.
                                                        
                                                         
                                                             0.521
                                                             0
                                                        
                                                         
                                                             0.521
                                                             0
                                                             Continue
(1) Mk22 Mod 4 (J143) Rocket Motor Slow Cook-off Mitigation (Naval Surface Warfare Center Indian Head Explosive Ordnance Disposal Technology Division, Indian Head, MD) 
Complete testing of final configuration to improve slow cook off performance.  

(2) LAW FFE Particle Impact Mitigation Sleeve (Armament Research and Development Engineering Command, Picatinny NJ)
Continue development of  PIMS technology for LAW FFE M72E10 rounds to improve bullet/fragment impact performance.  FY20 funding will be used to demonstrate final design in live fire and drop tests.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             Non Developmental Item/Commercial off the Shelf (NDI/COTS).
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Ammunition Life Cycle Management
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.803
                                                                     2018-12
                                                                
                                                                 
                                                                     0.776
                                                                
                                                                 
                                                                     0.776
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Ground Ammunition
                                                             WR
                                                             NSWC IHEODTD
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.318
                                                                     2019-01
                                                                
                                                                 
                                                                     0.321
                                                                
                                                                 
                                                                     0.321
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Conventional Ground Ammunitionn
                                                             WR
                                                             ARDEC
                                                             Picatinny NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-01
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Proj 3774
                                                     
                                                         
                                                             Ammunition Life Cycle Management - no major milestones
                                                             
                                                                 
                                                                     1
                                                                     2019
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                                                             Conventional Ground Ammunition - no major milestones
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3775
                                         Family of Internally Transportable Vehicles (FITV)
                                         
                                             0.253
                                             0.000
                                             0.245
                                             2.180
                                             2.180
                                             2.183
                                             0.235
                                             0.240
                                             0.245
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, Family of Internally Transportable Vehicles funding has been realigned from project 3098, Fire Support Systems to project 3775 Family of Internally Transportable Vehicles. Realignment of efforts to new projects in FY 19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             The Family of Internally Transportable Vehicles (FITV) are light weight and internally transportable in the V-22, CH-53D & CH53E tilt and rotary wing aircraft consisting of the Utility Task Vehicle (UTV)and the future Ultra-Light Tactical Vehicle (ULTV). The FITV provide deployed Marine Air-Ground Task Force (MAGTF) and Marine Expeditionary Unit (Special Operations Capable) (MEU (SOC)) with vehicles that are internally transportable in selected rotary and fixed wing aircraft. The FITV are expeditionary vehicles supporting over-the-horizon amphibious operations, irregular warfare and enhanced company operations. It is fielded to Infantry and Reconnaissance units. Speed, maneuverability, and the use of cover and concealment are the crew's primary means of survival. Efforts have begun to replace the current Family of Internally Transportable Vehicles. This initiative is called the Ultra-Light Tactical Vehicle (ULTV), which will replace the current Utility Task Vehicles (UTV).  The ULTV will be a government-off-the shelf (GOTS) or Commercial-Off-the-Shelf (COTS)or modified-off-the-shelf (MOTS) solution that will fulfill the FITV mission of an internally transportable vehicle noted above and is planned to have logistics, communications, and weapons mounted variants. The FY19 to FY20 increase of $1.935M is due to vehicle testing on performance and durability along with operational assessments.
                                             
                                                 
                                                     Family of Internally Transportable Vehicles
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Program reported under Project 3098
                                                        
                                                    
                                                     
                                                         
                                                             0.245
                                                             0
                                                             FITV funding continues the ULTV technology demonstration effort to evaluate commercial vehicle candidates for possible use by the Marine Corps and to identify performance envelopes of currently available COTS base configuration vehicles that are capable of being internally transported.
                                                        
                                                         
                                                             2.180
                                                             0
                                                        
                                                         
                                                             2.180
                                                             0
                                                             FITV funding will test durability and performance requirements for potential ULTV commercial candidates that will be provided from vendors as bid samples, as well as execute an operational assessment to determine Marine Corps suitability and effectiveness.  The information gathered during these events will be used as criteria for the ULTV production contract.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 increase of $1.935M is due to vehicle testing on performance and durability along with operational assessments.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/6545
                                                     Ultra-Light Tactical Vehicle (ULTV)
                                                     
                                                         1.266
                                                         0.606
                                                         0.647
                                                         0.647
                                                         4.019
                                                         5.955
                                                         8.827
                                                         9.004
                                                         0.000
                                                         140.644
                                                    
                                                
                                            
                                             The ULTV program is currently conducting a technology demonstration to evaluate commercial vehicle candidates for possible use by the Marine Corps and to identify performance envelopes of currently available COTS based configuration vehicles that are capable of being internally transported.  The final vehicle solution will be determined through full and open competition.  Vendors will have the opportunity to respond to a request for proposal (RFP), the government will select three vendors to provide bid samples for testing and operational assessments.  The information gathered during these events will be used as criteria for determining the ULTV production contract.   

The FITV program strategy is to explore, research and recommend efforts to address and identify solutions to reliability and safety design issues through government off-the-shelf (GOTS), commercial off-the-shelf (COTS) or modified off-the-shelf (MOTS) components.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             ULTV Technology Demonstration
                                                             C
                                                             CPFF
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.245
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Testing Events
                                                             C
                                                             CPFF
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.253
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.180
                                                                
                                                                 
                                                                     1.180
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.433
                                                            
                                                        
                                                         
                                                             Operational Assesment
                                                             C
                                                             CPFF
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.000
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                                         4002
                                         Family of Raid Reconnaissance
                                         
                                             1.077
                                             0.526
                                             7.556
                                             1.613
                                             1.613
                                             1.842
                                             18.345
                                             22.671
                                             23.124
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Project supports multiple airborne/parachuting and specialized reconnaissance related programs focusing on immediate capability enhancements for numerous insertion and personnel equipment shortfalls currently within Marine Reconnaissance and Marine Raider units.  These enhancements will improve airborne and amphibious capability,equipment and items for direct action missions, and specialized raid equipment.
                                             
                                                 
                                                     Airborne Reconnaissance Equipment (ARE)
                                                     
                                                         
                                                             0.421
                                                             0
                                                             - Continued Enhanced Multi Mission Parachute System (EMMPS)/Parachute System-2 (PS-2) system performance and system safety verification.
- Continued research, development and testing on personnel parachutes and ancillary items to include equipment bags, oxygen systems, and high altitude navigation devices.
                                                        
                                                    
                                                     
                                                         
                                                             0.427
                                                             0
                                                             - Complete EMMPS/PS-2 system performance and system safety verification.
- Continue system/technology upgrades and evaluation of emergent and reliable solutions for challenges in support of MAGTF Joint Force and USSOCOM commanders. RDTE upgrades include the High-Altitude-Opening Navigation System (HAHONAV) and the Parachutist High Altitude Oxygen System.
- Continue research, development testing of parachuting capabilities for accessing the battlespace, including
High Altitude Low Opening and Low Altitude Personnel Parachutes and related ancillary items.
                                                        
                                                         
                                                             0.150
                                                             0
                                                        
                                                         
                                                             0.150
                                                             0
                                                             - Continue system/technology upgrades and evaluation of emergent and reliable solutions for challenges in support of MAGTF Joint Force and USSOCOM commanders. RDTE upgrades include the High-Altitude-Opening Navigation System (HAHONAV) and the Parachutist High Altitude Oxygen System.
- Continue research, development testing of parachuting capabilities for accessing the battlespace, including
High Altitude Low Opening and Low Altitude Personnel Parachutes and related ancillary items.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $.277M from FY2019 to FY2020 is due to finalization of testing for EMMPS/PS-2.
                                                    
                                                
                                                 
                                                     Amphibious Reconnaissance Capability
                                                     
                                                         
                                                             0.105
                                                             0
                                                             - Continued research and development of amphibious support equipment in support of MAGTF Joint Force and USSOCOM commanders to maneuver, surface or subsurface operations. Specifically, the testing and evaluation of new Combatant Rubber Raiding Craft (CRRC) technology for amphibious reconnaissance capability along with the testing and evaluation efforts for life cycle replacement w/DeBatts Rubber Rigid Inflatable boat.

- Initiated research and development efforts for navigation capabilities of the Diver Reconnaissance Vehicle (DRV); the replacement for the Diver Propulsion Device (DPD).
                                                        
                                                    
                                                     
                                                         
                                                             0.116
                                                             0
                                                             - Continue research and development of amphibious support equipment in support of MAGTF Joint Force and USSOCOM commanders to maneuver, surface or subsurface operations. Specifically, continue research and development efforts for navigation capabilities of the Diver Reconnaissance Vehicle (DRV).
                                                        
                                                         
                                                             0.302
                                                             0
                                                        
                                                         
                                                             0.302
                                                             0
                                                             - Continue research and development of amphibious support equipment in support of MAGTF Joint Force and USSOCOM commanders to maneuver, surface or subsurface operations. 
- Initiate research and development efforts for navigation capabilities of the Enhanced Diver Propulsion Device (E-DPD).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $.186M from FY2019 to FY2020 is due to the purchase of 1 E-DPD for testing in open water.
                                                    
                                                
                                                 
                                                     Aerial Delivery and Autonomous Distribution Entry
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             7.013
                                                             0
                                                             - Initiate research and development of block upgrades for the Air Delivery Family of Systems for steerable, extended glide systems that can deliver critical supplies when employing standoff or high altitude release for tactical advantage. Research and development will enhance the accuracy of operation in a GPS-denied environment, the interoperability with personnel, the One-Time Use Modular Autonomous Guidance Unit (MAGU), the modularity within aerial delivery systems and various other critical capabilities such as tracking, programming and battery diagnostics. 
- Initiate research and development of Unmanned Logistics System (ULS)/Aerial Delivery and Autonomous Distribution (A2D2).  Specifically, the integration and development of autonomy aspects for a distribution system of support for resupply and air drops. Developed capabilities will also add retrograde and unit to unit transit re-distribution not inherent with air drop alone. Release Engineering, Manufacturing and Development (EMD) contract and Low Rate Initial Production (LRIP) contract aligned to Milestone B and C. Certifications include Information Assurance and Net Ready.
                                                        
                                                         
                                                             1.161
                                                             0
                                                        
                                                         
                                                             1.161
                                                             0
                                                             - Continue research and development of block upgrades for the Air Delivery Family of Systems for steerable, extended glide systems that can deliver critical supplies when employing standoff or high altitude release for tactical advantage. Research and development will enhance the accuracy of operation in a GPS-denied environment, the interoperability with personnel, the One-Time Use Modular Autonomous Guidance Unit (MAGU), the modularity within aerial delivery systems and various other critical capabilities such as tracking, programming and battery diagnostics. 
- Continue research and development of ULS/A2D2.  Specifically, the integration and development of autonomy aspects for a distribution system of support for resupply and air drops.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $5.852M from FY2019 to FY2020 is due to ULS-A finalization of Joint Capability Technology Demonstration, Phase I development focused on autonomy and refinement of Common Control Module/Human Machine Interface (CCM/HMI) interfaces.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/6518
                                                     Amphibious Support Equipment
                                                     
                                                         6.230
                                                         14.890
                                                         7.101
                                                         7.101
                                                         7.181
                                                         32.858
                                                         52.717
                                                         45.640
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             (U) Airborne Reconnaissance Equipment (ARE) acquisition strategy is to fund engineering changes and product upgrade testing and development for various reconnaissance special purpose equipment for aerial delivery and parachuting, such as the Parachutist's High Altitude Oxygen System (PHAOS); Automatic Activation Device (AAD); and the Tandem Offset Resupply Delivery System (TORDS)/Military Tandem Tethered Bundle (MTTB) System.

(U) Amphibious Reconnaissance Capability acquisition strategy is to fund engineering changes and product upgrade testing and development for various reconnaissance special purpose and lifesaving equipment for Marine Corps diving and small craft, such as the Marine Assault Breacher's Kit (MABK), Marine Individual Assault Kit (MIAK), Diver Propulsion Device (DPD), Combat Rubber Raiding Craft (CRRC) and the Diver Reconnaissance Vehicle (DRV).

(U) Aerial Delivery and Autonomous Distribution acquisition strategy is to provide a scalable and flexible transportation (delivery, transfer and retrograde) of all classes of supply (I-IX) across the range of military operations (ROMO) for standoff/clandestine operational requirements, such as Joint Precision Air Delivery System (JPADS), conventional and precision Heavy Equipment Air Delivery System (HEADS), conventional and precision Container Delivery System (CDS), Low-Cost Container Delivery System (LCCDS), Low-Cost Cargo Parachutes (LCCP), Family of Cargo Parachutes (FoCP) and Unmanned Logistics Systems (ULS).
                                             Milestone reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             ARE, Various
                                                             Various
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.014
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.015
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARE, Jumper Testing Capability
                                                             MIPR
                                                             Yuma Proving Ground
                                                             Yuma, AZ
                                                             
                                                                 0.182
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.150
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARC, MABK and RDOPTS
                                                             MIPR
                                                             DLA Troop Support
                                                             Philadelphia, PA
                                                             
                                                                 0.133
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARC, A/M Tech Package
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.000
                                                                 
                                                                     0.015
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.015
                                                            
                                                        
                                                         
                                                             ARC, Battery Chargin Sys
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico
                                                             
                                                                 0.000
                                                                 
                                                                     0.030
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.010
                                                                
                                                                 
                                                                     0.010
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.040
                                                            
                                                        
                                                         
                                                             ADAD ULS-AIR
                                                             Various
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.500
                                                                     2019-05
                                                                
                                                                 
                                                                     0.335
                                                                
                                                                 
                                                                     0.335
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.835
                                                            
                                                        
                                                         
                                                             ADAD ULS-AIR
                                                             MIPR
                                                             US Army RDECOm
                                                             Natick, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.271
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.271
                                                            
                                                        
                                                         
                                                             ARC, E-DPD
                                                             TBD
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.026
                                                                     2018-12
                                                                
                                                                 
                                                                     0.192
                                                                
                                                                 
                                                                     0.192
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.218
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             ARE, Sys Eng Support
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.116
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ADAD, Sys Eng Support
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                         
                                                             ADAD Sys Eng Support
                                                             Various
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.036
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-03
                                                                
                                                                 
                                                                     0.150
                                                                
                                                                 
                                                                     0.150
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.586
                                                            
                                                        
                                                         
                                                             ADAD SYS Eng Support
                                                             MIPR
                                                             US Army RDECOM
                                                             Natick, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.469
                                                                     2019-04
                                                                
                                                                 
                                                                     0.200
                                                                
                                                                 
                                                                     0.200
                                                                     2020-04
                                                                
                                                                 0.000
                                                                 0.669
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             ARE, Various (travel)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.104
                                                                 
                                                                     0.041
                                                                     2018-06
                                                                
                                                                 
                                                                     0.043
                                                                     2019-09
                                                                
                                                                 
                                                                     0.056
                                                                
                                                                 
                                                                     0.056
                                                                     2020-09
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ARC, DeBatts  Testing
                                                             WR
                                                             NSWC
                                                             Carderock
                                                             
                                                                 0.009
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.060
                                                                     2018-12
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.129
                                                            
                                                        
                                                         
                                                             ARE, PS2 FAT Dummy Drops
                                                             MIPR
                                                             YPG
                                                             Yuma
                                                             
                                                                 0.000
                                                                 
                                                                     0.278
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.278
                                                            
                                                        
                                                         
                                                             ARE, EMMPS Jumper Testing
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico
                                                             
                                                                 0.046
                                                                 
                                                                     0.092
                                                                     2018-06
                                                                
                                                                 
                                                                     0.093
                                                                     2019-06
                                                                
                                                                 
                                                                     0.094
                                                                
                                                                 
                                                                     0.094
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 0.325
                                                            
                                                        
                                                         
                                                             ADAD Software Testing
                                                             MIPR
                                                             NRSDEC
                                                             Natick
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.583
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.583
                                                            
                                                        
                                                         
                                                             ARC, Various (travel)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.053
                                                                 
                                                                     0.035
                                                                     2018-09
                                                                
                                                                 
                                                                     0.030
                                                                     2019-09
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2020-09
                                                                
                                                                 0.000
                                                                 0.158
                                                            
                                                        
                                                         
                                                             ARC, Dive Tablet
                                                             MIPR
                                                             DLA Troop Support
                                                             Philadelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.035
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.035
                                                            
                                                        
                                                         
                                                             ADAD, ULS-AIR
                                                             TBD
                                                             NAVAIR
                                                             PAX RIVER, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-08
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             ADAD, ULS-AIR
                                                             MIPR
                                                             US ARMY, RDECOM
                                                             Natick, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.300
                                                                     2019-08
                                                                
                                                                 
                                                                     0.226
                                                                
                                                                 
                                                                     0.226
                                                                     2020-08
                                                                
                                                                 0.000
                                                                 0.526
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 4002
                                                     
                                                         
                                                             Air Recon:  EMMPS/PS2 Jumper Testing
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Air Recon:  EMMPS/PS2 Award
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Amphibious Reconnaissance: Aerial Delivery and Autonomous Distribution (A2D2) Prototype
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Amphibious Reconnaissance: A2D2 Phase I TRV Flight Developmental Test and TRV80 Operational Demo
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Amphibious Reconnaissance: A2D2  Phase II TRV150/400 SkyFalcon Flight Developmental Test and Operational Eval
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Amphibious Reconnaissance: A2D2 Phase III SkyFalcon and TRV Flight Developmental Test and Final Operational Eval
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             5.000
                                             8.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             13.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Provide joint warfighters with lightweight ammunition and packaging savings to reduce the weight carried by personnel and mechanical vehicles. Efforts will also focus on research, prototypes and production solutions with direct impact to weight reduction that increase platform mobility (agility, time on target), increased lethality (carry more ammunition) and reduce combat load (less fatigue).
                                             
                                                 
                                                     Polymer Cased Small Arms Ammunitions
                                                     
                                                         5.000
                                                         Activities and Tasks required to successfully develop lightweight small caliber cartridge cases, container and link solutions to production.
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                                 
                                                     Advanced Lightweight Polymer Cased 7.62mm Ammunition
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         8.000
                                                         Activities and Tasks required to successfully develop and transition 7.62 lightweight cartridge case, container and link solutions to production at Lake City Army Ammunition Plant (LCAAP).
                                                    
                                                
                                            
                                             Leverage the Office of the Under Secretary of Defense for Acquisition and Sustainment (OUSD(A&S) policy/strategy for Other Transaction Agreements (OTAs) to rapidly assess promising technology regarding Research, Prototypes and Production.
                                             Milestone reviews and OSD execution benchmarks as defined.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Polymer Cased Small Arms Ammunitions
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     4.400
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.400
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) Phase IIA
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.463
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.463
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) Phase IIB
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             Lightweight Links
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Accelerated Aging
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.872
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.872
                                                            
                                                        
                                                         
                                                             Propellant Optimization
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Metal Injection Molding (MIM) Process Analysis
                                                             C
                                                             BOA
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Program Monitoring
                                                             MIPR
                                                             NSWC Indian Head
                                                             Indian Head, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.600
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) ARDEC Support
                                                             MIPR
                                                             ARDEC
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.120
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.120
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) PM MAS Support
                                                             MIPR
                                                             PM Manuever Ammunition Systems (MAS)
                                                             Picatinny Arsenal, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.230
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.230
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) ARL Support
                                                             MIPR
                                                             US Army Research Laboratory (ARL)
                                                             Adelphi, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.090
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.090
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) BSO Support
                                                             MIPR
                                                             Ballistic Services Office (BSO)
                                                             Independence, MO
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) ATC Support
                                                             MIPR
                                                             Aberdeen Test Center (ATC)
                                                             Aberdeen Proving Grounds, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.600
                                                            
                                                        
                                                         
                                                             Lightweight Small Caliber Ammunition (LSCA) USMC Support
                                                             MIPR
                                                             NSWC Corona
                                                             Fallbrook, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.400
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206623M_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Polymer Cased Small Arms: Aging Evaluation - no major milestones
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: LSCA Phase IIA
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: LSCA Phase IIB
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: Lightweight Links
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: Accelerated Aging
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: Propellant Optimazation
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Advanced Light Weight Case Ammunition: Metel Injection Molding
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0206624M
                                 Marine Corps Cmbt Services Supt
                                 231
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     262.379
                                     24.915
                                     29.905
                                     37.761
                                     37.761
                                     15.573
                                     15.259
                                     14.304
                                     14.590
                                     Continuing
                                     Continuing
                                
                                 This program element (PE) provides funding for Marine Air-Ground Task Force requirements for Combat Service Support equipment improvement. It will enhance combat breaching capabilities of the ground combat elements, logistics, maintenance and transportation. The PE also provides improvements in all areas of Combat Service Support Equipment Vehicles by determining the replacement for the light fleet of vehicles. This includes projects such as: Alternative Power Sources for Communications Equipment (APSCE) which is a suite of devices that provide the commander with the capability to use existing power to operate his communication equipment, computers and peripheral equipment instead of using batteries or fossil fuel generators; the Marine Corps Family of Automatic Test Systems (ATS), formerly TETS, which provides automatic testing capability for use by technicians both in garrison and forward edge of the battlefield; improvements in all areas of the M1A1 main battle tank, LVSR & MTVR; the High Performance Capabilities for Military Vehicles Project which is dedicated to applying the best practices of the motor sports industry to military vehicles including engineering expertise, equipment, and technology.
                                 
                                     
                                         25.258
                                         30.156
                                         40.903
                                         40.903
                                    
                                     
                                         24.915
                                         29.905
                                         37.761
                                         37.761
                                    
                                     
                                         -0.343
                                         -0.251
                                         -3.142
                                         -3.142
                                    
                                     
                                         
                                             -0.251
                                        
                                         
                                             0.084
                                             0.000
                                        
                                         
                                             -0.424
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.082
                                                     -3.082
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.060
                                                     -0.060
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.004
                                                
                                            
                                        
                                    
                                     The FY2020 funding request was reduced by $3.08M to account for the availability of prior year execution balances.

The net increase from FY19 to FY20 can primarily be attributed to the evaluation and integration of active and passive Survivability Layered Systems (i.e. signature management, crew situational awareness, and pre-shot systems) with the ongoing Active Protection System effort (proj. 3776), and a decrease in Mobile Power Equipment Next Gen Power Distribution System (proj. 2510) due to the procurement of the Micro-grid Advance Digital Control System (MADCS).
                                
                                 
                                     
                                         0201
                                         Logistical Veh Sys Replacement (LVSR)
                                         
                                             38.341
                                             0.239
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             38.580
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, LVSR funding has been realigned from project 0201, Logistics Vehicle System Replacement, to project 2509, Motor Transport Mod.  Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             The Logistics Vehicle System Replacement (LVSR) is the USMC Marine Air-Ground Task Force (MAGTF) Heavy Lift Capability system. The Medium/Heavy Modification line funds numerous modifications and initiatives that are required to address operational priorities, engineering change proposals, safety concerns, support equipment inefficiencies, product quality deficiencies, and other issues that effect vehicle reliability, availability, maintainability and readiness. A proactive and focused approach ensures proper vehicle sustainment and life cycle management, and it allows the flexibility to develop and implement improvements as needed to respond to the evolving needs of the Marine Corps.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.239
                                                             0
                                                             - Continued to support safety modification development and ECP development required to meet the diverse environments of current and future operations of MAGTF Expeditionary Maneuver Warfare as continual changes in threat environment required an on-going and proactive approach.
- Completed development and provided solution to LVSR Brake ECP issues to LVSR fleet.
- Initiated development of Engineering Egress Lighting Solution.
- Initiated root cause analysis for the armored cab bracket failure.

OCO:
- N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Details provided in project 2509
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/5050
                                                     Logistics Vehicle System Replacement
                                                     
                                                         12.285
                                                         3.814
                                                         3.087
                                                         3.087
                                                         3.135
                                                         2.186
                                                         2.230
                                                         2.275
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/C2509
                                                     Logistics Vehicle System Replacement
                                                     
                                                         0.000
                                                         0.211
                                                         0.213
                                                         0.213
                                                         0.218
                                                         0.222
                                                         0.226
                                                         0.231
                                                         0.000
                                                         1.321
                                                    
                                                
                                            
                                             BLI 5050 contains multiple programs.  LVSR funding only is reflected above.
                                             The Logistics Vehicle System Replacement (LVSR) program is currently in sustainment utilizing RDT&E funding to address required Engineering Change Proposals (ECPs) to maintain relevancy on the battlefield and implement system requirements. LVSR funding in FY 2019 and out realigned to project unit 2509.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             LVSR Safety Mod Development
                                                             SS
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 1.928
                                                                 
                                                                     0.096
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.024
                                                            
                                                        
                                                         
                                                             LVSR ECP Development
                                                             SS
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 2.054
                                                                 
                                                                     0.143
                                                                     2018-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.197
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 17.398
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 17.398
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             LVSR Engineer Change Support
                                                             SS
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 1.005
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.005
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.648
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.648
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.296
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.296
                                                            
                                                        
                                                         
                                                             LVSR Armour Coupon Testing
                                                             Various
                                                             Not Specified
                                                             Aberdeen Test Centyer
                                                             
                                                                 0.065
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.065
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.947
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.947
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 0201
                                                     
                                                         
                                                             Safety Mod Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering Change Proposal (ECP) Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2316
                                         Combat Service Support Eng Equip
                                         
                                             86.757
                                             18.965
                                             3.375
                                             3.336
                                             3.336
                                             3.420
                                             3.499
                                             3.568
                                             3.640
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             M1A1 Mod Kit: The M1A1 Mod Kit effort includes improvements in all areas of the M1A1 main battle tank and the Armored Vehicle Launched Bridge (AVLB).  The M1A1 tank provides armor-protected mobile firepower to the Marine Air Ground Task Force (MAGTF).   Efforts under the mod line pertaining to the M1A1 include improvements such as:  lethality systems, to increase armament accuracy and provide for off-board targeting improvement; survivability systems (including passive and active); communications and command and control; mobility; increasing the crew's situational awareness through sensor enhancements and intra-vehicular data sharing; and environmental testing of components.  The AVLB provides the Marine Corps only armor-protected assault gap crossing capability.  Continued funding is required to address obsolescence and address operational deficiencies to adapt the tank and AVLB to a changing operational environment and support user-defined product improvements.   Funding also supports items such as miscellaneous tools and test items for the M1A1 tank and associated supporting platforms, safety and sustainment modifications to the bridge launcher, and Materiel Fielding Support.  M1A1 Mod Kit funding in FY 2019 and out realigned to project unit 3776.

The Engineer Mods and Tool Kits line funds modifications and initiatives which are required to address operational priorities, engineering change proposals, safety concerns, support equipment inefficiencies, product quality deficiencies and other issues that affect equipment reliability, availability and readiness.  This approach ensures proper equipment sustainment and life cycle management in response to evolving needs of the Marine Corps fleet.  Operational needs to provide personnel survivability on engineer equipment is essential to current and future operations.  Research and development funding develops and integrates new lighter, compact armor technology and supports ballistic testing for applications to existing and future acquisitions.    

Corrosion Prevention and Control (CPAC): The useful life of Marine Corps assets will be extended through a comprehensive CPAC RDT&E program aimed at identifying and certifying new corrosion control products, materials, processes and procedures for legacy and new acquisitions. The CPAC RDT&E Program works to standardize and substantially improve strategies, objectives and processes to prevent, detect, and treat corrosion and its impacts on Marine Corps ground vehicles and weapons systems. This mission responds to the Congressional directives, DoD and SECNAV instruction to reduce the negative operational effects and associated total ownership cost of Marine Corps ground vehicles and weapons systems.

Assault Bridging Modernization Program: Replaces the legacy M60 armored vehicle and launching system of the current AVLB with the chassis of an M1A1 main battle tank, configured with a modern launching system, to support the launch and recovery of assault bridging in support of MAGTF maneuver. This program will establish commonality across the DoD fleet, eliminates obsolescence and diminishing manufacturing sources and materiel shortfall issues, while increasing the operational effectiveness and readiness of the MAGTF.

The Mine Resistant Ambush Protected (MRAP) Family of Vehicles (FoV) provides tactical mobility for Warfighters with multi-mission vehicles designed to support operational needs and protect personnel from the effects of improvised explosive devices (IEDs), underbody mines, and small arms fire threats.  Multiple MRAP vehicle categories (CATs) have been procured, fielded, and sustained: MRAP All Terrain Vehicle (M-ATV) - Combat Operations (ops) in rural, mountainous, urban terrain.  Category I - Urban combat operations, ambulance. Category II - Multi-mission ops-convoy lead, troop transport, ambulance, utility vehicle. Category III - Mine/IED clearance ops, explosive ordnance disposal.  Operational needs to provide personnel survivability is essential to current and future operations.  Research and development funding develops and integrates support efforts such as ballistic glass or other safety issues, new armor technology and ballistic testing.  MRAP funding in FY 2019 and out realigned to project unit 2509.
                                             
                                                 
                                                     Engineer Mods and Tool Kits
                                                     
                                                         
                                                             1.089
                                                             0
                                                             -Continued testing of the Engineer Change Proposals (ECPs) in support of the Assault Breacher Vehicle (ABV) Full Width Mine Plow Testing.
-Initiated development and testing of Unmanned Breacher Vehicle (UBV) Tactical Remote Controller and Mod X Testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.555
                                                             0
                                                             -Continues development, ECPs, and testing in support of Assault Breacher Vehicle (ABV) Modified-Full Width Mine Plow (M-FWMP) prototype, Deep Water Forging Kit (DWFK) and Unmanned Breacher Vehicle (UBV) mine plow drawings and testing.
                                                        
                                                         
                                                             0.517
                                                             0
                                                        
                                                         
                                                             0.517
                                                             0
                                                             -Continues M-FWMP, DWFK, and UBV development and testing and ECPs.
-Initiates development and testing of ground penetrating capability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.038M from FY19 to FY20 results from ECP completion in alignment with program plans.
                                                    
                                                
                                                 
                                                     M1A1 Modifications
                                                     M1A1 Mod Kit funding in FY 2019 and out realigned to project unit 3776.
                                                     
                                                         
                                                             14.846
                                                             0
                                                             -Supported enhancements to Firepower Enhancement Program (FEP)
-Initiated research and development for integration design for Comm Modernization and components for the Ammunition Data Link (ADL) Increment II in order to utilize next generation munitions to their full capability across the M1A1 fleet. 
-Supported upgrades to the Advanced Gunnery Training System (AGTS), specifically incorporation of the Abrams Integrated Display and Targeting System (AIDATS), Tank Commander's Single Handle (TCSH), and Slew to Cue (STC). 
-Initiated refinement of the Active Protection System (APS) Technology Demonstrator's design with extensive Non-Recurring Engineering in order to make it more operational for the USMC.  Changes included relocating components to improve crew visibility, relocating the radar to allow reinstallation and use of smoke grenades, redesigned sponson boxes to lower launcher profile and maintain required Basic Item Issue storage, redesigned armor for crew backblast protection and uninhibited operation of Stabilized Commander's Weapon Station (SCWS) .50-cal Machine Gun, relocating the internal turret controls and displays for better Human Factors and crew employment, and investigating cyber issues.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Mine Resistant Ambush Protected Family of Vehicles
                                                     MRAP funding in FY 2019 and out realigned to project unit 2509.
                                                     
                                                         
                                                             0.516
                                                             0
                                                             -Conducted exploitation testing to identify areas where the vehicle's armor could be improved to protect the crew.
-Supported testing to demonstrate differences in Buffalo vehicle impulse due to new soil standards.
-Conducted live fire test to evaluate EEL, new windshield frame and Buffalo 4X protection with new soil standards.
-Conducted high-fidelity metrology for measurement of initial Cougar egress production kits.
-Performed testing to support redesign efforts for improved AFES performance.  
-Supported testing to demonstrate differences in vehicle impulse due to new soil standards.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Corrosion Prevention and Control (CPAC)
                                                     
                                                         
                                                             2.514
                                                             0
                                                             - Continued to identify, reviewed and supported testing of new corrosion control products, materials, processes and procedures that impact Marine Corps corrosion control through Science and Technology initiatives such as: Thermally Sprayed Metal Coatings (TSMC), evaluation of the compatibility of Chemical Agent Resistant Coating (CARC) Systems during Re-Paint, Chip Resistant Coatings, Flexible Nonslip Coatings and Corrosion Resistant Insulating Foams.
- Continued to support field evaluation of equipment and environmental characterization of equipment storage locations such as Norway, Hawaii and Camp Lejeune.
- Continued stewardship of Corrosion Prevention Products, and Materials (CPPM) which provides for vendor submissions to the Marine Corps to perform product qualification for chip and abrasion resistant coatings and other Corrosion Prevention Compounds that retard/arrest corrosion.
- Continued field evaluations, product test and environmental monitoring in advance of fielding to determine suitability such as Logistics Vehicle System Replacement (LVSR)and the Medium Tactical Vehicle Replacement (MTVR) and Cargo Trailer.   
- Continued to implement new technologies, processes and advance materials, and update technical publications to reflect same.
                                                        
                                                    
                                                     
                                                         
                                                             2.820
                                                             0
                                                             - Continue to support the identification, review and testing of new corrosion control products, materials, processes and procedures that impact Marine Corps corrosion control through Science and Technology initiatives such as: Thermally Sprayed Metal Coatings (TSMC), evaluation of the Chemical Agent Resistant Coating (CARC) Systems during Re-Paint, Chip Resistant Coatings, Flexible Nonslip Coatings, and Corrosion Resistant Insulating Foams. 
- Continue stewardship of Corrosion Prevention Products, and Materials (CPPM) which provides for vendor submissions to the Marine Corps to perform product qualification for chip and abrasion resistant coatings and other Corrosion Prevention Compounds that retard/arrest corrosion. 
- Continue to support field evaluations, product test and environmental monitoring in advance of fielding and equipment staging programs to determine suitability such as: P19s, Light Capability Rough Terrain Forklift, and environmental monitoring of equipment staging programs in support of Marine Corps Prepositioned Program Norway (MCPP-N) and Marine Expeditionary Units Augmentation Program (MAP) Kuwait.
- Continue to implement new technologies, processes and advance materials, and update technical publications to reflect same.
- Continue to support field evaluation of equipment and environmental characterization of equipment storage locations such as Norway and Kuwait. 
- Initiate review of corrosion prevention products and coatings including metal rich primer, and metal coating eliminating surface preparation.
                                                        
                                                         
                                                             2.819
                                                             0
                                                        
                                                         
                                                             2.819
                                                             0
                                                             - Continue to identify, review and support testing of new corrosion control products, materials, processes and procedures that impact Marine Corps corrosion control through Science and Technology initiatives such as: TSMC, evaluation of the CARC Systems during Re-Paint, Chip Resistant Coatings, Flexible Nonslip Coatings and Corrosion Resistant Insulating Foams.
- Continue stewardship of CPPM which provides for vendor submissions to the Marine Corps to perform product qualification for chip and abrasion resistant coatings and other Corrosion Prevention Compounds that retard/arrest corrosion.
- Continue field evaluations, product test and environmental monitoring in advance of fielding to determine suitability. 
- Continue to implement new technologies, processes and advance materials, and update technical publications to reflect same.
- Continue to support field evaluation of equipment and environmental characterization of equipment storage locations such as Norway and Marine Forces Europe.
- Continue review of corrosion prevention products and coatings including metal rich primer, and metal coating eliminating surface preparation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The program decrease of $0.001M from FY19 to FY20 aligns with the estimated Government Labor rates to allow the program to obtain RDTE activities at Naval Surface Warfare Center-Carderock Division (NSWC-CD).
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2061
                                                     M1A1 Modification Kit
                                                     
                                                         15.918
                                                         20.581
                                                         20.139
                                                         20.139
                                                         34.568
                                                         41.979
                                                         53.457
                                                         54.529
                                                         0.000
                                                         958.503
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     M1A1 Modification Kit
                                                     
                                                         0.362
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE,N/C3776
                                                     M1A1 Modification Kit
                                                     
                                                         0.000
                                                         14.242
                                                         25.222
                                                         25.222
                                                         4.840
                                                         4.479
                                                         3.668
                                                         3.741
                                                         0.000
                                                         56.192
                                                    
                                                
                                                 
                                                     PMC/5050
                                                     MRAP
                                                     
                                                         0.000
                                                         26.630
                                                         0.742
                                                         0.742
                                                         1.267
                                                         1.291
                                                         1.317
                                                         1.343
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6520
                                                     EOD Systems - MRAP
                                                     
                                                         5.389
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         6580.859
                                                    
                                                
                                                 
                                                     PMC/6670
                                                     Items Less than $5M - CPAC and Eng Mods & Tool Kits
                                                     
                                                         4.953
                                                         6.258
                                                         4.672
                                                         4.672
                                                         4.376
                                                         4.605
                                                         4.717
                                                         4.819
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             M1A1 Modification Kit: APS development efforts in FY16-20 enable the planned procurement of APS systems and supporting counter-measures in FY21-22.

EOD Systems - MRAP: BLI 6520 realigned to 5050 beginning in FY19.
MRAP RDTE realigned to 2509 beginning FY19.
                                             (U)  The M1A1 modification kits program will leverage Army initiatives to the maximum extent and incorporate modifications to adapt Army solutions to the USMC environment. The USMC will research, develop, and evaluate programs to improve the survivability and lethality of the USMC tank. These efforts include the Abrams Integrated Display and Targeting System (AIDATS), threat detection and warning, situational awareness, survivability, and ownership cost reduction work. The USMC will refine the Active Protection System (APS) technology demonstrator's design in FY18 and FY19 in preparation for live fire testing and evaluation conducted along with the Army in FY20. Procurement of APS systems and supporting counter-measures is planned in FY21 and FY22. M1A1 Mod Kit funding in FY 2019 and out realigned to project unit 3776.
	
(U) Engineer Mods and Tool Kits:  This is a roll-up line of various engineering efforts, modifications and other related items less than $5 Million each.  This program provides for significant improvements to various pieces of engineering equipment by enhancing their capabilities and improving readiness.  

(U) Assault Bridging Modernization: The program will execute RDT&E in support of transportability testing activities at Aberdeen Test Center for the Assault Bridging Modernization Program. 

(U) Corrosion Prevention and Control (CPAC) Program: The Program will execute the RDT&E Program to the Naval Surface Warfare Center - Carderock Division Corrosion Research and Engineering Branch, Naval Research Laboratory and the Tank and Armaments Command for a comprehensive program aimed at identifying, evaluating, and certifying new corrosion control products, materials, processes and procedures for legacy and new acquisitions.

(U) Mine Resistant Ambush Protected (MRAP) FoV:  The Program will execute RDT&E funds to research, develop and evaluate survivability and mobility upgrades efforts such as the Cougar Egress Upgrades, Ballistic Glass and Other Safety Issues, New Armor Technology and Ballistic Testing. Work will be accomplished through centers of excellence, such as Aberdeen Test Center, Aberdeen, MD, as well as the private sector to conduct research and analysis associated with the development of modifications and modeling and simulation efforts.  MRAP funding in FY 2019 and out realigned to project unit 2509.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     M1A1 Modifications - APS / IMOD:  FY17/18 Payments pursuant to adding the United States Marine Corps as a principal organization involved in the Trophy Active Protection System Accelerated Characterization (TAAC) Project Agreement (PA) with the Israel Ministry Of Defense (IMOD).
                                                     
                                                         
                                                             MRAP Modifications
                                                             WR
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 1.131
                                                                 
                                                                     0.225
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.356
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - APS
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 4.438
                                                                 
                                                                     9.514
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - FEP STS
                                                             SS
                                                             CPFF
                                                             Raytheon
                                                             McKinney, TX
                                                             
                                                                 0.335
                                                                 
                                                                     0.400
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - FEP Symbology
                                                             MIPR
                                                             Raytheon
                                                             Sacramento, CA
                                                             
                                                                 0.563
                                                                 
                                                                     0.187
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.750
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - Laser Upgrade
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.403
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - Communication Mod.
                                                             MIPR
                                                             SSC LANT
                                                             Charleston, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.200
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - TWMP
                                                             MIPR
                                                             BENET Labs
                                                             Albany, NY
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - APS / IMOD
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 1.850
                                                                 
                                                                     1.993
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.843
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - APS
                                                             C
                                                             CPFF
                                                             Raytheon
                                                             McKinney, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.743
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.743
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - GPS LP
                                                             MIPR
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 2.556
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MRAP Engineering
                                                             WR
                                                             ATC
                                                             Aberdeen, MD
                                                             
                                                                 2.315
                                                                 
                                                                     0.129
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.444
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - AGTS
                                                             MIPR
                                                             PM TRASYS
                                                             Orlando, FL
                                                             
                                                                 3.177
                                                                 
                                                                     0.000
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - AIDATS EMD
                                                             MIPR
                                                             ABERDEEN PROVING GROUND
                                                             Aberdeen, MD
                                                             
                                                                 3.465
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.465
                                                            
                                                        
                                                         
                                                             M1A1 Modifications - ADL II
                                                             MIPR
                                                             Picatinny Arsenal
                                                             Picatinny, NJ
                                                             
                                                                 1.174
                                                                 
                                                                     1.406
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative. Funding
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 41.469
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 41.469
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             CPAC
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.525
                                                                 
                                                                     0.788
                                                                     2018-04
                                                                
                                                                 
                                                                     0.825
                                                                     2019-04
                                                                
                                                                 
                                                                     0.850
                                                                
                                                                 
                                                                     0.850
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.988
                                                            
                                                        
                                                         
                                                             CPAC
                                                             C
                                                             FFP
                                                             NSWC-CD
                                                             Bethseda, MD
                                                             
                                                                 2.473
                                                                 
                                                                     0.400
                                                                     2018-05
                                                                
                                                                 
                                                                     0.500
                                                                     2019-03
                                                                
                                                                 
                                                                     0.518
                                                                
                                                                 
                                                                     0.518
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.891
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             MRAP FoV Ballistic Evaluations
                                                             MIPR
                                                             ATC
                                                             Aberdeen, MD
                                                             
                                                                 3.246
                                                                 
                                                                     0.162
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.408
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineer Modifcation Kits
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.614
                                                                 
                                                                     1.089
                                                                     2018-05
                                                                
                                                                 
                                                                     0.555
                                                                     2019-02
                                                                
                                                                 
                                                                     0.517
                                                                
                                                                 
                                                                     0.517
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 2.775
                                                            
                                                        
                                                         
                                                             CPAC
                                                             WR
                                                             NSWC-CD
                                                             Bethseda, MD
                                                             
                                                                 11.810
                                                                 
                                                                     1.326
                                                                     2017-12
                                                                
                                                                 
                                                                     1.495
                                                                     2018-11
                                                                
                                                                 
                                                                     1.451
                                                                
                                                                 
                                                                     1.451
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 16.082
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.616
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.616
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206624M_2316_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     CPAC
                                                     
                                                         
                                                             NSWC-CD Support: CPPM Product Review and Test Plan Development: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NSWC-CD Support: Technical Publication review and update: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             NSWC-CD Support: CARC Compatibility: Schedule Detail
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             TACOM Support: Corrosion Repair Process Review: Schedule Detail
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2509
                                         Motor Transport Mod
                                         
                                             46.099
                                             0.626
                                             5.267
                                             5.595
                                             5.595
                                             1.773
                                             1.816
                                             1.846
                                             1.884
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY19, funding for the following programs transitioned into Project 2509 in order to consolidate tactical wheeled vehicle research & development efforts into a single project unit:  0201: Logistics Vehicle System Replacement (LVSR); 9C90: MTVR Mod; 2316: Combat Service Support Eng Equip (Mine Resistant Ambush Protected (MRAP)).  Funding for IRV (M88A2) HERCULES moved out of project 2509 to 3776, Combat Track Vehicles Mod.
                                             The Marine Corps Tactical Motor Transport Modification (MTM) project manages procurement and life cycle sustainment for more than 25,000 light fleet vehicle and tactical trailer principle end items. A sustained effort is maintained in the Marine Corps for development and testing in support of fleet Service Life Extension Program (SLEP) initiatives, vehicle quality deficiency resolutions, safety initiatives, environmental/state transportation mandated vehicle changes, and system component refresh modification efforts to include addressing deficiencies of HMMWV vehicles due to up armoring and age degradation of the fleet as well as engineering change proposals identified for the Utility Task Vehicle. Since transportation asset operational availability declines at a steady rate over time, SLEP, fleet overhauls, and enhanced depot level modifications are essential in maintaining a viable transportation capability in the Marine Corps Operating Forces.

The Improved Recovery Vehicle (M88A2) Modification program funds research, development and testing of improvements in all areas of the M88A2 vehicle, which provides the MAGTF heavy combat recovery capability. Funding addresses obsolescence and Engineering Change Proposals (ECPs) to improve performance and develop safety related ECPs to correct hazards noted during the standard day to day operation of the M88A2 IRV. 

P-19 Replacement (P-19R) is replacing the obsolete A/S32P-19A Crash Fire Rescue fleet in support of expeditionary airfield operations and the supporting establishment. The vehicle is outfitted with advanced fire suppression equipment.  It provides rescue and aircraft fire fighting capabilities to permanent and expeditionary airfields throughout the Marine Corps. The P-19 Replacement is also employed to fight structural fires in support of base camps and as firefighting support to other elements of the Marine Air Ground Task Force (MAGTF), such as ammunition supply points, Petroleum, Oil and Lubricant (POL) distribution points or hazardous material storage facilities.

The Family of Trailers & Ancillary Equipment (FT&AE) management strategy will use RDT&E funding to explore current and new technological options that can be used to achieve optimum lift within the desired weight and cube constraints in support of the "Lightening the MAGTF" initiative, as well as sustaining and/or improving capabilities, to include re-engineering the ground clearance on various trailers to improve off-road mobility. Transportation and expeditionary goals will be considered in the research and development for the light and medium/heavy trailer fleet to include (but not limited to) the M1076 PLS (Palletized Load System) Trailer, MK1077 Flatrack, MTVR Trailer, M870 40/50 Ton Low Bed, MK970 Tactical Refueler and the Flatrack Refueler Capability (FRC).

The Medium Tactical Vehicle Replacement (MTVR) Modification program line funds numerous modifications and initiatives required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that affect vehicle reliability, availability, maintainability, readiness, as well as energy efficiency.  A proactive and focused approach ensures proper vehicle sustainment and life-cycle management and allows the program office to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.  For example, the Technology Demonstrator effort will continue to explore and develop strategies and products to extend the life of the MTVR to 2042 from its original planned exit date of 2024. The MTVR Technology Demonstrator provides the opportunity to integrate critical upgrades which could be included into a Service Life Extension Program (SLEP). These upgrades would include improvements in fuel consumption, long-term maintainability and improved safety and crew survivability. The PMO is working with PM Fires to procure HIMARS Resupply Vehicles in support of standing up a new HIMARS Battalion by FY22.     

The Logistics Vehicle System Replacement (LVSR) is the Marine Air-Ground Task Force (MAGTF) Heavy Lift Capability system. This line funds numerous modifications and initiatives that are required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that effect vehicle reliability, availability, maintainability and readiness. A proactive and focused approach ensures proper vehicle sustainment and life cycle management and allows the flexibility to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.

The Mine Resistant Ambush Protected (MRAP) Family of Vehicles (FoV) provides tactical mobility for Warfighters with multi-mission vehicles designed to support operational needs and protect personnel from the effects of improvised explosive devices (IEDs), underbody mines and small arms fire threats.  Multiple vehicle categories (CATs) have been procured, fielded and sustained: MRAP All Terrain Vehicle (M-ATV) - Combat Operations (ops) in rural, mountainous, urban terrain.  Category I - Urban combat operations, ambulance. Category II - Multi-mission ops-convoy lead, troop transport, ambulance, utility vehicle. Category III - Mine/IED clearance ops, explosive ordnance disposal.  Operational needs to provide personnel survivability is essential to current and future operations.  Research and Development funding develops and integrates support efforts such as ballistic glass and other safety issues, new armor technology and ballistic testing.
                                             
                                                 
                                                     IRV (M88A2) HERCULES
                                                     
                                                         
                                                             0.209
                                                             0
                                                             -Continued the development of Artic Mobility solution set in response to Marine Forces Europe (MARFOREUR) Universal Needs Statement (UNS) addressing M88A2 ability to support Tanks in artic conditions. 
-Continue the development of modifications for the M88A2 and supporting equipment to increase Reliability, Availability, and Maintainability (RAM), decrease operating costs, and address obsolescence, crew ergonomics, Command and Control improvements.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     P-19 Replacement
                                                     
                                                         
                                                             0.200
                                                             0
                                                             - Development and test activities such as reliability and snow and ice testing satisfied mobility requirement for Marine Corps Prepositioning Program-Norway (MCPP-N).
- Developed consistent Snow and Ice tire chain solution for the vehicles. 
- Initiated and completed tests and evaluations of the Snow and Ice tire chains to be deployed to vehicle fleet.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Medium Tactical Vehicle Replacement (MTVR)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             3.672
                                                             0
                                                             - Continuing to support the initiatives aligning with the Commandant of the Marine Corps (CMC) priority for reducing energy costs, logistics footprint, and an improved environment. 
- Continuing the Test & Evaluation efforts supporting ECP/safety mods of the MTVR as required to provide survivability upgrades in response to continual changes in the threat environment to protect the warfighter and vehicle from possible catastrophic events, in order to meet current and future operations.
- Design, build and test an MTVR Technology Demonstrator to inform the Marine Corps of potential ways to modernize the MTVR FoV through a potential Service Life Extension Program (SLEP).  The Marine Corps made the decision to extend the service life of the MTVR fleet from 2024 out to 2042.  This cannot be done without modernizing the platform.  The first step is to inform USMC leadership as to "the art of the possible". The Technology Demonstrator will be a two-year effort, using an armored MTVR, built with 1990s technology, and apply modern technologies. These technologies will include a light weight armored cab, a modern engine, transmission and transfer case, electronic stability control, and an updated secure data bus. This will demonstrate how to "buy back" capability lost through age, after-market armoring and C4I applications, and will address parts obsolescence.  The Technology Demonstrator will provide a range of options to USMC leadership to help determine a path forward  in ensuring the platform will remain viable for an additional 22 years beyond its initially planned exit date of 2024.  
- Initiate conduct of a Service Life Extension Program (SLEP) Business Case Analysis (BCA) to explore and develop upgrades that will extend the MTVR from 2024 out to 2042.
                                                        
                                                         
                                                             3.949
                                                             0
                                                        
                                                         
                                                             3.949
                                                             0
                                                             - Continue to support the initiatives aligning with the Commandant of the Marine Corps (CMC) priority for reducing energy costs, logistics footprint, and an improved environment. 
- Continue Test & Evaluation efforts supporting ECP/safety mods of the MTVR as required to provide survivability upgrades in response to continual changes in the threat environment to protect the warfighter and vehicle from possible catastrophic events, in order to meet current and future operations.
- Continue to design, build and test an MTVR Technology Demonstrator to inform USMC leadership on how to improve the MTVR platform and extend its service life from 2024 out to 2042.  
- Conduct ECP/safety mods of the MTVR as required.
- Continue SLEP BCA.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase of $0.277M supports ECP safety mods of the MTVR as required and testing the MTVR Technology Demonstrator to extend the platform's service life from 2024 out to 2042.
                                                    
                                                
                                                 
                                                     Motor Transport Modification (MTM)
                                                     
                                                         
                                                             0.002
                                                             0
                                                             FY18 funds supported the  Light Fleet technology demonstration effort to evaluate commercial vehicle candidates for possible use by the Marine Corps and to identify performance envelopes of currently available COTS base configuration vehicles that are capable of  being internally transported.
                                                        
                                                    
                                                     
                                                         
                                                             0.653
                                                             0
                                                             Continue to evaluate, test, and integrate system modifications for the Legacy Light Fleet to support durability and performance testing.
                                                        
                                                         
                                                             0.675
                                                             0
                                                        
                                                         
                                                             0.675
                                                             0
                                                             FY20 funds will support the development of engineering change proposals, including HMMWV body mounts and Chassis upgrades in support of the HMMWV/Utility Task Vehicle modifications as identified by feedback from users in operational environments.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase ($.022M) is due to additional investment in the continuation of the Light Tactical Vehicle safety and reliability efforts (such as addressing those associated with deficiencies of HMMWV vehicles due to up armoring and degradation).
                                                    
                                                
                                                 
                                                     Combat Service Support Eng Equip MRAP
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Details provided in PE 0206624M/Project 2316.
                                                        
                                                    
                                                     
                                                         
                                                             0.526
                                                             0
                                                             Mine Resistant Ambush Protected (MRAP) Vehicles funding profile is realigned in this PE from Project 2316 to Project 2509 for FY19 and future fiscal years.

Continue research and development of Engineering Change Proposals (ECPs) efforts such as "material improvements" to ballistic glass, other safety issues and new armor ballistic testing in support of survivability and mobility upgrades.
                                                        
                                                         
                                                             0.549
                                                             0
                                                        
                                                         
                                                             0.549
                                                             0
                                                             Will continue research and development of Engineering Change Proposals (ECPs) efforts such as "material improvements" to ballistic glass, other safety issues and new armor ballistic testing in support of survivability and mobility upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY19 to FY20 increase of $0.23M provides Engineering Change Proposals (ECP) for material improvements to ballistic glass and other safety issues in support of survivability and mobility upgrades.
                                                    
                                                
                                                 
                                                     Family of Trailers & Ancillary Equipment
                                                     
                                                         
                                                             0.215
                                                             0
                                                             - Completed testing and modifications to incorporate drain holes in order to prevent corrosion issues within the side panels and tailgate areas of the MK593 cargo trailer.
- Completed testing to determine the MK593 cargo trailer safety chain assemble (chain and hook) and tow pintle of the MTVR were able to withstand the required proof load, when the hook is not fully seated inside of the MTVR tow pintle.
- Completed snow and ice testing on the MK593 cargo trailer to ensure proper procedures were in place for installation, removal, and maintenance of the tire chain.
                                                        
                                                    
                                                     
                                                         
                                                             0.205
                                                             0
                                                             - Continue M870 and MK593 Piano Hinge testing efforts to ensure effectiveness of the Medium/Heavy Tactical Trailers designed for the Medium Tactical Vehicle replacement (MTVR)/Logistics Vehicle System Replacement (LVSR), enabling the fleet to meet increasing mobility requirements.
                                                        
                                                         
                                                             0.209
                                                             0
                                                        
                                                         
                                                             0.209
                                                             0
                                                             - Will Continue MK870 testing efforts to ensure effectiveness of the Medium/Heavy Tactical Trailers designed for the Medium Tactical Vehicle replacement (MTVR)/Logistics Vehicle System Replacement (LVSR), enabling the fleet to meet increasing mobility requirements.
- Will conduct Trailer Transportability recertification with the Ground Clearance mitigation ECP.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase of $.004M provides for the Trailer Transportability recertification with the Ground Clearance mitigation ECP.
                                                    
                                                
                                                 
                                                     Logistics Vehicle System Replacement
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -Completed development of Emergency Egress Lighting Solution.
Details provided in PE 0206624M/Project 0201.
                                                        
                                                    
                                                     
                                                         
                                                             0.211
                                                             0
                                                             LVSR funding profile was realigned into this PE from Project 0201 to Project 2509 for FY19 and future fiscal years.
- Conduct improved floor and blast mitigation seat modifications.
                                                        
                                                         
                                                             0.213
                                                             0
                                                        
                                                         
                                                             0.213
                                                             0
                                                             -Will continue improved floor and blast mitigation seat modifications.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY19 to FY20 increase of $.002M provides for efforts to conduct improved floor and blast mitigation seat modifications.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/5097
                                                     Family of Tactical Trailers
                                                     
                                                         1.668
                                                         2.393
                                                         2.693
                                                         2.693
                                                         3.146
                                                         10.209
                                                         3.283
                                                         3.349
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/2061-01
                                                     M88A2 HERCULES Mod
                                                     
                                                         3.860
                                                         2.323
                                                         2.621
                                                         2.621
                                                         3.067
                                                         3.292
                                                         3.189
                                                         3.253
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/5050-01
                                                     Motor T Mod/MTVR
                                                     
                                                         7.477
                                                         7.147
                                                         14.501
                                                         14.501
                                                         8.362
                                                         8.514
                                                         8.699
                                                         8.873
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE,N/C3776
                                                     M88A2 HERCULES Mod
                                                     
                                                         0.000
                                                         0.359
                                                         0.367
                                                         0.367
                                                         0.375
                                                         0.382
                                                         0.394
                                                         0.402
                                                         0.000
                                                         2.279
                                                    
                                                
                                                 
                                                     PMC/5050-02
                                                     Motor T Mod/LVSR
                                                     
                                                         12.297
                                                         3.814
                                                         3.087
                                                         3.087
                                                         3.135
                                                         2.186
                                                         2.230
                                                         2.275
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTEN/0206624M/9C90
                                                     MTVR Mod
                                                     
                                                         1.272
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         50.394
                                                    
                                                
                                                 
                                                     PMC/5050-03
                                                     Motor T Mod/MTM
                                                     
                                                         3.598
                                                         0.000
                                                         0.542
                                                         0.542
                                                         0.560
                                                         3.505
                                                         3.575
                                                         3.647
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/5050-04
                                                     Motor T Mod/MRAP
                                                     
                                                         0.000
                                                         0.710
                                                         0.742
                                                         0.742
                                                         1.267
                                                         1.291
                                                         1.317
                                                         1.343
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/5050-05
                                                     Motor T Mod/P19-R
                                                     
                                                         0.000
                                                         0.240
                                                         0.362
                                                         0.362
                                                         0.367
                                                         0.378
                                                         0.386
                                                         0.394
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/5006
                                                     Commercial Cargo Vehicles
                                                     
                                                         10.771
                                                         10.295
                                                         10.444
                                                         10.444
                                                         11.434
                                                         13.366
                                                         13.480
                                                         13.750
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6520
                                                     EOD Systems
                                                     
                                                         25.281
                                                         45.962
                                                         43.360
                                                         43.360
                                                         20.597
                                                         30.009
                                                         21.090
                                                         21.530
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Significant changes in the Other APPN/LI is the FY 2019 realignment of the following:
MRAP and P-19R PMC funding was realigned to PMC BLI 5050
LVSR, MTVR and MRAP RDTEN funding was realigned to Project Unit 2509
HERCULES RDTEN funding was realigned to Project Unit 3776

FY19 Overseas Contingency Operations (OCO) funding for MTVR, LVSR and MRAP is reflected in the BLI 5050 funding lines for each program as they have been broken out.
                                             The IRV (M88A2) program leverages Army developmental projects to create a system that more readily meets Marine Corps Heavy Recovery Vehicle requirements. Improvements include modifications addressing safety, reliability, and technology upgrades.

The P-19 Replacement leverages COTS and NDI components in an effort to minimize costs, test requirements, and reduce development time. P-19R supplants the aging A/S32P-19A fleet in support of expeditionary airfield operations and the supporting establishment. The vehicle is outfitted with advanced fire suppression equipment.  It provides rescue and aircraft fire fighting capabilities to permanent and expeditionary airfields throughout the Marine Corps. The P-19 Replacement is employed to fight structure fires in support of base camps and as firefighting support to other elements of the MAGTF, such as ammunition supply points, Petroleum, Oil, and Lubricants (POL) distribution points, or hazardous material storage facilities. The P-19R ordering period with Oshkosh Defense expired May 2018. The full AAO of 164 has been procured.

Motor Transport Modification (MTM) funding will focus on streamlined acquisitions of Commercial-Off-The-Shelf/Non-Developmental Items (COTS/NDI) that can be identified, integrated, and tested in a short amount of time. MTM funding will be used for modifications required to increase MTM fleet readiness, safety and reliability.  Successful modifications and tests are intended for follow-on procurement and incorporation into existing system component upgrades, SLEPs, or rapid COTS/NDI fielding for the Fleet Marine Forces (FMF).

The Family of Trailers & Ancillary Equipment (FT&AE) management strategy will use RDT&E funding to explore current and new technological options that can be used to achieve optimum lift within the desired weight and cube constraints in support of the "Lightening the MAGTF" initiative, as well as sustaining and/or improving capabilities, such as re-engineering the ground clearance on various trailers. Transportation and expeditionary goals will be considered in the research and development for the light and medium/heavy trailer fleet to include (but not limited to) the M1076 PLS (Palletized Load System) Trailer, MK1077 Flatrack, MTVR Trailer, M870 40/50 Ton Low Bed, MK970 Tactical Refueler and the Flatrack Refueler Capability (FRC).

The Marine Corps made the decision to extend the service life of the MTVR fleet from 2024 out to 2042.  This cannot be done without modernizing the platform.  A Business Case Analysis (BCA) will assess the current status of the MTVR fleet and provide recommendations on what should be done to extend the platform's service life.  The next step will be to design, build and test an MTVR Technology Demonstrator (MTVR TD), which will begin concurrently, while incorporating lessons learned from the BCA.  The MTVR TD will insert applicable modern technologies to address parts obsolescence, safety concerns, and respond to emerging threats.  This will be a two-year design, build and test effort, that includes technology insertions such as a light weight armored cab, a modern engine, transmission and transfer case, electronic stability control, and an updated secure data bus.  At the conclusion of the MTVR TD Phase, Marine Corps leadership will have the required information needed to make an informed decision on the economical and effective ways to modernize the platform and extend its service life.  

The Logistics Vehicle System Replacement (LVSR) Program is currently in sustainment utilizing RDT&E funding to address required Engineering Change Proposals (ECPs) to maintain relevancy on the battlefield and implement system requirements.

The Mine Resistant Ambush Protected (MRAP) FoV:  The Program will execute RDT&E funds to research, develop, and evaluate survivability and mobility upgrades efforts such as the Cougar Egress Upgrades, Ballistic Glass and Other Safety Issues, New Armor Technology and Ballistic Testing. Work will be accomplished through centers of excellence, such as Aberdeen Test Center, Aberdeen, MD, as well as the private sector to conduct research and analysis associated with the development of modifications and modeling and simulation efforts.
                                             Program / Technical Reviews
Fuel Efficiency SVR FY 2019 1Q
Fuel Efficiency ECP Approval FY2019 1Q
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     MRAP realigned from project code 2316 to 2509 FY19 and out. 
LVSR realigned from project code 0201 to 2509 FY19 and out.
MTVR realigned from project code 9C90 to 2509 FY19 and out. Increase from FY19 to FY20 is to support the development of the Technology Demonstrator for the SLEP.
HERCULES realigned from project code 2509 to 3773 FY19 and out.
                                                     
                                                         
                                                             IRV (M88A2) HERCULES
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 2.316
                                                                 
                                                                     0.209
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MRAP Modifications
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.188
                                                                     2018-12
                                                                
                                                                 
                                                                     0.203
                                                                
                                                                 
                                                                     0.203
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.391
                                                            
                                                        
                                                         
                                                             MRAP Engineering
                                                             WR
                                                             ATC
                                                             ATC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.129
                                                                     2018-12
                                                                
                                                                 
                                                                     0.135
                                                                
                                                                 
                                                                     0.135
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.264
                                                            
                                                        
                                                         
                                                             LVSR
                                                             MIPR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.211
                                                                     2019-02
                                                                
                                                                 
                                                                     0.213
                                                                
                                                                 
                                                                     0.213
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.424
                                                            
                                                        
                                                         
                                                             MTVR SLEP Development
                                                             C
                                                             FFP
                                                             OSHKOSH
                                                             Oshkosh, WI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.588
                                                                
                                                                 
                                                                     0.588
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MTVR SLEP Research and Development
                                                             MIPR
                                                             TARDEC
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.446
                                                                     2018-12
                                                                
                                                                 
                                                                     2.809
                                                                
                                                                 
                                                                     2.809
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 30.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 30.500
                                                                 19.769
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     MTM (Light) testing/analysis increase of $0.022 in FY20 will support testing of improvements related to safety and reliability of Light Tactical Vehicles for quality deficiency resolutions, safety initiatives, and system component refresh modification efforts.
MTVR ECP Testing decrease from FY19 to FY20 is to realign funding to higher requirement of Technology Demonstrator development.
The FY19 to FY20 increase of $.004M provides for efforts such as the Trailer Performance Test/Durability Analysis (rust/corrosion) and Ground Clearance mitigation solution.
                                                     
                                                         
                                                             P19 Reliability Testing
                                                             C
                                                             BOA
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.609
                                                                 
                                                                     0.200
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             FTT Durability Test/Analysis
                                                             WR
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 0.185
                                                                 
                                                                     0.215
                                                                     2017-11
                                                                
                                                                 
                                                                     0.205
                                                                     2018-12
                                                                
                                                                 
                                                                     0.209
                                                                
                                                                 
                                                                     0.209
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MRAP FoV Ballistic Evaluations
                                                             MIPR
                                                             ATC
                                                             ATC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.209
                                                                     2018-12
                                                                
                                                                 
                                                                     0.211
                                                                
                                                                 
                                                                     0.211
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.420
                                                            
                                                        
                                                         
                                                             MTM (Light) ECPs
                                                             C
                                                             CPFF
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.675
                                                                
                                                                 
                                                                     0.675
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 0.675
                                                            
                                                        
                                                         
                                                             MTM (Light)Testing/Analysis
                                                             C
                                                             BA
                                                             NATC
                                                             Carson City, NV
                                                             
                                                                 0.413
                                                                 
                                                                     0.002
                                                                     2018-09
                                                                
                                                                 
                                                                     0.653
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MTVR FE Testing and FUE
                                                             MIPR
                                                             ATC
                                                             Aberdeen,MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.226
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.226
                                                            
                                                        
                                                         
                                                             MTVR ECP Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.600
                                                                     2018-12
                                                                
                                                                 
                                                                     0.152
                                                                
                                                                 
                                                                     0.152
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.752
                                                            
                                                        
                                                         
                                                             MTVR ATC Testing
                                                             MIPR
                                                             ATC
                                                             Aberdeen, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.400
                                                                     2018-11
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 11.290
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.290
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.786
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.786
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206624M_2509_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     MTVR
                                                     
                                                         
                                                             Fuel Efficient Modifications (Install S/W)
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ECP/Safety Mod Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             ECP/HIMARS Development
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SLEP Tech Demonstrator
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             FE ECP Approval
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2510
                                         MAGTF CSSE & SE
                                         
                                             31.863
                                             3.225
                                             6.015
                                             3.036
                                             3.036
                                             4.539
                                             4.445
                                             4.176
                                             4.259
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Environmental Control Equipment, Mobile Power Equipment and Advanced Power Sources are a part of Expeditionary Energy Initiatives.
                                             Environmental Control Equipment:
The Family of Environmental Control Equipment (ECE) consists of Environmental Control Units (ECU), Field Refrigeration Systems (FRS), and Cooling and Refrigeration Expeditionary Tool Kits (CREK). These systems provide required heating, cooling, storage, and servicing for systems throughout the Marine Corps. Current efforts seek to replace all legacy ECE with systems of higher reliability and higher efficiency using Environmental Protection Agency (EPA) approved refrigerants, which offer more energy efficiency, enhanced mobility, are easier to repair, and quieter than their predecessors. With environmental control systems consuming 50-70% of tactical electric power in theater, these savings will be a significant contribution to reducing the USMC fuel demand, and lightening the Marine Air-Ground Task Force (MAGTF). The Warfighter benefit includes a decreased logistics footprint, less reliance on petroleum-derived fuels, increased local energy security, and reduced tanker losses (fewer on the road). The operational imperative to reduce fuel usage will consequently reduce refueling operations and exposing Marines to hazardous fuel convoy operations.
Efforts include research, development, and integration testing of:
(1) Small Field Refrigeration Systems (SFRS) replacement. This effort seeks to replace legacy SFRSs to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.
(2) Family of ECU replacement. This effort seeks to replace legacy ECUs to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.

Mobile Power Equipment:
The Family of Mobile Electric Power Equipment consists of command and control systems for power management and distribution (intelligent power management), tactical generators ranging from 2 to 100 kilowatts, power distribution systems, energy storage systems, load banks, floodlights, cabling, and electrician tool kits. This equipment is to procure, field,manage and provide electricity on the battlefield. Systems may be mounted on prime movers, skids or trailers. Systems support maneuver, combat support, and combat service support units requiring tactical power to operate weapons systems, Command, Control, Communications, Computers and Intelligence (C4I) systems, medical and messing facilities,environmental control equipment, and water purification systems. With over 10,000 generators and using diesel engines in the Operating Forces, improving their fuel efficiency and reliability will be a significant contribution to reducing the USMC fuel demand, and lightening the MAGTF. The Warfighter benefit includes a decreased logistics footprint, less reliance on petroleum derived fuels, increased local energy security, and reduced tanker losses (fewer on the road). The operational imperative to reduce fuel usage will consequently reduce
refueling operations and exposing Marines to hazardous fuel convoy operations.

Efforts encompass research, development, integration, and testing of the following item:
Intelligent Power Management Systems (IPMS) provide a robust, modular, and scalable solution to interconnect, control, store and distribute power from various sources. As a result,the power requirements will be met in a more efficient manner by matching power production to load demand, reducing spinning reserve, extending maintenance cycle times, and reducing fuel consumption. The IPMS will consist of a micro-gridding capability which will consist of the Advance Digital Control System, which is a product improvement for the
Advance Medium Mobile Power Source generators, an Intelligent Power Distribution (IPD) system, an Energy Storage Unit (ESU), a Metering and Monitoring capability, and it will eventually integrate renewables.

The Advanced Power Sources:
The Advanced Power Sources(APS) efforts will focus on achieving the Marine Corps goal of lightening the Marine Air Ground Task Force (MAGTF) through reduced logistical fuel resupply needs. The Mobile Electric Hybrid Power Source (MEHPS) Capability Development Document (CDD) addresses the USMC Expeditionary Water and Waste (E2W2) Initial Capabilities Document (ICD) and supports the MAGTF intent to: travel lighter and faster, use less fuel, depend less on the supply chain; and reduce energy production, storage, and distribution requirements. This CDD addresses the Operational Energy (OE) ICD identifying the power and energy criticalities to the Joint Force. The Mobile Electric Hybrid Power System (MEHPS) will focus on hybrid power systems using solar panels and battery storage capable of improved fuel efficiency and silent operations in the 0.5-5kW and 10-15kW power range. These systems will be smaller, lighter and more efficient systems that reduce the demand for fossil fuels, extending the Commander's operational reach. These efforts will transition into production of systems that integrate with the Tactical Quiet Generator (TQG), Advanced Medium Mobile Power Sources (AMMPS), and future generator sets. The Lithium Battery Storage and Maintenance (LBSM) effort in coordination with large format lithium-Ion batteries integrated with MEHPS will focus on developing a modular solution to store and maintain a variety of battery form factors and chemistries. This will provide an environmentally protected, deployable battery maintenance and storage shelter with the capability to maintain and condition deployable batteries that will significantly decrease O&M costs to the Fleet by extending the life of fielded batteries.
                                             
                                                 
                                                     Environmental Control Equipment
                                                     
                                                         
                                                             0.642
                                                             0
                                                             -Designed and developed phase I prototypes for the Small Field Refrigeration System replacement to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.
                                                        
                                                    
                                                     
                                                         
                                                             0.497
                                                             0
                                                             -Design and develop phase II prototypes for the Small Field Refrigeration System (SFRS) replacement to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.
                                                        
                                                         
                                                             0.504
                                                             0
                                                        
                                                         
                                                             0.504
                                                             0
                                                             -Perform testing of phase II prototypes for the Small Field Refrigeration System replacement to comply with restricting EPA regulations while increasing efficiency, thus reducing overall power requirements/demands.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.007M from FY19 to FY20 is due to the SFRS prototypes that are in development during FY18-FY19.  Systems will require testing during FY20.
                                                    
                                                
                                                 
                                                     Mobile Power Equipment Next Gen Power Distribution System
                                                     
                                                         
                                                             1.624
                                                             0
                                                             -Procured Micro-grid Advance Digital Control Systems, Advance Medium Mobile Power Source generators, and Mobile Electric Power Distribution-Replacement panels.
                                                        
                                                    
                                                     
                                                         
                                                             3.350
                                                             0
                                                             - Request entrance into Milestone B (1st Qtr FY19) for the Intelligent Power Management System, Contract Award (2nd Qtr. FY19) for the Intelligent Power Distribution (IPD) system, Developmental Testing for the IPD will start in the 4th Qtr. FY19
                                                        
                                                         
                                                             0.152
                                                             0
                                                        
                                                         
                                                             0.152
                                                             0
                                                             - Development and Testing of Intelligent Power Distribution system prototypes to be used in support of Intelligent Power Management System (IPMS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $3.198M from FY19 to FY20 is due to the procurement of the Intelligent Power Distribution (IPD) system and is not required in FY20, whereas the funding for FY20 is to support development and testing of the Intelligent Power Distribution (IPD) system for the Intelligent Power Management System.
                                                    
                                                
                                                 
                                                     Advanced Power Sources
                                                     
                                                         
                                                             0.959
                                                             0
                                                             -Plan Mobile Electric Hybrid Power Sources (MEHPS) Limited User Evaluation (LUE) to define system requirements and assess military utility, usability, human factors and system capabilities; certifying and testing large format lithium batteries for MEHPS.
-Complete developmental testing of MEHPS' Light configuration prototypes
                                                        
                                                    
                                                     
                                                         
                                                             2.168
                                                             0
                                                             MOBILE ELECTRIC HYBRID POWER SOURCES (MEHPS) 
-Complete MEHPS LUE
-Solicit proposal and award for solar panel testing
-Initiate Product Verification Testing (PVT) on solar panels
-Conclude testing Medium system configuration of MEHPS
-Solicit proposal for MEHPS
                                                        
                                                         
                                                             2.380
                                                             0
                                                        
                                                         
                                                             2.380
                                                             0
                                                             FY 20 Base Plans
MOBILE ELECTRIC HYBRID POWER SOURCES (MEHPS) 
-Complete solar panel and Light and medium system testing
-Complete all user evaluations
-Mile Stone C achieved 
-Award MEHPS contract
-LBSM prototype solicitation
-Initiate MEHPS low rate initial production
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY19 to FY20 by $0.212M is due to the solar power integration testing to support the MHEPS program.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/6054
                                                     Environmental Control Equipment
                                                     
                                                         1.405
                                                         0.496
                                                         0.495
                                                         0.495
                                                         0.496
                                                         3.368
                                                         3.431
                                                         3.500
                                                         0.000
                                                         99.174
                                                    
                                                
                                                 
                                                     PMC/6366-1
                                                     Mobile Power Equipment
                                                     
                                                         5.611
                                                         8.122
                                                         12.058
                                                         12.058
                                                         8.642
                                                         8.828
                                                         10.012
                                                         10.212
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/6366-2
                                                     Advanced Power Sources
                                                     
                                                         4.666
                                                         7.438
                                                         10.383
                                                         10.383
                                                         15.778
                                                         16.092
                                                         16.431
                                                         16.760
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Environmental Control Units:  
Small Field Refrigeration System replacement:  Development under existing Army's Small Business Innovation Research (SBIR) which will transition into sole source procurement. Government testing to validate performance.  Low Rate Initial Production (LRIP), followed by LRIP evaluation, then Full Rate Production (FRP) to procure using PMC funds on annual Delivery Orders.  SFRSs are organically supported by Marines.

Family of Environmental Control Units replacement:  Initial focus on development of more efficient 36,000 BTU/Hr and 60,000 BTU/Hr size model Environmental Control Units (ECUs), since they make up the greatest percentage of the inventory and are used extensively for shelter heating and cooling.  Full and open competition.  Three contractors to develop and deliver prototypes in two size models.  Government testing to validate performance.  Single contractor to produce both models using multi-year ID/IQ production contract.  Low Rate Initial Production (LRIP), followed by LRIP testing, then Full Rate Production (FRP) to procure using PMC funds on annual Delivery Orders.  ECUs are organically supported by Marines.
 
Mobile Power Sources: IPMS Strategy. Each capability of IPMS will follow its own acquisition strategy/approach and the Government will be the integrator. This is due to the differing maturity levels of the capabilities as well as the variety of vendors required to provide those capabilities. While this document is encompassing for the total program, provided below are the various strategies being used for the increments of IPMS. Microgrid Strategy. The acquisition strategy for obtaining the microgrid capability is to execute a product improvement to the existing AMMPS generator systems currently employed. The US Army is the lead agency for the joint AMMPS program. MCSC is purchasing the MADCS product improvement systems and developing Technical Manuals and packaging. Fielding of the MADCS is planned to occur at the end of Calendar Year 2018. IPD Strategy. The acquisition strategy for IPD is to conduct market research on industry's capacity to develop/produce IPDs. Massachusetts Institute of Technology-Lincoln Laboratories (MIT-LL) is on contract to assist the Government in developing a Performance Specification (PSPEC) and interface design criteria. This market research and PSPEC development has just been finalized. The next step is to release a Request for Proposal (RFP) to industry in July 2018, conduct source selection, award to one vendor, procure prototypes and execute an Engineering and Manufacturing Development (EMD) program phase. At the conclusion of successful EMD and testing at Aberdeen Test Center (ATC), optional production delivery orders will be placed against a Firm Fixed Price (FFP), Indefinite Delivery Indefinite Quantity (IDIQ) Contract Line Item Number. ESU Strategy. The acquisition strategy for ESU is to conduct market research, develop a SOW and PSPEC, and release an RFP to industry in 3rd Quarter Fiscal Year 2019. Source selection will be conducted for planned award to two vendors. EMD phase will be executed and at the conclusion of testing at ATC the program office will go back out to industry to re-compete for production, First Article Testing will be conducted, and optional delivery orders will be placed against a FFP, IDIQ contract. Metering and Monitoring (M/M) Strategy. The acquisition strategy for the M/M capability is to provide a Statement of Work (SOW) to US Army Communications-Electronics Research, Development and Engineering Center (CERDEC) under its program for Energy Informed Operations (EIO). EIO has developed a government owned working microgrid M/M capability. They are tailoring this existing capability to meet IPMS requirements by collaborating with MIT-LL to ensure the M/M dashboard is utilizing the correct communication protocols designed to collect and display near real time data on the health and status of a power grid on the battlefield. This capability will be tested during Developmental Testing 1 and 2.

Advanced Power Sources:  The acquisition strategy is to focus on development of the Mobile Electric Hybrid Power System (MEHPS). This R&D effort will focus on achieving the Marine Corps goal of lightening the MAGTF through reduced logistical fuel resupply needs, extending the Commander's operational reach. The development will focus on making these systems smaller, lighter and more efficient. The MEHPS program will purchase 8 medium and 8 light systems from two vendors through competitively awarded EMD contracts. The MEHPS systems will undergo rigorous electrical, environmental, safety, and performance testing to ensure they are robust and meet user requirements. Information learned in the EMD phase will help define the performance specification that will be used to award a full and open production contract.
                                             SFRS: Energy efficiency; size; weight; EPA-approved refrigerant; affordability; organically supportable. 
ECU: Energy efficiency; size; weight; EPA-approved refrigerant; affordability; organically supportable.
MOBILE POWER: Energy efficiency; size; weight; affordability; organically supportable.
MEHPS: 55% savings in fuel and 80% reduction in generator runtime versus a standard 10 Kilowatt (kW) Tactical Quiet Generator (TQG).
BMASS: Energy efficiency; size; weight; ability to charge specified batteries.
                                        
                                         
                                             Environmental Control Equipment, Mobile Power Equipment and Advanced Power Sources are part of Expeditionary Energy Initiatives.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             MPE Micro Grid Storage/IPM
                                                             C
                                                             FFP
                                                             AFLCMC
                                                             HANSCOM AFB
                                                             
                                                                 1.570
                                                                 
                                                                     1.624
                                                                     2018-03
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.152
                                                                
                                                                 
                                                                     0.152
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MPE IPD EMD
                                                             C
                                                             FFP
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             MPE IPD Prototype Testing
                                                             C
                                                             FFP
                                                             ATC
                                                             Aberdeen, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.350
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             ECE SFRS Replacement
                                                             MIPR
                                                             NSRDEC
                                                             NATICK, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.642
                                                                     2018-07
                                                                
                                                                 
                                                                     0.383
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS Testing
                                                             WR
                                                             NSWC
                                                             CARDEROCK, MD
                                                             
                                                                 1.982
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS Solar Power
                                                             C
                                                             CPFF
                                                             UEC
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VAR
                                                             VAR
                                                             
                                                                 17.246
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             VAR
                                                             VAR
                                                             
                                                                 0.059
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.059
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             ECE  SFRS Replacement Test & Evaluation
                                                             MIPR
                                                             ABERDEEN TEST CENTER
                                                             ABERDEEN MD
                                                             
                                                                 0.262
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.114
                                                                     2019-02
                                                                
                                                                 
                                                                     0.504
                                                                
                                                                 
                                                                     0.504
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS Testing (DT)
                                                             MIPR
                                                             ABERDEEN TEST CENTER
                                                             ABERDEEN, MD
                                                             
                                                                 0.700
                                                                 
                                                                     0.549
                                                                     2018-06
                                                                
                                                                 
                                                                     1.233
                                                                     2019-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS User Evaluation
                                                             MIPR
                                                             NSWC CARDEROCK
                                                             CARDEROCK MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.410
                                                                     2018-02
                                                                
                                                                 
                                                                     0.635
                                                                     2019-09
                                                                
                                                                 
                                                                     2.280
                                                                
                                                                 
                                                                     2.280
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS Lithium Battery Testing
                                                             WR
                                                             NSWC
                                                             CARDERROCK, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             APS MEHPS Solar Panel Testing
                                                             MIPR
                                                             ABERDEEN TEST CENTER
                                                             ABERDEEN MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.619
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             MPE PM support for development and test mgmt
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 2.425
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     ADVANCED POWER SOURCES -RENEWABLE ENERGY- MEHPS
                                                     
                                                         
                                                             TECHNICAL REVIEWS
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DEVELOPMENTAL TESTING (DT)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MS C
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CONTRACT AWARD
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                    
                                                
                                                 
                                                     ENVIRONMENTAL CONTROL EQUIPMENT - SFRS
                                                     
                                                         
                                                             TEST & EVALUATION
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS IPD: MS B
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS IPD: CONTRACT AWARD
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS IPD: DEVELOPMENT TESTING
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS IPD: MS C
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS ESU: MS B
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS ESU: CONTRACT AWARD
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS ESU: DEVELOPMENT TESTING
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MOBILE POWER EQUIPMENT - IPMS ESU: MS C
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2929
                                         Testing Measuring Diag Equip & SE
                                         
                                             10.197
                                             0.588
                                             0.647
                                             0.572
                                             0.572
                                             0.626
                                             0.638
                                             0.652
                                             0.664
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Marine Corps Family of Automatic Test Systems (ATS), provides automatic test program capability for use by technicians both in garrison and the forward edge of the battlefield; specifically in the areas of interactive electronic technical manuals, condition/predictive based maintenance, and embedded sensors and prognostics.
                                             
                                                 
                                                     Automatic Test Systems (ATS)
                                                     
                                                         
                                                             0.588
                                                             0
                                                             -Continued to develop new advanced technology concepts for automatic test and integrate the subsystems and components into fielded automatic test solutions to support weapon systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.647
                                                             0
                                                             -Complete development of new advanced technology concepts for automatic test and integrate the radio frequency subsystems and components into fielded automatic test solutions to support weapon systems.
                                                        
                                                         
                                                             0.572
                                                             0
                                                        
                                                         
                                                             0.572
                                                             0
                                                             -Initiate new and advanced stand-alone Electro-Optical capabilities for automatic testing in order to reduce test solution costs and logistics footprint and keep pace with the next generation of optic and laser equipment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         -The $75K decrease from FY19 to FY20 reflects completion of the radio frequency subsystem prototype integration into a General Purpose Automatic Test Systems (GPATS) and its subsequent testing.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4181
                                                     Automatic Test Systems (ATS)
                                                     
                                                         25.163
                                                         9.958
                                                         9.046
                                                         9.046
                                                         4.979
                                                         5.075
                                                         5.283
                                                         5.389
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Automatic Test Systems (ATS) acquisition is being done through U.S. Army Armament Research, Development & Engineering Center (ARDEC), Picatinny, NJ both in-house and contracts; In-house at Marine Corps Logistics Command (MCLC), Albany, GA; In-house at Naval Surface Warfare Center, Crane, and through Marine Corps Systems Command contracts.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             ATS Tech Eval & HW Digital Test
                                                             WR
                                                             MCLC Albany
                                                             Albany, GA
                                                             
                                                                 0.776
                                                                 
                                                                     0.588
                                                                     2018-02
                                                                
                                                                 
                                                                     0.647
                                                                     2019-02
                                                                
                                                                 
                                                                     0.572
                                                                
                                                                 
                                                                     0.572
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 5.443
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.443
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             N/A
                                                             N/A
                                                             
                                                                 3.978
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.978
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2929
                                                     
                                                         
                                                             Milestone B
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Developmental Testing
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestone C
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Rate Production Decision
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Initial Operational Capability (IOC)
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Full Operational Capability (FOC)
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3776
                                         Combat Track Vehicles Mod
                                         
                                             0.000
                                             0.000
                                             14.601
                                             25.222
                                             25.222
                                             5.215
                                             4.861
                                             4.062
                                             4.143
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY19, funds supporting both M1A1 and IRV (M88A2) Modifications were realigned to project 3776, Combat Track Vehicles Mod. M1A1 previously resided in Project 2316, Combat Service Support Eng Equip. IRV (M88A2) Modifications funding previously resided in Project 2509, Motor Transport Mod. Realignment of efforts to new projects in FY19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             The Combat Track Vehicles Mod effort provides armor-protected mobile firepower to include improvements in all areas of the M1A1 main battle tank, Improved Recovery Vehicle (IRV), and Armored Vehicle Launched Bridge (AVLB). Efforts under the Mod line pertaining to the M1A1 include improvements such as:  lethality systems, to increase armament accuracy and provide for off-board targeting improvements; survivability systems (including active and passive); communications and command and control; and mobility, increasing the crew's situational awareness through sensor enhancements and intra-vehicular data sharing; and environmental testing of components.  The IRV (also known as the M88A2) provides heavy armor-protected recovery capability to the MAGTF.  The Mod line funds research, development, and testing of improvements in all areas of the IRV. This funding addresses obsolescence and Engineering Change Proposals (ECPs) to improve performance and develop safety related ECPs to correct hazards noted during the day to day operation of the M88A2 IRV.
                                             
                                                 
                                                     M1A1 Modifications
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 and prior are captured under Projects 2509 & 2316.
                                                        
                                                    
                                                     
                                                         
                                                             14.242
                                                             0
                                                             -  Continue supporting modifications to include the Firepower Enhancement Program (FEP)improvements, integration solutions and test items for Tactical Comm Modernization, components for the Ammunition Data Link (ADL) Increment II in order to support the ability to utilize next generation munitions to their full capability across the M1A1 fleet, and Non-Recurring Engineering (NRE) on the Active Protective System (APS) Technology Demonstrator to complete redesign and development of the system for operational suitability on the Tanks.
                                                        
                                                         
                                                             24.855
                                                             0
                                                        
                                                         
                                                             24.855
                                                             0
                                                             - Initiate evaluation and integration of Survivability Layered Systems for signature management, crew situational awareness, and pre-shot capabilities (i.e., laser warning) along with the incorporation of Battle Management System (BMS) technology being developed by the U.S. Army.
- Initiate operational testing and product improvement of the APS.
- Continue to support modifications to include FEP, integration solutions and test items for Tactical Comm Modernization, components for the ADL II in order to support the ability to utilize next generation munitions to their full capability across the M1A1 fleet. Continue non-recurring engineering of the Active Protective System (APS) Technology Demonstrator to complete redesign and development of the system for operational suitability on the Tanks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $10.613 increase in FY20 supports the evaluation and integration of active and passive Survivability Layered Systems (i.e. signature management, crew situational awareness, and pre-shot systems) with the ongoing Active Protection System effort started in FY17.
                                                    
                                                
                                                 
                                                     IRV (M88A2) Modifications
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 and prior are captured under Projects 2509 & 2316.
                                                        
                                                    
                                                     
                                                         
                                                             0.359
                                                             0
                                                             -  Continue the development of modifications for the M88A2, such as Arctic Mobility and Exhaust redesign, in addition to supporting equipment to increase Reliability, Availability, and Maintainability, decrease operating costs, and address obsolescence, crew ergonomics, Command and Control improvements.
                                                        
                                                         
                                                             0.367
                                                             0
                                                        
                                                         
                                                             0.367
                                                             0
                                                             -  Purchase arctic mobility test articles to address the needed mobility improvements of the M88A2 in arctic conditions.  
-  Continue the development of modifications for the M88A2 exhaust redesign, in addition to supporting equipment to increase Reliability, Availability, and Maintainability, decrease operating costs, and address obsolescence, crew ergonomics, Command and Control improvements.
-  Initiate the Automatic Fire Extinguishing System (AFES) fire alarm and sensor improvements
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant increase from FY19 to FY20.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2061
                                                     M1A1 Modification Kit
                                                     
                                                         19.778
                                                         22.904
                                                         22.760
                                                         22.760
                                                         37.635
                                                         45.271
                                                         56.646
                                                         57.782
                                                         0.000
                                                         980.108
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     M1A1 Modification Kit
                                                     
                                                         0.362
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         30.079
                                                    
                                                
                                                 
                                                     RDTE/0206624M/2316
                                                     M1A1 Modification Kit
                                                     
                                                         14.228
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         16.562
                                                    
                                                
                                                 
                                                     RDTEN/0206624M/2509
                                                     M88A2 HERCULES Mod
                                                     
                                                         0.352
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.673
                                                    
                                                
                                            
                                             (U)  The M1A1 modification kits program will leverage Army initiatives to the maximum extent possible in order to incorporate modifications to adapt Army solutions to the USMC environment. The USMC will research, develop, and evaluate programs to improve the survivability, lethality, command and control, and mobility of the USMC tank. These efforts include ADL II, Advance Gunnery Target System (AGTS), Track Width Mine Plow (TWMP), Active Protection System (APS), and Tactical Comm Modernization. The USMC will refine the Active Protection System (APS) technology demonstrator's design in FY18 and FY19 in preparation for live fire testing and evaluation conducted along with the Army in FY20. Procurement of APS systems and supporting counter-measures is planned in FY21 to FY23.  Survivability layered systems (active and passive) will focus on the integration and testing of new sub-systems as well as the incorporation of BMS technology being developed by the Army to be used with the APS system starting in FY20. Testing and integration of the Tactical Comm Modernization will occur FY18-19, with procurement commencing late FY19.

The IRV program leverages Army developmental projects to create a system that more readily meets Marine Corps Heavy Recovery Vehicle requirements. Improvements include modifications addressing safety that include artic mobility and exhaust redesign, reliability, and technology upgrades.
                                             N/A
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     M1A1 Mod - APS Test Spt consists of test ranges, logistic spt, ammo storage, instrumentation, personnel, reports, threat munition
M1A1 Mod - APS Eng Spt (GDLS) supports A-Kit refinement for application of the B-Kit to the M1A1
M1A1 Mod - MAPS (Modular Active Protection System) funds effort to integrate MAPS into the M1A1 tank configuration.   
M1A1 Mod - BMS (Battle Management System) development of BMS integrates MAPS alerts and enables coordinated distribution to other tank battalion units
M1A1 Mod - Survivability Layered Systems includes integration and test of active and passive sub systems (signature management, crew situational awareness, and pre-shot systems).
                                                     
                                                         
                                                             M1A1 Mod - APS B-Kit
                                                             C
                                                             FFP
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.191
                                                                     2019-01
                                                                
                                                                 
                                                                     0.457
                                                                
                                                                 
                                                                     0.457
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.648
                                                            
                                                        
                                                         
                                                             M1A1 Mod - APS A-Kit
                                                             C
                                                             CPFF
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.500
                                                                     2019-01
                                                                
                                                                 
                                                                     2.521
                                                                
                                                                 
                                                                     2.521
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Mod - APS / IMOD
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.100
                                                                     2019-02
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Mod - APS Eng Spt
                                                             C
                                                             CPFF
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.100
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Mod - Electro-Optinc Spt
                                                             MIPR
                                                             NVESD
                                                             Ft. Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.265
                                                                     2018-11
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             M1A1 Mod - TCM
                                                             WR
                                                             SSC-LANT
                                                             Charleston, NC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.125
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.125
                                                            
                                                        
                                                         
                                                             M1A1 Mod - AGTS
                                                             MIPR
                                                             PM TRASYS
                                                             Orlando, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.361
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.361
                                                            
                                                        
                                                         
                                                             M1A1 Mod - ADL II
                                                             MIPR
                                                             ARDEC
                                                             Picatinny, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-07
                                                                
                                                                 
                                                                     0.627
                                                                
                                                                 
                                                                     0.627
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.877
                                                            
                                                        
                                                         
                                                             M1A1 Mod - FEP STS
                                                             C
                                                             FFP
                                                             Raytheon
                                                             McKinney, TX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.100
                                                                     2019-07
                                                                
                                                                 
                                                                     0.690
                                                                
                                                                 
                                                                     0.690
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.790
                                                            
                                                        
                                                         
                                                             M1A1 Mod - TWMP
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.050
                                                                     2019-07
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 1.050
                                                            
                                                        
                                                         
                                                             M1A1 Mod - MAPS
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.925
                                                                
                                                                 
                                                                     0.925
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.925
                                                            
                                                        
                                                         
                                                             M88A2 HERCULES
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.359
                                                                     2019-03
                                                                
                                                                 
                                                                     0.367
                                                                
                                                                 
                                                                     0.367
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.726
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             M1A1 Mod - Survivability Layered Systems
                                                             MIPR
                                                             TARDEC
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     9.575
                                                                
                                                                 
                                                                     9.575
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 9.575
                                                            
                                                        
                                                         
                                                             M1A1 Mod - BMS
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.390
                                                                
                                                                 
                                                                     5.390
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 5.390
                                                            
                                                        
                                                         
                                                             M1A1 Mod - APS Test Spt
                                                             MIPR
                                                             TACOM
                                                             Warren, MI
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.200
                                                                     2019-01
                                                                
                                                                 
                                                                     2.400
                                                                
                                                                 
                                                                     2.400
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 4.600
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3776
                                                     
                                                         
                                                             APS: DR
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             APS: Vehicle Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             APS: TRR
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             APS: SVR 1
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             APS: Live Fire
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             APS: SVR 2
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             APS: Production and Development
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             APS: IOC
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Survivability Layered Systems: Integrated testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             BMS: Integrated Testing (Block 1)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9C90
                                         MTVR Mod
                                         
                                             49.122
                                             1.272
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             50.394
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY19, MTVR funding has been realigned from project 9C90, MTVR Mod to project 2509, Motor Transport Mod.  Realignment of efforts to new projects in FY 19 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             The Medium Tactical Vehicle Replacement (MTVR) Modification program line funds numerous modifications and initiatives required to address operational priorities, engineering change proposals, safety concerns, support equipment and other issues that affect vehicle reliability, availability, maintainability, readiness, as well as energy efficiency.  A proactive and focused approach ensures proper vehicle sustainment and life-cycle management and it allows the program office to develop and implement improvements as required to respond to the evolving needs of the Marine Corps.  For example, the Technology Demonstrator effort will continue to explore and develop strategies and products to extend the life of the MTVR to 2042 from its original date of 2024. The MTVR Technology Demonstrator provides the opportunity to integrate critical upgrades which could potentially be included into a Service Life Extension Program (SLEP). These upgrades would include improvements in fuel consumption, long-term maintainability and improved safety and crew survivability.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.105
                                                             0
                                                             - Completed the production verification testing (PVT) on LRIP assets for FE to fully achieve fuel efficiency (FE) improvements on the MTVR.
- Completed Field User Evaluations (FUE), which determined, which components and subsystems have produced the optimal fuel efficiency, using the least amount of fuel with the greatest return on investment potential.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 decrease is due to the realignment from project 9C90, MTVR Mod to project 2509, Motor Transport Mod.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.197
                                                             0
                                                             - Completed the production verification testing (PVT) on LRIP assets for FE to fully achieve fuel efficiency (FE) improvements on the MTVR.
- Completed Field User Evaluations (FUE), which determined, which components and subsystems have produced the optimal fuel efficiency, using the least amount of fuel with the greatest return on investment potential.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 decrease is due to the realignment from project 9C90, MTVR Mod to project 2509, Motor Transport Mod.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.970
                                                             0
                                                             - Continued Test & Evaluation efforts supporting ECP/safety mods of the MTVR as required to provide survivability upgrades in response to continual changes in the threat environment to protect the warfighter and vehicle.
- Completed the baseline design qualification testing and began field user evaluations of components and subsystems that achieve fuel efficiency improvements on the MTVR.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 decrease is due to the realignment from project 9C90, MTVR Mod to project 2509, Motor Transport Mod.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         N/A
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/5050
                                                     MTVR Motor Transport Mods
                                                     
                                                         7.477
                                                         25.148
                                                         14.501
                                                         14.501
                                                         8.362
                                                         8.514
                                                         8.699
                                                         8.873
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     RDTE/0206624M/2509
                                                     MTVR
                                                     
                                                         0.000
                                                         3.672
                                                         3.949
                                                         3.949
                                                         0.106
                                                         0.105
                                                         0.117
                                                         0.120
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             PMC BLI 5050 Motor Transport Modifications funds multiple programs/projects; only the funding associated with MTVR has been provided as Other APPN/LI 5050.
RDTE 0206624M MTVR funding profile is realigned in this Program Element from Proj 9C90 to Proj 2509 for FY19 and future fiscal years.
                                             The strategy for the MTVR Technology Demonstrator initiative is to aid in the prevention of parts obsolescence, address safety concerns, and respond to emergent threats.  A proactive and focused approach ensures proper vehicle sustainment and life-cycle management and allows the program office the flexibility to develop and implement improvements as required to respond to evolving needs. 

The strategy for the MTVR Fuel Efficiency (FE) initiative is to complete installation on the 4,300 armored MTVRs.
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                                                     Product Development
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                                                                     0.105
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.253
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                                                             Various
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.205
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Energy Initiative
                                                             WR
                                                             NSWC
                                                             Panama City, FL
                                                             
                                                                 1.008
                                                                 
                                                                     0.197
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.205
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                                                                     0.000
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                                                                 0.000
                                                                 11.157
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Energy Initiative Testing
                                                             WR
                                                             Aberdeen Proving Ground
                                                             Aberdeen, MD
                                                             
                                                                 0.438
                                                                 
                                                                     0.760
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.198
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 13.016
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.016
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                                     22.051
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                                     Continuing
                                
                                 Beginning in FY20, Intelligence Analysis System (IAS) and Technical Control Analysis Center (TCAC) resources have been realigned from PE 0206625M project 2272 to PE 0305208M project 2268, Distributed Common Ground/Surface Systems. Transition into the DCGS portfolio is necessary to concentrate investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                 This Program Element (PE) for Intelligence Command and Control (C2) includes Military Intelligence Program (MIP) funds for Marine Corps Intelligence capabilities necessary to support the employment of intelligence, reconnaissance, surveillance (ISR), and target acquisition resources integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy. Marine Corps intelligence capabilities are divided into three functional areas organized along intelligence processes: Sensing (Persistent ISR), Analysis
(Distributed Common Ground/Surface System Marine Corps (DCGS-MC)), and Dissemination (Intelligence Dissemination and Utilization (IDU)).  This PE funds the Sensing and Dissemination portfolios while the Analysis portfolio is budgeted under DCGS-MC PE 0305208M.
                                 
                                     
                                         30.886
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                                         33.554
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                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -12.006
                                                     -12.006
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.090
                                                     -0.090
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.079
                                                
                                            
                                        
                                    
                                     The FY19 to FY20 funding decrease is due to transition of IAS and TCAC to the DCGS-MC PE 0305208M/Project 2268. Other contributing factors include: the completion of Tactical Signal Intelligence (SIGINT) Collection System (TSCS) Core Receivers, Modular Case, and MV-22 Aviation PIK product development; Communication Emitter Sensing and Attacking System (CESAS II) reduced hardware/software modifications and Spectrum Services Framework (SSF) development; Terrestrial Collection completion of MSIDS test and evaluation for Base Station and Outstation data controllers and completion of G-BOSS integration, system testing, and evaluation of advanced network components and sensor assets; Tactical Joint Worldwide Intel Comms Sys (JWICS) fielding beginning in FY20.
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                                             Beginning in FY20, Intelligence Analysis System (IAS) and Technical Control Analysis Center (TCAC) resources have been realigned from PE 0206625M project 2272 to PE 0305208M project 2268, Distributed Common Ground/Surface Systems. Transition into the DCGS portfolio is necessary to concentrate investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                             INTELLIGENCE COMMAND AND CONTROL (C2) includes Military Intelligence Program (MIP) funds for Marine Corps Intelligence capabilities necessary to support the employment of intelligence, reconnaissance, surveillance (ISR), and target acquisition resources integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy.  Marine Corps intelligence capabilities are divided into three functional areas organized along intelligence processes: Sensing (Persistent ISR), Analysis (Distributed Common Ground/Surface System Marine Corps (DCGS-MC)), and Dissemination (Intelligence Dissemination and Utilization (IDU)).  This project funds the Sensing and Dissemination portfolios while the Analysis portfolio is budgeted under the DCGS-MC PE.

PERSISTENT INTELLIGENCE, SURVEILLANCE AND RECONNAISSANCE (PISR) GROUND SYSTEMS: PISR is a comprehensive strategy that synchronizes organic and external ISR assets in support of MAGTF operations. This capability involves sensing the operational environment through a variety of systems, from satellites overhead to reconnaissance Marines on the ground. PISR incorporates terrestrial sensing capability from the following ground collection systems. 

TERRESTRIAL COLLECTION provides a tactical ground sensor Family of Systems (FoS) that are organic to the MAGTF and facilitate near-real time PISR sensing to MAGTF decision-makers and users. Sensors are networked to the maximum extent possible to enable the sharing of standard data and information to support all six Marine Corps warfighting functions (C2,Intelligence, Operations, Protection, Fires, and Maneuver) with both targeting and battlespace awareness. An array of sensor delivery methods, and a variety of sensor characteristics enable the MAGTF to sense air (low altitude), land (surface, underground), sea (surface and subsurface), environmental effects (weather), and man-made objects (e.g. inside buildings) to determine threat location, disposition, movement and direction. The Terrestrial Collection portfolio includes, but not limited to, Ground Based Operational Surveillance System (GBOSS), MAGTF Secondary Imagery Dissemination System (MSIDS), and Tactical Remote Sensor System (TRSS). GBOSS is an expeditionary, ground-based, self-contained, multi-spectral sensor-oriented, persistent surveillance system used to observe, collect, detect, identify, classify, track, and report on contacts, objects of interest, and assessed threats twenty-four hours a day utilizing a fused video and sensor data display. MSIDS provides organic tactical digital imagery collection, transmission and receiving capability to the MAGTF Commander. TRSS provides all-weather direction, location determination, targeting, and tactical indications and warning of enemy activity in the MAGTF Commander's Area of Interest.

COUNTER INTELLIGENCE AND HUMAN INTELLIGENCE (CI/HUMINT) Equipment Program (CIHEP) provides each Marine CI/HUMINT Company within the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISRE) with an integrated, standardized, and interoperable suite of information and communication systems. The CIHEP program provides specialized equipment that is lightweight, modular, and tailorable, in deployable packages to conduct full spectrum, tactical CI and HUMINT activities, to include Technical Surveillance Countermeasures (TSCM) operations. TSCM operations use techniques to detect, neutralize, and exploit hostile technical surveillance technologies and hazards that permit the unauthorized access to or removal of information. CI/HUMINT elements are generally task-organized in support of a MAGTF or other supported commanders, providing them the capability to rapidly collect, process, and disseminate counterintelligence and human intelligence information in support of military planning and operations. CIHEP is comprised of ten modules of commercial and government off the-shelf equipment. Different components are selected for refresh each year in order to maintain current capabilities and ensure interoperability and standardization with related systems. This results in an equipment suite that enhances the operating force's CI/HUMINT capabilities, while maintaining interoperability within the USMC and joint CI/HUMINT communities. The modularity of the CIHEP program allows Marines to perform a variety of missions in support of commanders, while carrying only those items necessary to accomplish the mission. CIHEP provides state- of-the-art mission critical information protection capabilities, as well as the ability to detect, identify, and locate specific technical threats.

TACTICAL SIGNALS INTELLIGENCE (SIGINT) Collection System (TSCS) provides rapidly deployable capability that is the only Tactical Signals collection capability in the Marine Air-Ground Task Force (MAGTF) in both man packable and vehicular configurations, and provides collections capabilities needed to develop intelligence.  The TSCS Family of Systems (FoS) incorporates the Radio Reconnaissance Equipment Program (RREP) and Team Portable Collection Systems - Multi-Platform Capable (TPCS-MPC) programs into a single program, providing a modular and scalable suite of equipment that exploits information from more technically advanced target sets.  The TSCS FoS has an incremental acquisition strategy, providing Technical Refresh for legacy TPCS-MPC and RREP systems as the systems become obsolete and/or require technology insertions to maintain pace with our adversaries. The prioritization of capabilities included in each increment is based on obsolescence and required capability upgrades against advanced target sets. Fluctuations within the funding profile is due to different components being refreshed each year. 

COMMUNICATION EMITTER SENSING and ATTACKING SYSTEM (CESAS) is the sole USMC high power, man-packable, and ground mobile Electronic Attack (EA) asset. CESAS supports the MAGTF Commander in the execution of his Electronic Warfare (EW) operations and Information Operations, by detecting, denying, and disrupting hostile communication emitters across a broad range of communication frequencies. CESAS covers the High Frequency (HF), Very High Frequency (VHF), and Ultra High Frequency (UHF) frequency ranges against enemy emitters using modern modulation schemes. CESAS allows flexible employment to conduct EA while on the move or in a stationary position, thus optimizing the Commander's ability to employ this asset for the greatest success of the mission. CESAS uses an incremental acquisition strategy, providing Technical Refresh for legacy systems as the systems become obsolete and/or require technology insertions to maintain pace with our adversaries.

PROCESSING, EXPLOITATION, ANALYSIS AND PRODUCTION SYSTEMS: Processing, exploitation, analysis and production actions of the Intelligence process enables Marines to understand the all-source information/data revealed by PISR. The Distributed Common Ground System - Marine Corps (DCGS-MC) Enterprise (BLI 4767) will serve as the Marine Corps ISR Enterprise (MCISRE) backbone, migrating select capabilities into a single, integrated, net-centric baseline via clearly defined capability drops.  The Intelligence Analysis System (IAS) FoS (All-Source) and the Technical Control Analysis Center (TCAC) FoS (Signal Intelligence (SIGINT)) transition to Project 2268 DCGS-MC beginning FY20.

INTELLIGENCE DISSEMINATION AND UTILIZATION (IDU) SYSTEMS: The IDU capability set performs the dissemination and integration functions of the Intelligence process. Dissemination connects the Intelligence product to the Commander who "operationalizes" these products through informed decisions.

The ITELLIGENCE BROADCAST RECEIVER(IBR) acquisition program is a family of terminals that conform to the Department of Defense (DoD) Integrated Broadcast Service (IBS) objectives of interoperability and commonality to receive and process near-real time multi-intelligence data. The IBR family of terminals provide MAGTF Commanders with the only direct access to IBS data via UHF Satellite Communications (SATCOM) broadcast channels. The IBR program is an evolving, multi-Service architecture designed to keep pace with Commanders' targeting and information requirements and conforms to the DoD IBS objectives of interoperability and commonality, which is currently accomplished using the Universal Serial Bus (USB) Embedded National Tactical Receiver (ENTR). The ENTR Version 4 (V4) will supplement and replace the USB ENTR which is no longer in production. The ENTR V4 provides a 50% weight reduction and doubles the life expectancy of the battery compared to the USB ENTR. Additionally, the IBR program is researching technology to meet the existing transceiver requirement identified in the Joint Tactical Terminal Joint Operational Requirements Document (JORD).  The IBR family of terminals receive Blue Force Tracker data, which is a key element in developing and maintaining situational awareness as it relates to the common threat/common operating picture. The IBR provides NRT strategic, theater, and tactical sensor-to-shooter connectivity as well as NRT Theater Missile Defense indications and warnings. Additionally, the IBR provides connectivity to IBS Common Interactive Broadcast and IBS Alternative Path. 

JOINT WORLDWIDE INTELLIGENCE COMMUNICATIONS SYSTEM (JWICS) is the Top Secret Sensitive Compartmented Information (TS/SCI) portion of the Defense Information System Network. It incorporates advanced networking technologies that permit point-to-point or multi-point information exchange involving voice, text, graphics, data and video teleconferencing within the DoD Intelligence Community. JWICS provides Marine Forces with special intelligence that significantly enhances the detail and quality of intelligence support that intelligence organizations provide to operating forces.

SENSITIVE COMPARTMENTED INFORMATION COMMUNICATIONS(SCI COMMS) is a Super-High Frequency multi-band satellite communications Family of Systems (FoS), that provides a tactical capability at the Top Secret (TS)/SCI and Secret Collateral levels to USMC intelligence units. The SCI COMMS FoS is the only deployable communications system that is dedicated for TS/SCI data and voice communications that can receive, transmit and disseminate bulk data and imagery products to and from national tactical intelligence sources. The FoS consists of palletized, team level, and man-packable systems - TROJAN SPIRIT, High Bandwidth Special Intelligence-Palletized Terminal (HBSI-PT), and Sensitive Compartmented Intelligence Kit (SCIK) - which provide USMC tactical commanders with high-capacity, near-real-time access to intelligence from national agencies, joint, coalition, service activities, intelligence producers, and other tactical units via connectivity to Joint Worldwide Intelligence Communications System, National Security Agency (NSA) Network, coalition networks, and Secret Internet Protocol Router Network.

The overall decrease of $16.372M is principally due to the realignment of TCAC and IAS resources to RDTE PRJ 2268, DCGS-MC, concentrating investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                             
                                                 
                                                     *Intelligence Analysis System (IAS):  Product Development
                                                     
                                                         
                                                             2.930
                                                             0
                                                             - Continued integration, system testing, and evaluation of advanced analytic technologies into the Intelligence Analysis
System (IAS) Family of Systems (FoS).
- Initiated integration, system testing, and evaluation of Intelligence Servers into the IAS FoS.
- Initiated integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
- Completed integration, system testing, and evaluation of the Global Command & Control System - Joint (GCCS-J) 6.0 into the IAS FoS.
                                                        
                                                    
                                                     
                                                         
                                                             3.905
                                                             0
                                                             - Continue integration, system testing, and evaluation of Intelligence Servers into the IAS FoS.
- Continue integration, system testing, and evaluation of advanced analytic technologies into the Intelligence Analysis
System (IAS) Family of Systems (FoS).
- Complete integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; IAS will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.905M decrease from FY19 to FY20 is the realignment of IAS resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *Intelligence Analysis System (IAS):  Support
                                                     
                                                         
                                                             0.966
                                                             0
                                                             - Continued program management support for integration of advanced analytics tools into the IAS FoS software baseline.
- Initiated program management support for integration and testing of Intelligence Servers into the IAS FoS.
- Initiated integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
- Completed program management support for integration and testing of GCCS-J 6.0 in the IAS FoS.
                                                        
                                                    
                                                     
                                                         
                                                             0.567
                                                             0
                                                             - Continue program management support for integration of advanced analytics tools into the IAS FoS software baseline.
- Continue  program management support for integration and testing of Intelligence Servers into the IAS FoS.
- Continue integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; IAS will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.567M decrease from FY19 to FY20 is the realignment of IAS resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *Intelligence Analysis System (IAS): Test and Evaluation
                                                     
                                                         
                                                             0.961
                                                             0
                                                             - Continued support for integration of advanced analytics tools into the IAS FoS software baseline.
- Initiated support for integration and testing of Intelligence Servers into the IAS FoS.
- Initiated integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
- Completed support for integration and testing of GCCS-J 6.0 in the IAS FoS.
                                                        
                                                    
                                                     
                                                         
                                                             1.700
                                                             0
                                                             - Continue support for integration of advanced analytics tools into the IAS FoS software baseline.
- Continue support for integration and testing of Intelligence Servers into the IAS FoS.
- Continue integration, system testing, and evaluation of DCGS Integrated Backbone into the IAS FoS.
- Initiate testing and evaluation for the Cross Domain Solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; IAS will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.700M decrease from FY19 to FY20 is the realignment of IAS resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *SCI COMMS: Product Development
                                                     
                                                         
                                                             0.370
                                                             0
                                                             - Initiated efforts to procure new test assets, such as network packages for both the HBSI-PT and the SCIK systems, to support security-based product improvements and ECPs.
                                                        
                                                    
                                                     
                                                         
                                                             0.539
                                                             0
                                                             - Continue efforts to procure new test assets, such as modems, and monitor and control devices to support security-based product improvements and ECPs.
                                                        
                                                         
                                                             0.459
                                                             0
                                                        
                                                         
                                                             0.459
                                                             0
                                                             - Will continue efforts to develop new test assets, such as netflow network packages to support network obsolesence, and man-packable system test assets to support SWaP efforts, and security-based product improvements and ECPs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.080K from FY 2019 to FY 2020 reflects completion of HBSI-PT test asset procurements.
                                                    
                                                
                                                 
                                                     *SCI COMMS: Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.106
                                                             0
                                                             - Initiate development of ECPs for end-of-life/end-of-sale equipment and modernization efforts for security-based products.
                                                        
                                                         
                                                             0.113
                                                             0
                                                        
                                                         
                                                             0.113
                                                             0
                                                             - Continue development support of ECPs for end-of-life/end-of-sale equipment and modernization efforts for security-based products.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                                 
                                                     *SCI COMMS:  Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.061
                                                             0
                                                             - Initiate test and evaluation efforts which support engineering change proposals (ECPs) such as modems and monitor control devices.
                                                        
                                                         
                                                             0.148
                                                             0
                                                        
                                                         
                                                             0.148
                                                             0
                                                             - Continue test and evaluation efforts which support engineering change proposals (ECPs) such as network package and man-packable test assets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase of $0.087K from FY 2019 to FY 2020 supports man-packable testing.
                                                    
                                                
                                                 
                                                     *Tactical Exploitation of National Capabilities (TENCAP): Product Development & Technical Assessments
                                                     Tactical Exploitation of National Capabilities (TENCAP): Decrease of $6.448M from FY18 to FY19 as program transitions to Project 3771.
                                                     
                                                         
                                                             9.293
                                                             0
                                                             - Continue to conduct research and development, advanced technology demonstrations, and integration of emerging technologies into the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISRE). 
- Continue to support the Congressionally mandated TENCAP office and all associated ongoing activities, to include the coordination with national agencies, the intelligence community, research laboratories, private industry, and academia, for exploration of collaborative Science and Technology (S&T)/R&D efforts to bring evolutionary intelligence capabilities to the operating forces.
- Continue to provide technical assessments and field utility evaluations for the integration of current and emerging intelligence capabilities into the tactical decision making process.
- Continue to support operational planning and enhance operating force capabilities through the identification and development of advanced technologies for the MCISRE architecture. 
- Continue training and education efforts by providing the operating forces with supported simulation, visualization, and improved mission planning capabilities.
- Initiate efforts to provide transition support to Rapid Reliable Targeting (RRT).
- Initiate efforts for the development of Process, Exploitation, and Dissemination (PED) capability to the Command Level Intelligence Cell (CLIC)
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Refer to Project: 3771; TENCAP will be funded in 3771 in FY19.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     *Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Product Development
                                                     
                                                         
                                                             1.299
                                                             0
                                                             - Continued software development and integration for the software defined receivers (SDRs).
- Continued firmware upgrades to software defined receivers Field Programmable Gate Array (FPGA).
- Continued development of the Aviation PIK.
- Continued development of the TSCS Modular Case.
- Initiated market research for next generation Core Receivers, Antennas, and TSCS Body Worn System.
- Initiated market research for advanced digital payload/electronic warfare technology.
                                                        
                                                    
                                                     
                                                         
                                                             5.045
                                                             0
                                                             - Complete hardware and software development of the TSCS Core Receivers (Increment I) and associated collection and Direction Finding (DF) antennas.  
- Initiate development of a Niche Antenna Kit.
- Complete development of the TSCS Modular Case and MV-22 Aviation PIK (Increment 2).
- Initiate required hardware/software modifications to TSCS/TPCS/RREP to enhance capability via ECPs.
- Initiate development and integration of advanced digital payload/electronic warfare technology.
                                                        
                                                         
                                                             5.520
                                                             0
                                                        
                                                         
                                                             5.520
                                                             0
                                                             - Complete development and integration of advanced digital payload/electronic warfare technology (Increment 2).
- Complete development of a Niche Antenna Kit.
- Initiate required hardware modifications to legacy TPCS LAV-EW and HMMWV PIKs to meet TSCS SWaP requirements.
- Initiate development of the TSCS Body Worn System to replace legacy RREP system which are approaching obsolescence.
- Initiate market research for the next generation TSCS workstation.
- Continue development of required software capability to the TSCS baseline in order to counter emerging near peer asymmetric adversary threats.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.532M increase from FY19 to FY20 reflects initiation of product development for the TSCS Body Worn System, Niche Antenna Kit, and TSCS Workstation.
                                                    
                                                
                                                 
                                                     *Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Support
                                                     
                                                         
                                                             0.035
                                                             0
                                                             - Continued to provide program support and management for ongoing developmental testing, engineering drawings, environmental testing for server sleeves.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY19 to FY20
                                                    
                                                
                                                 
                                                     *Tactical Signal Intelligence (SIGINT) Collection System (TSCS): Test and Evaluation
                                                     
                                                         
                                                             1.289
                                                             0
                                                             - Initiated TSCS Modular Case testing.
- Conducted development testing on software baseline.
                                                        
                                                    
                                                     
                                                         
                                                             0.650
                                                             0
                                                             - Continue developmental testing, shock/vibe testing, and environmental testing of the core receivers.
- Continue testing of the TSCS software baseline updates.
- Procure test articles for advanced digital payload/electronic warfare technology and initiate testing.
- Conduct air certification of the MV-22 Aviation PIK.
                                                        
                                                         
                                                             1.077
                                                             0
                                                        
                                                         
                                                             1.077
                                                             0
                                                             - Complete developmental testing, shock/vibe testing, and environmental testing of the TSCS modular case. 
- Complete developmental testing, shock/vibe testing, and environmental testing of advanced digital payload/electronic warfare technology.
- Procure test articles for the body worn system and Niche Antennas.
- Continue testing of the TSCS software baseline updates.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.427M increase from FY19 to FY20 reflects procurement of different test articles which have different unit costs.
                                                    
                                                
                                                 
                                                     *Technical Control and Analysis Center (TCAC):  Product Development
                                                     
                                                         
                                                             3.037
                                                             0
                                                             - Continue system development and system design for JICD 4.2 and TWS software baseline.
- Initiate research and development in support of next hardware refresh/TCAC FoS capability enhancement (RAWS/TWS/CDS).
                                                        
                                                    
                                                     
                                                         
                                                             3.515
                                                             0
                                                             -Initiates product development for the RAWS hardware refresh in order to conduct testing and evaluation events.
-Initiates product development on low size, weight, and power (SWAP) for CDS. Continues research in support of the next hardware refresh for TWS and TCAC-G.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; TCAC will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $3.515M decrease from FY19 to FY20 is the realignment of TCAC resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *Technical Control and Analysis Center (TCAC): Support
                                                     
                                                         
                                                             0.315
                                                             0
                                                             - Continue technical support of improvements to TCAC baseline.
- Initiate technical support for next TCAC hardware refresh/TCAC FoS capability enhancement (RAWS/TWS/CDS).
                                                        
                                                    
                                                     
                                                         
                                                             0.291
                                                             0
                                                             -Continues technical support of improvements to the TCAC software baseline based on the Secure the Enterprise/ Secure the Newtork initiatives required by the National Security Agency (NSA) for network connectivity.
-Continues technical support for the next hardware refresh for each component of the FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; TCAC will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $0.291M decrease from FY19 to FY20 is the realignment of TCAC resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *Technical Control and Analysis Center (TCAC): Test and Evaluation
                                                     
                                                         
                                                             1.640
                                                             0
                                                             - Continued integration and testing of JICD 4.2 and TWS software baseline.
- Initiated research and test design in support of next hardware refresh/TCAC FoS capability enhancement (RAWS/TWS/CDS).
                                                        
                                                    
                                                     
                                                         
                                                             2.534
                                                             0
                                                             -Completes developmental testing events before a fielding decision for the TWS/TCAC-G. 
-Initiates testing for the RAWS low SWAP replacement. Continues test design in support of the next hardware refresh for CDS, TWS, and TCAC-G.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             Refer to PE 0305208M Project: 2268; TCAC will be funded in 2268 in FY20.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $2.534M decrease from FY19 to FY20 is the realignment of TCAC resources under the DCGS-MC program element.
                                                    
                                                
                                                 
                                                     *Joint Worldwide Intel Comms Sys (JWICS): Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.714
                                                             0
                                                             The SCI Enterprise Office (SEO) will conduct research, development, testing and evaluation (RDT&E) to engineer a
deployable voice, video, data, and circuit realignment solution that will provide the warfighter JWCIS services in the
tactical environment. The solution(s) developed will re-engineer the High Bandwidth Special Intelligence Palletized
Terminal (HBSI-PT) communications path to reduce the latency for Marine Corps Joint Worldwide Intelligence
Communication (JWICS) network, by development of a tactical Point of Presence (POP). The solution(s) will house
enterprise services such as Active Directory (AD), Dynamic Host Control Protocol (DHCP), distributed files services
(DFS), data storage, and print services behind a tactical node. This effort will also research the potential use of cloud services for continuity of tactical operations support. The solution(s) will increase the warfighters ability to produce useful and timely intelligence in a reliable, efficient manner.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease of $1.714 from FY19 to FY20 due to Tactical JWICS fielding beginning in FY20.
                                                    
                                                
                                                 
                                                     *Ground-Based Operational Surveillance System: Test and Evaluation
                                                     
                                                         
                                                             1.782
                                                             0
                                                             - Initiated integration, system testing, and evaluation of advanced network components and sensor assets into all three variants of G-BOSS as part of scheduled technical refresh.  End state of developmental efforts is to replace obsolete commercial-off-the-shelf (COTS) components via Engineering Change Proposal (ECP) process.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Transitions to Terrestrial Collection
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     *MAGTF Secondary Imagery Dissemination System (MSIDS): Test and Evaluation
                                                     
                                                         
                                                             0.169
                                                             0
                                                             -Initiated test and evaluation effort for Base Station and Outstation data controllers to improve data throughout for compatibility with a new organic tactical radio waveform.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             -Transitions to Terrestrial Collection
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     *Terrestrial Collection: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.088
                                                             0
                                                             - Initiated development of Imager IIA software and hardware in order to properly receive, parse, and display messages; program, and confirm operational status of end items within the TRSS systems of systems.
- Initiated development of TRSS Sentinel software changes to properly receive, parse, and display messages from systems with improved radios as well as interface directly with these systems to program them.
- Initiated development of TRSS laptop software and hardware in order to properly receive, parse, and display messages, program, and confirm operational status of end items within the TRSS systems of systems.
- Continue integration of advanced network components and sensor assets into all three variants of G-BOSS as part of scheduled technical refresh. 
- Initiate Terrestrial Collection integration of artificial intelligence and machine learning components and sensor assets aligned with updated Marine Corps operating concept and support improved ability to detect classify and identify objects of interest in an autonomous manner resulting in less resources required to monitor the environment.
                                                        
                                                         
                                                             1.071
                                                             0
                                                        
                                                         
                                                             1.071
                                                             0
                                                             - Continue development of Imager IIA software and hardware in order to properly receive, parse, and display messages; program, and confirm operational status of end items within the TRSS systems of systems.
- Continue development of TRSS Sentinel software changes to properly receive, parse, and display messages from systems with improved radios as well as interface directly with these systems to program them.
- Continue development of TRSS laptop software and hardware in order to properly receive, parse, and display messages, program, and confirm operational status of end items within the TRSS systems of systems.
- Complete integration of advanced network components and sensor assets into all three variants of G-BOSS as part of scheduled technical refresh. 
- Continue Terrestrial Collection integration of artificial intelligence and machine learning components and sensor assets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     *Tactical Remote Sensor System (TRSS):  Test and Evaluation
                                                     
                                                         
                                                             0.474
                                                             0
                                                             Initiated engineering efforts to determine the acceptability of the Signature Data Recorder (SDR),Hand Held Programmable Monitor (HHPM) and Common Sensor Radio (CSR) to include hardware and software testing.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Transitions to Terrestrial Collection
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     *Tactical Remote Sensor System (TRSS): Product Development
                                                     
                                                         
                                                             1.118
                                                             0
                                                             - Continued development of software changes to properly receive, parse, and display messages from systems with improved radios as well as interface directly with these systems to program them.  Will initiate development of hardware and software to replace obsolete Hand Held Programmable Monitors (HHPM) which will be utilized to configure and monitor the operation of the sensor network.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             - Transitions to Terrestrial Collection
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     *Terrestrial Collection: Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.000
                                                             0
                                                             - Initiate technical support and technical engineering efforts related to developmental test,electromagnetic test range utilization, developmental test range utilization, functional verification testing, and physical movement of test assets to and from system integrator facilities to test ranges associated with tech refresh of advanced network components and sensor assets into all three variants of G-BOSS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - Complete technical support and technical engineering efforts related to developmental test,electromagnetic test range utilization, developmental test range utilization, functional verification testing, and physical movement of test assets to and from system integrator facilities to test ranges associated with tech refresh of advanced network components and sensor assets into all three variants of G-BOSS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.000M decrease from FY19 to FY20 reflects completion of technical support and technical engineering efforts related to developmental test,electromagnetic test range utilization, developmental test range utilization, functional verification testing, and physical movement of test assets to and from system integrator facilities to test ranges associated with tech refresh of advanced network components and sensor assets into all three variants of G-BOSS.
                                                    
                                                
                                                 
                                                     *Terrestrial Collection: Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             1.401
                                                             0
                                                             - Continue MSIDS test and evaluation effort for Base Station and Outstation data controllers to improve data throughout for compatibility with a new organic tactical radio waveform.
- Continue system testing and evaluation of advanced network components and sensor assets into all three variants of G-BOSS as part of scheduled technical refresh.
- Initiate Terrestrial Collection test and evaluation of artificial intelligence and machine learning components and sensor assets aligned with updated Marine Corps operating concept and support improved ability to detect classify and identify objects of interest in an autonomous manner resulting in less resources required to monitor the environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - Complete MSIDS test and evaluation effort for Base Station and Outstation data controllers to improve data throughout for compatibility with a new organic tactical radio waveform.
- Complete system testing and evaluation of advanced network components and sensor assets into all three variants of G-BOSS as part of scheduled technical refresh.
- Continue Terrestrial Collection test and evaluation of artificial intelligence and machine learning components and sensor assets.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.401M decrease from FY19 to FY20 reflects completion of MSIDS test and evaluation for Base Station and Outstation data controllers and completion of G-BOSS system testing and evaluation of advanced network components and sensor assets into all three variants of G-BOSS.
                                                    
                                                
                                                 
                                                     *Counterintel and Human Intel Equip (CIHEP):  Test and Evaluation
                                                     
                                                         
                                                             0.682
                                                             0
                                                             - Continued to provide engineering, integration and technical support required for planned CIHEP modernization of the TSCM (Technical Surveillance Countermeasures) equipment and CIHEP Family of Systems (FOS).  Acquired test artifacts to integrate modernized proof of concept equipment.
                                                        
                                                    
                                                     
                                                         
                                                             0.332
                                                             0
                                                             - Continue to provide engineering, integration and technical support required for planned CIHEP modernization of the TSCM (Technical Surveillance Countermeasures) equipment and CIHEP Family of Systems (FOS).
                                                        
                                                         
                                                             0.338
                                                             0
                                                        
                                                         
                                                             0.338
                                                             0
                                                             - Continue to provide engineering, integration and technical support required for planned CIHEP modernization of the TSCM (Technical Surveillance Countermeasures) equipment and CIHEP Family of Systems (FOS).  Acquiring test artifacts to integrate modernized proof of concept equipment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     *Communication Emitter Sensing and Attacking System (CESAS):  Product Development
                                                     
                                                         
                                                             3.776
                                                             0
                                                             -Initiated planning to transition CESAS Next Generation advanced digital payload/electronic warfare technology. Provided required hardware/software modifications to CESAS II/RREMPEAS and hardware modifications to HMMWV PIK to enhance capability via ECPs. Initiated hardware/software capability enhancements including CESAS Next Generation advanced digital payload/electronic warfare technology.
                                                        
                                                    
                                                     
                                                         
                                                             6.383
                                                             0
                                                             -Initiate development of Constructive Electromagnetic Operational Environment System (CEMOES) (formerly Electromagnetic Spectrum Operations Range (EMSOR)), Spectrum Services Framework (SSF), Joint Light Tactical Vehicle (JLTV) Platform Integration Kit (PIK) and transition to CESAS Next Generation advanced digital payload/electronic warfare technology.
                                                        
                                                         
                                                             5.193
                                                             0
                                                        
                                                         
                                                             5.193
                                                             0
                                                             -Continue development of Constructive Electromagnetic Operational Environment System (CEMOES) (formerly Electromagnetic Spectrum Operations Range (EMSOR)), Spectrum Services Framework (SSF), Joint Light Tactical Vehicle (JLTV) Platform Integration Kit (PIK) and transition to CESAS Next Generation advanced digital payload/electronic warfare technology and hardware/software modifications via Engineering Change Proposals (ECPs).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The $1.190M decrease from FY19 to FY20 reflects reduced hardware/software modifications via Engineering Change Proposals (ECPs) to enhance capability to the Constructive Electromagnetic Operational Environment System (CEMOES) (formerly Electromagnetic Spectrum Operations Range (EMSOR)) and reduced research and development of the Spectrum Services Framework (SSF).
                                                    
                                                
                                                 
                                                     Communication Emitter Sensing and Attacking System (CESAS): Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             -Initiate development and delivery of System Engineering artifacts, system design, test plans and reports, and requirements analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Communication Emitter Sensing and Attacking System (CESAS): $0.500M increase from FY19 to FY20 initiates development and delivery of System Engineering artifacts, system design, test plans and reports, and requirements analysis.
                                                    
                                                
                                                 
                                                     *Communication Emitter Sensing and Attacking System (CESAS):  Support
                                                     
                                                         
                                                             0.025
                                                             0
                                                             Continue to provide program support for required hardware/software modifications to CESAS II/RREMPEAS/HMMWV PIK.
Initiate program support for required modifications to CESAS Next Generation advanced digital payload/electronic warfare technology.
                                                        
                                                    
                                                     
                                                         
                                                             0.039
                                                             0
                                                             Continue to provide program support for required hardware/software modifications to CESAS II/RREMPEAS/CESAS Next Generation advanced digital payload/electronic warfare technology and hardware modifications to HMMWV PIK to enhance capability via Engineering Change Proposals (ECPs).
                                                        
                                                         
                                                             0.075
                                                             0
                                                        
                                                         
                                                             0.075
                                                             0
                                                             Continue to provide program support for required hardware/software modifications to CESAS II/RREMPEAS/CESAS Next Generation advanced digital payload/electronic warfare technology, Constructive Electromagnetic Operational Environment System (CEMOES) (formerly Electromagnetic Spectrum Operations Range (EMSOR), Spectrum Services Framework (SSF), and hardware modifications to Platform Integration Kits (PIKs) to enhance capability via Engineering Change Proposals (ECPs).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     *Intelligence Broadcast Receiver (IBR): Product Development
                                                     
                                                         
                                                             0.469
                                                             0
                                                             - Continued required interoperability software testing support for Joint Integration Test Command certification for Tactical Receive Segment (TRS).
- Continued ENTR system integration and test support, Common Integrated Broadcast (CIB) upgrade and system optimization support, and CIB operational testing.
- Initiated the Networking-On-The-Move (NOTM) integration and Integrated Broadcast System (IBS) server producer capability.
                                                        
                                                    
                                                     
                                                         
                                                             0.476
                                                             0
                                                             - Continue ENTR system integration and test support, Common Integrated Broadcast (CIB) upgrade and system optimization support, and CIB operational testing.
- Continue support of the Networking-On-The-Move (NOTM) integration and Integrated Broadcast System (IBS) server producer capability.
- Initiate research and development for transceivers identified in the Joint Tactical Terminal Joint Operational Requirements Document (JORD).
                                                        
                                                         
                                                             0.480
                                                             0
                                                        
                                                         
                                                             0.480
                                                             0
                                                             - Continue ENTR system integration and test support, CIB upgrade and system optimization support, and CIB operational testing.
- Continue support of the Networking-On-The-Move (NOTM) integration and Integrated Broadcast System (IBS) server producer capability.
- Continue research and development for transceivers identified in the Joint Tactical Terminal Joint Operational Requirements Document (JORD).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/474703
                                                     TCAC
                                                     
                                                         4.581
                                                         6.749
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474761
                                                     IAS
                                                     
                                                         13.544
                                                         9.570
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/700000
                                                     IAS SPARES
                                                     
                                                         0.000
                                                         0.160
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474709
                                                     CIHEP
                                                     
                                                         3.525
                                                         6.066
                                                         12.974
                                                         12.974
                                                         6.009
                                                         6.245
                                                         6.322
                                                         6.448
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474702
                                                     TSCS
                                                     
                                                         2.431
                                                         23.173
                                                         17.106
                                                         17.106
                                                         16.263
                                                         12.717
                                                         8.077
                                                         8.468
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474701
                                                     CESAS
                                                     
                                                         6.744
                                                         5.556
                                                         5.187
                                                         5.187
                                                         10.217
                                                         11.149
                                                         14.021
                                                         14.301
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474700
                                                     SCI COMMS
                                                     
                                                         6.402
                                                         7.325
                                                         5.114
                                                         5.114
                                                         8.634
                                                         0.250
                                                         5.375
                                                         5.375
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/700003
                                                     TRSS SPARES
                                                     
                                                         0.356
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/700005
                                                     MSIDS SPARES
                                                     
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474752
                                                     IBR
                                                     
                                                         6.040
                                                         3.472
                                                         3.014
                                                         3.014
                                                         1.494
                                                         1.509
                                                         1.549
                                                         1.570
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474713
                                                     TRSS
                                                     
                                                         2.638
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/474719
                                                     MSIDS
                                                     
                                                         1.061
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4747XX
                                                     G-BOSS
                                                     
                                                         3.274
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4747XY
                                                     JWICS
                                                     
                                                         6.498
                                                         4.615
                                                         6.861
                                                         6.861
                                                         6.802
                                                         8.021
                                                         7.585
                                                         7.737
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4747TC
                                                     TERRESTRIAL COLLECTION
                                                     
                                                         0.000
                                                         6.442
                                                         6.642
                                                         6.642
                                                         2.448
                                                         0.892
                                                         2.910
                                                         2.968
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/700006
                                                     TERRESTRIAL COLLECTION SPARES
                                                     
                                                         0.000
                                                         0.261
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             (U) SCI COMMS:  SCI COMMS leverages SSC-LANT support for Engineering Change Proposal (ECP) support, and existing Army Communication-Electronic Command (CECOM) Small Business Innovation Research (SBIR) and Defense Logistics Agency (DLA) Special Operations Equipment (SOE) contracts for test asset procurements.

(U) CIHEP:  CIHEP makes maximum use of COTS, GOTS and NDI with Firm Fixed Price Production.

(U) IBR:  IBR software upgrades are developed at Naval laboratories and integrated into the system.  IBR makes maximum use of COTS, GOTS and NDI with Firm Fixed Price Production. 

(U) CESAS:  CESAS II production will consist of COTS and NDI integration into an existing GOTS architecture. Production efforts will be conducted at Naval laboratories.

(U) TSCS: software upgrades are developed at Naval laboratories and integrated into the system.  TSCS makes maximum use of COTS, GOTS, and NDI with Firm Fixed Price Production. 

(U) JWICS: JWICS makes maximum use of COTS, GOTS and NDI with Firm Fixed Price Production.

(U) Terrestrial Collection: Tech refresh for sustainability to ensure operational readiness of the G-BOSS assets, assumes required engineering and logistics refresh funded per additional capability initiative. Makes maximum use of COTS, GOTS and NDI with Firm Fixed Price Production.
                                             N/A
                                        
                                         
                                             Funding reduction from FY 19 to FY20 reflects the realignment of Intelligence Analysis System (IAS) and Technical Control Analysis Center (TCAC) resources PE 0206625M project 2272 to PE 0305208M project 2268, Distributed Common Ground/Surface Systems. Transition into the DCGS portfolio is necessary to concentrate investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             CESAS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 3.471
                                                                 
                                                                     3.776
                                                                     2017-12
                                                                
                                                                 
                                                                     4.383
                                                                     2018-12
                                                                
                                                                 
                                                                     3.693
                                                                
                                                                 
                                                                     3.693
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CESAS
                                                             WR
                                                             PT MUGU
                                                             PT MUGU, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-01
                                                                
                                                                 
                                                                     1.500
                                                                
                                                                 
                                                                     1.500
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 3.500
                                                            
                                                        
                                                         
                                                             IBR
                                                             Various
                                                             VARIOUS
                                                             VARIOUS
                                                             
                                                                 0.210
                                                                 
                                                                     0.469
                                                                     2017-12
                                                                
                                                                 
                                                                     0.476
                                                                     2018-12
                                                                
                                                                 
                                                                     0.480
                                                                
                                                                 
                                                                     0.480
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IAS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 2.926
                                                                 
                                                                     0.988
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.914
                                                            
                                                        
                                                         
                                                             IAS
                                                             C
                                                             CPFF
                                                             SPAWAR A3
                                                             CHARLESTON, SC
                                                             
                                                                 1.528
                                                                 
                                                                     1.942
                                                                     2018-02
                                                                
                                                                 
                                                                     3.905
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             FFP
                                                             CECOM
                                                             ABERDEEN, MD
                                                             
                                                                 0.090
                                                                 
                                                                     0.016
                                                                     2019-08
                                                                
                                                                 
                                                                     0.114
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             IDIQ
                                                             DLA-1
                                                             PHILADELPHIA, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.131
                                                                     2018-03
                                                                
                                                                 
                                                                     0.081
                                                                     2019-02
                                                                
                                                                 
                                                                     0.312
                                                                
                                                                 
                                                                     0.312
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.524
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             IDIQ
                                                             DLA-2
                                                             PHILADELPHIA, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.147
                                                                     2018-05
                                                                
                                                                 
                                                                     0.149
                                                                     2019-05
                                                                
                                                                 
                                                                     0.147
                                                                
                                                                 
                                                                     0.147
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.443
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             IDIQ
                                                             DLA-3
                                                             PHILADELPHIA, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.076
                                                                     2018-06
                                                                
                                                                 
                                                                     0.195
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.271
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             C
                                                             IDIQ
                                                             NSMA
                                                             BOLLING AFB
                                                             
                                                                 0.098
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.098
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             C
                                                             IDIQ
                                                             SPAWAR-2
                                                             CHARLESTON, SC
                                                             
                                                                 0.092
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.092
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             C
                                                             CPFF
                                                             DTIC-1
                                                             FT. BELVOIR
                                                             
                                                                 12.633
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.633
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 1.990
                                                                 
                                                                     0.450
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.440
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             C
                                                             CPFF
                                                             DTIC-2
                                                             FT. BELVOIR
                                                             
                                                                 2.641
                                                                 
                                                                     8.843
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.484
                                                            
                                                        
                                                         
                                                             CIHEP
                                                             WR
                                                             SPAWAR3
                                                             CHARLESTON, SC
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             TCAC
                                                             C
                                                             CPFF
                                                             SPAWAR2
                                                             Charleston, SC
                                                             
                                                                 1.914
                                                                 
                                                                     0.228
                                                                     2018-01
                                                                
                                                                 
                                                                     0.800
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCAC
                                                             WR
                                                             SPAWAR8
                                                             San Diego, CA
                                                             
                                                                 11.121
                                                                 
                                                                     2.809
                                                                     2018-01
                                                                
                                                                 
                                                                     2.715
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             JWICS
                                                             C
                                                             CPFF
                                                             DTIC-2
                                                             FT. BELVOIR
                                                             
                                                                 2.800
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.714
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TRSS
                                                             WR
                                                             SPAWAR-A2
                                                             CHARLESTON, SC
                                                             
                                                                 0.293
                                                                 
                                                                     1.118
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.411
                                                            
                                                        
                                                         
                                                             Terrestrial Collection
                                                             WR
                                                             SPAWARTC
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.088
                                                                     2019-01
                                                                
                                                                 
                                                                     1.071
                                                                
                                                                 
                                                                     1.071
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 8.262
                                                                 
                                                                     1.005
                                                                     2018-03
                                                                
                                                                 
                                                                     4.695
                                                                     2019-03
                                                                
                                                                 
                                                                     5.170
                                                                
                                                                 
                                                                     5.170
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             C
                                                             IDIQ
                                                             NSMA
                                                             BOLLING AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             C
                                                             FFP
                                                             DTIC
                                                             FT BELVOIR, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.294
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             FFRDC
                                                             MITRE
                                                             STAFFORD, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.350
                                                                     2018-12
                                                                
                                                                 
                                                                     0.350
                                                                
                                                                 
                                                                     0.350
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.700
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 29.929
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.929
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             CESAS
                                                             Various
                                                             MCSC9
                                                             QUANTICO, VA
                                                             
                                                                 0.798
                                                                 
                                                                     0.025
                                                                     2018-09
                                                                
                                                                 
                                                                     0.039
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CESAS
                                                             MIPR
                                                             NSWC DAHLGREN
                                                             DAHLGREN, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.075
                                                            
                                                        
                                                         
                                                             IAS
                                                             C
                                                             CPFF
                                                             DTIC
                                                             Fort Belvoir, VA
                                                             
                                                                 2.039
                                                                 
                                                                     0.662
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.701
                                                            
                                                        
                                                         
                                                             IAS
                                                             C
                                                             FFP
                                                             CECOM
                                                             FT. BELVOIR, VA
                                                             
                                                                 0.891
                                                                 
                                                                     0.304
                                                                     2017-10
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             IAS
                                                             C
                                                             CPFF
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.567
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.567
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.172
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.106
                                                                     2019-03
                                                                
                                                                 
                                                                     0.113
                                                                
                                                                 
                                                                     0.113
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCAC
                                                             MIPR
                                                             DTIC
                                                             FT Belvoir, VA
                                                             
                                                                 1.967
                                                                 
                                                                     0.300
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.267
                                                            
                                                        
                                                         
                                                             TCAC
                                                             WR
                                                             SPAWAR-P
                                                             San Diego, CA
                                                             
                                                                 3.568
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.276
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCAC
                                                             Various
                                                             MCSC26
                                                             QUANTICO, VA
                                                             
                                                                 0.043
                                                                 
                                                                     0.015
                                                                     2018-09
                                                                
                                                                 
                                                                     0.015
                                                                     2019-09
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Terrestrial Collection
                                                             WR
                                                             NSWC CRANE
                                                             Crane, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             Various
                                                             MCSC20
                                                             QUANTICO, VA
                                                             
                                                                 0.158
                                                                 
                                                                     0.035
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Not Specified
                                                             Not Specified
                                                             
                                                                 2.687
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.687
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             CESAS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                
                                                                 
                                                                     0.500
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             CPIF
                                                             MCSC
                                                             QUANTICO, VA
                                                             
                                                                 0.050
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.148
                                                                
                                                                 
                                                                     0.148
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             FFP
                                                             CECOM
                                                             ABERDEEN, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.005
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.005
                                                            
                                                        
                                                         
                                                             SCI COMMS
                                                             C
                                                             IDIQ
                                                             DLA
                                                             PHILADELPHIA, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.056
                                                                     2019-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.056
                                                            
                                                        
                                                         
                                                             IAS
                                                             C
                                                             FFP
                                                             DTIC
                                                             FT. BELVOIR, VA
                                                             
                                                                 0.299
                                                                 
                                                                     0.500
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.799
                                                            
                                                        
                                                         
                                                             IAS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.461
                                                                     2017-11
                                                                
                                                                 
                                                                     1.700
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCAC
                                                             C
                                                             CPFF
                                                             SPAWAR8
                                                             CHARLESTON, SC
                                                             
                                                                 1.131
                                                                 
                                                                     0.586
                                                                     2018-02
                                                                
                                                                 
                                                                     0.971
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TCAC
                                                             C
                                                             CPFF
                                                             SPAWAR9
                                                             SAN DIEGO, CA
                                                             
                                                                 1.461
                                                                 
                                                                     1.054
                                                                     2018-01
                                                                
                                                                 
                                                                     1.563
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CIHEP
                                                             WR
                                                             SPAWAR-A4
                                                             CHARLESTON, SC
                                                             
                                                                 0.875
                                                                 
                                                                     0.107
                                                                     2017-11
                                                                
                                                                 
                                                                     0.332
                                                                     2018-11
                                                                
                                                                 
                                                                     0.113
                                                                
                                                                 
                                                                     0.113
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             CIHEP
                                                             WR
                                                             NSWC-DNA
                                                             VIRGINIA BEACH, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.575
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                     2018-11
                                                                
                                                                 
                                                                     0.225
                                                                
                                                                 
                                                                     0.225
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 0.800
                                                            
                                                        
                                                         
                                                             G-BOSS
                                                             WR
                                                             NSWC CRANE
                                                             CRANE, IN
                                                             
                                                                 0.000
                                                                 
                                                                     1.782
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.782
                                                            
                                                        
                                                         
                                                             MSIDS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.169
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.169
                                                            
                                                        
                                                         
                                                             TRSS
                                                             WR
                                                             SPAWAR-A1
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.474
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.474
                                                            
                                                        
                                                         
                                                             Terrestrial Collection
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.174
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Terrestrial Collection
                                                             C
                                                             CPFF
                                                             NSWC CRANETC
                                                             CRANE, IN
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.227
                                                                     2019-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             WR
                                                             SPAWAR
                                                             CHARLESTON, SC
                                                             
                                                                 2.676
                                                                 
                                                                     1.289
                                                                     2017-12
                                                                
                                                                 
                                                                     0.650
                                                                     2018-12
                                                                
                                                                 
                                                                     1.077
                                                                
                                                                 
                                                                     1.077
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TSCS
                                                             C
                                                             IDIQ
                                                             NSMA
                                                             BOLLING AFB
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             TSCS
                                                             C
                                                             FFP
                                                             DTIC
                                                             FT BELVOIR, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Funding
                                                             Various
                                                             Various
                                                             Various
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                                                                 8.033
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                                                     Proj 2272
                                                     
                                                         
                                                             TCAC Delivery Decision (TWS)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCAC RAWS Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IAS Tier I Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS Monitor & Control Device Test Asset Procurement
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS SPEC A Test Asset
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS Monitor & Control Device Procurement
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS SPEC A Procurement
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS Man-Packable Test Asset Procurement
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS HBSI-PT procurement
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             SCI COMMS Modem Procurement
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Data Processing Module (DPM) Delivery Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Commercial Satellite Communications Set (CSCS) Procurement Decision
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Technical Surveillance Countermeasures (TSCM) Delivery Decision
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Technical Surveillance Countermeasures (TSCM)  IOC
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Commercial Satellite Communications Set (CSCS) Delivery Decision
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Data Processing Module (DPM) Procurement Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CIHEP Data Processing Module Delivery Decision
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IBR Procurement Decision (ENTR)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             IBR Fielding Decision (ENTR)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             IBR Initial Operational Capability (IOC) (ENTR)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             IBR Full Operational Capability (FOC) (ENTR)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             GBOSS  Program Change Assessment (PCA)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MSIDS Delivery Decision (DD)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             MSIDS IOC
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TRSS Delivery Decision SMG/SMG-Lite Components (Laptops)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TRSS IOC/FOC SMG/SMG-LITE Components (Laptops)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             TRSS Procurement Decision (PD)  RR,UGSS,SMG/SMG-Lite Components (Common Sensor Radio- MILWAVE)
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: TRSS Signature Data Recorder (SDR) Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: TRSS Hand Held Programmable Monitor (HHPM) Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: G-BOSS Advanced Networking Components Procurement Decision
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: TRSS Hand Held Programmable Monitor (HHPM) Delivery Decision
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: MSIDS FoS FOC
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Terrestrial Collection: GBOSS Advanced Networking Components Delivery Decision
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             CESAS LAV-EW PIK Procurement Decision
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             CESAS Man-Packable Increment II/Phase I Procurement Decision
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TPCS-MPC Delivery Decision (Tactical Server Sleeve)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Procurement Decision (Increment 1)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Production Contract Award (Increment 1)
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Developmental Test (Increment 2)
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Fielding Decision (Increment 1)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Procurement Decision (Increment 2)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Production Contract Award (Increment 2)
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TSCS Fielding Decision (Increment 2)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
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                                         Tactical Exploitation of National Capabilities (TENCAP)
                                         
                                             0.000
                                             0.000
                                             6.475
                                             6.484
                                             6.484
                                             6.594
                                             6.731
                                             6.869
                                             7.006
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Beginning in FY 2019, TENCAP funding has been realigned from project 2272 to 3771, Tactical Exploitation of National Capabilities.  Realignment of efforts to new BLIs in FY 2019 and beyond reflects USMC Program Management Office (PMO) reorganization to improve support of USMC OPFOR.
                                             The Tactical Exploitation of National Capabilities (TENCAP) programs provides the innovation and adaptability necessary for the Marine Corps Intelligence Enterprise to support MAGTF operations in increasingly complex environments against technologically savvy adversaries.  TENCAP exploits current national reconnaissance systems and programs by examining both technical and operational capabilities, implementing training, and sponsoring concept demonstrations to directly support Marine Corps operating forces.  The goal is to pursue technologies which exploit data from national systems to enhance intelligence support to the Marine Air-Ground Task Force (MAGTF) and/or the supported Joint Task Force commander.  Additionally, TENCAP supports a persistent, distributed, development, test, and certification environment that addresses critical tactical intelligence capability gaps and delivers sustainable solutions to the operating forces and Marine Corps Systems Command (MSCS) through rapid delivery of emerging technologies.
                                             
                                                 
                                                     Tactical Exploitation of National Capabilities (TENCAP): Product Development & Technical Assessments
                                                     
                                                         
                                                             0.000
                                                             0
                                                             Refer to Project: 2272; TENCAP was funded in 2272 in FY18.
                                                        
                                                    
                                                     
                                                         
                                                             6.475
                                                             0
                                                             - Initiate development, integration, and FUE of innovative national data receipts and dissemination capabilities from insertion into MCISRE.
- Continue to conduct research and development, advanced technology demonstrations, and integration of emerging technologies into the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISRE). 
- Continue to support the Congressionally mandated TENCAP office and all associated ongoing activities, to include the coordination with national agencies, the intelligence community, research laboratories, private industry, and academia, for exploration of collaborative Science and Technology (S&T)/R&D efforts to bring evolutionary intelligence capabilities to the operating forces.
- Continue to provide technical assessments and field utility evaluations for the integration of current and emerging intelligence capabilities into the tactical decision making process.
- Continue to support operational planning and enhance operating force capabilities through the identification and development of advanced technologies for the MCISRE architecture. 
- Continue training and education efforts by providing the operating forces with supported simulation, visualization, and improved mission planning capabilities.
- Continue efforts to provide transition support to Rapid Reliable Targeting (RRT).
                                                        
                                                         
                                                             6.484
                                                             0
                                                        
                                                         
                                                             6.484
                                                             0
                                                             - Continue to conduct research and development, advanced technology demonstrations, and integration of emerging technologies into the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISRE).
- Continue to support the Congressionally mandated TENCAP office and all associated ongoing activities, to include the coordination with national agencies, the intelligence community, research laboratories, private industry, and academia, for exploration of collaborative Science and Technology (S&T)/R&D efforts to bring evolutionary intelligence capabilities to the operating forces.
- Continue to provide technical assessments and field utility evaluations for the integration of current and emerging intelligence capabilities into the tactical decision making process.
- Continue to support operational planning and enhance operating force capabilities through the identification and development of advanced technologies for the MCISRE architecture.
- Continue training and education efforts by providing the operating forces with supported simulation, visualization, and improved mission planning capabilities.
- Continue efforts to provide transition support to Rapid Reliable Targeting (RRT).
- Continue development, integration, and FUE of innovative national data receipts and dissemination capabilities from
insertion into MCISRE.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant increase from FY19 to FY20.
                                                    
                                                
                                            
                                             (U) TENCAP:  All work will be led in-house and necessary contractor support will be acquired using existing contracts. Research, test and integrate new technology and conduct advanced technology demonstrations to identify the most appropriate, mature programs for  theintegration of emerging technologies into the Marine Corps Intelligence, Surveillance, and Reconnaissance Enterprise (MCISR-E).
                                             N/A
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                                                             TENCAP
                                                             C
                                                             CPFF
                                                             DTIC
                                                             FT BELVOIR, VA
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                                                                     0.000
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                                                                     2018-11
                                                                
                                                                 
                                                                     6.019
                                                                
                                                                 
                                                                     6.019
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             TENCAP
                                                             WR
                                                             SSCLANT
                                                             CHARLESTON, SC
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                                                                     0.000
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                                                                     2019-10
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                                                     Proj 3771
                                                     
                                                         
                                                             Continued RDTEN of new and emerging tech into MCISRE
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0206629M
                                 (U)Amphibious Assault Vehicle
                                 233
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     165.752
                                     53.404
                                     20.690
                                     5.476
                                     5.476
                                     13.260
                                     9.838
                                     6.018
                                     6.138
                                     Continuing
                                     Continuing
                                
                                 NOTE:  Prior funding is reflected in P.E. 0206623M/Project 0021.
                                 This Program Element contains the Assault Amphibious Vehicle (AAV) Modifications Line and the terminated AAV Survivability Upgrade (AAV SU) program.  The AAV Modifications Line provides life-cycle support to ensure cost-effective combat readiness for the AAV Family of Vehicles (FOV).  This is accomplished through engineering changes resulting from continuous review of sub-systems to maintain system supportability, safety, reduce total ownership costs, improve fleet readiness, address obsolescence issues, and improve vehicle survivability and performance.  The AAV SU program was designed to increase Personnel-Variant (P-variant) and Command-variant (C-Variant) survivability and force protection capabilities while maintaining the required land and water mobility performance.

The USMC decided to terminate the AAV Survivability Upgrade (AAV SU) program in order to better align to the National Defense Strategy; the remaining AAV SU funding will be utilized for program cancellation, which is expected to take from 12-24 months to complete.  Funding to maintain and sustain the legacy AAV fleet will continue herein through the AAV Modifications Line.
                                 
                                     
                                         58.728
                                         22.637
                                         15.708
                                         15.708
                                    
                                     
                                         53.404
                                         20.690
                                         5.476
                                         5.476
                                    
                                     
                                         -5.324
                                         -1.947
                                         -10.232
                                         -10.232
                                    
                                     
                                         
                                             -1.947
                                        
                                         
                                             -0.215
                                             0.000
                                        
                                         
                                             -1.064
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -10.202
                                                     -10.202
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.030
                                                     -0.030
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -4.045
                                                
                                            
                                        
                                    
                                     The decrease from FY2019 to FY2020 ($15.214M) is primarily attributed to completion of nonrecurring engineering for Hydraulic Modernization, Remote Weapons Station (RWS) Integration Studies/Analyses/Engineering, and the Common Remotely Operated Weapons System (CROWS) Integration effort in FY2020.
                                
                                 
                                     
                                         2938
                                         Amphibious Assault Vehicle
                                         
                                             165.752
                                             53.404
                                             20.690
                                             5.476
                                             5.476
                                             13.260
                                             9.838
                                             6.018
                                             6.138
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The decrease from FY2019 to FY2020 ($15.214M) is primarily attributed to completion of nonrecurring engineering for Hydraulic Modernization, Remote Weapons Station (RWS) Integration Studies/Analyses/Engineering, and the Common Remotely Operated Weapons System (CROWS) Integration effort in FY2020.
                                             The Assault Amphibious Vehicle (AAV) program provides life-cycle support to ensure cost-effective combat readiness for the AAV Family of Vehicles (FOV).  This is accomplished through engineering changes resulting from continuous review of sub-systems to maintain system supportability, safety, reduce total ownership costs, improve fleet readiness, address obsolescence issues, and improve vehicle survivability and performance.  The AAV program also included a Survivability Upgrade, which was designed to increase Personnel (P-Variant) and Command (C-Variant) survivability and force protection, while maintaining the required land and water mobility performance.  

The USMC decided to terminate the Survivability Upgrade program in order to better align with the National Defense Strategy.  Program life-cycle support for the AAV Family of Vehicles (FOV) will continue herein under the AAV Modifications Line.
                                             
                                                 
                                                     Product Development
                                                     This cost element provides funding for design and development engineering for the AAV Modifications Line and the AAV previous Survivability Upgrade program.  The AAV Modifications Line provides Nonrecurring Engineering (NRE) and design for AAV safety, obsolescence, and performance improvement engineering for the AAV Family of Vehicles (FOV).  The AAV Survivability Upgrade (AAV SU) was designed to improve the legacy AAV Force Protection capability and included improvements such as upgraded underbelly protection, integrated blast mitigating seats, integrated spall liners, protected fuel storage, sponson armor, and selected improvements to maintain required water and land mobility.  

The USMC decided to terminate the AAV SU program in order to better align with the National Defense Strategy.
                                                     
                                                         
                                                             28.250
                                                             3
                                                             -Continued integration and engineering analyses for Remote Weapon Station (RWS).
-Completed nonrecurring efforts for design, development, integration, and test for legacy vehicle Electrical Modernization.
-Initiated prime contractor Reliability Growth Test support and Production Configuration Model (formerly FUSL) test support for Survivability Upgrade.
-Initiated and completed procurement of three (3) C-variant Engineering Change Proposal (ECP) Production test items.
-Initiated nonrecurring design efforts in Hydraulic Modernization and Recovery-variant improvements.
-Continued Platform Command and Control (C2) design and integration efforts.
                                                        
                                                    
                                                     
                                                         
                                                             13.829
                                                             0
                                                             -Complete integration and engineering analyses for Remote Weapon Station (RWS).
-Complete nonrecurring efforts for design, development, integration, and test for legacy vehicle Electrical Modernization.
-Cancel prime contractor support for P-variant Reliability Growth Test (RGT) and Full-Up System Level Testing (FUSL) for Survivability Upgrade. 
-Complete Hydraulic Modernization nonrecurring engineering efforts.
-Complete Integration Studies/Analysis/Engineering efforts for Remote Weapons Station (RWS) and the integration efforts for Common Remotely Operated Weapons System (CROWS).
-Continue Recovery-variant nonrecurring engineering efforts.
-Continue legacy Platform Command and Control (C2) design and integration efforts to include C2 software/hardware tech refresh.
                                                        
                                                         
                                                             3.724
                                                             0
                                                        
                                                         
                                                             3.724
                                                             0
                                                             -Continue legacy Platform Command and Control (C2) design and integration efforts to include C2 software/hardware tech refresh.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 ($10.105M) is due to the completion of Hydraulic Modernization and integration and engineering analyses for the Remote Weapon Stations (RWS) and the integration efforts for Common Remotely Operated Weapons System (CROWS) in FY2019.
                                                    
                                                
                                                 
                                                     Support
                                                     Provide government engineering and technical support for AAV safety, obsolescence, and performance modifications, and the previous Survivability Upgrade program's support.
                                                     
                                                         
                                                             4.000
                                                             0
                                                             - Continued modeling and simulation efforts for the Hydro-Dynamic analyses.  
- Continued Assault Amphibious Vehicle  (AAV) C7 Software Updates.
- Continued to provide technical and engineering services in support of AAV obsolescence and performance modifications.
- Continued utilizing the Enterprise Product Lifecycle Management Tool (ePLM) Integrated Decision Environment (IDE) to support analyses of the legacy AAV.
- Continued to provide material and travel associated with these efforts.
                                                        
                                                    
                                                     
                                                         
                                                             2.425
                                                             0
                                                             - Continue modeling and simulation efforts for the Hydro-Dynamic analyses.  
- Continue Assault Amphibious Vehicle  (AAV) C7 Software Updates.
- Continue to provide technical and engineering services in support of AAV obsolescence and performance modifications.
- Continue utilizing the Enterprise Product Lifecycle Management Tool (ePLM) Integrated Decision Environment (IDE) to support analyses of the legacy AAV.
- Continue to provide material and travel associated with these efforts.
                                                        
                                                         
                                                             1.403
                                                             0
                                                        
                                                         
                                                             1.403
                                                             0
                                                             - Continue modeling and simulation efforts for the Hydro-Dynamic effort.  
- Continue Assault Amphibious Vehicle  (AAV) C7 Software Updates.
- Continue to provide technical and engineering services in support of AAV obsolescence and performance modifications.
- Continue utilizing the Enterprise Product Lifecycle Management Tool (ePLM) Integrated Decision Environment (IDE) to support analyses of the legacy AAV.
- Continue to provide material and travel associated with these efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 ($1.022M) reflects a reduction to engineering management and technical support for nonrecurring test and evaluation and logistic support for systems integration in the areas of Hydraulic Modernization, Intercom Modernization, Tactical Communication Modernization, and Remote Weapon Stations.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Developmental, Operational and Live Fire Test and Evaluation of safety improvements, upgrades, modifications and fact of life changes to ensure operational suitability and effectiveness of the AAV family of vehicles.
                                                     
                                                         
                                                             14.583
                                                             0
                                                             - Initiated Personnel-variant Reliability Growth Testing (RGT) for Survivability Upgrade
- Initiated and completed Developmental Test & Evaluation for Remote Weapon Station (RWS).
                                                        
                                                    
                                                     
                                                         
                                                             1.357
                                                             0
                                                             - Cancel Personnel-variant Reliability Growth Testing (RGT) for Survivability Upgrade.
- Initiate and complete Operational Test & Evaluation/Environmental Electromagnetic Effects (E3) testing for RWS.
                                                        
                                                         
                                                             0.349
                                                             0
                                                        
                                                         
                                                             0.349
                                                             0
                                                             - Initiate Recovery-variant Developmental Test & Evaluation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 ($1.008M) is primarily attributed to the completion of Operational Test & Evaluation (OT&E)/Environmental Electromagnetic Effects (E3) testing for RWS in FY2019.
                                                    
                                                
                                                 
                                                     Management and Engineering Technical Services
                                                     Management support services and technical support for program office and field activities.
                                                     
                                                         
                                                             6.571
                                                             0
                                                             - Continued program management services in support of ECP development, trade studies and analyses, supply chain and
government property management in support of AAV sustainment modification efforts.
- Initiated nonrecurring logistic support for systems integration.
                                                        
                                                    
                                                     
                                                         
                                                             3.079
                                                             0
                                                             - Continue program management services in support of ECP development, trade studies and analyses, supply chain and
government property management in support of AAV sustainment modification efforts.
- Continue nonrecurring logistic support for systems integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             - N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY2019 to FY2020 ($3.079M) in In-House Technical Support is attributed to a reduction in management support services and technical support for the program office and field activities in light of the cancellation of the AAV Survivability Upgrade.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/2021
                                                     AAV Product Improvement  Program
                                                     
                                                         85.362
                                                         96.836
                                                         39.495
                                                         39.495
                                                         94.300
                                                         88.779
                                                         39.483
                                                         40.269
                                                         67.889
                                                         1620.187
                                                    
                                                
                                            
                                             The USMC competitively awarded two contracts in FY 2014 for development efforts in support of upgrading Personnel-variant (P-Variant) Assault Amphibious Vehicles Survivability Upgrade (AAV SU). Down-select to one contractor for manufacture of prototype vehicles occurred in February 2015. Milestone C was achieved in August 2017.  The program's main focus was on improving Marine force protection capabilities. To support the required capabilities, the Survivability Upgrade program sought to incorporate Non-Developmental Items (NDI) and/or Commercial off the Shelf (COTS) solutions into the existing P-Variant and C-Variant Reliability, Availability, Maintainability/Rebuild to Standard (RAM/RS) configuration of AAV. The acquisition strategy sought to minimize cost and schedule, and maximize value, technology readiness, and commonality, while ensuring the selected manufacturer met the capability attributes established for the RAM/RS. RDT&E funded competitive designs and contract options for Engineering and Manufacturing Development (EMD).  Initial Operational Capability (IOC) was scheduled for FY 2020; however, the USMC decided to terminate the program in order to better align with the National Defense Strategy.  Program life-cycle support for the AAV Family of Vehicles (FOV) will continue herein under the AAV Modifications Line.
                                             Milestone Reviews:
Tactical Communications Modernization (TCM) Engineering Change Proposal (ECP) approval:  1QFY2020
Recovery-variant ECP approval:  2QFY21
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The decrease from FY2019 to FY2020 ($10.105M) is due to the completion of Hydraulic Modernization and integration and engineering analyses for the Remote Weapon Stations (RWS) and the integration efforts for the Common Remotely Operated Weapons Station (CROWS) in FY2019.
                                                     
                                                         
                                                             Syst Design & Dev / EMD
                                                             C
                                                             FFP
                                                             MCSC/SAIC
                                                             Charleston, SC
                                                             
                                                                 110.706
                                                                 
                                                                     27.366
                                                                     2018-02
                                                                
                                                                 
                                                                     12.898
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Syst Design & Dev
                                                             C
                                                             FFP
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.478
                                                                
                                                                 
                                                                     3.478
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.478
                                                            
                                                        
                                                         
                                                             Other Product Development
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 5.144
                                                                 
                                                                     0.884
                                                                     2018-03
                                                                
                                                                 
                                                                     0.931
                                                                     2019-03
                                                                
                                                                 
                                                                     0.246
                                                                
                                                                 
                                                                     0.246
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     The decrease from FY2019 to FY2020 ($1.022M) reflects a reduction to engineering management and technical support for nonrecurring test and evaluation and logistic support for systems integration in the areas of Hydraulic Modernization, Intercom Modernization, Tactical Communication Modernization, and Remote Weapon Stations.
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.778
                                                                 
                                                                     0.250
                                                                     2017-10
                                                                
                                                                 
                                                                     0.047
                                                                     2018-10
                                                                
                                                                 
                                                                     0.047
                                                                
                                                                 
                                                                     0.047
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             In-House Technical Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 17.528
                                                                 
                                                                     3.750
                                                                     2018-02
                                                                
                                                                 
                                                                     2.378
                                                                     2019-02
                                                                
                                                                 
                                                                     1.356
                                                                
                                                                 
                                                                     1.356
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     The decrease from FY2019 to FY2020 ($1.008M) is primarily attributed to the completion of Operational Test & Evaluation (OT&E)/Environmental Electromagnetic Effects (E3) testing for RWS in FY2019.
                                                     
                                                         
                                                             Developmental Testing (DT)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 7.391
                                                                 
                                                                     9.590
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.349
                                                                
                                                                 
                                                                     0.349
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Testing (OT)
                                                             WR
                                                             MCOTEA
                                                             Quantico, VA
                                                             
                                                                 1.022
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.357
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Live Fire Test and Evaluation (LFT&E)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.646
                                                                 
                                                                     4.993
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     The decrease from FY2019 to FY2020 ($3.079M) in In-House Technical Support is attributed to a reduction in management support services and technical support for the program office and field activities in light of the cancellation of the AAV Survivability Upgrade.
                                                     
                                                         
                                                             Management Support Svcs
                                                             C
                                                             FFP
                                                             MCSC
                                                             Quantico, VA
                                                             
                                                                 6.802
                                                                 
                                                                     5.174
                                                                     2018-04
                                                                
                                                                 
                                                                     1.996
                                                                     2019-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Engineering and Technical Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.735
                                                                 
                                                                     1.397
                                                                     2018-03
                                                                
                                                                 
                                                                     1.083
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0206629M_2938_FILE1.GIF
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2938
                                                     
                                                         
                                                             PDR - Hydraulics Modernization
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDR - Hydraulics Modernization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ECP Approval - Hydraulics Modernization
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Tactical Communications Modernization (TCM) Design & Develop
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM Integration & Test
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             TCM - ECP Approval
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             TCM - Contract Award
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Remote Weapon Station (RWS) - Engineering & Integration Analyses
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RWS - OT/E3
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             RWS - ECP Approval & Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Recovery-Variant (AAVR7) Modernization - Phase 2 Struct & Stab Analyses
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             CDR - AAVR7 Modernization
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ECP Integration - AAVR7 Modernization
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             DT - AAVR7 Modernization
                                                             
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             ECP Approval & Contract Award - AAVR7 Modernization
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0207161N
                                 Tactical Aim Missiles
                                 234
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     478.751
                                     34.063
                                     40.121
                                     19.488
                                     19.488
                                     6.946
                                     0.345
                                     0.348
                                     0.349
                                     0.000
                                     580.411
                                
                                 The AIM-9X Block II/II+ Sidewinder (AIM-9X Blk II/II+) continues the evolution of the AIM-9 series of missiles.  This missile program delivers a launch and leave, air combat munition that uses passive Infrared (IR) energy to acquire and track enemy air targets and complements the radar guided Advanced Medium Range Air-to-Air Missile (AMRAAM).  F/A-18 first shot, first kill opportunities while conducting basic fighter maneuvering (dogfighting) Within Visual Range (WVR) are essential for aircrew survival.  The AIM-9X provides these opportunities with unmatched offensive and defensive capabilities against threats WVR, even when IR countermeasures are employed.  The AIM-9X also provides air superiority in the Beyond Visual Range (BVR) air-to-air battle.  Anti-tamper features have been incorporated to protect improvements inherent in this design.  The AIM-9X Block II missile is critical for projecting power and winning decisively against threats identified in Defense Planning Guidance and the Navy's Navigation Plan.

AIM-9X is a Post Milestone C, Acquisition Category IC (ACAT-IC) joint service program led by the Department of the Navy.  The Block II program has completed independent operational testing and found to be operationally effective and operational/suitable.  The program achieved Navy Initial Operational Capability (IOC) in March 2015 and received Full Rate Production decision in August 2015.  The first Full Rate Production Lot contract was awarded in September 2015.  This budget line will continue technical refresh of critical obsolete components, implement cost reduction initiatives, improve insensitive munitions performance, correct deficiencies, and increase capabilities through software enhancements, and conduct testing to ensure platform integration onto threshold US Navy aircraft.

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

The USN & USAF require additional quantities beyond the approved APB (Change 1: 31 Aug 2015); an update is in staffing for approval.
                                 
                                     
                                         42.884
                                         40.121
                                         20.053
                                         20.053
                                    
                                     
                                         34.063
                                         40.121
                                         19.488
                                         19.488
                                    
                                     
                                         -8.821
                                         0.000
                                         -0.565
                                         -0.565
                                    
                                     
                                         
                                             -1.778
                                             0.000
                                        
                                         
                                             -1.123
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.567
                                                     -0.567
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.002
                                                     0.002
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -5.920
                                                
                                            
                                        
                                    
                                     In March 2018, the prime System Improvement Program contract with Raytheon was modified to add scope to mitigate Missile Processor obsolescence.  The program schedule has been updated to incorporate the additional scope for the processor upgrade and the accompanying v10.4 software which will complete in first quarter FY22.  Consequently, the Critical Design Review is now planned for second quarter FY20 and the Lot 20 Engineering Change Proposal in second quarter FY21.
                                
                                 
                                     
                                         0457
                                         AIM-9X
                                         442
                                         
                                             478.751
                                             34.063
                                             40.121
                                             19.488
                                             19.488
                                             6.946
                                             0.345
                                             0.348
                                             0.349
                                             0.000
                                             580.411
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The AIM-9X Block II/II+ Sidewinder (AIM-9X Blk II/II+) continues the evolution of the AIM-9 series of missiles.  This missile program delivers a launch and leave, air combat munition that uses passive Infrared (IR) energy to acquire and track enemy air targets and complements the radar guided Advanced Medium Range Air-to-Air Missile (AMRAAM).  F/A-18 first shot, first kill opportunities while conducting basic fighter maneuvering (dogfighting) Within Visual Range (WVR) are essential for aircrew survival.  The AIM-9X provides these opportunities with unmatched offensive and defensive capabilities against threats WVR, even when IR countermeasures are employed.  The AIM-9X also provides air superiority in the Beyond Visual Range (BVR) air-to-air battle.  Anti-tamper features have been incorporated to protect improvements inherent in this design.  The AIM-9X Block II missile is critical for projecting power and winning decisively against threats identified in Defense Planning Guidance and the Navy's Navigation Plan.

This line item continues Technical Refresh of components and software, as well as incorporates advanced development products and capabilities, to meet threshold requirements of the capabilities production document.  Specifically, the program will redesign, develop and integrate components facing obsolescence, implement cost reduction initiatives, enhance insensitive munitions performance, incrementally improve operational flight software to fully utilize capabilities of the missile, and improvements in anti-tamper and cyber security technology.

The program strategy is to redesign the control actuation system (CAS) battery, and incorporate it into the Lot 18 (FY 2018) production missile.  Next, the program will complete missile software improvements (software version 9.4) and release it into Lot 19 (FY 2019) and prior missiles.  The software will provide improved enemy flare rejection (infrared counter-countermeasures), partial and degraded cueing, beyond visual range engagement capabilities, improve small target acquisition (cruise missile and UAV), and provide surface attack capability over land and sea.
                                             
                                                 
                                                     Product Development
                                                     Continuation of Primary Hardware Development/Pre-Planned Product Improvement (Tech Refresh) efforts for the AIM-9X weapon system.  This includes Systems Engineering / Program management, as well as support required, to ensure AIM-9X missile integration with threshold US Navy aircraft platforms.  This also includes efforts to redesign missile components in order to resolve Block II component obsolescence to ensure missile producibility and increase reliability beyond Lot 20. Incorporate anti-tamper and cyber security technology improvements, and implement cost reduction initiatives, and to comply with the Insensitive Munitions (IM) requirements as established by Joint Requirements Oversight Council memo dated 11 February 2009.
                                                     
                                                         
                                                             26.945
                                                             0
                                                             Completed Preliminary Design Review (PDR) for SIP III Inertial Measurement Unit (IMU) and processor hardware changes.  Completed the Block II+ Production Readiness Review and Engineering Change Proposal (ECP) and incorporated the change into Lot 17 production.
                                                        
                                                    
                                                     
                                                         
                                                             27.049
                                                             0
                                                             Complete v9.317 software release to resolve aircraft employment deficiencies discovered during Block II integration testing. Continue Engineering Manufacturing Development required to redesign, integrate, test and qualify components due to obsolescence and implement cost reduction initiatives. Incorporate anti-tamper and cyber security technology improvements. Continue to develop v9.4 Block II software improvements to pace the threat and fully utilize the capabilities of the missile.  Continue to develop missile hardware design improvements necessary to enhance IM performance.
                                                        
                                                         
                                                             8.611
                                                             0
                                                        
                                                         
                                                             8.611
                                                             0
                                                             Continue Engineering Manufacturing Development required to redesign, integrate, test and qualify components due to obsolescence and implement cost reduction initiatives.  Continue to develop v9.4 Block II software improvements to pace the threat and fully utilize the capabilities of the missile.
Incorporate anti-tamper and cyber security technology improvements.  Continue to develop missile hardware design improvements necessary to enhance IM performance.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in FY 2020 reflects the completion of the development activities associated with the obsolescence redesign of missile components and v9.4 software improvements.
                                                    
                                                
                                                 
                                                     Test and Evaluation Activities and Support
                                                     Test and Evaluation (T&E) and associated governmental support required to ensure the AIM-9X missile integration with threshold US Navy aircraft platforms (F/A-18A+/C/D/E/F).  Developmental and Operational testing of Operation Flight Software v9.4.
                                                     
                                                         
                                                             6.911
                                                             0
                                                             Continued Developmental Testing (DT-D1)of Operational Flight Software v9.4 including improvements associated with integrating the F/A-18 aircraft to utilize the full capabilities of the Block II missile.
                                                        
                                                    
                                                     
                                                         
                                                             12.865
                                                             0
                                                             Continue Developmental Testing and Integrated Testing (DT/IT-D1) planning of Operational Flight Software v9.4 including improvements associated with further integrating the F/A-18 aircraft to utilize the full capabilities of the Block II missile.
                                                        
                                                         
                                                             10.770
                                                             0
                                                        
                                                         
                                                             10.770
                                                             0
                                                             Complete Developmental Testing and Integrated Testing (DT/IT-D1) of Operational Flight Software v9.4 including improvements associated with further integrating the F/A-18 aircraft to utilize the full capabilities of the Block II missile.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease in FY 2020 reflects planned Developmental and Integrated Testing to be conducted at the Naval Air Warfare Center and at Commander Operational Test Force to incorporate software v9.4 improvements into the missile.
                                                    
                                                
                                                 
                                                     Management Services
                                                     Transportation / Travel for AIM-9X efforts in supporting the major test events and program decisions identified in the Product Development and Test and Evaluation sections above.
                                                     
                                                         
                                                             0.207
                                                             0
                                                             Continue funding transportation and travel costs associated with AIM-9X missile program efforts supporting the major test events and program decisions identified in the Product Development and Test and Evaluation sections above.
                                                        
                                                    
                                                     
                                                         
                                                             0.207
                                                             0
                                                             Continue funding transportation and travel costs associated with AIM-9X missile program efforts supporting the major test events and program decisions identified in the Product Development and Test and Evaluation sections above.
                                                        
                                                         
                                                             0.107
                                                             0
                                                        
                                                         
                                                             0.107
                                                             0
                                                             Continue funding transportation and travel costs associated with AIM-9X missile program efforts supporting the major test events and program decisions identified in the Product Development and Test and Evaluation sections above.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         AIM-9X transportation and travel costs decrease from FY2019 to FY2020 as Product Development and Test and Evaluation activities ramp down in accordance with the program schedule.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN 2209
                                                     Sidewinder
                                                     
                                                         76.915
                                                         121.481
                                                         119.456
                                                         119.456
                                                         127.446
                                                         114.784
                                                         99.749
                                                         101.745
                                                         52.484
                                                         1670.954
                                                    
                                                
                                                 
                                                     MPAF 3479
                                                     Sidewinder
                                                     
                                                         125.350
                                                         121.253
                                                         160.408
                                                         160.408
                                                         164.987
                                                         117.621
                                                         121.983
                                                         120.545
                                                         1630.835
                                                         3829.885
                                                    
                                                
                                                 
                                                     RDTE, AF 41
                                                     Sidewinder
                                                     
                                                         36.303
                                                         37.230
                                                         10.314
                                                         10.314
                                                         19.452
                                                         26.801
                                                         21.226
                                                         14.281
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Milestone C decision for LRIP was held June 24, 2011.  The program received USN Initial Operational Capability (IOC) in March 2015 and Full Rate Production (FRP) Approval in August 2015.  The program awarded the FRP-3 contract option in March 2017.  The program awarded FRP-4 in December 2018 with an option for FRP-5 in February 2019.
                                             AIM-9X Block II:
1. Complete v9.317 software release to resolve aircraft employment deficiencies found during Block II integration testing (4Q FY 2018).

AIM-9X Block II Tech Refresh:
1. Complete Lot 18 Cut In Engineering Change Proposal to incorporate redesigned control actuation system battery into production (3Q FY 2019).
2. Complete Development Testing (DT-D1) for software v9.4 improvements (1Q FY 2019).
3. Complete (DT/IT-D1) for software v9.4 improvements (4Q FY 2019).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     1. Total prior years - FY95 and prior under PE 0603715D. 
2. The decrease in Primary Hardware & Software Development in FY 2020 reflects curtailing the development activities associated with the obsolescence redesign of missile components and v9.4 software upgrade.  
3. The decrease in USG Systems Engineering & Project Management from FY 2019 to FY 2020 reflects completion of tech refresh improvements  into the final hardware and software design, and Insensitive Munitions development activities at China Lake.
                                                     
                                                         
                                                             Primary Hardware & Software Development
                                                             SS
                                                             CPFF
                                                             Raytheon Missile Systems
                                                             Tucson, AZ
                                                             
                                                                 103.543
                                                                 
                                                                     22.255
                                                                     2018-03
                                                                
                                                                 
                                                                     22.594
                                                                     2019-02
                                                                
                                                                 
                                                                     8.236
                                                                
                                                                 
                                                                     8.236
                                                                     2020-02
                                                                
                                                                 4.097
                                                                 160.725
                                                                 160.725
                                                            
                                                        
                                                         
                                                             Aircraft Integration - USG
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 23.724
                                                                 
                                                                     0.372
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.096
                                                            
                                                        
                                                         
                                                             USG Systems Engineering & Project Managment Support
                                                             WR
                                                             NAWC AD
                                                             Patuxent River, MD
                                                             
                                                                 1.277
                                                                 
                                                                     0.361
                                                                     2018-01
                                                                
                                                                 
                                                                     0.368
                                                                     2019-02
                                                                
                                                                 
                                                                     0.375
                                                                
                                                                 
                                                                     0.375
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 2.381
                                                            
                                                        
                                                         
                                                             USG Systems Engineering & Project Managment Support
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 7.703
                                                                 
                                                                     3.957
                                                                     2017-12
                                                                
                                                                 
                                                                     4.087
                                                                     2019-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 15.747
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 267.484
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 267.484
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Provides one-time engineering and management services in support of air to air weapons development, testing, and integration support.
                                                     
                                                         
                                                             Engineering Tech Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.147
                                                                     2018-05
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.147
                                                            
                                                        
                                                         
                                                             Prior Year Support Costs
                                                             C
                                                             CPFF
                                                             Various
                                                             Various
                                                             
                                                                 2.374
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.374
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Decrease in Development Test at China Lake between FY 2019 and FY 2020 reflects the remaining DT/IT-D1 efforts to test software v9.4 improvements in accordance with the test and evaluation master plan (TEMP) revision after Block II.
                                                     
                                                         
                                                             Oper Test & Eval
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 8.968
                                                                 
                                                                     0.845
                                                                     2018-02
                                                                
                                                                 
                                                                     3.933
                                                                     2019-03
                                                                
                                                                 
                                                                     3.973
                                                                
                                                                 
                                                                     3.973
                                                                     2020-03
                                                                
                                                                 0.511
                                                                 18.230
                                                            
                                                        
                                                         
                                                             Oper Test & Eval (NAWC CL) (GOVT)
                                                             WR
                                                             NAWCWD
                                                             China Lake, CA
                                                             
                                                                 11.414
                                                                 
                                                                     5.919
                                                                     2017-12
                                                                
                                                                 
                                                                     8.932
                                                                     2019-03
                                                                
                                                                 
                                                                     6.797
                                                                
                                                                 
                                                                     6.797
                                                                     2020-03
                                                                
                                                                 3.251
                                                                 36.313
                                                            
                                                        
                                                         
                                                             Prior year T&E cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 40.382
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 40.382
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Provides transportation of test assets, as well as travel of persons, in support of the AIM-9X Block II System Improvement Program (SIP) III project.
                                                     
                                                         
                                                             Transportation - Material
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.603
                                                                 
                                                                     0.075
                                                                     2017-10
                                                                
                                                                 
                                                                     0.075
                                                                     2018-10
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.828
                                                            
                                                        
                                                         
                                                             Travel - Obligation throughout the year
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.246
                                                                 
                                                                     0.132
                                                                     2017-10
                                                                
                                                                 
                                                                     0.132
                                                                     2018-10
                                                                
                                                                 
                                                                     0.032
                                                                
                                                                 
                                                                     0.032
                                                                     2019-10
                                                                
                                                                 0.129
                                                                 3.671
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.033
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.033
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0207161N_0457_FILE1.JPG
                                            
                                        
                                         
                                             
                                                 
                                                     TACTICAL AIM MISSILES
                                                     
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 18 (FRP 4)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 19 (FRP 5)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 20 (FRP 6)
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 21 (FRP 7)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 22 (FRP 8)
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 23 (FRP 9)
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones - Block II: Contract Awards: Lot 24 (FRP 10)
                                                             
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                                 
                                                                     2
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 15 (FRP 1)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 16 (FRP 2)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 17 (FRP 3)
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 18 (FRP 4)
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 19 (FRP 5)
                                                             
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 20 (FRP 6)
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Deliveries: Lot 21 (FRP 7)
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II: System Improvement Program Contract Award: System Improvement Program II Engineering Manufacturing Development Contract
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II: Hardware & Software (v9.3) Improvements: Operational Flight Software Release v9.317
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Tech Refresh Development Contracts: System Improvement Program III Engineering Manufacturing Development Contract
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Hardware Obsolescence Redesign: Lot 17 Cut In: Lot 17 Hardware Cut-In Engineering Change Proposal
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Hardware Obsolescence Redesign: Lot 20 Cut In:  Hardware (IMU, Dome & Processor)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Hardware Obsolescence Redesign: Lot 20 Cut In: Lot 20 Hardware Cut-In Preliminary Design Review
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Hardware Obsolescence Redesign: Lot 20 Cut In: Lot 20 Hardware Cut-In Critical Design Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Hardware Obsolescence Redesign: Lot 20 Cut In: Lot 20 Hardware Cut-In Engineering Change Proposal
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v9.4) Improvements: Development Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v9.4) Improvements: Development Test / Integrated Testing
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v9.4) Improvements: Operational Test Readiness Review
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v9.4) Improvements: Operational Testing
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v9.4) Improvements: Software v9.4 Release
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v10.x) Rehost: Software v10.4 Development Testing
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             AIM-9X Block II Tech Refresh: Test and Evaluation: Software (v10.x) Rehost: Software v10.4 Operational Flight Software Release
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0207163N
                                 AMRAAM
                                 235
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     193.264
                                     29.486
                                     28.235
                                     39.029
                                     39.029
                                     37.319
                                     28.190
                                     25.622
                                     26.133
                                     49.446
                                     456.724
                                
                                 This joint Navy/Air Force program is structured in response to the Joint Service Operational Requirement and Mission Element Need Statement to develop an air superiority air-to-air missile with significant improvements in operational utility and combat effectiveness.  This program supports the integration of the Advanced Medium Range Air-to-Air Missile (AMRAAM) into Navy aircraft with analysis of Navy unique applications, aircraft missile integration tasks, product improvement efforts including missile software upgrade development and procurement of hardware to support Navy test and evaluation tasks. The development program enhances AMRAAM capability and operational flexibility against current and projected threats, incorporates high payoff technology development, performs risk reduction activities, and investigates new variants and/or alternate missions that may use AMRAAM attributes. Funding in FY 2020 through FY 2024 supports Navy unique Test & Evaluation for Navy fielding of improved capability via System Improvement Program (SIP).

This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         25.364
                                         32.473
                                         35.853
                                         35.853
                                    
                                     
                                         29.486
                                         28.235
                                         39.029
                                         39.029
                                    
                                     
                                         4.122
                                         -4.238
                                         3.176
                                         3.176
                                    
                                     
                                         
                                             -4.238
                                        
                                         
                                             4.914
                                             0.000
                                        
                                         
                                             -0.792
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     3.236
                                                     3.236
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.060
                                                     -0.060
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was increased by $10.794 million to develop a software solution for AIM-120C3-C7 to improve missile performance against a rapidly advancing threat and to complete flight test requirements and Hardware-in-the Loop Facility efforts to support 5th generation aerial target emulation.

Technical: FY 2020 includes funding for improved missile performance at longer range, increased survivability, improved lethality via System Improvement Program (SIP) efforts through software development, simulation and test efforts, and 5th generation aerial target emulation efforts.   

Schedule: N/A
                                
                                 
                                     
                                         0981
                                         AMRAAM
                                         185
                                         
                                             193.264
                                             29.486
                                             28.235
                                             39.029
                                             39.029
                                             37.319
                                             28.190
                                             25.622
                                             26.133
                                             49.446
                                             456.724
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This joint Navy/Air Force program is structured in response to the Joint Service Operational Requirement and Mission Element Need Statement to develop an air superiority air-to-air missile with significant improvements in operational utility and combat effectiveness.  This program supports the integration of the Advanced Medium Range Air-to-Air Missile (AMRAAM) into Navy aircraft with analysis of Navy unique applications, aircraft missile integration tasks, product improvement efforts including missile software upgrade development and procurement of hardware to support Navy test and evaluation tasks.  Funding in FY 2020 through FY 2024 supports Navy unique Test & Evaluation for Navy fielding of improved capability via SIP.
                                             
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation (T&E) and associated governmental support required to ensure AIM-120 missile integration with threshold US Navy aircraft platforms (F/A-18 C/D/E/F/G and F-35). Increased funding in FY20 is required due to additional flight test requirements and Hardware-in-the Loop Facility efforts to support 5th generation aerial target emulation.
                                                     
                                                         
                                                             12.338
                                                             0
                                                             Conduct OTRR for SIP-2 and EPIP Advanced Tape 2.  Conduct AIM-120D SIP-2 and AIM-120C7 IT/OT test events, supply inputs to the OT test report. Certify and field EPIP Advanced Tape 1 on F/A-18. Provide test and evaluation inputs to SIP-3 designs and support the Critical Design Review.
                                                        
                                                    
                                                     
                                                         
                                                             13.972
                                                             0
                                                             Complete EPIP Advanced Tape 2 OT test report and generate the fielding decision for EPIP Advanced Tape 2 fielding decision for F/A-18 aircraft in 2QFY19.  Complete AIM-120D SIP-2 OT test events, supply inputs to the OT test report and generate the fielding decision for SIP-2 on F/A-18 aircraft in 4QFY19.  Provide necessary documentation and provide test results for SIP-3 DT events. Evaluate Hardware-in-the-Loop Facility to support 5th generation aerial target emulation initiatives. Continue to provide test support to complete AIM-120D SIP DT and OT events.
                                                        
                                                         
                                                             15.939
                                                             0
                                                        
                                                         
                                                             15.939
                                                             0
                                                             Continue AIM-120D SIP support,  Hardware-in-the-Loop activities to include 5th generation aerial target emulation efforts, software update candidates, weapon systems of systems evaluation against current and emerging threats.  Continue to provide test support to complete AIM-120D SIP-3 DT and OT events.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY20 is to support 5th generation aerial target emulation efforts.
                                                    
                                                
                                                 
                                                     System Improvement Program (SIP) Efforts
                                                     Continuation of System Improvement Program (SIP)/Technical Maturity and Risk Reduction (TMRR) efforts for the AMRAAM weapon system.  These include systems engineering, program management, missile software and/or hardware upgrades to increase capability, survivability, lethality, as well as aircraft Operational Flight Profile updates on a recurring basis.  EPIP Advanced Tape 1 and Tape 2 capability improvements on the C7 missile variant will be incorporated into AIM-120D SIP-2 and 3 software updates. AIM-120D SIP-3 software will be re-hosted in AIM-120D3 hardware.
                                                     
                                                         
                                                             17.148
                                                             0
                                                             Complete AIM-120D SIP-2 IT test events, conduct Functional Configuration Audit/Test Readiness Board and enter into OT.   Conduct AIM-120D SIP-3 Critical Design Review and enter into DT testing.  Complete AIM-120C7 EPIP Advanced Tape 1 OT report and field for the F/A-18.  Conduct AIM-120C7 EPIP Advanced Tape 2 OT.  Continue AIM-120D SIP-3 design and conduct Critical Design Review.
                                                        
                                                    
                                                     
                                                         
                                                             14.263
                                                             0
                                                             Complete SIP-2 OT events required for fielding decision for the AIM-120D software improvement.  Complete AIM-120C7 EPIP Advanced Tape 2 OT efforts and field Tape 2 in the AIM-120C7 variant.  Continue AIM-120D SIP-3 development efforts.  Award AIM-120D SIP-4 Risk Reduction contract and begin technology maturation and risk reduction.
                                                        
                                                         
                                                             23.090
                                                             0
                                                        
                                                         
                                                             23.090
                                                             0
                                                             Complete SIP-3 development efforts to include SIP-3 Integrated Test (IT). Complete SIP-3 Functional Configuration Audit (FCA) and support dedicated OT.  Continue SIP-4 TMRR and AIM-120D SIP candidate selection process to analyze solutions for warfighter's deficiencies and enhancements. Begin SIP3F development to re-host SIP-3 software on AIM-120D3 hardware. Award advanced C3-C7 software contract to address advancing threat.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increased funding in FY20 is required due to start of SIP3F development to re-host SIP-3 software on AIM-120D3 hardware and to address AIM-120C3-C7 missile performance against rapidly advancing threat.
                                                    
                                                
                                            
                                             
                                                 
                                                     WPN/ 2206
                                                     AMRAAM
                                                     
                                                         185.285
                                                         188.441
                                                         224.502
                                                         224.502
                                                         354.160
                                                         359.358
                                                         367.390
                                                         374.737
                                                         0.000
                                                         4595.098
                                                    
                                                
                                                 
                                                     MPAF/3479
                                                     AMRAAM
                                                     
                                                         304.327
                                                         340.486
                                                         392.150
                                                         392.150
                                                         464.324
                                                         421.970
                                                         425.182
                                                         455.956
                                                         1087.172
                                                         13271.622
                                                    
                                                
                                                 
                                                     RDTE,AF/673777
                                                     AMRAAM
                                                     
                                                         61.322
                                                         61.393
                                                         65.965
                                                         65.965
                                                         67.114
                                                         68.508
                                                         69.756
                                                         71.012
                                                         344.090
                                                         1365.043
                                                    
                                                
                                            
                                             AMRAAM production procurements will continue across the FYDP with periodic pre-planned technical design refreshes and value engineering change proposals.  

AMRAAM's Acquisition Program Baseline (APB) was updated on 28 Oct 2015.
                                             Meeting cost, schedule, performance, funding and life cycle sustainment requirements in accordance with the Acquisition Program Baseline.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hdw Development (EGLIN)
                                                             SS
                                                             CPAF
                                                             RAYTHEON COMPANY
                                                             Tucson AZ
                                                             
                                                                 84.863
                                                                 
                                                                     9.175
                                                                     2018-01
                                                                
                                                                 
                                                                     11.444
                                                                     2019-01
                                                                
                                                                 
                                                                     18.935
                                                                
                                                                 
                                                                     18.935
                                                                     2020-01
                                                                
                                                                 133.619
                                                                 258.036
                                                                 258.036
                                                            
                                                        
                                                         
                                                             Award Fees (EGLIN)
                                                             SS
                                                             CPAF
                                                             RAYTHEON COMPANY
                                                             Tucson AZ
                                                             
                                                                 13.480
                                                                 
                                                                     1.619
                                                                     2018-01
                                                                
                                                                 
                                                                     2.019
                                                                     2019-01
                                                                
                                                                 
                                                                     3.342
                                                                
                                                                 
                                                                     3.342
                                                                     2020-01
                                                                
                                                                 23.580
                                                                 44.040
                                                                 44.040
                                                            
                                                        
                                                         
                                                             Primary Hdw Development (NAWCAD)
                                                             WR
                                                             NAWCAD
                                                             Patuxent River MD
                                                             
                                                                 4.014
                                                                 
                                                                     0.296
                                                                     2017-11
                                                                
                                                                 
                                                                     0.302
                                                                     2018-11
                                                                
                                                                 
                                                                     0.307
                                                                
                                                                 
                                                                     0.307
                                                                     2019-11
                                                                
                                                                 2.684
                                                                 7.603
                                                            
                                                        
                                                         
                                                             Prior Years Dev Cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 26.921
                                                                 
                                                                     0.000
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                                     Continuing
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                                 Navy Multiband Terminal (NMT) Program (Proj 0728) has been realigned from PE 1203109N to PE 0303109N starting in FY20.
Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) Project has been realigned from OPN LI 3107 SUBMARINE BROADCAST SUPPORT to PE 0303109N starting in FY20.
                                 The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) program for enhancing protected and survivable satellite communications to Naval forces. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic nuclear operations, strategic defense, theater missile defense, and space operations and intelligence in support of Resilient Command and Control (RC2) initiatives. The NMT system replenishes and improves on Navy terminal capabilities of the Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS) and Global Broadcast Service (GBS). The new system equips the warfighters with the assured, jam resistant, secure communications as described in the joint AEHF satellite communications system and WGS Operational Requirements Documents (ORD). 

The Mobile AEHF Terminal (MAT) is the Navy's solution to provide key communications using the AEHF satellite constellation to support the Take Charge and Move Out (TACAMO) Ground Communication mobile mission, while also meeting mobility, size and weight requirements. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites.
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                                     The FY20 funding request was reduced by $1.731M (Proj 0728) to account for the availability of prior year balances. 

The NMT (PROJECT 0728) FY20 increase awards the contract funding Navy specific development of the Wideband Anti-Jam Modem Systems (WAMS) to include the Direct Sequence Spread Spectrum (DSSS) Waveform and Network Operations Without Shore (NOWS). The FY20 NMT increase is $4.465M.

The FY20 $12M increase is for NMT MAT Project due to complexity of requirements to develop a new terminal versus a replacement solution.
 
Schedule: 
EHF SATCOM Terminals (Project 0728) - No change 

Technical: 
EHF SATCOM Terminals (Project 0728): No change
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                                             Navy Multiband Terminal (NMT) Program (Proj 0728) has been realigned from PE 1203109N to PE 0303109N starting in FY20.
Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) Project has been realigned from PE 0101402N to PE 0303109N starting in FY20.
                                             The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) Program for enhancing protected and survivable satellite communications to Naval forces. Although development of the NMT terminal is complete, software and hardware upgrade development is ongoing to provide enhanced capabilities to the fleet. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas, and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic defense, theater missile defense, and space operations and intelligence. The NMT system replenishes and improves on Navy Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS), and Global Broadcast Service (GBS) terminal capabilities. The new system equips the warfighters with assured, jam resistant, secure communications as described in both the joint AEHF Satellite Communications System and the WGS Operational Requirement Documents (ORD). Mission requirements specific to Navy operations, including threat levels and scenarios, are contained in the ORD. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites. 

The Wideband Anti-Jam Modem System (WAMS) is a Navy technology upgrade that enhances communication capability of shipboard and submarine NMTs by providing wideband Anti-Jam (AJ) Satellite Communication throughput over Wideband Global SATCOM (WGS). WAMS is a major contributor in supporting the National Defense Strategy by investing in resilience to provide assured communications capabilities. WAMS enables space segment Anti Jam (AJ) diversity (EHF/AEHF and WGS), thus enabling NMT ships and submarines equipped with the modem to operate in wideband links closer to threat jammers. The United States USAF (USAF) Protected Tactical Enterprise Service (PTES) program will provide the ground hub component of the WAMS communication system. This PTES joint hub will serve as a DoD enterprise service ground solution for the use of the Protected Tactical Waveform (PTW) of SATCOM communications and introduces a Network Operations Without Shore (NOWS) capability. The NOWS capability will use the Direct Sequence Spread Spectrum (DSSS) waveform that provides uninterrupted communication in case of loss of shore hub connectivity. PTW is a Frequency Hopped Spread Spectrum (FHSS) waveform that provides high data rates in a benign environment and anti-jam protection to meet contested data rate requirements. High data rate anti-jam capability is enabled via the Protected Tactical Waveform (PTW) and low data rate anti-jam capability is provided via the Direct Sequence Spread Spectrum (DSSS) waveform. These two waveforms are designed to operate over the Wideband Global SATCOM system as well as other transponded satellites, and are also forward compatible with the on-board processing capabilities of the future Protected Tactical Satellites (PTS). WAMS enables the use of WGS X and Ka-band resources to assure access to mission critical communications to provide Resilient Command and Control (RC2) capabilities in contested/degraded environments, formerly known as Anti-Access/Area Denial (A2AD). The use of WAMS PTW on WGS will augment AEHF Extended Data Rate (XDR) services to provide the information throughput capacity necessary to support critical Command and Control capability. 

Development efforts, including Adaptive Coding, Time of Day, and the Wideband Anti-Jam Modem System (WAMS) augment the baseline NMT system to pace the evolving threats to the warfighter. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclement weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.

The Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) is the Navy's solution to provide key communications using the AEHF satellite constellation to support the Take Charge and Move Out (TACAMO) Ground Communication mobile mission, while also meeting mobility, size and weight requirements. The FY20 request will provide for planning and design efforts to include requirements definition and refinement, cost estimates, Integrated Master Schedule (IMS) development and maintenance, analysis of alternatives, and acquisition approach development for the potential follow-on effort. The project requires technical and trade studies including technical feasibility studies, security studies, link budget study, High altitude Electro Magnetic Pulse (HEMP) study, existing terminal studies, Baseband studies, future compatibility studies, and logistics commonality studies.

The FY20 request will provide for the award of a full and open competitive contract for the design and development Wideband Anti Jam Modem System (WAMS) to include the Navy unique requirements and to design and implement the changes required to the technical baseline to support the integration of WAMS with the NMT.  The FY20 request will also  provide for MAT planning, design efforts, cost estimates, Integrated Master Schedule (IMS) development and maintenance, analysis of alternatives, and acquisition approach development for the potential follow-on effort.
                                             
                                                 
                                                     NMT Resilient C2 Development
                                                     Software and hardware upgrade development is ongoing to provide Resilient Command and Control (RC2) capabilities to pace the evolving threats to the warfighter in contested/degraded environments. The Wideband Anti-Jam Modem System (WAMS) will provide an anti-jamming capability that will counter various adversary threats. Adaptive Coding (AC) will autonomously maximize throughput in degraded or benign conditions over the Advanced Extremely High Frequency (AEHF) satellites, providing significantly more throughput than is available today in the baseline NMT. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclimate weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.  Technology Insertion, studies and implementation is necessary for military satellite communications systems development to support emerging technologies.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments for NMT funded under PE 1203109N, Project 0728.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans for NMT funded under PE 1203109N, Project 0728.
                                                        
                                                         
                                                             22.194
                                                             0
                                                        
                                                         
                                                             22.194
                                                             0
                                                             Award a full and open competitive contract for the design and development of the Navy Wideband Anti Jam Modem System (WAMS) configuration. The contract will include Navy unique requirements such as antenna handover that provides the means to shift communications from one antenna to another to avoid shipboard super structure blockage. This will also include the Direct Sequence Spread Spectrum (DSSS) waveform that provides uninterrupted communication in case of loss of shore hub connectivity as well as interface to the Automatic Digital Network System (ADNS), and shipboard and submarine environmental qualification testing. The vendor will design and implement the changes required to the technical baseline to support the integration of WAMS with the NMT. The vendor will conduct a System Requirements Review (SRR), System Design Review (SDR) and a Preliminary Design Review (PDR) of the WAMS to work with both the Protected Tactical Waveform (PTW) and the Direct Sequence Spread Spectrum (DSSS) waveform to enable anti-jam communications and Network Operations Without Shore (NOWS). 

This will include development of the Embedded Crypto Unit (ECU) that provides protection for both waveforms. The ECU development as part of the contract will require National Security Agency (NSA) coordination and certification. NSA certification will require full engineering support to evaluate the security posture of the vendor's implementation of the ECU into the Wideband Anti Jam Modem System (WAMS). MIT Lincoln Labs will support the requirement to meet the gold standard for WAMS development to be interoperable with the Protected Tactical Enterprise Service (PTES) Hub. 

Continue ADNS development of the dynamic network interface that enables data rate to change based on modem link condition and will be included in the Automatic Digital Network System (ADNS) Service Pack 5 software build. Start to develop all required training documentation and required Shipmain documentation to install the Engineering Design Model (EDM) modems on identified surface, subsurface and shore facilities to support a Multiservice Operational Test & Evaluation (MOT&E) event in FY22.
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                                                             0
                                                             N/A
                                                        
                                                         Increase of $4.465M from FY19 to FY20 is to support WAMS development efforts for the Direct Sequence Spread Spectrum (DSSS) waveform and the Networked Operations without Shore (NOWS) Waveform.
                                                    
                                                
                                                 
                                                     Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT)
                                                     The Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) is the Navy's solution to provide key communications using the AEHF satellite constellation to support the Take Charge and Move Out (TACAMO) Ground Communication mobile mission, while also meeting mobility, size and weight requirements. The MAT project will be the Navy's solution to provide key communications using the AEHF satellite constellation, while also meeting mobility, size and weight requirements.
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                                                             0.000
                                                             0
                                                             FY19 Plans for Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) was funded under PE 0101402N, Project 1083.
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                                                             Continue technical and trade studies for MAT to include technical feasibility studies, security studies, and link budget study. Additional studies include: High altitude Electro Magnetic Pulse (HEMP) study, existing terminal studies, Baseband studies, future compatibility studies, and logistics commonality studies. Technical feasibility study to evaluate available technical alternatives. The project will study existing terminals to evaluate the efficacy of using Government Off-The-Shelf (GOTS) equipment. The baseband study will ensure proper definition of interfaces and interrelations with other systems (e.g., Mission Planning Element (MPE)). Future compatibility study will be conducted to accommodate potential future systems (e.g., Evolved Strategic Satellite (ESS)) and to inform system technical specifications.  Develop technical and pre-award acquisition documentation for the MAT effort to include RFP development and coordination as well as technical specifications.  Documentation development includes the MAT Specification, Cyber strategy to support the Clinger Cohen Act and Information Support Plan (ISP). Initiate certification and coordination process through NSA.
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                                                         FY19 to FY20 increase represents a PE realignment from 1203109N to 0303109N beginning in FY20.  In FY19 MAT project funding in the amount of $5M was provided under PE 0101402N Project 1083.  FY20 MAT funding reflects a full year of studies and design beyond the initial planning and commencement of studies in FY19. The complexity of requirements has increased and MAT will require significant development and integration activities.
                                                    
                                                
                                                 
                                                     Technology Insertion
                                                     Overall program efforts include technology insertion implementation and associated testing required to support satellite communications.
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                                                             FY18 Plans for Technology Insertion funded under PE 1203109N, Project 0728.
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                                                             To maintain alignment with the Navy's Resilient Command and Control (RC2) strategy and approach, Commercial Broadband Satellite Program (CBSP) will transition from exercising an initial RC2 modem capability to utilizing the Wideband Anti-Jam Modem System (WAMS), which provides protected wideband Satellite Communication (SATCOM) capability to the Fleet. Funds are required to test and integrate the WAMS into the CBSP architecture.
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                                                         Increase of $0.150M from FY19 to FY20 is to support enhancements required for RC2 and WAMS capabilities required to pace the evolving threats to the warfighter in contested/degraded environments.
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                                             Funding for Prior Year through FY19 NMT OPN in PE 1203109N.

The Other Appropriation represents remaining procurement and installation of NMT production units for Afloat and Shore requirements to reach Full Operational Capability. Funding also includes the procurement and installation of Assured Command and Control (AC2) modems as well as the installation of Advanced Time Division Multiple Access (TDMA) Interface Processors (ATIPs), X/KA Back-Fits, and Ashore Antennas.
                                             The Navy Multiband Terminal (NMT) Follow-On Full Deployment (FOFD) contract will continue NMT production for Afloat platforms and Shore locations, in support of the Chief of Naval Operations and the Department of the Navy (DON), and will allow the NMT Program to complete Full Operational Capability (FOC) . The competitive contract awarded to Comtech supports the development of Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP) and Assured Command and Control (AC2) modem enhancements such as Adaptive Coding. A new competitive contract will be awarded to support development and procurement of the Wideband Anti-Jam Modem System (WAMS).

The MAT initial acquisition strategy was based on a replacement solution for the current Single Channel Anti-Jam Man Portable (SCAMP) terminal, that would leverage the existing capabilities, designs, hardware, software, Mission Planning and testing from the Air Force's Family of Advanced Beyond Line-Of-Sight Terminal (FAB-T) Command Post Terminal (CPT) program, rather than developing a new terminal.  From initial conception to today, the complexity of requirements has increased.  It is now evident that MAT will require significant development and integration activities in order to make the acquisition successful.  The RDT&E is needed as result of the complexity and increased requirements to develop a solution.   Additionally, the funding is being realigned to PMW/A 170 as that program office has the cadre of acquisition and AEHF engineering expertise already on staff so is better situated to manage the MAT effort.
                                             The RDT&E goal for the NMT program is to create a military satellite communications system that consolidates capabilities of current and future satellite systems into a single terminal, and develops terminal communications capabilities that will counter all current and projected threats to satellite operations enabling communications in all environments.
                                        
                                         
                                             FY19 and Prior NMT cost data is provided under PE 1203109N, Project 0728.

FY19 MAT cost data is provided under PE 0101402N, Project 1083.
                                             
                                                 
                                                     Product Development
                                                     FY20 increase will award a new contract to fund the development of the Wideband Anti-Jam Modem System (WAMS) to include the Direct Sequence Spread Spectrum (DSSS) waveform and Network Operations Without Shore (NOWS) capability in support of critical Resilient Command and Control (RC2) capability.  The FY20 increase also provides for Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) for studies and design development.
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                                                     The FY20 increase provides for Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) for studies and design support.
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                                                     The FY20 increase provides for Mobile Advanced Extremely High Frequency (AEHF) Terminal (MAT) management services.
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                                 To ensure resources are aligned to enable rapid capability delivery, funding has been realigned into PE 0303138N from the following Program Element/Project as part of RDTEN PE Consolidation starting in FY20:  PE 0204163N Project 0725 (Communication Automation, Automated Digital Network System (ADNS)). There are no New Starts associated with PE Consolidation
                                 Consolidated Afloat Networks and Enterprise Services (CANES) is the Navy's Program of Record (POR) to replace and modernize existing afloat networks with the necessary hardware, software and enterprise services infrastructure to enable information warfare from and within the tactical domain. CANES provides complete infrastructure inclusive of hardware, software, processing, storage and end user devices for the Unclassified, Coalition, Secret and Sensitive Compartmented Information (SCI) enclaves to a wide variety of Navy surface combatants, submarines and Maritime Operations Centers. CANES services include application hosting, data transport and storage, system management, cyber security, email, web, chat, collaboration, and voice and video services. CANES is based on the overarching concept of reducing the number of afloat networks and providing enhanced efficiency through a single engineering focus on integrated technical solutions.  It allows for streamlined acquisition, contracting, test events, sustainment, and significant lifecycle efficiencies through consolidation of multiple configuration management baselines, logistics, and training efforts into a single unified support structure.  

More than eighty (80) hosted applications and systems inclusive of Command and Control, Intelligence, Surveillance and Reconnaissance, Information Operations, Logistics and Business domains require the CANES infrastructure to operate in the tactical environment.  Specific programs, such as Distributed Common Ground System - Navy (DCGS-N), Global Command and Control System - Maritime (GCCS-M), Naval Tactical Command Support System (NTCSS), and Undersea Warfare Decision Support System (USW-DSS), no longer provide their own independent network hardware and now depend on CANES to field, host, and sustain their capabilities. The CANES Application Integration program provides common software governance, testing, processes, and tools to application developers, and evaluates and confirms compatibility between CANES and the hosted applications prior to fielding. CANES also provides a set of capabilities called Agile Core Services (ACS) which brings common network services to allow hosted application developers to focus on the unique capabilities they provide.

CANES is funded and programmed to develop regular technical updates with an agile and robust hardware and software baseline development cycle necessary to pace rapidly evolving cyber security threats and meet emerging operational demands within the tactical domain.  In order to deliver a mission effective, secure and affordable afloat network, CANES implements a Development Operations (DevOps) framework to improve its engineering processes and speed the deployment of new cyber security, application hosting and baseline updates.  CANES requires that Automated Digital Network System (ADNS) field prior to or concurrently with CANES due to the architectural reliance between the two programs.

In FY 2020, CANES will start development of Technical Insertion (TI) 4 hardware and software baseline development including ACS, E2C laboratory engineering efforts and implementation of a Development Operations development and testing environment.  Perform Operational Testing in support of CANES submarine variant and perform Application Integration System Integration Testing to support TI 3 software development efforts.

Automated Digital Network System (ADNS) is the method by which Tactical Navy units transfer Internet Protocol (IP) data to Navy and Department of Defense communities on the Global Information Grid (GIG). ADNS is the gateway to tactical Wide Area Network (WAN) afloat for Internet Protocol network operations, supporting information dissemination and external connectivity. ADNS enables services and applications to interconnect to the Defense Information Systems Network (DISN) ashore via multiple Radio Frequency (RF) resources, to include emerging Assured Command and Control (C2) capabilities and pier connectivity.

In FY 2020, Automated Digital Network System (ADNS) will perform technical analyses and engineering efforts associated with the implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and mitigate end of support issues.
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                                     Project 0725, Communication Automation: $0.821M was realigned from PE 0204163N to PE 0303138N as a result of budget line item consolidation. There is no significant change in this project's budget request from FY19 to FY20.

Project 9C87, CANES Integration: Funding decreased from FY19 to FY20 due to one-time development efficiencies gained in consolidating design efforts into fewer functional baselines.
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                                             Funding has been realigned into PE 0303138N from PE 0204163N Project 0725 as part of RDTEN PE Consolidation starting in FY20.  There are no New Starts associated with this realignment.  All budgeted efforts have been previously approved.
                                             Automated Digital Network System (ADNS) provides routing, switching, baseband, configuration and monitoring capabilities for interconnecting naval, coalition and joint enclaves worldwide. ADNS utilizes off the shelf equipment and network protocols as specified by the Joint Technical Architecture. ADNS INC III combines all Navy Tactical Voice, Secure Communications Interoperability Protocol (SCIP) Inter-Working Function, video, and data requirements into a converged IP data stream. ADNS INC III supports higher bandwidth satellites, providing up to 25 megabytes per second (Mbps) of throughput on Unit Level ships and up to 50 Mbps on Force Level ships. INC III architecture also incorporates an IPv4/IPv6 dual stack and Cipher-Text (CT) security architecture to align to the Global Information Grid (GIG) in order to mesh Navy Tactical surface, subsurface, airborne platforms, and Aegis Ashore sites into single IP environments with gateway functions to coalition and joint networks, in addition to greater security utilizing the High Assurance Internet Protocol Encryptor (HAIPE) devices. ADNS will serve as the Navy tactical interface for IP Networking for not only the JALN-M system but also the key Assured Command and Control (C2) capabilities. ADNS will investigate emerging technologies to integrate with additional Department of Defense C4I Programs to improve inter-strike group networking and extend the network to the tactical edge.

FY20 ADNS RDT&E investment will continue to support Interface Design Development (IDD) and integration with network applications, development of Line-Of-Sight (LOS) link, DISN integration, and development of CT piers. ADNS development will include addressing network management, intra and inter domain routing, Quality of Service (QoS), and Concept of Operations discussions. Will continue Network-Based Cyber Security technology and virtualization to increase performance of the Navy's ADNS routing and transport architecture.
                                             
                                                 
                                                     Automated Digital Network System (ADNS)
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY18 Accomplishments funded under PE 0204163N, Project 0725.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             FY19 Plans funded under PE 0204163N, Project 0725.
                                                        
                                                         
                                                             0.821
                                                             0
                                                        
                                                         
                                                             0.821
                                                             0
                                                             Continue testing and interfacing with ENMS, IPv6 transition, and integration of SHF. Continue the IDD and integration with network applications, develop LOS link, DISN integration and development of CT piers. Investigate and recommend platform network devices, network design support to include procurement, integration and testing of the WAN. Continue network-based Cyber Security technology and virtualization of ADNS. Perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and mitigate end of support issues.
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                                                         In FY19 funding under PE 0204163N, Project 0725 was $0.844M.  Funding decreases by $0.023M to $0.821M in FY20.  There is no significant change in this project's budget request from FY19 to FY20.
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                                             OPN/3050 funding profile captures more than ADNS OPN budget control. BLI 3050 funds C2OIX, STACC, ORT, EPCA, and ADNS programs.

RDTEN/0204163N/0725 funding profile captures more than ADNS RDTEN budget control. PU 0725 funds Battle Force Tactical Network (BFTN), Joint Aerial Layer Network - Maritime (JALN-M), and Automated Digital Network System (ADNS). Funding has been realigned into PE 0303138N from the following Program Elements/Projects as part of RDTEN PE Consolidation starting in FY20:  PE 0204163N Project 0725 Communication Automation.
                                             Automated Digital Network System (ADNS): Evolutionary acquisition approach with overlapping development and implementation phases for defined INC I, II, and III baselines. INC I, II, and III will use competitively awarded contracts to implement changes consistent with acquisition initiatives. ADNS leverages Commercial-Off-The-Shelf (COTS) and Government Off-the-Shelf (GOTS) products while capitalizing on acquisition reform initiatives to achieve material savings in the logistics, installation, integration and training areas. Where feasible, differing types of advantageous contract vehicles will be used to provide flexibility, decrease contract administrative costs, and encourage acquisition streamlining through the use of COTS/GOTS products.
                                             ADNS - Included in the ADNS program goals are the improvements to bandwidth throughput, connectivity to multiple Radio Frequency (RF) paths, greater security, and system capability delivered within a smaller form factor. The ADNS program will, at a minimum, provide bandwidth throughput enhancements resulting in an increase from 2 megabytes per
second (Mbps) to 25/50 Mbps. ADNS will also provide the ability to transport data across multiple paths simultaneously vice the current limitations of single or secondary paths. ADNS will provide greater security posture by encrypting each enclave, increasing performance of the routing and transport architecture while reducing physical footprint and cost, and securing the core via Cipher-Text.
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                                                             System Development: ADNS: Increment III_Interface Design Development and Integration with Network Applications and Defense Information Systems Network (DISN)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: ADNS: Increment III_Interface Design Development and Integration with SATCOM and Radio Frequency (RF) paths
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: ADNS: Increment III_Fielding and Sustainment INC III Surface
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: ADNS: Increment III_Fielding and Sustainment INC III Submarines
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production: ADNS: Increment III_Full Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9C87
                                         CANES Integration
                                         M417
                                         
                                             202.863
                                             24.197
                                             23.697
                                             22.052
                                             22.052
                                             22.457
                                             23.008
                                             23.462
                                             23.923
                                             277.470
                                             643.129
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Consolidated Afloat Networks and Enterprise Services (CANES) is the Navy's Program of Record (POR) to replace and modernize existing afloat networks with the necessary hardware, software and enterprise services infrastructure to enable information warfare from and within the tactical domain. CANES provides complete infrastructure inclusive of hardware, software, processing, storage and end user devices for the Unclassified, Coalition, Secret and Sensitive Compartmented Information (SCI) enclaves to a wide variety of Navy surface combatants, submarines and Maritime Operations Centers. CANES services include application hosting, data transport and storage, system management, cyber security, email, web, chat, collaboration, and voice and video services. CANES is based on the overarching concept of reducing the number of afloat networks and providing enhanced efficiency through a single engineering focus on integrated technical solutions.  It allows for streamlined acquisition, contracting, test events, sustainment, and significant lifecycle efficiencies through consolidation of multiple configuration management baselines, logistics, and training efforts into a single unified support structure.  
More than eighty (80) hosted applications and systems inclusive of Command and Control, Intelligence, Surveillance and Reconnaissance, Information Operations, Logistics and Business domains require the CANES infrastructure to operate in the tactical environment.  Specific programs, such as Distributed Common Ground System - Navy (DCGS-N), Global Command and Control System - Maritime (GCCS-M), Naval Tactical Command Support System (NTCSS), and Undersea Warfare Decision Support System (USW-DSS), no longer provide their own independent network hardware and now depend on CANES to field, host, and sustain their capabilities. The CANES Application Integration program provides common software governance, testing, processes, and tools to application developers, and evaluates and confirms compatibility between CANES and the hosted applications prior to fielding. CANES also provides a set of capabilities called Agile Core Services (ACS) which brings common network services to allow hosted application developers to focus on the unique capabilities they provide.
CANES is funded and programmed to develop regular technical updates with an agile and robust hardware and software baseline development cycle necessary to pace rapidly evolving cyber security threats and meet emerging operational demands within the tactical domain.  In order to deliver a mission effective, secure and affordable afloat network, CANES implements a Development Operations (DevOps) framework to improve its engineering processes and speed the deployment of new cyber security, application hosting and baseline updates.  CANES requires that Automated Digital Network System (ADNS) field prior to or concurrently with CANES due to the architectural reliance between the two programs.
                                             
                                                 
                                                     CANES Integration
                                                     
                                                         
                                                             24.197
                                                             0
                                                             Completed Technical Insertion (TI) 2 hardware and software baseline development and initiated development of TI 3 software baseline  including Enterprise Engineering and Certification (E2C) laboratory engineering efforts.  Performed systems engineering efforts for TI 3 to complete functional baselines and update technical data packages.
                                                        
                                                    
                                                     
                                                         
                                                             23.697
                                                             0
                                                             Continue development of Technical Insertion (TI) 3 software baseline development including  Agile Core Services (ACS), Enterprise Engineering and Certification (E2C) laboratory engineering efforts and implementation of a Development Operations development and testing environment. Perform systems engineering efforts to complete functional baselines and update technical data packages in support of TI 3. Perform Development Testing in support of CANES submarine variant and perform Development Testing Assist (DTA) for TI 3 software development.
                                                        
                                                         
                                                             22.052
                                                             0
                                                        
                                                         
                                                             22.052
                                                             0
                                                             Start development of Technical Insertion (TI) 4 hardware and software baseline development including ACS, E2C laboratory engineering efforts and implementation of a Development Operations development and testing environment.  Perform Operational Testing in support of CANES submarine variant and perform Application Integration System Integration Testing to support TI 3 software development efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding decrease from FY2019 to FY2020 is the result of one-time development efficiencies gained in consolidating design efforts into fewer functional baselines.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/2915
                                                     CANES
                                                     
                                                         311.212
                                                         404.891
                                                         426.654
                                                         426.654
                                                         360.073
                                                         398.704
                                                         395.623
                                                         391.722
                                                         2760.510
                                                         7001.198
                                                    
                                                
                                                 
                                                     OPN/2925
                                                     CANES Intell
                                                     
                                                         46.075
                                                         53.465
                                                         52.713
                                                         52.713
                                                         45.763
                                                         50.833
                                                         48.161
                                                         49.151
                                                         449.385
                                                         1114.576
                                                    
                                                
                                            
                                             CANES is an ACAT IAC Major Automated Information System (MAIS) program. The program office employed a multiple-phase, multiple-award down-select contract strategy to reduce program risks and maintain competition in both design development and limited production during contract performance. Milestone C was achieved in 1QFY13 and Full Deployment Decision (FDD) was achieved in 1QFY16. In 2QFY15, a separate full and open indefinite delivery indefinite quantity (IDIQ) multiple award contract (MAC) production contract was awarded to support future production. CANES is programmed to develop regular technical updates to its hardware and software baselines to ensure that no cyber security vulnerabilities exist due to hardware and software obsolescence.
                                             Early RDT&E investment and sustainment of dual design contractors through the development phase reduced Total Ownership Cost (TOC) from Milestone B to Milestone C. Cost avoidance throughout the life of the program is based on 1) reducing the number of networks through the use of mature, certified, cross domain technologies; 2) reducing the infrastructure footprint and associated costs for hardware afloat; and 3) providing increased capability to meet current and projected war fighter requirements.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Prior Year Product Development
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 179.731
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 179.731
                                                                 179.731
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             SSC
                                                             San Diego, CA and Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     8.620
                                                                     2017-11
                                                                
                                                                 
                                                                     8.646
                                                                     2018-11
                                                                
                                                                 
                                                                     7.844
                                                                
                                                                 
                                                                     7.844
                                                                     2019-11
                                                                
                                                                 63.100
                                                                 88.210
                                                                 100.000
                                                            
                                                        
                                                         
                                                             Primary Software Development
                                                             WR
                                                             SSC
                                                             San Diego, CA and Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     7.804
                                                                     2017-11
                                                                
                                                                 
                                                                     9.721
                                                                     2018-11
                                                                
                                                                 
                                                                     9.073
                                                                
                                                                 
                                                                     9.073
                                                                     2019-11
                                                                
                                                                 70.944
                                                                 97.542
                                                                 110.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Booz Allen Hamilton (BAH)
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.315
                                                                     2017-12
                                                                
                                                                 
                                                                     0.670
                                                                     2018-12
                                                                
                                                                 
                                                                     0.627
                                                                
                                                                 
                                                                     0.627
                                                                     2019-12
                                                                
                                                                 4.890
                                                                 6.502
                                                                 8.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC
                                                             San Diego, CA and Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     4.481
                                                                     2017-12
                                                                
                                                                 
                                                                     2.750
                                                                     2018-12
                                                                
                                                                 
                                                                     2.573
                                                                
                                                                 
                                                                     2.573
                                                                     2019-12
                                                                
                                                                 20.070
                                                                 29.874
                                                                 30.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             MIPR
                                                             US ARMY CECOM (MITRE)
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.827
                                                                     2017-11
                                                                
                                                                 
                                                                     0.790
                                                                     2019-03
                                                                
                                                                 
                                                                     0.776
                                                                
                                                                 
                                                                     0.776
                                                                     2019-11
                                                                
                                                                 5.766
                                                                 8.159
                                                                 10.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Prior Year Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.244
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.244
                                                                 5.244
                                                            
                                                        
                                                         
                                                             Studies & Design
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.150
                                                                     2017-11
                                                                
                                                                 
                                                                     0.460
                                                                     2018-11
                                                                
                                                                 
                                                                     0.430
                                                                
                                                                 
                                                                     0.430
                                                                     2019-11
                                                                
                                                                 3.357
                                                                 4.397
                                                                 5.000
                                                            
                                                        
                                                         
                                                             Certification Authority
                                                             C
                                                             CPFF
                                                             NSMA
                                                             Washington, DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.377
                                                                     2018-04
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.377
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Certification Authority
                                                             C
                                                             CPFF
                                                             Booz Allen Hamilton (BAH)
                                                             San Diego,CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.863
                                                                     2017-12
                                                                
                                                                 
                                                                     0.450
                                                                     2018-12
                                                                
                                                                 
                                                                     0.421
                                                                
                                                                 
                                                                     0.421
                                                                     2019-12
                                                                
                                                                 3.284
                                                                 5.018
                                                                 7.000
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                                                             Prior Year Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.649
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.649
                                                                 5.649
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             MIPR
                                                             JITC
                                                             Fairfax, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.167
                                                                     2018-02
                                                                
                                                                 
                                                                     0.150
                                                                     2019-02
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-02
                                                                
                                                                 1.095
                                                                 1.662
                                                                 2.000
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             SSC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.165
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.165
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             MIPR
                                                             DTIC
                                                             Ft Belvoir, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.373
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.373
                                                                 0.500
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Year Management Services
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 12.239
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 12.239
                                                                 12.239
                                                            
                                                        
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             STF
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.055
                                                                     2017-12
                                                                
                                                                 
                                                                     0.060
                                                                     2018-12
                                                                
                                                                 
                                                                     0.058
                                                                
                                                                 
                                                                     0.058
                                                                     2019-12
                                                                
                                                                 0.438
                                                                 0.611
                                                                 1.000
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                                                             Engineering and Manufacturing Development: Platform: Engineering and Manufacturing Development - TI 2 Hardware (HW)/SW Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Engineering and Manufacturing Development: Platform: Engineering and Manufacturing Development - TI 3 SW Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Engineering and Manufacturing Development: Platform: Engineering and Manufacturing Development - TI 4 HW/SW Development
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Engineering and Manufacturing Development: Platform: Engineering and Manufacturing Development - TI 5 SW Development
                                                             
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Engineering and Manufacturing Development: Platform: Engineering and Manufacturing Development - TI 6 Hardware (HW)/SW Development
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                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestone: Development Test: Development Test Assist- TI 3
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                                                                     2019
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                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestone: Development Test: Development Test Assist- TI 4
                                                             
                                                                 
                                                                     3
                                                                     2021
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                                                             Test & Evaluation Milestone: Development Test: Development Test Assist- TI 5
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                                                                     2023
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                                                             Test & Evaluation Milestone: Development Test: Developmental Test - Sub
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestone: Operational Test: Operational Test Force Level - Follow-on Operational Test & Evaluation (FOT&E)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Milestone: Operational Test: Operational Test - FOT&E Sub
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                                                                     2020
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                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Application Integration: Application Integration SIT 2
                                                             
                                                                 
                                                                     3
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                                                             Application Integration: Application Integration SIT 3
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                                                             Application Integration: Application Integration SIT 4
                                                             
                                                                 
                                                                     2
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                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Application Integration: Application Integration SIT 5
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                                                                     2024
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                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestone: Production Milestone - Full Deployment (FD)
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                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: Deliveries -  Full Deployment (FD)
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                                 PB
                                 2019-03
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                                 1319
                                 Research, Development, Test & Evaluation, Navy
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                                 Operational Systems Development
                                 
                                     455.305
                                     49.310
                                     44.228
                                     41.853
                                     41.853
                                     38.841
                                     33.632
                                     33.921
                                     34.635
                                     Continuing
                                     Continuing
                                
                                 FY2020 funding request was reduced by ($0.616) million to account for the availability of prior year execution balances.

The Information Systems Security Program (ISSP) ensures the protection of Navy and Navy hosted joint telecommunication and Information Technology (IT) systems from cyber exploitation and attack. The ISSP extends cybersecurity to ensure confidentiality, integrity, and availability of these systems and content processed, stored, or transmitted therein by performing the acquisition, modernization and sustainment of cybersecurity platforms and systems; cyberspace operations include both defensive and offensive measures, which preserve the ability to protect data, networks, net-centric capabilities, and other designated systems while projecting power by the application of force in or through cyberspace. The ISSP includes the protection of the Navy's National Security Systems (NSS).  The ISSP must be rapid, predictive, adaptive, and tightly coupled to cyberspace technology. The ISSP provides cybersecurity systems and infrastructure based on mission impacts, cybersecurity threats, information criticality, vulnerabilities, and required defensive countermeasure capabilities.
 
The ISSP focuses on efforts that address the risk management of cyberspace, which provides capabilities to protect, detect, restore and respond.  The ISSP provides the Navy with the following cybersecurity elements: (1) defense of NSS, including the Nuclear Command, Control, and Communications, Navy (NC3-N) system, naval weapons systems, critical naval infrastructure for Command, Control, Communications, Computers, & Intelligence (C4I) afloat and shore networks, joint time and navigation systems, and industrial control systems, using modern cryptographic solutions and cyber security tools; (2) technologies for the Navy's Computer Network Defense (CND) service provider that accelerates the Navy's ability to prevent, constrain, and mitigate cyber attacks and critical vulnerabilities; (3) Navy Cyber Situational Awareness (NCSA) technologies that provides the operational context for cyber threat intelligence and Situational Awareness (SA), from external boundaries to tactical edge infrastructures; (4) assurance of the Navy's Cryptography (Crypto) telecommunications infrastructure and the wireless spectrum; (5) sensing cyber threats across all Navy shore and afloat networks to expand the capabilities of monitoring, assessing, and detecting adversary activities across multiple enclaves through the collection of tools in SHARKCAGE; (6) alignment to Navy's Insider Threat program; (7) assurance of joint-user cyberspace domains, using a Defense-In-Depth (DiD) security architecture and its alignment with the Joint Information Environment (JIE)/Joint Regional Security Stack (JRSS); (8) assurance technologies, including Key Management (KM) and Public Key Infrastructure (PKI).
                                 
                                     
                                         50.269
                                         44.228
                                         44.823
                                         44.823
                                    
                                     
                                         49.310
                                         44.228
                                         41.853
                                         41.853
                                    
                                     
                                         -0.959
                                         0.000
                                         -2.970
                                         -2.970
                                    
                                     
                                         
                                             -0.959
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.016
                                                     -3.016
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.046
                                                     0.046
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $(0.616) million to account for the availability of prior year execution balances.

TECHNICAL: 

Key Management (KM):
-  Capability Increment (CI)-2 Spiral 2 Full Deployment Decision (FDD) renamed to CI-2 Maintenance Revision (MR)-2 Milestone FDD.


SCHEDULE:

Navy Cryptography (Crypto):
- KGV-11M Development Contract Award shifted from Q2FY18 to Q4FY18, in accordance with the schedule. Contract awarded July 2018.
- KGV-11M Development and Product Testing start date shifted from Q3FY18 to Q4FY18, and end date shifted from Q2FY20 to Q3FY20, in accordance with the schedule. 
- Next Generation Crypto Development removed from schedule due to undefined National Security Agency (NSA) requirements; effort had not been funded, therefore funding remains the same. 

Key Management (KM):
- Capability Increment (CI)-2 Spiral 2 Maintenance Revision (MR)-2 Milestone Full Deployment Decision (FDD) shifted from Q2FY18 to Q4FY19 in accordance with NSA schedule. 
- CI-2 Spiral 2 Spin 3 Development, Integration and Test completion shifted from Q3FY17 to Q2FY19.
- Key Management Infrastructure (KMI) Tech Refresh Development, Integration and Test completion shifted from Q4FY17 to Q2FY20 in accordance with NSA schedule.
-CI-3 Spiral 3 Spin 1 initial Development, Integration and Test shifted from Q1FY18 to Q3FY18 in accordance with NSA schedule.
- KMI Tech Refresh initial delivery shifted from Q4FY18 to Q3FY20 in accordance with NSA schedule. 


FUNDING:

Navy Cryptography (Crypto)(-$2.738M):
- FY20 decrease is due to the finalization of the development efforts of KGV-11M End Cryptographic Units (ECU).

SHARKCAGE (+$1.474M):
- FY20 increase is to continue development of the SHARKCAGE Defensive Cyberspace Offensive (DCO) enclave to address requirements from the fleet in light of emerging threats in the tactical environment. The increase will also incorporate NC3-N development efforts (details held at a higher classification).

Navy Cyber Situational Awareness (NCSA) (-$1.331M):
- FY20 decrease reflects a realignment within NCSA from Research, Development, Test and Evaluation (RDTE) to Operations and Maintenance, Navy (OMN) based on program requirements shifting from development to procurement, integration and sustainment.
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                                         Communications Security R&D
                                         
                                             437.286
                                             46.904
                                             41.954
                                             39.713
                                             39.713
                                             36.671
                                             31.416
                                             31.665
                                             32.334
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The FY 2020 funding request was reduced by .616 million to account for the availability of prior year execution.

The Information Systems Security Program (ISSP) Research Development Test & Evaluation (RDT&E) efforts extend our cybersecurity and resiliency, provide Defensive Cyberspace Operations (DCO), and cross domain solutions to protect data, Department of Defense (DoD) Information Networks (DoDIN), net-centric operations, the forward deployed, and other designated systems in order to protect cyberspace and critical warfighting capabilities.  

This project includes a rapidly evolving development, design and application integration effort to modernize cryptographic equipment and ancillaries with state-of-the-art replacements to counter evolving and increasingly sophisticated threats.  Communications Security (COMSEC) and Transmission Security (TRANSEC) are evolving from stand-alone, dedicated devices to embedded modules incorporating National Security Agency (NSA) approved cryptographic engines, loaded with the certified algorithms and keys, and interconnected via industry-defined interfaces. This includes the DoDIN capability requirements document for the development of Content Based Encryption (CBE). 
 
Computer Network Defense (CND): The CND program provides cyberspace capabilities to secure the Cyber Domain.  CND is a combination of hardware, software, sets of processes and protective measures that use computer networks to detect, monitor, protect, analyze and defend against network infiltrations resulting in service/network denial, degradation and disruptions. CND enables a government or military institute/organization to defend against network attacks perpetrated by malicious or adversarial computer systems or networks.

Navy Cryptography (Crypto): Navy Crypto modernizes legacy cryptographic equipment which includes families of COMSEC and TRANSEC devices that are divided into crypto voice, crypto data, crypto products and associated ancillary devices.  These devices provide modern cryptographic solutions to replace obsolete, legacy devices within the crypto categories.

Key Management (KM): KM monitors and tracks capability verification testing, designs and tests capabilities to provide a net-centric web based architecture, for the ordering, management, and distribution of all cryptographic key material to support Navy users, to include integration of Intermediary Application (iApp).  

Public Key Infrastructure (PKI): The DoD PKI program, under the authority of the Under Secretary of Defense for Acquisition, Technology, and Logistics (USD AT&L), develops and tests PKI equipment and is responsible for meeting statutory and regulatory requirements for the DoD PKI program. The Navy PKI program tests and implements products for afloat networks and shore non-Navy Marine Corps Intranet (NMCI) networks and institutionalizes Identity and Access Management (IdAM) so that person and non-person entities can securely access all authorized DoD resources. 

SHARKCAGE: SHARKCAGE is a global, federated Defensive Cyberspace Operations (DCO) enclave consisting of shore sensor nodes, DCO analysis workbenches, and analytic suites.  Utilizing one-way passive taps in a protected, isolated, classified environment, SHARKCAGE consolidates cyber event data from multiple platforms and networks, providing Navy DCO forces with a shared environment and common platform for integrated workflow, collaboration, and analysis.  SHARKCAGE efficiently detects, correlates, and analyzes nation and non-nation state attacks against maritime Navy networks and the Naval Networking Environment (NNE).

Navy Cyber Situational Awareness (NCSA): NCSA is a command and control infrastructure that provides Navy commanders with timely, trusted, and comprehensive Situational Awareness (SA) of the cyberspace domain to include tailored, near real-time visualization of network health, vulnerabilities, and operational readiness through the correlation of data from multiple sources.  NCSA combines asset data, baseline configuration data, and real-time threat data which is critical for defending a fully-interconnected network infrastructure.  NCSA enables early threat detection and timely decision making.

Cybersecurity Services: Cybersecurity Services develop cyber architecture and provides cybersecurity engineering for the Department of the Defense (DoD) and Department of the Navy (DoN) cybersecurity interests based on the requirements prioritized by Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F).  Cybersecurity Services transitions new technologies to address current Navy cybersecurity challenges.      

FY20 will focus on efforts that address the risk management of cyberspace, which provides capabilities to protect, detect, restore and respond.  The ISSP provides the Navy with the following cybersecurity elements: (1) defense of National Security Systems (NSS), including the Nuclear Command, Control, and Communications, Navy (NC3-N) system, naval weapons systems, critical naval infrastructure for Command, Control, Communications, Computers, & Intelligence (C4I) afloat and shore networks, joint time and navigation systems, and industrial control systems, using modern cryptographic solutions and cyber security tools; (2) technologies supporting the Navy's Computer Network Defense (CND) service provider that will help the Navy's ability to prevent, constrain, and mitigate cyber attacks and critical vulnerabilities; (3) Navy Cyber Situational Awareness (NCSA) technologies that provides the operational context for cyber threat intelligence and Situational Awareness (SA), from external boundaries to tactical edge infrastructures; (4) assurance of the Navy's Crypto telecommunications infrastructure and the wireless spectrum; (5) sensing cyber threats across all Navy shore and afloat networks to expand the capabilities of monitoring, assessing, and detecting adversary activities across multiple enclaves through the collection of tools in SHARKCAGE; (6) alignment to Navy's Insider Threat program; (7) assurance of joint-user cyberspace domains, using a Defense-In-Depth (DiD) security architecture and its alignment with the Joint Information Environment (JIE)/Joint Regional Security Stack (JRSS); (8) assurance technologies, including the Key Management (KM) and Public Key Infrastructure (PKI).
                                             
                                                 
                                                     Computer Network Defense (CND)
                                                     
                                                         
                                                             14.039
                                                             0
                                                             Continued to develop Navy's portion of the Nuclear Command, Control, and Communications, Navy (NC3-N) and Ballistic Missile Defense (BMD) cyber security system of systems within the Computer Network Defense (CND) architecture. Continued to develop, integrate, and test CND Inc 2 Builds, Defense-in-Depth (DiD), and Situational Awareness (SA) technologies for knowledge-empowered CND operations for shore sites and afloat platforms within Navy's Outside Continental United States (OCONUS) Navy Enterprise Network (ONE-Net) and Command, Control, Communication, Computers and Intelligence (C4I) networks to achieve improved network defense and security wholeness. Continued enhancing the Vulnerability Remediation Asset Manager (VRAM) tool per Fleet Cyber Command / Commander Tenth Fleet (FCC/C10F) and Naval Information Forces (NAVIFOR) requirements, to include Security Technical Implementation Guides (STIG) Reporting Integration, and web services to share data between VRAM, cyber readiness databases, and mission support systems. Continued to evaluate needs derived from stakeholders and the CND Capabilities Steering Group (CCSG), and correspondingly develop, update, and integrate CND suites.  Continued to implement DoD and United States Cyber Command (USCC) cybersecurity tools and mandates into ONE-Net and C4I networks.  Continued to provide technical guidance to support Consolidated Afloat Network and Enterprise Services (CANES) deployment of new CND capabilities.  Began to optimize CND suite for alignment with Joint Regional Security Stack (JRSS).  Continued efforts to further virtualize CND capabilities for more effective and cost-efficient deployment of cybersecurity technologies.  Continued to develop, integrate, and test solutions to replace and assume acquisition management of Navy Cyber Defense Operations Command's (NCDOC) tactical sensor infrastructure. Began development and alignment to Navy's Insider Threat program to identify possible insider threats across multiple enclaves in order to fulfill the Presidential, DoD, and Department of Navy (DoN) directives.
                                                        
                                                    
                                                     
                                                         
                                                             13.160
                                                             0
                                                             Continue to develop Navy's portion of the Nuclear Command, Control, and Communications, Navy (NC3-N) and Ballistic Missile Defense (BMD) cyber security system of systems within the CND architecture. Continue to develop, integrate, and test CND Inc 2 Builds, Defense-in-Depth (DiD), and Situational Awareness (SA) technologies for knowledge-empowered CND operations for shore sites and afloat platforms within Navy's Outside Continental United States (OCONUS) Navy Enterprise Network (ONE-Net) and Command, Control, Communication, Computers, & Intelligence (C4I) networks to achieve improved network defense and security wholeness. Continue enhancing the Vulnerability Remediation Asset Manager (VRAM) tool, to include Security Technical Implementation Guide (STIG) Reporting Integration and web services to share data between VRAM, cyber readiness databases and mission support systems. Continue to evaluate needs derived from stakeholders and the CND Capabilities Steering Group (CCSG), and correspondingly develop, update, and integrate CND suites.  Continue to implement Department of Defense (DoD) and United States Cyber Command (USCC) cybersecurity tools and mandates into ONE-Net and C4I networks.  Continue to provide technical guidance to support Consolidated Afloat Network and Enterprise Services  (CANES) deployment of new CND capabilities.  Continue to optimize CND suite for alignment with Joint Regional Security Stack (JRSS), including the transition of some capabilities from the CND suite into JRSS. Continue efforts to further virtualize CND capabilities for more effective and cost-efficient deployment of cybersecurity technologies.  Continue to develop, integrate, and test solution to replace and assume acquisition management of Navy Cyber Defense Operations Command's (NCDOC) tactical sensor infrastructure. Continue development and alignment to Navy's Insider Threat program to identify possible insider threats across multiple enclaves in order to fulfill the Presidential, DoD, and Department of Navy (DoN) directives.
                                                        
                                                         
                                                             13.501
                                                             0
                                                        
                                                         
                                                             13.501
                                                             0
                                                             Due to the dynamic nature of cybersecurity and increasing complexity of technology, CND Inc 2 Builds will continue technical refresh and capability enhancement R&D efforts.  In addition, CND Inc 2 will continue to develop and enhance Navy's portion of the NC3-N and BMD cyber security system of systems within the CND architecture. CND Inc 2 Build 9 will complete Email Gateway capability and Next Generation Firewall upgrades to address end of life issues, enable centralized firewall management functionality, and enhance security of the network.  CND Build 9 will also complete Virtual Hosting Environment (VTE) hardware and software upgrades and enhancements including remote replication and hosting of critical endpoint security management servers. CND Inc 2 Builds 10 and 11 will begin the cybersecurity enhancements for VRAM to improve DoD cyber readiness and upgrade to VRAM 3.0 with improved capabilities in response to urgent Operation Orders (OPRDs) and Tasking Orders (TASKORDs).  Begin major CND operating system upgrades, out of band management network Hardware and software switching, routing and firewall upgrades and Next Generation Intrusion Prevention and Content Scanning System upgrades.  CND will continue to implement DoD and USCC cybersecurity tools and mandates into ONE-Net and C4I networks.  Continue to provide technical guidance to support CANES deployment of new CND capabilities.  Continue to optimize CND suite for alignment with JRSS, including the transition of some capabilities from the CND suite into JRSS. Continue efforts to further virtualize CND capabilities for more effective and cost-efficient deployment of cybersecurity technologies.  Continue to develop, integrate, and test solution to replace and assume acquisition management of NCDOC tactical sensor infrastructure. Continue development and alignment to Navy's Insider Threat program to identify possible insider threats across multiple enclaves in order to fulfill the Presidential, DoD, and DoN directives.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes from FY19 to FY20; no programmatic impact.
                                                    
                                                
                                                 
                                                     Navy Cryptography (Crypto)
                                                     
                                                         
                                                             10.962
                                                             0
                                                             Modernized common software for Transmission Security (TRANSEC), including the KGV-11M crypto core, based on the THORNTON TRANSEC Algorithm Modernization (TTAM). Specification algorithm modernization was mandated by Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 6510 to meet mandated National Security Agency (NSA) cease key dates. The TRANSEC algorithm modernization mandate protects critical Ultra High Frequency (UHF) circuits from unauthorized access, spoofing, and denial of service. Completed contract award for development of KGV-11M TRANSEC End Cryptographic Units (ECU). Developed a transition plan for TRANSEC and Advanced Cryptographic Capabilities (ACC)-based devices to support crypto modernization. Continued TRANSEC replacement product development and continued developmental testing, focusing on the KGV-11M device. Continued to provide development and security engineering for modernization of Department of the Navy (DoN) crypto systems and embeddable crypto modernization strategies. Continued to work with NSA on certification authority, acquisition authority and data testing for all crypto modernization efforts. Continued to investigate impacts of upcoming NSA security enhancements for crypto modernization products. Continued ACC solutions development and testing across multiple products. Conducted test and evaluation on new software capabilities for crypto modernization products. Continued modernization of VINSON/Advanced Narrowband Digital Voice Terminal (ANDVT) Cryptographic Modernization (VACM) ancillary devices. Continued to develop Navy strategy and implementation plan to modernize secure voice architectures within Navy networks.
                                                        
                                                    
                                                     
                                                         
                                                             13.565
                                                             0
                                                             Continued development of Advanced Cryptographic Capabilities (ACC) security software of various Communications Security (COMSEC) devices and compatibility of cryptographic devices capable of receiving software updates. Continue developing a transition plan for Transmission Security (TRANSEC) and ACC for crypto modernization. Continue KGV-11M product development and continue developmental testing. Complete KGV-11M Preliminary Design Review (PDR). Complete KGV-11M Critical Design Review (CDR). Continue to provide development and security engineering for modernization of Department of the Navy (DoN) crypto systems and embeddable crypto modernization strategies. Continue to work with National Security Agency (NSA) on certification authority and data testing for all crypto modernization efforts. Continue to investigate impacts of upcoming NSA security enhancements for crypto modernization products. Continue to enhance and modernize VINSON/Advanced Narrowband Digital Voice Terminal (ANDVT) Cryptographic Modernization (VACM) ancillary devices. Continue to develop Navy strategy and implementation plan to modernize secure voice architectures within Navy networks.
                                                        
                                                         
                                                             10.827
                                                             0
                                                        
                                                         
                                                             10.827
                                                             0
                                                             FY20 decrease is due to finalization of  the development efforts of KGV-11M End Cryptographic Units (ECU). Continue development of ACC security software of various Communications Security (COMSEC) devices and compatibility of cryptographic devices capable of receiving software updates. Continue developing a transition plan for TRANSEC and ACC for crypto modernization. Continue KGV-11M product development and continue developmental testing. Complete KGV-11M Developmental Test & Evaluation (DT&E). Receive KGV-11M NSA Certification to initiate the Full Rate Production for KGV-11M. Continue to provide development and security engineering for modernization of DoN crypto systems and embeddable crypto modernization strategies. Continue to work with NSA on certification authority and data testing for all crypto modernization efforts. Continue to investigate impacts of upcoming NSA security enhancements for crypto modernization products. Continue to enhance and modernize VACM ancillary devices. Continue to develop Navy strategy and implementation plan to modernize secure voice architectures within Navy networks.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of -$2.738 million is due to the finalization of the development efforts of KGV-11M End Cryptographic Units (ECU).
                                                    
                                                
                                                 
                                                     Key Management (KM)
                                                     
                                                         
                                                             2.230
                                                             0
                                                             Continued migrating Communications Security (COMSEC) Management Workstation (CMWS) and the follow on to Simple Key Loader (SKL) into the KMI environment. Initiated the development, engineering, and testing of KMI Capability Increment (CI)-3, including the integration of the Intermediary Application (iApp) within a network environment, which will enhance the accounting for and distribution of KMI key delivery. Continued the development, engineering and testing of KMI Tech Refresh.
                                                        
                                                    
                                                     
                                                         
                                                             0.823
                                                             0
                                                             Achieve Full Operational Test & Evaluation (FOT&E) and Full Deployment Decision (FDD) for Key Management Infrastructure (KMI) Capability Increment (CI)-2 Spiral 2 Maintenance Revision (MR)-2. Continue the development, engineering and testing of KMI CI-2. Continue migrating Communications Security (COMSEC) Management Workstation (CMWS) and the follow on to Simple Key Loader (SKL) into the KMI environment.  Continue the development, engineering and testing of KMI CI-3, including the integration of the Intermediary Application (iApp) within a network environment, which will enhance the accounting for and distribution of KMI key delivery. Continue the development, engineering and testing of KMI Tech Refresh.
                                                        
                                                         
                                                             0.802
                                                             0
                                                        
                                                         
                                                             0.802
                                                             0
                                                             Continue migrating COMSEC CMWS and the follow on to SKL into the KMI environment.  Continue the development, engineering and testing of KMI CI-3, including the integration of iApp within a network environment, which will enhance the accounting for and distribution of KMI key delivery. Continue the development, engineering and testing of KMI Tech Refresh.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes from FY19 to FY20; no programmatic impact.
                                                    
                                                
                                                 
                                                     Public Key Infrastructure (PKI)
                                                     
                                                         
                                                             0.360
                                                             0
                                                             Continued Navy compliance and compatibility with Department of Defense (DoD) Public Key Infrastructure (PKI) implementation, cryptographic algorithms and development efforts, to include Computer Network Defense (CND), Elliptic Curve Cryptography (ECC), Secure Hash Algorithms (SHA-256) and other encryption methodologies, Navy Certificate Validation Infrastructure (NCVI), Common Access Card (CAC), Alternate Logon Token (ALT), and Alternate Logon Token (SIPRNet) Token.  Continued research, test and evaluation of Non-classified Internet Protocol Router Network (NIPRNet) Enterprise Alternate Token System (NEATS), Non-Person Entity (NPE), PKI authentication capabilities to support mobile devices, Identity and Access Management (IdAM) technologies, and Real-time Automated Personnel Identification System (RAPIDS) Operating Systems (OS).
                                                        
                                                    
                                                     
                                                         
                                                             0.366
                                                             0
                                                             Continue Navy compliance and compatibility with Department of Defense (DoD) Public Key Infrastructure PKI implementation, cryptographic algorithms and development efforts, to include Computer Network Defense (CND), Elliptic Curve Cryptography (ECC), Secure Hash Algorithms (SHA-256) and other encryption methodologies, Navy Certificate Validation Infrastructure (NCVI), Common Access Card (CAC), Alternate Logon Token (ALT), and Secret Internet Protocol Router Network (SIPRNet) Token.  Continue research, test and evaluation of Network (NIPRNet) Enterprise Alternate Token System (NEATS), Non-Person Entity (NPE), PKI authentication capabilities to support mobile devices, Identity and Access Management (IdAM) technologies, and Real-time Automated Personnel Identification System (RAPIDS) Operating Systems (OS).
                                                        
                                                         
                                                             0.373
                                                             0
                                                        
                                                         
                                                             0.373
                                                             0
                                                             Continue Navy compliance and compatibility with DoD PKI implementation, cryptographic algorithms and development efforts, to include CND, ECC, SHA-256 and other encryption methodologies, NCVI, CAC, ALT, and SIPRNet Token.  Continue research, test and evaluation of NEATS, NPE, PKI authentication capabilities to support mobile devices, IdAM technologies, and RAPIDS OS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes from FY19 to FY20; no programmatic impact.
                                                    
                                                
                                                 
                                                     SHARKCAGE
                                                     
                                                         
                                                             8.973
                                                             0
                                                             SHARKCAGE development efforts were previously budgeted under Computer Network Defense (CND); funding broken out for greater visibility into cybersecurity. 

Continued development efforts for Defensive Cyber Operations (DCO) forces with the ability to detect adversary activities and analyze cyber attacks against Navy networks via protected, isolated networks, and integrated intelligence and Navy data to assess potential cyber threats. SHARKCAGE provided the capability to analyze active cyber threats and take actions to contain/stop threat activities. The data that was collected and analyzed via SHARKCAGE was presented and visualized via the Navy Cyber Situational Awareness (NCSA) capability. Continued development of SHARKCAGE DCO enclave to address new requirements from the fleet in light of emerging threats in the tactical environment. Development efforts included network taps, sensors, and analytic toolsets for passively monitoring multiple Navy shore and afloat networks and enclaves (e.g., Command, Control, Communications, Computers and Intelligence (C4I) networks, Combat Systems (CS), Hull, Mechanical, and Electrical (HM&E), etc.) to detect and assess cyber threats across multiple security enclaves.  Continued development of event collection and analysis components for shore sensor nodes and afloat flyaway kits for deployed Cyber Protection Teams (CPT).
                                                        
                                                    
                                                     
                                                         
                                                             5.322
                                                             0
                                                             Continue development of SHARKCAGE Defensive Cyberspace Operations (DCO) enclave to address requirements from the fleet in light of emerging threats in the tactical environment. Development efforts include network taps, sensors, and analytic toolsets for passively monitoring multiple Navy shore and afloat networks and enclaves (e.g., Command, Control, Communications, Computers and Intelligence (C4I) networks, Combat Systems (CS), Hull, Mechanical, and Electrical (HM&E), etc.) to detect and assess cyber threats across multiple security enclaves.  Continue development of event collection and analysis components for shore sensor nodes and afloat flyaway kits for deployed Cyber Protection Teams (CPT).
                                                        
                                                         
                                                             6.796
                                                             0
                                                        
                                                         
                                                             6.796
                                                             0
                                                             FY20 increase will begin development efforts to incorporate Nuclear Command, Control, and Communications, Navy (NC3-N) missions within the SHARKCAGE environment (details held at a higher classification). Continue development of SHARKCAGE DCO enclave to address requirements from the fleet in light of emerging threats in the tactical environment. Development efforts include network taps, sensors, and analytic toolsets for passively monitoring multiple Navy shore and afloat networks and enclaves (e.g., C4I networks, CS, HM&E, etc.) to detect and assess cyber threats across multiple security enclaves.  Continue development of event collection and analysis components for shore sensor nodes and afloat flyaway kits for deployed CPT.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 $1.474M increase is to continue development of the SHARKCAGE DCO enclave to address requirements from the fleet in light of emerging threats in the tactical environment, specifically the NC3-N development efforts which are required to build an NC3-N enclave within the SHARKCAGE environment (details held at a higher classification).
                                                    
                                                
                                                 
                                                     Navy Cyber Situational Awareness (NCSA)
                                                     
                                                         
                                                             7.840
                                                             0
                                                             Navy Cyber Situational Awareness (NCSA) development efforts were previously budgeted under Computer Network Defense (CND); funding broken out for greater visibility into cybersecurity. 

Continued NCSA development activities that provided Navy forces near real-time cyber risk and readiness information of Navy networks and their associated mission impacts across the Navy enterprise as an enabler of assured Command and Control (C2). NCSA receives cyber threat analysis from SHARKCAGE. As a result, operational level of war cyber situational awareness was provided to Fleet Cyber Command (FCC) and Navy Geographic Maritime Operations Centers (MOC) through visualization capabilities via web-accessible cyber Common Operational Pictures (COP) established through the correlation of relevant cyber data sources; combining asset data, baseline configuration data, event data, and real-time threat data critical for defending Navy networks and Navy network infrastructure. Continued development and maturation of NCSA capabilities to address new requirements from the fleet in light of emerging threats in the tactical environment. Development efforts included the integration of all-source intelligence with Navy maritime data to enable early threat detection, and assessment of adversary activities and capabilities, intent, and access to critical Navy networks. NCSA development efforts provided a shared and tailorable Maritime Cyber "Integrated" COP external to FCC/Commander Tenth Fleet (C10F) beginning with Commander, Pacific Fleet (COMPACFLT) MOC to enable assessments of cyber vulnerabilities, threats, and risks relative to Ballistic Missile Defense (BMD) and Nuclear Command, Control, and Communications, Navy (NC3-N) missions. NCSA's maturation provided monitoring of relevant and current Navy networks providing near real-time visualization and analytics of the cyberspace domain.
                                                        
                                                    
                                                     
                                                         
                                                             6.356
                                                             0
                                                             Continue the integration of all-source intelligence with Navy maritime data to enable early threat detection, and assessment of adversary activities and capabilities, intent, and access to critical Navy networks. Continue the development of a shared and tailorable Maritime Cyber "Integrated" " Common Operational Pictures (COP) external to Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F) beginning with Commander, Pacific Fleet (COMPACFLT) Maritime Operations Center (MOC) to enable assessments of cyber vulnerabilities, threats, and risks relative to Ballistic Missile Defense (BMD) and Nuclear Command, Control, and Communications, Navy (NC3-N) missions. NCSA maturation will continue to provide monitoring of relevant and current Navy networks providing near real-time visualization and analytics of the cyberspace domain.
                                                        
                                                         
                                                             5.025
                                                             0
                                                        
                                                         
                                                             5.025
                                                             0
                                                             Continue the integration of all-source intelligence with Navy maritime data to enable early threat detection, and assessment of adversary activities and capabilities, intent, and access to critical Navy networks. Continue the development of a shared and tailorable Maritime Cyber "Integrated" COP external to FCC/C10F to include all geographic MOCs to enable assessments of cyber vulnerabilities, threats, and risks relative to Navy missions. NCSA maturation will provide monitoring of relevant and current Navy networks providing near real-time visualization and analytics of the cyberspace domain.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY20 decrease of -$1.331 million reflects a realignment within NCSA from Research, Development, Test and Evaluation (RDTE) to Operations and Maintenance, Navy (OMN) based on program requirements shifting from development to procurement, integration and sustainment.
                                                    
                                                
                                                 
                                                     Cybersecurity Services
                                                     
                                                         
                                                             2.500
                                                             0
                                                             Continued coordination and alignment with Joint Information Environment (JIE) (e.g., Joint Regional Security Stack (JRSS), Joint Management System (JMS), etc.) to ensure Navy architecture requirements for tactical networks are met. Provided security systems engineering support for the development of Department of Defense (DoD) and Department of Navy (DoN) cybersecurity architectures and the transition of new technologies to address Navy cybersecurity challenges. Provided updates to reflect emerging priorities and address Navy specific threats. Coordinated cybersecurity activities across the virtual System Command (SYSCOM) via the Cybersecurity Trusted Architecture (TA) to ensure the security design and integration of cybersecurity products and services is consistent across the Navy for major initiatives such as the future afloat, ashore, and Outside of the Continental United States (OCONUS) networks. Provided cybersecurity risk analysis and recommended risk mitigation strategies for Navy critical networks and Command, Control, Communication, Computers, & Intelligence (C4I) systems. Coordinated with the Navy acquisition community to ensure cybersecurity requirements are identified and addressed within the development cycles for emerging Navy network and C4I capabilities. Evaluated products for security issues and develop guidance and procedures for the design and integration of risk mitigation strategies via appropriate cybersecurity controls.
                                                        
                                                    
                                                     
                                                         
                                                             2.362
                                                             0
                                                             Continue coordination and alignment with Joint Information Environment (JIE) (e.g., Joint Regional Security Stack (JRSS), Joint Management System (JMS), Tactical Processing Node (TPN) etc.) to ensure Navy architecture requirements for tactical networks are met. Continue to provide security systems engineering support for the development of Department of Defense (DoD) and Department of Navy (DoN) cybersecurity architectures and the transition of new technologies to address Navy cybersecurity challenges. Continue to provide updates to reflect emerging priorities and address Navy specific threats. Continue to coordinate cybersecurity activities across the virtual System Command (SYSCOM) via the Cybersecurity Trusted Architecture (TA) to ensure the security design and integration of cybersecurity products and services is consistent across the Navy for major initiatives such as the future afloat, ashore, and  Outside of the Continental United States (OCONUS) networks. Continue to provide cybersecurity risk analysis and recommended risk mitigation strategies for Navy critical networks and Command, Control, Communication, Computers, & Intelligence (C4I) systems. Continue to coordinate with the Navy acquisition community to ensure cybersecurity requirements are identified and addressed within the development cycles for emerging Navy network and C4I capabilities. Continue to evaluate products for security issues and develop guidance and procedures for the design and integration of risk mitigation strategies via appropriate cybersecurity controls.
                                                        
                                                         
                                                             2.389
                                                             0
                                                        
                                                         
                                                             2.389
                                                             0
                                                             Continue coordination and alignment with JIE (e.g., JRSS, JMS, Tactical Processing Node (TPN) etc.) to ensure Navy architecture requirements for tactical networks are met. Continue to provide security systems engineering support for the development of DoD and DoN cybersecurity architectures and the transition of new technologies to address Navy cybersecurity challenges. Continue to provide updates to reflect emerging priorities and address Navy specific threats. Continue to coordinate cybersecurity activities across the virtual SYSCOM via the Cybersecurity TA to ensure the security design and integration of cybersecurity products and services is consistent across the Navy for major initiatives such as the future afloat, ashore, and OCONUS networks. Continue to provide cybersecurity risk analysis and recommended risk mitigation strategies for Navy critical networks and C4I systems. Continue to coordinate with the Navy acquisition community to ensure cybersecurity requirements are identified and addressed within the development cycles for emerging Navy network and C4I capabilities. Continue to evaluate products for security issues and develop guidance and procedures for the design and integration of risk mitigation strategies via appropriate cybersecurity controls.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant changes from FY19 to FY20; no programmatic impact.
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3415
                                                     Info Sys Security Program (ISSP)
                                                     
                                                         88.946
                                                         151.828
                                                         166.540
                                                         166.540
                                                         170.829
                                                         169.077
                                                         172.442
                                                         175.873
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             Computer Network Defense (CND): The CND Acquisition Category (ACAT) IVM program is a layered protection strategy, which militarizes Commercial Off-The-Shelf (COTS) and integrates Government Off-The-Shelf (GOTS) hardware and software products that collectively provide an effective network security infrastructure.  The rapid advancement of cyber technology requires an efficient process for updating CND tools deployed to afloat and shore platforms.  Recognizing the need for future CND capability improvements, the CND program implements an evolutionary acquisition strategy that delivers CND capabilities in multiple builds and functionality releases that address validated requirements.

Navy Cryptography (Crypto): Modernized crypto devices will replace legacy crypto in accordance with the mandate by Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 6510 as well as the National Security Agency (NSA) planned decertification, which improves the Navy's cyber defense posture. For Advanced Cryptographic Capability (ACC) the acquisition strategy will follow the NSA direction on mandated software upgrades. The planned KGV-11M program will be led by the Navy.

Key Management (KM): Key Management Infrastructure (KMI) is a NSA-led ACAT I program.  It is the next generation Electronic Key Management System (EKMS) that provides the infrastructure for management, ordering and distribution of key material as well as directly supporting the key requirements of all Crypto modernization efforts.  KMI will follow an increment/spiral development strategy.  The KMI program will continue to develop alternative architecture implementations for communities within the Navy to implement the Intermediary Application (iApp) as a KM solution.

Public Key Infrastructure (PKI): Department of Defense (DoD) PKI is an ACAT I program jointly led by the NSA and the Defense Information Systems Agency (DISA). The Under Secretary of Defense for Acquisition, Technology and Logistics (USD AT&L) is the Milestone Decision Authority (MDA).  The Navy PKI project supports the DoD-wide implementation of PKI products and services across Navy afloat, non-Navy Marine Corps Intranet (NMCI), Outside the Continental United States (OCONUS) networks and other excepted networks.

SHARKCAGE: The SHARKCAGE Rapid Deployment Capability (RDC) effort will integrate Commercial Off-The-Shelf (COTS) and Government Off-The Shelf (GOTS) hardware and software products to monitor multiple Navy networks and enclaves to detect, analyze, and assess threats.  SHARKCAGE will provide Navy Cyber Defense Operations Command (NCDOC), Navy Information Operations Centers (NIOC), Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F), Cyber Protection Teams (CPT), and other Computer Network Defense (CND) deployers with a global Defensive Cyberspace Operations (DCO) enclave to monitor the Naval Networking Environment (NNE) and maritime Navy networks, including Navy shore sites and afloat platforms conducting Ballistic Missile Defense (BMD) and Nuclear Command, Control, and Communications, Navy (NC3-N) missions.

Navy Cyber Situational Awareness (NCSA): The NCSA RDC effort will integrate COTS and GOTS hardware and software products to provide visualization of Navy networks and enclaves to analyze and assess mission threats.  NCSA will be implemented via an evolutionary acquisition approach using an iterative, agile software enhancement process in the form of capability drops to address future cyber Situation Awareness (SA) capabilities and improvements required by fleet warfighters. These government-led agile software enhancements will be documented and managed through a requirements governance board process. 

Cybersecurity Services:  Cybersecurity Services is a Navy project, which develops cyber architecture and provides security engineering for the DoD and Department of the Navy (DoN) cybersecurity interests based on the requirements prioritized by Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F).  Cybersecurity Services transitions new technologies to address current Navy cybersecurity challenges.
                                             Computer Network Defense (CND):
* Provide the ability to protect from, react to, and restore operations after an intrusion or other catastrophic event through validated contingency plans for 100% of CND systems. 
* Develop dynamic security defense capabilities, based on the CND posture as an active response to threat attack sensors and vulnerability indications to provide adequate defenses against subversive acts of trusted people and systems, both internal and external, by integration of anomaly-based detection solutions into the design solutions for 100% of authorized Navy enclaves.
* Defend against the unauthorized use of a host or application, particularly operating systems, by development and/or integration of host-based intrusion prevention system design solutions for 100% of authorized Navy enclaves.

Navy Cryptography (Crypto):
* Meet 100% of Chairman of the Joint Chiefs of Staff Instruction (CJCSI) 6510 Cryptographic Modernization (CM) requirements within the current Fiscal Year Defense Plan (FYDP) by conducting a gap analysis and building a CM roadmap and implementation plan to allow Naval Information Forces (NAVIFOR) to establish operational priorities based on risk assessments. The gap analysis is an effort to analyze current integrated legacy cryptographic devices within the Department of the Navy (DoN) inventory with known algorithm vulnerability dates, assess lifecycle sustainment issues, and identify transition device schedules, where they exist.
* Meet 100% of Top Secret (TS) and SECRET CJCSI 6510 requirements by fielding modern cryptographic devices or request "key extension" via the Joint Staff Military Command, Control, Communications, and Computers Executive Board (MC4EB).
* Increase the functionality of cryptographic devices by replacing two legacy cryptographic devices with one modern device, where possible, identify, and implement modern small form factor, multi-channel cryptography devices.

Key Management (KM):
* Meet 100% of DoN, US Coast Guard (USCG) KM requirements.  USCG and Military Sealift Command (MSC) replace existing Electronic Key Management System (EKMS) Tier 2 systems with a Key Management Infrastructure (KMI) Intermediary Application (iApp).  Littoral Combat Ship (LCS) implements iApp to automate key deliveries to the platforms.
* Incorporate 100% of the Communication Security (COMSEC) Manager Workstation (CMWS) requirements into the iApp baseline to meet KMI Capability Increment (CI)-2 and KMI CI-3 capabilities.

Public Key Infrastructure (PKI):
* Provide integration support to ensure Navy networks and programs of record comply with Department of Defense (DoD) PKI requirements on Non-classified Internet Protocol Router Network (NIPRNet) and Secret Internet Protocol Router Network (SIPRNet), per DoD Instruction 8520.02.
* Ensure 100% interoperability with DoD and Federal partners by researching and evaluating enhanced cryptographic algorithms and DoD PKI certificate changes.

SHARKCAGE:
* Deliver a global Defensive Cyberspace Operations (DCO) enclave that conducts monitoring and analysis of network traffic and event data to detect, correlate, and assess cyber threats to the Naval Networking Environment (NNE).
* Continue to develop and enhance SHARKCAGE capabilities in order to meet the Navy Cyber Situational Awareness (NCSA) Urgent Operational Need (UON) as defined by Fleet Cyber Command/Commander Tenth Fleet (FCC/C10F).

Navy Cyber Situational Awareness (NCSA):
* Deliver a maritime Cyber Common Operational Picture (COP) tailored to a fleet Maritime Operations Center (MOC) area of responsibility to provide operational impacts based on cyber events.
* Continue to develop and enhance NCSA capabilities in order to meet the NCSA UON as defined by FCC/C10F.

Cybersecurity Services: 
* Ensure 100% interoperability and application of commercial standards compliance for Information Systems Security Program (ISSP) products by researching and conducting selective evaluations, integrating and testing Commercial Off-The-Shelf (COTS)/Non-Developmental Item cybersecurity products. Evaluation may include defensible network boundary capabilities such as firewalls, secure routers and switches, guards, Virtual Private Networks (VPN), and network Intrusion Prevention Systems (IPS).
* Provide 100% of the services delineated in Office of the Chief of Naval Operations Instruction (OPNAVINST) 5239.1C by serving as the Navy's cybersecurity technical lead by developing cybersecurity risk analysis and recommended risk mitigation strategies for critical Navy networks and Command, Control, Communications, Computers, and Intelligence (C4I) systems.
* Coordinate cybersecurity activities across the Navy Enterprise via the Cybersecurity Trusted Architecture (TA) to measure effectiveness of Navy networks. Ensure the security design and integration of Computer Adaptive Network Defense-in-Depth (CANDiD) products and services and that they are 100% interoperable and operationally acceptable across the Navy for major initiatives such as the future afloat, ashore, and Outside the Continental United States (OCONUS) networks.
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                                                     Page/Group/Row
                                                     
                                                         
                                                             Cybersecurity Services: Cybersecurity Services - Systems Engineering & Development of Cybersecurity Services:
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Public Key Infrastructure (PKI): Public Key Infrastructure - System Engineering and Development of PKI:
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3230
                                         Information Assurance
                                         
                                             18.019
                                             2.406
                                             2.274
                                             2.140
                                             2.140
                                             2.170
                                             2.216
                                             2.256
                                             2.301
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The goal of the Information Assurance (IA) program is to ensure the continued protection of Navy and joint information and information systems from hostile exploitation and attack. The Information Systems Security Program (ISSP) activities address the triad of Defense Information Operations: protection, detection, and reaction. Evolving attack sensing (detection), warning, and response (reaction) responsibilities extend far beyond the traditional ISSP role in protection of Information Systems Security (INFOSEC). Focused on the highly mobile forward deployed subscriber, the Navy's adoption of Network-Centric Warfare (NCW) places demands upon the ISSP, as the number of users expands significantly and the criticality of their use escalates. Today, the ISSP protects an expanding core of services critical to the effective performance of the Navy's mission.

The rapid rate of change in the underlying commercial and government information infrastructures makes the provision of security an increasingly complex and dynamic problem.  IA technology mix and deployment strategies must evolve quickly to meet rapidly evolving threats and vulnerabilities. No longer can information security be divorced from the information infrastructure. The ISSP enables the Navy's war fighter to trust in the availability, integrity, authentication, privacy, and non-repudiation of information.

This project includes funds for advanced technology development, test and evaluation of naval information systems security based on leading edge technologies that will improve information assurance (e.g., situational awareness and information infrastructure protection) across all command echelons to tactical units afloat and war fighters ashore.  This effort will provide the research to develop a secure seamless interoperable, common operational environment of networked information systems in the battle space and for monitoring and protecting the information infrastructure from malicious activities. This effort will provide naval forces a secure capability and basis in its achievement of protection from unauthorized access and misuse, and optimized IA resource allocations in the information battle space. This program will also develop core technology to: (1) improve network infrastructure resistance and resiliency to attacks; (2) enable the rapid development and certification of security-aware applications and information technologies in accordance with the common criteria for IA and IA-enabled information technology products by the National Security Telecommunications and Information Systems Security Committee; and (3) measure the effectiveness and efficiency of IA defensive capabilities under naval environments.

The program will develop common architectural frameworks that facilitate integration of network security capabilities, enable effective seamless interoperation, and contribute to a common consistent picture of the networked environment with respect to information assurance and security. This effort will address the need for a common operational picture for IA, as well as assessment of security technology critical to the success of the mission. This effort will also initiate requirements definition for situational awareness capabilities to support computer network defense in a highly-distributed, homogeneous, and heterogeneous networks including mobile and embedded networked devices. This effort also includes the architectural definition of situational awareness and visualization capabilities to support active computer network defense and support underlying data mining and correlation tools.  This includes addressing the capability to remotely manage and securely control the configurations of network security components to implement changes in real time or near real time. This program will also initiate requirements definition for secure coalition data exchange and interoperation among security levels and classifications, and ensure approaches address various security level technologies as well as emerging architectural methods of providing interoperability across different security levels. IA will examine multi-level aware applications and technologies including databases, web browsers, routers/switches, etc. Efforts will also initiate infrastructure protection efforts as the Navy develops network centric architectures and warfare concepts, ensuring an evolutionary development of security architectures and products for IA that addresses Navy infrastructure requirements. IA will ensure the architectures  evolve to provide proper protection as technology, Department of Defense (DoD) missions, and threats continuously evolve. IA includes defensive protections as well as intrusion monitoring (sensors), warning mechanisms, and response capabilities in the architecture. Ensure the unique security and performance requirements of tactical systems, including those operating various security levels are addressed. Also, the program will initiate the efforts to conceptualize new network centric warfare technology to protect our assets, such as secure network gateways, routers, components and tools that improve the survivability of Navy networks. Additionally, IA will provide systems security engineering, certification and accreditation support for high-confidence naval information systems and ensure certification and accreditation approaches are consistent with Navy and DoD requirements.
                                             
                                                 
                                                     Information Assurance (IA)
                                                     
                                                         
                                                             2.406
                                                             0
                                                             Continued systems security engineering, certification and accreditation support for high-confidence naval information systems and ensure certification and accreditation approaches are consistent with Navy and DoD requirements. Continued the development of a new techniques/technology for discovering adversarial presence in Navy/DoD networks, especially for APT within the network infrastructure and components/workstations. Efforts focused on detection, isolation and remediation while maintaining continuity of operations and access to critical data. Completed the development of technology to provide prediction/early warning sensing of impending attacks based on network traffic and user behavior. Provided initial response options/actions based on sensing predictions and train sensors to address predicted threat to reduce the threat to engage cycle. Completed the development of critical cryptographic technology to support Navy unique platforms and requirements such as UASs (e.g., UAVs, UUV) ensuring the technology addresses the limited size, weight and power issues, and multiple data classification processing requirements, while as providing on-the-fly programmability of mission data and key material to support various missions such as COMSEC, ELINT, SIGINT, etc. Adapted the solution for other candidate platforms based on successful technology demonstration. Completed the development of new host-based security technology focused on addressing data-at-rest requirements, protection of the operating system and applications from nation state-sponsored activities, and methods for system and software updates that do not invalidate the security framework of the host workstation. Initiated the development of new technology to support asset criticality and management to improve effectiveness of cyber defenses in support of mission execution, focusing on threats and attack propagation through the network. Initiated the development of a new generation of cross-domain technology that focuses on critical infrastructure protection while protecting against sophisticated nation state attacks and exfiltration, while supporting new data models and formats for emerging Navy networks.
                                                        
                                                    
                                                     
                                                         
                                                             2.274
                                                             0
                                                             Continue the development of a new techniques/technology for discovering adversarial presence in Navy/DoD networks, especially for APT within the network infrastructure and components/ workstations.  Efforts will focus on detection, isolation and remediation while maintaining continuity of operations and access to critical data.  Continue systems security engineering, certification and accreditation support for high-confidence, high criticality naval information systems and ensure certification and accreditation approaches are consistent with Navy and DoD requirements.  Continue the development of new technology to support asset criticality and management to improve effectiveness of cyber defenses in support of mission execution, focusing on threats and attack propagation through the network.  Continue the development of a new generation of cross-domain technology that focuses on critical infrastructure protection while protecting against sophisticated nation state attacks and exfiltration, while supporting new data models and formats for emerging Navy networks.  Initiate the development of intelligent security components and infrastructure capable of protecting the DON's critical cyber assets through intelligent, autonomous self-diagnostics, automated damage assessment, and self-healing capabilities.  Initiate the development of a framework to systematically identify optimal and pertinent features of cyber behavior data in order to detect anomalies.  Anomalies stemming from malicious cyber activity (e.g., intrusions, denial of service, malware) will be identified, as well as the development of metrics indicating the health and security posture of the cyber resources.  Initiate the development of algorithms that automatically identify the feature space and select the optimal feature set from the given cyber data, the network traffic, and the interconnectivity of the cyber resources.
                                                        
                                                         
                                                             2.140
                                                             0
                                                        
                                                         
                                                             2.140
                                                             0
                                                             Complete the development of a new techniques/technology for discovering adversarial presence in Navy/DoD networks, especially for APT within the network infrastructure and components/workstations. Efforts will focus on detection, isolation and remediation while maintaining continuity of operations and access to critical data.  Complete the development of new technology to support asset criticality and management to improve effectiveness of cyber defenses in support of mission execution, focusing on threats and attack propagation through the network.  Continue systems security engineering, certification and accreditation support for high-confidence, high criticality naval information systems and ensure certification and accreditation approaches are consistent with Navy and DoD requirements.  Continue the development of a new generation of cross-domain technology that focuses on critical infrastructure protection while protecting against sophisticated nation state attacks and exfiltration, while supporting new data models and formats for emerging Navy networks.  Continue the development of intelligent security components and infrastructure capable of protecting the DON's critical cyber assets through intelligent, autonomous self-diagnostics, automated damage assessment, and self-healing capabilities.  Continue the development of a framework to systematically identify optimal and pertinent features of cyber behavior data in order to detect anomalies.  Anomalies stemming from malicious cyber activity (e.g., intrusions, denial of service, malware) will be identified, as well as the development of metrics indicating the health and security posture of the cyber resources.  Continue the development of algorithms that automatically identify the feature space and select the optimal feature set from the given cyber data, the network traffic, and the interconnectivity of the cyber resources.  Initiate the development of tools to automatically analyze and reverse engineer malware of unknown provenance at scale.  Includes rapid prototyping and fielding of novel digital content inspection mechanisms that identify indicators of compromise and generate tailored defensive countermeasures to emerging cyber threats.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The funding decrease from FY19 to FY20 reflects the minor realignment of resources from the current Program Element (PE), Project, and Accomplishments/Planned Programs associated with various rate adjustments and other minor non-programmatic net zero adjustments across the ONR research portfolio.
                                                    
                                                
                                            
                                             N/A
                                             Protection of Navy and Joint information from hostile exploitation and attack.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             NRL
                                                             Washington, DC
                                                             
                                                                 18.019
                                                                 
                                                                     2.406
                                                                     2017-11
                                                                
                                                                 
                                                                     2.274
                                                                     2018-11
                                                                
                                                                 
                                                                     2.140
                                                                
                                                                 
                                                                     2.140
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3230
                                                     
                                                         
                                                             Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                 2020
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                                 2019-03
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                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     261.852
                                     7.770
                                     8.529
                                     9.451
                                     9.451
                                     9.484
                                     9.660
                                     9.441
                                     9.630
                                     Continuing
                                     Continuing
                                
                                 This program element provides funding for development and capability requirements for Tactical Unmanned Aerial Vehicles.  Project is a Joint Military Intelligence Program.  
 
The Tactical Control System (TCS), a component of the MQ-8 System, provides software for the joint tactical MQ-8 Fire Scout System.  TCS, integrated into the MQ-8 Mission Control System, provides the warfighters with the capability for day/night aerial Intelligence, Surveillance and Reconnaissance, target acquisition, voice, data and command and control communications/relay, and mine detection and localization.  Additionally, TCS provides a multi-level, scalable, and flexible operator control of the air vehicles and payloads, as well as direct receipt and dissemination of unmanned aerial vehicle sensor data.
                                 
                                     
                                         7.770
                                         8.529
                                         9.471
                                         9.471
                                    
                                     
                                         7.770
                                         8.529
                                         9.451
                                         9.451
                                    
                                     
                                         0.000
                                         0.000
                                         -0.020
                                         -0.020
                                    
                                     
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.020
                                                     -0.020
                                                
                                            
                                        
                                    
                                     Increase in funding from FY 2019 to FY 2020 supports TCS Version 10 Common software development and transition.

Schedule: TCS schedule and software improvements coincide with MQ-8 Fire Scout schedule milestones. 
    
Technical: None
                                
                                 
                                     
                                         2478
                                         Tactical Control System
                                         
                                             261.852
                                             7.770
                                             8.529
                                             9.451
                                             9.451
                                             9.484
                                             9.660
                                             9.441
                                             9.630
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The TCS program supports the MQ-8 Fire Scout System and is a standards-based system, which provides interoperability and commonality for Command and Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance (C4ISR) interfaces of Unmanned Aircraft Systems (UAS). TCS software, operating on Mission Control System (also referred to as a Ground Control Station) hardware, utilizes North Atlantic Treaty Organization (NATO) Standardization Agreements (STANAG)-4586 architecture to communicate across a Tactical Common Data Link.  

TCS provides a full range of scalable UAS capabilities from passive receipt of air vehicle and payload data to full air vehicle and payload command and control. TCS offers the warfighter a common core operating environment to simultaneously receive, process, and disseminate data from different UAS types for intelligence, reconnaissance, surveillance, and combat assessment.

This program supports enhancements and updates to TCS in order to continue to meet supported air vehicle enhancements, incorporation of new technologies that will be used to enhance overall system performance, incorporate new payloads and payload capabilities (such as advanced sensors and weapons), incorporate multi-vehicle control, incorporate NATO  STANAG-4586 and Command, Control, Communications, Computers and Intelligence enhancements, and alignment with OSD direction for UAS control segments.  The FY20 funding supports Common Control System (CCS) integration into TCS and test with the MQ-8C radar program.   

TCS software is incorporated into the MQ-8 Fire Scout System and fields in conjunction with MQ-8. TCS software addresses MQ-8 requirements validated by the Joint Requirements Oversight Council in the MQ-8 Capability Production Document (Nov 2016) and multiple Joint Emergent Operational Need/Urgent Operational Needs statements.  TCS is supported by an Operational Requirements Document (Feb 2000).  

TCS maximizes the use of contractor and government off-the-shelf hardware and software whenever possible and incorporates software/hardware enhancements where appropriate to maintain growth potential and minimize hardware and operating system dependence.  TCS software is interoperable and is compliant with the OSD Command and Control, Communications, Intelligence Joint Technical Architecture, Distributed Common Ground System standards, Global Command and Control System, and NATO standards.  TCS hardware and software upgrades support the Navy's CCS migration.
                                             
                                                 
                                                     TCS Development and Integration
                                                     
                                                         
                                                             7.038
                                                             0
                                                             Continued TCS integration and test with MQ-8 development. Continued TCS capabilities to support requirements for LCS efforts. Continued TCS STANAG 4586 compliance. Continued TCS C4ISR interface integration and testing for MQ-8 systems.  Continued hardware and operating system independence initiatives.  Continued Radar and payload integration, MQ-8C integration, and continued preparations for Common Control System integration and demonstrations.  Commenced TCS Version 7 Common GCS transition preparation and TCS Version 8 Common GCS transition initiation.
                                                        
                                                    
                                                     
                                                         
                                                             7.742
                                                             0
                                                             Continued TCS integration and test with MQ-8 development. Continued new TCS capabilities to support requirements for MQ-8 land-based efforts plus support for air capable ships (to include Littoral Combat Ship (LCS), Frigates (FFG(X)), and Expeditionary Support Bases (ESB). Continued TCS STANAG 4586 compliance. Continued TCS C4ISR interface integration and testing for MQ-8 systems. Continued hardware and operating system independence initiatives. Continue Radar and payload integration (to include Minotaur) and test, MQ-8C integration, and continue preparations for CCS integration and demonstrations. Completed TCS Version 8 Common GCS transition and initiated TCS Version 9 preparations, including integration of CCS Vehicle Management.
                                                        
                                                         
                                                             8.660
                                                             0
                                                        
                                                         
                                                             8.660
                                                             0
                                                             Continue TCS integration and test with MQ-8 development.  Continue new TCS capabilities to support requirements for MQ-8 land-based efforts plus support for air capable ships (to include Littoral Combat Ship (LCS), Frigates (FFG(X)), and Expeditionary Support Bases (ESB).  Continue TCS STANAG 4586 compliance. Continue TCS C4ISR interface integration and testing for MQ-8 systems.  Continue hardware and operating system independence initiatives.  Continue Radar and payload integration (to include Minotaur) and test, MQ-8C integration, and continue preparations for Common Control System (CCS) integration and demonstrations.  Complete TCS Version 9 and initiate TCS Version 10.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase from FY 2019 to FY 2020 to support TCS Version 10 software development and transition to include Minotaur and CCS integration.
                                                    
                                                
                                                 
                                                     Technical and Engineering Services
                                                     
                                                         
                                                             0.732
                                                             0
                                                             Continued government engineering support, contractor support, program support, and travel for the TCS program.
                                                        
                                                    
                                                     
                                                         
                                                             0.787
                                                             0
                                                             Continue government engineering support, contractor support, program support, and travel for the TCS program.
                                                        
                                                         
                                                             0.791
                                                             0
                                                        
                                                         
                                                             0.791
                                                             0
                                                             Continue government engineering support, contractor support, program support, and travel for the TCS program.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020
                                                    
                                                
                                            
                                             The TCS program is government owned, non-proprietary software that currently supports the MQ-8 Fire Scout System.  The TCS program continues to focus on Navy requirements and standards-based architecture/software to support interoperability.  The government-owned TCS software development toolkit is available to all UAS developers and manufacturers that allows a low-cost integration into the open architecture non-proprietary TCS system.  TCS integrates the Navy's Common Control System (CCS)software and will eventually migrate to the CCS hardware solution.
                                             Successfully complete Navy payloads integration (to include, but not limited to: Coastal Battlefield Reconnaissance and Analysis (COBRA) and radar) in accordance with the MQ-8 Program of Record.  Support MQ-8C Endurance Upgrade, Radar, and future capabilities.  Successfully complete Littoral Combat Ship Integration. Complete Developmental and Operational Test.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Software Development 2
                                                             SS
                                                             CPIF
                                                             Raytheon
                                                             Falls Church,VA
                                                             
                                                                 45.272
                                                                 
                                                                     7.034
                                                                     2017-12
                                                                
                                                                 
                                                                     7.742
                                                                     2018-12
                                                                
                                                                 
                                                                     8.660
                                                                
                                                                 
                                                                     8.660
                                                                     2019-12
                                                                
                                                                 57.947
                                                                 126.655
                                                                 126.655
                                                            
                                                        
                                                         
                                                             Prior Year Cost no longer Funded in the FYDP
                                                             C
                                                             CPAF
                                                             Raytheon
                                                             Falls Church,VA
                                                             
                                                                 195.332
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 195.332
                                                                 195.332
                                                            
                                                        
                                                         
                                                             Primary Software Development 2
                                                             SS
                                                             CPIF
                                                             NGC
                                                             San Diego, CA
                                                             
                                                                 0.173
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.173
                                                                 0.173
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test and Evaluation
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 1.346
                                                                 
                                                                     0.026
                                                                     2017-11
                                                                
                                                                 
                                                                     0.027
                                                                     2018-11
                                                                
                                                                 
                                                                     0.028
                                                                
                                                                 
                                                                     0.028
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.983
                                                                 
                                                                     0.245
                                                                     2017-11
                                                                
                                                                 
                                                                     0.268
                                                                     2018-11
                                                                
                                                                 
                                                                     0.258
                                                                
                                                                 
                                                                     0.258
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 10.407
                                                                 
                                                                     0.283
                                                                     2017-11
                                                                
                                                                 
                                                                     0.268
                                                                     2018-11
                                                                
                                                                 
                                                                     0.274
                                                                
                                                                 
                                                                     0.274
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 4.947
                                                                 
                                                                     0.158
                                                                     2017-11
                                                                
                                                                 
                                                                     0.199
                                                                     2018-11
                                                                
                                                                 
                                                                     0.205
                                                                
                                                                 
                                                                     0.205
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.392
                                                                 
                                                                     0.024
                                                                     2017-11
                                                                
                                                                 
                                                                     0.025
                                                                     2018-11
                                                                
                                                                 
                                                                     0.026
                                                                
                                                                 
                                                                     0.026
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305204N_2478_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Tactical Control System
                                                     
                                                         
                                                             Software Updates: TCS Ver 8 Common GCS Transition Initiation
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Software Updates: TCS Ver 9 CCS Integration Preparations
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Software Updates: TCS Ver 10 CCS Integration Initiation
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Software Updates: TCS Ver 11 CCS Transition Integration
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Software Updates: TCS Ver 12 CCS Transition Integration
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Software Updates: TCS Ver 13 CCS Transition Completion
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: MQ-8 Milestones: MQ-8 Initial Operational Capability (IOC) MQ-8C Littoral Combat Ship (LCS)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: MQ-8 Milestones: MQ-8C Radar IOC
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering and Manufacturing Development: Coastal Battlefield Reconnaissance and Analysis Integration (COBRA), BLK 1/2/3
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering and Manufacturing Development: Littoral Combat Ship (LCS) Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering and Manufacturing Development: Payload, Obsolescence, Software, and Analysis
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Systems Development: Engineering and Manufacturing Development: Weapons Studies
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: MQ-8C Radar: Preliminary Design Review (PDR)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Reviews: MQ-8C Radar: Critical Design Review (CDR)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation (T&E): MQ-8C Development Test
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation (T&E): Specialty Payloads
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Integrated Payload T&E: MQ-8B Test: MQ-8B/C Test: Littoral Combat Ship (LCS) Integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MQ-8C System Transition: Operational Test and Evaluation (OT&E)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             MQ-8C System Transition: ASW/MCM/SUW Mission
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             MQ-8C System Transition: MQ-8C Radar Transition: Radar Developmental Test (DT)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             MQ-8C System Transition: MQ-8C Radar Transition: Radar Operational Test (OT)
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     2
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                                 The Common Control System (CCS) was budgeted in PE 06404404N prior to FY16.
                                 Common Control System (CCS) budget profile changes are due to program realignment to support CCS development and integration in support of MQ-25 Stingray, MQ-8 Fire Scout and follow on UxS platforms.

This PU funds the Unmanned Systems (UxSs) CCS. The primary mission of CCS is to provide common control across the Navy's UxSs portfolio to add scalable and adaptable warfighting capability, implement robust cybersecurity attributes, leverage existing government owned products, eliminate redundant software development efforts, consolidate product support, encourage innovation, improve cost control and enable rapid integration of UxS capabilities across Aviation, Surface, Sub-Surface, and Ground domains.

CCS is a ship/shore/airborne/expeditionary based common control system that provides Vehicle Management (VM) and Mission Management/Mission Planning (MM/MP) capabilities for Naval Group 1 through 5 Unmanned Air Vehicles (UAVs) as well as other domain UxSs.  VM is the software that allows the operator to control the UxS. MM/MP is the software that allows the operator to create mission plans and control the UxS's sensors and payloads. CCS software is based on the Society of Automotive Engineers (SAE) Unmanned Control Segment (UCS) architecture which is a service oriented open architecture that is modular and scalable to meet evolving Service requirements and is also supportive of safety/airworthiness certification and cybersecurity certification and accreditation. 

This program defines, develops, and delivers CCS capability that enables the flexibility for Ground Control Systems (GCS) that could be ship, shore, airborne, or expeditionary based to operate multiple and dissimilar Naval UxSs. CCS includes a common framework, user interface, and common components that will also be integrated and tested with legacy platform components. CCS is being developed with an open and modular business model with robust cybersecurity implementation and will be provided as Government Furnished Equipment (GFE) to UxS contractors as required.

The CCS acquisition approach provides increasing capability through incremental development for UxS platforms as follows: 

Increment I delivered initial unmanned vehicle management (VM) functionality for MQ-25 Stingray in FY 2018, which included flight maneuvering and stationing, situational awareness, and health & performance status monitoring, hosted on legacy platform hardware.  CCS VM functionality was delivered to MQ-8 Fire Scout in 1Q FY 2019 with another delivery scheduled for 3Q FY 2019. 

Increment II builds upon CCS Increment I software delivery, adding discrete common MM/MP capabilities as well as maturing VM capabilities. These MM/MP capabilities include route planning, aerial refueling, sensor and payload control, and data processing and dissemination. CCS Increment II software will be hosted on legacy platform hardware. Increment II adds robust cybersecurity controls, key systems safety attributes and core program infrastructure, to include a system integration lab and software support activity (SSA).  Additional efforts include developing and executing plans for integration of common CCS VM services already developed under this program into other UxS cross-domain platforms' control stations to reduce department-level Total Ownership Costs for unmanned Ground Control Systems.

Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
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                                     FY 2018 and FY 2019 program adjustments delayed and descoped Increment II software requirements and development which resulted in a re-phase of Increment II deliveries across the FYDP. 

FY 2020 increase in funding supports CCS Increment II and III efforts. 

Schedule Changes:
Added Milestone B 1Q 2019
Changed CCS Increment I Software Development to extend to 3Q 2019
Changed CCS Delivery to MQ-8 from 2Q 2019 to 3Q 2019 to align with platform schedule 
Changed CCS Increment II Software Development start to 3Q 2019 and extended to 4Q 2024
Changed CCS V2.0 Release from 2Q 2020 to 2Q 2021
Changed CCS V2.1 Release from 1Q 2021 to 4Q 2022
Changed CCS V2.2 Release from 1Q 2022 to 4Q 2023
Changed CCS V2.3 Release from 1Q 2023 to 3Q 2024
Changed CCS DT&E/OT Support from 1Q 2020 to 4Q 2019
Changed CCS Increment III Risk Reduction start 2Q 2020 and extended to 2Q 2023.
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                                             Common Control System (CCS) budget profile changes are due to program realignment to support CCS development and integration in support of MQ-25 Stingray, MQ-8 Fire Scout and follow on UxS platforms.

This PE funds the Unmanned Systems (UxSs) CCS. The primary mission of CCS is to provide common control across the Navy's UxSs portfolio to add scalable and adaptable warfighting capability, implement robust cybersecurity attributes, leverage existing government owned products, eliminate redundant software development efforts, consolidate product support, encourage innovation, improve cost control and enable rapid integration of UxS capabilities across Aviation, Surface, Sub-Surface, and Ground domains.

CCS is a ship/shore/airborne/expeditionary based common control system that provides Vehicle Management (VM) and Mission Management/Mission Planning (MM/MP) capabilities for Naval Group 1 through 5 Unmanned Air Vehicles (UAVs) as well as other domain UxSs.  VM is the software that allows the operator to control the UxS. MM/MP is the software that allows the operator to create mission plans and control the UxS's sensors and payloads. CCS software is based on the Society of Automotive Engineers (SAE) Unmanned Control Segment (UCS) architecture which is a service oriented open architecture that is modular and scalable to meet evolving Service requirements and is also supportive of safety/airworthiness certification and cybersecurity certification and accreditation. 

This program defines, develops, and delivers CCS capability that enables the flexibility for Ground Control Systems (GCS) that could be ship, shore, airborne, or expeditionary based to operate multiple and dissimilar Naval UxSs. CCS includes a common framework, user interface, and common components that will also be integrated and tested with legacy platform components. CCS is being developed with an open and modular business model with robust cybersecurity implementation and will be provided as Government Furnished Equipment (GFE) to UxS contractors as required.

The CCS acquisition approach provides increasing capability through incremental development for UxS platforms as follows: 

Increment I delivered initial unmanned vehicle management (VM) functionality for MQ-25 Stingray in FY 2018, which included flight maneuvering and stationing, situational awareness, and health & performance status monitoring, hosted on legacy platform hardware. CCS VM functionality was delivered to MQ-8 Fire Scout in 1Q FY 2019 with another delivery scheduled for 3Q FY 2019. 

Increment II builds upon CCS Increment I software delivery, adding discrete common MM/MP capabilities as well as maturing VM capabilities. These MM/MP capabilities include route planning, aerial refueling, sensor and payload control, and data processing and dissemination. CCS Increment II software will be hosted on legacy platform hardware. Increment II adds robust cybersecurity controls, key systems safety attributes and core program infrastructure, to include a system integration lab and software support activity (SSA).  Additional efforts include developing and executing plans for integration of common CCS VM services already developed under this program into other UxS cross-domain platforms' control stations to reduce department-level Total Ownership Costs for unmanned Ground Control Systems.

Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings.
                                             
                                                 
                                                     Increment I
                                                     Common Control System (CCS) Increment 1 provides Unmanned System (UxS) Vehicle Management (VM) hosted on legacy platform hardware required to support UxSs control system development, integration and test.  Initial platforms include MQ-25 Stingray and MQ-8 Fire Scout.
                                                     
                                                         
                                                             9.781
                                                             0
                                                             Development of CCS VM capability continued in FY 2018 and includes support for accelerated MQ-25 Stingray capability delivery and CCS VM build delivery to MQ-8 Fire Scout.  Increment I Vehicle Management capabilities and common requirements definition, analysis, and development continued in FY 2018 for other UxS target platforms.
                                                        
                                                    
                                                     
                                                         
                                                             3.013
                                                             0
                                                             Development of CCS VM capability under Increment I will be completed. Correction of deficiencies, software delivery, and platform integration and test support will continue in FY 2019.
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                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no funding in FY 2020 for Increment I as work completes in FY 2019.  Maintenance of the VM capabilities as well as correction of deficiencies will be accomplished by the software support activity (SSA) which is captured under the Increment II work described below.
                                                    
                                                
                                                 
                                                     Increment II
                                                     CCS Increment II develops common MM/MP capabilities and updates and matures VM capabilities, integrating these capabilities into the core CCS software baseline delivered under Increment I in support of Naval UxSs.  CCS Increment II is the future common control system software that provides maximum commonality for affordable transition to MQ-25 Stingray, MQ-8 Fire Scout, and other UxS to reduce enterprise Total Ownership Cost for UxS Ground Control Systems.  Increment II also incorporates cyber security measures, key systems safety attributes, and core program infrastructure to include system integration lab and software support activities.
                                                     
                                                         
                                                             11.067
                                                             0
                                                             Increment II (Mission Planning and Mission Management) common requirements definition and analysis continued in FY 2018. Additionally, Increment II established the Software Support Activity (SSA) for CCS. Advanced development and risk reduction efforts supported future UxS integration and establishment of formal CCS software test capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             21.650
                                                             0
                                                             CCS Increment II will begin initial software development incorporating results of requirements and architecture development efforts. Target platforms include:  MQ-25 Stingray, MQ-8 Fire Scout and MQ-4 Triton but may be expanded to other UxS platforms. Increment II plans to develop and integrate cybersecurity software modules into the CCS software baseline. SSA efforts will continue, including support infrastructure for systems engineering, development, integration, test, correction of deficiencies, quality assurance, and cyber security compliance. Integration and test support for CCS platforms will continue. Advanced development and risk reduction efforts support future UxS integration and establishment of formal CCS software test capabilities.
                                                        
                                                         
                                                             40.446
                                                             0
                                                        
                                                         
                                                             40.446
                                                             0
                                                             Development of common CCS mission management/mission planning capabilities continue.  The SSA will continue to provide integrated software baselines to supported UxS platforms, correct identified deficiencies, ensure cyber security compliance, and support engineering/test/evaluation activities. CCS Increment II continues software common service development including the continued refinement of incremental common service releases for MQ-25 Stingray and MQ-8 Fire Scout which will support other future UxS platforms transitioning to CCS. Integration and test support for CCS platforms will continue. Advanced development and risk reduction efforts support future UxS integration and establishment of formal CCS software test capabilities. Follow-on efforts for SETA and SSA-Software Integration will initiate in FY 2020 to ensure there are no gaps in software support.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Funding increases from FY 2019 to FY 2020 covers work associated with adding a second contract action for further MM/MP common software service development.
                                                    
                                                
                                                 
                                                     Increment III
                                                     Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings.
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                                                             Increment III efforts begin with studies and analyses. The studies/analyses includes identification of the overarching requirements, initiation of a draft Concept of Operations, potential hardware solutions, impacts to user training, and potential acquisition strategies.
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                                                         Funding increases from FY2019 to FY2020 introduces funding to initiate studies and analyses associated with CCS Increment III.
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                                             Program Executive Office Unmanned Aviation and Weapon Systems (PEO(U&W)) issued an Acquisition Decision Memorandum (ADM) 5000 Ser PEO(U&W)/11-093 dated July 1, 2011 to establish the Common Control System (CCS) to achieve Unmanned Aircraft System (UAS) common control across PEO(U&W) UAS platforms to eliminate redundant efforts, encourage innovation and improve cost control of unmanned aviation. As directed by the ADM the program will define, develop and deliver a common control system to operate respective naval Unmanned Systems (UxS)s. This will include a common framework, a common user interface and common components that will be integrated and tested with unique components on emerging or legacy platforms. The CCS acquisition approach provides increasing UxS capability through incremental development for UxS platforms as follows: Increment I provided common Vehicle Management (VM) capability to MQ-25 Stingray and MQ-8 Fire Scout which can also support other UxSs. Increment II develops common MM/MP capabilities and updates and matures VM capabilities, integrating these capabilities into the core CCS software baseline delivered under Increment I in support of Naval UxSs.  Increment III provides common hardware for hosting CCS. CCS Increment III software will be developed and delivered with additional capabilities to include cross-domain capabilities and control of multiple dissimilar UxS for further enterprise-level Total Ownership Cost savings. CCS was provided to the MQ-25 Stingray air vehicle prime as Government-Furnished Equipment (GFE) in FY 2018 and was also provided for transition to MQ-8 Fire Scout starting in FY2019. CCS will also be provided to additional follow-on UxS platforms to further reduce enterprise Total Ownership Cost for Ground Control Systems.  CCS leverages existing government-owned products and will employ competitive procurement vehicles. ASN (RDA) designated CCS Increment II as an ACAT II program on December 1, 2017.

PEO(U&W) issued ADM 5000 Ser PEO(U&W)/18-119 dated September 11, 2018 approving the CCS Increment II Acquisition Strategy. PEO(U&W) issued ADM 5000 Ser PEO(U&W)/18-157 dated October 5, 2018 approving the CCS acquisition documentation tailoring and entry criteria for Increment II Milestone B.
                                             CCS uses a Service-Oriented Architecture based on the Society of Automotive Engineers (SAE) Unmanned Control Segment (UCS) architecture. CCS provided analyses and documentation that supported the development of common requirements. CCS also inherits the applicable requirements of each supported UxS platform's CDD through the respective specification trees. CCS must therefore also support the Key Performance Parameters, Key System Attributes, Measures of Suitability/Effectiveness, Concepts of Operations, etc., and concepts of operations flowed down from each supported platform.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The FY 2020 Primary Software Development - Software Services (Increment II) contracts support the development of software services that will be incorporated into CCS.  Separate competitive contracts for these software services will be awarded and incrementally funded. The performing activity and location are currently TBD because of the competitive contracting strategy.  These contracting activities begin in FY 2019 and continue in to FY 2020.  This contract activity increases due to multiple incrementally funded design, development, and integration efforts which include CCS Increment II v2.0 (originally started in FY 2019 and which continues throughout FY 2020), and the start in FY 2020 of CCS Increment II v2.1 analysis, design, and development efforts.

The FY 2020 SSA-Software Integration contract activity continues incremental funding for the SSA software integration contract efforts awarded via a competitive FY 2018 contract award. A follow-on SSA-Software Integration effort will initiate in FY 2020 to ensure there are no gaps in software support in FY 2021 and out. FY 2020 SSA - Software Integration supports integration efforts due to the development of  additional Increment II common services supporting multiple platforms.

The FY 2020 Primary Software Development - Software Services (Increment III) accounts for Pre-Millstone A studies and analysis activities.

The FY20 Software Cyber Modeling reinstates previously deferred completion of the Integrated Cyber Model effort for cybersecurity protections.
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                                                     Support
                                                     FY 2020 activities continue the development of the CCS architecture and requirements for future mission management/mission planning contract actions and supports the development of an increased number of CCS Increment II and Increment III common services. A follow-on Systems Engineering  Technical Agent effort will initiate in FY 2020 to ensure no gaps in architecture and requirements development in FY 2021 and out.
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                                                     Test and Evaluation
                                                     FY 2020 Test and Evaluation efforts support DT/OT events for the integration and test of CCS Increment I and Increment II software for MQ-8 Fire Scout and MQ-25 Stingray.
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                                                     Management Services
                                                     Contractor support supporting multiple platforms in FY 2019 and FY 2020.
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                                                     Common Control System
                                                     
                                                         
                                                             Acquisition Milestones: Milestones: Inc II Milestone B
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment I: Delivery to MQ-25
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment I: CCS Increment I Software Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment I: CCS Increment I Initial VM Software Release
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment I: Initial Delivery to MQ-8
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment I: Delivery to MQ-8
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: Architecture Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: Advanced Development/Risk Reduction
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS Program Software Integration/SSA Support
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS Increment II Software Development
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS V2.0 Release
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS V2.1 Release
                                                             
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS V2.2 Release
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment II: CCS V2.3 Release
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: Increment III: Increment III Risk Reduction
                                                             
                                                                 
                                                                     2
                                                                     2020
                                                                
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: DT&E/OT Support (Increment I)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: DT&E/OT Support (Increment II)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: System Integration and Test Laboratory
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
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                                     13.338
                                     7.610
                                     22.042
                                     22.042
                                     17.019
                                     17.447
                                     18.073
                                     18.463
                                     Continuing
                                     Continuing
                                
                                 Beginning in FY20, Intelligence Analysis System (IAS) and Technical Control Analysis Center (TCAC) resources have been realigned from PE 0206625M project 2272, Intel Command and Control (C2) Sys to PE 0305208M project 2268, Distributed Common Ground/Surface Systems. Transition into the DCGS portfolio is necessary to concentrate investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                 This is a Military Intelligence Program program element.

Distributed Common Ground/Surface System Marine Corps (DCGS-MC) is integral to delivering decision advantage at the speed of operational relevance.  In order to concentrate investments in an integrated architecture to improve enterprise alignment while delivering substantially better collective intelligence outcomes for the warfighter, our All-Source and SIGINT programs have been consolidated under the DCGS-MC portfolio. 

DCGS-MC provides core intelligence processing, analysis, production, and dissemination tools within garrison and deployed Marine Corps organizations. DCGS-MC complies with the Department of Defense (DoD) DCGS Enterprise interoperability and information sharing requirements by migrating select processing, exploitation, analysis, and production capabilities into a single, integrated, net-centric baseline within the Marine Corps Intelligence, Surveillance and Reconnaissance Enterprise (MCISRE).  Capabilities are provided via COTS servers, workstations, laptops, peripherals, and commercial and government software.  Modernization and technology insertion efforts are focused on advanced capabilities such as cloud services and Artificial Intelligence/ Machine learning (AI/ML) to support operations in the information environment. Current programmatic efforts support a service-oriented architecture and migration to common hardware and software to take advantage of common computer administration functions, common training, and common cybersecurity procedures.
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                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     12.966
                                                     12.966
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.011
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                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.001
                                                
                                            
                                        
                                    
                                     The increase of $14.432M between FY19 and FY20 is attributed to 1) the realignment of IAS and TCAC resources from PE 0206625M USMC Intelligence/Electronics Warfare Systems to the DCGS-MC portfolio and 2) increased Project Maven and Artificial Intelligence efforts to include integration, hardware/software accreditation to extend services to JWICS and other security domains/networks, and enabling reach back to Processing, Exploitation, and Dissemination (PED).
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                                             This is a Military Intelligence Program program element.

Distributed Common Ground/Surface System Marine Corps (DCGS-MC) is integral to delivering decision advantage at the speed of operational relevance outlined in the 2018 National Defense Strategy.  In order to concentrate investments in an integrated architecture to improve enterprise alignment while delivering substantially better collective intelligence outcomes for the warfighter, our All-Source and SIGINT programs have been consolidated under the DCGS-MC portfolio. DCGS-MC provides an analysis and production capability within garrison and deployed Marine Corps organizations. DCGS-MC complies with the Department of Defense (DoD) DCGS Enterprise interoperability and information sharing requirements by migrating select processing, exploitation, analysis, and production capabilities into a single, integrated, net-centric baseline within the Marine Corps Intelligence, Surveillance and Reconnaissance Enterprise (MCISRE). This baseline will enable MCISRE analysts to deliver tactically focused, operational and strategic intelligence at the tactical edge throughout all phases of operations and will provide relevant, precise decision support for Joint Task Force (JTF), Marine Air Ground Task Force (MAGTF), and subordinate Marine units. The DCGS-MC portfolio currently consists of enterprise services and functional analytic and production tools that provide analysts with the ability to process, disseminate, exploit, analyze, and produce intelligence for discovery via the DCGS Integration Backbone (DIB). The Functional capabilities are grouped by DCGS-MC GEOINT, DCGS-MC All-Source, and DCGS-MC SIGINT.  Future capabilities will be delivered via clearly defined Capability Drops determined by an integrated assessment of user needs, technology readiness, risk mitigation, and affordability.

DCGS-MC Geospatial Intelligence (DCGS-MC GEOINT) 

The Geospatial Intelligence (GEOINT) provides geo-referenced data and products that establish the GEOINT foundation for battlespace visualization and a common frame of reference to support the commander's decision making process.  It enables the ability to rapidly respond to, or predict, threats around the world by providing near real time geospatially referenced data and products that serve as the Authoritative Data Source for the full spectrum of Marine Air-Ground Task Force (MAGTF), joint, and multinational partners operations. DCGS-MC GEOINT enables mission accomplishment across the range of military operations and with all mission partners.  The DCGS-MC GEOINT provides the tasking, collection, processing, exploitation, analysis, production, storage, and dissemination of imagery and geospatial information to describe, assess, produce, and visually depict physical features and geographically referenced activities on the Earth.  DCGS-MC GEOINT will incorporate those capabilities formally provided by the Tactical Exploitation Group, Topographic Production Capability, Virtual Imagery Processing - Marine Corps, and Target Materials Production legacy systems.

DCGS-MC ALL SOURCE

The Intelligence Analysis System (IAS) Family of System (FoS) is the DCGS-MC All-Source Fusion Center that provides interoperable, scalable, semi-automated capabilities to receive, analyze, display, and disseminate all-source intelligence, including imagery, to support timely, tactical decision-making across the MAGTF. 

DCGS-MC Signal Intelligence (DCGS-MC SIGINT)

The Technical Control Analysis Center (TCAC) FoS consists of the TCAC Remote Analysis Workstation (RAWS), the Transportable Workstation (TWS) and the Cross Domain Solution (CDS), and is the focal point of Radio Battalions (RADBN), Marine Corps Forces Special Operations Command (MARFORSOC), and Joint Strike Fighter (JSF) Signal Intelligence (SIGINT) operations. TCAC automatically collects, stores, retrieves and plays back digital audio signals, and fuses and analyzes SIGINT data from tactical, theater and national collectors and databases for dissemination to tactical commanders. TCAC provides SIGINT analysis applications to deployable MAGTF units capable of directing and managing the technical and operational functions of other RADBN SIGINT/EW assets. Additionally, TCAC provides a focal point for national, theater and tactical data networks for data exchange with tactical SIGINT/EW assets, the IAS and national databases. TCAC will enable the transfer of USMC tactical SIGINT collection and analytical data into the Real-Time Regional Gateway (RT-RG) and by producing DIB enabled products that will be discoverable by any DCGS enabled Marine. The system provides ground processing of Electronic Warfare (EW) information, including EW Support and Electronic Attack (EA) data collected by the RADBN and JSF aircraft. The Cross Domain Solution will also enable the TCAC to transfer approved and sanitized file types from Top Secret/Sensitive Compartmented Information (TS/SCI) networks (e.g. JWICS/NSAnet) to Marine Corps Enterprise Network-SIPR (MCEN-S) networks for delivery to Tactical Commanders.

The overall increase of $14.432M is primarily due to the realignment of TCAC and IAS resources to DCGS-MC.  This concentrates investments in an integrated architecture thereby improving DCGS Enterprise alignment and more effectively leveraging the rapid integration of new technology.
                                             
                                                 
                                                     DCGS-MC GEOINT: Product Development
                                                     
                                                         
                                                             4.035
                                                             0
                                                             - Initiated DCGS-MC GEOINT consolidation of four separate capabilities (TEG, TMP, VIP-MC, TPC FoS) into a single common hardware and software baseline which will reduce the overall GEOINT hardware footprint, while combining legacy capabilities into a single baseline, providing a more flexible Geospatial, Full Motion Video, Imagery and Target Material Production workstation/suite of equipment. 
- Initiated DCGS-MC GEOINT support for software integration of applications such as ArcGIS Portal, iSTORE, Commercial Joint Mapping Toolkit (CJMTK), and Environment for Visualizing Images (ENVI). 
- Initiated support for DCGS-MC GEOINT software enhancements as identified through configuration control board and engineering review boards in response to OPFOR requirements.
- Initiated support for research and development activities to integrate All Source and SIGINT capability into DCGS-MC.
- Continued support for program ECPs as necessary. 
- Completed system requirement analysis and review for future software releases to include All Source and SIGINT.
                                                        
                                                    
                                                     
                                                         
                                                             2.221
                                                             0
                                                             - Initiate support for research and development activities to consolidate software and hardware for common GEOINT servers and workstations. 
-Initiate support for research and development activities to integrate the Enterprise Hub (EHUB) into DCGS-MC. The EHUB will provide infrastructure and services for computing, networking, and storage that can be provisioned and shared virtually over networks across the MCISRE.
- Initiate Common GEOINT Baseline hardware and software accreditation efforts to extend services to JWICS and other security domains/networks (MCEN-NIPR, Domain reciprocity, Virtual Machine Accreditation, Centrix, etc) to enable increased data discovery and dissemination of Marine Corps intelligence. 
- Initiate expanded Processing, Exploitation, and Dissemination (PED) reach-back capability to accommodate FMV/GEOINT exploitation in support of tactical intelligence analysts operating in a Disconnected, Intermittent, Limited bandwidth (D-DIL) environment. 
- Continue support for program ECPs as necessary. 
- Continue support for DCGS-MC GEOINT software enhancements as identified through configuration control board and engineering review boards in response to OPFOR requirements. - Continue support for research and development activities to integrate ASF capability into DCGS-MC. 
- Continue support for research and development activities to integrate SIGINT capability into DCGS-MC. 
- Complete DCGS-MC GEOINT support for software integration of applications such as ArcGIS Portal, iSTORE, CJMTK, and ENVI.
                                                        
                                                         
                                                             5.237
                                                             0
                                                        
                                                         
                                                             5.237
                                                             0
                                                             - Initiate support for Project Maven/Artificial Intelligence (AI) integration into Common GEOINT Baseline. 
- Continue support for JWICS and NIPR domain integration efforts for Common GEOINT Baseline. 
- Continue support for program ECPs as necessary. 
- Continue support for DCGS-MC GEOINT software enhancements as identified through configuration control board and engineering review boards in response to OPFOR requirements. 
- Continue support for research and development activities to integrate garrison EHUB into DCGS-MC. 
- Continue support for research and development activities to consolidate software and hardware for common GEOINT servers and workstations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase of $3.016M from FY19 to FY20 supports efforts to integrate Maven/AI into the DCGS-MC POR, additional hardware/software accreditation efforts extending services to JWICS and other security domains/networks, and reach back development efforts required under DCGS-MC GEOINT.
                                                    
                                                
                                                 
                                                     DCGS-MC GEOINT: Support
                                                     
                                                         
                                                             0.750
                                                             0
                                                             - Continued support for systems engineering, interoperability analysis, acquisition planning, and systems integration.
                                                        
                                                    
                                                     
                                                         
                                                             0.875
                                                             0
                                                             - Continue support for systems engineering, interoperability analysis, acquisition planning, and systems integration.
- Initiate support for Project Maven integration planning, data analytics and cloud services capabilities.
                                                        
                                                         
                                                             0.900
                                                             0
                                                        
                                                         
                                                             0.900
                                                             0
                                                             - Continue support for Project Maven integration planning, data analytics and cloud services capabilities.
- Continue support for systems engineering, interoperability analysis, acquisition planning, and systems integration
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     DCGS-MC GEOINT: Test and Evaluation
                                                     
                                                         
                                                             8.151
                                                             0
                                                             -Continued Post Milestone C System Engineering Test (SETR) activities associated with DCGS-MC Capability Drops, software integration and associated test events. 
-Continued test efforts in support of commonality of HW/SW baselines across GEOINT systems, such as DCGS-MC, Virtual Imagery Processing (VIP) VIP-MC, TEG-RWS and TPC.
-WIN10 upgrade integration into DCGS-GEOINT Systems.
-Continued cyber security test events to maintain system security postures.
-Initiated integration and interoperability testing of a JWICS Secret Internet Protocol Router Network (SIPRNet) CDS that will be part of the DCGS portfolio Approved Acquisition Objective and facilitate the ability to share higher level intelligence to a broader audience for analysis and action. 
-Initiated JSF requirements, including initiation and test efforts for approximately 35 TEG and 18 TPC assets in support of JSF squadrons in order to capture increased data sensing capability with newer aviation platforms.
-Initiated test events associated with GEOINT hardware refresh.
-Initiated test events associated with Imagery hardware refresh.
-Initiated software and hardware consolidation studies to support the development of the Common GEOINT Server.
-Initiated integration, testing and cyber security certification or National Geospatial Intelligence Agency's iStore Integrated Product Library software into DCGS-MC Programs of Record (PoR).
-Initiated software development efforts to provide enhanced software capabilities within the current Enterprise DIB System (EDS) System baseline.
-Initiated integration, test and cyber security certification efforts to integrate ArcGIS Portal within the DCGS-MC PoR.
-Initiated study to evaluate process to integrate EHUB capability into DCGS-MC.
                                                        
                                                    
                                                     
                                                         
                                                             4.214
                                                             0
                                                             -Continues Post Milestone C SETR activities associated with DCGS-MC Capability Drops, software integration and associated test events.
-Continues test efforts in support of commonality of HW/SW baselines across Common GEOINT systems, such as DCGS-MC, VIP-MC, TEG-RWS and TPC.
-Continues Cyber Security Test Events to maintain system security postures.
-Continues integration and interoperability testing of a JWICS SIPRNet CDS that will be part of the DCGS portfolio Authorized Acquisition Objective and facilitate the ability to share higher level intelligence to a broader audience for analysis and action.
-Continues test events associated with GEOINT and Imagery hardware refresh
-Continues software and hardware consolidation studies to support the development of the Common GEOINT Server and Common Workstation.
-Continues software development efforts to provide enhanced software capabilities within the current EDS System baseline.
-Initiates integration of  EHUB capability into DCGS-MC.
-Initiates integration of ASF capability into DCGS-MC.
-Initiates integration of SIGINT capability into DCGS-MC.
                                                        
                                                         
                                                             3.692
                                                             0
                                                        
                                                         
                                                             3.692
                                                             0
                                                             - Continue Post Milestone C SETR activities associated with DCGS-MC Capability Drops, software integration and associated test events. 
- Continue support for systems engineering, interoperability analysis, acquisition planning, and systems integration 
- Continue support for research and development activities that impact the acquisition of military intelligence, surveillance, and reconnaissance systems. 
- Continue requirements traceability efforts for all DCGS-MC programs, including Key Performance Parameters and Key System Attributes to ensure fielded systems or systems under development meet/continue to meet systems and sub-systems specifications and requirements, providing materiel solutions which meet operational requirements, verified through appropriate developmental and operational test events. 
- Continue GEOINT systems requirements review and support for GEOINT software enhancements, leveraging the DCGS Mission Execution Team Office and DCGS-MC Configuration Control Board to refine and integrate system requirements through the RDP in order to deliver GEOINT capabilities that keep pace with technology and meet OPFOR requirements 
- Continue support for research and development activities to integrate ASF capability into DCGS-MC. 
- Continue support for research and development activities to integrate SIGINT capability into DCGS-MC. 
- Continue support for research and development activities to integrate Enterprise Services into DCGS-MC (EHub). 
- Continue support for software and hardware consolidation development and integration activities associated with DCGS-MC GEOINT efforts which will reduce the overall GEOINT hardware footprint, while combining legacy capabilities into a single baseline, providing a more flexible Geospatial, Full Motion Video, Imagery and Target Material Production workstation/suite of equipment. 
- Continue support for integration and testing of advanced analytics tools and AI/ML into the software baseline.
- Initiate support for JWICS and NIPR domain integration efforts for Common GEOINT Baseline to allow for increase data discovery and dissemination of Marine Corps intelligence 
- Initiate support for expanded Processing, Exploitation, and Dissemination (PED) reach-back capability to accommodate FMV/GEOINT exploitation in support of tactical intelligence analysts operating in a Disconnected, Intermittent, Limited bandwidth (D-DIL) environment.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease of $.522M from FY19 to FY20 supports the DCGS GEOINT baseline consolidation efforts.
                                                    
                                                
                                                 
                                                     DCGS-MC GEOINT: Management Services
                                                     
                                                         
                                                             0.402
                                                             0
                                                             -Continued support for research and development activities that impact the acquisition of military intelligence, surveillance, and reconnaissance systems.
-Continued Requirements Traceability RTMs for all DCGS-MC requirements to KPPs, KSAs through systems and sub-systems specifications and requirements.
-Continued support for program ECPs as necessary.
-Continued systems requirements review and utilize DMO to refine all system requirements through the Requirements Definition Package.
-Completed system requirement analysis and review for future software releases to include ASF and SIGINT.
-Initiated DCGS-MC GEOINT support for software integration of applications such as ArcGIS Portal, iSTORE, Commercial Joint Mapping Toolkit (CJMTK), and Environment for Visualizing Images (ENVI).
-Initiated support for DCGS-MC GEOINT software enhancements as identified through configuration control board and engineering review boards in response to Operational Forces requirements.
-Initiated support for research and development activities to integrate ASF and SIGINT capability into DCGS-MC.
                                                        
                                                    
                                                     
                                                         
                                                             0.300
                                                             0
                                                             - Continue support for research and development activities that impact the acquisition of military intelligence, surveillance, and reconnaissance systems.
- Continue support for systems engineering, interoperability analysis, acquisition planning, and systems integration expertise.
- Continue support for program ECPs as necessary.
- Initiate support for research and development activities to integrate garrison EHUB into DCGS-MC.
- Initiate support for research and development activities to consolidate software and hardware for common GEOINT servers and workstations.
- Complete DCGS-MC GEOINT support for software integration of applications such as ArcGIS Portal, iSTORE, CJMTK, and ENVI.
- Complete support for research and development activities to integrate ASF capability into DCGS-MC.
- Complete support for research and development activities to integrate SIGINT capability into DCGS-MC.
                                                        
                                                         
                                                             0.309
                                                             0
                                                        
                                                         
                                                             0.309
                                                             0
                                                             - Continue support for research and development activities that impact the acquisition of military intelligence, surveillance, and reconnaissance systems.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     DCGS-MC All Source: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             3.480
                                                             0
                                                        
                                                         
                                                             3.480
                                                             0
                                                             - Continue integration, system testing, and evaluation of Intelligence Servers into the IAS FoS.
- Continue integration, system testing, and evaluation of advanced analytic technologies into the Intelligence Analysis
System (IAS) Family of Systems (FoS).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The IAS program was previously funded in PE 0206625M, Project 2272 in FY19 and prior. Decrease of $0.425M from FY19 (PE 0206625M, Project 2272 $3.905M) to FY20 reflects the completion of the DCGS Integrated Backbone into the IAS FoS.
                                                    
                                                
                                                 
                                                     DCGS-MC All Source: Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             1.936
                                                             0
                                                        
                                                         
                                                             1.936
                                                             0
                                                             - Continue support for integration of advanced analytics tools into the IAS FoS software baseline.
- Continue support for integration and testing of Intelligence Servers into the IAS FoS.
- Continue testing and evaluation for the Cross Domain Solution.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The IAS program was previously funded in PE 0206625M, Project 2272 in FY19 and prior.  Increase of $0.236M from FY19 (PE 0206625M, Project 2272 $1.700M) to FY 20 reflects the continuation of testing and evaluation for the Cross Domain Solution.
                                                    
                                                
                                                 
                                                     DCGS-MC All Source: Management  Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.300
                                                             0
                                                        
                                                         
                                                             0.300
                                                             0
                                                             - Continue program management support for integration of advanced analytics tools into the IAS FoS software baseline.
- Continue program management support for integration and testing of Intelligence Servers into the IAS FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The IAS program was previously funded in PE 0206625M, Project 2272 in FY19 and prior.  Decrease of $0.267M from FY19 (PE 0206625M, Project 2272 $0.567M) to FY20 reflects the completion of the DCGS Integrated Backbone into the IAS FoS.
                                                    
                                                
                                                 
                                                     DCGS-MC SIGINT: Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.216
                                                             0
                                                        
                                                         
                                                             2.216
                                                             0
                                                             -Complete final developmental testing events before fielding decision for the RAWS
-Complete research and testing for the TWS technical research to finalize decision for product procurement.
-Continue test design in support of the next hardware refresh for RAWS and CDS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The TCAC program was previously funded in PE 0206625M project 2272 in FY19 and prior. Decreased of $.318M from FY19 (PE 0206625M project 2272 $2.534M) to FY20 reflects the completion of research and test design in support of next hardware refresh/TCAC FoS capability enhancements.
                                                    
                                                
                                                 
                                                     DCGS-MC SIGINT: Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             2.928
                                                             0
                                                        
                                                         
                                                             2.928
                                                             0
                                                             -Complete product development for the TWS hardware refresh in order to conduct testing and evaluation events.
-Continue research in support of next CDS hardware refresh.
-Complete research and development for RAWS.
-Initiate integration of AI/ML components for FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The TCAC program was previously funded in PE 0206625M project 2272 in FY19 and prior. Decrease of $.587M from FY19 (PE 0206625M $3.515) to FY20 reflects completion of system development and system design for JICD 4.2 and TWS software baseline.
                                                    
                                                
                                                 
                                                     DCGS-MC SIGINT: Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
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                                                             -Continue technical support of improvement to TCAC software baseline based on the Secure the Enterprise/ Secure the Network infinitives required by NSA for network connectivity. 
-Continue technical support for the next hardware refresh for each component of the FoS.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The TCAC program was previously funded in PE 0206625M project 2272 in FY19 and prior. Increase of $.753M from FY19 (PE 0206625M project 2272 $.291M) to FY20 supports the technical support of improvements to TCAC baseline and for next TCAC hardware refresh/TCAC FoS capability enhancements.
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                                             The Acquisition Strategy shall follow a hybrid approach consisting of a viable mix of alternatives that allows flexibility, agility and rapid fielding of new capabilities. An evolutionary acquisition approach will provide users with time-phased increments of capabilities that (while less than the full requirement), promote earlier delivery, improve affordability, and reduce risk. The evolutionary approach enables DCGS-MC to effectively assess and leverage emerging technologies to accelerate introduction into MCISRE. The DCGS-MC capabilities will be fielded in increments through operational capability drops.
                                             -Quarterly Dashboard Input
-IOC
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     $6.408M of the increase from FY19 to FY20 in Product Development is attributed to the realignment of IAS and TCAC resources to the DCGS-MC portfolio as indicated in the R2A. An additional increase of $3.016M in FY20 supports efforts to integrate Maven/AI into the DCGS-MC POR, additional hardware/software accreditation efforts extending services to JWICS and other security domains/networks, and reach back development efforts required under DCGS-MC GEOINT.
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                                                     Support
                                                     Increase from FY19 to FY20 in Test and Evaluation is attributed to the realignment of IAS and TCAC resources to the DCGS-MC portfolio as indicated in the R2A.
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                                                     Test and Evaluation
                                                     Increase from FY19 to FY20 in Test and Evaluation is attributed to the realignment of IAS and TCAC resources to the DCGS-MC portfolio as indicated in the R2A.
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                                                     Management Services
                                                     Increase from FY19 to FY20 in Management Services is attributed to the realignment of IAS and TCAC resources to the DCGS-MC portfolio as indicated in the R2A.
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                                 Funding for the following projects has been realigned out of PE 0305208N into PE 0304785N as part of Program Element Consolidation starting in FY20:  Project 2174 (Distributed Common Ground System-Navy (DCGS-N) and Project 2227 (DCGS-N Increment 2).
                                 The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance and Reconnaissance (ISR) systems and operations. DCGS accesses and ingests data from spaceborne, airborne, subsurface, and surface ISR collection assets, intelligence databases and intelligence producers. This collected data is shared across a joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System (GCCS) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signals Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL) or Information Store (iSToRE), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g., Global Command and Control System - Maritime (GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N system efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of a Maritime ISR Enterprise capabilities, migration of ISR applications to a SOA environment, and integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). DCGS-N will also become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy. Additionally, Intelligence Surveillance and Reconnaissance (ISR) funding supports development and integration efforts to fuse Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) data collected, exploited and disseminated by ISR systems with other intelligence data and automatically provide to shipboard combat systems to support kinetic (bombs, mortars, missiles, bullets) and non-kinetic fires (electronic attack, lasers, cyber-attack) and more effective exploitation of the electromagnetic spectrum. ISR systems will play key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. DCGS-N Increment 1 is currently performing technical refreshes to Windows 10 (WIN 10) per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N Increment 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on Unit Level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.

DCGS-N Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N Increment 2 will perform quick and affordable integration of emergent transformational COTS and GOTS technologies in support of information warfare and overall efforts required to pace the threat. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide MDA capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 Enterprise Node; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. DCGS-N Increment 2 will insert new technology enhancements via incremental software & hardware upgrades and deliver as annual build release. Follow-on releases will be developed based on Fleet requirements.
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                                     Funding for projects 2174 and 2227 have been realigned out of PE 0305208N into PE 0304785N as part of Program Element Consolidation starting in FY20.  Summaries located in PE 0304785N.
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                                             Funding has been realigned out of PE 0305208N Project 2174, into PE 0304785N as part of RDTEN PE Consolidation starting in FY20.
                                             The Distributed Common Ground System - Navy (DCGS-N) is the Navy's portion of the Under Secretary of Defense, Intelligence (USD (I)) DCGS Family of Systems (FoS). The Department of Defense (DoD) has defined a DCGS architecture that will be compatible and interoperable across all of the Services' Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) systems and operations. DCGS accesses and ingests data from space borne, airborne, subsurface, and surface Intelligence, Surveillance, Reconnaissance (ISR) collection assets, intelligence databases and intelligence producers. This collected data is shared across a Joint enterprise using the DCGS Integration Backbone (DIB) and in time, the Defense Intelligence Information Enterprise (DI2E) to enhance access and sharing of ISR information across Joint forces through the use of common enterprise standards and services. DCGS FoS supports Joint Task Force (JTF)-level and below combat operations with critical intelligence for battle management and information dominance across the full spectrum of operations, including peace, conflict, war, and Overseas Contingency Operations (OCO). DCGS is a cooperative effort between the services, agencies, and DoD to provide systems capable of receiving, processing, exploiting, and disseminating data from airborne and national reconnaissance platforms. DCGS-N core components include the analyst workstation from the Global Command and Control System - Maritime (GCCS-M) - Integrated Imagery and Intelligence (I3), Generic Area Limitation Environment (GALE) Signal Intelligence (SIGINT), Common Geo-positioning Services (CGS), Image Product Library (IPL), Modernized Integrated Database (MIDB), Joint Concentrator Architecture (JCA) and Track Management Services (TMS).

The DCGS-N system represents the integration of 1) The processing and exploitation of tactical and Imagery Intelligence (IMINT) and SIGINT; 2) Precision target geopositioning, mensuration, and imagery dissemination capabilities; 3) Selected national IMINT requirements and processing capabilities from the National Geospatial-Intelligence Agency (NGA); and 4) Sharing of Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) and Command and Control information via DIB, DI2E, and Net-Centric Enterprise Services (NCES) standards with a wide range of customers (e.g.,GCCS-M), Joint Mission Planning System (JMPS), and many others). The DCGS-N efforts include investigation of emerging technologies through study, development, and associated testing for feasibility of program insertion.

The DCGS-N Enterprise Node (DEN), which incorporates current DIB standards and DI2E policy, facilitates interoperability and data sharing among the DCGS FoS. DCGS-N ensures compliance with the DoD DCGS network architecture.

The Navy is establishing an ISR Enterprise way ahead that will emphasize a reach back strategy to provide intelligence products to support deployed ship and shore operations. The Navy will also migrate to a Service Oriented Architecture (SOA) that requires the integration and testing of Maritime ISR Enterprise capabilities, migration of ISR SOA applications, integration to leverage a Common Computing Environment (CCE) and the Intelligence Community Information Technology Enterprise (IC ITE). Additionally, DCGS-N will become the focal point for migration of Maritime Domain Awareness (MDA) fusion and analysis Maritime Fusion & Analysis (MFAS) tool applications for the Navy.

Distributed Common Ground System-Navy (DCGS-N) Increment 1 is the Navy's current in service DCGS ISR&T program of record. The system is actively used by Navy force level ships and shore sites in support of the mission. Program is currently performing technical refreshes to Windows 10 per the Department of Defense's initiatives while enabling the long-term transition to DCGS-N INC 2. 

Intelligence Carry-On Program (ICOP) is a suite of multi-source intelligence and analytical capabilities which includes an integrated Three-Dimensional (3-D) operational picture displaying intelligence and other data sources to provide a richer and more complete picture of the battle space on unit level platforms. The system supports a full motion video capability that receives, processes, exploits, and disseminates organic and non-organic data as well as the ability to process and correlate Electronic Intelligence (ELINT) and external Communications Intelligence (COMINT Externals). It integrates mature Commercial Off-the-Shelf (COTS) and Government Off-the-Shelf (GOTS) applications with shared storage and communication paths to reach back to the DCGS-N Enterprise Node (DEN), and to provide data sharing to the Maritime Operations Centers (MOC) and national ISR systems, making tactical users a part of the larger ISR enterprise.
                                             
                                                 
                                                     Distributed Common Ground System-Navy (DCGS-N) Increment 1
                                                     
                                                         
                                                             0.325
                                                             0
                                                             In FY18, DCGS-N Increment 1 continued to develop, integrate and perform regression testing required to align with emerging national imagery standards for tech refreshes and End-of-Life Upgrades.
                                                        
                                                    
                                                     
                                                         
                                                             0.222
                                                             0
                                                             In FY19, DCGS-N Increment 1 will continue development, integration and regression testing that is required to remain aligned with emerging national imagery standards for tech refreshes and End-of-Life Upgrades.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned into PE 0304785N Project 2174 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation.  FY20 justification and change explanation is provided under 0304785N Project 2174.

Distributed Common Ground System - Navy (DCGS-N) Increment 1's $0.089 million decrease from FY19 to FY20 is a result of efficiencies, Common Geospatial Services (CGS), and associated systems engineering services.
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                                             0305208N/2914 is a shared Program Element (PE) with Distributed Common Ground System-Navy (DCGS-N) Increment 1, Increment 2, and Intelligence Carry-On Program (ICOP)
                                             DCGS-N Family of Systems (FoS) program utilizes mature Commercial-Off-The-Shelf (COTS) and Governmental-Off-The-Shelf (GOTS) capabilities. The Navy adapts and integrates these capabilities and ensures interoperability with the DCGS Integration Backbone (DIB) standards and Defense Intelligence Information Enterprise (DI2E) policies. Integration of DCGS-N Increment 1 components has transitioned from Government-led to Industry-led based on the award of DCGS-N Increment 1 Prime Mission Product (PMP) contract. 

Intelligence Carry-On Program (ICOP) implements a cross-decking methodology that incorporates a two phased delivery, a permanent foundation kit which supports carry-on equipment to include workstation and CM3 antenna / receiver set. This methodology supports speed-to-fleet principles.
                                             DCGS-N Increment 1 Goal: Meet national imagery standards.
DCGS-N Increment 1 Metric: Support development, integration and regression testing required to align with emerging national imagery standards.

ICOP Goal: Support unit-level Intelligence Surveillance Reconnaissance (ISR) processing, exploitation and dissemination for Surface Operations.
ICOP Metric: Rapidly employ new capabilities to deliver to first available afloat platform after receipt of successful test event / report.
                                        
                                         
                                             FY20 cost data is provided under PE 0304785N Project 2174.
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                                                                     0.000
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                                             Funding has been realigned out of PE 0305208N Project 2227, into PE 0304785N as part of RDTEN PE Consolidation starting in FY20.

Cost-To-Complete reflects Distributed Common Ground System - Navy (DCGS-N) Increment 2 only. DCGS-N Increment 2 reflects Department of Navy Component Cost Position (CCP).
                                             Distributed Common Ground System-Navy (DCGS-N) Increment 2 addresses a critical shortfall in Tasking, Collection, Processing, Exploitation, and Dissemination (TCPED) capability and capacity to support operational, tactical planning, and execution across the full range of joint military operations. Existing TCPED shortfalls will be exacerbated by planned Navy, Joint, and Allied fielding of new ISR platforms. Currently fielded systems provide localized processing capabilities that will be overwhelmed in future years without a significant change in the way the Navy processes, exploits and disseminates intelligence data. DCGS-N INC 2 will perform technical analyses and engineering efforts associated with implementation of new technology to enable rapid introduction of new products and technology, prevent obsolescence, and end of support issues. DCGS-N Increment 2 will deliver all source fusion and analytical capabilities; provide Maritime Domain Awareness (MDA) capabilities and integrate TCPED capabilities to improve the use and analysis of sensor and platform data. DCGS-N Increment 2 will be based on an enterprise solution to share this information across commands, services, and agencies to promote shared situational awareness. DCGS-N Increment 2 consists of multiple releases. The first release (Fleet Capability Release 1 (FCR-1)) provides an enhanced Navy ISR enterprise that converges and builds on the DCGS-N Increment 1 and MDA Enterprise Nodes; leverages the Defense Intelligence Information Enterprise (DI2E); is compliant with the Common Computing Environment (CCE) and the Community Information Technology Enterprise (IC ITE); federates ISR and TCPED workflow and production improving throughout the automation; exploits new and evolving unmanned systems sensor data; provides Multi-Intelligence (Multi-INT) cross-queuing and modular tools. The second release (Fleet Capability Release 2 (FCR-2)), enhances afloat ISR capabilities by providing a set of software centric tools providing Multi-INT fusion and analysis, behavior prediction and intelligent knowledge management designed to operate in disconnected or denied communications environment. Follow-on releases will be developed in a threat based approach pacing advances in ISR data, analytics, and mission to meet fleet requirements.
                                             
                                                 
                                                     Distributed Common Ground System-Navy (DCGS-N) Increment 2
                                                     
                                                         
                                                             39.825
                                                             1
                                                             DCGS-N Increment 2 completed integration of Fleet Capability Release 1 (FCR-1) which comprises the ashore backbone of the Navy's Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) enterprise, contains enterprise data analytics and synchronize the Common Intelligence Picture across the Fleet. This portion of the DCGS-N Increment 2 system to support future test events. DCGS-N Increment 2 developed one (1) unit for Environmental Qualification Testing (EQT) and began planning for Initial Operational Test and Evaluation (IOT&E) hardware design and acquisition. At the conclusion of FCR-1 integration the program conducted an In Progress Test Review and integrated test of the of the FCR-1 build including rigorous cyber security testing culminating in a Fielding Technical Review to support the FCR-1 Fielding Decision Review in FY19. Other integration efforts included maritime object of interest track data management, correlation of limited data sources to maritime objects of interest, recognition of patterns of life from maritime objects of interest historical data, automate collection target area prediction; all with rigorous cyber security embedded into each facet of the capability. DCGS-N Increment 2 continued to develop a standard software baseline for the DCGS Family of Systems (FoS). DCGS-N Increment 2 began integration efforts to fuse ISR&T data collected, exploited and disseminated by Intelligence, Surveillance, Reconnaissance (ISR) systems with other intelligence data and automatically provides shipboard combat systems to support kinetic and non-kinetic fires and more effective exploitation of the electromagnetic spectrum. ISR systems played key roles in enabling the national-to-tactical integration necessary for an integrated maritime targeting capability in support of kinetic and non-kinetic fires. DCGS-N Increment 2 began planning for Fleet Capability Release 2 (FCR-2) including approval of the Requirements Definition Package (RDP), Build Technical Review, and Build Decision. DCGS-N Increment 2 continued to use available contracting vehicles and hybrid government/industry integration efforts to provide capability and capacity through Fleet Capability Release 2 (FCR-2). Increment 2 began establishing Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse passive targeting data. Passive Targeting efforts included the transition to cloud architecture, enhancement and integration of data models to ensure interoperability and compatibility with Intelligence Community (IC) and the install and test of integrated capabilities. Distributed Common Ground System-Navy (DCGS-N) Increment 2 continued to develop statutory/regulatory acquisition and training documentation as required.
                                                        
                                                    
                                                     
                                                         
                                                             42.624
                                                             1
                                                             In FY19, DCGS-N Increment 2 will conduct the Fielding Technical Review and Fielding Decision Review of Fleet Capability Release 1 (FCR-1) which comprises the ashore backbone of the Navy's Intelligence, Surveillance, Reconnaissance and Targeting (ISR&T) enterprise and will contain enterprise data and analytics, and synchronize the Common Intelligence Picture across the Fleet. This portion of the DCGS-N Increment 2 system will support future test events. DCGS-N Increment 2 will complete integration of Fleet Capability Release 2 (FCR-2) which comprises the afloat nodes of the Navy's ISR&T enterprise. DCGS-N Increment 2 will conduct an In Progress Test Review and Integrated Test of the FCR-2 build including rigorous cyber security testing. DCGS-N Increment 2 will continue to develop a standard software baseline for the DCGS Family of Systems (FoS), and will complete integration capabilities in Fleet Capability Release 2 (FCR-2), and begin integration of capabilities in Fleet Capability Release 3 (FCR-3). DCGS-N Increment 2 will begin planning for Fleet Capability Release 4 (FCR-4) including developing the Requirements Definition Package (RDP), preparing for the Build Technical Review and Build Decision. DCGS-N Increment 2 will develop one (1) unit for Initial Operational Test and Evaluation (IOT&E) hardware design and acquisition. DCGS-N Increment 2 will continue Passive Targeting Efforts leveraging Office of Naval Research (ONR) Electromagnetic Battle Management (EMBM) Future Naval Capabilities (FNC) to network and fuse Passive Targeting Data.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             FY20 funding has been realigned into PE 0304785N Project 2227 as part of PE Consolidation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Program decrease is due to realigning funds as part of PE Consolidation.  FY20 justification and change explanation is provided under 0304785N Project 2227.

Overall, funding for project 2227 from FY19 to FY20 increased $0.374 million to support additional security architecture requirements for the integration of kinetic and non-kinetic fires. Additionally, the FY20 funding request was reduced by $1.736 million to account for the availability of prior year execution balances.
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                                             0305208N/2914 is a shared Program Element (PE) with Distributed Common Ground System - Navy (DCGS-N) Increment 1, Increment 2, and Intelligence Carry-On Program (ICOP).
                                             The Distributed Common Ground System-Navy (DCGS-N) Increment 2 acquisition is based on the Department of Defense Instruction (DODI) 5000.02, Model 3, for incrementally fielded software intensive programs.
                                             DCGS-N Increment 2 Goal: Support afloat forces through a robust enterprise Intelligence Surveillance, Reconnaissance and Targeting (ISR&T) capability, satisfying maritime needs for processing, exploitation and dissemination. 

DCGS-N Increment 2 Metric: Will complete integration capabilities Field Fleet Capability Release 3 (FCR-3) and begin integration of capabilities in Fleet Capability Release 4 (FCR-4).
                                        
                                         
                                             FY20 cost data is provided under PE 0304785N Project 2227.
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                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             DCGS-N Inc 2 FCR-1 Integrated Test  (DT/OT)
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Trident Warrior/DCGS Family of Systems (FoS) 2019
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             DCGS-N Inc 2 FCR-2 Integrated Test (DT/OT)
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
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                                 2020
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                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     3396.129
                                     94.115
                                     14.395
                                     11.784
                                     11.784
                                     11.375
                                     14.057
                                     14.337
                                     14.623
                                     0.000
                                     3570.815
                                
                                 MQ-4C Triton RDT&E funding for modernization was segregated into a new program element (from PE 0305220N to PE 0305421N) in order to satisfy Congressional direction for increased transparency.
                                 MQ-4C Triton Unmanned Air System (UAS).  The popular name Triton was approved for the MQ-4C UAS in June 2012, designating the RQ-4 Broad Area Maritime Surveillance UAS as the MQ-4C Triton.
 
The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems. Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability, and continued improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         84.115
                                         14.395
                                         11.796
                                         11.796
                                    
                                     
                                         94.115
                                         14.395
                                         11.784
                                         11.784
                                    
                                     
                                         10.000
                                         0.000
                                         -0.012
                                         -0.012
                                    
                                     
                                         
                                             10.000
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.012
                                                     -0.012
                                                
                                            
                                        
                                    
                                     FY 2019 to FY 2020 funding decrease due to completion of baseline MQ-4C Triton System Development and Demonstration efforts. FY 2020 funding supports the continuation of Fatigue Testing and Analysis.

Schedule: 
Baseline Early Operational Capability (EOC) moved 5 Quarters to 3rd Quarter FY 2019 due to schedule delays during the operational test period and the operational pause in flight test resulting from an aircraft mishap in September 2018
Multi-INT EOC moved 2 Quarters to 2nd Quarter FY 2021 due to delayed completion of retrofit aircraft 
Baseline Operational Test Event end date changed to align to the planned System Development and Demonstration completion of 2nd Quarter FY 2019
Updated schedule to reflect Airframe Fatigue Testing and Analysis start of 2nd Quarter FY 2018
Initiate Integrated Functional Capability (IFC-5.0) development 1st Quarter FY 2020
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                                             3396.129
                                             94.115
                                             14.395
                                             11.784
                                             11.784
                                             11.375
                                             14.057
                                             14.337
                                             14.623
                                             0.000
                                             3570.815
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MQ-4C Triton Unmanned Air System (UAS).  The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems.  Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability and continue improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.
                                             
                                                 
                                                     Product Development
                                                     Awarded contract in FY 2008 to initiate the MQ-4C Triton System Development and Demonstration (SDD) phase effort.  The Prime Contractor is responsible for overall system development and performance, as well as associated management, engineering and logistics activities.
                                                     
                                                         
                                                             81.068
                                                             0
                                                             Continue SDD and delivery of two System Demonstration Test Article (SDTA) vehicles.
                                                        
                                                    
                                                     
                                                         
                                                             13.699
                                                             0
                                                             Complete SDD.  Funding decreases from FY 2018 reflect completion of baseline MQ-4C Triton SDD development efforts which transition to Triton's Multi-INT capability.  Efforts within this PE continue on airframe fatigue testing and analysis.
                                                        
                                                         
                                                             11.181
                                                             0
                                                        
                                                         
                                                             11.181
                                                             0
                                                             Efforts within this PE continue on airframe fatigue testing and analysis.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $2.518 million from FY 2019 to FY 2020 reflects completion of baseline MQ-4C Triton SDD efforts and transition to required resource levels for airframe fatigue testing and analysis.
                                                    
                                                
                                                 
                                                     ILS, Support, Studies & Analysis
                                                     Integrated Logistics Support, Studies and Analysis.
                                                     
                                                         
                                                             0.325
                                                             0
                                                             Continue integrated logistics support, technical engineering services, sensor risk reduction, logistics supportability analyses and environmental planning, modeling and simulation, development of manpower and basing assessments, and development of technical data to support fielding of the MQ-4C Triton UAS capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             0.305
                                                             0
                                                             Continue integrated logistics support, logistics supportability analyses and environmental planning, and development of technical data to support fielding of the MQ-4C Triton UAS capabilities.
                                                        
                                                         
                                                             0.305
                                                             0
                                                        
                                                         
                                                             0.305
                                                             0
                                                             Continue integrated logistics support, logistics supportability analyses and environmental planning, and development of technical data to support fielding of the MQ-4C Triton UAS capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test & Evaluation (T&E)
                                                     T&E efforts.
                                                     
                                                         
                                                             12.684
                                                             0
                                                             Continue Development Test (DT) and Operational Test (OT) support activities to allow test and fielding of the MQ-4C Triton UAS in accordance with the program schedule.
                                                        
                                                    
                                                     
                                                         
                                                             0.373
                                                             0
                                                             Continue Developmental Test support of MQ-4C Triton fatigue testing.
                                                        
                                                         
                                                             0.280
                                                             0
                                                        
                                                         
                                                             0.280
                                                             0
                                                             Continue Developmental Test support of MQ-4C Triton fatigue testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $0.093 million from FY 2019 to FY 2020 reflects a completion in baseline MQ-4C Triton SDD development efforts.
                                                    
                                                
                                                 
                                                     Program Management (PM)
                                                     PM support and travel.
                                                     
                                                         
                                                             0.038
                                                             0
                                                             Continue the following:  PM support and travel, development of milestone and acquisition-related
documentation, capability refinement and open systems architecture development, resource justification, affordability
assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning,
technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international
cooperation efforts.
                                                        
                                                    
                                                     
                                                         
                                                             0.018
                                                             0
                                                             Continue the following:  PM support and travel, development of milestone and acquisition-related
documentation, capability refinement and open systems architecture development, resource justification, affordability
assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning,
technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international
cooperation efforts.
                                                        
                                                         
                                                             0.018
                                                             0
                                                        
                                                         
                                                             0.018
                                                             0
                                                             Continue the following:  PM support and travel, development of milestone and acquisition-related
documentation, capability refinement and open systems architecture development, resource justification, affordability
assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning,
technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international
cooperation efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0305421N
                                                     RQ-4 Modernization
                                                     
                                                         224.249
                                                         219.403
                                                         202.346
                                                         202.346
                                                         71.964
                                                         115.546
                                                         103.921
                                                         97.393
                                                         75.000
                                                         1404.191
                                                    
                                                
                                                 
                                                     APN/0442
                                                     MQ-4 Triton
                                                     
                                                         552.806
                                                         602.539
                                                         493.273
                                                         493.273
                                                         523.992
                                                         623.077
                                                         632.308
                                                         712.354
                                                         5608.478
                                                         10798.808
                                                    
                                                
                                                 
                                                     APN/0605/J0442
                                                     Spares and Repair Parts
                                                     
                                                         114.652
                                                         43.903
                                                         171.874
                                                         171.874
                                                         4.730
                                                         11.861
                                                         2.793
                                                         0.000
                                                         0.000
                                                         549.618
                                                    
                                                
                                                 
                                                     APN/0596
                                                     MQ-4 Series
                                                     
                                                         13.296
                                                         48.278
                                                         27.994
                                                         27.994
                                                         12.992
                                                         36.992
                                                         50.991
                                                         17.990
                                                         0.000
                                                         208.533
                                                    
                                                
                                                 
                                                     OMN/1D4D
                                                     Weapons Maintenance
                                                     
                                                         9.996
                                                         16.220
                                                         23.902
                                                         23.902
                                                         37.407
                                                         45.926
                                                         46.869
                                                         47.827
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The MQ-4C Triton acquisition approach supports the Navy's Maritime Intelligence, Surveillance, Reconnaissance, and Targeting (MISR&T) Transition Plan by providing a stable and effective baseline early operational capability (EOC) in 2019 to facilitate Fleet introduction and learning while continuing System Development and Demonstration engineering and integrated test on Signals Intelligence (SIGINT) and other upgrades to deliver a Multi-INT configuration at Initial Operational Capability (IOC). Phased capability upgrades will continue post IOC to enable the MQ-4C Triton to keep pace with rapidly evolving technologies and threats, and address correction of deficiencies and obsolescence issues to ensure the Navy maintains persistent Intelligence, Surveillance and Reconnaissance dominance through the system's lifecycle.
                                             Successfully achieve Operational Evaluation and EOC.
                                        
                                         
                                             Prior to FY10, MQ-4C Triton, formerly known as RQ-4 Broad Area Maritime Surveillance (BAMS), was budgeted for in PE 0305205N: Endurance Unmanned Aer Veh.
                                             
                                                 
                                                     Product Development
                                                     The Primary Hardware Development line resources Northrop Grumman for prime contractor activities, which include System Development and Demonstration (SDD) and System Demonstration Test Article (SDTA) vehicles and Fatigue Testing.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             Rancho Bernardo, CA
                                                             
                                                                 2766.685
                                                                 
                                                                     76.558
                                                                     2017-11
                                                                
                                                                 
                                                                     12.263
                                                                     2018-11
                                                                
                                                                 
                                                                     9.723
                                                                
                                                                 
                                                                     9.723
                                                                     2019-11
                                                                
                                                                 50.407
                                                                 2915.636
                                                                 2910.636
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 19.031
                                                                 
                                                                     0.010
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 19.041
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 239.824
                                                                 
                                                                     4.500
                                                                     2017-11
                                                                
                                                                 
                                                                     1.436
                                                                     2018-11
                                                                
                                                                 
                                                                     1.458
                                                                
                                                                 
                                                                     1.458
                                                                     2019-11
                                                                
                                                                 2.885
                                                                 250.103
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 13.418
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.418
                                                            
                                                        
                                                         
                                                             Contractor Engineering
                                                             C
                                                             CPFF
                                                             Mitre
                                                             Mclean, VA
                                                             
                                                                 4.044
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.044
                                                                 4.044
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev no longer in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 24.553
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 24.553
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.552
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 21.552
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 21.300
                                                                 
                                                                     0.025
                                                                     2017-11
                                                                
                                                                 
                                                                     0.005
                                                                     2018-11
                                                                
                                                                 
                                                                     0.005
                                                                
                                                                 
                                                                     0.005
                                                                     2019-11
                                                                
                                                                 0.020
                                                                 21.355
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 54.359
                                                                 
                                                                     0.300
                                                                     2017-11
                                                                
                                                                 
                                                                     0.300
                                                                     2018-11
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2019-11
                                                                
                                                                 1.200
                                                                 56.459
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 10.784
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.784
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 19.675
                                                                 
                                                                     0.695
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.370
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 150.343
                                                                 
                                                                     10.640
                                                                     2017-11
                                                                
                                                                 
                                                                     0.373
                                                                     2018-11
                                                                
                                                                 
                                                                     0.280
                                                                
                                                                 
                                                                     0.280
                                                                     2019-11
                                                                
                                                                 0.000
                                                                 161.636
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.133
                                                                 
                                                                     1.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.133
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation (SATCOMM)
                                                             MIPR
                                                             DITCO
                                                             Various
                                                             
                                                                 10.835
                                                                 
                                                                     0.349
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 11.184
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.507
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.507
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             Various
                                                             Various
                                                             
                                                                 1.754
                                                                 
                                                                     0.038
                                                                     2017-11
                                                                
                                                                 
                                                                     0.018
                                                                     2018-11
                                                                
                                                                 
                                                                     0.018
                                                                
                                                                 
                                                                     0.018
                                                                     2019-11
                                                                
                                                                 0.054
                                                                 1.882
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Ausley
                                                             Lexington Park, MD
                                                             
                                                                 26.324
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 26.324
                                                                 26.324
                                                            
                                                        
                                                         
                                                             Prior year cost no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 5.008
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.008
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                                                     Proj 4020
                                                     
                                                         
                                                             Acquisition Milestones: Full Rate Production
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Multi-INT Early Operational Capability (IFC 4.0)
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Baseline Early Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development and Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Phased Capability Upgrades - Multi-INT (IFC 4.0)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IFC-5.0 Development and Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Future Capability Development
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Airframe Fatigue Testing and Analysis
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Integrated Test (Combined/Developmental/Operational)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Multi-INT Initial Operational Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: IFC-5.0 Integrated Test (Combined/Developmental/Operational)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Baseline Operational Test Event
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 3 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 4 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 5 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 6 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 7 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 8 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 9 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 1 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 2 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 3 Delivery
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 4 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 5 Delivery
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 6 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0305231N
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                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     490.533
                                     62.656
                                     24.143
                                     29.618
                                     29.618
                                     29.763
                                     20.300
                                     12.637
                                     8.991
                                     146.213
                                     824.854
                                
                                 The MQ-8 Unmanned Air System is a Joint Military Intelligence Program.

The MQ-8 Unmanned Air System is popularly known as "Fire Scout".  The program achieved MS C in June 2017.  The program includes MQ-8B air vehicles, MQ-8C air vehicles, and associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS) and support equipment.  In addition to the air vehicles, Radar and Weapons capabilities were developed under the Navy's Rapid Deployment Capability (RDC) authorities.  All acquisition actions previously planned under the RDCs have transitioned into the Program of Record (POR).  Current analysis has determined that a total procurement of 68 air vehicles will satisfy current and foreseeable operational needs. 
 
The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay).  Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 
 
The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases.  Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL).  The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols.

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment. The schedules for MCS and UCARS components are based on host ship requirements, while schedules for air vehicle components, support equipment, and training equipment are based on operational deployment plans.  A limited number of land-based mission control systems supplement the shipboard systems to support shore-based operations, such as pre-deployment or acceptance functional check flights. These land-based mission control stations will also support depot-level maintenance/post-maintenance activities.  The MQ-8C provides additional mission endurance and payload-weight-power, increased reliability, and improved maintainability to the MQ-8 Fire Scout System.  MQ-8 systems will support missions on Littoral Combat Ship (LCS), Expeditionary Mobile Base (T-ESB), FFG(X), and/or suitably-equipped air capable ships.  Quantities of air vehicles are derived from LCS and/or suitably-equipped air capable ship deployment requirements for Surface Warfare and Mine Countermeasures mission sets.

The MQ-8 Radar capability is the initial effort as part of the Surface Warfare (SUW) Increment of the MQ-8C.  A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System.  This system will provide the MQ-8 operators and the supported LCS, T-ESB and FFG(X) crew enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities.  The maritime Radar will be fully integrated with the Mission Control Systems (MCS) and ship's combat systems providing data in standardized format for ease of dissemination to other users.

The MQ-8C Link-16 capability will disseminate sensor tack data to other Link-16 participants contributing to the Common Operational Picture.   Both Line-of-Sight (LOS) and Beyond (BLOS) capability will connect Fleet users and disadvantaged users increasing situational awareness.  Additionally, the Link-16 In-Flight Target Update (IFTU) capability will allow for Network Enabled Weapon Targeting (NEW-T) for Over-the-Horizon Targeting (OTH-T).  Minotaur will be used to correlate sensor data and manage the Link-16 network.

This budget prioritizes system wholeness to ensure program of record capabilities are fully integrated and support fleet requirements.  System wholeness supports completion of MQ-8C operational test requirements, development of radar, and component redesign required to maintain system hardware.
                                 
                                     
                                         62.656
                                         9.843
                                         17.687
                                         17.687
                                    
                                     
                                         62.656
                                         24.143
                                         29.618
                                         29.618
                                    
                                     
                                         0.000
                                         14.300
                                         11.931
                                         11.931
                                    
                                     
                                         
                                             14.300
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     12.000
                                                     12.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.069
                                                     -0.069
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $11.000 million to account for the availability of prior year execution balances.

FY 2020 budget incorporates the execution delays caused by protest of the Radar Source Selection, while maintaining the Radar schedule.  The additional increase to the FY 2020 budget is required to support critical activities which consist of conducting flight test, integration of MQ-8C Radar, and support Link-16 integration. The FY 2020 budget includes the addition of Link-16 to the Program of Record. 

The FY2019 budget increased due to Congressional Adds provided for Radar Integration ($5.5M) and Weapons Capability Integration ($8.8M).  The Congressional Add for Radar Integration is required for MQ-8C Radar System wholeness in order to maintain the Radar schedule in support of IOC and deployment dates.  The increase in FY2019 Radar funding supports Radar System Developmental Test (DT) in FY2019 and continued studies for MQ-8C Sense and Avoid (SAA) and Back-up Landing System capabilities to support MQ-8C operational employment with Radar. The Congressional add for Weapons Capability Integration ($8.8M) supports requirements outlined in the MQ-8C Capabilities Production Document (CPD), to include trade studies for MQ-8C weaponization.      

Technical:  FY 2020 adds Link-16 capability with In-Flight Target Updates (IFTU) to Network Enabled Weapons for Over-the-Horizon Targeting (OTH-T). Remaining FYDP funding supports completion of Radar development, MQ-8C and Radar test requirements, and continued weapons studies.  Radar and weapons funding supports requirements outlined in the MQ-8C Capabilities Production Document (CPD).  Test funding supports developmental test and operational test events to meet Initial Operational Capability (IOC), and deployment dates.  Future payload efforts will be considered when developing current efforts.
 
Schedule: 	
Updated milestone reviews and contract award dates for Radar and Link-16.  Added contract award dates for Weapons studies. 
Updated production and delivery schedules for the current production plan.
Added Milestone reviews and contract award dates for Link-16.
                                
                                 
                                     
                                         2768
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                                         253
                                         
                                             490.533
                                             62.656
                                             9.843
                                             29.618
                                             29.618
                                             29.763
                                             20.300
                                             12.637
                                             8.991
                                             146.213
                                             810.554
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This budget prioritizes system wholeness to ensure program of record capabilities are fully integrated and support fleet requirements.  System wholeness supports completion of MQ-8C operational test requirements, development of radar, development of Link-16, component redesign required to maintain system hardware and trade studies for the MQ-8C weaponization requirements.

The MQ-8 Unmanned Air System is popularly known as "Fire Scout".  The program achieved MS C in June 2017.  The program includes MQ-8B air vehicles, MQ-8C air vehicles, and associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS) and support equipment.  In addition to the air vehicles, Radar and Weapons capabilities were developed under the Navy's Rapid Deployment Capability (RDC) authorities.  All acquisition actions previously planned under the RDCs have transitioned into the Program of Record (POR).  Current analysis has determined that a total fleet requirement of 68 air vehicles (59 procurement and 9 RDT&EN / 30 MQ-8Bs and 38 MQ-8Cs) will satisfy current Fleet needs. 
 
The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay).  Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 
 
The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases.  Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL).  The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols.

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment. The schedules for MCS and UCARS components are based on host ship requirements, while schedules for air vehicle components, support equipment, and training equipment are based on operational deployment plans.  A limited number of land-based mission control systems supplement the shipboard systems to support shore-based operations, such as pre-deployment or acceptance functional check flights. These land-based mission control stations will also support depot-level maintenance/post-maintenance activities.  The MQ-8C provides additional mission endurance and payload-weight-power, increased reliability, and improved maintainability to the MQ-8 Fire Scout System.  MQ-8 systems will support missions on Littoral Combat Ship (LCS), Expeditionary Mobile Base (T-ESB), FFG(X), and/or suitably-equipped air capable ships.  Quantities of air vehicles are derived from LCS and/or suitably-equipped air capable ship deployment requirements for Surface Warfare and Mine Countermeasures mission sets.

The MQ-8 Radar capability is the initial effort as part of the Surface Warfare (SUW) Increment of the MQ-8C.  A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System.  This system will provide the MQ-8 operators and the supported LCS crew enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities.  The maritime Radar will be fully integrated with the Mission Control Systems (MCS) and ship's combat systems providing data in standardized format for ease of dissemination to other users.

The MQ-8C Link-16 capability will disseminate sensor tack data to other Link-16 participants contributing to the Common Operational Picture.  This capability will connect Fleet users and disadvantaged users increasing situational awareness.  Additionally, the Link-16 In-Flight Target Update (IFTU) capability will allow for Network Enabled Weapon Targeting (NEW-T) for Over-the-Horizon Targeting (OTH-T).  Minotaur will be used to correlate sensor data and manage the Link-16 network.

The MQ-8C Weapons capability integration study will evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD).   Weapons trade study will be conducted to assess the mission effectiveness and potential impacts of adding candidate weapons systems to the MQ-8C Fire Scout in a Surface Warfare (SUW) scenario.  Additional trade studies will be conducted to analyze weapons platform integration, software architecture, stores management, and air vehicle structural requirements for addition of the MQ-8C Weapons capability.
                                             
                                                 
                                                     Hardware and System Development
                                                     
                                                         
                                                             31.375
                                                             0
                                                             Continued MQ-8C hardware, software modifications, other payload integration, cyber vulnerability closure and safety capability improvements such as backup landing system and collision avoidance systems. Continued MQ-8 integration and testing on LCS. Continued integration of the selected Radar with the MQ-8C Air Vehicle and MCS. Conducted qualification of the selected Radar for the MQ-8C operational environment. Continued System Integration Lab testing
of the software build for the maritime Radar integration. Continued MQ-8 FOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             1.193
                                                             0
                                                             Continue MQ-8C hardware, software modifications, other payload integration, cyber vulnerability closure and safety capability improvements such as backup landing system and collision avoidance systems. Continue MQ-8 integration and testing on LCS. Continue integration of the selected Radar with the MQ-8C Air Vehicle and MCS. Complete qualification of the selected Radar for the MQ-8C operational environment. Complete System Integration Lab testing of the software build for the maritime Radar integration. Continue MQ-8 FOT&E. Finalize Statement of Work, specification documentation, draft Request for Proposals (RFP), and release RFPs for Link-16. Conduct MQ-8C Weapons Studies.
                                                        
                                                         
                                                             13.716
                                                             0
                                                        
                                                         
                                                             13.716
                                                             0
                                                             Continue MQ-8C hardware, software modifications, other payload integration, cyber vulnerability closure and safety capability improvements such a backup landing system and collision avoidance systems. Continue MQ-8 integration and testing on LCS. Continue integration of the selected Radar with the MQ-8C Air Vehicle and MCS.  Award contracts and hold System Requirements Review (SRR) for Link-16. Complete System Integration Lab testing of the software build for the maritime Radar integration. Continue MQ-8 FOT&E.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increases funding supports MQ-8C Link-16 capability and integration efforts and radar development.
                                                    
                                                
                                                 
                                                     Development/Operational Testing
                                                     
                                                         
                                                             19.616
                                                             0
                                                             Completed Dynamic Interface testing of MQ-8C on both classes of LCS. Continued MQ-8C developmental testing of hardware and software modifications and planning for the other payload integration. Conducted Operational Test and Evaluation testing of MQ-8C on LCS. Completed transition of the test team from contractor to government. Initiated MQ-8C IOT&E and continued MQ-8 FOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             5.268
                                                             0
                                                             Continue Dynamic Interface testing of MQ-8C on both classes of Littoral Combat Ship (LCS). Continue MQ-8C developmental testing of hardware and software modifications and planning for other payload integration. Start developmental testing for Radar integration on MQ-8C. Complete MQ-8C IOT&E and continue MQ-8 FOT&E.
                                                        
                                                         
                                                             7.353
                                                             0
                                                        
                                                         
                                                             7.353
                                                             0
                                                             Continue MQ-8C developmental testing of hardware and software modifications and planning for other payload integration. Continue developmental Testing of the maritime Radar on the MQ-8C Air Vehicle. Continue MQ-8 FOT&E.  Support Link-16 integration efforts on the MQ-8C to include System Requirements Review (SRR).
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funding takes into account the execution delays caused by protest of the Radar Source Selection while maintaining the Radar schedule.  Additionally, FY 2020 budget supports critical flight test, development, and integration of MQ-8C Radar and Link-16.
                                                    
                                                
                                                 
                                                     Engineering and Technical Services
                                                     
                                                         
                                                             11.665
                                                             0
                                                             Continued engineering, program technical management, logistics support of the MQ-8C.  Continued acquisition planning and execution to transition the Radar and Weapons capabilities.  Continued Radar, Weapons, other payloads, LCS integration, and system studies and design.  Continue MQ-8 FOT&E.
                                                        
                                                    
                                                     
                                                         
                                                             3.382
                                                             0
                                                             Continue engineering, program technical management, and logistics support of the MQ-8C.  Continue acquisition planning and execution to transition the Radar and Weapons capabilities.  Continue Radar, Weapons, other payloads, LCS integration, and system studies and design.  Continue MQ-8 FOT&E.
                                                        
                                                         
                                                             8.549
                                                             0
                                                        
                                                         
                                                             8.549
                                                             0
                                                             Continue engineering, program technical management, logistics support of the MQ-8C. Continue acquisition planning and execution to transition the Radar and Weapons capabilities. Continue Radar, Weapons, other payloads, LCS integration, and system studies and design. Continue MQ-8 FOT&E.  Initiate Link-16 System Integration studies and procurement development.  Award contracts and hold System Requirements Review (SRR) for the Link-16 Program of Record.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase results from Radar flight testing and Link-16 integration.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0443
                                                     MQ-8 UAV
                                                     
                                                         128.812
                                                         89.061
                                                         44.957
                                                         44.957
                                                         40.377
                                                         59.222
                                                         40.485
                                                         41.288
                                                         56.632
                                                         1582.170
                                                    
                                                
                                                 
                                                     APN/0605
                                                     MQ-8 UAV Spares
                                                     
                                                         0.243
                                                         0.000
                                                         0.099
                                                         0.099
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         15.939
                                                         128.209
                                                    
                                                
                                                 
                                                     APN/0588
                                                     MQ-8 Series
                                                     
                                                         22.593
                                                         37.907
                                                         34.686
                                                         34.686
                                                         40.047
                                                         33.791
                                                         31.016
                                                         31.050
                                                         36.111
                                                         315.846
                                                    
                                                
                                            
                                             The Navy's acquisition strategy capitalizes on prior Rapid Deployment Capability efforts, while leveraging existing program investments.  The acquisition strategy maintains commonality of MQ-8B and MQ-8C systems, payloads, avionics, software, and ancillary equipment where possible.  The acquisition strategy supports the revised Capability Production Document.  Initial Operational Capability of an MQ-8B-based system was achieved in 2QFY14 while IOC of an MQ-8C-based system onboard Littoral Combat Ship (LCS) is anticipated in 1QFY19.  The maritime Radar has been competitively selected.  The integration effort will require sole source contracts to the current prime Original Equipment Manufacturers (OEM) for the Tactical Control System (TCS) and the MQ-8 Fire Scout air vehicle.  The Link-16 effort will require sole source contracts to the current prime OEM for the TCS, Link-16 J-series Message Implementation Plan, and the MQ-8 Fire Scout air vehicle.  Existing Department of Defense contracts will be leveraged for Link-16 Terminal, Minotaur, and peripheral procurements.
                                             Successfully provide an MQ-8C air vehicle that supports operational deployments.  Successfully provide a Radar capability for operational deployments.  Successfully achieve LCS integration.  Successfully provide a Link-16 with In-Flight Target Update capability for operational deployments.
                                        
                                         
                                             OT&E includes MQ-8C FOT&E
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Primary Hardware Development (MQ-8)
                                                             C
                                                             CPIF
                                                             Northrop Grumman Corp
                                                             San Diego, CA
                                                             
                                                                 345.704
                                                                 
                                                                     26.338
                                                                     2017-11
                                                                
                                                                 
                                                                     0.392
                                                                     2018-11
                                                                
                                                                 
                                                                     5.566
                                                                
                                                                 
                                                                     5.566
                                                                     2020-01
                                                                
                                                                 92.273
                                                                 470.273
                                                                 474.845
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (MQ-8)
                                                             C
                                                             CPIF
                                                             Raytheon Corp
                                                             Falls Church, VA
                                                             
                                                                 24.251
                                                                 
                                                                     2.537
                                                                     2017-11
                                                                
                                                                 
                                                                     0.801
                                                                     2018-11
                                                                
                                                                 
                                                                     0.650
                                                                
                                                                 
                                                                     0.650
                                                                     2020-01
                                                                
                                                                 23.085
                                                                 51.324
                                                                 51.674
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (RADAR OEM)
                                                             C
                                                             CPIF
                                                             Leonardo MW
                                                             Edinburgh, United Kingdom
                                                             
                                                                 10.821
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 10.821
                                                                 10.821
                                                            
                                                        
                                                         
                                                             Primary Hardware Development (Minotaur)
                                                             C
                                                             BA
                                                             John Hopkins University
                                                             Laurel, MD
                                                             
                                                                 1.850
                                                                 
                                                                     2.500
                                                                     2018-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 6.500
                                                                 10.850
                                                                 10.328
                                                            
                                                        
                                                         
                                                             Primary Hardware Development(Link-16)
                                                             C
                                                             CPIF
                                                             Northrop Grumman
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.500
                                                                
                                                                 
                                                                     4.500
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 4.500
                                                            
                                                        
                                                         
                                                             Primary Hardware Development(Link-16)
                                                             C
                                                             CPIF
                                                             Raytheon Corp
                                                             Falls Church, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-06
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Primary Hardware Development(Link-16)
                                                             C
                                                             BA
                                                             John Hopkins University
                                                             Laurel, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                         
                                                             Primary Hardware Development(Link-16)
                                                             TBD
                                                             TBD
                                                             TBD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 1.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 3.051
                                                                 
                                                                     1.819
                                                                     2017-11
                                                                
                                                                 
                                                                     0.385
                                                                     2018-11
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2019-12
                                                                
                                                                 10.431
                                                                 15.936
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWCAD
                                                             PAXRV, MD
                                                             
                                                                 16.275
                                                                 
                                                                     12.569
                                                                     2017-11
                                                                
                                                                 
                                                                     4.484
                                                                     2018-11
                                                                
                                                                 
                                                                     3.500
                                                                
                                                                 
                                                                     3.500
                                                                     2019-12
                                                                
                                                                 25.017
                                                                 61.845
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation/QRA
                                                             WR
                                                             NAWC
                                                             Various
                                                             
                                                                 10.434
                                                                 
                                                                     7.047
                                                                     2017-11
                                                                
                                                                 
                                                                     0.784
                                                                     2018-11
                                                                
                                                                 
                                                                     3.603
                                                                
                                                                 
                                                                     3.603
                                                                     2019-11
                                                                
                                                                 20.319
                                                                 42.187
                                                            
                                                        
                                                         
                                                             Prior Years T&E no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.646
                                                                 
                                                                     0.000
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                                             The MQ-8 Unmanned Air System program, popularly known as "Fire Scout", includes MQ-8B air vehicles (AV), MQ-8C AV, associated Mission Control Systems (MCS), Unmanned Aerial Vehicle Common Automatic Recovery Systems (UCARS), and payloads, to include Radar and weapons capabilities. 

The MQ-8 System provides real-time and non-real-time Intelligence, Surveillance and Reconnaissance (ISR) data to tactical users without the use of manned aircraft or reliance on limited joint theater or national assets. The baseline MQ-8 can accomplish missions including over-the-horizon tactical reconnaissance, classification, targeting and laser designation and battle damage assessment (including voice communications relay). Development efforts respond to emerging fleet requirements through integration and improvements to Common Operational Picture capabilities, avionics, payloads, range, endurance, and targeting. 

The MQ-8 launches and recovers vertically, and can operate from suitably-equipped air capable ships, as well as confined area land bases. Interoperability is achieved through the use of the Tactical Control System (TCS) software in the MCS, also referred to as a Ground Control Station (GCS), and through the use of the Tactical Common Data Link (TCDL). The data from the MQ-8 is provided through standard DoD Command, Control, Communications, Computers and ISR (C4ISR) system architectures and protocols. 

A deployed MQ-8 system includes air vehicle(s), payloads (i.e. electro-optical/infrared/laser designator-range finder, Automated Identification System, voice communications relay, Radar, Weapons, and other specialty payloads), MCS (with TCS and TCDL integrated for interoperability), a UCARS for automatic launch and recovery, and associated spares and support equipment.

The MQ-8 Radar capability is the initial effort of the Surface Warfare (SUW) Increment to the MQ-8C. A non-developmental maritime Radar has been competitively selected for integration into the MQ-8C Fire Scout System. This system will provide MQ-8 operators enhanced situational awareness of the Recognized Maritime Picture (RMP) by providing multiple operational modes to include surface search, track, Inverse Synthetic Aperture Radar (ISAR) maritime target classification, and Synthetic Aperture Radar (SAR) target classification capabilities. The maritime Radar will be fully integrated with the MCS and ship's combat systems, providing data in standardized format for ease of dissemination to other users. 

The MQ-8C Weapons Capability Integration study will evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD).   Weapons trade study will be conducted to assess the mission effectiveness and potential impacts of adding candidate weapons systems to the MQ-8C Fire Scout in a Surface Warfare (SUW) scenario.  Additional trade studies will be conducted to analyze weapons platform integration, software architecture, stores management, and air vehicle structural requirements for addition of the MQ-8C Weapons capability.
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                                                         FY 2019 Congressional Add funding provided to support MQ-8C Radar hardware, software modifications, payload integration, cyber vulnerability closure, and related MQ-8C Air Vehicle (AV) safety capability improvements. Funding supports integration of the selected Radar with the MQ-8C AV and Mission Control Station (MCS), completes qualification of the selected Radar for the MQ-8C operational environment, and initiates Developmental Testing (DT) for Radar hardware and software modification integration on the MQ-8C AV. Provides engineering, program technical management, logistics and T&E support of the MQ-8C AV and Radar programs.
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                                                         FY 2019 Congressional Add funding provided to support MQ-8C Weapons Capability Integration studies and evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD). A weapons trade study will be conducted to assess the mission effectiveness and potential impacts of adding candidate weapons systems to the MQ-8C AV in a surface warfare scenario. Additional trade studies will be conducted to analyze weapons platform integration, software architecture, stores management, and MQ-8C AV structural requirements for the addition of weapons capabilities.
                                                    
                                                
                                            
                                             Successfully provide MQ-8 Radar capability as part of the Surface Warfare (SUW) Increment to the MQ-8C. The MQ-8C Weapons capability integration study will evaluate weapons requirements outlined in the MQ-8C Capabilities Production Document (CPD).
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                                 The Small Unit Remote Scouting System (SURSS) - The SURSS program procures unmanned aircraft systems (UAS) to provide battalion/company/detachment level units with scalable airborne reconnaissance and surveillance capabilities to aid in detecting, identifying, engaging, or avoiding enemy units. Multiple systems, to include RQ-12 Wasp, RQ-11 Raven, RQ-20 Puma and various Nano/VTOL UAS's are required to meet various operational requirements delineated in the Operational Requirements Document. They continue to be planned as the current solutions for Group 1 and Group 2 capability needs while both Navy and Marine Corps finalize the transition of revised requirements to address Intelligence, Surveillance, and Reconnaissance (AISR) Capability Set via a new Capability Development Document (CDD), the intended successor to the current ORD.  The new CDD shall incorporate unique mission kits, mission payloads, air vehicle enhancements, and modifications of UAS and related ground control stations for the family of Group 1 tactical UAS systems including Group 1 Short Range/Short Endurance (SR/SE), Group 1 Medium Range/Medium Endurance (MR/ME), and Group1/Group 2 Long Range/Long Endurance (LR/LE).  The SURSS program also conducts Field User Evaluations (FUEs) to support Universal Urgent Needs Statements (UUNS) that inform future USMC system procurement and ensure Marines have the most current technology available.

Development efforts for SURSS are ongoing in order to keep Group I-II UAS capability in line with emerging technologies and threats.  SURSS is developing a Single Operator Man-Portable Ground Control System (SOMGCS) to integrate with the Target Handoff System (THS) to improve portability and digital interoperability.  SOMGCS/THS provides enhanced opportunities to detect irregular and asymmetric threats in a variety of domains, to include urban domains, providing the warfighter with enhanced situational awareness and understanding. SOMGCS/THS reduces the size, weight, and man power required to operate a SURSS GCS, increases the mobility of the operator, and improves digital interoperability. SOMGCS/THS is fully mobile and can be attached to the operator while the fielded GCS requires setup at a static location.  Mobile ad-hoc network (MANET) communication relay, laser marker, and Signals Intelligence (SIGINT) payloads integration are being developed to improve effectiveness and interoperability to better support the warfighter.  Improvements such as solar technology, improved batteries, software upgrades, and alternative repair components are being explored to improve effectiveness, reliability, and reduce support costs.
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                                             Small Unit Remote Scouting System (SURSS) - The SURSS program procures unmanned aircraft systems (UAS) to provide battalion/company/detachment level units with scalable Airborne Intelligence, Surveillance and Reconnaissance (AISR) capabilities to aid in detecting, identifying, engaging, and/or avoiding enemy units.  Currently procured RQ-12 Wasp, RQ-11 Raven, RQ-20 Puma and various Nano/Vertical Takeoff & Landing (VTOL) UASs meet validated operational requirements delineated in the Operational Requirements Document (ORD).  They continue to be planned as the current solutions for Group 1 and Group 2 capability needs while both Navy and Marine Corps finalize the transition of revised requirements to address the AISR capability set via a new Capability Development Document (CDD) with the intended successor to the current ORD.  The new CDD shall incorporate unique mission kits, mission payloads, air vehicle enhancements, and modifications of UAS and related ground control stations for the family of Group 1 tactical UAS systems including Group 1 Short Range/Short Endurance (SR/SE), Group 1 Medium Range/Medium Endurance (MR/ME), and Group1/Group 2 Long Range/Long Endurance (LR/LE).  Group 1 UAS are small systems, less than 20 pounds in weight and Group 2 are medium systems, between 21 pounds and 55 pounds in weight.  

The SURSS program also conducts Field User Evaluations (FUEs) to support Universal Urgent Needs Statements (UUNS) that inform future USMC system procurement the most current technology available. A Single Operator Man-Portable Ground Control System (GCS) / Target Handoff System(SOMGCS/THS) capability provides enhanced opportunities to detect irregular and asymmetric threats in a variety of domains, to include urban domains, providing the warfighter with enhanced situational awareness and understanding. A SOMGCS/THS capability reduces the size, weight, and manpower required to operate a SURSS GCS, increases the mobility of the operator, and improves digital interoperability. A SOMGCS/THS capability shall be fully mobile and can be attached to the operator while the fielded GCS requires setup at a static location.

SR/SE capabilities are transitioning with revised requirements vice the existing ORD (Block 0) requirements to a next generation capability:  Existing ORD (Block 0) capabilities are satisfied by the RQ-12A Wasp UAS.  Wasp is a small, all environment UAS with a wingspan of 3.3 feet weight of 2.25 pounds and endurance of 60 minutes.  The payload consists of a gimbaled turret with Electro Optical/Infrared (EO/IR) sensor.  It allows maximum portability and provides near-real-time reconnaissance required by the platoon and rifle squad.  SR/SE (ORD Block 0) assets reduce the request-to-response timeframe for ISR services by eliminating delays or denials for ISR coverage due to an imbalance of other UAS assets that might otherwise be available.

MR/ME capabilities are transitioning with revised requirements vice the existing ORD (Block 1) requirements to a next generation capability:  Existing ORD (Block 1) capabilities are satisfied by the RQ-11B Raven UAS. Raven is a small UAS with a wingspan of 4.6 feet, weight of 5 pounds and endurance of 90 minutes.  Raven employs a gimbaled EO/IR sensor.  Raven provides the company level unit an organic, near-real-time ISR capability that facilitates rapid battlefield decision making.

LR/LE capabilities are transitioning with revised requirements vice the existing ORD (Block 2) requirements to a next generation capability.  Existing ORD (Block 2) capabilities are satisfied by the RQ-20B Puma UAS. Puma is an all environment UAS with a wingspan of 9.2 feet, weight of 13 pounds and endurance of 2.5 hours.  The Puma has demonstrated ranges of up to 28 kilometers.  The standard payload consists of a gimbaled turret with an EO/IR sensor; a Signals Intelligence payload is also available. Puma provides an organic, persistent ISR capability to battalion level units, Route Clearance Platoons (RCP) and Combat Logistics Patrols (CLP) to enhance force protection and detect Improvised Explosive Devices (IEDs).
                                             
                                                 
                                                     Product Development and Support
                                                     
                                                         
                                                             1.086
                                                             0
                                                             -Continued SOMGCS/Target Handoff System(THS) development and transition to production.
-Continued development and integration of Mobile Ad hoc Networks communication relay (MANET).
-Continued development of SIGINT.
                                                        
                                                    
                                                     
                                                         
                                                             0.256
                                                             0
                                                             -Continue and complete integration of electronic warfare capability (SIGINT) kit, laser marker, and Mobile Ad hoc Networks communication relay (MANET) with RQ-20 PUMA.
-Initiate software development for SOMGCS/THS to improve digital interoperability with RQ-20 PUMA.
                                                        
                                                         
                                                             0.259
                                                             0
                                                        
                                                         
                                                             0.259
                                                             0
                                                             -Initiate integration of electronic warfare capability (SIGINT) kit, laser marker, and Mobile Ad hoc Networks communication relay (MANET).
-Complete software development for SOMGCS/THS to improve digital interoperability with RQ-20 PUMA.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         No significant change.
                                                    
                                                
                                                 
                                                     Test and Evaluation (Operational Assessment)
                                                     
                                                         
                                                             0.916
                                                             0
                                                             -Initiated operational assessment of MANET, and Laser Marker for RQ-20 PUMA
-Initiated assessment of low cost, commercial available Unmanned Aerial Systems to inform future procurements, and determined potential adversary capabilities.
-Initiated operational assessment of SOMGCS for RQ-20 PUMA.
                                                        
                                                    
                                                     
                                                         
                                                             0.268
                                                             0
                                                             -Continue operational assessment of MANET, and Laser Marker for RQ-20 PUMA.
-Continue assessment of low cost, commercial available Unmanned Aerial Systems to inform future procurements, and determine potential adversary capabilities.
-Complete operational assessment of SOMGCS for RQ-20 PUMA.
                                                        
                                                         
                                                             0.250
                                                             0
                                                        
                                                         
                                                             0.250
                                                             0
                                                             -Continue operational assessment of MANET, and Laser Marker for future platforms.
-Continue assessment of low cost, commercial available Unmanned Aerial Systems to inform future procurements, and determine potential adversary capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was decreased by $0.018M due to SOMGCS effort completing in FY19.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4757
                                                     RQ-11 UAV
                                                     
                                                         10.154
                                                         3.848
                                                         34.711
                                                         34.711
                                                         39.845
                                                         30.623
                                                         18.449
                                                         19.353
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The program office is pursuing a rapid acquisition approach to quickly field new technology and capabilities to the warfighter. The strategy is to use evolutionary acquisition with incremental developments to meet the final desired Small Unit Remote Scouting System (SURSS) requirements (Joint USMC/USA/SOCOM capabilities). The next increment will involve an evolution to a Group 1-2 (Family of System) individually capable of executing requirements for long, medium and short range missions in fulfillment of the SURSS requirement and the transition to the capability set as determined to meet the Next Generation requirements.  A comprehensive review of the Next Generation service small UAS needs and requirements are being generated at CD&I to update current requirements documents.
                                             Successful operational test of MANET, SIGINT and Laser Marker payloads.
Successful operational test of SOMGCS.
Fielding of the SOMGCS, MANET, SIGINT and Laser Marker payloads in accordance with planned schedule.
Demonstrated improvements in Digital Interoperability.
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                                                             Spectrum Selloff: Army Led RQ-11/RQ-20 Spectrum Transition
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                                                             Mobile Ad-Hoc Network (MANET): MANET Development and Integration
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                                 Operational Systems Development
                                 
                                     79.040
                                     4.827
                                     5.265
                                     11.545
                                     11.545
                                     8.895
                                     6.126
                                     6.083
                                     6.203
                                     Continuing
                                     Continuing
                                
                                 The RQ-21A BLACKJACK (formerly known as The Small Tactical Unmanned Aircraft System (STUAS)) is a combined United States Navy (USN) and United States Marine Corps (USMC) program that provides persistent maritime and land-based tactical Intelligence, Surveillance, and Reconnaissance/Target Acquisition support for tactical level maneuver decisions and unit level force defense/force protection for Naval amphibious assault ships (multi-ship classes) and Navy and Marine land forces. This system will support Naval Missions such as building the Recognized Maritime Picture, Maritime Security Operations, Maritime Interdiction Operations, and provide support for Naval Units operating from sea/shore in Overseas Contingency Operations.  This submission is the USNs portion of the program and has been coordinated with the USMC budget submission PE 0305239M (RQ-21A).

The RQ-21A BLACKJACK system will continue to evolve and upgrade capabilities to satisfy capabilities shortfalls, new requirements, and reliability, maintainability and safety issues.  Upgraded capabilities may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Laser Designator, Frequency Agile Communications Relay, Digital Common Data Link, and cyclic refresh of the Electro-Optical/Infrared camera. RQ-21A BLACKJACK will also continue to expand its shipboard capability across new ship classes.
  
This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full-rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         4.835
                                         5.360
                                         5.103
                                         5.103
                                    
                                     
                                         4.827
                                         5.265
                                         11.545
                                         11.545
                                    
                                     
                                         -0.008
                                         -0.095
                                         6.442
                                         6.442
                                    
                                     
                                         
                                             -0.095
                                        
                                         
                                             -0.008
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     6.494
                                                     6.494
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -0.052
                                                     -0.052
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $0.458M to account for the availability of prior year execution balances.

FY 2020 increase of $6.1 million in funding for the development of the vertical takeoff and landing (VTOL) kit for the RQ-21A.

Note 1: FOT&E periods updated with additional details and events added in FY 2023 and FY 2024.
Note 2: IDIQ Contract Award schedule milestone added to the schedule.
Note 3: Correction of Deficiencies Modifications added to the schedule.
Note 4: Capability Upgrade Development added to the schedule.
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                                             8.895
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                                             6.083
                                             6.203
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                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The RQ-21A BLACKJACK (formerly known as The Small Tactical Unmanned Aircraft System (STUAS)) is a combined United States Navy (USN) and United States Marine Corps (USMC) program that provides persistent maritime and land-based tactical Intelligence, Surveillance, and Reconnaissance/Target Acquisition support for tactical level maneuver decisions and unit level force defense/force protection for Naval amphibious assault ships (multi-ship classes) and Navy and Marine land forces. This system will support Naval Missions such as building the Recognized Maritime Picture, Maritime Security Operations, Maritime Interdiction Operations, and provide support for Naval Units operating from sea/shore in Overseas Contingency Operations.  This submission is the USNs portion of the program and has been coordinated with the USMC budget submission PE 0305239M (RQ-21A).

The RQ-21A BLACKJACK system will continue to evolve and upgrade capabilities to satisfy capabilities shortfalls, new requirements, and reliability, maintainability and safety issues.  Upgraded capabilities may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Laser Designator, Frequency Agile Communications Relay, Digital Common Data Link, new launch and recovery methods, parts durability and manufacturability, and cyclic refresh of the Electro-Optical/Infrared (EO/IR) camera. RQ-21A BLACKJACK will also continue to expand its shipboard capability across new ship classes.
                                             
                                                 
                                                     Upgrade Efforts
                                                     
                                                         
                                                             1.523
                                                             0
                                                             RQ-21A Blackjack Corrective Action Program continues the correction of deficiencies from the Initial Operational Test and Evaluation (IOT&E) Report. The program continues software engineering and development for block software updates. The program continues to assess improvements to the fuel tank, maximum gross takeoff weight, recovery system, avionics module, and other components. Initiated assessment of block upgrade plan for the RQ-21A system.
                                                        
                                                    
                                                     
                                                         
                                                             2.157
                                                             0
                                                             RQ-21A Blackjack Corrective Action Program will continue the correction of deficiencies from the IOT&E Report.  The program will continue software engineering and development for block software updates.  The program will continue to assess improvements to the fuel tank, maximum gross takeoff weight, launch and recovery systems, parts durability and manufacturability, avionics module, and other components. Begin implementation of block upgrade plan for the RQ-21A system.
                                                        
                                                         
                                                             8.152
                                                             0
                                                        
                                                         
                                                             8.152
                                                             0
                                                             The program will perform investigations, studies, and prototype efforts for a Vertical Takeoff and Landing (VTOL) capability for RQ-21A platform, which will eliminate the requirement for large and costly launch and recovery equipment and allow for expeditionary employment, not including maritime applications.  Development of a VTOL kit for RQ-21A supports combat operations with the required expeditionary capability to support remote operations and maintain a minimal physical and manpower footprint. The program will improve the ability of the RQ-21A air vehicle to recover in a GPS denied environment and continue upgrades to reduce recovery damage, increase Propulsion Module Unit performance and reliability, and improved turret optics.  The program will perform software development to correct deficiencies from test as well as enable additional capabilities such as VTOL and enable a block upgrade of multiple system components at a time.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 funding increase supports increase in development costs for the VTOL baseline efforts.
                                                    
                                                
                                                 
                                                     Engineering Support
                                                     
                                                         
                                                             3.304
                                                             0
                                                             Continue Government Engineering Technical Support, Test and Evaluation, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of correction of deficiencies and upgrade efforts.
                                                        
                                                    
                                                     
                                                         
                                                             3.108
                                                             0
                                                             Continue Government Engineering Technical Support, Test and Evaluation, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of correction of deficiencies and upgrade efforts.
                                                        
                                                         
                                                             3.393
                                                             0
                                                        
                                                         
                                                             3.393
                                                             0
                                                             Continue Government Engineering Technical Support, Test and Evaluation, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of correction of deficiencies and upgrade efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in Operational Test & Evaluation (OT&E) efforts related to the completion of correction of deficiencies.
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                                                     (U)RQ-21A
                                                     
                                                         10.500
                                                         6.000
                                                         10.914
                                                         10.914
                                                         10.908
                                                         11.303
                                                         10.527
                                                         10.737
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4737
                                                     RQ-21 UAS
                                                     
                                                         82.641
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         397.038
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     Spares and Repair Parts
                                                     
                                                         11.027
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         37.401
                                                    
                                                
                                            
                                             The program office has utilized a competitive acquisition approach for award of the Engineering and Manufacturing Development effort to field a capability that meets threshold requirements. Low Rate Initial Production (LRIP) test article was utilized to successfully complete Initial Operational Test and Evaluation (IOT&E).  LRIP continues through Future payload upgrades and development shall be competitively sourced or procured via Government Laboratories with Insitu, the prime contractor, performing integration efforts as required.
                                             Attainment of Full Rate Production, correction of deficiencies from the IOT&E Report, and attainment of United States Marine Corps and United States Navy Full Operational Capability in accordance with the approved schedule.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Product development corresponds to R-2A Upgrade Efforts.
Increased costs associated with Upgrade Efforts/Correction of Deficiencies is due to initiating VTOL development efforts.
                                                     
                                                         
                                                             Upgrade Efforts/Correction of Deficiencies
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                                                                     1.523
                                                                     2018-07
                                                                
                                                                 
                                                                     2.157
                                                                     2019-07
                                                                
                                                                 
                                                                     8.152
                                                                
                                                                 
                                                                     8.152
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Prod Devt no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 29.125
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.125
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     Support is included within R-2A Engineering Support.
Increased costs associated with Government Engineering Support is due to increased engineering efforts associated with the development of the VTOL capability.
                                                     
                                                         
                                                             Software Engineering Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, CA
                                                             
                                                                 11.516
                                                                 
                                                                     1.600
                                                                     2017-12
                                                                
                                                                 
                                                                     1.416
                                                                     2018-12
                                                                
                                                                 
                                                                     1.385
                                                                
                                                                 
                                                                     1.385
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 13.183
                                                                 
                                                                     0.545
                                                                     2017-12
                                                                
                                                                 
                                                                     0.554
                                                                     2018-12
                                                                
                                                                 
                                                                     0.865
                                                                
                                                                 
                                                                     0.865
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior year Support  no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 8.482
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.482
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     Test and Evaluation is included within R-2A Engineering Support.
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 2.912
                                                                 
                                                                     0.391
                                                                     2018-07
                                                                
                                                                 
                                                                     0.400
                                                                     2019-07
                                                                
                                                                 
                                                                     0.408
                                                                
                                                                 
                                                                     0.408
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.267
                                                                 
                                                                     0.040
                                                                     2017-12
                                                                
                                                                 
                                                                     0.040
                                                                     2018-12
                                                                
                                                                 
                                                                     0.040
                                                                
                                                                 
                                                                     0.040
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Management Services is included within R-2A Engineering Support.
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             MIPR
                                                             DTIC
                                                             FT. Belvoir, VA
                                                             
                                                                 2.902
                                                                 
                                                                     0.235
                                                                     2018-03
                                                                
                                                                 
                                                                     0.235
                                                                     2019-03
                                                                
                                                                 
                                                                     0.235
                                                                
                                                                 
                                                                     0.235
                                                                     2020-03
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Bowhead
                                                             Patuxent River, MD
                                                             
                                                                 1.371
                                                                 
                                                                     0.443
                                                                     2018-01
                                                                
                                                                 
                                                                     0.415
                                                                     2019-01
                                                                
                                                                 
                                                                     0.410
                                                                
                                                                 
                                                                     0.410
                                                                     2020-01
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.399
                                                                 
                                                                     0.050
                                                                     2017-10
                                                                
                                                                 
                                                                     0.048
                                                                     2018-10
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-10
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Mgmt Svcs no longer funded in the FYDP
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 2.349
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.349
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305234N_3192_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     RQ-21A
                                                     
                                                         
                                                             Product Development: Capability Upgrade Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - SWIR, LD, Adv Engine, Software upgrades
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - Propulsion Module Unit, Payload, LD, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation -  Propulsion Module Unit, Payload, Reliability Improvements, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - VTOL, Future Upgrades, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - Future Upgrades, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - Future Upgrades, Cybersecurity, Software Upgrades
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-on Test and Evaluation - Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Full-Rate Production Contract Award 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: ICS Option Award 3
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: IDIQ Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: Mast Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: EO/IR Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: VTOL Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Lot 1 USMC
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Lot 1 USN
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Lot 2 USMC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0305239M
                                 (U)RQ-21A
                                 252
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     80.659
                                     10.500
                                     6.000
                                     10.914
                                     10.914
                                     10.908
                                     11.303
                                     10.527
                                     10.737
                                     Continuing
                                     Continuing
                                
                                 The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the war fighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN) RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission under PE 0305234N RQ-21A BLACKJACK.
                                 
                                     
                                         8.899
                                         10.914
                                         10.914
                                         10.914
                                    
                                     
                                         10.500
                                         6.000
                                         10.914
                                         10.914
                                    
                                     
                                         1.601
                                         -4.914
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -4.914
                                        
                                         
                                             -0.089
                                             0.000
                                        
                                         
                                             -0.060
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                             
                                                 Congressional Add Adjustments
                                                 
                                                     1.750
                                                
                                            
                                        
                                    
                                     FY 2020 funding increase test and evaluation and product development due to investigations, studies, and prototype efforts for the VTOL capability for the RQ-21A platform. 

Project 2298:
Note 1: FOT&E period updated with additional details.
Note 2: Capability Upgrade Development added to the schedule.

Project 3192:
Note 1: FOT&E periods updated with additional details and events added in FY 2023 and FY 2024.
Note 2: Production Milestones added to the schedule.
Note 3: Capability Upgrade Development added to the schedule.

Project 9999 - Congressional Add
Note 1: C415 - Spectral and Reconnaissance Imagery for Tactical Exploitation schedule and cost details added.
                                
                                 
                                     
                                         2298
                                         SMALL (LEVEL 0) TACTICAL UAS (STUAL0)
                                         
                                             80.659
                                             8.810
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             89.469
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY19, this effort moved to PE 0305239M PU 3192 (RQ-21 Blackjack).
                                             The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the Warfighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN) RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission PE 0305234N RQ-21A BLACKJACK.

The RQ-21A system will continue to evolve addressing capability shortfalls, new requirements, obsolescence equipment, reliability, maintainability, and safety issues. Additional capabilities and/or system upgrades may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Short Wave Infrared, Laser Designator, Frequency Agile Communications Relay, Digital Common Data link, new launch and recovery methods, parts durability, reparability, and manufacturability, and cyclic refresh of the Electro-optical/Infrared (EO/IR) camera.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             7.674
                                                             0
                                                             RQ-21A Blackjack continues the correction of deficiencies from the IOT&E Report. The program continues software engineering and development for block software updates. The program completes development of the heavy fuel engine and EO/IR camera upgrade and identify a path to integration with the air vehicle.   The program continues to assess improvements to the fuel tank, maximum gross takeoff weight, launch and recovery systems, parts durability and manufacturability, avionics module, and other components. Initiated assessment of block upgrade plan for the RQ-21A system.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.629
                                                             0
                                                             -Continue Government Engineering Technical Support, Test and Evaluation, other Government Support, Contractor Support Services, Program Management Support efforts, and program related travel via NAWCAD Pax River in support of upgrades and technology refresh.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.507
                                                             0
                                                             -Initiate follow-on test and evaluation for Short Wave Infrared (SWIR).
-Initiate follow-on test and evaluation for Laser Designator (LD).
-Initiate follow-on test and evaluation for Advanced Engine.
-Initiate follow-on test and evaluation for software build 7.X.X.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     RDTEN/0305234N
                                                     (U)SMALL (LEVEL 0) TACTICAL UAS (STUASL0)
                                                     
                                                         4.827
                                                         5.265
                                                         11.545
                                                         11.545
                                                         8.895
                                                         6.126
                                                         6.083
                                                         6.203
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                                 
                                                     PMC/4737
                                                     RQ-21 UAS
                                                     
                                                         82.641
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         397.038
                                                    
                                                
                                                 
                                                     PMC/7000
                                                     Spares and Repair Parts
                                                     
                                                         11.027
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         37.400
                                                    
                                                
                                                 
                                                     APN/0444
                                                     STUASLO
                                                     
                                                         9.980
                                                         46.931
                                                         51.740
                                                         43.819
                                                         7.921
                                                         33.939
                                                         31.350
                                                         30.421
                                                         29.107
                                                         0.000
                                                         426.922
                                                    
                                                
                                            
                                             The program office utilized a competitive acquisition approach to award the Engineering and Manufacturing Development effort to field a capability that meets threshold requirements. The Low Rate Initial Production (LRIP) test article was utilized to successfully complete Initial Operational Test and Evaluation.  LRIP production continues through FY16 to demonstrate production line maturity.  Marine Corps Initial Operational Capability was achieved in 2Q FY16 with entry into full rate production decision occurring in 4Q FY16.  Future payload upgrades and development shall be competitively sourced or procured via Government Laboratories with Insitu, the prime contractor, performing integration efforts as required.
                                             Attainment of Full Rate Production (FRP), correction of Deficiencies from the Initial Operation Test & Evaluation (IOT&E) Report, and attainment of USMC Initial Operational Capability (IOC) and Full Operational Capability (FOC) in accordance with the approved schedule.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development/Upgrades
                                                             C
                                                             BOA
                                                             Insitu, Inc
                                                             Bingen, WA
                                                             
                                                                 20.930
                                                                 
                                                                     7.674
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.604
                                                                 28.693
                                                            
                                                        
                                                         
                                                             Product Development/Upgrades
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.765
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.765
                                                            
                                                        
                                                         
                                                             Prior Years Cumulative Total
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 29.062
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 29.062
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 3.248
                                                                 
                                                                     0.629
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.877
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Government Test and Evaluation
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.311
                                                                 
                                                                     0.507
                                                                     2017-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.818
                                                            
                                                        
                                                         
                                                             Contractor Test System Support
                                                             C
                                                             FFP
                                                             Insitu, Inc
                                                             Bingen, WA
                                                             
                                                                 1.788
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.788
                                                                 1.788
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Prior Years Cumulative
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 23.555
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 23.555
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305239M_2298_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     RQ-21A
                                                     
                                                         
                                                             Product Development: Capability Upgrade Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - SWIR, LD, Adv Engine, Software upgrades
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: Full-Rate Production Contract Award 2
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: ICS Contract Award 5
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Lot 1 (4 USMC)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Deliveries: FRP Lot 1 (3 USN)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3192
                                         RQ-21 BLACKJACK
                                         
                                             0.000
                                             0.000
                                             6.000
                                             10.914
                                             10.914
                                             10.908
                                             11.303
                                             10.527
                                             10.737
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Prior to FY 2019, this effort was funded under PU 2298: SMALL (LEVEL 0) TACTICAL UAS (STUAL0).
                                             The RQ-21A program provides persistent maritime and land-based tactical Reconnaissance, Surveillance and Target Acquisition (RSTA) data collection and dissemination capability to the Warfighter. For the United States Marine Corps (USMC), RQ-21A provides the Marine Expeditionary Force and subordinate commands (divisions and regiments) with a dedicated, organic Intelligence, Surveillance, and Reconnaissance (ISR) capability delivering intelligence products directly to the tactical commander in real time. For the United States Navy (USN), RQ-21A provides persistent RSTA support for tactical maneuver decisions and unit-level force defense/force protection for Navy Ships, Marine Corps land forces, Navy Expeditionary Combat Command forces, and Navy Special Warfare Units.  This is a combined development program between Navy and Marine Corps. This submission is the Marine Corps portion of the program and has been coordinated with the Navy budget submission PE 0305234N RQ-21A BLACKJACK.

The RQ-21A system will continue to evolve addressing capability shortfalls, new requirements, obsolescence equipment, reliability, maintainability, and safety issues. Additional capabilities and/or system upgrades may include Navy Command and Control integration, Weapons Integration, Heavy Fuel Engine, Short Wave Infrared, Laser Designator, Frequency Agile Communications Relay, Digital Common Data link, and cyclic refresh of the Electro-optical/Infrared (EO/IR) camera.
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.597
                                                             0
                                                             RQ-21A Blackjack Corrective Action Program will continue the correction of deficiencies from the Initial Operation Test & Evaluation (IOT&E) Report.  The program will continue software engineering and development for block software updates.  The program will continue to assess improvements to the fuel tank, maximum gross takeoff weight, launch and recovery systems, parts durability and manufacturability, avionics module, and other components. Initiate assessment of block upgrade plan for the RQ-21A system.
                                                        
                                                         
                                                             8.012
                                                             0
                                                        
                                                         
                                                             8.012
                                                             0
                                                             The program will perform investigations, studies, and prototype efforts for a Vertical Takeoff and Landing (VTOL) capability for RQ-21A platform.  The program will improve the ability of the RQ-21A air vehicle to recover in a GPS denied environment and continue upgrades to reduce recovery damage, increase Propulsion Module Unit performance and reliability, and improved turret optics.  The program will perform software development to correct deficiencies from test as well as enable additional capabilities such as VTOL and enable a block upgrade of multiple system components at a time.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding increase is due to investigations, studies, and prototype efforts for the VTOL capability for the RQ-21A platform.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.778
                                                             0
                                                             Continue Government Engineering Technical Support, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of correction of deficiencies and upgrade efforts.
                                                        
                                                         
                                                             0.752
                                                             0
                                                        
                                                         
                                                             0.752
                                                             0
                                                             Continue Government Engineering Technical Support, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of correction of deficiencies and upgrade efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was decreased by $.026 million due to a reduction of support required for correction of deficiencies and upgrade efforts.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.625
                                                             0
                                                             Initiate follow-on test and evaluation for Propulsion Module Unit
Initiate follow-on test and evaluation for SAR/GMTI payload
Initiate follow-on test and evaluation for Laser Designator
Initiate follow-on cyber security test and evaluation
                                                        
                                                         
                                                             2.150
                                                             0
                                                        
                                                         
                                                             2.150
                                                             0
                                                             Continue follow-on cybersecurity test and evaluation
Initiate follow on test and evaluation to evaluate reliability improvements
Continue follow-on test and evaluation for Propulsion Module Unit upgrades and reliability improvements
Conduct follow-on test and evaluation on special intel payloads
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding increase in Test and Evaluation is due to the addition of more complex reliability improvements test and evaluation efforts.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0444
                                                     STUASLO
                                                     
                                                         9.980
                                                         46.931
                                                         51.740
                                                         43.819
                                                         7.921
                                                         33.939
                                                         31.350
                                                         30.421
                                                         29.107
                                                         0.000
                                                         426.922
                                                    
                                                
                                                 
                                                     RDTE/0305234N
                                                     (U)Small (Level 0) Tactical UAS (STUASL0)
                                                     
                                                         4.827
                                                         5.265
                                                         11.545
                                                         11.545
                                                         8.895
                                                         6.126
                                                         6.083
                                                         6.203
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The program office utilized a competitive acquisition approach to award the Engineering and Manufacturing Development effort to field a capability that meets threshold requirements. Full rate production decision was successfully achieved in 4Q FY 2016. Attrition Air Vehicles procurement from FY 2019 on will be done via sole source contracts with Insitu, the prime contractor. Future  payload upgrades and development shall be competitively sourced or procured via Government Laboratories with Insitu performing integration efforts as required.
                                             Attainment of Full Rate Production (FRP), correction of Deficiencies from the IOT&E Report, and attainment of USMC Initial Operational Capability (IOC) and Full Operational Capability (FOC) in accordance with the approved schedule.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Upgrade Efforts/Correction of Deficiencies
                                                             C
                                                             BOA
                                                             Insitu, Inc
                                                             Bingen, WA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.597
                                                                     2019-07
                                                                
                                                                 
                                                                     5.000
                                                                
                                                                 
                                                                     5.000
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Alternative recovery and landing
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.012
                                                                
                                                                 
                                                                     3.012
                                                                     2020-04
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Government Engineering Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.556
                                                                     2018-12
                                                                
                                                                 
                                                                     0.752
                                                                
                                                                 
                                                                     0.752
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Software Engineering Support
                                                             WR
                                                             NAWC-WD
                                                             China Lake, Ca
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.222
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.222
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation
                                                             TBD
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.226
                                                                     2019-07
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             OPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.399
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.399
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation
                                                             WR
                                                             NAWC_AD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.200
                                                                
                                                                 
                                                                     1.200
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             C
                                                             BA
                                                             VMX-1
                                                             Yuma, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2020-07
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305239M_3192_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     RQ-21A
                                                     
                                                         
                                                             Product Development: Capability Upgrade Development
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - Propulsion Module Unit, Payload, LD, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - Propulsion Module Unit, Payload, Reliability Improvements, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation -- VTOL, Future Upgrades, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - Future Upgrades, Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - Future Upgrades, Cybersecurity, Software Upgrades
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Test and Evaluation: Follow-On Test and Evaluation - Cybersecurity
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contract Awards: IDIQ Contract Award
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: Mast Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: EO/IR Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Correction of Deficiencies Modifications: VTOL Upgrade
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: FRP Lot 2 USMC
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             1.690
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             1.690
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Office of Naval Research Future Naval Capability (FNC) program, Spectral and Reconnaissance Imagery for Tactical Exploitation (SPRITE), is a science and technology research development project to achieve a multi-sensor payload for Group 3 Small Tactical UAS that incorporates a daytime wide area motion imagery (WAMI) sensor, a Hyper-, Mulit-spectral sensor and a high resolution, narrow field of view (FOV) inspection sensor. The SPRITE FNC research effort maintains an active Technology Transition Agreement (TTA) that is scoped to result in a demonstration event on a target or surrogate Group 3 TUAS in FY20.  Pending successful achievement of the development performance criteria, subsequent maturing of the prototype is needed to achieve integration and transition to a Program of Record (POR). The USMC has a standing urgent needs based requirement for a SPRITE capability to provide the Marine Air-Ground Task Force (MAGTF) a flexible, real-time Intelligence, Surveillance, and Reconnaissance (ISR)/situational awareness asset that supports Find/Fix/Finish/Exploit/Analyze (F3EA), Counter-Weapons of Mass Destruction, operational over watch, pattern of life analysis, target development, mapping, event reconstruction efforts and force protection missions over city-sized areas.  Recognizing that subsets of these advanced EO capabilities are currently mature enough for integration and testing on the USMC RQ-21A Blackjack unmanned aircraft before the complete SPRITE capability is available, the congressional add will contribute to the cost required to mature these spinout subsystems into a Wide Area Surveillance payload functional for user evaluation and testing on the RQ-21A within the Unmanned Aerial Systems Payloads program. It is anticipated that this will effectively accelerate this capability transition by 3-5 years, contributing significantly towards the systems engineering, and light weighting redesign of a proof-of-concept prototype.
                                             
                                                 
                                                     Spectral and Reconnaissance Imagery for Tactical Exploitation
                                                     
                                                         1.690
                                                         N/A
                                                    
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                
                                            
                                             The UAS Payload program utilizes a hybrid acquisition model.  Development is a mixture of evolutionary and single step to full capability processes, but typically follows an incremental or spiral approach.  The UAS payloads portfolio consists of a family of mission kits and spans a broad spectrum of capability areas.  Capabilities are transitioned from variously sourced, high (5-7) Technology Readiness Level (TRL) science and technology (S&T) projects to the UAS Payloads portfolio for completion of research, development, test, and evaluation (RDTE) of the capability, systems engineering development into mission kits, and entrance into the Engineering Change Proposal (ECP) process for integration into Small Tactical Unmanned Aircraft Systems (STUAS).  Mission kits field capabilities that meet threshold or objective requirements, and facilitate the six functions of Marine Corps Aviation and the Marine Corps Intelligence Surveillance, and Reconnaissance Enterprise across the range of military operations.
                                             Validation of funding, derived requirements, project risks, cost and schedule estimates, contracting strategy, achievement of a technology readiness level of TRL 7 or higher for Program of Record (PoR) transition and attainment of USMC Initial Operational Capability (IOC) in accordance with the approved schedule.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             SPRITE Development
                                                             C
                                                             CPFF
                                                             TBD
                                                             Lakehurst, NJ
                                                             
                                                                 0.000
                                                                 
                                                                     1.690
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.690
                                                                 1.690
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305239M_9999_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 9999
                                                     
                                                         
                                                             Spectral and Reconnaissance Imagery for Tactical Exploitation (SPRITE): SPRITE Development
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Spectral and Reconnaissance Imagery for Tactical Exploitation (SPRITE): SPRITE Group 3 Initial Demonstration
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0305242M
                                 (U)Unmanned Aerial Systems (UAS) Payloads
                                 254
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     20.427
                                     18.392
                                     5.956
                                     3.704
                                     3.704
                                     6.044
                                     5.869
                                     5.415
                                     5.524
                                     Continuing
                                     Continuing
                                
                                 The Unmanned Aerial System (UAS) Payload Program will provide an agile and responsive means to integrate and support the development and fielding of Intelligence, Surveillance, and Reconnaissance (ISR) and non-ISR payloads as well as data Processing, Exploitation, and Dissemination (PED) and Communication capabilities for all UAS's within the Marine Corps. These component, sensor, and PED capabilities will alleviate Marine Corps ISR mission needs and gaps caused by rapidly changing missions, environments, threats, and technologies as well as enhance the effectiveness and operational utility of the UAS.  

The UAS Payload program element will increase the effectiveness and versatility of the Marine Corps UAS currently planned to have Electro-Optic(EO) / Infrared (IR) collection, communications relay, and automatic identification capabilities. Additional payload capabilities include Communication, Automation, Signals Intelligence Collection (SIGINT), Electronic Warfare Support (ES), Radar Imagery, Moving Target Indicator (MTI) Imagery, Wide Area and Hyperspectral Imagery collection, Artificial Intelligence (AI), Combined Multiple Intelligence (MULTI-INT), Light Detection and Ranging (LiDAR), Weapons Integration, and related PED.  These advanced capabilities and payloads provide the Marine Expeditionary Force and subordinate commands (divisions and regiments) with dedicated, organic capabilities that facilitate the six functions of Marine Corps Aviation and the Marine Corps ISR Enterprise across the range of military operations. 
 

Note: In FY19, PE 0305242M/PU 5501,5502, and 5504 were consolidated to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                 
                                     
                                         18.578
                                         5.956
                                         5.955
                                         5.955
                                    
                                     
                                         18.392
                                         5.956
                                         3.704
                                         3.704
                                    
                                     
                                         -0.186
                                         0.000
                                         -2.251
                                         -2.251
                                    
                                     
                                         
                                             -0.186
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -2.252
                                                     -2.252
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.001
                                                     0.001
                                                
                                            
                                        
                                    
                                     The FY 2020 funding request was reduced by $1.400 million to account for the availability of prior year execution balances.

FY 2020 program decrease in Multiple Intelligence (Multi-INT) product development efforts.
                                
                                 
                                     
                                         2052
                                         RQ-21 Payload Development
                                         
                                             0.000
                                             0.000
                                             5.956
                                             3.704
                                             3.704
                                             6.044
                                             5.869
                                             5.415
                                             5.524
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The Unmanned Aerial System (UAS) Payload Program will provide an agile and responsive means to integrate and support the development and fielding of Intelligence, Surveillance, and Reconnaissance (ISR) and non-ISR payloads as well as data Processing, Exploitation, and Dissemination (PED) and Communication capabilities for all UAS's within the Marine Corps. These component, sensor, and PED capabilities will alleviate Marine Corps ISR mission needs and gaps caused by rapidly changing missions, environments, threats, and technologies as well as enhance the effectiveness and operational utility of the UAS.  

The UAS Payload program element will increase the effectiveness and versatility of the Marine Corps UAS currently planned to have Electro-Optic(EO) / Infrared (IR) collection, communications relay, and automatic identification capabilities. Additional payload capabilities include Communication, Automation, Signals Intelligence Collection (SIGINT), Electronic Warfare Support (ES), Radar Imagery, Moving Target Indicator (MTI) Imagery, Wide Area and Hyperspectral Imagery collection, Artificial Intelligence (AI), Combined Multiple Intelligence (MULTI-INT), Light Detection and Ranging (LiDAR), Weapons Integration, and related PED.  These advanced capabilities and payloads provide the Marine Expeditionary Force and subordinate commands (divisions and regiments) with dedicated, organic capabilities that facilitate the six functions of Marine Corps Aviation and the Marine Corps ISR Enterprise across the range of military operations. 

SIGINT payloads will fill current capability gaps for the USMC ISR mission and are required as part of the USMC to locate, target, and exploit adversary Signals of Interest (SOI).  The SIGINT payload capability leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.  This technology can effectively be adapted and applied to support Counter UAS (CUAS) 

Synthetic Aperture Radar/Moving Target Indicator (SAR/MTI) payload will fill current capability gaps for the USMC ISR mission and will allow USMC small tactical ISR assets to locate and track ground targets that cannot effectively be located or tracked with the current ground based or EO/IR airborne sensor technology under a wider range of atmospheric conditions and greater stand-off ranges.  The SAR/MTI payload capability possesses a size, weight, and power form factor suitable for small tactical UAS leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.  This technology can effectively be adapted and applied to overland and maritime environments and can also support CUAS.

Wide Area Persistent Surveillance (WAS) payload will fill current capability gaps of USMC ISR mission and will allow USMC small tactical ISR assets the capability to improve battlefield awareness and the capability to assure access and hold at risk, as well as to enable power projection in environments that are not currently accessible by imaging over wide areas at very high resolution at substantial stand-off distances with full motion video access for up to five discrete boxes within the total field of view selected by disadvantaged ground users.  The current payload in development leverages technologies previously developed and deployed by other Services and/or DoD laboratories to reduce cost and minimize schedule and will be able to cue other ISR sensors to specific target geolocations.

Multiple Intelligence (Multi-INT) payload provides the integration of sensors operating in widely disparate modalities such as Communications Relay, SIGINT/ES, RADAR, and EO/IR, enabling the collection of synchronized data that maximizes the effective employment envelope by collectively decreasing uncertainties, such as geolocation accuracy, and simultaneously prosecuting multiple targets of interest and maximizing datalink capability.  All sensors have performance limitations, critically in range, sensitivity, and resolution.  The use of multiple single source sensors, or Multi-INT capability, overcomes the individual sensor limitations by increasing the collective performance, providing overlapping coverage, increased overall system reliability, and extension of capability, thereby yielding greater actionable intelligence.  It will enable an increase in the confidence of target detection, a decrease in the time to arrive at positive identification of the target of interest, and the ability to utilize automation for sensor integration and control such as cross-cue and mission specific target identification.  The USMC Marine Air-Ground Task Force (MAGTF)  will be enabled to operate with an airborne ability to exploit asymmetric threats and prosecute targets and tactics across a varied range of environments and temporal periods.

Light Detection and Ranging (LiDAR) is the active electro optic illumination of an area with pulsed laser light and measurement of the reflected pulses with a sensor.  LiDAR is a synoptic measurement, meaning that data is collected rapidly enough over a given area to eliminate any time related variations.  The differences in laser return times and wavelengths can be used to make accurate, three dimensional representation of the targets, survey areas, or penetrable volumes.  LiDAR will fill current capability gaps in permissive and non-permissive collection environments to provide high-resolution imaging and surveying of specific targets, earth and urban area topography and digital elevations, as well as near-shore bathymetry for use in warfighting and emergency response operations. LiDAR data can be critically useful in modeling and algorithmic applications, such as image classification and identification for automated Artificial Intelligence (AI) processing.

Artificial Intelligence (AI) and Automated Processing supports the rapid detection, tracking, and characterization in all ISR data types and provides actionable information for fusion and tracking exploitation systems and processes.

Processing, Exploitation, and Dissemination (PED) technologies enable minimization of the physical footprint of the UAS system with enhanced mission capabilities and the sharing and merging of data across multiple domains.

Note: In FY19, PE 0305242M/PU 5501,5502, and 5504 were consolidated to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             4.512
                                                             0
                                                             -Complete development of WAS payload hardware and prototype.
-Initiate development of a MULTI-INT SIGINT payload system.
-Initiate Government Engineering Technical Support, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of the MULTI-INT SIGINT payload system.
-Initiate SIGINT product upgrades.
-Initiate SAR/MTI product upgrades.
                                                        
                                                         
                                                             2.588
                                                             0
                                                        
                                                         
                                                             2.588
                                                             0
                                                             -Continue SIGINT product upgrades.
-Continue SAR/MTI product upgrades.
-Complete development of a MULTI-INT SIGINT payload system prototype.
-Initiate integration efforts for MULTI-INT payload system.
-Initiate WAS payload integration.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was decreased by $1.924 million due to reduced MULTI-INT product development efforts.
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.846
                                                             0
                                                             -Continue Government Engineering Technical Support, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of payload systems.
-Continue Integrated Logistics Support (ILS), training concept development and data management/documentation.
                                                        
                                                         
                                                             0.600
                                                             0
                                                        
                                                         
                                                             0.600
                                                             0
                                                             -Continue Government Engineering Technical Support, other Government Support, Contract Support Services, Program Management Support, and program related travel in support of the payload systems.
-Continue Integrated Logistics Support (ILS), training concept development and data management/documentation.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was decreased by $0.246 million due to completion of the ILS effort for SIGINT.
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.295
                                                             0
                                                             -Continue development of MULTI-INT and WAS payload system architecture.
-Initiate/Complete documenting Field User Evaluation (FUE) reports.
                                                        
                                                         
                                                             0.016
                                                             0
                                                        
                                                         
                                                             0.016
                                                             0
                                                             -Complete development of a Tactical EO/IR SIGINT Integrated for Targeting (TEISIT) payload system.
-Complete development of MULTI-INT and WAS payload system architecture.
-Initiate travel in support of various payload development, integration and test efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request decreased due to completion of TEISIT development support.
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             0.303
                                                             0
                                                             -Continue developmental payload testing.
                                                        
                                                         
                                                             0.500
                                                             0
                                                        
                                                         
                                                             0.500
                                                             0
                                                             -Continue developmental payload testing.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY 2020 funding request was increased by $0.197 million due to increased test events required for MULTI-INT and WAS capabilities.
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4787
                                                     UAS Payloads
                                                     
                                                         22.008
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         36.479
                                                    
                                                
                                                 
                                                     APN/0444
                                                     STUASLO
                                                     
                                                         9.980
                                                         46.931
                                                         51.740
                                                         43.819
                                                         7.921
                                                         33.939
                                                         31.350
                                                         30.421
                                                         29.107
                                                         0.000
                                                         426.922
                                                    
                                                
                                            
                                             In FY2019, partial funding from BLI 4787 was transferred to BLI 0444 as part of a Blue in Support of Green (BISOG) transition.
                                             The payload development process will follow a Hybrid Acquisition Model of Incremental/Spiral approach while leveraging work conducted by various government laboratories such as the Office of Naval Research (ONR), Defense Advanced Research Projects Agency (DARPA), Air Force Research Lab (AFRL), Joint Improvised Threat Defeat Organization (JIDO) under the Defense Threat Reduction Agency (DTRA), the National Security Agency (NSA), and the National Geospatial Agency (NGA). All payloads will follow similar acquisition paths but on independent time schedules. These acquisition paths will be defined by three (3) phases, each marked by a decision gate. Phase I establishes the preliminary integration design concept and conduct of technology demonstration with validation of a Technology Readiness Level (TRL) 5/6 as the decision gate for Phase II. Phase II establishes full payload-to-Unmanned Aircraft System (UAS) integration during which time all necessary program management, engineering, fabrication, test, and evaluation activities are conducted to achieve Test Article Fabrication, System Test and Evaluation, Integrated Logistics Support (ILS) and Training Concept development, and Data Management and Documentation. Validation of funding, derived requirements, project risks, cost and schedule estimates, contracting strategy and achievement of TRL 7 or higher constitute the decision gate for Phase III. Phase III is program of record transition which supports a production decision based on the exit criteria from Phase II.
                                             Validation of funding, derived requirements, project risks, cost and schedule estimates, contracting strategy, achievement of a technology readiness level of TRL 7 or higher for Program of Record (PoR) transition, and attainment of USMC Initial Operational Capability (IOC) in accordance with the approved schedule.
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                                                                     2020-04
                                                                
                                                                 Continuing
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                                                             Milestones: MULTI-INT Phase II  Critical Design Review
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                                                                     2020
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                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Milestones: MULTI-INT Phase II Test Readiness Review
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                                                                     2021
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                                                                     2021
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                                                                     2022
                                                                
                                                                 
                                                                     1
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                                                             Product Development: MULTI-INT Correction of Deficiencies
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                                                             Milestones: Light Detection and Ranging (LiDAR) Critical Design Review
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                                         Signals Intelligence (SIGINT)
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                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             5.139
                                                             0
                                                             - Initiate development of a Tactical EO/IR SIGINT Integrated for Targeting (TEISIT) payload system.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.328
                                                             0
                                                             - Initiate development of TEISIT payload software.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.095
                                                             0
                                                             - Complete Integrated Logistics Support (ILS), Training Concept development and Data Management/Documentation
- Complete information assurance certification and accreditation
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             0.000
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                                                     PMC/4787
                                                     UAS Payloads
                                                     
                                                         22.008
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         36.479
                                                    
                                                
                                            
                                             In FY19 this effort transitioned to PE 0305242M PU 2052 and falls in line with respective acquisition strategy.
                                             In FY19 this effort transitions to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                         Synthetic Aperture Radar/Motion Target Indicator (SAR/MTI)
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                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             4.813
                                                             2
                                                             - Complete integrated payload development.
- Complete concurrent dual mode functionality of SAR and MTI.
- Complete construction of dual mode functionality prototype payload (V3.1).
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             0.604
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                                                             - Initiate ILS, training concept development and data management/documentation.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             0.087
                                                             0
                                                             - Complete engineering required for flight clearances.
- Complete information assurance certification for accreditation.
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                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                             - Initiate and complete developmental testing.
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                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 and falls in line with respective acquisition strategy.
                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
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                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Contractor Test and Evaluation: Split Aces Developmental Test
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production: Split Aces Production Lot 1
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         5504
                                         Wide Area Persistent Surveillance (TNWAS)
                                         
                                             0.000
                                             7.029
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             7.029
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             6.634
                                                             0
                                                             - Initiate Wide Areas Surveillance payload component development.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             0.146
                                                             0
                                                             - Initiate development of Wide Area Surveillance software.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             0.249
                                                             0
                                                             - Initiate and complete refinement and documentation of acquisition strategy.
- Initiate mapping of requirements to specifications.
- Initiate development of an integrated master schedule.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     PMC/4787
                                                     UAS Payloads
                                                     
                                                         22.008
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         0.000
                                                         36.479
                                                    
                                                
                                            
                                             $9.750M Project Minotaur
                                             In FY19 this effort transitions to PE 0305242M/PU 2052 and falls in line with respective acquisition strategy.
                                             In FY19 this effort transitioned to PE 0305242M/PU 2052 (Unmanned Aerial Systems (UAS) Payloads/RQ-21 Payload Development).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The 2018 effort for Tactical Nighttime Wide Area Persistent Surveillance (TNWAS) payload development leverages work started by the Office of Naval Research.  The contractor performing the work is L3, however the government agency performing contracting activities is TBD.
                                                     
                                                         
                                                             Systems Engineering
                                                             C
                                                             FFP
                                                             L3
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     6.634
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.634
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Contractor Engineering Support
                                                             C
                                                             BA
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.146
                                                                     2018-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.146
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.249
                                                                     2018-02
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.249
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                                                     Proj 5504
                                                     
                                                         
                                                             Milestones: WAS System Requirement Review
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                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Product Development: WAS Prototype Integration
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0305421N
                                 (U)RQ-4 Modernization
                                 255
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     294.369
                                     224.249
                                     219.403
                                     202.346
                                     202.346
                                     71.964
                                     115.546
                                     103.921
                                     97.393
                                     75.000
                                     1404.191
                                
                                 MQ-4C Triton RDT&E funding for modernization was segregated into a new program element (from PE 0305220N to PE 0305421N) for increased transparency.
                                 MQ-4C Triton Unmanned Air System (UAS).  The popular name Triton was approved for the MQ-4C UAS in June 2012, designating the RQ-4 Broad Area Maritime Surveillance UAS as the MQ-4C Triton.
 
The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems. Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability, and continued improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.
                                 
                                     
                                         229.404
                                         219.894
                                         136.526
                                         136.526
                                    
                                     
                                         224.249
                                         219.403
                                         202.346
                                         202.346
                                    
                                     
                                         -5.155
                                         -0.491
                                         65.820
                                         65.820
                                    
                                     
                                         
                                             -0.491
                                        
                                         
                                             -0.067
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     66.000
                                                     66.000
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     -0.002
                                                     0.000
                                                     -0.180
                                                     -0.180
                                                
                                            
                                             
                                                 Congressional General Reductions Adjustments
                                                 
                                                     -0.186
                                                
                                            
                                             
                                                 Congressional Directed Reductions Adjustments
                                                 
                                                     -4.900
                                                
                                            
                                        
                                    
                                     FY 2020 funding increases by $66 million to adequately resource Multi-INT (IFC-4.0) system development and accelerate IFC-5.0 phased capability development.

Schedule: 
Baseline Early Operational Capability (EOC) moved 5 Quarters to 3rd Quarter FY 2019 due to schedule delays during the operational test period and the operational pause in flight test resulting from an aircraft mishap in September 2018
Multi-INT EOC moved 2 Quarters to 2nd Quarter FY 2021 due to delayed completion of retrofit aircraft 
Baseline Operational Test Event end date changed to align to the planned System Development and Demonstration completion of 2nd Quarter FY 2019
Updated schedule to reflect Airframe Fatigue Testing and Analysis start of 2nd Quarter FY 2018
Initiate Integrated Functional Capability (IFC-5.0) development 1st Quarter FY 2020
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                                         RQ-4 Modernization
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                                             294.369
                                             224.249
                                             219.403
                                             202.346
                                             202.346
                                             71.964
                                             115.546
                                             103.921
                                             97.393
                                             75.000
                                             1404.191
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MQ-4C Triton Unmanned Air System (UAS).  The MQ-4C Triton is a high altitude-long endurance UAS designed to provide Fleet and combatant commanders with persistent maritime Intelligence, Surveillance and Reconnaissance (ISR) of nearly all the world's high-density sea-lanes, littorals, and areas of national interest. Teamed with its manned-capability counterpart, the P-8A, Triton will be a key component of the Navy's family of systems to achieve maritime domain awareness.  MQ-4C Triton will seek to leverage Maritime Patrol and Reconnaissance Force manpower, training and maintenance efficiencies.

The MQ-4C Triton features sensors designed to provide near worldwide coverage through a network of five orbits inside and outside continental United States, with sufficient air vehicles to remain airborne for 24 hours a day, 7 days a week, out to ranges of 2,000 nautical miles. Onboard sensors will provide detection, classification, tracking and identification of maritime targets and include maritime radar, electro-optical/infra-red and Electronic Support Measures systems.  Additionally, the MQ-4C will have a communications relay capability designed to link dispersed forces in the theater of operations and serve as a node in the Navy's networked strategy. Tactical-level data analysis will occur in real-time at shore-based mission control sites connected to the air vehicle via satellite communications. Further intelligence exploitation can be conducted at Fleet shore-based sites or aboard aircraft carriers and other ships.

The MQ-4C Triton UAS will implement phased capability upgrades within the ongoing acquisition program to pace capability with rapidly evolving technologies and threats to ensure the Navy maintains persistent ISR dominance through the system's lifecycle, and to support the Maritime Intelligence, Surveillance, Reconnaissance and Targeting (MISR&T) transition plan.  System upgrades will include Multi-Intelligence capabilities, Counter Electronic Attack upgrades, a more robust electronic support capability and continue improvements to baseline mission system payloads.  

The MQ-4C air vehicle, mission control system, specialized sensors, and communications suite will play a significant role in achieving the Navy's strategic vision for the 21st century. The Triton system as a persistence ISR enabler provides the supported combatant commander and fleet commander with unparalleled situational awareness of the maritime battle space to develop and sustain the common operational tactical picture. The system will also serve as a Fleet response plan enabler with a persistent, global force offering to provide critical trip wire information for intelligence preparation of the environment. Triton will connect to both the Global Information Grid and the Distributed Common Ground System-Navy information backbone to provide the Warfighter with unprecedented levels of battlespace awareness to synchronize actions necessary to maintain maritime Full Spectrum Superiority.
                                             
                                                 
                                                     Product Development
                                                     MQ-4C Triton Unmanned Air System (UAS) modernization effort for incorporation of phased capability upgrades.  The prime contractor is responsible for integration of upgrades into the Triton UAS including associated management, engineering and logistics activities.  Capability upgrades will also include development of system payloads directly with original equipment manufacturers.
                                                     
                                                         
                                                             211.326
                                                             0
                                                             FY 2018 funding supports higher levels of development effort for the integration of modernization capabilities.  FY 2018 continues development of phased capability upgrades as the program initiates test asset modification and software development, including Multi-Intelligence capabilities in support of the Intelligence, Surveillance, Reconnaissance and Targeting transition plan. Funding includes Sense and Avoid radar development, AMP development and integration of development assets for capability upgrades including electro-optical/infra-red, SIGINT High Band and SIGINT Low Band systems.
                                                        
                                                    
                                                     
                                                         
                                                             202.555
                                                             0
                                                             FY 2019 continues development of capability upgrades as the program continues test asset modification and software development, including Multi-Intelligence capabilities in support of the Intelligence, Surveillance, Reconnaissance and Targeting transition plan. Funding includes Sense and Avoid radar development, AMP development and integration of development assets for capability upgrades including electro-optical/infra-red, SIGINT High Band and SIGINT Low Band systems.
                                                        
                                                         
                                                             183.671
                                                             0
                                                        
                                                         
                                                             183.671
                                                             0
                                                             FY 2020 continues development of capability upgrades as the program continues test asset modification and software development, including Multi-Intelligence capabilities in support of the Intelligence, Surveillance, Reconnaissance and Targeting transition plan. Funding includes Electromagnetic Interference (EMI) corrective actions, Sense and Avoid radar (IFC-5.0) development, AMP development and integration of development assets for capability upgrades including electro-optical/infra-red, SIGINT High Band and SIGINT Low Band systems. The major phased capability improvement for IFC-5.0 is the Sense and Avoid Radar (SAAR) which includes planned improvements to the integrated mission management computer (IMMC), collision avoidance systems (CAS) and size/weight/power criteria.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         FY 2020 reflects the decrease in funding required for development of phased capability upgrades, driven primarily by the transition of High Gain Common Data Link work, part of IFC-4.0 efforts, at L-3 in FY 2019 and a reduction in Systems Engineering efforts.
                                                    
                                                
                                                 
                                                     ILS, Support, Studies & Analysis
                                                     Integrated Logistics Support, Studies and Analysis.
                                                     
                                                         
                                                             2.679
                                                             0
                                                             FY 2018 funding to support the development and integration of logistics and product support considerations for Triton's modernization upgrade.  Efforts include integrated logistics support, technical engineering services, sensor reliability and maintainability risk reduction, logistics supportability analyses and environmental planning, modeling and simulation, development of manpower and basing assessments, and development of technical data to support fielding of the MQ-4C Triton UAS modernization capabilities.
                                                        
                                                    
                                                     
                                                         
                                                             2.789
                                                             0
                                                             Funding continues in FY 2019 to support the development and integration of logistics and product support considerations for Triton's modernization upgrade.  Efforts include integrated logistics support, technical engineering services, sensor reliability and maintainability risk reduction, logistics supportability analyses and environmental planning, modeling and simulation, development of manpower and basing assessments, and development of technical data to support fielding of the MQ-4C Triton UAS modernization capabilities.
                                                        
                                                         
                                                             2.845
                                                             0
                                                        
                                                         
                                                             2.845
                                                             0
                                                             Funding continues in FY 2020 to support the development and integration of logistics and product support considerations for Triton's modernization upgrade.  Efforts include integrated logistics support, technical engineering services, sensor reliability and maintainability risk reduction, logistics supportability analyses and environmental planning, modeling and simulation, development of manpower and basing assessments, and development of technical data to support fielding of the MQ-4C Triton UAS modernization capabilities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in FY 2020 reflects initiation of IFC-5.0 Risk Reduction.
                                                    
                                                
                                                 
                                                     Test & Evaluation (T&E)
                                                     T&E efforts.
                                                     
                                                         
                                                             7.541
                                                             0
                                                             FY 2018 funding to support Development Test (DT) activities, including integrated test team labor to reduce risk in design and development, to perform subsystem level ground and acceptance testing, obtain the necessary satellite communications required for testing and continue Operational Test (OT) support to allow test and fielding of the MQ-4C Triton UAS phased capability upgrades in accordance with the program schedule.
                                                        
                                                    
                                                     
                                                         
                                                             12.259
                                                             0
                                                             Funding continues in FY 2019 to support DT activities, including integrated test team labor to reduce risk in design and development, to perform subsystem level ground and acceptance testing, obtain the necessary satellite communications required for testing and continue OT support to allow test and fielding of the MQ-4C Triton UAS phased capability upgrades in accordance with the program schedule.  Increase from FY 2018 to FY 2019 in preparation for the start of IFC 4.0 ground and flight test.
                                                        
                                                         
                                                             13.996
                                                             0
                                                        
                                                         
                                                             13.996
                                                             0
                                                             Funding continues in FY 2020 to support DT activities, including integrated test team labor to reduce risk in design and development, to perform subsystem level ground and acceptance testing, obtain the necessary satellite communications required for testing and continue OT support to allow test and fielding of the MQ-4C Triton UAS phased capability upgrades in accordance with the program schedule.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase funds support integration testing of IFC-4.0 to support Multi-Int EOC in early FY 2021.
                                                    
                                                
                                                 
                                                     Program Management (PM)
                                                     PM support and travel.
                                                     
                                                         
                                                             2.703
                                                             0
                                                             FY 2018 funding for the following: PM support and travel, development of milestone and acquisition-related documentation, capability refinement and open systems architecture development, resource justification, affordability assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning, technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international cooperation efforts.
                                                        
                                                    
                                                     
                                                         
                                                             1.800
                                                             0
                                                             Continue the following: PM support and travel, development of milestone and acquisition-related documentation, capability refinement and open systems architecture development, resource justification, affordability assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning, technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international cooperation efforts.
                                                        
                                                         
                                                             1.834
                                                             0
                                                        
                                                         
                                                             1.834
                                                             0
                                                             Continue the following: PM support and travel, development of milestone and acquisition-related documentation, capability refinement and open systems architecture development, resource justification, affordability assessments and cost analyses, risk reduction and risk management, system integration and interoperability planning, technology maturity reviews, program protection planning, corrosion prevention planning, and joint and international cooperation efforts.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase for program and analysis support of integration testing of IFC-4.0 to support Multi-Int EOC in early FY 2021.
                                                    
                                                
                                            
                                             
                                                 
                                                     RDT&E/0305220N
                                                     (U)MQ-4C Triton
                                                     
                                                         94.115
                                                         14.395
                                                         11.784
                                                         11.784
                                                         11.375
                                                         14.057
                                                         14.337
                                                         14.623
                                                         0.000
                                                         3570.815
                                                    
                                                
                                                 
                                                     APN/0442
                                                     MQ-4 Triton
                                                     
                                                         552.806
                                                         602.539
                                                         493.273
                                                         493.273
                                                         523.992
                                                         623.077
                                                         632.308
                                                         712.354
                                                         5608.478
                                                         10798.811
                                                    
                                                
                                                 
                                                     APN/0605/J0442
                                                     Spares and Repair Parts
                                                     
                                                         114.652
                                                         43.903
                                                         171.874
                                                         171.874
                                                         4.730
                                                         11.861
                                                         2.793
                                                         0.000
                                                         0.000
                                                         549.618
                                                    
                                                
                                                 
                                                     APN/0596
                                                     MQ-4 Series
                                                     
                                                         13.296
                                                         48.278
                                                         27.994
                                                         27.994
                                                         12.992
                                                         36.992
                                                         50.991
                                                         17.990
                                                         0.000
                                                         208.533
                                                    
                                                
                                                 
                                                     OMN/1D4D
                                                     Weapons Maintenance
                                                     
                                                         9.996
                                                         16.220
                                                         23.902
                                                         23.902
                                                         37.407
                                                         45.926
                                                         46.869
                                                         47.827
                                                         Continuing
                                                         Continuing
                                                    
                                                
                                            
                                             The MQ-4C Triton acquisition approach supports the Navy's Maritime Intelligence, Surveillance, Reconnaissance, and Targeting (MISR&T) Transition Plan by providing a stable and effective baseline early operational capability (EOC) in 2018 to facilitate Fleet introduction and learning while continuing System Development and Demonstration engineering and integrated test on Signals Intelligence (SIGINT) and other upgrades to deliver a Multi-INT configuration at Initial Operational Capability (IOC). Phased capability upgrades will continue post IOC to enable the MQ-4C Triton to keep pace with rapidly evolving technologies and threats, and address correction of deficiencies and obsolescence issues to ensure the Navy maintains persistent Intelligence, Surveillance and Reconnaissance dominance through the system's lifecycle.
                                             Successfully achieve Operational Evaluation and EOC.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     The Product Development budget resources Northrop Grumman for Multi-Intelligence integration design efforts, Raytheon for an Electro-Optical/Infrared (EO/IR) upgrade contract, Sierra Nevada Corporation for high band sensor kits, Boeing Argon for low band sensor kits, Ticom Geomatics for networking, L-3 Communication Systems for High Gain Common Data Link, NSWC-Crane for Airborne Mission Processor design and MITRE/MIT-LL for Airspace Integration efforts.
                                                     
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Northrop Grumman
                                                             Rancho Bernardo, CA
                                                             
                                                                 167.129
                                                                 
                                                                     141.386
                                                                     2017-11
                                                                
                                                                 
                                                                     149.631
                                                                     2018-11
                                                                
                                                                 
                                                                     152.478
                                                                
                                                                 
                                                                     152.478
                                                                     2019-11
                                                                
                                                                 268.035
                                                                 878.659
                                                                 878.659
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 24.229
                                                                 
                                                                     8.000
                                                                     2017-11
                                                                
                                                                 
                                                                     7.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 0.250
                                                                 40.979
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 32.088
                                                                 
                                                                     23.462
                                                                     2017-11
                                                                
                                                                 
                                                                     22.391
                                                                     2018-11
                                                                
                                                                 
                                                                     21.643
                                                                
                                                                 
                                                                     21.643
                                                                     2019-11
                                                                
                                                                 83.711
                                                                 183.295
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             SS
                                                             FFP
                                                             Raytheon
                                                             McKinney, TX
                                                             
                                                                 6.979
                                                                 
                                                                     0.000
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.979
                                                                 6.979
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Sierra Nevada Corporation
                                                             Beaver Creek, OH
                                                             
                                                                 6.500
                                                                 
                                                                     6.500
                                                                     2018-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 13.000
                                                                 13.000
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Boeing Argon ST
                                                             Fairfax, VA
                                                             
                                                                 5.128
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.128
                                                                 5.128
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             Ticom Geomatics
                                                             Austin, TX
                                                             
                                                                 5.000
                                                                 
                                                                     6.281
                                                                     2018-01
                                                                
                                                                 
                                                                     6.800
                                                                     2019-01
                                                                
                                                                 
                                                                     7.000
                                                                
                                                                 
                                                                     7.000
                                                                     2020-01
                                                                
                                                                 14.000
                                                                 39.081
                                                                 39.081
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             WR
                                                             NSWC-Crane
                                                             Crane, Indiana
                                                             
                                                                 21.230
                                                                 
                                                                     14.250
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.050
                                                                
                                                                 
                                                                     0.050
                                                                     2019-11
                                                                
                                                                 0.100
                                                                 35.680
                                                            
                                                        
                                                         
                                                             Primary Hardware Development
                                                             C
                                                             CPFF
                                                             L-3 Communication Systems
                                                             Salt Lake City, UT
                                                             
                                                                 0.000
                                                                 
                                                                     7.757
                                                                     2018-01
                                                                
                                                                 
                                                                     12.243
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 20.000
                                                                 20.000
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             Mitre
                                                             Mclean, VA
                                                             
                                                                 3.070
                                                                 
                                                                     1.990
                                                                     2017-11
                                                                
                                                                 
                                                                     1.990
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 5.000
                                                                 13.050
                                                                 13.050
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             C
                                                             CPFF
                                                             MIT-Lincoln Labs
                                                             Lexington, MA
                                                             
                                                                 4.066
                                                                 
                                                                     1.700
                                                                     2017-11
                                                                
                                                                 
                                                                     1.700
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 3.750
                                                                 11.966
                                                                 11.966
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Development Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.566
                                                                 
                                                                     0.529
                                                                     2017-11
                                                                
                                                                 
                                                                     0.539
                                                                     2018-11
                                                                
                                                                 
                                                                     0.550
                                                                
                                                                 
                                                                     0.550
                                                                     2019-11
                                                                
                                                                 1.250
                                                                 4.434
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.325
                                                                 
                                                                     0.800
                                                                     2017-11
                                                                
                                                                 
                                                                     0.873
                                                                     2018-11
                                                                
                                                                 
                                                                     0.890
                                                                
                                                                 
                                                                     0.890
                                                                     2019-11
                                                                
                                                                 2.806
                                                                 6.694
                                                            
                                                        
                                                         
                                                             Integrated Logistics Support
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 2.393
                                                                 
                                                                     1.350
                                                                     2017-11
                                                                
                                                                 
                                                                     1.377
                                                                     2018-11
                                                                
                                                                 
                                                                     1.405
                                                                
                                                                 
                                                                     1.405
                                                                     2019-11
                                                                
                                                                 5.385
                                                                 11.910
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 1.261
                                                                 
                                                                     0.676
                                                                     2017-11
                                                                
                                                                 
                                                                     0.690
                                                                     2018-11
                                                                
                                                                 
                                                                     0.704
                                                                
                                                                 
                                                                     0.704
                                                                     2019-11
                                                                
                                                                 3.720
                                                                 7.051
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             NAWC-AD
                                                             Patuxent River, MD
                                                             
                                                                 7.122
                                                                 
                                                                     5.855
                                                                     2017-11
                                                                
                                                                 
                                                                     10.069
                                                                     2018-11
                                                                
                                                                 
                                                                     11.498
                                                                
                                                                 
                                                                     11.498
                                                                     2019-11
                                                                
                                                                 57.312
                                                                 91.856
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.500
                                                                 
                                                                     0.510
                                                                     2017-11
                                                                
                                                                 
                                                                     0.500
                                                                     2018-11
                                                                
                                                                 
                                                                     0.794
                                                                
                                                                 
                                                                     0.794
                                                                     2019-11
                                                                
                                                                 10.100
                                                                 12.404
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation (SATCOMM)
                                                             MIPR
                                                             DITCO
                                                             Various
                                                             
                                                                 0.181
                                                                 
                                                                     0.500
                                                                     2017-11
                                                                
                                                                 
                                                                     1.000
                                                                     2018-11
                                                                
                                                                 
                                                                     1.000
                                                                
                                                                 
                                                                     1.000
                                                                     2019-11
                                                                
                                                                 5.000
                                                                 7.681
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.496
                                                                 
                                                                     0.170
                                                                     2017-11
                                                                
                                                                 
                                                                     0.173
                                                                     2018-11
                                                                
                                                                 
                                                                     0.176
                                                                
                                                                 
                                                                     0.176
                                                                     2019-11
                                                                
                                                                 0.900
                                                                 1.915
                                                            
                                                        
                                                         
                                                             Travel
                                                             Allot
                                                             Various
                                                             Various
                                                             
                                                                 0.106
                                                                 
                                                                     0.033
                                                                     2017-11
                                                                
                                                                 
                                                                     0.034
                                                                     2018-11
                                                                
                                                                 
                                                                     0.035
                                                                
                                                                 
                                                                     0.035
                                                                     2019-11
                                                                
                                                                 0.184
                                                                 0.392
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Ausley
                                                             Lexington Park, MD
                                                             
                                                                 4.000
                                                                 
                                                                     2.500
                                                                     2017-11
                                                                
                                                                 
                                                                     1.593
                                                                     2018-11
                                                                
                                                                 
                                                                     1.623
                                                                
                                                                 
                                                                     1.623
                                                                     2019-11
                                                                
                                                                 3.655
                                                                 13.371
                                                                 13.371
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0305421N_2939_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2939
                                                     
                                                         
                                                             Acquisition Milestones: Full Rate Production
                                                             
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Initial Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Multi-INT Early Operational Capability
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Acquisition Milestones: Baseline Early Operational Capability
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: System Development and Demonstration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Phased Capability Upgrades - Multi-INT (IFC 4.0)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             System Development: IFC-5.0 Development and Integration
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Future Capability Development
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             System Development: Airframe Fatigue Testing and Analysis
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Integrated Test (Combined/Developmental/Operational)
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Multi-INT Initial Operational Test and Evaluation
                                                             
                                                                 
                                                                     1
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: IFC-5.0 Integrated Test (Combined/Developmental/Operational)
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Test & Evaluation Activities: Baseline Operational Test Event
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 3 Contract Award
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 4 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 5 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Low Rate Initial Production Lot 6 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                                 
                                                                     3
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 7 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                                 
                                                                     3
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 8 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                                 
                                                                     3
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Contracts: Full Rate Production Lot 9 Contract Award
                                                             
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                                 
                                                                     3
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 1 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 2 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 3 Delivery
                                                             
                                                                 
                                                                     2
                                                                     2021
                                                                
                                                                 
                                                                     4
                                                                     2021
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 4 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                                 
                                                                     1
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 5 Delivery
                                                             
                                                                 
                                                                     2
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             Production Milestones: Deliveries: Low Rate Initial Production Lot 6 Delivery
                                                             
                                                                 
                                                                     1
                                                                     2024
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0308601N
                                 Modeling & Simulation Support
                                 256
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     39.854
                                     5.038
                                     7.097
                                     7.119
                                     7.119
                                     7.291
                                     7.465
                                     7.641
                                     7.794
                                     Continuing
                                     Continuing
                                
                                 This Program Element addresses projects under the Navy Modeling and Simulation (M&S) Office.  It supports technical and management initiatives directed by Congress, Department of Defense (DoD), Secretary of the Navy (SECNAV), and Chief of Naval Operations (CNO) with the aim of bringing organization, focus, and efficiency to the development and use of M&S throughout the Navy and DoD.  It provides a central agency for the formulation and implementation of policy and guidance in M&S, and represents Navy interests in Joint and other Agency initiatives.  It funds efforts to define and coordinate the corporate Navy M&S policy and guidance to evolve an interoperable and reusable core M&S capability consistent with the M&S technical framework prescribed by DoD.  

Efforts are organized around three product areas:  
(1) Core Services: This activity provides essential planning and coordination of M&S efforts with other Services, the Office of Secretary of Defense (OSD), the Joint Staff, and other agencies to develop policies and procedures necessary for M&S standards, visibility, and potential reuse across DoD.  
(2) Community Services:  This activity provides M&S subject matter expert support embedded in the Navy M&S Communities to recommend implementations for M&S policies, standards, VV&A, and reuse within their Community and to ensure that the wider DON and DoD are aware (visibility) of the M&S products and services, initiatives, processes, and standards.  
(3) Community Experiments and Prototypes:  This activity conducts experiments and prototypes aimed at determining the feasibility and applicability of proposed standards or technical approaches to Navy M&S and investigates Service-unique requirements for standards or guidance to achieve M&S efficiencies.
                                 
                                     
                                         5.238
                                         7.097
                                         7.119
                                         7.119
                                    
                                     
                                         5.038
                                         7.097
                                         7.119
                                         7.119
                                    
                                     
                                         -0.200
                                         0.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             -0.200
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     200K reduction in 2018 delays DON M&S Forum tasks to share efforts, best practices and lessons learned.
                                
                                 
                                     
                                         2222
                                         Modeling & Simulation
                                         
                                             39.854
                                             5.038
                                             7.097
                                             7.119
                                             7.119
                                             7.291
                                             7.465
                                             7.641
                                             7.794
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Program Element addresses projects under the Navy Modeling and Simulation (M&S) Office.  It supports technical and management initiatives directed by Congress, Department of Defense (DoD), Secretary of the Navy (SECNAV), and Chief of Naval Operations (CNO) with the aim of bringing organization, focus, and efficiency to the development and use of M&S throughout the Navy and DoD.  It provides a central agency for the formulation and implementation of policy and guidance in M&S, and represents Navy interests in Joint and other Agency initiatives.  It funds efforts to define and coordinate the corporate Navy M&S policy and guidance to evolve an interoperable and reusable core M&S capability consistent with the M&S technical framework prescribed by DoD.  

Efforts are organized around three product areas:
(1) Core Services: This activity provides essential planning and coordination of M&S efforts with other Services, the Office of Secretary of Defense (OSD), the Joint Staff, and other agencies to develop policies and procedures necessary for M&S standards, visibility, and potential reuse across DoD.  
(2) Community Services:  This activity provides M&S subject matter expert support embedded in the Navy M&S Communities to recommend implementations for M&S policies, standards, VV&A, and reuse within their Community and to ensure that the wider DON and DoD are aware (visibility) of the M&S products and services, initiatives, processes, and standards.  
(3) Community Experiments and Prototypes:  This activity conducts experiments and prototypes aimed at determining the feasibility and applicability of proposed standards or technical approaches to Navy M&S and investigates Service-unique requirements for standards or guidance to achieve M&S efficiencies.
                                             
                                                 
                                                     CORE SERVICES
                                                     This activity provides essential planning and coordination of M&S efforts with other Services, the Office of Secretary of Defense (OSD), the Joint Staff, and other agencies to develop policies and procedures necessary for M&S visibility and potential reuse across DoD.  It provides updates to the Navy M&S website, M&S Master Plan, and M&S Investment Strategy.  This activity supports development of common services, tools, and databases to ensure the integration and connectivity of M&S products employed in Naval assessments, training, acquisition, and among operational communities.  It manages and maintains the Navy M&S Information Service (NMSIS), the central Naval M&S information resource to support informed M&S investment decision making across DON.  It implements and manages the Modeling and Simulation (M&S) Quality Assurance (VV&A) process and guidelines for implementing for modeling, simulation, and data.  It reviews both new and legacy M&S VV&A plans and reports and develops and maintains the Naval M&S VV&A repository.  It establishes and implements a VV&A training curriculum for developers and Accreditation Agents.
                                                     
                                                         
                                                             0.950
                                                             0
                                                             - Promote consistent application of M&S "Best Practices" and associated technologies to improve support across the DON Enterprise.
- Review and Update SECNAV M&S policy and guidance.
- Educate the M&S workforce on use of M&S to support efficient and interoperable RDT&E. 
- Provide VV&A, Standards and M&S support to programs, PEOs and other DON  activities.
- Promulgate M&S Best Practices and Common Tools across DON M&S Enterprise.
                                                        
                                                    
                                                     
                                                         
                                                             1.032
                                                             0
                                                             - Promote consistent application of M&S "Best Practices" and associated technologies to improve support across the DON Enterprise.
- Review and Update the Verification, Validation and Accreditation (VV&A) policy and guidance.
- Educate the M&S workforce on use of M&S to support efficient and interoperable RDT&E. 
- Provide VV&A, Standards and M&S support to programs, PEOs and other DON  activities.
                                                        
                                                         
                                                             1.035
                                                             0
                                                        
                                                         
                                                             1.035
                                                             0
                                                             - Promote consistent application of M&S "Best Practices" and associated technologies to improve support across the DON Enterprise.
- Review and Update the Verification, Validation and Accreditation (VV&A) policy and guidance.
- Educate the M&S workforce on use of M&S to support efficient and interoperable RDT&E. 
- Provide VV&A, Standards and M&S support to programs, PEOs and other DON  activities.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     COMMUNITY SERVICES
                                                     This activity provides M&S subject matter expert support embedded in the Navy M&S Communities to recommend implementations for M&S policies and standards within their Community and to ensure that the wider DON is aware of the M&S products and services, initiatives, processes, and standards (visibility).  It promotes M&S reuse through cooperative Community M&S activities which identify and prioritize M&S capability requirements between and across Communities.  It also provides an M&S degree program through the Naval Postgraduate School (NPS), Modeling Virtual Environments and Simulation (MOVES) curriculum which qualifies officers to fill 6202-P coded billets.  Financial support for thesis and dissertation efforts done by the students is covered by this funding.  Topics are broad M&S topics of concern which are prioritized based on how they meet the requirements across, between and within the M&S Communities.
                                                     
                                                         
                                                             1.258
                                                             0
                                                             - Develop open standards and architectures for M&S Communities' use which will foster Virtual Environments and M&S Enterprise Solutions.
- Consolidate investment requirements of the M&S Communities to identify common or similar gaps and develop common solutions.
- Develop DON Officer M&S postgraduate Knowledge requirements and submit to the M&S program at Naval Postgraduate School.
- Fund DON M&S Forum tasks to share M&S efforts, Best Practices, and lessons learned.
                                                        
                                                    
                                                     
                                                         
                                                             1.737
                                                             0
                                                             - Develop open standards and architectures for M&S Communities' use which will foster Virtual Environments and M&S Enterprise Solutions.
- Consolidate investment requirements of the M&S Communities to identify common or similar gaps and develop common solutions.
- Develop DON Officer M&S postgraduate Knowledge requirements and submit to the M&S program at Naval Postgraduate School.
- Fund DON M&S Forum tasks to share M&S efforts, Best Practices, and lessons learned.
- Coordinate M&S workforce education across DON.
- Train and educate workforce in efficient use of Live-Virtual-Constructive environments and VV&A of large-scale complex simulations.
                                                        
                                                         
                                                             1.700
                                                             0
                                                        
                                                         
                                                             1.700
                                                             0
                                                             - Develop open standards and architectures for M&S Communities' use which will foster Virtual Environments and M&S Enterprise Solutions.
- Consolidate investment requirements of the M&S Communities to identify common or similar gaps and develop common solutions.
- Develop DON Officer M&S postgraduate Knowledge requirements and submit to the M&S program at Naval Postgraduate School.
- Fund DON M&S Forum tasks to share M&S efforts, Best Practices, and lessons learned.
- Coordinate M&S workforce education across DON.
- Train and educate workforce in efficient use of Live-Virtual-Constructive environments and VV&A of large-scale complex simulations.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                                 
                                                     COMMUNITY EXPERIMENTS and PROTOTYPES
                                                     This activity conducts experiments and prototypes aimed at determining the feasibility and applicability of proposed standards or technical approaches to Navy M&S, and investigate Service-unique requirements for standards or guidance.  Individual efforts focus on developing or evaluating approaches to optimize training, assessments and acquisition functional, mission objectives through more efficient development and use of M&S.  This activity develops methodologies and standards that will result in model and data reusability and interoperability through the formulation of a technical framework.  These standards support the full range of architecture and engineering design requirements across the Navy.  
This activity also supports Fleet exercises and experiments through the application of distributed simulations across a wide variety of warfighting and supporting communities.  Specifically, it develops and integrates appropriate M&S into Fleet Synthetic Training (FST), and develops simulation efforts to test and evolve the standards for models, interfaces, and data.  It supports development of tools necessary to enable the seamless access and use of operationally relevant M&S products to support Navy training, warfare assessments and acquisition requirements.
                                                     
                                                         
                                                             2.830
                                                             0
                                                             - Advance and efficiently integrate leading edge M&S capabilities in response to complex emerging threats and future warfighting environments.
- Promulgate M&S Best Practices and Common Tools across DON M&S Enterprise..
- Establish enterprise open architectures and standards.
- Identify core models,simulations and data requiring integration.
- Improve M&S networking environments to ensure labs, facilities, models, simulations, and data are persistently connectable.
- Validate scenario, simulation, and threat environments that can be reused across domains and throughout the program life-cycles.
                                                        
                                                    
                                                     
                                                         
                                                             4.328
                                                             0
                                                             - Advance and efficiently integrate leading edge M&S capabilities in response to complex emerging threats and future warfighting environments.
- Provide a comprehensive set of M&S capabilities and tools to support analysis, engineering, prototyping , testing, experimentation, and training to assess and address mission capability gaps and enhance  interoperability.
- Establish enterprise open architectures and standards.
- Identify core models and simulations requiring integration.
- Improve M&S networking environments  to ensure labs and facilities are persistently connectable.
- Validate scenario, simulation, and threat environments that can be reused across domains and throughout the program life-cycles.
- Initiate development of a Common M&S Environment
- Development of standards, architectures and open interfaces will add a new focus on integrating Live Navy Aircraft/Ship/Subs/Networks with Virtual simulations and Constructive models as well cyber effects in the battlespace.
-  Develop M&S modules in the Naval Integrated Capabilities database that will capture current DON Core Models, Simulations, and Data. Create an accessible repository of models, standards, relevant guidance and policy that will drive down cost. Develop a technical plan for incorporation of the Architecture Management Integration Environment and persistent connectivity across Navy M&S capabilities that will enable reuse and improved response time for LVC events. 
- Develop reusable M&S technologies in FY19 will add the integration of the Complex threat models (ITASE, DIADs, NGTS and TMAP models) in partnership with Intelligence Centers to create a high fidelity agile threat environment reusable across programs, domains (Air, Sea, Surface, Subsurface) and communities (Analysis, Acquisition, Training and Experimentation).
-Experiments, model development efforts and simulation prototypes will include cyber effects modeling, virtualization methodologies for complex tactical code and improved visualization/virtual reality to support next generation M&S supporting emergent Naval warfighting requirements.
                                                        
                                                         
                                                             4.384
                                                             0
                                                        
                                                         
                                                             4.384
                                                             0
                                                             - Advance and efficiently integrate leading edge M&S capabilities in response to complex emerging threats and future warfighting environments.
- Provide a comprehensive set of M&S capabilities and tools to support analysis, engineering, prototyping , testing, experimentation, and training to assess and address mission capability gaps and enhance  interoperability.
- Establish enterprise open architectures and standards.
- Identify core models and simulations requiring integration.
- Improve M&S networking environments  to ensure labs and facilities are persistently connectable.
- Validate scenario, simulation, and threat environments that can be reused across domains and throughout the program life-cycles.
- Initiate development of a Common M&S Environment
- Development of standards, architectures and open interfaces will add a new focus on integrating Live Navy Aircraft/Ship/Subs/Networks with Virtual simulations and Constructive models as well cyber effects in the battlespace.
-  Develop M&S modules in the Naval Integrated Capabilities database that will capture current DON Core Models, Simulations, and Data. Create an accessible repository of models, standards, relevant guidance and policy that will drive down cost. Develop a technical plan for incorporation of the Architecture Management Integration Environment and persistent connectivity across Navy M&S capabilities that will enable reuse and improved response time for LVC events. 
- Develop reusable M&S technologies in FY20 will add the integration of the Complex threat models (ITASE, DIADs, NGTS and TMAP models) in partnership with Intelligence Centers to create a high fidelity agile threat environment reusable across programs, domains (Air, Sea, Surface, Subsurface) and communities (Analysis, Acquisition, Training and Experimentation).
-Experiments, model development efforts and simulation prototypes will include cyber effects modeling, virtualization methodologies for complex tactical code and improved visualization/virtual reality to support next generation M&S supporting emergent Naval warfighting requirements.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         There is no significant change from FY 2019 to FY 2020.
                                                    
                                                
                                            
                                             This is a non-ACAT program.  The focus of the Navy Modeling and Simulation (M&S) Office is to facilitate and enable the efficient use of M&S by minimizing duplication of M&S efforts and maximize the reuse of M&S and data.
                                             This program supports efforts to  define, develop, and utilize M&S technologies, standards and techniques in DON and joint programs across a wide range of disciplines and technical arenas.  As such, performance metrics are specific to individual projects initiated under this program element.  Representative examples of performance criteria for M&S support include the following:  VV&A of deployed M&S systems to support Fleet and Force missions and assessments; degree of composability and adaptability of system architectures employed M&S systems; ability of M&S systems to replicate and permit recreation of force or system interactions that otherwise would be performed by more labor-intensive or expensive personnel, forces, or elements; degree to which M&S frameworks would permit rapid integration and employment of analytic capabilities for the analysis and documentationof warfighter missions, weapons systems or Tactics, Techniques and Procedures (TT&P); and ability od a specific M&S technology or technique to meet the requirements specified in an individual project supported by this program.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             DoD Support
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.383
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             NMSO Director
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 1.825
                                                                 
                                                                     0.282
                                                                     2018-01
                                                                
                                                                 
                                                                     0.299
                                                                     2019-02
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.706
                                                            
                                                        
                                                         
                                                             NMSO Data Archiving Effort
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.503
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.503
                                                            
                                                        
                                                         
                                                             DREN Connectivity
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.043
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.043
                                                            
                                                        
                                                         
                                                             M & S Data Lead
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.740
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.740
                                                            
                                                        
                                                         
                                                             NMSIS Web Presence
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.896
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.896
                                                            
                                                        
                                                         
                                                             VV&A Standards & Support
                                                             WR
                                                             NAVAIR
                                                             Pax River
                                                             
                                                                 1.567
                                                                 
                                                                     0.251
                                                                     2018-03
                                                                
                                                                 
                                                                     0.266
                                                                     2019-03
                                                                
                                                                 
                                                                     0.270
                                                                
                                                                 
                                                                     0.270
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 2.354
                                                            
                                                        
                                                         
                                                             Plans & Policies
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 1.868
                                                                 
                                                                     0.400
                                                                     2017-10
                                                                
                                                                 
                                                                     0.466
                                                                     2019-01
                                                                
                                                                 
                                                                     0.470
                                                                
                                                                 
                                                                     0.470
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 3.204
                                                            
                                                        
                                                         
                                                             DON Mission Level Gap Analysis
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 1.100
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.100
                                                            
                                                        
                                                         
                                                             M&S Interopeperability Initiative
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.950
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.950
                                                            
                                                        
                                                         
                                                             M&S Interopeperability Initiative
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.649
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.649
                                                            
                                                        
                                                         
                                                             Navy Training Test Harness
                                                             WR
                                                             NAWC TSD
                                                             Orlando, FL
                                                             
                                                                 0.375
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.375
                                                            
                                                        
                                                         
                                                             CSP for NTI
                                                             WR
                                                             NAWC TSD
                                                             Olando, FL
                                                             
                                                                 0.247
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.247
                                                            
                                                        
                                                         
                                                             Navy STORM
                                                             MIPR
                                                             NAWC
                                                             Pax River, MD
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             USMC STORM
                                                             MIPR
                                                             USAF
                                                             Triangle, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             M&S Services
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Data Assistant
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.918
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.918
                                                            
                                                        
                                                         
                                                             Navy VV&A Lead
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.428
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.428
                                                            
                                                        
                                                         
                                                             Enterprise Level SBD M&S Components
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.814
                                                                 
                                                                     0.494
                                                                     2017-10
                                                                
                                                                 
                                                                     0.865
                                                                     2019-01
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.873
                                                            
                                                        
                                                         
                                                             LDUVV SBD Implementation Net-Centric Systems Test
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.430
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.430
                                                            
                                                        
                                                         
                                                             Net-Centric Systems Test Evaluation  Capability Module -NECM
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.142
                                                                 
                                                                     0.150
                                                                     2017-10
                                                                
                                                                 
                                                                     0.150
                                                                     2019-02
                                                                
                                                                 
                                                                     0.160
                                                                
                                                                 
                                                                     0.160
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.602
                                                            
                                                        
                                                         
                                                             Common Development Environment
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.519
                                                                 
                                                                     0.495
                                                                     2017-10
                                                                
                                                                 
                                                                     0.731
                                                                     2019-01
                                                                
                                                                 
                                                                     0.735
                                                                
                                                                 
                                                                     0.735
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 2.480
                                                            
                                                        
                                                         
                                                             Architecture Framework
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.200
                                                                 
                                                                     0.212
                                                                     2017-10
                                                                
                                                                 
                                                                     0.212
                                                                     2019-01
                                                                
                                                                 
                                                                     0.215
                                                                
                                                                 
                                                                     0.215
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.839
                                                            
                                                        
                                                         
                                                             MBSE SYSML Reference Architecture Standard
                                                             WR
                                                             Various Wafare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.212
                                                                     2017-10
                                                                
                                                                 
                                                                     0.212
                                                                     2019-02
                                                                
                                                                 
                                                                     0.215
                                                                
                                                                 
                                                                     0.215
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.639
                                                            
                                                        
                                                         
                                                             AMIE - Architecture Management Integration Environment
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 2.461
                                                                 
                                                                     0.205
                                                                     2018-02
                                                                
                                                                 
                                                                     0.200
                                                                     2019-02
                                                                
                                                                 
                                                                     0.210
                                                                
                                                                 
                                                                     0.210
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.076
                                                            
                                                        
                                                         
                                                             M&S Integration Analysis
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.139
                                                                     2017-10
                                                                
                                                                 
                                                                     0.159
                                                                     2019-01
                                                                
                                                                 
                                                                     0.165
                                                                
                                                                 
                                                                     0.165
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.463
                                                            
                                                        
                                                         
                                                             Common Development Enviroment Integration
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.108
                                                                     2019-01
                                                                
                                                                 
                                                                     0.108
                                                                
                                                                 
                                                                     0.108
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.216
                                                            
                                                        
                                                         
                                                             Architecture Integration
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.318
                                                                     2017-10
                                                                
                                                                 
                                                                     0.742
                                                                     2019-02
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 1.810
                                                            
                                                        
                                                         
                                                             NAVAL - LIFT
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.212
                                                                     2017-10
                                                                
                                                                 
                                                                     0.367
                                                                     2019-02
                                                                
                                                                 
                                                                     0.370
                                                                
                                                                 
                                                                     0.370
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.949
                                                            
                                                        
                                                         
                                                             M&S Visulation
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 0.000
                                                                 
                                                                     0.212
                                                                     2017-10
                                                                
                                                                 
                                                                     0.318
                                                                     2019-02
                                                                
                                                                 
                                                                     0.320
                                                                
                                                                 
                                                                     0.320
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.850
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             RDA POC
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 1.538
                                                                 
                                                                     0.308
                                                                     2018-01
                                                                
                                                                 
                                                                     0.380
                                                                     2019-01
                                                                
                                                                 
                                                                     0.396
                                                                
                                                                 
                                                                     0.396
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.622
                                                            
                                                        
                                                         
                                                             RDA IDS (#1&3)
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 2.063
                                                                 
                                                                     0.227
                                                                     2018-01
                                                                
                                                                 
                                                                     0.238
                                                                     2019-02
                                                                
                                                                 
                                                                     0.240
                                                                
                                                                 
                                                                     0.240
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.768
                                                            
                                                        
                                                         
                                                             Training IDS (#1)
                                                             WR
                                                             Various Warfare Centers
                                                             Not Specified
                                                             
                                                                 1.615
                                                                 
                                                                     0.208
                                                                     2018-03
                                                                
                                                                 
                                                                     0.246
                                                                     2019-03
                                                                
                                                                 
                                                                     0.265
                                                                
                                                                 
                                                                     0.265
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 2.334
                                                            
                                                        
                                                         
                                                             Training IDS (#2)
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.951
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.951
                                                            
                                                        
                                                         
                                                             Analysis IDS (#1)
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.233
                                                                     2019-03
                                                                
                                                                 
                                                                     0.250
                                                                
                                                                 
                                                                     0.250
                                                                     2020-03
                                                                
                                                                 0.000
                                                                 0.483
                                                            
                                                        
                                                         
                                                             Analysis IDS (#2)
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.058
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.058
                                                            
                                                        
                                                         
                                                             IDS Training and Coordination
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.044
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.044
                                                            
                                                        
                                                         
                                                             USMC IDS
                                                             WR
                                                             MCCDC
                                                             Quantico, VA
                                                             
                                                                 0.670
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.670
                                                            
                                                        
                                                         
                                                             MOVES
                                                             WR
                                                             NPS
                                                             Monterrey, CA
                                                             
                                                                 4.274
                                                                 
                                                                     0.314
                                                                     2018-01
                                                                
                                                                 
                                                                     0.318
                                                                     2019-02
                                                                
                                                                 
                                                                     0.330
                                                                
                                                                 
                                                                     0.330
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 5.236
                                                            
                                                        
                                                         
                                                             RDA M&S Forum
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 2.364
                                                                 
                                                                     0.174
                                                                     2018-01
                                                                
                                                                 
                                                                     0.173
                                                                     2019-02
                                                                
                                                                 
                                                                     0.195
                                                                
                                                                 
                                                                     0.195
                                                                     2020-01
                                                                
                                                                 0.000
                                                                 2.906
                                                            
                                                        
                                                         
                                                             NMSO Technical Support
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.483
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.483
                                                            
                                                        
                                                         
                                                             Simulated Shipboard FMVS
                                                             WR
                                                             NWDC
                                                             Norfolk, VA
                                                             
                                                                 0.365
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.365
                                                            
                                                        
                                                         
                                                             M&S Officer Postgraduate Ed
                                                             WR
                                                             SPAWAR
                                                             SSC-LANT
                                                             
                                                                 0.852
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.852
                                                            
                                                        
                                                         
                                                             M&S Workforce Coordinator
                                                             WR
                                                             SPAWAR
                                                             SSC-PAX
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.149
                                                                     2019-01
                                                                
                                                                 
                                                                     0.155
                                                                
                                                                 
                                                                     0.155
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.304
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Standard Interfaces for Virtual World
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 2.502
                                                                 
                                                                     0.225
                                                                     2018-02
                                                                
                                                                 
                                                                     0.265
                                                                     2019-02
                                                                
                                                                 
                                                                     0.300
                                                                
                                                                 
                                                                     0.300
                                                                     2020-02
                                                                
                                                                 0.000
                                                                 3.292
                                                            
                                                        
                                                         
                                                             Semantic and Structural Metedata Schema
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.562
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.562
                                                            
                                                        
                                                         
                                                             Semantic and Structural Metedata Schema
                                                             WR
                                                             SPAWAR
                                                             Charleston, SC
                                                             
                                                                 0.289
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.289
                                                            
                                                        
                                                         
                                                             Tactical Operational Software Environment (TOSEE)
                                                             WR
                                                             NAVAIR
                                                             TSD, Orlando
                                                             
                                                                 0.650
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.650
                                                            
                                                        
                                                         
                                                             Cross Cultural Competence in OPS Environment
                                                             WR
                                                             NAVAIR
                                                             TSD, Orlando
                                                             
                                                                 0.350
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.350
                                                            
                                                        
                                                         
                                                             Framework for Assessing Cost and Technology (FACT)
                                                             WR
                                                             MCCDC
                                                             Quantico, VA
                                                             
                                                                 0.500
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                            
                                                        
                                                         
                                                             Intergrated Air/Missle Defense IAMD
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Measuring Immersion Training
                                                             WR
                                                             MCCDC
                                                             Quantico, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             VVA of Real Time Propagation Loss Model
                                                             WR
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 0.588
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.588
                                                            
                                                        
                                                         
                                                             Navy M&S Education Program
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Sensor Federate
                                                             WR
                                                             ONR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             Contracting Language for M&S
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             VCE for CPD&T
                                                             MIPR
                                                             WHS
                                                             Arlington, VA
                                                             
                                                                 0.300
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.300
                                                            
                                                        
                                                         
                                                             Navy VV&A Lead
                                                             WR
                                                             NAVAIR
                                                             Pax River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                         
                                                             LVC Training Enviroment Tech Advisor
                                                             WR
                                                             NAVSEA JHU
                                                             Wash. DC
                                                             
                                                                 0.567
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.567
                                                            
                                                        
                                                         
                                                             Human Anatomy Motion Tracking & Display
                                                             WR
                                                             MARCORSYSCOM
                                                             Arlington, VA
                                                             
                                                                 0.091
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.091
                                                            
                                                        
                                                         
                                                             CapabilityModule Enhancement
                                                             WR
                                                             NAVAIR
                                                             Pax River
                                                             
                                                                 0.120
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.120
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0308601N_2222_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 2222
                                                     
                                                         
                                                             Incorporate Best Practices for Contracting M&S in DON
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Publish M&S Contracting Best Practices Guide
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Change Culture through Education, Outreach and Training
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Host Summit  for Face to Face Workshop on  Issues and Reuse
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Incorporate  Learning courses in SYSCOM Workforce Education
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Coordinate across DON and other Services/DoD  to develop an M&S Support Plan
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Establish draft MSSP Policy among the Services/DoD
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Draft a Common Digital Environment
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Coordinate quarterly Fleet Training Integration Panels
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Plan Quarterly Fleet Training Requirements Management Group
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Conduct Forums across all the Communities
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             JBUS AIME Integration to fix future LVC training integration issues
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Aegis, Development Environment_AIME integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Identify NR&DE capabilities for AMIE integration and conduct integration
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             Develop reference architecture and implementation for a common M&S engineering frameworks
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Develop and deploy a Virtual Collaborative Environment in response to Enterprise Requirements
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Identify and integrate MBSE tools and best practices
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             Update Enterprise level Naval Models and Simulations to ensure accurate operational representation and increased validity
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                
                            
                             
                                 0702207N
                                 Depot Maintenance (NON-IF)
                                 257
                                 2020
                                 PB
                                 2019-03
                                 Navy
                                 1319
                                 Research, Development, Test & Evaluation, Navy
                                 7
                                 Operational Systems Development
                                 
                                     234.849
                                     35.463
                                     46.560
                                     38.182
                                     38.182
                                     40.313
                                     48.889
                                     49.609
                                     27.823
                                     Continuing
                                     Continuing
                                
                                 3030: A significant portion of the F/A-18 and EA-18G airframe is believed to have additional inherent capability and a life extension may be possible for many portions of the airframe. The F/A-18 Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the F/A-18 fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. Without SLAP and the follow on Service Life Extension Program (SLEP), aircraft are retired from the USN inventory when a design service life metric is reached. RDTE funds will support aircraft teardown to validate SLAP analysis, identify unknown fatigue areas and assess the aircraft's material condition.

3182: The T-45 aircraft structure is currently fatigue limited to 14,400 flight hours based on initial full-scale fatigue tests. This service life limit prevents the T-45 fleet from meeting Integrated Production Plan (IPP) past 2025. Studies demonstrate that the 14,400 flight hour service life can be extended, with a Service Life Extension Program (SLEP), to 21,600 flight hours, which will support meeting IPP until 2035. A T-45 Structural Service Life Assessment Program (SLAP) was completed in February 2012. In order for the T-45 to meet IPP until 2035, it is also necessary to assess the subsystems of the T-45 in their ability to remain viable.

In FY13 an initial subsystem assessment, based on the updated fleet aircraft usage spectrum and future predicted training missions of the T-45 aircraft, found 79 dispositions requiring further analysis, teardowns, age explorations, recertification and/or testing .  The assessment of the subsystems that make up these 79 dispositions will address all critical subsystems required and their ability to maintain IPP/NTR until 2035, analysis and studies will be conducted to outline improvements, assess manufacturing capabilities, prototype redesign and test of subsystems for trainer aircraft.
 
3384: The MH-60 SLAP is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations (CNO) operational inventory requirements through FY 2035. Without SLAP, aircraft are retired from the USN inventory when design service life limits are reached directly impacting fleet surface warfare, mine countermeasures, search and rescue, and vertical replenishment operational capabilities. FY 2020 budget request funds the completion of external loads analysis, continuation of fatigue analysis, and development of initial dispositions for safety critical items.  This initial analysis, assessment and disposition will be further refined throughout the SLAP effort, augmented with specific system teardown, inspection and test, culminating in a follow-on SLEP recommendation, which will design and implement the solutions resulting from the SLAP findings.  

9999: FY 2019 Congressional Add funds MH-60S analysis and development of the 401D engine; the procurement of MH-60 alignment, tail cone, and pylon fixtures to support SLAP analysis, development of engineering technical data, drawings/models and associated lists from the Original Equipment Manufacturer (OEM) in support of SLAP deep look inspections.

JUSTIFICATION FOR BUDGET ACTIVITY: This program is funded under OPERATIONAL SYSTEMS DEVELOPMENT because it includes development efforts to upgrade systems that have been fielded or have received approval for full rate production and anticipate funding in the current or subsequent fiscal year.

The FY 2020 funding request was increased by $1.668 million to add EA-18G SLAP tasking to the budget.
                                 
                                     
                                         38.227
                                         36.560
                                         41.525
                                         41.525
                                    
                                     
                                         35.463
                                         46.560
                                         38.182
                                         38.182
                                    
                                     
                                         -2.764
                                         10.000
                                         -3.343
                                         -3.343
                                    
                                     
                                         
                                             10.000
                                        
                                         
                                             -1.593
                                             0.000
                                        
                                         
                                             -1.172
                                             0.000
                                        
                                         
                                             
                                                 Program Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     -3.295
                                                     -3.295
                                                
                                            
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.001
                                                     0.000
                                                     -0.048
                                                     -0.048
                                                
                                            
                                        
                                    
                                     Technical: PU 3182: Increase from FY2018 to FY2019 due to the T-45 SLAP Aviation Technical Corrections.

PU 3030:  Funding increase of $1.668 million from FY 2019 to FY 2020 for addition of EA-18G SLAP tasking.

PU 3384:  Decrease from FY 2019 to FY 2020 due to the completion of Subsystem Life Assessment.

PU 9999:  Decrease from FY 2019 to FY 2020 due to the T-700-401D Software development and MH-60 alignment tool to support SLAP analysis being a one time FY19 Congressional add.
 
Schedule: 
PU 3030:  Changes to the schedule to reflect the addition of EA-18G SLAP.

PU 3182:  Changes support product development beginning in FY19 for Subsystem SLAP C to include teardown, inspection, detailed analysis and recertification testing required to safely extend the service life of critical subsystems.

PU 9999:  Changes to the schedule to reflect the addition of T-700-401D Software development and MH-60 alignment tool.
                                
                                 
                                     
                                         3030
                                         FA-18 SLAP
                                         
                                             208.844
                                             25.932
                                             24.334
                                             25.952
                                             25.952
                                             26.430
                                             38.116
                                             44.334
                                             22.441
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The F/A-18 and EA-18G Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the F/A-18 fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. The goal of the F/A-18 SLAP program is to identify critical structures and components that can achieve the extended service life limit goals. SLAP consists of structural investigations of the main landing gear, arresting hook and catapult back-up structures, vertical tails, wings and fuselage. A second effort is to evaluate the subsystem components (hydraulics, wiring, actuators, etc) to identify over and above inspections, overhaul intervals or replacement schedules to fly past design life limits. The current life limits for the F/A-18 E/F are 6,000 Flight Hours (FH), 2,250 catapults/arrestments (Cat/Traps) and 15,750 total landings. The F/A-18 SLAP program of record states the SLAP goals as 12,000 FH, 3,500 Cat/Traps and 22,500 total landings. The primary objective of F/A-18 and EA-18G SLAP is to determine if the stated SLAP goals are feasible. An increase in total landings and flight hours would allow the F/A-18 to meet CNO inventory requirements. The requirements are integrated with the Joint Strike Fighter planned introduction. This effort is required to be conducted for these airframes and subsystems to ascertain what actions and modifications must be taken to safely operate each system beyond its designed life until the targeted end of service life.
                                             
                                                 
                                                     F/A-18 SLAP
                                                     The current design life limits do not support USN inventory requirements.  Funding supports assessing the structural condition of the F/A-18 fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve CNO inventory requirements.
                                                     
                                                         
                                                             21.202
                                                             0
                                                             Continue stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of F/A-18E/F from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the F/A-18E/F Super Hornet. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.
                                                        
                                                    
                                                     
                                                         
                                                             20.097
                                                             0
                                                             Continue stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of F/A-18E/F from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the F/A-18E/F Super Hornet. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.
                                                        
                                                         
                                                             9.298
                                                             0
                                                        
                                                         
                                                             9.298
                                                             0
                                                             Continue stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of F/A-18E/F from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the F/A-18E/F Super Hornet. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.  Several ECPs have been developed and are being executed to address changes to the Aircraft fuselage and wing structure to meet a service life of 10,000 hours.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The F/A-18 E/F SLAP program is ramping down and the funding for this effort decreases from FY19 to FY20.
                                                    
                                                
                                                 
                                                     EA-18G SLAP
                                                     The current design life limits do not support USN inventory requirements.  Funding supports assessing the structural condition of the EA-18G fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve CNO inventory requirements.  The EA-18G SLAP program leveraged lessons learned from the F/A-18 A-F Slap program in order to achieve efficiencies in continuity of operations.
                                                     
                                                         
                                                             4.730
                                                             0
                                                             Stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of EA-18G from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the EA-18G Growler. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.
                                                        
                                                    
                                                     
                                                         
                                                             4.237
                                                             0
                                                             Stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of EA-18G from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the EA-18G Growler. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.
                                                        
                                                         
                                                             16.654
                                                             0
                                                        
                                                         
                                                             16.654
                                                             0
                                                             Continuation of ongoing stress analysis of numerous data points to provide exploitation of complete structural fatigue testing with the expectation of extending the current service life of EA-18G from the design limits to the SLAP goals. Locations encompass the forward, center and aft fuselage, inner and outer wings, as well as landing gear. Sonic and Thermal analysis will be performed on numerous structural and composite skin locations to assess elevated temperatures with the expectation of extending the current life of the EA-18G Growler. Aircraft Teardown assessments continue to be performed to analyze the fatigue and material condition of fleet aircraft to determine what modifications or inspections are required to extend the current life of the aircraft.  Crack growth analysis will be performed to determine recurring requirements to extend the platform beyond its current service life limits.  These engineering results will be used in development of Engineering Change Proposals (ECPs) that will address aircraft fuselage and wing structure changes required to meet service life beyond 7,500 hours.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase is to account for the ramping up of EA-18G specific SLAP efforts. The majority of prior-year SLAP efforts for the F/A-18 E/F and EA-18Gs were accomplished for the F/A-18 E/Fs first, with the expectation that EA-18Gs would follow. This increase reflects that transition period.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/05250
                                                     F-18 Series (OSIP 020-14)
                                                     
                                                         90.069
                                                         150.396
                                                         133.567
                                                         133.567
                                                         187.801
                                                         243.414
                                                         461.418
                                                         387.300
                                                         2824.885
                                                         4558.868
                                                    
                                                
                                            
                                             The Service Life Assessment Program (SLAP) program employs sole source contracts with Boeing, the aircraft prime manufacturer.  SLAP further decomposes program of record goals into smaller discrete steps, developing requirements to extend flight hours (FH) from 6,000 to 9,000 first.  These efforts will provide the raw engineering data to develop aircraft modifications to extend total aircraft landings, Cat/Traps, and FH.  The F/A-18 and EA-18G SLAP Program consists of two major engineering efforts: the aircraft structural assessment and the aircraft subsystems assessment.  Both efforts are broken into multiple phases which develop tools and models, evaluate current aircraft usage, and develop concepts to extend aircraft life to meet CNO objectives.  The program will combine exploitation of complete structural fatigue testing and actual fleet usage with the expectation of extending the service life of the F/A-18 aircraft.  Conducting both F/A-18E/F and EA-18G SLAP to study the aircraft lifetime will provide a better estimate of aircraft service life and a follow on Service Life Extension Program (SLEP).
                                             The F/A-18 and EA-18G SLAP provides an assessment of aircraft structure fatigue life as affected by flight maneuver, Cat/Traps and landings, based on actual usage and identifies the efforts required to extend the aircraft life to SLAP goals.  During FA-18 E/F SLAP Structures Phase A (FY08-FY13) and EA-18G SLAP Structures Phase A (FY18-FY20) tools and modeling necessary to assess usage and fatigue life are developed.  During FA-18 E/F SLAP Structures Phase B (FY11-FY18) and EA-18G SLAP Structures Phase B (FY20-FY23)  specific structural locations which do not meet SLAP goals are identified and evaluated.  Subsystem SLAP is also initiated concurrently with Structures Phase (B).  A Flight Control Surface SLAP, SLEP retrofit concepts and repairs for deficient locations are developed during SLAP Structures and Sub-Systems Phase C (FY17-FY24).  SLAP is followed by the SLEP during which the actual retrofit and repairs are performed under OSIP 020-14 established in FY14.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Increase in FY 2020 reflects the addition of $1.4 million and the realignment of EA-18G SLAP Product Development tasking.
                                                     
                                                         
                                                             Product Development SLAP F/A-18 E/F
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 143.353
                                                                 
                                                                     18.317
                                                                     2017-12
                                                                
                                                                 
                                                                     14.253
                                                                     2018-12
                                                                
                                                                 
                                                                     7.286
                                                                
                                                                 
                                                                     7.286
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Product Development SLAP EA-18G
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 0.000
                                                                 
                                                                     4.730
                                                                     2018-09
                                                                
                                                                 
                                                                     4.237
                                                                     2018-12
                                                                
                                                                 
                                                                     15.454
                                                                
                                                                 
                                                                     15.454
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Prior Year Prod Dev cost no longer funded in FYDP
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 28.775
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 28.775
                                                                 28.775
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             SLAP Inventory Model
                                                             WR
                                                             ONR
                                                             Arlington, VA
                                                             
                                                                 6.525
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.525
                                                            
                                                        
                                                         
                                                             SLAP F/A-18 E/F
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 9.224
                                                                 
                                                                     0.769
                                                                     2017-12
                                                                
                                                                 
                                                                     3.005
                                                                     2018-12
                                                                
                                                                 
                                                                     0.365
                                                                
                                                                 
                                                                     0.365
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SLAP F/A-18 E/F
                                                             WR
                                                             FRC Southwest
                                                             San Diego, CA
                                                             
                                                                 7.495
                                                                 
                                                                     0.592
                                                                     2017-12
                                                                
                                                                 
                                                                     0.403
                                                                     2018-12
                                                                
                                                                 
                                                                     0.214
                                                                
                                                                 
                                                                     0.214
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SLAP EA-18G
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.700
                                                                     2018-12
                                                                
                                                                 
                                                                     0.700
                                                                
                                                                 
                                                                     0.700
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SLAP EA-18G
                                                             WR
                                                             FRC Southwest
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-12
                                                                
                                                                 
                                                                     0.400
                                                                
                                                                 
                                                                     0.400
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Development Test & Evaluation F/A-18 E/F
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 1.128
                                                                 
                                                                     0.157
                                                                     2017-12
                                                                
                                                                 
                                                                     0.100
                                                                     2018-12
                                                                
                                                                 
                                                                     0.060
                                                                
                                                                 
                                                                     0.060
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Development Test & Evaluation EA-18G
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.057
                                                                     2018-12
                                                                
                                                                 
                                                                     0.100
                                                                
                                                                 
                                                                     0.100
                                                                     2019-12
                                                                
                                                                 0.000
                                                                 0.157
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Government Engineering and Technical Support SLAP F/A-18 E/F
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 5.954
                                                                 
                                                                     1.036
                                                                     2017-12
                                                                
                                                                 
                                                                     1.055
                                                                     2018-12
                                                                
                                                                 
                                                                     1.074
                                                                
                                                                 
                                                                     1.074
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.275
                                                                 
                                                                     0.075
                                                                     2018-06
                                                                
                                                                 
                                                                     0.075
                                                                     2019-06
                                                                
                                                                 
                                                                     0.075
                                                                
                                                                 
                                                                     0.075
                                                                     2020-06
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support (Seaport-CSS)
                                                             C
                                                             CPFF
                                                             WYLE LAB
                                                             Patuxent River, MD
                                                             
                                                                 2.687
                                                                 
                                                                     0.050
                                                                     2017-12
                                                                
                                                                 
                                                                     0.051
                                                                     2018-12
                                                                
                                                                 
                                                                     0.052
                                                                
                                                                 
                                                                     0.052
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             Various
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 2.797
                                                                 
                                                                     0.050
                                                                     2017-12
                                                                
                                                                 
                                                                     0.051
                                                                     2018-12
                                                                
                                                                 
                                                                     0.052
                                                                
                                                                 
                                                                     0.052
                                                                     2019-12
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Program Management Support
                                                             C
                                                             CPFF
                                                             Engility
                                                             Patuxent River, MD
                                                             
                                                                 0.631
                                                                 
                                                                     0.156
                                                                     2017-12
                                                                
                                                                 
                                                                     0.147
                                                                     2018-12
                                                                
                                                                 
                                                                     0.120
                                                                
                                                                 
                                                                     0.120
                                                                     2020-02
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
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                                                     Service Life Assessment Program F/A-18 & EA-18G
                                                     
                                                         
                                                             F/A-18E/F SLAP: Structures: 2.0 Structures Phase B4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             F/A-18E/F SLAP: Structures: 3.0 Structures Phase C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             F/A-18E/F SLAP: Subsystems: 6.0 Subsystems Phase C
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                         
                                                             EA-18G SLAP: Structures: Phase A
                                                             
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                            
                                                        
                                                         
                                                             EA-18G SLAP: Structures: Phase B
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                            
                                                        
                                                         
                                                             EA-18G SLAP: Structures: Phase C
                                                             
                                                                 
                                                                     4
                                                                     2023
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3182
                                         T-45 SLAP
                                         
                                             26.005
                                             0.000
                                             5.400
                                             6.700
                                             6.700
                                             6.800
                                             5.600
                                             0.000
                                             0.000
                                             0.000
                                             50.505
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The T-45 Service Life Assessment Program (SLAP) is assessing the structural and subsystem conditions of the T-45fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to allow it to achieve Chief of Naval Operations (CNO) inventory requirements. The goal of the T-45 SLAP program is to identify critical structures and components that can extend the aircraft designed service life to support IPP and Naval Flight Officer Training Requirements (NTR) until 2035. This initial subsystem assessment, based on the updated fleet aircraft usage spectrum and future predicted training missions of the T-45 aircraft, found 79 dispositions requiring further analysis, teardowns, age explorations, recertification and/or testing . The assessment of the subsystems that make up these 79 dispositions will address all critical subsystems required and their ability to maintain IPP/NTR until 2035, analysis and studies will be conducted to outline improvements, assess manufacturing capabilities, prototype redesign and test of subsystems for trainer aircraft. The current life limits for the T-45 is 14,400 Flight Hours (FH). The T-45 SLAP program of record states the SLAP goals is 21,600 FH. This effort is required to be conducted for these subsystems to ascertain what actions and modifications must be taken to safely operate each system beyond its designed life until the targeted end of service life.
                                             
                                                 
                                                     T-45 SLAP
                                                     Funding supports development, integration, test, and certification of a Subsystem SLAP to determine modifications necessary to extend service life through 2035.
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             5.400
                                                             0
                                                             Begin Subsystem SLAP activities including the initial analytical assessment of approximately 50 subsystem parts; component test setup for approximately 20 other parts; and engineering studies with the expectation of extending the T-45 service life to 2035.
                                                        
                                                         
                                                             6.700
                                                             0
                                                        
                                                         
                                                             6.700
                                                             0
                                                             Continue Subsystem SLAP activities and engineering studies as well as the beginning of fatigue, endurance, and cyclic testing of actual parts with the expectation of extending the T-45 service life to 2035.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The FY2020 funding request was increased by $1.3M to support the beginning of fatigue, endurance, and cyclic testing of actual parts with the expectation of extending the T-45 service life to 2035.
                                                    
                                                
                                            
                                             
                                                 
                                                     APN/0569
                                                     T-45 Service Life Ext Prg (SLEP) OSIP 022-14
                                                     
                                                         16.160
                                                         26.095
                                                         26.530
                                                         26.530
                                                         27.023
                                                         29.637
                                                         31.042
                                                         28.546
                                                         132.425
                                                         458.278
                                                    
                                                
                                            
                                             The subsystem SLAP is a sole source contract effort with Boeing, the aircraft prime contractor. SLAP consists of an analysis of the aircraft subsystems (e.g., Global Positioning System Inertial Navigation Assembly or Mission Data Processor). The analysis will facilitate the future development of subsystem modifications and/or redesigns necessary to extend their life until 2035.
                                             SLAP provides an assessment of aircraft component life as affected by flight maneuver, catapults, arrestments, landings, and obsolescence based on actual usage and identifies the efforts required to extend the aircraft life to SLAP goals (2035). Effort delineates tasking incrementally to include; Tools and modeling necessary to assess usage and life are developed, specific designs which do not meet SLAP goals are identified and analyzed. Retrofit concepts and redesigns for problem areas are developed, followed by the Service Life Extension Program during which the actual retrofits are undertaken.SLAP is followed by the Service Life Extension Program (SLEP) during which the actual retrofit and repairs are performed under OSIP 022-14.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Product Development SLAP T-45
                                                             SS
                                                             CPFF
                                                             Boeing
                                                             St. Louis, MO
                                                             
                                                                 12.882
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     4.505
                                                                     2019-02
                                                                
                                                                 
                                                                     5.790
                                                                
                                                                 
                                                                     5.790
                                                                     2020-02
                                                                
                                                                 10.593
                                                                 33.770
                                                                 33.770
                                                            
                                                        
                                                         
                                                             Product Development SLAP T-45 NACES
                                                             C
                                                             FFP
                                                             Martin Baker
                                                             United Kingdom
                                                             
                                                                 0.450
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.450
                                                                 0.450
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Engineering Technical Support
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 6.270
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.635
                                                                     2018-11
                                                                
                                                                 
                                                                     0.646
                                                                
                                                                 
                                                                     0.646
                                                                     2019-11
                                                                
                                                                 1.283
                                                                 8.834
                                                            
                                                        
                                                         
                                                             Engineering Technical Support
                                                             WR
                                                             NADEP
                                                             Jacksonville, FL
                                                             
                                                                 2.472
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.180
                                                                     2018-11
                                                                
                                                                 
                                                                     0.183
                                                                
                                                                 
                                                                     0.183
                                                                     2019-11
                                                                
                                                                 0.365
                                                                 3.200
                                                            
                                                        
                                                         
                                                             Engineering Technical Support
                                                             WR
                                                             NAWCAD
                                                             Various
                                                             
                                                                 1.213
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.213
                                                            
                                                        
                                                         
                                                             SLAP Engineering Study
                                                             SS
                                                             BOA
                                                             JHU/APL
                                                             Laurel, MD
                                                             
                                                                 1.969
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.969
                                                                 1.969
                                                            
                                                        
                                                         
                                                             SLAP ETS Support
                                                             SS
                                                             BOA
                                                             ASI
                                                             Virginia Beach, VA
                                                             
                                                                 0.267
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.267
                                                                 0.267
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.482
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.080
                                                                     2018-11
                                                                
                                                                 
                                                                     0.081
                                                                
                                                                 
                                                                     0.081
                                                                     2019-11
                                                                
                                                                 0.159
                                                                 0.802
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_0702207N_3182_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     T-45 SLAP
                                                     
                                                         
                                                             Product Development: SLAP T-45C
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2022
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         3384
                                         MH-60 SLAP
                                         
                                             0.000
                                             9.531
                                             6.826
                                             5.530
                                             5.530
                                             7.083
                                             5.173
                                             5.275
                                             5.382
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             MH-60 SLAP is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations (CNO) operational inventory requirements to bridge to a follow-on program procurement.  The highest flight time MH-60S helicopters are expected to exceed the currently assumed design life limit of 10,000 flight hours in 2024, at which time as many as 30 aircraft per year could be downed without a SLAP and Service Life Extension Program (SLEP). The MH-60S has experienced significant structural issues since Initial Operational Capability in August 2002, resulting in downed aircraft and additional inspections for the operational fleet. Similar issues could very well precede the 10,000 flight hour life limit, particularly without the insight provided by a SLAP effort commenced as soon as possible. The MH-60 SLAP is comprised of two distinct assessments: Fatigue Life Assessment (FLA), which will establish the fatigue life of the aircraft and air vehicle systems and Subsystem Life Assessment (SLA), which will determine subsystem components that are critical to safe flight and ground operations and identify safety risk and risk mitigation strategies for critical components.  FLA consists of structural investigations of the cockpit beams, main gearbox beams/frames, upper deck, engine mount, lower tub, main landing gear, tail landing gear, cargo hook, transition splice and tie-down fittings/structure, tailcone, tail gearbox, intermediate gearbox, stabilator, manufactured joints/splices, and flight controls support structure. SLA will evaluate engines, rotor brake, hydraulic, flight controls, avionics components and infrastructure, etc., to identify over-and-above inspections, overhaul intervals or replacement schedules to fly beyond the current design limit assumption.  

FY 2020 budget request funds the continuation of external loads analysis, fatigue analysis, and development of initial dispositions for safety critical items.  This initial analysis, assessment and disposition will be further refined throughout the SLAP effort, augmented with specific system teardown, inspection and test, culminating in a follow-on SLEP, which will design and implement the solutions resulting from the SLAP findings.
                                             
                                                 
                                                     MH-60 SLAP
                                                     The current design life limits do not support United States Navy inventory requirements to bridge to a follow-on program procurement.  Funding supports assessing the structural and subsystem condition of the MH-60S fleet in order to determine what modifications are necessary to extend the aircraft designed life limits to bridge that gap.
                                                     
                                                         
                                                             9.531
                                                             0
                                                             Collect aircraft historical regime and usage data for assessment, initiate airframe external loads analysis and fatigue
analysis, and perform non-destructive tear-down examinations of two (2) aircraft and aircraft components. Perform
analytical service life risk assessments of aircraft subsystems, develop initial dispositions for safety critical items.
                                                        
                                                    
                                                     
                                                         
                                                             6.826
                                                             0
                                                             Continue to collect aircraft historical regime and usage data for assessment, continue airframe external loads analysis and fatigue analysis, and finish non-destructive tear-down examinations of one (1) aircraft and remaining aircraft components. Continue analytical service life risk assessments of aircraft subsystems and the development of initial dispositions for safety critical items.
                                                        
                                                         
                                                             5.530
                                                             0
                                                        
                                                         
                                                             5.530
                                                             0
                                                             Continue to collect aircraft historical regime and usage data for assessment, continue airframe external loads analysis and fatigue analysis. Continue development of initial dispositions for safety critical items. Commence identifying SLEP hardware kit designs.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Decrease of $1.296 million from FY 2019 to FY 2020 is due to the completion of Subsystem Life Assessment.
                                                    
                                                
                                            
                                             The SLAP program employs a sole source contract with Lockheed Martin; the aircraft prime manufacturer; a sole source contract with General Electric, the engine provider; and government engineering and logistics expertise at Naval Air Station Patuxent River, MD and the H-60 Fleet Support Team at Cherry Point, NC. Analyses from the SLAP efforts will provide the engineering data necessary to develop aircraft structural, component, and subsystem modifications to extend service life flight hour limits in order to avoid flight line inventory shortfalls. The MH-60S SLAP consists of two major engineering efforts: the FLA and the aircraft SLA.  These efforts are broken into multiple phases which develop tools and models, assess current aircraft usage, and develop concepts to extend aircraft life to meet Chief of Naval Operations objectives. The program will combine exploitation of aircraft deep look inspections and actual historical fleet usage. Conducting MH-60S SLAP to study the aircraft lifetime will define aircraft service life and is required to determine scope of the future follow-on SLEP.
                                             The MH-60 SLAP FLA provides an assessment of aircraft structure fatigue life as affected by flight maneuver and Ground-Air-Ground cycles, based on Government furnished usage spectra and identifies the efforts required to extend the aircraft life to SLAP goals. During the FLA External Loads Analysis (FY 2018-2019), external loads for all fatigue conditions are identified from the three usage spectra. During the FLA (FY 2018-FY 2022), the fatigue assessment results and calculated fatigue lives are documented and areas for future improvements to extend the aircraft service life are identified.  During the FLA Structural Analysis (FY 2020-FY 2022), static fail-safety analyses of specific airframe sites are conducted to substantiate continued safe flight and identify areas for future service life extensions. Subsystems Phase A utilizes an interdisciplinary team within the USN tasked to develop a methodology for service life assessment of safety critical subsystems.  The resulting methodology will be based on a risk-focused approach that evaluates subsystems for potential safety critical failure modes, analyzes the associated hardware for age-related risk factors, and develops data-gathering or risk reduction dispositions.  Subsystem SLAP Phase B is initiated concurrently with the FLA.  During Subsystems SLAP Phase B (FY 2018-FY 2019), analytical service life risk assessments of aircraft subsystems are conducted and initial dispositions for safety-critical items are developed. During Subsystems SLAP Phase C (FY 2020-FY 2023), dispositions of Phase B are executed by performing component tests, aircraft inspections, and assembly teardowns.  Additionally, SLAP assessments are continued on components needing further investigation.  Subsystem SLAP Phase C is defined as the execution of the disposition decision resulting from Phase B efforts and will include the performance of component tests, aircraft inspections, component level fatigue analysis, and assembly teardowns.  During this Phase, Phase B dispositions will be refined for safety critical components based on new data.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Fatigue Life Assessment MH-60S
                                                             SS
                                                             CPFF
                                                             Lockheed Martin
                                                             Owego, NY
                                                             
                                                                 0.000
                                                                 
                                                                     2.612
                                                                     2018-08
                                                                
                                                                 
                                                                     2.700
                                                                     2018-12
                                                                
                                                                 
                                                                     3.000
                                                                
                                                                 
                                                                     3.000
                                                                     2019-12
                                                                
                                                                 1.388
                                                                 9.700
                                                                 9.700
                                                            
                                                        
                                                         
                                                             Subsystem Life Assessment MH-60S
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.910
                                                                     2018-06
                                                                
                                                                 
                                                                     1.700
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.610
                                                                 3.610
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     FY 2020 NAWCAD increase is due to HW/Subsystems Dispositions.
                                                     
                                                         
                                                             SLAP MH-60S
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     2.578
                                                                     2017-10
                                                                
                                                                 
                                                                     1.206
                                                                     2018-11
                                                                
                                                                 
                                                                     1.320
                                                                
                                                                 
                                                                     1.320
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             SLAP MH-60S
                                                             WR
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     1.445
                                                                     2017-10
                                                                
                                                                 
                                                                     0.750
                                                                     2018-11
                                                                
                                                                 
                                                                     0.750
                                                                
                                                                 
                                                                     0.750
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Eng & Tech Srvc (Non FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.168
                                                                     2018-05
                                                                
                                                                 
                                                                     0.172
                                                                     2019-05
                                                                
                                                                 
                                                                     0.171
                                                                
                                                                 
                                                                     0.171
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.511
                                                                 Continuing
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Technical Support SLAP MH-60S
                                                             WR
                                                             NAWCAD
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.220
                                                                     2017-10
                                                                
                                                                 
                                                                     0.224
                                                                     2018-11
                                                                
                                                                 
                                                                     0.228
                                                                
                                                                 
                                                                     0.228
                                                                     2019-11
                                                                
                                                                 Continuing
                                                                 Continuing
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Mgmt Supt Services (Non FFRDC)
                                                             Various
                                                             Various
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.580
                                                                     2018-05
                                                                
                                                                 
                                                                     0.056
                                                                     2019-05
                                                                
                                                                 
                                                                     0.043
                                                                
                                                                 
                                                                     0.043
                                                                     2020-05
                                                                
                                                                 0.000
                                                                 0.679
                                                                 Continuing
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             NAVAIR
                                                             Patuxent River, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.018
                                                                     2017-10
                                                                
                                                                 
                                                                     0.018
                                                                     2018-10
                                                                
                                                                 
                                                                     0.018
                                                                
                                                                 
                                                                     0.018
                                                                     2019-10
                                                                
                                                                 0.000
                                                                 0.054
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                                                                     2018
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                                                             Fatigue Life Assessment
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                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             Subsystems Life Assessments
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                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Structural Analysis
                                                             
                                                                 
                                                                     1
                                                                     2020
                                                                
                                                                 
                                                                     1
                                                                     2022
                                                                
                                                            
                                                        
                                                         
                                                             HW/Subsystems Dispositions
                                                             
                                                                 
                                                                     3
                                                                     2020
                                                                
                                                                 
                                                                     4
                                                                     2024
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             0.000
                                             10.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             10.000
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             The MH-60 Service Life Analysis Program (SLAP) is assessing the primary aircraft structure and subsystem condition of the MH-60S fleet in order to assess the airframe's ability to meet its designed service life of 10,000 hours and to determine what efforts are necessary to extend the aircraft design life limits to allow it to meet Chief of Naval Operations operational inventory requirements through FY 2035. Without SLAP, aircraft are retired from the USN inventory when design service life limits are reached directly impacting fleet anti-surface warfare, mine countermeasures, search and rescue, and vertical replenishment operational capabilities.  FY 2019 Congressional Add funds analysis and development of the 401D engine; the procurement of MH-60 alignment, tail cone, and pylon fixtures to support SLAP analysis, development of engineering technical data, drawings/models and associated lists from the Original Equipment Manufacturer (OEM) in support of SLAP deep look inspections.
                                             
                                                 
                                                     MH-60 SLAP
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         10.000
                                                         Continue the assessment of the 401D engines program and began associated software assessment. Procure alignment, tail cone and pylon refurbishment fixtures. Provide Original Equipment Manufacturer technical support of the SLAP deep look inspections.
                                                    
                                                
                                            
                                             The SLAP procurement employs a sole source contract with Lockheed Martin the aircraft prime manufacturer; a sole source contract with General Electric, the engine manufacturer; STADCO, the fixture manufacturer; and Government engineering and logistic expertise at Naval Air Station (NAS) Patuxent River, MD and the Government H-60 Fleet Support Team at Marine Corps Air Station (MCAS) Cherry Point, NC.
                                             Award STADCO a contract (FY 2019) and take delivery of MH-60 alignment, tail cone and pylon refurbishment fixtures (FY 2020).  Develop the software and Engineering Change Proposal required for the T-700-401D engine (FY 2019 through FY 2021).  Support aircraft deep look inspections and scope definition of a future follow-on Service Life Extension Program (SLEP) (FY 2019 through FY 2020).
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Fatigue Life Assessment MH-60 Alignment Fixture
                                                             SS
                                                             FFP
                                                             STADCO
                                                             Los Angeles, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     3.883
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 3.883
                                                                 3.883
                                                            
                                                        
                                                         
                                                             Reliability Centered Maintenance
                                                             SS
                                                             CPFF
                                                             Andromeda Systems, Inc.
                                                             Virgina Beach, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.500
                                                                     2019-06
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.500
                                                                 0.500
                                                            
                                                        
                                                         
                                                             T-700-401D Software
                                                             SS
                                                             CPFF
                                                             GE
                                                             Lynn, MA
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                                                                 0.000
                                                                 3.517
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                                     24.591
                                     4.621
                                     27.284
                                     6.779
                                     6.779
                                     7.512
                                     7.664
                                     7.823
                                     7.980
                                     Continuing
                                     Continuing
                                
                                 The National Shipbuilding Research Program (NSRP) is an industry and enterprise wide research collaboration that seeks to reduce the Navy's shipbuilding and repair cost.  The resulting technologies implemented in NSRP-ASE member shipyards, benefit both the shipyard and the US Navy.

The Advanced Shipyard Technology (AST) seeks to improve the productivity, quality, and reduce costs of maintenance performed by the Naval public shipyards.  The resulting technologies implemented by this program benefit both the naval shipyard and the US Navy.
                                 
                                     
                                         4.808
                                         7.284
                                         6.779
                                         6.779
                                    
                                     
                                         4.621
                                         27.284
                                         6.779
                                         6.779
                                    
                                     
                                         -0.187
                                         20.000
                                         0.000
                                         0.000
                                    
                                     
                                         
                                             20.000
                                        
                                         
                                             -0.187
                                             0.000
                                        
                                         
                                             
                                                 Rate/Misc Adjustments
                                                 
                                                     0.000
                                                     0.000
                                                     0.000
                                                     0.000
                                                
                                            
                                        
                                    
                                     The decrease from FY 2019 to FY 2020 is result of programmatic changes for efficiency and effectiveness.
                                
                                 
                                     
                                         2466
                                         NSRP ASE
                                         
                                             24.591
                                             4.621
                                             4.319
                                             3.752
                                             3.752
                                             4.421
                                             4.507
                                             4.602
                                             4.694
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             NSRP ASE is a collaboration of U.S. shipyards working with the Navy customer to reduce the cost of building and repairing naval ships and improving shipbuilding industry productivity through advanced technology and processes. NSRP ASE is an innovative and proven approach to public/private cooperation to manage cost-shared R&D based on a national consensus Strategic Investment Plan. The Plan targets potential industry-wide technology and process solutions which are vetted by industry experts and builds upon the progress made over the previous years. The collaboration's organizational structure promotes teaming of industry, government and academia to achieve the continuous product and process improvements necessary for improved Navy ship affordability.  Solutions include both leverage of best commercial practices and creation of industry-wide initiatives with aggressive technology transfer to, and buy-in by, multiple U.S. shipyards. Navy PEOs (Ships, Subs and Carriers) and NAVSEA are directly involved in NSRP.  The Plan calls for matching government and industry investments over several years.
                                             
                                                 
                                                     Technology Development Projects
                                                     The NSRP is an ongoing Research and Development program.  This program awards small research projects and large research projects to (1) Improve Quality; (2) Reduce Total Ownership Costs; and, (3) Increase Energy Efficiency.  These research projects have been known to produce technological advances in shipbuilding that once implemented have resulted in savings for the Navy.
                                                     
                                                         
                                                             4.621
                                                             0
                                                             (1) Completed technology development projects in the four major initiative areas (Ship Design and Material Technologies, Ship Production Technologies, Business Process and Information Systems, and Infrastructure and Support (Regulatory Compliance, Technology Transfer and Workforce Development)) that was competitively selected by industry subject matter experts and Navy stakeholders during GFY18, targeting the following priorities in Naval shipbuilding and repair:
(1) Improved Quality; (2) Reduction of Total Ownership Costs; and, (3) Increased Energy Efficiency. It is anticipated that projects selected will continue to be focused in the following areas:
-	Promotion of Modular Construction
-	Reduction of Re-work
-	Improving Production Engineering
-	Improving Specifications and Standards
-	Improving Manufacturing Processes
-	Improving Production Planning
-	Data Exchange
-	Improving Safety & Health / Reducing Environmental Impacts
-	Education and Training
-	Total Ownership Cost
(2) Continued technology transfer among the Navy, shipbuilding industry, academia, equipment and material suppliers and the R&D community
                                                        
                                                    
                                                     
                                                         
                                                             4.319
                                                             0
                                                             (1) Complete technology development projects in the four major initiative areas (Ship Design and Material Technologies, Ship Production Technologies, Business Process and Information Systems, and Infrastructure and Support (Regulatory Compliance, Technology Transfer and Workforce Development)) that will be competitively selected by industry subject matter experts and Navy stakeholders during GFY19, targeting the following priorities in Naval shipbuilding and repair:
(1) Improving Quality; (2) Reduction of Total Ownership Costs; and, (3) Increasing Energy Efficiency. It is anticipated that projects selected will continue to be focused in the following areas:
-	Promotion of Modular Construction
-	Reduction of Re-work
-	Improving Production Engineering
-	Improving Specifications and Standards
-	Improving Manufacturing Processes
-	Improving Production Planning
-	Data Exchange
-	Improving Safety & Health / Reducing Environmental Impacts
-	Education and Training
-	Total Ownership Cost
(2) Continue technology transfer among the Navy, shipbuilding industry, academia, equipment and material suppliers and the R&D community
                                                        
                                                         
                                                             3.752
                                                             0
                                                        
                                                         
                                                             3.752
                                                             0
                                                             (1) Complete technology development projects in the four major initiative areas (Ship Design and Material Technologies, Ship Production Technologies, Business Process and Information Systems, and Infrastructure and Support (Regulatory Compliance, Technology Transfer and Workforce Development)) that will be competitively selected by industry subject matter experts and Navy stakeholders during GFY20, targeting the following priorities in Naval shipbuilding and repair:
(1) Improving Quality; (2) Reduction of Total Ownership Costs; and, (3) Increasing Energy Efficiency. It is anticipated that projects selected will continue to be focused in the following areas:
-	Promotion of Modular Construction
-	Reduction of Re-work
-	Improving Production Engineering
-	Improving Specifications and Standards
-	Improving Manufacturing Processes
-	Improving Production Planning
-	Data Exchange
-	Improving Safety & Health / Reducing Environmental Impacts
-	Education and Training
-	Total Ownership Cost
(2) Continue technology transfer among the Navy, shipbuilding industry, academia, equipment and material suppliers and the R&D community
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY 2019 to FY 2020 is result of programmatic changes for efficiency and effectiveness.
                                                    
                                                
                                            
                                             R&D projects have been solicited and awarded by an industry collaboration represented by the Executive Control Board (ECB) of the National Shipbuilding Research Program (NSRP). The Navy has entered into an agreement with the industry collaboration using "other transaction" authority pursuant to 10 U.S.C. 2371.
                                             Quarterly reports and reviews
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                                             0.000
                                             0.000
                                             2.965
                                             3.027
                                             3.027
                                             3.091
                                             3.157
                                             3.221
                                             3.286
                                             Continuing
                                             Continuing
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Advanced Shipyard Technology (AST) develops, matures, and transitions technology (production processes, human augmentation, business process, IT, tooling, etc.), into the naval shipyards.  Advanced Shipyard Technology funding will facilitate collaboration between government (Naval Sea Systems Command (NAVSEA), the public naval shipyards, Navy customers, Naval Warfare Centers, and others), academia, and industry.  AST is an innovative approach to leverage public/private cooperation and target technology and process solutions that build on progress made over the previous years.  Funding ensures widespread adoption of innovative improvements, enhancing proficiency and productivity of the  public naval shipyard workforce to achieve the continuous product and process improvements necessary for improved Navy ship repair costs, and an overall reduction in availability duration.
                                             
                                                 
                                                     Technology Transfer
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                     
                                                         
                                                             2.965
                                                             0
                                                             Complete and accelerate technology transfer projects in the four major initiative areas (Predictive Planning, Proficient Workforce Development, Infrastructure-IT and Support, and Shipyard Execution) to deliver ships to the warfighter on time at the best cost. These funds enable "See, Solve, and Sustain" naval shipyard innovations through targeting of projects that deliver improvements in Critical Path Work, and Reduction of Total Ownership Costs (Improve Quality, Safety, and Throughput). Specific projects will be competitively selected by Navy subject matter experts during FY18, targeting the following capabilities in Naval Shipyards:

a. Implement accelerated technology transfer and best practices on Shipyard Maintenance among industry, academia, and other DOD Services (e.g. automation, artificial intelligence, virtual reality, augmented reality, and geolocation). 
b. Accelerate technical approvals on new methods, such as laser ablation and cold spray disruptive technologies.
c. Establish and Sustain Naval Shipyard Laboratory Operations, Partnerships, and Results.
                                                        
                                                         
                                                             3.027
                                                             0
                                                        
                                                         
                                                             3.027
                                                             0
                                                             Complete technology development projects in the six major initiative areas (Surface Restoration, Additive Manufacturing  and Repair, Expeditionary Maintenance, Automation and Robotics, Digital Shipyard, and Infrastructure) that will be competitively selected by  sustainment and technology  subject matter experts and Navy stakeholders.   

The following are priorities in Naval sustainment and repair:
(1) Reduce Critical Path; (2) Reduce Cycle Times; (3) Reduce Life cycle Costs, (4) Increase throughput and, (5) Improve workforce safety and efficacy. 

It is anticipated that projects selected will continue to be focused in the following areas:
- Modernizing Industrial Processes
- Improving Material Availability
- Increasing Workforce Capacity
- New repair technologies 
- Reducing Re-work
- Improving Worker Efficiency
- Improving Scheduling and Planning
- Improving Safety & Health / Reducing Environmental Impacts
- Education and Training
- Total Ownership Cost
(2) Leverage technology transfer opportunities
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The increase from FY 2019 to FY 2020 is due to normal inflation factors.
                                                    
                                                
                                            
                                             Technologies will be developed and fielded based on their level of maturity and measure of benefit to the public naval shipyards.
                                             Quarterly reports and reviews.
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                                             Advanced Shipyard Technology (AST) develops, matures, and transitions technology (production processes, human augmentation, business process, IT, tooling, etc.), into the naval shipyards.  Advanced Shipyard Technology funding will facilitate collaboration between government (Naval Sea Systems Command (NAVSEA), the public naval shipyards, Navy customers, Naval Warfare Centers, and others), academia, and industry.  AST is an innovative approach to leverage public/private cooperation and target technology and process solutions that build on progress made over the previous years.  Funding ensures widespread adoption of innovative improvements, enhancing proficiency and productivity of the  public naval shipyard workforce to achieve the continuous product and process improvements necessary for improved Navy ship repair costs, and an overall reduction in availability duration. The congressional add will accelerate the delivery of technical capabilities to support the warfighter and to advance technologies that will modernize and sustain military systems in an efficient, cost-effective manner. The additional funding will support the development of advanced additive technologies for sustainment of navy assets including Cold Spray.
                                             
                                                 
                                                     Advanced Additive Technologies for Sustainment of Navy Assets
                                                     
                                                         0.000
                                                         N/A
                                                    
                                                     
                                                         20.000
                                                         N/A
                                                    
                                                
                                            
                                             Technologies will be developed and fielded based on their level of maturity and measure of benefit to the public naval shipyards.
                                             Quarterly reports and reviews.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     Funds provided to support the development of Cold Spray and Additive Manufacturing Technologies.
                                                     
                                                         
                                                             Technology Development
                                                             MIPR
                                                             Penn State U
                                                             University Park, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     2.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
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                                                             Technology Development
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                                                             PNSY
                                                             Kittery , Maine
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
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                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
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                                                             Technology Development
                                                             WR
                                                             NSWCPD
                                                             Philladelphia, PA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.065
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.065
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             WR
                                                             NSWCPC
                                                             Panama City, FL
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.900
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.900
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             MIPR
                                                             NAVAIR
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     5.000
                                                                     2019-03
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.000
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             MIPR
                                                             ARMY ARL
                                                             Adelphi, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     8.000
                                                                     2019-07
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 8.000
                                                            
                                                        
                                                         
                                                             Technology Development
                                                             MIPR
                                                             MANTECH
                                                             Washignton DC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     1.000
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                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.000
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                                                             MIPR
                                                             CTMA
                                                             Washington DC
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                                                                 0.300
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                                                             NUWC Keyport
                                                             Keyport, WA
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                                                                 0.750
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     Cost-Reimbursable services for project management and technical insertion to public shipyards
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                                     40.330
                                     34.174
                                     15.868
                                     15.868
                                     23.086
                                     22.088
                                     17.376
                                     16.454
                                     35.416
                                     204.792
                                
                                 Navy Multiband Terminal (NMT) Program has been realigned from PE 1203109N to PE 0303109N (U)SATELLITE COMMUNICATIONS (SPACE) starting in FY20.
                                 The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) program for enhancing protected and survivable satellite communications to Naval forces. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic nuclear operations, strategic defense, theater missile defense, and space operations and intelligence in support of Resilient Command and Control (RC2) initiatives. The NMT system replenishes and improves on Navy terminal capabilities of the Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS) and Global Broadcast Service (GBS). The new system equips the warfighters with the assured, jam resistant, secure communications as described in the joint AEHF satellite communications system and WGS Operational Requirements Documents (ORD). 

The Navy GBS Program is the Navy component of the Joint Military Satellite Communications (MILSATCOM) ACAT IC program that delivers the continuous flow of high-speed, high-volume communication and information flow for deploying, deployed, on the move, and garrisoned forces. The Joint GBS system supports the Navy Strategic Plan and equips warfighters with Resilient Command and Control (RC2) communications. The Enterprise SATCOM Gateway Modem (ESGM) is the Department of Defense (DoD) Chief Information Officer directed solution to satisfy the Transmission Security (TRANSEC) requirement in place of the Joint Internet. Testing and fielding of the ESGM is a joint venture, operationally directed by the Defense Information Systems Agency (DISA) and the United States Air Force (USAF) as the lead service. GBS augments and interfaces with other communications systems, provides relief to overburdened communications systems already in place, and provides information to previously unsupported users. GBS provides bandwidth five times any other system, up to 45 Mbps of forward link data (shore to ship) per WGS satellite transponder. 

The Mobile User Objective System (MUOS) program provides for the development of the next generation Department of Defense (DoD) advanced narrowband communications satellite constellation. MUOS is the only Ultra High Frequency (UHF) satellite system replacing the aging UHF Follow-on (UFO) system, which is currently beyond its design life. MUOS provides legacy UHF satellite communications as well as a Wideband Code Division Multiple Access (WCDMA) capability which significantly increases performance and capacity critical to support Combatant Command priorities.
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                                     Navy Multiband Terminal (NMT) Program (Project 0728) has been realigned from PE 1203109N to PE 0303109N (U)SATELLITE COMMUNICATIONS (SPACE) starting in FY20.

The MUOS (Project 2472) increase in FY20 funds End to End (E2E) MUOS usability enhancements.  This is offset by reduction of $1.691M to account for the availability of prior year balances.

The Congressional Add in FY18 provides $5M (Project 0728) for the development, test and evaluation of enhanced capabilities for the Navy Multiband Terminal (NMT) by furthering Science & Technology (S&T) research and transition activities associated with resilient communications capabilities. 

 
Schedule: 
EHF SATCOM Terminals (Project 0728) - No change 
MUOS (Project 2472) Enterprise Agile Deployment (EAD) 8 slipped one quarter due to technical issues identified and corrected.

Technical: 
EHF SATCOM Terminals (Project 0728): No change
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                                             Navy Multiband Terminal (NMT) Program has been realigned from PE 1203109N to PE 0303109N starting in FY20.
                                             The Navy Multiband Terminal (NMT) Program is the required Navy component to the Advanced Extremely High Frequency (AEHF) Program for enhancing protected and survivable satellite communications to Naval forces. Although development of the NMT terminal is complete, software and hardware upgrade development is ongoing to provide enhanced capabilities to the fleet. The NMT system provides an increase in single service capability from 1.5 Megabits per second (Mbps) to 8 Mbps, increases the number of coverage areas, and retains Anti-Jam/Low Probability of Intercept (AJ/LPI) protection characteristics. It is compatible with legacy Navy Low Data Rate/Medium Data Rate (LDR/MDR) terminals and will sustain the Military Satellite Communications (MILSATCOM) architecture by providing connectivity across the spectrum of mission areas, to include land, air and naval warfare, special operations, strategic defense, theater missile defense, and space operations and intelligence. The NMT system replenishes and improves on Navy Military Strategic, Tactical & Relay System (MILSTAR), Defense Satellite Communications System (DSCS), Wideband Global Satellite (WGS), and Global Broadcast Service (GBS) terminal capabilities. The new system equips the warfighters with assured, jam resistant, secure communications as described in both the joint AEHF Satellite Communications System and the WGS Operational Requirement Documents (ORD). Mission requirements specific to Navy operations, including threat levels and scenarios, are contained in the ORD. The NMT provides multiband Satellite Communications (SATCOM) capability for ship, submarine, and protected MILSATCOM for shore sites. 

The Wideband Anti-Jam Modem System (WAMS) is a Navy technology upgrade that enhances communication capability of shipboard and submarine NMTs by providing wideband Anti-Jam (AJ) Satellite Communication throughput over Wideband Global SATCOM (WGS). WAMS is a major contributor in supporting the National Defense Strategy by investing in resilience to provide assured communications capabilities. WAMS enables space segment Anti Jam (AJ) diversity (EHF/AEHF and WGS), thus enabling NMT ships and submarines equipped with the modem to operate in wideband links closer to threat jammers. The United States USAF (USAF) Protected Tactical Enterprise Service (PTES) program will provide the ground hub component of the WAMS communication system. This PTES joint hub will serve as a DoD enterprise service ground solution for the use of the Protected Tactical Waveform (PTW) of SATCOM communications and introduces a Network Operations Without Shore (NOWS) capability. The NOWS capability will use the Direct Sequence Spread Spectrum (DSSS) waveform that provides uninterrupted communication in case of loss of shore hub connectivity. PTW is a Frequency Hopped Spread Spectrum (FHSS) waveform that provides high data rates in a benign environment and anti-jam protection to meet contested data rate requirements. High data rate anti-jam capability is enabled via the Protected Tactical Waveform (PTW) and low data rate anti-jam capability is provided via the Direct Sequence Spread Spectrum (DSSS) waveform. These two waveforms are designed to operate over the Wideband Global SATCOM system as well as other transponded satellites, and are also forward compatible with the on-board processing capabilities of the future Protected Tactical Satellites (PTS). WAMS enables the use of WGS X and Ka-band resources to assure access to mission critical communications to provide Resilient Command and Control (RC2) capabilities in contested/degraded environments, formerly known as Anti-Access/Area Denial (A2AD). The use of WAMS PTW on WGS will augment AEHF Extended Data Rate (XDR) services to provide the information throughput capacity necessary to support critical Command and Control capability. 

Joint Aerial Layer Network-Maritime (JALN-M) is the Navy implementation of the JALN architecture which provides assured communications in any environment, especially in a satellite denied environment. With disruption or loss of Space tier communications, JALN-M establishes and/or restores connectivity. A critical component of RC2 capabilities is Adaptive Coding (AC) software development incorporation into the baseline NMT terminal including the Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP) in addition to supporting the JALN-M demonstration. This capability autonomously enhances maximum throughput and supports degraded conditions by adjusting End-to-End code rate to provide continuous, mission critical, and protected communications. The JALN-M Demo completed in FY18. 

Development efforts, including Adaptive Coding, Time of Day, and the Wideband Anti-Jam Modem System (WAMS) augment the baseline NMT system to pace the evolving threats to the warfighter. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclement weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.

Technology Insertion, studies and implementation is necessary for military satellite communications systems development to support emerging technologies for Commercial Broadband Satellite Program (CBSP) and Global Broadcast Service (GBS) Terminals in the out years.
                                             
                                                 
                                                     NMT Resilient C2 Development
                                                     Software and hardware upgrade development is ongoing to provide Resilient Command and Control (RC2) capabilities to pace the evolving threats to the warfighter in contested/degraded environments. The Wideband Anti-Jam Modem System (WAMS) will provide an anti-jamming capability that will counter various adversary threats. Adaptive Coding (AC) will autonomously maximize throughput in degraded or benign conditions over the Advanced Extremely High Frequency (AEHF) satellites, providing significantly more throughput than is available today in the baseline NMT. The Time of Day (TOD) capability promotes communications reliability and resiliency; when the channel is degraded due to inclimate weather or adversarial action. TOD enables the system to automatically transition to a more robust, lower code rate resulting in ability to maintain satellite link thereby allowing the fleet to preserve communications.
                                                     
                                                         
                                                             19.671
                                                             0
                                                             Began major Time of Day (TOD) software design development efforts, which implemented a more robust Adaptive Coding (AC) capability on the affected systems NMT, Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP), and KIV-7M. Raytheon (Adaptive Coding) and Comtech (ATIP) vendors supported NMT, ATIP, and KIV-7M parallel Engineering Change Proposals (ECPs) to design and ensure interoperability on development efforts for Adaptive Coding software TOD encryption that enabled a more robust, lower code rate when the link margin was degraded. This ensured Automated Digital Network System/ Advanced TDMA Interface Processor (ADNS/ATIP) interface data rates changes were optimized to ensure maximum user data throughput. The program has undertaken National Security Agency (NSA) certification of AC TOD encryption. These modifications allowed the ATIP to support TOD for KIV-7M use to prevent crypto losing synchronization during degraded link environment. Started the development of integration and testing plans for the TOD encryption solution and performed technical and system risk reduction. 

NMT conducted Operational Test-E1 to evaluate the operational effectiveness and operational suitability of the Enhanced Polar System (EPS) modified NMT which utilized the protected high frequency (EHF) satellite communications in the North Polar. In addition, NMT supported USAF Lead Developmental Test Organization (LDTO) EPS events and EPS Multi-Service Operational Test and Evaluation (MOT&E). 

Continued development of the WAMS technical baseline for use in NMT and completed Systems Engineering Technical Review (SETR) activities. Developed requirements and NMT specification changes and commenced NMT design changes to improve performance when operating with the WAMS. Developed NMT interfaces to USAF developed Modem Mission Management System (MMS) (provides, plans and distributes the communications to the network) and Key Management System (KMS) (provides crypto key packages to all the modems in the network). Design included the integration strategies for MMS/KMS operational compatibility with the DoD enterprise Protected Tactical Enterprise Service (PTES) which is the USAF ground system for waveform operations over the Wideband Global SATCOM (WGS) ground solution architecture. Further refined technical and pre-award acquisition documentation for the Modem contract of the WAMS effort that included Request For Proposal (RFP) development and coordination as well as technical specifications. Initiated modem certification and coordination process through National Security Agency (NSA). Documentation development included the WAMS Specification, Cyber strategy to support the Clinger Cohen Act and Information Support Plan (ISP). FY18 funds procured Engineering Design Model (EDM) test assets from the USAF multiple award contract for initial design, analysis and test.
                                                        
                                                    
                                                     
                                                         
                                                             17.729
                                                             0
                                                             Complete major Time of Day (TOD) software design development efforts on the affected systems, NMT and ATIP, to implement the more robust AC capability. The NMT and ATIP vendors will develop parallel Engineering Change Proposals (ECPs) to design and ensure the interoperability of AC software and TOD encryption that will enable a more robust, lower code rate when the link margin is degraded. The program will undertake NSA certification of AC TOD encryption solution and author a Key Management Plan (KMP) to support key generation, distribution and operation of the AC TOD encryption. The ToD encryption functionality will be hosted in the ATIP and allow for continued operations during degraded link environments using lower code rate / data rate without dropping the communications link. The program will develop test plans and execute test events to verify system of systems capability. This includes the development of the network interface of Automated Digital Network System (ADNS) to support a dynamic bandwidth capability that enables data rate to change based on modem link condition on the radio to router interface. This will complete the integration and testing of NMT and ATIP design development as well as development plans for TOD encryption solution and associated technical and system risk reduction. 

NMT will continue to support the Air Force Lead Developmental Test Organization (LDTO) EPS events and EPS Multi-Service Operational Test and Evaluation (MOT&E) to include completion of test reports and documenting configuration setting on the Navy Last Mile.  
 
Define the Navy's WAMS technical baseline for integration into NMT.  Continue to develop and design the Modem Mission Management System interim (MMSi) and Key Management System interim (KMSi) interfaces, including integration strategies for MMS/KMS operational compatibility with the DoD Protected Tactical Enterprise Service (PTES) ground solution architecture.  This will also include Navy specification development and review of the Air Force Technical Requirements Documents (TRD). Obtain and certify space assets and ground facilities to support testing and assessment of Engineering Design Model (EDM) modems.  Develop test plans and procedures to commence Navy testing of USAF EDM modems after delivery. Testing will include analysis of three separate vendor EDM designs procured from the USAF Protected Tactical Field Service Demonstration (PTSFD) effort. The testing process verifies and validates the vendor designs to ensure that Navy unique performance (antenna handover) and environmental (shock, vibration, temperature, and humidity) requirements are addressed in the design. Navy testing of both surface and submarine terminal variant EDM WAMS modems in Navy Labs.  Testing will verify and validate waveform and system specification compliance and help refine the Navy test plan and schedule which will allow for the coordination of joint Initial Operational Capability (IOC) test events with the Air Force.
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         The decrease from FY19 to FY20 is due to the realignment of Project Unit 0728 from PE 1203109N to PE 0303109N beginning in FY20.
                                                    
                                                
                                                 
                                                     Joint Aerial Layer Network Maritime (JALN-M)
                                                     
                                                         
                                                             2.059
                                                             0
                                                             Completed system of systems integration and testing of Navy Multiband Terminal (NMT) and Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP) Adaptive Coding during pre-demonstration flights. This included completion of design verification of Joint Aerial Layer Network Maritime (JALN-M) capabilities of NMT by testing with the Airborne Extended Data Rate (XDR) payload. Performed systems engineering, test support and document analytical data and findings. Completed installation of the JALN-M capabilities and executed shipboard/site verification by using the AEHF satellite for End-to-End Satellite Communications (SATCOM) Adaptive Coding.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                                 
                                                     Technology Insertion
                                                     Overall program efforts include technology insertion implementation and associated testing required to support satellite communications.
                                                     
                                                         
                                                             0.100
                                                             0
                                                             Performed Joint SATCOM Engineering Center (JSEC) testing and certification of the Resilient Command and Control (RC2) modems in preparation for operation in the Wideband Global SATCOM system (WGS) in support of Commercial Broadband Satellite Program (CBSP) and Navy Multiband Terminal (NMT) program.
                                                        
                                                    
                                                     
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                    
                                                
                                            
                                             
                                                 
                                                     OPN/3216
                                                     NAVY MULTIBAND TERMINAL (NMT)
                                                     
                                                         62.113
                                                         109.385
                                                         88.021
                                                         88.021
                                                         70.187
                                                         24.249
                                                         16.585
                                                         20.281
                                                         73.062
                                                         1551.433
                                                    
                                                
                                            
                                             Funding for NMT OPN in PE 0303109N starting in FY20.

The Other Appropriation represents remaining procurement and installation of NMT production units for Afloat and Shore requirements to reach Full Operational Capability. Funding also includes the procurement and installation of Assured Command and Control (AC2) modems as well as the installation of Advanced Time Division Multiple Access (TDMA) Interface Processors (ATIPs), X/KA Back-Fits, and Ashore Antennas.
                                             The Navy Multiband Terminal (NMT) Follow-On Full Deployment (FOFD) contract will continue NMT production for Afloat platforms and Shore locations, in support of the Chief of Naval Operations and the Department of the Navy (DON), and will allow the NMT Program to complete Full Operational Capability (FOC) . The competitive contract awarded to Comtech supports the development of Advanced Time Division Multiple Access (TDMA) Interface Processor (ATIP) and Assured Command and Control (AC2) modem enhancements such as Adaptive Coding. A new competitive contract will be awarded to support development and procurement of the Wideband Anti-Jam Modem System (WAMS).
                                             The RDT&E goal for the NMT program is to create a military satellite communications system that consolidates capabilities of current and future satellite systems into a single terminal, and develops terminal communications capabilities that will counter all current and projected threats to satellite operations enabling communications in all environments.
                                        
                                         
                                             
                                                 
                                                     Product Development
                                                     
                                                         
                                                             Software Development Time of Day (TOD)
                                                             C
                                                             CPAF
                                                             RAYTHEON
                                                             Marlborough, MA
                                                             
                                                                 0.000
                                                                 
                                                                     3.140
                                                                     2017-12
                                                                
                                                                 
                                                                     1.886
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 5.026
                                                            
                                                        
                                                         
                                                             Software Development ATIP Adaptive Coding (AC) /Time of Day (TOD)
                                                             C
                                                             CPFF
                                                             COMTECH
                                                             Tempe, AZ
                                                             
                                                                 0.000
                                                                 
                                                                     3.225
                                                                     2017-12
                                                                
                                                                 
                                                                     1.716
                                                                     2018-12
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.941
                                                            
                                                        
                                                         
                                                             Software Development Engineering
                                                             C
                                                             CPFF
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     3.062
                                                                     2018-01
                                                                
                                                                 
                                                                     3.598
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 6.660
                                                            
                                                        
                                                         
                                                             Software Development Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.581
                                                                     2018-01
                                                                
                                                                 
                                                                     0.565
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.146
                                                            
                                                        
                                                         
                                                             WAMS EDM Hardware
                                                             C
                                                             CPIF
                                                             RAYTHEON
                                                             Marlborough, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.550
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.550
                                                            
                                                        
                                                         
                                                             WAMS EDM Hardware
                                                             C
                                                             CPIF
                                                             L3 Systems West:
                                                             Salt Lake City, UT
                                                             
                                                                 0.000
                                                                 
                                                                     0.485
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.485
                                                            
                                                        
                                                         
                                                             WAMS EDM Hardware
                                                             C
                                                             CPIF
                                                             ViaSat
                                                             Carlsbad, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.317
                                                                     2018-08
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.317
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Support
                                                     
                                                         
                                                             Software Integration/Government Oversight
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     1.254
                                                                     2017-11
                                                                
                                                                 
                                                                     1.123
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.377
                                                            
                                                        
                                                         
                                                             Software Integration Support
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.793
                                                                     2017-11
                                                                
                                                                 
                                                                     0.725
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.518
                                                            
                                                        
                                                         
                                                             Software Engineering Support
                                                             C
                                                             CPFF
                                                             SYSTECH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     2.348
                                                                     2017-11
                                                                
                                                                 
                                                                     2.016
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 4.364
                                                            
                                                        
                                                         
                                                             WAMS Studies and Design
                                                             FFRDC
                                                             MIT/LL
                                                             Lexington, MA
                                                             
                                                                 0.000
                                                                 
                                                                     0.500
                                                                     2018-01
                                                                
                                                                 
                                                                     1.095
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 1.595
                                                            
                                                        
                                                         
                                                             WAMS Cybersecurity Engineering
                                                             WR
                                                             NSA
                                                             Fort Meade, MD
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.250
                                                                     2019-01
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.250
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             EPS & JALN-M Development Test and Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     3.728
                                                                     2017-11
                                                                
                                                                 
                                                                     3.396
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 7.124
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.009
                                                                     2017-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.009
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Contract Management
                                                             C
                                                             CPFF
                                                             BAH
                                                             San  Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.232
                                                                     2017-11
                                                                
                                                                 
                                                                     0.170
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.402
                                                            
                                                        
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     1.556
                                                                     2017-11
                                                                
                                                                 
                                                                     1.139
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 2.695
                                                            
                                                        
                                                         
                                                             Travel
                                                             Various
                                                             SPAWAR
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.050
                                                                     2017-11
                                                                
                                                                 
                                                                     0.050
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.100
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                                                     Proj 0728
                                                     
                                                         
                                                             AEHF Launch SV-4
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             AEHF Launch SV-5
                                                             
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             Adaptive Coding & JALN-M Integration & Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             Wideband AJ Modem Development
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NMT Procurement Year (PY8)
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NMTl Procurement Year (PY9)
                                                             
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                                 
                                                                     2
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             NMT FRP PY7 Delivery
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                            
                                                        
                                                         
                                                             NMT FRP PY8 Delivery
                                                             
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                                 
                                                                     3
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             A2AD Adaptive Coding/Time of Day
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         2472
                                         Mobile User Objective Sys (MUOS)
                                         345
                                         
                                             0.000
                                             13.556
                                             15.530
                                             15.868
                                             15.868
                                             23.086
                                             22.088
                                             17.376
                                             16.454
                                             35.416
                                             159.374
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             Mobile User Objective System (MUOS) provides a worldwide, multi-service population of mobile and fixed-site terminal users with Ultra High Frequency (UHF) Narrowband, beyond line of sight satellite communications (SATCOM).  MUOS significantly increases performance and capacity in support of critical Combatant Command SATCOM priorities.  MUOS is the replacement system for the UHF Follow-on (UFO) system, which is currently beyond its design life.  MUOS consists of Space, Ground, and User Entry Segments.  The Space Segment consists of 5 geosynchronous satellites, one which is an on-orbit spare, and provides both a legacy UHF payload, which is backward compatible with UFO, and a Wideband Code Division Multiple Access (WCDMA) payload, which provides 3G cellular-like capability.  The Ground Segment consists of four world-wide Radio Access Facilities (RAFs) and two satellite control facilities.  Each RAF includes three 60 ft. antennas, and numerous racks of equipment.  The RAF in Hawaii includes a Network Management Facility (NMF).  The RAFs in Hawaii and Virginia each include a Switching Facility (SF). The User Entry Segment consists of the MUOS waveform that is ultimately integrated into MUOS-capable terminals.  The MUOS legacy capability has been in operational use since 2012, and the WCDMA capability transitioned to Early Combatant Command Use in July 2016.
In addition to providing UHF SATCOM for the Department of Defense, the Navy has the overall responsibility to deliver the End-to-End MUOS capability to the warfighter.  This responsibility involves systems engineering, integration, and test management of all MUOS system of system activities.

The FY20 program funds system optimization and modernization to address the dynamic, worldwide electromagnetic and cybersecurity environment in which MUOS operates. Efforts include technical analyses and engineering efforts for rapid technology insertion, and necessary changes requested by the warfighter and radio program offices to align end-to-end MUOS capabilities with warfighter missions.  These changes include: software improvements for faster radio start-up and connection to the MUOS system; and software changes to allow end users to move radio profile information from one radio to another. Funds also support integration of the MUOS waveform into MUOS-capable terminals and the subsequent terminal certification testing. Funds are required for completion of Multi-Service Operational Test and Evaluation-2B (MOT&E-2B) activities in order to achieve Full Operational Capability (FOC) and deliver the End-to-End MUOS capability to the warfighter.
                                             
                                                 
                                                     Mobile User Objective Sys (MUOS)
                                                     
                                                         
                                                             13.556
                                                             0
                                                             FY18 addressed operational test deficiencies, and prepared for FY19 MOT&E-2B activities, particularly addressing the capability to monitor system status and provide situational awareness for system operators. Executed 5 developmental test assist events in preparation for FY19 MOT&E-2B.  Addressed emerging cybersecurity requirements. Supported integration of the MUOS waveform into MUOS-capable terminals and execution of certification testing of MUOS-capable terminals in support of Department of Defense terminal programs. Continued development of a modernized geolocation Ground Segment subsystem in order to meet baseline requirements. Continued to address the dynamic, worldwide electronic magnetic environment through system optimization to ensure capacity is available to the end user.
                                                        
                                                    
                                                     
                                                         
                                                             15.530
                                                             0
                                                             FY19 funds activities to prepare for and conduct Development Test and Multi-service Operational Test and Evaluation-2B (MOT&E-2B), due to the June 2016 Director, Operational Test & Evaluation (DOT&E) assessment that found Mobile User Objective System (MUOS) not operationally effective or suitable. Additionally, FY19 funds support the engineering and research efforts as part of the Ultra-High Frequency (UHF) Narrowband satellite communications (SATCOM) Analysis of Alternatives (AoA). FY19 continues support of integration of the MUOS waveform into MUOS-capable terminals and execution of certification testing of MUOS-capable terminals in support of Department of Defense terminal programs. Continue to address operational test deficiencies, particularly addressing the capability to monitor system status and provide situational awareness for the system operators. Continue to address emerging cybersecurity requirements. Continue development of a modernized geolocation Ground Segment subsystem in order to meet baseline requirements. Continue to address the dynamic, worldwide electronic magnetic environment through system optimization to ensure capacity is available to the end user.
                                                        
                                                         
                                                             15.868
                                                             0
                                                        
                                                         
                                                             15.868
                                                             0
                                                             FY20 funds system optimization, electro-magnetic interference mitigation efforts, continues development of a modernized geolocation Ground Segment subsystem, and continues addressing emerging cybersecurity requirements to ensure capacity is available to the end user. FY20 funds post-test activities required for completion of MOT&E-2B, to include data analysis and final test report. Additionally, FY20 funds continue support of integration of the MUOS waveform into MUOS-capable terminals and subsequent terminal certification testing. FY20 funds End to End (E2E) MUOS Usability Enhancements and improvements to over-the-air provisioning and profile portability.
                                                        
                                                         
                                                             0.000
                                                             0
                                                             N/A
                                                        
                                                         Increase in funding from FY19 to FY20 is to fund E2E MUOS usability enhancements.  These changes include: software improvements for faster radio start-up and connection to the MUOS system; and software changes to allow end users to move radio profile information from one radio to another.
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                                             Currently interim contractor support and engineering activities are procured via the baseline Mobile User Objective System (MUOS) Risk Reduction and Design Development contract.  The program is working to transition these Space, Ground and User Entry Segments activities to dedicated sustainment contracts.  Integration of the MUOS waveform into MUOS-capable terminals and execution of certification testing of MUOS-capable terminals are executed primarily by the Navy Working Capital Funded Space and Naval Warfare Systems Command (SPAWAR) Systems Center Pacific.
                                             MUOS Goal: Achieve Full Operational Capability in FY 2020.

Metric: Successful completion of Multi-Service Operational Test and Evaluation-2B (MOT&E-2B) FY19.
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                                                     The MUOS (Project 2472) increase in FY20 funds End to End (E2E) MUOS usability enhancements.
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                                                     FY20 funds a small amount of work required to finish Multi-service Operational Test and Evaluation-2B (MOT&E-2B) activities.
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                                             The Navy Global Broadcast Service (GBS) Program is the Navy component of the Joint Military Satellite Communications (MILSATCOM) program that delivers the continuous flow of high-speed, high-volume communication and information flow for deploying, deployed, on the move, and garrisoned forces. The GBS system supports the Navy Strategic Plan and equips warfighters with a proven Resilient Command and Control (RC2) capability. GBS provides Satellite Communications (SATCOM) capability for forces afloat, ashore, and Naval Special Warfare Command. 

The Enterprise SATCOM Gateway Modem (ESGM) is the Department of Defense (DoD) Chief Information Officer directed solution to satisfy the Transmission Security (TRANSEC) requirement. This modem will replace the existing modem in the GBS System. Testing and fielding of the Enterprise SATCOM Gateway Modems (ESGMs) is a joint venture, operationally directed by the Defense Information Systems Agency (DISA) and the United States Air Force (USAF) as the lead service. Additionally, the ESGM will continue to enable GBS reception of the Digital Video Broadcast - Satellite 2nd Generation (DVB-S2). 

FY19 GBS activities will complete Joint GBS integration and support the Joint GBS DT/OT event.
                                             
                                                 
                                                     Enterprise SATCOM Gateway Modems (ESGMs)
                                                     
                                                         
                                                             0.116
                                                             0
                                                             DISA was responsible for the selection of the DoD Wide Modem. After selection was made, DISA completed an initial DT/OT. Completed integration and testing necessary to support a DISA led Enterprise Satellite Communications Gateway Modems (ESGM) technical baseline. Completed Navy-specific application integration testing and report on compliance with Navy C4I systems.
                                                        
                                                    
                                                     
                                                         
                                                             0.915
                                                             0
                                                             United States Air Force (USAF) will follow up with a Joint Services DT/OT. Complete environmental quality tests to support the Joint led GBS-ESGM technical baseline. Participate in DISA test planning for Joint-specific GBS and Navy-specific requirements during GBS Joint ESGM DT and OT activities.
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                                                         Decrease of $0.915M from FY19 to FY20 is due to completion of testing efforts finalizing the Joint led GBS-ESGM technical baseline.
                                                    
                                                
                                            
                                             The GBS program reached a Full Rate Production Decision on 24 Oct 2008 and is in sustainment. The Enterprise Satellite Communications (SATCOM) Gateway Modem (ESGM), the Commercial Off-The-Shelf (COTS) Internet Protocol (IP) modem, provides Transmission Security functionality in support of DoD CIO direction to implement Information Assurance for all transmission media.
                                             The RDT&E goal for the GBS program is to create a military satellite communications system that supports current and future requirements for Resilient Command and Control (RC2) and Information Assurance.
                                        
                                         
                                             
                                                 
                                                     Support
                                                     
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.188
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.188
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             NUWC
                                                             Newport, RI
                                                             
                                                                 0.000
                                                                 
                                                                     0.116
                                                                     2017-11
                                                                
                                                                 
                                                                     0.165
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.281
                                                            
                                                        
                                                         
                                                             Systems Engineering
                                                             WR
                                                             SSC LANT
                                                             Charleston, SC
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.200
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.200
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Test and Evaluation
                                                     
                                                         
                                                             Developmental Test & Evaluation
                                                             C
                                                             CPFF
                                                             SYSTECH
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.163
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.163
                                                            
                                                        
                                                         
                                                             Operational Test & Evaluation
                                                             WR
                                                             COMOPTEVFOR
                                                             Norfolk, VA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.133
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.133
                                                            
                                                        
                                                         
                                                             Developmental Test & Evaluation
                                                             WR
                                                             SSC PAC
                                                             San Diego, CA
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.000
                                                            
                                                        
                                                    
                                                
                                                 
                                                     Management Services
                                                     
                                                         
                                                             Program Management
                                                             C
                                                             CPFF
                                                             BAH
                                                             San Diego
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.061
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.061
                                                            
                                                        
                                                         
                                                             Travel
                                                             Reqn
                                                             SPAWAR
                                                             Various
                                                             
                                                                 0.000
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.005
                                                                     2018-11
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 
                                                                     0.000
                                                                
                                                                 0.000
                                                                 0.005
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                         
                                             
                                                 R4_2020PB_1203109N_3398_FILE1.PNG
                                            
                                        
                                         
                                             
                                                 
                                                     Proj 3398
                                                     
                                                         
                                                             ESGM Environmental Quality Testing
                                                             
                                                                 
                                                                     1
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             GBS ESGM DT/OT
                                                             
                                                                 
                                                                     3
                                                                     2018
                                                                
                                                                 
                                                                     4
                                                                     2019
                                                                
                                                            
                                                        
                                                         
                                                             ESGM Test Equipment Buy
                                                             
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                                 
                                                                     2
                                                                     2018
                                                                
                                                            
                                                        
                                                    
                                                
                                            
                                        
                                    
                                     
                                         9999
                                         Congressional Adds
                                         
                                             0.000
                                             4.828
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             0.000
                                             4.828
                                        
                                         
                                             
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                                 0
                                            
                                             This Congressional Add provides for the development, test and evaluation of enhanced capabilities for the Navy Multiband Terminal (NMT) by furthering Science & Technology (S&T) research and transition activities associated with resilient communications capabilities. Specifically, this funding will provide for technology testing, evaluation, demonstration and validation for an analog canceller for Wideband Satellite Communications (SATCOM) interface mitigation, modular hardware open platform for wideband SATCOM interface mitigation, and an all-digital modem.
                                             
                                                 
                                                     NMT Development
                                                     
                                                         4.828
                                                         Developed, tested and evaluated an analog canceller for Wideband Satellite Communications (SATCOM) interface mitigation by building an integrated photonic based analog canceller prototype and integrating it into the overall SATCOM system. Developed, tested and evaluated modular hardware open platform for wideband SATCOM interface mitigation, establish a test platform and sub-system lab testing. Developed, tested and evaluated an all-digital modem prototype.
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Department of Defense Appropriations Act, 2020 
 



Research, Development, Test and Evaluation, Navy 



For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease, 
and operation of facilities and equipment, $20,434,909,000 to remain available for obligation until September 30, 2021. 



 
 
FY 2020 Overseas Contingency Operations funding can be separated into the following categories: 



OCO for Direct War Costs ($37,000,000): OCO for Direct War costs are those combat or direct combat support costs that will not continue to be 
expended once combat operations end at major contingency locations. 



OCO for Enduring Requirements ($127,410,000):  OCO for Enduring Requirements are enduring in-theater and in-CONUS costs that will likely 
remain after combat operations cease, and have previously been funded in OCO. 



OCO for Base Requirements ($0):  OCO for Base Requirements is OCO funding for base budget requirements in support of the National Defense 
Strategy.  The Budget requests these funds in OCO to comply with the base budget defense caps included in the Budget Control Act of 2011. 
 



 



 












RDTEN_ZARNDTT_2020PB_Unclassified_Exhibit_R1.20190212090149.Q8JL013_NAVY.pdf




 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Appropriation                                            (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
-------------                                           ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  18,465,332    18,490,002       167,812    18,657,814 
 
  Total Research, Development, Test & Evaluation          18,465,332    18,490,002       167,812    18,657,814 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Appropriation                                                Base      Requirements     Costs          OCO       (Base + OCO) 
-------------                                           ------------- ------------- ------------- ------------- ------------- 
 
Research, Development, Test & Eval, Navy                  20,270,499                     164,410       164,410    20,434,909 
 
  Total Research, Development, Test & Evaluation          20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of Defense 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
 
 
 
                                                           FY 2018       FY 2019       FY 2019       FY 2019 
Summary Recap of Budget Activities                       (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted 
----------------------------------                      ------------- ------------- ------------- ------------- 
 
Basic Research                                               604,634       679,772                     679,772 
 
Applied Research                                             975,419     1,018,795                   1,018,795 
 
Advanced Technology Development                              900,071       851,710                     851,710 
 
Advanced Component Development & Prototypes                4,210,640     4,139,479        33,300     4,172,779 
 
System Development & Demonstration                         6,037,909     5,863,466         1,100     5,864,566 
 
Management Support                                         1,388,936     1,023,070                   1,023,070 
 
Operational Systems Development                            4,347,723     4,913,710       133,412     5,047,122 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             192,820       240,310                     240,310 
 
General Purpose Forces                                     1,514,837     1,914,231        16,130     1,930,361 
 
Intelligence and Communications                              816,404       608,772                     608,772 
 
Research and Development                                  13,991,927    13,937,905        34,400    13,972,305 
 
Central Supply and Maintenance                                40,084        73,844                      73,844 
 
Administration and Associated Activities                       1,820         1,579                       1,579 
 
Space                                                         49,738        42,858                      42,858 
 
Classified Programs                                        1,857,702     1,670,503       117,282     1,787,785 
 
     Total Research, Development, Test & Evaluation       18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
 
                                                                                       FY 2020 
                                                                                       OCO for 
                                                                         FY 2020      Direct War     FY 2020       FY 2020 
                                                           FY 2020     OCO for Base  and Enduring     Total         Total 
Summary Recap of Budget Activities                           Base      Requirements     Costs          OCO       (Base + OCO) 
----------------------------------                      ------------- ------------- ------------- ------------- ------------- 
 
Basic Research                                               605,978                                                 605,978 
 
Applied Research                                             936,453                                                 936,453 
 
Advanced Technology Development                              742,210                                                 742,210 
 
Advanced Component Development & Prototypes                5,559,062                      40,006        40,006     5,599,068 
 
System Development & Demonstration                         6,332,033                       1,122         1,122     6,333,155 
 
Management Support                                           990,464                                                 990,464 
 
Operational Systems Development                            5,104,299                     123,282       123,282     5,227,581 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
Summary Recap of FYDP Programs 
------------------------------ 
 
Strategic Forces                                             239,019                                                 239,019 
 
General Purpose Forces                                     1,835,959                      15,000        15,000     1,850,959 
 
Intelligence and Communications                              692,089                                                 692,089 
 
Research and Development                                  15,828,006                      41,128        41,128    15,869,134 
 
Central Supply and Maintenance                                44,961                                                  44,961 
 
Administration and Associated Activities                       1,460                                                   1,460 
 
Space                                                         15,868                                                  15,868 
 
Classified Programs                                        1,613,137                     108,282       108,282     1,721,419 
 
     Total Research, Development, Test & Evaluation       20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      137,515       161,433                     161,433  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,035        19,237                      19,237  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      448,084       499,102                     499,102  U 
                                                           ----------    ----------    ----------    ---------- 
          Basic Research                                     604,634       679,772                     679,772 
 
   4 0602114N   Power Projection Applied Research    02       23,028        27,643                      27,643  U 
 
   5 0602123N   Force Protection Applied Research    02      182,614       180,549                     180,549  U 
 
   6 0602131M   Marine Corps Landing Force           02       54,526        63,212                      63,212  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       35,846        36,348                      36,348  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       48,606        65,782                      65,782  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,640        76,497                      76,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       72,530        89,998                      89,998  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,230         6,299                       6,299  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       59,644        78,049                      78,049  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      147,219       137,701                     137,701  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       35,430        38,214                      38,214  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      160,884       154,085                     154,085  U 
                Applied Research 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
   1 0601103N   University Research Initiatives      01      116,850                                                 116,850  U 
 
   2 0601152N   In-House Laboratory Independent      01       19,121                                                  19,121  U 
                Research 
 
   3 0601153N   Defense Research Sciences            01      470,007                                                 470,007  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Basic Research                                     605,978                                                 605,978 
 
   4 0602114N   Power Projection Applied Research    02       18,546                                                  18,546  U 
 
   5 0602123N   Force Protection Applied Research    02      119,517                                                 119,517  U 
 
   6 0602131M   Marine Corps Landing Force           02       56,604                                                  56,604  U 
                Technology 
 
   7 0602235N   Common Picture Applied Research      02       49,297                                                  49,297  U 
 
   8 0602236N   Warfighter Sustainment Applied       02       63,825                                                  63,825  U 
                Research 
 
   9 0602271N   Electromagnetic Systems Applied      02       83,497                                                  83,497  U 
                Research 
 
  10 0602435N   Ocean Warfighting Environment        02       63,894                                                  63,894  U 
                Applied Research 
 
  11 0602651M   Joint Non-Lethal Weapons Applied     02        6,346                                                   6,346  U 
                Research 
 
  12 0602747N   Undersea Warfare Applied Research    02       57,075                                                  57,075  U 
 
  13 0602750N   Future Naval Capabilities Applied    02      154,755                                                 154,755  U 
                Research 
 
  14 0602782N   Mine and Expeditionary Warfare       02       36,074                                                  36,074  U 
                Applied Research 
 
  15 0602792N   Innovative Naval Prototypes (INP)    02      153,062                                                 153,062  U 
                Applied Research 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       65,222        64,418                      64,418  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ---------- 
          Applied Research                                   975,419     1,018,795                   1,018,795 
 
  17 0603123N   Force Protection Advanced Technology 03       52,785        32,615                      32,615  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,231         8,804                       8,804  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      164,992       174,809                     174,809  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,090        13,313                      13,313  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      215,946       214,184                     214,184  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       66,173        58,657                      58,657  U 
 
  23 0603729N   Warfighter Protection Advanced       03       42,895        41,377                      41,377  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03        9,657                                            U 
 
  25 0603758N   Navy Warfighting Experiments and     03       63,867        65,885                      65,885  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       14,826        39,672                      39,672  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      246,609       202,394                     202,394  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    900,071       851,710                     851,710 
 
  28 0603207N   Air/Ocean Tactical Applications      04       47,422        29,747                      29,747  U 
 
  29 0603216N   Aviation Survivability               04        5,450         7,050                       7,050  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  16 0602861N   Science and Technology Management -  02       73,961                                                  73,961  U 
                ONR Field Acitivities 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Applied Research                                   936,453                                                 936,453 
 
  17 0603123N   Force Protection Advanced Technology 03       35,286                                                  35,286  U 
 
  18 0603271N   Electromagnetic Systems Advanced     03        9,499                                                   9,499  U 
                Technology 
 
  19 0603640M   USMC Advanced Technology             03      172,847                                                 172,847  U 
                Demonstration (ATD) 
 
  20 0603651M   Joint Non-Lethal Weapons Technology  03       13,307                                                  13,307  U 
                Development 
 
  21 0603673N   Future Naval Capabilities Advanced   03      231,907                                                 231,907  U 
                Technology Development 
 
  22 0603680N   Manufacturing Technology Program     03       60,138                                                  60,138  U 
 
  23 0603729N   Warfighter Protection Advanced       03        4,849                                                   4,849  U 
                Technology 
 
  24 0603747N   Undersea Warfare Advanced Technology 03                                                                       U 
 
  25 0603758N   Navy Warfighting Experiments and     03       67,739                                                  67,739  U 
                Demonstrations 
 
  26 0603782N   Mine and Expeditionary Warfare       03       13,335                                                  13,335  U 
                Advanced Technology 
 
  27 0603801N   Innovative Naval Prototypes (INP)    03      133,303                                                 133,303  U 
                Advanced Technology Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Technology Development                    742,210                                                 742,210 
 
  28 0603207N   Air/Ocean Tactical Applications      04       32,643                       2,400         2,400        35,043  U 
 
  29 0603216N   Aviation Survivability               04       11,919                                                  11,919  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04          693           793                         793  U 
 
  31 0603254N   ASW Systems Development              04        7,466         7,044                       7,044  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,692         3,540                       3,540  U 
 
  33 0603382N   Advanced Combat Systems Technology   04        4,450        39,240                      39,240  U 
 
  34 0603502N   Surface and Shallow Water Mine       04       69,906       120,348                     120,348  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       24,174         7,100                       7,100  U 
 
  36 0603512N   Carrier Systems Development          04        9,184         5,440                       5,440  U 
 
  37 0603525N   PILOT FISH                           04      111,278       136,533                     136,533  U 
 
  38 0603527N   RETRACT LARCH                        04       32,608        11,745        18,000        29,745  U 
 
  39 0603536N   RETRACT JUNIPER                      04      126,210       113,679                     113,679  U 
 
  40 0603542N   Radiological Control                 04          716           740                         740  U 
 
  41 0603553N   Surface ASW                          04        1,092         1,122                       1,122  U 
 
  42 0603561N   Advanced Submarine System            04       91,927       105,809                     105,809  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       13,597        12,374                      12,374  U 
 
  44 0603563N   Ship Concept Advanced Design         04       23,856        74,603                      74,603  U 
 
  45 0603564N   Ship Preliminary Design &            04       18,369        13,348                      13,348  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      329,500       256,137                     256,137  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       22,406        27,109                      27,109  U 
 
  48 0603576N   CHALK EAGLE                          04      188,927        29,353                      29,353  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  30 0603251N   Aircraft Systems                     04        1,473                                                   1,473  U 
 
  31 0603254N   ASW Systems Development              04        7,172                                                   7,172  U 
 
  32 0603261N   Tactical Airborne Reconnaissance     04        3,419                                                   3,419  U 
 
  33 0603382N   Advanced Combat Systems Technology   04       64,694                                                  64,694  U 
 
  34 0603502N   Surface and Shallow Water Mine       04      507,000                                                 507,000  U 
                Countermeasures 
 
  35 0603506N   Surface Ship Torpedo Defense         04       15,800                                                  15,800  U 
 
  36 0603512N   Carrier Systems Development          04        4,997                                                   4,997  U 
 
  37 0603525N   PILOT FISH                           04      291,148                                                 291,148  U 
 
  38 0603527N   RETRACT LARCH                        04       11,980                      22,000        22,000        33,980  U 
 
  39 0603536N   RETRACT JUNIPER                      04      129,163                                                 129,163  U 
 
  40 0603542N   Radiological Control                 04          689                                                     689  U 
 
  41 0603553N   Surface ASW                          04        1,137                                                   1,137  U 
 
  42 0603561N   Advanced Submarine System            04      148,756                                                 148,756  U 
                Development 
 
  43 0603562N   Submarine Tactical Warfare Systems   04       11,192                                                  11,192  U 
 
  44 0603563N   Ship Concept Advanced Design         04       81,846                                                  81,846  U 
 
  45 0603564N   Ship Preliminary Design &            04       69,084                                                  69,084  U 
                Feasibility Studies 
 
  46 0603570N   Advanced Nuclear Power Systems       04      181,652                                                 181,652  U 
 
  47 0603573N   Advanced Surface Machinery Systems   04       25,408                                                  25,408  U 
 
  48 0603576N   CHALK EAGLE                          04       64,877                                                  64,877  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
  49 0603581N   Littoral Combat Ship (LCS)           04       49,308        37,997                      37,997  U 
 
  50 0603582N   Combat System Integration            04       15,471        16,351                      16,351  U 
 
  51 0603595N   Ohio Replacement                     04      775,624       542,846                     542,846  U 
 
  52 0603596N   LCS Mission Modules                  04      100,470       103,559                     103,559  U 
 
  53 0603597N   Automated Test and Analysis          04       24,145        37,931                      37,931  U 
 
  54 0603599N   Frigate Development                  04      137,655       132,775                     132,775  U 
 
  55 0603609N   Conventional Munitions               04       13,699         9,307                       9,307  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04          771                                            U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       77,409        47,857        13,900        61,757  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        8,853         5,915                       5,915  U 
                Development 
 
  59 0603721N   Environmental Protection             04       23,237        19,811                      19,811  U 
 
  60 0603724N   Navy Energy Program                  04       42,425        32,656                      32,656  U 
 
  61 0603725N   Facilities Improvement               04        2,794         5,301                       5,301  U 
 
  62 0603734N   CHALK CORAL                          04      237,402       267,477                     267,477  U 
 
  63 0603739N   Navy Logistic Productivity           04        2,882         2,913                       2,913  U 
 
  64 0603746N   RETRACT MAPLE                        04      287,865       318,878                     318,878  U 
 
  65 0603748N   LINK PLUMERIA                        04      375,595       381,268                     381,268  U 
 
  66 0603751N   RETRACT ELM                          04       52,080        58,192                      58,192  U 
 
  67 0603764N   LINK EVERGREEN                       04       47,115                                            U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
  49 0603581N   Littoral Combat Ship (LCS)           04        9,934                                                   9,934  U 
 
  50 0603582N   Combat System Integration            04       17,251                                                  17,251  U 
 
  51 0603595N   Ohio Replacement                     04      419,051                                                 419,051  U 
 
  52 0603596N   LCS Mission Modules                  04      108,505                                                 108,505  U 
 
  53 0603597N   Automated Test and Analysis          04        7,653                                                   7,653  U 
 
  54 0603599N   Frigate Development                  04       59,007                                                  59,007  U 
 
  55 0603609N   Conventional Munitions               04        9,988                                                   9,988  U 
 
  56 0603635M   Marine Corps Ground Combat/Support   04       86,464                                                  86,464  U 
                System 
 
  57 0603654N   Joint Service Explosive Ordnance     04       33,478                      14,178        14,178        47,656  U 
                Development 
 
  58 0603713N   Ocean Engineering Technology         04        5,619                                                   5,619  U 
                Development 
 
  59 0603721N   Environmental Protection             04       20,564                                                  20,564  U 
 
  60 0603724N   Navy Energy Program                  04       26,514                                                  26,514  U 
 
  61 0603725N   Facilities Improvement               04        3,440                                                   3,440  U 
 
  62 0603734N   CHALK CORAL                          04      346,800                                                 346,800  U 
 
  63 0603739N   Navy Logistic Productivity           04        3,857                                                   3,857  U 
 
  64 0603746N   RETRACT MAPLE                        04      258,519                                                 258,519  U 
 
  65 0603748N   LINK PLUMERIA                        04      403,909                                                 403,909  U 
 
  66 0603751N   RETRACT ELM                          04       63,434                                                  63,434  U 
 
  67 0603764N   LINK EVERGREEN                       04      184,110                                                 184,110  U 
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  68 0603790N   NATO Research and Development        04        8,752         9,652                       9,652  U 
 
  69 0603795N   Land Attack Technology               04       16,684         5,700         1,400         7,100  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       23,934        27,581                      27,581  U 
 
  71 0603860N   Joint Precision Approach and         04      103,984       101,566                     101,566  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04       92,856       142,814                     142,814  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04                    108,689                     108,689  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       14,476        20,000                      20,000  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04                     16,717                      16,717  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04                     27,483                      27,483  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       25,225        28,596                      28,596  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       23,886        60,304                      60,304  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04       82,549        83,121                      83,121  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       11,314        14,625                      14,625  U 
 
  81 0604127N   Surface Mine Countermeasures         04       12,525        15,527                      15,527  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       51,311        47,278                      47,278  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04        6,168                                            U 
                Technology Development 
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  68 0603790N   NATO Research and Development        04        7,697                                                   7,697  U 
 
  69 0603795N   Land Attack Technology               04        9,086                       1,428         1,428        10,514  U 
 
  70 0603851M   Joint Non-Lethal Weapons Testing     04       28,466                                                  28,466  U 
 
  71 0603860N   Joint Precision Approach and         04       51,341                                                  51,341  U 
                Landing Systems - Dem/Val 
 
  72 0603925N   Directed Energy and Electric Weapon  04      118,169                                                 118,169  U 
                Systems 
 
  73 0604014N   F/A -18 Infrared Search and Track    04      113,456                                                 113,456  U 
                (IRST) 
 
  74 0604027N   Digital Warfare Office               04       50,120                                                  50,120  U 
 
  75 0604028N   Small and Medium Unmanned Undersea   04       32,527                                                  32,527  U 
                Vehicles 
 
  76 0604029N   Unmanned Undersea Vehicle Core       04       54,376                                                  54,376  U 
                Technologies 
 
  77 0604030N   Rapid Prototyping, Experimentation   04       36,197                                                  36,197  U 
                and Demonstration. 
 
  78 0604031N   Large Unmanned Undersea Vehicles     04       68,310                                                  68,310  U 
 
  79 0604112N   Gerald R. Ford Class Nuclear         04      121,310                                                 121,310  U 
                Aircraft Carrier (CVN 78 - 80) 
 
  80 0604126N   Littoral Airborne MCM                04       17,248                                                  17,248  U 
 
  81 0604127N   Surface Mine Countermeasures         04       18,735                                                  18,735  U 
 
  82 0604272N   Tactical Air Directional Infrared    04       68,346                                                  68,346  U 
                Countermeasures (TADIRCM) 
 
  83 0604286M   Marine Corps Additive Manufacturing  04                                                                       U 
                Technology Development 
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  84 0604289M   Next Generation Logistics            04                      6,073                       6,073  U 
 
  85 0604320M   Rapid Technology Capability          04       16,443         7,107                       7,107  U 
                Prototype 
 
  86 0604454N   LX (R)                               04        9,431         5,549                       5,549  U 
 
  87 0604536N   Advanced Undersea Prototyping        04       64,038       112,669                     112,669  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04                                                         U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04       20,279        91,833                      91,833  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04       41,214         7,230                       7,230  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04      163,843       139,261                     139,261  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        8,278         8,889                       8,889  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04        5,200        17,561                      17,561  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                      9,300                       9,300  U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          527           466                         466  U 
                                                           ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      4,210,640     4,139,479        33,300     4,172,779 
 
  96 0603208N   Training System Aircraft             05       16,343        12,798                      12,798  U 
 
  97 0604212N   Other Helo Development               05       26,423        23,579                      23,579  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05                     46,363                      46,363  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05       41,261                                            U 
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  84 0604289M   Next Generation Logistics            04        4,420                                                   4,420  U 
 
  85 0604320M   Rapid Technology Capability          04        4,558                                                   4,558  U 
                Prototype 
 
  86 0604454N   LX (R)                               04       12,500                                                  12,500  U 
 
  87 0604536N   Advanced Undersea Prototyping        04      181,967                                                 181,967  U 
 
  88 0604636N   Counter Unmanned Aircraft Systems    04        5,500                                                   5,500  U 
                (C-UAS) 
 
  89 0604659N   Precision Strike Weapons             04      718,148                                                 718,148  U 
                Development Program 
 
  90 0604707N   Space and Electronic Warfare (SEW)   04        5,263                                                   5,263  U 
                Architecture/Engineering Support 
 
  91 0604786N   Offensive Anti-Surface Warfare       04       65,419                                                  65,419  U 
                Weapon Development 
 
  92 0303354N   ASW Systems Development - MIP        04        9,991                                                   9,991  U 
 
  93 0304240M   Advanced Tactical Unmanned Aircraft  04       21,157                                                  21,157  U 
                System 
 
  94 0304240N   Advanced Tactical Unmanned Aircraft  04                                                                       U 
                System 
 
  95 0304270N   Electronic Warfare Development - MIP 04          609                                                     609  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Advanced Component Development & Prototypes      5,559,062                      40,006        40,006     5,599,068 
 
  96 0603208N   Training System Aircraft             05       15,514                                                  15,514  U 
 
  97 0604212N   Other Helo Development               05       28,835                                                  28,835  U 
 
  98 0604214M   AV-8B Aircraft - Eng Dev             05       27,441                                                  27,441  U 
 
  99 0604214N   AV-8B Aircraft - Eng Dev             05                                                                       U 
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 100 0604215N   Standards Development                05        2,711         3,771                       3,771  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05        5,313        16,611                      16,611  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05        5,583        15,582                      15,582  U 
 
 103 0604221N   P-3 Modernization Program            05        1,331         2,134                       2,134  U 
 
 104 0604230N   Warfare Support System               05       19,004         9,729                       9,729  U 
 
 105 0604231N   Tactical Command System              05       37,609        54,300                      54,300  U 
 
 106 0604234N   Advanced Hawkeye                     05      283,497       210,565                     210,565  U 
 
 107 0604245M   H-1 Upgrades                         05                     54,320                      54,320  U 
 
 108 0604245N   H-1 Upgrades                         05       59,806                                            U 
 
 109 0604261N   Acoustic Search Sensors              05       36,310        42,485                      42,485  U 
 
 110 0604262N   V-22A                                05      176,804       135,504                     135,504  U 
 
 111 0604264N   Air Crew Systems Development         05        7,174        30,980                      30,980  U 
 
 112 0604269N   EA-18                                05      137,029       242,719                     242,719  U 
 
 113 0604270N   Electronic Warfare Development       05       50,613        83,624                      83,624  U 
 
 114 0604273M   Executive Helo Development           05                    245,064                     245,064  U 
 
 115 0604273N   Executive Helo Development           05      430,647                                            U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      584,538       449,429                     449,429  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05        5,172         3,272                       3,272  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05       55,194        93,482                      93,482  U 
                Increment II 
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 100 0604215N   Standards Development                05        3,642                                                   3,642  U 
 
 101 0604216N   Multi-Mission Helicopter Upgrade     05       19,196                                                  19,196  U 
                Development 
 
 102 0604218N   Air/Ocean Equipment Engineering      05                                                                       U 
 
 103 0604221N   P-3 Modernization Program            05                                                                       U 
 
 104 0604230N   Warfare Support System               05        8,601                                                   8,601  U 
 
 105 0604231N   Tactical Command System              05       77,232                                                  77,232  U 
 
 106 0604234N   Advanced Hawkeye                     05      232,752                                                 232,752  U 
 
 107 0604245M   H-1 Upgrades                         05       65,359                                                  65,359  U 
 
 108 0604245N   H-1 Upgrades                         05                                                                       U 
 
 109 0604261N   Acoustic Search Sensors              05       47,013                                                  47,013  U 
 
 110 0604262N   V-22A                                05      185,105                                                 185,105  U 
 
 111 0604264N   Air Crew Systems Development         05       21,172                                                  21,172  U 
 
 112 0604269N   EA-18                                05      143,585                                                 143,585  U 
 
 113 0604270N   Electronic Warfare Development       05      116,811                                                 116,811  U 
 
 114 0604273M   Executive Helo Development           05      187,436                                                 187,436  U 
 
 115 0604273N   Executive Helo Development           05                                                                       U 
 
 116 0604274N   Next Generation Jammer (NGJ)         05      524,261                                                 524,261  U 
 
 117 0604280N   Joint Tactical Radio System - Navy   05      192,345                                                 192,345  U 
                (JTRS-Navy) 
 
 118 0604282N   Next Generation Jammer (NGJ)         05      111,068                                                 111,068  U 
                Increment II 
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 119 0604307N   Surface Combatant Combat System      05      340,760       379,116                     379,116  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          665           939                         939  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       99,286        96,980                      96,980  U 
 
 122 0604366N   Standard Missile Improvements        05      114,802       190,881                     190,881  U 
 
 123 0604373N   Airborne MCM                         05       15,203         8,351                       8,351  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       24,801        33,429                      33,429  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       84,507        33,884                      33,884  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05      142,167       126,932                     126,932  U 
 
 127 0604504N   Air Control                          05       68,012        61,498                      61,498  U 
 
 128 0604512N   Shipboard Aviation Systems           05      174,034        13,710                      13,710  U 
 
 129 0604518N   Combat Information Center Conversion 05        4,294        19,263                      19,263  U 
 
 130 0604522N   Air and Missile Defense Radar        05       49,643        27,008                      27,008  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05                    172,173                     172,173  U 
 
 132 0604558N   New Design SSN                       05      117,887       180,233                     180,233  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       44,703        80,324                      80,324  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       65,857        71,062                      71,062  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        4,745         4,642                       4,642  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05       70,579                                            U 
 
 137 0604601N   Mine Development                     05       24,640        21,747                      21,747  U 
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 119 0604307N   Surface Combatant Combat System      05      415,625                                                 415,625  U 
                Engineering 
 
 120 0604311N   LPD-17 Class Systems Integration     05          640                                                     640  U 
 
 121 0604329N   Small Diameter Bomb (SDB)            05       50,096                                                  50,096  U 
 
 122 0604366N   Standard Missile Improvements        05      232,391                                                 232,391  U 
 
 123 0604373N   Airborne MCM                         05       10,916                                                  10,916  U 
 
 124 0604378N   Naval Integrated Fire Control -      05       33,379                                                  33,379  U 
                Counter Air Systems Engineering 
 
 125 0604501N   Advanced Above Water Sensors         05       34,554                                                  34,554  U 
 
 126 0604503N   SSN-688 and Trident Modernization    05       84,663                                                  84,663  U 
 
 127 0604504N   Air Control                          05       44,923                                                  44,923  U 
 
 128 0604512N   Shipboard Aviation Systems           05       10,632                                                  10,632  U 
 
 129 0604518N   Combat Information Center Conversion 05       16,094                                                  16,094  U 
 
 130 0604522N   Air and Missile Defense Radar        05       55,349                                                  55,349  U 
                (AMDR) System 
 
 131 0604530N   Advanced Arresting Gear (AAG)        05      123,490                                                 123,490  U 
 
 132 0604558N   New Design SSN                       05      121,010                                                 121,010  U 
 
 133 0604562N   Submarine Tactical Warfare System    05       62,426                                                  62,426  U 
 
 134 0604567N   Ship Contract Design/ Live Fire T&E  05       46,809                                                  46,809  U 
 
 135 0604574N   Navy Tactical Computer Resources     05        3,692                                                   3,692  U 
 
 136 0604580N   Virginia Payload Module (VPM)        05                                                                       U 
 
 137 0604601N   Mine Development                     05       28,964                                                  28,964  U 
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 138 0604610N   Lightweight Torpedo Development      05       21,057        63,147                      63,147  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        7,449         7,107                       7,107  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05                                                         U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05       24,229         6,539                       6,539  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05          418           441                         441  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      160,475       180,391         1,100       181,491  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      214,132       193,244                     193,244  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05      126,037       120,210                     120,210  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       44,855        25,965                      25,965  U 
 
 147 0604771N   Medical Development                  05       36,392        38,095                      38,095  U 
 
 148 0604777N   Navigation/ID System                 05       74,984       126,026                     126,026  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05      157,162        66,566                      66,566  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05      105,648        65,494                      65,494  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05      139,369                                            U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05      138,308                                            U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05       14,497        11,030                      11,030  U 
 
 154 0605013N   Information Technology Development   05      120,387       242,110                     242,110  U 
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 138 0604610N   Lightweight Torpedo Development      05      148,349                                                 148,349  U 
 
 139 0604654N   Joint Service Explosive Ordnance     05        8,237                                                   8,237  U 
                Development 
 
 140 0604657M   USMC Ground Combat/Supporting Arms   05       22,000                                                  22,000  U 
                Systems - Eng Dev 
 
 141 0604703N   Personnel, Training, Simulation,     05        5,500                                                   5,500  U 
                and Human Factors 
 
 142 0604727N   Joint Standoff Weapon Systems        05       18,725                                                  18,725  U 
 
 143 0604755N   Ship Self Defense (Detect & Control) 05      192,603                       1,122         1,122       193,725  U 
 
 144 0604756N   Ship Self Defense (Engage: Hard      05      137,268                                                 137,268  U 
                Kill) 
 
 145 0604757N   Ship Self Defense (Engage: Soft      05       97,363                                                  97,363  U 
                Kill/EW) 
 
 146 0604761N   Intelligence Engineering             05       26,710                                                  26,710  U 
 
 147 0604771N   Medical Development                  05        8,181                                                   8,181  U 
 
 148 0604777N   Navigation/ID System                 05       40,755                                                  40,755  U 
 
 149 0604800M   Joint Strike Fighter (JSF) - EMD     05        1,710                                                   1,710  U 
 
 150 0604800N   Joint Strike Fighter (JSF) - EMD     05        1,490                                                   1,490  U 
 
 151 0604810M   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Marine Corps 
 
 152 0604810N   Joint Strike Fighter Follow On       05                                                                       U 
                Modernization (FoM) - Navy 
 
 153 0605013M   Information Technology Development   05        1,494                                                   1,494  U 
 
 154 0605013N   Information Technology Development   05      384,162                                                 384,162  U 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        3,900         5,618                       5,618  U 
 
 156 0605212M   CH-53K RDTE                          05                    336,945                     336,945  U 
 
 157 0605212N   CH-53K RDTE                          05      329,367                                            U 
 
 158 0605215N   Mission Planning                     05       36,108        32,714                      32,714  U 
 
 159 0605217N   Common Avionics                      05       47,338        51,486                      51,486  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05       31,583         1,444                       1,444  U 
 
 161 0605327N   T-AO 205 Class                       05        1,895         1,298                       1,298  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      194,176       518,942                     518,942  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05                     16,559                      16,559  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05       14,457                                            U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       11,422        34,196                      34,196  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      123,752       163,809                     163,809  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05      150,381        66,137                      66,137  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05       19,467                                            U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      134,664       140,264                     140,264  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05       97,558                                            U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05        1,773                                            U 
 
 172 0304785N   Tactical Cryptologic Systems         05       22,762        42,398                      42,398  U 
 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 155 0605024N   Anti-Tamper Technology Support       05        4,882                                                   4,882  U 
 
 156 0605212M   CH-53K RDTE                          05      516,955                                                 516,955  U 
 
 157 0605212N   CH-53K RDTE                          05                                                                       U 
 
 158 0605215N   Mission Planning                     05       75,886                                                  75,886  U 
 
 159 0605217N   Common Avionics                      05       43,187                                                  43,187  U 
 
 160 0605220N   Ship to Shore Connector (SSC)        05        4,909                                                   4,909  U 
 
 161 0605327N   T-AO 205 Class                       05        1,682                                                   1,682  U 
 
 162 0605414N   Unmanned Carrier Aviation (UCA)      05      671,258                                                 671,258  U 
 
 163 0605450M   Joint Air-to-Ground Missile (JAGM)   05       18,393                                                  18,393  U 
 
 164 0605450N   Joint Air-to-Ground Missile (JAGM)   05                                                                       U 
 
 165 0605500N   Multi-mission Maritime Aircraft      05       21,472                                                  21,472  U 
                (MMA) 
 
 166 0605504N   Multi-Mission Maritime (MMA)         05      177,234                                                 177,234  U 
                Increment III 
 
 167 0605611M   Marine Corps Assault Vehicles        05       77,322                                                  77,322  U 
                System Development & Demonstration 
 
 168 0605813M   Joint Light Tactical Vehicle (JLTV)  05        2,105                                                   2,105  U 
                System Development & Demonstration 
 
 169 0204202N   DDG-1000                             05      111,435                                                 111,435  U 
 
 170 0303267N   Auctioned Spectrum Relocation Fund***05                                                                       U 
 
 171 0303467N   SENSR Spectrum Pipeline SRF***       05                                                                       U 
 
 172 0304785N   Tactical Cryptologic Systems         05      101,339                                                 101,339  U 
***Funding in this Program Element was transferred during the year of execution from the Spectrum Relocation Fund (SRF) in support of the Advanced Wireless 
Services 3 (AWS-3) auction and is associated with the reallocation or sharing of the 1755-1780 MHz and 1695-1710 MHz bands. The SRF is administered by the 
Office of Management and Budget (OMB), which approves SRF transfers to federal agencies on an annual basis in consultation with the National 
Telecommunications and Information Administration (NTIA). 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05        2,960         6,808                       6,808  U 
                Development 
                                                           ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,037,909     5,863,466         1,100     5,864,566 
 
 174 0604256N   Threat Simulator Development         06       89,491        94,576                      94,576  U 
 
 175 0604258N   Target Systems Development           06       18,737        10,981                      10,981  U 
 
 176 0604759N   Major T&E Investment                 06       68,977        90,514                      90,514  U 
 
 177 0605126N   Joint Theater Air and Missile        06          140            48                          48  U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        4,438         3,942                       3,942  U 
 
 179 0605154N   Center for Naval Analyses            06       44,302        42,693                      42,693  U 
 
 180 0605285N   Next Generation Fighter              06                      5,000                       5,000  U 
 
 181 0605502N   Small Business Innovative Research   06      407,133                                            U 
 
 182 0605804N   Technical Information Services       06        1,280         1,029                       1,029  U 
 
 183 0605853N   Management, Technical  &             06      135,102        86,932                      86,932  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,909         4,231                       4,231  U 
 
 185 0605861N   RDT&E Science and Technology         06        1,104         1,072                       1,072  U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06      105,019        97,471                      97,471  U 
 
 187 0605864N   Test and Evaluation Support          06      369,056       373,834                     373,834  U 
 
 188 0605865N   Operational Test and Evaluation      06       20,298        21,554                      21,554  U 
                Capability 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 173 0306250M   Cyber Operations Technology          05       26,406                                                  26,406  U 
                Development 
                                                           ----------    ----------    ----------    ----------    ---------- 
          System Development & Demonstration               6,332,033                       1,122         1,122     6,333,155 
 
 174 0604256N   Threat Simulator Development         06       66,678                                                  66,678  U 
 
 175 0604258N   Target Systems Development           06       12,027                                                  12,027  U 
 
 176 0604759N   Major T&E Investment                 06       85,348                                                  85,348  U 
 
 177 0605126N   Joint Theater Air and Missile        06                                                                       U 
                Defense Organization 
 
 178 0605152N   Studies and Analysis Support - Navy  06        3,908                                                   3,908  U 
 
 179 0605154N   Center for Naval Analyses            06       47,669                                                  47,669  U 
 
 180 0605285N   Next Generation Fighter              06       20,698                                                  20,698  U 
 
 181 0605502N   Small Business Innovative Research   06                                                                       U 
 
 182 0605804N   Technical Information Services       06          988                                                     988  U 
 
 183 0605853N   Management, Technical  &             06      102,401                                                 102,401  U 
                International Support 
 
 184 0605856N   Strategic Technical Support          06        3,742                                                   3,742  U 
 
 185 0605861N   RDT&E Science and Technology         06                                                                       U 
                Management 
 
 186 0605863N   RDT&E Ship and Aircraft Support      06       93,872                                                  93,872  U 
 
 187 0605864N   Test and Evaluation Support          06      394,020                                                 394,020  U 
 
 188 0605865N   Operational Test and Evaluation      06       25,145                                                  25,145  U 
                Capability 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       16,274        16,227                      16,227  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06                                                         U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       21,423        21,538                      21,538  U 
 
 192 0605898N   Management HQ - R&D                  06       43,266        41,765                      41,765  U 
 
 193 0606355N   Warfare Innovation Management        06       27,759        41,918                      41,918  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                      7,000                       7,000  U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                     48,800                      48,800  U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06                      1,682                       1,682  U 
 
 197 0902498N   Management Headquarters              06        1,749         1,579                       1,579  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06           71                                            U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06        9,408         8,684                       8,684  U 
                Support 
                                                           ----------    ----------    ----------    ---------- 
          Management Support                               1,388,936     1,023,070                   1,023,070 
 
 201 0604014N   F/A -18 Infrared Search and Track    07       68,087                                            U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07                      5,197                       5,197  U 
 
 203 0604840M   F-35 C2D2                            07                    234,107                     234,107  U 
 
 204 0604840N   F-35 C2D2                            07                    227,998                     227,998  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 189 0605866N   Navy Space and Electronic Warfare    06       15,773                                                  15,773  U 
                (SEW) Support 
 
 190 0605867N   SEW Surveillance/Reconnaissance      06        8,402                                                   8,402  U 
                Support 
 
 191 0605873M   Marine Corps Program Wide Support    06       37,265                                                  37,265  U 
 
 192 0605898N   Management HQ - R&D                  06       39,673                                                  39,673  U 
 
 193 0606355N   Warfare Innovation Management        06       28,750                                                  28,750  U 
 
 194 0606942M   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 195 0606942N   Assessments and Evaluations Cyber    06                                                                       U 
                Vulnerabilities 
 
 196 0305327N   Insider Threat                       06        2,645                                                   2,645  U 
 
 197 0902498N   Management Headquarters              06        1,460                                                   1,460  U 
                (Departmental Support Activities) 
 
 198 0909999N   Financing for Cancelled Account      06                                                                       U 
                Adjustments 
 
 199 1206867N   SEW Surveillance/Reconnaissance      06                                                                       U 
                Support 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Management Support                                 990,464                                                 990,464 
 
 201 0604014N   F/A -18 Infrared Search and Track    07                                                                       U 
                (IRST) 
 
 202 0604227N   HARPOON Modifications                07        2,302                                                   2,302  U 
 
 203 0604840M   F-35 C2D2                            07      422,881                                                 422,881  U 
 
 204 0604840N   F-35 C2D2                            07      383,741                                                 383,741  U 
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                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07       88,088       128,815                     128,815  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07        3,093         3,127                       3,127  U 
 
 207 0101221N   Strategic Sub & Weapons System       07      130,652       148,379                     148,379  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       35,105        41,959                      41,959  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        9,439        11,311                      11,311  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       17,624        38,661                      38,661  U 
 
 211 0204136N   F/A-18 Squadrons                     07      133,544       204,886                     204,886  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07        8,465         1,344                       1,344  U 
 
 213 0204228N   Surface Support                      07       20,587         9,708                       9,708  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      100,011       252,395                     252,395  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       55,164        71,959                      71,959  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07                     15,454                      15,454  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        2,346         6,073                       6,073  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       53,605        44,579                      44,579  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07       64,585       104,903                     104,903  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07        2,355         4,544                       4,544  U 
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                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                 
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 205 0607658N   Cooperative Engagement Capability    07      127,924                                                 127,924  U 
                (CEC) 
 
 206 0607700N   Deployable Joint Command and Control 07                                                                       U 
 
 207 0101221N   Strategic Sub & Weapons System       07      157,676                                                 157,676  U 
                Support 
 
 208 0101224N   SSBN Security Technology Program     07       43,354                                                  43,354  U 
 
 209 0101226N   Submarine Acoustic Warfare           07        6,815                                                   6,815  U 
                Development 
 
 210 0101402N   Navy Strategic Communications        07       31,174                                                  31,174  U 
 
 211 0204136N   F/A-18 Squadrons                     07      213,715                                                 213,715  U 
 
 212 0204163N   Fleet Telecommunications (Tactical)  07                                                                       U 
 
 213 0204228N   Surface Support                      07       36,389                                                  36,389  U 
 
 214 0204229N   Tomahawk and Tomahawk Mission        07      320,134                                                 320,134  U 
                Planning Center (TMPC) 
 
 215 0204311N   Integrated Surveillance System       07       88,382                                                  88,382  U 
 
 216 0204313N   Ship-Towed Array Surveillance        07       14,449                                                  14,449  U 
                Systems 
 
 217 0204413N   Amphibious Tactical Support Units    07        6,931                                                   6,931  U 
                (Displacement Craft) 
 
 218 0204460M   Ground/Air Task Oriented Radar (G/   07       23,891                                                  23,891  U 
                ATOR) 
 
 219 0204571N   Consolidated Training Systems        07      129,873                                                 129,873  U 
                Development 
 
 220 0204574N   Cryptologic Direct Support           07                                                                       U 
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                                                                   Department of the Navy 
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                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 221 0204575N   Electronic Warfare (EW) Readiness    07       49,094        66,889                      66,889  U 
                Support 
 
 222 0205601N   HARM Improvement                     07       70,415       120,762                     120,762  U 
 
 223 0205604N   Tactical Data Links                  07       75,523        88,979                      88,979  U 
 
 224 0205620N   Surface ASW Combat System            07       28,410        26,321                      26,321  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       48,740        68,255                      68,255  U 
 
 226 0205633N   Aviation Improvements                07      120,940       134,823                     134,823  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      127,445       117,028                     117,028  U 
 
 228 0206313M   Marine Corps Communications Systems  07      170,529       172,683        16,130       188,813  U 
 
 229 0206335M   Common Aviation Command and Control  07        6,976         4,760                       4,760  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       68,941       100,850                     100,850  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       24,915        29,905                      29,905  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       30,630        37,821                      37,821  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07       53,404        20,690                      20,690  U 
 
 234 0207161N   Tactical AIM Missiles                07       34,063        40,121                      40,121  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       29,486        28,235                      28,235  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07                                                         U 
 
 240 0303138N   Consolidated Afloat Network          07       24,197        23,697                      23,697  U 
                Enterprise Services (CANES) 
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                                                           Exhibit R-1 FY 2020 President's Budget 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 221 0204575N   Electronic Warfare (EW) Readiness    07       82,325                                                  82,325  U 
                Support 
 
 222 0205601N   HARM Improvement                     07      138,431                                                 138,431  U 
 
 223 0205604N   Tactical Data Links                  07                                                                       U 
 
 224 0205620N   Surface ASW Combat System            07       29,572                                                  29,572  U 
                Integration 
 
 225 0205632N   MK-48 ADCAP                          07       85,973                                                  85,973  U 
 
 226 0205633N   Aviation Improvements                07      125,461                                                 125,461  U 
 
 227 0205675N   Operational Nuclear Power Systems    07      106,192                                                 106,192  U 
 
 228 0206313M   Marine Corps Communications Systems  07      143,317                      15,000        15,000       158,317  U 
 
 229 0206335M   Common Aviation Command and Control  07        4,489                                                   4,489  U 
                System (CAC2S) 
 
 230 0206623M   Marine Corps Ground Combat/          07       51,788                                                  51,788  U 
                Supporting Arms Systems 
 
 231 0206624M   Marine Corps Combat Services Support 07       37,761                                                  37,761  U 
 
 232 0206625M   USMC Intelligence/Electronic         07       21,458                                                  21,458  U 
                Warfare Systems (MIP) 
 
 233 0206629M   Amphibious Assault Vehicle           07        5,476                                                   5,476  U 
 
 234 0207161N   Tactical AIM Missiles                07       19,488                                                  19,488  U 
 
 235 0207163N   Advanced Medium Range Air-to-Air     07       39,029                                                  39,029  U 
                Missile (AMRAAM) 
 
 239 0303109N   Satellite Communications (SPACE)     07       34,344                                                  34,344  U 
 
 240 0303138N   Consolidated Afloat Network          07       22,873                                                  22,873  U 
                Enterprise Services (CANES) 
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 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       49,310        44,228                      44,228  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        6,934         6,081                       6,081  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        7,770         8,529                       8,529  U 
 
 245 0305205N   UAS Integration and Interoperability 07       20,848        24,663                      24,663  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       13,338         7,610                       7,610  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07       40,150        42,846                      42,846  U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       94,115        14,395                      14,395  U 
 
 249 0305231N   MQ-8 UAV                             07       62,656        24,143                      24,143  U 
 
 250 0305232M   RQ-11 UAV                            07        2,002           524                         524  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07        4,827         5,265                       5,265  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,500         6,000                       6,000  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       93,020        81,231                      81,231  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07       18,392         5,956                       5,956  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      224,249       219,403                     219,403  U 
 
 256 0308601N   Modeling and Simulation Support      07        5,038         7,097                       7,097  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       35,463        46,560                      46,560  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        4,621        27,284                      27,284  U 
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Appropriation: 1319N Research, Development, Test & Eval, Navy 
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Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 241 0303140N   Information Systems Security Program 07       41,853                                                  41,853  U 
 
 243 0305192N   Military Intelligence Program (MIP)  07        8,913                                                   8,913  U 
                Activities 
 
 244 0305204N   Tactical Unmanned Aerial Vehicles    07        9,451                                                   9,451  U 
 
 245 0305205N   UAS Integration and Interoperability 07       42,315                                                  42,315  U 
 
 246 0305208M   Distributed Common Ground/Surface    07       22,042                                                  22,042  U 
                Systems 
 
 247 0305208N   Distributed Common Ground/Surface    07                                                                       U 
                Systems 
 
 248 0305220N   MQ-4C Triton                         07       11,784                                                  11,784  U 
 
 249 0305231N   MQ-8 UAV                             07       29,618                                                  29,618  U 
 
 250 0305232M   RQ-11 UAV                            07          509                                                     509  U 
 
 251 0305234N   Small (Level 0) Tactical UAS         07       11,545                                                  11,545  U 
                (STUASL0) 
 
 252 0305239M   RQ-21A                               07       10,914                                                  10,914  U 
 
 253 0305241N   Multi-Intelligence Sensor            07       70,612                                                  70,612  U 
                Development 
 
 254 0305242M   Unmanned Aerial Systems (UAS)        07        3,704                                                   3,704  U 
                Payloads (MIP) 
 
 255 0305421N   RQ-4 Modernization                   07      202,346                                                 202,346  U 
 
 256 0308601N   Modeling and Simulation Support      07        7,119                                                   7,119  U 
 
 257 0702207N   Depot Maintenance (Non-IF)           07       38,182                                                  38,182  U 
 
 258 0708730N   Maritime Technology (MARITECH)       07        6,779                                                   6,779  U 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
 
 
     Program                                                                                                    S 
Line Element                                               FY 2018       FY 2019       FY 2019       FY 2019    e 
 No  Number           Item                          Act  (Base + OCO)  Base Enacted  OCO Enacted  Total Enacted c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       40,330        34,174                      34,174  U 
 
9999 9999999999 Classified Programs                        1,857,702     1,670,503       117,282     1,787,785  U 
                                                           ----------    ----------    ----------    ---------- 
          Operational Systems Development                  4,347,723     4,913,710       133,412     5,047,122 
 
                                                           ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            18,465,332    18,490,002       167,812    18,657,814 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 











 
                                                                        UNCLASSIFIED 
 
                                                                   Department of the Navy 
                                                                 FY 2020 President's Budget 
                                                           Exhibit R-1 FY 2020 President's Budget 
                                                                Total Obligational Authority                                                  
                                                                   (Dollars in Thousands) 
 
Appropriation: 1319N Research, Development, Test & Eval, Navy 
 
                                                                                       FY 2020 
                                                                                       OCO for 
     Program                                                             FY 2020      Direct War     FY 2020       FY 2020    S 
Line Element                                               FY 2020     OCO for Base  and Enduring     Total         Total     e 
 No  Number           Item                          Act      Base      Requirements     Costs          OCO       (Base + OCO) c 
 --  ------           ----                          ---   ----------    ----------    ----------    ----------    ----------  - 
 
 259 1203109N   Satellite Communications (SPACE)     07       15,868                                                  15,868  U 
 
9999 9999999999 Classified Programs                        1,613,137                     108,282       108,282     1,721,419  U 
                                                           ----------    ----------    ----------    ----------    ---------- 
          Operational Systems Development                  5,104,299                     123,282       123,282     5,227,581 
 
                                                           ----------    ----------    ----------    ----------    ---------- 
Total Research, Development, Test & Eval, Navy            20,270,499                     164,410       164,410    20,434,909 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                        UNCLASSIFIED 
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		Appropriation/Budget Activity		R-1 Program Element (Number/Name)		Project (Number/Name)		Cost Category Group		Cost Category Item		Contract Method		Contract Type		Performing Activity		Performing Location				FY 2018		FY 2019		FY 2020 Base		FY 2020 OCO		FY 2020		Cost To Complete		Total Cost		Target Value of Contract

		Prior Years		Cost		Award Date		Cost		Award Date		Cost		Award Date		Cost		Award Date		Total Cost

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		2341 / METOC Data Acquisition		

		Product Development

		METOC (DATA) Collections						NRL		Washington, DC		80.932		0.432		2017-11		0.431		2018-11		2.510		2019-12								Continuing		Continuing		Continuing

		METOC Future Mission Capabilities						SSC PAC		California		23.063		0.000				0.000				0.050		2019-10								Continuing		Continuing		Continuing

		METOC Future Mission Capabilities						Various		Various		45.516		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)						Various		Various		5.764		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle						Various		Various		8.422		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)						NSWC		Bethesda, MD		1.193		0.000				0.000				0.000										Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		FP		APPLIED SCIENCE ASSOCIATED		RHODE ISLAND		0.226		0.000				0.000				0.200		2019-10								Continuing		Continuing		Continuing

		METOC (DATA) Collections		C		FP		University of Washington		Seattle, WA		0.000		0.050		2017-11		0.470		2018-11		0.102		2019-10								Continuing		Continuing		Continuing

		METOC (DATA) Collections		C		FP		METRON		Reston, VA		0.000		0.314		2017-11		0.110		2018-12		0.300		2019-12								Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		FP		SAIC		Virginia		1.781		0.000				0.000				0.000										Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		FP		CSC		Virginia		0.731		0.000				0.000				0.700		2019-12								Continuing		Continuing		Continuing

		METOC (DATA) Collections						NRL		Monterry,CA Stennis Space Center, MS		0.000		1.689		2017-11		0.915		2018-12		0.300		2019-12								Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		CPFF		GDIT		Virginia		0.138		0.000				0.000				0.000										Continuing		Continuing		Continuing

		METOC (DATA) Collections		C		FP		Penn State University		PA		0.000		2.791		2017-11		1.545		2018-12		0.000										Continuing		Continuing		Continuing

		Support

		METOC Future Mission Capabilities		C		CPIF		Various		Various		2.672		0.000				0.000				0.000										0.000		5.072		

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle		C		FP		SAIC		Virginia		0.600		0.000				0.000				0.000										0.000		0.600		

		Tactical Oceanography Capabilities / Undersea Warfare (TOC USW)						SSC PAC		California		0.247		0.000				0.000				0.000										0.000		0.247		

		METOC Future Mission Capabilities		C		CPFF		PSS/BAH		California		0.066		0.000				0.000				0.000										0.000		0.066		

		Test and Evaluation

		METOC Future Mission Capabilities						Various		Various		0.200		0.000				0.000				0.200		2019-11								0.000		0.400		

		Management Services

		Acquisition Workforce						Not Specified		Not Specified		0.096		0.000				0.000				0.050		2019-10								0.000		0.146		

		METOC Future Mission Capabilities Management Support		C		FP		BAH		Virginia		0.400		0.000				0.000				0.250		2019-10								0.000		0.650		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		2342 / METOC Data Assimilation and Mod		

		Product Development

		METOC Future Mission Capabilities						NRL		Washington DC		127.957		0.845		2017-11		0.852		2018-11		3.450		2019-11								Continuing		Continuing		Continuing

		METOC Future Mission Capabilities						Various		Various		46.068		0.000				0.000				0.000										0.000		46.068		

		METOC Space-Based Sensing Capabilities						NRL		Washington, DC		17.092		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare						NRL		Washington, DC		9.480		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		University of Texas		TX		1.163		0.100		2017-11		0.000				0.150		2019-11								0.000		1.413		

		Tactical Oceanography Capabilities / Undersea Warfare						NSWC Carderock		West Bethesda, MD		2.090		0.000				0.000				0.150		2019-12								Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare						NAVOCEANO		Mississippi		0.549		0.000				0.000				0.500		2020-03								0.000		1.049		

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		University of Washington		Seattle, WA		0.850		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		Johns Hopkins University		MD		0.431		0.000				0.000				0.030		2020-03								Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		SAIC/QNA		Various		1.876		0.000				0.000				0.000										Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		FP		SAIC/QNA		Various		3.096		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		Penn Sate University		Pennsylvania		0.125		0.000				0.000				0.000										0.000		0.125		

		Tactical Oceanography Capabilities / Undersea Warfare						SSC LANT		North Charleston		0.050		0.000				0.000				0.000										0.000		0.050		

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		SPA		Virginia		0.375		0.000				0.000				0.000										0.000		0.375		

		METOC SUPPORT SPACE-SOFTWARE DEVELOPMENT						NRL		WASHINGTON DC		0.515		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		METRON		Virginia		0.385		0.000				0.000				0.150		2019-10								0.000		0.535		

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		Vencore		Virginia		0.239		0.000				0.000				0.000										0.000		0.239		

		METOC Battlespace Data Assimilation and Prediction						NRL		Monterey, CAl Stennis Space Center,MS		0.000		7.695		2017-11		7.194		2018-12		4.500		2019-11								0.000		19.389		

		Earth Systems Prediction Capability (ONR)						NRL		Washington DC		23.314		8.685		2017-11		6.611		2018-12		8.569		2019-12								Continuing		Continuing		Continuing

		ESPC						Various		Various		7.667		0.681		2017-11		0.981		2018-12		0.000										Continuing		Continuing		Continuing

		CHIEF OF NAVAL OPERATIONS SPEED TO FLEET INITIATIVE						NRL		WASHINGTON DC		0.850		0.000				0.000				0.000										1.130		1.980		

		Support

		METOC Future Mission Capabilities						Various		Various		0.795		0.000				0.000				0.000										0.000		0.795		

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle		C		FP		SAIC		Virginia		0.473		0.000				0.000				0.000										0.000		0.473		

		Tactical Oceanography Capabilities / Undersea Warfare		C		FP		SAIC		Virginia		0.634		0.000				0.000				0.000										0.000		0.634		

		METOC Future Mission Capabilities		C		FP		SAIC		VIRGINIA		0.115		0.100		2017-11		0.100		2018-12		0.300		2020-02								Continuing		Continuing		Continuing

		METOC SUPPORT SPACE-PROGRAM SUPPORT						SSC PACIFIC		SAN DIEGO, CA		0.090		0.100		2017-11		0.100		2018-12		0.641		2020-02								Continuing		Continuing		Continuing

		Earth System Modeling Framework - Common Software Architecture						Various		Boulder, CO; Various		0.000		0.660		2017-11		0.660		2018-11		0.641		2019-11								0.000		1.961		

		Program Support and Subject Matter Expertise						UW-APL		Seattle, WA		1.563		0.358		2017-11		0.358		2018-12		0.425		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Data Analytics and Machine Learning						Charles River		Boston, MA		0.000		0.234		2017-11		0.323		2018-12		0.500		2020-02								0.000		1.057		

		Management Services

		Acquisition Workforce						Various		Various		0.090		0.000				0.000				0.000										0.000		0.090		

		METOC Space-Based Sensing Capabilities						Various		Various		1.350		0.000				0.000				0.000										0.000		1.350		

		Tactical Oceanography Capabilities / Undersea Warfare						SSC PAC		San Diego, CA		1.316		0.000				0.000				0.000										Continuing		Continuing		Continuing

		METOC Future Mission Capabilities		C		FP		PSS/BAH		San Diego, CA		0.216		0.000				0.000				0.000										0.000		0.216		

		METOC Space-Based Sensing Capabilities		C		FP		BAH		VIRGINIA		0.142		0.100		2017-11		0.100		2018-11		0.400		2020-03								Continuing		Continuing		Continuing

		METOC Space-Based Sensing Capabilities						SSC PAC		SAN DIEGO, CA		0.213		1.339		2017-11		0.100		2018-11		0.400		2020-03								Continuing		Continuing		Continuing

		METOC Acquisition Management		C		CPFF		PSS/BAH		SAN DIEGO, CA		0.037		0.062		2017-11		0.062		2018-11		0.362		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		2343 / Tactical METOC Applications		

		Product Development

		Product Development Prior Year						Various		Various		117.115		0.000				0.000				0.000										0.000		117.115		

		NITES-Next						SSC Pacific		San Diego, CA		23.946		3.491		2017-12		0.000				0.000										0.000		27.437		

		NITES-Next		C		FP		SAIC		Virginia		9.916		2.051		2017-12		0.000				0.000										0.000		11.967		

		NITES-Next						SSC Atlantic		South Carolina		0.376		0.087		2017-10		0.000				0.000										0.000		0.463		

		NITES-Next / Engineering		C		IDIQ		NAVSUP		Pennsylvania		1.300		0.000				0.000				0.000										0.000		1.300		

		NITES-Next / Engineering		C		IDIQ		SSC Pacific		Various		0.225		3.791		2018-05		0.000				0.000										0.000		4.016		

		Support

		Support Prior Year						Various		Various		0.720		0.000				0.000				0.000										0.000		0.720		

		NITES-Next		C		FP		SAIC		Virginia		6.415		1.232		2017-12		0.000				0.000										0.000		7.647		

		Management Services

		Management Services Prior Year						Various		Various		0.031		0.000				0.000				0.000										0.000		0.031		

		NITES-Next						SSC Pacific		San Diego, CA		1.433		0.303		2017-12		0.000				0.000										0.000		1.736		

		NITES-Next		C		FP		BAH		San Diego, CA		2.247		0.493		2017-12		0.000				0.000										0.000		2.740		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		2344 / Precise Time and Astrometry		

		Product Development

		Primary Hardware Development (NPOI) 1.8m Telescope Project (1)		SS		FFP		Lowell Observatory		Flagstaff, AZ		0.200		0.000				0.000				0.000										0.000		0.200		

		Primary Hardware Development (NPOI) 1.8m Telescope (2)		SS		FFP		AZ Embeded System		Not Specified		0.500		0.000				0.000				0.000										0.000		0.500		

		Ancillary Hardware Development 1						U.S. Naval Observatory		Washington, DC		0.155		0.018		2017-12		0.060		2018-12		0.075		2019-12								0.000		0.308		

		Ancillary Hardware Development 2						U.S. Naval Observatory		Washington, DC		0.154		0.018		2018-01		0.060		2019-01		0.075		2020-01								0.000		0.307		

		Ancillary Hardware Development 3						U.S. Naval Observatory		Washington, DC		0.192		0.018		2018-04		0.060		2019-04		0.075		2020-04								0.000		0.345		

		Ancillary Hardware Development 4						U.S. Naval Observatory		Washington, DC		0.097		0.018		2018-07		0.060		2019-07		0.075		2020-07								0.000		0.250		

		Primary Hardware Development for CTD (System Integration)		C		FP		Classified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		Primary Hardware Development for CTD (RF Interface)						Classified		Not Specified		4.980		0.660		2018-03		0.000				0.000										0.000		5.640		

		Primary Hardware Development for CTD (Line Interface)						Classified		Not Specified		2.219		0.830		2018-06		0.000				0.000										0.000		3.049		

		Primary Hardware Development for CTD (Reference Upgrade)		C		FFP		Symmetricom		San Jose, CA		0.400		0.150		2018-07		0.000				0.000										0.000		0.550		

		Next Generation Secure Time Transfer		C		FFP		Classified		Not Specified		0.934		0.273		2018-07		0.500		2019-03		0.158		2020-03								0.565		2.430		

		1.8 meter infrared camera development		C		FFP		Classified		Not Specified		0.000		0.000				0.931		2019-01		0.414		2020-01								4.249		5.594		

		Primary Hardware Development (Site Prep)		SS		FFP		NASA/GSFC		HI		0.000		0.100		2018-01		0.000				0.000										0.000		0.100		

		Primary Hardware Development (Antenna Receiver Electronics)		C		FFP		NASA		GSFC		1.000		0.000				0.000				0.000										0.000		1.000		

		1.8 meter Telescope Enclosure		C		FFP		NAVFAC SW		Not Specified		0.000		2.153		2018-03		0.000				0.000										0.000		2.153		

		Advanced Time and Frequency Tranfer Upgrade		C		FFP		Classified		Not Specified		0.000		0.000				0.500		2019-07		0.150		2020-07								0.600		1.250		

		Optical Lattice Clocks		C		FFP		Classified		Not Specified		0.000		0.000				0.500		2019-07		0.150		2020-07								0.600		1.250		

		Support

		Development Support (All PTA - Labor) 1						U.S. Naval Observatory (Civilian Labor)		Washington, DC		0.450		0.078		2017-12		0.115		2018-12		0.118		2019-12								Continuing		Continuing		Continuing

		Development Support (All PTA - Labor) 2						U.S. Naval Observatory (Civilian Labor)		Washington, DC		0.450		0.078		2018-03		0.115		2019-03		0.118		2020-03								Continuing		Continuing		Continuing

		Development Support (All PTA - Labor) 3						U.S. Naval Observatory (Civilian Labor)		Washington, DC		0.450		0.078		2018-06		0.115		2019-06		0.118		2020-06								Continuing		Continuing		Continuing

		Development Support (All PTA - Labor) 4						U.S. Naval Observatory (Civilian Labor)		Washington, DC		0.450		0.078		2018-07		0.115		2019-07		0.118		2020-07								Continuing		Continuing		Continuing

		Software Development (EOP Automation)		C		FFP		U.S. Naval Observatory (Civilian Labor)		Washington, DC		1.380		0.056		2018-06		0.537		2019-06		0.250		2020-06								0.000		2.223		

		Travel 1						U.S. Naval Observatory (Civilian Travel)		Varies		0.032		0.011		2017-10		0.000				0.000										0.000		0.043		

		Travel 2						U.S. Naval Observatory (Civilian Travel)		Varies		0.032		0.011		2018-01		0.000				0.000										0.000		0.043		

		Travel 3						U.S. Naval Observatory (Civilian Travel)		Varies		0.033		0.011		2018-04		0.000				0.000										0.000		0.044		

		Travel 4						U.S. Naval Observatory (Civilian Travel)		Varies		0.033		0.011		2018-07		0.000				0.000										0.000		0.044		

		VLBI2010 Testing and Integration						NASA		GSFC		0.905		0.000				0.000				0.000										0.000		0.905		

		Software Development (SW Correlator GUI)		C		FFP		U.S. Naval Observatory		Washington, DC		0.000		0.000				0.000				0.000										0.000		0.000		

		Astrometric Development		C		FFP		U.S. Naval Observatory		Washington, DC		0.487		0.000				0.261		2019-03		0.000										0.000		0.748		

		EOP Optimal Estimation		C		FFP		NASA		GSFC		0.000		0.000				0.125		2019-02		0.125		2020-02								0.500		0.750		

		Foreign GNSS		C		FFP		Classified		Not Specified		0.000		0.000				0.125		2019-02		0.125		2020-02								0.500		0.750		

		SLAC Software Upgrade		C		FFP		Classified		Not Specified		0.000		0.000				0.377		2019-03		0.323		2020-03								0.690		1.390		

		Primary Hardware Development (NPOI) 1.8m Telescope Project (2)		SS		FFP		NASA		Varies		0.000		0.342		2018-02		0.000				0.000										0.000		0.342		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		2363 / Remote Sensing Capability Development		

		Product Development

		Remote Sensing Capability Development Data Collection		C		FFP		SAIC		Virginia		1.781		0.521		2018-02		0.000				0.000										0.000		2.302		

		Remote Sensing Capability Development Data Collection						NRL		Washington, DC		1.942		0.944		2017-11		0.000				0.000										0.000		2.886		

		Remote Sensing Capability Development Data Collection		C		FFP		Raytheon		MA		1.070		0.000				0.000				0.000										0.000		1.070		

		Remote Sensing Capability Development Data Collection						NUWC		Keyport, WA		0.232		0.000				0.000				0.000										0.000		0.232		

		Remote Sensing Capability Development Data Collection		C		FFP		Cubic		San Diego, CA		1.041		1.068		2018-04		0.000				0.000										0.000		2.109		

		REMOTE SENSING CAPABILITY DEVELOPMENT DATA COLLECTION						VARIOUS		VARIOUS		0.210		0.058		2018-01		0.324		2019-01		0.327		2019-11								5.176		6.095		

		Support

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		0.967		0.453		2018-03		0.000				0.000										0.000		1.420		

		Test and Evaluation

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		1.922		0.830		2018-03		0.000				0.000										0.000		2.752		

		Remote Sensing Capability Development Data Collection						SSC Pacific		SAN DIEGO, CA		1.081		0.000				0.000				0.000										0.375		1.456		

		Management Services

		Remote Sensing Capability Development Data Collection		C		FP		BAH		Virginia		0.345		0.000				0.000				0.000										0.000		0.345		

		Remote Sensing Capability Development Data Collection		C		FP		BAH		VA		0.537		0.000				0.000				0.000										0.374		0.911		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		3207 / Fleet Synthetic Training		

		Support

		Development Support						AER		VA		0.558		0.083		2018-01		0.000				0.106		2020-01								Continuing		Continuing		Continuing

		Software Development						AER		VA		0.212		0.031		2018-01		0.000				0.053		2020-01								Continuing		Continuing		Continuing

		Configuration Management						AER		VA		0.369		0.039		2018-01		0.000				0.043		2020-04								0.000		0.451		

		Studies and Analysis						AER		VA		0.469		0.039		2018-04		0.000				0.043		2020-01								0.000		0.551		

		Award Fees						NAWC TSD (Orlando, FL)		FL		0.093		0.012		2018-01		0.000				0.017		2020-01								0.000		0.122		

		Technical Data						N/A		N/A		0.119		0.000				0.000				0.000										0.000		0.119		

		Test and Evaluation

		Operational Test & Evaluation						AER		VA		0.321		0.000				0.000				0.000										0.000		0.321		

		Development Test and Evaluation						AER		VA		0.258		0.039		2018-01		0.266		2019-01		0.021		2020-01								0.000		0.584		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		3404 / Tactical Environmental Support		

		Product Development

		METOC Tactical Environmental Support						NRL		Washington, DC		0.000		0.133		2017-11		2.283		2018-11		1.319		2019-11								0.000		3.735		

		METOC Tactical Environmental Support						NRL		Monterey, CD Stennis Space Center,MS		0.000		0.182		2017-11		0.312		2018-11		1.300		2019-11								Continuing		Continuing		Continuing

		METOC Tactical Environmental Support-Staple Transitions						NSWC Carderock		West Bethesda, MD		0.000		0.000		2017-11		0.000				0.000										2.500		2.500		

		METOC Tactical Environmental Support		C		FFP		Various		Various		0.000		0.000		2017-11		0.000				0.000										0.075		0.075		

		1319 / 4		PE 0603207N / Air/Ocean Tactical Applications		3405 / Decision Support Products & Dissemination		

		Support

		METOC Tactical Environmental Support						NRL		Washington DC		0.000		0.111		2017-11		0.232		2018-11		0.500		2019-11								0.000		0.843		

		METOC Tactical Environmental Support						NRL		Monterey, CA; Dtennis Space Center, MS		0.000		0.100		2017-11		0.100		2018-11		0.117		2019-11								Continuing		Continuing		Continuing

		METOC Tactical Environmental Support		C		FFP		Various		Various		0.000		0.104		2017-11		0.762		2018-11		0.500		2019-11								0.000		1.366		

		1319 / 4		PE 0603216N / Aviation Survivability		0584 / Acft Protective Clothing		

		Product Development

		Systems Engineering						NAWCAD		Pax River MD		34.982		0.485		2017-12		0.637		2018-12		0.663		2019-12								Continuing		Continuing		Continuing

		Primary Hardware Development		C		CPFF		Intevac		San Jose CA		5.118		0.489		2018-06		1.500		2019-06		1.006		2020-06								0.000		8.113		8.113

		Primary Hardware Development						US Army CERDEC		Ft. Belvoir VA		3.515		0.000				0.000				0.050		2020-06								0.000		3.565		3.565

		Primary Hardware Development		C		CPFF		Innovital		Calverton MD		0.145		0.488		2017-12		0.450		2018-12		0.150		2019-12								0.000		1.233		1.233

		Prior Year Prod Dev no Longer Funded in Budget Year or Outyears						Various		Various		23.340		0.000				0.000				0.000										0.000		23.340		23.340

		Systems Engineering						NAWCWD		China Lake CA		0.040		0.000				0.000				0.000										0.000		0.040		0.040

		Physiological Monitoring		C		CPFF		TBD		TBD		0.000		0.000				0.000				1.000		2020-03								0.000		1.000		1.000

		Support

		Configuration Management						NAWCAD		Pax River MD		3.007		0.330		2017-12		0.490		2018-12		0.400		2019-12								Continuing		Continuing		Continuing

		Prior Year Support no Longer Funded in Budget Year or Outyears						Various		Various		3.232		0.000				0.000				0.000										0.000		3.232		3.232

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Pax River MD		5.516		0.320		2017-12		0.551		2018-12		0.558		2019-12								Continuing		Continuing		Continuing

		Prior Year T&E no Longer Funded in Budget Year or Outyears						Various		Various		18.240		0.000				0.000				0.000										0.000		18.240		18.240

		Management Services

		Program Management Support						NAWCAD		Pax River MD		4.095		0.342		2017-12		0.275		2018-12		0.275		2019-12								Continuing		Continuing		Continuing

		Travel						NAVAIR		Pax River MD		0.481		0.015		2017-10		0.015		2018-10		0.015		2019-10								Continuing		Continuing		Continuing

		Prior Year Mgmt Svcs no Longer Funded in Budget Year or Outyears						Various		Various		0.010		0.000				0.000				0.000										0.000		0.010		0.010

		1319 / 4		PE 0603216N / Aviation Survivability		0591 / Acft Survivability, Vulnerability & Safety		

		Product Development

		Systems Engineering						NAWCAD		Pax River, MD		13.000		0.130		2017-10		0.207		2018-10		0.276		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NAWCWD		China Lake, CA		0.353		0.000				0.030		2018-10		0.150		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						DTIC		Ft. Belvoir, VA		0.520		0.193		2018-01		0.600		2019-01		0.692		2020-01								0.000		2.005		2.005

		System Engineering		C		CPFF		Engility		Chantilly, VA		2.608		0.968		2017-10		0.600		2018-10		0.000										0.000		4.176		4.176

		Prior Year  Prod Dev cost no longer funded in FYDP						Various		Various		17.692		0.000				0.000				0.000										0.000		17.692		17.692

		System Engineering		C		CPFF		TEKLA		Dumfries, VA		0.000		0.000				0.000				0.100		2019-12								0.000		0.100		0.100

		Support

		Prior Year  Support cost no longer funded in FYDP						Various		Various		4.569		0.000				0.000				0.000										0.000		4.569		4.569

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		2.434		0.019		2017-10		0.000				0.100		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				0.020		2019-02		0.000										0.000		0.020		0.020

		Prior Year  T&E cost no longer funded in FYDP						Various		Various		2.995		0.000				0.000				0.000										0.000		2.995		2.995

		Developmental Test & Evaluation		C		CPFF		GTRI		Atlanta, GA		0.000		0.000				0.000				0.100		2020-01								0.000		0.100		0.100

		Management Services

		Program Management Support						NAWCAD		Pax River, MD		1.713		0.025		2017-10		0.045		2018-10		0.040		2019-10								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.380		0.005		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Prior Year  Mgmt cost no longer funded in FYDP						Various		Various		0.340		0.000				0.000				0.000										0.000		0.340		0.340

		1319 / 4		PE 0603216N / Aviation Survivability		0592 / Acft & Ordnance Safety		

		Product Development

		Systems Engineering						NAWCWD		China Lake, CA		36.376		1.060		2017-10		1.047		2018-10		5.746		2019-10								Continuing		Continuing		Continuing

		Management Services

		Prior Year Mgmt no longer funded in FYDP						Various		Various		0.008		0.000				0.000				0.000										0.000		0.008		0.008

		1319 / 4		PE 0603216N / Aviation Survivability		1819 / CV Acft Fire Suppress System		

		Product Development

		Systems Engineering		C		CPFF		ICI		Virginia Beach, VA		0.020		0.000				0.000				0.000										0.000		0.020		0.020

		Systems Engineering						NAWCWD		China Lake, CA		0.114		0.085		2017-10		0.042		2018-10		0.062		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		Hughes Associates		Baltimore, MD		0.032		0.025		2017-11		0.000				0.000										0.000		0.057		0.057

		Systems Engineering		C		CPFF		AVW		Chesapeake, VA		0.013		0.000				0.015		2018-11		0.000										0.000		0.028		0.028

		Prior Yr Prod Dev no longer funded in the FYDP						Various		Various		0.220		0.000				0.000				0.000										0.000		0.220		0.220

		Systems Engineering						NRL		Washington, DC		0.007		0.018		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Support

		Engineering Support		C		CPFF		ICI		Virginia Beach, VA		0.105		0.000				0.027		2018-11		0.030		2019-11								0.000		0.162		0.162

		Engineering Support						NAWCWD		China Lake, CA		0.357		0.100		2017-10		0.150		2018-10		0.176		2019-10								Continuing		Continuing		Continuing

		Engineering Support		C		CPFF		Hughes Associates		Baltimore, MD		0.047		0.050		2017-11		0.035		2018-11		0.030		2019-11								0.000		0.162		0.162

		Engineering Support		C		CPFF		AVW		Chesapeake, VA		0.114		0.035		2017-11		0.035		2018-11		0.000										0.000		0.184		0.184

		Engineering Support						NRL		Washington, DC		0.001		0.018		2018-05		0.005		2019-05		0.010		2020-05								Continuing		Continuing		Continuing

		Test and Evaluation

		Technology Test & Evaluation						NAWCWD		China Lake, CA		1.436		0.150		2017-10		0.167		2018-10		0.180		2019-10								Continuing		Continuing		Continuing

		Technology Test & Evaluation		C		FFP		Hughes Associates		Baltimore, MD		0.553		0.025		2017-11		0.050		2018-11		0.050		2019-11								0.000		0.678		0.678

		Technology Test & Evaluation		C		CPFF		AVW		Chesapeake, VA		0.022		0.015		2017-11		0.000				0.000										0.000		0.037		0.037

		Prior yr T&E no longer funded in the FYDP						Various		Various		0.292		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Program Management						NAWCWD		China Lake, CA		0.304		0.060		2017-10		0.057		2018-10		0.060		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0603251N / (U)AIRCRAFT SYSTEMS		3331 / C-2 System Development		

		Product Development

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		11.151		0.000				0.000				0.000										0.000		11.151		11.151

		Support

		Development Support						North Island		North Island, CA		0.849		0.304		2017-11		0.400		2019-01		0.723		2019-11								Continuing		Continuing		Continuing

		Development Support						Department of Energy		Kansas City, MO		0.000		0.389		2018-02		0.393		2019-01		0.750		2019-12								Continuing		Continuing		Continuing

		Prior year Support no longer funded in the FYDP						Various		Various		5.573		0.000				0.000				0.000										0.000		5.573		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Pax River, MD		2.908		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Travel						Various		Various		0.026		0.000		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		1319 / 4		PE 0603254N / ASW Systems Development		1292 / Adv ASW Sensors & Proc		

		Product Development

		Primary Hdw Development						Various		Various		3.030		1.500		2017-12		1.134		2018-12		1.622		2019-12								Continuing		Continuing		Continuing

		Support

		Software Development						NAWCAD		PATUXENT RIVER, MD		5.225		1.082		2017-12		1.050		2018-12		1.075		2019-12								0.000		8.432		

		Studies & Analysis						NAWCAD		PATUXENT RIVER, MD		7.871		1.000		2017-12		1.100		2018-12		0.880		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Dev Test & Eval						Various		Various		23.847		1.933		2017-12		2.000		2018-12		1.811		2019-12								Continuing		Continuing		Continuing

		Management Services

		Contractor Eng Spt						Various		Various		21.472		1.011		2017-12		1.000		2018-12		1.050		2019-12								Continuing		Continuing		Continuing

		ENG & TECH SVCS (NON-FFRDC)						Various		Various		2.994		0.100		2017-12		0.100		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		MGT & PROF SVCS (FFRDC)						Various		Various		1.473		0.084		2017-12		0.100		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		Government Eng Spt						NAWCAD		PATUXENT RIVER, MD		62.704		0.748		2017-12		0.552		2018-12		0.526		2019-12								Continuing		Continuing		Continuing

		Travel						VARIOUS		VARIOUS		0.156		0.008		2017-12		0.008		2018-12		0.008		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603261N / Tactical Airborne Reconnaissance		2467 / UxS Common Standards, Interoperability and Integration		

		Product Development

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		18.711		0.000				0.000				0.000										0.000		18.711		

		Support

		Studies & Demonstrations						NAWCAD		Pax River, MD		4.912		0.241		2017-12		0.245		2018-12		0.250		2019-12								Continuing		Continuing		Continuing

		Standards Development		C		CPFF		Engility		Lexington Park, MD		2.780		1.432		2018-01		1.400		2019-01		1.334		2020-01								Continuing		Continuing		Continuing

		Prior year Support no longer funded in the FYDP						Various		Various		29.815		0.000				0.000				0.000										0.000		29.815		

		Test and Evaluation

		Prior year Test & Eval no longer funded in the FYDP						Various		Various		2.627		0.000				0.000				0.000										0.000		2.627		

		Management Services

		Program Management Support						Various		Various		4.580		0.671		2018-01		0.218		2019-01		0.125		2020-01								Continuing		Continuing		Continuing

		Government Engineering Support						NAWCAD		Pax River, MD		11.183		1.348		2017-12		1.675		2018-12		1.710		2019-12								Continuing		Continuing		Continuing

		Travel						NAVAIR HQ		Pax River, MD		0.558		0.000				0.002		2018-10		0.000										Continuing		Continuing		Continuing

		Prior year Mgmt Services no longer funded in the FYDP						Various		Various		1.050		0.000				0.000				0.000										0.000		1.050		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		0324 / Adv Combat System Technology		

		Product Development

		SE/OA Domain Support		C		FP		APL/ IET Contract		VARIOUS		2.576		0.000				0.000				0.000										0.000		2.576		Continuing

		Systems Engineering						NSWC / Dahlgren		Dahlgren, VA		13.307		0.000				0.000				0.000										0.000		13.307		Continuing

		Systems Engineering						NSWC/CRANE, Carderock, DISA		VARIOUS		3.119		0.000				0.000				0.000										0.000		3.119		Continuing

		Systems Engineering		C		CPAF		ASSETT; Lockheed Martin, NJ; Gartner, VA		Washington DC		5.114		0.000				0.000				0.000										0.000		5.114		Continuing

		OA DOMAIN SUPPORT						NUWC/Newport, Spawar, Navair		VARIOUS		11.931		0.000				0.000				0.000										0.000		11.931		Continuing

		SE/Signal Processor		C		CPAF		Lockheed Martin		VARIOUS		6.000		0.000				0.000				0.000										0.000		6.000		Continuing

		SE/Signal Processor		C		CPAF		BAE		VARIOUS		0.300		0.000				0.000				0.000										0.000		0.300		Continuing

		SE/Signal Processor		C		CPAF		Raytheon		VARIOUS		0.100		0.000				0.000				0.000										0.000		0.100		Continuing

		SE/Signal Processor						NSWC/DD, NRL, PHD		VARIOUS		0.600		0.000				0.000				0.000										0.000		0.600		Continuing

		Align the Naval Enterprise Across All Domains to Implement OA						NSWCDD		VARIOUS		1.988		0.631		2017-10		0.562		2018-10		0.560		2019-10								0.000		3.741		

		Change the Naval and Marine Corps policy and guidance to Institutionalize OA Principle						NSWC, NRL, NUWC, NAWC		VARIOUS		0.400		0.553		2017-10		0.619		2018-10		0.610		2019-10								0.000		2.182		

		OA Systems Engineering Leadership						NSWC, NRL, NUWC, NAWC		VARIOUS		0.320		0.225		2017-10		0.232		2018-10		0.217		2019-10								0.000		0.994		

		Knowledge Products for Implementing OSA						NSWC, NRL, NUWC, NAWC NUW, NEWPORT, NSWC CRANE		VARIOUS		0.447		0.389		2017-10		0.400		2018-10		0.410		2019-10								0.000		1.646		

		Support

		Industry Development		C		FP		IBM, ANGLE, TBD (New IET Contract)		VARIOUS		9.805		0.000				0.000				0.000										0.000		9.805		Continuing

		Technical Data-Academia						NPS-Monterey/DAU		MONTEREY, CA		2.348		0.000				0.000				0.000										0.000		2.348		Continuing

		Software Development		C		FP		TRIDENT, ASSET		VARIOUS		0.309		0.000				0.000				0.000										0.000		0.309		Continuing

		Test and Evaluation

		Operational Test & Evaluation						NSWC/DD		DAHLGREN, VA		2.216		0.000				0.000				0.000										0.000		2.216		Continuing

		OA Asset Repository (SBIR Account)						Miscellaneous		VARIOUS		0.150		0.000				0.000				0.000										0.000		0.150		Continuing

		Management Services

		Program Management Support		C		CPAF		Miscellaneous		VARIOUS		3.021		0.000				0.000				0.000										Continuing		Continuing		Continuing

		SBIR Assessment (Cong Add)						NSWC/DD		DAHLGREN, VA		4.748		0.000				0.000				0.000										0.000		4.748		Continuing

		DAWDF						TBD		TBD		0.021		0.000				0.000				0.000										0.000		0.021		Continuing

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		2480 / SSL-TM		

		Test and Evaluation

		SSL-TM Experimentation and Testing						Naval Surface Warfare Center Dahlgren Division		Dahlgren, VA		0.000		0.000				0.000				1.922		2019-10								0.000		1.922		

		SSL-TM Experimentation and Sustainment						Naval Surface Warfare Center, Port Hueneme Divisio		Port Hueneme, CA		0.000		0.000				0.000				1.000		2019-10								0.000		1.000		

		SSL-TM Technical and Engineering T&E		C		CPFF		Northrup Grumman		Redondo Beach, CA		0.000		0.000				0.000				1.000		2019-10								0.000		1.000		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		3422 / SHARC Surface Platform		

		Product Development

		Requirements and CONOPS Development						Naval Undersea Warfare Center (NUWC)		Keyport, WA		0.000		0.225		2017-10		0.450		2018-10		0.450		2019-10								0.000		1.125		

		Payload Design, Engineering, and Integration						Space and Naval Warfare System Center Pacific (SSC		San Diego, CA		0.000		0.644		2017-10		2.908		2018-10		1.792		2019-10								0.000		5.344		

		Purchase COTS SHARC platforms		C		FFP		Space and Naval Warfare System Center Pacific (SSC		San Diego, CA		0.000		1.275		2017-10		2.500		2018-12		6.100		2019-10								0.000		9.875		

		Test and Evaluation

		Test & Evaluation Phase						PMS-485 Maritime Surveillance Systems, SSCPAC		San Diego, CA		0.000		0.158		2017-10		0.515		2019-03		0.120		2020-03								0.000		0.793		

		Management Services

		Program Management						PMS-485 Maritime Surveillance Systems, SSCPAC		San Diego, CA		0.000		0.325		2017-10		0.652		2018-10		0.819		2019-10								0.000		1.796		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		3423 / LOCUST		

		Product Development

		Multi-Rotor Platform Procur						NRL		Wash, DC		0.000		0.013		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Multi-Rotor Platform Payload						MITRE		Mclean, VA		0.000		0.000		2018-01		0.350		2018-12		0.000										Continuing		Continuing		Continuing

		Payload Procurement		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.704		2019-02		0.000										Continuing		Continuing		Continuing

		Multi-Rotor Tests						NSWC		Indian Head, MD		0.000		0.000				0.100		2019-02		0.000										Continuing		Continuing		Continuing

		Fixed-Wing Procurement		C		CPFF		Raytheon		Tuxson, AZ		0.000		0.000				0.800		2019-02		0.000										Continuing		Continuing		Continuing

		Platform Specific Launcher Development						Various		Various		0.000		0.000				0.000				1.290		2019-11								Continuing		Continuing		Continuing

		Command and Control Integration						Various		Various		0.000		0.000				0.000				0.560		2019-11								Continuing		Continuing		Continuing

		Fixed Wing Tests						Various		Various		0.000		0.000				0.000				0.950		2020-06								Continuing		Continuing		Continuing

		Management Services

		Project Management						Not Specified		Not Specified		0.000		0.000				0.000				0.160		2019-10								0.000		0.160		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		3424 / Heterogeneous Collaborative Unmanned Systems (HCUS)		

		Product Development

		HCUS System Development						DLA		Alexandria, VA		0.000		0.000		2017-10		0.416		2019-01		0.000										0.000		0.416		

		HCUS System Development						Naval Surface Warfare Center DD		Panama City, FL		0.000		0.000		2017-10		0.496		2018-12		0.000										0.000		0.496		

		HCUS System Development						SPAWAR		San Diego, CA		0.000		0.000				0.088		2018-12		0.000										0.000		0.088		

		Management Services

		Government Management and Oversight						NSWC		Dalhgren, VA		0.000		0.012		2017-10		0.000				0.000										0.000		0.012		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		3437 / EMW/SEWIP/SSEE Accelerator		

		Product Development

		Prototype Development						NSWC		various		0.000		0.000				6.056		2018-10		12.910		2019-10								0.000		18.966		

		Prototype Development						NAWC		various		0.000		0.000				3.333		2018-10		6.747		2019-10								0.000		10.080		

		Prototype Development						SUPSHIP		Bath Maine		0.000		0.000				2.000		2018-10		1.987		2019-10								0.000		3.987		

		Prototype Development						NRL		Washington, DC		0.000		0.000				3.000		2018-10		1.986		2019-10								0.000		4.986		

		Prototype Development						TBD		TBD		0.000		0.000				0.000		2020-09		0.000										0.000		0.000		

		1319 / 4		PE 0603382N / Advanced Combat Systems Tech		3438 / Innovative Naval Prototype (INP) Transition (6.4)		

		Product Development

		Advanced ASW sensor payload						NUWC		Newport, Rhode Island		0.000		0.000				1.200		2018-10		1.340		2019-10								0.000		2.540		

		Advanced ASW sensor payload						JHU-APL		Columbia, Maryland		0.000		0.000				2.100		2018-10		1.340		2019-10								0.000		3.440		

		Advanced ASW sensor payload						SSC-PAC		San Diego, California		0.000		0.000				0.890		2018-10		1.302		2019-10								0.000		2.192		

		Advanced ASW sensor payload						NASA Jet Propulsion Lab		Pasedena, California		0.000		0.000				1.157		2018-10		1.333		2019-10								0.000		2.490		

		Advanced ASW kinetic payload						PSU -ARL		State College, Pennsylvania		0.000		0.000				4.000		2018-10		3.889		2019-10								Continuing		Continuing		Continuing

		Advanced ASW kinetic payload						SSC-PAC		San Diego, California		0.000		0.000				1.400		2018-10		1.026		2019-10								Continuing		Continuing		Continuing

		Advanced ASW kinetic payload						NASA Jet Propulsion Lab		Pasedena, California		0.000		0.000				0.312		2018-10		0.900		2019-10								Continuing		Continuing		Continuing

		Advanced aerial lift payload						NSWC-CD		Bethesda, Maryland		0.000		0.000				0.200		2018-10		1.336		2019-10								0.000		1.536		

		Advanced aerial lift payload						NASA Jet Propulsion Lab		Pasedena, California		0.000		0.000				0.000		2018-10		1.335		2019-10								0.000		1.335		

		Advanced aerial lift payload						SSC-PAC		San Diego, California		0.000		0.000				1.800		2018-10		1.296		2019-10								0.000		3.096		

		HIJENKS Mission Planning Software Development						NAVAIR		Patuxent River, Md		0.000		0.000				0.000				0.330		2020-01								Continuing		Continuing		Continuing

		HIJENKS Launch System Software/Hardware Integration						NAVAIR		Patuxent River, Md		0.000		0.000				0.000				0.500		2019-11								0.000		0.500		

		HIJENKS System Requirements and CONEMPS						NAVAIR		Patuxent River, Md		0.000		0.000				0.000				0.250		2019-10								0.000		0.250		

		HIJENKS Airborne Launch Study		C		CPFF		Platform Prime		TBD		0.000		0.000				0.000				0.500		2020-04								0.000		0.500		

		HIJENKS Mission Analysis						JH APL		Laurel, MD		0.000		0.000				0.000				0.500		2019-10								0.000		0.500		

		HIJENKS T&E Launcher		C		CPFF		Platform Prime		TBD		0.000		0.000				0.000				0.300		2020-04								0.000		0.300		

		HIJENKS Safe and Arm Design		C		FFP		Platform Prime		TBD		0.000		0.000				0.000				0.500		2020-01								0.000		0.500		

		HIJENKS Environmentally Hardened Payload Activities		C		UCA		DOTC - Multiple Awards		Various		0.000		0.000				0.000				1.500		2020-03								0.000		1.500		

		HIJENKS Target Procurement and Testing						NRL		Washington, DC		0.000		0.000				0.000				0.500		2019-10								0.000		0.500		

		HIJENKS T&E Platform Payload Source Devlopment		C		UCA		DOTC - Multiple Awards		Various		0.000		0.000				0.000				2.927		2019-11								0.000		2.927		

		HIJENKS Program Support						NSWCDD and NAWCWD		Dahlgren, VA		0.000		0.000				0.000				0.200		2019-10								0.000		0.200		

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		1234 / Unmanned Surface Vehicle (USV)		

		Product Development

		UISS: Product Development		C		CPIF		Textron Systems, Inc		Hunt Valley, MD		29.893		2.294		2018-01		1.000		2019-01		0.000										Continuing		Continuing		Continuing

		MHU: Product Development		SS		CPFF		JHU APL		Laurel, MD		12.215		0.000				0.000				0.000										0.000		12.215		

		MHU: Product Development		C		FPIF		Textron Systems, Inc		Hunt Valley, MD		7.545		0.000				0.000				0.000										0.000		7.545		

		MHU: Product Development						NSWC PC		Panama City, FL		0.922		0.000				0.000				0.000										0.000		0.922		

		MHU: Product Development						NUWC N		Newport, RI		0.740		0.000				0.000				0.000										0.000		0.740		

		MHU: Product Development						NSWC CD		Bethesda, MD		0.235		0.000				0.000				0.000										0.000		0.235		

		MHU: Product Development						Various		Various		0.570		0.000				0.000				0.000										0.000		0.570		

		MCM USV: Product Development 1		C		CPIF		Textron Systems, Inc		Hunt Valley, MD		0.000		0.000				0.000				2.084		2020-01								0.000		2.084		

		MCM USV: Product Development 2		C		FPIF		Textron Systems, Inc		Hunt Valley, MD		9.040		3.180		2018-01		3.339		2019-01		0.000										Continuing		Continuing		Continuing

		MCM USV: Product Development1		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		0.000		0.000				3.100		2019-01		9.000		2019-11								Continuing		Continuing		Continuing

		MCM USV: Product Development		SS		CPFF		Raytheon		Portsmouth, RI		3.185		7.017		2018-02		1.975		2019-02		2.000		2019-11								Continuing		Continuing		Continuing

		MCM USV: Product Development		SS		CPFF		JHU APL		Laurel, MD		0.000		0.000				0.750		2019-02		2.000		2020-02								Continuing		Continuing		Continuing

		MCM USV: Product Development						NSWC PC		Panama City, FL		0.925		0.000				2.850		2019-01		3.000		2019-11								Continuing		Continuing		Continuing

		MCM USV: Product Development						NUWC N		Newport, RI		0.770		0.000				0.725		2019-01		0.500		2019-11								Continuing		Continuing		Continuing

		MCM USV: Product Development						NSWC CD		Bethesda, MD		0.980		0.000				2.300		2019-01		0.600		2019-11								Continuing		Continuing		Continuing

		Support

		UISS: Engineering Support						NUWC N		Newport, RI		0.600		0.000				0.250		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Engineering Support						NSWC PC		Panama City, FL		2.089		0.000				0.200		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Engineering Support						NSWC CD		Bethesda, MD		1.811		0.000				0.100		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Engineering Support		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		1.170		0.000				0.100		2019-01		0.000										Continuing		Continuing		Continuing

		UISS: Integrated Logistics						NSWC PC		Panama City, FL		0.490		0.000				0.200		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Integrated Logistics						NSWC CD		Bethesda, MD		0.751		0.000				0.200		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Integrated Logistics		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		0.928		0.000				0.200		2018-12		0.000										Continuing		Continuing		Continuing

		MHU: Engineering Support						SSC PAC		San Diego, CA		0.310		0.028		2017-12		0.030		2018-12		0.036		2019-12								Continuing		Continuing		Continuing

		MHU: Engineering Support						NSWC PC		Panama City, FL		0.817		0.116		2018-02		0.840		2019-02		0.841		2020-02								Continuing		Continuing		Continuing

		MHU: Engineering Support						NUWC N		Newport, RI		0.737		0.116		2018-03		0.000				0.000										0.000		0.853		

		MHU: Engineering Support						NSWC CD		Bethesda, MD		0.250		0.028		2017-12		0.030		2018-12		0.036		2019-12								Continuing		Continuing		Continuing

		MHU: Engineering Support						Various		Various		0.520		0.000				0.000				0.000										0.000		0.520		

		MCM USV: Engineering Support						NSWC PC		Panama City, FL		2.458		1.370		2018-01		1.400		2019-01		1.750		2019-11								Continuing		Continuing		Continuing

		MCM USV: Engineering Support						NUWC N		Newport, RI		1.830		0.290		2018-01		0.800		2019-01		0.750		2019-11								Continuing		Continuing		Continuing

		MCM USV: Engineering Support						NSWC CD		Bethesda, MD		0.000		0.300		2018-01		0.000				0.400		2019-12								0.000		0.700		

		MCM USV: Engineering Support		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		0.000		0.000				0.215		2019-01		1.000		2019-11								Continuing		Continuing		Continuing

		MCM USV: Integrated Logistics						NSWC PC		Panama City, FL		0.000		0.000				0.000				0.062		2019-12								0.000		0.062		

		MCM USV: Integrated Logistics						NSWC CD		Bethesda, MD		0.000		0.000				0.000				0.061		2019-12								0.000		0.061		

		MCM USV: Integrated Logistics		SS		CPFF		Raytheon		Portsmouth, RI		0.000		0.000				0.400		2019-01		0.400		2019-12								Continuing		Continuing		Continuing

		MCM USV: Integrated Logistics		SS		CPFF		Northrup Grumman		Annapolis, MD		0.000		0.000				0.300		2019-03		0.300		2020-03								Continuing		Continuing		Continuing

		MCM USV: Integrated Logistics		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		0.000		0.000				0.985		2019-02		0.809		2020-02								Continuing		Continuing		Continuing

		Test and Evaluation

		UISS: Test and Evaluation						NSWC PC		Panama City, FL		1.030		0.000				1.050		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Test and Evaluation						NSWC CD		Bethesda, MD		1.331		0.000				0.400		2018-12		0.000										Continuing		Continuing		Continuing

		UISS: Test and Evaluation		C		CPIF		Textron Systems, Inc		Hunt Valley, MD		1.709		0.000				0.175		2018-12		0.000										Continuing		Continuing		Continuing

		MCM USV: Test and Evaluation						NSWC PC		Panama City, FL		0.000		0.000				2.200		2019-03		2.500		2019-12								Continuing		Continuing		Continuing

		MCM USV: Test and Evaluation						NSWC CD		Bethesda, MD		0.000		0.000				0.250		2019-03		1.500		2019-12								Continuing		Continuing		Continuing

		MCM USV: Test and Evaluation		SS		CPFF		Raytheon		Portsmouth, RI		0.000		0.000				0.400		2019-03		0.500		2019-12								Continuing		Continuing		Continuing

		MCM USV: Test and Evaluation		C		CPFF		Textron Systems, Inc		Hunt Valley, MD		0.000		0.000				1.500		2019-03		1.000		2019-12								0.000		2.500		

		Management Services

		UISS: Travel						NAVSEA		Washington, DC		0.275		0.000				0.020		2019-01		0.000										Continuing		Continuing		Continuing

		UISS: Management		C		CPAF		TBD		TBD		2.164		0.000				0.111		2018-11		0.000										Continuing		Continuing		Continuing

		MCM USV: Travel						NAVSEA		Washington, DC		0.000		0.100		2018-01		0.100		2019-01		0.120		2020-01								Continuing		Continuing		Continuing

		MCM USV: Management		C		CPAF		TBD		TBD		0.000		0.150		2017-11		0.150		2018-11		0.270		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		2989 / Barracuda		

		Product Development

		Barracuda Hardware/Support		C		CPIF		Raytheon (Integrated Defense Systems)		Portsmouth, RI		0.000		16.118		2018-04		23.828		2019-01		23.785		2020-01								0.000		63.731		92.000

		Support

		Barracuda Engineering Support						NUWC NPT		Newport, RI		0.000		0.544		2017-12		0.449		2018-12		0.569		2019-12								Continuing		Continuing		Continuing

		Barracuda Engineering Services		C		CPIF		JHU APL		Baltimore, MD		0.000		0.598		2017-12		0.710		2018-12		0.801		2019-12								Continuing		Continuing		Continuing

		Barracuda Engineering Support						NSWC, PC		Panama City, FL		0.000		1.322		2017-12		1.352		2018-12		1.400		2019-12								Continuing		Continuing		Continuing

		Barracuda Support						NSWC, IHD		Indian Head, MD		0.000		1.257		2017-12		1.359		2018-12		1.275		2019-12								0.000		3.891		

		Barracuda Support						Naval Research Lab		Washington, DC		0.000		0.193		2017-12		0.578		2018-12		0.302		2019-12								0.000		1.073		

		Barracuda Support						NSWC, Carderock		Bethesda, MD		0.000		0.254		2017-12		0.310		2018-12		0.274		2019-12								0.000		0.838		

		Management Services

		Barracuda Management Support						NSWC, PC		Panama City, FL		0.000		0.286		2017-12		0.217		2018-12		0.235		2019-12								0.000		0.738		

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		3066 / Large Unmanned Surface Vehicle (LUSV)		

		Product Development

		Design Support		C		CPIF		TBD		TBD		0.000		0.000				0.000				70.000		2020-01								Continuing		Continuing		Continuing

		Fabrication & System/Payload Integration		C		CPIF		TBD		TBD		0.000		0.000				0.000				180.040		2020-01								Continuing		Continuing		Continuing

		GFE/Long Lead Time Material		C		FFP		TBD		TBD		0.000		0.000				0.000				89.962		2020-01								0.000		89.962		

		LUSV Specification/Contract Support						Various		Various		0.000		0.000				0.000				6.000		2020-01								0.000		6.000		

		Support

		SUPSHIP, WF Center Support						Various		Various		0.000		0.000				0.000				20.350		2020-01								Continuing		Continuing		Continuing

		LUSV Source Selection						Various		Various		0.000		0.000				0.000				4.175		2020-01								0.000		4.175		

		Management Services

		Travel						NAVSEA		Washington, DC		0.000		0.000				0.000				0.200		2020-01								Continuing		Continuing		Continuing

		Management Services						Various		Various		0.000		0.000				0.000				1.800		2020-01								0.000		1.800		

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		3067 / Unmanned Surface Vehicle Enabling Capabilities		

		Product Development

		Integrated Combat Systems (ICS) Integration Development						TBD		TBD		0.000		0.000				0.000				38.738		2020-01								Continuing		Continuing		Continuing

		Consulting Services						TBD		TBD		0.000		0.000				0.000				1.625		2020-01								Continuing		Continuing		Continuing

		Elevated Sensors		C		CPIF		TBD		TBD		0.000		0.000				0.000				0.750		2020-01								0.000		0.750		

		Experimentation						Various		Various		0.000		0.000				0.000				3.500		2020-01								0.000		3.500		

		Support

		Autonomy						Various		Various		0.000		0.000				0.000				0.750		2020-01								Continuing		Continuing		Continuing

		Command and Control (C2) Integration						Various		Various		0.000		0.000				0.000				1.500		2020-01								Continuing		Continuing		Continuing

		USV Squadron Operations & Sustainment						Various		Various		0.000		0.000				0.000				2.500		2020-01								Continuing		Continuing		Continuing

		Delta Req, RFP Dev, Evaluation						Various		Various		0.000		0.000				0.000				1.000		2020-01								0.000		1.000		

		Management Services

		Management Services						NAVSEA		Washington, DC		0.000		0.000				0.000				0.050		2020-01								Continuing		Continuing		Continuing

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		3123 / SMCM UUV		

		Product Development

		SMCM UOES Development		C		CPAF		BLUEFIN		CAMBRIDGE, MA		15.142		0.000				0.000				0.000										0.000		15.142		

		Knifefish Development		C		CPIF		Various		Various		17.497		0.000				0.000				0.000										0.000		17.497		

		Knifefish Development & Engineering Support		C		CPIF		General Dynamics AIS		McLeansville, NC		81.820		6.542		2017-12		0.000				0.000										0.000		88.362		

		Hardware/Software Development - Support Equipment						NSWC, PC		PANAMA CITY, FL		5.429		0.237		2017-12		0.000				0.000										0.000		5.666		

		Knifefish P3I Development Contractor		C		CPIF		GDMS		McLeansville, NC		0.000		6.386		2017-12		0.000				0.000										0.000		6.386		

		Support

		Engineering Support						NSWC, PC		PANAMA CITY, FL		19.138		3.558		2017-12		0.000				0.000										0.000		22.696		

		Engineering Support						NUWC, Newport		NEWPORT, RI		6.218		0.993		2017-12		0.000				0.000										0.000		7.211		

		Engineering Support						VARIOUS		VARIOUS		4.792		0.610		2017-12		0.000				0.000										0.000		5.402		

		Engineering Support P3I						NSWC, PC		PANAMA CITY, FL		0.000		0.000				0.000				0.000										0.000		0.000		

		Engineering Support P3I						NUWC, Newport		NEWPORT, RI		0.000		0.000				0.000				0.000										0.000		0.000		

		Engineering Support P3I						VARIOUS		VARIOUS		0.000		1.628		2017-12		0.000				0.000										0.000		1.628		

		Test and Evaluation

		Developmental Test & Evaluation						NOMWC		STENNIS, MS		0.526		0.000				0.000				0.000										0.000		0.526		

		Government T&E Support						VARIOUS		VARIOUS		1.329		0.000				0.000				0.000										0.000		1.329		

		Test and Evaluation						COMOPTEVFOR		NORFOLK, VA		0.556		0.263		2017-12		0.000				0.000										0.000		0.819		

		Government T&E Support						NSWC, PC		PANAMA CITY, FL		0.449		0.000				0.000				0.000										0.000		0.449		

		Management Services

		Program Management Support		C		CPFF		VARIOUS		WASHINGTON, DC		3.120		1.242		2018-02		0.000				0.000										0.000		4.362		

		Travel						NAVSEA		WNY, DC		0.357		0.340		2017-12		0.000				0.000										0.000		0.697		

		Acquisition Workforce						VARIOUS		VARIOUS		0.047		0.000				0.000				0.000										0.000		0.047		

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		3428 / Medium Unmanned Surface Vehicle (MUSV)		

		Product Development

		Detailed Design & Construction						TBD		TBD		0.000		0.000				0.000				14.980		2020-01								0.000		14.980		

		Requirements Development						NSWC DD		Dahlgren, VA		0.000		0.000				0.250		2018-12		0.000										0.000		0.250		

		Requirements Development						NSWC CD		Bethesda, MD		0.000		0.000				0.353		2018-12		0.000										0.000		0.353		

		Requirements Development						SSC PAC		San Diego, CA		0.000		0.000				0.240		2018-12		0.000										0.000		0.240		

		Requirements Development						NSWC PD		Philadelphia, PA		0.000		0.000				0.400		2018-12		0.000										0.000		0.400		

		Requirements Development		SS		CPFF		JHU APL		Laurel, MD		0.000		0.000				0.657		2019-01		0.000										0.000		0.657		

		Consulting Services						TBD		TBD		0.000		0.000				0.000				1.020		2020-01								0.000		1.020		

		Support

		Engineering Support						Various		Various		0.000		0.000				0.000				3.840		2020-01								Continuing		Continuing		Continuing

		Engineering Support						NSWC DD		Dahlgren, VA		0.000		0.000				0.230		2018-12		0.480		2019-12								0.000		0.710		

		Engineering Support						SSC PAC		San Diego, CA		0.000		0.000				0.240		2018-12		1.340		2019-12								0.000		1.580		

		Engineering Support						NSWC PD		Philadelphia, PA		0.000		0.000				0.150		2018-12		0.180		2019-12								0.000		0.330		

		Engineering Support		SS		CPFF		JHU APL		Laurel, MD		0.000		0.000				0.080		2019-01		0.360		2019-12								0.000		0.440		

		Management Services

		Program Management Support		C		CPFF		Various		Washington, DC		0.000		0.000				0.200		2018-12		1.700		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603502N / Surface & Shallow Water MCM		9999 / Congressional Adds		

		Product Development

		UISS: Product Devlopment		C		CPIF		Textron Systems, Inc.		Hunt Valley, MD		0.000		7.663		2018-01		1.391		2019-01		0.000										0.000		9.054		

		MCM USV: Product Development		C		CPFF		Textron Systems, Inc.		Hunt Valley, MD		0.000		0.000				12.500		2019-03		0.000										0.000		12.500		

		MUSV: Product Development		C		FPIF		TBD		TBD		0.000		0.000				38.138		2019-09		0.000										0.000		38.138		

		MUSV: Product Development						SSC LANT		Charleston, SC		0.000		0.000				0.249		2019-01		0.000										0.000		0.249		

		MUSV: Product Development						NSWC CD		Bethesda, MD		0.000		0.000				0.887		2018-12		0.000										0.000		0.887		

		MUSV: Product Development						SSC PAC		San Diego, CA		0.000		0.000				2.000		2019-02		0.000										0.000		2.000		

		Support

		UISS: Engineering Support						NUWC N		Newport, RI		0.000		0.188		2017-12		0.100		2019-01		0.000										0.000		0.288		

		UISS: Engineering Support						NSWC PC		Panama City, FL		0.000		2.000		2017-12		0.600		2019-01		0.000										0.000		2.600		

		UISS: Engineering Support						NSWC CD		Bethesda, MD		0.000		0.500		2017-12		0.000				0.000										0.000		0.500		

		UISS: Integrated Logistics						NSWC PC		Panama City, FL		0.000		0.314		2017-12		0.000				0.000										0.000		0.314		

		UISS: Integrated Logistics						NSWC CD		Bethesda, MD		0.000		0.266		2017-12		0.000				0.000										0.000		0.266		

		MCM USV: Engineering Support		C		CPFF		Textron Systems, Inc.		Hunt Valley, MD		0.000		0.000				1.301		2019-03		0.000										0.000		1.301		

		MUSV: Engineering Support						SSC LANT		Charleston, SC		0.000		0.000				0.165		2019-01		0.000										0.000		0.165		

		MUSV: Integrated Logistics						TBD		TBD		0.000		0.000				0.080		2019-08		0.000										0.000		0.080		

		Test and Evaluation

		UISS: Test and Evaluation						NSWC PC		Panama City, FL		0.000		0.045		2017-12		0.400		2019-01		0.000										0.000		0.445		

		UISS: Test and Evaluation						NSWC CD		Bethesda, MD		0.000		1.300		2017-12		1.000		2019-01		0.000										0.000		2.300		

		UISS: Test and Evaluation		C		CPFF		Textron Systems, Inc.		Hunt Valley, MD		0.000		0.020		2017-12		0.000				0.000										0.000		0.020		

		Management Services

		UISS: Travel						NAVSEA		Washington, DC		0.000		0.040		2018-01		0.100		2019-03		0.000										0.000		0.140		

		UISS: Management						TBD		TBD		0.000		0.210		2017-11		0.409		2018-11		0.000										0.000		0.619		

		MCM USV: Management						TBD		TBD		0.000		0.000				0.299		2019-03		0.000										0.000		0.299		

		MUSV: Travel						NAVSEA		Washington, DC		0.000		0.000				0.151		2019-03		0.000										0.000		0.151		

		MUSV: Management						TBD		TBD		0.000		0.000				0.330		2019-03		0.000										0.000		0.330		

		1319 / 4		PE 0603506N / Surface Ship Torpedo Defense		0225 / Surface Ship Torpedo Defense (SSTD)		

		Product Development

		Systems Engineering						NUWC		Newport, RI		47.931		2.400		2017-11		1.100		2018-11		7.500		2019-11								0.000		58.931		

		Systems Engineering ATT Dev.		C		CPFF		PSU/ARL		State College, PA		302.243		3.549		2017-12		1.100		2018-12		2.000		2019-12								0.000		308.892		

		Systems Engineering		C		CPFF		JHU/APL		Baltimore , MD		1.740		0.000				0.000				0.000										0.000		1.740		

		Systems Engineering Warhead Dev.						NSWC		Indian Head, MD		79.190		1.100		2017-11		0.900		2018-11		1.100		2019-11								0.000		82.290		

		Systems Engineering						NUWC		Keyport,WA		59.631		1.000		2017-11		0.900		2018-11		1.500		2019-11								0.000		63.031		

		Systems Engineering TDCL		C		CPFF		Ultra		Braintree, MA		11.640		0.000				0.000				0.000										0.000		11.640		Continuing

		Systems Engineering ATT						ONR		Arlington, VA		1.680		0.000				0.000				0.000										0.000		1.680		

		Systems Engineering TDCL		C		CPFF		AAC		Hauppage, NY		4.480		0.000				0.000				0.000										0.000		4.480		Continuing

		Systems Engineering						OPTEVFOR		Norfolk, VA		2.430		0.000				0.000				0.000										0.000		2.430		

		Systems Engineering		C		CPFF		ArgonST		Manassas, VA		0.800		0.000				0.000				0.000										0.000		0.800		Continuing

		Systems Engineering TDCL						NSWC		Dahlgren, VA		10.032		0.000				0.000				0.000										0.000		10.032		Continuing

		Systems Engineering TDCL						SPAWAR		San Diego, CA		11.118		0.000				0.000				0.000										0.000		11.118		Continuing

		Systems Engineering		C		CPFF		UT/ARL		Arlington, TX		0.600		0.000				0.000				0.000										0.000		0.600		Continuing

		Systems Engineering		C		CPFF		Alion		Bridgeport, CT		14.858		0.000				0.000				0.000										0.000		14.858		Continuing

		Systems Engineering						NUWC DET		Norfolk, VA		41.781		0.000				0.000				0.000										0.000		41.781		

		Systems Development		C		CPFF		3 Phoenix		Fairfax, VA		122.545		3.974		2017-12		1.100		2018-12		1.600		2019-12								0.000		129.219		Continuing

		Integrated Logistic Spt						NSWC Crane		Crane, IN		1.113		0.000				0.000				0.000										0.000		1.113		Continuing

		Systems Engineering		C		CPFF		PEI		Roca, NE		4.745		0.000				0.000				0.000										0.000		4.745		

		Systems Engineering						CARDEROCK		Bethesda, MD		1.630		0.000				0.000				0.000										0.000		1.630		

		Systems Engineering		C		CPFF		CGI		Washington, DC		0.200		0.000				0.000				0.000										0.000		0.200		

		Systems Engineering		C		BA		Dam Neck		Virginia Beach, VA		0.022		0.000				0.000				0.000										0.000		0.022		

		Systems Engineering		C		BA		NSWC Panama City		Panama City, FL		0.255		0.000				0.000				0.000										0.000		0.255		

		Systems Engineering		C		BA		Devron 26		Not Specified		0.139		0.000				0.000				0.000										0.000		0.139		

		Systems Engineering						Puget Sounds		Norfolk, VA		0.200		0.000				0.000				0.000										0.000		0.200		

		Systems Engineering						NAVAIR (NAWC WD)		Patuxent River, MD		0.140		0.000				0.000				0.000										0.000		0.140		

		Systems Engineering						NORFOLK SHIPYARD		Norfolk, VA		0.150		0.000				0.000				0.000										0.000		0.150		

		Systems Engineering						NORFOLK PLANNING YARD		Norfolk, VA		0.090		0.000				0.000				0.000										0.000		0.090		

		Management Services

		Earned Value Mgmt Spt		C		CPAF		Pioneer		Virigina		0.050		0.000				0.000				0.000										0.000		0.050		

		Program Management Support		C		FFP		EG&G		Gaithersburg, Md.		2.846		0.000				0.000				0.000										0.000		2.846		Continuing

		DAWDF						Not Specified		Not Specified		0.237		0.000				0.000				0.000										0.000		0.237		Continuing

		Program Management Support		C		CPAF		Tech-Marine		Washington, DC		9.930		0.000				0.000				0.000										0.000		9.930		Continuing

		Travel						PMS 415		Not Specified		1.144		0.100		2018-09		0.100		2019-09		0.100		2020-09								0.000		1.444		Continuing

		Program Management Support		C		CPFF		SPA		Alexandria, VA		0.575		0.000				0.000				0.000										0.000		0.575		Continuing

		Program Management Support		C		CPAF		Booz Allen		Washington, DC		12.973		2.400		2018-02		1.900		2019-02		2.000		2020-02								0.000		19.273		

		Program Management Support		C		CPAF		Alion		Washington, DC		0.400		0.000				0.000				0.000										0.000		0.400		

		1319 / 4		PE 0603506N / Surface Ship Torpedo Defense		9999 / Congressional Adds		

		Product Development

		CAT/TWS Engineering/Software Support for SALVO Integration		C		CPFF		ARL/PSU		State College, PA		0.000		1.700		2018-12		0.000				0.000										0.000		1.700		

		CAT/TWS Engineering/Software Support for SALVO Integration		C		CPFF		ULTRA		Braintree, MA		0.000		4.700		2018-12		0.000				0.000										0.000		4.700		

		CAT/TWS Engineering/Software Support for SALVO Integration						NEWPORT		Newport, RI		0.000		1.000		2018-12		0.000				0.000										0.000		1.000		

		CAT/TWS Engineering/Software Support for SALVO Integration						KEYPORT		Keyport, WA		0.000		1.151		2018-12		0.000				0.000										0.000		1.151		

		CAT/TWS Engineering/Software Support for SALVO Integration						INDIAN HEAD		Indian Head, MD		0.000		0.400		2018-12		0.000				0.000										0.000		0.400		

		ATTDS Technology Harvesting Integration on Hardware						TBD		TBD		0.000		0.700		2018-09		0.000				0.000										0.000		0.700		

		1319 / 4		PE 0603512N / Carrier Systems Development		3216 / Tactical Support Center-Integration		

		Product Development

		CV-TSC Engineering / H/W & S/W Devel / Integration						NAWC/Pax River		MD		0.975		0.140		2017-11		0.135		2018-12		0.138		2019-11								Continuing		Continuing		Continuing

		CV-TSC Engineering / H/W & S/W Devel / Integration						NRL		DC		0.325		0.000				0.000				0.000										0.000		0.325		

		CV-TSC Engineering / H/W & S/W Devel / Integration						NSWC/Carderock		MD		2.650		0.000				0.000				0.000										0.000		2.650		

		CV-TSC Engineering / H/W & S/W Devel / Integration						NSWC/Dahlgren		VA		0.100		0.000				0.000				0.000										0.000		0.100		

		CV-TSC Engineering / H/W & S/W Devel / Integration						NUWC/Keyport		WA		23.018		2.766		2017-10		2.693		2018-11		2.662		2019-11								Continuing		Continuing		Continuing

		CV-TSC Engineering / H/W & S/W Devel / Integration		C		CPFF		Adaptive Methods		VA		3.107		0.695		2017-12		0.400		2018-12		0.408		2019-12								Continuing		Continuing		Continuing

		CV-TSC Engineering / H/W & S/W Devel / Integration		C		CPFF		JHU/APL		MD		0.250		0.000				0.000				0.000										0.000		0.250		

		CV-TSC Engineering / H/W & S/W Devel / Integration						SPAWAR		CA		4.160		0.000				0.000				0.000										0.000		4.160		

		CV-TSC Engineering / H/W & S/W Development		C		CPFF		VAR*		VAR*		1.288		0.095		2017-12		0.503		2018-12		0.556		2019-12								Continuing		Continuing		Continuing

		Boundary Defense Capability Design/Development						NSWC/Philadelphia		PA		2.526		1.520		2017-12		0.000				0.000										0.000		4.046		

		Boundary Defense Capability Design/Development		C		CPFF		VAR*		VAR*		2.642		1.853		2018-01		0.000				0.000										0.000		4.495		

		Test and Evaluation

		CV-TSC Test and Certification						NUWC//Keyport		WA		2.105		0.225		2017-10		0.314		2018-11		0.324		2019-11								Continuing		Continuing		Continuing

		CV-TSC Test and Certification						NUWC/Newport		RI		0.125		0.000				0.000				0.000										0.000		0.125		

		Management Services

		CV-TSC Program Management Support		C		CPAF		BAE Systems		MD		0.411		0.000				0.000				0.000										0.000		0.411		

		CV-TSC Program Management Support		C		CPIF		CGI Federal		VA		0.110		0.157		2017-11		0.144		2018-12		0.147		2019-12								Continuing		Continuing		Continuing

		CV-TSC Program Management Support		C		CPFF		CACI		VA		0.000		0.055		2018-01		0.039		2018-12		0.040		2019-12								Continuing		Continuing		Continuing

		CV-TSC Travel						NAVSEA PEO iWS5		DC		0.000		0.024		2018-01		0.020		2019-01		0.020		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603512N / Carrier Systems Development		4005 / In-Service Carrier Systems Development		

		Product Development

		Ship Integration						NAVSEA		Phil		2.863		0.727		2017-11		0.537		2018-11		0.227		2019-11								0.000		4.354		

		Ship Integration						NAVSEA		Dahlgren		0.197		0.000				0.000				0.000										0.000		0.197		

		Ship Integration						NAVSEA		Carderock		0.225		0.100		2017-11		0.100		2018-11		0.050		2019-11								0.000		0.475		

		Support

		Software Development						NAVSEA		Phil		8.332		0.054		2017-11		0.050		2018-11		0.050		2019-11								0.000		8.486		

		Program Management Support						NAVSEA		Phil		3.277		0.150		2017-11		0.100		2018-11		0.050		2019-11								0.000		3.577		

		Training Development						NAVSEA		Phil		1.365		0.050		2017-11		0.050		2018-11		0.050		2019-11								0.000		1.515		

		Integrated Logistics Support						NAVSEA		Phil		1.654		0.100		2017-11		0.085		2018-11		0.050		2019-11								0.000		1.889		

		Software Development						NAVSEA		Dahlgren		0.308		0.000				0.000				0.000										0.000		0.308		

		Program Management Support						NAVSEA		Dahlgren		0.317		0.000				0.000				0.000										0.000		0.317		

		Program Management Support						NAVSEA		Carderock		0.100		0.050		2017-11		0.050		2018-11		0.050		2019-11								0.000		0.250		

		Test and Evaluation

		Developmental Test & Evaluation						SPAWAR		Atlantic		0.214		0.000				0.000				0.000										0.000		0.214		

		Developmental Test & Evaluation						NAVSEA		Carderock		0.225		0.000				0.000				0.000										0.000		0.225		

		Developmental Test & Evaluation						NAVSEA		Phil		6.022		0.423		2017-11		0.220		2018-11		0.175		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAVSEA		Dahlgren		0.261		0.000				0.000				0.000										0.000		0.261		

		Management Services

		DAWF						Various		Various		0.008		0.000				0.000				0.000										0.000		0.008		

		1319 / 4		PE 0603542N / Radiological Control		1830 / RADIAC Development		

		Test and Evaluation

		Test & Evaluation						NSWCCD		West Bethesda, MD		4.551		0.364		2017-11		0.087		2019-01		0.420		2019-11								Continuing		Continuing		Continuing

		Primary Dosimetry		C		FFP		NSWCCD		West Bethesda, MD		0.285		0.030		2018-07		0.003		2019-03		0.000										0.000		0.318		0.288

		Secondary Dosimetry		C		FFP		NSWCCD		West Bethesda, MD		0.162		0.276		2019-02		0.250		2019-11		0.000										0.000		0.688		0.162

		VBSS		C		FFP		NSWCCD		West Bethesda, MD		0.120		0.046		2018-08		0.000				0.067		2020-08								0.000		0.233		0.246

		Radiological Detection System		C		FFP		NSWCCD		West Bethesda, MD		0.000		0.000				0.235		2019-09		0.000										0.000		0.235		0.063

		Laboratory Test Equipment		C		FFP		NSWCCD		West Bethesda, MD		0.000		0.000				0.165		2019-03		0.202		2020-03								0.000		0.367		

		1319 / 4		PE 0603553N / Surface ASW		1704 / Undersea Warfare		

		Product Development

		Technology Development		C		CPFF		AAC		NY		1.134		0.000				0.000				0.000										0.000		1.134		

		Technology Development		C		CPFF		Adaptive Methods		VA		3.788		0.000				0.000				0.000										0.000		3.788		

		Technology Development		C		CPFF		Alion Sciences		VA		8.000		0.000				0.000				0.000										0.000		8.000		

		Technology Development		C		CPAF		EG&G		VA		2.050		0.000				0.000				0.000										0.000		2.050		

		Technology Development		C		CPFF		In-Depth Engineering		VA		3.635		0.000				0.000				0.000										0.000		3.635		

		Technology Development		C		CPFF		JHU/APL		MD		25.333		0.000				0.000				0.000										0.000		25.333		

		Technology Development		C		CPFF		L-3 Communications		VA		3.000		0.000				0.000				0.000										0.000		3.000		

		Technology Development		C		CPFF		Lockheed Martin - ISS		NY		7.110		0.000				0.000				0.000										0.000		7.110		

		Technology Development						NSWC/Carderock		MD		3.201		0.000				0.000				0.000										0.000		3.201		

		Technology Development						NUWC/Keyport		WA		0.790		0.000				0.000				0.000										0.000		0.790		

		Technology Development						NUWC/Newport		RI		33.260		0.000				0.000				0.000										0.000		33.260		

		Technology Development		C		CPFF		Northrop Grumman		VA		4.684		0.000				0.000				0.000										0.000		4.684		

		Technology Development		C		CPFF		UT/ARL		TX		4.908		0.000				0.000				0.000										0.000		4.908		

		Technology Development		C		CPFF		VAR		VAR*		4.694		0.000				0.000				0.000										0.000		4.694		

		Technology Development						NFESC/PH		CA		5.350		0.000				0.000				0.000										0.000		5.350		

		Technology Development						SSGC		MS		3.253		0.000				0.000				0.000										0.000		3.253		

		Detection/Classification Algorithms (LRS)						NAWC/Pax River		MD		2.400		0.000				0.000				0.000										0.000		2.400		

		Detection/Classification Algorithms (LRS)		C		CPFF		VAR		VAR*		8.600		0.000				0.000				0.000										0.000		8.600		

		Technology Development (LRS)						NRL		DC		2.500		0.000				0.000				0.000										0.000		2.500		

		Technology Development (LRS)		C		CPFF		VAR		VAR*		14.950		0.000				0.000				0.000										0.000		14.950		

		Test and Evaluation

		At-Sea Test/Experiment						ONR		VA		5.500		0.000				0.000				0.000										0.000		5.500		

		Developmental Test & Evaluation		C		CPFF		AAC		NY		1.067		0.000				0.000				0.000										0.000		1.067		

		Developmental Test & Evaluation		C		CPFF		ALION		IL		0.749		0.000				0.000				0.000										0.000		0.749		

		Developmental Test & Evaluation		C		CPFF		Applied Physical Sciences		CT		0.749		0.401		2018-01		0.301		2018-12		0.307		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		C		CPFF		JHU/APL		MD		2.735		0.000				0.000				0.000										0.000		2.735		

		Developmental Test & Evaluation						NRL		DC		0.537		0.000				0.000				0.000										0.000		0.537		

		Developmental Test & Evaluation						NSMA		VA		0.907		0.000				0.000				0.000										0.000		0.907		

		Developmental Test & Evaluation						NSWC/Carderock		MD		1.172		0.000				0.000				0.000										0.000		1.172		

		Developmental Test & Evaluation						NUWC/Newport		RI		11.453		0.157		2018-01		0.045		2019-01		0.045		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						SPAWAR		CA		0.277		0.000				0.000				0.000										0.000		0.277		

		Developmental Test & Evaluation		C		CPFF		UT/ARL		TX		1.844		0.000				0.000				0.000										0.000		1.844		

		Developmental Test & Evaluation		C		CPFF		VAR		VAR*		5.394		0.033		2018-02		0.276		2018-12		0.275		2019-12								Continuing		Continuing		Continuing

		Enhanced Data Collection		C		CPFF		JHU/APL		MD		4.462		0.000				0.000				0.000										0.000		4.462		

		Enhanced Data Collection		C		CPFF		UT/ARL		TX		2.000		0.000				0.000				0.000										0.000		2.000		

		Management Services

		Program Management Support		C		CPAF		BAE Systems		MD		4.824		0.000				0.000				0.000										0.000		4.824		

		Program Management Support		C		CPIF		CGI Federal		VA		0.240		0.501		2018-01		0.500		2018-12		0.510		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA PEO IWS 5		DC		0.300		0.000				0.000				0.000										0.000		0.300		

		Travel (LRS)						ONR		DC		0.050		0.000				0.000				0.000										0.000		0.050		

		1319 / 4		PE 0603561N / Advanced Submarine System Development		0223 / Sub Combat System Improvement (ADV)		

		Product Development

		Product Development		C		CPFF		Adaptive Methods		VA		1.675		0.050		2018-05		0.050		2018-12		0.300		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		Alion Sciences		VA		3.267		0.000				0.000				0.000										0.000		3.267		Continuing

		Product Development		C		CPFF		Arete		CA		0.550		0.000				0.000				0.000										0.000		0.550		

		Product Development		C		CPFF		Chesapeake Science (L-3)		MD		7.551		0.000				0.000				0.000										0.000		7.551		Continuing

		Product Development		C		CPFF		Electric Boat		ME		1.855		0.000				0.125		2019-02		0.000										0.000		1.980		Continuing

		Product Development		C		CPFF		General Dynamics		VA		24.031		0.798		2018-02		1.811		2018-12		1.992		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		GA Tech Research Institute		GA		3.076		0.000				0.080		2019-05		0.385		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		In Depth Engineering		VA		6.335		0.750		2017-12		0.350		2018-12		0.950		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		JHU/APL		MD		101.896		9.565		2017-11		5.983		2018-12		10.500		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		Lockheed Martin		VA		71.290		9.034		2017-11		10.235		2018-12		9.419		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		Lockheed Martin		NY		9.564		0.500		2018-05		0.000				0.000										0.000		10.064		Continuing

		Product Development		C		CPFF		Metron		VA		8.153		0.785		2017-11		1.300		2018-12		0.750		2019-12								Continuing		Continuing		Continuing

		Product Development						NSWC/Carderock		MD		29.834		2.008		2017-10		2.492		2018-11		2.585		2019-11								Continuing		Continuing		Continuing

		Product Development						NUWC/Newport		RI		101.113		5.312		2017-10		9.176		2018-11		9.360		2019-11								Continuing		Continuing		Continuing

		Product Development		C		CPAF		NSMA		VA		12.444		0.650		2018-06		0.650		2019-01		0.650		2020-01								Continuing		Continuing		Continuing

		Product Development						ONI		DC		2.295		0.000				0.000				0.000										0.000		2.295		Continuing

		Product Development						ONR		VA		2.725		0.000				0.000				0.000										0.000		2.725		Continuing

		Product Development		C		CPFF		Progeny		VA		8.274		0.278		2018-05		0.244		2018-12		0.650		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		PSU/ARL		PA		10.330		0.350		2017-12		1.133		2018-12		0.650		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		SAIC		VA		3.555		0.000				0.000				0.000										0.000		3.555		Continuing

		Product Development		C		CPFF		Sedna Digital		VA		13.864		1.536		2018-01		1.884		2018-12		2.000		2019-12								Continuing		Continuing		Continuing

		Product Development						SSC/San Diego		CA		1.963		0.000				0.000				0.000										0.000		1.963		Continuing

		Product Development						U.S. Army Research Lab		MD		1.700		0.000				0.000				0.000										0.000		1.700		Continuing

		Product Development						U.S. Army/MITRE		NJ		4.595		0.000				0.000				0.000										0.000		4.595		Continuing

		Product Development						U.S. Hanscom AFB/MIT Lincoln Labs		MA		19.369		2.409		2018-01		1.820		2018-10		2.556		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		UT/ARL		TX		29.584		2.347		2018-01		1.946		2018-12		1.985		2019-12								Continuing		Continuing		Continuing

		Product Development		C		CPFF		VAR		VAR*		25.955		1.788		2017-12		4.869		2018-12		4.635		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPAF		BAE Systems		MD		12.665		0.000				0.000				0.000										0.000		12.665		Continuing

		Program Management Support		C		CPIF		CGI Federal		VA		2.000		1.400		2017-11		1.692		2018-11		1.726		2019-12								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		EG&G (URS)		VA		4.291		0.000				0.000				0.000										0.000		4.291		Continuing

		Travel						NAVSEA PEO IWS5		DC		0.795		0.088		2018-01		0.058		2018-11		0.058		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603561N / Advanced Submarine System Development		2033 / Adv Submarine Systems Development		

		Product Development

		Product Development		C		FFP		DRS Technologies		Milwaukee, WI		0.000		0.000		2018-11		1.000		2019-04		6.873		2020-01								0.000		7.873		

		Product Development		C		FFP		Moog		East Aurora, NY		0.000		0.900		2018-08		0.400		2019-08		0.000										0.000		1.300		

		Product Development		C		CPFF		Seeman Composite		Gulfport, MS		0.000		0.000		2018-09		0.200		2019-09		0.000										0.000		0.200		

		Product Development						NSWC Crane		Crane, IN		0.000		0.440		2018-11		0.200		2019-11		0.000										0.000		0.640		

		Product Development		C		CPFF		Rolls Royce marine		Walpole, MA		0.000		0.000		2018-09		0.100		2019-09		0.100		2020-09								0.000		0.200		

		Product Development						NSWC PHILLY		Philly, PA		0.165		0.000		2018-11		0.275		2019-11		0.275		2019-11								Continuing		Continuing		Continuing

		Product Development						NRL		Washington, DC		2.318		0.389		2018-11		0.300		2019-11		0.000										0.000		3.007		

		Product Development		SS		CPFF		SupShips		Groton, CT		2.958		0.000				0.000				0.000										0.000		2.958		

		Product Development		SS		CPFF		HII		Newport News, VA		13.510		3.554		2018-04		3.000		2019-04		3.150		2020-04								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		EB		Groton, CT		74.785		2.901		2018-04		3.108		2019-04		6.030		2020-04								Continuing		Continuing		Continuing

		Product Development						NSWC		Carderock, MD		94.918		4.825		2018-04		2.730		2019-04		3.185		2020-04								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		ARL/PSU		State College, PA		9.003		0.965		2018-04		0.585		2019-04		0.597		2020-04								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		JHU/APL		Laurel, MD		23.197		1.224		2018-04		0.250		2019-04		0.250		2020-04								Continuing		Continuing		Continuing

		Product Development						Various		Various		36.210		0.290		2018-04		0.296		2019-04		0.302		2020-04								Continuing		Continuing		Continuing

		Product Development						NUWC		Newport, RI		77.953		1.025		2018-03		1.830		2019-03		1.000		2020-03								Continuing		Continuing		Continuing

		Product Development						ONR		Arlington, VA		10.224		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Product Development		SS		CPFF		Progeny		Manassas VA		0.695		0.000				0.000		2019-05		0.000										0.000		0.695		

		Support

		Contractor Engineering Support		SS		CPFF		Various		Various		14.956		1.340		2018-06		1.350		2019-03		1.000		2020-03								Continuing		Continuing		Continuing

		Government Engineering Support						Various		Various		7.213		0.357		2018-03		0.364		2019-03		0.371		2020-03								Continuing		Continuing		Continuing

		Travel						NAVSEA HQ		Not Specified		1.103		0.102		2018-03		0.104		2019-03		0.106		2020-03								Continuing		Continuing		Continuing

		Acquisition Workforce						Not Specified		Not Specified		0.293		0.000				0.000		2018-11		0.000										0.000		0.293		0.293

		Test and Evaluation

		Developmental Test & Evaluation		C		CPFF		GD IT		Bayview, ID		0.000		1.600		2018-08		1.600		2019-08		1.000		2020-08								0.000		4.200		

		Developmental Test & Evaluation		SS		CPFF		EB		Groton, CT		19.498		5.810		2018-05		5.820		2019-05		4.916		2020-05								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSWC/PHILLY		PHILLY, PA		9.104		0.240		2017-12		0.240		2018-12		0.240		2019-12								0.000		9.824		9.104

		Developmental Test & Evaluation						Various		Various		8.057		0.675		2018-04		0.675		2019-04		0.689		2020-04								0.000		10.096		6.372

		Developmental Test & Evaluation						NUWC		Newport, RI		29.910		1.255		2018-04		1.050		2019-04		0.500		2020-04								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSWC		Carderock, MD		50.637		4.621		2018-04		5.138		2019-04		4.273		2020-04								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		SS		CPFF		HII		Newport News,  VA		5.794		0.000				0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		SS		CPFF		JHU/ARL		Laurel,  MD		5.805		2.000		2018-04		0.000		2019-04		0.000										0.000		7.805		0.305

		Developmental Test & Evaluation		SS		CPFF		ARL/PSU		State College, PA		0.845		0.000				0.000		2018-10		0.000										0.000		0.845		0.720

		1319 / 4		PE 0603561N / Advanced Submarine System Development		2096 / Payload Delivery Development		

		Product Development

		Product Development						NUWC NPT		Newport, RI		0.199		0.606		2017-10		1.166		2018-10		1.265		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC PD		Philadelphia, PA		0.904		1.636		2017-10		4.625		2018-10		7.440		2019-10								Continuing		Continuing		Continuing

		Product Development						NUWC KPT		Keyport, WA		1.110		0.955		2017-10		2.742		2018-10		3.231		2019-10								Continuing		Continuing		Continuing

		Product Development						PSNS		Bremerton, WA		0.271		0.395		2017-10		1.144		2018-10		1.276		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC CD		West Bethesda, MD		0.300		0.139		2017-10		0.875		2018-10		0.449		2019-10								Continuing		Continuing		Continuing

		Product Development						NRL		Washington, DC		0.100		0.155		2017-10		0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Product Development						ARL/PSU		Arlington, VA		0.075		0.210		2017-10		0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC DD		Dahlgren, VA		0.005		0.021		2017-10		0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Product Development		C		CPFF		DIUx		Mountain View, CA		0.000		0.050		2017-11		0.000		2018-11		0.000		2019-10								Continuing		Continuing		Continuing

		Product Development						PNSY		Portsmouth, NH		0.435		0.162		2017-10		0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Management Services

		Travel						NAVSEA HQ		Washington DC		0.043		0.044		2017-10		0.045		2018-10		0.046		2019-10								Continuing		Continuing		Continuing

		Contractor Management Services		C		CPAF		NTT Data		McLean, VA		0.358		0.365		2017-12		0.372		2018-12		0.229		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603561N / Advanced Submarine System Development		3391 / SSN/SSGN Survivability Program		

		Product Development

		Product Development						CNA:		Alex, VA		0.000		0.562		2018-01		0.448		2019-01		0.500		2020-01								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		MIT-LL		Cambridge, MA		0.000		0.200		2017-10		0.627		2018-10		0.600		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		Raytheon		Portmouth, RI		0.000		0.429		2018-12		0.440		2019-12		0.450		2020-09								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		JHU/APL		Laurel, MD		0.000		2.042		2018-07		1.737		2019-07		1.000		2020-07								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		UT/ARL		Austin, TX		0.000		0.367		2018-08		0.700		2019-08		0.800		2020-08								Continuing		Continuing		Continuing

		Product Development						NUWC		Newport, RI		0.000		0.900		2018-04		1.000		2019-04		1.000		2020-04								Continuing		Continuing		Continuing

		Product Development						NRL		Washington, DC		0.000		0.090		2017-12		0.300		2018-12		0.400		2019-12								Continuing		Continuing		Continuing

		Product Development		C		BA		NSMA		Not Specified		0.000		0.782		2017-12		0.900		2018-12		0.920		2019-12								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		Sonalysts		Groton, CT		0.000		0.050		2018-12		0.200		2019-12		0.350		2020-09								Continuing		Continuing		Continuing

		Product Development						SPAWAR		Charleston, SC		0.000		0.050		2018-08		0.100		2019-08		0.050		2020-08								Continuing		Continuing		Continuing

		Support

		Travel and Corporate						NAVSEA HQ		Not Specified		0.000		0.040		2017-10		0.340		2018-10		0.360		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NSWC		Carderock, MD		0.000		2.371		2018-04		1.205		2019-04		3.353		2020-04								Continuing		Continuing		Continuing

		Management Services

		Management Services		SS		CPFF		NSMA		Not Specified		0.000		0.320		2017-12		0.330		2018-12		0.340		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603561N / Advanced Submarine System Development		9710 / Advanced Submarine Technology Development		

		Product Development

		New Payload Launcher Device - Development						TBD		TBD		0.000		0.000				0.000				7.527		2020-02								Continuing		Continuing		Continuing

		New Payload Launcher Device - System Engineering						NUWC		Newport, RI		0.000		0.000				0.000				1.882		2019-12								Continuing		Continuing		Continuing

		Project  1 - Development						TBD		TBD		0.000		0.000				0.000				21.895		2020-02								Continuing		Continuing		Continuing

		Project  1 - System Engineering						NUWC		Newport, RI		0.000		0.000				0.000				5.485		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		New Payload Launcher Device						NUWC		Newport, RI		0.000		0.000				0.000				0.000										0.000		0.000		

		Project  1						NUWC		Newport, RI		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		New Payload Launcher Device - Program Management Support		C		CPAF		BOOZ ALLEN		Washington, D.C.		0.000		0.000				0.000				0.300		2019-12								Continuing		Continuing		Continuing

		Project 1- Program Management Support		C		CPAF		BOOZ ALLEN		Washington, D.C		0.000		0.000				0.000				1.500		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA		Washington, D.C		0.000		0.000				0.000				0.100		2020-09								0.000		0.100		

		1319 / 4		PE 0603561N / Advanced Submarine System Development		9999 / Congressional Adds		

		Product Development

		Product Development						NSWC/CD		Bethesda, MD		0.000		2.375		2018-12		8.618		2019-12		0.000										0.000		10.993		

		Product Development						NOVA Southeastern University		Ft. Lauderdale, FL		0.000		2.350		2018-12		0.000				0.000										0.000		2.350		

		Product Development						SPA		Washington, DC		0.000		0.000				0.294		2019-12		0.000										0.000		0.294		

		Product Development						ARL/PSU:		State College, PA		0.000		0.000				0.746		2019-12		0.000										0.000		0.746		

		Support

		Product Development						NTT		Washington, DC		0.000		0.100		2018-12		0.100		2019-12		0.000										0.000		0.200		

		Product Development						Contractor Support		Various		0.000		0.000				0.192		2019-01		0.000										0.000		0.192		

		Product Development						Gov Engineering		Various		0.000		0.000				0.050		2019-01		0.000										0.000		0.050		

		Test and Evaluation

		Test and Evaluation		SS		CPFF		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 4		PE 0603562N / Submarine Tactical Warfare Sys		0770 / Adv Sub Supp Equip Prog		

		Product Development

		Systems Engineering						NUWC		RI		20.374		4.092		2017-11		4.279		2018-11		3.306		2019-11								Continuing		Continuing		Continuing

		Primary Software and Hardware Development		C		FP		JHU/APL		MD		0.000		0.000				0.000		2018-11		0.513		2019-11								0.000		0.513		

		Primary Software and Hardware Development						MIT/LL		MA		0.590		0.000				0.000		2018-11		0.710		2019-11								0.000		1.300		

		Management Services

		Travel						NAVSEA		WNY		0.329		0.028		2017-11		0.028		2018-11		0.028		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603562N / Submarine Tactical Warfare Sys		1739 / Submarine Arctic W/F Development		

		Test and Evaluation

		Developmental Test & Evaluation						COMSUBLANT		VA		5.257		3.113		2017-10		2.907		2018-10		3.528		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						COMSUBPAC		CA		36.101		0.000				0.000				0.000										0.000		36.101		

		Developmental Test & Evaluation						NUWC/Keyport		WA		0.000		0.468		2018-09		0.375		2018-12		0.000										0.000		0.843		

		Developmental Test & Evaluation						NUWC/Newport		RI		0.235		1.560		2017-10		0.007		2019-01		0.100		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						USACE		AK		0.852		1.863		2017-12		1.316		2018-12		0.960		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						USTRANSCOM		IL		0.110		1.395		2017-12		0.065		2018-12		1.700		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		C		CPFF		UT/ARL		TX		1.434		0.000				0.050		2019-02		0.000										0.000		1.484		Continuing

		Developmental Test & Evaluation		C		CPFF		UW/APL		WA		15.183		0.644		2017-12		0.000				0.000										0.000		15.827		Continuing

		Developmental Test & Evaluation		C		CPFF		VAR		VAR		0.000		0.334		2017-12		0.245		2019-01		0.243		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPAF		EG&G		VA		0.311		0.000				0.000				0.000										0.000		0.311		

		Program Management Support		C		CPAF		BAE SYSTEMS		MD		1.088		0.000				0.000				0.000										0.000		1.088		

		Program Management Support		C		CPIF		TMB		DC		0.120		0.100		2018-09		0.102		2018-12		0.104		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA PEO IWS 5		DC		0.040		0.000				0.000				0.000										0.000		0.040		

		1319 / 4		PE 0603562N / Submarine Tactical Warfare Sys		9999 / Congressional Adds		

		Product Development

		Hardware and Software Development		C		FFP		GTRI		Atlanta, GA		0.000		0.000				0.880		2019-02		0.000										0.000		0.880		

		Hardware and Software Development						NUWC		Newport, RI		0.000		0.000				1.120		2018-12		0.000										0.000		1.120		

		Hardware and S/W Development SCWID		C		FFP		Accipter		Wexford, PA		0.000		0.000				1.000		2019-02		0.000										0.000		1.000		

		1319 / 4		PE 0603563N / Ship Concept Advanced Design		2196 / Design, Tools, Plans and Concepts		

		Product Development

		Systems Engineering		C		CPFF		Various Contractors		Various		0.584		0.000				2.677		2019-02		3.571		2020-02								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Various		0.906		0.000				1.000		2019-02		1.500		2020-02								Continuing		Continuing		Continuing

		Systems Engineering						NSWC DD		Dahlgren, VA		0.000		1.662		2018-07		1.275		2018-11		2.500		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC PL		Philadelphia, PA		0.000		0.675		2018-07		1.250		2018-11		3.000		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						SPAWAR		San Diego, CA		0.000		0.172		2018-07		0.000				1.500		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						JHU APL		Baltimore, MD		0.000		0.000				0.000				2.500		2020-02								Continuing		Continuing		Continuing

		Systems Engineering						NSWC CD		Carderock, MD		0.000		0.612		2017-11		1.918		2018-10		4.000		2019-10								Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		Various Contractors		Various		0.171		0.000				7.127		2019-02		4.794		2020-02								Continuing		Continuing		Continuing

		Engineering Development						NSWC CD		Carderock, MD		1.069		0.917		2018-07		1.289		2018-11		4.000		2019-11								Continuing		Continuing		Continuing

		Engineering Development		C		BA		NSWC		Various		0.000		0.000				1.610		2019-02		1.500		2020-02								Continuing		Continuing		Continuing

		Demonstration & Evaluation		C		CPFF		Various Contractors		Various		0.029		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test & Evaluation		C		CPFF		Various Contractors		Various		0.020		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NSWC PL		Philadelphia, PA		0.000		0.000				1.900		2018-11		2.500		2019-11								0.000		4.400		

		Engineering Development						NSWC DD		Dahlgren, VA		0.000		0.000				2.405		2018-11		2.230		2019-11								0.000		4.635		

		Engineering Development						NAVAIR		Patuxent River		0.000		0.196		2018-06		0.000				0.000										0.000		0.196		

		Systems Engineering						NUWC		Newport		0.000		0.075		2018-07		0.000				0.000										0.000		0.075		

		1319 / 4		PE 0603563N / Ship Concept Advanced Design		3161 / NAVSEA Tech Authority		

		Product Development

		Systems Engineering		C		CPFF		Various Contractors		Various		18.436		0.000				0.000				3.655		2020-05								Continuing		Continuing		Continuing

		Systems Engineering						NSWC, NUWC, CDSA		Various		62.829		0.000				0.000				1.150		2020-02								Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		DRS		Stevensville, MD		3.249		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NSWC, NUWC		Various		53.465		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Demonstration & Evaluation						NSWC		Various		20.044		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Demonstration & Evaluation						SPAWAR		Various		1.922		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NSWC		Various		11.910		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NSWC DD		Dahlgren, VA		0.400		0.200		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NSWC CD		Carderock, MD		2.280		1.000		2017-12		1.050		2018-12		2.500		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC PL		Philadelphia, PA		1.748		0.872		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NRL		Washington, D.C.		0.092		0.046		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		ALION		Wahington, D.C.		0.240		0.120		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		CSC		Washington, D.C.		0.600		0.300		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						Army Research Lab		Aberdeen Proving Ground, MD		0.150		0.075		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NUWC Newport		Newport, RI		0.264		0.382		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NUWC Keyport		Keyport, WA		0.300		0.150		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NSWC Crane		Crane, IN		0.338		0.169		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NSWC DD		Dahlgren, VA		0.850		0.800		2018-05		0.500		2018-12		0.487		2019-12								Continuing		Continuing		Continuing

		Engineering Development						NSWC CD		Carderock, MD		1.589		1.775		2017-12		1.278		2018-12		1.250		2019-12								Continuing		Continuing		Continuing

		Engineering Development						NSWC PD		Philadelphia, PA		0.488		0.294		2017-11		0.500		2018-11		1.120		2019-11								Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		CSC		Washington, D.C.		0.200		0.100		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		JHU APL		Baltimore, MD		0.400		0.200		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Demonstration & Evaluation						NUWC Keyport		Keyport, WA		0.100		0.050		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		Demonstration & Evaluation						NSWC CD		Carderock, MD		0.500		0.250		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Demonstration & Evaluation						NSWC PD		Philadelphia, PA		0.250		0.125		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies		C		CPFF		JHU/APL		Baltimore, MD		3.168		3.555		2018-05		1.500		2019-05		3.000		2020-05								Continuing		Continuing		Continuing

		Cybersecurity Technologies		C		CPFF		MITRE		McLean, VA		0.608		0.500		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies						PNNL DOE		Richland, WA		0.600		0.300		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development						NSWC Carderock		Carderock, MD		0.000		0.000				1.330		2018-10		0.000										0.000		1.330		

		Engineering Development						NUWC Keyport Washington		Keyport, WA		0.000		0.000				0.020		2018-10		0.000										0.000		0.020		

		Engineering Development						PHD NSWC		Port Hueneme, CA		0.060		0.030		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		Various Contractors		Various		0.000		0.000				5.350		2018-10		0.000										0.000		5.350		

		Cybersecurity Technologies						NUWC Keyport		Keyport, WA		0.000		0.000				0.350		2018-12		1.704		2019-12								0.000		2.054		

		Cybersecurity Technologies						NUWC Newport		Newport, RI		0.000		0.000				0.600		2018-12		2.000		2019-12								0.000		2.600		

		Cybersecurity Technologies						NSWC Crane		Crane, IN		0.000		0.000				0.350		2018-12		0.350		2019-12								0.000		0.700		

		Cybersecurity Technologies						NSWC DD		Dahlgren, VA		0.000		0.000				7.600		2018-12		7.126		2019-12								0.000		14.726		

		Cybersecurity Technologies						NSWC PD		Philadelphia, PA		0.000		0.000				2.100		2018-12		2.935		2019-12								0.000		5.035		

		Systems Engineering						NSWC IH		Indian Head, MD		0.000		0.000				0.000				1.000		2019-11								0.000		1.000		

		Systems Engineering						NSWC PD		Philadelphia, PA		0.000		0.000				0.000				0.500		2019-11								0.000		0.500		

		Systems Engineering						NUWC Keyport		Keyport, WA		0.000		0.000				0.000				0.500		2019-11								0.000		0.500		

		Support

		Systems Engineering						NUWC Newport		Newport, RI		0.200		0.100		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NSWC DD		Dahlgren, VA		0.200		0.100		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NSWC CD		Carderock, MD		0.500		0.250		2017-12		0.500		2018-12		0.500		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NSWC PD		Philadelphia, PA		0.250		0.175		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		G2OPS		Virginia Beach, VA		0.500		0.250		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		JHU/APL		Baltimore, MD		0.200		0.100		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies						NSWC CD		Carderock, MD		0.000		0.000				1.489		2018-12		1.080		2019-12								0.000		2.569		

		Cybersecurity Technologies						SPAWAR		Various		0.000		0.000				0.250		2018-12		0.250		2019-12								0.000		0.500		

		Cybersecurity Technologies		C		CPFF		Various Contractors		Various		0.000		0.000				1.500		2019-01		1.990		2020-01								0.000		3.490		

		Test and Evaluation

		Test Planning & Execution						NSWC DD		Dahlgren, VA		0.040		0.020		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies						NSWC CD		Carderock, MD		0.700		0.250		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies		C		CPFF		JHU/APL		Baltimore, MD		0.550		0.100		2018-05		0.500		2019-05		0.500		2020-05								Continuing		Continuing		Continuing

		Management Services

		PM/Travel						NAVSEA HQ		Washington, DC		0.749		0.050		2017-12		0.050		2018-12		0.150		2019-12								Continuing		Continuing		Continuing

		DAWDF						Not Specified		Not Specified		0.145		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Program Mgmt Spt						NUWC Newport		Newport, RI		0.064		0.032		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Program Mgmt Spt						NSWC DD		Dahlgren, VA		0.200		0.100		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		Program Mgmt Spt						NSWC CD		Carderock, MD		0.500		0.250		2017-11		0.250		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Program Mgmt Spt		C		CPFF		CSC		Washington, D.C.		0.210		0.105		2018-07		0.250		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Program Mgmt Spt		C		FFP		ARDEC		Picatinny Arsenal, NJ		0.200		0.100		2018-06		0.000				0.000										Continuing		Continuing		Continuing

		Program Mgmt Spt						PNNL DOE		Richland, WA		0.142		0.071		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Cybersecurity Technologies		C		CPFF		CSC		Washington, D.C.		0.000		0.000				0.250		2018-12		0.000										0.000		0.250		

		Cybersecurity Technologies		C		CPFF		Alion		Washington, D.C.		0.000		0.000				0.250		2018-12		0.000										0.000		0.250		

		1319 / 4		PE 0603563N / Ship Concept Advanced Design		3376 / Strategic Sealift		

		Product Development

		Shipboard Crane Systems/Shipboard Cargo Systems						Various Contractors		Various		2.561		0.000				3.800		2019-01		2.550		2020-01								Continuing		Continuing		Continuing

		Sealift Concept Development						Various Contractors		Various		3.125		0.000				0.750		2019-01		0.800		2020-01								Continuing		Continuing		Continuing

		Lighter/HSV Seabase to Shore Cargo Transfer						Various Contractors		Various		4.060		0.000				0.385		2019-01		1.254		2020-01								Continuing		Continuing		Continuing

		Advanced Tools						Various		Various		0.000		0.000				1.400		2019-01		1.400		2020-01								Continuing		Continuing		Continuing

		1319 / 4		PE 0603563N / Ship Concept Advanced Design		4037 / Common Hull Auxiliary Multi-Mission Platform (CHAMP)		

		Product Development

		Design Trade-off Tool & Design Studies						NSWC		MD		0.000		0.000				1.000		2018-10		1.500		2019-10								0.000		2.500		

		Industry Studies / PDs		C		FFP		Various		Various		0.000		0.000				10.700		2019-01		4.500		2020-01								0.000		15.200		

		Engineering Support						Various		Various		0.000		0.000				5.000		2018-10		1.500		2019-10								0.000		6.500		

		Support

		RFP & Program Documentation Development						Various		Various		0.000		0.000				1.300		2018-10		0.500		2019-10								0.000		1.800		

		1319 / 4		PE 0603563N / Ship Concept Advanced Design		9999 / Congressional Adds		

		Product Development

		Shipboard Crane Systems/Shipboard Cardo Systems						Various		Various		0.000		2.200		2018-06		0.000				0.000										0.000		2.200		

		Sealift Concept Development						Various		Various		0.000		1.700		2018-06		0.000				0.000										0.000		1.700		

		Lighter/HSV Seabase to Shore Cargo Transfer						Various		Various		0.000		1.411		2018-06		0.000				0.000										0.000		1.411		

		Advanced Tools						Various		Various		0.000		0.890		2018-06		0.000				0.000										0.000		0.890		

		1319 / 4		PE 0603564N / Ship Prel Design & Feasibility Studies		0411 / Future Surface Combatant Concept Development		

		Product Development

		Sytems Engineering						Various		Various		0.000		0.000				0.000				46.550		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603564N / Ship Prel Design & Feasibility Studies		3261 / TAGOS Design & Total Ship Integration		

		Product Development

		Engineering Integration/Design						Various		Various		0.000		2.243		2018-02		0.000				0.000										0.000		2.243		

		Model Testing						Various		Various		0.000		0.000		2018-06		0.000				0.000										0.000		0.000		

		SURTASS Integration						various		various		0.000		1.000		2018-02		0.000				0.000										0.000		1.000		

		Support

		MS documentation prep & RFP Development						Various		Various		0.000		1.300		2018-02		0.000				0.000										0.000		1.300		

		Specification & TDP Development						Various		Various		0.000		1.107		2018-02		0.000				0.000										0.000		1.107		

		Systems Integration (C4I/Safety/Risk)						Various		Various		0.000		1.000		2018-02		0.000				0.000										0.000		1.000		

		Test and Evaluation

		Test and Evaluation Planning						Various		Various		0.000		0.400		2018-02		0.000				0.000										0.000		0.400		

		1319 / 4		PE 0603564N / Ship Prel Design & Feasibility Studies		3377 / T-ATS Ship Concept Development		

		Product Development

		Engineering Support						NAVAIR/NSWC/SPAWAR		MD, MD, SC		0.769		0.000				0.000				0.000										0.000		0.769		

		Industry Design Studies						Various		Various		0.679		0.000				0.000				0.000										0.000		0.679		

		Support

		Milestone Documention Support		C		FFP		CACI		DC		2.041		0.000				0.000				0.000										0.000		2.041		

		RFP and Specification Development						Alion/CACI/SPAWAR		DC, DC, SC		0.708		0.000				0.000				0.000										0.000		0.708		

		Test & Evaluation Planning						OPTEVFOR, CACI, ALION		VA, DC		0.390		0.000				0.300		2019-01		0.350		2019-12								0.000		1.040		

		Test and Evaluation

		Development Test & Evaluation		C		FFP		Various		Various		0.000		0.000				0.093		2019-06		0.543		2020-04								0.393		1.029		

		1319 / 4		PE 0603564N / Ship Prel Design & Feasibility Studies		3389 / OPLOG IPT Development		

		Product Development

		Primary Hardware Development						VARIOUS		Various		2.650		0.000				5.357		2019-01		9.357		2020-01								Continuing		Continuing		Continuing

		Ancillary Hardware Development						VARIOUS		Various		1.296		0.000				1.500		2019-01		3.000		2020-01								Continuing		Continuing		Continuing

		Ship Integration						VAROUS		Various		1.200		0.000				0.600		2019-01		0.900		2020-01								Continuing		Continuing		Continuing

		Ship Suitability						VARIOUS		Various		0.750		0.000				0.500		2019-01		1.000		2020-01								Continuing		Continuing		Continuing

		System Engineering						VARIOUS		Various		1.250		0.000				0.940		2019-01		1.911		2020-01								Continuing		Continuing		Continuing

		Support

		Development Suport						VARIOUS		Various		0.750		0.000				0.900		2019-01		1.000		2020-01								Continuing		Continuing		Continuing

		Software Development						VARIOUS		Various		0.000		0.000				0.050		2019-01		0.100		2020-01								Continuing		Continuing		Continuing

		Integrated Logistics Support						VARIOUS		Various		0.300		0.000				0.350		2019-01		0.350		2020-01								Continuing		Continuing		Continuing

		Configuration Management						VARIOUS		Various		0.500		0.000				0.400		2019-01		1.000		2020-01								Continuing		Continuing		Continuing

		Technical Data						VAROUS		Various		0.800		0.000				0.600		2019-01		0.600		2020-01								Continuing		Continuing		Continuing

		Studies & Analysis						VARIOUS		Various		0.367		0.000				0.135		2019-01		0.250		2020-01								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						VARIOUS		Various		1.297		0.000				0.700		2019-01		0.950		2020-01								Continuing		Continuing		Continuing

		Operational Test & Evaluation						VARIOUS		Various		1.000		0.000				0.573		2019-01		0.823		2020-01								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support						VARIOUS		Various		0.100		0.000				0.100		2019-01		0.150		2020-01								Continuing		Continuing		Continuing

		Government Engineering Support						VARIOUS		Various		0.250		0.000				0.250		2019-01		0.250		2020-01								Continuing		Continuing		Continuing

		1319 / 4		PE 0603564N / Ship Prel Design & Feasibility Studies		9999 / Congressional Adds		

		Product Development

		Primary Hardware Development						Various		Various		0.000		3.000		2018-05		0.000				0.000										0.000		3.000		

		Ancillary Hardware Development						Various		Various		0.000		1.095		2018-05		0.000				0.000										0.000		1.095		

		Ship Integration						Various		Various		0.000		1.600		2018-05		0.000				0.000										0.000		1.600		

		Ship Suitability						Various		Various		0.000		1.000		2018-05		0.000				0.000										0.000		1.000		

		System Engineering						Various		Various		0.000		1.224		2018-05		0.000				0.000										0.000		1.224		

		Support

		Development Support						Various		Various		0.000		0.750		2018-05		0.000				0.000										0.000		0.750		

		Software Development						Various		Various		0.000		0.250		2018-05		0.000				0.000										0.000		0.250		

		Integrated Logistics Support						Various		Various		0.000		0.250		2018-05		0.000				0.000										0.000		0.250		

		Configuration Management						Various		Various		0.000		0.400		2018-05		0.000				0.000										0.000		0.400		

		Technical Data						Various		Various		0.000		0.700		2018-05		0.000				0.000										0.000		0.700		

		Studies & Analysis						Various		Various		0.000		0.350		2018-05		0.000				0.000										0.000		0.350		

		Test and Evaluation

		Development Test & Evaluation						Various		Various		0.000		0.100		2018-05		0.000				0.000										0.000		0.100		

		Operational Test & Evaluation						Various		Various		0.000		0.250		2018-05		0.000				0.000										0.000		0.250		

		Management Services

		Contractor Engineering Support						Various		Various		0.000		0.100		2018-05		0.000				0.000										0.000		0.100		

		Government Engineering Support						Various		Various		0.000		0.250		2018-05		0.000				0.000										0.000		0.250		

		1319 / 4		PE 0603573N / Advanced Surface Machinery Sys		2471 / Integrated Power Systems (IPS)		

		Product Development

		Product Development		SS		FFP		Rolls Royce		Walpole, MA		36.397		1.506		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Product Development						TBD		TBD		0.000		0.000				0.000				2.000		2020-04								0.000		2.000		

		Product Development		C		FFP		DRS		DRS, Milwaukee WI		45.933		2.887		2017-12		5.118		2019-03		6.607		2019-10								Continuing		Continuing		Continuing

		Product Development		C		CPFF		Various		Various		41.753		5.747		2017-10		4.222		2018-10		4.000		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWCPD		Phila, PA		56.467		4.530		2017-10		3.505		2018-10		3.370		2019-10								Continuing		Continuing		Continuing

		Cybersecurity						NSWCPD		Phila, PA		4.223		4.020		2017-11		1.250		2018-11		3.500		2019-11								Continuing		Continuing		Continuing

		Cybersecurity		C		CPIF		Boeing		Huntington Beach, CA		0.700		0.300		2018-01		0.250		2019-02		0.250		2020-01								Continuing		Continuing		Continuing

		Cybersecurity		C		FP		Various HM&E Equipment Vendors		Various		1.998		0.000				0.000				0.250		2020-01								Continuing		Continuing		Continuing

		Cybersecurity		C		CPIF		Various		Various		3.000		0.266		2018-01		0.264		2019-01		0.347		2020-01								Continuing		Continuing		Continuing

		Cybersecurity		C		CPFF		TBD Comp HW		TBD		0.000		0.000				4.000		2019-02		2.000		2019-11								0.000		6.000		

		Cybersecurity		C		CPFF		JHU APL		Laurel, MD		2.231		0.400		2018-01		0.250		2018-12		0.500		2020-01								0.000		3.381		

		Cybersecurity		C		CPFF		TBD Tap-Agg		TBD		0.000		0.000				1.250		2019-04		0.500		2019-11								0.000		1.750		

		Cybersecurity						Sandia National Labs		Albuquerque, NM		0.000		0.750		2018-11		0.500		2018-11		0.500		2019-11								0.000		1.750		

		Test and Evaluation

		Test and Evaluation						NSWCCD-SSES		Phila, PA		24.954		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Management		C		CPFF		Herren Associates		Alexandria, VA		4.092		2.000		2017-12		1.500		2018-10		1.584		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0603573N / Advanced Surface Machinery Sys		9999 / Congressional Adds		

		Product Development

		SiC Power Modules		C		CPFF		TBD		TBD		0.000		0.000				4.750		2019-02		0.000										0.000		4.750		

		SiC Power Modules						Naval Surface Warfare Center		Phila., PA		0.000		0.000				0.250		2019-02		0.000										0.000		0.250		

		1319 / 4		PE 0603581N / (U)LITTORAL COMBAT SHIP		3096 / Littoral Combat Ship		

		Product Development

		Product Development Summary						Various		Various		479.868		0.000				0.000				0.000										0.000		479.868		

		Support

		Government Engineering Support						NSWC/DD		Dahlgren, VA		70.250		2.023		2018-02		1.460		2018-11		1.056		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC/PC		Panama City, FL		27.987		0.000				0.000				0.000										0.000		27.987		

		Government Engineering Support						NUWC/N		Newport, RI		10.039		0.153		2017-11		0.110		2018-11		0.122		2019-11								0.000		10.424		

		Government Engineering Support						NAWC/AD		Pax River, MD		25.062		0.000				0.000				0.000										0.000		25.062		

		Government Engineering Support						NSWC/CR		Crane, IN		17.722		0.000				0.000				0.000										0.000		17.722		

		Government Engineering Support						NSWC/PD		Philadelphia, PA		73.126		1.906		2018-02		1.375		2018-11		1.105		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						Government Activities		Various		52.775		2.000		2018-02		1.443		2018-11		1.180		2019-11								Continuing		Continuing		Continuing

		Contractor Engineering Support		C		CPAF		Alion/CSC		Arlington, VA		49.802		0.000				0.000				0.000										0.000		49.802		

		Contractor Engineering Support		C		CPAF		Various		Various		22.815		1.863		2018-02		1.344		2019-03		1.070		2020-03								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC/CD		Bethesda, MD		10.113		4.592		2018-07		2.131		2019-02		1.044		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						PEO IWS		Various		3.388		1.987		2018-07		1.886		2018-12		1.072		2020-03								Continuing		Continuing		Continuing

		Contractor Engineering Support						General Dynamics Bath Iron Works		Bath, ME		0.933		0.000				0.000				0.000										0.000		0.933		

		Condition Based Maintenance						NSWC/PHD		Port Hueneme, CA		5.180		0.000				0.000				0.000										0.000		5.180		

		Government Engineering Support						NSWC/PHD		Port Hueneme, CA		0.858		0.059		2017-11		0.043		2018-11		0.048		2019-11								0.000		1.008		

		Frigate Government Engineering Support						NSWC/CD		Carderock, MD		1.179		0.000				0.000				0.000										0.000		1.179		

		Frigate Government Engineering Support						NSWC/PD		Philadelphia, PA		0.468		0.000				0.000				0.000										0.000		0.468		

		Frigate Contractor Engineering Support		C		CPAF		Alion		Arlington, VA		0.973		0.000				0.000				0.000										0.000		0.973		

		Frigate Contractor Engineering Support		C		CPAF		Booz Allen Hamilton		McLean, VA		0.345		0.000				0.000				0.000										0.000		0.345		

		Test and Evaluation

		Test & Evaluation		C		CPAF		Alion/CSC		Arlington, VA		31.844		0.000				0.000				0.000										0.000		31.844		

		Test & Evaluation						NSWC/PHD		Port Hueneme, CA		57.556		0.416		2018-07		0.179		2018-11		0.079		2019-11								0.000		58.230		

		Test & Evaluation						NSWC/PD		Philadelphia, PA		66.344		0.825		2017-11		0.000				0.000										0.000		67.169		

		Test & Evaluation						NSWC/PC		Panama City, FL		16.473		0.000				0.000				0.000										0.000		16.473		

		Test & Evaluation						COMOPTEVFOR		Norfolk, VA		14.893		0.000				0.757		2018-11		0.335		2019-11								0.000		15.985		

		Test & Evaluation						NSWC/COR		Corona, CA		18.186		0.245		2017-11		0.106		2018-11		0.401		2019-11								0.000		18.938		

		Test & Evaluation						Government Activities		Various		71.066		0.500		2017-11		0.216		2019-03		0.096		2020-03								0.000		71.878		

		Test & Evaluation		C		CPAF		LM/GD/Austal		Various		80.176		0.890		2018-01		0.000				0.173		2020-03								0.000		81.239		

		Test & Evaluation						PEO C4I		Charleston, SC		11.562		0.000				0.000				0.000										0.000		11.562		

		T&E Ordnance/Ammunition						PEO IWS		Various		22.544		0.000				0.000				0.000										0.000		22.544		

		FSST Support						NAVAIR		Patuxent River, MD		4.487		0.000				0.000				0.000										0.000		4.487		

		Range Support						NAWC/WD		Pt. Mugu, CA		3.468		0.000				0.000				0.000										0.000		3.468		

		Test & Evaluation						NSWC/CD		Bethesda, MD		19.858		2.756		2018-02		1.170		2019-02		1.000		2019-11								0.000		24.784		

		FSST Support		C		BA		National Science Foundation		Arlington, VA		2.671		0.000				0.000				0.000										0.000		2.671		

		FSST Support		C		BA		NAVFAC Atlantic		Virginia Beach, VA		0.759		0.000				0.000				0.000										0.000		0.759		

		Test & Evaluation		C		BA		Naval Research Laboratory		Washington, DC		1.099		0.000				0.000				0.000										0.000		1.099		

		Management Services

		Program Management Support- SEAPORT		C		CPAF		Alion/CSC		Arlington, VA		20.593		0.000				0.000				0.000										0.000		20.593		

		Program Management Support						Various		Various		12.212		0.000				0.000				0.000										0.000		12.212		

		1319 / 4		PE 0603581N / (U)LITTORAL COMBAT SHIP		4506 / LCS Training		

		Product Development

		Deck/Mission Bay Courseware		C		FFP		Cubic		Orlando, FL		1.878		0.000				2.550		2018-11		0.150		2019-11								0.000		4.578		

		Combat Systems Courseware		C		FFP		Cubic		Orlando, FL		14.200		10.062		2017-11		7.316		2018-11		0.150		2019-11								7.800		39.528		

		Eng. Training Coursware		C		FFP		Cubic		Orlando, FL		1.092		0.000				0.000				0.000										0.000		1.092		

		Training Development - Support						NAWC/TSD		Orlando, FL		7.750		3.375		2017-11		0.587		2018-11		0.251		2019-10								Continuing		Continuing		Continuing

		VTUAV/MH60		C		FFP		TBD		TBD		0.000		0.000				1.000		2019-03		0.178		2019-11								6.270		7.448		

		Combat System Part Task Trainer		C		FP		TBD		TBD		0.000		0.000				1.500		2019-03		0.000										0.000		1.500		

		Mission Bay Trainer		C		CPAF		Cubic		Orlando, FL		0.822		0.000				0.000				0.000										0.000		0.822		

		Support

		Human Systems Integration						NSWC, DD		Dahlgren Virginia		0.524		0.180		2017-11		0.000				0.030		2019-11								Continuing		Continuing		Continuing

		Information Assurance						NSWC, DN		Dam Neck, VA		1.614		1.500		2017-11		1.500		2018-11		0.000										Continuing		Continuing		Continuing

		Training ISEA						NSWC/PHD		Port Huenume, CA		0.741		0.500		2017-11		0.000				0.194		2019-11								Continuing		Continuing		Continuing

		Warfare Center SME/NAVFAC						VARIOUS		VARIOUS		0.067		0.170		2017-11		0.150		2018-11		0.050		2019-11								Continuing		Continuing		Continuing

		Management Services

		Management Support		C		CPAF		Various		Various		1.513		3.655		2018-03		1.174		2019-03		0.150		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603581N / (U)LITTORAL COMBAT SHIP		9999 / Congressional Adds		

		Product Development

		Deck/Mission Bay Courseware		C		FFP		Cubic		Orlando, FL		0.000		3.625		2019-06		3.763		2019-06		0.000										0.000		7.388		

		Combat Systems Courseware		C		FFP		Cubic		Orlando, FL		0.000		5.245		2018-06		5.445		2019-06		0.000										0.000		10.690		

		Training Development Support						NAWC TSD		Orlando, FL		0.000		0.781		2018-06		0.792		2019-06		0.000										0.000		1.573		

		1319 / 4		PE 0603582N / Combat System Integration		0164 / Combat System Integration		

		Product Development

		SF Requirements Engineering & Analysis						NSWCs		DN/PHD/Corona		5.157		0.000				0.000				0.000										0.000		5.157		

		SF Requirements Engineering & Analysis						Non-NSWCs		Various		5.295		0.000				0.000				0.000										0.000		5.295		

		Platform/Strike Force Certification						NSWCs		DD/ICSTD/DN/Corona		39.732		0.000				0.000				0.000										0.000		39.732		

		Platform/Strike Force Certification						Non-NSWCs		Various		27.843		0.000				0.000				0.000										0.000		27.843		

		Fleet Response Plan (FRP)						NSWCs		DD/PHD/DN		27.030		0.000				0.000				0.000										0.000		27.030		

		Fleet Response Plan (FRP)						Non-NSWCs		Various		3.793		0.000				0.000				0.000										0.000		3.793		

		Combat Systems Cert ISO Platform Cert						NSWCs		DN/DD/PHD/Corona		24.640		0.000				0.000				0.000										0.000		24.640		

		Combat Systems Cert ISO Platform Cert						Non-NSWCs		Various		1.853		0.000				0.000				0.000										0.000		1.853		

		C5IMP & Fleet Readiness						NSWCs		PHD		12.262		1.834		2017-11		2.700		2018-11		2.407		2019-11								Continuing		Continuing		Continuing

		C5IMP & Fleet Readiness		C		CPFF		Non-NSWCs		Various		0.000		0.240		2017-12		0.209		2018-12		0.366		2019-12								0.000		0.815		

		Warfare Systems Certification						NSWCs		DD/Crane		18.132		0.371		2017-11		0.308		2018-11		0.342		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Certification						Non-NSWCs		Various		3.500		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CNI/Design Agent		SS		CPAF		General Dynamics		Not Specified		47.926		0.000				0.000				0.000										0.000		47.926		

		CNI/Software Engineering						NSWC		Dahlgren		8.383		0.000				0.000				0.000										0.000		8.383		

		CNI/Test and Evaluation						CDSA		Not Specified		3.922		0.000				0.000				0.000										0.000		3.922		

		CNI/Systems Engineering						NSWC		PHD		2.645		0.000				0.000				0.000										0.000		2.645		

		CNI/Miscellaneous						Various		Not Specified		7.529		0.000				0.000				0.000										0.000		7.529		

		OA Automated Test and Retest						NSWCs		Various		17.500		0.000				0.000				0.000										0.000		17.500		

		Contract Engineering Support		C		CPFF		Gryphon Technology		VA		35.984		0.991		2018-01		4.410		2019-01		0.000										Continuing		Continuing		Continuing

		Contract Program Management Support		C		CPFF		Delta Resources Inc.		VA		8.141		0.325		2018-01		0.000				0.377		2020-01								0.000		8.843		

		Travel						NAVSEA HQ		Washington, DC		2.351		0.020		2018-01		0.019		2019-01		0.025		2020-01								0.000		2.415		

		Interoperability Fixes						NSWCs		Various		1.500		0.000				0.000				0.000										0.000		1.500		

		TIC TECHAIDS						CSC		VA		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Warfare Systems Cybersecurity						NSWCs		PHD, Dahlren & Corna		4.435		0.973		2018-01		0.000		2019-01		0.000										0.000		5.408		

		Capabilities & Limitations						NSWCs		PHD		8.624		2.510		2017-11		2.642		2018-11		2.994		2019-11								0.000		16.770		

		Cybersecurity IA		C		CPFF		CSC		VA		0.544		0.000				0.000				0.000										0.000		0.544		

		Contract Engineering Support		C		CPFF		Delta Resources Inc.		VA		0.000		1.110		2018-01		0.000				3.612		2020-01								0.000		4.722		

		Test and Evaluation

		Combat System Integration Testing (CSIT)						NSWCs		DD/ICSTF		5.736		0.000				0.000				0.000										0.000		5.736		

		Interoperability Certification Assessment						NSWCs		DD/SPAWAR/San Diego		26.804		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Navigation System Certification						SPAWAR		Charleston, SC		10.914		1.247		2017-11		1.282		2018-11		1.322		2019-11								0.000		14.765		

		DIIAC Engineering and Operations						NSWCs		DD/DN/SPAWAR		21.819		2.063		2018-01		1.779		2019-01		1.974		2020-01								Continuing		Continuing		Continuing

		DEP Engineering and Operations						NSWCs		Various		12.623		0.000				0.000				0.000										0.000		12.623		

		Interoperability Cert Assessment						NSWCs		DD/DN/Corona		6.183		2.242		2017-11		2.058		2018-11		2.418		2019-11								0.000		12.901		

		Interoperability Cert Assessment		C		CPFF		Non-NSWCS		CNA		2.517		1.258		2018-01		0.730		2019-01		1.414		2020-01								0.000		5.919		

		Interoperability Cert Assessment		C		CPFF		CSC		Washington, DC		0.776		0.287		2018-01		0.214		2019-01		0.000										0.000		1.277		

		Interoperability Cert Assessment						NUWCs		Keyport		1.268		0.000		2018-06		0.000		2019-06		0.000										0.000		1.268		

		Interoperability Cert Assessment						NSWCs		Crane/Dahlgren		0.771		0.000		2018-06		0.000		2019-06		0.000										0.000		0.771		

		Interoperability Cert Assessment		C		CPFF		Various		Various		0.652		0.000		2018-09		0.000		2019-09		0.000										0.000		0.652		

		1319 / 4		PE 0603595N / (U)SSBN New Design		3220 / COLUMBIA Class Submarine Development		

		Product Development

		Product Development		SS		CPFF		Ship Design Contractor-EB		Groton, CT		1173.417		274.315		2017-10		165.730		2018-10		155.121		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC		Carderock, MD		388.351		96.117		2017-10		76.397		2018-10		69.465		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC		Philadelphia, PA		27.142		31.791		2017-10		24.276		2018-10		22.580		2019-10								0.000		105.789		

		Product Development						NUWC		Newport, RI		55.823		23.270		2017-10		28.014		2018-10		32.129		2019-10								Continuing		Continuing		Continuing

		Product Development						NAVSEA		Various		99.920		89.852		2017-10		43.253		2018-10		29.493		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		ARL Penn State University		State College, PA		1.361		0.900		2017-10		0.950		2018-10		1.300		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		NGMS		Sunnyvale, CA		134.236		37.552		2017-10		16.551		2018-10		3.526		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		JHU/APL		Laurel, MD		14.498		5.598		2018-01		5.310		2019-01		2.582		2020-01								Continuing		Continuing		Continuing

		Product Development						NUWC		Keyport, WA		0.652		0.000		2017-10		0.000		2018-10		0.000										Continuing		Continuing		Continuing

		Product Development		SS		CPFF		CSDL		Cambridge, MA		9.081		0.857		2017-10		0.230		2018-10		0.069		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		LMRMS		Mitchel Field, NY		49.807		21.572		2017-12		14.031		2018-10		4.176		2019-10								Continuing		Continuing		Continuing

		Product Development		C		CPFF		EMCUBE		Alexandria, VA		2.359		0.840		2017-10		0.492		2018-10		0.221		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		LMMSC		Sunnyvale, CA		75.250		20.052		2017-10		14.092		2019-02		4.260		2020-02								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		JRC		Washington, DC		2.996		0.521		2017-10		1.952		2018-10		0.836		2019-10								Continuing		Continuing		Continuing

		Product Development		C		CPFF		GDMS		Pittsfield, MA		94.333		33.848		2017-11		13.877		2018-11		4.387		2019-11								Continuing		Continuing		Continuing

		Product Development						CNSW		China Lake, CA		49.729		19.972		2017-11		17.879		2018-11		14.562		2019-11								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		IEC		Anaheim, CA		2.869		0.450		2017-10		0.430		2018-10		0.209		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC		Dahlgren, VA		13.135		7.559		2017-10		7.675		2018-10		5.036		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		BAE		Rockville, MD		27.815		8.925		2017-10		6.612		2018-10		2.880		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		BNA		Huntington Beach, CA		3.217		0.000		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Product Development						NSWC Crane		Crane, IN		44.072		10.041		2017-11		9.071		2018-11		7.914		2019-11								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		GDEB		Groton, CT		0.000		4.670		2017-10		2.192		2018-10		0.436		2019-10								0.000		7.298		

		Product Development						SSP		Various		11.568		3.778		2017-10		6.158		2018-10		2.145		2019-10								Continuing		Continuing		Continuing

		Product Development		SS		CPFF		SPA		Alexandria, VA		8.132		1.739		2017-10		1.688		2018-10		0.759		2019-10								Continuing		Continuing		Continuing

		Management Services

		Contractor Management Support		C		CPFF		Various		Multiple Awards		72.167		30.758		2017-11		31.066		2018-11		30.043		2019-11								Continuing		Continuing		Continuing

		Government Management Support						Various: NSWC		Carderock, MD		52.324		15.725		2017-10		15.959		2018-10		16.102		2019-10								Continuing		Continuing		Continuing

		Government Management Support						Various: NSWC		Philadelphia, PA		3.240		3.289		2017-10		3.338		2018-10		3.257		2019-10								0.000		13.124		

		Government Management Support						Various: NUWC		Newport, RI		5.034		5.109		2017-10		5.186		2018-10		4.911		2019-10								0.000		20.240		

		Government Management Support						Vairous: SUPSHIP		Groton, CT		1.744		1.770		2017-10		1.797		2018-10		0.000										0.000		5.311		

		Travel						NAVSEA HQ		Washington, D.C.		1.479		0.627		2017-11		0.640		2018-11		0.652		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603595N / (U)SSBN New Design		9999 / Congressional Adds		

		Product Development

		Product Development		SS		CPFF		Seeman Composites		Gulfport, MS		0.000		1.171		2018-09		0.000				0.000										0.000		1.171		

		Product Development						Seeman Comp		Gulfport, MS		0.000		21.763		2019-01		10.138		2019-06		0.000										0.000		31.901		

		Product Devlopment						NSWC		Carderock, MD		0.000		1.193		2018-07		4.862		2019-11		0.000										0.000		6.055		

		Product Development		C		FFP		DLA Aviation		Richmond, VA		0.000		0.000				13.000		2018-11		0.000										0.000		13.000		

		1319 / 4		PE 0603596N / (U)LCS Mission Modules		2550 / Mine Countermeasure (MCM) Mission Package		

		Product Development

		MCM MP						NSWC PCD		Panama City, FL		0.000		0.000				21.242		2018-11		13.487		2019-11								Continuing		Continuing		Continuing

		MCM MP						PMS 406		Various		0.000		0.000				5.000		2019-02		2.650		2019-11								6.400		14.050		

		MCM MP						PMS 495		Various		0.000		0.000				1.000		2019-02		0.000										2.400		3.400		

		MCM MP						NSWC PHD		Port Hueneme, CA		0.000		0.000				4.571		2018-12		5.000		2020-03								12.800		22.371		

		MCM MP		C		CPIF		Northrop Grumman		Bethpage, NY		0.000		0.000				9.600		2019-01		3.700		2020-01								4.800		18.100		

		Test and Evaluation

		MCM MP Test Support						NSWC PCD		Panama City, FL		0.000		0.000				0.000				14.162		2019-11								0.000		14.162		

		Management Services

		MCM Program Management		C		CPFF		Booz Allen Hamilton		Washington, DC		0.000		0.000				0.400		2018-10		0.500		2019-10								1.680		2.580		

		1319 / 4		PE 0603596N / (U)LCS Mission Modules		2551 / Anti-Submarine Warfare (ASW) Mission Package		

		Product Development

		2.0 ASW MP						PEO IWS 5E		Various		0.000		0.000				1.500		2018-11		0.000										0.000		1.500		

		2.0 ASW MP						NUWC NPT		Newport RI		0.000		0.000				2.380		2018-11		1.600		2019-11								Continuing		Continuing		Continuing

		2.0 ASW MP						SSC PAC		San Diego, CA		0.000		0.000				0.750		2018-12		0.000										0.000		0.750		

		2.0 ASW MP						NUWC KPT		Keyport, Wa		0.000		0.000				0.500		2018-11		0.800		2019-11								0.000		1.300		

		2.0 ASW MP		C		CPFF		Northrop Grumman		Bethpage, NY		0.000		0.000				2.800		2019-01		0.000										0.000		2.800		

		2.0 ASW MP						PEO IWS 5A		Various		0.000		0.000				13.800		2019-03		12.200		2020-03								Continuing		Continuing		Continuing

		2.0 ASW MP		C		CPFF		CSRA		Washington, DC		0.000		0.000				0.255		2019-01		0.000										0.000		0.255		

		2.0 ASW MP						NSWC DD		Dahlgren, VA		0.000		0.000				0.225		2018-11		0.000										0.000		0.225		

		2.0 ASW MP						SUPSHIP Bath		Bath, Me		0.000		0.000				1.550		2018-10		3.500		2019-10								0.000		5.050		

		2.0 ASW MP						NAWC WD		Point Mugu, CA		0.000		0.000				0.410		2018-12		0.000										0.000		0.410		

		2.0 ASW MP		C		FFP		Raytheon		Portsmouth, RI		0.000		0.000				0.000		2018-11		0.000										0.000		0.000		

		Test and Evaluation

		2.0 ASW MP Test and Evaluation (Freedom)						COMOPTEVFOR		Norfolk, VA		0.000		0.000				0.550		2018-10		0.550		2019-10								0.000		1.100		

		2.0 ASW MP Test and Evaluation (Freedom)						NSWC PHD		Port Hueneme, Ca		0.000		0.000				1.766		2018-12		5.730		2019-12								0.000		7.496		

		2.0 ASW MP Test and Evaluation (Freedom)						Range Service		Var*		0.000		0.000				3.154		2018-10		4.300		2019-10								0.000		7.454		

		2.0 ASW MP Test and Evaluation (Freedom)						NUWC NPT		Newport, RI		0.000		0.000				7.362		2018-12		8.400		2019-12								0.000		15.762		

		2.0 ASW MP Test and Evaluation (Freedom)						NUWC KPT		Keyport, Wa		0.000		0.000				2.600		2018-11		2.500		2019-11								0.000		5.100		

		2.0 ASW MP Test and Evaluation (Freedom)		C		CPFF		Raytheon		Portsmouth, RI		0.000		0.000				1.400		2019-01		1.400		2020-01								0.000		2.800		

		Management Services

		2.0 ASW MP		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.000				0.551		2019-01		0.600		2020-01								0.000		1.151		

		1319 / 4		PE 0603596N / (U)LCS Mission Modules		2552 / Surface Warfare (SUW) Mission Package		

		Product Development

		3.0 SUW MP						JAMS PO		Various		0.000		0.000				1.350		2019-01		0.400		2020-01								0.000		1.750		

		3.0 SUW MP						NSWC DD		Dahlgren, VA		0.000		0.000				5.098		2018-11		3.100		2019-11								0.000		8.198		

		3.0 SUW MP		C		CPIF		Northrop Grumman		Bethpage, NY		0.000		0.000				0.800		2018-12		0.000										0.000		0.800		

		Test and Evaluation

		3.0 SUW MP						NSWC PHD		Port Hueneme, CA		0.000		0.000				1.970		2019-01		3.058		2020-01								0.000		5.028		

		3.0 SUW MP						NSWC Corona		Corona, CA		0.000		0.000				0.950		2019-01		1.000		2020-01								0.000		1.950		

		3.0 SUW MP						NSWC DD		Dahlgren, VA		0.000		0.000				0.750		2019-01		9.500		2020-01								0.000		10.250		

		Management Services

		3.0 SUW MP		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.000				0.450		2019-01		0.500		2020-01								0.000		0.950		

		1319 / 4		PE 0603596N / (U)LCS Mission Modules		3129 / LCS Mission Package Development		

		Product Development

		6.1 System Engineering						NSWC PCD		Panama City, FL		0.000		0.275		2017-10		0.000				0.000										0.000		0.275		

		6.1 System Engineering						NSWC DD		Dahlgren, VA		1.031		0.753		2017-10		0.000				0.000										0.000		1.784		

		6.1 System Engineering						NAVSEALOGCEN		Norfolk, VA		1.351		0.169		2018-01		0.000				0.000										0.000		1.520		

		6.1 System Engineering		C		CPFF		Northrop Grumman		Bethpage, NY		13.435		1.107		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		6.1 System Engineering						NSWC Carderock		Bethesda, MD		2.530		0.080		2017-12		0.000				0.000										0.000		2.610		

		6.1 System Engineering						NSWC PHD		Port Hueneme, CA		1.458		0.110		2017-12		0.000				0.000										0.000		1.568		

		6.1 System Engineering						SPAWAR PAC		San Diego, CA		7.431		0.229		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		6.1 System Engineering		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.355		2018-01		0.000				0.000										0.000		0.355		

		6.4 Integration, Assembly, Test and Checkout						CECOM Bldg 1207		Various		1.092		0.000				0.000				0.000										0.000		1.092		

		6.4 Integration, Assembly, Test and Checkout						NAWC AD		Patuxent River, MD		1.250		0.680		2018-01		0.000				0.000										0.000		1.930		

		6.4 Integration, Assembly, Test and Checkout						NSWC DD		Dahlgren, VA		0.000		0.203		2017-10		0.000				0.000										0.000		0.203		

		6.4 Integration, Assembly, Test and Checkout						NSWC PC		Panama City, FL		0.000		0.075		2017-10		0.000				0.000										0.000		0.075		

		6.4 Integration, Assembly, Test and Checkout		C		CPFF		Northrop Grumman		Bethpage, NY		1.498		0.000				0.000				0.000										0.000		1.498		

		6.4 Integration, Assembly, Test and Checkout						NSWC Carderock		Bethesda, MD		7.977		0.648		2018-01		0.000				0.000										0.000		8.625		

		6.4 Integration, Assembly, Test and Checkout		C		CPFF		PMS 501		Various		0.000		1.075		2018-02		0.000				0.000										0.000		1.075		

		6.4 Integration, Assembly, Test and Checkout						SPAWAR PAC		San Diego, CA		1.330		0.527		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		6.4 Integration, Assembly, Test and Checkout						NSWC PHD		Port Hueneme, CA		1.203		0.109		2017-11		0.000				0.000										0.000		1.312		

		6.4 Integration, Assembly, Test and Checkout		C		CPIF		Booz Allen Hamilton		Washington, DC		0.525		0.425		2018-01		0.000				0.000										0.000		0.950		

		6.4 Integration, Assembly, Test and Checkout						NAVAIR		Lakehurst		0.200		0.000				0.000				0.000										0.000		0.200		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)		C		CPFF		AAC		Uniontown, PA		12.961		2.302		2018-03		2.500		2019-01		2.928		2020-01								0.000		20.691		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						NAWC TSD		Orlando, FL		0.750		0.354		2018-01		0.550		2018-12		0.650		2019-12								0.000		2.304		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)		C		CPFF		Northrop Grumman		Bethpage, NY		2.022		0.578		2018-02		0.990		2019-01		0.892		2020-01								Continuing		Continuing		Continuing

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						NSWC PC		Panama City, FL		8.747		4.123		2017-12		2.203		2018-11		2.187		2019-11								Continuing		Continuing		Continuing

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						NUWC NPT		Newport, RI		1.574		0.500		2017-11		0.550		2018-11		0.450		2019-11								Continuing		Continuing		Continuing

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)		C		CPIF		Booz Allen Hamilton		Washington, DC		1.121		0.348		2017-12		0.820		2018-12		0.836		2019-12								0.000		3.125		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						SPAWAR PACIFIC		San Diego, CA		2.799		1.150		2018-01		0.469		2018-11		1.175		2019-11								0.000		5.593		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						NSWC DD		Dahlgren, VA		1.942		0.727		2017-11		0.743		2018-11		0.750		2019-12								Continuing		Continuing		Continuing

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)						PMW 760		Various		0.889		0.000				0.000				0.000										0.000		0.889		

		4.0 Command, Control, Communication, Computers, Collaboration and Intelligence (C5I)		C		CPFF		Progeny		Manassas, VA		1.730		0.000				0.000				0.000										0.000		1.730		

		1.0 MCM MP						NSWC PC		Panama City, FL		56.897		14.400		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		1.0 MCM MP						PMS 406		Various		38.861		3.900		2017-11		0.000				0.000										0.000		42.761		

		1.0 MCM MP						PMS 495		Various		0.000		0.249		2018-02		0.000				0.000										0.000		0.249		

		1.0 MCM MP						NSWC PHD		Port Hueneme, CA		0.000		2.300		2017-12		0.000				0.000										0.000		2.300		

		1.0 MCM MP		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.400		2017-12		0.000				0.000										0.000		0.400		

		1.0 MCM MP		C		CPFF		Northrop Grumman		Bethpage, NY		1.289		0.603		2018-01		0.000				0.000										0.000		1.892		

		1.0 MCM MP						Various		Various		1.124		0.000				0.000				0.000										0.000		1.124		

		2.0 ASW MP						PEO IWS5E		Various		38.490		2.604		2017-12		0.000				0.000										0.000		41.094		

		2.0 ASW MP						NUWC NPT		Newport, RI		23.763		5.557		2017-11		0.000				0.000										0.000		29.320		

		2.0 ASW MP						SSC PAC		San Diego, CA		4.233		0.734		2017-12		0.000				0.000										0.000		4.967		

		2.0 ASW MP						CDSA Dam Neck		Virginia Beach, VA		9.887		1.258		2017-11		0.000				0.000										0.000		11.145		

		2.0 ASW MP		C		CPFF		Northrop Grumman		Bethpage, NY		8.564		2.350		2018-02		0.000				0.000										0.000		10.914		

		2.0 ASW MP						PEO IWS 5A		Various		0.601		8.700		2018-03		0.000				0.000										0.000		9.301		

		2.0 ASW MP		C		CPFF		SPA		Washington, DC		1.437		0.250		2018-04		0.000				0.000										0.000		1.687		

		2.0 ASW MP						NSWC DD		Dahlgren, VA		0.446		0.425		2017-12		0.000				0.000										0.000		0.871		

		2.0 ASW MP						NUWC KPT		Keyport, WA		0.595		0.500		2018-02		0.000				0.000										0.000		1.095		

		2.0 ASW MP						NSWC PHD		Port Hueneme, CA		0.000		1.550		2017-11		0.000				0.000										0.000		1.550		

		2.0 ASW MP		C		FPIF		Booz Allen Hamilton		Washington, DC		0.000		0.500		2017-12		0.000				0.000										0.000		0.500		

		2.0 ASW MP						NAWC WD		Point Mugu, CA		5.030		0.400		2018-03		0.000				0.000										0.000		5.430		

		2.0 ASW MP		C		CPFF		Various		Various		3.307		0.450		2017-11		0.000				0.000										0.000		3.757		

		2.0 ASW MP						Raytheon		Portmouth, RI		33.868		8.188		2018-01		0.000				0.000										0.000		42.056		

		3.0 SUW MP		C		CPFF		JAMS PO		Various		6.480		1.500		2018-03		0.000				0.000										0.000		7.980		

		3.0 SUW MP						NAWC WD		Ridgecrest, CA		7.826		0.000				0.000				0.000										0.000		7.826		

		3.0 SUW MP		C		CPFF		Northrop Grumman		Bethpage, NY		58.524		2.000		2018-02		0.000				0.000										0.000		60.524		

		3.0 SUW MP						NSWC CD		Crane, IN		0.396		0.000				0.000				0.000										0.000		0.396		

		3.0 SUW MP						NSWC Corona		Corona, CA		0.745		0.950		2018-01		0.000				0.000										0.000		1.695		

		3.0 SUW MP						NSWC DD		Dahlgren, VA		52.919		7.397		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		3.0 SUW MP						NSWC PHD		Port Hueneme, CA		24.637		5.800		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		3.0 SUW MP						PEO IWS 3		Various		9.819		0.000				0.000				0.000										0.000		9.819		

		Support

		6.5 Training Systems Development						NAWC TSD		Orlando, Fl		0.555		0.354		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		6.5 Training Systems Development						NSWC PHD		Port Hueneme, CA		0.000		0.390		2017-10		0.000				0.000										0.000		0.390		

		6.5 Training Systems Development		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.268		2017-12		0.000				0.000										0.000		0.268		

		6.5 Training Systems Development		C		CPAF		Northrop Grumman		Bethpage, NY		0.000		0.575		2018-01		0.000				0.000										0.000		0.575		

		6.5 Training Systems Development						Various		Various		3.221		0.000				0.000				0.000										0.000		3.221		

		6.5 Training Systems Development						JHU/APL		Laurel, MD		1.479		0.000				0.000				0.000										0.000		1.479		

		Test and Evaluation

		6.3 System Test and Evaluation						NSWC PHD		Port Hueneme, CA		26.248		1.715		2017-11		0.000				0.000										0.000		27.963		

		6.3 System Test and Evaluation						COMOPTEVFOR		Norfolk, VA		4.294		0.650		2018-01		0.000				0.000										0.000		4.944		

		6.3 System Test and Evaluation						NSWC Corona		Corona, Ca		0.000		0.500		2017-11		0.000				0.000										0.000		0.500		

		6.3 System Test and Evaluation						SPAWAR PAC		San Diego, CA		5.258		0.000				0.000				0.000										0.000		5.258		

		6.3 System Test and Evaluation		C		CPIF		Booz Allen Hamilton		Washington, DC		0.000		0.750		2018-01		0.000				0.000										0.000		0.750		

		Management Services

		6.2 Program Management		C		CPFF		CACI		Fairfax, VA		7.698		0.000				0.000				0.000										0.000		7.698		

		6.2 Program Management		C		CPIF		Booz Allen Hamilton		Washington DC		1.937		2.758		2017-12		0.000				0.000										0.000		4.695		

		6.2 Program Management						Mitre		McLean, VA		2.679		0.000				0.000				0.000										0.000		2.679		

		6.2 Program Management						JHU/APL		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		6.2 Program Management		C		CPFF		Northrop Grumman		Bethpage, NY		3.511		1.466		2018-02		0.000				0.000										0.000		4.977		

		6.2 Program Management		C		CPFF		NSWC Crane		Various		1.750		1.177		2017-11		0.000				0.000										0.000		2.927		

		1319 / 4		PE 0603597N / (U)Automated Test and Analysis		9999 / Congressional Adds		

		Product Development

		Automated Test & Analysis		C		CPFF		Innovative Defense Technologies (IDT)		Ballston, VA		0.000		8.797		2018-09		17.174		2019-04		0.000										0.000		25.971		

		Automated Test & Analysis						SPAWAR Pacific		San Diego, CA		0.000		4.383		2018-07		0.000				0.000										0.000		4.383		

		Automated Test & Analysis						Marine Corp		Not Specified		0.000		0.450		2018-07		0.000				0.000										0.000		0.450		

		Automated Test & Analysis						NAVAIR		Lakehurst NJ		0.000		2.095		2018-07		0.000				0.000										0.000		2.095		

		Automated Test & Analysis						Various NSWCs		NSWC DD		0.000		0.000		2018-08		12.530		2019-04		0.000										0.000		12.530		

		Automated Test & Analysis		C		FFP		AFLCMC/AZS		Hanscomb AFB		0.000		0.478		2018-09		0.000				0.000										0.000		0.478		

		Automated Test & Analysis		C		FFP		AFIT : Wright-		AFB, OH		0.000		0.203		2018-09		0.000				0.000										0.000		0.203		

		Support

		Automated Test & Analysis		C		CPFF		DELTA Resources, Inc.		Washington, DC		0.000		0.000				0.296		2019-04		0.000										0.000		0.296		

		1319 / 4		PE 0603597N / (U)Automated Test and Analysis		9B88 / Automated Test and Analysis		

		Product Development

		Automated Test & Analysis		C		CPFF		Innovative Defense Technologies (IDT)		Ballston, VA		27.103		4.886		2017-12		3.778		2019-01		4.760		2019-12								0.000		40.527		

		Automated Test & Analysis						SPAWAR Pacific		San Diego, CA		4.321		1.432		2017-11		3.941		2019-01		1.417		2019-11								0.000		11.111		

		Automated Test & Analysis						Marine Corp		Not Specified		0.833		0.000				0.000				0.000										0.000		0.833		

		Automated Test & Analysis						NAVAIR		Lakehurst NJ		1.835		0.834		2017-11		0.000				0.824		2019-11								0.000		3.493		

		Automated Test & Analysis						Various NSWCs		NSWC DD		0.750		0.095		2018-06		0.079		2018-12		0.094		2019-11								0.000		1.018		

		Automated Test & Analysis		C		CPFF		AFIT		Wright-Patterson AFB, OH		0.500		0.000				0.000				0.000										0.000		0.500		

		Support

		Automated Test & Analysis		C		CPFF		DELTA Resources, Inc.		Washington, DC		1.343		0.492		2018-01		0.133		2019-01		0.558		2020-01								Continuing		Continuing		Continuing

		1319 / 4		PE 0603599N / (U)Frigate Development		3086 / Frigate		

		Product Development

		Conceptual Design Contracts		C		FFP		Various		Various		6.000		68.000		2018-02		38.247		2019-02		0.000										0.000		112.247		

		System SPEC Development						Government Activities		Various		5.580		1.500		2018-01		1.375		2019-01		0.000										0.000		8.455		

		System SPEC Development		C		CPAF		Various Contractors		Various		2.500		2.500		2018-01		1.225		2019-01		0.000										0.000		6.225		

		Over the Horizon (OTH) Missile Integration						NAWC, China Lake		China Lake, CA		0.652		0.558		2018-02		0.645		2019-02		0.020		2020-02								Continuing		Continuing		Continuing

		Over the Horizon (OTH) Missile Integration						Various		Various		1.413		1.236		2018-02		0.656		2019-02		0.020		2020-02								Continuing		Continuing		Continuing

		FFG Architecture Framework/ Cyber		C		CPAF		Engility		San Diego, CA		0.412		2.202		2018-01		3.615		2019-01		3.184		2020-01								Continuing		Continuing		Continuing

		C4I Development						SPAWAR		Charleston, SC		3.516		1.364		2017-11		1.831		2018-11		1.100		2019-11								Continuing		Continuing		Continuing

		C4I Development						SPAWAR		San Diego, CA		1.907		1.390		2017-11		1.686		2018-11		1.516		2019-11								Continuing		Continuing		Continuing

		Frigate Weapons System Development (FWS)		C		CPIF		Lockheed Martin		Various		15.752		13.980		2018-01		13.442		2019-01		13.822		2020-01								Continuing		Continuing		Continuing

		Frigate Weapons System Development (FWS)						Various Contractors		Various		0.500		1.823		2017-11		1.889		2018-11		1.400		2019-11								0.000		5.612		

		Frigate Weapons System Development (FWS)						Government Activities		Various		2.123		1.165		2017-11		2.114		2018-11		3.530		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Development						NUWC, Newport		Newport, RI		1.500		1.410		2017-11		1.740		2018-11		0.554		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Development						NSWC, DD		Dahlgren, VA		4.989		1.550		2017-11		1.307		2018-11		0.900		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Development						NSWC, CD		Carderock, MD		0.445		0.571		2017-11		0.555		2018-11		0.554		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Development		C		CPIF		Lockheed Martin		Various		1.852		0.660		2017-12		5.197		2018-12		0.500		2019-12								Continuing		Continuing		Continuing

		Warfare Systems Development						Various		Various		4.092		4.316		2017-11		6.145		2018-11		2.200		2019-11								Continuing		Continuing		Continuing

		Warfare Systems Development						Government Activities		Various		1.438		2.667		2017-11		2.245		2018-11		1.811		2019-11								0.000		8.161		

		Aviation Integration Development						NAWC, AD		Patuxent River, MD		1.396		1.302		2017-11		2.273		2018-12		1.150		2019-12								Continuing		Continuing		Continuing

		Aviation Integration Development						NSWC, DD		Dahlgren, VA		0.116		0.441		2017-12		0.686		2018-11		0.587		2019-11								Continuing		Continuing		Continuing

		Support

		Government Engineering Support						NSWC, CD		Carderock, MD		5.044		2.505		2017-11		10.024		2018-11		3.262		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC, PD		Philadelphia, PA		2.676		1.718		2017-11		1.849		2018-11		1.880		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC, DD		Dahlgren, VA		2.842		3.428		2017-11		3.704		2018-11		1.500		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC, PHD		Port Hueneme, CA		0.677		0.355		2017-11		0.348		2018-11		0.270		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						Government Activities		Various		0.316		2.285		2017-11		1.356		2018-11		1.220		2019-11								Continuing		Continuing		Continuing

		Contractor Engineering Support		C		CPAF		Booz Allen Hamilton		McLean, VA		1.056		0.550		2018-02		0.764		2019-02		0.000										Continuing		Continuing		Continuing

		Contractor Engineering Support		C		CPAF		Gryphon		Arlington, VA		0.000		1.175		2017-11		1.688		2018-11		1.161		2019-11								Continuing		Continuing		Continuing

		Contractor Engineering Support		C		CPIF		Alion		Arlington, VA		2.042		1.434		2018-02		5.515		2019-02		2.670		2020-02								Continuing		Continuing		Continuing

		Contractor Engineering Support						Various		Various		1.960		1.252		2018-01		1.867		2019-01		0.400		2020-01								Continuing		Continuing		Continuing

		Test and Evaluation

		Model Development						NSWC, CD		Carderock, MD		2.413		3.880		2017-11		3.805		2018-12		3.880		2019-12								0.000		13.978		

		Test and Evaluation Master Plan (TEMP) Development		C		CPIF		Alion		Arlington, VA		0.550		0.809		2017-12		0.552		2018-12		0.020		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation Master Plan (TEMP) Development						Government Activities		Various		0.000		0.841		2017-12		0.754		2018-12		0.210		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation Mast Plan (TEMP) Support		C		CPAF		Engility		San Diego		0.000		0.300		2017-12		0.954		2018-12		0.210		2019-12								Continuing		Continuing		Continuing

		Land Based Integration & Test						Government Activities		Various		0.000		0.172		2017-12		2.252		2018-11		4.508		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPIF		Alion		Arlington, VA		2.159		1.421		2017-12		2.742		2018-12		0.000										Continuing		Continuing		Continuing

		Program Management Support						Various		Various		6.676		6.895		2017-12		7.728		2018-12		4.968		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603609N / Conventional Munitions		0363 / Insensitive Munitions Adv. Development		

		Product Development

		PROPULSION DEV. AND EVAL.						NAWC DIV/CHINA LAKE		CA		102.752		3.400		2017-11		3.373		2018-11		3.373		2019-11								Continuing		Continuing		Continuing

		EXPLOSIVES DEV. AND EVAL.						NSWC/INDIAN HEAD DIV.		MD		86.382		2.149		2017-11		2.002		2018-11		2.022		2019-11								Continuing		Continuing		Continuing

		ORDNANCE DEV. AND EVAL.						NSWC/DAHLGREN		VA		27.449		1.160		2017-11		1.025		2018-11		1.025		2019-11								Continuing		Continuing		Continuing

		GUN PROPULSION AND EVAL.						NSWC/INDIAN HEAD DIV.		MD		10.707		1.255		2017-11		1.015		2018-11		1.015		2019-11								Continuing		Continuing		Continuing

		Management Services

		PROGRAM MANAGEMENT SUPT						NOSSA		IN HEAD MD		6.296		0.190		2017-11		0.209		2018-11		0.209		2019-11								Continuing		Continuing		Continuing

		PROGRAM MANAGEMENT SUPPORT						DTIC		FT BELVOIR VA		5.167		0.720		2017-11		0.790		2018-11		0.790		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603609N / Conventional Munitions		3436 / AN/BST-1 Buoy Component Re-Design		

		Product Development

		Produce Drawings, Prototypes and Test						DOTC		Picatinny, NJ		0.000		0.000				0.586		2019-03		1.144		2020-03								3.200		4.930		4.400

		Support

		Government Engineering Services						NSWC, IHEODTD		Indian Head, MD		0.000		0.000				0.252		2018-11		0.360		2019-10								0.500		1.112		

		Government Engineering Services						NSWC, Crane		Crane, IN		0.000		0.000				0.055		2018-11		0.050		2019-10								0.100		0.205		

		1319 / 4		PE 0603609N / Conventional Munitions		9999 / Congressional Adds		

		Product Development

		PROPULSION DEV. AND EVAL.						NAWC DIV/CHINA LAKE		CA		0.000		0.906		2018-09		0.000				0.000										0.000		0.906		

		ORDNANCE DEV. AND EVAL.						NAWC DIV/CHINA LAKE		CA		0.000		0.814		2018-09		0.000				0.000										0.000		0.814		

		EXPLOSIVES DEV. AND EVAL.						NAWC DIV/CHINA LAKE		CA		0.000		0.200		2018-09		0.000				0.000										0.000		0.200		

		ORDNANCE DEV. AND EVAL.						NSWC/DAHLGREN		VA		0.000		0.600		2018-09		0.000				0.000										0.000		0.600		

		EXPLOSIVES DEV. AND EVAL.						NSWC/INDIAN HEAD DIV.		MD		0.000		1.424		2018-09		0.000				0.000										0.000		1.424		

		GUN PROPULSION AND EVAL.						NSWC/INDIAN HEAD DIV.		MD		0.000		0.330		2018-09		0.000				0.000										0.000		0.330		

		ORDNANCE DEV. AND EVAL.						NSWC/INDIAN HEAD DIV.		MD		0.000		0.551		2018-09		0.000				0.000										0.000		0.551		

		1319 / 4		PE 0603635M / Marine Corps Grnd Cmbt/Supt Sys		1558 / Armored Reconnaissance Vehicle		

		Product Development

		System Development & Demo.		C		FFP		ONR		Arlington, VA		0.000		0.000				0.000				4.700		2020-01								Continuing		Continuing		Continuing

		Prototype Manufacturing		C		FFP		TBD		TBD		0.000		0.000				0.000				6.000		2020-05								Continuing		Continuing		Continuing

		Support

		Program Mgmt - LAV						TACOM		Warren, MI		0.000		0.000				0.000				3.387		2019-12								Continuing		Continuing		Continuing

		Analysis of Alternatives						TACOM		Warren, MI		0.000		0.000				0.000				0.400		2019-11								0.000		0.400		

		Management Services

		AOA Support Contract		C		FFP		HII-MDIS		Huntsville, AL		0.000		0.000				0.000				0.600		2019-11								0.000		0.600		

		1319 / 4		PE 0603635M / Marine Corps Grnd Cmbt/Supt Sys		1964 / Anti-Armor Weapon System		

		Test and Evaluation

		Anti Armor						NSWC Indian Head		Indian Head, MD		2.622		0.000				0.000				0.000										0.000		2.622		

		Saber Battery Replacement						NSWC Crane		Crane, IN		0.000		0.352		2018-02		0.000				0.000										0.000		0.352		

		Management Services

		Need Item Text		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Support		C		FFP		MCSC Quantico		MCSC, Quantico, VA		0.000		0.142		2018-03		0.000				0.980		2020-03								Continuing		Continuing		Continuing

		1319 / 4		PE 0603635M / Marine Corps Grnd Cmbt/Supt Sys		2614 / SMAW Follow-On		

		Support

		Prior Year Cumulative Funding						Various		Various		16.300		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Engineering & Technical Support						NSWC Indian Head		Indian Head, VA		0.986		0.000				0.000				0.500		2020-01								Continuing		Continuing		Continuing

		Engineering & Technical Support						NSWC Dahlgren		Dahlgren, VA		0.122		0.277		2018-01		0.000				0.000										0.000		0.399		

		Management Services

		Prior year cumulative funding						Various		Various		5.415		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 4		PE 0603635M / Marine Corps Grnd Cmbt/Supt Sys		7400 / Combat Capability Development Transition		

		Product Development

		NMESIS ASM OTA		C		BOA		MCSC		Quantico, VA		0.000		0.000				0.000				44.100		2019-12								Continuing		Continuing		Continuing

		NMESIS ROGUE-Fires Development						DOTC		Picatinny, NJ		0.000		0.000				0.000				2.100		2019-12								Continuing		Continuing		Continuing

		Sea Mob Swarming Long Range USVs		C		FFP		TBD		TBD		0.000		0.000				0.000				10.200		2020-01								0.000		10.200		

		Support

		NMESIS Engineering - ASM						NSWC		China Lake, CA		0.000		0.000				0.000				1.500		2019-12								Continuing		Continuing		Continuing

		NMESIS Safety						NSWC		Indian Head, MD		0.000		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		NMESIS Engineering - ROGUE						NSWC		Dahlgren, VA		0.000		0.000				0.000				1.500		2019-12								Continuing		Continuing		Continuing

		NMESIS AFATDS Integration						PFRMS		AMRDEC, AL		0.000		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		NMESIS ASM MIssile Testing						NAS		Point Mugu, CA		0.000		0.000				0.000				7.400		2020-04								Continuing		Continuing		Continuing

		NMESIS Vehicle/Booster Testing						NSWC		China Lake, CA		0.000		0.000				0.000				0.950		2019-10								Continuing		Continuing		Continuing

		Sea Mob Long Range USVs Testing						Various		Various		0.000		0.000				0.000				1.000		2020-07								0.000		1.000		

		Management Services

		NMESIS Travel						Various		Various		0.000		0.000				0.000				0.147		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0603654N / JT Service Explosive Ordn Dev		0377 / JT Service Expl Ord Disp System		

		Product Development

		Primary Hardware Development						NSWCIHEODTD		Indian Head, MD		193.409		2.646		2017-11		0.000		2018-11		3.067		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development		C		FFP		Northrop Grumman		Herndon, VA		12.544		2.600		2017-11		0.000		2018-11		0.000		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development		C		FFP		John Hopkins, MD		Laurel, MD		0.000		5.700		2017-11		4.847		2018-11		0.000		2019-11								0.000		10.547		

		ILS						NSWCIHEODTD		Indian Head, MD		49.090		0.400		2017-11		0.300		2018-11		0.400		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development		C		FPIF		TBD		TBD		0.000		0.000				0.000		2018-11		2.088		2019-11								0.000		2.088		

		Primary Software Development						ARL/Army		Aberdeen Proving Ground		0.000		0.000				1.000		2018-11		2.500		2019-11								0.000		3.500		

		Support

		Program Management Support		C		CPFF		Peraton		Herndon, VA		8.308		0.375		2017-11		0.367		2018-11		0.400		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NSWCIHEODTD		Indian Head, MD		77.319		0.900		2017-11		0.900		2018-12		0.900		2019-11								Continuing		Continuing		Continuing

		Operation Test & Evaluation						NSWCIHEODTD		Indian Head, MD		11.508		0.025		2017-11		0.025		2018-11		0.025		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Managementt Support						NSWCIHEODTD		Indian Head, MD		10.409		0.400		2017-11		0.400		2018-11		0.400		2019-11								Continuing		Continuing		Continuing

		Miscellaneous						NSWCIHEODTD		Indian Head, MD		16.452		0.000				0.000		2018-11		0.000										Continuing		Continuing		Continuing

		1319 / 4		PE 0603654N / JT Service Explosive Ordn Dev		1317 / EOD Diving System		

		Product Development

		Primary Hardware Development						Multiple Activities		Not Specified		44.150		0.950		2017-10		0.850		2018-11		0.455		2019-11								Continuing		Continuing		Continuing

		Software Development						Multiple Activites		Not Specified		6.533		0.208		2017-10		0.170		2018-11		0.065		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						Multiple Activities		Not Specified		8.228		0.000				0.000				0.000										0.000		8.228		

		ILS						Multiple Activities		Not Specified		11.916		0.000				0.000				0.000										0.000		11.916		

		Systems Engineering						NSWC		Panama City		2.845		0.879		2017-10		0.702		2018-11		0.502		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						SPAWAR		San Diego		4.010		1.189		2017-10		0.970		2018-11		0.581		2019-11								Continuing		Continuing		Continuing

		Support

		Program Management Support2		C		CPFF		PERATON		Herndon VA		7.938		0.510		2017-11		0.450		2018-11		0.307		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test & Evaluation						Multiple Activities		Not Specified		8.899		0.663		2017-10		0.585		2018-11		0.289		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						Multiple Activities		Not Specified		1.560		0.000				0.000				0.000										0.000		1.560		

		Management Services

		Program Management Support						NSWCIHEODTD		Indian Head, MD		10.858		0.673		2017-11		0.611		2018-11		0.334		2019-11								0.000		12.476		

		Miscellaneous						NSWC, Activities		Not Specified		6.965		0.021		2017-11		0.019		2018-11		0.000		2019-11								0.000		7.005		

		Acquisition Workforce Fund						Various		Various		0.013		0.000				0.000				0.000										0.000		0.013		

		1319 / 4		PE 0603654N / JT Service Explosive Ordn Dev		3177 / Joint Counter Radio-Controlled IED Elec Warfare		

		Product Development

		Primary Hardware Development		C		CPFF		Northrup Grumman		San Diego, CA		1.929		8.615		2018-06		5.534		2019-01		0.000										Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		Northrup Grumman		San Diego, CA		3.464		3.452		2018-06		2.553		2019-01		0.000										Continuing		Continuing		Continuing

		Software Development		C		CPFF		Northrup Grumman		San Diego, CA		0.964		6.495		2018-06		2.682		2019-01		0.000										Continuing		Continuing		Continuing

		System Integration		C		CPFF		Northrup Grumman		San Diego, CA		0.964		1.952		2018-06		2.405		2019-01		0.000										Continuing		Continuing		Continuing

		Primary Hardware Development						TBD		TBD		0.000		0.000				0.000				0.828		2020-01								0.000		3.354		

		Systems Engineering						TBD		TBD		0.000		0.000				0.000				0.376		2020-01								0.000		1.724		

		Software Development						TBD		TBD		0.000		0.000				0.000				0.510		2020-01								0.000		1.714		

		System Integration						TBD		TBD		0.000		0.000				0.000				0.373		2020-01								0.000		1.525		

		Support

		Loadset Development						JHU/APL, MITRE		Laurel, MD		0.592		4.504		2017-12		1.858		2018-11		0.394		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Various		2.242		7.179		2017-11		6.886		2018-11		1.252		2019-11								Continuing		Continuing		Continuing

		Program Management Support						IHEODTD		Indian Head, MD		0.331		1.241		2017-11		0.645		2018-11		0.159		2019-11								Continuing		Continuing		Continuing

		Loadset Development						IHEODTD		Indian Head, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Test and Evaluation

		Test & Evaluation						NSWC		Various		1.208		5.458		2017-11		1.927		2018-11		0.381		2019-11								Continuing		Continuing		Continuing

		Test & Evaluation						YPG		Yuma, Arizona		0.850		3.175		2017-11		2.606		2018-11		0.485		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPFF		Cydecor		Various		0.224		0.790		2017-12		0.000				0.121		2019-11								Continuing		Continuing		Continuing

		Miscellaneous						NSWC		Various		0.426		0.791		2017-12		0.529		2018-11		0.165		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603654N / JT Service Explosive Ordn Dev		4023 / VSW MCM/Force Protection UUV		

		Product Development

		Primary Hardware Development						Multiple Activities		Not Specified		22.622		4.240		2017-10		3.588		2018-11		3.397		2019-11								0.000		33.847		

		Systems Engineering						NSWC  Activities		Not Specified		16.178		1.478		2017-10		2.613		2018-11		2.363		2019-11								0.000		22.632		

		Primary Hardware Development						NSWCIHEODTD		Indian Head, MD		16.238		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NSWC,  Activities		Not Specified		24.345		1.652		2017-10		2.761		2018-11		2.524		2019-11								Continuing		Continuing		Continuing

		Support

		Technical Support		C		CPFF		PERATON		Herndon, VA		6.262		0.572		2017-11		0.583		2018-11		0.528		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation-WR						NSWC Activities		Not Specified		16.971		3.844		2017-10		3.681		2018-11		3.604		2019-11								0.000		28.100		

		Independent T&E						NSWC Activities		Not Specified		4.311		1.785		2017-10		1.763		2018-11		1.784		2019-11								0.000		9.643		

		Developmental Test & Evaluation						NSWC Activities		Not Specified		10.145		1.284		2017-10		1.269		2018-11		1.272		2019-11								Continuing		Continuing		Continuing

		Independent T&E						NSWCIHEODTD		Indian Head, MD		1.424		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Program Management Support						NSWCIHEODTD		Indian Head, MD		4.485		0.511		2017-11		0.520		2018-11		0.528		2019-11								Continuing		Continuing		Continuing

		Miscellaneous						NSWC Activities		Not Specified		2.303		0.252		2017-11		0.158		2018-11		0.121		2019-11								Continuing		Continuing		Continuing

		DAWDF						Not Specified		Not Specified		0.018		0.000				0.000				0.000										0.000		0.018		

		1319 / 4		PE 0603654N / JT Service Explosive Ordn Dev		9999 / Congressional Adds		

		Support

		Technical Support		C		CPFF		PERATON		Herndon, VA		0.000		0.000				0.828		2018-11		0.000										0.000		0.828		

		Test and Evaluation

		Development Test & Evaluation						NSWC		Panama City		0.000		0.000				3.996		2018-11		0.000										0.000		3.996		

		Management Services

		Program Management						NSWCIHEODTD		Indian Head, MD		0.000		0.000				0.100		2018-11		0.000										0.000		0.100		

		Miscellaneous						NSWCIHEODTD		Indian Head, MD		0.000		0.000				0.076		2018-11		0.000										0.000		0.076		

		1319 / 4		PE 0603713N / Ocean Engineering Tech Dev		0099 / Deep Submergence Bio Med Dev		

		Test and Evaluation

		Development Test & Evaluation						NEDU		Panama City, FL		22.993		1.100		2017-11		0.403		2018-11		0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation						NMRC		Silver Spring, MD		8.410		1.291		2017-11		0.692		2018-11		0.294		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation						DUKE UNIV		Durham, NC		1.121		1.000		2018-07		1.013		2019-07		0.650		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation		C		CPFF		ROH		Arlington, VA		0.282		0.000		2018-05		0.030		2019-05		0.030		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation						Various		Various		0.000		0.143		2018-03		1.334		2019-03		3.050		2020-03								Continuing		Continuing		Continuing

		Development Test & Evaluation		C		FFP		WISCONSIN		Madison, WI		0.987		0.349		2018-02		0.335		2019-02		0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation		C		FFP		SUNY		Buffalo, NY		0.686		0.587		2018-04		0.607		2019-04		0.306		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation						NSWC		Panama City, FL		0.039		0.120		2018-03		0.041		2018-11		0.000										0.000		0.200		

		Management Services

		Travel						Various		Various		0.516		0.030		2017-10		0.032		2018-10		0.030		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0603713N / Ocean Engineering Tech Dev		0394 / Shallow Depth Diving EQ		

		Product Development

		Systems Engineering - Design, Integration (PMS-391 TUP)		C		CPFF		Oceaneering		Hanover, MD		24.409		2.524		2017-10		0.000				0.000										0.000		26.933		

		Systems Engineering - Design, Integration (PMS-391)						NUWC		Newport, RI		0.000		0.000				0.049		2019-01		0.000										0.000		0.049		

		Systems Engineering - Design, Integration (PMS-391)						Various		Various		0.000		0.000				0.000				0.050		2019-12								0.000		0.050		

		Diving Equipment Product Development (00C)		C		CPFF		Phoenix		Largo, MD		0.000		0.430		2018-01		0.000				0.000										0.000		0.430		

		Diving Equipment Product Development (00C)						Various		Various		2.622		0.000				0.400		2018-10		0.589		2019-10								Continuing		Continuing		Continuing

		Diving Equipment Product Development (00C)		C		CPFF		PCCI		Alexandria, VA		0.329		0.880		2018-03		0.680		2019-01		0.463		2020-01								0.000		2.352		

		Diving Equipment Product Development (00C)		C		CPFF		Penn state UARC		Not Specified		0.400		0.200		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Diving Equipment Product Development (00C)						NSWC-PC		Panama City, FL		0.583		0.041		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test and Evaluation (00C)						NEDU		Panama City, FL		0.451		0.075		2018-03		0.205		2019-01		0.051		2020-01								0.000		0.782		

		Management Services

		Travel (00C)						NAVSEA		Washington, DC		0.140		0.013		2017-10		0.007		2018-10		0.026		2019-10								Continuing		Continuing		Continuing

		SBIR Assessment						Various		Various		0.443		0.070		2017-10		0.059		2018-10		0.051		2019-10								0.000		0.623		

		Program  Management Support (00C)		C		CPFF		Unknown		Not Specified		0.017		0.000		2018-03		0.028		2019-03		0.029		2020-03								Continuing		Continuing		Continuing

		1319 / 4		PE 0603721N / Environmental Protection		0401 / Shipboard Waste Mgmt		

		Product Development

		Ancillary Hardware Development						Misc. Contracts		Not Specified		19.149		0.000				0.000				0.000										0.000		19.149		Continuing

		Primary Hardware Development		C		CPFF		Oceaneering		Not Specified		1.000		0.000				0.000				0.000										0.000		1.000		Continuing

		Systems Engineering		C		CPFF		John J. McMullen & Son		Not Specified		4.487		0.000				0.000				0.000										0.000		4.487		Continuing

		Support

		Software Development						SPAWAR		Charleston, SC		10.838		0.000				0.000				0.000										0.000		10.838		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						US Army Corps of Engineers		Norfolk, VA		0.687		0.000				0.000				0.000										0.000		0.687		

		Developmental Test & Evaluation						NSWCCD, Bethesda, MD		Bethesda, MD		214.666		6.250		2017-11		6.800		2018-11		7.600		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSWCIHD		Indian Head, MD		1.086		0.000				0.000				0.000										0.000		1.086		

		Developmental Test & Evaluation						NRL,Wash,DC		Wash,DC		32.576		0.948		2017-11		0.500		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSWCPD, Philladelphia, PA		Philladelphia, PA		0.472		0.441		2017-11		0.301		2018-11		0.279		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						SPAWARSYSCEN		SD,CA		12.308		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation						Misc. Govt Labs		TBD		23.225		0.250		2017-11		0.175		2018-11		0.000		2019-11								0.000		23.650		

		Developmental Test & Evaluation		C		CPFF		SAIC		San Diego, CA		15.570		0.000				0.000				0.000										0.000		15.570		

		Developmental Test & Evaluation		C		CPFF		Misc. Contracts		TBD		13.103		0.000				0.000				0.000										0.000		13.103		

		Process Control Engineering		C		CPFF		M. Rosenblatt & Sons		Arlington, VA		6.547		0.000				0.000				0.000										0.000		6.547		Continuing

		Developmental Test & Evaluation		C		CPFF		ONR		Arlington, VA		0.400		0.000				0.000				0.000										0.000		0.400		Continuing

		Developmental Test & Evaluation						Naval Postgraduate School		Monterey, CA		1.800		0.000				0.000				0.000										0.000		1.800		Continuing

		Process Control Engineering						EPA, Hdqtrs		Washington, DC		0.840		0.000				0.000				0.000										0.000		0.840		Continuing

		Management Services

		Travel						NAVSEA HQ		Washington, DC		0.375		0.000				0.000				0.000										Continuing		Continuing		Continuing

		SBIR Assessment						Not Specified		Not Specified		0.227		0.000				0.000				0.000										0.000		0.227		Continuing

		1319 / 4		PE 0603721N / Environmental Protection		0817 / Environmental Sustainability Development (NESDI)		

		Product Development

		EEC 2						EXWC		PT HUENEME, CA		6.325		0.500		2017-10		0.410		2018-10		0.400		2019-10								Continuing		Continuing		Continuing

		EEC 2						SSC		SAN DIEGO, CA		5.904		0.350		2017-12		0.325		2018-12		0.305		2019-12								Continuing		Continuing		Continuing

		EEC 3						NAWC		PATUXENT RIVER, MD		2.091		0.202		2018-03		0.135		2019-03		0.120		2020-03								Continuing		Continuing		Continuing

		EEC 3						NSWC		BETHESDA, MD		3.850		0.192		2017-11		0.175		2019-02		0.197		2020-02								Continuing		Continuing		Continuing

		EEC 3b						EXWC		PT HUENEME, CA		1.412		0.050		2018-03		0.077		2019-03		0.069		2020-03								Continuing		Continuing		Continuing

		EEC 4						EXWC		PT HUENEME, CA		8.380		0.540		2018-03		0.404		2019-03		0.390		2020-03								Continuing		Continuing		Continuing

		EEC 4						NSWC		BETHESDA, MD		4.388		0.307		2017-11		0.260		2018-11		0.255		2019-11								Continuing		Continuing		Continuing

		EEC 4a						SSC		SAN DIEGO, CA		3.565		0.340		2018-01		0.375		2019-04		0.423		2020-04								Continuing		Continuing		Continuing

		EEC 5						EXWC		PT HUENEME, CA		3.576		0.500		2017-11		0.433		2018-11		0.489		2019-11								Continuing		Continuing		Continuing

		EEC 5						SSC		SAN DIEGO, CA		1.810		0.395		2018-02		0.350		2019-02		0.494		2020-02								Continuing		Continuing		Continuing

		EEC 5						NAWC		PATUXENT RIVER, MD		1.327		0.050		2018-06		0.100		2019-06		0.095		2020-06								Continuing		Continuing		Continuing

		EEC 5						NSWC		BETHESDA, MD		2.290		0.504		2018-01		0.387		2019-01		0.385		2020-01								Continuing		Continuing		Continuing

		EEC 5						NAWCWD		CHINA LAKE, CA		1.360		0.122		2017-12		0.140		2018-12		0.150		2019-12								Continuing		Continuing		Continuing

		EEC 5						NAWC		LAKE HURST, NJ		0.831		0.075		2017-11		0.075		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		EEC 3						FRC - SE		JACKSONVILLE, FL		1.685		0.380		2018-05		0.380		2019-05		0.305		2020-05								Continuing		Continuing		Continuing

		EEC 3						NSWC		San Diego, CA		0.060		0.000				0.000				0.000										Continuing		Continuing		Continuing

		EEC 3						FRC - CE		Cherry Point, NC		0.380		0.075		2018-06		0.075		2019-06		0.085		2020-01								Continuing		Continuing		Continuing

		EEC 3						FRC-SW		San Diego, CA		0.718		0.165		2018-03		0.165		2019-03		0.178		2020-03								Continuing		Continuing		Continuing

		1319 / 4		PE 0603721N / Environmental Protection		2015 / Environmental Restoration RDT&E		

		Test and Evaluation

		PFAS						EXWC		Port Hueneme		0.000		2.525		2018-09		0.000				0.000										0.000		2.525		

		1319 / 4		PE 0603721N / Environmental Protection		9204 / Marine Mammal Research		

		Test and Evaluation

		Mar Ecol & Pop Dynamics						EXWC		Port Hueneme, CA		2.422		0.555		2017-11		0.745		2018-10		0.745		2019-10								Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		NMMF		San Diego, CA		0.135		0.049		2017-11		0.000				0.000										0.000		0.184		

		Mitigation Methods		SS		CPFF		SDSU		San Diego, CA		0.216		0.358		2017-11		0.000				0.000										0.000		0.574		

		Criteria & Thresholds		SS		CPFF		SEAMARCO		Netherlands		0.276		0.040		2017-11		0.000				0.000										0.000		0.316		

		Mitigation Methods						OASIS Technologies, Inc.		Lexington, MA		1.338		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		U Saint Andrews		United Kingdom		0.163		0.343		2017-11		0.400		2018-10		0.000										0.000		0.906		

		Mitigation Methods		SS		CPFF		Biowaves		San Diego, CA		0.139		0.000				0.000				0.000										0.000		0.139		

		Mitigation Methods		SS		CPFF		Syracuse U		Syracuse, NY		0.000		0.030		2017-11		0.000				0.000										0.000		0.030		

		Criteria & Thresholds		SS		CPFF		WHOI		Falmouth, MA		0.000		0.138		2017-11		0.200		2018-10		0.000										0.000		0.338		

		Mitigation Methods						SPAWAR		San Diego, CA		0.988		0.085		2017-11		0.100		2018-10		0.200		2019-10								Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		MARECOTEL		Seabeck, WA		0.000		0.560		2017-11		0.600		2018-10		0.600		2019-10								0.000		1.760		

		Mitigation Methods		SS		CPFF		Scripps Institute		San Diego, CA		0.751		0.297		2017-11		0.200		2018-10		0.000										Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		U Washington		Seattle, WA		0.000		0.403		2017-11		0.300		2018-10		0.000										0.000		0.703		

		Mitigation Methods		SS		CPFF		Oregon State Univ		OR & HI		0.754		0.055		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Criteria & Thresholds						EXWC		Port Hueneme, CA		0.000		0.613		2018-01		0.651		2019-01		1.830		2020-01								0.000		3.094		

		Mar Ecol & Pop Dynamics						NAVAIR		Lakehurst, NJ		0.377		0.130		2017-11		0.075		2018-10		0.075		2019-10								Continuing		Continuing		Continuing

		Mitigan Methods						EXWC		Port Hueneme, CA		0.000		0.183		2018-01		0.515		2019-01		0.715		2020-01								Continuing		Continuing		Continuing

		Mar Ecol & Pop Dynamics		SS		CPFF		BMC Inc.		Chicago, IL		0.441		0.100		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Mitigation Methods						NUWC		Newport, RI		10.657		0.194		2017-11		0.400		2018-10		0.300		2019-10								Continuing		Continuing		Continuing

		Mar Ecol & Pop Dynamics						NPGS		Monterey, CA		3.579		0.030		2017-11		0.030		2018-10		0.030		2019-10								Continuing		Continuing		Continuing

		Mar Ecol & Pop Dynamics						NOAA: Various		La Jolla, CA		3.511		0.000				0.050		2018-10		0.050		2019-10								Continuing		Continuing		Continuing

		Mitigation Methods		SS		CPFF		Scripps Institute		La Jolla, CA		9.715		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Mitigation Methods		SS		CPFF		Oregon State Univ.		Corvallis, OR		2.066		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Criteria & Thresholds						NUWC		Newport, RI		0.000		0.000				0.100		2018-10		0.300		2019-10								0.000		0.400		

		Criteria & Thresholds		SS		CPFF		SPAWAR		San Diego, CA		3.775		0.315		2017-11		0.403		2018-10		0.300		2019-10								Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		Cascadia Research Collective		Olympia, WA		8.249		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Criteria & Thresholds		SS		CPFF		San Diego State Univ		San Diego, CA		2.543		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 4		PE 0603721N / Environmental Protection		9205 / Marine Mammal Settlement		

		Test and Evaluation

		SURTASS						NOAA, HQ		Silver Spring, MD		0.000		2.500		2017-10		2.500		2018-10		1.800		2019-10								0.000		6.800		

		SURTASS						EXWC		Port Hueneme, CA		0.000		0.500		2017-10		0.500		2018-10		1.200		2019-10								0.000		2.200		

		1319 / 4		PE 0603721N / Environmental Protection		9999 / Congressional Adds		

		Product Development

		EEC5						EXWC		Port Hueneme, CA		0.000		0.278		2018-10		0.000				0.000										0.000		0.278		

		EEC5						SSC		San Diego, CA		0.000		0.100		2018-10		0.000				0.000										0.000		0.100		

		EEC5						NSWC		Bethesda, MD		0.000		0.075		2018-10		0.000				0.000										0.000		0.075		

		EEC5						FRC SE		Jacksonville, FL		0.000		0.065		2018-10		0.000				0.000										0.000		0.065		

		EEC5						NAWC		Patuxent River, MD		0.000		0.040		2018-10		0.000				0.000										0.000		0.040		

		EEC5						NAWC		China Lake, CA		0.000		0.040		2018-10		0.000				0.000										0.000		0.040		

		1319 / 4		PE 0603724N / Navy Energy Program		0829 / ENERGY CONSERVATION (ADV)		

		Product Development

		Systems Engineering		C		CPFF		NAVSEA HQ		Washington, DC		0.000		1.110		2018-01		0.000				0.200		2020-01								0.000		1.310		

		Systems Engineering						NSWC DD		Dahlgren, MD		0.100		0.000				0.000				0.000										0.000		0.100		

		Systems Engineering						NSWC PHila		Philadelphia, PA		1.655		1.079		2017-11		0.328		2018-11		0.100		2019-11								0.000		3.162		

		Primary Hardware Development						NSWC Carderock		Bethesda, MD		8.983		0.000				0.000				0.000										0.000		8.983		

		Systems Engineering						NSWC PHD		Port Hueneme, CA		0.100		0.000				0.000				0.000										0.000		0.100		

		Systems Engineering		C		CPAF		NSWC Carderock		Bethesda, MD		6.635		0.313		2018-11		0.000				0.000										0.000		6.948		

		Engineering Development						NSWC Carderock		Bethesda, MD		8.369		0.000				0.000				0.000										0.000		8.369		

		Demonstration & Evaluation						NSWC Carderock		Bethesda, MD		8.149		0.000				0.000				0.000										0.000		8.149		

		System Development		C		BOA		NAWC-AD		Lakehurst, NJ		1.300		1.286		2018-01		2.169		2019-01		0.883		2020-01								0.000		5.638		

		Primary Hardware Development		C		CPAF		NSWC PHila		Philadelphia, PA		0.000		0.000				0.000				0.000										0.000		0.000		

		System Engineering						NSWC CR		Crane, Indiana		0.000		0.300		2018-12		0.000				0.000										0.000		0.300		

		System Engineering						NUWC NPT		Newport, Rhode Is		0.000		0.193		2018-12		0.000				0.000										0.000		0.193		

		Support

		Development Support						NSWC Carderock		Bethesda, MD		2.843		0.000		2018-01		0.344		2018-11		0.217		2019-11								Continuing		Continuing		Continuing

		Software Support						NSWC Carderock		Bethesda, MD		0.522		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Logistics Support						NSWC Carderock		Bethesda, MD		1.200		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Study Anaylsis						NSWC Carderock		Bethesda, MD		1.174		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development Support		C		CPAF		NSWC SSES		Philadelphia, PA		0.878		0.000				0.100		2019-01		0.050		2020-01								0.000		1.028		

		Development Support		C		CPFF		NAVSEA HQ		Washington, DC		0.249		1.316		2018-12		0.479		2019-01		0.421		2020-01								0.000		2.465		

		Software Support		C		CPAF		NSWC SSES		Philadelphia, PA		0.281		0.000				0.000				0.000										0.000		0.281		

		Software Support		C		CPAF		NAVSEA HQ		Washington, DC		1.200		0.000				0.000				0.000										0.000		1.200		

		Development Support						NSWC PHila		Philadelphia, PA		2.146		0.150		2017-12		0.494		2018-11		0.397		2019-11								0.000		3.187		

		Development Support		C		CPAF		SUPSHIP		Bath, MA		0.000		0.000				0.000				0.000										0.000		0.000		

		Development Support						NSWC DD		Dahlgren, Va		0.000		0.050		2018-12		0.000				0.000										0.000		0.050		

		Test and Evaluation

		Developmental Test & Evaluation						NSWC Carderock		Bethesda, MD		9.961		0.000				0.085		2018-12		0.000										Continuing		Continuing		Continuing

		Operational Test & Evaluation						NSWC Carderock		Bethesda, MD		10.645		0.000				0.000				0.000										Continuing		Continuing		Continuing

		LIve Fire Test & Evaluation						NSWC Carderock		Bethesda, MD		0.382		0.000				0.000				0.000										0.000		0.382		

		Developmental Test & Evaluation		C		CPAF		NSWC Philadelphia		Philadelphia, PA		0.383		0.000				0.000				0.000										0.000		0.383		

		Developmental Test & Evaluation						NSWC SSES		Philadelphia, PA		0.549		0.369		2018-02		0.000				0.000										0.000		0.918		

		Developmental Test & Evaluation						APL		Washington, DC		0.000		0.000				0.085		2019-01		0.000										0.000		0.085		

		System Development		C		BOA		NAWC-AD		Lakehurst, NJ		0.000		0.000				0.000				1.924		2020-01								0.000		1.924		

		Management Services

		Program Management Support						NSWC Philadelphia		Philadelphia, PA		6.680		0.420		2017-11		0.000				0.000										0.000		7.100		

		Travel						NAVSEA HQ		Washington, DC		0.189		0.013		2017-12		0.007		2018-12		0.007		2019-12								0.000		0.216		

		Total Assets						NSWC Carderock		Bethesda, MD		0.352		0.000				0.000				0.000										0.000		0.352		

		Program Management Support		C		CPFF		NAVSEA HQ		Washington, DC		1.680		0.813		2018-01		1.378		2019-01		1.388		2020-01								0.000		5.259		

		Program Management Support						NSWC Carderock		Bethesda, MD		0.675		0.357		2017-11		0.020		2019-03		0.020		2020-03								0.000		1.072		

		1319 / 4		PE 0603724N / Navy Energy Program		0838 / Mobility Fuels (ADV)		

		Product Development

		Systems Engineering						NRL		Washington, D.C.		5.052		1.100		2017-12		0.800		2018-12		1.000		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		16.818		2.297		2017-12		2.046		2018-12		2.187		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Philadelphia, PA		3.778		0.150		2018-01		0.500		2019-01		0.500		2020-01								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Bethesda, MD		0.312		0.050		2018-02		0.100		2019-03		0.000										0.000		0.462		

		Systems Engineering		C		FFP		Various		Various		0.960		1.123		2018-03		0.652		2019-04		1.021		2020-04								0.000		3.756		3.756

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		0.161		0.000				0.000				0.000										0.000		0.161		

		Test and Evaluation

		Test Fuel		C		FFP		Various		Various		2.000		0.000				0.000				0.000										0.000		2.000		2.000

		Test Fuel		C		FFP		Applied Research Associates		Albuquerque, NM		3.858		0.000				0.000				0.000										0.000		3.858		3.858

		Hardware Testing						NAWCAD		Patuxent River, MD		4.449		0.200		2017-12		0.200		2018-12		1.000		2019-12								Continuing		Continuing		Continuing

		Hardware Testing		C		CPFF		Life Cycle Engineering		Charleston, SC		12.980		2.000		2017-12		1.943		2019-04		2.000		2020-03								0.000		18.923		18.923

		Hardware Testing		SS		CPFF		Rolls Royce		Indianapolis, IN		2.912		0.000				0.000				0.000										0.000		2.912		2.912

		Hardware Testing		C		CPFF		Univ of Dayton Research Inst		Dayton, OH		0.889		0.000				0.400		2019-02		0.000										0.000		1.289		1.289

		Hardware Testing						US Naval Academy		Annapolis, MD		0.098		0.050		2018-05		0.050		2019-04		0.040		2020-04								0.000		0.238		

		Hardware Testing		C		CPFF		General Electric		Lynn, MA		1.237		0.000				0.000				0.000										0.000		1.237		1.237

		Hardware Testing						NSWC		Philadelphia, PA		0.080		0.000				0.000				0.000										0.000		0.080		

		Hardware Testing		C		FFP		Various		Various		6.183		0.500		2018-01		0.920		2019-02		0.223		2020-03								0.000		7.826		7.826

		Hardware Testing						NSWC		Port Hueneme, CA		0.200		0.000				0.000				0.000										0.000		0.200		

		Hardware Testing		C		CPFF		DL Mgmt Services JT Venture		Plainfield, IL		0.004		0.000				0.000				0.000										0.000		0.004		0.004

		Fuel Delivery						DLA-Energy		Ft. Belvoir, VA		0.647		0.000				0.000				0.050		2020-01								0.000		0.697		

		Fuel Blend Testing						Naval Medical Research Unit		Dayton, OH		0.042		0.000				0.000				0.000										0.000		0.042		

		Prior year T & E no longer funded in the FYDP						Various		Various		21.212		0.000				0.000				0.000										0.000		21.212		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		1.291		0.300		2017-12		0.300		2018-12		0.250		2019-12								Continuing		Continuing		Continuing

		Program Management Support						NAVSUP		San Diego, CA		0.027		0.000				0.000				0.000										0.000		0.027		Continuing

		Program Management Support		C		FFP		Coord Research Council		Alpharetta, GA		0.050		0.010		2017-11		0.010		2018-11		0.010		2019-11								0.000		0.080		0.080

		Program Management Support						NAVSEA		Washington, DC		0.004		0.002		2017-11		0.000				0.000										0.000		0.006		

		Prior year Mgmt Supp no longer funded in the FYDP						Various		Various		6.583		0.000				0.000				0.000										0.000		6.583		

		1319 / 4		PE 0603724N / Navy Energy Program		0928 / Shore Energy Technology		

		Product Development

		Renewable Energy						EXWC		Port Hueneme, CA		42.260		0.000		2017-12		0.000				0.040		2019-12								Continuing		Continuing		Continuing

		Energy Efficiency, Security and Systems (Includes cybersecurity)						EXWC		Port Hueneme, CA		4.627		1.773		2017-10		1.704		2018-10		1.374		2019-10								Continuing		Continuing		Continuing

		Energy Storage						EXWC		Port Hueneme, CA		5.322		0.000		2017-12		0.000				0.455		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603724N / Navy Energy Program		0996 / Aircraft Energy Conservation		

		Product Development

		Systems Engineering						NAWCAD		Patuxent River, MD		5.645		1.724		2017-11		1.917		2018-12		2.257		2019-12								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		Lockheed Martin		Fort Worth, TX		0.684		0.000				0.000				0.000										0.000		0.684		0.684

		Systems Engineering		C		FFP		The Boeing Co.		St. Louis, MO		0.400		0.000				0.000				0.000										0.000		0.400		0.400

		Systems Engineering		C		CPFF		TBD		TBD		0.064		0.000				0.000				0.000										0.000		0.064		0.064

		Systems Engineering		C		CPFF		The Boeing Company		Seattle, WA		1.150		0.000				0.600		2019-01		0.000										0.000		1.750		1.750

		Systems Engineering		C		CPFF		Various		Various		3.669		4.340		2018-03		5.425		2019-03		3.100		2020-03								0.000		16.534		19.034

		Prior year Sys Eng no longer funded in the FYDP						Various		Various		2.464		0.000				0.000				0.000										0.000		2.464		

		Systems Engineering		C		BA		Deloitte Consulting		Alexandria, VA		0.700		0.900		2018-01		1.200		2019-04		1.000		2020-04								0.000		3.800		3.800

		Test and Evaluation

		Hardware Testing		C		CPFF		PWA		Hartford, CT		99.851		0.000				0.000				0.000										0.000		99.851		99.851

		Hardware Testing						NAWCAD		Patuxent River, MD		4.585		0.300		2018-01		0.000				1.000		2020-01								Continuing		Continuing		Continuing

		Hardware Testing		C		CPFF		Lockheed		Fort Worth, TX		15.674		0.000				0.000				0.000										0.000		15.674		15.674

		Prior year T&E no longer funded in the FYDP						Various		Various		0.100		0.000				0.000				0.000										0.000		0.100		

		Test and Evaluation		C		CPFF		The Boeing Company		Seattle, WA		1.500		0.000				0.000				0.000										0.000		1.500		1.500

		Hadware Testing		C		CPFF		Various		Various		0.000		0.000				1.000		2019-03		3.000		2020-03								0.000		4.000		4.000

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		1.570		0.350		2017-11		0.400		2018-12		0.400		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		FFP		Deloitte Consulting		Alexandria, VA		2.415		0.000				0.000				0.000										0.000		2.415		2.415

		Program Management Support						NAWCWD		China Lake, CA		0.010		0.000				0.000				0.000										0.000		0.010		

		Prog Mgnt no longer funded in the FYDP						Various		Various		2.087		0.000				0.000				0.000										0.000		2.087		

		1319 / 4		PE 0603724N / Navy Energy Program		9999 / Congressional Adds		

		Product Development

		Hydrokinetic Energy Research & Development						EXWC		Port Hueneme, CA		12.069		3.846		2019-01		0.000				0.000										0.000		15.915		

		Renewable Energy Development						EXWC		Port Hueneme, CA		14.507		9.641		2019-01		7.000		2020-01		0.000										0.000		31.148		

		Installation Energy Efficiency Enhancements						EXWC		Port Hueneme, CA		4.836		0.000				0.000				0.000										0.000		4.836		

		Natural Gas Technology						EXWC		Port Hueneme, CA		0.000		4.000		2019-01		0.000				0.000										0.000		4.000		

		1319 / 4		PE 0603725N / Facilities Improvement		0995 / Naval Facilities System		

		Product Development

		Waterfront Facilities, Repair, Upgrade and Services Life Extension						NAVFAC EXWC		Pt Hueneme, CA		3.589		0.707		2017-12		2.831		2018-10		0.769		2019-10								Continuing		Continuing		Continuing

		Sustainment, Restoration and Modernization						NAVFAC EXWC		Pt Hueneme, CA		6.246		1.056		2017-10		1.247		2018-10		1.471		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0603725N / Facilities Improvement		3155 / Force Protection Ashore		

		Support

		Command and Control Capability Development: Government Engineering Support						SPAWAR		San Diego, CA		0.499		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Installation Protection: Airborne Threat						NAWCAD/ONR		Pax River, MD		0.538		0.369		2018-02		0.330		2018-11		0.450		2019-12								0.000		1.687		

		Access Control Point (ACP)						SPAWAR		San Diego, CA		0.000		0.000				0.000				0.250		2019-12								0.000		0.250		

		Waterside Intelligent Video Security System (WSIVDS)						SPAWAR		San Diego, CA		0.000		0.000				0.000				0.500		2019-12								0.000		0.500		

		Command and Control Capability Development: Virtual Field Support						SPAWAR		San Diego, CA		0.425		0.252		2018-02		0.220		2018-11		0.000										0.000		0.897		

		Waterside Protection: Boat Barriers		C		CPFF		CTTSO		CTTSO		0.267		0.410		2018-02		0.369		2018-11		0.000										0.000		1.046		

		Sensor Assessment Cell (SAC) Capability Development						SPAWAR		San Diego, CA		0.000		0.000				0.304		2018-11		0.000										0.000		0.304		

		Installation Protection Capability Development - Integrated Physical Security and Access Control Automation: Spiral Development						NSWC		Dahlgren, VA		0.597		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Installation Protection Capability Development -Integrated Physical Security and Access Control Automation:Test & Evaluation (DT)						NSWC		Dahlgren, VA		0.449		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Installation Protection Capability Development - Integrated Physical Security and Access Control Automation:Test & Evaluation (OT)						SPAWAR		San Diego, CA		0.332		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Water Protection - Common Information Exchange Spiral Development						SSC-PAC		SSC-PAC		0.244		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Installation Protection - Versatile Access Control Spiral Development						NSWC		Dahlgren, VA		0.339		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Waterside Protection - Boat Barrier Electronic Infrastructure - Spiral Development						SSC-PAC		SSC-PAC		0.484		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 4		PE 0603739N / Navy Logistic Productivity		2955 / JEDMICS		

		Support

		Development Support		C		IDIQ		Smartronix		Hollywood, MD		1.489		0.157		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Development Support		C		IDIQ		KBR/Wyle		Lexington Park, MD		0.000		0.000				0.160		2018-10		0.000										0.000		0.160		0.160

		Development Support						TBD		TBD		0.000		0.000				0.000				0.160		2019-10								0.000		0.160		

		Software Development						Northrop Grumman Information		McLean, VA		39.610		2.092		2017-11		2.701		2018-11		2.668		2019-11								Continuing		Continuing		Continuing

		Prior Year Support no Longer Funded in Budget Year or Out years						Various		Various		0.216		0.000				0.000				0.000										0.000		0.216		

		Test and Evaluation

		Developmental Test & Evaluation						WR-ALC/TILAB		Robins AFB, GA		2.572		0.026		2017-10		0.026		2018-10		0.026		2019-10								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						Naval Air Warfare Center		NAS Patuxent River, MD		0.305		0.015		2017-10		0.015		2018-10		0.015		2019-10								Continuing		Continuing		Continuing

		Travel						Various		Various		0.288		0.011		2018-07		0.011		2019-07		0.011		2020-07								Continuing		Continuing		Continuing

		Prior Year Mgmt no Longer Funded in Budget Year or Out years						Various		Various		1.083		0.000				0.000				0.000										0.000		1.083		

		1319 / 4		PE 0603739N / Navy Logistic Productivity		3223 / Logistics R&D		

		Product Development

		Effective Food Service Management		C		FFP		Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Quality of Life Services Modernization & Cost Reduction (Initiative 1)		C		FFP		BSC		Mechanicsburg, PA		0.259		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Quality of Life Services Modernization & Cost Reduction (Initiative 2)		C		FFP		Various		Various		0.785		0.252		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Readiness through Logistics Solutions		C		FFP		SSDM		Scott AFB, IL		1.075		0.128		2017-12		0.000				0.355		2019-12								Continuing		Continuing		Continuing

		Clothing Protection for the Warfighter		C		FFP		NCTRF		Natick,MA		0.925		0.201		2017-12		0.000				0.361		2019-10								Continuing		Continuing		Continuing

		Supply Chain Optimization		C		FFP		Varios		Varios		0.000		0.000				0.000				0.261		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603790N / NATO Research and Deve		2293 / NATO Cooperative R & D		

		Product Development

		Developmental Test and Evaluation		C		FP		NAVSEA		Washington Navy Yard, DC		26.626		0.250		2018-04		0.669		2018-12		0.668		2019-12								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		NSWC		West Bethesda, MD		13.621		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		NUWC		Newport, RI		2.352		0.409		2017-12		0.300		2018-12		0.300		2019-12								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		SPAWAR		San Diego, CA		5.353		0.818		2018-04		1.000		2019-01		0.850		2020-01								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		NAVAIR		Patuxent River, MD		2.136		1.893		2017-12		0.353		2018-12		0.349		2019-12								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		NRL		Washington, DC		2.484		1.392		2017-10		1.830		2018-11		1.180		2019-11								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		NAWC		Point Mugu, CA		7.100		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		FP		Miscellaneous		Washington Navy Yard		15.723		1.170		2018-03		1.500		2019-04		1.300		2020-05								Continuing		Continuing		Continuing

		Deveiopmental Test and Evaulation		C		FP		MARCOR		Washington.DC		1.200		0.000				0.000				0.000										0.000		1.200		

		Developmental Test and Evaulation		C		FP		NSWCCD		Carderock, MD		2.035		0.900		2018-05		0.625		2019-04		0.625		2020-04								0.000		4.185		

		Developmental Test and Evaulation		C		FP		ONR		Arlington, VA		2.475		0.000				0.775		2019-03		0.725		2020-03								0.000		3.975		

		Developmental Test and Evaluation		C		FP		USMC		Qunatic VA		0.000		0.000				0.500		2019-05		0.550		2020-05								0.000		1.050		

		Developmental Test and Evaulation		C		FP		NSWC		Indian Head, MD		0.000		0.250		2018-01		0.000				0.000										0.000		0.250		

		Developmental Test and Evaulation		C		FP		NSWC		Panama City , FL		0.000		0.250		2017-12		0.200		2018-10		0.200		2019-10								0.000		0.650		

		Developmental Test and Evaulation		C		FP		GSA		Washington, DC		0.000		0.400		2018-02		0.400		2019-03		0.200		2020-03								0.000		1.000		

		Developmental Test and Evaulation		C		FP		DISA		Ft Meade MD		0.000		0.000				1.500		2018-12		0.750		2019-12								0.000		2.250		

		Developmental Test and Evaulation		C		FP		CDSA		Dam Neck, VA		0.000		1.020		2018-03		0.000				0.000										0.000		1.020		

		Support

		ACQ Workforce Fund						Various		Various		0.049		0.000				0.000				0.000										0.000		0.049		

		1319 / 4		PE 0603795N / Land Attack Tech		2020 / Advanced Gun System Projectile		

		Product Development

		155mm Cartridge Case Facility Equipment Installation						DOTC		Picatinny, NJ		0.000		0.413		2018-03		0.000				0.000										0.000		0.413		

		Support

		Alternative Projectile Studies						NSWC Dahlgren		Dahlgren, VA		0.000		0.782		2017-10		0.000				0.000										0.000		0.782		

		Alternative Projectile Studies						NSWC IHEOTD		Indian Head MD		0.000		0.428		2017-10		0.000				0.000										0.000		0.428		

		Alternative Projectile Studies						NSWC IHEOTD		Picatinny, NJ		0.000		0.118		2017-10		0.000				0.000										0.000		0.118		

		Alternative Projectile Studies						NAWC,CL		China Lake, CA		0.000		0.390		2018-07		0.000				0.000										0.000		0.390		

		Alternative Projectile Studies						ARDEC		Picatinny, NJ		0.000		0.219		2019-01		0.000				0.000										0.000		0.219		

		Contractor Support Services		C		CPFF		Various		Various		0.000		0.328		2019-01		0.000				0.000										0.000		0.328		

		Test and Evaluation

		Range Services for Alternative Projectile Studies						NSWC DD		Dahlren, VA		0.000		0.128		2018-07		0.000				0.000										0.000		0.128		

		Management Services

		Government Support Service						NAVSEA		Washington, DC		0.000		0.078		2018-07		0.000				0.000										0.000		0.078		

		1319 / 4		PE 0603795N / Land Attack Tech		2038 / ADVANCED MINOR CALIBER GUN		

		Product Development

		Counter-UAS (JUONS CC-0558) Primary Product Integration		SS		BOA		BAE Systems		Minneapolis MN		12.725		1.718		2018-02		0.550		2019-03		0.000										Continuing		Continuing		Continuing

		MK38 Counter UAS/USV Improvement Primary Product Integration		C		CPFF		TBD		Not Specified		0.000		0.000				0.000				3.000		2020-03								0.000		3.000		

		Support

		Government Engineering Services						NSWC, DD		Dahlgren, VA		2.749		0.150		2018-07		0.750		2019-03		1.300		2019-11								0.000		5.047		

		Government Engineering Services						NSWC, IHD		Picatinny, NJ		0.640		0.050		2018-07		0.050		2019-03		0.100		2019-11								0.000		0.940		

		Government Engineering Services						NSWC, CR		Crane, IN		0.065		0.100		2018-07		0.050		2019-03		0.100		2019-11								0.000		0.345		

		1319 / 4		PE 0603795N / Land Attack Tech		3401 / Guided Projectile		

		Product Development

		5 Inch Cartridge Case Process Modification		C		CPFF		Rock Island		Rock Island, IN		0.000		0.684		2018-06		0.000				0.000										0.000		0.684		16.000

		Interface Development						NSWC Dahlgren		Dahlgren, VA		0.000		1.085		2018-06		0.000				0.000										0.000		1.085		

		Tech Maturation						MIT		Boston, MA		0.000		0.350		2018-07		0.000				0.000										0.000		0.350		

		Tech Maturation						NSWC IH		Indian Head, MD		0.000		4.452		2018-06		0.000				0.000										0.000		4.452		

		Tech Maturation						APL		Laurel, MD		0.000		0.312		2018-04		0.000				0.000										0.000		0.312		

		Support

		Combat System and Terminal Guidance Analyses		C		CPFF		APL		Laurel, MD		0.000		0.500		2018-07		0.000				0.175		2019-11								0.000		0.675		

		Systems Engineering, Cyber, T&E, Software Guidance, and Electronic Engineering						NSWC DD		Dahlgren, VA		0.000		2.000		2017-10		0.670		2018-11		2.220		2019-11								0.000		4.890		

		Program Office Contractor Services		C		CPFF		Various		Arlington, VA		0.000		1.415		2017-10		0.030		2018-11		0.659		2019-11								Continuing		Continuing		Continuing

		Program Support Services						MITRE		McLean, VA		0.000		0.089		2017-11		0.000				0.000										0.000		0.089		

		Program Support Services						NPS		Monterey, CA		0.000		0.090		2017-11		0.000				0.000										0.000		0.090		

		Fuzing, Warhead, Propellant Charge						NSWC IH		Indian Head, MD		0.000		0.150		2017-10		0.000				0.744		2019-11								0.000		0.894		

		CM/Data Management, Acquisition Support, Logistics						NSWC IH		Picatinny, NJ		0.000		0.630		2017-10		0.000				0.788		2019-11								0.000		1.418		

		Test and Evaluation

		T&E Support						NSWC Dahlgren		Dahlgren, VA		0.000		0.025		2018-05		0.000				0.000										0.000		0.025		

		1319 / 4		PE 0603795N / Land Attack Tech		9999 / Congressional Adds		

		Product Development

		Testing and Interface Development						NSWC DD		Dahlgren, VA		0.000		0.000				1.333		2019-01		0.000										0.000		1.333		

		Tech Maturation						JHU APL		Laurel, MD		0.000		0.000				0.593		2018-12		0.000										0.000		0.593		

		Tech Maturation						MIT LL		Arlington, VA		0.000		0.000				0.350		2018-12		0.000										0.000		0.350		

		Tech Maturation						NSWC Carderock		Bethesda, MD		0.000		0.000				0.120		2019-02		0.000										0.000		0.120		

		Fuzing, Warhead, propelling Charge						NSWC IH		indian Head, MD		0.000		0.000				0.253		2019-01		0.000										0.000		0.253		

		Support

		Sys. Eng.,Cyber, T&E						NSWC DD		Dahlgren, VA		0.000		0.000				1.234		2019-01		0.000										0.000		1.234		

		CDIM, Acq. Support, ILS						NSWC - IH PIC Det.		Picatinny, NJ		0.000		0.000				0.810		2019-01		0.000										0.000		0.810		

		Program Eng Support		C		CPFF		Various		Various		0.000		0.000				0.307		2018-12		0.000										0.000		0.307		

		Test and Evaluation

		Need Item Text		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 4		PE 0603851M / Joint Non-Lethal Weapons Testing		2319 / Non-Lethal Weapons		

		Product Development

		NLW Product Development						ARDEC		Picatinny, NJ		55.742		1.129		2017-10		3.192		2018-10		2.757		2019-10								Continuing		Continuing		Continuing

		NLW Product Development						SOCOM		McDill AFB, FL		26.340		0.000				0.289		2018-10		0.000										Continuing		Continuing		Continuing

		NLW Product Development						NSWC		Various		46.952		3.841		2017-10		6.175		2018-10		6.297		2019-10								Continuing		Continuing		Continuing

		NLW Product Development						USAF		Ft. Sam Houston AFB, TX		58.886		0.690		2017-10		0.525		2018-10		0.515		2019-10								Continuing		Continuing		Continuing

		NLW Product Development						MCSC		Quantico, VA		33.719		1.475		2017-10		0.475		2018-10		0.395		2019-10								Continuing		Continuing		Continuing

		NLW Product Development						Uniformed Services		Various		177.416		7.774		2017-10		7.718		2018-10		9.629		2019-10								Continuing		Continuing		Continuing

		Prior Year NLW Product Development						Various		Various		65.401		0.000				0.000				0.000										0.000		65.401		

		Support

		NLW Support Cost						NSWC		Dahlgren, VA		17.374		0.618		2017-10		0.632		2018-10		0.737		2019-10								Continuing		Continuing		Continuing

		Management Services

		JNLW Management Support						MCSC		Quantico, VA		25.305		8.407		2017-10		8.575		2018-10		8.136		2019-10								Continuing		Continuing		Continuing

		Prior Year Management Services						Various		Various		40.721		0.000				0.000				0.000										0.000		40.721		

		1319 / 4		PE 0603860N / JT Precision Approach & Ldg Sys		2329 / JPALS		

		Product Development

		Ship Integration						NAWCAD		Pax River, MD		55.390		12.482		2017-11		12.296		2018-11		7.725		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development - EMD Phase I		C		CPIF		Raytheon		Fullerton, CA		410.181		0.000				0.000				0.000										0.000		410.181		410.181

		Primary Hardware Development -  New EMD Contract		C		CPIF		Raytheon		Fullerton, CA		68.190		60.693		2017-11		60.860		2018-11		30.073		2019-11								40.100		259.916		259.916

		JPALS Modifications for ARC-210		C		CPFF		RCI		Cedar Rapids, IA		5.104		0.000				1.849		2018-11		2.650		2019-11								0.700		10.303		10.303

		Risk Reduction for Auto-land - FFRDC Support						JHU		Laurel, MD		0.493		0.000				0.000				0.000										0.000		0.493		

		Prior Year Prod Dev no longer funded in the FYDP						Various		Various		249.870		0.000				0.000				0.000										0.000		249.870		

		Support

		Systems Engineering Support						NAWCAD		Pax River, MD		175.381		16.822		2017-11		16.375		2018-11		1.963		2019-11								Continuing		Continuing		Continuing

		Integrated Logistics Support						NAWCAD		Pax River, MD		27.883		2.659		2017-11		2.682		2018-11		0.725		2019-11								Continuing		Continuing		Continuing

		Prior Year Support Costs non longer funded in FYDP						Various		Various		21.514		0.000				0.000				0.000										0.000		21.514		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Pax River, MD		69.646		6.637		2017-11		2.772		2018-11		0.000										Continuing		Continuing		Continuing

		Operational Test & Evaluation						COMOPTEVFOR		Norfolk, VA		4.308		0.637		2017-11		0.638		2018-11		0.726		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						NAWCAD		Pax River, MD		0.000		0.000				0.000				6.387		2019-11								0.000		6.387		

		Management Services

		Program Management Support						NAWCAD		Pax River, MD		22.717		3.035		2017-11		3.050		2018-11		0.917		2019-11								Continuing		Continuing		Continuing

		PM Support-MSS		C		CPFF		Amelex		Pax River, MD		14.036		0.808		2017-11		0.829		2018-11		0.133		2019-11								1.069		16.875		16.875

		PM Support-MSS		C		CPFF		Avian		Pax River, MD		1.592		0.000				0.000				0.000										0.000		1.592		1.592

		PM Support-MSS		C		CPFF		SAIC		Pax River, MD		2.346		0.141		2017-11		0.142		2018-11		0.000										0.000		2.629		2.629

		Travel						NAVAIR		Pax River, MD		0.320		0.070		2017-11		0.073		2018-11		0.042		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0603925N / Directed Energy and Electric Weapon System		2731 / High Energy Laser Counter ASCM Project (HELCAP)		

		Product Development

		Laser Weapon Control Design and Fabricate						NSWC Dahlgren		Dahlgren VA		0.000		0.000				0.000				2.500		2019-10								0.000		2.500		

		Laser Weapon Control Design and Fabricate		C		CPFF		TBD		Not Specified		0.000		0.000				0.000				1.750		2019-12								0.000		1.750		

		HELCAP Mission Analysis						NSWC Dahlgren		Dahlgren VA		0.000		0.000				0.000				1.000		2019-10								0.000		1.000		

		Support

		HELCAP Systems Engineering, Program Management						NSWC Dahlgren		Dahlgren VA		0.000		0.000				0.000				1.250		2019-10								0.000		1.250		

		Test and Evaluation

		ASCM detect to defeat demonstration planning						NSWC Dahlgren		Dahlgren VA		0.000		0.000				0.000				0.750		2019-10								0.000		0.750		

		ASCM detect to defeat demonstration test site long lead assets and preparations		C		CPFF		NSWC Port Hueneme		Hueneme, CA		0.000		0.000				0.000				1.500		2019-10								0.000		1.500		

		Management Services

		HELCAP Program Management /Engineering Support		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.250		2019-10								0.000		0.250		

		1319 / 4		PE 0603925N / Directed Energy and Electric Weapon System		3402 / Surface Navy Laser Weapon System (SNLWS)		

		Product Development

		SNLWS  Development		C		CPIF		Lockheed Martin Aculight		Bothell, WA		0.000		32.000		2018-01		55.410		2018-10		57.199		2019-10								Continuing		Continuing		Continuing

		Support

		SNLWS Systems Engineering, Program Management, GFE/GFI						NSWC Dahlgren		Dahlgren, VA		0.000		9.066		2017-11		13.323		2018-11		18.121		2019-11								Continuing		Continuing		Continuing

		SNLWS Ship Installation, Integration & Documentation		C		CPAF		BIW		Bath, ME		0.000		0.103		2018-02		2.974		2019-01		4.850		2020-01								Continuing		Continuing		Continuing

		SNLWS Combat System Integration/Licenses		C		CPFF		Lockheed Martin		Moorestown, NJ		0.000		1.433		2017-10		6.067		2019-01		2.500		2020-01								Continuing		Continuing		Continuing

		SNLWS Systems Engineering						NSWC Crane		Crane, IN		0.000		0.270		2017-11		0.162		2018-11		0.162		2019-11								Continuing		Continuing		Continuing

		SNLWS Systems Engineering						NSWC PHD		Port Hueneme, CA		0.000		0.477		2017-11		0.280		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		SNLWS Systems Engineering						SSC PAC		San Diego, CA		0.000		0.146		2017-11		0.199		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		SNLWS Systems Engineering						NPS		Monterey, CA		0.000		0.150		2017-11		0.100		2018-12		0.100		2019-11								Continuing		Continuing		Continuing

		SNLWS Systems Engineering						MIT LL		Lexington, MA		0.000		0.005		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		SNLWS Systems Engineering		C		CPFF		PSU EOC		Freeport, PA		0.000		0.500		2018-02		0.300		2018-12		0.300		2019-12								Continuing		Continuing		Continuing

		SNLWS Technical Director						NSWC Crane		Crane, IN		0.000		0.280		2017-11		0.324		2018-11		0.325		2019-11								Continuing		Continuing		Continuing

		SNLWS Product Support						NSWC PHD		Port Hueneme, CA		0.000		0.182		2017-11		0.902		2018-11		0.600		2019-11								Continuing		Continuing		Continuing

		Installation APM						NSWC Dam Neck		Dam Neck, VA		0.000		0.168		2018-11		0.150		2019-11		0.150		2020-09								Continuing		Continuing		Continuing

		Test and Evaluation

		SNLWS Test & Evaluation						SSC PAC		San Diego, CA		0.000		0.122		2017-11		0.000				0.250		2019-11								Continuing		Continuing		Continuing

		SNLWS Test & Evaluation						NSWC PHD		Port Hueneme, CA		0.000		0.133		2017-11		0.818		2018-11		1.200		2019-11								Continuing		Continuing		Continuing

		SNLWS Test & Evaluation						NSWC Crane		Crane, IN		0.000		0.000				0.250		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		SNLWS Test & Evaluation						NSWC Dahlgren		Dahlgren, VA		0.000		0.707		2017-11		0.573		2018-11		0.900		2019-11								Continuing		Continuing		Continuing

		Management Services

		SNLWS Program Management/Engineering Support		C		CPFF		GRYPHON Technologies		Washington, D.C.		0.000		0.265		2018-06		0.500		2019-02		0.000										Continuing		Continuing		Continuing

		SNLWS Program Management/Engineering Support		C		CPIF		SPA		Washington, D.C.		0.000		0.950		2018-02		1.011		2018-12		1.012		2019-12								Continuing		Continuing		Continuing

		SNLWS Travel						NAVSEA		Washington, D.C.		0.000		0.125		2018-02		0.150		2019-02		0.150		2020-02								Continuing		Continuing		Continuing

		SNLWS Program Management		C		CPFF		TMB		Washington, D.C.		0.000		0.162		2018-06		0.170		2018-12		0.000										Continuing		Continuing		Continuing

		SNLWS Program Management						TBD		TBD		0.000		0.000				0.000				0.670		2019-12								Continuing		Continuing		Continuing

		SNLWS Program Management		C		CPFF		Strategic Insight		Washington, D.C.		0.000		0.197		2018-06		0.144		2018-12		0.145		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603925N / Directed Energy and Electric Weapon System		9823 / Lasers for Navy applicat		

		Product Development

		Hardware & Software - Material Buys		C		FFP		NSWC DD		Dahlgren, VA		0.000		16.842		2017-12		10.242		2018-12		2.000		2019-12								Continuing		Continuing		Continuing

		Engineering/Development						NSWC DD		Dahlgren, VA		3.022		7.037		2017-11		6.086		2018-11		3.200		2019-11								Continuing		Continuing		Continuing

		Software Development						NSWC DD		Dahlgren, VA		0.000		4.294		2017-11		2.445		2018-11		1.750		2019-11								Continuing		Continuing		Continuing

		Engineering Development		C		CPFF		PSU EOC		Freeport, PA		0.000		2.420		2018-02		1.760		2018-12		1.500		2019-12								Continuing		Continuing		Continuing

		Engineering/Development						NSWC PHD		Port Hueneme, CA		0.155		0.330		2017-11		0.539		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		Engineering/Development						NSWC Crane		Crane, IN		0.000		0.300		2017-11		0.020		2018-11		0.050		2019-11								Continuing		Continuing		Continuing

		Engineering/Development						NRL		Washington, D.C.		0.000		0.260		2017-11		0.060		2018-11		0.000										Continuing		Continuing		Continuing

		Support

		Platform Integration/ ILS/Installation		C		CPFF		CACI		Washington, D.C.		0.000		0.101		2018-09		0.194		2018-12		0.050		2019-12								Continuing		Continuing		Continuing

		Spares						NSWC DD		Dahlgren, VA		0.000		0.711		2017-11		0.000				0.750		2019-11								Continuing		Continuing		Continuing

		Platform Integration/ILS/Installation						NSWC DD		Dahlgren, VA		2.014		2.328		2017-11		2.733		2018-11		2.579		2019-11								Continuing		Continuing		Continuing

		Platform Integration		C		CPAF		BIW		Bath, ME		0.030		0.214		2018-02		0.060		2019-01		0.207		2020-01								Continuing		Continuing		Continuing

		Platform Integration		C		CPFF		Lockheed Martin		Moorestown, NJ		0.000		0.265		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						SSC PAC		San Diego, CA		0.140		0.770		2017-11		0.290		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Safety, Product Support, Security & Operations						NSWC Dahlgren		Dahlgren, VA		3.612		1.511		2017-11		1.253		2018-11		0.900		2019-11								Continuing		Continuing		Continuing

		Platform Integration						NSWC Crane		Crane, IN		0.000		0.156		2017-11		0.000				0.050		2019-11								Continuing		Continuing		Continuing

		Platform Integration/ILS/Installation						NSWC PHD		Port Hueneme, CA		0.000		0.840		2017-11		2.200		2018-11		3.574		2019-11								Continuing		Continuing		Continuing

		Packaging, Handling, Storage & Transportation, De-Install, Refurbishment						NSWC DD		Dahlgren, VA		1.155		0.088		2017-11		0.091		2018-11		0.093		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Test Planning & Execution						PHD NSWC		Port Hueneme, CA		0.605		0.275		2017-11		0.700		2018-11		0.700		2019-11								Continuing		Continuing		Continuing

		Test Planning & Execution						NSWC DD		Dahlgren, VA		2.097		0.370		2017-11		3.187		2018-11		1.000		2019-11								Continuing		Continuing		Continuing

		Test Planning & Execution						NSWC Crane		Crane, IN		0.622		0.000				0.230		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Test Planning & Execution						SSC PAC		San Diego, CA		0.000		0.000				0.434		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Mgmt/Support						TBD		TBD		0.000		0.000				0.000				0.275		2019-12								Continuing		Continuing		Continuing

		Program Mgmt/Supportt		C		BA		Strategic Insight		Washington, D.C.		0.000		0.000				0.076		2018-12		0.075		2019-12								Continuing		Continuing		Continuing

		Program Mgmt/Support		C		CPFF		TMB		Washington, D.C.		0.000		0.000				0.025		2018-12		0.000										Continuing		Continuing		Continuing

		Program Mgmt/Support		C		CPFF		GRYPHON Technologies		Washington, D.C.		0.498		0.250		2018-06		0.250		2018-12		0.000										Continuing		Continuing		Continuing

		Travel						NAVSEA		Washington, D.C.		0.074		0.052		2018-02		0.052		2019-02		0.052		2020-02								Continuing		Continuing		Continuing

		Program Mgmt/Support		C		CPIF		SPA		Washington, D.C.		0.355		0.211		2018-06		0.180		2018-12		0.180		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0603925N / Directed Energy and Electric Weapon System		9999 / Congressional Adds		

		Product Development

		C407-High Energy Storage Modules		C		CPFF		Intramicron		Auburn, AL		0.000		4.836		2019-01		0.000				0.000										0.000		4.836		

		C453- SNLWS Development		C		CPIF		Lock Martin Aculight		Bothell, WA		0.000		0.000				14.990		2018-11		0.000										0.000		14.990		

		C440- APCT Hardware Fabrication						DOTC		Picatinny Arsenal, NJ		0.000		0.000				0.860		2019-06		0.000										0.000		0.860		

		C440- PCT/Breech Interface and Blowback Mitigation Fabrication						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.200		2019-02		0.000										0.000		0.200		

		Support

		C407-Power & Energy IPT						NSWC Philadelphia		Philadelphia, PA		0.000		0.575		2018-07		0.000				0.000										0.000		0.575		

		C407-Support to Power & Energy IPT						NSWC Crane		Crane, IN		0.000		0.379		2018-07		0.000				0.000										0.000		0.379		

		C453- Support SNLWS Development						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.910		2019-02		0.000										0.000		0.910		

		C440-APCT Development Support and Oversight						NSWC Dahlgren,		Dahlgren, VA		0.000		0.000				2.019		2019-02		0.000										0.000		2.019		

		C440-Mount Component Development, SE Support, and Technical Oversight						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.819		2019-02		0.000										0.000		0.819		

		C440-Blowback Mitigation						APL		Laurel, MD		0.000		0.000				0.200		2019-02		0.000										0.000		0.200		

		C440-Mount Platform Interface Development, Requirements and Specification Management						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.570		2019-02		0.000										0.000		0.570		

		C440-Topside Integration / Platform Studies, SE Support, and Technical Oversight						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.250		2019-02		0.000										0.000		0.250		

		C440- System Trade Studies						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.250		2019-02		0.000										0.000		0.250		

		C440- Munition Interface Development and Technical Oversight						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.706		2019-02		0.000										0.000		0.706		

		C440- Program Technical Oversight						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.500		2019-02		0.000										0.000		0.500		

		Test and Evaluation

		C440- APCT Test Execution						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				2.020		2019-02		0.000										0.000		2.020		

		C440- Risk Reduction and Railgun Testing						NSWC Dahlgren		Dahglren, VA		0.000		0.000				0.706		2019-02		0.000										0.000		0.706		

		C440- Railgun Materials Testing						Naval Post Graduate School		San Diego, CA		0.000		0.000				0.900		2019-10		0.000										0.000		0.900		

		1319 / 4		PE 0604014N / (U)F/A-18 Infrared Search and TRack (IRST)		2069 / F/A-18 Infrared Search and Track (IRST)		

		Product Development

		Primary Development (Hardware/Software) Infra-Red Search and Track						Boeing		St. Louis, MO		0.000		30.733		2017-12		49.228		2018-12		46.200		2019-12								137.658		263.819		263.819

		Hardware Development						USAF (MIT)		Hanscom AFB, MA		0.000		0.060		2017-12		1.020		2019-07		1.040		2020-07								Continuing		Continuing		Continuing

		Software Development						NAWCWD		China Lake, CA		0.000		1.423		2017-12		3.348		2018-11		4.359		2019-11								Continuing		Continuing		Continuing

		Infrared Search and Track Support Equipment Development						NAWCAD		Lakehurst, NJ		0.000		0.045		2017-11		0.050		2018-11		0.812		2019-11								Continuing		Continuing		Continuing

		Primary Development						NSMA		Various		0.000		24.217		2018-01		42.518		2018-11		40.368		2019-11								Continuing		Continuing		Continuing

		Support

		Development Support						NAWCWD		China Lake, CA		0.000		1.143		2017-11		1.181		2018-11		1.205		2019-11								Continuing		Continuing		Continuing

		Development Support						NAWCAD		Patuxent River, MD		0.000		1.637		2017-11		3.136		2018-11		3.199		2019-11								Continuing		Continuing		Continuing

		Development Support						NSWC		Indian Head, MD		0.000		0.000				0.060		2018-11		0.062		2019-11								Continuing		Continuing		Continuing

		Development Support						NAWCWD		Pt. Mugu, CA		0.000		0.000				0.022		2018-12		0.023		2019-11								Continuing		Continuing		Continuing

		Development Support						FRC Southeast		Jacksonville, FL		0.000		0.900		2017-11		0.890		2018-11		0.908		2019-11								Continuing		Continuing		Continuing

		Development Support		C		CPFF		NRL		Washington, DC		0.000		0.339		2017-12		0.350		2018-12		0.357		2019-12								0.369		1.415		1.415

		Development Support						NAVSUP		Mechanicsburg, PA		0.000		0.020		2018-01		0.042		2019-01		0.043		2020-01								Continuing		Continuing		Continuing

		Obsolescence Redesign						Various		Various		0.000		0.250		2017-12		0.255		2018-12		0.260		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		1.429		2017-11		1.696		2018-11		3.816		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWCWD		China Lake, CA		0.000		4.824		2017-11		2.183		2018-11		5.349		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						OPTEVFOR		VX-9		0.000		0.000				1.500		2018-12		3.775		2019-12								Continuing		Continuing		Continuing

		Operational Test & Evaluation  - CSS						OPTEVFOR		VX-9		0.000		0.100		2018-07		0.120		2019-07		0.360		2020-07								Continuing		Continuing		Continuing

		Operational Test & Evaluation - CSS						OPTEVFOR		Norfolk, VA		0.000		0.000				0.100		2019-03		0.300		2020-03								Continuing		Continuing		Continuing

		Management Services

		Travel						NAVAIR		Patuxent River, MD		0.000		0.020		2017-10		0.020		2018-10		0.020		2019-10								Continuing		Continuing		Continuing

		Program Management Support - MISC						NAWCAD		Patuxent River, MD		0.000		0.947		2017-10		0.970		2018-10		1.000		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0604027N / (U)Digital Warfare		3255 / AI Dev Ops		

		Product Development

		Al DEVOPS		C		CPFF		UARC's		Various		0.000		0.000				0.000				7.000		2019-10								Continuing		Continuing		Continuing

		Al DEVOPS						WDC,SSCs		Various		0.000		0.000				0.000				5.100		2019-10								Continuing		Continuing		Continuing

		Al DEVOPS						Various		Various		0.000		0.000				0.000				12.900		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0604027N / (U)Digital Warfare		3256 / Warfighting Pilots		

		Product Development

		Warfighting Pilots						SSCs		Various		0.000		0.000				0.000				1.250		2019-10								Continuing		Continuing		Continuing

		Warfighting Pilots		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				0.000				0.500		2019-10								Continuing		Continuing		Continuing

		Warfighting Pilots		C		CPFF		Various		Various		0.000		0.000				0.000				0.250		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0604027N / (U)Digital Warfare		3425 / Digital Warfare		

		Product Development

		Digital Warfare (DW)						SSC LANT		Charleston, SC		0.000		0.000				2.280		2018-12		0.000										0.000		2.280		

		Digital Warfare (DW)						MITRE		McLean, VA		0.000		0.000				0.615		2018-11		0.000										0.000		0.615		

		Digital Warfare (DW)		C		CPFF		VENCORE		Chantilly, VA		0.000		0.000				4.026		2018-12		0.000										0.000		4.026		

		Digital Warfare (DW)		C		CPFF		SAIC		McLean, VA		0.000		0.000				3.421		2019-01		0.000										0.000		3.421		

		Digital Warfare		C		CPFF		JHU/APL		Laurel, MD		0.000		1.875		2018-05		0.000				3.000		2019-10								Continuing		Continuing		Continuing

		Digital Warfare						MITRE		McLean, VA		0.000		0.430		2018-05		0.000				0.750		2019-10								Continuing		Continuing		Continuing

		Digital Warfare		C		CPFF		GTRI		San Diego, CA		0.000		0.475		2018-05		0.000				0.750		2019-10								Continuing		Continuing		Continuing

		Digital Warfare						NAWCs		Various		0.000		1.199		2018-05		0.000				2.500		2019-10								Continuing		Continuing		Continuing

		Digital Warfare						SSCs		Various		0.000		1.500		2018-05		0.000				2.500		2019-10								Continuing		Continuing		Continuing

		Digital Warfare						NRL		Washington, DC		0.000		0.700		2018-05		0.000				1.500		2019-10								Continuing		Continuing		Continuing

		Digital Warfare		C		CPFF		G2OPS		San Diego, CA		0.000		0.500		2018-05		0.000				1.000		2019-10								Continuing		Continuing		Continuing

		Digital Warfare		C		CPFF		Various		Various		0.000		4.422		2018-05		0.000				4.620		2019-10								Continuing		Continuing		Continuing

		Support

		Digital Warfare Support						NAVAIR		Patuxent River, MD		0.000		0.000				2.482		2018-10		0.000										0.000		2.482		

		Digital Warfare						NSWCs		Various		0.000		1.775		2018-05		0.119		2018-12		2.250		2019-12								Continuing		Continuing		Continuing

		Digital Warfare						NUWC		Various		0.000		1.600		2018-05		0.500		2018-12		2.000		2019-12								Continuing		Continuing		Continuing

		Digital Warfare		C		CPFF		Various		Various		0.000		0.000				0.500		2018-12		1.750		2019-12								Continuing		Continuing		Continuing

		Management Services

		Contract Engineer Support						Various		Various		0.000		0.000				6.057		2018-12		0.000										0.000		6.057		

		Digital Warfare		C		CPFF		Various		Various		0.000		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0604028N / (U)Small and Medium Unmanned Undersea Vehicles		3123 / SMCM UUV		

		Product Development

		Knifefish Development & Engineering Support		C		CPIF		General Dynamics AIS		McLeansville, NC		0.000		0.000				8.520		2018-12		2.694		2019-12								Continuing		Continuing		Continuing

		Hardware/Software Development - Support Equipment						NSWC, PC		PANAMA CITY, FL		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Knifefish Block 1 Development Contractor		C		CPIF		GDMS		McLeansville, NC		0.000		0.000				0.552		2018-11		13.326		2019-11								Continuing		Continuing		Continuing

		Knifefish Block 1 Development						Various		Various		0.000		0.000				0.000				1.800		2020-01								0.000		1.800		

		Support

		Engineering Support						NSWC, PC		PANAMA CITY, FL		0.000		0.000				2.866		2018-12		1.450		2019-12								Continuing		Continuing		Continuing

		Engineering Support						NUWC, Newport		NEWPORT, RI		0.000		0.000				0.974		2018-12		0.850		2019-12								Continuing		Continuing		Continuing

		Engineering Support						Various		Various		0.000		0.000				0.563		2018-12		0.865		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Government T&E Support						Various		Various		0.000		0.000				0.145		2019-01		0.000										0.000		0.145		

		Test and Evaluation						COMOPTEVFOR		NORFOLK, VA		0.000		0.000				0.115		2018-12		0.415		2019-12								0.000		0.530		

		Government T&E Support						NSWC, PC		PANAMA CITY, FL		0.000		0.000				2.200		2018-11		0.385		2019-12								0.000		2.585		

		Management Services

		Program Management Support		C		CPFF		Various		WASHINGTON, DC		0.000		0.000				0.682		2019-02		0.887		2020-02								0.000		1.569		

		Travel						NAVSEA		WNY, DC		0.000		0.000				0.100		2018-12		0.075		2019-12								0.000		0.175		

		1319 / 4		PE 0604028N / (U)Small and Medium Unmanned Undersea Vehicles		3785 / Razorback		

		Product Development

		Product Development - SAFECAP						NUWC NPT		Newport, RI		0.000		0.000				0.000				1.354		2019-10								Continuing		Continuing		Continuing

		Product Development - SAFECAP		C		CPFF		Sandia National Labs		Albuquerque, NM		0.000		0.000				0.000				0.450		2019-10								Continuing		Continuing		Continuing

		Product Development - SAFECAP						NSWC CD		West Bethesda, MD		0.000		0.000				0.000				0.150		2019-10								Continuing		Continuing		Continuing

		Product Development - SAFECAP						PNSY		Portsmouth NH		0.000		0.000				0.000				0.150		2019-10								Continuing		Continuing		Continuing

		Product Development - RAZORBACK		C		CPIF		NUWC NPT		Newport, RI		0.000		0.000				0.000				4.922		2020-03								0.000		4.922		

		Support

		Engineering Support - RAZORBACK						NUWC Newport		Newport, RI		0.000		0.000				0.000				2.250		2019-11								0.000		2.250		

		Management Services

		Travel - SAFECAP						NAVSEA HQ		Washington DC		0.000		0.000				0.000				0.046		2019-10								Continuing		Continuing		Continuing

		Travel - RAZORBACK						NAVSEA HQ		Washington DC		0.000		0.000				0.000				0.050		2019-10								0.000		0.050		

		Management  - RAZORBACK						Various		Various		0.000		0.000				0.000				0.408		2019-12								0.000		0.408		

		1319 / 4		PE 0604029N / (U)Unmanned Undersea Vehicle Core Technologies		3393 / UxS Autonomy, C2,		

		Product Development

		UUV Operation Center						NUWC KPT		Keyport, WA		0.000		0.000				2.000		2018-12		2.000		2020-01								Continuing		Continuing		Continuing

		Future Capability Studies						Various		Various		0.000		0.000				1.635		2018-12		0.000										0.000		1.635		

		Common Control System (CCS) Cross-Domain Architecture Development						Various		Various		0.000		0.000				2.895		2018-12		1.225		2020-01								Continuing		Continuing		Continuing

		Autonomy Archituture Development/Lab						Various		Various		0.000		0.000				3.593		2018-12		3.342		2019-12								Continuing		Continuing		Continuing

		Precision Navigation						Various		Various		0.000		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Support

		Energy Prototype Engineering Support 1		SS		CPFF		Various		Various		0.000		0.000				0.794		2018-12		0.000										Continuing		Continuing		Continuing

		Autonomy Support						NAVSEA Activities		Washington, DC		0.000		0.000				0.506		2018-12		0.280		2019-12								Continuing		Continuing		Continuing

		Common Control System (CCS) Engineering Support						Various		Various		0.000		0.000				0.480		2018-12		0.250		2019-12								Continuing		Continuing		Continuing

		Precision Navigation						Various		Various		0.000		0.000				0.000				0.664		2020-01								0.000		0.664		

		Management Services

		Energy Prototype						Various		Various		0.000		0.000				0.150		2019-01		0.000										Continuing		Continuing		Continuing

		Autonomy						NAVSEA Activities		Washington, DC		0.000		0.000				0.150		2019-01		0.115		2019-12								Continuing		Continuing		Continuing

		Common Control System (CCS)						Various		Various		0.000		0.000				0.150		2019-01		0.115		2020-02								Continuing		Continuing		Continuing

		Precision Navigation						Various		Various		0.000		0.000				0.000				0.072		2020-02								0.000		0.072		

		1319 / 4		PE 0604029N / (U)Unmanned Undersea Vehicle Core Technologies		3395 / UxS Payloads		

		Product Development

		Payload Interface Design & Fabrication		C		CPIF		Various		Various		0.000		0.000				4.400		2019-01		4.100		2019-12								0.000		8.500		

		Command and Control						Various		Various		0.000		0.000				1.609		2018-12		0.000										0.000		1.609		

		Safety						NSWC Indian Head		Indian Head, MD		0.000		0.000				0.780		2019-01		0.624		2020-01								0.000		1.404		

		Aotomatic Target Recognition						Various		Various		0.000		0.000				0.000				3.000		2020-01								Continuing		Continuing		Continuing

		Component Development						Various		Various		0.000		0.000				0.000				3.025		2019-12								Continuing		Continuing		Continuing

		ONR FNC Project						Various		Various		0.000		0.000				0.000				3.000		2019-12								Continuing		Continuing		Continuing

		Support

		Technical Support						Various		Various		0.000		0.000				0.991		2019-12		0.200		2020-02								Continuing		Continuing		Continuing

		Payload Integration Group						Various		Various		0.000		0.000				0.000				1.000		2019-12								Continuing		Continuing		Continuing

		Engineering Support						Various		Various		0.000		0.000				0.000				0.600		2019-11								Continuing		Continuing		Continuing

		Integrated Logistic Support						Various		Various		0.000		0.000				0.000				0.353		2019-11								Continuing		Continuing		Continuing

		Management Services

		Management & Management Support						Various		Various		0.000		0.000				0.300		2018-11		0.663		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0604029N / (U)Unmanned Undersea Vehicle Core Technologies		3396 / UxS Endurance		

		Product Development

		Design, Material, & Fabrication Efforts						Various		Various		0.000		0.000				6.975		2018-11		0.000		2019-12								Continuing		Continuing		Continuing

		Li-Ion Battery Certification						NUWC		Newport, RI		0.000		0.000				0.000				5.000		2019-12								0.000		5.000		

		LD & XL Energy- Fuel Cell						Various		Various		0.000		0.000				0.000				3.034		2019-12								0.000		3.034		

		Propagation Resistant Li-Ion Battery						Various		Various		0.000		0.000				0.000				5.895		2019-12								0.000		5.895		

		Support

		Design Analysis						NRL		WASHINGTON, D.C.		0.000		0.000				0.000				1.100		2019-12								Continuing		Continuing		Continuing

		Program Support		C		FFP		various		Arlington, VA		0.000		0.000				0.075		2018-11		1.082		2020-01								Continuing		Continuing		Continuing

		Management Services

		Management Task						Various		Various		0.000		0.000				0.000				0.671		2019-12								0.000		0.671		

		1319 / 4		PE 0604029N / (U)Unmanned Undersea Vehicle Core Technologies		4053 / UxS Platform		

		Product Development

		Product Development						NUWC NPT		Newport, RI		0.000		0.000				0.000				0.300		2019-10								Continuing		Continuing		Continuing

		Product Development						NUWC KPT		Keyport, WA		0.000		0.000				0.000				2.959		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC CD		West Bethesda, MD		0.000		0.000				0.000				0.150		2019-10								Continuing		Continuing		Continuing

		Product Development						NRL		Washington DC		0.000		0.000				0.000				0.300		2019-10								Continuing		Continuing		Continuing

		Product Development						ARL/PSU		Arlington VA		0.000		0.000				0.000				1.150		2019-10								Continuing		Continuing		Continuing

		Product Development						ARL/UT		Austin, TX		0.000		0.000				0.000				1.800		2019-10								Continuing		Continuing		Continuing

		Product Development						GTRI		Atlanta, GA		0.000		0.000				0.000				0.183		2019-10								Continuing		Continuing		Continuing

		Product Development						NSWC DD		Dahlgren, VA		0.000		0.000				0.000				0.052		2019-10								Continuing		Continuing		Continuing

		Product Development						NASA		Florida		0.000		0.000				0.000				0.500		2019-10								Continuing		Continuing		Continuing

		Product Development						PSNS		Bremerton, WA		0.000		0.000				0.000				0.200		2019-10								Continuing		Continuing		Continuing

		Product Development						PNSY		Portsmouth NH		0.000		0.000				0.000				1.000		2019-10								Continuing		Continuing		Continuing

		Product Development		C		CPAF		Leidos		Reston, VA		0.000		0.000				0.000				3.500		2019-10								Continuing		Continuing		Continuing

		Management Services

		Management Services						Various		Various		0.000		0.000				0.000				0.372		2019-10								0.000		0.372		

		1319 / 4		PE 0604030N / (U)Rapid Prototyping, Experimentation and Dem		0385 / Rapid Prototype Development		

		Product Development

		SURTASS-E Mission System HW/SW Engineering		C		CPFF		Adaptive Methods		Centreville, VA		0.000		0.522		2018-07		0.000				0.000										0.000		0.522		

		SURTASS-E Mission System HW/SW Integration		SS		CPFF		Johns Hopkins APL		Laurel, MD		0.000		4.848		2018-05		0.000				0.000										0.000		4.848		

		SURTASS-E Mission System HW/SW Engineering		C		CPFF		L3/CSC		Millersville, MD		0.000		0.628		2018-07		0.000				0.000										0.000		0.628		

		SURTASS-E Vessel of Opportunity (VOO) Evaluation and Leasing						Military Sealift Command		Norfolk, VA		0.000		2.933		2018-07		0.000				0.000										0.000		2.933		

		SURTASS-E Common Support Modules Dev Integration						PMS 420		Washington, DC		0.000		2.651		2018-07		0.900		2018-12		0.000										5.000		8.551		

		SURTASS-E Winch Design and Procurement						NAVFAC EXWC		Port Hueneme, CA		0.000		0.313		2018-07		0.000				0.000										0.000		0.313		

		SURTASS-E Towed Array Test Equipment and VOO Assessment						NSWC		Carderock: Carderock, MD		0.000		0.890		2018-07		0.000				0.000										0.000		0.890		

		SURTASS-E Towed Array Towing		C		CPFF		Lockheed Martin		Manassas, Va		0.000		0.843		2018-05		3.700		2018-12		0.000										3.700		8.243		

		SURTASS-E C4I Suite Development and Integration						NSWC PCD		Panama City, FL		0.000		2.290		2018-07		0.000				0.000										0.000		2.290		

		SURTASS-E Acoustic Processing support						NUWC Keyport		Keyport, WA		0.000		0.218		2018-07		0.000				0.000										0.000		0.218		

		SURTASS-E VOO Installation Hardware		C		CPFF		Oceaneering Intl		San Diego, CA		0.000		1.643		2018-07		0.000				0.000										0.000		1.643		

		SURTASS-E Towed System Shore Support HW						SSC LANT		Little Creek, VA		0.000		0.479		2018-05		0.000				0.000										0.000		0.479		

		SURTASS-E Towed Array Towing HW		C		CPFF		Lockheed Martin		Manassas, VA		0.000		0.893		2018-07		0.000				0.000										0.000		0.893		

		SURTASS-E Program Management and Engineering Support						Various		Various		0.000		0.163		2018-07		0.000				0.000										0.000		0.163		

		SM6 Rocket Motor Design, Integration, and Test						Naval Air Warefare Center, Weapons Division (NAWCW		China Lake, CA		0.000		2.000		2018-10		17.000		2018-11		0.000										0.000		19.000		

		SM6 Engineering Support						Naval Surface Warfare Center (NSWC), Indian Head		Indian Head, MD		0.000		0.000				1.000		2018-11		0.000										0.000		1.000		

		SM6 Systems Engineering Support		C		FFP		Johns Hopkins University Applied Physics Laborator		Laurel, MD		0.000		0.000				1.000		2018-12		0.000										Continuing		Continuing		Continuing

		AABoD Direct RPED Projects						Various		Various		0.000		0.000				4.996		2019-03		36.197		2020-01								0.000		41.193		

		1319 / 4		PE 0604030N / (U)Rapid Prototyping, Experimentation and Dem		9999 / Congressional Adds		

		Product Development

		Vessel of Opportunity (VOO) Evaluation and Leasing						Military Sealift Command		Norfolk, VA		0.000		3.911		2018-07		0.000				0.000										0.000		3.911		

		1319 / 4		PE 0604031N / (U)Large Unmanned Undersea Vehicles		2094 / Unmanned Underwater Vehicle		

		Product Development

		LDUUV Vehicles, Hardware, & Design						NUWC Newport		Newport, RI		0.000		9.157		2018-12		18.411		2018-12		20.650		2019-12								Continuing		Continuing		Continuing

		LDUUV Vehicles, Hardware, & Design		C		CPFF		Various		Various		0.000		0.000				17.589		2018-12		18.589		2019-12								Continuing		Continuing		Continuing

		LDUUV Vehicles, Hardware, & Design						NSWC Carderock		West Bethesda, MD		0.000		2.920		2018-12		6.235		2018-12		6.535		2019-12								Continuing		Continuing		Continuing

		LDUUV Vehicles, Hardware,& Design						NSWC Panama City		Panama City, FL		0.000		0.166		2018-11		0.000				0.000										0.000		0.166		

		LDUUV Vehicles, Hardware, & Design		SS		CPFF		ARL PSU		State College, PA		0.000		3.410		2019-02		8.565		2019-01		10.802		2020-01								Continuing		Continuing		Continuing

		LDUUV Vehicles, Hardware, & Design						SSC Pacific		San Diego, CA		0.000		0.423		2018-11		0.306		2018-12		0.306		2019-12								Continuing		Continuing		Continuing

		LDUUV Vehicles, Hardware, & Design						NUWC Keyport		Keyport, WA		0.000		0.856		2018-12		5.520		2018-12		6.270		2019-12								Continuing		Continuing		Continuing

		LDUUV Expirimentation and Risk Reduction - Battery Certification						NSWC Crane		Crane, IN		0.000		0.213		2018-11		0.100		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		LDUUV Platform Integration						Various		Various		0.000		0.865		2018-12		0.000				0.000										Continuing		Continuing		Continuing

		LDUUV Risk Reduction Sonar		SS		CPFF		ARL UT		Austin, TX		0.000		0.551		2018-12		0.000				0.000										0.000		0.551		

		Support

		LDUUV Engineering Support						NUWC Newport		Newport, RI		0.000		1.693		2018-12		0.198		2018-12		0.345		2019-12								Continuing		Continuing		Continuing

		LDUUV Launch and Recovery Engineering Support						NSWC Panama City		Panama City, FL		0.000		0.306		2018-12		0.000				0.000										0.000		0.306		

		LDUUV Hydrodynamics and Propulsion Engineering Support		C		CPFF		Various		Various		0.000		0.450		2019-02		0.132		2018-12		0.132		2019-12								Continuing		Continuing		Continuing

		LDUUV Hull and Propultion Engineering Support						NSWC Carderock		West Bethsda, MD		0.000		0.286		2018-11		0.892		2018-12		0.971		2019-12								Continuing		Continuing		Continuing

		LDUUV Command and Control Engineering Support						SSC Pacific		San Diego, CA		0.000		0.208		2018-12		0.361		2018-12		0.361		2019-12								Continuing		Continuing		Continuing

		LDUUV Engineering Support		SS		CPFF		APL/JHU		Laurel, MD		0.000		0.335		2019-01		0.100		2019-01		0.600		2020-01								Continuing		Continuing		Continuing

		LDUUV ILS and Engineering Support						NUWC Keyport		Keyport, WA		0.000		0.125		2018-11		0.048		2018-12		0.235		2019-12								Continuing		Continuing		Continuing

		LDUUV ILS and Engineering Support		SS		CPFF		Various		Various		0.000		0.250		2018-11		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		FLEET Experimentation						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		LDUUV Program Management						NUWC Newport		Newport, RI		0.000		0.380		2018-12		0.247		2018-12		0.579		2019-12								Continuing		Continuing		Continuing

		LDUUV Program Management						Various		Various		0.000		1.130		2018-12		1.500		2018-12		1.720		2019-12								Continuing		Continuing		Continuing

		LDUUV Travel						NAVSEA		Washington, DC		0.000		0.162		2018-12		0.100		2018-12		0.115		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0604112N / (U)Gerald R Ford Cl Nuc Aircraft Carrier CVN 78-80		2208 / CVN 21		

		Product Development

		Advanced Design & Development		C		CPAF		HII		VA		18.596		11.751		2017-11		0.000				1.919		2019-10								Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC CARDEROCK		MD		3.682		0.769		2017-11		0.500		2018-10		0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						NAWC PATUXENT RIVER		MD		5.106		0.569		2017-11		0.250		2018-10		0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC DAHLGREN		VA		5.186		2.095		2017-11		0.500		2018-10		0.000										Continuing		Continuing		Continuing

		Advanced Design & Development		C		CPAF		RAYTHEON		VA		9.095		3.674		2018-03		9.479		2018-10		7.064		2019-10								Continuing		Continuing		Continuing

		Advanced Design & Development		C		CPFF		NAVSEA SEAPORT		VARIOUS		21.087		2.862		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						MISCELLANEOUS		VARIOUS		1.944		0.683		2017-11		0.250		2018-11		0.740		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC PHILADELPHIA		PA		13.825		2.235		2017-11		0.618		2018-10		5.044		2019-10								Continuing		Continuing		Continuing

		Advanced Design & Development						SPAWAR		VARIOUS		2.640		4.000		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC CORONA		CA		1.367		0.235		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						NAWC LAKEHURST		NJ		1.239		0.099		2017-11		0.000				0.000										0.000		1.338		

		Advanced Design & Development						NSWC PORT HUENEME		CA		0.372		0.483		2017-11		0.000				0.000										0.000		0.855		

		Advanced Design & Development		C		CPFF		BECHTEL		PA		0.000		6.400		2017-11		0.000				0.000										0.000		6.400		

		Integrated Digital Shipbuilding		C		CPAF		HII		VA		0.000		6.965		2018-08		0.000				49.000		2019-10								0.000		55.965		

		Advanced Design & Development		C		CPFF		GRYPHON (SEI&T)		IN		0.203		0.149		2018-06		0.000				0.000										0.000		0.352		

		Test and Evaluation

		Development Test & Evaluation		C		CPAF		HII		VA		10.267		0.000				0.165		2018-11		0.882		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation						NAWC PATUXENT RIVER		MD		2.941		0.155		2017-11		0.403		2018-11		0.893		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation						NSWC DAHLGREN		VA		9.363		0.891		2017-12		1.648		2018-11		3.132		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation						NSWC CARDEROCK		MD		0.436		0.138		2017-11		0.533		2018-11		1.367		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation						SPAWAR		VARIOUS		8.381		0.000				0.040		2018-11		0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation		C		CPAF		RAYTHEON		VARIOUS		5.643		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation						MISCELLANEOUS		VARIOUS		1.062		0.078		2017-11		1.366		2018-10		4.235		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation		C		CPFF		NAVSEA SEAPORT		VARIOUS		1.269		0.477		2018-01		1.469		2018-11		1.200		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation		C		BA		NSWC PORT HUENEME		CA		0.086		0.000				0.799		2018-10		2.500		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation		C		BA		NSWC CORONA		CA		0.263		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation						NAWC LAKEHURST		NJ		9.771		0.910		2017-11		0.200		2018-11		1.300		2019-11								Continuing		Continuing		Continuing

		Development Test & Evaluation						NSWC PHILADELPHIA		PA		1.670		0.000				3.124		2018-11		3.880		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						COMOPTEVFOR		VA		6.148		2.223		2017-12		2.904		2018-11		3.174		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						NAWC PATUXENT RIVER		MD		0.063		0.000				0.150		2018-10		0.000										Continuing		Continuing		Continuing

		Development Test & Evaluation		C		CPFF		GRYPHON (SEI&T)		IN		0.533		0.000				0.631		2018-12		0.000										0.000		1.164		

		Development Test & Evaluation		C		CPFF		GENERAL ATOMICS		CA		11.708		0.000				0.000				0.000										0.000		11.708		

		Full Ship Shock Trial		C		CPFF		BECHTEL		PA		4.600		1.900		2017-11		0.000				1.132		2019-10								0.000		7.632		

		Full Ship Shock Trial						NAWC PATUXENT RIVER		MD		0.208		0.427		2017-11		0.000				1.445		2019-10								0.000		2.080		

		Full Ship Shock Trial						NSWC DAHLGREN		VA		0.299		0.152		2017-12		0.000				0.887		2019-10								0.000		1.338		

		Full Ship Shock Trial						NSWC CARDEROCK		MD		6.711		4.981		2017-11		0.000				9.534		2019-10								0.000		21.226		

		Full Ship Shock Trial						NSWC PHILADELPHIA		PA		0.098		1.161		2017-11		0.000				4.502		2019-10								0.000		5.761		

		Full Ship Shock Trial		C		CPAF		HII		VA		0.000		0.600		2018-08		0.000				0.000										0.000		0.600		

		Full Ship Shock Trial						SPAWAR		VARIOUS		0.000		0.240		2018-08		0.000				0.000										0.000		0.240		

		1319 / 4		PE 0604112N / (U)Gerald R Ford Cl Nuc Aircraft Carrier CVN 78-80		4004 / EMALS		

		Product Development

		Primary HW Development - SDD		C		CPFF		General Atomics		San Diego, CA		22.746		9.200		2017-11		0.000				0.000										0.000		31.946		31.946

		Training Development		C		FFP		Pro-Active Technologies, Inc		Oviedo, FL		5.200		1.865		2018-07		0.000				0.000										0.000		7.065		7.065

		Primary HW Development						NAWCAD Lakehurst		Lakehurst, NJ		3.220		2.110		2017-11		1.264		2018-12		0.000										0.000		6.594		

		Prior Year Cost No Longer Funded in FYDP						Various		Various		19.020		0.000				0.000				0.000										0.000		19.020		

		Support

		Government Engineering Support						Various		Various		0.144		0.115		2017-11		0.000				0.000										0.000		0.259		

		Training Support						NAWCAD TSD		Orlando, FL		0.296		0.355		2017-11		0.295		2018-12		0.000										0.000		0.946		

		Training Support						NAWCAD Lakehurst		Lakehurst, NJ		0.000		1.749		2017-11		0.695		2018-11		0.000										0.000		2.444		

		Depot Logistics Development		C		CPFF		General Atomics		San Diego, CA		0.000		0.000				15.936		2019-01		16.369		2020-01								3.015		35.320		35.325

		Government Eng Support						NAWCAD Lakehurst		Lakehurst, NJ		0.000		0.000				1.116		2018-12		1.111		2019-11								1.157		3.384		

		Test and Evaluation

		Integrated Test & Evaluation						NAWC Lakehurst		Lakehurst, NJ		3.232		5.919		2017-11		1.699		2018-12		0.000										0.000		10.850		

		Integrated Test & Evaluation		C		CPFF		General Atomics		San Diego, CA		0.000		3.934		2018-09		12.087		2019-01		0.000										0.000		16.021		16.021

		Prior Year Cost No Longer Funded in FYDP						Various		Various		6.440		0.000				0.000				0.000										0.000		6.440		

		1319 / 4		PE 0604112N / (U)Gerald R Ford Cl Nuc Aircraft Carrier CVN 78-80		9999 / Congressional Adds		

		Test and Evaluation

		Component Shock						NSWC PHILADELPHIA		PA		0.000		0.000				0.890		2018-12		0.000										0.000		0.890		

		Component Shock						NUWC NEWPORT		RI		0.000		0.000				0.859		2018-12		0.000										0.000		0.859		

		Component Shock						SPAWAR SAN DIEGO		CA		0.000		0.000				1.372		2018-11		0.000										0.000		1.372		

		Component Shock		C		CPAF		RAYTHEON		MA		0.000		0.000				11.853		2019-03		0.000										0.000		11.853		

		Component Shock						NAWC LAKEHURST		NJ		0.000		0.000				0.530		2018-12		0.000										0.000		0.530		

		Component Shock						NSWC CARDEROCK		MD		0.000		0.000				0.260		2018-12		0.000										0.000		0.260		

		Full Ship Shock Trial						NSWC CARDEROCK		MD		0.000		0.000				4.260		2019-01		0.000										0.000		4.260		

		Full Ship Shock Trial						NSWC DAHLGREN		VA		0.000		0.000				0.270		2018-11		0.000										0.000		0.270		

		Full Ship Shock Trial						NSWC PHILADELPHIA		PA		0.000		0.000				2.167		2018-12		0.000										0.000		2.167		

		Full Ship Shock Trial						NAWC PATUXENT RIVER		MD		0.000		0.000				0.308		2019-01		0.000										0.000		0.308		

		Full Ship Shock Trial		C		CPAF		HII-NNS		VA		0.000		0.000				0.031		2019-01		0.000										0.000		0.031		

		Full Ship Shock Trial		C		BA		FLUOR MARINE PROPULSION		PA		0.000		0.000				2.200		2019-01		0.000										0.000		2.200		

		1319 / 4		PE 0604126N / (U)Littoral Airborne MCM		2131 / Assault Breaching System		

		Product Development

		Primary Hardware Dev, COBRA		C		CPAF		Arete		Tucson, AZ		0.000		5.038		2017-11		6.813		2019-01		8.438		2019-12								Continuing		Continuing		Continuing

		Systems Engineering, COBRA						NSWC, PC		PANAMA CITY, FL		0.000		0.781		2017-10		1.090		2018-11		1.688		2019-11								Continuing		Continuing		Continuing

		JABS						NSWC PC		NSWC IH		0.000		0.799		2017-10		0.927		2019-01		0.000		2019-11								Continuing		Continuing		Continuing

		Training Dev, COBRA						NSWC, PC		PANAMA CITY, FL		0.000		0.559		2017-10		0.659		2019-01		0.000		2019-12								Continuing		Continuing		Continuing

		ABS IPT/Test Assets/Proj Eng						NSWC, PC		PANAMA CITY, FL		0.000		0.182		2017-10		0.179		2018-12		0.337		2019-12								Continuing		Continuing		Continuing

		Support

		Development Support Equipment						NSWC, PC		PANAMA CITY, FL		0.000		0.613		2017-11		0.942		2018-12		0.908		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support						NSWC PC		PANAMA CITY, FL		0.000		0.072		2017-11		0.111		2018-11		0.060		2019-11								Continuing		Continuing		Continuing

		Configuration Management						NSWC, PC		PANAMA CITY, FL		0.000		0.072		2017-11		0.111		2018-11		0.061		2019-11								Continuing		Continuing		Continuing

		Studies & Analysis						NSWC IH		INDIAN HEAD, MD		0.000		0.185		2017-10		0.283		2018-12		0.278		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test & Evaluation						NSWC, IH		INDIAN HEAD, MD		0.000		1.126		2017-10		1.229		2018-11		3.201		2019-11								Continuing		Continuing		Continuing

		Operational Test & Evaluation						NSWC/ IH, PC		INDIAN HEAD, PANAMA CITY		0.000		0.361		2017-11		0.405		2018-12		1.135		2019-11								Continuing		Continuing		Continuing

		Development Test						NSWC PC		Panama City, FL		0.000		0.722		2017-11		0.748		2018-11		0.000		2019-11								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support		C		CPFF		BAH, Northrop Grumman		DC, FL		0.000		0.090		2017-12		0.131		2018-12		0.140		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC, IH		INDIAN HEAD, MD		0.000		0.359		2017-11		0.501		2018-11		0.505		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NSWC/ IH, PC		INDIAN HEAD, PANAMA CITY		0.000		0.318		2017-11		0.438		2018-10		0.440		2019-10								Continuing		Continuing		Continuing

		Travel						NAVSEA		WNY, DC		0.000		0.037		2017-10		0.058		2018-12		0.057		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0604127N / (U)Surface Mine Countermeasures		0530 / Mine Hunt Systems		

		Product Development

		AN/AQS-20 Block 2 Integration		C		CPFF		Lockheed Martin		Not Specified		0.000		0.300		2017-11		0.000				0.000										0.000		0.300		

		AN/AQS-20 P3I		C		CPFF		Raytheon		Portsmouth, RI		0.000		0.509		2017-11		1.100		2018-11		1.800		2019-11								Continuing		Continuing		Continuing

		AN/AQS-20 P3I		C		CPFF		ARL/UT		Austin, TX		0.000		0.000				0.250		2018-11		0.100		2019-12								Continuing		Continuing		Continuing

		AN/AQS-20 Block 2 PMA						NSWC, PC		Panama City FL		0.000		1.099		2017-11		0.800		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		AN/AQS-20 Block 2 PMA		C		CPFF		ARL/UT		Austin, TX		0.000		1.128		2018-02		0.850		2018-11		0.100		2019-12								Continuing		Continuing		Continuing

		Support

		AN/AQS-20 Engineering Services						NUWC/NPT		Newport, RI		0.000		0.365		2017-10		0.000				0.000										0.000		0.365		

		AN/AQS-20 Engineering Services						NSWC, PC		Panama City, FL		0.000		0.135		2017-11		0.135		2018-10		0.140		2019-10								Continuing		Continuing		Continuing

		AN/AQS-20 Engineering Services		C		CPFF		Raytheon		Portsmouth, RI		0.000		0.200		2017-12		0.200		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		AN/AQS-20 ILS Function						NSWC, PC		Panama City FL		0.000		0.200		2017-11		0.565		2018-11		0.460		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		AN/AQS-20 T&E Functions						COTF		Norfolk, VA		0.000		0.200		2018-02		0.200		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		AN/AQS-20 T&E Functions						NSWC, PC		Panama City FL		0.000		4.247		2018-02		2.479		2018-10		2.851		2019-10								Continuing		Continuing		Continuing

		AN/AQS-20 T&E Functions		C		CPFF		Raytheon		Portsmouth, RI		0.000		0.600		2018-02		0.500		2018-11		0.510		2019-11								Continuing		Continuing		Continuing

		Management Services

		AN/AQS-20 Management Services						Various		Various		0.000		0.470		2017-12		0.470		2018-12		0.470		2019-12								Continuing		Continuing		Continuing

		AN/AQS-20 Travel						Various		Various		0.000		0.030		2018-03		0.030		2019-03		0.030		2020-03								Continuing		Continuing		Continuing

		1319 / 4		PE 0604127N / (U)Surface Mine Countermeasures		1233 / Surface MCM Mid-life Upgrade		

		Product Development

		MNS Development						TBD		TBD		22.455		0.000				0.000				0.000										0.000		22.455		

		SSQ-94 Trainer						NSWC, PC		NSWC, PC		16.344		0.000				0.000				1.011		2019-12								0.000		17.355		

		BSP: Develop Bottom Sediment Classifier						NRL		WASHINGTON, DC		0.258		0.000				0.000				0.000										0.000		0.258		

		Systems Engineering and Integration						NSWC, PC		PANAMA CITY, FL		0.306		0.000				0.000				0.000										0.000		0.306		

		System Development 1						NSWC, PC		SAN DIEGO, CA		0.373		0.000				0.000				0.000										0.000		0.373		

		Systems Engineering 2						NSWC, PC		PANAMA CITY, FL		2.915		0.000				0.000				0.000										0.000		2.915		

		Systems Engineering 3 MCM CES						NSWC, PC		PANAMA CITY, FL		1.633		0.000				0.000				0.000										Continuing		Continuing		Continuing

		HFWB: Primary Hardware Development 1		C		CPAF		ARL UT		TEXAS		15.511		0.000				0.000				0.000										0.000		15.511		

		Primary Hardware Development 2						ARL-UT		AUSTIN, TX		0.000		0.000				0.000				0.000										0.000		0.000		

		HFWB: Tow Cable Development		C		CPAF		ARL UT		TEXAS		1.399		0.000				0.000				0.000										0.000		1.399		

		HFWB: Ship Integration						NSWC, PC		PANAMA CITY, FL		1.697		0.000				0.000				0.000										0.000		1.697		

		HFWB: SYSTEM ENGINEER		C		CPAF		ARL UT		TEXAS		9.065		0.000				0.000				0.000										0.000		9.065		

		Software Development MEDAL EA		C		CPFF		SAIC		McLean, VA		41.180		0.000				0.000				0.000										0.000		41.180		

		Support

		Develop Logistics Products						NSWC, PC		PANAMA CITY, FL		0.243		0.000				0.000				0.000										0.000		0.243		

		Software Development 1		C		CPFF		SAIC		McLean, VA		0.350		0.000				0.000				0.000										0.000		0.350		

		Software Development 2		C		CPFF		SAIC		McLean, Va		0.914		0.000				0.000				0.000										0.000		0.914		

		HFWB Software Development		C		CPAF		ARL-UT		TEXAS		8.450		0.000				0.000				0.000										0.000		8.450		

		HFWB Integrated Logistics Support						NSWC, PC		PANAMA CITY, FL		2.765		0.000				0.000				0.000										0.000		2.765		

		Software Engineering 1 MCM CES						NSWC, PC		PANAMA CITY, FL		1.517		0.000				0.000				0.000										0.000		1.517		

		Software Engineering 2 MEDAL						NSWC, PC		PANAMA CITY, FL		2.458		0.000				0.000				0.000										0.000		2.458		

		Test and Evaluation

		MEDAL Test and Evaluation		C		FP		SAIC		McLean, VA		7.636		0.000				0.000				0.000										0.000		7.636		

		MCM CES Test and Evaluation 1		C		CPAF		VARIOUS		VARIOUS		1.782		0.000				0.000				0.000										0.000		1.782		

		HFWB: Developmental Test and Evaluation		C		CPAF		ARL-UT		TEXAS		5.925		0.000				0.000				0.000										0.000		5.925		

		Test and Evaluation 2		C		CPAF		VARIOUS		VARIOUS		5.204		0.000				0.000				0.000										0.000		5.204		

		Management Services

		Program Management Support 1		C		CPFF		CACI		WASHINGTON, DC		0.263		0.000				0.000				0.000										0.000		0.263		

		Travel 1						NAVSEA		WNY, DC		0.084		0.000				0.000				0.000										0.000		0.084		

		Government Engineering Support1						NSWC, PC		PANAMA CITY, FL		0.325		0.000				0.000				0.000										0.000		0.325		

		MEDAL Program Management Support 2						VARIOUS		VARIOUS		2.827		0.000				0.000				0.000										0.000		2.827		

		SBIR Assessment 2						VARIOUS		VARIOUS		0.019		0.000				0.000				0.000										0.000		0.019		

		Program Management Support 3		C		CPFF		CACI		WASHINGTON, DC		1.341		0.000				0.000				0.000										0.000		1.341		

		Program Management Support 4		C		CPFF		CACI		WASHINGTON, DC		0.080		0.000				0.000				0.000										0.000		0.080		

		Government Engineering Support3						NSWC, PC		PANAMA CITY, FL		0.090		0.000				0.000				0.000										0.000		0.090		

		Travel 3		C		CPAF		NAVSEA		WNY, DC		0.256		0.000				0.000				0.000										0.000		0.256		

		Program Management Support 5		C		CPFF		CACI		WASHINGTON, DC		0.167		0.000				0.000				0.000										0.000		0.167		

		Government Engineering Support4						NSWC, PC		PANAMA CITY, FL		0.010		0.000				0.000				0.000										0.000		0.010		

		Travel4		C		CPAF		NSWC, PC		PANAMA CITY, FL		0.069		0.000				0.000				0.000										0.000		0.069		

		HFWB: Program Management Support 6		C		CPAF		VARIOUS		VARIOUS		1.442		0.000				0.000				0.000										0.000		1.442		

		HFWB: Government Engineering Support5						NSWC, PC		PANAMA CITY, FL		0.750		0.000				0.000				0.000										0.000		0.750		

		HFWB: Travel 5		C		CPAF		NAVSEA		WNY, DC		0.080		0.000				0.000				0.000										0.000		0.080		

		Government Engineering Support6						NSWC, PC		PANAMA CITY, FL		1.352		0.000				0.000				0.000										0.000		1.352		

		Travel 6		C		CPAF		NAVSEA		WNY, DC		0.238		0.000				0.000				0.000										0.000		0.238		

		SBIR Assessment 6						VARIOUS		VARIOUS		0.054		0.000				0.000				0.000										0.000		0.054		

		Program Management Support 7		C		CPAF		VARIOUS		VARIOUS		0.350		0.000				0.000				0.000										0.000		0.350		

		Acquisition Workforce Fund						VARIOUS		VARIOUS		0.122		0.000				0.000				0.000										0.000		0.122		

		1319 / 4		PE 0604127N / (U)Surface Mine Countermeasures		1235 / Mine Warfare Planning and Analysis		

		Product Development

		MEDAL EA		C		CPAF		SAIC		McLean, VA		0.000		1.336		2017-10		1.885		2018-10		0.000										Continuing		Continuing		Continuing

		MEDAL EA & MIW Integrated Synthetic Training (MIST)		SS		IDIQ		TBD		TBD		0.000		0.000				0.000				0.700		2019-10								Continuing		Continuing		Continuing

		Medal EA & MIW Integrated Synthetic Training (MIST)						NSWC PCD		Panama City FL		0.000		0.000				2.360		2018-10		4.118		2019-10								Continuing		Continuing		Continuing

		Support

		MEDAL EA & MIW Integrated Synthetic Training (MIST)						NSWC PC		Panama City FL		0.000		0.423		2017-10		2.395		2018-10		3.278		2019-10								Continuing		Continuing		Continuing

		MEDAL EA & MIW Integrated Synthetic Training (MIST)		C		IDDQ		TBD		TBD		0.000		0.000				0.000				0.850		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		MEDAL EA		C		CPAF		SAIC		McLean, VA		0.000		0.675		2017-10		0.124		2018-10		0.000										Continuing		Continuing		Continuing

		MEDAL EA & MIW Integrated Synthetic Training (MIST)						NSWC PCD		Panama City, FL		0.000		0.000				0.496		2018-10		1.041		2019-10								Continuing		Continuing		Continuing

		Management Services

		MEDAL						NSWC PC		Panama City Fl		0.000		0.608		2017-10		0.688		2018-10		0.776		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0604272N / Tact Air Dir Infrared CM (TADIRCM)		3304 / CIRCM		

		Product Development

		Primary HDW Dev CIRCM		C		CPAF		NGC		Rolling Meadows		2.721		5.763		2018-03		0.000				0.000										0.000		8.484		8.484

		Archived Production Development						Various		Various		56.903		0.000				0.000				0.000										0.000		56.903		

		Support

		Archived Support						Various		Various		10.556		0.000				0.000				0.000										0.000		10.556		

		Test and Evaluation

		Eng & Eval CIRCM		C		CPFF		Eglin AF Base		Fort Walton Beach FL		4.662		0.000				0.000				0.000										0.000		4.662		4.662

		Archived Test and Evaluation						Various		Various		12.711		0.000				0.000				0.000										0.000		12.711		

		Management Services

		Archived Managment Services						Various		Various		3.382		0.000				0.000				0.000										0.000		3.382		

		Govt Eng Supt CIRCM						NAWCWD		Pt. Mugu, CA		0.758		0.000				0.000				0.000										0.000		0.758		

		1319 / 4		PE 0604272N / Tact Air Dir Infrared CM (TADIRCM)		3348 / DAIRCM Development		

		Product Development

		Primary HW Dev DAIRCM		C		CPFF		DRS		Dallas, TX		0.000		11.548		2018-03		23.142		2019-01		34.650		2020-03								Continuing		Continuing		Continuing

		Primary HW Dev DAIRCM		C		CPFF		Daylight Solutions		San Diego, CA		0.000		12.968		2018-03		1.000		2019-01		0.000										Continuing		Continuing		Continuing

		H-60 Operational Flight Program Dev		C		CPFF		Lockheed Martin		Owego, NY		0.000		5.910		2018-03		0.200		2019-01		12.013		2020-03								Continuing		Continuing		Continuing

		H-1 Operational Flight Program Deve		C		CPFF		Northrop Grumman		Woodland Hills, CA		0.000		0.000				0.000				5.000		2019-11								Continuing		Continuing		Continuing

		Govt Eng Support						NAWCAD		Patuxent River, MD		0.000		3.333		2018-01		0.000				2.600		2019-11								Continuing		Continuing		Continuing

		Govt Eng Support						FRC		Jacksonville, FL		0.000		0.549		2018-01		0.000				0.713		2019-11								Continuing		Continuing		Continuing

		Govt Software Eng Support						NAWCAD		PT Mugu		0.000		2.000		2017-12		0.000				3.000		2019-11								Continuing		Continuing		Continuing

		Aircraft Integration						FRC East		Cherry Point, NC		0.000		0.400		2017-11		0.000				0.312		2019-11								0.000		0.712		

		Govt Software Eng Support						NRL		Washington, DC		0.000		0.000				2.900		2019-01		2.960		2019-11								Continuing		Continuing		Continuing

		Govt Integrated Logistic Support		C		CPFF		ENGILITY		Chantilly, VA		0.000		0.000				0.000				0.406		2020-03								Continuing		Continuing		Continuing

		Support

		Govt Integrated Logistic Support						Fleet Readiness Depot		Jacksonville, FL		0.000		0.000				0.000				0.357		2019-11								Continuing		Continuing		Continuing

		Logistic Deliverables		SS		CPFF		RIAC		Ft Belvoir, VA		0.000		0.500		2017-10		0.000				0.250		2019-11								Continuing		Continuing		Continuing

		ESOH support						NAWC WD		China lake		0.000		0.123		2017-10		0.068		2019-01		0.133		2019-11								Continuing		Continuing		Continuing

		Integrated Logistic Support		C		CPAF		Wyle Laboratories		Lexington Park, MD		0.000		0.116		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Comercial Shipping TAC code						Various		Various		0.000		0.017		2017-10		0.000				0.050		2019-10								Continuing		Continuing		Continuing

		Integrated Logistic Support						DTIC		Ft Belvoir, VA		0.000		0.000				0.000				0.000										0.000		0.000		

		Test and Evaluation

		Govt T&E Support						NAWCAD		Patuxent River, MD		0.000		0.000				1.650		2018-12		1.000		2019-11								Continuing		Continuing		Continuing

		Govt T&E Support						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.216		2019-11								Continuing		Continuing		Continuing

		Flight Test/Live Fire						USA DPG		Various		0.000		0.000				14.982		2019-03		0.405		2020-03								Continuing		Continuing		Continuing

		Contractor T& E Support						GWEF		Eglin AFB, FL		0.000		0.000				1.225		2019-02		1.000		2020-02								Continuing		Continuing		Continuing

		Govt T&E Support						COTF		Norfolk, VA		0.000		0.000				0.775		2019-06		0.108		2019-11								Continuing		Continuing		Continuing

		Govt T&E Support						CRANE		CRANE		0.000		0.350		2018-01		0.100		2019-06		0.500		2020-01								Continuing		Continuing		Continuing

		OCO Govt T&E Support						NAWCAD		Patuxent River, MD		0.000		1.568		2018-03		0.000				0.000										0.000		1.568		

		OCO Govt T&E Support						NAWCWD		China Lake, CA		0.000		1.360		2018-06		0.000				0.000										0.000		1.360		

		OCO Flight Test/Live Fire						USA DPG		Dugway, UT		0.000		1.968		2018-06		0.000				0.000										0.000		1.968		

		OCO HITL lab test						GWEF		Eglin AFB, FL		0.000		0.000				0.000				0.000										0.000		0.000		

		OCO Contractor T& E Support						GWEF		Eglin AFB, FL		0.000		0.450		2018-06		0.000				0.000										0.000		0.450		

		OCO Govt T&E Support						COTF		Norfolk, VA		0.000		0.172		2018-06		0.000				0.000										0.000		0.172		

		OCO Flight Test/Live Fire						Army		Huntsville AL		0.000		0.923		2018-04		0.000				0.000										0.000		0.923		

		Management Services

		Govt Eng Support						NAWCWD		PT Mugu, CA		0.000		0.000				0.000				0.210		2019-10								Continuing		Continuing		Continuing

		Contractor Mgmt Support		C		CPFF		Amelex		Patuxent River, MD		0.000		0.108		2017-11		0.000				0.500		2019-10								Continuing		Continuing		Continuing

		Contractor Eng Support		C		CPFF		Engility		Patuxent River, MD		0.000		0.711		2018-06		0.700		2018-10		0.711		2020-05								Continuing		Continuing		Continuing

		Travel						NAVAIR Various		Patuxent River, MD		0.000		0.119		2017-12		0.300		2018-10		0.308		2019-10								Continuing		Continuing		Continuing

		Govt PM support						NAWCWD		Patuxent River, MD		0.000		0.000				0.000				0.711		2019-10								Continuing		Continuing		Continuing

		Govt Eng Support						NSWC		Dahlgren, VA		0.000		0.014		2018-06		0.000				0.020		2019-11								Continuing		Continuing		Continuing

		Eng Support		C		CPFF		DCS		Bethesda, MD		0.000		0.341		2018-02		0.236		2019-01		0.213		2020-02								Continuing		Continuing		Continuing

		1319 / 4		PE 0604286M / (U)Marine Corps Additive Manufacturing Tech Dev		2741 / Additive Manufacturing		

		Product Development

		AM Guidebook development						NSWC		Carderock, MD		0.000		0.630		2018-06		0.000				0.000										0.000		0.630		

		AM Prototype Parts and Redesign						Army		Picatinny Arsenal, NJ		0.000		3.984		2018-06		0.000				0.000										0.000		3.984		

		AM Structure Design						Army/ERDC		Vicksburg, MS		0.000		1.304		2018-06		0.000				0.000										0.000		1.304		

		Support

		Support AM Manuf. and Repair Product						NSWC		Carderock, MD		0.000		0.200		2018-06		0.000				0.000										0.000		0.200		

		Travel						Various		Various		0.000		0.050		2018-08		0.000				0.000										0.000		0.050		

		1319 / 4		PE 0604289M / (U)Expeditionary Logistics		2741 / Additive Manufacturing		

		Product Development

		AM Guidebook development						NSWC		Dahlgren, VA		0.000		0.000				0.200		2019-02		0.100		2020-02								Continuing		Continuing		Continuing

		AM Guidebook development						NAVSEA/PSU-ARL		State College, PA		0.000		0.000				0.350		2019-02		0.000										Continuing		Continuing		Continuing

		AM Guidebook development						NSWC		Carderock, MD		0.000		0.000				0.250		2019-03		0.000										0.000		0.250		

		AM Training Material						JHU-APL		Carderock, MD		0.000		0.000				0.250		2019-03		0.200		2020-02								0.000		0.450		

		AM Technical Data Package  Development						NAVAIR		Pax River, MD		0.000		0.000				0.100		2019-02		0.100		2020-03								0.000		0.200		

		AM  Process Qualification and Certification						MITRE		TBD		0.000		0.000				0.400		2019-02		0.000										0.000		0.400		

		AM Prototype Parts and Redesign						Army		TBD		0.000		0.000				0.400		2019-03		0.200		2020-02								0.000		0.600		

		AM Develop USMC Fleet Wide Repository						NAVFAC		TBD		0.000		0.000				0.250		2019-02		0.100		2020-03								0.000		0.350		

		AM Expeditionary Laboratory and Training Facility						TBD		TBD		0.000		0.000				0.638		2019-02		0.200		2020-03								0.000		0.838		

		AM Structure Design						rmy/ERDC		Vicksburg, MS		0.000		0.000				0.500		2019-02		0.190		2020-03								0.000		0.690		

		Support

		AM Identification of Legacy Part		C		FFP		GE		Columbus, OH		0.000		0.000				0.250		2019-03		0.000										0.000		0.250		

		AM Identification of New Part						JHU-APL		Columbia, MD		0.000		0.000				0.400		2019-02		0.200		2020-03								Continuing		Continuing		Continuing

		AM Identify Cases for Prototypes						NSWC		Dahlgren, VA		0.000		0.000				0.300		2019-03		0.200		2020-04								0.000		0.500		

		AM Program Acquisition Strategy and Sustainment						TBD		TBD		0.000		0.000				0.885		2019-02		0.200		2020-02								0.000		1.085		

		AM Research Advances 3D Printer Technology						NSWC-CD		Carderock, MD		0.000		0.000				0.250		2019-02		0.150		2020-01								0.000		0.400		

		AM Identification Advanced Prototyping Lab/Workspace						DTIC / GTRI		TBD		0.000		0.000				0.600		2019-02		0.100		2020-01								0.000		0.700		

		Travel						TBD		TBD		0.000		0.000				0.050		2019-01		0.031		2020-01								0.000		0.081		

		1319 / 4		PE 0604289M / (U)Expeditionary Logistics		2743 / Next Generation Logistics (NexLog)		

		Support

		ULS-Ground						TBD		TBD		0.000		0.000				0.000				0.349		2020-01								Continuing		Continuing		Continuing

		Data Driven Logistic Sensor Driven Logistic Projects						TBD		TBD		0.000		0.000				0.000				0.600		2020-01								Continuing		Continuing		Continuing

		Data Driven Logistics Asset Management/Inventory Security Projects						TBD		TBD		0.000		0.000				0.000				0.300		2020-01								Continuing		Continuing		Continuing

		Data Driven Logistics Artificial Intelligence, and Capabilities Based Mainenance						TBD		TBD		0.000		0.000				0.000				0.350		2020-01								Continuing		Continuing		Continuing

		Travel						TBD		TBD		0.000		0.000				0.000				0.050		2020-01								Continuing		Continuing		Continuing

		ULS - Air						TBD		TBD		0.000		0.000				0.000				0.800		2020-01								Continuing		Continuing		Continuing

		1319 / 4		PE 0604320M / (U)Rapid Technology Capability Prototype		0386 / Rapid Prototype Development, Marine Corps		

		Product Development

		TEMSOS Prototype Purchase, Development, and Integration_Fires		C		CPFF		ACC/Ft Belvior, VA		Durham, NC		0.000		1.040		2018-09		0.000				0.000										Continuing		Continuing		Continuing

		Organic Precision Fires		C		FP		MCSC		Quantico, VA		0.000		0.355		2018-09		0.000				0.000										0.000		0.355		

		AR Software Development						WHS Pentagon		Arilington, VA		0.000		0.300		2018-08		0.000				0.000										0.000		0.300		

		OPF Software Development		C		CPIF		DTIC		Ft Belvoir, VA		0.000		0.043		2019-03		0.000				0.000										0.000		0.043		

		Autonomous Vehicles Development						NSWC		Panama City, FL		0.000		0.000				0.250		2019-03		0.000										0.000		0.250		

		Information Warfare Development						NSWC		Crane, IN		0.000		0.000				0.250		2019-03		0.000										0.000		0.250		

		Urban Engagement Systems Development						NSWC		Corona, CA		0.000		0.000				0.130		2019-03		0.000										0.000		0.130		

		Autonomous Vehicle Contract Award		C		CPIF		MCSC		Quantico, VA		0.000		0.000				2.248		2019-03		0.000										0.000		2.248		

		Information Warfare Contract Award		C		CPIF		MCSC		Quantico, VA		0.000		0.000				2.000		2019-03		0.000										0.000		2.000		

		Urban Engagement Systems Contract Award		C		CPIF		MCSC		Quantico, VA		0.000		0.000				1.000		2019-03		0.000										0.000		1.000		

		Naval Force Forward						Not Specified		Not Specified		0.000		0.000				0.000				1.000		2020-05								0.000		1.000		

		Human Performance Augmentation						Not Specified		Not Specified		0.000		0.000				0.000				0.750		2020-05								0.000		0.750		

		Organic Resource Generation						Not Specified		Not Specified		0.000		0.000				0.000				1.500		2020-05								0.000		1.500		

		Support

		Engineering Analysis and program office support		C		FFP		MCSC		Quantico, VA		0.000		0.000				0.566		2019-03		0.602		2020-03								0.000		1.168		

		Test and Evaluation

		OPF Testing						Dugway Proving Ground		Dugway, UT		0.000		0.600		2019-02		0.000				0.000										0.000		0.600		

		TEMSOS Testing						Yuma Proving Grounds		Yuma, AZ		0.000		0.126		2019-03		0.000				0.000										0.000		0.126		

		Autonomous Vehicles OPFOR Assessment						Yuma Proving Grounds		Yuma, AZ		0.000		0.000				0.250		2019-03		0.000										0.000		0.250		

		Information Warfare OPFOR Assessment						Electronic Proving Ground (EPG)		Ft Huachuca, AZ		0.000		0.000				0.263		2019-03		0.000										0.000		0.263		

		Urban Engagement Systems OPFOR Assessment						Muscatatuck		Bulerville, IN		0.000		0.000				0.150		2019-03		0.000										0.000		0.150		

		Naval Force Forward						Yuma Proving Grounds		Yuma, AZ		0.000		0.000				0.000				0.290		2020-01								0.000		0.290		

		Human Performance Augmentation						Human Performance Augmentation		Bulerville, IN		0.000		0.000				0.000				0.102		2020-01								0.000		0.102		

		Organic Resource Generation		C		BA		Electronic Proving Ground (EPG)		Ft Huachuca, AZ		0.000		0.000				0.000				0.314		2020-01								0.000		0.314		

		Management Services

		TEMSOS Government Engineering						NSWC Crane		Crane, IN		0.000		1.143		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		Program Management Support						NSWC Crane		Crane, IN		0.000		0.402		2018-05		0.000				0.000										0.000		0.402		

		TEMSOS Government Engineering						SSC LANT		Charleston, SC		0.000		0.748		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		OPF Contract Engineering		C		FP		DTIC		Fort Belvoir, VA		0.000		0.506		2018-06		0.000				0.000										0.000		0.506		

		TEMSOS Engineering Analysis Services						MCSIL		Point Mugu, CA		0.000		0.745		2018-07		0.000				0.000										0.000		0.745		

		TEMSOS Contract Engineering						NSWC Crane		Crane, IN		0.000		0.178		2018-09		0.000				0.000										0.000		0.178		

		AAI EOD Engineering						SSC PAC		San Diego, CA		0.000		0.600		2018-09		0.000				0.000										0.000		0.600		

		1319 / 4		PE 0604320M / (U)Rapid Technology Capability Prototype		9999 / Congressional Adds		

		Product Development

		TEMSOS						DLA		Philadelphia, PA		0.000		1.771		2018-08		0.000				0.000										0.000		1.771		

		Organic Percision Fires		C		FFP		MCSC		Quantico, VA		0.000		4.500		2019-03		0.000				0.000										0.000		4.500		

		AAI EOD		C		FFP		MCSC		Quantico, VA		0.000		1.200		2019-03		0.000				0.000										0.000		1.200		

		OPF Software Development		C		FFP		DTIC		Fort Belvoir, VA		0.000		0.171		2019-03		0.000				0.000										0.000		0.171		

		Transition						MCSC		Quantico, VA		0.000		2.015		2019-03		0.000				0.000										0.000		2.015		

		1319 / 4		PE 0604454N / (U)LX(R)		2474 / LPD Flight II Design & Total Integration		

		Product Development

		Design/Systems Integration		C		CPIF		CSC, Alion, ICI		Washington, DC		25.923		1.644		2018-06		1.847		2018-11		3.800		2019-10								Continuing		Continuing		Continuing

		Design/Systems Integration						NSWC Carderock/SSES Philadelphia		NSWC Beth, MD/SSES Philadelphia, PA		18.522		2.078		2018-01		1.809		2018-10		6.560		2019-10								Continuing		Continuing		Continuing

		Design/Systems Integration						NSWC Dahlgren		Dahlgren, VA		1.877		0.560		2018-06		0.415		2018-10		0.985		2019-10								Continuing		Continuing		Continuing

		Design/Systems Integration						PEO C4I, PEO IWS		Washington, DC		4.694		1.170		2018-01		0.982		2018-10		0.555		2019-10								Continuing		Continuing		Continuing

		Design/Systems Integration						NAWC Lakehurst		Lakehurst, NJ		1.197		0.404		2018-04		0.193		2018-10		0.350		2019-10								Continuing		Continuing		Continuing

		Design/Systems Integration		C		BA		NSWC, Panama City		Panama City, FL		0.850		0.275		2018-01		0.000				0.000										0.000		1.125		

		Design/Systems Integration						NSWC, Port Hueneme		Port Hueneme, CA		0.848		0.300		2018-06		0.122		2018-10		0.000										Continuing		Continuing		Continuing

		Design/Systems Integration		C		CPFF		HII, General Dynamics		Various		29.891		3.000		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		Design/Systems Integration						NAVSEALOGCEN		Mechanicsburg, PA		0.466		0.000				0.181		2018-10		0.000										0.000		0.647		

		Test and Evaluation

		Test and Evaluation		C		BA		COTF		Norfolk, VA		0.000		0.000				0.000				0.250		2019-10								0.000		0.250		

		1319 / 4		PE 0604536N / (U)Advanced Undersea Prototyping		3393 / UxS Autonomy, C2,		

		Product Development

		Energy Prototype Contract		SS		CPFF		ARL PSU		State College, PA		0.600		0.677		2018-01		0.000				0.000										0.000		1.277		

		Common Control System (CCS) Cross-Domain Architecture Development						Various		Various		0.200		0.370		2018-01		0.000				0.000										0.000		0.570		

		Autonomy						Various		Various		0.500		0.413		2017-12		0.000				0.000										0.000		0.913		

		Support

		Energy Prototype Engineering Support 1		SS		CPFF		ARL PSU		State College, PA		0.035		0.152		2018-01		0.000				0.000										0.000		0.187		

		Auontomy Support						NAVSEA Activities		Washington, DC		0.020		0.135		2017-12		0.000				0.000										0.000		0.155		

		Common Control System (CCS) Engineering Support						Various		Various		0.038		0.103		2017-12		0.000				0.000										0.000		0.141		

		Management Services

		Energy Prototype Management						Various		Various		0.035		0.050		2017-12		0.000				0.000										0.000		0.085		

		Autonomy						NAVSEA Activities		Washington, DC		0.020		0.050		2017-12		0.000				0.000										0.000		0.070		

		Common Control System (CCS)						NAVAIR		Pax River, MD		0.038		0.050		2018-02		0.000				0.000										0.000		0.088		

		1319 / 4		PE 0604536N / (U)Advanced Undersea Prototyping		3394 / Adv Undersea Prototyping-Vehicles, Propulsion & Navigation		

		Product Development

		Payload Design documentation		C		CPIF		Various		Various		0.085		3.650		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Design & Long Lead Material, including sub-systems		C		CPIF		Boeing		Huntington Beach, CA		16.554		23.100		2017-12		9.904		2018-12		0.000										Continuing		Continuing		Continuing

		Design & Long Lead Material, including sub-systems		C		CPIF		Lockheed Martin		Riviera Baech, FL		16.554		23.100		2017-12		3.695		2018-12		0.000										Continuing		Continuing		Continuing

		Fabrication of up to 5 XLUUVs, including sub-systems		C		FPIF		TBD		TBD		0.000		0.000				63.978		2019-01		168.435		2019-12								Continuing		Continuing		Continuing

		Support

		RFP/PSPED Dev		SS		CPFF		APL/JHU		Laurel, MD		0.300		0.000				0.000				0.000										0.000		0.300		

		Source Selection						NSWC CD		Carderock, MD		1.090		0.000				0.428		2018-11		0.000										Continuing		Continuing		Continuing

		Source Selection						SSC PAC		San Diego, CA		0.205		0.000				0.312		2018-11		0.000										Continuing		Continuing		Continuing

		Engineering Support						NSWC CD		Bethesda, MD		0.000		0.000				1.200		2018-11		2.105		2019-11								0.000		3.305		

		Engineering Support						NSWC IH		Indian Head, MD		0.000		0.000				0.900		2018-11		1.303		2019-11								0.000		2.203		

		Engineering and Logistic Support						NUWC KPT		Keyport, WA		0.000		0.000				1.500		2018-11		2.860		2019-11								0.000		4.360		

		Technical Warrant Holder Support						NAVSEA Activities		Washington, DC		0.000		0.000				0.500		2018-11		0.632		2019-11								0.000		1.132		

		Oversight of Efforts						VAR		Various		1.028		5.344		2018-03		1.270		2018-11		2.522		2019-11								Continuing		Continuing		Continuing

		Management Services

		Mgmt & Techncal Efforts						NAVSEA Activities		WASHINGTON, D.C.		0.828		3.930		2017-10		3.982		2018-11		4.110		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0604536N / (U)Advanced Undersea Prototyping		3395 / UxS Payloads		

		Product Development

		XL Payload Interface Design & Fabrication		C		CPIF		Various		Various		0.741		0.967		2018-03		0.000				0.000										0.000		1.708		

		COMMAND AND CONTROL						Various		Various		0.100		0.302		2018-01		0.000				0.000										0.000		0.402		

		Tech Support		C		CPFF		Various		Various		0.189		0.204		2018-01		0.000				0.000										0.000		0.393		

		Management						Various		Various		0.190		0.133		2017-11		0.000				0.000										0.000		0.323		

		Safety						NSWC Indian Head		Indian Head, MD		0.000		0.330		2018-01		0.000				0.000										0.000		0.330		

		1319 / 4		PE 0604536N / (U)Advanced Undersea Prototyping		3396 / UxS Endurance		

		Product Development

		Technology study						Various		Various		0.470		0.000				0.000				0.000										0.000		0.470		

		Design, Material, & Fabrication Efforts						Various		Various		0.000		0.828		2017-11		0.000				0.000										0.000		0.828		

		Support

		DESIGN ANALYSIS						NRL		WASHINGTON, D.C.		0.000		0.000				0.000				0.000										0.000		0.000		

		Program Support		C		FFP		Various		Arlington, VA		0.030		0.150		2017-12		0.000				0.000										0.000		0.180		

		1319 / 4		PE 0604536N / (U)Advanced Undersea Prototyping		9999 / Congressional Adds		

		Product Development

		Fabrication Contract(s)		C		FPIF		TBD		TBD		0.000		0.000				25.000		2019-03		0.000										0.000		25.000		

		1319 / 4		PE 0604636N / Counter Umanned Aircraft Systems (C-UAS)		3241 / Counter Unmanned Aircraft Systems (C-UAS)		

		Product Development

		System Development						Not Specified		TBD		0.000		0.000				0.000				2.400		2020-01								Continuing		Continuing		Continuing

		Support

		Material solutions and threat assessments						Not Specified		TBD		0.000		0.000				0.000				1.750		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management						Not Specified		Various		0.000		0.000				0.000				0.550		2019-10								Continuing		Continuing		Continuing

		Government Engineering Support						Not Specified		NAWC AD PAX		0.000		0.000				0.000				0.750		2019-10								Continuing		Continuing		Continuing

		Travel						Not Specified		Various		0.000		0.000				0.000				0.050		2019-10								Continuing		Continuing		Continuing

		1319 / 4		PE 0604659N / (U)Precision Strike Weapons Development Program		3334 / Conventional Prompt Strike (CPS)		

		Product Development

		Conventional Prompt Strike Weapon System						Naval Air Weapons Station		China Lake, CA		0.000		0.000				0.000				84.520		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System		C		CPFF		Systems Planning & Analysis		Alexandria, VA		0.000		0.000				0.000				2.700		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						Lawrence Livermore National Laboratory		Livermore, CA		0.000		0.000				4.610		2019-02		0.000										Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System		SS		CPFF		Lockheed Martin Corporation		Sunnyvale, CA		0.000		0.000				0.000				1.760		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						Missile and Space Intelligence Center		Huntsville, AL		0.000		0.000				0.000				1.040		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						Naval Undersea Warfare Division		Newport, RI		0.000		0.000				0.000				1.040		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System		C		CPFF		Hana Industries		Honolulu, HI		0.000		0.000				0.000				0.450		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						USAF - Holloman		Alamogordo, NM		0.000		0.000				1.100		2019-02		0.000										Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						United States Army		Various		0.000		0.000				0.000				26.940		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						Naval Surface Warfare Center Crane		Crane, IN		0.000		0.000				0.000				18.780		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System		SS		CPFF		Johns Hopkins Univ. Applied Physics Lab		Baltimore, MD		0.000		0.000				0.000				16.490		2019-12								Continuing		Continuing		Continuing

		Conventional Prompt Strike Weapon System						Various		Various		0.000		0.000				1.100		2019-02		11.410		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem		SS		CPFF		Lockheed Martin Corporation		Sunnyvale, CA		0.000		0.000				0.000				171.590		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem						Sandia National Laboratory		Washington, DC		0.000		0.000				0.000				151.900		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem		C		CPFF		Dynetics		Huntsville, AL		0.000		0.000				0.000				15.850		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem						Naval Surface Warfare Center		Crane, IN		0.000		0.000				0.000				10.670		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem		SS		CPFF		Charles Stark Draper Laboratories		Boston, MA		0.000		0.000				0.000				8.290		2019-12								Continuing		Continuing		Continuing

		Flight Subsystem						Naval Surface Warfare Center		Dahlgren, VA		0.000		0.000				0.000				4.930		2019-12								Continuing		Continuing		Continuing

		Platform Subsystem						NAVSEA		Washington, DC		0.000		0.000				1.870		2019-02		21.760		2019-12								Continuing		Continuing		Continuing

		Platform Subsystem		SS		CPFF		Lockheed Martin Corporation		Sunnyvale, CA		0.000		0.000				0.000				8.280		2019-12								Continuing		Continuing		Continuing

		Platform Subsystem		SS		CPFF		Johns Hopkins Univ. Applied Physics Lab		Baltimore, MD		0.000		0.000				0.000				2.590		2019-12								Continuing		Continuing		Continuing

		Platform Subsystem						Naval Surface Warfare Center		Dahlgren, VA		0.000		0.000				0.000				2.070		2019-12								Continuing		Continuing		Continuing

		Advanced Research and Development		C		BA		Lawrence Livermore National Laboratory		Livermore, CA		0.000		0.000				2.570		2019-02		13.470		2019-12								Continuing		Continuing		Continuing

		Advanced Research and Development		SS		CPFF		Charles Stark Draper Laboratories		Boston, MD		0.000		0.000				0.000				9.330		2019-12								Continuing		Continuing		Continuing

		Advanced Research and Development						Sandia National Laboratory		Washington, DC		0.000		0.000				0.000				6.220		2019-12								Continuing		Continuing		Continuing

		Advanced Research and Development		SS		CPFF		Johns Hopkins Univ. Applied Physics Lab		Baltimore, MD		0.000		0.000				0.000				1.040		2019-12								Continuing		Continuing		Continuing

		1319 / 4		PE 0604659N / (U)Precision Strike Weapons Development Program		3378 / Next Generation Land Attack Weapon (NGLAW)		

		Product Development

		INC II Technologies		C		CPFF		TBD		TBD		0.000		0.000				0.000				12.300		2020-03								0.000		12.300		

		Support

		Development Support						NAWC-WD		China Lake, CA		2.450		0.025		2017-11		0.000				0.112		2019-12								Continuing		Continuing		Continuing

		Development Support- AIR 4.0M						NAWC-AD		Patuxent River, MD		3.114		0.000				0.000				0.440		2019-11								Continuing		Continuing		Continuing

		Development Support		SS		CPFF		JHU/APL		Laurel, MD		2.824		0.744		2017-11		2.016		2019-02		1.210		2019-12								Continuing		Continuing		Continuing

		Weapons Control System						NSWC-DD		Dahlgren, VA		0.025		0.025		2017-11		0.000				0.275		2019-12								0.000		0.325		Continuing

		Development Support						NSMA		JBAB, DC		3.488		0.825		2017-12		1.950		2019-02		5.018		2019-11								0.000		11.281		Continuing

		Development Support						NRO		Chantilly, VA		0.569		0.000				0.000				0.165		2020-01								0.000		0.734		Continuing

		Development Support						NSWC-NPT		Newport, RI		0.025		0.025		2017-11		0.000				0.180		2019-12								0.000		0.230		Continuing

		Management Services

		Management Support						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				0.022		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0604659N / (U)Precision Strike Weapons Development Program		3407 / Air Launched Decoy Development		

		Product Development

		Product Development		SS		CPIF		Raytheon Missle Systems		Tucson, AZ		0.000		12.183		2018-08		48.670		2019-01		75.424		2019-11								Continuing		Continuing		Continuing

		Support

		Government Support						NAWC AD		Patuxent River, MD		0.000		2.000		2017-10		10.204		2018-11		10.622		2019-11								Continuing		Continuing		Continuing

		Government Support						NAWC WD		China Lake, CA		0.000		2.931		2017-10		13.677		2018-11		13.950		2019-11								Continuing		Continuing		Continuing

		Government Support						NAWC WD		Point Mugu, CA		0.000		0.515		2017-10		3.270		2018-11		4.184		2019-11								Continuing		Continuing		Continuing

		Management Services

		Government Support						NAWC AD		Patuxent River, MD		0.000		0.500		2017-10		0.333		2018-11		0.564		2019-11								Continuing		Continuing		Continuing

		Government Support						NAWC WD		China Lake, CA		0.000		0.256		2017-10		0.171		2018-11		0.170		2019-11								Continuing		Continuing		Continuing

		Project Management Support		C		CPFF		NAWC AD		Patuxent River, MD		0.000		0.200		2018-03		0.212		2018-11		0.312		2020-03								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.000		0.050		2017-10		0.080		2018-11		0.080		2019-11								Continuing		Continuing		Continuing

		1319 / 4		PE 0604707N / SEW Architecture/Eng Support		0798 / Allied/Coalition Maritime Environment (ACME)		

		Product Development

		Advanced Relay Capabilities		C		CPFF		SAIC		McLean, VA		0.110		0.126		2018-01		0.000				0.000										0.000		0.236		Continuing

		Test and Evaluation

		Advanced Relay Capabilities						Various		Various		31.248		0.135		2018-01		0.000				0.000										0.000		31.383		Continuing

		Advanced Relay Capabilities						SSC PAC		San Diego		0.716		0.820		2018-01		0.000				0.000										0.000		1.536		Continuing

		Management Services

		Management Services						Various		Various		1.477		0.000				0.000				0.000										0.000		1.477		

		1319 / 4		PE 0604707N / SEW Architecture/Eng Support		2144 / Space & Elec Warfare Engineering		

		Product Development

		Cybersecurity Architecture, Specifications and Standards						Various		Various		8.667		0.000				0.000				0.000										0.000		8.667		

		Cybersecurity Architecture, Specifications and Standards		C		CPFF		AUSGAR		San Diego, CA		5.667		1.164		2018-03		0.000				0.000										0.000		6.831		

		Cybersecurity Architecture, Specifications and Standards						SSC LANT		Charleston, SC		4.145		1.270		2018-02		0.000				0.000										0.000		5.415		

		Cybersecurity Architecture, Specifications and Standards						SSC PAC		San Diego, CA		10.502		3.090		2018-02		0.000				0.000										0.000		13.592		

		Cybersecurity Architecture, Specifications and Standards		C		CPFF		BAH		McLean, VA		7.631		2.936		2018-07		0.000				0.000										0.000		10.567		

		Cybersecurity Vulnerability & Functional Test Capability		C		CPFF		Various		Various		0.000		4.452		2018-06		0.000				0.000										0.000		4.452		

		Cybersecurity Vulnerability & Functional Test Capability						SSC PAC`		San Diego, CA		0.000		2.932		2018-03		0.000				0.000										0.000		2.932		

		Cybersecurity Vulnerability & Functional Test Capability		C		CPFF		SSC LANT		Charleston, SC		0.000		4.638		2018-06		0.000				0.000										0.000		4.638		

		Cybersecurity Vulnerability & Functional Test Capability.		C		CPFF		SSC PAC		San Diego, CA		0.000		6.986		2018-06		0.000				0.000										0.000		6.986		

		Cybersecurity Vulnerability & Functional Test Capability						SSC LANT'		Charleston, SC		0.000		1.825		2018-03		0.000				0.000										0.000		1.825		

		Support

		SEW Development Support/Systems Engineering						Various		Various		78.537		0.000				0.000				0.000										0.000		78.537		

		SEW/C4I Technology Integration						Various		Various		12.985		0.000				0.000				0.000										0.000		12.985		

		MDA Prototype SE Support						Various		Various		17.376		0.000				0.000				0.000										0.000		17.376		

		Enterprise Architecture						Various		Various		3.630		0.000				0.000				0.000										0.000		3.630		

		Enterprise Architecture		C		CPFF		AUSGAR		San Diego, CA		2.120		0.322		2018-03		0.000				0.000										0.000		2.442		

		Enterprise Architecture						SSC LANT		Charleston, SC		1.121		0.107		2018-02		0.000				0.000										0.000		1.228		

		Enterprise Architecture						SSC PAC		San Diego, CA		2.765		0.287		2018-02		0.000				0.000										0.000		3.052		

		SYSCOM Systems Engineering		C		CPFF		AUSGAR		San Diego, CA		4.645		1.297		2018-03		0.000				0.000										0.000		5.942		

		SYSCOM Systems Engineering						SSC PAC		San Diego, CA		6.239		0.638		2018-02		0.000				0.000										0.000		6.877		

		SYSCOM Systems Engineering		C		CPFF		SAIC		McLean, VA		0.940		0.262		2018-01		0.000				0.000										0.000		1.202		

		Test and Evaluation

		SEW Eng/CWIX/JRAE						Various		Various		48.685		0.000				0.000				0.000										0.000		48.685		

		SEW Eng/CWIX						Defense Information Systems Agency		Arlington, VA		0.709		0.115		2018-04		0.000				0.000										0.000		0.824		

		SEW Eng/CWIX						SSC PAC		San Diego, CA		4.526		0.576		2017-12		0.000				0.000										0.000		5.102		

		SEW Eng/CWIX		C		CPFF		SAIC		McLean, VA		0.711		0.223		2018-01		0.000				0.000										0.000		0.934		

		SEW Eng/CWIX		C		CPFF		AUSGAR		San Diego, CA		0.374		0.118		2018-03		0.000				0.000										0.000		0.492		

		Management Services

		ACQ Workforce Fund						Various		Various		0.071		0.000				0.000				0.000										0.000		0.071		

		1319 / 4		PE 0604707N / SEW Architecture/Eng Support		2147 / ISR  Architecture		

		Product Development

		ISR Architecture		C		CPFF		METRON		Reston, VA		1.382		0.582		2017-12		0.000				0.000										0.000		1.964		

		ISR Architecture						SSC PAC		San Diego, CA		0.100		0.107		2017-12		0.000				0.000										0.000		0.207		

		1319 / 4		PE 0604707N / SEW Architecture/Eng Support		2356 / Maritime Concept Generation & Development		

		Test and Evaluation

		System Test and Evaluation		C		CPFF		Defense Technical Information Center		Ft Belvoir VA		12.713		3.780		2017-12		4.148		2019-01		2.315		2020-06								Continuing		Continuing		Continuing

		System Test and Evaluation						SPAWARSYSCEN		Charleston, SC		2.734		0.000				0.000				0.000										Continuing		Continuing		Continuing

		System Test and Evaluation						ONR		Washington, DC		1.370		0.000				0.000				0.000										Continuing		Continuing		Continuing

		System Test and Evaluation						NAVSEA		Washington, DC		1.334		0.000				0.000				0.000										0.000		1.334		

		System Test and Evaluation						Naval Underwater Warfare Center		Newport RI		0.500		0.000				0.000				0.000										0.000		0.500		

		System Test and Evaluation		C		CPFF		NAVSUP		Norfolk VA		5.694		2.426		2017-12		3.082		2019-01		2.948		2020-06								0.000		14.150		

		Center for Naval Analysis						Center for Naval Analysis		Norfolk, VA		0.154		0.000				0.000				0.000										0.000		0.154		

		Management Services

		Program Management		C		FFP		Navy Warfare Development Command		Norfolk, VA		2.710		0.000				0.000				0.000										0.000		2.710		

		1319 / 4		PE 0604786N / (U)Offensive Anti-Surface Warfare Weapon Dev		3337 / Offensive Anti-Surface Warfare (OASuW) Weapon		

		Product Development

		Product Development		C		CPIF		Lockheed Martin Missile and Fire Control		Orlando, FL		732.978		113.819		2017-10		71.251		2018-10		42.066		2019-10								21.950		982.064		978.393

		Product Development		C		CPFF		Boeing		St. Louis, MO		59.863		0.676		2018-03		0.964		2019-03		0.630		2020-03								0.680		62.813		62.813

		Support

		Government Support						NAWC AD		Patuxent River,MD		6.770		1.807		2017-11		1.413		2018-11		1.245		2019-11								2.650		13.885		

		Government Support						NAWC WD		China Lake, CA		39.547		11.142		2017-11		10.555		2018-11		2.640		2019-11								4.250		68.134		

		Government Support						NSWC		Various		3.398		0.092		2017-11		0.189		2018-11		0.065		2019-11								0.000		3.744		

		Government Support						NSA		Ft. Meade, MD		0.000		0.000				0.250		2018-12		0.000										0.000		0.250		

		Development Support		C		FFP		NSMA		Washington, DC		17.552		5.435		2017-12		8.676		2018-12		1.015		2019-11								2.100		34.778		32.864

		Development Support						USAF		Various		0.971		0.190		2017-10		0.040		2019-02		0.000										0.000		1.201		

		Integrated Logistics Support						NAWC AD		Patuxent River, MD		0.505		0.058		2017-11		0.031		2018-11		0.020		2019-11								0.000		0.614		

		Integrated Logistics Support						NAWC AD		Lakehurst, NJ		0.411		0.560		2017-12		0.000				0.000										0.000		0.971		

		Contractor Support		C		CPFF		JHU/APL		Laurel, MD		11.831		0.425		2018-07		0.480		2019-07		0.500		2020-07								1.000		14.236		14.236

		Contractor Support		C		FFP		Schafer Corporation		Arlington, VA		18.371		2.373		2018-06		2.736		2019-06		3.140		2020-06								3.200		29.820		32.377

		Mission Planning Support		C		CPFF		Northrup Grumman		Bethpage, NY		9.588		0.400		2017-10		0.969		2018-10		0.000										0.000		10.957		11.088

		Contractor Support						Various		Various		8.118		0.717		2017-10		0.730		2018-10		0.743		2019-10								1.650		11.958		

		Development Support						NRL		Various		1.576		0.575		2017-11		0.228		2018-11		0.250		2019-11								0.000		2.629		

		Contractor Support		C		FFP		Engility		Patuxent River, MD		0.000		0.936		2018-06		1.051		2019-06		1.100		2020-06								2.419		5.506		6.506

		Prior Yr Supp no longer funded in the FYDP						Various		Various		2.800		0.000				0.000				0.000										0.000		2.800		

		Test and Evaluation

		Development Support						NAWC WD		China Lake, CA		34.150		16.126		2017-11		12.174		2018-11		6.455		2019-11								13.531		82.436		

		Development Support						NAWC AD		Patuxent River, MD		24.203		5.334		2017-11		4.357		2018-11		2.608		2019-11								3.750		40.252		

		Development Support						NSWC		Various		0.341		0.000				0.000				0.000										0.000		0.341		

		Development Support						COTF		Norfolk, VA		0.207		0.015		2018-09		0.182		2019-09		0.182		2020-09								2.200		2.786		

		Development Support						USAF		Various		5.302		0.517		2017-10		0.077		2018-10		0.475		2019-10								0.650		7.021		

		Contractor Eng Support		C		CPFF		NAVSUP		Port Hueneme, CA		0.000		0.075		2018-04		0.000				0.075		2020-04								0.000		0.150		

		Wind Tunnel Testing						AEDC		Arnolds AFB, TN		4.153		0.000				0.000				0.000										0.000		4.153		

		Management Services

		Government Support						NAWC AD		Patuxent River, MD		6.934		1.754		2017-11		1.839		2018-11		1.100		2019-11								2.850		14.477		

		Government Support						NAWC WD		China Lake, CA		3.879		0.677		2017-11		0.924		2018-11		0.960		2019-11								1.800		8.240		

		Project Management Support		C		CPFF		NAWC AD		Patuxent River, MD		1.600		0.000				0.000				0.000										0.000		1.600		1.600

		Travel						NAWC AD		Patuxent River, MD		1.225		0.140		2017-11		0.145		2018-10		0.150		2019-10								0.400		2.060		

		1319 / 4		PE 0604786N / (U)Offensive Anti-Surface Warfare Weapon Dev		9999 / Congressional Adds		

		Test and Evaluation

		Development Support (OT)		C		CPIF		Lockheed Martin Missile and Fire Control		Orlando, FL		0.000		0.000				19.925		2019-04		0.000										0.000		19.925		

		Contractor Eng Support (OT)		C		CPFF		NAVSUP		Port Hueneme, CA		0.000		0.000				0.075		2019-04		0.000										0.000		0.075		

		1319 / 4		PE 0303354N / ASW Systems Development - MIP		0490 / Airborne Acoustic Intelligence (AAI)		

		Product Development

		Active Measurement Validation						NAWCAD		PATUXENT RIVER, MD		1.893		0.138		2017-12		0.143		2018-12		0.146		2019-12								Continuing		Continuing		Continuing

		Ancillary Hdw Development						NAWCAD		PATUXENT RIVER, MD		6.014		0.500		2017-12		0.500		2018-12		0.515		2019-12								Continuing		Continuing		Continuing

		Ancillary Hdw Development Cont						VARIOUS		VARIOUS		1.546		0.585		2017-12		0.593		2018-12		0.600		2019-12								Continuing		Continuing		Continuing

		Systems Eng						NAWCAD		PATUXENT RIVER, MD		5.818		0.665		2017-12		0.676		2018-12		0.690		2019-12								Continuing		Continuing		Continuing

		Systems Eng						VARIOUS		VARIOUS		2.265		0.793		2017-12		0.723		2018-12		0.717		2019-12								Continuing		Continuing		Continuing

		Primary Hdw Development		SS		CPIF		ERAPSCO		FT. WAYNE IN		23.793		5.347		2017-12		6.004		2018-12		7.069		2019-12								Continuing		Continuing		Continuing

		Management Services

		Mgt & Prof Spt Svcs (Non-FFRDC)						VARIOUS		VARIOUS		3.473		0.202		2017-12		0.205		2018-12		0.209		2019-12								Continuing		Continuing		Continuing

		Contractor Eng Spt						VARIOUS		VARIOUS		0.588		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Travel						VARIOUS		VARIOUS		0.232		0.048		2017-12		0.045		2018-12		0.045		2019-12								Continuing		Continuing		Continuing

		Prior year Mgmt Svcs no longer funded in the FYDP						VARIOUS		VARIOUS		0.031		0.000				0.000				0.000										0.000		0.031		

		1319 / 4		PE 0304240M / (U)Advanced Tactical Unmanned Aircraft System		3135 / USMC MUX Medium Altitude - Long Endurance (MALE) Group 5 UAV		

		Product Development

		MUX Studies and Experimentation						TBD		TBD		0.000		1.500		2018-01		8.045		2018-11		15.525		2019-11								Continuing		Continuing		Continuing

		Requirements Analysis and Engineering Assessments						Various		Various		0.000		2.150		2018-01		2.023		2018-11		2.957		2019-11								Continuing		Continuing		Continuing

		Management Services

		Government Engineering Support						NAWCAD		Patuxent River, MD		0.000		0.635		2018-01		1.252		2018-11		1.337		2019-11								0.000		3.224		

		Program Management Support						Various		Various		0.000		0.600		2018-01		1.268		2018-11		1.248		2019-11								0.000		3.116		

		Travel						NAWCAD		Patuxent River, MD		0.000		0.093		2018-01		0.120		2018-11		0.090		2019-11								0.000		0.303		

		1319 / 4		PE 0304240M / (U)Advanced Tactical Unmanned Aircraft System		3427 / KMAX Experimentation and Support		

		Product Development

		CQ-24A Cargo UAS Experimentation		C		CPFF		Kaman		Bloomfield, CT		0.000		0.222		2019-02		3.239		2019-03		0.000										0.000		3.461		4.750

		Requirements and Analysis, and Engineering Assessments						NAWCAD		Patuxent River, MD		0.000		0.000		2018-01		0.610		2019-03		0.000										0.000		0.610		1.190

		Management Services

		Govt Engineering Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.474		2018-11		0.000										0.000		0.474		

		Program Management Support						Various		Various		0.000		0.000		2018-01		0.450		2018-11		0.000										0.000		0.450		

		Travel						NAWCAD		Patuxent River, MD		0.000		0.000		2018-01		0.080		2018-11		0.000										0.000		0.080		

		1319 / 4		PE 0304240N / (U)Advanced Tactical Unmanned Aircraft System		3429 / TERN UAS		

		Product Development

		MALE (TERN) UAV Technical Maturation & Experimentation		C		CPIF		Northrop Grumman		San Diego, CA		0.000		0.000				7.150		2018-12		0.000										0.000		7.150		7.150

		UAS Sensors and Autonomy		C		CPIF		Varioius		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Advanced Data Networks		C		CPIF		Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Technical and Engineering Services						NAWCAD		Patuxent River, MD		0.000		0.000				1.200		2018-10		0.000										0.000		1.200		

		Test and Evaluation

		Range Cost						NAWCWD		Point Mugu, CA		0.000		0.000				0.300		2018-11		0.000										0.000		0.300		

		Management Services

		Government Engineering Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.310		2018-10		0.000										0.000		0.310		

		Program Management Support						Various		Various		0.000		0.000				0.250		2018-10		0.000										0.000		0.250		

		Travel						NAWCAD		Patuxent River, MD		0.000		0.000				0.090		2018-11		0.000										0.000		0.090		

		1319 / 4		PE 0304270N / Electronic Warfare Development - MIP		2260 / Specific Emitter ID		

		Product Development

		NRL						Not Specified		Not Specified		4.968		0.527		2018-01		0.466		2019-01		0.609		2020-01								Continuing		Continuing		Continuing

		1319 / 5		PE 0603208N / Training System Aircraft		3367 / Training Aircraft Updates		

		Product Development

		T45 Product Development Cost		SS		CPFF		Boeing		St. Louis, MO		14.575		5.342		2018-07		0.000				0.000										0.000		19.917		19.917

		T45 PE Product Development Cost		C		CPFF		Various		Various		0.898		0.000				0.000				0.000										0.000		0.898		0.898

		Training System Improvement T6 CSCVR						TBD		TBD		0.000		0.000				0.000				3.000		2020-02								0.400		3.400		3.400

		Training System Improvement T6 CFIT						TBD		TBD		0.000		0.000				0.000				1.200		2020-02								1.200		2.400		2.400

		Training System Improvement T45 Digital Inline Timer						TBD		TBD		0.000		0.000				0.000				1.000		2020-01								1.200		2.200		2.200

		Training System Improvement T45 Next Gen Strike Training Aircraft AoA						TBD		TBD		0.000		0.000				0.000				1.545		2019-12								2.500		4.045		4.045

		Prior Year Product Development costs no longer in the FYDP						Various		Various		4.202		0.000				0.000				0.000										0.000		4.202		4.202

		Support

		T45 Systems Engineering Support - EMD						NAWCAD		Patuxent River, MD		6.020		0.705		2017-11		0.865		2018-11		0.000										0.000		7.590		

		T45 Integrated Logistics Support						NAWCAD		Patuxent River, MD		1.898		0.214		2017-11		0.393		2018-11		0.000										0.000		2.505		

		T45 Engineering Study		SS		BOA		JHU		Laurel, MD		0.833		1.329		2018-09		0.000				0.000										0.000		2.162		2.162

		T6 Systems Engineering Support						NAWCAD		Patuxent River, MD		1.849		0.367		2018-03		0.000				0.000										2.400		4.616		

		T6 Systems Engineering Support						NADEP		Jacksonville, FL		0.263		0.250		2018-01		0.000				0.000										0.000		0.513		

		TH-57 Follow-On Training System Engineering Support						Various		Various		0.000		2.116		2017-11		2.431		2018-11		2.300		2019-11								0.377		7.224		

		T45 PE Support						Various		Various		1.250		0.500		2018-08		3.250		2019-08		2.450		2020-08								0.000		7.450		

		T6 PE Support						AFRL RH		Wright Patterson AFB, OH		0.000		0.161		2018-06		1.000		2018-11		1.100		2019-11								0.000		2.261		

		Training System Improvement T-6 Joint Study Efforts						AFRL		Wright-Patterson AFB		0.104		0.030		2017-11		0.069		2018-11		0.086		2019-11								3.200		3.489		

		Training System Improvement T-45 Real-time Air Quality Sensor (RTAQS) Study						AFRL RH		Wright Patterson AFB, OH		0.328		0.557		2018-07		0.500		2019-07		0.550		2020-07								0.000		1.935		

		Training System Improvement T-44 Fatigue Life Extension Study						NADEP		Jacksonville, FL		0.000		0.000				0.000				0.163		2019-11								5.000		5.163		

		Prior Year Support costs no longer funded in FYDP						Various		Various		4.410		0.000				0.000				0.000										0.000		4.410		

		Test and Evaluation

		T45 Test & Certification						NAWCAD		Patuxent River, MD		2.218		0.600		2017-11		0.845		2018-11		0.000										0.000		3.663		

		T6 Test and Evaluation		C		CPFF		Textron Aircraft Defense		Wichita, KS		0.177		0.000				0.000				0.000										0.000		0.177		0.177

		Management Services

		T45 Project Management						Various		Various		1.557		0.759		2017-11		0.836		2018-11		0.000										0.000		3.152		

		T-45 Test Wing Maintenance		C		FFP		L-3		Patuxent River, MD		2.521		1.627		2017-10		2.237		2018-10		2.000		2019-10								3.200		11.585		11.585

		T45 PBTH Flight Hours		C		FFP		Rolls Royce		Indianapolis, IN		0.179		0.089		2018-05		0.257		2019-05		0.000										0.000		0.525		0.525

		T45 Travel						NAVAIR		Patuxent River, MD		0.075		0.093		2017-10		0.055		2018-10		0.055		2019-10								0.110		0.388		

		T6 Travel						NAVAIR		Patuxent River, MD		0.149		0.030		2017-10		0.030		2018-10		0.035		2019-10								0.090		0.334		

		TH57 Travel						Various		Various		0.033		0.029		2017-10		0.030		2018-10		0.030		2019-10								0.090		0.212		

		Prior Year Mgmt costs no longer funded in FYDP						Various		Various		3.504		0.000				0.000				0.000										0.000		3.504		

		1319 / 5		PE 0603208N / Training System Aircraft		9999 / Congressional Adds		

		Product Development

		T-45 PE Mitigation (HMAPS)		C		CPFF		Athena GTX INC.		Des Moines, IA		0.000		0.750		2018-08		0.000				0.000										0.000		0.750		0.750

		T-45 PE Mitigation (JHU/APL)		C		CPFF		NAVSEA		JHU/APL		0.000		0.785		2019-01		0.000				0.000										0.000		0.785		0.785

		Support

		T-45 PE Mitigation Support						NAWCAD		Patuxent River, MD		0.000		0.010		2018-08		0.000				0.000										0.000		0.010		

		1319 / 5		PE 0604212N / Other Helicopter Development		1109 / CH/MH-53		

		Product Development

		Systems Engineering						NAWC AD		Patuxent River, MD		5.573		1.618		2017-11		0.784		2018-11		1.518		2019-11								Continuing		Continuing		Continuing

		Systems Engineering Contract		C		CPFF		Various		Various		0.737		0.500		2018-02		1.191		2019-02		1.191		2020-02								0.000		3.619		3.619

		Systems Engineering						Various		Various		0.540		0.600		2017-11		1.616		2018-11		1.953		2019-11								Continuing		Continuing		Continuing

		Design and Development						Various		Various		0.000		4.729		2018-03		1.839		2019-03		1.323		2020-03								0.000		7.891		

		Prior Year Prod Dev no longer funded in the FYDP						TBD		TBD		19.475		0.000				0.000				0.000										0.000		19.475		

		Support

		Software Development						Various		Various		5.143		4.876		2018-03		2.175		2019-03		4.865		2020-03								Continuing		Continuing		Continuing

		GFE						NAWC AD		Patuxent River, MD		3.581		0.137		2017-11		0.280		2018-11		0.280		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		8.914		1.674		2018-03		1.835		2019-03		2.420		2020-03								Continuing		Continuing		Continuing

		Management Services

		Government Engineering Support						NAWC AD		Patuxent River, MD		7.318		2.950		2017-11		2.439		2018-11		2.654		2019-11								Continuing		Continuing		Continuing

		Travel						Various		Various		2.048		0.150		2017-10		0.250		2018-10		0.250		2019-10								Continuing		Continuing		Continuing

		Prior Year Mgmt  no longer funded in the FYDP						Various		Various		4.674		0.000				0.000				0.000										0.000		4.674		

		1319 / 5		PE 0604212N / Other Helicopter Development		2460 / VH-3/VH-60		

		Product Development

		Systems Engineering		SS		CPFF		Sikorsky		Stratford, CT		8.675		0.000				0.000				0.000										0.000		8.675		8.675

		Primary HW Development		SS		CPFF		Sikorsky		Stratford, CT		0.899		0.000				0.000				0.000										0.000		0.899		0.899

		Software Development		SS		FFP		Rockwell Collins		Cedar Rapids, IA		2.425		0.000				0.000				0.000										0.000		2.425		2.425

		Systems Engineering						NAWCAD		Patuxent River, MD		1.987		0.000				0.000				0.000										0.000		1.987		

		Systems Engineering						Various		Various		0.607		0.000				0.000				0.000										0.000		0.607		

		Prior Year Prod Dev no longer funded in the FYDP						Various		Various		5.321		0.000				0.000				0.000										0.000		5.321		

		Systems Engineering		SS		FFP		Lockheed Martin		Greenfield, SC		0.000		0.000				0.342		2018-11		0.000										0.000		0.342		0.342

		Test and Evaluation

		Development Test & Evaluation-WBLoS						NAWCAD		Patuxent River, MD		2.102		0.299		2017-11		0.000				0.000										0.000		2.401		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		3.234		0.952		2017-11		0.938		2018-11		0.000										0.000		5.124		

		System Engineering		SS		CPFF		NAVSEA		Washington Navy Yard, DC		0.630		0.020		2017-11		0.000				0.000										0.000		0.650		0.650

		Travel						Various		Various		0.397		0.030		2017-10		0.030		2018-10		0.000										0.000		0.457		

		Prior Year Mgmt Services no longer funded in the FYDP						Various		Various		9.493		0.000				0.000				0.000										0.000		9.493		

		1319 / 5		PE 0604212N / Other Helicopter Development		3406 / Attack and Utility Replacement Aircraft		

		Product Development

		Primary Hardware Development		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Development Support						NAWCAD		Patuxent River, MD		0.000		3.947		2018-03		2.990		2019-01		2.996		2020-01								Continuing		Continuing		Continuing

		Development Support						TBD		TBD		0.000		0.814		2018-06		0.550		2019-01		0.800		2020-01								Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test and Evaluation						TBD		TBD		0.000		0.575		2018-03		0.587		2018-11		0.511		2019-11								Continuing		Continuing		Continuing

		Studies and Anaylsis		C		CPFF		TBD		TBD		0.000		0.175		2018-03		3.640		2019-01		5.766		2020-01								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support		C		CPIF		Various		Various		0.000		0.100		2018-03		0.000		2018-11		0.238		2019-11								Continuing		Continuing		Continuing

		Program Management Support						Various		Various		0.000		2.072		2018-03		1.613		2018-11		1.657		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.000		0.205		2018-03		0.480		2018-10		0.413		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604214M / AV-8B Aircraft - Engine Dev		0652 / AV-8B		

		Product Development

		Primary Hardware Development - ELMP		C		CPFF		Rolls-Royce PLC		Bristol, GB		36.187		0.000				1.963		2018-12		1.976		2019-12								6.018		46.144		46.144

		Primary Hardware Development - ELMP		C		FFP		ONTIC (Goodrich) PS		Pitstone, GB		6.881		0.000				1.445		2019-03		0.820		2020-03								1.380		10.526		10.526

		Primary Hardware Development - OFP						NAWCWD		China Lake, CA		71.061		0.000				12.492		2018-12		8.367		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development - OFP		C		FFP		Boeing		St. Louis, MO		10.777		0.000				3.100		2018-12		1.691		2019-12								3.319		18.887		18.887

		Primary Hardware Development - OFP		C		CPFF		Raytheon		Waltham, MA		4.450		0.000				2.802		2018-12		0.000										4.596		11.848		11.848

		Systems Engineering - RMP		C		FFP		Boeing		St. Louis, MO		36.570		0.000				1.466		2019-01		1.038		2020-01								14.326		53.400		53.400

		Systems Engineering - RMP						NAWCWD		China Lake, CA		3.755		0.000				0.096		2018-11		0.098		2019-11								Continuing		Continuing		Continuing

		Systems Engineering - RMP						NAWCAD		Patuxent River, MD		9.238		0.000				1.503		2018-11		1.472		2019-11								Continuing		Continuing		Continuing

		Systems Engineering - OFP						NAWCWD		China Lake, CA		0.837		0.000				0.502		2018-11		0.500		2019-11								Continuing		Continuing		Continuing

		Systems Engineering - OFP						TBD		TBD		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Prior year cost no longer funded in the FYDP						Various		Various		44.016		0.000				0.000				0.000										0.000		44.016		

		Support

		Development Support - OFP						FST Cherry Pt		Cherry Point, NC		0.080		0.000				0.100		2018-11		0.000										Continuing		Continuing		Continuing

		Software Development - RMP		C		CPFF		Boeing		St. Louis, MO		2.255		0.000				0.616		2019-06		0.628		2020-06								2.146		5.645		5.645

		Studies and Analysis - OFP						NAWCWD		China Lake, CA		0.881		0.000				0.234		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		Studies and Analysis - RMP		C		FFP		Boeing		St. Louis, MO		4.962		0.000				3.605		2019-07		0.500		2020-07								3.090		12.157		12.157

		Studies and Analysis - OFP		C		FFP		Boeing		St. Louis, MO		4.519		0.000				2.147		2019-01		0.239		2020-01								0.000		6.905		6.905

		Prior year cost no longer funded in the FYDP						Various		Various		55.372		0.000				0.000				0.000										0.000		55.372		

		Test and Evaluation

		Developmental Test & Evaluation - RMP						NAWCWD		China Lake, CA		40.834		0.000				0.259		2019-01		0.301		2020-01								Continuing		Continuing		Continuing

		Developmental Test & Evaluation - OFP						NAWCWD		China Lake, CA		26.444		0.000				6.841		2019-01		3.957		2020-01								Continuing		Continuing		Continuing

		Developmental Test & Evaluation - OFP		C		CPFF		Raytheon		Waltham, MA		1.971		0.000				1.537		2019-04		0.000										0.000		3.508		3.508

		Developmental Test & Evaluation - RMP						FRC-E		Cherry Point, NC		0.293		0.000				0.100		2018-12		0.200		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation - RMP/OFP						Various		Various		0.100		0.000				0.179		2019-01		0.183		2020-01								Continuing		Continuing		Continuing

		Operational Test & Evaluation - OFP						COMOPTEVFOR		Norfolk, VA		25.013		0.000				0.707		2019-01		0.721		2020-01								Continuing		Continuing		Continuing

		Operational Test & Evaluation - OFP						NAWCAD		Patuxent River, MD		0.130		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Prior year cost no longer funded in the FYDP						Various		Various		12.727		0.000				0.000				0.000										0.000		12.727		

		Management Services

		Engineering & Tec SRVC (Non-FFRDC) - RMP		C		CPFF		Amelex		California, MD		1.301		0.000				0.275		2018-12		0.280		2019-11								0.867		2.723		2.723

		Engineering & Tec SRVC (Non-FFRDC) - ELMP		C		CPFF		LTM, Inc		Havelock, NC		5.231		0.000				1.331		2019-06		1.379		2020-06								8.845		16.786		16.786

		Engineering & Tec SRVC (Non-FFRDC)		C		CPFF		Various		Various		10.729		0.000				0.208		2018-12		0.000										0.000		10.937		10.937

		Government Engineering Support - ELMP						NAWCAD		Patuxent River, MD		10.055		0.000				1.062		2018-11		1.079		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support - OFP						NAWCAD		Patuxent River, MD		4.104		0.000				1.394		2018-11		1.420		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support - ELMP						NAWCWD		China Lake, CA		1.376		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Government Engineering Support - OFP						Various		Various		0.404		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MGT & PROF SUPPT SRVC (NON-FFRDC)		C		CPFF		Various		Various		9.248		0.000				0.214		2018-12		0.206		2020-01								12.064		21.732		21.732

		Travel						Various		Various		1.800		0.000				0.185		2018-10		0.186		2019-10								Continuing		Continuing		Continuing

		Prior year cost no longer funded in the FYDP						Various		Various		16.769		0.000				0.000				0.000										0.000		16.769		

		1319 / 5		PE 0604214N / AV-8B Aircraft - Engine Dev		0652 / AV-8B		

		Product Development

		Primary Hardware Development - ELMP		C		CPFF		Rolls-Royce PLC		Bristol, GB		34.385		2.023		2018-01		0.000				0.000										0.000		36.408		36.408

		Primary Hardware Development - ELMP		C		FFP		ONTIC  (Goodrich) PS		Pitstone, GB		6.281		1.034		2018-06		0.000				0.000										0.000		7.315		7.315

		Primary Hardware Development - OFP						NAWCWD		China Lake, CA		57.009		8.870		2017-12		0.000				0.000										0.000		65.879		65.879

		Primary Hardware Development - OFP		C		FFP		Boeing		St. Louis, MO		7.777		1.568		2018-04		0.000				0.000										0.000		9.345		9.345

		Primary Hardware Development - OFP		C		CPFF		Raytheon		Waltham, MA		0.700		0.355		2018-07		0.000				0.000										0.000		1.055		1.055

		Systems Engineering - RMP		C		FFP		Boeing		St. Louis, MO		31.398		3.606		2018-01		0.000				0.000										0.000		35.004		35.004

		Systems Engineering - RMP						NAWCWD		China Lake, CA		3.661		0.094		2017-11		0.000				0.000										0.000		3.755		

		Systems Engineering - RMP						NAWCAD		Patuxent River, MD		7.788		1.450		2017-11		0.000				0.000										0.000		9.238		

		Systems Engineering - OFP						NAWCWD		China Lake, CA		0.099		0.738		2017-11		0.000				0.000										0.000		0.837		

		Systems Engineering - OFP						NAWCAD		Patuxent River, MD		0.000		0.051		2017-12		0.000				0.000										0.000		0.051		

		Prior year cost no longer funded in the FYDP						Various		Various		43.965		0.000				0.000				0.000										0.000		43.965		

		Support

		Development Support - OFP						FST Cherry Pt		Cherry Point, NC		0.000		0.080		2017-11		0.000				0.000										0.000		0.080		

		Software Development - RMP		C		CPFF		Boeing		St. Louis, MO		1.650		1.298		2018-06		0.000				0.000										0.000		2.948		2.948

		Studies and Analysis - OFP						NAWCWD		China Lake, CA		0.649		0.232		2017-11		0.000				0.000										0.000		0.881		

		Studies and Analysis - RMP		C		FFP		Boeing		St. Louis, MO		3.222		2.133		2018-07		0.000				0.000										0.000		5.355		5.355

		Studies and Analysis - OFP		C		FFP		Boeing		St. Louis, MO		3.519		2.520		2018-01		0.000				0.000										0.000		6.039		6.039

		Prior year spt cost no longer funded in the FYDP						Various		Various		55.372		0.000				0.000				0.000										0.000		55.372		

		Test and Evaluation

		Developmental Test & Evaluation - RMP						NAWCWD		China Lake, CA		40.242		0.592		2018-01		0.000				0.000										0.000		40.834		

		Developmental Test & Evaluation - OFP						NAWCWD		China Lake, CA		19.899		6.545		2018-01		0.000				0.000										0.000		26.444		

		Developmental Test & Evaluation - OFP		C		CPFF		Boeing		St. Louis, MO		1.439		0.360		2018-04		0.000				0.000										0.000		1.799		1.799

		Developmental Test & Evaluation - OFP		C		CPFF		Raytheon		Waltham, MA		1.266		1.500		2018-09		0.000				0.000										0.000		2.766		2.766

		Developmental Test & Evaluation - RMP						FRC-E		Cherry Point, NC		0.193		0.100		2017-12		0.000				0.000										0.000		0.293		

		Developmental Test & Evaluation - RMP/OFP						Various		Various		0.000		0.100		2018-01		0.000				0.000										0.000		0.100		

		Operational Test & Evaluation - OFP						COMOPTEVFOR		Norfolk, VA		24.250		0.762		2018-01		0.000				0.000										0.000		25.012		

		Operational Test & Evaluation - OFP						NAWCAD		Patuxent River, MD		0.000		0.130		2017-12		0.000				0.000										0.000		0.130		

		Prior year cost no longer funded in the FYDP						Various		Various		10.929		0.000				0.000				0.000										0.000		10.929		

		Management Services

		Engineering & Tec SRVC (Non-FFRDC) - RMP		C		CPFF		Amelex		California, MD		1.031		0.270		2017-12		0.000				0.000										0.000		1.301		1.301

		Engineering & Tec SRVC (Non-FFRDC) - ELMP		C		CPFF		LTM, Inc		Havelock, NC		4.069		1.162		2018-06		0.000				0.000										0.000		5.231		5.231

		Engineering & Tec SRVC (Non-FFRDC)		C		CPFF		Various		Various		9.688		1.041		2017-12		0.000				0.000										0.000		10.729		10.729

		Government Engineering Support - ELMP						NAWCAD		Patuxent River, MD		9.003		1.052		2017-11		0.000				0.000										0.000		10.055		

		Government Engineering Support - OFP						NAWCAD		Patuxent River, MD		3.130		0.974		2017-11		0.000				0.000										0.000		4.104		

		Government Engineering Support - ELMP						NAWCWD		China Lake, CA		1.348		0.028		2017-12		0.000				0.000										0.000		1.376		

		Government Engineering Support - OFP						Various		Various		0.200		0.204		2018-01		0.000				0.000										0.000		0.404		

		MGT & PROF SUPPT SRVC (NON-FFRDC)		C		CPFF		Various		Various		9.039		0.209		2017-12		0.000				0.000										0.000		9.248		9.248

		Travel						Various		Various		1.620		0.180		2017-10		0.000				0.000										0.000		1.800		

		Prior year cost no longer funded in the FYDP						Various		Various		16.769		0.000				0.000				0.000										0.000		16.769		

		1319 / 5		PE 0604215N / Standards Development		1857 / Calibration Standards		

		Product Development

		Primary Hardware Development						NSWC Corona		Corona, CA		5.462		0.048		2018-03		0.281		2019-03		0.000										Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support						NSWC Corona		Corona, CA		2.514		0.571		2018-03		0.353		2019-03		1.375		2020-03								0.000		4.813		

		Government Engineering Support						NSWC Corona		Corona, CA		8.891		0.776		2018-03		3.102		2019-03		1.153		2020-03								0.000		13.922		

		Defense Acquisition Workforce						Various		Various		0.007		0.475		2017-10		0.000		2019-03		0.494		2020-03								0.000		0.976		

		Travel						NSWC Corona		Corona, CA		0.225		0.841		2018-03		0.035		2019-03		0.620		2020-03								0.000		1.721		

		1319 / 5		PE 0604216N / Multi-Mssn Helicopter Upgrade Dev		1707 / MH-60 Development		

		Product Development

		Primary SW Dev. Fast Attack Craft/Fast In-Shore Attack Craft (FAC/FIAC) demo		SS		BOA		Lockheed Martin		Owego, NY		5.593		0.049		2018-04		0.000				0.000										0.000		5.642		5.642

		Primary Hdw/SW Dev, Instrument Landing System		SS		CPFF		Lockheed Martin		Owego, NY		1.249		0.627		2018-04		0.000				0.000										0.000		1.876		1.876

		Primary Hdw/SW Dev, Instrument Landing System		SS		CPIF		Sikorsky		Stratford, CT		1.808		0.592		2018-05		0.000				0.000										0.000		2.400		2.400

		Primary HDW/SW Dev, Usage Spectrum Update		SS		CPIF		Sikorsky		Stratford, CT		0.000		1.018		2017-12		0.000				0.000										0.000		1.018		1.018

		Prior year Product Dev Cost no longer funded in the FYDP						Various		Various		1165.791		0.000				0.000				0.000										0.000		1165.791		1165.791

		System Configuration 20		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				0.110		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		Primary Hdw Dev, Avionics FFFW						Army, DOTC		Picatinny, NJ		0.818		0.000				0.000				0.000										0.000		0.818		0.818

		Network Enabled Weapons		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				5.000		2019-03		4.989		2020-03								6.011		16.000		16.000

		Cyber Evaluation/Validation						JHU/APL		Laurel, MD		0.000		0.000				0.600		2019-01		1.300		2020-01								0.000		1.900		1.900

		Common ASE Architecture		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				3.000		2019-04		1.800		2020-04								3.200		8.000		8.000

		Radar Development						JHU/APL		Laurel, MD		0.000		0.000				0.300		2019-01		2.000		2020-01								0.000		2.300		2.300

		ALFS DMSMS Solutions		SS		IDDQ		Raytheon		Portsmouth, RI		0.000		0.000				0.000				3.150		2020-01								27.220		30.370		30.370

		System Configuration 2X		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				0.000				0.900		2020-04								Continuing		Continuing		Continuing

		Minotaur Development		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				0.000				2.100		2020-04								Continuing		Continuing		Continuing

		Support

		Government eng spt, Very High Frequency Omni Ranging/Instrument Landing Sysem (VOR ILS)						Various		Various		0.568		0.340		2017-11		0.000				0.000										0.000		0.908		

		Government eng spt, Usage Spectrum Update		C		BA		TBD		TBD		0.000		0.920		2017-11		0.000				0.000										0.000		0.920		

		Prior year support cost no longer funded in the FYDP						Various		Various		163.344		0.000				0.000				0.000										0.000		163.344		

		MH-60S Forward Firing Weapons/Rockets Government Engineering Support						Various		Various		0.319		0.225		2017-12		0.000				0.000										0.000		0.544		

		Government Eng Support , System Configuration 18						Various		Various		0.000		0.057		2017-11		0.200		2018-11		0.000										0.000		0.257		

		Government Eng Support, Mid-Life Upgrade						Various		Various		0.000		0.200		2017-11		0.600		2018-11		0.447		2019-11								0.000		1.247		

		Government Eng Support, System Configuration 20						Various		Various		0.000		0.000				0.250		2018-11		0.070		2019-11								Continuing		Continuing		Continuing

		Government Eng Support, Net Enabled Weapons						Various		Various		0.000		0.000				0.500		2018-11		0.600		2019-11								0.150		1.250		

		Government Eng Support, Common ASE Architecture						Various		Various		0.000		0.000				0.750		2018-11		0.750		2019-11								0.000		1.500		

		Government Eng Support, Radar Dev						Various		Various		0.000		0.000				0.300		2018-11		0.300		2019-11								0.000		0.600		

		Government Eng Support, ALFS DMSMS						NAWC AD		Patuxent River, MD		0.000		0.000				0.000				0.118		2019-11								Continuing		Continuing		Continuing

		Government Eng Support, System Configuration 2X						Various		Various		0.000		0.000				0.000				0.150		2019-11								0.000		0.150		

		Test and Evaluation

		Developmental Test & Evaluation (DT&E), Projects commencing prior to FY16						NAWC AD		Patuxent River, MD		169.863		0.000				0.000				0.000										0.000		169.863		

		Operation Test & Evaluation (OT&E),Projects commencing prior to FY16						COMOPTEVFOR		Norfolk, VA		15.451		0.000				0.000				0.000										0.000		15.451		

		Developmental Test & Evaluation (DT&E), Very High Frequency Omni Ranging (VOR)/Instrument Landing System (ILS)						NAWC AD		Patuxent River, MD		0.036		0.020		2017-11		0.000				0.000										0.000		0.056		

		Prior year T&E costs no longer funded in the FYDP						various		various		12.280		0.000				0.000				0.000										0.000		12.280		

		DT&E, System Configuration 18						Various		Various		0.000		1.165		2017-11		0.800		2018-11		0.000										0.000		1.965		

		DT&E, MH-60S FFFW/Rockets						Various		Various		1.413		0.050		2017-11		0.000				0.000										0.000		1.463		

		DT&E, System Configuration 20						NAWC AD		Patuxent River, MD		0.000		0.000				4.151		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		DT&E, ALFS DMSMS						NAWC AD		Patuxent River, MD		0.000		0.000				0.000				0.119		2019-11								Continuing		Continuing		Continuing

		DT&E, System Configuration 2X						NAWC AD		Patuxent River, MD		0.000		0.000				0.000				0.053		2019-11								0.000		0.053		

		Management Services

		Travel						NAWC AD		Patuxent River, MD		5.003		0.050		2017-11		0.050		2018-10		0.050		2019-10								0.174		5.327		

		Prior year Mgmt Serv cost no longer funded in the FYDP						Various		Various		34.256		0.000				0.000				0.000										0.000		34.256		

		1319 / 5		PE 0604218N / Air/Ocean Equipment Engineering		2343 / Tactical METOC Applications		

		Product Development

		NITES-Next						SSC Pacific		San Diego, CA		0.000		0.000				2.259		2018-11		0.000										0.000		2.259		

		NITES-Next		C		FP		SAIC		Virginia		0.000		0.000				1.798		2018-12		0.000										0.000		1.798		

		NITES-Next						SSC Atlantic		South Carolina		0.000		0.000				0.080		2018-10		0.000										0.000		0.080		

		NITES-Next / Engineering		C		IDIQ		Various		Various		0.000		0.000				3.396		2019-05		0.000										0.000		3.396		

		Product Development Prior Year						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Support

		Support Prior Year						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		NITES-Next		C		FP		SAIC		Virginia		0.000		0.000				1.054		2018-12		0.000										0.000		1.054		

		Management Services

		Management Services Prior Year						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		NITES-Next						SSC Pacific		San Diego, CA		0.000		0.000				0.259		2018-11		0.000										0.000		0.259		

		NITES-Next		C		FP		BAH		San Diego, CA		0.000		0.000				0.422		2018-12		0.000										0.000		0.422		

		1319 / 5		PE 0604218N / Air/Ocean Equipment Engineering		2345 / Fleet METOC Equipment		

		Product Development

		Prioir Year METOC Requirements						Various		Various		56.530		0.000				0.000				0.000										0.000		56.530		

		Littoral Battlespace Sensing - Gliders		C		CPIF		Teledyne Brown Engineering		Alabama		1.606		0.000				0.132		2019-03		0.000										0.000		1.738		Continuing

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle		C		FP		Hydroid		Pocasset, MA		1.703		0.266		2018-01		0.226		2019-03		0.000										0.000		2.195		Continuing

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle (Submarine)/Razorback		C		CPFF		NRL		Monterey, CA		0.000		0.179		2018-05		0.000				0.000										0.000		0.179		

		METOC ESRP		SS		CPFF		RAYTHEON		Indianapolis		1.627		0.310		2018-02		0.314		2019-02		0.000										0.000		2.251		Continuing

		Support

		METOC Future Mission Capabilities		C		CPFF		SSA/CSC		MISC		1.312		0.000				0.000				0.000										0.000		1.312		

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle						Various		Various		0.767		0.000				0.000				0.000										0.000		0.767		

		Test and Evaluation

		Test & Evaluation						OPTEVFOR		Virginia		0.424		0.000				0.000				0.000										0.000		0.424		

		Littoral Battlespace Sensing - Unmanned Undersea Vehicle						NSWC Carderock		Maryland		0.150		0.000				0.000				0.000										0.000		0.150		

		METMF R NEXGEN		C		FP		Smiths Detection		Rhode Island		0.090		0.000				0.000				0.000										0.000		0.090		

		Management Services

		Management Services		C		CPFF		SAIC		Virginia		0.400		0.000				0.000				0.000										0.000		0.400		

		1319 / 5		PE 0604218N / Air/Ocean Equipment Engineering		2363 / Remote Sensing Capability Development		

		Product Development

		Remote Sensing Capability Development Data Collection		C		FFP		SAIC		Virginia		0.000		0.000				0.816		2019-02		0.000										0.000		0.816		

		Remote Sensing Capability Development Data Collection						NRL		Washington, DC		0.000		0.000				1.269		2018-11		0.000										0.000		1.269		

		Remote Sensing Capability Development Data Collection		C		FFP		Cubic		San Diego, CA		0.000		0.000				1.410		2019-04		0.000										0.000		1.410		

		Support

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		0.000		0.000				0.888		2019-03		0.000										0.000		0.888		

		Test and Evaluation

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		0.000		0.000				1.259		2019-03		0.000										0.000		1.259		

		Management Services

		Remote Sensing Capability Development Data Collection		C		FP		BAH		Virginia		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0604218N / Air/Ocean Equipment Engineering		9999 / Congressional Adds		

		Product Development

		Unmanned Maritime Systems						TBD		TBD		0.000		2.000		2018-08		0.000				0.000										0.000		2.000		

		Ocean Prediction Systems						TBD		TBD		0.000		2.828		2018-08		0.000				0.000										0.000		2.828		

		1319 / 5		PE 0604221N / P-3 Modernization Program		3016 / Fatigue Life Mgmt Program		

		Product Development

		Systems Engineering		C		CPIF		LM		Marietta, GA		11.924		0.748		2018-01		1.528		2019-01		0.000										0.000		14.200		14.245

		Management Services

		Government Engineering Support						NAWCAD		PAX RIVER, MD		9.320		0.543		2017-11		0.566		2018-11		0.000										0.000		10.429		10.449

		Travel						NAWCAD		PAX RIVER, MD		1.005		0.040		2017-10		0.040		2018-10		0.000										0.000		1.085		1.085

		Prior Year costs no longer funded in FYDP						Various		Various		0.270		0.000				0.000				0.000										0.000		0.270		

		1319 / 5		PE 0604230N / Warfare Support System		3326 / NSW Rapid Capabilities Development for CIEC		

		Support

		Program Management Spt		C		CPFF		Dell		Washington, DC		0.625		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Program Management Spt		C		CPAF		Cydecor		Arlington, VA		0.216		0.100		2018-02		0.150		2019-02		0.150		2020-02								0.000		0.616		

		Travel						NAVSEA/HQ		Washington, DC		0.299		0.060		2017-12		0.050		2018-12		0.050		2019-12								Continuing		Continuing		Continuing

		Program Management Spt						NAVSEA/HQ		Washington, DC		0.039		0.217		2018-06		0.000				0.000										0.000		0.256		

		Program Management Spt						NSWC		Crane, IN		0.000		0.300		2017-10		0.000				0.000										0.000		0.300		

		Program Management Spt						NSWC		Dahlgren, VA		0.000		0.050		2017-10		0.000				0.000										0.000		0.050		

		Program Management Spt						NSWC		Panama City, FL		0.000		0.050		2017-10		0.000				0.000										0.000		0.050		

		Program Management Spt						NSWC		Carderock, MD		0.000		0.050		2017-10		0.000				0.000										0.000		0.050		

		Program Management Spt						NUWC		Newport, RI		0.000		0.050		2017-10		0.000				0.000										0.000		0.050		

		Test and Evaluation

		Test and Evaluation						NUWC		Newport, RI		1.811		0.240		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NAWC		China Lake, CA		0.595		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NSWC		Carderock, MD		0.889		0.177		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation		SS		CPFF		ARL/UT		Austin, TX		0.447		0.250		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation		SS		CPFF		SPAWAR		San Diego, CA		1.195		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						SPAWAR		Charleston, SC		1.050		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation -WR						SPAWAR		San Diego, CA		1.254		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation		SS		FFP		ARL/PSU		State College, PA		0.540		1.000		2018-05		0.000				0.300		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation						NRL		Washington, DC		0.300		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NSWC		Indian Head, MD		1.862		0.000				4.304		2019-04		0.000										Continuing		Continuing		Continuing

		Test and Evaluation						Various		Various		2.274		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation		SS		FFP		NSWC		Panama City, FL		0.269		0.270		2017-10		0.000				0.000										0.000		0.539		

		Test and Evaluation-WR						NSWC		Dahlgren, VA		0.800		0.517		2018-05		1.500		2018-12		0.500		2019-12								0.000		3.317		

		Test and Evaluation		SS		FFP		NSWC		Dahlgren, VA		0.512		0.000				0.000				0.000										0.000		0.512		

		Test and Evaluation		SS		CPFF		APL/JHU		Laurel, MD		0.125		0.000				0.000				0.000										0.000		0.125		

		Test and Evaluation		SS		CPFF		Army Research Lab.		Adelphia, MD		0.247		0.000				0.000				0.000										0.000		0.247		

		Test and Evaluation		SS		CPFF		PNNL		Richland, WA		0.130		0.000				0.000				0.000										0.000		0.130		

		Test and Evaluation		C		CPFF		Georgia Tech		Atlanta, GA		1.634		0.000				0.000				0.000										0.000		1.634		

		Test and Evaluation		C		CPFF		Charles River		Cambridge, MA		0.521		0.000				0.000				0.000										0.000		0.521		

		Test and Evaluation		C		CPFF		L3 Comm		Burlington, MA		0.972		0.000				0.000				0.000										0.000		0.972		

		Test and Evaluation		C		CPFF		QinetiQ NA		Waltham, MA		0.704		0.000				0.000				0.000										0.000		0.704		

		Test and Evaluation		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.000										0.000		0.000		

		Test and Evaluation		SS		CPFF		Strategos Consulting		Coronado, Ca		0.178		0.000				0.000				0.000										0.000		0.178		

		Test and Evaluation						NAVAIR		San Diego, CA		0.425		0.000				0.000				0.000										0.000		0.425		

		Test and Evaluation		SS		CPFF		NSMA		Wash, DC		1.599		1.470		2018-02		0.000				0.500		2020-01								0.000		3.569		

		Test and Evaluation		C		CPFF		Advanced Systems		Manassas, VA		0.150		0.000				0.000				0.000										0.000		0.150		

		Test and Evaluation		SS		CPFF		NAVSEA		Washington, DC		0.750		0.000				0.000				4.000		2019-11								0.000		4.750		

		Test and Evaluation						NSWC		Crane, IN		0.471		0.665		2018-02		0.000				0.250		2019-10								0.000		1.386		

		Test and Evaluation						ANL		Chicago, IL		0.114		0.000				0.000				0.100		2019-10								0.000		0.214		

		Test and Evaluation						NUWC		Keyport, RI		0.289		0.059		2018-02		0.000				0.000										0.000		0.348		

		Test and Evaluation		SS		CPFF		General Atomics		San Diego, CA		1.299		0.624		2017-10		0.000				0.000										0.000		1.923		

		Test and Evaluation		SS		CPFF		ASSETT		Manassas, VA		0.385		0.545		2017-10		0.000				0.000										0.000		0.930		

		Test and Evaluation		SS		CPFF		Battelle		Columbus, OH		0.734		1.135		2017-10		0.000				0.000										0.000		1.869		

		Test and Evaluation		SS		CPFF		WHOI		Woods Hole, MA		0.000		0.225		2017-10		0.000				0.000										0.000		0.225		

		Test and Evaluation		SS		CPFF		Boeing		Seattle, WA		0.000		0.300		2017-10		0.000				0.000										0.000		0.300		

		Test and Evaluation		SS		CPFF		AeroVironment		Monrovia, CA		0.000		0.525		2017-10		0.000				0.000										0.000		0.525		

		Test and Evaluation		SS		CPFF		Northrup Grumman		Falls Church, VA		0.000		0.000				0.000				0.000										0.000		0.000		

		Test and Evaluation		C		CPFF		IN POWER		Morrisville, NC		0.292		0.000				0.000				0.000										0.000		0.292		

		Test and Evaluation-WR						NSWC		Panama City, FL		0.077		0.320		2018-02		0.000				0.269		2019-10								0.000		0.666		

		Test adn Evaluation						NSWC		Corona, CA		0.000		0.094		2018-04		0.000				0.000										0.000		0.094		

		Test and Evaluation						Army		Ft Belvoir Va		0.000		0.870		2018-01		0.000				0.628		2020-01								0.000		1.498		

		Test and Evaluation						NPS		Dayton OH		0.000		0.500		2018-03		0.000				0.000										0.000		0.500		

		Test and Evaluation						DTIC		fT Belvoir Va		0.000		0.220		2018-06		0.000				0.000										0.000		0.220		

		Test and Evaluation						DLA		Ft Belvoir Va		0.000		2.273		2018-07		0.000				0.000										0.000		2.273		

		1319 / 5		PE 0604230N / Warfare Support System		4011 / Naval Coastal Warfare Surv and C4I Sys		

		Product Development

		Systems Engineering - Expeditionary						SSC CH		CHARLESTON, SC		1.985		0.387		2017-11		0.401		2018-11		0.000										Continuing		Continuing		Continuing

		Systems Engineering - Expeditionary						NSWC		PANAMA CITY, FL		3.542		0.832		2017-11		0.762		2018-11		0.000										0.000		5.136		Continuing

		Hardware/Software Development						NSWC DAHLGREN		DAHLGREN		4.016		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Hardware/Software Development						NSWC CRANE		CRANE		1.450		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering - IDS						NSWC		DAHLGREN		6.564		0.584		2017-10		0.261		2019-01		0.000										Continuing		Continuing		Continuing

		Hardware/Software Development - IDS						NSWC		DAHLGREN		0.000		0.232		2017-10		0.245		2019-01		0.471		2020-03								Continuing		Continuing		Continuing

		Hardware/Software Development		C		CPAF		GTRI		ATLANTA, GA		0.000		0.000				0.000				0.000										0.000		0.000		

		Product Development Prior Years						Various		Various		10.174		0.000				0.000				0.000										0.000		10.174		10.174

		Support

		Technical Data						NSWC		CRANE		0.260		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technical Data						NSWC		DAHLGREN		0.187		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support Prior Years						Various		Various		5.206		0.000				0.000				0.000										0.000		5.206		5.206

		Test and Evaluation

		Test & Evaluation - IDS						NSWC		DAHLGREN		0.000		0.331		2018-01		0.242		2019-01		0.300		2020-03								Continuing		Continuing		Continuing

		Test & Evaluation - Expeditionary						NSWC		PANAMA CITY, FL		1.350		0.808		2017-11		0.614		2018-11		0.000										0.000		2.772		

		Management Services

		Management Services Prior Years						Various		Various		0.275		0.000				0.000				0.000										0.000		0.275		0.275

		Program Management Support - Expeditionary						SSC CH		CHARLESTON, SC		0.550		0.244		2017-11		0.264		2018-11		0.000										0.000		1.058		Continuing

		Program Management Support - Expeditionary						SSC SD		SSC SAN DIEGO		1.291		0.230		2017-11		0.254		2018-11		0.000										0.000		1.775		Continuing

		Program Management Support						Various		Various		5.388		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Program Management Support - IDS						NSWC		DAHLGREN		4.975		0.100		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Program Management Support - IDS						NSWC		CRANE		1.062		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0604230N / Warfare Support System		9C86 / Combatant Craft Replacement		

		Product Development

		Craft Feasibility Study						NSWC		Carderock, MD		1.912		0.399		2018-03		0.130		2019-03		0.206		2020-03								Continuing		Continuing		Continuing

		Craft Material Solution & Design Development						NSWC		Carderock, MD		3.921		1.302		2018-03		0.422		2019-03		0.671		2020-03								Continuing		Continuing		Continuing

		Craft Study Report						NSWC		Carderock, MD		1.930		0.399		2018-03		0.130		2019-03		0.206		2020-03								Continuing		Continuing		Continuing

		Craft Test and Evaluation						NSWC		Carderock, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0604231N / Tactical Command System		0486 / Tactical Support Center		

		Product Development

		Primary Hardware Development		C		CPFF		SSC LANT; TAPESTRY; CENTURUM		Charleston; SC; Pax River, MD		11.645		1.485		2017-12		1.457		2018-12		1.802		2019-12								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		SSC LANT;  TAPESTRY; CENTURM, BAH, Sentek		Charleston, SC; Pax River, MD; San Diego, CA		34.694		1.438		2017-12		1.378		2018-12		1.747		2019-12								Continuing		Continuing		Continuing

		Training Development		C		CPFF		SSC LANT; TAPESTRY; CENTURUM, Sentek		Charleston, SC; Pax River, MD; San Diego, CA		3.461		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Software Development		C		CPFF		SSC LANT, TAPESTRY, CENTURUM, BAH, Sentek		Charleston, SC; Pax River, MD; San Diego, CA		48.508		0.800		2017-12		0.700		2018-12		1.066		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support		C		CPFF		SSC LANT, TAPESTRY; CENTURUM		Charleston, SC; Pax River, MD		1.925		0.035		2017-12		0.035		2018-12		0.035		2019-12								Continuing		Continuing		Continuing

		Configuration Management		C		CPFF		SSC LANT, TAPESTRY; CENTURUM		Charleston, SC; Pax River, MD		1.500		0.046		2017-12		0.023		2018-12		0.023		2019-12								Continuing		Continuing		Continuing

		Technical Data		C		CPFF		SSC LANT, TAPESTRY; CENTURUM		Charleston, SC; Pax River, MD		1.920		0.251		2017-12		0.251		2018-12		0.251		2019-12								Continuing		Continuing		Continuing

		Studies & Analyses		C		CPFF		SSC LANT, TAPESTRY, CENTURUM, Sentek		Pax River, MD; San Diego CA		1.125		0.015		2017-12		0.015		2018-12		0.015		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation		C		CPIF		SSC LANT; TAPESTRY; CENTURUM		Charleston, SC; Pax River, MD		3.456		0.336		2017-12		0.436		2018-12		0.803		2019-12								Continuing		Continuing		Continuing

		Operational Test & Evaluation						OPTEVFOR; SSC LANT; TAPESTRY; CENTURUM		Jacksonville, FL		6.177		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support		C		CPIF		TAPESTRY; CENTURUM; BAH; Sentek		Pax River, MD; Charleston, SC; San Diego, CA		3.420		0.195		2017-12		0.195		2018-12		0.195		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						SSC LANT		Charleston, SC		2.327		0.107		2017-12		0.107		2018-12		0.107		2019-12								Continuing		Continuing		Continuing

		Program Management Support		C		CPIF		SSC LANT; PMW 750; BAH; TAPESTRY; CENTURUM; Sentek		Charleston, SC; San Diego, CA		14.190		0.047		2017-12		0.023		2018-12		0.023		2019-12								Continuing		Continuing		Continuing

		Travel						PMW750		San Diego, CA		0.282		0.025		2017-12		0.025		2018-12		0.025		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604231N / Tactical Command System		2343 / Tactical METOC Applications		

		Product Development

		NITES-Next						SSC Pacific		San Diego, CA		0.000		0.000				0.000				2.761		2019-11								Continuing		Continuing		Continuing

		NITES-Next		C		FP		SAIC		Virginia		0.000		0.000				0.000				2.252		2019-12								Continuing		Continuing		Continuing

		NITES-Next						SSC Atlantic		South Carolina		0.000		0.000				0.000				0.094		2019-10								Continuing		Continuing		Continuing

		NITES-Next/Engineering		C		IDIQ		Various		Various		0.000		0.000				0.000				4.759		2020-05								Continuing		Continuing		Continuing

		Support

		NITES-Next		C		FP		SAIC		Virginia		0.000		0.000				0.000				1.353		2019-12								0.000		1.353		

		Management Services

		NITES-Next						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.398		2019-11								0.000		0.398		

		NITES-Next		C		FP		BAH		San Diego CA		0.000		0.000				0.000				0.581		2019-12								0.000		0.581		

		1319 / 5		PE 0604231N / Tactical Command System		2345 / Fleet METOC Equipment		

		Product Development

		METOC ESRP		SS		CPFF		RAYTHEON		Indianapolis		0.000		0.000				0.000				0.148		2020-02								Continuing		Continuing		Continuing

		Littoral Battlespace Sensing - Gliders		C		CPIF		Teledyne Brown Engineering		Alabama		0.000		0.000				0.000				0.035		2020-03								Continuing		Continuing		Continuing

		Littoral Battlespace Sensing - Autonomous Undersea Vehicle (Submarine)/Razorback		C		FP		Hydroid		Pocasset, MA		0.000		0.000				0.000				0.037		2020-03								Continuing		Continuing		Continuing

		1319 / 5		PE 0604231N / Tactical Command System		2363 / Remote Sensing Capability Development		

		Product Development

		Remote Sensing Capability Development Data Collection		C		FFP		SAIC		Viriginia		0.000		0.000				0.000				0.866		2020-02								Continuing		Continuing		Continuing

		Remote Sensing Capability Development Data Collection						NRL		Washington, DC		0.000		0.000				0.000				1.347		2019-11								Continuing		Continuing		Continuing

		Remote Sensing Capability Development Data Collection		C		FFP		Cubic		San Diego, CA		0.000		0.000				0.000				1.385		2020-04								Continuing		Continuing		Continuing

		Support

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.849		2020-03								Continuing		Continuing		Continuing

		Test and Evaluation

		Remote Sensing Capability Development Data Collection						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.204		2020-03								Continuing		Continuing		Continuing

		1319 / 5		PE 0604231N / Tactical Command System		3032 / NTCSS (Naval Tactical Command Spt Sys)		

		Product Development

		Primary Hardware Development						SSC		North Charleston, SC		0.668		0.000				0.000				0.000										0.000		0.668		0.668

		Systems Engineering		C		CPFF		SeaPort		San Diego, CA		3.748		0.200		2017-11		0.000				0.000										0.000		3.948		3.948

		Systems Engineering						SSC		San Diego, CA		0.892		0.000				0.000				0.000										0.000		0.892		

		Licenses						SSC		San Diego, CA		0.700		0.100		2017-11		0.000				0.000										0.000		0.800		0.700

		Software Development		C		CPFF		SSC		SSC: Norfolk, VA		68.900		0.480		2017-11		0.000				0.000										0.000		69.380		69.380

		Software Development		C		CPFF		Various		San Diego, CA		7.812		0.971		2018-09		0.000				0.000										0.000		8.783		7.812

		Software Development		C		CPFF		DTIC		Fort Belvoir, VA		1.592		0.000				0.000				0.000										0.000		1.592		

		Software Development		C		CPFF		GTRI		Atlanta, GA		2.083		0.000				0.000				0.000										0.000		2.083		

		Analysis of Alternatives						SSC		San Diego, CA		2.055		0.830		2017-10		0.000				0.000										0.000		2.885		

		Detailed Business Process Re-engineering						NAVAIR		Pax River, CA		0.862		0.924		2017-10		0.000				0.000										0.000		1.786		

		Integrated Logistics Support		C		CPFF		SeaPort		San Diego, CA		1.355		0.400		2017-11		0.000				0.000										0.000		1.755		1.755

		Configuration Management						SSC		San Diego, CA		0.460		0.050		2017-11		0.000				0.000										0.000		0.510		0.460

		Technical Data						SSC		San Diego, CA		0.200		0.050		2017-11		0.000				0.000										0.000		0.250		0.200

		Test and Evaluation

		Developmental Test & Evaluation						NAWC		Patuxent River, MD		1.374		0.000				0.000				0.000										0.000		1.374		1.374

		Developmental Test & Evaluation						SPAWAR FRD		San Diego, CA		0.420		0.000				0.000				0.000										0.000		0.420		

		Developmental Test & Evaluation Cyber						SSC		San Diego, CA		1.426		0.200		2017-11		0.000				0.000										0.000		1.626		1.626

		Developmental Test & Evaluation						NAVSUP		Mechanicsburg, PA		0.000		0.050		2017-11		0.000				0.000										0.000		0.050		

		Management Services

		Contractor Engineering Support		C		CPFF		SeaPort		San Diego, CA		0.896		0.000				0.000				0.000										0.000		0.896		0.896

		Government Engineering Support						SSC		San Diego, CA		0.279		0.000				0.000				0.000										0.000		0.279		0.279

		Program Management Support		C		CPFF		SeaPort		San Diego, CA		2.183		0.200		2017-11		0.000				0.000										0.000		2.383		2.383

		1319 / 5		PE 0604231N / Tactical Command System		3050 / Deployable JT Command and Control		

		Product Development

		Systems Engineering						NSWC		PCD		0.000		0.000				0.000				0.440		2019-12								Continuing		Continuing		Continuing

		Hardware/Software Development		C		CPAF		GTRI		Atlanta, GA		0.000		0.000				0.000				0.750		2019-12								Continuing		Continuing		Continuing

		Support

		Software Integration						NSWC		PCD		0.000		0.000				0.000				0.411		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test &						NSWC		PCD		0.000		0.000				0.000				0.890		2019-12								Continuing		Continuing		Continuing

		Operational Test &						NSWC		PCD		0.000		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.168		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604231N / Tactical Command System		3260 / Naval Operations Business Logistics Enterprise (NOBLE)		

		Product Development

		NOME Software Development		C		CPFF		PEO STRI		Orlando, FL		0.000		0.000				5.000		2018-12		4.590		2019-10								Continuing		Continuing		Continuing

		NAMS Software Development		C		CPFF		PEO STRI		Orlando, FL		0.000		0.000				2.699		2018-12		5.840		2019-10								Continuing		Continuing		Continuing

		NOSS Software Development		C		CPFF		PEO STRI		Orlando, FL		0.000		1.500		2018-09		11.912		2018-12		11.186		2019-10								Continuing		Continuing		Continuing

		NOME System Engineering						SPAWARSYSCEN LANT		Norfolk, VA		0.000		0.000				1.440		2018-12		1.500		2019-10								Continuing		Continuing		Continuing

		NOSS System Engineering						SPAWARSYSCEN LANT		Norfolk, VA		0.000		0.704		2017-10		1.440		2018-10		1.500		2019-10								Continuing		Continuing		Continuing

		NOSS System Engineering						USFFC		Norfolk, VA		0.000		0.746		2017-12		1.000		2018-12		1.000		2019-12								Continuing		Continuing		Continuing

		NAMS Detailed BPR		C		CPFF		NAVAIR		Patuxent River, MD		0.000		0.849		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		NAMS System Engineering						SPAWARSYSCEN LANT		Norfolk, VA		0.000		0.750		2017-10		1.440		2018-10		1.500		2019-10								Continuing		Continuing		Continuing

		NAMS Analyis of Alternatives (AoA)		C		CPFF		SeaPort		San Diego, CA		0.000		0.537		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		NAMS Analyis of Alternatives (AoA)		C		CPFF		WHQS		Washington DC		0.000		0.539		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		NOME Developmental Test & Evaluation						NAVSEA		Washington, D.C.		0.000		0.000				0.200		2018-12		0.250		2019-10								Continuing		Continuing		Continuing

		NOME Operational Test & Evaluation						COTF		Norfolk, VA		0.000		0.000				0.200		2019-03		0.250		2019-10								Continuing		Continuing		Continuing

		NAMS Developmental Test & Evaluation						NAVAIR		Patuxent River, MD		0.000		0.000				0.250		2018-10		0.250		2019-10								Continuing		Continuing		Continuing

		NAMS Operational Test & Evaluation						COTF		Norfolk, VA		0.000		0.000				0.250		2019-03		0.250		2019-10								Continuing		Continuing		Continuing

		NOSS Developmental Test & Evaluation (Documentation)						NAVSUP		Mechanicsburg, PA		0.000		0.250		2017-10		0.250		2018-10		0.250		2019-10								Continuing		Continuing		Continuing

		NOSS Operational Test & Evaluation (Documentation)						COTF		Norfolk, VA		0.000		0.250		2017-10		0.250		2019-03		0.250		2019-10								Continuing		Continuing		Continuing

		Management Services

		NOME System Engineering Support						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				1.120		2018-12		1.500		2019-10								Continuing		Continuing		Continuing

		NOSS System Engineering Support						SPAWARSYSCEN PAC		San Diego, CA		0.000		1.390		2017-10		1.120		2018-10		1.500		2019-10								Continuing		Continuing		Continuing

		NAMS System Engineering Support						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.250		2017-10		1.120		2018-10		1.500		2019-10								Continuing		Continuing		Continuing

		NOSS Systems Engineering Support		C		CPFF		SeaPort		San Diego, CA		0.000		2.666		2017-10		0.600		2018-12		0.750		2019-10								Continuing		Continuing		Continuing

		NAMS Systems Engineering Support		C		CPFF		SeaPort		San Diego, CA		0.000		0.225		2017-10		0.600		2018-12		0.750		2019-10								Continuing		Continuing		Continuing

		NOME Systems Engineering Support		C		CPFF		SeaPort		San Diego, CA		0.000		0.000				0.600		2018-12		0.750		2019-10								Continuing		Continuing		Continuing

		NOME Program Management Support		C		CPFF		SeaPort		San Diego, CA		0.000		0.000				1.000		2018-12		1.000		2019-10								Continuing		Continuing		Continuing

		NOSS Program Management Support		C		CPFF		SeaPort		San Diego, CA		0.000		1.000		2017-11		1.000		2018-12		1.000		2019-10								Continuing		Continuing		Continuing

		NAMS Program Management Support		C		CPFF		SeaPort		San Diego, CA		0.000		1.000		2017-11		1.000		2018-12		1.000		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604231N / Tactical Command System		3323 / Maritime Tactical Command & Control (MTC2)		

		Product Development

		Systems Engineering						SSC		San Diego, CA		9.817		0.996		2017-12		2.909		2018-12		1.006		2019-12								Continuing		Continuing		Continuing

		Training Development						SSC		San Diego, CA		1.940		0.000				0.078		2018-12		0.058		2019-12								Continuing		Continuing		Continuing

		Integration, Assembly & Test						SSC		San Diego, CA		26.649		1.147		2017-12		3.009		2018-12		0.775		2019-12								Continuing		Continuing		Continuing

		Studies & Design						Various		Various		1.764		0.000				0.000				0.000										0.000		1.764		1.764

		Systems Engineering		C		CPFF		Various		Various		12.287		1.066		2017-12		1.855		2018-12		1.312		2019-12								Continuing		Continuing		Continuing

		Software Development						SSC		San Diego, CA		1.384		9.546		2017-12		3.139		2018-12		4.936		2019-12								Continuing		Continuing		Continuing

		Support

		Integrated Logistics Support						SSC		Norfolk, VA/San Diego, CA		0.135		0.063		2017-12		0.078		2018-12		0.048		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support		C		CPFF		SeaPort		San Diego, CA		0.061		0.017		2017-12		0.148		2018-12		0.121		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPFF		SeaPort		San Diego, CA		4.331		0.050		2017-12		0.735		2018-12		0.403		2019-12								Continuing		Continuing		Continuing

		Management Services Prior Year						Various		Various		1.488		0.000				0.000				0.000										0.000		1.488		

		1319 / 5		PE 0604231N / Tactical Command System		3324 / Navy Air Operations Command and Control (NAOC2)		

		Product Development

		Systems Engineering/Training DevelopmentText/Configuration Management						SSC Pacific		San Diego, CA		3.766		0.050		2018-01		0.083		2018-11		0.058		2019-11								Continuing		Continuing		Continuing

		Integration and Testing						SSC Pacific		San Diego, CA		3.122		0.764		2018-01		0.737		2018-11		0.520		2019-11								Continuing		Continuing		Continuing

		NAOC2 Product Development						VARIOUS		VARIOUS		2.512		0.000				0.000				0.000										0.000		2.512		2.512

		Support

		Development/ILS Support						VARIOUS		VARIOUS		0.538		0.000				0.000				0.000										0.000		0.538		0.538

		Test and Evaluation

		Operational Test & Evaluation						COMOPTEVFOR		Norfolk, VA		0.387		0.017		2017-12		0.184		2018-11		0.130		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						SSC Pacific		San Diego, CA		2.651		0.000				0.000				0.000										0.000		2.651		2.340

		Management Services

		Contractor Engineering  and Program Management Support		C		CPFF		Various		San Diego, CA		1.068		0.000				0.000				0.000										0.000		1.068		1.068

		1319 / 5		PE 0604231N / Tactical Command System		9123 / FORCEnet		

		Product Development

		Hardware Development and Systems Engineering						Various		Various		4.331		0.000				0.000				0.000										0.000		4.331		

		Support

		Software Development and Logistics Support						Various		Various		136.842		0.000				0.000				0.000										0.000		136.842		

		Information Warfare Roadmaps and Analysis		C		CPFF		SAIC		McLean, VA		10.695		1.504		2018-03		1.712		2019-03		1.677		2020-03								Continuing		Continuing		Continuing

		Information Warfare Roadmaps and Analysis						SSC LANT		Charleston, NC		2.545		0.309		2018-03		0.497		2019-03		0.502		2020-03								Continuing		Continuing		Continuing

		Information Warfare Roadmaps and Analysis		C		CPFF		BAH		McLean, VA		0.462		0.189		2018-03		0.000				0.000										0.000		0.651		

		Test and Evaluation

		Accelerating Joint Warfighting Capability						Various		Various		77.271		0.000				0.000				0.000										0.000		77.271		

		Management Services

		Engineering and Technical Support						Various		Various		7.682		0.000				0.000				0.000										0.000		7.682		

		1319 / 5		PE 0604234N / Advanced Hawkeye		3051 / E-2D Adv Hawkeye		

		Product Development

		Primary Hardware-Fatigue		C		CPFF		Northrop Grumman Corporation (NGC)		Melbourne, FL		29.652		16.703		2018-02		9.530		2018-11		9.302		2019-11								53.619		118.806		118.806

		Primary Hardware Dev-AMIIP/SIPRChat & TTNT		C		CPIF		Northrop Grumman Corporation (NGC)		Melbourne, FL		99.084		9.898		2018-06		4.122		2019-02		5.898		2019-11								0.000		119.002		119.002

		Primary Hardware Dev-TTNT		SS		FFP		Data Link Solutions		Cedar Rapids, IA		20.568		1.619		2017-12		0.000				0.000										0.000		22.187		22.187

		Primary Hardware Dev - TTNT		SS		CPFF		ViaSat		Carlsbad, CA		5.247		0.000				0.000				0.000										0.000		5.247		5.247

		Primary Hardware-Aerial Refueling		SS		CPIF		Northrop Grumman Corporation (NGC)		Melbourne, FL		254.029		28.019		2017-10		9.874		2019-02		0.000										0.000		291.922		291.922

		Primary Hardware Dev-NAVWAR		SS		CPFF		Northrop Grumman Corporation (NGC)		Melbourne, FL		2.380		7.010		2017-12		4.144		2018-12		4.910		2019-12								0.000		18.444		18.444

		Primary Hardware Dev -TTNT		SS		CPFF		NorthStar Scientific Corp.		Kapole, HI		8.634		0.000				0.000				0.000										0.000		8.634		8.634

		Primary Hardware Dev -CMFR		C		CPFF		Northrop Grumman Corporation		Melbourne, FL		3.200		4.334		2018-07		0.000				0.000										0.000		7.534		7.534

		Primary Hardware Dev - ESM		C		CPFF		Lockheed Martin		New York, NY		6.043		9.614		2018-06		16.650		2018-12		18.298		2019-12								17.550		68.155		68.155

		Primary Hardware Dev - Theater CID		C		CPIF		Navy Syst Mgt Activity		Arlingron, VA		0.000		0.000				0.000				10.338		2019-12								243.409		253.747		253.747

		Primary Hardware Dev - Cyber		C		CPIF		Northrop Grumman Corporation (NGC)		Melbourne, FL		0.000		0.000				0.000				7.780		2019-12								119.960		127.740		127.740

		Training Development		SS		FFP		Rockwell Collins		Cedar Rapids, IA		17.624		14.178		2017-12		1.903		2018-12		1.740		2019-12								13.039		48.484		48.484

		Primary Software Dev - Thearter CID		C		CPIF		Navy Syst Mgt Activity		Arlington, VA		0.000		0.000				0.000				5.356		2019-12								0.000		5.356		5.356

		Primary Software Dev - Various						Navy Syst Mgt Activity		Arlington, VA		83.394		25.215		2017-12		25.847		2018-12		26.453		2019-12								490.937		651.846		651.846

		Primary Software Development - ESM		C		CPFF		Lockheed Martin		New York, NY		2.990		5.000		2017-12		9.607		2018-12		9.866		2019-12								16.737		44.200		44.200

		System Engineering						Various		Various		0.913		0.000				1.227		2018-12		3.766		2019-12								9.069		14.975		14.975

		Prior Year Prod Dev costs no longer funded in FYDP						Various		Various		3603.253		0.000				0.000				0.000										0.000		3603.253		

		Support

		Software Development						Navy Syst Mgt Activity		Arlington, VA		23.420		0.200		2017-12		0.200		2018-12		0.200		2019-12								1.204		25.224		25.224

		Software Development-SN		C		CPFF		Navy Syst Mgt Activity		Arlington, VA		7.735		12.793		2017-12		14.368		2018-12		13.023		2019-12								27.601		75.520		77.520

		Software Development-Data Fusion		C		CPFF		Navy Syst Mgt Activity		Arlington, VA		16.340		22.491		2017-12		12.214		2018-12		12.340		2019-12								32.845		96.230		96.230

		Software Development-CEA		C		CPFF		Navy Syst Mgt Activity		Arlington, VA		2.022		1.822		2017-12		1.343		2018-12		2.552		2019-12								0.500		8.239		8.239

		Software Development - SPARQ		C		CPFF		Navy Syst Mgt Activity		Arlington, VA		6.017		7.651		2017-12		7.163		2018-12		6.930		2019-12								11.583		39.344		39.344

		Software Development-SIPRChat						SPAWAR		San Diego		11.333		0.000				0.000				0.000										0.000		11.333		11.333

		Software Development-TTNT		SS		CPIF		Northrop Grumman Corporation (NGC)		Melbourne, FL		0.200		1.583		2017-12		0.000				0.000										0.000		1.783		1.783

		Software Development-NAVWAR		SS		CPIF		Northrop Grumman Corporation (NGC)		Melbourne, FL		2.900		0.550		2017-12		0.418		2018-12		0.070		2019-12								0.320		4.258		4.258

		Software Development - ESM		SS		CPIF		Northrop Grumman Corporation		Melbourne, FL		0.000		0.000				1.241		2018-12		0.000										0.000		1.241		1.241

		Software Development - CMFR		C		CPFF		Northrop Grumman Corporation		Melbourne, FL		1.748		9.416		2018-07		4.467		2018-12		9.137		2019-12								9.137		33.905		33.905

		Government Engineering Support						Naval Air Warfare Center Aircraft Division (NAWCAD		Pax River, MD		128.141		17.848		2017-11		15.750		2018-12		16.067		2019-12								70.742		248.548		

		Government Engineering Support						Naval Air Warfare Center Training Systems Division		Orlando, FL		12.545		0.472		2017-11		0.400		2018-11		0.400		2019-12								0.000		13.817		

		Government Engineering Support						Various		Various		17.227		0.496		2017-11		0.509		2018-11		0.120		2019-11								0.120		18.472		

		Integrated Logistics Support						Various		Various		10.772		3.149		2017-11		3.035		2018-11		2.943		2019-11								18.206		38.105		

		Contractor Engineering Support ETS		C		CPFF		Precise		Lexington Park, MD		0.390		1.258		2018-01		2.477		2019-01		1.481		2020-01								9.403		15.009		15.009

		Technical Data						Various		Various		1.544		0.000				0.000				0.000										0.000		1.544		

		Prior Year Support costs no longer funded in FYDP						Various		Various		110.150		0.000				0.000				0.000										0.000		110.150		

		Test and Evaluation

		Developmental T&E						NAWCAD		Pax River, MD		194.590		47.791		2017-11		40.051		2018-11		44.050		2019-11								351.598		678.080		

		Developmental T&E						Various		Various		36.380		0.100		2017-10		0.100		2018-11		0.100		2019-11								0.000		36.680		

		Developmental T&E - ROR		SS		CPFF		Northrop Grumman Corporation(NGC)		Melbourne, FL		7.272		5.980		2017-11		2.500		2018-11		3.186		2019-12								21.088		40.026		40.026

		Developmental T&E ETS		C		CPFF		Various		Various		11.169		1.703		2018-02		1.618		2019-02		2.227		2020-02								14.047		30.764		30.764

		Operational T&E						NAWCAD		Pax River, MD		24.773		2.801		2017-11		0.000				0.000										1.650		29.224		29.224

		Operational T&E						Various		Various		10.481		1.013		2017-11		6.347		2018-11		12.670		2019-11								79.400		109.911		

		Test Assets						Various		Various		6.601		12.783		2017-11		1.131		2018-11		1.152		2019-12								7.257		28.924		

		Prior Year T&E costs no longer funded in FYDP						Various		Various		73.994		0.000				0.000				0.000										0.000		73.994		

		Management Services

		Travel						Various		Various		3.089		0.350		2017-10		0.329		2018-10		0.397		2019-10								1.761		5.926		

		Program Mgmt Supt						Vsrious		Various		0.094		0.000				0.000				0.000										0.000		0.094		

		Prior Year Mgmt costs no longer funded in FYDP						Various		Various		66.614		0.000				0.000				0.000										0.000		66.614		

		1319 / 5		PE 0604234N / Advanced Hawkeye		9999 / Congressional Adds		

		Product Development

		System Engineering		C		FFP		Northrop Grumman Corporation (NGC)		Melbourne, FL		9.842		5.539		2018-08		5.927		2019-09		0.000										0.000		21.308		21.308

		System Engineering						Various		Various		6.921		1.411		2018-09		2.100		2019-07		0.000										0.000		10.432		10.432

		System Engineering		C		CPFF		Navy Syst Mgt Activity		Arlington VA		0.000		2.707		2018-08		2.000		2019-09		0.000										0.000		4.707		4.707

		Support

		Government Engineering						SPAWAR		San Diego		0.116		0.000				0.000				0.000										0.000		0.116		

		Government Engineering						NAWCAD		Pax River		1.000		0.000				0.498		2019-01		0.000										0.000		1.498		

		Software Development		C		CPFF		Navy Syst Mgt Activity		Arlington VA		0.000		0.000				1.068		2019-01		0.000										0.000		1.068		1.068

		Test and Evaluation

		Developmental T&E						NAWCAD		Patuxent River, MD		0.000		0.000				0.407		2019-01		0.000										0.000		0.407		

		1319 / 5		PE 0604245M / H-1 Upgrades		3359 / H-1 Improvements		

		Product Development

		Primary Hardware Development		SS		CPFF		BHTI		Amarillo, TX		0.000		0.000				17.051		2019-01		15.172		2020-01								37.939		70.162		70.162

		Systems Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				0.685		2018-11		1.094		2019-11								3.774		5.553		

		Support

		Software Development		SS		CPFF		BHTI		Amarillo, TX		0.000		0.000				2.493		2019-02		2.153		2020-02								5.038		9.684		9.684

		Software Development		SS		FP		Northrup Grumman		Woodland Hills, CA		0.000		0.000				7.935		2018-11		12.999		2019-11								32.388		53.322		53.322

		Software Development						NAWCWD		China Lake, CA		0.000		0.000				3.566		2018-11		5.555		2019-11								12.309		21.430		

		Test and Evaluation

		Operational Test and Evaluation						COMOPTEVFOR		Norfolk, VA		0.000		0.000				1.988		2018-11		2.773		2019-11								7.295		12.056		

		Development Test and Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				19.319		2018-11		23.872		2019-11								79.778		122.969		

		Management Services

		Contractor Engineering Support						Various		Various		0.000		0.000				0.338		2018-11		0.314		2019-11								1.408		2.060		2.060

		Program Management Support						Various		Various		0.000		0.000				0.703		2018-11		1.202		2019-11								3.523		5.428		

		Travel						NAVAIR		Patuxent River, MD		0.000		0.000				0.242		2018-10		0.225		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604245N / H-1 Upgrades		3359 / H-1 Improvements		

		Product Development

		Primary Hardware Development		SS		CPFF		BHTI		Amarillo, TX		22.149		21.266		2018-01		0.000				0.000										0.000		43.415		43.415

		Primary Hardware Development		SS		CPFF		Northrup Grumman		Woodland Hills, CA		2.714		0.000				0.000				0.000										0.000		2.714		2.714

		Systems Engineering						NAWCAD		Patuxent River, MD		2.954		0.677		2017-11		0.000				0.000										0.000		3.631		

		Support

		Software Development		SS		CPFF		BHTI		Amarillo, TX		24.831		9.131		2018-02		0.000				0.000										0.000		33.962		33.962

		Software Development		SS		FP		Northrup Grumman		Woodland Hills, CA		8.004		1.882		2017-11		0.000				0.000										0.000		9.886		9.886

		Software Development						NAWCWD		China Lake, CA		30.113		3.523		2017-11		0.000				0.000										0.000		33.636		

		Test and Evaluation

		Operational Test and Evaluation						COMOPTEVFOR		Norfolk, VA		7.400		2.953		2017-11		0.000				0.000										0.000		10.353		

		Development Test and Evaluation						NAWCAD		Patuxent River, MD		42.709		19.105		2017-11		0.000				0.000										0.000		61.814		

		Management Services

		Contractor Engineering Support						Various		Various		1.296		0.334		2017-11		0.000				0.000										0.000		1.630		1.630

		Program Management Support						Various		Various		3.192		0.695		2017-11		0.000				0.000										0.000		3.887		

		Travel						NAVAIR		Patuxent River, MD		0.882		0.240		2017-10		0.000				0.000										0.000		1.122		

		1319 / 5		PE 0604261N / Acoustic Search Sensors		0480 / ASW Sensors & Proc		

		Product Development

		Primary Hdw Development		SS		CPIF		ERAPSCO		FT. WAYNE IN		21.208		3.592		2017-12		2.047		2018-12		0.000										17.500		44.347		44.347

		Prior year Prod Dev no longer funded in the FYDP						VARIOUS		VARIOUS		19.905		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Software Development		C		CPIF		Boeing		Huntington Beach, CA		0.000		0.000				11.008		2018-12		14.452		2019-12								0.000		25.460		25.460

		Software Development						NAWCAD		PATUXENT RIVER, MD		30.740		6.068		2017-12		5.553		2018-12		6.036		2019-12								Continuing		Continuing		Continuing

		Software Development		SS		CPIF		LOCKHEED MARTIN		MANASSAS VA		11.702		1.870		2017-12		1.750		2018-12		2.500		2019-12								3.727		21.549		21.549

		Software Development						VARIOUS		VARIOUS		21.442		7.753		2017-12		6.750		2018-12		7.330		2019-12								Continuing		Continuing		Continuing

		Support

		Studies & Analysis						NAWCAD		PATUXENT RIVER, MD		20.073		2.070		2017-12		1.979		2018-12		2.156		2019-12								Continuing		Continuing		Continuing

		Technical Data						NAWCAD		PATUXENT RIVER, MD		16.374		0.337		2017-12		0.350		2018-12		0.431		2019-12								Continuing		Continuing		Continuing

		Training						NAWCAD		PATUXENT RIVER, MD		4.209		2.360		2017-12		2.528		2018-12		2.587		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Eval						NAWCAD		PATUXENT RIVER, MD		32.303		3.689		2017-12		3.050		2018-12		3.506		2019-12								Continuing		Continuing		Continuing

		Management Services

		Contractor Eng Spt						VARIOUS		VARIOUS		44.609		2.050		2017-12		1.275		2018-12		1.293		2019-12								Continuing		Continuing		Continuing

		Contractor Eng Spt		C		CPFF		NAVMAR APPLIED SCIENCES CORP		WARMINSTER, PA		7.579		1.011		2017-12		1.000		2018-12		1.173		2019-12								2.810		13.573		13.573

		Government Eng Spt						NAWCAD		PATUXENT RIVER, MD		98.482		0.386		2017-12		0.300		2018-12		0.380		2019-12								Continuing		Continuing		Continuing

		Eng & Tech Spt Srvc (NON-FFRDC)						VARIOUS		VARIOUS		58.794		1.500		2017-12		1.009		2018-12		1.201		2019-12								Continuing		Continuing		Continuing

		Mgt & Prof SptT Srvc (FFRDC)						VARIOUS		VARIOUS		10.018		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Prior Years Mgmt Svcs no longer funded in the FYDP						VARIOUS		VARIOUS		0.868		0.000				0.000				0.000										0.000		0.868		0.868

		1319 / 5		PE 0604261N / Acoustic Search Sensors		3224 / High Altitude ASW		

		Product Development

		Primary Hdw Development		C		CPFF		VARIOUS		VARIOUS		1.900		0.850		2017-11		1.000		2018-11		1.031		2019-11								2.600		7.381		7.381

		Prior year Prod Dev no longer funded in the FYDP						VARIOUS		VARIOUS		44.280		0.000				0.000				0.000										Continuing		Continuing		Continuing

		INC 3 A/C Software Integration		C		CPFF		BOEING		SEATTLE WA		0.000		1.500		2017-11		1.368		2018-11		1.388		2019-11								0.000		4.256		4.256

		Support

		Prior year Support cost no longer funded in the FYDP						VARIOUS		VARIOUS		35.380		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Eval						VARIOUS		VARIOUS		5.503		0.644		2017-11		0.750		2018-11		0.754		2019-11								Continuing		Continuing		Continuing

		Management Services

		Contractor Eng Spt						VARIOUS		VARIOUS		3.322		0.152		2017-11		0.200		2018-11		0.199		2019-11								Continuing		Continuing		Continuing

		Government Eng Spt						NAWCAD		PATUXENT RIVER, MD		23.565		0.478		2017-11		0.568		2018-11		0.596		2019-11								Continuing		Continuing		Continuing

		Prior Year Mngmt Svcs no longer funded in the FYDP						VARIOUS		VARIOUS		3.589		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0604262N / V-22A		1425 / V-22		

		Product Development

		V-22 Hardware Dev Airframe						Various		Various		104.611		9.150		2018-01		20.335		2019-01		28.029		2020-01								122.519		284.644		

		V-22 Hardware Dev Propulsion		SS		CPIF		Rolls-Royce Corp.		Indianapolis, IN		196.638		1.487		2017-11		1.712		2018-11		2.139		2019-11								2.125		204.101		204.101

		V-22 Digital Interoperability						Various		Various		19.365		10.361		2018-01		32.514		2019-03		28.254		2020-03								25.210		115.704		

		V-22 Software Reprogrammable Payload (SRP)						NRL		Washington, DC		13.632		12.543		2018-01		0.000				0.000										0.000		26.175		

		V-22 CMV Development						Various		Various		70.778		63.169		2017-11		20.782		2018-11		45.359		2019-11								27.994		228.082		

		V-22 Aerial Refueling System Development		SS		CPIF		Bell Boeing		Ridley Park, PA		27.813		19.366		2018-01		13.574		2018-12		0.000										0.000		60.753		60.753

		V-22 Electrical System Re-Design		SS		FFP		Hamilton Sundstrand Corp		Rockford, IL		0.852		0.000				5.839		2019-03		5.926		2020-03								71.105		83.722		83.722

		V-22 IRS Re-design		SS		CPFF		Various		Various		3.809		0.150		2018-01		3.000		2019-01		0.000										0.000		6.959		6.959

		V-22 Tech Insertion		C		CPFF		Various		Various		7.306		14.696		2018-03		0.000				0.000										0.000		22.002		22.002

		V-22 Multi-Spectral Sensor / Helmet Mounted Display		C		CPIF		Bell Boeing		Ridley Park, PA		0.247		1.500		2018-03		3.371		2019-03		15.706		2020-03								41.979		62.803		62.803

		V-22 Open Systems Architecture / Cyber Security						Various		Various		0.000		0.000				0.000				11.193		2020-03								84.290		95.483		

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		5106.472		0.000				0.000				0.000										0.000		5106.472		

		Support

		V-22 Govt Engineering Sppt						Various		Pax River, MD		1114.055		2.887		2017-11		2.167		2018-11		3.066		2019-11								23.500		1145.675		

		V-22 CMV Govt Engineering Sppt						Various		Pax River, MD		4.404		6.818		2017-11		7.989		2018-11		9.797		2019-11								13.527		42.535		

		Prior Year Support no longer funded in the FYDP						Various		Various		189.718		0.000				0.000				0.000										0.000		189.718		

		Test and Evaluation

		V-22 Dev Test & Evaluation						NAWCAD		Pax River, MD		1057.060		11.445		2017-11		13.033		2018-11		16.563		2019-11								54.983		1153.084		

		V-22 Operational Test & Evaluation						OT&E Force		Norfolk, VA		59.247		3.218		2017-12		2.521		2018-12		2.771		2019-12								23.006		90.763		

		V-22 CMV Dev Test & Evaluation						NAWCAD		Pax River, MD		0.000		3.061		2017-11		6.230		2018-11		12.800		2019-11								23.280		45.371		

		V-22 CMV Operational Test & Evaluation						OT&E Force		Norfolk, VA		0.000		0.000				0.000				1.000		2019-12								2.000		3.000		

		Prior Year T & E no longer funded in the FYDP						Various		Various		48.200		0.000				0.000				0.000										0.000		48.200		

		Management Services

		V-22 Engineering Tech Sppt						Various		Various		1047.880		0.259		2017-11		0.264		2018-12		0.272		2019-12								6.650		1055.325		

		V-22 Management Sppt Svc						Various		Various		158.233		0.681		2017-11		0.695		2019-01		0.716		2020-01								7.718		168.043		

		V-22 Program Mgmt Support						NAWCAD		Pax River, MD		62.511		0.894		2017-11		0.816		2018-11		0.839		2019-11								9.641		74.701		

		V-22 Travel						Various		Various		16.879		0.185		2018-09		0.185		2019-09		0.185		2020-09								2.500		19.934		

		V-22 CMV Travel						Various		Various		0.056		0.040		2018-09		0.060		2019-09		0.060		2020-09								0.140		0.356		

		V-22 CMV Engineering Tech Sppt						Various		Various		0.385		0.409		2018-01		0.417		2019-01		0.430		2020-01								1.440		3.081		

		Prior Year Mgmt Svcs no longer funded in the FYDP						Various		Various		41.087		0.000				0.000				0.000										0.000		41.087		

		1319 / 5		PE 0604262N / V-22A		9999 / Congressional Adds		

		Product Development

		V-22 Nacelle Improvements		SS		CPIF		Bell Boeing		Ridley Park, PA		0.000		14.485		2018-08		0.000				0.000										0.000		14.485		14.485

		1319 / 5		PE 0604264N / Air Crew Systems Development		0606 / Aircrew System Development		

		Product Development

		Systems Eng Laser Eye Protection (LEP)						NAWCAD		Patuxent River, MD		10.046		1.000		2017-12		1.000		2018-12		1.000		2019-12								Continuing		Continuing		Continuing

		Systems Eng Laser Eye Protection (LEP)		C		FFP		NAVAIR		Patuxent River, MD		0.573		0.637		2018-03		2.100		2018-12		1.700		2019-12								3.035		8.045		5.600

		Systems Eng Aircrew Systems						Various		Various		16.433		0.538		2018-02		0.525		2018-12		1.359		2020-02								Continuing		Continuing		Continuing

		Systems Eng Aircraft Systems						Various		Various		44.980		0.447		2018-02		0.635		2019-02		0.522		2020-02								Continuing		Continuing		Continuing

		System Eng Enhanced Visual Acuity		C		CPFF		Various		Various		3.712		0.000		2018-05		10.660		2019-03		10.761		2020-02								Continuing		Continuing		Continuing

		System Eng Enhanced Visual Acuity						Various		Patuxent River, MD		12.047		0.457		2018-02		3.313		2018-11		2.982		2019-12								Continuing		Continuing		Continuing

		Systems Eng Physiological Episode Protection		C		CPFF		TBD		TBD		0.000		2.422		2017-11		1.700		2018-11		1.800		2019-11								Continuing		Continuing		Continuing

		Systems Eng O2 Cart		C		CPFF		NAWCAD		Patuxent River, MD		0.000		0.700		2018-02		1.000		2018-12		1.000		2019-12								Continuing		Continuing		Continuing

		Prior year Prod Dev cost no longer funded in the FYDP						Various		Various		34.569		0.000				0.000				0.000										0.000		34.569		

		Management Services

		Travel						Various		Various		1.278		0.046		2017-12		0.047		2018-12		0.048		2019-12								Continuing		Continuing		Continuing

		Prior year Mgmt Svcs no longer funded in the FYDP						Various		Various		11.923		0.000				0.000				0.000										0.000		11.923		

		1319 / 5		PE 0604264N / Air Crew Systems Development		9999 / Congressional Adds		

		Product Development

		T-45 and F/A-18 Physiological Episodes		C		CPFF		Various		Various		0.000		0.927		2018-07		0.000				0.000										0.000		0.927		

		Advance Aircrew Physiological Monitoring		C		CPFF		Various		Various		0.000		0.000				10.000		2019-02		0.000										0.000		10.000		10.000

		1319 / 5		PE 0604269N / EA-18 Squadrons		3063 / EA-18G Development		

		Product Development

		Systems Engineering (SCS/Flight Plan)						NAWCAD		Pax River, MD		36.194		6.250		2017-12		19.260		2018-12		22.080		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (SCS/Flight Plan)						NAWCWD		China Lake, CA		108.110		13.692		2017-12		30.373		2018-12		27.180		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (SCS/Flight Plan)						NAWCWD		Pt. Mugu, CA		86.155		16.492		2017-12		25.476		2018-12		22.604		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (SCS/Flight Plan)						NSMA		Various		0.250		4.113		2018-04		4.755		2019-04		4.472		2020-04								Continuing		Continuing		Continuing

		Systems Engineering (Flight Plan DTP-N)		C		CPFF		Boeing		St. Louis, MO		38.049		8.400		2018-03		10.368		2019-03		10.575		2020-03								Continuing		Continuing		Continuing

		System Engineering (Flight Plan TDOA)		C		IDIQ		Boeing		St. Louis, MO		2.343		6.955		2017-12		3.833		2018-12		3.910		2019-12								Continuing		Continuing		Continuing

		System Engineering (Flight Plan TDOA)		C		CPFF		Northrop Grumman		Various		1.013		14.966		2017-12		7.066		2018-12		8.527		2019-12								Continuing		Continuing		Continuing

		System Engineering (ALQ-218 ASE)		C		IDIQ		Northrop Grumman		Various		51.971		21.277		2018-04		7.271		2019-04		7.633		2020-04								Continuing		Continuing		Continuing

		Systems Engineering (ALQ-218 ASE)		C		CPFF		Boeing		Various		3.074		11.647		2018-04		4.985		2019-04		5.549		2020-04								Continuing		Continuing		Continuing

		Systems Engineering (ALQ-218 LBDR)						NAWCWD		Pt. Mugu, CA		0.000		1.500		2017-12		1.300		2018-12		0.965		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (ALQ-218 LBDR)						NAWCWD		China Lake, CA		0.000		1.000		2017-12		1.020		2018-12		0.912		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (ALQ-218 LBDR)		C		IDIQ		Northrop Grumman		Various		0.000		8.825		2017-12		6.000		2018-12		4.870		2019-12								Continuing		Continuing		Continuing

		Systems Engineering (ALQ-218 LBDR)		C		IDIQ		Boeing		Various		0.000		1.400		2017-12		1.400		2018-12		1.228		2019-12								Continuing		Continuing		Continuing

		Prior Year Prod Dev no longer funded in FYDP						Various		Various		1104.103		0.000				0.000				0.000										0.000		1104.103		

		Support

		Obsolescence Redesign						Various		Various		0.380		0.100		2018-06		0.100		2019-06		0.100		2020-06								Continuing		Continuing		Continuing

		Flight Plan Engineering/SCS Development and Integration						Various		Various		5.761		3.637		2017-12		4.568		2018-12		4.344		2019-12								Continuing		Continuing		Continuing

		Flight Plan: ICP-3						Various		Various		0.000		4.000		2017-12		4.320		2018-12		4.406		2019-12								0.000		12.726		

		Prior Year Support no longer funded in FYDP						Various		Various		235.789		0.000				0.000				0.000										0.000		235.789		

		Test and Evaluation

		Integration & Operational Testing						Various		Various		117.725		3.731		2018-06		6.102		2019-06		5.624		2020-06								Continuing		Continuing		Continuing

		Integration & Operational Testing						COTF		China Lake, CA		0.600		6.819		2017-12		6.955		2018-12		6.224		2019-12								Continuing		Continuing		Continuing

		Prior Year T&E no longer funded in FYDP						Various		Various		108.533		0.000				0.000				0.000										0.000		108.533		

		Management Services

		Program Management Support (Seaport-CSS)		C		CPFF		Wyle Lab		Pax River, MD		15.155		0.185		2018-04		0.188		2019-04		0.191		2020-04								Continuing		Continuing		Continuing

		Government Engineering Support						NAWCAD		Pax River, MD		34.027		0.435		2017-12		0.443		2018-12		0.451		2019-12								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		Pax River, MD		23.808		0.337		2017-12		0.343		2018-12		0.335		2019-12								Continuing		Continuing		Continuing

		Flight Plan Engineering / System Configuration Set Development & Integration						NAWCAD		Pax River, MD		2.200		0.750		2017-12		0.765		2018-12		0.780		2019-12								Continuing		Continuing		Continuing

		Flight Plan Engineering / System Configuration Set Development & Integration						NAWCWD		China Lake, CA		0.940		0.424		2017-12		0.433		2018-12		0.531		2019-12								Continuing		Continuing		Continuing

		Travel						Various		Various		2.841		0.094		2017-12		0.095		2018-12		0.094		2019-12								Continuing		Continuing		Continuing

		Prior Year Mgmt Svcs no longer funded in FYDP						Various		Various		1.341		0.000				0.000				0.000										0.000		1.341		

		1319 / 5		PE 0604269N / EA-18 Squadrons		9999 / Congressional Adds		

		Product Development

		H18 SOR						NAWCWD		China Lake, CA		0.000		0.000				15.379		2019-01		0.000										0.000		15.379		

		REAM Hardware Phase I						NAWCWD		Point Mugu, CA		0.000		0.000				5.150		2019-01		0.000										0.000		5.150		

		REAM Risk Reduction						NAVSEA		Crane, IN		0.000		0.000				10.915		2019-02		0.000										0.000		10.915		

		Systems Engineering (REAM)						NSMA		Various		0.000		0.000				14.000		2019-03		0.000										0.000		14.000		

		Hardware Development		C		IDIQ		NGC		Various		0.000		0.000				15.000		2019-04		0.000										0.000		15.000		15.000

		REAM Hardware Phase I		C		BOA		NGC		Various		0.000		0.000				6.555		2019-03		0.000										0.000		6.555		6.555

		REAM Risk Reduction		C		IDIQ		NGC		Various		0.000		0.000				10.985		2019-03		0.000										0.000		10.985		10.985

		Systems Engineering (REAM)						NAWCAD		Pax River, MD		0.000		0.000				8.841		2019-02		0.000										0.000		8.841		

		Support

		CD-3 Integration & Test Support						NAWCWD		Pt. Mugu, CA		0.000		0.000				0.400		2018-12		0.000										0.000		0.400		

		Engineering & Logistics Support						NAVSEA		Crane, IN		0.000		0.000				1.000		2018-11		0.000										0.000		1.000		

		REAM Block II Support		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				0.750		2019-01		0.000										0.000		0.750		0.750

		Test and Evaluation

		Integration & Operational Testing						Various		Various		0.000		0.000				0.275		2019-01		0.000										0.000		0.275		

		Integration & Operational Testing		C		FFP		NGC		Various		0.000		0.000				3.000		2019-03		0.000										0.000		3.000		3.000

		Integration & Operational Testing (CLATS)		C		CPFF		Dynetics		Various		0.000		0.000				2.500		2019-01		0.000										0.000		2.500		2.500

		Management Services

		Program Management Support						NAWCAD		Pax River, MD		0.000		0.000				0.250		2019-01		0.000										0.000		0.250		

		Government Engineering Support						NAWCWD		Pt. Mugu		0.000		0.000				0.300		2019-01		0.000										0.000		0.300		

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		0556 / EW Counter Response		

		Product Development

		Primary HDW Development - SCP						Various		Various		0.000		0.000				0.000				10.343		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						Naval Research Lab		Maryland		13.925		1.885		2017-11		1.893		2018-11		2.085		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		24.741		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NAWCWD		Point Mugu, CA		90.109		2.952		2017-11		3.394		2018-11		7.022		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCWD		China Lake, CA		0.000		0.000				0.000				2.400		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC Det		Crane, IN		11.276		0.325		2017-11		0.452		2018-11		1.433		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						Various		Various		14.893		0.000				0.000				1.832		2019-11								Continuing		Continuing		Continuing

		Prior Year Development cost no longer Funded in the FYDP						Various		Various		263.147		0.000				0.000				0.000										0.000		263.147		

		Support

		Development Support - Jammer Techniques Optimization (JATO)		SS		CPFF		Johns Hopkins Unv		Maryland		44.829		4.749		2017-11		4.760		2018-12		5.055		2019-12								Continuing		Continuing		Continuing

		Development Support - EW Advanced Development		SS		CPFF		Johns Hopkins Unv		Maryland		0.000		0.000				0.235		2018-12		3.001		2019-12								Continuing		Continuing		Continuing

		Development Support - Jammer Techniques Optimization (JATO)		SS		CPFF		GTRI		Atlanta, GA		0.000		0.987		2018-07		0.992		2018-12		1.012		2019-12								Continuing		Continuing		Continuing

		Development Support - EW Advanced Development		SS		CPFF		GTRI		Atlanta, GA		0.000		0.000				0.000				2.500		2019-12								Continuing		Continuing		Continuing

		Eng & Tech Srvc (Non FFRDC)						Various		Various		18.852		1.433		2017-11		1.446		2018-12		1.975		2019-12								Continuing		Continuing		Continuing

		Prior year Support costs no longer funded in the FYDP						Various		Various		2.256		0.000				0.000				0.000										0.000		2.256		

		Test and Evaluation

		JATO Flight Test						NAWCWD		Point Mugu, CA		0.961		1.681		2017-11		1.695		2018-11		2.229		2019-11								Continuing		Continuing		Continuing

		JATO Ground/Lab Test						NAWCWD		Point Mugu, CA		2.380		1.678		2017-11		1.682		2018-11		1.715		2019-11								Continuing		Continuing		Continuing

		JATO Flight Test						Various		Various		0.000		0.354		2017-11		0.361		2018-11		0.368		2019-11								Continuing		Continuing		Continuing

		SCP Test						Various		Various		0.000		0.000				0.000				1.157		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						Various		Various		1.318		0.030		2017-10		0.030		2018-10		0.030		2019-10								Continuing		Continuing		Continuing

		Travel						Various		Various		0.240		0.100		2017-10		0.100		2018-10		0.150		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		1742 / EW Technical Development and T&E		

		Product Development

		Development		C		FP		Classified		classified		3.338		0.816		2017-10		1.524		2018-10		1.032		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Mod & Sim		C		CPFF		Classified		Classified		0.709		0.248		2017-10		0.309		2018-10		0.732		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		2175 / Tactical Air Electronic Warfare		

		Product Development

		Systems Eng - IDECM		SS		CPFF		Various		Various		64.169		0.000				0.000				0.000										0.000		64.169		64.169

		Adaptive Radar Countermeasures (ARC) Development		SS		CPFF		Leidos		Arlington, VA		0.000		0.000				13.092		2019-01		9.402		2019-12								76.614		99.108		96.383

		Dual Band Decoy Development						TBD		TBD		0.000		0.000				27.778		2019-05		28.651		2020-05								95.482		151.911		153.528

		Prior Year Prod Dev costs no longer funded in FYDP						Various		Various		243.543		0.000				0.000				0.000										0.000		243.543		

		Support

		Integrated Log Supt- ARC						NAWCAD		Pax River, MD		0.000		0.000				0.000				0.057		2019-11								0.238		0.295		

		Software Dev-ALQ - 214 SW Dev		SS		CPFF		Harris		Clifton, NJ		27.875		1.781		2017-11		0.000				0.000										0.000		29.656		29.656

		Engineering Support						Various		Various		2.318		0.095		2017-11		0.249		2018-11		0.000										0.000		2.662		

		Studies and Analysis SW Dev		SS		CR		Johns Hopkins		Baltimore, MD		1.573		0.000				0.000				0.000										0.000		1.573		1.573

		Engineering Support ARC						Various		Various		0.000		0.000				1.416		2018-11		1.611		2019-11								13.200		16.227		

		Engineering Support Dual Band Decoy						Various		Various		0.000		0.000				1.912		2018-11		3.045		2019-11								14.150		19.107		

		Prior Year Support costs no longer funded in FYDP						Various		Various		19.531		0.000				0.000				0.000										0.000		19.531		

		Software Dev-ALQ - 214 SW Dev		C		CPFF		GTRI		Atlanta GA		0.000		0.000				0.222		2018-12		0.000										0.000		0.222		

		Test and Evaluation

		Dev Test & Eval Supt ALQ-214 SW Imp						Various		Various		0.420		0.000				0.000				0.000										0.000		0.420		

		Integrated Test & Eval ALQ-214 SW Imp						NAWCWD		China Lake, CA		0.952		0.000				0.000				0.000										0.000		0.952		

		Integrated Test & Eval ALQ-214 SW Imp C/D Aircraft						NAWCWD		China Lake, CA		0.000		0.000				0.000				4.000		2019-10								0.000		4.000		

		Dev Test & Eval Supt ALQ-214 SW Imp						NAWCWD		China Lake, CA		12.535		0.169		2018-08		0.000				0.000										0.000		12.704		

		Dev Test & Eval Supt ALQ-214 SW IMP						NAWCWD		Point Mugu, CA		2.210		0.000				0.000				0.000										0.000		2.210		

		Oper Test & Eval IDECM						NAWCWD		China Lake, CA		2.737		0.000				0.000				0.000										0.000		2.737		

		Eng Test & Eval IDECM						Various		Various		2.657		0.000				0.000				0.000										0.000		2.657		

		Eng & Tech Srvcs (Non-FFRDC)		SS		CPFF		Various		Various		2.453		0.000				0.032		2019-01		0.000										0.000		2.485		2.453

		Dev Test & Eval Supt ARC						Various		Various		0.000		0.000				0.000				1.303		2019-11								10.082		11.385		

		Integrated Test & Eval ARC						Various		Various		0.000		0.000				0.000				0.000										2.459		2.459		

		Oper Test & Eval ARC						Various		Various		0.000		0.000				0.000				0.000										12.000		12.000		

		Oper Test & Eval ARC (VX-9)						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.000										6.900		6.900		

		Dev Test & Eval Supt Dual Band Decoy						Various		Various		0.000		0.000				0.000				0.000										5.711		5.711		

		Integrated Test & Eval Dual Band Decoy						Various		Various		0.000		0.000				0.000				0.000										2.115		2.115		

		Oper Test & Eval Dual Band Decoy						Various		Various		0.000		0.000				0.000				0.000										7.050		7.050		

		Eng Test & Eval ARC						Various		Various		0.000		0.000				0.321		2018-11		0.502		2019-11								2.111		2.934		

		Oper Test & Eval DBD (VX-9)						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.000										3.788		3.788		

		Prior Year T&E costs no longer funded in FYDP						Various		Various		26.007		0.000				0.000				0.000										0.000		26.007		

		Management Services

		Travel						NAWCAD		Pax River, MD		0.871		0.046		2017-10		0.052		2018-10		0.053		2019-10								0.285		1.307		

		Prior Year Mgmt costs no longer funded in FYDP						Various		Various		88.935		0.000				0.000				0.000										0.000		88.935		

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		3308 / Technology Development		

		Product Development

		Software Dev - ALQ-214 SW Dev		SS		CPFF		Harris		Clifton,NJ		0.000		0.545		2017-11		0.900		2019-01		1.190		2020-01								Continuing		Continuing		Continuing

		Software Dev - ALQ-214 SW Dev						NAWCWD		Point Mugu, CA		0.000		0.000				2.233		2018-12		2.010		2019-12								0.000		4.243		

		Software Dev - ALQ-214 SW Dev						Wright Patterson AFB		Dayton, OH		0.000		0.000				2.500		2019-01		0.000										0.000		2.500		

		Support

		Software Dev - ALQ-214 SW Dev						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				0.836		2019-11								Continuing		Continuing		Continuing

		Software Dev - ALQ-214 SW Dev		C		CPFF		Johns Hopkins		Baltimore, MD		0.000		0.000				0.475		2019-02		0.260		2019-11								Continuing		Continuing		Continuing

		Software Dev - ALQ-214 SW Dev		C		BA		Leidos		Arlington, VA		0.000		1.000		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Software Dev - ALQ-214 SW Dev						NRL		Arlington, VA		0.000		0.075		2018-08		0.000				0.000										0.000		0.075		

		Test and Evaluation

		Engineering & Evaluation						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				1.502		2019-11								Continuing		Continuing		Continuing

		Engineering & Evaluation						Various		Various		0.000		0.656		2017-12		0.000				0.440		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		3309 / Assault Survivability Optimization		

		Product Development

		Expendable Countermeasure Technique Modeling and Simulation						NSWC Crane		Crane, IN		0.773		0.469		2017-10		0.423		2018-10		0.406		2019-10								Continuing		Continuing		Continuing

		Archive Radio Frequency Countermeasures Modeling and Simulation efforts no funding through FYDP						NSWC Crane		Crane, IN		0.715		0.000				0.000				0.000										0.000		0.715		0.715

		RFCM Modeling and Simulation		C		CPFF		GTRI		Altanta, GA		0.000		0.050		2018-10		0.000				0.000										Continuing		Continuing		Continuing

		1x1x8 Expendable Countermeasure Technique Modeling and Simulation						NSWC Crane		Crane, IN		0.070		0.000				0.000				0.000										Continuing		Continuing		Continuing

		AH-1Z/UH-1Y and MV-22 Expendable Countermeasure Technique Modeling and Simulation						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.778		2019-10								Continuing		Continuing		Continuing

		AH-1Z/UH-1Y and MV-22 RFCM Modeling and Simulation						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.275		2019-10								Continuing		Continuing		Continuing

		Support

		Test Mission Data File Software Development						FRCSE		Jacksonville, FL		0.240		0.070		2018-01		0.071		2018-12		0.072		2019-12								Continuing		Continuing		Continuing

		AH-1Z/UH-1Y and MV-22 Test Mission Data File Software Development						FRCSE		Jacksonville, FL		0.000		0.000				0.000				0.201		2019-12								Continuing		Continuing		Continuing

		AH-1Z/UH-1Y and MV-22 Operational Mission Data File Software Development and Release						FRCSE		Jacksonville, FL		0.000		0.000				0.000				0.465		2020-03								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental T&E Flight Tests						Various		Various		0.544		0.031		2018-06		0.342		2019-03		0.276		2020-03								Continuing		Continuing		Continuing

		Archive Test and Evaluation Efforts no funding through FYDP						Various		Various		0.698		0.000				0.000				0.000										0.000		0.698		0.698

		Archive 1x1x8 Engineering and Evaluation no funding through FYDP						Various		Various		0.277		0.000				0.000				0.000										0.000		0.277		0.277

		1x1x8 Engineering and Evaluaion						Apexx Enterprises		Montgomery, IN		0.065		0.128		2018-07		0.000				0.000										0.000		0.193		0.193

		AH-1Z/UH-1Y and MV-22 Developmental T&E Flight Tests						Various		Various		0.000		0.000				0.000				0.749		2020-03								Continuing		Continuing		Continuing

		RFCM Millimeter Wave Testing						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.180		2020-03								Continuing		Continuing		Continuing

		Advanced Countermeasures Development and MJU-67 Re-design						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.625		2019-10								Continuing		Continuing		Continuing

		Advance Threat Simulator Hardware in the Loop Simulator						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.288		2020-01								Continuing		Continuing		Continuing

		Threat Analysis and Characterization and Signature Measurement Capability for Seeker Test Van Capability Upgrades						NSWC Crane		Crane, IN		0.000		0.000				0.000				1.019		2019-10								Continuing		Continuing		Continuing

		Engineering and Evaluation for Advance Countermeasure Composition						Orbital ATK		Arlington, VA		0.000		0.000				0.000				0.278		2020-03								0.000		0.278		0.278

		Capability Upgrades for Tiger Pod Infrared Measurement and AICES Pod						NAWCWD		Pt Mugu, CA		0.000		0.000				0.000				0.575		2019-12								Continuing		Continuing		Continuing

		Capability Upgrades for Mongoose Pod						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.128		2019-12								Continuing		Continuing		Continuing

		Management Services

		Project Management						FRCSE		Jacksonville, FL		0.102		0.100		2017-10		0.000				0.056		2019-10								Continuing		Continuing		Continuing

		AH-1Z/UH-1Y and MV-22 Advanced Countermeasure Dispense Technique Development Project Management						FRCSE		Jacksonville, FL		0.000		0.000				0.000				0.302		2019-10								Continuing		Continuing		Continuing

		USMC Common Carriage Survey and Evaluation Study						Various		Various		0.000		0.000				0.000				0.237		2020-01								0.000		0.237		0.237

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		3327 / MAGTF EW Aviation Development		

		Product Development

		Intrepid Tiger BLK X Hardware Development						NAWCWD		Point Mugu, CA		4.683		10.947		2017-12		2.579		2018-11		0.483		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		0.539		0.838		2017-12		0.476		2018-11		0.000										Continuing		Continuing		Continuing

		Systems Engineering						NAWCWD		Point Mugu, CA		8.588		9.716		2017-12		6.488		2018-11		4.299		2019-11								Continuing		Continuing		Continuing

		Support

		Development Support						Various		Various		0.000		0.430		2018-02		0.443		2018-11		0.000										Continuing		Continuing		Continuing

		Eng & Tech Services						Various		Various		0.262		0.105		2018-02		0.107		2018-11		0.109		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Intrepid Tiger BLK X Testing						NAWCAD		Patuxent River, MD		1.062		0.000				0.000				0.850		2019-11								Continuing		Continuing		Continuing

		Intrepid Tiger BLK X Testing						NAWCWD		Point Mugu, CA		0.893		1.397		2017-12		2.149		2018-11		1.515		2019-11								Continuing		Continuing		Continuing

		Intrepid Tiger BLK X Testing						Various		Various		0.053		0.082		2018-01		0.084		2018-11		0.385		2019-11								Continuing		Continuing		Continuing

		Management Services

		Travel						Various		Various		0.035		0.036		2017-10		0.036		2018-10		0.036		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		3371 / MAGTF EW Interoperability Development		

		Product Development

		Systems Engineering						NAWCAD		Patuxent River, MD		0.408		0.706		2017-11		0.371		2018-11		0.550		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NRL		Washington, DC		0.344		0.165		2017-11		0.000				0.221		2019-12								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		Assurance Technology Corp		Carlisle, MA		0.665		0.489		2017-12		0.000				0.300		2019-12								0.000		1.454		1.454

		Systems Engineering		C		CPFF		DCS		Alexandria, VA		0.200		0.249		2017-12		0.000				0.220		2019-11								0.000		0.669		0.669

		1319 / 5		PE 0604270N / Electronic Warfare (EW) Dev		9999 / Congressional Adds		

		Product Development

		Intrepid Tiger II (V)3 UH-1Y Jettison Capability Systems Engineering						NAWCWD		Point Mugu, CA		0.000		1.980		2018-05		0.000				0.000										0.000		1.980		

		Test and Evaluation

		Intrepid Tiger II (V)3 UH-1Y Jettison Capability Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		1.020		2018-10		0.000				0.000										0.000		1.020		

		1319 / 5		PE 0604273M / (U)Executive Helo Development		3300 / Presidential Helicopter VH-92A		

		Product Development

		Primary HW Dev - VH-92A EMD Contracts		C		FPIF		Sikorsky Aircraft Corporation		Stratford, CT		0.000		0.000				149.925		2018-10		82.936		2019-10								49.419		282.280		282.280

		Primary HW Dev - Advanced Capabilities						NSMA		Arlington, VA		0.000		0.000				8.310		2019-02		3.181		2020-02								3.000		14.491		

		Primary HW Dev - VH-92A MCS Design						NAWCAD		St. Inigoes, MD		0.000		0.000				5.713		2018-11		2.120		2019-11								0.028		7.861		

		Primary HW Dev - VH-92A GFE						Various		Various		0.000		0.000				4.050		2018-11		0.000										0.000		4.050		

		Primary HW Dev - VH92A MFD/Forward Air Stair Door		C		UCA		Sikorsky Aircraft Corporation		Stratford, CT		0.000		0.000				23.000		2019-03		28.000		2020-03								0.000		51.000		51.000

		Systems Engineering						Various		Various		0.000		0.000				0.713		2018-11		0.600		2019-11								0.200		1.513		

		Systems Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				6.137		2018-11		2.508		2019-11								1.571		10.216		

		Systems Engineering						NAVAIR		Patuxent River, MD		0.000		0.000				2.600		2018-12		1.723		2019-12								0.997		5.320		

		Training						NAWCTSD		Orlando, FL		0.000		0.000				1.804		2018-11		1.384		2019-11								0.800		3.988		

		Training		C		FPIF		Sikorsky Aircraft Corporation		Stratford, CT		0.000		0.000				0.000				13.020		2020-03								0.000		13.020		13.020

		Training						NAVAIR		Patuxent River, MD		0.000		0.000				1.408		2018-12		1.500		2019-12								1.122		4.030		

		Training						NAWCAD		Patuxent River, MD		0.000		0.000				0.136		2018-11		0.022		2019-11								0.000		0.158		

		Support

		Integrated Logistics Support						NAWCAD		Patuxent River, MD		0.000		0.000				4.540		2018-11		3.104		2019-11								2.132		9.776		

		Integrated Logistics Support						FRC		Cherry Point, NC		0.000		0.000				5.087		2018-11		3.091		2019-11								0.031		8.209		

		Integrated Logistics Support						NAWCAD		Lakehurst, NJ		0.000		0.000				0.875		2018-11		0.350		2019-11								0.178		1.403		

		Integrated Logistics Support						SPAWAR		San Diego, CA		0.000		0.000				0.375		2018-11		0.191		2019-11								0.000		0.566		

		Integrated Logistics Support						NAVAIR		Patuxent River, MD		0.000		0.000				3.959		2019-09		1.618		2020-09								2.161		7.738		

		Integrated Logistics Support						Various		Various		0.000		0.000				0.500		2018-11		0.150		2019-11								0.000		0.650		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				8.822		2018-11		7.756		2019-11								0.000		16.578		

		Developmental Test & Evaluation						NAWCWD		Point Mugu, CA		0.000		0.000				0.014		2018-11		0.014		2019-11								0.000		0.028		

		Developmental Test & Evaluation						JITC		Ft. Huachuca, AZ		0.000		0.000				0.029		2018-10		0.036		2019-10								0.000		0.065		

		Developmental Test & Evaluation						NAVAIR		Patuxent River, MD		0.000		0.000				5.671		2018-12		5.592		2019-12								0.000		11.263		

		Live Fire Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				1.592		2018-11		0.662		2019-11								0.000		2.254		

		Operational Test & Evaluation						COTF		Norfolk, VA		0.000		0.000				1.259		2019-05		1.268		2020-05								0.000		2.527		

		Integrated Test & Evaluation		C		FFP		Petroleum Helicopters International, Inc		Lafayette, LA		0.000		0.000				2.050		2018-10		0.000										0.000		2.050		2.050

		Follow-On Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.000										5.162		5.162		

		Follow-On Test & Evaluation						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.000										2.192		2.192		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.000		0.000				2.771		2018-11		1.997		2019-11								3.311		8.079		

		Program Management Support						NAVAIR		Patuxent River, MD		0.000		0.000				3.624		2018-12		2.062		2019-12								1.756		7.442		

		Transportation						NAVAIR		Patuxent River, MD		0.000		0.000				0.025		2018-10		0.025		2019-10								0.000		0.050		

		Travel						NAVAIR		Patuxent River, MD		0.000		0.000				0.075		2018-10		0.075		2019-10								0.150		0.300		

		1319 / 5		PE 0604273M / (U)Executive Helo Development		3390 / VH-92A Improvements		

		Product Development

		Product Development		C		CPIF		Sikorsky Aircraft Corporation		Stratford, CT		0.000		0.000				0.000				5.761		2019-11								Continuing		Continuing		Continuing

		Product Development						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.593		2019-11								Continuing		Continuing		Continuing

		Product Development - Advanced Capabilities						NSMA		Arlington, VA		0.000		0.000				0.000				4.041		2020-02								Continuing		Continuing		Continuing

		Product Development - MCS						NAWCAD		St. Inigoes, MD		0.000		0.000				0.000				1.500		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				3.552		2019-11								Continuing		Continuing		Continuing

		Training						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.851		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Follow-On Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.808		2020-04								Continuing		Continuing		Continuing

		Follow-On Test & Evaluation						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				4.042		2020-04								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.898		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.395		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.010		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604273N / (U)Executive Helo Development		3300 / Presidential Helicopter VH-92A		

		Product Development

		Primary HW Dev - VH-92A EMD Contract		C		FPIF		Sikorsky Aircraft Corporation		Stratford, CT		973.787		307.577		2017-10		0.000				0.000										0.000		1281.364		1281.364

		Primary HW Dev - Advanced Capabilities						NSMA		Arlington, VA		119.826		25.431		2018-02		0.000				0.000										0.000		145.257		

		Primary HW Dev - VH-92A MCS Design						NAWCAD		St. Inigoes, MD		60.900		6.811		2017-11		0.000				0.000										0.000		67.711		

		Primary HW Dev - VH-92A GFE						Various		Various		8.970		9.429		2017-11		0.000				0.000										0.000		18.399		

		Primary HW Dev - VH-92A MFD/Forward Air Stair Door		C		UCA		Sikorsky Aircraft Corporation		Stratford, CT		0.000		6.000		2018-03		0.000				0.000										0.000		6.000		

		Systems Engineering						Various		Various		0.000		4.055		2017-11		0.000				0.000										0.000		4.055		

		Systems Engineering						NAWCAD		Patuxent River, MD		78.769		7.107		2017-11		0.000				0.000										0.000		85.876		

		Systems Engineering						NAVAIR		Patuxent River, MD		0.000		5.750		2017-11		0.000				0.000										0.000		5.750		

		Training						NAWCTSD		Orlando, FL		5.727		1.791		2017-11		0.000				0.000										0.000		7.518		

		Training						NAVAIR		Patuxent River, MD		0.000		2.645		2017-11		0.000				0.000										0.000		2.645		

		Prior year Hdw Dev cost no longer funded in the FYDP						Various		Various		25.119		0.000				0.000				0.000										0.000		25.119		

		Support

		Integrated Logistics Support						NAWCAD		Patuxent River, MD		34.880		6.566		2017-11		0.000				0.000										0.000		41.446		

		Integrated Logistics Support						FRC		Cherry Point, NC		20.142		8.705		2017-11		0.000				0.000										0.000		28.847		

		Integrated Logistics Support						NAWCAD		Lakehurst, NJ		7.431		2.418		2017-11		0.000				0.000										0.000		9.849		

		Integrated Logistics Support						SPAWAR		San Diego, CA		3.674		1.915		2017-11		0.000				0.000										0.000		5.589		

		Integrated Logistics Support						NAVAIR		Patuxent River, MD		0.310		7.873		2018-08		0.000				0.000										0.000		8.183		

		Integrated Logistics Support						Various		Various		0.000		0.529		2017-11		0.000				0.000										0.000		0.529		

		Prior year support cost no longer funded in the FYDP						Various		Various		5.589		0.000				0.000				0.000										0.000		5.589		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		20.583		9.258		2017-11		0.000				0.000										0.000		29.841		

		Developmental Test & Evaluation						JITC		Ft. Huachuca, AZ		0.077		0.639		2017-10		0.000				0.000										0.000		0.716		

		Developmental Test & Evaluation						NAVAIR		Patuxent River, MD		0.000		0.300		2017-11		0.000				0.000										0.000		0.300		

		Live Fire Test & Evaluation						NAWCWD		China Lake, CA		12.772		2.814		2017-11		0.000				0.000										0.000		15.586		

		Operational Test & Evaluation						COTF		Norfolk, VA		2.964		1.745		2018-05		0.000				0.000										0.000		4.709		

		Integrated Test & Evaluation		C		FFP		Petroleum Helicopters International, Inc		Lafayette, LA		0.000		4.914		2018-02		0.000				0.000										0.000		4.914		4.914

		Prior year Test and Evaluation cost no longer funded in the FYDP						Various		Various		0.109		0.000				0.000				0.000										0.000		0.109		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		59.888		4.047		2017-11		0.000				0.000										0.000		63.935		

		Program Management Support						NAVAIR		Patuxent River, MD		0.000		2.250		2017-12		0.000				0.000										0.000		2.250		

		Transportation						NAVAIR		Patuxent River, MD		0.310		0.003		2017-10		0.000				0.000										0.000		0.313		

		Travel						NAVAIR		Patuxent River, MD		0.425		0.075		2017-10		0.000				0.000										0.000		0.500		

		Prior year Mgmt Svcs cost no longer funded in the FYDP						Various		Various		27.099		0.000				0.000				0.000										0.000		27.099		

		1319 / 5		PE 0604274N / Next Generation Jammer (NGJ)		0557 / Next Generation Jammer		

		Product Development

		Primary Hardware Development - Engineering and Manufacturing Development		C		CPIF		Raytheon		El Segundo, CA		586.519		363.798		2017-10		188.256		2018-12		272.805		2019-10								311.800		1723.178		1723.178

		Primary Hardware Development - AECR		C		CPIF		Raytheon		El Segundo, CA		0.000		0.000		2018-06		5.500		2018-12		5.500		2019-12								0.000		11.000		11.000

		Primary Hardware Development - AECR						Various		Various		0.000		2.805		2018-06		0.920		2018-12		2.000		2019-12								0.000		5.725		

		Primary Hardware Development - TRIMM		C		CPIF		Raytheon		El Segundo, CA		0.000		5.000		2018-06		7.200		2018-12		5.600		2019-12								2.200		20.000		20.000

		Aircraft Integration - EMD		C		CPIF		Boeing		St. Louis, MO		26.993		10.000		2017-12		30.455		2018-12		34.419		2019-12								30.824		132.691		132.691

		Software/Aircraft Integration						NAWCWD		China Lake, CA		31.351		15.254		2017-11		19.811		2018-11		8.514		2019-11								15.542		90.472		

		Software Integration - SOR		C		CPIF		Boeing		St. Louis, MO		26.829		0.000		2017-10		1.516		2018-10		1.285		2019-10								0.187		29.817		29.817

		Software Integration - Blk Update						NAWCWD		Pt. Mugu, CA		43.763		20.436		2017-11		12.847		2018-11		10.759		2019-11								19.932		107.737		

		Software Integration H-16		C		CPIF		Boeing		St Louis, MO		31.024		33.614		2017-10		17.000		2018-10		3.800		2019-10								2.170		87.608		87.608

		Software Integration H-16		SS		FFP		Northrup Grumman		Bethpage, NY		18.626		12.103		2017-12		15.724		2018-12		7.943		2019-12								8.380		62.776		62.776

		Software Integration						NAWCWD		China Lake		1.860		0.000		2017-11		4.000		2018-11		0.000										0.000		5.860		

		Systems Engineering - Trainer						TBD		TBD		0.000		0.000		2017-11		3.194		2018-11		1.955		2019-11								1.329		6.478		6.478

		Systems Engineering						NAWCAD		Patuxent River, MD		120.294		22.261		2017-11		26.848		2018-11		24.755		2019-11								12.223		206.381		

		Systems Engineering						NAWCWD		Pt. Mugu, CA		57.374		13.665		2017-11		9.121		2018-11		9.303		2019-11								11.811		101.274		

		Systems Engineering						NSWC Crane		Crane, IN		36.395		7.680		2017-11		9.556		2018-11		8.462		2019-11								1.860		63.953		

		Systems Engineering						NSWC Dahlgren		Dahlgren, VA		4.253		0.145		2017-11		0.148		2018-11		0.150		2019-11								0.310		5.006		

		Systems Engineering		SS		CPFF		Johns Hopkins University Applied Physics Lab		Laurel, MD		43.900		9.460		2018-02		9.649		2019-02		9.842		2020-02								12.044		84.895		84.895

		Systems Engineering						Naval Research Laboratory		Washington, DC		5.268		0.420		2017-11		0.428		2018-11		0.437		2019-11								0.441		6.994		

		Systems Engineering						Various		Various		10.369		1.273		2017-11		0.262		2018-11		0.267		2019-11								0.550		12.721		

		Systems Engineering		SS		FFP		NSMA		Arlington, VA		4.183		4.567		2018-02		2.400		2019-02		3.370		2020-02								4.370		18.890		18.890

		Prior Year Prod Dev no longer funded in FYDP						Various		Various		671.172		0.000				0.000				0.000										0.000		671.172		

		Support

		Eng & Tech Srvc (Non FFRDC)						Various		Various		31.149		5.684		2017-12		5.988		2018-12		6.108		2019-12								6.230		55.159		55.159

		Prior Year Support no longer funded in FYDP						Various		Various		5.382		0.000				0.000				0.000										0.000		5.382		

		Test and Evaluation

		Development T & E						NAWCAD		Patuxent River, MD		36.798		44.220		2017-11		54.670		2018-11		74.862		2019-11								118.434		328.984		

		Development T & E						Boeing		St Louis, MO		4.500		6.612		2017-10		15.657		2018-10		17.371		2019-10								20.115		64.255		64.255

		Development T & E						Boeing		St Louis MO		0.000		3.750		2017-12		4.875		2018-12		7.725		2019-12								12.304		28.654		28.654

		Development T & E						DynCorp		Not Specified		0.000		0.000				1.978		2019-01		3.492		2019-12								4.541		10.011		10.011

		Test OT						Various		Various		0.730		1.601		2018-03		1.234		2019-03		3.343		2020-03								14.597		21.505		

		Prior year T&E no longer funded in the FYDP						Various		Various		14.525		0.000				0.000				0.000										0.000		14.525		

		Management Services

		Travel						Various		Various		0.968		0.190		2017-10		0.192		2018-10		0.194		2019-10								0.393		1.937		

		Prior years Mgmt Svcs no longer funded in the FYDP						Various		Various		0.007		0.000				0.000				0.000										0.000		0.007		

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		0725 / Communication Automation		

		Product Development

		Product Development - BFTN						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.500		2019-10								Continuing		Continuing		Continuing

		Product Development - BFTN						FFRDC		TBD		0.000		0.000				0.000				2.114		2019-10								Continuing		Continuing		Continuing

		Support

		HF Strategy Study - BFTN		C		FFP		MIT/Lincoln Lab		Lexington, MA		0.000		0.000				0.000				0.500		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		0742 / Sub Integrated Ant System		

		Product Development

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				15.316		2019-11								Continuing		Continuing		Continuing

		Support

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				0.644		2020-02								0.000		0.644		

		Test and Evaluation

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				1.534		2019-10								Continuing		Continuing		Continuing

		Management Services

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				1.431		2020-02								0.000		1.431		

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		0921 / NAVSTAR GPS Equipment		

		Product Development

		Air NAVWAR Development Support						NAWC		Pax River, MD		0.000		0.000				0.000				1.900		2019-11								Continuing		Continuing		Continuing

		Air NAVWAR Govt Eng Support						NAWC		Pax River, MD		0.000		0.000				0.000				2.000		2019-12								Continuing		Continuing		Continuing

		Sea NAVWAR Development Support						SSC PAC, NUWC		San Diego, Newport		0.000		0.000				0.000				0.365		2019-12								Continuing		Continuing		Continuing

		GPNTS SW / NoGAPSS Development		C		CPFF		TBD		TBD		0.000		0.000				0.000				6.900		2020-01								Continuing		Continuing		Continuing

		GPNTS Development Support						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.365		2019-12								Continuing		Continuing		Continuing

		GPNTS Govt Eng Support						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.800		2019-12								Continuing		Continuing		Continuing

		GPS Mod Development F/A-18E/F MAGR2K-M		C		CPIF		Boeing		St Louis, MO		0.000		0.000				0.000				9.500		2019-12								Continuing		Continuing		Continuing

		GPS Mod Development F/A-18E/F & EA-18G ANAV		C		CPIF		Boeing		St Louis, MO		0.000		0.000				0.000				0.700		2019-11								Continuing		Continuing		Continuing

		GPS Mod Development E-2D		C		CPIF		Northup Gruman		Pax River, MD		0.000		0.000				0.000				1.200		2019-11								Continuing		Continuing		Continuing

		GPS Mod Development MV-22B,CMV-22B		C		CPIF		Bell Boeing		Amarillo, TX		0.000		0.000				0.000				4.800		2020-02								Continuing		Continuing		Continuing

		GPS Mod Development CH-53K		C		CPIF		Sikorsky		Stratford, CT		0.000		0.000				0.000				1.400		2019-11								Continuing		Continuing		Continuing

		GPS Mod Development KC-130J		C		CPIF		Lockheed Martin		Not Specified		0.000		0.000				0.000				1.400		2019-11								Continuing		Continuing		Continuing

		GPS Mod Development Support						SSC PAC, NAWC		San Diego, Pax River		0.000		0.000				0.000				2.250		2019-11								Continuing		Continuing		Continuing

		GPS Mod Govt Eng Support						SSC PAC, NAWC		San Diego, Pax River		0.000		0.000				0.000				4.200		2019-11								Continuing		Continuing		Continuing

		Product Development						GPS Directorate		Los Angeles, CA		0.000		0.000				0.000				0.950		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						Govt, Contractor		San Diego, Newport		0.000		0.000				0.000				0.250		2019-11								Continuing		Continuing		Continuing

		Support

		Contract Engineering Services						BAH		San Diego, Pax River, China Lake		0.000		0.000				0.000				1.450		2019-11								Continuing		Continuing		Continuing

		Enginering Services						SSC PAC, NAWC		San Diego, Pax River		0.000		0.000				0.000				2.442		2019-11								Continuing		Continuing		Continuing

		Integrated Logistics Support						SSC PAC, NAWC		San Diego, Pax River		0.000		0.000				0.000				1.500		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Air NAVWAR Test & Evaluation						NAWC		Pax River		0.000		0.000				0.000				1.100		2019-11								Continuing		Continuing		Continuing

		Sea NAVWAR Test & Evaluation						SSC PAC, NUWC		San Diego, Newport		0.000		0.000				0.000				2.000		2019-11								Continuing		Continuing		Continuing

		GPNTS Test & Evaluation						SSC PAC		San Diego		0.000		0.000				0.000				1.100		2019-11								Continuing		Continuing		Continuing

		GPS Mod Test & Evaluation						SSC PAC, NAWC		San Diego, Pax River		0.000		0.000				0.000				4.500		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPAF		BAH		San Diego, Pax River, China Lake		0.000		0.000				0.000				4.905		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		1411 / Sub Tact Comm System		

		Product Development

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				11.032		2019-12								Continuing		Continuing		Continuing

		Support

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				2.006		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				0.143		2019-11								Continuing		Continuing		Continuing

		Management Services

		Classified						Not Specified		Not Specified		0.000		0.000				0.000				0.994		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		2126 / ATDLS Integration		

		Product Development

		Link 16 Network Technical Design Agents		C		CPFF		SeaPort-E		San Diego, CA		0.000		0.000				0.000				0.832		2019-10								Continuing		Continuing		Continuing

		Link 16 Network Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				1.103		2019-10								Continuing		Continuing		Continuing

		C2P Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				5.397		2019-10								Continuing		Continuing		Continuing

		C2P IV&V						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				0.506		2019-10								Continuing		Continuing		Continuing

		C2P Development & Integration						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				3.288		2019-10								Continuing		Continuing		Continuing

		LMMT Development						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				0.955		2019-10								Continuing		Continuing		Continuing

		LMMT Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				0.594		2019-10								Continuing		Continuing		Continuing

		LMMT IV&V						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				0.197		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Link 16 Network T&E						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				1.310		2019-10								Continuing		Continuing		Continuing

		C2P T&E						SPAWARSYSCEN PAC		San Diego, CA		0.000		0.000				0.000				1.800		2019-10								Continuing		Continuing		Continuing

		Management Services

		Link 16 Network Program Management Support		C		CPFF		SeaPort-E		San Diego, CA		0.000		0.000				0.000				0.139		2019-10								Continuing		Continuing		Continuing

		C2P Program Management Support		C		CPFF		SeaPort-E		San Diego, CA		0.000		0.000				0.000				0.800		2019-10								Continuing		Continuing		Continuing

		C2P Systems Engineering Support		C		CPFF		SeaPort-E		San Diego, CA		0.000		0.000				0.000				0.800		2019-10								Continuing		Continuing		Continuing

		LMMT Program Management		C		CPFF		SeaPort-E		San Diego, CA		0.000		0.000				0.000				0.480		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		3020 / MIDS/JTRS		

		Product Development

		Link 16 Waveform Development						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.775		2019-11								Continuing		Continuing		Continuing

		TTNT Post Development Problem Report Fixes						TBD		TBD		0.000		0.000				0.000				0.330		2019-12								Continuing		Continuing		Continuing

		TTNT Reliability Growth						TBD		TBD		0.000		0.000				0.000				1.100		2020-01								Continuing		Continuing		Continuing

		MIDS JTRS Link 16 Hardware Upgrade		C		CPFF		DLS		Cedar Rapids, IA		0.000		0.000				0.000				18.121		2019-11								Continuing		Continuing		Continuing

		MIDS JTRS Link 16 Hardware Upgrade		C		CPFF		Viasat		San Diego, CA		0.000		0.000				0.000				12.488		2019-11								Continuing		Continuing		Continuing

		Support

		CSS TPS						NAVAIR		North Island San Diego, CA		0.000		0.000				0.000				2.791		2020-01								Continuing		Continuing		Continuing

		Test and Evaluation

		JTEL						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.205		2019-12								Continuing		Continuing		Continuing

		JTEL Testing Support		C		CPFF		G2		San Diego, CA		0.000		0.000				0.000				0.095		2020-03								Continuing		Continuing		Continuing

		COMOPTEVFOR Testing						COMOPTEVFOR		Norfolk, VA		0.000		0.000				0.000				0.150		2020-01								0.000		0.150		

		TTNT DT/OT Support						TBD		TBD		0.000		0.000				0.000				1.600		2019-11								0.000		1.600		

		Management Services

		Systems Engineering Support						MITRE		Bedford, MA		0.000		0.000				0.000				1.000		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						SSC PAC		San Diego,CA		0.000		0.000				0.000				0.259		2019-11								Continuing		Continuing		Continuing

		Information Assurance						CERDEC		Aberdeen Proving Ground, MD		0.000		0.000				0.000				0.300		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		3078 / Digital Modular Radio		

		Product Development

		IW/MUOS Development		C		CPIF		GDMS		Scottsdate, AZ		21.232		3.439		2017-10		0.000				0.000										0.000		24.671		

		HF ALE Development		C		CPIF		GDMS		Scottsdale, AZ		7.646		0.702		2017-10		1.965		2018-10		0.000										0.000		10.313		

		IW/MUOS Development						SSC PAC		San Diego, CA		0.600		0.000				0.000				0.000										0.000		0.600		

		HF ALE Development						SSC PAC		San Diego, CA		0.242		0.127		2017-10		0.130		2018-10		0.000										0.000		0.499		

		Cryptographic Modernization Development		C		CPIF		GDMS		Scottsdale, AZ		0.000		0.000				0.259		2019-04		1.693		2019-10								Continuing		Continuing		Continuing

		Cryptographic Modernization Development						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.400		2019-12								Continuing		Continuing		Continuing

		MUOS Scanning		C		CPIF		GDMS		Scottsdale, AZ		0.000		0.000				0.000				0.150		2020-01								Continuing		Continuing		Continuing

		Support

		System Engineering Support						SSC PAC		San Diego, CA		6.561		0.556		2017-11		0.565		2018-12		0.515		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Testing						SSC PAC		San Diego, CA		2.196		0.130		2018-02		0.298		2018-12		0.000										0.000		2.624		

		JITC Testing						JITC		Ft. Huachuca, AZ		0.330		0.139		2017-11		0.000				0.000										0.000		0.469		

		Interoperability Testing						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.150		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.248		2019-11								Continuing		Continuing		Continuing

		Certification Authorization						NSA		Ft. Meade, MD		0.000		0.030		2018-04		0.000				0.050		2020-01								0.000		0.080		

		Management Services

		Program Management Support		C		CPFF		BAH		San Diego, CA		2.366		0.049		2018-02		0.055		2018-11		0.056		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		3341 / Network Tactical Common Data Link		

		Product Development

		NTCDL Product Development		C		CPIF		BAE Systems, Int		Wayne, NJ		0.000		0.000				0.000				24.326		2019-10								Continuing		Continuing		Continuing

		NTCDL Software Development						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.901		2019-11								Continuing		Continuing		Continuing

		NTCDL Software Development						Technology Unlimited Group		San Diego, CA		0.000		0.000				0.000				1.257		2019-11								Continuing		Continuing		Continuing

		Support

		NTCDL Systems Engineering						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.915		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		NTCDL Test and Evaluation						SSC PAC		San Diego, CA		0.000		0.000				0.000				1.260		2019-11								Continuing		Continuing		Continuing

		NTCDL Test and Review						JITC		Fort Huachuca, AZ		0.000		0.000				0.000				0.209		2019-12								Continuing		Continuing		Continuing

		NTCDL Waveform Certification						COMOPTEVFOR		Norfolk, VA		0.000		0.000				0.000				0.164		2019-12								Continuing		Continuing		Continuing

		Management Services

		NTCDL Program Management Support		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				1.400		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604280N / JT Tact Radio Sys (JTRS)		4011 / Naval Coastal Warfare Surv and C4I Sys		

		Product Development

		Systems Engineering - Expeditionary						NSWC		PANAMA CITY, FL		0.000		0.000				0.000				0.832		2019-11								Continuing		Continuing		Continuing

		Hardware/Software Development		C		CPAF		GTRI		ATLANTA, GA		0.000		0.000				0.000				1.300		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Evaluation - Expeditionary						NSWC		PANAMA CITY, FL		0.000		0.000				0.000				0.654		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support - Expeditionary						SSC SD		SSC SAN DIEGO		0.000		0.000				0.000				0.259		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604282N / (U)Next Generation Jammer (NGJ) Increment II		3380 / Next Generation Jammer Inc II		

		Product Development

		Primary H/W Dev - Aircraft Specification Refinement		SS		CPIF		Boeing		St. Louis, MO		0.838		0.424		2018-08		5.404		2019-02		5.500		2020-02								0.000		12.166		12.166

		Primary H/W Dev - Technology Demonstrators 1		C		CPFF		L3		Salt Lake City, UT		0.000		14.704		2018-10		12.000		2018-11		9.054		2019-11								0.000		35.758		35.758

		Primary H/W Dev - Technology Demonstrators 2		C		CPFF		NGC		Bethpage, NY		0.000		14.704		2018-10		12.000		2018-11		8.477		2019-11								0.000		35.181		35.181

		Primary H/W Dev - Additional Technology Demonstrator effort						TBD		TBD		0.000		0.000				27.577		2019-09		0.000										0.000		27.577		

		TBD						TBD		TBD		0.000		3.901		2019-09		0.000				0.000										0.000		3.901		

		Primary H/W Dev - EMD or Rapid Prototype		C		CPFF		TBD		TBD		0.000		0.000				0.000				20.146		2020-05								1768.455		1788.601		1788.601

		Aircraft Integration -  Study						NAWCWD		China Lake, CA		0.000		0.000				0.000				2.356		2019-12								53.831		56.187		

		Aircraft Integration		SS		CPIF		Boeing		St. Louis, MO		0.000		0.000				0.000				7.190		2020-08								180.103		187.293		187.293

		Software Integration						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.000										4.063		4.063		

		Software Integration		SS		CPIF		Boeing		St. Louis, MO		0.000		0.000				0.000				5.186		2019-10								115.205		120.391		120.391

		Software Integration		SS		CPIF		NGC		Bethpage, NY		0.000		0.000				0.000				1.800		2020-08								67.592		69.392		69.392

		Software Integration						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				0.000										89.194		89.194		

		Systems Engineering						NSMA		Arlington, VA		0.000		0.000				0.000				6.282		2019-12								78.337		84.619		84.619

		Systems Engineering						NAWCAD		Patuxent River, MD		8.077		10.353		2017-12		17.541		2018-12		21.329		2019-12								191.020		248.320		

		Systems Engineering						NAWCWD		Point Mugu, CA		2.585		1.428		2017-12		4.527		2018-12		5.556		2019-12								55.284		69.380		

		Systems Engineering						NSWC Crane		Crane, IN		0.796		1.783		2017-12		2.077		2018-12		2.408		2019-12								28.936		36.000		

		Systems Engineering		SS		CPFF		JHU		Laurel, MD		1.900		5.060		2017-12		7.442		2018-12		7.956		2019-12								91.769		114.127		114.127

		Systems Engineering						Various		Various		0.090		0.600		2017-12		1.946		2018-12		2.587		2019-12								25.747		30.970		

		Systems Engineering - Trainer						TBD		TBD		0.000		0.000				0.000				0.000										6.351		6.351		

		Prior Year Prod Dev no longer funded in FYDP						Various		Various		14.331		0.000				0.000				0.000										0.000		14.331		

		Support

		Eng &  Tech Srvc (Non FFRDC)						Various		Various		0.916		2.217		2017-12		2.743		2018-12		2.798		2019-12								27.834		36.508		36.509

		Test and Evaluation

		Development T&E - TEST DT						NAWCAD		Patuxent River, MD		0.000		0.000				0.000		2018-11		1.100		2019-11								291.796		292.896		

		Development T&E - COTF		SS		FFP		FSC		San Diego, CA		0.108		0.000				0.112		2018-11		0.115		2019-11								2.399		2.734		2.734

		Development T&E - Wind Tunnel						TBD		TBD		0.000		0.000				0.000				1.113		2020-07								8.691		9.804		

		Development T&E VX-23/31 - Engineers						Boeing		St. Louis, MO		0.000		0.000				0.000				0.000										60.931		60.931		60.931

		Development T&E VX-23/31 - Maintenance						Boeing		St. Louis, MO		0.000		0.000				0.000				0.000										37.413		37.413		37.413

		Operational T&E - TEST OT						Various		Various		0.000		0.000				0.000				0.000										22.974		22.974		

		Management Services

		Travel						Various		Various		0.004		0.020		2017-10		0.113		2018-10		0.115		2019-10								1.834		2.086		

		1319 / 5		PE 0604307N / Surface Combatant Cmbt Sys Eng		1447 / Surf Combatant Combat System Imp		

		Product Development

		Systems Engineering		C		CPIF		Lockheed Martin		Moorestown, NJ		2655.238		256.512		2017-10		269.728		2018-10		294.905		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		SS		CPFF		APL		Baltimore, MD		105.662		13.080		2017-10		21.482		2018-10		21.594		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Dahlgren, VA		480.465		30.890		2017-10		30.578		2018-10		41.571		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		SS		CPAF		BAE Systems		Rockville, MD		62.133		5.320		2017-10		5.521		2018-10		5.921		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		C		CPIF		Raytheon		St. Petersburg, FL		0.000		0.000				1.400		2018-10		3.512		2019-10								0.000		4.912		

		Systems Engineering						NSWC		Port Hueneme, CA		89.301		5.074		2017-10		5.578		2018-10		6.895		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NWAS		Corona, CA		38.050		3.854		2017-10		4.082		2018-10		4.152		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						SPAWAR		San Diego, CA		12.932		0.824		2017-10		1.089		2018-10		1.098		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						Various		Various		181.040		9.958		2017-10		13.524		2018-10		16.204		2019-10								Continuing		Continuing		Continuing

		Award fees		SS		CPAF		Lockheed Martin		Moorestown, NJ		272.094		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Award fees		SS		CPAF		BAE Systems		Rockville, MD		3.853		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Award fees		SS		CPAF		Alion Science		Washington DC		2.920		0.000				0.000				0.000										0.000		2.920		

		Award fees						Various		Various		9.741		0.350		2017-10		0.386		2018-10		0.458		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		C		CPIF		Technology Service Corporation		Silver Spring , MD		0.000		0.000				0.432		2018-10		0.463		2019-10								0.000		0.895		

		Test and Evaluation

		Test and Evaluation						Department of Interior		Boise, Idaho		43.779		0.980		2017-10		1.058		2018-10		1.124		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation						NAVAIR		Pax River, MD		16.872		1.350		2017-10		1.524		2018-10		1.694		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation						PMRF		Hawaii, HI		2.500		0.900		2017-10		0.986		2018-10		1.048		2019-10								0.000		5.434		

		Management Services

		Program Management Support		SS		CPAF		Alion Science		Washington DC		31.437		1.350		2017-10		1.532		2018-10		1.624		2019-10								Continuing		Continuing		Continuing

		Program Management Support		SS		CPAF		SAIC		Mclean, VA		22.138		2.601		2017-10		3.270		2018-10		3.284		2019-10								Continuing		Continuing		Continuing

		DAWDF						Various		Various		1.807		0.000		2017-10		0.000		2018-10		0.000		2019-10								0.000		1.807		

		1319 / 5		PE 0604307N / Surface Combatant Cmbt Sys Eng		3357 / Aegis Training Improvement Program		

		Product Development

		Product Development						Various		Various		18.962		4.098		2017-12		3.696		2018-12		6.822		2019-12								Continuing		Continuing		Continuing

		Support

		System Engineering						Various		Various		16.420		2.991		2017-12		2.592		2018-12		2.578		2019-12								Continuing		Continuing		Continuing

		Management Services

		Engineering Support		C		CPIF		CACI		Arlington, VA		1.566		0.527		2017-12		0.553		2018-12		0.570		2019-12								Continuing		Continuing		Continuing

		Professional Support		C		CPIF		TMB		Washington DC		0.531		0.101		2017-12		0.105		2018-12		0.108		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604307N / Surface Combatant Cmbt Sys Eng		9999 / Congressional Adds		

		Product Development

		TBD		C		BA		TBD		TBD		0.000		0.000				10.000		2019-06		0.000										0.000		10.000		

		1319 / 5		PE 0604311N / LPD-17 Class Systems Integration		2283 / LPD-17 Class System Integration		

		Product Development

		Systems Engineering and Integration						NSWC Crane		Crane, IN		13.236		0.000				0.000				0.000										0.000		13.236		

		Systems Engineering and Integration		C		CPFF		Raytheon Comp		San Diego, CA		2.432		0.000				0.000				0.000										0.000		2.432		

		LSD(X) Systems Integration (Next Gen.)		C		CPFF		CSC, Alion Science		Washington, DC		0.549		0.000				0.000				0.000										0.000		0.549		

		LSD(X) Systems Integration (Next Gen.)						NSWC Carderock, NSWC Dahlgren		NSWC Beth, MD; NSWC Dahlgren, VA		0.100		0.000				0.000				0.000										0.000		0.100		

		DAWF						Various		Various		0.005		0.000				0.000				0.000										0.000		0.005		

		Systems Engineering and Integration		C		CPFF		Huntington Ingalls Industries		Pascagoula, MS		0.987		0.242		2017-12		0.939		2018-12		0.640		2019-12								Continuing		Continuing		Continuing

		Systems Engineering and Integration						NSWC, Philadelphia		Philadelphia, PA		1.015		0.000				0.000				0.000										0.000		1.015		

		Systems Engineering and Integration		C		CPFF		ULTRA Communications		Vista, CA		0.285		0.150		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		Small Business Innovative Research						TBD		TBD		0.000		0.038		2018-08		0.000				0.000										0.000		0.038		

		Systems Engineering and Integration						ICI		TBD		0.000		0.235		2018-05		0.000				0.000										0.000		0.235		

		Test and Evaluation

		OT&E/Interoperability						OPTEVFOR		Norfolk, VA		15.492		0.000				0.000				0.000										0.000		15.492		

		1319 / 5		PE 0604329N / Small Diameter Bomb (SDB)		1663 / SDB II F-18 Integration		

		Support

		OFP Development and Support		SS		IDIQ		Boeing		St. Louis, MO		52.484		7.341		2018-01		6.901		2018-11		0.214		2019-11								1.619		68.559		68.559

		SDB II Prime Contractor Support		SS		IDIQ		Raytheon Missile Systems		Tuscon, AZ		9.287		13.388		2018-06		7.624		2019-02		0.202		2020-02								6.110		36.611		36.611

		SDB II Integration Support						NAWC AD		Patuxent River, MD		5.530		0.600		2017-11		2.023		2018-11		0.154		2019-12								Continuing		Continuing		Continuing

		SDB II Software Support						NAWC WD		China Lake, CA		14.145		19.756		2017-11		2.266		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		JMM BRU Prime Contractor Support		SS		IDIQ		Raytheon Intelligence Information Systems, Inc.		Indianapolis, IN		11.172		0.000				0.000				0.000										0.000		11.172		11.172

		Test and Evaluation

		Wind Tunnel Test						various		various		4.875		3.250		2017-11		0.000				0.000										0.000		8.125		

		Development Test						VX-23		Patuxent River, MD		0.000		2.947		2018-01		6.597		2018-11		0.000										Continuing		Continuing		Continuing

		Development Test						VX-31		China Lake, CA		0.000		0.000				6.464		2018-11		0.000										Continuing		Continuing		Continuing

		Operational Test						COMOPTEVFOR		Norfolk, VA		0.000		0.000				0.000				3.277		2019-11								Continuing		Continuing		Continuing

		Wind Tunnel Test						NASA Ames		Moffett Field, CA		0.878		0.000				0.000				0.000										0.000		0.878		

		1319 / 5		PE 0604329N / Small Diameter Bomb (SDB)		3072 / Small Diameter Bomb (SDB)		

		Product Development

		Primary Hardware Development - SDB II EMD		C		FPIF		Raytheon		Tucson, AZ		38.114		24.002		2018-03		20.147		2019-03		10.754		2020-03								27.621		120.638		120.638

		Aircraft Integration - JSF		C		CPFF		Lockheed Martin		Fort Worth, TX		36.825		3.000		2018-03		0.163		2019-03		0.000										0.000		39.988		39.988

		Prior year Prod Dev cost no longer funded in the FYDP						Various		Various		11.238		0.000				0.000				0.000										0.000		11.238		

		Hardware Development - BRU-61		C		CPFF		Boeing		St. Charles, MO		4.259		0.000				5.000		2019-03		7.000		2020-03								13.000		29.259		29.259

		Support

		Software Development - JSF		C		CPFF		Lockheed Martin		Ft. Worth, TX		30.525		4.677		2018-01		11.046		2019-01		12.843		2020-01								33.673		92.764		92.764

		Prior year Support cost no longer funded in the FYDP						Various		Various		17.410		0.000				0.000				0.000										0.000		17.410		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		4.717		0.000				7.842		2018-11		7.093		2019-11								21.002		40.654		

		Operational Test & Evaluation - SDBII						COMOPTEVFOR		China Lake, CA		1.010		0.000				0.000				0.000										23.959		24.969		

		Developmental Test & Evaluation - SDB II		C		CPFF		Lockheed Martin		Ft. Worth, TX		0.000		1.907		2018-03		14.739		2019-03		3.517		2020-03								7.782		27.945		27.945

		Prior Year T&E cost no longer funded in the FYDP						Various		Various		8.049		0.000				0.000				0.000										0.000		8.049		

		RMS Flight Test Support		C		CPFF		Raytheon Missile Systems		Tucson, AZ		0.000		4.273		2018-06		0.000				0.000										0.000		4.273		

		Management Services

		Contractor Services						Various		Various		3.877		0.772		2017-11		0.691		2018-11		0.457		2019-11								Continuing		Continuing		Continuing

		Government Support						NAWC WD		China Lake,CA		33.662		3.702		2017-11		2.422		2018-11		2.725		2019-11								Continuing		Continuing		Continuing

		Government Support						Various		Various		11.993		2.547		2017-11		0.750		2018-11		0.125		2019-11								Continuing		Continuing		Continuing

		Program Management Support						Various		Various		12.891		2.532		2017-11		2.225		2018-11		1.555		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		2.261		0.039		2017-10		0.080		2018-10		0.080		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604329N / Small Diameter Bomb (SDB)		3082 / JMM BRU		

		Product Development

		Joint Miniature Munitions Bomb Rack Unit (JMM BRU)		C		FPIF		Raytheon Technical Services Company LLC		Indianapolis, IN		26.245		4.553		2018-03		0.000				0.000										0.000		30.798		30.798

		Support

		CAATS						NAWC AD		Lakehurst		2.517		0.000				0.000				0.000										0.000		2.517		

		Test and Evaluation

		Flight Test						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		Government Support						Various		Various		20.591		0.000				0.000				0.000										0.000		20.591		

		1319 / 5		PE 0604366N / Standard Missile Improvements		0439 / Standard Missile Improvement		

		Product Development

		Design and Analysis1		C		CPFF		RAYTHEON		Tucson, AZ		305.509		13.103		2017-11		75.162		2018-11		50.286		2019-11								Continuing		Continuing		Continuing

		Design and Analysis2		C		CPFF		JHU/APL		Laurel, MD		11.906		3.955		2017-11		6.308		2018-11		5.700		2019-11								0.000		27.869		

		Design and Analysis3						MIT/Lin Lab		Lexington, MA		0.050		0.000				0.000				0.000										0.000		0.050		

		Design and Analysis4						NSWC		Dahlgren		789.605		1.212		2017-11		1.125		2018-11		0.280		2019-11								0.000		792.222		

		Design and Analysis5						NSWC		Indian Head		0.940		0.000				0.059		2018-11		0.000										0.000		0.999		

		Design and Analysis6						NAWC		China Lake		5.029		0.600		2017-11		0.315		2018-11		0.165		2019-11								0.000		6.109		

		Design and Analysis7						LOCKHEED MARTIN		Moorestown, NJ		17.775		0.000				0.000				0.000										0.000		17.775		

		Design and Analysis8						CNO		Washington, DC		0.010		0.000				0.000				0.000										0.000		0.010		

		Design and Analysis9						CMDP		Phoenix, AZ		4.795		0.000				0.000				0.000										0.000		4.795		

		Design and Analysis11						NSWC		Crane		0.257		0.000				0.000				0.000										0.000		0.257		

		Design and Analysis12						DOI&CNAP		Washington, DC		0.487		0.000				0.000				0.000										0.000		0.487		

		Design and Analysis13						COMPTEVFOR		Norfolk, VA		0.200		0.100		2017-11		0.160		2018-11		0.000										0.000		0.460		

		Design and Analysis14		C		CPFF		LOCKHEED MARTIN		Moorestown, NJ		2.000		0.000				0.000				0.000										0.000		2.000		

		Design and Analysis15						CARDEROCK		Bethesda, MD		0.050		0.000				0.030		2018-12		0.000										0.000		0.080		

		Design and Analysis16						NWAS		Corona		0.936		0.500		2017-11		0.125		2018-11		0.000										0.000		1.561		

		Design and Analysis17		C		CPFF		CORVID		Mooresville, NC		0.100		0.000				0.000				0.000										0.000		0.100		

		Design and Analysis18		C		CPFF		BAE		Rockville, MD		0.172		0.000				0.140		2019-01		0.160		2019-11								0.000		0.472		

		Design and Analysis19						MDA		Dahlgren,VA		1.257		0.000				0.000				0.000										0.000		1.257		

		Design and Analysis20						IWS3D		ARLINGTON, VA		1.500		0.000				0.000				0.000										0.000		1.500		

		Design and Analysis21						VARIOUS		IWS  (IWS 1)		17.281		1.010		2017-11		14.447		2018-11		12.608		2019-11								0.000		45.346		

		Design and Analysis22						IWS3L		Arlington, Va		0.000		2.250		2017-11		8.600		2018-11		4.375		2019-11								0.000		15.225		

		Design and Analysis23						NSWC		PHD		0.000		0.684		2017-11		0.075		2018-11		0.000										0.000		0.759		

		Test and Evaluation

		DEVELOPMENTAL TEST & EVALUATION1						NSWC		Port Hueneme		0.185		0.000				0.000				0.000										0.000		0.185		

		DEVELOPMENTAL TEST & EVALUATION2						WSMR		New Mexico		1.600		0.000				0.030		2018-11		1.000		2019-11								0.000		2.630		

		DEVELOPMENTAL TEST & EVALUATION3						NAWC		Pt Mugu		0.098		0.000				0.000				0.000										0.000		0.098		

		DEVELOPMENTAL TEST & EVALUATION4						PMRF		Hawaii		0.338		0.000				0.000				0.000										0.000		0.338		

		DEVELOPMENTAL TEST & EVALUATION5						NSWC		PHD/Techrep		0.567		0.000				0.000				0.000										0.000		0.567		

		DEVELOPMENTAL TEST & EVALUATION6		SS		CPFF		RAYTHEON		Tucson, Az		0.000		0.000				0.000				1.695		2019-11								0.000		1.695		

		DEVELOPMENTAL TEST & EVALUATION7		C		CPFF		JHU/APL		Laurel, Md		0.000		0.000				0.000				0.519		2019-11								0.000		0.519		

		DEVELOPMENTAL TEST & EVALUATION7		C		CPIF		VARIOUS		IWS  (IWS 1)		0.000		0.000				0.000				2.372		2019-11								0.000		2.372		

		DEVELOPMENTAL TEST & EVALUATION7						NSWC		Dahlgren		0.000		0.000				0.000				0.248		2019-11								0.000		0.248		

		Management Services

		CONTRACTOR ENGINEERING SUPPORT		C		CPAF		VARIOUS		VARIOUS		2.630		0.000				0.000				0.000										0.000		2.630		

		PROGRAM MANAGEMENT SUPPORT		C		CPAF		VARIOUS		VARIOUS		5.214		0.796		2017-11		3.402		2018-11		3.105		2019-11								0.000		12.517		

		TRAVEL						IWS3		Arlington, VA		0.336		0.060		2017-11		0.080		2018-11		0.020		2019-11								0.000		0.496		

		1319 / 5		PE 0604366N / Standard Missile Improvements		2063 / SM-6 Blk IB		

		Product Development

		Design and Analysis		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				0.000				9.336		2019-11								Continuing		Continuing		Continuing

		Design and Analysis						NAWC WD		China Lake		0.000		0.000				0.000				9.336		2019-11								Continuing		Continuing		Continuing

		Design and Analysis						NSWC		Indian Head		0.000		0.000				0.000				4.668		2019-11								Continuing		Continuing		Continuing

		Design and Analysis		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.000				48.314		2019-11								Continuing		Continuing		Continuing

		Design and Analysis						TBD		TBD		0.000		0.000				0.000				29.875		2019-11								Continuing		Continuing		Continuing

		Support

		Developmental Test and Evaluation		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				0.000				1.167		2019-11								Continuing		Continuing		Continuing

		Developmental Test and Evaluation						NAWC WD		China Lake		0.000		0.000				0.000				1.167		2019-11								Continuing		Continuing		Continuing

		Developmental Test and Evaluation						NSWC		Port Hueneme		0.000		0.000				0.000				3.501		2019-11								Continuing		Continuing		Continuing

		Developmental Test and Evaluation		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.000				5.835		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPFF		VARIOUS		VARIOUS		0.000		0.000				0.000				3.501		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604366N / Standard Missile Improvements		3092 / Standard Missile 6 Program		

		Product Development

		Design & Analysis		C		CPFF		RAYTHEON		Tucson, AZ		762.668		23.119		2017-11		17.352		2018-11		22.502		2019-11								Continuing		Continuing		Continuing

		Design & Analysis		C		CPFF		JHU/APL		Laurel MD		60.169		6.978		2017-11		5.144		2018-11		3.716		2019-11								0.000		76.007		

		Design & Analysis						MIT/Lin Lab		Lexington, MA		0.550		0.000				0.000				0.000										0.000		0.550		

		Design & Analysis						NAWC		China Lake		5.768		7.376		2017-11		0.480		2018-11		0.400		2019-11								0.000		14.024		

		Design & Analysis						NSWC		Dahlgren		11.949		0.959		2017-11		0.000				0.400		2019-11								0.000		13.308		

		Design & Analysis						NSWC		Indian Head		3.942		0.000				0.000				0.000										0.000		3.942		

		Design & Analysis						NSWC		PHD		11.067		1.560		2017-11		0.000				0.000										0.000		12.627		

		Design & Analysis						NSWC		Crane		1.256		0.000				0.000				0.100		2019-11								0.000		1.356		

		Design & Analysis						JSPO		Eglin AFB		24.049		0.000				0.000				0.000										0.000		24.049		

		Design & Analysis		C		CPFF		LOCKHEED Martin		Moorestown, NJ		6.074		0.000				0.000				0.000										0.000		6.074		

		Design & Analysis						NSWC		Corona		20.664		3.536		2017-11		0.000				0.000										0.000		24.200		

		Design & Analysis						ONR		Arlington, VA		5.320		0.000				0.000				0.000										0.000		5.320		

		Design & Analysis						NRL		Washington, DC		0.140		0.000				0.000				0.000										0.000		0.140		

		Design & Analysis						COMPTEVFOR		Norfolk, VA		2.620		0.000				0.000				0.000										0.000		2.620		

		Design & Analysis						CARDEROCK		Philadelphia, PA		3.858		0.200		2017-11		0.000				0.000										0.000		4.058		

		Design & Analysis						NSWC		Pt Mugu		0.613		0.000				0.000				0.000										0.000		0.613		

		Design & Analysis		C		CPFF		BAE		Rockville, MD		6.486		0.000				0.000				0.000										0.000		6.486		

		Design & Analysis						ARMY		Redstone		0.350		0.000				0.000				0.000										0.000		0.350		

		Design & Analysis						NAWCAD		Pax River, MD		3.712		0.050		2017-11		0.000				0.000										0.000		3.762		

		Design & Analysis		C		CPFF		CORVID		Mooresville, NC		10.100		3.200		2017-11		1.670		2018-11		0.000										0.000		14.970		

		Design & Analysis		C		CPFF		RNB		Arlington, VA		0.010		0.000				0.000				0.000										0.000		0.010		

		Design & Analysis						SPAWAR		Arlington, VA		0.007		0.000				0.000				0.000										0.000		0.007		

		Design & Analysis						ARMY		Cecom		0.066		0.000				0.000				0.000										0.000		0.066		

		Design & Analysis		C		FP		GENERAL DYNAMICS		Falls Church, VA		1.660		0.000				0.000				0.000										0.000		1.660		

		Design & Analysis						VARIOUS		(IWS 1A)		104.982		17.275		2017-11		9.455		2018-11		0.000										0.000		131.712		

		Design & Analysis						VARIOUS		(VLS)		25.674		0.000				0.000				0.000										0.000		25.674		

		Design & Analysis						NSWC		WSMR		0.200		0.000				0.000				0.000										0.000		0.200		

		Design & Analysis						PMRF		Hawaii		3.106		0.700		2017-11		0.000				0.000										0.000		3.806		

		Design & Analysis						DOI		Washington D.C.		0.000		0.000				0.000				0.000										0.000		0.000		

		Test and Evaluation

		Developmental Test & Evaluation						NSWC		Port Hueneme		6.429		1.700		2017-11		1.245		2018-11		0.060		2019-11								0.000		9.434		

		Developmental Test & Evaluation						NSWC		WSMR		27.292		2.733		2017-11		3.175		2018-11		0.000										0.000		33.200		

		Developmental Test & Evaluation						PMRF		Hawaii		42.301		2.300		2017-11		3.000		2018-11		0.000										0.000		47.601		

		Developmental Test & Evaluation						NAWC		Pt Mugu		4.191		1.000		2017-11		0.875		2018-11		0.000										0.000		6.066		

		Developmental Test & Evaluation		C		CPAF		RAYTHEON		Tucson, AZ		42.917		6.500		2017-11		3.200		2018-11		0.800		2019-11								0.000		53.417		

		Developmental Test & Evaluation		C		CPFF		JHU/APL		Laurel, MD		17.063		0.941		2017-11		1.800		2018-11		0.980		2019-11								0.000		20.784		

		Developmental Test & Evaluation						NSWC		Corona		12.976		0.600		2017-11		2.750		2018-11		1.250		2019-11								0.000		17.576		

		Developmental Test & Evaluation						NSWC		Dahlgren		2.466		0.300		2017-11		0.620		2018-11		0.850		2019-11								0.000		4.236		

		Developmental Test & Evaluation						VLS		Arlington, VA		2.369		0.000				0.000				0.000										0.000		2.369		

		Developmental Test & Evaluation						COMPTEVFOR		Norfolk, Va		1.664		0.225		2017-11		0.230		2018-11		0.000										0.000		2.119		

		Developmental Test & Evaluation						VARIOUS		(IWS 1A)		3.782		0.500		2017-11		0.000				0.000										0.000		4.282		

		Developmental Test & Evaluation						NSWC		Carderock		2.280		0.100		2017-11		0.200		2018-11		0.000										0.000		2.580		

		Developmental Test & Evaluation						NAWC		China Lake		5.118		4.500		2017-11		0.000				0.000										0.000		9.618		

		Developmental Test & Evaluation						ONR		Arlington, Va		3.425		0.000				0.000				0.000										0.000		3.425		

		Developmental Test & Evaluation						DOI		Washington D.C.		0.545		0.000				0.000				0.000										0.000		0.545		

		Management Services

		Contractor Engineering Services		C		CPAF		VARIOUS		Various		36.243		4.117		2017-11		4.504		2018-11		2.000		2019-11								0.000		46.864		

		Travel						IWS3		Arlington, VA		1.415		0.063		2017-11		0.123		2018-11		0.100		2019-11								0.000		1.701		

		DAWDF		C		FP		Not Specified		Not Specified		1.130		0.000				0.000				0.000										0.000		1.130		

		1319 / 5		PE 0604366N / Standard Missile Improvements		9999 / Congressional Adds		

		Product Development

		Design and Analysis		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				20.500		2019-03		0.000										0.000		20.500		

		Design and Analysis		C		CPFF		JHU/APL		Laurel, Md		0.000		0.000				2.000		2019-01		0.000										0.000		2.000		

		Support

		Program Management Support		C		CPFF		Various		Various		0.000		0.000				2.500		2019-03		0.000										0.000		2.500		

		1319 / 5		PE 0604373N / Airborne Mine Countermeasures (AMCM)		2473 / Airborne Mine Neutralization System		

		Product Development

		AMNS Hardware/Software Development						Various		Various		3.359		0.000				0.000				0.000										0.000		3.359		

		AMNS Hardware/Software Development						NSWC PC		Panama City, FL		11.869		1.367		2017-10		0.000				0.000										0.000		13.236		

		AMNS Hardware/Software Development		C		CPAF		Raytheon		Portsmouth, RI		31.680		1.679		2017-11		0.000				0.000										0.000		33.359		

		AMNS Hardware/Software Development		SS		CPIF		Lockheed Martin		Syracuse, NY		3.331		0.000				0.000				0.000										0.000		3.331		

		Test and Evaluation

		AMNS Development Test & Evaluation		SS		CPFF		Lockheed Martin		Syracuse, NY		1.254		0.000				0.000				0.000										0.000		1.254		

		AMNS Operational Test & Evaluation		SS		CPFF		Lockheed Martin		Syracuse, NY		0.767		0.000				0.000				0.000										0.000		0.767		

		AMNS Test Assets		C		CPIF		Raytheon		Portsmouth, RI		3.310		0.000				0.000				0.000										0.000		3.310		

		AMNS Development Test & Evaluation						NSWC, PC		Panama City, FL		38.291		0.138		2017-11		0.000				0.000										0.000		38.429		

		AMNS Development Test & Evaluation		C		CPIF		Raytheon		Portsmouth, RI		17.543		0.000				0.000				0.000										0.000		17.543		

		AMNS Operational Test & Evaluation						COTF		Norfolk, VA		20.095		0.000				0.000				0.000										0.000		20.095		

		Management Services

		AMNS Management Support						NSWC PC		Panama City, FL		0.591		0.081		2017-10		0.000				0.000										0.000		0.672		

		AMNS Program Management Support		C		CPFF		Various		Various		7.355		0.000				0.000				0.000										0.000		7.355		

		AMNS Program Management Support		C		CPIF		Raytheon		Portsmouth, RI		2.731		0.081		2017-11		0.000				0.000										0.000		2.812		

		AMNS Program Management Support						Field Activity		Various		2.352		0.000				0.000				0.000										0.000		2.352		

		AMNS Travel						NAVSEA		Washington, DC		0.159		0.000				0.000				0.000										0.000		0.159		

		DAWDF						NAVSEA		Washington, DC		5.153		0.000				0.000				0.000										0.000		5.153		

		1319 / 5		PE 0604373N / Airborne Mine Countermeasures (AMCM)		4026 / Strat Into Medal, Tactics & Trng Organic Force		

		Product Development

		Hardware Software Development						NSWC PCD		Panama City FL		25.043		4.084		2017-10		3.241		2018-11		4.230		2019-11								Continuing		Continuing		Continuing

		Hardware/Software Development						NRL-SSC		Bay St. Louis, MS		2.443		1.008		2017-12		0.590		2018-12		0.897		2019-11								Continuing		Continuing		Continuing

		Support

		Engineering Services						SSC-PAC		Various		0.040		0.000				0.000				0.000										0.000		0.040		

		Engineering Services						NSWC PCD		Panama City FL		11.739		2.790		2017-11		1.512		2018-11		2.098		2019-11								Continuing		Continuing		Continuing

		Engineering Services						NRL-SSC		Bay St. Louis, MS		0.844		0.238		2017-12		0.327		2018-12		0.328		2019-11								Continuing		Continuing		Continuing

		ILS						NSWC PC		Panama City FL		2.158		0.781		2017-11		0.616		2018-11		0.859		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		NSAM Test and Evaluation						NSWC PC		Panama City, FL		0.612		1.054		2017-10		0.806		2018-11		0.775		2019-11								0.000		3.247		

		NSAM Test and Evaluation						NRL-SSC		Bay St Louis, MS		0.128		0.404		2017-11		0.115		2018-12		0.124		2019-11								0.000		0.771		

		NSAM Test & Evaluation						JHU-APL		Laurel, MD		0.000		0.000				0.000				0.350		2019-11								0.000		0.350		

		Management Services

		Management Support						NSWC PC		Panama City FL		1.947		0.288		2017-11		0.232		2018-11		0.323		2019-11								Continuing		Continuing		Continuing

		Acquisition Workforce Fund						Various		Various		0.013		0.000				0.000				0.000										0.000		0.013		

		1319 / 5		PE 0604373N / Airborne Mine Countermeasures (AMCM)		9179 / Surf Navy Integ Undersea Tactical Tech		

		Product Development

		Hardware Software Development						NSWC PC		Panama City FL		6.088		0.965		2017-10		0.819		2018-10		0.827		2019-10								Continuing		Continuing		Continuing

		Support

		ISEA						NSWC, PC		Panama City FL		1.021		0.245		2017-10		0.093		2018-10		0.105		2019-10								Continuing		Continuing		Continuing

		Management Services

		DAWDF						Various		Various		0.003		0.000				0.000				0.000										0.000		0.003		

		1319 / 5		PE 0604378N / Nav Integrated Fire Control-Counter Air Sys Eng		3159 / Naval Integrated Fire Control-Counter Air SE&I		

		Product Development

		Systems Engineering						Various		Various		46.834		4.323		2017-12		0.165		2018-12		0.248		2019-12								0.000		51.570		

		Systems Engineering		C		CPFF		JHU/APL		Laurel, MD		3.705		0.681		2017-12		0.714		2018-12		0.680		2019-12								0.000		5.780		

		Systems Engineering		C		CPFF		NGIS		Melbourne, FL		8.415		0.238		2017-10		0.000				0.000										0.000		8.653		

		Systems Engineering		C		CPFF		LM MS2		Moorestown, NJ		38.826		10.157		2017-12		11.835		2018-12		8.095		2019-12								0.000		68.913		

		Systems Engineering		C		CPFF		Raytheon Co.		St. Petersburg, FL		14.137		0.605		2017-10		1.088		2018-10		0.460		2019-12								0.000		16.290		

		Systems Engineering						NSWC CRANE		Crane, IN		0.000		0.090		2017-10		0.000				0.000										0.000		0.090		

		Systems Engineering						NAWC CHINA LAKE		China Lake, CA		0.000		0.500		2017-10		3.295		2018-10		1.039		2019-12								0.000		4.834		

		Systems Engineering						COTF		Norfolk, VA		0.785		0.000				0.000				0.000										0.000		0.785		

		Systems Engineering						NAWC Pax River		Pax River, MD		0.000		0.000				3.295		2019-12		2.075		2019-12								0.000		5.370		

		Test and Evaluation

		Integration and Test		C		CPFF		Raytheon		St. Petersburg, FL		7.485		0.231		2017-12		0.429		2018-12		0.325		2019-12								0.000		8.470		

		Integration and Test						COTF		Norfolk, VA		0.013		0.000				0.000				0.000										0.000		0.013		

		Integration and Test		C		BA		Wallops Island		Wallops Island, VA		0.247		0.000				0.000				0.000										0.000		0.247		

		Integration and Test						NAWC AD		Pax River, MD		0.250		0.000				0.483		2018-11		0.354		2019-12								0.000		1.087		

		Integration and Test						NAWC CHINA LAKE		China Lake, CA		0.000		0.000				1.340		2018-12		1.340		2019-12								0.000		2.680		

		Integration and Test						NAWC Pax River		Pax River, MD		0.000		0.000				1.165		2018-12		1.165		2019-12								0.000		2.330		

		Integration and Test		C		CPFF		Lockheed Martin - Moorestown, NJ		Moorestown, NJ		22.123		1.240		2017-12		3.784		2018-12		2.960		2019-12								Continuing		Continuing		Continuing

		Integration and Test						PT MUGU		PT Mugu, CA		6.809		0.750		2017-10		1.034		2018-10		1.034		2019-12								0.000		9.627		

		Integration and Test						Various		Various		39.836		4.908		2017-12		2.556		2018-12		2.458		2019-10								Continuing		Continuing		Continuing

		Integration and Test						Dept of Interior		Boise, ID		2.340		0.238		2017-12		1.031		2018-12		1.031		2019-12								0.000		4.640		

		Integration and Test						NSWC/PHD		Port Hueneme, CA		3.123		0.000				0.212		2018-12		0.250		2019-10								Continuing		Continuing		Continuing

		Management Services

		Project Planning and Management						NAWC China Lake		China Lake, CA		0.000		0.000				0.201		2018-12		0.201		2019-12								0.000		0.402		

		Project Planning and Management						NAWC Pax River		Pax River, MD		0.000		0.000				0.260		2018-12		0.260		2019-12								0.000		0.520		

		Project Planning and Management		C		CPFF		Various		Various		19.517		0.840		2017-12		0.542		2018-12		0.404		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604378N / Nav Integrated Fire Control-Counter Air Sys Eng		3242 / NIFC-CA Supported by Airborne Platforms		

		Product Development

		SYSTEM ENGINEERING						NAWC AD		PAX RIVER, MD		0.000		0.000				0.000				3.295		2019-10								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						NAWC CHINA LAKE		CHINA LAKE, CA		0.000		0.000				0.000				2.739		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		INTEGRATION AND TEST						NAWC AD		PAX RIVER, MD		0.000		0.000				0.000				1.165		2019-10								Continuing		Continuing		Continuing

		INTEGRATION AND TEST						NAWC CHINA LAKE		CHINA LAKE, CA		0.000		0.000				0.000				1.340		2019-10								Continuing		Continuing		Continuing

		Management Services

		PROJECT PLANNING AND MANAGEMENT						NAWC AD		PAX RIVER, MD		0.000		0.000				0.000				0.260		2019-10								Continuing		Continuing		Continuing

		PROJECT PLANNING AND MANAGEMENT						NAWC CHINA LAKE		CHINA LAKE, CA		0.000		0.000				0.000				0.201		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604501N / Advanced Above Water Sensors		3188 / Dual-Band Radar		

		Product Development

		Government Engineering Support						Other Government Activities		Various		1.143		0.000				0.000				0.000										0.000		1.143		

		Government Engineering Support						NSWC/Dahlgren		Dahlgren, VA		16.112		0.958		2017-10		0.000				0.000										0.000		17.070		

		Government Engineering Support						NSWC/PHD		Port Hueneme, CA		6.796		0.249		2018-05		0.000				0.000										0.000		7.045		

		Government Engineering Support						NSWC/Crane		Crane, IN		5.281		0.020		2017-11		0.000				0.000										0.000		5.301		

		Government Engineering Support						NRL		Washington, DC		3.725		0.000				0.000				0.000										0.000		3.725		

		Government Engineering Support		SS		CPFF		JHU/APL		Columbia, MD		2.092		0.605		2017-11		0.000				0.000										0.000		2.697		

		Government Engineering Support						NSMA		Arlington, VA		0.903		0.000				0.000				0.000										0.000		0.903		

		Government Engineering Support		SS		CPFF		GTRI		Atlanta, GA		1.158		0.000				0.000				0.000										0.000		1.158		

		Government Engineering Support						NSWC/Carderock		Philadelphia, PA		0.364		0.076		2017-10		0.000				0.000										0.000		0.440		

		Government Engineering Support						NSWC/Dam Neck		Dam Neck, VA		1.274		0.000				0.000				0.000										0.000		1.274		

		Government Engineering Support		SS		CPFF		AEGIS Tech Rep		Moorestown, NJ		0.014		0.000				0.000				0.000										0.000		0.014		

		Government Engineering Support						TASC		Andover, MA		0.048		0.000				0.000				0.000										0.000		0.048		

		Government Engineering Support						NSWC/Corona		Corona, CA		0.714		0.116		2018-02		0.000				0.000										0.000		0.830		

		Government Engineering Support						NAWC/PT MUGU		PT MUGU, CA		0.586		0.000				0.000				0.000										0.000		0.586		

		Systems Engineering		SS		CPFF		Raytheon		Raytheon, Sudbury, MA		56.686		5.031		2017-12		0.000				0.000										0.000		61.717		

		Systems Engineering		SS		CPAF		Raytheon IDS		San Diego, CA		1.500		0.000				0.000				0.000										0.000		1.500		

		Systems Engineering		SS		CPFF		General Dynamics AIS		Fairfax, VA		1.000		0.000				0.000				0.000										0.000		1.000		

		Systems Engineering		SS		CPFF		PMS 320 Syntek		Arlington, VA		0.400		0.000				0.000				0.000										0.000		0.400		

		Management Services

		Program Management Support		C		CPIF		SPA (SEAPORT)		Washington, DC		4.719		0.000				0.000				0.000										0.000		4.719		

		DAWDF						N/A		N/A		0.027		0.000				0.000				0.000										0.000		0.027		

		Travel						PEOIWS2		Washington, DC		0.200		0.030		2018-07		0.000				0.000										0.000		0.230		

		Program Management Support		C		CPIF		ALION		Washington, DC		0.026		0.000				0.000				0.000										0.000		0.026		

		Program Management Support		C		CPFF		CACI		Washington, DC		0.316		0.000				0.000				0.000										0.000		0.316		

		Program Management Support		C		CPIF		TMB		Washington, DC		0.047		0.000				0.000				0.000										0.000		0.047		

		Program Management Support		C		CPIF		SPA		Washington, DC		0.195		0.066		2017-12		0.000				0.000										0.000		0.261		

		Program Management Support		SS		CPIF		SPA (Bridge)		Washington, DC		0.262		0.000				0.000				0.000										0.000		0.262		

		1319 / 5		PE 0604501N / Advanced Above Water Sensors		3232 / Multi-Mission Signal Processor		

		Product Development

		SYSTEM ENGINEERING		SS		CPFF		Lockheed Martin		Moorestown, NJ		115.186		0.000				0.000				0.000										Continuing		Continuing		Continuing

		SYSTEM ENGINEERING		C		CPFF		AEGIS Techrep		Moorestown, NJ		5.341		0.150		2018-03		0.150		2018-11		0.150		2019-12								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING		SS		FP		APL/JHU		Laurel, MD		4.911		0.120		2018-08		0.080		2019-02		0.075		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						CSCS		Dahlgren, VA		1.580		0.062		2018-06		0.062		2018-11		0.062		2020-06								0.000		1.766		

		SYSTEM ENGINEERING						NRL		Washington, DC		3.058		0.106		2017-11		0.132		2018-12		0.126		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						MIT/LL		Lexington, MA		1.453		0.000				0.000				0.000										0.000		1.453		

		SYSTEM ENGINEERING						NSWC/DD		Dahlgren, VA		8.806		0.334		2017-10		0.400		2018-11		0.372		2019-10								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						SCSC		Wallops Island, VA		0.019		0.000				0.000				0.000										0.000		0.019		

		SYSTEM ENGINEERING						NSWC/CR		Crane, IN		4.147		1.388		2017-10		1.369		2018-11		0.960		2019-10								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						NSWC/PHD		Port Hueneme, CA		4.149		0.121		2017-11		0.172		2018-11		0.161		2019-10								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						Office of Naval Research		Arlington, VA		5.779		0.000				0.000				0.000										0.000		5.779		

		Management Services

		Travel						PEOIWS2		Washington, DC		0.238		0.010		2017-11		0.010		2019-01		0.010		2019-10								Continuing		Continuing		Continuing

		Support Management Services		C		CPIF		SPA		Washington, DC		0.078		0.087		2018-07		0.089		2018-12		0.089		2019-11								Continuing		Continuing		Continuing

		Support Management Services		SS		CPIF		SPA (Bridge)		Washington, DC		1.403		0.000				0.000				0.000										0.000		1.403		

		Support Management Services		C		CPIF		SPA (SEAPORT)		Washington, DC		2.247		0.000				0.000				0.000										0.000		2.247		

		Support Management Services		C		CPFF		CACI		Washington, DC		0.094		0.000				0.000				0.000										0.000		0.094		

		Support Management Services		C		CPFF		TMB		Washington, DC		0.031		0.000				0.000				0.000										0.000		0.031		

		Support Management Services		C		CPFF		Strategic Insight		Washington, DC		0.027		0.000				0.000				0.000										0.000		0.027		

		1319 / 5		PE 0604501N / Advanced Above Water Sensors		3236 / Advanced Radar Technology		

		Product Development

		Systems Engineering - S2F		C		CPFF		Northrop Grumman - ES		Baltimore, MD		0.608		0.000				0.000				0.000										0.000		0.608		

		Systems Engineering - EASR		C		CPIF		EASR E&MD Contractor - Raytheon		Marborough, MA		51.593		49.586		2017-11		8.236		2018-11		0.545		2019-11								0.000		109.960		

		Systems Engineering - EXI		SS		CPFF		Raytheon		Portsmouth, RI		1.910		0.000				0.000				0.000										0.000		1.910		

		Support

		Government Engineering - EASR						NSWC/DD		Dahlgren, VA		7.012		3.211		2017-10		6.429		2018-11		0.512		2019-11								0.000		17.164		

		Government Engineering - EASR						NSWC/CR		Crane, IN		1.675		0.621		2018-01		0.327		2018-11		0.036		2019-11								0.000		2.659		

		Government Engineering - EASR						NSWC/PHD		Port Huneme, CA		1.098		0.690		2018-02		1.390		2018-11		0.153		2019-11								0.000		3.331		

		Government Engineering - EASR						NSWC/ PHI		Philadelphia, PA		0.135		0.078		2017-11		0.067		2018-11		0.000										0.000		0.280		

		Government Engineering - EASR						NRL		Washington, DC		0.918		0.307		2017-11		0.437		2018-11		0.048		2019-11								0.000		1.710		

		Government Engineering - EASR		SS		CPFF		JHU/APL		Baltimore, MD		4.429		2.608		2017-11		2.624		2018-12		0.288		2019-12								0.000		9.949		

		Government Engineering - EASR						SCSC		Wallops Island, VA		0.232		0.000				0.000				0.000										0.000		0.232		

		Government Engineering - EASR						NSWC/CD		Bethesda, Maryland		0.481		0.045		2017-11		0.221		2019-03		0.024		2019-11								0.000		0.771		

		Engineering Support - EASR						NAVFAC		Washington, DC		0.036		4.721		2018-02		0.000				0.000										0.000		4.757		

		Engineering Support - EASR						SPAWAR		San Diego, CA		0.000		0.331		2018-02		0.000				0.000										0.000		0.331		

		Engineering Support - EASR		C		CPIF		SPA		Washington, DC		0.963		1.228		2017-11		1.274		2018-12		0.140		2019-11								0.000		3.605		

		Engineering Support - EASR						CIVIL AIR PATROL		TBD		0.000		0.000				0.060		2019-03		0.000										0.000		0.060		

		Engineering Support - EASR						NSWC/COR		Corona, CA		0.000		0.000				0.159		2018-12		0.000										0.000		0.159		

		Engineering Support - EASR						DOI		Boise, ID		0.000		0.000				0.511		2019-03		0.000										0.000		0.511		

		Test and Evaluation

		Systems Engineering - S2F						NRL		Washington, DC		0.582		0.000				0.000				0.000										0.000		0.582		

		Management Services

		Support Management Services		C		CPIF		SPA		Washington, DC		0.877		0.752		2017-11		0.947		2018-11		0.104		2019-11								0.000		2.680		

		Travel						TRAVEL		Washington, DC		0.090		0.012		2018-02		0.100		2018-11		0.011		2019-11								0.000		0.213		

		Support Management Services		C		CPIF		CACI		Washington, DC		0.313		0.100		2017-12		0.075		2018-11		0.000										0.000		0.488		

		Support Management Services		SS		CPIF		SPA (Bridge)		Washington, DC		0.625		0.000				0.000				0.000										0.000		0.625		

		Support Management Services		C		CPIF		TMB		Washington, DC		0.388		0.074		2017-10		0.177		2018-11		0.019		2019-11								0.000		0.658		

		Support Management Services		C		CPIF		STRATEGIC INSIGHT		Washington, DC		0.082		0.035		2018-01		0.035		2018-12		0.000										0.000		0.152		

		Support Management Services						NSWC/DD		Dahlgren, VA		0.270		0.291		2017-10		0.483		2018-12		0.053		2019-10								0.000		1.097		

		1319 / 5		PE 0604501N / Advanced Above Water Sensors		3301 / Improved Capabilities SPY-1 Radar		

		Product Development

		SYSTEM ENGINEERING						Office of Naval Research		Arlington, VA		1.000		0.000				0.000				0.000										0.000		1.000		

		SYSTEM ENGINEERING		C		CPFF		Raytheon		Sudbury, MA		1.941		0.000				0.000				0.000										0.000		1.941		

		SYSTEM ENGINEERING						NSWC/Crane, IN		Crane, IN		12.865		1.347		2017-10		3.734		2018-12		3.684		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING		SS		CPFF		Lockheed Martin		Moorestown, NJ		5.046		5.584		2018-01		1.597		2019-01		5.670		2019-12								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING		SS		CPFF		AEGIS Techrep		Moorestown, NJ		0.439		0.337		2017-11		0.222		2018-11		0.354		2019-12								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING		SS		FP		APL/JHU		Laurel, MD		0.465		0.370		2018-03		0.365		2019-02		0.384		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						CSCS		Dahlgren, VA		0.194		0.148		2018-06		0.062		2018-12		0.062		2020-06								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						NRL		Washington, DC		0.375		0.282		2017-11		0.283		2018-12		0.396		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						MIT/LL		Lexington, MA		0.450		0.450		2018-06		0.204		2019-01		0.450		2020-03								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						NSWC DD		Dahlgren, VA		1.674		1.302		2017-10		0.995		2018-11		1.677		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						NSWC/PHD		Port Hueneme, CA		0.195		0.124		2017-11		0.136		2018-11		0.169		2019-11								Continuing		Continuing		Continuing

		SYSTEM ENGINEERING						DTIC		Fort Belvior, VA		0.050		0.182		2018-10		0.050		2019-03		0.050		2019-12								0.000		0.332		

		Management Services

		Travel						PEOIWS2		Washington, DC		0.010		0.020		2018-01		0.020		2018-12		0.020		2020-01								Continuing		Continuing		Continuing

		Support Management Services		C		CPIF		SPA		Washington, DC		0.506		0.142		2017-11		0.200		2018-12		0.200		2019-11								0.000		1.048		

		Support Management Services		SS		CPIF		SPA (Bridge)		Washington, DC		0.181		0.000				0.000				0.000										0.000		0.181		

		1319 / 5		PE 0604501N / Advanced Above Water Sensors		3408 / AN/SPS-49 Technical Refresh		

		Product Development

		System Engineering						Army		Picatinny, NJ		0.000		0.000				0.000				14.440		2019-11								0.000		14.440		

		Government Engineering						NRL		Washington, DC		0.000		0.000				0.000				0.100		2019-10								0.000		0.100		

		Support

		Government Engineering						NRL		Washington, DC		0.000		0.000				0.000				0.375		2019-10								0.000		0.375		

		Government Engineering						NSWC/CR		Crane, IN		0.000		0.000				0.000				0.300		2019-10								0.000		0.300		

		Government Engineering						NSWC/PHD		Port Huneme, CA		0.000		0.000				0.000				0.235		2019-10								0.000		0.235		

		Test and Evaluation

		Government Engineering						NRL		Washington, DC		0.000		0.000				0.000				0.600		2019-10								0.000		0.600		

		Government Engineering						NSWC/CR		Crane, IN		0.000		0.000				0.000				0.500		2019-10								0.000		0.500		

		Government Engineering						NSWC/PHD		Port Huneme, CA		0.000		0.000				0.000				0.400		2019-10								0.000		0.400		

		Management Services

		Support Management Services		C		CPIF		ICI		Washington, DC		0.000		0.000				0.000				0.150		2019-11								0.000		0.150		

		Support Management Services		C		CPIF		TMB		Washington, DC		0.000		0.000				0.000				0.150		2019-11								0.000		0.150		

		Support Management Services		C		CPIF		CACI		Washington, DC		0.000		0.000				0.000				0.075		2019-11								0.000		0.075		

		Support Management Services		C		CPIF		SPA		Washington, DC		0.000		0.000				0.000				0.150		2019-11								0.000		0.150		

		Travel						PEOIWS2		Washington, DC		0.000		0.000				0.000				0.025		2019-10								0.000		0.025		

		1319 / 5		PE 0604503N / SSN-688 & Trident Modernization		0219 / Sub Sonar Improvement (ENG)		

		Product Development

		Primary Hardware Development		SS		CPIF		LMC		Manassas, VA		360.688		15.647		2017-12		15.386		2018-12		21.526		2019-12								Continuing		Continuing		Continuing

		Ancillary Hardware Development		SS		CPFF		ARL University of Texas		Austin, TX		40.635		3.425		2018-03		3.371		2019-03		2.903		2020-03								Continuing		Continuing		Continuing

		Systems Engineering		SS		CPFF		Johns Hopkins APL		Baltimore, MD		42.776		3.433		2017-12		3.391		2018-12		2.919		2019-12								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		LMC		VA - Keyport		39.699		3.690		2018-01		3.591		2019-01		3.089		2020-01								Continuing		Continuing		Continuing

		Primary Hardware Development		C		CPIF		Progeny Systems		Manassas, VA		70.639		6.669		2018-01		6.984		2019-01		5.959		2020-01								Continuing		Continuing		Continuing

		Systems Engineering						NUWC		Newport, RI		178.551		5.561		2017-12		5.453		2018-12		9.142		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Carderock, MD		31.222		2.163		2017-12		2.060		2018-12		2.613		2019-12								Continuing		Continuing		Continuing

		TB-29X Development		C		CPIF		L-3 CSC		Millersville, MD		15.675		0.000				0.000				0.000										0.000		15.675		

		LVA Development		C		CPIF		Electric Boat		Groton, CT		13.265		33.283		2017-11		16.800		2018-11		0.000										0.000		63.348		

		Support

		Primary Software Development		C		CPIF		General Dynamics, AIS		Fairfax, VA		165.289		5.047		2017-12		5.028		2018-12		4.619		2019-12								Continuing		Continuing		Continuing

		Primary Software Development		C		CPFF		Sedna Digital,		Manassas, VA		40.640		3.920		2017-12		3.802		2018-12		3.493		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Operational Test and Evaluation						OPTEVFOR		Norfolk, VA		10.781		0.485		2017-12		0.470		2018-12		0.432		2019-12								Continuing		Continuing		Continuing

		Management Services

		Management Support Services		C		FFP		Alion, BAH, AECOM		Washington, DC		14.628		0.657		2017-12		0.600		2018-12		0.601		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA		Washington, DC		2.437		0.094		2017-12		0.094		2018-12		0.094		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604503N / SSN-688 & Trident Modernization		0742 / Sub Integrated Ant System		

		Product Development

		Future Capabilites (Trans Eng)						SSC Pacific		San Diego, CA		6.202		0.736		2017-11		1.170		2018-11		0.000										0.000		8.108		

		Systems Engineering (Trans Eng)						Available at higher classification		Available at higher classification		2.521		0.545		2017-11		0.251		2018-11		0.000										0.000		3.317		

		Systems Engineering (Trans Eng)						NUWC		Newport, RI		40.783		0.582		2017-11		0.551		2018-11		0.000										0.000		41.916		

		Security Engineering (Trans Eng)						Available at higher classification		Available at higher classification		0.550		0.258		2017-11		0.255		2018-11		0.000										0.000		1.063		

		JCTD Development (Trans Eng)						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Research and Analysis Reliability Dev (SubHDR)						NUWC		Newport, RI		7.341		0.806		2017-11		0.253		2018-11		0.000										0.000		8.400		

		Research and Analysis Reliability Dev (SubHDR)						Available at higher classification		Available at higher classification		4.162		0.838		2018-02		0.000				0.000										0.000		5.000		

		OCOMMS PA Demonstration System Development (AdvHDR)		C		CPFF		TBD		TBD		0.000		1.924		2018-07		1.551		2019-01		0.000										0.000		3.475		

		Technology Development (AdvHDR)		C		CPFF		TBD		TBD		0.000		0.250		2018-07		0.312		2019-01		0.000										0.000		0.562		

		Systems Engineering (AdvHDR)						SSC Pacific		San Diego, CA		11.498		1.000		2017-11		1.210		2018-11		0.000										0.000		13.708		

		Security Engineering/Cybersecurity (BRR-6)						Available at higher classification		Available at higher classification		0.264		0.252		2017-10		0.250		2018-10		0.000										0.000		0.766		

		Systems Engineering/Hardware Dev (BRR-6)						NSWC		Philadelphia, PA		6.424		0.734		2017-10		1.750		2018-10		0.000										0.000		8.908		

		Systems Engineering/Hardware Dev (BRR-6)						NUWC		Newport, RI		3.797		0.641		2017-10		0.499		2018-10		0.000										0.000		4.937		

		Systems Engineering/Hardware Dev (BRR-6)						NSWC		Carderock		0.938		0.288		2017-10		0.099		2018-10		0.000										0.000		1.325		

		Systems Engineering/Hardware Dev (Antenna Improvements)						NSWC		Philadelphia, PA		2.270		1.500		2017-11		0.959		2018-11		0.000										0.000		4.729		

		Systems Engineering/Hardware Dev (Antenna Improvements)						NSWC		Carderock		0.125		0.130		2017-11		0.135		2018-11		0.000										0.000		0.390		

		Systems Engineering/Hardware Dev (Antenna Improvements)						NUWC		Newport, RI		0.000		1.556		2017-11		1.424		2018-11		0.000										0.000		2.980		

		Product Development Prior Years						Various		Various		168.310		0.000				0.000				0.000										0.000		168.310		

		Research and Analysis Reliability Dev (SubHDR)						Available at higher classification-		Available at higher classification-		5.149		0.167		2018-02		0.000				0.000										0.000		5.316		

		Support

		Integrated Logistics Support (SubHDR)						Available at higher classification		Available at higher classification		0.432		0.090		2018-11		0.000				0.000										0.000		0.522		

		Cost Estimating (AdvHDR)						Available at higher classification		Available at higher classification		0.150		0.075		2018-02		0.075		2019-02		0.000										0.000		0.300		

		Integrated Logistics Support (AdvHDR)						Available at higher classification		Available at higher classification		0.150		0.075		2018-02		0.080		2019-02		0.000										0.000		0.305		

		Cost Estimating (BRR-6)						Available at higher classification		Available at higher classification		0.109		0.000				0.053		2018-10		0.000										0.000		0.162		

		Integrated logistics Support (BRR-6)						NUWC		Newport, RI		0.211		0.116		2017-10		0.134		2018-10		0.000										0.000		0.461		

		Configuration Management (BRR-6)						NSWC		Philadelphia, PA		0.644		0.303		2017-10		0.054		2018-10		0.000										0.000		1.001		

		Systems Engineering Support (BRR-6)						Available at higher classification		Available at higher classification		0.000		0.000				0.060		2018-10		0.000										0.000		0.060		

		Integrated Logistics Support (Antenna Improvements)						Available at higher classification		Available at higher classification		0.050		0.050		2017-11		0.050		2018-11		0.000										0.000		0.150		

		Support Prior Years						Various		Various		8.609		0.000				0.000				0.000										0.000		8.609		

		Test and Evaluation

		Developmental/Operational T&E (OE-538)						NUWC		Newport, RI		8.239		0.050		2017-11		0.050		2018-11		0.000										0.000		8.339		

		Test & Evaluation (OE-538)						COTF		Norfolk, VA		1.374		0.150		2017-11		0.050		2018-11		0.000										0.000		1.574		

		Test & Evaluation (SubHDR)						NUWC		Newport, RI		3.058		0.164		2017-11		0.000				0.000										0.000		3.222		

		Integration, Assembly & Test (BRR-6)						NSWC		Philadelphia, PA		0.130		0.283		2017-10		0.919		2018-10		0.000										0.000		1.332		

		Integration, Assembly & Test (BRR-6)						NSWC		Carderock		0.099		0.481		2017-10		1.384		2018-10		0.000										0.000		1.964		

		Integration, Assembly & Test (BRR-6)						NUWC		Newport, RI		0.219		0.241		2017-10		0.180		2018-10		0.000										0.000		0.640		

		Integration, Assembly & Test (BRR-6)						SSC Pacific		San Diego, CA		0.000		0.000				0.300		2018-10		0.000										0.000		0.300		

		Test and Evaluation Prior Years						Various		Various		5.247		0.000				0.000				0.000										0.000		5.247		

		Management Services

		Program Management Support (Trans Eng)						Available at higher classification		Available at higher classification		4.561		0.392		2018-02		0.400		2019-02		0.000										0.000		5.353		

		Program Management Support (SubHDR)						Available at higher classification		Available at higher classification		4.262		0.166		2018-02		0.000				0.000										0.000		4.428		

		Program Management Support (AdvHDR)						Available at higher classification		Available at higher classification		8.031		0.249		2018-02		0.255		2019-02		0.000										0.000		8.535		

		Program Management Support (BRR-6)						Available at higher classification		Available at higher classification		0.292		0.000				0.638		2019-02		0.000										0.000		0.930		

		Program Management Support (Antenna Improvements)						Available at higher classification		Available at higher classification		0.075		0.175		2018-02		0.075		2019-02		0.000										0.000		0.325		

		Management Services Prior Years						Various		Various		4.608		0.000				0.000				0.000										0.000		4.608		

		1319 / 5		PE 0604503N / SSN-688 & Trident Modernization		0775 / Submarine Supt Equip Prog		

		Product Development

		Hardware and Software Development						Various		Various		2.500		1.323		2017-10		1.349		2018-10		0.679		2019-10								Continuing		Continuing		Continuing

		Hardware and Software Development						NUWC		Newport, RI		16.630		1.423		2017-10		1.451		2018-10		0.782		2019-10								Continuing		Continuing		Continuing

		Hardware and S/W Development MMM Payload		C		FFP		SEACORP		Newport, RI		0.000		3.000		2017-10		3.570		2018-10		1.123		2019-10								Continuing		Continuing		Continuing

		Hardware and S/W Development TI-20/TI-22		C		CPIF		Competitive:		TBD		0.000		0.000				18.561		2018-10		22.799		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Test Support						COTF		Norfolk, VA		0.789		0.275		2017-10		0.320		2018-10		0.330		2019-10								Continuing		Continuing		Continuing

		Systems Engineering & Test Support						NUWC		Newport, RI		7.814		3.061		2017-10		3.157		2018-10		1.560		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604503N / SSN-688 & Trident Modernization		1411 / Sub Tact Comm System		

		Product Development

		Multi-Purpose Reconfigurable Training System (MRTS) Development (CSRR)						SSC LANT		Charleston, SC		5.129		1.332		2017-12		1.387		2018-12		0.000										0.000		7.848		

		Systems Eng/Design Increment 1 (CSRR)						NUWC		Newport, RI		17.933		4.665		2017-12		4.675		2018-12		0.000										0.000		27.273		

		Site Platform Integration/Certification (CSRR)						NUWC		Newport, RI		13.212		0.255		2017-12		0.263		2018-12		0.000										0.000		13.730		

		Software Development (CSRR)		C		CPFF		TBD		TBD		0.000		0.505		2018-09		1.757		2018-12		0.000										0.000		2.262		

		Software Development (CSRR)						Available at higher classification		Available at higher classification		11.011		1.660		2017-11		0.000				0.000										0.000		12.671		

		Systems Eng/Integration (UAC2)						NUWC		Newport, RI		0.000		1.560		2017-11		0.650		2018-11		0.000										0.000		2.210		

		Design (UAC2)						SSC PAC		San Diego, CA		0.000		0.200		2017-11		0.350		2018-11		0.000										0.000		0.550		

		Hardware Development (Link 16)		C		CPFF		TBD		TBD		0.000		0.000				0.500		2018-11		0.000										0.000		0.500		

		Systems Engineering (Link 16)						NUWC		Newport, RI		0.000		0.497		2017-11		1.300		2018-11		0.000										0.000		1.797		

		Site Platform integration/Certification (Link 16)						NUWC		Newport, RI		0.000		0.353		2017-11		0.980		2018-11		0.000										0.000		1.333		

		Software Development (Link 16)		C		CPFF		TBD		TBD		0.000		0.000				0.421		2018-11		0.000										0.000		0.421		

		Product Development Prior Years						Various		Various		124.155		0.000				0.000				0.000										0.000		124.155		

		Support

		Integrated Logistics Support (CSRR)						NUWC		Newport, RI		4.148		0.290		2017-11		0.296		2018-11		0.000										0.000		4.734		

		Software Engineering (CSRR)						SSC PAC		San Diego, CA		4.043		0.248		2017-11		0.155		2018-11		0.000										0.000		4.446		

		Information Security/Cyber Security (INFOSEC) Certification/Supply Chain Risk Management (SCRM) Assessment (CSRR)						SSC PAC/SSC LANT/NUWC		San Diego, CA/Charleston, SC/Newport, RI/San Diego		25.453		1.321		2017-11		1.346		2018-11		0.000										0.000		28.120		

		Integrated Logistics Support (UAC2)						NUWC		Newport, RI		0.000		0.000				0.250		2018-11		0.000										0.000		0.250		

		Trade Study (UAC2)						Available at higher classification		Available at higher classification		0.000		0.075		2018-07		0.500		2018-11		0.000										0.000		0.575		

		Integrated Logistics Support (Link 16)						NUWC		Newport, RI		0.000		0.000				0.050		2018-11		0.000										0.000		0.050		

		Software Engineering (Link 16)						SSC PAC		San Diego, CA		0.000		0.000				0.045		2018-11		0.000										0.000		0.045		

		Test and Evaluation

		Developmental/Operational Test and Evaluation (T&E) (CSRR)						COTF, JITC		Various		11.285		0.060		2017-11		0.090		2018-11		0.000										0.000		11.435		

		Test and Evaluation (T&E) (UAC2)						COTF, JITC		Various		0.000		0.461		2017-11		0.023		2018-11		0.000										0.000		0.484		

		Developmental/Operational Test and Evaluation (T&E) (Link 16)						COTF, JITC		Various		0.000		0.000		2017-11		0.030		2018-11		0.000										0.000		0.030		

		Management Services

		Program Management Support (CSRR)						Available at higher classification		Available at higher classification		11.968		0.642		2017-11		0.647		2018-11		0.000										0.000		13.257		

		Program Management Support (UAC2)						Available at higher classification		Available at higher classification		0.000		0.200		2017-11		0.200		2018-11		0.000										0.000		0.400		

		Program Management Support (Link 16)						Available at higher classification		Available at higher classification		0.000		0.119		2017-11		0.153		2018-11		0.000										0.000		0.272		

		1319 / 5		PE 0604503N / SSN-688 & Trident Modernization		9999 / Congressional Adds		

		Product Development

		H/W & S/W Development						NUWC		Newport, RI		0.524		0.000				0.000				0.000										0.000		0.524		

		HW & SW Development		C		CPFF		Progeny		Manassas, VA		5.801		18.112		2018-08		0.000				0.000										0.000		23.913		

		Test and Evaluation

		Systems Engineering and Test Support						NUWC		Newport, RI		0.445		1.189		2018-07		0.000				0.000										0.000		1.634		

		1319 / 5		PE 0604504N / Air Control		0718 / MATCALS		

		Product Development

		Primary HDW Develop - ASPARCS Mode 5/S						NAWCAD		Patuxent River, MD		1.383		0.215		2018-02		0.500		2018-12		0.410		2019-12								0.000		2.508		

		Primary HDW Develop - ASPARCS						SPAWARSYSCEN		San Diego, CA		0.510		0.000				0.000				0.000										0.000		0.510		

		Primary HDW Develop - ASPARCS		C		CPFF		TRANDES		San Diego, CA		1.783		0.000				0.000				0.000										0.000		1.783		1.783

		Support

		Software Development - G/ATOR						NSWC		Dahlgren, VA		0.619		0.000		2018-02		1.000		2019-02		0.956		2020-03								Continuing		Continuing		Continuing

		Software Development - ASPARCS						NAWCAD		Patuxent River, MD		3.663		0.320		2018-03		0.589		2019-03		0.716		2020-03								Continuing		Continuing		Continuing

		Software Development - Mode 5/S Dev - G/ATOR		SS		CPIF		Telephonics		Huntington Station, NY		0.024		2.560		2018-03		1.670		2018-10		1.700		2019-11								Continuing		Continuing		Continuing

		Engineering Support - VWC						NSMA		TBD		0.000		1.320		2018-01		0.950		2018-10		1.506		2020-01								Continuing		Continuing		Continuing

		Software Development - VWC		C		BA		TBD		TBD		0.000		0.580		2018-01		0.419		2019-01		1.000		2020-01								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.567		0.055		2018-01		0.160		2019-01		0.160		2020-01								Continuing		Continuing		Continuing

		Program Management Support						G/ATOR		PEO Land Systems		0.200		0.050		2018-01		0.200		2019-01		0.200		2020-01								0.000		0.650		

		1319 / 5		PE 0604504N / Air Control		0993 / Carrier ATC		

		Product Development

		Primary HDW Develop- TPX-42						NAWCAD		PAX River, MD		4.993		0.973		2017-12		0.563		2018-12		0.574		2019-12								Continuing		Continuing		Continuing

		Primary HDW Develop - SPN-43						NAWCAD		PAX River, MD		4.189		0.484		2017-12		0.475		2018-12		0.484		2019-12								Continuing		Continuing		Continuing

		Primary HDW Develop - SPN-50(V)1 Pre-CDR Configuration EDM		C		CPIF		SAAB		Syracuse NY		17.951		0.000				0.000				0.000										0.000		17.951		17.951

		Primary HDW Develop - SPN-50(V)1 Post-CDR Configuration EDM		C		CPIF		SAAB		Syracuse NY		12.782		8.620		2017-12		0.000				0.000										8.620		30.022		30.022

		Primary HDW EMD - SPN-50(V)1		C		CPIF		SAAB		Syracuse NY		0.000		6.503		2017-12		18.060		2019-01		4.109		2019-12								2.000		30.672		30.672

		Prior year Prod Dev no longer funded in the FYDP						Various		TBD		17.902		0.000				0.000				0.000										0.000		17.902		

		Support

		Software Development- TPX-42						NAWCAD		PAX River, MD		19.455		3.050		2017-12		2.300		2018-12		2.307		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support- TPX-42						NAWCAD		PAX River, MD		1.859		0.220		2017-12		0.120		2018-12		0.122		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support-SPN-43						NAWCAD		PAX River, MD		1.131		0.224		2017-12		0.245		2018-12		0.249		2019-12								Continuing		Continuing		Continuing

		Integrated Logistics Support-SPN-50(V)1						NAWCAD		PAX River, MD		2.015		0.806		2017-12		0.850		2018-12		0.445		2019-12								Continuing		Continuing		Continuing

		Studies & Analysis-SPN-50(V)1						NAWCAD		PAX River, MD		5.005		0.800		2017-12		0.800		2018-12		0.200		2019-12								Continuing		Continuing		Continuing

		Software Development - SPN-50(V)1						NAWCAD		PAX River, MD		10.809		3.702		2017-12		2.182		2018-12		0.245		2019-12								Continuing		Continuing		Continuing

		Studies & Analysis- SPN-43						NAWCAD		PAX River, MD		2.029		0.020		2017-12		0.020		2018-12		0.021		2019-12								Continuing		Continuing		Continuing

		Studies & Analysis- TPX-42						NAWCAD		PAX River, MD		0.921		0.500		2017-12		0.100		2018-12		0.102		2019-12								Continuing		Continuing		Continuing

		Systems Engineering-SPN-50(V)1						NAWCAD		PAX River, MD		8.175		3.000		2017-12		2.822		2018-12		2.726		2019-12								Continuing		Continuing		Continuing

		Prior Year Support no longer funded in the FYDP						Various		Various		13.393		0.000				0.000				0.000										0.000		13.393		

		Studies & Analysis SPN-50(V)1						Variou		VA		0.402		0.000				0.000				0.000										0.000		0.402		

		Test and Evaluation

		Developmental Test & Evaluation- TPX-42						NAWCAD		PAX River, MD		3.145		0.900		2017-12		0.712		2018-12		0.726		2019-12								Continuing		Continuing		Continuing

		Development Test & Evaluation - SPN-43						NAWCAD		PAX River, MD		2.073		1.459		2017-12		1.516		2018-12		1.520		2019-12								Continuing		Continuing		Continuing

		Operational Test & Evaluation-SPN-50(V)1						OPTEVOR		Norfolk, VA		1.305		1.840		2017-12		1.893		2018-12		0.611		2019-12								Continuing		Continuing		Continuing

		Prior year T&E no longer funded in the FYDP						Various		Various		1.707		0.000				0.000				0.000										0.000		1.707		

		Development Test & Evaluation  SPN-50						NAWCAD		PAX River		1.000		0.000				0.000				0.061		2019-12								0.000		1.061		

		Management Services

		Program Management Support		C		CPFF		American Electronics, Inc.		California, MD		3.095		0.500		2017-12		0.309		2018-12		0.315		2019-12								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		PAX River, MD		1.878		0.500		2017-12		0.509		2018-12		0.500		2019-12								Continuing		Continuing		Continuing

		Travel						NAVAIRHQ		PAX River, MD		0.350		0.200		2017-12		0.203		2018-12		0.205		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604504N / Air Control		1657 / ATC Improvement		

		Product Development

		Primary HDW Develop - VIDS						SPAWAR Systems Command		Charleston, SC		1.956		0.209		2017-12		0.210		2018-12		0.207		2019-12								Continuing		Continuing		Continuing

		Primary HDW Develop - Fleet ATC						SPAWAR Systems Center		Charleston, SC		0.936		0.202		2017-12		0.209		2018-12		0.209		2019-12								Continuing		Continuing		Continuing

		Support

		Systems Engineering						SPAWAR Systems Center		Charleston, SC		0.936		0.000				0.000				0.000										0.000		0.936		

		1319 / 5		PE 0604504N / Air Control		3372 / ATC Systems		

		Product Development

		Primary Hardware Development - AN/SPN-46 Blk IV Upgrade						NAWCAD		Patuxent River, MD		14.525		6.780		2017-11		1.123		2018-11		1.258		2019-11								Continuing		Continuing		Continuing

		Ancillary Hardware Development - AN/SPN-46 Blk IV Upgrade		C		CPFF		Sierra Nevada Corp (SNC)		Reno, NV		17.586		5.337		2017-12		2.934		2018-11		1.175		2019-11								0.000		27.032		27.032

		Primary Hardware Development - AN/SPN-35 Blk I Upgrade						NAWCAD		Patuxent River, MD		2.026		5.236		2017-11		3.455		2018-11		1.761		2019-11								Continuing		Continuing		Continuing

		Ancilliary Hardware Development - AN/SPN-35 Blk I Upgrade						NAWCAD		Patuxent River, MD		0.272		4.083		2017-11		2.532		2018-11		2.857		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development - AN/SPN - 46 Blk V Upgrade		C		CPFF		Sierra Nevada Corp (SNC)		Reno, NV		0.000		0.000				3.005		2018-11		4.710		2019-11								5.453		13.168		13.168

		Ancilliary Hardware Development - AN/SPN-46 Blk V Upgrade						NAWCAD		Patuxent River, MD		0.000		0.000				1.249		2018-11		4.578		2019-11								0.000		5.827		

		Support

		Integrated Logistics Support (ILS)						NAWCAD		Patuxent River, MD		0.937		1.275		2017-11		1.300		2018-11		1.229		2019-11								Continuing		Continuing		Continuing

		Systems Engineering Support						NAWCAD		Patuxent River, MD		1.554		2.050		2017-11		1.995		2018-11		1.880		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		AN/SPN-46 Blk IV Upgrade						NAWCAD		Patuxent River, MD		0.492		2.312		2017-11		2.402		2018-11		0.892		2019-11								Continuing		Continuing		Continuing

		AN/SPN-35 Blk I Upgrade						NAWCAD		Patuxent River, MD		0.000		0.000				0.217		2018-11		0.498		2019-11								Continuing		Continuing		Continuing

		AN/SPN-46 Blk V Upgrade						NAWCAD		Patuxent River, MD		0.000		0.000				0.123		2018-11		0.252		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management (PM) Support						NAWCAD		Patuxent River, MD		1.312		0.777		2017-11		1.190		2018-11		1.004		2019-11								Continuing		Continuing		Continuing

		PM Suppt - MSS		C		CPAF		TBD		Patuxent River, MD		0.313		0.350		2017-11		0.387		2018-11		0.243		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604512N / Shipboard Aviation Systems		2232 / CV/CVN Launch and Recover		

		Product Development

		Primary HW Dev-AAG		C		CPAF		Gen Atomics		San Diego, CA		620.014		96.769		2017-12		0.000				0.000										23.709		740.492		740.492

		Primary HW Dev-AAG						NAWCAD		Lakehurst, NJ		57.875		28.852		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Primary HW Dev - AAG		C		CPAF		ESL		Cranston, RI		3.300		3.531		2017-12		0.000				0.000										2.714		9.545		9.545

		System Eng-AAG						NAWCAD		Lakehurst, NJ		28.659		8.706		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Primary HW Dev-Modern IMOVLAS						NAWCAD		Lakehurst, NJ		3.138		0.211		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		System Eng-Modern IMOVLAS						NAWCAD		Lakehurst, NJ		0.654		0.069		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Primary HW Dev-SLMP						NAWCAD		Lakehurst, NJ		15.254		1.173		2017-11		1.558		2018-12		1.761		2019-11								Continuing		Continuing		Continuing

		Prior Year Cost No Longer Funded in FYDP						Various		Various		53.148		0.000				0.000				0.000										0.000		53.148		

		Support

		ILS-AAG						NAWCAD		Lakehurst, NJ		18.723		5.439		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Government Eng Support - AAG						Various		Various		0.381		0.409		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		ILS-Modern IMOVLAS						NAWCAD		Lakehurst, NJ		0.428		0.110		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Studies & Analysis-SLMP						NAWCAD		Lakehurst, NJ		14.048		3.684		2017-11		2.605		2018-12		2.829		2019-11								Continuing		Continuing		Continuing

		Prior Year Cost No Longer Funded in FYDP						Various		Various		1.741		0.000				0.000				0.000										0.000		1.741		

		Test and Evaluation

		Dev Test & Eval-AAG						NAWCAD		Lakehurst, NJ		59.870		22.167		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Operational T&E-AAG						Various		Various		2.589		0.306		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Integrated Testing-Modern IMOVLAS						NAWCAD		Lakehurst, NJ		0.309		0.185		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Materials/Validation Testing-SLMP						NAWCAD		Lakehurst, NJ		12.644		1.968		2017-11		5.547		2018-12		6.042		2019-11								Continuing		Continuing		Continuing

		Prior Year Cost No Longer Funded in FYDP						Various		Various		3.570		0.000				0.000				0.000										0.000		3.570		

		Management Services

		Program Mgmt Support		C		CPFF		Sierra		California, MD		2.038		0.300		2017-12		0.000				0.000										1.003		3.341		3.341

		Travel						NAVAIR		Patuxent River, MD		0.505		0.040		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Program Mgmt Support						Various		Various		0.100		0.115		2017-11		0.000				0.000										0.000		0.215		

		Prior Year Cost No Longer Funded in FYDP						Various		Various		0.135		0.000				0.000				0.000										0.000		0.135		

		1319 / 5		PE 0604512N / Shipboard Aviation Systems		9999 / Congressional Adds		

		Product Development

		Primary HW Development						TBD		TBD		0.000		0.000				3.500		2019-09		0.000										0.000		3.500		

		Support

		Government Eng Spt						NAWCAD		Lakehurst, NJ		0.000		0.000				0.500		2019-02		0.000										0.000		0.500		

		1319 / 5		PE 0604518N / Combat Information Center Conv		3094 / USW Decision Support		

		Product Development

		USW-DSS H/W & S/W Development		C		CPFF		Adaptive Methods		VA		1.592		0.717		2017-12		2.416		2018-12		2.126		2019-12								Continuing		Continuing		Continuing

		USW-DSS H/W & S/W Development		C		CPFF		DH Wagner		PA		0.000		0.000				0.400		2019-01		0.408		2019-12								Continuing		Continuing		Continuing

		UISW-DSS H/W & S/W Development						NSWC/Carderock		MD		0.800		0.708		2017-10		1.484		2018-11		1.514		2019-11								Continuing		Continuing		Continuing

		USW-DSS H/W & S/W Development						NSWC/Dahlgren		VA		0.000		0.150		2018-01		0.000				0.000										0.000		0.150		

		USW-DSS H/W & S/W Development						NUWC/Keyport		WA		0.300		0.438		2017-10		1.139		2018-11		1.162		2019-11								Continuing		Continuing		Continuing

		USW-DSS H/W & S/W Development						NUWC/Newport		RI		0.510		0.530		2017-10		0.436		2018-11		0.445		2019-11								Continuing		Continuing		Continuing

		USW-DSS H/W & S/W Development		C		CPFF		Progeny		VA		1.340		0.781		2018-02		1.964		2018-12		1.941		2019-12								Continuing		Continuing		Continuing

		USW-DSS H/W & S/W Development		C		CPFF		UT/ARL		TX		0.000		0.266		2017-12		0.000				0.000										0.000		0.266		

		USW-DSS H/W & S/W Development						Var		Var*		49.280		0.125		2017-12		0.622		2018-12		0.384		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		USW-DSS Integration and Test		C		CPFF		Adaptive Methods		VA		0.250		0.200		2017-12		0.204		2018-12		0.208		2019-12								Continuing		Continuing		Continuing

		USW-DSS Integration and Test		C		CPFF		Progeny		VA		1.000		0.249		2018-02		0.254		2018-12		0.259		2019-12								Continuing		Continuing		Continuing

		Management Services

		USW-DSS Program Management Support		C		CPFF		CACI		VA		0.100		0.043		2018-01		0.084		2018-12		0.086		2019-12								Continuing		Continuing		Continuing

		USW-DSS Program Management Support		C		CPFF		CGI Federal		VA		0.200		0.087		2017-11		0.040		2018-11		0.041		2019-12								Continuing		Continuing		Continuing

		USW-DSS Travel						NAVSEA PEO IWS5		DC		0.000		0.000				0.020		2019-01		0.020		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604518N / Combat Information Center Conv		3439 / Project NAUTICA: Integrated Theater ASW C4I		

		Product Development

		Development/Engineering		C		CPFF		Adaptive Methods		VA		0.000		0.000				0.850		2018-12		0.638		2019-12								Continuing		Continuing		Continuing

		Development/Engineering						COMNAVAIRPAC		CA		0.000		0.000				0.210		2019-01		0.158		2019-11								Continuing		Continuing		Continuing

		Development/Engineering		C		CPFF		DH Wagner		PA		0.000		0.000				0.100		2019-01		0.075		2019-12								Continuing		Continuing		Continuing

		Development/Engineering						NSWC/Carderock		MD		0.000		0.000				0.750		2018-12		0.563		2019-11								Continuing		Continuing		Continuing

		Development/Engineering						NSWC/Dahlgren		VA		0.000		0.000				0.445		2018-12		0.334		2019-11								Continuing		Continuing		Continuing

		Development/Engineering						NUWC/Keyport		WA		0.000		0.000				1.273		2018-12		0.955		2019-11								Continuing		Continuing		Continuing

		Development/Engineering						NUWC/Newport		RI		0.000		0.000				0.888		2018-12		0.666		2019-11								Continuing		Continuing		Continuing

		Development/Engineering						SSC		CA		0.000		0.000				0.280		2019-01		0.210		2019-11								Continuing		Continuing		Continuing

		Development/Engineering		C		CPFF		UT/ARL		TX		0.000		0.000				1.774		2018-12		1.331		2019-12								Continuing		Continuing		Continuing

		Development/Engineering		C		CPFF		Various		Var*		0.000		0.000				2.590		2019-01		1.499		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPFF		CACI		VA		0.000		0.000				0.095		2018-12		0.097		2019-12								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		CGI Federal		VA		0.000		0.000				0.915		2018-12		0.944		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA PEO IWS5		DC		0.000		0.000				0.030		2019-01		0.030		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604522N / (U)Air and Missile Defense Radar (AMDR) System		3186 / Air and Missile Defense Radar		

		Product Development

		Engineering and Manufacturing Development/Engineering Services		C		CPIF		Raytheon		Sudbury, MA		291.526		25.279		2017-10		0.000				0.000										0.000		316.805		

		Integration and Production Support		SS		FFP		Raytheon		Sudbury, MA		0.000		6.982		2018-12		16.397		2018-12		41.917		2019-10								Continuing		Continuing		Continuing

		Support

		Systems Engineering						GTRI		Atlanta, GA		0.627		0.000				0.280		2019-01		0.363		2019-11								0.000		1.270		

		Systems Engineering		SS		CPFF		JHU/APL		Laurel, MD		15.397		1.383		2018-03		1.179		2019-01		1.527		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						MIT		Cambridge, MD		2.078		0.035		2019-01		0.820		2019-01		1.063		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NRL		Washington, DC		2.647		0.015		2018-07		0.198		2018-12		0.256		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC/CR		Crane, IN		4.155		0.165		2018-02		0.063		2018-12		0.081		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NSWC/DD		Dahlgren, VA		9.815		0.492		2018-01		0.451		2019-01		0.584		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NSWC/PHD		Port Hueneme, CA		2.923		0.000				0.000				0.000										0.000		2.923		

		Systems Engineering		C		CPIF		SPA (Bridge)		Washington, DC		6.147		0.000				0.000				0.000										0.000		6.147		

		Systems Engineering						ARL		Adelphi, MD		0.812		0.000				0.000				0.000										0.000		0.812		

		Systems Engineering						NSWC/CD		Carderock, MD		0.255		0.000				0.000				0.000										0.000		0.255		

		Systems Engineering						NSWC/Corona		Corona, CA		0.446		0.000				0.000				0.000										0.000		0.446		

		Systems Engineering						DISA		Scott AFB, Illinois		0.012		0.004		2017-10		0.008		2018-12		0.010		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC IH		Indian Head, MD		0.611		0.000				0.000				0.000										0.000		0.611		

		Systems Engineering		SS		FFP		Northrop Grumman		Baltimore, MD		0.367		0.000				0.000				0.000										0.000		0.367		

		Systems Engineering		C		FFP		DRS Power & Control Technologies, Inc.		Milwaukee, WI		0.194		0.000				0.000				0.000										0.000		0.194		

		Systems Engineering		C		CPIF		SPA		Washington, DC		0.315		0.344		2018-03		0.264		2018-11		0.343		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation						COMOPTEVFOR		Norfolk, VA		1.142		0.000				0.000				0.000										0.000		1.142		

		Test and Evaluation						GTRI		Atlanta, GA		0.098		0.000				0.465		2019-01		0.603		2020-01								0.000		1.166		

		Test and Evaluation		SS		CPFF		JHU/APL		Laurel, MD		16.359		1.025		2018-03		0.142		2019-01		0.184		2019-11								0.000		17.710		

		Test and Evaluation						MIT		Cambridge, MD		0.284		0.000				0.000				0.000										0.000		0.284		

		Test and Evaluation						NAWC WD		Pt. Mugu, CA		4.776		1.087		2018-10		0.360		2018-11		0.466		2019-11								0.000		6.689		

		Test and Evaluation						NRL		Washington, DC		1.946		0.055		2018-10		1.422		2018-12		1.842		2019-11								0.000		5.265		

		Test and Evaluation						NSWC/DD		Dahlgren, VA		5.098		0.173		2018-01		0.278		2019-01		0.359		2019-11								0.000		5.908		

		Test and Evaluation						NSWC/PHD		Port Hueneme, CA		5.220		0.281		2018-02		0.942		2018-12		1.221		2019-11								0.000		7.664		

		Test and Evaluation						PMRF		Kekaha, HI		8.602		2.610		2018-10		1.138		2019-01		1.474		2019-11								0.000		13.824		

		Test and Evaluation		C		CPIF		SPA (Bridge)		Washington, DC		3.043		0.000				0.000				0.000										0.000		3.043		

		Test and Evaluation						NSWC/PHD WS		Port Hueneme, CA		78.780		8.046		2018-05		0.000				0.000										0.000		86.826		

		Test and Evaluation						NSWC Corona		Corona, CA		4.224		0.050		2018-10		0.262		2018-11		0.338		2019-11								0.000		4.874		

		Test and Evaluation						CNA-ONR		Arlington, VA		0.146		0.000				0.000				0.000										0.000		0.146		

		Test and Evaluation		C		BA		MDA		Redstone Arsenal, AL		0.905		0.786		2019-01		0.000				0.000										0.000		1.691		

		Test and Evaluation		C		CPIF		Engility		Andover, MA		0.405		0.000				0.058		2019-01		0.074		2019-11								0.000		0.537		

		Test and Evaluation						DOI		Boise, ID		1.173		0.000				0.884		2018-12		1.145		2019-11								0.000		3.202		

		Test and Evaluation						NSWC Crane		Crane, IN		0.633		0.000				0.000				0.000										0.000		0.633		

		Test and Evaluation						AFSEO		Eglin AFB, FL		0.011		0.000				0.000				0.000										0.000		0.011		

		Test and Evaluation						FRCE - PMA 226		Cherry Point, NC		0.005		0.000				0.000				0.000										0.000		0.005		

		Test and Evaluation						NUWC KP		Keyport, WA		0.343		0.000				0.000				0.000										0.000		0.343		

		Test and Evaluation						COMNAVAIRPAC		San Diego, CA		0.052		0.033		2018-11		0.175		2018-12		0.227		2019-11								0.000		0.487		

		Test and Evaluation						NSWC CD		Carderock, MD		0.704		0.355		2018-11		0.000				0.000										0.000		1.059		

		Test and Evaluation						AFRL		Kirtland AFB, NM		0.143		0.078		2018-09		0.000				0.000										0.000		0.221		

		Test and Evaluation		C		CPIF		SPA		Washington, DC		0.194		0.034		2018-09		0.822		2018-12		0.837		2019-11								0.000		1.887		

		Management Services

		Support Management Services		C		CPIF		SPA (Bridge)		Washington, DC		5.120		0.000				0.000				0.000										0.000		5.120		

		Travel						PEOIWS2		Washington, DC		0.507		0.047		2018-06		0.100		2018-12		0.102		2020-01								Continuing		Continuing		Continuing

		Support Management Services						NSWC/DD		Dahlgren, VA		1.940		0.042		2018-01		0.099		2019-01		0.129		2019-10								Continuing		Continuing		Continuing

		Support Management Services		C		CPFF		TMB-PSS		Washington, DC		0.256		0.053		2017-10		0.042		2019-08		0.043		2019-11								Continuing		Continuing		Continuing

		Support Management Services		C		CPFF		CACI-PSS		Washington, DC		0.734		0.088		2017-12		0.050		2019-01		0.051		2019-11								Continuing		Continuing		Continuing

		Support Management Services		C		CPFF		STRATEGIC INSIGHT		Arlington, VA		0.111		0.035		2018-02		0.058		2019-04		0.059		2019-11								Continuing		Continuing		Continuing

		Support Management Services		C		CPIF		UNC		Chapel Hill, NC		0.098		0.000				0.000				0.000										0.000		0.098		

		Support Management Services						NSWC/CD		Carderock, MD		0.072		0.000				0.000				0.000										0.000		0.072		

		Support Management Services		C		CPIF		SPA		Washington, DC		0.430		0.066		2018-09		0.051		2018-12		0.051		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604530N / (U)Advanced Arresting Gear (AAG)		2367 / Advanced Arresting Gear		

		Product Development

		Primary HW Development		C		CPAF		General Atomics		San Diego, CA		0.000		0.000				87.150		2018-10		62.176		2019-11								16.299		165.625		165.625

		Primary HW Development		C		CPAF		ESL		Cranston, RI		0.000		0.000				2.714		2018-12		0.000										0.000		2.714		2.714

		Primary HW Development						NAWCAD		Lakehurst, NJ		0.000		0.000				24.226		2018-12		19.051		2019-11								8.713		51.990		

		Systems Engineering						NAWCAD		Lakehurst, NJ		0.000		0.000				6.995		2018-11		3.085		2019-11								2.525		12.605		

		Training Development						TBD		TBD		0.000		0.000				3.640		2019-03		7.032		2019-11								0.840		11.512		

		Support

		Integrated Logistics Support						NAWCAD		Lakehurst, NJ		0.000		0.000				4.483		2018-12		1.863		2019-11								0.385		6.731		

		Government Engineering Support						Various		Various		0.000		0.000				0.425		2018-11		0.412		2019-11								0.414		1.251		

		Training Support						NAWCAD		Orlando, FL		0.000		0.000				0.338		2018-11		1.886		2019-11								0.390		2.614		

		Software Development						General Atomics		San Diego, CA		0.000		0.000				9.174		2019-02		4.366		2019-11								2.100		15.640		15.640

		Government Engineering Support						NAWCAD		Lakehurst, NJ		0.000		0.000				5.851		2019-02		5.928		2019-11								5.558		17.337		

		Depot Planning						General Atomics		San Diego, CA		0.000		0.000				10.672		2019-03		6.846		2019-11								5.200		22.718		22.718

		Test and Evaluation

		Developmental T&E						NAWCAD		Lakehurst, NJ		0.000		0.000				15.717		2018-12		7.150		2019-11								15.334		38.201		

		Operational T&E						Various		Various		0.000		0.000				0.312		2018-11		0.305		2019-11								0.370		0.987		

		Integrated Test & Evaluation						NAWCAD		Lakehurst, NJ		0.000		0.000				0.000		2018-12		3.075		2019-11								30.250		33.325		

		Management Services

		Program Mgmt Support		C		CPFF		Sierra Management & Technologies		California, MD		0.000		0.000				0.306		2018-11		0.215		2019-11								0.275		0.796		0.796

		Travel						Various		Various		0.000		0.000				0.042		2018-10		0.025		2019-10								0.035		0.102		

		Program Management Support						Various		Various		0.000		0.000				0.128		2018-11		0.075		2019-11								0.000		0.203		

		1319 / 5		PE 0604558N / New Design SSN		1947 / New Design SSN HM&E		

		Product Development

		Component Development						NSWC		Carderock, MD		258.629		5.936		2017-11		8.318		2018-11		5.266		2019-11								Continuing		Continuing		Continuing

		Component Development						NUWC		Newport, RI		117.865		1.599		2017-11		2.237		2018-11		1.480		2019-11								Continuing		Continuing		Continuing

		Component Development						NRL		Washington, DC		8.530		0.370		2017-11		0.516		2018-11		0.360		2019-11								Continuing		Continuing		Continuing

		Component Development		C		CPFF		Electric Boat		Groton, CT		851.997		67.181		2017-11		87.117		2018-11		64.401		2019-11								Continuing		Continuing		Continuing

		Component Development		SS		CPFF		Applied Research Laboratory		Penn State University		24.188		1.085		2017-12		1.520		2018-12		0.990		2019-12								Continuing		Continuing		Continuing

		Component Development		SS		FP		National Shipbuilding Research Program		Not Specified		4.739		0.500		2018-03		0.500		2019-03		0.500		2020-03								Continuing		Continuing		Continuing

		Component Development						Miscellaneous		Not Specified		23.951		0.720		2017-12		0.689		2018-12		0.482		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation - DT&E						NSWC		Carderock, MD		93.208		0.153		2017-11		0.248		2018-11		2.010		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation - LFT&E						NSWC		Carderock, MD		4.747		0.530		2017-11		0.530		2018-11		0.650		2019-11								1.700		8.157		

		Test and Evaluation - DT&E						NUWC		Newport, RI		137.655		0.502		2017-11		0.501		2018-12		0.966		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation - OT&E						COMOPTEVFOR		Norfolk, VA		18.173		0.711		2017-11		0.313		2018-11		0.374		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation - LFT&E		C		CPFF		Electric Boat		Groton, CT		2.120		0.250		2017-12		0.250		2019-01		0.325		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation - LFT&E						NUWC		Newport,RI		0.000		0.125		2017-11		0.125		2018-11		0.125		2019-11								0.000		0.375		

		Test and Evaluation - DT&E		C		CPFF		NUWC		Newport, RI - CORE Team		5.782		1.800		2018-01		2.104		2019-01		2.476		2019-12								0.000		12.162		

		1319 / 5		PE 0604558N / New Design SSN		1950 / New Design SSN Combat Sys Dev		

		Product Development

		Unique Virginia Class Improvements						Various		Various		86.576		3.845		2018-02		3.750		2019-02		3.750		2020-02								Continuing		Continuing		Continuing

		Tech Insertion/Advanced Processing Build (TI/APB) Integration						Various		TBD		0.000		3.949		2017-11		7.195		2018-11		6.950		2019-11								Continuing		Continuing		Continuing

		Photonics		C		CPIF		Kollmorgen		Northampton, MA		61.701		0.000				0.635		2019-01		0.808		2020-01								0.000		63.144		

		Large Vertical Array South Dakota Improvement Program						Various		TBD		0.000		4.518		2017-11		6.925		2018-11		4.800		2019-11								Continuing		Continuing		Continuing

		Platform Integration		SS		CPFF		Electric Boat		Groton, CT		55.010		2.621		2017-11		6.370		2018-11		6.100		2019-11								Continuing		Continuing		Continuing

		Photonics		C		CPIF		Lockheed Martin		Manassas, VA		0.000		0.500		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Virtualization Enabling Architecture Development						Various		TBD		0.000		4.318		2017-11		5.850		2018-11		4.551		2019-11								Continuing		Continuing		Continuing

		Technical Direction Agent						NUWC		Newport, RI		318.178		5.922		2017-11		5.174		2018-11		5.481		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Carderock, MD		14.449		0.220		2017-11		0.220		2018-11		0.420		2019-11								Continuing		Continuing		Continuing

		Acoustic Intercept & Sonar		C		CPFF		Progeny Applied		Manassas, VA		0.000		0.500		2017-11		0.635		2018-11		0.400		2020-01								Continuing		Continuing		Continuing

		High Frequency & Sonar Sensors		C		CPFF		Applied Research Lab		University of Texas		0.000		0.300		2017-11		0.400		2018-11		0.455		2019-11								Continuing		Continuing		Continuing

		Next Generation Architecture - Electronic Warfare System						NSMA		Various		0.000		3.799		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						SSC		Charleston, SC		9.277		0.800		2017-11		1.300		2018-11		1.345		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NUWC		Keyport, WA		12.785		0.800		2017-11		0.650		2018-11		0.875		2019-11								Continuing		Continuing		Continuing

		Miscellaneous						Various		Various		145.692		0.675		2018-02		0.700		2018-11		0.600		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Various						Various		TBD		6.212		0.000				0.000				0.000										0.000		6.212		

		Management Services

		Contractor Support Services/ETS		C		CPAF		SEAPORT		Rockville, MD		37.756		1.000		2017-12		0.800		2018-12		0.950		2019-12								Continuing		Continuing		Continuing

		DAWDF						Various		Various		0.195		0.000				0.000				0.000										0.000		0.195		

		1319 / 5		PE 0604558N / New Design SSN		3062 / Submarine Multi-Mission Team Trainer		

		Product Development

		Component Development						NSWC/CD		Bethesda, MD		30.950		1.213		2018-01		1.300		2019-01		1.438		2019-12								Continuing		Continuing		Continuing

		Component Development		C		CPFF		ARL		UT Austin		2.995		0.298		2018-02		0.300		2019-02		0.336		2020-01								Continuing		Continuing		Continuing

		Component Development						NUWC/NPT		Newport, RI		8.297		1.147		2018-01		1.061		2019-01		1.346		2020-01								0.000		11.851		

		1319 / 5		PE 0604558N / New Design SSN		9999 / Congressional Adds		

		Product Development

		Electronic support measure full spectrum digitalization		C		CPFF		Progeny Systems		Manassas, VA		0.000		0.000				12.000		2019-04		0.000										0.000		12.000		

		SBIR Increase						Various		Various		0.000		0.000				20.000		2019-04		0.000										0.000		20.000		

		1319 / 5		PE 0604562N / Submarine Tactical Warfare System		0236 / SSN Comb Cont Sys Imprvmnt (ENG)		

		Product Development

		AN/BYG-1 TECH INSERTION		C		CPIF		GENERAL DYNAMICS (GDAIS)		FAIR LAKES, VA		100.481		4.628		2017-10		9.623		2018-10		9.628		2019-10								Continuing		Continuing		Continuing

		AN/BYG-1 TECH INSERTION		C		CPIF		GENERAL DYNAMICS (GDAIS)		PITTSFIELD, MA		41.994		0.200		2017-10		0.000		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		AN/BYG-1 TECH INSERTION		C		CPIF		PROGENY (PCS)		MANASSAS, VA		3.643		4.507		2017-10		9.594		2018-10		9.599		2019-10								Continuing		Continuing		Continuing

		GOVERNMENT ENGINEERING						NUWC		NEWPORT, RI		84.978		1.812		2017-10		3.848		2018-10		3.853		2019-10								Continuing		Continuing		Continuing

		INFORMATION ASSURANCE		C		CPAF		PROGENY		MANASSAS, VA		39.337		3.590		2017-10		7.474		2018-10		7.479		2019-10								Continuing		Continuing		Continuing

		UNMANNED AERIAL SYSTEM		C		CPIF		GENERAL DYNAMICS		FAIR LAKES, VA		1.087		0.214		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		UNMANNED AERIAL SYSTEM						NUWC		NEWPORT, RI		1.061		0.445		2017-10		0.675		2018-10		1.699		2019-10								Continuing		Continuing		Continuing

		UNMANNED AERIAL SYSEM		C		CPIF		PROGENY (PCS)		MANASSAS, VA		0.424		0.463		2017-10		0.472		2018-10		0.481		2019-10								Continuing		Continuing		Continuing

		Support

		APB SOFTWARE INTEGRATION		C		CPIF		GENERAL DYNAMICS (GDAIS)		FAIRLAKES, VA		88.713		7.446		2017-10		7.594		2018-10		7.606		2019-10								Continuing		Continuing		Continuing

		APB SOFTWARE INTEGRATION		C		CPIF		GENERAL DYNAMICS		PITTSFIELD, MA		27.850		0.272		2017-10		0.000				0.000		2019-10								Continuing		Continuing		Continuing

		APB SOFTWARE INTEGRATION						NUWC		NEWPORT, RI		58.834		4.765		2017-10		4.860		2018-10		4.862		2019-10								Continuing		Continuing		Continuing

		APB SOFTWARE INTEGRATION		C		CPAF		LOCKHEED MARTIN (LM-MSS)		MANASSAS, VA		18.280		3.672		2017-10		3.745		2018-10		3.749		2019-10								Continuing		Continuing		Continuing

		APB SOFTWARE INTEGRATION		C		CPFF		PROGENY (PCS)		MANASSAS, VA		5.078		4.705		2017-10		4.799		2018-10		4.803		2019-10								Continuing		Continuing		Continuing

		SOFTWARE DEVELOPMENT						VARIOUS		VARIOUS:Not Specified		54.158		2.329		2017-10		2.375		2018-10		2.380		2019-10								Continuing		Continuing		Continuing

		HARPOON PLATFORM INTEGRATION		C		CPFF		PROGENY		MANASSAS, VA		0.000		0.000				0.000				0.500		2019-10								0.000		0.500		

		Test and Evaluation

		DEVELOPMENT TEST & EVALUATION						NUWC		NEWPORT, RI		38.062		0.968		2017-10		0.987		2018-10		0.993		2019-10								Continuing		Continuing		Continuing

		TEST & EVALUATION		C		CPIF		GENERAL DYNAMICS		FAIRLAKES, VA		10.132		0.739		2017-10		0.753		2018-10		0.758		2019-10								Continuing		Continuing		Continuing

		TEST & EVALUATION		C		CPIF		GENERAL DYNAMICS		PITTSFIELD, MA		4.236		0.739		2017-10		0.753		2018-10		0.756		2019-10								Continuing		Continuing		Continuing

		TEST & EVALUATION		C		CPAF		PROGENY		MANASSAS, VA		2.313		0.483		2017-10		0.492		2018-10		0.495		2019-10								Continuing		Continuing		Continuing

		OPERATIONAL TEST & EVALUATION						COMOPTEVFOR		NORFOLK, VA		16.912		0.820		2017-10		0.836		2018-10		0.839		2019-10								Continuing		Continuing		Continuing

		Management Services

		PROGRAM MANAGEMENT SUPPORT		C		CPFF		VARIOUS		VARIOUS:Not Specified		25.935		1.906		2017-10		1.944		2018-10		1.946		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604562N / Submarine Tactical Warfare System		9999 / Congressional Adds		

		Product Development

		BYG-1 Virtual Twin						Various		Various		0.000		0.000				1.250		2019-01		0.000										0.000		1.250		

		CWL Virtual Test Bed						Progeny		Manassas, Va		0.000		0.000				0.500		2019-01		0.000										0.000		0.500		

		SPEAR & Continuous Integration						Various		Various		0.000		0.000				0.800		2019-01		0.000										0.000		0.800		

		Blackwing Shipset		C		CPFF		AeroVironment		Simi Valley, CA		0.000		0.000				1.500		2019-01		0.000										0.000		1.500		

		Hammerhead Shipset		C		CPFF		Sparton		DeLeon Springs, FL		0.000		0.000				1.000		2019-01		0.000										0.000		1.000		

		Hammerhead Cannister Improvements		C		CPFF		Sparton		DeLeon Springs, FL		0.000		0.000				0.500		2019-01		0.000										0.000		0.500		

		TBD - DIU Award		C		CPFF		TBD		TBD		0.000		0.000				0.900		2019-05		0.000										0.000		0.900		

		Integrated Systems Monitoring Tool (ISMT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.110		2019-02		0.000										0.000		0.110		

		On-Board Team Trainer (OBTT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.200		2019-02		0.000										0.000		0.200		

		Phase 1 CAAP Implementation		C		CPFF		Assett		Manassas, Va		0.000		0.000				1.300		2019-02		0.000										0.000		1.300		

		SWFTS APB19 Cybersecurity Tool Kit		C		CPFF		Progeny		Manassas, Va		0.000		0.000				3.000		2019-02		0.000										0.000		3.000		

		Support

		BYG-1 Virtual Twin						Not Specified		Not Specified		0.000		0.000				0.500		2019-01		0.000										0.000		0.500		

		CWL Test Bed						Progeny		Manassas, VA		0.000		0.000				0.000		2019-01		0.000										0.000		0.000		

		SPEAR & Continuous Integration						Not Specified		Not Specified		0.000		0.000				0.100		2019-01		0.000										0.000		0.100		

		Integrated Systems Monitoring Tool (ISMT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.374		2019-02		0.000										0.000		0.374		

		Security Classification Guide		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.090		2019-02		0.000										0.000		0.090		

		Phase 1 CAAP Implementation		C		CPFF		Assett		Manassas, VA		0.000		0.000				1.350		2019-02		0.000										0.000		1.350		

		SWFTS APB19 Cybersecurity Tool Kit		C		CPFF		Progeny		Manassas, VA		0.000		0.000				0.500		2019-02		0.000										0.000		0.500		

		Test and Evaluation

		BYG-1 Virtual Twin						Not Specified		Not Specified		0.000		0.000				1.000		2019-01		0.000										0.000		1.000		

		CWL Test Bed						Progeny		Manassas, VA		0.000		0.000				0.400		2019-01		0.000										0.000		0.400		

		SPEAR & Continuous Integration						Not Specified		Not Specified		0.000		0.000				0.250		2019-01		0.000										0.000		0.250		

		TBD - DIU Award		C		CPFF		Not Specified		Not Specified		0.000		0.000				0.100		2019-05		0.000										0.000		0.100		

		Integrated Systems Monitoring Tool (ISMT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.143		2019-02		0.000										0.000		0.143		

		On-Board Team Trainer (OBTT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.205		2019-02		0.000										0.000		0.205		

		Phase 1 CAAP Implementation		C		CPFF		Assett		Manassas, VA		0.000		0.000				0.850		2019-02		0.000										0.000		0.850		

		SWFTS APB19 Cybersecurity Tool Kit		C		BA		Progeny		Manassas, VA		0.000		0.000				0.750		2019-02		0.000										0.000		0.750		

		Management Services

		BYG-1 Virtual Twin						Not Specified		Not Specified		0.000		0.000				0.250		2019-01		0.000										0.000		0.250		

		CWL Test Bed						Progeny		Manassas, VA		0.000		0.000				0.100		2019-01		0.000										0.000		0.100		

		SPEAR & Continuous Integration						Not Specified		Not Specified		0.000		0.000				0.100		2019-01		0.000										0.000		0.100		

		Blackwing Shipset		C		CPFF		AeroVironment		Simi Valley, CA		0.000		0.000				0.500		2019-01		0.000										0.000		0.500		

		Hammerhead Shipset		C		CPFF		Sparton		DeLeon Springs, FL		0.000		0.000				0.250		2019-01		0.000										0.000		0.250		

		Integrated Systems Monitoring Tool (ISMT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.100		2019-02		0.000										0.000		0.100		

		Security Classification Guide		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.020		2019-02		0.000										0.000		0.020		

		On-Board Team Trainer (OBTT)		C		CPFF		Rite Solutions		Middletown, RI		0.000		0.000				0.050		2019-02		0.000										0.000		0.050		

		Phase 1 CAAP Implementation		C		CPFF		Assett		Manassas, VA		0.000		0.000				0.200		2019-02		0.000										0.000		0.200		

		SWFTS APB19 Cybersecurity Tool Kit		C		CPFF		Progeny		Manassas, VA		0.000		0.000				0.258		2019-02		0.000										0.000		0.258		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		1803 / Ship Contract Design		

		Product Development

		CG Mod Electronics Systems Eng		C		CPAF		Lockheed		Martin, Moorestown, NJ		17.413		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DON Energy Initiative - OEM		C		FPIF		L-3 Maritime Systems		Leesburg, VA		34.857		0.000				0.000				0.000										0.000		34.857		

		DON Energy Initiative						NSWC/SSES		Philadelphia, PA		3.629		0.000				0.000				0.000										0.000		3.629		

		Engineering Development and Design						COTF/NAVAIR/NSWCCD/NSWCDD/NSWCPC/NSWCPHD/NSWCSSES		DC/MD/PA/CA		1.085		0.000				0.000				0.000										0.000		1.085		

		Preliminary and Contract Design		C		FPIF		NASSCO		San Diego, CA		6.500		0.000				0.000				0.000										0.000		6.500		

		Hybrid Electric Drive		C		CPIF		L-3 Maritime Systems		Leesburg, VA		6.911		0.000				0.000				0.000										0.000		6.911		

		Hybrid Electric Drive		C		CPAF		Rolls Royce		Walpole, MA		0.100		0.000				0.000				0.000										0.000		0.100		

		Hybrid Electric Drive		C		CR		General Atomics		San Diego, CA		0.040		0.000				0.000				0.000										0.000		0.040		

		Hybrid Electric Drive		C		CPAF		Herren Engineering		Alexandria, VA		0.600		0.000				0.000				0.000										0.000		0.600		

		Hybrid Electric Drive		C		CPAF		Syntek		Arlington, VA		0.099		0.000				0.000				0.000										0.000		0.099		

		Hybrid Electric Drive						NSWC/SSES		Philadelphia, PA		0.750		0.000				0.000				0.000										0.000		0.750		

		Hybrid Electric Drive						Not Specified		Not Specified		8.500		0.000				0.000				0.000										0.000		8.500		

		Support

		DDG/CGM Program / Engineering Spt						NSWC/DD		Dahlgren, VA		4.376		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDGM Program/ Engineering Spt						SUPSHIP/BATH		Bath, ME		3.331		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDG/CGM Program / Engineering Spt		C		CPAF		CSC/BAE		Hampton, VA		4.713		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDG/CGM Program / Engineering Spt						SPAWARSYSCEN		Charleston, SC		2.004		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CGM Program / Engineering Spt						NRL		Washington, DC		0.617		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CGM Program / Engineering Spt		C		CPAF		JJMA/ALION		Washington, DC		2.947		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDG/CGM Program / Engineering Spt		C		CPAF		Lockheed Martin		Moorestown, NJ		0.000		0.000				0.000				0.000										0.000		0.000		

		DDG/CGM Program / Engineering Spt						NSWC/PHD		Port Hueneme, CA		2.889		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Logistics Support		C		CPFF		CSC		Washington DC		0.085		0.000				0.000				0.000										0.000		0.085		

		CGM/DDG Program / Engineering Spt						COMPTEVFOR		Norfolk, VA		0.420		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDGM/HED Program / Engineering Spt						NSWC/SSES		Philadelphia, PA		4.900		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DDGM Program / Engineering Spt						NSWC/SSES		Philadelphia, PA		4.682		0.527		2018-01		0.746		2019-01		0.457		2020-01								0.000		6.412		

		HED Program / Engineering Spt						NSWC/SSES		Philadelphia, PA		0.500		0.000				0.000				0.000										0.000		0.500		

		HED		C		CPAF		L-3 Maritime Systems		Leesburg, VA		1.048		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CG Program / Engineering Spt						NSWC/BETHESDA		Bethesda, MD		9.640		0.329		2018-01		0.466		2019-01		0.285		2020-01								Continuing		Continuing		Continuing

		CG Program / Engineering Spt						SUPSHIP/PASCAGOULA		Pascagoula, MS		4.736		0.180		2018-06		0.255		2019-06		0.156		2020-06								Continuing		Continuing		Continuing

		CG Program / Engineering Spt						NSWC/SSES		Philadelphia, PA		0.681		0.840		2018-01		1.189		2019-01		0.762		2020-01								0.000		3.472		

		DDG/CGM Program / Engineering Spt		C		CPFF		John Hopkins University		Laurel, MD		1.300		0.322		2018-04		0.455		2019-04		0.279		2020-04								0.000		2.356		

		ESB						Various		Various		3.663		1.613		2018-06		0.000				0.000										0.000		5.276		

		NAVSEA Boundary Defense Capability						Various		Various		1.995		0.000				0.000				0.000										0.000		1.995		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		2465 / LHA(R) FLT Design and Total Ship Integration		

		Product Development

		Ship Design						NSWC		Various		97.905		0.000				0.000				0.000										0.000		97.905		

		Ship Design		C		CPFF		HII		Pascagoula, MS		5.009		0.000				0.000				0.000										0.000		5.009		

		Ship Design		C		CPFF		Various		Various		44.087		0.000				0.000				0.000										0.000		44.087		

		Special Studies						NSWC		Panama City, FL		4.800		0.000				0.000				0.000										0.000		4.800		

		Support

		Technical Engineering Services						NSWC		Various		2.300		4.251		2017-12		3.316		2018-12		1.197		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						JITC		Fort Huachuca, AZ		4.559		0.000				0.000				0.000										0.000		4.559		

		Operational Test & Evaluation						OPTEVFOR/MCOTEA/NAVSUP		Norfolk, VA/Quantico, VA		21.381		1.045		2017-12		1.029		2018-12		0.481		2019-12								Continuing		Continuing		Continuing

		Live Fire Test & Evaluation						NSWC		Various		62.672		2.785		2017-12		2.408		2018-12		0.548		2019-12								Continuing		Continuing		Continuing

		Follow-on Operational Test and Evaluation						OPTEVFOR / MCOTEA		Norfolk, VA / Quantico, VA		0.000		0.000				0.000		2018-12		0.000		2019-12								0.000		0.000		

		Management Services

		Program Management		C		CPFF		Various		Various		16.247		0.054		2017-12		0.083		2018-12		0.080		2019-12								Continuing		Continuing		Continuing

		Travel						NAVSEA Travel		Washington, DC		0.763		0.000		2017-12		0.005		2018-12		0.005		2019-12								Continuing		Continuing		Continuing

		Defense Acquisition Workforce						Various		Various		0.011		0.000				0.000				0.000										0.000		0.011		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		3108 / CVN 80 Total Ship Integration		

		Product Development

		Advanced Design & Development		C		CPAF		HII		VA		14.097		14.389		2017-11		17.540		2018-11		12.545		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development		C		CPFF		GRYPHON (SEI&T)		IN		0.956		1.123		2018-04		2.500		2018-11		0.958		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC DAHLGREN		VA		2.317		2.559		2017-11		3.700		2018-11		2.182		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC CARDEROCK		MD		1.283		2.250		2017-11		1.200		2018-11		1.919		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NSWC PHILADELPHIA		PA		0.776		1.309		2017-11		0.500		2018-11		1.116		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development		C		CPFF		NAVSEA SEAPORT		VARIOUS		6.206		8.166		2018-01		2.353		2018-12		3.205		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development		C		BA		NAWCAD PAX RIVER		MD		1.396		1.045		2017-11		1.305		2018-11		0.891		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NAWCAD LAKEHURST		NJ		0.312		0.000				0.000				0.000										0.000		0.312		

		Advanced Design & Development						SPAWAR		VARIOUS		0.528		0.710		2017-11		0.490		2018-11		0.605		2019-11								Continuing		Continuing		Continuing

		Advanced Design & Development						NSRP		VARIOUS		0.000		0.000				0.835		2018-12		0.000										Continuing		Continuing		Continuing

		Advanced Design & Development						MISCELLANEOUS		VARIOUS		2.360		0.610		2017-12		1.140		2018-11		0.520		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		3179 / CVN-79 Total Ship Integration		

		Product Development

		Total Ship Integration		C		CPAF		HII		VA		95.336		6.220		2017-11		2.094		2018-11		5.126		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration						NSWC CARDEROCK		MD		16.067		0.845		2017-11		1.170		2018-11		0.772		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration						NSWC DAHLGREN		VA		13.343		1.210		2017-12		2.627		2018-11		1.105		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration						NSWC PHILADELPHIA		PA		2.345		0.578		2017-11		1.170		2018-11		0.528		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration						NAWCAD PAX RIVER		MD		6.470		0.941		2017-11		1.153		2018-11		0.859		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration						SPAWAR		CA		4.867		0.455		2017-11		0.749		2018-11		0.415		2019-11								Continuing		Continuing		Continuing

		Total Ship Integration		C		CPFF		NAVSEA SEAPORT		Various		28.847		2.466		2017-11		2.467		2018-12		2.252		2019-12								Continuing		Continuing		Continuing

		Total Ship Integration		C		CPAF		RAYTHEON		MA		9.784		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Total Ship Integration						SSC CHARLESTON		SC		0.841		0.298		2018-01		0.000				0.272		2019-11								0.000		1.411		

		Total Ship Integration		C		CPFF		SAIC		VA		1.445		0.000				0.000				0.000										0.000		1.445		

		Total Ship Integration						NSRP		Various		15.596		1.670		2018-03		0.835		2018-12		1.670		2019-12								Continuing		Continuing		Continuing

		Total Ship Integration		C		CPFF		GRYPHON (SEI&T)		IN		0.800		1.129		2017-11		0.780		2018-12		1.031		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NSWC CARDEROCK		MD		4.721		0.000				0.000				0.000										0.000		4.721		

		Developmental Test & Evaluation						NUWC NEWPORT		RI		0.123		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSWC DAHLGREN		VA		0.921		0.341		2017-11		1.137		2018-11		0.311		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						MISCELLANEOUS		TBD		0.017		0.014		2017-11		0.124		2018-12		0.013		2019-12								Continuing		Continuing		Continuing

		Operational Test & Evaluation		C		CPFF		FLC		VA		0.276		0.230		2017-12		0.230		2018-11		0.210		2019-11								Continuing		Continuing		Continuing

		Management Services

		Defense Acquisition Workforce						Various		Misc		0.181		0.000				0.000				0.000										0.000		0.181		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		3369 / Hybrid Electric Drive		

		Product Development

		DON Energy Initiative - OEM		C		FPIF		L-3 Maritime Systems		Leesburg, VA		3.133		0.282		2018-01		0.000				0.000										0.000		3.415		

		Support

		HED - DON Energy Initiative -OEM						NSWC/SSES		Philadelphia, PA		9.460		0.700		2017-12		0.000				0.000										0.000		10.160		

		HED - DON Energy Initiative -OEM						SUPSHIP BATH		Bath, ME		0.325		0.000				0.000				0.000										0.000		0.325		

		HED - DON Energy Initiative -OEM						SYNTEK TECHNOLOGIES		Arlington, VA		0.300		0.000				0.000				0.000										0.000		0.300		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		4007 / CVN 21 LFT&E		

		Test and Evaluation

		Live Fire Test & Evaluation						NSWC Carderock		MD		58.431		3.337		2017-10		2.897		2018-11		3.402		2019-11								Continuing		Continuing		Continuing

		Live Fire Test & Evaluation		C		CPAF		HII		VA		10.651		0.507		2018-04		0.950		2018-11		0.575		2019-11								Continuing		Continuing		Continuing

		Live Fire Test & Evaluation						NSWC Dahlgren		VA		0.359		0.075		2018-06		0.082		2018-11		0.077		2019-11								Continuing		Continuing		Continuing

		Live Fire Test & Evaluation		C		CPFF		NAVSEA SEAPORT		DC		0.000		0.000				0.082		2018-12		0.000										0.000		0.082		

		Management Services

		Defense Acquisition Workforce						Various		Various		0.010		0.000				0.000				0.000										0.000		0.010		

		1319 / 5		PE 0604567N / Ship Contract Design/ Live Fire T&E		9999 / Congressional Adds		

		Product Development

		CVN Total Ship Integration		C		CPAF		HII		VA		16.838		0.000				0.000				0.000										0.000		16.838		

		CVN Total Ship Integration		C		CPFF		AT Kearney		DC		1.709		0.000				0.000				0.000										0.000		1.709		

		CVN Total Ship Integration						NSWC Carderock		MD		0.350		0.000				0.000				0.000										0.000		0.350		

		CVN Total Ship Integration						NSWC Philadelphia		PA		0.446		0.000				0.000				0.000										0.000		0.446		

		LHA 9 Contract Design/Acquisition Planning						Not Specified		Not Specified		0.000		0.000				6.000		2019-03		0.000										0.000		6.000		

		DDG 51 Advance Degaussing Mine Protection System Retrofit		C		CPAF		SUPSHIP/BATH: BATH		ME		0.000		0.000				1.250		2019-06		0.000										0.000		1.250		

		DDG 51 Advance Degaussing Mine Protection System Retrofit						NSWC/SSES: Philadelphia		PA		0.000		0.000				1.250		2019-06		0.000										0.000		1.250		

		DDG 51 Advance Degaussing Mine Protection System Retrofit						NSWC/ Carderock		MD		0.000		0.000				2.500		2019-06		0.000										0.000		2.500		

		Test and Evaluation

		ESB Operational Test and Evaluation						Not Specified		Not Specified		0.000		0.200		2018-06		0.000				0.000										0.000		0.200		

		ESB Live Fire Test and Evalution						Not Specified		Not Specified		0.000		0.252		2018-06		0.000				0.000										0.000		0.252		

		1319 / 5		PE 0604574N / Navy Tactical Computer Resources		3360 / Common Processing System (CPS)		

		Product Development

		Systems Engineering						NSWC		PHD		0.010		0.240		2017-10		0.147		2018-10		0.152		2019-10								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		Dahlgren		2.144		0.758		2017-11		0.785		2018-11		0.709		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		C		CPIF		TBD		TBD		1.229		0.605		2017-12		0.607		2018-10		0.000		2019-10								0.000		2.441		

		Management Services

		Program Management Services						Various		Various		0.138		0.055		2017-10		0.060		2018-10		0.584		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604574N / Navy Tactical Computer Resources		3361 / Common Display System (CDS)		

		Product Development

		Systems Engineering						NSWC		PHD		0.318		0.212		2017-12		0.215		2018-12		0.187		2019-12								Continuing		Continuing		Continuing

		Systems Engineeing						NSWC		Dahlgren		4.793		1.785		2017-10		1.585		2018-10		1.008		2019-10								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		General Dynamics		Fairfax, VA		0.615		0.455		2017-10		0.445		2018-10		0.462		2019-10								0.000		1.977		

		Systems Engineering		C		CPIF		DRS Technologies		Gaithersburg, MD		0.675		0.500		2017-10		0.455		2018-12		0.462		2019-12								0.000		2.092		

		Systems Engineering		C		CPIF		TBD		TBD		0.797		0.027		2017-12		0.243		2018-10		0.128		2019-10								0.000		1.195		

		Management Services

		Program Management Services						Various		Various		0.277		0.108		2017-12		0.100		2018-10		0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0604580N / (U)Virginia Payload Module (VPM)		4500 / VIRGINIA Payload Module		

		Product Development

		Component Development						NSWC		Carderock, MD		48.766		2.246		2017-11		0.000				0.000										15.815		66.827		

		Component Development						NUWC		Newport, RI		28.781		1.853		2017-11		0.000				0.000										20.538		51.172		

		Component Development		C		CPFF		Electric Boat		Groton, CT		320.722		60.812		2017-11		0.000				0.000										132.370		513.904		

		Component Development		C		CPFF		GD-AIS		Pittsfield, MA		18.600		4.975		2018-01		0.000				0.000										0.000		23.575		

		Component Development						PMA 280/281		Pax River, MD		2.700		0.000		2018-01		0.000				0.000										0.000		2.700		

		Component Development		SS		CPFF		ARL/PSU		UNIVERSITY PARK, PA		0.200		0.000		2018-01		0.000				0.000										0.000		0.200		

		Component Development						NSWC		Philadelphia, PA		0.000		0.287		2017-11		0.000				0.000										0.000		0.287		

		Component Development		C		CPFF		Raytheon		Tuscon, AZ		0.000		0.406		2018-01		0.000				0.000										0.000		0.406		

		Support

		Contractor Engineering Support		C		CPAF		SEAPORT		Rockville, MD		0.750		0.000				0.000				0.000										0.500		1.250		

		1319 / 5		PE 0604601N / Mine Development		0267 / Mine Improvements		

		Product Development

		Primary Hardware Development						NSWC PC		Panama City, FL		117.357		0.000				0.000				0.000										0.000		117.357		

		Ancillary Hardware Development		C		CPAF		Various		Various		4.112		0.000				0.000				0.000										0.000		4.112		

		Software Development						NSWC, PC		Panama City, FL		22.685		1.828		2017-10		2.091		2018-10		1.157		2019-10								0.000		27.761		

		Clandestine Mine						NSWC, PC		Panama City, FL		6.700		3.233		2017-10		2.847		2018-10		2.101		2019-10								0.000		14.881		

		Clandestine Mine						NSWC, IH		Indian Head, MD		7.475		4.533		2017-10		5.750		2018-10		4.542		2019-10								0.000		22.300		

		Clandestine Mine		C		CPFF		JHU/APL		Baltimore, MD		7.001		2.168		2018-07		1.980		2018-11		2.060		2019-11								0.000		13.209		

		Quickstrike JDAM						NSWC PC		Panama City, FL		1.628		0.000				0.000				0.000										0.000		1.628		

		Quickstrike JDAM						NSWC IH		Indian Head, MD		1.647		0.000				0.000				0.000										0.000		1.647		

		Support

		IA/ILS/Technical						NSWC PC		Panama City, FL		0.932		0.085		2017-11		0.090		2018-10		0.095		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test & Evaluation						NSWC PC		Panama City, FL		0.000		5.006		2017-10		3.715		2018-10		3.032		2019-10								0.000		11.753		

		Aircraft interface & survivability testing						NSWC PC		Panama City, FL		4.065		0.000				0.000				0.000										0.000		4.065		

		Development Test & Evaluation						NSWC IH		Indian Head, MD		0.000		0.000		2017-10		1.843		2018-10		1.083		2019-10								0.000		2.926		

		Management Services

		Government Engineering Support		C		CPAF		Various		Various		36.302		0.050		2017-10		0.055		2018-10		0.060		2019-10								0.000		36.467		

		Program Management Support		C		CPAF		Various		Various		0.728		0.020		2017-10		0.020		2018-10		0.020		2019-10								Continuing		Continuing		Continuing

		Travel						NAVSEA		Washington DC		0.084		0.010		2017-10		0.010		2018-10		0.010		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604601N / Mine Development		2993 / Encapsulated Effector		

		Product Development

		Primary Hardware Development						NSWC PC		Panama City, FL		0.000		5.988		2018-05		1.855		2018-10		2.574		2019-10								Continuing		Continuing		Continuing

		Weapon Interfaces & Modifications						NUWC NPT		Newport, RI		0.000		0.942		2018-10		0.800		2018-10		3.661		2019-10								Continuing		Continuing		Continuing

		System Safety						NSWC IHEODTD		Indian Head, MD		0.000		0.612		2018-06		0.312		2018-12		0.573		2019-10								Continuing		Continuing		Continuing

		Communication & Sensing		C		CPFF		JHU/APL		Baltimore, MD		0.000		0.000				0.302		2018-11		0.531		2019-11								Continuing		Continuing		Continuing

		System Development and Integration		C		CPFF		TBD		TBD		0.000		0.000				0.000				6.341		2020-04								Continuing		Continuing		Continuing

		Support

		Cyber / Tech support						NSWC PC		Panama City, FL		0.000		0.085		2018-05		0.041		2018-11		0.180		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Government Test and Evaluation						NSWC PC		Panama City, FL		0.000		0.000				0.000				0.774		2019-10								Continuing		Continuing		Continuing

		Management Services

		Government Engineering Support		C		CPAF		Various		Various		0.000		0.080		2018-06		0.036		2018-10		0.170		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604610N / Lightweight Torpedo Development		1412 / HAAWC		

		Product Development

		Hardware Development - HAAWC		C		CPFF		Boeing		St. Louis, MO		0.000		5.585		2017-11		0.000		2018-12		0.600		2019-11								0.000		6.185		

		Hardware Development - HAAWC						NSWC		Indian Head, MD		0.000		0.040		2017-11		0.200		2018-11		0.000										0.000		0.240		

		Systems Engineering - HAAWC						NSWC		Pax River, MD		0.000		0.475		2017-11		0.000		2018-11		0.000										0.000		0.475		

		Systems Engineering - HAAWC						NAWC		China Lake, CA		0.000		0.740		2017-11		0.090		2018-11		0.000										0.000		0.830		

		Systems Engineering - HAAWC						NUWC		Newport		0.000		0.000				0.340		2018-11		0.000										0.000		0.340		

		Support

		Systems Engineering - HAAWC						NUWC		Keyport		0.000		0.000				0.219		2018-11		0.900		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		System Test & Evaluation - HAAWC		C		CPFF		Boeing		St. Louis, MO		0.000		0.000				0.500		2018-12		2.233		2019-11								0.000		2.733		

		System Test & Evaluation - HAAWC						NUWC		Keyport, WA		0.000		0.525		2017-11		1.260		2018-11		0.284		2019-11								0.000		2.069		

		System Test & Evaluation - HAAWC		C		BA		NUWC		Newport, RI		0.000		0.751		2017-11		0.000		2018-12		0.637		2019-11								0.000		1.388		

		System Test & Evaluation - HAAWC						NAWC		China Lake, CA		0.000		0.000				0.560		2018-11		0.400		2019-11								0.000		0.960		

		System Test & Evaluation - HAAWC						NAWC		Pax River, MD		0.000		0.000				0.297		2018-11		0.700		2019-11								0.000		0.997		

		System Test & Evaluation - HAAWC						OPTEVFOR		Norfolk, VA		0.000		0.400		2017-11		0.450		2018-12		1.000		2019-11								0.000		1.850		

		System Test & Evaluation - HAAWC		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0604610N / Lightweight Torpedo Development		2234 / Lightweight Hybrid Torpedo		

		Product Development

		Hardware Development - PRIOR YEAR						NUWC		Newport/Keyport		47.640		0.000				0.000				0.000										0.000		47.640		

		Hardware Development - MK 54 MOD 1						NUWC		Newport		1.385		0.681		2017-11		1.400		2018-11		1.282		2019-11								0.000		4.748		

		Hardware Development - MK 54 MOD 1		SS		FP		Progeny Systems		Not Specified		24.394		0.000				0.000				0.000										0.000		24.394		

		Hardware Development - HAAWC						NSWCCD		Carderock, MD		0.050		0.000				0.000				0.000										0.000		0.050		

		Hardware Development - HAAWC		C		CPAF		Boeing		St. Louis, MO		98.216		0.000				0.000				0.000										0.000		98.216		

		Hardware Development - HAAWC						NSWCDD		Dahlgren, VA		0.400		0.000				0.000				0.000										0.000		0.400		

		Hardware Development - HAAWC						NSWC		Indian Head		0.000		0.000				0.000				0.000										0.000		0.000		

		Hardware Development - INSENSITIVE MUNITIONS						NUWC		Newport		0.420		0.110		2017-10		0.210		2019-01		0.210		2019-11								Continuing		Continuing		Continuing

		Hardware Development - INSENSITIVE MUNITIONS						NSWC		Indian Head, MD		0.480		0.150		2018-01		0.150		2019-01		0.150		2019-11								Continuing		Continuing		Continuing

		Hardware Development - INSENSITIVE MUNITIONS						NUWC		Keyport		0.000		0.122		2017-11		0.196		2019-01		0.101		2019-11								Continuing		Continuing		Continuing

		Hardware Development - MK54 MOD 1						NSWC		Indian Head, MD		5.030		1.920		2018-06		0.000				0.000										0.000		6.950		

		Software Development - PRIOR YEAR						NUWC		Newport/Keyport		20.454		0.000				0.000				0.000										0.000		20.454		

		Software Development - MK 54 MOD 1						NUWC		Newport		0.010		0.000		2017-10		0.075		2018-11		0.580		2019-11								0.000		0.665		

		Software Development - MK 54 MOD 1						MIT		Boston, MA		1.358		0.000		2018-02		0.000				0.000										0.000		1.358		

		Software Development - MK 54 MOD 1		C		BA		ARL/PSU		Philadephia, PA		0.621		0.820		2018-01		0.000				0.000										0.000		1.441		

		Systems Engineering - VLA		SS		FP		Lockheed Martin: VLA		Akron, OH		7.606		0.000				0.000				0.000										0.000		7.606		

		Systems Engineering - HAAWC						NSWC PMA 290		Patuxent, MD		9.582		0.000				0.000				0.000										0.000		9.582		

		Systems Engineering - HAAWC						NAWCWD		China Lake		6.606		0.000				0.000				0.000										0.000		6.606		

		Systems Enginnering - HAAWC		C		CPFF		John Hopkins University		Baltimore, MD		0.050		0.000				0.000				0.000										0.000		0.050		

		System Test & Evaluation - HAAWC						NUWC		Newport/Keyport		21.931		0.000				0.000				0.000										0.000		21.931		

		Hardware Development - ADV LWT						NUWC		Newport		0.000		1.218		2017-10		0.000				0.000										0.000		1.218		

		Hardware Development - ADV LWT						NUWC		Keyport		0.000		0.300		2017-10		0.000				0.000										0.000		0.300		

		Hardware Development - ADV LWT						NSWC		Indian Head, MD		0.000		0.270		2017-10		0.000				0.000										0.000		0.270		

		Software Development - APB 6						NUWC		Newport		0.000		0.000				0.395		2018-12		0.403		2019-11								0.000		0.798		

		Software Development - FCT program		C		BA		NUWC		Newport/Keyport		0.000		1.150		2018-07		0.000				0.000										0.000		1.150		

		Hardware Development - ADV LWT						NAVSEA		Washington, DC		0.000		0.025		2018-07		0.000				0.000										0.000		0.025		

		Hardware Development - ADV LWT						NAVAIR		Pax River, MD		0.000		0.025		2018-07		0.000				0.000										0.000		0.025		

		Support

		Hardware Development						NUWC		Newport/Keyport		5.347		0.185		2017-11		0.000				0.000										0.000		5.532		

		Program Management Support						NUWC		Newport/Keyport		8.805		0.468		2017-12		1.672		2018-11		1.193		2019-11								0.000		12.138		

		Program Management Support		C		BA		ARL/PSU		Philadephia, PA		0.441		0.000				0.000				0.000										0.000		0.441		

		Program Management Support						NAVSEA		Not Specified		0.168		0.000				0.000				0.000										0.000		0.168		

		Systems Engineering						NUWC		Newport/Keyport		0.120		0.000				0.235		2018-11		0.000										0.000		0.355		

		System Test and Evaluation						NUWC		Newport/Keyport		30.293		0.000		2017-11		0.565		2018-11		0.428		2019-11								0.000		31.286		

		Hardware Development						NSWC		Indian Head, MD		0.000		0.000		2017-10		0.000				0.000										0.000		0.000		

		Program Management Support						NSWC		Indian Head, MD		0.000		0.000		2017-10		0.000				0.000										0.000		0.000		

		Test and Evaluation

		Systems Engineering - MK 54 MOD 1						NSWC		Carderock		1.259		0.000				0.000				0.000										0.000		1.259		

		System Test and Evaluation - PRIOR YEAR						NUWC		Newport/Keyport		32.191		0.000				0.000				0.000										0.000		32.191		

		System Test and Evalution - MK 54 MOD 1						NUWC		Keyport		2.454		0.863		2017-12		4.242		2019-01		4.351		2019-11								0.000		11.910		

		System Test and Evaluation - MK 54 MOD 1						NUWC		Newport		3.923		3.218		2017-12		12.601		2018-11		6.978		2019-11								0.000		26.720		

		System Test and Evaluation - MK 54 MOD 1						NSWC		Indian Head, MD		1.576		0.000				0.100		2018-11		0.100		2019-11								0.000		1.776		

		System Test and Evaluation - MK 54 MOD 1		C		CPIF		ARL/PSU		Philadephia, PA		0.068		0.000				0.000				0.288		2019-11								0.000		0.356		

		System Test and Evaluation - MK 54 MOD 1						Aberdeen Test Center		Aberdeen, MD		0.731		0.000				0.000				0.000										0.000		0.731		

		System Test and Evaluation - MK 54 MOD 1						OPTEVFOR		Not Specified		1.000		0.629		2017-11		0.500		2018-11		1.235		2019-11								0.000		3.364		

		System Test and Evaluation - PRIOR YEAR						OPTEVFOR		Not Specified		3.490		0.000				0.000				0.000										0.000		3.490		

		System Test and Evaluation - HAAWC						OPTEVFOR		Not Specified		0.750		0.000				0.000				0.000										0.000		0.750		

		System Test and Evaluation - HAAWC						NSWC		Dalgren, VA		0.091		0.000				0.000				0.000										0.000		0.091		

		System Test and Evaluation - HAAWC						NUWC		Keyport		0.618		0.000				0.000				0.000										0.000		0.618		

		System Test and Evaluation - HAAWC						NUWC		Newport		0.000		0.000				0.000				0.000										0.000		0.000		

		System Test and Evaluation - WEAPON TRANSPORT						NUWC		Keyport		0.053		0.028		2017-10		0.000				0.000										0.000		0.081		

		System Test and Evaluation  - ADV LWT						NUWC		Newport		0.000		0.000		2017-10		0.000				0.000										0.000		0.000		

		System Test and Evalution - ADV LWT						NUWC		Keyport		0.000		0.000		2017-10		0.000				0.000										0.000		0.000		

		System Test and Evaluation - ADV LWT						NSWC		Indian Head, MD		0.000		0.000		2017-10		0.000				0.000										0.000		0.000		

		System Test and Evalution - MK54 MOD 1						NAVSEA		Washington, DC		0.000		0.039		2017-10		0.000				0.000										0.000		0.039		

		Management Services

		Travel						NAVSEA		Washington, DC		0.487		0.020		2018-01		0.028		2019-02		0.028		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		FPIF		EWCSS		Washington, DC		4.496		0.300		2018-03		0.462		2019-02		0.471		2019-11								0.000		5.729		

		Program Management Support		C		CPFF		ARL/PSU		Philadephia, PA		0.588		0.000				0.000				0.000										0.000		0.588		

		Program Management Support						NAVSEA		Washington, DC		0.093		0.000				0.000				0.000										0.000		0.093		

		Acquisition Workforce Fund						Not Specified		Not Specified		0.226		0.000				0.000				0.000										0.000		0.226		

		1319 / 5		PE 0604610N / Lightweight Torpedo Development		3418 / Advanced Anti-Submarine Lightweight Torpedo		

		Product Development

		Software Development						NUWC NPT		Newport, RI		0.000		0.000				3.297		2018-12		3.500		2019-11								0.000		6.797		

		Software Development		C		CPFF		Carnegie Mellon		Pittsburgh, PA		0.000		0.000				0.400		2019-01		0.400		2019-11								0.000		0.800		

		Hardware Development						NUWC NPT		Newport, RI		0.000		0.000				1.800		2018-12		0.850		2019-11								Continuing		Continuing		Continuing

		Hardware Development						NUWC KPT		Keyport, WA		0.000		0.000				0.350		2018-12		0.500		2019-11								0.000		0.850		

		Hardware Development						NSWC, IH		Indian Head, MD		0.000		0.000				0.900		2018-12		0.900		2019-11								0.000		1.800		

		Hardware Development - AUR		C		CPFF		ARL/PSU		State College, PA		0.000		0.000				4.500		2019-01		7.150		2019-11								0.000		11.650		

		Hardware Development						PEO-IWS		Washington, DC		0.000		0.000				4.650		2019-05		4.000		2019-11								0.000		8.650		

		Hardware Development						NAVAIR		Pax River, MD		0.000		0.000				0.250		2018-12		16.450		2019-11								0.000		16.700		

		Hardware Development - G&C		C		CPIF		OTA - Progeny		Manassas, VA		0.000		0.000				1.800		2019-03		6.000		2020-01								0.000		7.800		

		Hardware Development - New engine		C		CPIF		OTA - Aerojet Rocketdyne		Huntsville, AL		0.000		0.000				7.600		2019-03		26.900		2020-01								0.000		34.500		

		Hardware Development - Otto Fuel		C		CPIF		OTA - Aerojet Rocketdyne		Huntsville, AL		0.000		0.000				1.700		2019-03		2.500		2020-01								0.000		4.200		

		Hardware Development - Warhead		C		CPIF		OTA - Northrop Grumman Innovation Systems		Plymouth, MN		0.000		0.000				4.000		2019-03		18.500		2020-01								0.000		22.500		

		Hardware Development - AUR		C		CPIF		OTA - Raytheon		Portsmouth, RI		0.000		0.000				1.000		2019-03		8.000		2020-01								0.000		9.000		

		Hardware Development - FES Development		C		CPIF		OTA - TBD		TBD		0.000		0.000				0.000		2019-04		3.524		2020-01								0.000		3.524		

		Hardware Development - AUR Test Set Development		C		CPIF		OTA - TBD		TBD		0.000		0.000				0.000		2019-04		11.000		2020-01								0.000		11.000		

		Support

		Systems Engineering						NUWC NPT		Newport, RI		0.000		0.000				0.200		2018-11		1.700		2019-11								0.000		1.900		

		Systems Engineering						NUWC KPT		Keyport, WA		0.000		0.000				0.000		2018-11		4.600		2019-11								0.000		4.600		

		Hardware Development						NUWC NPT		Newport, RI		0.000		0.000				0.200		2018-11		0.000										0.000		0.200		

		Program Management Support						NUWC NPT		Newport, RI		0.000		0.000				0.591		2018-11		0.591		2019-11								0.000		1.182		

		Test and Evaluation

		System Test and Evaluation						NUWC NPT		Newport, RI		0.000		0.000				0.700		2019-03		4.400		2019-11								0.000		5.100		

		System Test and Evaluation						NSWC IH		Indian Head, MD		0.000		0.000				0.200		2019-03		0.200		2019-11								0.000		0.400		

		System Test and Evaluation		C		CPIF		Raytheon		Portsmouth, RI		0.000		0.000				0.900		2019-03		0.270		2020-01								0.000		1.170		

		System Test and Evaluation						NUWC KPT		Keyport, WA		0.000		0.000				1.100		2019-03		1.400		2019-11								0.000		2.500		

		Management Services

		Program Management Support		C		FPIF		EWCSS		Washington, DC		0.000		0.000				0.262		2018-11		0.462		2020-01								0.000		0.724		

		1319 / 5		PE 0604654N / JT Service EOD		1829 / Expl Ord Disp Proc		

		Product Development

		Foreign Mine Acquisition						NSWCIHEODTD		Indian Head, MD		12.757		1.946		2017-11		1.859		2018-11		2.270		2019-11								Continuing		Continuing		Continuing

		Special Mission OCO						NSWCIHEODTD		Indian Head, MD		3.500		0.000				0.000				0.000										0.000		3.500		

		Ordnance and Weapons Systems Procedures Development						NSWCIHEODTD		Indian Head, MD		192.212		2.660		2017-11		2.709		2018-11		3.446		2019-11								Continuing		Continuing		Continuing

		Improvised Explosive Device {IED}, Weapons of Mass Destruction {WMD} Countermeasures						NSWCIHEODTD		Indian Head, MD		53.224		2.131		2017-11		1.829		2018-11		1.825		2019-11								Continuing		Continuing		Continuing

		Foreign Mine Acquisition						NSWCPC		Panama City, FL		23.450		0.130		2017-11		0.130		2018-11		0.130		2019-11								Continuing		Continuing		Continuing

		Program Management Personnel						NSWCIHEODTD		Indian Head, MD		4.940		0.275		2017-10		0.280		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Miscellaneous						NSWCIHEODTD		Indian Head, MD		17.089		0.307		2017-11		0.300		2018-11		0.316		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604657M / (U)MARINE CORPS GROUND COMBAT/SUPPORTING ARMS SYST		7400 / Combat Capability Development Transition		

		Product Development

		OPF Development		C		FFP		TBD		TBD		0.000		0.000				0.000				18.128		2020-02								0.000		18.128		

		Support

		OPF Engineering Support						PM AMRDEC		Huntsville, AL		0.000		0.000				0.000				1.957		2019-11								0.000		1.957		

		Test and Evaluation

		OPF Developmental Test						PM AMRDEC		Huntsville, AL		0.000		0.000				0.000				1.915		2019-11								0.000		1.915		

		1319 / 5		PE 0604703N / Personnel, Trng, Sim, & Human Factors		1822 / Manpower Pers & Human Fact System		

		Support

		Development Support						NPRST		Millington, TN		9.140		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development Support						CNP		Washington, DC		11.900		1.429		2018-01		4.739		2019-01		4.000		2020-01								Continuing		Continuing		Continuing

		Development Support						NPC PMW-240		Millington, TN		2.630		0.000				0.000				0.000										0.000		2.630		

		Development Support						NAWC-TSD		Orlando, FL		2.045		0.900		2018-11		1.800		2019-11		1.500		2020-01								Continuing		Continuing		Continuing

		Development Support						SPAWAR		New Orleans, LA		3.300		1.800		2018-01		0.000				0.000										3.600		8.700		

		Development Support						NPC, HP Texas		Millington, TN		1.450		0.000				0.000				0.000										0.000		1.450		

		Development Support						CNRC PMW 240		Millington, TN		3.700		0.000				0.000				0.000										0.000		3.700		

		Development Support						NWC		Newport, RI		0.692		0.000				0.000				0.000										0.000		0.692		

		Transformation ADE Data and Analytics						PMW-240		Various Locations		0.000		5.000		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Transformation MPTE Core Pilot Launch						PMW-240		Various Locations		1.509		15.100		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Need Item Text		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0604727N / Joint Standoff Weapon Systems		2068 / Joint Standoff Weapon (JSOW)		

		Product Development

		JSOW System Engineering						National Security Agency		Fort Meade, MD		1.259		0.000				0.000				0.000										0.000		1.259		

		JSOW Prior year Prod Dev no longer funded in the FYDP						Various		Various		802.617		0.000				0.000				0.000										0.000		802.617		

		JSOW ER Product Development		SS		CPIF		Raytheon Missile Systems		Tucson, AZ		0.000		0.000				0.000				13.046		2020-03								194.820		207.866		139.180

		Support

		JSOW Software Development		SS		CPFF		Various		Various		6.414		0.418		2018-02		0.441		2019-03		0.439		2020-03								4.816		12.528		12.526

		JSOW Prior year Support no longer funded in the FYDP						Various		Various		8.007		0.000				0.000				0.000										0.000		8.007		

		JSOW ER Government Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				1.500		2019-11								15.000		16.500		

		JSOW ER Government Support						NAWCWD		China Lake, CA		0.000		0.000				0.000				3.000		2019-11								20.000		23.000		

		Test and Evaluation

		JSOW Oper Test and Evaluation						COMOPTEVFOR		Norfolk, VA		20.886		0.000				0.000				0.000										20.000		40.886		

		JSOW Prior year T&E no longer funded in the FYDP						NAWCWD		China Lake, CA		34.034		0.000				0.000				0.000										25.000		59.034		

		Management Services

		JSOW Prior year Mgmt no longer funded in the FYDP						Various		Various		25.504		0.000				0.000				0.000										0.000		25.504		

		JSOW ER Government Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.500		2019-11								2.000		2.500		

		JSOW ER Project Management Support		C		CPFF		NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.200		2019-11								2.000		2.200		2.200

		JSOW ER Travel						NAVAIR		Patuxent River, MD		0.000		0.000				0.000				0.040		2019-11								0.500		0.540		

		1319 / 5		PE 0604755N / Ship Self Def (Detect & Cntrl)		2178 / QRCC		

		Product Development

		PD - ACB12/TI12 / LSD - PSEA / SW Dev		SS		CPIF		RSC IDS (5128)		San Diego, CA		121.808		8.006		2017-12		18.433		2019-12		17.198		2020-01								Continuing		Continuing		Continuing

		PD - ACB12/TI12 / LSD / AMIIP - PSEA / SW Dev		SS		CPAF		RSC IDS (5122)		San Diego, CA		38.416		0.000				0.000				0.000										0.000		38.416		

		PD - ACB12/TI12 / LSD - SE		SS		CPFF		JHU/APL		Laurel, MD		73.144		1.250		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		PD - ACB12/TI12 / LSD - SW Dev/PL-STM		SS		CPAF		Gen. Dyn. (5100)		Fairfax, VA		3.628		0.000				0.000				0.000										0.000		3.628		

		PD - ACB12/TI12 / LSD - SE						NSWC DD		Dalhgren, VA		81.919		1.150		2017-12		1.993		2018-12		4.584		2019-11								Continuing		Continuing		Continuing

		PD - ACB12/TI12 / LSD - SE / ILS						CDSA DN		Dam Neck, VA		22.927		0.000				0.000				0.000										Continuing		Continuing		Continuing

		PD - ACB12/TI12 / LSD - SE&I/Force Pt		C		CPIF		RSC (IIS)		Suffolk, VA		0.976		0.000				0.000				0.000										0.000		0.976		

		PD - ACB12/TI12 / LSD - LBET/Training I						NSWC PHD		Pt Hueneme, CA		31.774		0.975		2017-12		1.792		2018-11		3.453		2019-11								Continuing		Continuing		Continuing

		PD - ACB12/TI12 / LSD - CVN78 LBET/Metrics/On-site Support						NSWC Corona		Corona, CA		1.148		0.125		2017-11		0.200		2018-11		0.432		2019-11								0.000		1.905		

		PD - ACB12/TI12 / LSD -Navy Link Cert/Cross-Domain Spt						SPAWAR		San Diego, CA		0.435		0.000				0.000				0.000										0.000		0.435		

		PD - ACB12/TI12 / LSD - Moriah Integration						NAVAIR		Lakehurst, NJ		0.309		0.000				0.000				0.000										0.000		0.309		

		PD - ACB12/ CVN78 LBET w/DBR/RES		SS		CPIF		RSC IDS		Sudbury, MA		5.080		0.000				0.000				0.000										0.000		5.080		

		PD - ACB12/ CVN78 LBET w/CEC		SS		CPIF		RSC IDS		St. Petersburg, FL		1.275		0.000				0.000				0.000										0.000		1.275		

		PD - ACB12/ CVN78 LBET w/TPX-42						NAVAIR		St. Indigoes, MD		0.111		0.000				0.000				0.000										0.000		0.111		

		PD - ACB12/TI-16/TI12H - HW Dev / ILS / EDM Proc (DN)						CDSA DN		Dam Neck, VA		11.451		0.000				0.000				0.000										Continuing		Continuing		Continuing

		PD - ACB12/TI-16/TI12H - HW Eng						NSWC DD		Dalhgren, VA		10.183		2.480		2017-12		0.000				0.834		2019-11								Continuing		Continuing		Continuing

		PD - ACB12/TI-16/TI12H - SW Migration PSEA		SS		CPIF		RSC IDS (5128)		San Diego, CA		23.371		26.232		2017-12		0.000				5.753		2019-12								Continuing		Continuing		Continuing

		PD - ACB12/TI-16/TI12H - SE		SS		CPFF		JHU/APL		Laurel, MD		1.486		2.000		2017-12		0.000				0.632		2019-12								0.000		4.118		

		PD - ACB12/TI-16/TI12H - LBET/Training Course Development						NSWC-PHD		Pt Hueneme, CA		0.575		2.000		2017-11		0.000				1.082		2019-11								Continuing		Continuing		Continuing

		PD - ACB12/TI-16/TI12H  - Metrics/On-Site Sprt						NSWC Corona		Corona, CA		0.669		0.418		2017-11		0.000				0.457		2019-11								0.000		1.544		

		PD - ACB12/TI-16/TI12H - CPS Engnr		C		IDIQ		GTS		Virginia Beach, VA		0.042		0.000				0.000				0.000										0.000		0.042		

		PD - ACB12/TI-16/TI12H - Navy Link Cert/Cross-Domain Sprt						SPAWAR		San Diego, CA		0.000		0.326		2017-11		0.000				0.000										0.000		0.326		

		PD - Cyber Resiliency / BDC PSEA SW DEV'T		SS		CPIF		RSC IDS (5128)		San Diego, CA		6.131		3.421		2017-12		1.000		2018-12		0.932		2019-12								Continuing		Continuing		Continuing

		PD - Cyber Resiliency / BDC REQT & ENG		SS		CPFF		JHU/APL		Laurel, MD		1.237		1.213		2017-12		2.050		2018-12		3.257		2019-12								Continuing		Continuing		Continuing

		PD - Cyber Resiliency / BDC SE						NSWC-DD		Dalhgren, VA		2.724		1.422		2017-11		0.000				0.932		2019-11								Continuing		Continuing		Continuing

		PD - Cyber Resiliency / BDC HW EDM						CDSA DN		Dam Neck, VA		0.864		0.000				0.000				0.000										Continuing		Continuing		Continuing

		PD - Cyber Resiliency / BDC CSTK DEV'T		C		CPIF		Progeny Systems Corp		Manassas, VA		0.181		0.712		2018-06		3.500		2018-12		3.932		2020-01								Continuing		Continuing		Continuing

		PD - Cyber Resiliency / BDC NETWORK TOPOLGY						G2OPS		Washington DC		0.207		0.000		2017-11		0.667		2018-11		0.632		2019-12								0.000		1.506		

		PD - Cyber Resiliency / BDC ILS						NSWC PHD		Port Hueneme, CA		0.657		0.450		2017-11		0.000				0.000										0.000		1.107		

		PD - Cyber Resiliency / BDC MODELING						NSWCPD		Philadelphia, PA		0.000		0.125		2018-05		0.125		2018-11		0.125		2019-11								0.000		0.375		

		PD - Cyber Resiliency /BDC SEIT		C		CPIF		Gryphon/DELTA		Washington DC		0.000		0.550		2017-12		0.550		2018-12		0.632		2019-12								0.000		1.732		

		PD - Cyber Resiliency / BDC CSEA		C		CPAF		CSEA Contract		TBD		0.000		0.000				4.000		2019-06		17.932		2019-10								0.000		21.932		

		PD - TI-16TR/TI22 - HW Engineering		C		CPFF		Gryphon		Washington DC		0.000		0.000				0.000				0.682		2019-12								0.000		0.682		

		PD - TI-16TR/TI22 -HW Engineering						NSWC-DD		Dalhgren, VA		0.100		0.920		2017-11		5.383		2018-11		9.286		2019-11								0.000		15.689		

		PD - HQ Travel						PEO IWS		Washington DC		0.370		0.150		2017-11		0.150		2018-11		0.175		2019-10								Continuing		Continuing		Continuing

		PD - SE/Dev/Integrate		SS		CPAF		Rayth(5412) (RIDS)		Portsmouth, RI		83.451		0.000				0.000				0.000										0.000		83.451		

		PD - F35B Integration  / LHA / LHD		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				8.462		2018-12		0.932		2019-12								0.000		9.394		

		PD - F35B Integration  / LHA / LHD						NSWC DD		Dalhgren, VA		0.000		0.000				7.692		2018-11		3.932		2019-11								0.000		11.624		

		PD - F35B Integration  / LHA / LHD		C		CPIF		SEI&T		Washington DC		0.000		0.000				3.846		2018-12		0.000										0.000		3.846		

		PD - F35B/C - ICS Link 16 Integration		C		CPFF		JHU/APL		Laurel, MD		0.000		0.000				1.100		2018-12		1.182		2019-12								0.000		2.282		

		PD - F35B Integration  / LHA / LHD						PEO LS		Quantico, VA		0.000		0.000				0.000				8.431		2019-12								0.000		8.431		

		PD - F35B/C - ICS Link 16 Integration						NSWC DD		Dalhgren, VA		0.000		0.000				1.000		2018-11		1.931		2019-11								0.000		2.931		

		PD - F35B Integration  / LHA / LHD		C		CPIF		CSEA		TBD		0.000		0.000				0.000				6.181		2019-10								0.000		6.181		

		PD - F35B/C - ICS Link 16 Integration		C		CPIF		SEI&T		Washington DC		0.000		0.000				0.500		2018-12		0.682		2019-12								0.000		1.182		

		PD - F35B Integration  / LHA / LHD						PEO C4I		San Diego, CA		0.000		0.000				0.000				5.181		2019-12								0.000		5.181		

		PD - Misc - Prior Year Cum Cost		C		BA		Misc		Washington DC		278.994		0.000				0.000				0.000										0.000		278.994		

		PD - PM Prod Development		C		CPIF		various		various		33.586		2.943		2017-12		3.000		2018-12		2.994		2019-12								0.000		42.523		

		CSI - ACB20 (Less EASR) - SE						NSWC COR		Corona, CA		0.000		0.000				0.450		2018-11		0.557		2019-11								0.000		1.007		

		CSI - ACB20 (Less EASR) - SE						NSWC DD		Dalhgren, VA		0.000		5.520		2017-11		6.399		2018-11		3.750		2019-11								0.000		15.669		

		CSI - ACB20 (Less EASR) - SE						NSWC PHD		Port Huneme, CA		0.000		0.323		2017-11		1.250		2018-11		1.432		2019-11								0.000		3.005		

		CSI - ACB20 (Less EASR) - SE						NUWC KP		Keyport, WA		0.000		0.161		2017-11		0.175		2018-11		0.200		2019-11								0.000		0.536		

		CSI - ACB20 (Less EASR) - SE		SS		CPAF		Rayth (RIDS)		Portsmouth, RI		0.000		1.075		2017-12		0.000				0.000										0.000		1.075		

		CSI - ACB20 (Less EASR) - SEI&T		C		CPFF		Gryphon		Washington DC		0.000		3.062		2017-12		2.233		2018-12		1.956		2019-12								0.000		7.251		

		CSI - ACB20 (Less EASR) - SE		SS		CPFF		JHU/APL		Laurel, MD		0.000		5.458		2017-12		5.906		2018-12		3.082		2019-12								0.000		14.446		

		CSI - ACB20 (Less EASR) -  SE		C		CPAF		CSEA Contract		TBD		0.000		0.000				11.935		2019-06		15.428		2019-10								0.000		27.363		

		CSI - FCLIP Phase 2 - PSEA		SS		CPIF		RSC IDS (5128)		San Diego, CA		12.197		7.527		2017-12		5.370		2018-12		0.000										Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE		SS		CPFF		JHU/APL		Laurel, MD		9.460		2.258		2017-12		1.598		2018-11		0.606		2019-12								Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE						NSWC-DD		Dahlgren, VA		1.697		0.724		2017-11		1.016		2018-11		0.245		2019-11								Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE						CDSA DN		Dam Neck, VA		0.125		0.000				0.000				0.000										0.000		0.125		

		CSI - FCLIP Phase 2 - SE						NSWC PHD		Pt Hueneme, CA		0.406		0.452		2017-11		1.308		2018-11		1.052		2019-11								Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE / Planning		C		CPIF		Delta Resources		Alexandria, VA		0.339		0.000				0.000				0.000										0.000		0.339		

		CSI - FCLIP Phase 2 - SE & I		C		CPIF		RSC IIS (4112)		Suffolk, VA		2.136		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SEI&T		C		CPFF		Gryphon/Delta		Washington DC		0.527		0.951		2017-12		2.019		2018-12		0.000										0.000		3.497		

		CSI - FCLIP Phase 2 - SE Multi-Link Antenna						IWS 5		TBD		0.250		0.000				0.000				0.000										0.000		0.250		

		CSI - FCLIP Phase 2 - SE RAM/ESSM						NAWC		China Lake		1.897		0.591		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE RAM/CIWS		SS		CPFF		RSC(5432/5410)		Tucson, AZ		1.080		1.882		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE						NSWC		Crane, IN		0.250		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - FCLIP Phase 2 - SE						NSWC COR		Corona, CA		0.000		0.000				0.252		2018-11		0.244		2019-11								0.000		0.496		

		CSI - FCLIP Phase 2 - SE / SW Dev		SS		CPAF		Rayth (RIDS)		Portsmouth, RI		7.552		2.903		2017-12		0.000				0.000										0.000		10.455		

		CSI - FCLIP Phase 2 - SE						NUWC KP		Keyport, WA		0.200		0.269		2017-11		0.000				0.000										0.000		0.469		

		CSI - FTIIP - PSEA - SW Dev		SS		CPIF		RSC IDS (5128)		San Diego, CA		3.044		7.429		2017-12		6.461		2018-12		2.241		2019-12								Continuing		Continuing		Continuing

		CSI - FTIIP - SE		C		BA		JHU/APL		Laurel, MD		0.151		0.300		2017-11		0.580		2018-11		0.431		2019-12								0.000		1.462		

		CSI - FTIIP - SE						NSWC-DD		Dahlgren, VA		1.077		3.602		2017-11		1.489		2018-11		1.156		2019-11								Continuing		Continuing		Continuing

		CSI - FTIIP - SE						CDSA DN		Dam Neck, VA		0.616		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - FTIIP - SE&I		C		CPIF		RSC IIS (4112)		Suffolk, VA		0.495		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - FTIIP - SE						NSWC PHD		Port Hueneme, CA		0.000		0.215		2017-11		0.000				0.456		2019-11								0.000		0.671		

		CSI - FTIIP  -  SEI&T		C		CPFF		Gryphon		Washington DC		0.731		1.004		2017-12		1.830		2018-12		1.447		2019-12								0.000		5.012		

		CSI - FTIIP  -  SE						NUWC KP		Keyport, WA		0.186		0.000				0.200		2018-11		0.225		2019-11								0.000		0.611		

		CSI - ICS SE - PSEA SE		SS		CPIF		RSC IDS (5128)		San Diego, CA		1.139		0.215		2017-12		0.000				0.000										0.000		1.354		

		CSI - ICS SE -  SE&I		C		CPIF		RSC (IIS)		Suffolk, VA		2.404		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - ICS SE - SEA 05C		C		BA		SEA 05C		Washington DC		0.402		0.215		2017-11		0.000				0.000										0.000		0.617		

		CSI - ICS SE  - SEI&T		C		CPFF		Gryphon		Washington DC		1.427		1.222		2017-11		2.817		2018-11		2.282		2019-12								0.000		7.748		

		CSI - ICS SE		SS		CPFF		JHU/APL		Laurel, MD		4.274		1.450		2017-12		1.448		2018-12		1.581		2019-12								Continuing		Continuing		Continuing

		CSI - ICS SE						NSWC DD		Dalhgren, VA		3.907		1.669		2017-11		1.635		2018-11		1.677		2019-11								Continuing		Continuing		Continuing

		CSI - ICS SE						CDSA DN		Dam Neck, VA		0.515		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CSI - ICS SE						NUWC KP		Keyport, WA		0.403		0.269		2017-11		0.225		2018-11		0.186		2019-11								0.000		1.083		

		CSI - ICS SE		C		CPIF		Delta Resources		Virginia Beach, VA		0.205		0.000				0.000				0.000										0.000		0.205		

		CSI - ICS SE						MITRE		McLean, VA		0.300		0.000				0.000				0.000										0.000		0.300		

		CSI - ICS SE		C		CPAF		CSEA Contract		TBD		0.000		0.000				0.500		2019-06		0.431		2019-10								0.000		0.931		

		CSI - EASR / ESS SE		SS		CPFF		JHU/APL		Laurel, MD		1.817		3.575		2017-12		1.648		2018-12		0.882		2019-12								Continuing		Continuing		Continuing

		CSI - EASR / ESS SE						NSWC DD		Dalhgren, VA		1.718		2.970		2017-11		4.371		2018-11		1.766		2019-11								Continuing		Continuing		Continuing

		CSI - EASR / ESS / SEI&T		C		CPFF		Gryphon		Washington DC		1.896		2.344		2017-11		3.296		2018-11		1.538		2019-12								0.000		9.074		

		CSI - EASR / ESS SE						CDSA DN		Dam Neck, VA		0.273		0.000				0.000				0.000										0.000		0.273		

		CSI - EASR / ESS SE		C		CPAF		RSC (5202)		St. Pete, FL		0.246		0.788		2017-11		0.000				0.000										0.000		1.034		

		CSI - EASR / ERS SE						NSWC PHD		Port Huneme, CA		0.000		0.323		2017-11		0.685		2018-11		0.277		2019-11								0.000		1.285		

		CSI - EASR / ERS SE		C		CPAF		CSEA Contract		TBD		0.000		0.000				9.100		2019-06		6.100		2019-10								0.000		15.200		

		Test and Evaluation

		DT&E (PHD)						NSWC PHD		Port Hueneme, CA		105.000		5.286		2017-11		6.029		2018-11		5.816		2019-11								Continuing		Continuing		Continuing

		DT&E (SCSC-WI)						SCSC-WI		Wallops Is, VA		73.510		6.954		2017-11		7.450		2018-11		7.592		2019-11								Continuing		Continuing		Continuing

		DT&E (JHU/APL)		SS		CPFF		JHU/APL		Laurel, MD		25.287		2.929		2017-12		3.356		2018-12		2.517		2019-12								Continuing		Continuing		Continuing

		DT&E (Corona)						NSWC Corona		Corona, CA		14.488		2.959		2017-11		2.603		2018-11		2.450		2019-11								Continuing		Continuing		Continuing

		DT&E (RAM/CIWS//ESSM) (RSC)		SS		CPFF		RSC(5432/5410)		Tucson, AZ		4.100		0.424		2017-11		0.404		2018-11		0.250		2019-12								Continuing		Continuing		Continuing

		DT&E/CST (DD - CST)						NSWC DD		Dahlgren, VA		26.315		6.404		2017-11		5.352		2018-11		5.240		2019-11								Continuing		Continuing		Continuing

		DT&E (COTF)						OPTEVFOR		Norfolk, VA		5.834		1.231		2017-11		1.243		2018-11		1.172		2019-11								Continuing		Continuing		Continuing

		DT&E (CDSA-DN)						CDSA DN		Dam Neck, VA		4.656		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DT&E (engility)		C		CPIF		Engility		Virginia Beach, VA		3.037		1.292		2017-12		1.592		2018-12		1.318		2019-12								0.000		7.239		

		DT&E (SPAWAR-SD)						SPAWAR		San Diego, CA		5.780		0.000				0.000				0.000										0.000		5.780		

		DT&E (Raytheon - St. Pete)		SS		CPAF		RSC (5202)		St. Pete, FL		4.708		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DT&E (RAM/ESSM) (China Lake)						NAWC		China Lake, CA		1.150		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DT&E (Raytheon - SE&I)		C		CPIF		Rayth - IIS		Suffolk, Va.		0.571		0.000				0.000				0.000										0.000		0.571		

		DT&E Raytheon - PSEA		SS		CPIF		RSC (5128)		San Diego, CA		0.182		0.000				0.000				0.000										0.000		0.182		

		DT&E (GD/AIS - IWS 1.0)		SS		CPAF		GD/AIS		Fairfax Va.		0.266		0.000				0.000				0.000										0.000		0.266		

		DT&E (Raytheon - RIDS)		SS		CPAF		RSC (5412)		Portsmouth, RI		1.902		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0604755N / Ship Self Def (Detect & Cntrl)		3172 / Joint Non-Lethal Weapons		

		Product Development

		System Engineering						NSWC Panama City		Panama City, FL		0.000		3.765		2018-06		1.661		2019-01		0.500		2020-01								Continuing		Continuing		Continuing

		System Engineering						Army SOC		TBD		0.000		0.000				0.400		2019-02		0.000										0.000		0.808		

		System Engineering						NSWC Dahlgren		Dahlgren, VA		17.057		0.600		2018-01		0.238		2019-01		0.272		2020-01								Continuing		Continuing		Continuing

		System Engineering						NSWC Port Hueneme		Port Hueneme, CA		0.628		0.000				0.000				0.000										Continuing		Continuing		Continuing

		System Engineering						NSWC Crane		Crane, IN		0.580		0.175		2018-01		0.700		2019-02		0.000										Continuing		Continuing		Continuing

		Support

		Engineering Services (NSWC)						NSWC Dahlgren		Dahlgren, VA		4.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Engineering Services						Army NVESD		Ft. Belvoir, VA		0.000		0.000				0.750		2019-02		0.000										0.000		0.750		

		Program Management						NUWC Newport		Newport, RI		2.857		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Engineering Services (NSWC)						NSWC Panama City		Panama City, FL		2.075		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation						NSWC Dahlgren		Dahlgren, VA		3.300		0.309		2018-01		0.000				0.200		2020-03								Continuing		Continuing		Continuing

		Test and Evaluation						Military Sealift Command		Washington, DC		2.200		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NSWC Carderock		Carderock, MD		0.000		0.193		2018-04		0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation						NSWC Panama City		Panama City, FL		0.000		0.000				0.000				0.628		2019-12								0.000		0.628		

		Test and Evaluation						COMOPTEVFOR		Norfolk, VA		4.925		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Program Management						NSWC Panama City		Panama City, FL		0.000		0.000				0.125		2019-01		0.250		2020-01								0.000		0.375		

		Program Management						NSWC Dahlgren		Dahlgren, VA		6.964		0.098		2018-01		0.118		2019-01		0.250		2020-01								Continuing		Continuing		Continuing

		1319 / 5		PE 0604755N / Ship Self Def (Detect & Cntrl)		3358 / SSDS Training Improvement Program		

		Product Development

		TSTC Sys Eng						NSWC DD		Dahlgren, VA		0.423		0.350		2017-11		0.767		2018-11		0.542		2019-11								0.000		2.082		

		TSTC Sys Eng						CDSA DN		Dam Neck, VA		2.286		0.000				0.000				0.000										0.000		2.286		

		TSTC Sys Eng / Integration		C		CPIF		Raytheon (4112)		Suffolk, VA		1.076		0.079		2017-12		0.275		2018-12		0.185		2019-12								0.000		1.615		

		TSTC TDL Gateway						SPAWAR PMW 150		San Diego, CA		0.421		0.000				0.000		2018-11		0.000										0.000		0.421		

		TSTC Sys Eng / PSEA		SS		CPIF		RSC (5128)		San Diego, CA		3.095		1.665		2017-11		0.258		2018-11		0.000										Continuing		Continuing		Continuing

		TSTC Sys Eng / MH-60R Training Capability						Keyport (NUWC)		Keyport, RI		0.409		0.750		2017-11		0.000		2018-11		0.000										Continuing		Continuing		Continuing

		TSTC Planning Support		C		CPIF		TMB		Washington, DC		0.025		0.000				0.000				0.000										0.000		0.025		

		TSTC ATD						IWS 1.0		Washington, DC		0.000		3.038		2017-12		3.048		2018-12		2.947		2019-12								0.000		9.033		

		TSTC ESSM BLK2/EW Upgrades						Various		Various		4.050		0.000				0.000				0.000										0.000		4.050		

		TSTC EW						IWS 2.0		Washington, DC		0.000		1.019		2017-11		0.000				0.000										0.000		1.019		

		TSTC NCTE						Corona(NSWC)		Corona, CA		0.000		0.405		2017-11		0.000				0.000										0.000		0.405		

		TSTC GWS						IWS 3.0		Washington, DC		0.000		0.041		2017-12		0.000				0.000										0.000		0.041		

		TSTC FTW SENSOR						PEO IWS 2.0		Washington, DC		0.000		0.000				2.353		2018-12		1.976		2019-12								0.000		4.329		

		TSTC FTW FCLIP / CSEA						TBD		Not Specified		0.000		0.000				1.130		2018-12		1.491		2019-12								0.000		2.621		

		TSTC FTW / STRIKE CEC						PEO IWS 6.0		Washington, DC		0.000		0.000				0.000				1.391		2019-12								0.000		1.391		

		1319 / 5		PE 0604755N / Ship Self Def (Detect & Cntrl)		9999 / Congressional Adds		

		Product Development

		CAC2S - SE						NSWC DD		Dahlgren, VA		0.000		0.579		2018-06		0.000				0.000										0.000		0.579		

		CAC2S HW SW license						NSWC CR		Crane, IN		0.000		1.453		2018-06		0.000				0.000										0.000		1.453		

		CAC2S - ID / IQ		C		FFP		SPAWAR PAC		Not Specified		0.000		0.263		2018-06		0.000				0.000										0.000		0.263		

		TBD - SE						TBD		Not Specified		0.000		0.200		2018-07		0.000				0.000										0.000		0.200		

		CAC2S		C		CPIF		Raytheon		San Diego, CA		0.000		0.200		2018-07		0.000				0.000										0.000		0.200		

		CAC2S		C		CPIF		Raytheon - Solipsys		Not Specified		0.000		0.200		2018-07		0.000				0.000										0.000		0.200		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		0167 / 5in Rolling Airframe Missile		

		Product Development

		Block 2 Upgrade		C		CPAF		Various		Various		154.650		0.000				0.000				0.000										0.000		154.650		

		Primary Hardware Dev/Blk 1						Various		Various		10.081		0.000				0.000				0.000										0.000		10.081		

		FCLIP						PHD		CA		0.193		0.000				0.000				0.000										0.000		0.193		

		FCLIP		SS		CPFF		AECOM		VA		0.506		0.211		2018-02		0.257		2018-12		0.244		2019-12								0.000		1.218		

		Raid ECP		SS		CPFF		Raytheon		Tucson/Louisville		15.001		26.296		2017-10		18.574		2018-12		18.162		2019-12								0.000		78.033		

		FCLIP		SS		CPFF		Raytheon		Tucson/Louisville		32.741		4.084		2018-01		5.049		2018-12		1.169		2019-12								0.000		43.043		

		Raid ECP		SS		CPFF		JHU/APL		MD		0.450		0.205		2018-02		0.050		2018-12		0.050		2019-12								0.000		0.755		

		FCLIP						China Lake		CA		1.710		3.337		2018-01		0.480		2018-11		0.458		2019-11								0.000		5.985		

		Raid ECP						China Lake		CA		0.245		1.393		2018-01		0.380		2018-11		0.380		2019-11								0.000		2.398		

		FCLIP		SS		CPFF		JHU/APL		MD		0.236		0.181		2018-02		0.100		2018-12		0.100		2019-12								0.000		0.617		

		Raid ECP						PHD		CA		0.050		0.000				0.000				0.000										0.000		0.050		

		Raid ECP		SS		CPFF		AECOM		VA		0.126		0.587		2018-02		0.378		2018-12		0.378		2019-12								0.000		1.469		

		FCLIP						PT Mugu		CA		0.000		0.025		2018-04		0.000				0.000										0.000		0.025		

		FCLIP						NSWC DD		VA		0.000		0.373		2018-04		0.143		2019-05		0.146		2020-05								0.000		0.662		

		Support

		Studies and Analysis						Various		Various		1.210		0.200		2018-05		0.200		2019-05		0.200		2020-05								0.000		1.810		

		Test and Evaluation

		Test Support		C		CPFF		Raytheon		Tucson		17.338		0.549		2017-11		0.300		2018-11		0.300		2019-11								0.000		18.487		

		Test Support						China Lake/PHD		CA/CA		12.400		0.200		2017-10		0.157		2018-10		0.157		2019-10								Continuing		Continuing		Continuing

		FOT&E						China Lake		PHD, CA		4.701		0.000				0.000				0.000										0.000		4.701		

		Miscellaneous						Various		Various		5.765		0.000				0.000				0.000										0.000		5.765		

		Test Support		SS		CPFF		JHU/APL		MD		0.467		0.150		2017-11		0.100		2018-11		0.100		2019-11								0.000		0.817		

		Integration						Various		Various		0.000		1.719		2018-09		0.000				0.000										0.000		1.719		

		Management Services

		Travel						Program Office		VA		1.612		0.110		2017-10		0.112		2018-10		0.112		2019-10								Continuing		Continuing		Continuing

		Defense Acquisition Workforce Development Fund						various		various		0.147		0.000				0.000				0.000										0.000		0.147		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		0173 / NATO Sea Sparrow		

		Product Development

		ESSM Systems Engineering/Firing Spt						Corona		CA		10.397		0.705		2017-10		0.705		2018-11		0.890		2019-12								0.000		12.697		

		NATO OC System Engineering		C		FFPLOE		Raytheon		RI		1.955		0.000				0.000				0.000										0.000		1.955		

		NATO OC - Software		C		FFPLOE		Raytheon		RI		8.054		0.000				0.000				0.000										0.000		8.054		

		Stalker System Engineering						NSWC Crane		IN		4.782		0.000				0.000				0.000										0.000		4.782		

		Stalker Hardware Engineering						NSWC Crane		IN		14.350		0.000				0.000				0.000										0.000		14.350		

		Stalker Software Engineering						NSWC Crane		IN		2.725		0.000				0.000				0.000										0.000		2.725		

		ESSM Primary Hardware Development		C		CPAF		Raytheon		Tuscon		193.941		0.000				0.000				0.000										0.000		193.941		

		ESSM Ancillary Hardware						Various		Various		71.324		0.000				0.000				0.000										0.000		71.324		

		ESSM Blk 2 EMD		C		CPIF		Raytheon		Tuscon		160.854		92.571		2017-10		44.417		2018-11		22.630		2019-11								0.000		320.472		

		I-Stalker Systems Engineering						NSWC Crane		Crane, IN		0.000		1.288		2018-03		1.617		2018-12		0.000										0.000		2.905		

		TTP		SS		FFP		Raytheon		Tuscon		0.000		14.217		2018-05		16.923		2018-12		18.840		2019-12								0.000		49.980		

		ESSM Blk 2 Risk reduction		SS		FFPLOE		Raytheon		Tuscon		44.150		0.000				0.000				0.000										0.000		44.150		

		NATO OC Systems Engineering SPT						NSWC PHD		CA		0.700		0.000				0.000				0.000										0.000		0.700		

		Dual Band Tranceiver		SS		FFP		Raytheon		Tuscon		4.956		1.199		2017-10		0.000				0.000										0.000		6.155		

		MK 73 Tracker-Illuminator System Continuous Wave Tracker Illuminator Replacement Initiative		SS		FFP		TBD		TBD		0.000		0.000				1.500		2019-06		5.556		2019-11								0.000		7.056		

		BLK 2 Obsolescence and Redesign		SS		FFP		Raytheon		Tuscon		0.000		0.000				0.000				7.000		2020-01								0.000		7.000		

		Support

		NATO System TDA		SS		FP		APL		MD		2.789		0.313		2017-11		0.323		2019-01		0.330		2020-01								Continuing		Continuing		Continuing

		NATO OC		SS		FFP		APL		MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Stalker -ISEA/TDA/RM&A		SS		FFP		various		various		0.750		0.000				0.000				0.000										0.000		0.750		

		ILS/Engineering Support						Various		Various		15.543		0.000				0.000				0.000										0.000		15.543		

		ESSM Blk 2 EMD						APL		MD		11.951		4.218		2017-10		4.285		2018-10		0.828		2019-12								0.000		21.282		

		ESSM Blk 2 EMD						NAWC CL		CA		15.204		5.914		2017-11		6.197		2018-11		0.000										0.000		27.315		

		ESSM Blk 2 EMD						Various		Various		6.259		2.607		2017-11		2.715		2018-11		0.000										0.000		11.581		

		I-Stalker Platform Integration						Norfolk Naval Shipyard (NNSY)		Norfolk, VA		0.000		0.100		2018-06		0.300		2018-12		0.000										0.000		0.400		

		I-Stalker Platform Integration		C		BA		NSWC Dahlgren		Dahlgren, VA		0.000		0.232		2018-03		0.300		2018-12		0.000										0.000		0.532		

		I-Stalker Platform Integration		C		BA		NSWC Crane		Crane, IN		0.000		0.415		2018-03		0.709		2018-11		0.000										0.000		1.124		

		I-Stalker Platform Integration						PSNSY		Puget Sound, WA		0.000		0.100		2018-03		0.400		2018-12		0.000										0.000		0.500		

		NATO OC Support						Dahlgren		VA		2.174		0.000				0.000				0.000										0.000		2.174		

		Dual Band Transceiver						APL		MD		0.600		0.200		2017-12		0.000				0.000										0.000		0.800		

		Dual Band Tranceiver						NAWC CL		CA		1.200		0.400		2017-12		0.000				0.000										0.000		1.600		

		Test and Evaluation

		ESSM Developmental Test & Evaluation						NAWC CL		CA		22.047		0.204		2017-10		0.851		2018-10		0.320		2019-12								Continuing		Continuing		Continuing

		ESSM OPEVAL/TECHEVAL/Test Firings						Corona, IHD, Dahlgren, SNSWC, PHD)		various		18.403		0.285		2017-11		1.500		2018-11		2.041		2019-11								0.000		22.229		

		ESSM Developmental Test & Evaluation		SS		FFP		APL		MD		5.882		0.100		2017-10		0.500		2018-10		3.500		2019-10								Continuing		Continuing		Continuing

		ESSM  Test & Evaluation		C		CPAF		Raytheon		Tuscon		19.917		3.118		2017-11		1.000		2018-11		9.188		2019-11								Continuing		Continuing		Continuing

		ESSM Test & Evaluation						Dahlgren/PHD		VA/CA		2.714		0.372		2017-11		1.098		2018-11		3.298		2019-10								0.000		7.482		

		Developmental Test & Evaluation						Dahlgren		VA		0.418		0.000				0.000				1.980		2019-11								0.000		2.398		

		I-Stalker Development Test and Evaluation						NSWC Crane		IN		0.000		0.264		2018-03		0.300		2018-11		0.000										0.000		0.564		

		Management Services

		ESSM-Support and Performing Activity						PHD/NAWC CL/APL		CA/MD		14.995		0.116		2017-10		1.660		2018-10		2.272		2019-10								Continuing		Continuing		Continuing

		ESSM-Travel						Program Office		VA		3.427		0.100		2017-10		0.100		2018-10		0.200		2019-10								Continuing		Continuing		Continuing

		ESSM-Misc						various		various		2.149		0.000				0.000				0.000										0.000		2.149		2.065

		NATO Travel/Misc						Program Office		various		2.111		0.000				0.000				0.000										0.000		2.111		

		Engineering Support						Various		Various		5.458		0.000				0.000				0.000										0.000		5.458		

		Need Item Text		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		0243 / ALaMO		

		Product Development

		Produce Design Verification hardware, DT Hardware						DOTC		PICATINNY ARSENAL, NJ		5.000		31.408		2018-01		20.097		2019-01		0.000										0.000		56.505		49.300

		Support

		Government Engineering Services						NSWC, DD		Dahlgren, VA		0.493		3.227		2017-10		2.965		2018-11		0.000										0.000		6.685		

		Government Engineering Services						NSWC, IHEODTD		Indian Head, MD		0.101		0.406		2017-10		1.652		2018-11		0.000										0.000		2.159		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		2070 / OTH Missile		

		Product Development

		OTH All Up Round (AUR) Technical Design Agent						NAWC/WD		China Lake, CA		0.000		0.000				1.366		2018-10		2.259		2019-10								0.000		3.625		

		OTH Simulation and Analysis						NSWC/COR		Corona, CA		0.000		0.000				0.290		2018-10		0.290		2019-10								0.000		0.580		

		OTH Weapon System Design Agent						NSWC/DD		Dahlgren, VA		0.000		0.000				0.525		2018-10		0.800		2019-10								0.000		1.325		

		OTH Test & Evaluation / ILS						NSWC/PHD		Port Hueneme, CA		0.000		0.000				0.750		2018-10		1.832		2019-10								0.000		2.582		

		OTH Weapon System Safety						NSWC/DD		Dahlgren, VA		0.000		0.000				0.220		2018-10		0.500		2019-10								0.000		0.720		

		Weapons Systems Engineering Planning		SS		CPFF		JHU/APL		Laurel, MD		0.000		0.000				0.462		2018-12		0.600		2019-12								0.000		1.062		

		OEM Engineering Support		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				3.200		2018-11		1.000		2019-11								0.000		4.200		

		Test & Evaluation Assets		C		FFP		Raytheon		Tucson, AZ		0.000		0.000				12.000		2018-11		15.638		2019-11								0.000		27.638		

		Range & Target						Various		Various		0.000		0.000				0.000				4.100		2019-10								0.000		4.100		

		Management Services

		OTH Contractor Acquisiton Mgt Suppt		C		CPIF		CACI		Arlington, VA		0.000		0.000				0.320		2018-12		0.320		2019-12								0.000		0.640		

		OTH Program Management Support		C		CPIF		Strategic Insight		Arlington, VA		0.000		0.000				0.100		2018-12		0.100		2019-12								0.000		0.200		

		OTH Program Management Support						PEO IWS		Arlington, VA		0.000		0.000				0.100		2018-10		0.100		2019-10								0.000		0.200		

		OTH Contractor Engineering Support		C		CPIF		Alion/ECS/GDIT		Arlington, VA		0.000		0.000				0.635		2018-12		0.500		2019-12								0.000		1.135		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		9081 / Phalanx CIWS SEARAM		

		Product Development

		CIWS Tech Refresh		SS		CPFF		Raytheon Missile Systems		Tucson, AZ		4.435		9.400		2018-07		9.232		2018-12		7.620		2019-12								0.000		30.687		4.435

		SeaRAM CIWS on DDG Class		SS		CPFF		Raytheon Missile Systems:		Various		2.309		0.000				0.000				0.000										0.000		2.309		

		CIWS Tech Refresh						Various		Various		0.400		0.000		2018-07		0.000		2019-01		0.000										0.000		0.400		

		CIWS Tech Refresh						NAWC CL		CA		0.000		0.085		2018-04		0.075		2019-01		0.180		2019-12								0.000		0.340		

		CIWS Tech Refresh						NSWC DD		VA		0.000		0.050		2018-04		0.040		2019-01		0.040		2019-12								0.000		0.130		

		CIWS Tech Refresh						NSWC IHD		MD		0.000		0.450		2018-04		0.250		2019-01		0.250		2019-12								0.000		0.950		

		CIWS Tech Refresh		C		BA		APL		MD		0.000		0.125		2018-06		0.025		2019-01		0.000										0.000		0.150		

		CIWS Tech Refresh						TECH REP		CA		0.000		0.085		2018-09		0.100		2019-01		0.150		2019-12								0.000		0.335		

		CIWS Tech Refresh		SS		CPFF		TSC		VA		0.000		0.000				0.150		2018-12		0.150		2019-12								0.000		0.300		

		CIWS Tech Refresh						NSWC CCD		Not Specified		0.000		0.012		2018-10		0.000				0.000										0.000		0.012		

		CIWS Tech Refresh		SS		CPFF		ALION		VA		0.000		0.221		2018-07		0.000				0.000										0.000		0.221		

		Management Services

		Travel						Program Office:		VA		0.000		0.005		2017-10		0.010		2018-12		0.010		2019-12								0.000		0.025		

		1319 / 5		PE 0604756N / Ship Self Def (Engage: Hard Kill)		9999 / Congressional Adds		

		Product Development

		C470- Produce test hardware and production transition						DOTC		Picatinny Arsenal, NJ		0.000		0.000				8.000		2019-03		0.000										0.000		8.000		

		Support

		C470-Government Engineering Support Services						NSWC DD		NSWC Dahlgren, VA		0.000		0.000				2.000		2019-03		0.000										0.000		2.000		

		C468- Condition Based Maintenance		C		FFP		MIkros Systems		NA		0.000		0.000				8.000		2019-06		0.000										0.000		8.000		

		C469-CIWS Improvements		SS		CPFF		Raytheon		Various		0.000		0.000				7.000		2019-03		0.000										0.000		7.000		

		1319 / 5		PE 0604757N / Ship Self Def (Engage: Soft Kill/EW)		0954 / Shipboard EW Improvement Program		

		Product Development

		RCIP #4 SKCS		SS		CPFF		APL		Laurel, MD		2.896		1.372		2017-11		2.188		2018-12		2.150		2019-11								Continuing		Continuing		Continuing

		RCIP #4 SKCS						NSWC Dahlgren		Dahlgren, VA		6.548		0.906		2017-11		4.105		2018-11		4.239		2019-11								Continuing		Continuing		Continuing

		RCIP #5 TACSIM						NSWC Dahlgren		Dahlgren, VA		2.350		1.177		2017-11		2.297		2018-12		2.661		2019-11								Continuing		Continuing		Continuing

		SEWTT Development		SS		CPFF		EWA		Fairmont, WV		0.100		0.259		2018-04		1.018		2018-12		0.900		2019-11								Continuing		Continuing		Continuing

		ATRT		C		CPIF		Information Defense Technologies (IDT)		Arlington, VA		0.000		0.200		2018-06		0.000				0.000										0.000		0.200		

		CESARS						NRL		Washington, DC		0.000		0.000				1.010		2018-12		1.805		2019-11								0.000		2.815		

		Support

		Block 1 Government Engineering Support						NSWC Dahlgren		Dahlgren, VA		6.612		0.378		2017-11		0.649		2018-11		0.677		2019-11								Continuing		Continuing		Continuing

		Block 1 Government Engineering Support						NSWC Crane		Crane, IN		5.214		0.081		2017-11		0.565		2018-12		0.431		2019-11								Continuing		Continuing		Continuing

		Block 1 Government Engineering Support						NRL		Washington, DC		3.813		0.149		2017-11		0.376		2018-12		0.226		2019-11								Continuing		Continuing		Continuing

		Block 1 Government Engineering Support		SS		CPFF		APL		Laurel, MD		2.865		0.000				0.670		2018-12		0.508		2019-11								Continuing		Continuing		Continuing

		Block 1 Engineering and AN/SLQ-32(V)6 and (V)7 Software Algorithm Enhancements						MIT		Hanscom AFB, MA		0.635		0.435		2018-06		1.188		2018-12		1.401		2019-11								Continuing		Continuing		Continuing

		Block 1 Government Engineering Support						DISA		Fort Meade, MD		0.000		0.050		2018-05		0.000				0.000										0.000		0.050		

		Test and Evaluation

		RCIP Test Planning/T&E Events						NSWC Dahlgren		Dahlgren, VA		1.896		0.320		2017-11		0.565		2018-11		0.282		2019-11								Continuing		Continuing		Continuing

		RCIP Test Planning/T&E Events						NSWC Crane		Crane, IN		0.889		0.000				0.000				0.000										0.000		0.889		

		RCIP Test Planning/T&E Events						NRL		Washington, DC		1.729		0.000				0.330		2018-12		0.230		2019-11								Continuing		Continuing		Continuing

		RCIP Test Planning/T&E Events		SS		CPFF		APL		Laurel, MD		0.100		0.000				0.000				0.000										0.000		0.100		

		RCIP Test Planning/T&E Events						COMOPTEVFOR		Norfolk, VA		0.104		0.000				0.000				0.000										0.000		0.104		

		Management Services

		Block 1 Program Management Support		C		CPIF		TMB (SEAPORT)		Washington, D.C.		0.761		0.033		2017-11		0.221		2019-01		0.105		2019-11								Continuing		Continuing		Continuing

		Block 1 Program Management Support		C		CPIF		SPA		Washington, DC		0.500		0.243		2017-11		0.221		2018-12		0.105		2019-11								Continuing		Continuing		Continuing

		Block 1 Program Managment Support		C		CPIF		CACI (SEAPORT)		Washington, DC		0.165		0.064		2017-11		0.221		2019-01		0.105		2019-11								0.000		0.555		

		Block 1 Travel						NAVSEA Program Office Travel		Washington, DC		1.323		0.040		2017-11		0.040		2018-12		0.040		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604757N / Ship Self Def (Engage: Soft Kill/EW)		2190 / NULKA Decoy		

		Product Development

		Systems Engineering						NRL		Washington, DC		19.922		0.655		2018-01		0.700		2018-12		0.815		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC Dahlgren		Dahlgren, VA		11.467		2.058		2017-11		2.551		2018-12		1.854		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC Crane		IN		6.805		0.858		2017-11		0.204		2018-12		1.927		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPIF		ICI (SEAPORT)		Washington, DC		0.121		0.100		2018-02		0.102		2019-01		0.104		2019-11								0.000		0.427		

		Program Management Support		C		CPIF		TMB (SEAPORT)		Washington, DC		0.153		0.210		2018-02		0.102		2019-01		0.104		2019-11								0.000		0.569		

		Program Management Support		C		CPIF		SPA		Washington, DC		0.095		0.300		2018-12		0.306		2018-12		0.276		2019-11								0.000		0.977		

		Travel						NAVSEA Program Office Travel		Washington, DC		0.683		0.000				0.010		2018-11		0.010		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604757N / Ship Self Def (Engage: Soft Kill/EW)		3316 / Advanced Offboard EW		

		Product Development

		Concept Analysis and Integration Assessment		SS		CPFF		APL		Laurel, MD		11.707		0.000				0.000				1.667		2019-11								Continuing		Continuing		Continuing

		Concept Analysis and Technology Studies						MIT-LL		Boston, MA		4.857		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Concept Development and Technology Studies						NRL		Washington, D.C.		25.856		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technology Development and Systems Requirements						NSWC Dahlgren		Dahlgren, VA		13.974		0.621		2017-11		0.000				4.333		2019-11								Continuing		Continuing		Continuing

		DDE Avionics Development						NAVAIR		Patuxent River, MD		3.193		1.996		2017-11		5.565		2018-12		6.893		2019-11								Continuing		Continuing		Continuing

		DDE Preliminary Design/E&MD		C		CPIF		Lockheed Martin		Syracuse, NY		9.013		23.335		2017-11		39.185		2018-10		13.312		2019-11								Continuing		Continuing		Continuing

		Ship Integration						SPAWAR		San Diego, CA		0.952		0.023		2018-01		0.000				0.000										0.000		0.975		

		Ship Integration						NSWC Dahlgren		Dahlgren, VA		0.000		0.000				0.534		2019-01		0.000										0.000		0.534		

		Support

		Government Development Support						NRL		Washington, DC		9.209		3.944		2017-11		5.334		2018-12		3.748		2019-11								Continuing		Continuing		Continuing

		Government Development and Engineering Support						NSWC Dahlgren		Dahlgren, VA		9.110		2.409		2017-11		2.090		2018-12		2.509		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						NSWC Crane		Crane, IN		11.395		1.958		2017-11		3.254		2018-11		1.919		2019-11								Continuing		Continuing		Continuing

		Logistics/Training		SS		CPFF		EWA		Fairmont, WV		0.767		0.099		2018-08		0.730		2019-01		0.100		2019-11								0.000		1.696		

		Government Engineering Support						NSWC Carderock		Bethesda, MD		0.768		0.000				0.440		2019-01		0.000										Continuing		Continuing		Continuing

		Systems Engineering Support		SS		CPFF		APL		Laurel, MD		3.743		2.079		2017-11		2.158		2019-01		1.646		2019-11								Continuing		Continuing		Continuing

		Government Development Support						NAVAIR		Patuxent River, MD		3.353		1.317		2017-11		1.300		2018-12		1.889		2019-11								Continuing		Continuing		Continuing

		Systems Engineering Support						MIT-LL		Boston, MA		0.000		0.034		2017-11		0.000				0.000										0.000		0.034		

		Program Management Support						DISA		Pensacola, FL		0.055		0.140		2018-06		0.000				0.000										0.000		0.195		

		Installation Support						Supship		Bath, ME		0.000		0.005		2019-01		0.153		2019-02		0.000										0.000		0.158		

		Test and Evaluation

		Test Planning and Development Testing						NRL		Washington, DC		4.148		0.239		2017-11		0.250		2018-12		0.000										Continuing		Continuing		Continuing

		Test Planning and Development Testing						NSWC/Dahlgren		Dahlgren, VA		3.213		0.000				0.000				5.876		2019-11								Continuing		Continuing		Continuing

		Test Planning and Development Testing						NSWC Crane		Crane, IN		1.239		0.147		2017-11		0.055		2018-11		0.000										Continuing		Continuing		Continuing

		Test Planning and Development Testing						NAVAIR		Patuxent River, MD		0.489		0.606		2017-11		3.309		2018-12		7.110		2019-11								Continuing		Continuing		Continuing

		Test Planning and Development Testing						OPTEVFOR		Norfolk, VA		0.599		0.075		2018-01		0.305		2018-12		0.495		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPIF		CACI (SEAPORT)		Washington, DC		0.858		0.312		2018-01		0.000				0.456		2019-11								0.000		1.626		

		Program Management Support		C		CPIF		SPA		Washington, DC		0.821		0.000				0.000				1.418		2019-11								0.000		2.239		

		Program Management Support		C		CPIF		TMB (SEAPORT)		Washington, DC		1.403		0.290		2018-01		0.000				0.821		2019-11								0.000		2.514		

		Program Management Support		C		CPIF		STRATEGIC INSIGHT (SEAPORT)		Washington, DC		0.041		0.017		2018-01		0.000				0.017		2019-11								0.000		0.075		

		Program Management Support						NSWC Indian Head		Indian Head, MD		0.000		0.150		2018-06		0.000				0.000										0.000		0.150		

		Travel						NAVSEA Program Office Travel		Washington, DC		0.159		0.040		2018-01		0.032		2018-12		0.070		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604757N / Ship Self Def (Engage: Soft Kill/EW)		3321 / SEWIP Block 3		

		Product Development

		Block 3 SEWTT Development		SS		CPFF		EWA-GSI		Fairmont, WV		1.619		0.000				0.000		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		Block 3 Preliminary Design/E&MD		C		CPIF		Northrop Grumman		Baltimore, MD		138.539		72.358		2017-10		26.384		2018-10		10.582		2019-10								Continuing		Continuing		Continuing

		Support

		Block 3 Integrated Logistics Support						NSWC Crane		Crane, IN		9.552		0.146		2017-11		0.200		2018-11		0.419		2019-11								Continuing		Continuing		Continuing

		Block 3 Integrated Logistics Support						NSWC Corona		Corona, CA		0.000		0.023		2017-11		0.000				0.000										0.000		0.023		

		Block 3 Government Engineering Support						NSWC Dahlgren		Dahlgren, VA		22.082		0.371		2017-11		0.400		2018-11		0.468		2019-11								Continuing		Continuing		Continuing

		Block 3 Government Engineering Support						NSWC Crane		Crane, IN		7.982		0.347		2017-11		0.586		2018-11		0.300		2019-11								Continuing		Continuing		Continuing

		Block 3 Government Engineering Support						NRL		Washington, DC		19.877		1.361		2017-11		1.500		2018-12		1.526		2019-11								Continuing		Continuing		Continuing

		Block 3 Government Engineering Support		SS		CPFF		APL		Laurel, MD		23.958		0.582		2018-03		1.196		2018-12		0.650		2019-11								Continuing		Continuing		Continuing

		Block 3 Government Engineering Support						MIT-LL		Cambridge, MA		4.794		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Block 3 Feasibility Studies						BIW		Bath, ME		0.510		0.000				0.000				0.000										0.000		0.510		

		Block 3 Platform Integration Studies						Norfolk Naval Shipyard (NNSY)		Norfolk, VA		0.040		0.000				0.000				0.000										0.000		0.040		

		Block 3 Platform Integration Studies						SUPSHIP Gulf Coast		Pascagoula, MS		0.062		0.000				0.000				0.000										0.000		0.062		

		Block 3 Platform Integration Studies						NSWC Philadelphia		Philadelphia, PA		0.139		0.073		2018-03		0.000				0.000										0.000		0.212		

		Block 3 Platform Integration Studies						NAVSEA 05 (Alion)		Washington, DC		0.297		0.000				0.000				0.000										0.000		0.297		

		Block 3 Platform Integration Studies						NAVSEA 05 (CSRA)		Washington, DC		0.149		0.000				0.000				0.000										0.000		0.149		

		Block 3 Platform Integration Studies						Lockheed Martin		Moorstown, NJ		0.202		0.000				0.000				0.000										0.000		0.202		

		Test and Evaluation

		Block 3 Test Planning/T&E Events						NSWC Dahlgren		Dahlgren, VA		4.194		0.135		2017-11		0.300		2018-11		2.250		2019-11								Continuing		Continuing		Continuing

		Block 3 Test Planning/T&E Events						NSWC Crane		Crane, IN		2.591		0.012		2018-03		0.348		2018-11		1.000		2019-11								Continuing		Continuing		Continuing

		Block 3 Test Planning/T&E Events						NRL		Washington, DC		10.008		0.141		2017-11		1.122		2018-12		2.233		2019-11								Continuing		Continuing		Continuing

		Block 3 Test Planning/T&E Events		SS		CPFF		APL		Laurel, MD		0.749		0.023		2017-11		0.665		2019-01		1.500		2019-11								Continuing		Continuing		Continuing

		Block 3 Test Planning/T&E Events						COMOPTEVFOR		Norfolk, VA		0.176		0.091		2018-08		0.257		2018-12		0.337		2019-11								Continuing		Continuing		Continuing

		Block 3 Test Planning/T&E Events						Surface Combat Systems Center		Wallops Island, VA		0.356		0.000				2.186		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		NAVFAC						NAVFAC Mid-Atlantic		Norfolk, VA		0.167		0.523		2018-06		0.415		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Management Services

		Block 3 Program Management Support		C		CPIF		TMB (SEAPORT)		Washington, DC		1.391		0.040		2018-10		0.086		2019-01		0.065		2019-11								Continuing		Continuing		Continuing

		Block 3 Program Management Support		C		CPIF		CACI (SEAPORT)		Washington, DC		0.422		0.000				0.127		2019-01		0.099		2019-11								Continuing		Continuing		Continuing

		Block 3 Program Management Support		C		CPIF		SPA		Washington, DC		0.074		0.072		2018-10		0.055		2018-12		0.050		2019-11								Continuing		Continuing		Continuing

		Block 3 Travel						NAVSEA Program Office		Washington, DC		0.347		0.015		2018-03		0.050		2018-12		0.050		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0604761N / Intelligence Engineering		3103 / Intelligence Engineering		

		Product Development

		Classified						Not Specified		Not Specified		11.082		6.355		2018-03		3.626		2019-03		3.969		2020-03								Continuing		Continuing		Continuing

		1319 / 5		PE 0604761N / Intelligence Engineering		3419 / Technical Algorithm Development		

		Product Development

		Classified Project						Not Specified		Not Specified		0.000		19.400		2017-12		15.698		2018-12		17.016		2019-12								Continuing		Continuing		Continuing

		1319 / 5		PE 0604761N / Intelligence Engineering		3421 / Non-Kinetic Countermeasure Support		

		Product Development

		Classified Project						Not Specified		Not Specified		0.000		9.100		2017-10		6.641		2018-10		5.725		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604761N / Intelligence Engineering		9999 / Congressional Adds		

		Product Development

		S2A Development		C		CPFF		Not Specified		Not Specified		0.000		10.000		2018-07		0.000				0.000										0.000		10.000		

		1319 / 5		PE 0604771N / Medical Development		0933 / Medical/Dental Equipment Dev		

		Product Development

		Malaria Vaccine		SS		CR		Sanaria, Inc.		Rockville, MD		7.084		0.000				0.000				0.000										0.000		7.084		

		Malaria Vaccine		C		FFP		Various		Not Specified		0.133		0.000				0.000				0.000										0.000		0.133		

		Human Factors Individualized Fatigue Based Scheduling						Naval Submarine Medical Research Laboratory		Groton, CT		1.641		0.425		2018-03		0.429		2018-12		0.000										0.000		2.495		

		Fatigue Based Scheduling						Naval Post Graduate School		Monterey, CA		1.324		0.390		2017-12		0.303		2019-03		0.301		2019-12								Continuing		Continuing		Continuing

		Future capabilities products & technologies: Management of Moderate to Severe Hemorrhage						Naval Med Rsrch. Cntr./Walter Reed Inst. of Rsrch.		Silver Spring, MD		0.659		0.235		2019-05		0.000				0.000										0.000		0.894		

		Marine Corps Systems Command Medical Products and Equipment						Various		Not Specified		0.374		0.000				0.500		2019-06		0.750		2020-06								Continuing		Continuing		Continuing

		Phage Therapy						Naval Med Rsrch. Cntr./Walter Reed Inst. of Rsrch.		Silver Spring, MD		0.532		0.346		2017-12		0.000				0.000										0.000		0.878		

		Mitigation of Adverse Physiological Episodes in Tactical Aircraft						Various		Not Specified		0.272		0.995		2017-12		0.000				0.000										0.000		1.267		

		Enhanced Decision Making Under Stress						Naval Health Research Center		San Diego, CA		0.000		0.397		2017-12		0.000				0.000										0.000		0.397		

		Crew Endurance and Fatigue Mitigation						Naval Post Graduate School		Monterey, CA		0.000		1.515		2018-03		1.300		2018-12		1.510		2019-12								Continuing		Continuing		Continuing

		Innovative Medical Technologies and Logistics						Various		Not Specified		0.000		0.000				0.671		2019-06		1.329		2020-05								Continuing		Continuing		Continuing

		Autonomous System for Field Delivery of Critical Medical Supplies						Various		Not Specified		0.000		2.000		2018-05		3.200		2019-05		2.750		2020-05								Continuing		Continuing		Continuing

		Cabin-pressure/Decompression Sickness Test and Evaluation Capability		C		FFP		TBD		Not Specified		0.000		1.500		2018-12		0.000				0.000										Continuing		Continuing		Continuing

		Rapid Pharmaceutical Intervention for the Prevention of Motion Sickness						Naval Medical Research Unit - Dayton		Dayton, OH		0.000		0.328		2018-08		0.000				0.000										0.000		0.328		

		Physiological Monitoring Sensor Systems						Various		Not Specified		0.000		0.000				0.550		2019-07		0.500		2020-05								Continuing		Continuing		Continuing

		Medical wargaming to evaluate Distrbuted Maritime Operations (DMO)						Center for Naval Analysis		Arlington, VA		0.000		0.250		2019-01		0.000				0.000										0.000		0.250		

		Medical wargaming to evaluate and support Future Fleet Architecture						Center for Naval Analysis		Arlington, VA		0.000		0.750		2019-02		0.000				0.000										0.000		0.750		

		Navy specific Stress Inoculation Study						Naval Post Graduate School		Monterey, CA		0.000		0.000				0.300		2019-03		0.299		2019-12								Continuing		Continuing		Continuing

		Medical Product Development						Various		Not Specified		5.586		0.000				0.097		2019-08		0.022		2020-08								Continuing		Continuing		Continuing

		Management Services

		Program Support						Various		Not Specified		1.023		0.222		2018-08		0.745		2019-08		0.720		2020-08								Continuing		Continuing		Continuing

		1319 / 5		PE 0604771N / Medical Development		9999 / Congressional Adds		

		Product Development

		Congressional Add - Wound Care Research						TBD		Not Specified		31.932		9.657		2019-03		15.000		2019-09		0.000										0.000		56.589		

		Congressional Add - Military Dental Research						Naval Medical Research Unit - San Antonio		San Antonio, TX		8.921		4.863		2018-06		5.000		2019-01		0.000										0.000		18.784		

		Congressional Add - Military Dental Research						USAISR Dental & Craniofacial Trauma Research Dir.		San Antonio, TX		8.672		4.794		2018-06		5.000		2019-01		0.000										0.000		18.466		

		Congressional Add - Hypoxia Research						Various		Not Specified		0.000		4.828		2018-10		0.000				0.000										0.000		4.828		

		Congressional Add - Aircrew Mounted Physiological Sensors						Various		Not Specified		0.000		2.897		2018-09		0.000				0.000										0.000		2.897		

		Congressional Add - Hypoxia Research II						Various		Not Specified		0.000		0.000				5.000		2019-09		0.000										0.000		5.000		

		Congressional Adds						Various		Not Specified		82.776		0.000		2018-08		0.000				0.000										0.000		82.776		

		1319 / 5		PE 0604777N / Navigation/Id System		0253 / Nav & Electro-Optical Supt		

		Product Development

		Software Development		C		CPIF		Lockheed Martin		Manassas, VA		16.765		2.075		2017-12		2.377		2018-12		9.444		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NUWC		Newport, RI		16.724		0.810		2017-10		2.323		2018-12		2.354		2019-11								Continuing		Continuing		Continuing

		Hardware Development		C		CPIF		Lockheed Martin		Manassas, VA		7.688		2.636		2018-06		2.689		2018-12		10.743		2019-12								Continuing		Continuing		Continuing

		Hardware Development - Type 20		C		CPIF		Lockheed Martin		Manassas, VA		0.000		1.002		2018-07		27.832		2018-12		13.234		2019-12								0.000		42.068		

		Test and Evaluation

		Development Test & Evaluation						NUWC		Newport, RI		7.818		0.426		2017-10		0.435		2018-10		0.444		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation						COMOPTEVFOR		Norfolk, VA		1.160		0.255		2017-10		0.260		2018-10		0.265		2019-10								Continuing		Continuing		Continuing

		Management Services

		Travel						NAVSEA		Washington, DC		0.579		0.046		2017-10		0.047		2018-10		0.048		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0604777N / Navigation/Id System		0676 / Improve ID Development		

		Product Development

		Primary Hardware Development						NAWCAD		St Inigoes, MD		9.313		0.000				1.139		2018-11		1.062		2019-11								Continuing		Continuing		Continuing

		Ship Integration						NAWCAD		St Inigoes, MD		2.462		0.000				0.115		2018-11		0.117		2019-11								0.000		2.694		

		Systems Engineering						NAWCAD		St Inigoes, MD		6.229		0.000				0.357		2018-11		0.365		2019-11								0.000		6.951		

		OE-120 Tech Refresh		SS		FFP		BAE		Nashua, NH		13.763		1.720		2017-11		0.000				0.000										0.000		15.483		15.483

		Support

		Configuration Management						NAWCAD		St Inigoes, MD		0.169		0.000				0.000				0.000										0.000		0.169		

		ILS						NAWCAD		St Inigoes, MD		2.547		0.239		2017-11		0.075		2018-11		0.076		2019-11								0.000		2.937		

		Software Development						NAWCAD		St Inigoes, MD		5.535		0.000				0.197		2018-11		0.201		2019-11								0.000		5.933		

		Technical Data						NAWCAD		St Inigoes, MD		1.874		0.095		2017-11		0.099		2018-11		0.101		2019-11								0.000		2.169		

		Training						NAWCAD		St Inigoes, MD		0.200		0.000				0.000				0.000										0.000		0.200		

		Engineering						NAWCAD		PAX River, MD		0.244		0.000				0.000				0.000										0.000		0.244		

		Test and Evaluation

		Prior Year T&E costs no longer funded in FYDP						NAWCAD		St Inigoes, MD		2.559		0.000				0.000				0.000										0.000		2.559		

		Management Services

		Program Management Support		C		CPFF		American Electronics		California, MD		1.967		0.331		2017-11		0.423		2018-11		0.413		2019-11								0.000		3.134		2.813

		1319 / 5		PE 0604777N / Navigation/Id System		0921 / NAVSTAR GPS Equipment		

		Product Development

		Air NAVWAR Development Support						NAWC		Pax River, MD		0.000		2.215		2017-11		2.000		2018-12		0.000										0.000		4.215		

		Air NAVWAR Govt Eng Support						NAWC		Pax River, MD		0.000		2.566		2017-12		2.250		2018-12		0.000										0.000		4.816		

		Sea NAVWAR Development		C		CPIF		Lockheed		Marion, MA		9.631		2.530		2017-10		0.400		2019-01		0.000										0.000		12.561		

		Sea NAVWAR Development Support						SSC PAC, NUWC		San Diego, Newport		0.000		1.484		2017-12		0.800		2018-12		0.000										0.000		2.284		

		Sea NAVWAR Govt Eng Support						SSC PAC, NUWC		San Diego, Newport		0.000		0.345		2017-12		0.283		2018-12		0.000										0.000		0.628		

		GPNTS HW / SW Development		C		CPIF		Raytheon		San Diego, CA		39.188		4.340		2017-11		6.000		2018-12		0.000										0.000		49.528		

		GPNTS HW Product Development		C		CPFF		Sechan Electronics		Lititz, PA		0.000		0.660		2018-07		0.000				0.000										0.000		0.660		

		GPNTS SW / NoGAPSS Development		C		CPFF		TBD		TBD		0.000		0.000				1.800		2019-07		0.000										0.000		1.800		

		GPNTS Development Support						SSC PAC		San Diego, CA		0.000		2.658		2017-12		1.500		2018-12		0.000										0.000		4.158		

		GPNTS Govt Eng Support						SSC PAC		San Diego, CA		0.000		4.750		2017-12		2.456		2018-12		0.000										0.000		7.206		

		GPS Mod Development F/A-18E/F MAGR2K-M		C		CPIF		Boeing		St Louis, MO		0.000		1.780		2018-04		2.850		2019-04		0.000										0.000		4.630		

		GPS Mod Development F/A-18E/F & EA-18G ANAV		C		CPIF		Boeing		St Louis, MO		0.000		0.502		2018-09		0.600		2019-02		0.000										0.000		1.102		

		GPS Mod Development E-2D		C		CPIF		Northup Gruman		Pax River, MD		0.000		0.500		2018-09		0.900		2019-02		0.000										0.000		1.400		

		GPS Mod Development MV-22B,CMV-22B		C		CPIF		Bell Boeing		Amarillo, TX		0.000		0.500		2018-09		2.700		2019-02		0.000										0.000		3.200		

		GPS Mod Hardware F/A-18E/F MAGR2K-M		C		FFP		TBD		TBD		0.000		0.000				2.302		2019-02		0.000										0.000		2.302		

		GPS Mod Hardware E-2D		C		FFP		TBD		TBD		0.000		0.000				0.450		2019-02		0.000										0.000		0.450		

		GPS Mod Hardware CH-53K		C		FFP		TBD		TBD		0.000		0.000				0.450		2019-02		0.000										0.000		0.450		

		GPS Mod Development Support						SSC PAC, NAWC		San Diego, Pax River		0.000		5.673		2017-11		2.500		2018-12		0.000										0.000		8.173		

		GPS Mod Govt Eng Support						SSC PAC, NAWC		San Diego, Pax River		0.000		3.741		2017-11		3.800		2018-12		0.000										0.000		7.541		

		Product Development						GPS Directorate		Los Angeles, CA		4.924		1.300		2017-12		1.700		2018-12		0.000										0.000		7.924		

		Systems Engineering						Govt, Contractor		San Diego, Newport		28.476		0.700		2017-11		0.750		2018-11		0.000										0.000		29.926		

		Product Development						Various		Various		97.148		8.458		2018-10		0.000				0.000										0.000		105.606		

		GPS Mod TBD						Various		Various		0.000		0.000				19.000		2019-02		0.000										0.000		19.000		

		Support

		Contract Engineering Services						BAH		San Diego, Pax River, China Lake		0.000		1.830		2017-11		2.700		2018-11		0.000										0.000		4.530		

		Enginering Services						SSC PAC, NAWC		San Diego, Pax River		0.000		1.875		2017-11		4.310		2018-11		0.000										0.000		6.185		

		Integrated Logistics Support						SSC PAC, NAWC		San Diego, Pax River		0.000		1.735		2017-12		2.750		2018-12		0.000										0.000		4.485		

		Technical Data						Various		Various		0.401		0.000				0.000				0.000										0.000		0.401		

		Support						Various		Various		56.370		0.000				0.000				0.000										0.000		56.370		

		Test and Evaluation

		Air NAVWAR Test & Evaluation						NAWC		Pax River		0.000		2.250		2017-11		3.946		2018-12		0.000										0.000		6.196		

		Sea NAVWAR Test & Evaluation						SSC PAC, NUWC		San Diego, Newport		0.000		0.138		2017-11		1.372		2018-12		0.000										0.000		1.510		

		GPNTS Test & Evaluation						SSC PAC		San Diego		0.000		3.187		2017-11		4.000		2018-12		0.000										0.000		7.187		

		GPS Mod Test & Evaluation						SSC PAC, NAWC		San Diego, Pax River		0.000		0.250		2017-11		1.000		2018-12		0.000										0.000		1.250		

		Test & Evaluation						Various		Various		49.282		0.000				0.000				0.000										0.000		49.282		

		Management Services

		Program Management Support		C		CPAF		BAH		San Diego, Pax River, China Lake		0.000		7.552		2017-11		5.106		2018-11		0.000										0.000		12.658		

		Management Services						Various		Various		20.223		0.000				0.000				0.000										0.000		20.223		

		1319 / 5		PE 0604777N / Navigation/Id System		1253 / Combat Ident System		

		Product Development

		Systems Engineering						NAWCAD		PAX River, MD		15.625		0.204		2017-11		0.092		2018-11		0.056		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		St Inigoes, MD		14.802		0.051		2017-11		0.655		2018-11		0.628		2019-11								Continuing		Continuing		Continuing

		Primary Hardware Development						Sikorsky		Stratford, CT		2.795		0.981		2018-01		0.164		2019-01		0.096		2020-01								0.164		4.200		4.200

		Prior Year Prod Dev Services costs no longer funded in FYDP						Various		Various		90.857		0.000				0.000				0.000										0.000		90.857		43.213

		Support

		ILS						Various		Various		5.040		0.083		2017-11		0.052		2018-11		0.073		2019-11								Continuing		Continuing		Continuing

		Prior Year Support Services costs no longer funded in FYDP						Various		Various		2.761		0.000				0.000				0.000										0.000		2.761		2.761

		Test and Evaluation

		Developmental T & E						NAWCAD		PAX River, MD		29.267		0.511		2017-11		1.020		2018-11		1.035		2019-11								7.705		39.538		

		Prior Year T&E costs no longer funded in FYDP						Various		Various		20.370		0.000				0.000				0.000										0.000		20.370		3.456

		Management Services

		Prior Year  Mgmt Services costs no longer funded in FYDP						Various		Various		4.396		0.000				0.000				0.000										0.000		4.396		4.396

		1319 / 5		PE 0604777N / Navigation/Id System		9999 / Congressional Adds		

		Product Development

		Product Development - SBIR						R-Cubed Engineering LLC		Palmetto, FL		0.000		0.000				1.994		2019-03		0.000										0.000		1.994		1.994

		Product Development - SBIR						Intelligent Automation		Rockville, MD		0.000		0.000				1.994		2019-04		0.000										0.000		1.994		1.994

		Product Development - Organic						NAWCAD		Patuxent River, MD		0.000		0.000				0.700		2019-02		0.000										0.000		0.700		

		Certification						Various		Various		0.000		0.000				0.312		2019-02		0.000										0.000		0.312		

		1319 / 5		PE 0604800M / (U)Joint Strike Fighter (JSF) - EMD		2262 / Joint Strike Fighter EMD STOVL		

		Product Development

		Primary Hardware Development - SDD		C		CPIF		Lockheed Martin		Ft. Worth, TX		32030.502		348.078		2017-12		96.560		2018-12		10.828		2019-12								9.182		32495.150		32495.150

		Primary Hardware Development - Award Fee		C		CPIF		Lockheed Martin		Ft. Worth, TX		1738.689		6.354		2017-12		9.150		2018-12		0.000										0.000		1754.193		1754.193

		Primary Hardware Development - ALIS		C		CPIF		Lockheed Martin		Ft. Worth, TX		462.538		40.694		2017-12		0.000				0.000										0.000		503.232		503.232

		Primary Hardware Development - 0031		C		CPFF		Lockheed Martin		Ft. Worth, TX		0.843		0.169		2017-12		0.000				0.000										0.000		1.012		1.012

		Primary Hardware Development - 0020		C		CPFF		Lockheed Martin		Ft. Worth, TX		221.119		9.813		2017-12		0.000				0.000										0.000		230.932		230.932

		Primary Hardware Development - SDD		C		CPIF		Pratt and Whitney		Hartford, CT		7401.776		11.220		2018-01		0.000				0.000										0.000		7412.996		7412.996

		Primary Hardware Development - Award Fee		C		CPIF		Pratt and Whitney		Hartford, CT		692.198		1.800		2018-09		0.000				0.000										0.000		693.998		693.998

		Systems Engineering						Various		Various		458.948		0.911		2017-12		0.000				0.000										0.000		459.859		459.859

		Prior Year No Longer Funded in FYDP						Various		Various		2909.122		0.000				0.000				0.000										0.000		2909.122		2909.122

		Support

		Development Support - AFFTC/Eglin						Eglin AFB		Eglin, FL		140.760		0.830		2017-11		0.000				0.000										0.000		141.590		

		Development Support - AFLCMC/AFRL						AFLCMC/AFRL		Various		78.962		0.000				0.000				0.000										0.000		78.962		

		Engine Test and Evaluation Support - AEDC/Fuel						Various		Various		203.718		0.000				0.000				0.000										0.000		203.718		

		Development Support - Miscellaneous						Various		Various		135.872		12.855		2017-11		12.480		2018-11		0.000										0.000		161.207		

		Software Development Support						NAWC WD		China Lake, CA		167.487		0.000				0.000				0.000										0.000		167.487		

		Development Support						NAWC AD		Patuxent, MD		547.210		6.913		2017-11		0.000				0.000										0.000		554.123		

		Prior Year No Longer Funded in FYDP						Various		Various		77.641		0.000				0.000				0.000										0.000		77.641		

		Test and Evaluation

		Developmental Test and Evaluation						NAWC WD		China Lake, CA		43.257		0.000				0.004		2018-11		0.000		2019-11								0.000		43.261		

		Developmental Test and Evaluation						NAWC AD		Patuxent River, MD		807.112		4.400		2017-11		0.051		2018-11		0.000		2019-11								0.000		811.563		

		Developmental Test and Evaluation						Edwards AFB		Edwards AFB, CA		738.919		4.400		2017-11		0.045		2018-11		0.000										0.000		743.364		

		Developmental Test and Evaluation - Other (including Classified PIDs)						Other (incl Classified PIDs)		Various		271.874		2.400		2017-11		0.000				0.000										0.000		274.274		

		Operational Test and Evaluation Support						OT-AFOTEC/AFFTC		Kirkland AFB, NM/Eglin AFB, FL		239.981		61.610		2017-11		0.000				0.000										0.000		301.591		

		Operational Test and Evaluation Support						OT-JITC/OPTEC		Various		104.199		19.609		2017-11		0.000				0.000										0.000		123.808		

		Operational Test and Evaluation Support						OT-CHLK		China Lake, CA		13.911		0.000		2017-11		0.000				0.000										0.000		13.911		

		Operational Test and Evaluation Support						OT-Various		Various		10.598		5.528		2017-11		77.726		2018-11		0.000		2019-10								0.000		93.852		

		Prior Year No Longer Funded in FYDP						Various		Various		27.829		0.000				0.000				0.000										0.000		27.829		

		Management Services

		Security System High BOS		C		FP		Mantech		Arlington, VA		15.882		0.000				0.000				0.000										0.000		15.882		15.882

		AFLCMC Civilian Pay						AFLCMC CIVPAY		Wright Patterson, AFB, OH		130.581		0.000				0.000				0.000										0.000		130.581		

		Program Management Support		C		CPFF		Allutiiq		Arlington, VA		2.405		0.000				0.000				0.000										0.000		2.405		2.405

		Facilities BOSS						Various		Various		41.785		0.000				0.000				0.000										0.000		41.785		

		CIO ODCs						Various		Various		20.277		0.000				0.000				0.000										0.000		20.277		

		Travel						Various		Various		27.173		0.088		2017-12		0.088		2018-12		0.000										0.000		27.349		

		Program Management Support						Jacobs BOSS		Arlington, VA		75.126		0.000				0.000				0.000										0.000		75.126		

		OPS - Cost/FM/EV ACT-I						OPS - Cost/FM/EV		Arlington, VA		5.845		0.000				0.000				0.000										0.000		5.845		

		Program Management Support						Andrews AFB		Camp Springs, MD		0.493		0.000				0.000				0.000										0.000		0.493		

		Prior Year No Longer Funded in FYDP						Various		Various		593.944		0.000				0.000				0.000										0.000		593.944		

		1319 / 5		PE 0604800M / (U)Joint Strike Fighter (JSF) - EMD		3350 / F-35B Sustainment/Capability Enhancements		

		Product Development

		Primary Hardware Development - 3002 SDD		C		CPFF		Lockheed Martin		Fort Worth, TX		89.805		22.992		2018-03		4.957		2019-03		0.000										0.000		117.754		117.754

		Primary Hardware Development - 3002 ALIS		C		CPFF		Lockheed Martin		Fort Worth, TX		185.146		14.728		2018-03		0.000				0.000										0.000		199.874		218.886

		Primary Hardware Development -14-C-002 Band 2/5		C		CPFF		Lockheed Martin		Fort Worth, TX		133.165		2.375		2018-03		0.000				0.000										0.000		135.540		135.540

		Support

		Development Support						AFLCMC		Eglin AFB		33.501		0.000				0.000				0.000										0.000		33.501		

		Development Support						Various		Various		14.778		1.000		2018-03		0.000				0.000										0.000		15.778		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		2.986		0.500		2018-03		0.000				0.000										0.000		3.486		

		Management Services

		Program Support						Various		Various		4.926		0.000				0.000				0.000										0.000		4.926		

		1319 / 5		PE 0604800N / JT Strike Fighter (JSF) - EMD		2261 / Joint Strike Fighter EMD		

		Product Development

		Primary Hardware Development - SDD		C		CPIF		Lockheed Martin		Ft. Worth, TX		32030.502		348.078		2017-12		96.560		2018-12		10.828		2019-12								9.182		32495.150		32495.150

		Primary Hardware Development - Award Fee		C		CPIF		Lockheed Martin		Ft. Worth, TX		1738.689		6.354		2017-12		9.150		2018-12		0.000										0.000		1754.193		1754.193

		Primary Hardware Development - ALIS		C		CPIF		Lockheed Martin		Ft. Worth, TX		462.538		40.694		2017-12		0.000				0.000										0.000		503.232		503.232

		Primary Hardware Development - 0031		C		CPFF		Lockheed Martin		Ft. Worth, TX		0.843		0.169		2017-12		0.000				0.000										0.000		1.012		1.012

		Primary Hardware Development - 0020		C		CPFF		Lockheed Martin		Ft. Worth, TX		221.119		9.813		2017-12		0.000				0.000										0.000		230.932		230.932

		Primary Hardware Development - SDD		C		CPIF		Pratt and Whitney		Hartford, CT		7401.776		11.220		2018-01		0.000				0.000										0.000		7412.996		7412.996

		Primary Hardware Development - Award Fee		C		CPIF		Pratt and Whitney		Hartford, CT		692.198		1.800		2018-09		0.000				0.000										0.000		693.998		693.998

		Systems Engineering						Various		Various		458.948		0.911		2017-12		0.000				0.000										0.000		459.859		459.859

		Prior Year No Longer Funded in FYDP						Various		Various		2909.122		0.000				0.000				0.000										0.000		2909.122		2909.122

		Support

		Development Support - AFFTC/Eglin						Eglin AFB		Eglin, FL		140.760		0.830		2017-11		0.000				0.000										0.000		141.590		

		Development Support - AFLCMC/AFRL						AFLCMC/AFRL		Various		78.962		0.000				0.000				0.000										0.000		78.962		

		Engine Test and Evaluation Support - AEDC/Fuel						Various		Various		203.718		0.000				0.000				0.000										0.000		203.718		

		Development Support - Miscellaneous						Various		Various		135.872		12.855		2017-11		12.480		2018-11		0.000										0.000		161.207		

		Software Development Support						NAWC WD		China Lake, CA		167.487		0.000				0.000				0.000										0.000		167.487		

		Development Support						NAWC AD		Patuxent River, MD		547.210		6.913		2017-11		0.000				0.000										0.000		554.123		

		Prior Year No Longer Funded in FYDP						Various		Various		77.641		0.000				0.000				0.000										0.000		77.641		

		Test and Evaluation

		Developmental Test and Evaluation						NAWC WD		China Lake, CA		43.257		0.000				0.004		2018-11		0.000		2019-11								0.000		43.261		

		Developmental Test and Evaluation						NAWC AD		Patuxent River, MD		807.112		4.400		2017-11		0.051		2018-11		0.000		2019-11								0.000		811.563		

		Developmental Test and Evaluation						Edwards AFB		Edwards AFB, CA		738.919		4.400		2017-11		0.045		2018-11		0.000										0.000		743.364		

		Developmental Test and Evaluation - Other (including Classified PIDs)						Other (incl Classified PIDs)		Various		271.874		2.400		2017-11		0.000				0.000										0.000		274.274		

		Operational Test and Evaluation Support						OT-AFOTEC/AFFTC		Kirkland AFB, NM/Eglin AFB, FL		239.981		61.610		2017-11		0.000				0.000										0.000		301.591		

		Operational Test and Evaluation Support						OT-JITC/OPTEC		Various		104.199		19.609		2017-11		0.000				0.000										0.000		123.808		

		Operational Test and Evaluation Support						OT-CHLK		China Lake, CA		13.911		0.000		2017-11		0.000				0.000										0.000		13.911		

		Operational Test and Evaluation Support						OT-Various		Various		10.598		5.528		2017-11		77.726		2018-11		0.000		2019-10								0.000		93.852		

		Prior Year No Longer Funded in FYDP						Various		Various		27.829		0.000				0.000				0.000										0.000		27.829		

		Management Services

		Security System High BOS		C		FP		Mantech		Arlington, VA		15.882		0.000				0.000				0.000										0.000		15.882		15.882

		AFLCMC Civilian Pay						AFLCMC CIVPAY		Wright Patterson, AFB, OH		130.581		0.000				0.000				0.000										0.000		130.581		

		Program Management Support		C		CPFF		Allutiiq		Arlington, VA		2.405		0.000				0.000				0.000										0.000		2.405		2.405

		Facilities BOSS						Various		Various		41.785		0.000				0.000				0.000										0.000		41.785		

		CIO ODCs						Various		Various		20.277		0.000				0.000				0.000										0.000		20.277		

		Travel						Various		Various		27.173		0.088		2017-12		0.088		2018-10		0.000										0.000		27.349		

		Program Management Support						Jacobs BOSS		Arlington, VA		75.126		0.000				0.000				0.000										0.000		75.126		

		OPS - Cost/FM/EV ACT-I						OPS - Cost/FM/EV		Arlington, VA		5.845		0.000				0.000				0.000										0.000		5.845		

		Program Management Support						Andrews AFB		Camp Springs, MD		0.493		0.000				0.000				0.000										0.000		0.493		

		Prior Year No Longer Funded in FYDP						Various		Various		593.944		0.000				0.000				0.000										0.000		593.944		

		1319 / 5		PE 0604800N / JT Strike Fighter (JSF) - EMD		3352 / F-35C Sustainment/Capability Enhancements		

		Product Development

		Primary Hardware Development - 3002 SDD		C		CPFF		Lockheed Martin		Fort Worth, TX		89.805		22.992		2018-03		4.957		2019-03		0.000										0.000		117.754		117.754

		Primary Hardware Development - 3002 ALIS		C		CPFF		Lockheed Martin		Fort Worth, TX		185.146		14.728		2018-03		0.000				0.000										0.000		199.874		199.874

		Primary Hardware Development -14-C-002 Band 2/5		C		CPFF		Lockheed Martin		Fort Worth, TX		133.165		2.375		2018-03		0.000				0.000										0.000		135.540		135.540

		Support

		Development Support						AFLCMC		Eglin AFB		33.501		0.000				0.000				0.000										0.000		33.501		

		Development Support						Various		Various		14.778		1.000		2018-03		0.000				0.000										0.000		15.778		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		2.986		0.500		2018-03		0.000				0.000										0.000		3.486		

		Management Services

		Program Support						Various		Various		4.926		0.000				0.000				0.000										0.000		4.926		

		1319 / 5		PE 0604810M / (U)Joint Strike Fighter Follow On Mod (FoM) - MC		2935 / JSF Follow On Modernization - Marine Corps		

		Product Development

		Prime LM 18-C-1004 (Phase II)		C		CPFF		Lockheed Martin		FT. Worth, TX		28.140		150.345		2018-04		0.000				0.000										0.000		178.485		229.397

		Prime LM 14-G-0020 (TR3)		C		CPFF		Lockheed Martin		FT. Worth, TX		96.837		144.550		2018-03		0.000				0.000										0.000		241.387		231.460

		Prime LM BOA 0020 (Nimble Lightning + Pilot Training)		C		CPFF		Lockheed Martin		FT Worth,  TX		4.706		4.250		2018-03		0.000				0.000										0.000		8.956		8.956

		Prime Flight Test Assets						Various		Various		0.000		9.548		2018-07		0.000				0.000										0.000		9.548		37.548

		Prime LM ECASE		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		4.919		2018-06		0.000				0.000										0.000		4.919		5.000

		Prime LM 14-G-0020 DT AC Viability		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		29.700		2018-05		0.000				0.000										0.000		29.700		45.000

		Prime LM Infrastructure		C		BA		Lockheed Martin		FT. Worth, TX		0.000		88.800		2018-09		0.000				0.000										0.000		88.800		26.312

		Prime PW Propulsion		C		CPIF		Pratt & Whitney		Various		0.000		12.509		2018-08		0.000				0.000										0.000		12.509		

		Prime LM TBD JRE		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		20.000		2018-09		0.000				0.000										0.000		20.000		7.500

		Systems Engineering		C		CPFF		Various		Various		5.342		17.800		2018-02		0.000				0.000										0.000		23.142		23.142

		Prior Year No Longer Funded in FYDP						Various		Various		144.540		0.000				0.000				0.000										0.000		144.540		144.540

		Support

		Development Support						NAWCAD		Patuxent River, MD		16.098		8.550		2017-12		0.000				0.000										0.000		24.648		Continuing

		Development Support						NAWCWD		China Lake, CA		1.029		2.550		2017-12		0.000				0.000										0.000		3.579		

		Development Support						Edwards AFB		Edwards AFB, CA		0.986		0.500		2017-12		0.000				0.000										0.000		1.486		

		Development Support						Eglin		Various		2.265		3.450		2018-01		0.000				0.000										0.000		5.715		

		Development Support						Various		Various		16.585		15.144		2017-12		0.000				0.000										0.000		31.729		

		Development Support						AFLCMC		Wrigth Patterson AFB		1.286		1.778		2017-12		0.000				0.000										0.000		3.064		

		JRE Development Support						Various		Various		0.000		20.579		2018-01		0.000				0.000										0.000		20.579		

		ALIS Development Support						Various		Various		0.000		10.739		2018-01		0.000				0.000										0.000		10.739		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		45.000		2018-02		0.000				0.000										0.000		45.000		

		Developmental Test & Evaluation						NAWCWD		China Lake , CA		0.000		7.557		2018-02		0.000				0.000										0.000		7.557		

		Developmental Test & Evaluation Edwards/AFB						Edwards AFB		Edwards AFB, CA		0.000		5.741		2018-02		0.000				0.000										0.000		5.741		

		Developmental Test & Evaluation						Various		Various		0.000		10.250		2018-02		0.000				0.000										0.000		10.250		

		Developmental Test  Aircraft  Viability						AFOTECH		Kirtland AFB, NM		2.700		2.000		2018-02		0.000				0.000										0.000		4.700		

		Management Services

		AFLCMC Civilian Pay						AFLCMC CIVPAY		Wright Patterson, AFB		29.377		36.500		2017-10		0.000				0.000										0.000		65.877		

		HPSI Program Sppt.						AFLCMC		Wright Patterson, AFB		0.000		10.225		2017-10		0.000				0.000										0.000		10.225		

		Financial Mgmt Database Support IDS						Various		Various		0.000		0.724		2018-01		0.000				0.000										0.000		0.724		

		Earned Value/Finance/Cost  ACT-I						Various		Various		0.000		4.450		2018-01		0.000				0.000										0.000		4.450		

		Systems System High BOS						Various		Various		0.000		10.346		2018-01		0.000				0.000										0.000		10.346		

		CIO BOS						Various		Various		0.000		7.800		2018-01		0.000				0.000										0.000		7.800		

		Other CIO Services						Various		Various		0.000		10.629		2018-01		0.000				0.000										0.000		10.629		

		Other Core Civ Pay						NAWCAD/WD		Various		0.000		20.425		2017-12		0.000				0.000										0.000		20.425		

		Other Core Contractor Sppt.						Various		Various		0.000		5.113		2017-12		0.000				0.000										0.000		5.113		

		Travel						Various		Various		1.900		3.139		2017-10		0.000				0.000										0.000		5.039		

		1319 / 5		PE 0604810N / (U)Joint Strike Fighter Follow On Mod (FoM) - Navy		2936 / F-35C C2D2		

		Product Development

		Prime LM TBD (Phase II)		C		CPFF		Lockheed Martin		FT. Worth, TX		28.140		150.345		2018-02		0.000				0.000										0.000		178.485		304.660

		Prime LM 14-G-0020 (TR3)		C		CPFF		Lockheed Martin		FT Worth, TX		96.837		144.550		2018-02		0.000				0.000										0.000		241.387		768.965

		Prime LM BOA 0020 (Nimble Lightning + Pilot Training)		C		CPFF		Lockheed Martin		FT Worth, TX		4.706		4.250		2018-03		0.000				0.000										0.000		8.956		24.676

		Prime LM Flight Test Asset						Lockheed Martin		FT Worth, TX		0.000		9.548		2018-03		0.000				0.000										0.000		9.548		107.172

		Prime LM IDIQ TBD (ECASE)		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		4.919		2018-02		0.000				0.000										0.000		4.919		100.000

		Prime LM TBD DT AC Viability		C		CPFF		Lockheed Martin		Ft. Worth, TX		0.000		29.700		2018-02		0.000				0.000										0.000		29.700		174.000

		Prime LM Infrastructure		C		CPFF		Lockheed Martin		FT Worth, TX		0.000		88.800		2018-09		0.000				0.000										0.000		88.800		

		Prime PW Propulsion		C		CPIF		Pratt & Whitney		Various		0.000		12.509		2018-08		0.000				0.000										0.000		12.509		

		Prime LM TBD JRE		C		CPFF		Lockheed Martin		FT Worth, TX		0.000		20.000		2019-01		0.000				0.000										0.000		20.000		

		Systems Engineering		C		CPFF		Various		Various		5.342		17.800		2018-02		0.000				0.000										0.000		23.142		97.646

		Prior Year No Longer Funded in FYDP						Various		Various		144.540		0.000				0.000				0.000										0.000		144.540		

		Support

		Development Support						NAWCAD		Patuxent River, MD		16.098		8.550		2017-12		0.000				0.000										0.000		24.648		Continuing

		Development Support						NAWCWD		China Lake, CA		1.029		2.550		2017-12		0.000				0.000										0.000		3.579		

		Development Support						Edwards AFB		Edwards AFB, CA		0.986		0.500		2017-12		0.000				0.000										0.000		1.486		

		Development Support						Eglin		Various		2.265		3.450		2018-01		0.000				0.000										0.000		5.715		

		Development Support						Various		Various		16.585		15.144		2017-12		0.000				0.000										0.000		31.729		

		Development Support						AFRL		Wright Patterson AFB		1.286		1.778		2017-12		0.000				0.000										0.000		3.064		

		JRE Development Support						Various		Various		0.000		20.579		2018-01		0.000				0.000										0.000		20.579		

		ALIS Development Support						Various		Various		0.000		10.739		2017-12		0.000				0.000										0.000		10.739		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		45.000		2018-02		0.000				0.000										0.000		45.000		

		Developmental Test & Evaluation						NAWCWD		China Lake , CA		0.000		7.557		2018-02		0.000				0.000										0.000		7.557		

		Developmental Test & Evaluation Edwards/AFB						Edwards AFB		Edwards AFB, CA		0.000		5.741		2018-02		0.000				0.000										0.000		5.741		

		Developmental Test & Evaluation						Various		Various		0.000		10.250		2018-02		0.000				0.000										0.000		10.250		

		Operational Test & Evaluation						AFOTEC		Kirtland AFB, NM		2.700		2.000		2018-02		0.000				0.000										0.000		4.700		255.683

		Management Services

		AFLCMC Civilian Pay						AFLCMC CIVPAY		Wright Patterson, AFB		29.377		36.500		2017-10		0.000				0.000										0.000		65.877		

		HPSI Program Sppt.		C		BA		AFLCMC		Wright Patterson, AFB		0.000		10.225		2017-10		0.000				0.000										0.000		10.225		

		Financial Mgmt Database Support IDS						Various		Various		0.000		0.724		2018-01		0.000				0.000										0.000		0.724		

		Earned Value/Finance/Cost  ACT-I						Various		Various		0.000		4.450		2018-01		0.000				0.000										0.000		4.450		

		Systems System High BOS						Various		Various		0.000		10.346		2018-01		0.000				0.000										0.000		10.346		

		CIO BOS		C		BA		Various		Various		0.000		7.800		2018-01		0.000				0.000										0.000		7.800		

		Other CIO Services						Various		Various		0.000		10.629		2018-01		0.000				0.000										0.000		10.629		

		Other Core Civ Pay						NAWCAD/WD		Various		0.000		20.425		2017-12		0.000				0.000										0.000		20.425		

		Other Core Contractor Sppt.						Various		Various		0.000		5.113		2017-12		0.000				0.000										0.000		5.113		

		Travel						Various		Various		1.900		3.139		2017-10		0.000				0.000										0.000		5.039		

		1319 / 5		PE 0605013M / Marine Corps IT Dev/Mod		2906 / Marine Corps IT		

		Product Development

		MOS ODI-RMS Modernization		SS		IDIQ		CHENEGA DECISION SCIENCES, LLC		Lorton, VA		0.000		1.932		2018-07		0.000				0.000										0.000		1.932		

		MCRISS Modernization		SS		IDIQ		CHENEGA DECISION SCIENCES, LLC		Lorton, VA		0.700		5.293		2019-02		4.210		2019-04		0.321		2020-01								0.000		10.524		

		Paperless Ofc Acq Dev		C		FFP		TBD		TBD		0.000		0.000				0.000				0.542		2020-05								Continuing		Continuing		Continuing

		RMI		C		BA		SPAWAR:		San Diego, CA		0.400		0.800		2018-01		0.000				0.000										0.000		1.200		

		DRRS-MC (FPPT ICM-RMS) - Software Development		C		CPFF		SPAWAR		Charleston, SC		0.000		1.355		2019-02		0.000				0.000										0.000		1.355		

		MOS ODI-RMS Modernization						TBD		TBD		0.000		0.483		2019-04		0.000				0.180		2020-03								0.000		0.663		

		MPA Modernization						TBD		TBD		0.000		3.000		2019-04		5.000		2019-09		0.000										0.000		8.000		

		TSO						TBD		TBD		0.000		0.313		2018-09		0.340		2019-08		0.451		2020-08								0.000		1.104		

		Prior Years Cumulative Funding						Various		Various		52.599		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Prior Years Cumulative Funding						Various		Various		17.871		0.000				0.000				0.000										0.000		17.871		

		MCEITS HSI						NSWC		Dahlgren, VA		0.290		0.085		2017-10		0.000				0.000										0.000		0.375		

		MCEITS Application Migration Support						TBD		TBD		1.493		1.236		2018-02		1.480		2019-02		0.000										0.000		4.209		

		Test and Evaluation

		Prior Years Cumulative Funding						Various		Various		12.859		0.000				0.000				0.000										0.000		12.859		

		1319 / 5		PE 0605013N / Information Technology Development		2901 / AAUSN IT		

		Product Development

		Software Development (Modernization)		C		FP		CACI		Chantilly, VA		4.555		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Contractor Engineering Support (DONCJIS)		SS		T&M		Interimage Inc.		Manassas, VA		1.272		0.000				0.000				0.000										0.000		1.272		

		Software Development		C		FP		Dell Marketing LP		Round Rock, TX		1.938		0.000				0.000				0.000										0.000		1.938		

		Software Development (CLEOC)		C		FP		NSA		Various		0.500		0.000				0.000				0.000										0.000		0.500		

		SYSTEM Moderization						SPAWAYSYSCEN ATLANTIC		CHARLESTON, SC		2.950		0.676		2017-10		0.400		2018-10		0.350		2019-10								0.000		4.376		

		CORB SYSTEM Modernization						SPAWASYSTEM		CHARLESTON, SC		1.000		0.000				1.058		2018-10		0.350		2019-10								0.000		2.408		

		DON TRACKER Engineering		C		CPFF		Progeny		Manassas, VA		5.749		0.448		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		ePS Data Transition Strategy						NAVSUP BSC		Mechanicsburg, PA		1.602		0.100		2017-11		0.000				0.000										0.000		1.702		

		ePS NESB Data Mapping		C		FP		BOOZ ALLEN		Tysons Corner, Va		6.700		0.450		2017-12		0.000				0.000										0.000		7.150		

		NESB Configuration and Validation		C		FP		SPAWAR		San Diego, CA		7.371		0.000				0.000				0.000										0.000		7.371		

		Contract Writing System (ePS)		C		FP		TBD		TBD		0.000		0.000				10.138		2019-02		41.567		2020-02								Continuing		Continuing		Continuing

		NERP Interface Analysis (ePS)						SPAWAR		San Diego, CA		1.409		1.000		2018-06		0.000				0.000										0.000		2.409		

		Support

		Acquisition Documentation (ePS)		C		IDIQ		MAGA		Washington, DC		3.734		0.000				0.000				0.000										0.000		3.734		

		Cost Analysis (ePS)		C		CPFF		SPAWAR		San Diego, CA		1.045		0.000				0.180		2019-06		0.185		2020-06								0.000		1.410		

		Systems Engineering (ePS)						SPAWAR		San Diego, CA/Charleston, SC		13.098		1.468		2018-09		3.084		2019-09		3.114		2020-03								Continuing		Continuing		Continuing

		Logistics Analysis (ePS)						SSC LANT		Charleston, SC		1.431		1.205		2017-10		1.970		2018-10		0.438		2019-10								Continuing		Continuing		Continuing

		Requirements Validation (ePS) - Small Business set aside		C		FFP		SPAWAR		San Diego, CA		1.500		0.000				0.000				0.000										0.000		1.500		

		Project Management/Implementation (ePS)						Enterprise Horizion		San Francisco, CA		1.756		1.780		2017-11		0.000				0.000										0.000		3.536		

		ePS Engineering Services - Small Business set aside						Bowhead		Alexandria, VA		1.170		1.482		2018-06		0.268		2019-07		0.353		2020-07								0.000		3.273		

		ePS Testing and Validation/ Architecture Tool						NSWC Dahlgren		Dahlgren, VA		0.050		0.050		2017-11		0.000				0.000										0.000		0.100		

		System Engineering Support (NEST)		C		CPFF		Deloitte		Rosslyn, VA		0.000		5.014		2017-11		4.280		2018-11		1.994		2019-11								Continuing		Continuing		Continuing

		(ePS) Project Management/Implementation		C		CPFF		Chenega		Chesapeake, VA		0.000		0.294		2018-09		0.310		2019-09		0.214		2020-09								0.000		0.818		

		Cloud Broker Services						NAVAIR		Patuxent River, MD		0.000		0.000				1.100		2019-03		2.900		2020-03								0.000		4.000		

		Test and Evaluation

		Testing Preparations (ePS)		C		FFP		SSC LANT		Charleston, SC		0.800		0.000				0.000				0.000										0.000		0.800		

		Software Hosting (ePS)		C		FP		SPAWAR		San Diego, CA		0.815		0.000				0.000				0.000										0.000		0.815		

		Testing (ePS)		C		FP		OPTEVFOR		NORFOLK,VA		0.280		0.050		2018-06		0.635		2019-06		0.664		2020-06								Continuing		Continuing		Continuing

		Testing (ePS)						JITC		Ft. Huachuca, AZ		0.000		0.000				0.416		2019-02		0.424		2020-02								0.000		0.840		

		Testing/Cyber		C		CPFF		Falconwood		Arlington, VA		0.000		0.000				0.652		2019-05		0.695		2020-05								0.000		1.347		

		Management Services

		ePS Program Support		C		FFP		PEO EIS		Arlington, VA		0.500		0.000				0.000				0.000										0.000		0.500		

		1319 / 5		PE 0605013N / Information Technology Development		2903 / NAVAIR IT		

		Product Development

		Solutions for Cyber Warfare Capabilities for Navy Cybersecurity						Various		Various		8.019		3.178		2017-10		2.147		2018-10		2.050		2019-10								Continuing		Continuing		Continuing

		Solutions for Digital Thread						Various		Various		0.614		0.000				9.500		2018-10		11.500		2019-10								Continuing		Continuing		Continuing

		Support

		Software Support for Configuration Management Information System (JCMIS)		C		FFP		NAVSUP		Mechanicsburg, PA		1.869		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Software Support for Configuration Management Information System (JCMIS)		C		FFP		Wyle		Lexington Park, MD		0.862		0.477		2018-03		0.506		2019-03		0.000										Continuing		Continuing		Continuing

		Software Support for Configuration Management Information System (JCMIS)						Various		Various		0.000		0.000				0.000				0.501		2020-03								Continuing		Continuing		Continuing

		Management Services

		Program Management Support for Configuration Management Information System (JCMIS)						NAWCAD		Patuxent River, MD		0.925		0.147		2017-12		0.168		2018-12		0.138		2019-12								Continuing		Continuing		Continuing

		Systems Engineering Support for Navy Cybersecurity						NAWCAD		Patuxent River, MD		2.270		6.324		2017-10		1.937		2018-10		1.800		2019-10								Continuing		Continuing		Continuing

		Systems Engineering Support for Digital Thread						NAWCAD		Patuxent River, MD		0.287		0.000				3.526		2018-10		2.533		2019-10								Continuing		Continuing		Continuing

		Systems Engineering Support for Navy Cybersecurity						NAWCWD		China Lake, CA		0.000		0.517		2017-10		1.360		2018-10		0.789		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0605013N / Information Technology Development		2904 / NAVSEA IT		

		Support

		Software Development		C		CPFF		NAVSEA		WNY, D.C.		136.270		32.630		2017-10		35.382		2018-10		15.696		2019-10								Continuing		Continuing		Continuing

		Software Development						NSLC		Mechanicsburg, PA		15.999		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Advance Planning Analysis						SPAWAR		Arlington, VA		7.471		0.000				0.000				0.000										0.000		7.471		

		Advance Planning Analysis						NAVSEA		WNY, D.C.		16.504		16.970		2017-11		0.000				0.000										0.000		33.474		

		Advance Planning Analysis						NSWC PHD		Port Hueneme, CA		5.000		0.000				0.000				0.000										0.000		5.000		

		1319 / 5		PE 0605013N / Information Technology Development		2905 / BUPERS IT		

		Product Development

		BBD Phase 1c Increment 1 and 2, Phasde 2		C		CPFF		SSC, INC		New Orleans, LA		11.685		0.400		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		LMS-DL Pilot and Career Profile Management		C		CPFF		OPM		Pensacola, FL		3.801		0.000				6.469		2019-05		4.851		2020-05								Continuing		Continuing		Continuing

		MNP/SPOE		C		CPFF		Katmai		Arlington, VA		13.424		13.063		2018-07		11.145		2019-05		39.477		2020-05								Continuing		Continuing		Continuing

		TFMMS Design, Development, Test & Deployment (2 Increments)		C		CPFF		A3IS		Palm Coast, FL		6.619		0.000				0.000				0.000										0.000		6.619		Continuing

		PRIDE MOD II Design, Development, Test & Deployment		C		CPFF		CGI, Fed		Washington, DC		2.185		0.000				0.000				0.000										0.000		2.185		1.370

		AOA Design, Development, Test & Deployment		C		CPFF		GDIT		New Orleans, LA		1.792		0.000				0.500		2019-03		0.000										Continuing		Continuing		Continuing

		NP2 Rapid Prototype Pilot		C		CPFF		GDIT/Na Ali		Washington, DC		0.000		0.000				32.350		2018-10		46.243		2019-10								Continuing		Continuing		Continuing

		NMRS Design, Development, Test & Deployment		C		CPFF		Millienium		New Orleans, LA		0.262		0.000				0.000				0.000										Continuing		Continuing		Continuing

		RMI SIR/SPOE/SPM/A&D Design, Development, Test & Deployment		C		CPFF		Syneren		Arlington, VA		8.651		1.058		2018-07		1.100		2019-06		7.000		2020-06								Continuing		Continuing		Continuing

		ADE - BI / Visualization / Analytics Products		C		CPFF		GDIT		Washington, D.C.		3.500		0.000				5.600		2019-05		3.000		2020-05								Continuing		Continuing		Continuing

		ADE - System Integration		C		CPFF		Millenium		Washington, D.C.		1.200		0.000				4.400		2019-04		2.200		2020-04								Continuing		Continuing		Continuing

		ARM Phase 1-3 Design, Development, Test & Deployment		C		CPFF		HP		Orlando, FL		2.700		0.537		2017-12		0.000				0.000										0.000		3.237		2.221

		NP2 Rapid Fielding Pilot		C		CPFF		GDIT/ Na Ali		Honolulu, HI		0.000		0.000				0.000				51.805		2019-10								0.000		51.805		

		NP2 Transformation		C		CPFF		GDIT/Na Ali		Washington, DC		13.736		6.248		2018-01		23.937		2019-01		13.189		2020-01								0.000		57.110		

		Support

		NSIPS Bi-Service License		C		CPFF		Oracle		Redwood City, CA		13.206		3.689		2017-12		3.805		2018-12		0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0605013N / Information Technology Development		3167 / Joint Technical Data Integration (JTDI)		

		Support

		Software Development for JTDI						DTIC		Fort Belvior, VA		2.489		0.434		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Software Development/Hardware Integration for Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)		C		CPFF		Wyle		Patuxent River, MD		5.937		0.600		2018-01		1.179		2019-01		0.390		2020-01								Continuing		Continuing		Continuing

		Software Development/Hardware Integration for MAL-EIT		C		T&M		Applied Research		Penn State		1.015		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Prior year support no longer funded in the FYDP						Various		Various		15.326		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Software Development/Hardware Integration MAL-EIT						NAWCAD		Patuxent River, MD		1.153		0.178		2017-11		0.395		2018-11		0.000										Continuing		Continuing		Continuing

		Software Development/Hardware Integration MAL-EIT						NEDC		New Orleans, LA		0.261		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development/Software Integration - MAL-EIT						NAWCWD		China Lake		0.700		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Development/Software Integration - MAL-EIT						NEDC		Patuxent River, MD		0.045		0.099		2017-10		0.100		2018-10		0.000										Continuing		Continuing		Continuing

		Software Development for JTDI		C		CPFF		Control Point Corporation		Patuxent River, MD		0.000		0.000				0.550		2019-04		0.000										Continuing		Continuing		Continuing

		Software Development/Hardware Integration MAL-EIT		C		CPFF		TLOG SBJV		Patuxent River, MD		0.000		0.185		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Software Development for JTDI		C		CPFF		Wyle		Patuxent River, MD		0.000		0.000				0.000				2.929		2020-05								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation for MAL-EIT						SPAWAR		Norfolk, VA		1.629		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation for MAL-EIT		C		CPFF		Wyle		Patuxent River, MD		0.886		0.149		2018-01		0.272		2019-01		0.090		2020-01								Continuing		Continuing		Continuing

		Prior year Test & Eval no longer funded in the FYDP						Various		Various		0.909		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation, MAL-EIT						NAWCAD		Patuxent River, MD		0.030		0.030		2018-02		0.076		2018-11		0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation, MAL-EIT						NSWC		Corona, CA		0.025		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation JDTI		C		CPFF		Control Point Corporation		Patuxent River, MD		0.000		0.000				0.500		2019-01		0.000										Continuing		Continuing		Continuing

		Developmental Test & Evaluation JDTI		C		CPFF		Wyle		Patuxent River, MD		0.000		0.000				0.000				1.577		2020-05								Continuing		Continuing		Continuing

		Management Services

		Program Management Support for Marine Aviation Logistics Enterprise Information Technology (MAL-EIT)						SPAWAR		Norfolk, VA		0.832		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Program Management Support MAL-EIT						NAWCAD		Patuxent River, MD		0.324		0.072		2017-11		0.072		2018-11		0.000										Continuing		Continuing		Continuing

		Program Management Support MAL-EIT		C		CPFF		Wyle		Patuxent River, MD		1.040		0.198		2018-01		0.346		2019-01		0.120		2020-01								Continuing		Continuing		Continuing

		Prior year Mgmt Svcs Cost no longer funded in the FYDP						Various		Various		0.473		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering Support - JTDI						NAWCAD		Patuxent River, MD		1.894		0.491		2017-11		0.363		2018-11		0.094		2019-11								Continuing		Continuing		Continuing

		Program Management Support - TRAVEL - MAL-EIT						NAVAIR HQ		Patuxent River, MD		0.106		0.026		2017-10		0.030		2018-10		0.000										Continuing		Continuing		Continuing

		Program Management Support MAL-EIT						W4MK Armament RDEC		Pacatiny Arsenal, NJ		0.019		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering Support - JTDI		C		CPFF		Wyle		Patuxent River, MD		0.000		0.000				0.000				0.345		2020-05								Continuing		Continuing		Continuing

		1319 / 5		PE 0605013N / Information Technology Development		3185 / Joint Airlift Information System (JALIS)		

		Product Development

		Development, Analysis and QA support		C		CPFF		SPAWAR		New Orleans, LA		2.014		0.335		2018-02		0.353		2019-02		0.349		2020-02								Continuing		Continuing		Continuing

		1319 / 5		PE 0605013N / Information Technology Development		3432 / NMMES-TR		

		Product Development

		Risk Reduction Prototype		SS		CPFF		TBD		Not Specified		0.000		0.000				17.350		2019-05		4.551		2020-05								Continuing		Continuing		Continuing

		Systems Integrator		C		IDIQ		TBD		Not Specified		0.000		0.000				0.000				38.600		2020-03								0.000		38.600		

		Applications & Commercial Items		C		IDIQ		TBD		Not Specified		0.000		0.000				0.000				15.600		2020-05								0.000		15.600		

		Risk Reduction Pilot		C		CPFF		Kapsuum		WNY		0.000		0.000				2.500		2019-09		2.600		2020-09								0.000		5.100		

		Support

		PMO Support						Various		WNY & Norfolk		0.000		0.000				9.900		2019-03		10.000		2020-06								Continuing		Continuing		Continuing

		Community of Practice						Various		Various		0.000		0.000				3.299		2019-03		6.000		2020-03								0.000		9.299		

		1319 / 5		PE 0605013N / Information Technology Development		3784 / Judge Advocate General (JAG) Enterprise System		

		Product Development

		Software Development		C		FFP		Microsoft		Washington, DC		0.000		0.000				0.000				1.100		2019-12								0.000		1.100		

		1319 / 5		PE 0605013N / Information Technology Development		9406 / Maintenance Data Warehouse		

		Product Development

		Prior year Prod Def no longer funded in the FYDP						Various		Various		16.255		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Software Development for Aviation Logistics Environment (ALE)						Various		Various		0.000		0.000				17.800		2019-07		29.405		2020-02								Continuing		Continuing		Continuing

		Software Development for Decision Knowledge Programming for Logistics Analysis and Technical Evalutaion (DECKPLATE)		C		CPFF		Spalding		Lexington Park, MD		5.670		0.547		2017-11		0.882		2018-11		3.054		2019-12								Continuing		Continuing		Continuing

		Softare Development for Condition Based Maintenance Plus (CBM+)		C		CPFF		KRB Wyle		Patuxent River, MD		17.172		2.532		2017-11		3.511		2018-11		0.880		2019-12								Continuing		Continuing		Continuing

		Software Development for Vector		C		CPFF		KRB Wyle		Patuxent River, MD		0.000		0.000				0.000				2.026		2019-12								Continuing		Continuing		Continuing

		Software Development for Vector		C		CPFF		Spalding		Lexington Park, MD		0.000		0.000				0.000				0.125		2019-12								0.000		0.125		0.125

		Software development for Dynamic Scheduling						Various		Various		0.000		0.000				0.000				3.040		2020-01								Continuing		Continuing		Continuing

		Software Development for Decision Knowledge Programming for Logistics Analysis and Technical Evalutaion (DECKPLATE)		C		CPFF		KRB Wyle		Patuxent River, MD		0.000		0.000				0.000				0.838		2019-12								0.000		0.838		0.838

		Software Development for Aviation Logistics Environment (ALE)		C		CPFF		KRB Wyle		Patuxent River, MD		0.593		0.000				0.000				0.000										0.000		0.593		0.593

		Management Services

		Program Management Support for DECKPLATE						NAWCAD		Patuxent River, MD		6.126		0.899		2017-10		1.089		2018-10		0.298		2019-10								Continuing		Continuing		Continuing

		Prior year Prod Def no longer funded in the FYDP						Various		Various		0.628		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Program Management Support for CBM+						NAWCAD		Patuxent River, MD		2.159		0.360		2017-10		0.520		2018-10		0.168		2019-10								Continuing		Continuing		Continuing

		Program Management Support for Aviation Logistics Environment (ALE)						NAWCAD		Patuxent River, MD		0.000		0.000				2.700		2018-10		3.580		2019-10								Continuing		Continuing		Continuing

		Program Management Support for Vector						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.092		2019-10								Continuing		Continuing		Continuing

		Program Management Support for Vector		C		CPFF		KRB Wyle		Patuxent River, MD		0.000		0.000				0.000				0.093		2019-12								0.000		0.093		0.093

		Program Management Support for Dynamic Scheduling						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.198		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0605013N / Information Technology Development		9999 / Congressional Adds		

		Product Development

		Technology Refreshment (PLM)						Various		Various		0.000		4.150		2018-09		0.000				0.000										0.000		4.150		

		Support

		HW/SW (CBM+)		C		FFP		Washington HQ Services		Washington, DC		0.000		2.626		2018-09		3.788		2019-09		0.000										0.000		6.414		1.575

		Software Development for (CBM+)		C		CPFF		Wyle		Patuxent River, MD		0.000		1.700		2018-09		0.000		2019-09		0.000										0.000		1.700		2.700

		Systems Engineering (PLM)						NSWC		Philadelphia, PA		0.000		0.425		2018-09		0.355		2019-09		0.000										0.000		0.780		

		Systems Engineering (PLM)						NSWC		Crane, ID		0.000		0.646		2018-09		0.618		2019-09		0.000										0.000		1.264		

		Systems Engineering (PLM)						NSWC		Port Hueneme, CA		0.000		0.414		2018-09		1.830		2019-09		0.000										0.000		2.244		

		Technical Support (PLM)						Various		Various		0.000		2.865		2018-09		0.000		2019-09		0.000										0.000		2.865		

		Systems Engineering (PLM)						NSWC		Carderock, MD		0.000		0.384		2018-09		0.496		2019-09		0.000										0.000		0.880		

		Systems Engineering (PLM)						NSWC		Dahlgren, VA		0.000		0.305		2018-09		0.225		2019-09		0.000										0.000		0.530		

		Systems Engineering (PLM)						NAVSEALOGCEN		Mechanicsburg, PA		0.000		0.462		2018-09		2.688		2019-09		0.000										0.000		3.150		

		Management Services

		Program Management Support for  (CBM+)						NAWCAD		Patuxent River, MD		0.000		0.020		2018-08		0.000				0.000										0.000		0.020		

		1319 / 5		PE 0605024N / (U)Anti-Tamper Technology Support		2801 / Anti-Tamper		

		Product Development

		Product Development						NAWCWD		China Lake, CA		0.000		0.000				1.079		2018-12		1.095		2019-10								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						NAWCWD		China Lake, CA		0.000		0.000				0.300		2018-11		0.309		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0605024N / (U)Anti-Tamper Technology Support		3414 / Anti-Tamper Technology Support		

		Product Development

		Primary Hardware Dev						NAWCWD		China Lake, CA		0.500		2.490		2017-11		2.955		2018-11		1.739		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation						NAWCWD		China Lake, CA		0.000		1.410		2017-11		1.284		2018-11		1.739		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0605212M / CH-53K		3059 / CH-53K Development		

		Product Development

		Primary Hardware Development: SDD / SDTA Air Vehicle		SS		CPIF		Sikorsky		Stratford, CT		0.000		0.000				226.100		2018-12		410.100		2019-12								0.000		636.200		757.534

		GFE: Engines		SS		CPFF		GE		Lynn, MA		0.000		0.000				6.338		2019-01		6.300		2020-01								0.000		12.638		17.539

		Primary  Hardware Development, Capability Improvement						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Primary Hardware Development:-Other SAC						Sikorsky		Stratford, CT		0.000		0.000				36.000		2019-01		35.300		2020-01								0.000		71.300		71.300

		Primary Hardware Development						Various		Various		0.000		0.000				10.207		2019-04		5.723		2020-04								0.000		15.930		11.029

		Support

		Development Support						NAWCAD		Lakehurst, NJ		0.000		0.000				1.150		2018-12		1.173		2019-12								0.000		2.323		

		Integrated Logistics Support						NAWCAD		Lakehurst, NJ		0.000		0.000				1.038		2018-12		1.223		2019-12								0.000		2.261		

		Integrated Logistics Support						NADEP		Cherry Point, NC		0.000		0.000				1.325		2018-12		1.352		2019-12								0.000		2.677		

		Integrated Logistics Support-OLD PM CONTRACT		C		CPFF		GDIT		Fairfax, VA		0.000		0.000				1.900		2019-04		0.000										0.000		1.900		1.900

		Integrated Logistics Support						Various		Various		0.000		0.000				2.539		2018-12		2.590		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						NAWCTSD		Orlando, FL		0.000		0.000				0.750		2018-12		0.250		2019-12								0.000		1.000		

		Integrated Logistics Spt-NEW PM CONTRACT		C		CPFF		NSI		Lexington Park, MD		0.000		0.000				0.000				1.610		2020-04								0.000		1.610		1.610

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		0.000		0.000				0.600		2018-12		1.100		2019-12								0.000		1.700		

		Developmental Test & Evaluation						NAWCAD		Pax River, MD		0.000		0.000				22.500		2018-12		23.400		2019-11								0.000		45.900		

		Operational Test & Evaluation						COMOPTEVFOR		Norfolk, VA		0.000		0.000				1.100		2018-12		1.500		2019-12								0.000		2.600		

		Live Fire Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				1.000		2018-12		5.000		2019-12								0.000		6.000		

		Management Services

		Contractor Engineering Support						Various		Various		0.000		0.000				2.848		2018-12		2.905		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						NAWCAD		Pax River, MD		0.000		0.000				8.399		2018-12		14.270		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Zenetix		Herndon, VA		0.000		0.000				2.208		2019-01		2.195		2020-01								3.110		7.513		7.513

		Program Management Support						Various		Various		0.000		0.000				0.833		2018-12		0.850		2019-12								Continuing		Continuing		Continuing

		Travel						NAWCAD		Pax River, MD		0.000		0.000				0.110		2018-12		0.114		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0605212M / CH-53K		9999 / Congressional Adds		

		Product Development

		Product Developmnet Common Lightweight Cargo						Sikorsky		Strafford, CT		0.000		0.000				5.000		2019-08		0.000										0.000		5.000		5.000

		Product Developmenet Wireless Intercom System						Axnes		TBD		0.000		0.000				5.000		2019-05		0.000										0.000		5.000		5.000

		1319 / 5		PE 0605212N / CH-53K		3059 / CH-53K Development		

		Product Development

		Primary Hardware Development:		SS		CPIF		Sikorsky		Stratford, CT		4490.324		244.606		2017-12		0.000				0.000										0.000		4734.930		4734.930

		Ancillary Hardware Development: DECM		SS		CPFF		Northrup Grumman		Falls Church, VA		26.361		7.679		2018-01		0.000				0.000										0.000		34.040		34.040

		GFE: Various						Various		Various		66.217		1.200		2017-12		0.000				0.000										0.000		67.417		67.417

		GFE: Engines		SS		CPFF		GE		Lynn, MA		129.661		7.000		2018-01		0.000				0.000										0.000		136.661		136.661

		Incentive Fees		SS		CPIF		Sikorsky		Stratford, CT		73.383		0.000		2018-01		0.000				0.000										0.000		73.383		73.383

		RAA: JUONS-S0-0010 (DAIRCM)						Various		Various		53.000		0.000				0.000				0.000										0.000		53.000		53.000

		Prior year Prod Dev cost no longer funded in the FYDP						Various		Various		73.400		0.000				0.000				0.000										0.000		73.400		73.400

		Support

		Development Support						NAWCAD		Lakehurst, NJ		9.248		1.360		2017-12		0.000				0.000										0.000		10.608		

		Integrated Logistics Support						NAWCAD		Lakehurst, NJ		23.622		1.200		2017-12		0.000				0.000										0.000		24.822		

		Integrated Logistics Support						NADEP		Cherry Point, NC		19.116		1.458		2017-12		0.000				0.000										0.000		20.574		

		Integrated Logistics Support		C		CPFF		GDIT		Fairfax, VA		20.673		1.960		2018-04		0.000				0.000										0.000		22.633		22.633

		Integrated Logistics Support						Various		Various		39.420		1.792		2017-12		0.000				0.000										0.000		41.212		

		Government Engineering Support						NAWCTSD		Orlando, FL		9.323		2.257		2017-12		0.000				0.000										0.000		11.580		

		Studies & Analyses						NSWC		Crane, IN		3.500		0.000				0.000				0.000										0.000		3.500		

		Studies & Analyses						Various		Various		22.127		0.000				0.000				0.000										0.000		22.127		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		30.884		1.500		2017-12		0.000				0.000										0.000		32.384		

		Developmental Test & Evaluation						NAWCAD		Pax River, MD		99.348		27.945		2017-12		0.000				0.000										0.000		127.293		

		Operational Test & Evaluation						COMPTEVFOR		Norfolk, VA		4.827		1.099		2017-12		0.000				0.000										0.000		5.926		

		Live Fire Test & Evaluation						NAWCWD		China Lake, CA		16.440		3.400		2017-12		0.000				0.000										0.000		19.840		

		Management Services

		Contractor Engineering Support						Various		Various		29.927		3.500		2017-12		0.000				0.000										0.000		33.427		

		Government Engineering Support						NAWCAD		Pax River, MD		347.122		17.542		2017-12		0.000				0.000										0.000		364.664		

		Program Management Support		C		CPFF		Camber		Huntsville, AL		41.708		0.000				0.000				0.000										0.000		41.708		41.708

		Program Management Support		C		CPFF		Zenetix		Herndon, VA		16.729		2.744		2018-01		0.000				0.000										0.000		19.473		19.473

		Program Management Support						Various		Various		62.091		1.000		2017-12		0.000				0.000										0.000		63.091		

		Travel						NAWCAD		Pax River, MD		4.168		0.125		2017-12		0.000				0.000										0.000		4.293		

		Prior year Mgmt cost no longer funded in the FYDP						Various		Various		1.950		0.000				0.000				0.000										0.000		1.950		

		1319 / 5		PE 0605215N / (U)Mission Planning		2213 / Mission Planning		

		Product Development

		Primary Software Development/JMPS Expeditionary		C		CPFF		Leidos		Reston, VA		0.400		0.298		2018-02		0.302		2019-02		0.308		2020-02								Continuing		Continuing		Continuing

		Primary Software Development/JMPS Expeditionary		C		CPAF		BAE		San Diego, CA		0.000		0.568		2018-03		0.569		2019-03		0.613		2020-03								Continuing		Continuing		Continuing

		Primary Software Development, FW		C		CPFF		Northrop Grumman		Long Beach, CA		4.500		0.230		2018-02		0.240		2019-02		0.245		2020-02								Continuing		Continuing		Continuing

		Primary Software Development/(Human Factors)		C		CPFF		Georgia Technical Research Institute (GTRI)		Atlanta, GA		1.500		0.350		2018-03		0.355		2019-03		0.358		2020-03								Continuing		Continuing		Continuing

		Primary Software Development (SEIC)		C		CPFF		Leidos		Orlando, FL		2.918		2.915		2018-02		3.048		2019-02		3.075		2020-02								Continuing		Continuing		Continuing

		Primary Software Development		C		CPFF		MTI		Park City, UT		0.000		0.200		2018-06		0.000				0.000										0.000		0.200		

		Primary Software Development		C		CPFF		ATC		Eden Prairie, MN		0.000		0.260		2018-06		0.000				0.000										0.000		0.260		

		Primary Software Development		C		CPFF		IDT		Arlington, VA		0.000		0.760		2018-01		0.783		2019-01		0.785		2020-01								Continuing		Continuing		Continuing

		Primary Software Development		C		CPFF		DCS		Alexandria, VA		0.000		0.490		2018-01		0.800		2019-01		0.865		2020-01								Continuing		Continuing		Continuing

		Primary Software Development		C		CPFF		AMEWAS		California, MD		0.000		0.740		2018-06		0.991		2019-06		0.950		2020-06								Continuing		Continuing		Continuing

		Primary Software Development						NAWCWD		China Lake, CA		0.000		0.000				0.160		2018-12		0.160		2019-12								0.000		0.320		

		NGNMPS Primary Software Development		C		CPFF		Northrop Grumman		Long Beach, CA		0.000		0.000				0.000				2.500		2020-01								Continuing		Continuing		Continuing

		NGNMPS Primary Software Development		C		CPFF		Various		Various		0.000		0.000				0.000				11.250		2020-01								Continuing		Continuing		Continuing

		NGNMPS Primary Human Factors Engineering		C		CPFF		Georgia Technical Research Institute (GTRI)		Atlanta, GA		0.000		0.000				0.000				1.750		2020-01								Continuing		Continuing		Continuing

		NGNMPS Primary Software Development						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				4.500		2019-11								Continuing		Continuing		Continuing

		Next Gen CMBRE Development						Dep Of Energy		Washington DC.		0.000		0.000				0.000				13.280		2019-11								Continuing		Continuing		Continuing

		Support

		Integrated Logistics Support						NAWCWD		Point Mugu, CA		0.208		0.225		2017-11		0.216		2018-11		0.231		2019-11								Continuing		Continuing		Continuing

		Systems Eng & Integration						NAWCWD		Point Mugu, CA		2.487		2.320		2017-11		2.675		2018-11		2.352		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		1.136		1.305		2017-11		1.445		2018-11		1.430		2019-11								Continuing		Continuing		Continuing

		NGNMPS Systems Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				1.750		2019-11								Continuing		Continuing		Continuing

		NGNMPS Integrated Logistics Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.500		2019-11								Continuing		Continuing		Continuing

		NGNMPS Integrated Logistics Support						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				2.500		2019-11								Continuing		Continuing		Continuing

		NGNMPS Systems Engineering		C		CPFF		Zenetex		Herndon, VA		0.000		0.000				0.000				1.350		2020-01								Continuing		Continuing		Continuing

		Systems Engineering/JMPS Expeditionary						NAWCWD		Point Mugu, CA		0.000		0.080		2017-11		0.082		2018-11		0.084		2019-11								Continuing		Continuing		Continuing

		Next Gen CMBRE Support						NAWCWD		Point Mugu, CA		0.000		0.000				0.000				3.320		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Evaluation						NAWCWD		Point Mugu, CA		5.311		5.579		2017-11		5.459		2018-11		5.458		2019-11								Continuing		Continuing		Continuing

		Test & Evaluation						COMOPTEVFOR		Norfolk, VA		1.046		1.350		2018-01		1.377		2019-01		1.396		2019-11								Continuing		Continuing		Continuing

		NGNMPS Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.300		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support and Travel						NAWCAD		Patuxent River, MD		1.400		2.865		2017-11		2.960		2018-11		2.943		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Ausley Associates		Lexington Park, MD		0.509		0.675		2018-05		0.406		2019-05		0.350		2020-05								Continuing		Continuing		Continuing

		1319 / 5		PE 0605215N / (U)Mission Planning		2311 / Stores Planning and Weaponeering Module		

		Product Development

		Product Development						Naval Air Warfare Center Aircraft Division NAWCAD		Patuxent River, MD		0.177		0.102		2017-11		0.100		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		Product Development						Air Force Seek Eagle		Hill Air Force Base, UT		0.083		0.085		2018-03		0.085		2019-03		0.085		2020-03								Continuing		Continuing		Continuing

		Primary Software Development		C		CPFF		DCS Corp		Alexandria, VA		0.781		1.586		2018-02		0.000				0.000										0.000		2.367		2.502

		Product Development (V4.X)		C		CPFF		DCS Corp		Alexandria, VA		4.500		3.895		2018-03		5.500		2019-03		4.852		2020-03								Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Evaluation (Gov't)						NAWCAD		Patuxent River, MD		1.185		1.259		2017-11		1.190		2018-11		1.200		2019-11								Continuing		Continuing		Continuing

		Test & Evaluation (Contractor)		C		CPFF		DCS Corp		Alexandria, VA		1.084		0.800		2018-03		0.830		2019-03		0.840		2020-03								0.000		3.554		2.805

		Test & Evaluation (Contract)		C		CPFF		KBRwyle		Huntsville, AL		0.000		0.000				0.000				1.237		2020-03								0.000		1.237		

		Management Services

		System Engineering and Program Support						NAWCAD		Patuxent River, MD		1.003		1.200		2017-11		1.219		2018-11		1.246		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Ausley Associates		Lexington Park, MD		0.441		0.450		2018-05		0.307		2019-05		0.300		2020-05								0.000		1.498		1.341

		Government Engineering Support: Guided Weapons						Naval Air Warfare Center Weapons Division NAWCWD		China Lake, CA		0.023		0.176		2018-01		0.250		2018-11		0.255		2019-11								Continuing		Continuing		Continuing

		Systems Engineering Support		C		CPFF		KBRwyle		Huntsville, AL		1.500		1.200		2018-01		1.250		2019-03		1.043		2020-03								0.000		4.993		3.950

		Govt Engineering Support: Mission Planning Environment Integration						NAWCWD		Point Mugu, CA		0.060		0.100		2017-11		0.100		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.010		0.015		2017-11		0.015		2018-11		0.025		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0605215N / (U)Mission Planning		2312 / Common Helicopters		

		Product Development

		Primary Software Development		C		CPFF		Joint Technology Engineering		Valparaiso, FL		0.614		0.385		2018-03		0.000				0.000										0.000		0.999		1.014

		Test and Evaluation

		System Integration and Test						NAWCWD		Point Mugu, CA		0.000		0.265		2017-11		0.000				0.000										0.000		0.265		

		1319 / 5		PE 0605215N / (U)Mission Planning		9999 / Congressional Adds		

		Product Development

		Software Development		SS		CPFF		Progeny Systems		California, MD		0.000		0.750		2018-11		0.000				0.000										0.000		0.750		

		Software Development		SS		BOA		Progeny Systems PIII		California, MD		0.000		0.926		2019-02		0.000				0.000										0.000		0.926		

		Software Development		SS		BOA		MTI		Park City, UT		0.000		0.926		2019-02		0.000				0.000										0.000		0.926		

		Software Development		SS		CPFF		IAI		Lexington Park, MD		0.000		0.710		2018-06		0.000				0.000										0.000		0.710		

		Management Services

		Program Management Support						NAWCWD		China Lake, CA		0.000		0.040		2018-05		0.000				0.000										0.000		0.040		

		Program Management Support						NAWCAD		Pax River, MD		0.000		0.028		2018-11		0.000				0.000										0.000		0.028		

		1319 / 5		PE 0605217N / (U)Common Avionics		0572 / JT Service/NV Std Avionics CP/SB		

		Product Development

		Primary Hardware Dev CNS/ATM		SS		CPFF		Sikorsky		Stratford, CT		0.000		1.462		2017-12		0.000				0.000										0.000		1.462		1.462

		Primary Hardware Dev						Various		Various		1.897		5.511		2018-01		9.088		2019-01		8.959		2020-01								Continuing		Continuing		Continuing

		Primary Hardware Dev						NAWCAD		Patuxent River, MD		1.195		0.476		2017-11		1.633		2018-11		1.650		2019-11								Continuing		Continuing		Continuing

		Aircraft Integration TACCOM		SS		FFP		Collins Aerospace		Cedar Rapids, IA		6.511		10.488		2018-07		11.724		2019-01		6.496		2020-01								0.000		35.219		35.219

		Aircraft Integration GPWS/TAWS II		SS		CPIF		Lockheed Martin		Owego, NY		0.000		1.068		2017-12		0.000				0.000										0.000		1.068		1.068

		Aircraft IntegrationTACCOM		C		CPFF		Collins Aerospace		Cedar Rapids, IA		3.312		0.000				0.000				0.000										0.000		3.312		3.312

		Aircraft Integration						Various		Various		0.000		0.000				0.419		2018-11		0.428		2019-11								Continuing		Continuing		Continuing

		Systems Engineering AAT						DTIC		Fort Belvior, VA		8.545		8.771		2018-01		6.247		2019-01		6.487		2020-01								0.000		30.050		30.050

		Systems Engineering TACCOM						NAWCAD		Patuxent River, MD		2.505		1.881		2017-12		1.022		2018-11		1.110		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						Various		Various		2.409		2.067		2018-01		0.720		2018-12		0.560		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		0.569		0.716		2017-11		0.799		2018-11		0.812		2019-11								Continuing		Continuing		Continuing

		Systems Engineering MCAC						NAWCAD		Patuxent River, MD		1.530		1.227		2017-11		0.665		2018-11		0.000										Continuing		Continuing		Continuing

		Support

		Software Development TACCOM		SS		FFP		Collins Aerospace		Cedar Rapids, IA		0.687		0.060		2018-03		3.021		2019-03		1.700		2020-03								0.000		5.468		5.468

		Integrated Logistics Support						NAWCAD		Patuxent River, MD		0.640		0.496		2017-11		1.001		2018-11		1.020		2019-11								Continuing		Continuing		Continuing

		Software Development						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support Development						Various		Various		0.000		0.300		2018-08		0.000				0.000										0.000		0.300		

		Test and Evaluation

		Developmental Test and Evaluation						Various		Various		1.597		1.166		2017-11		0.221		2018-12		0.000										Continuing		Continuing		Continuing

		Developmental Test and Evaluation						NAWCAD		Patuxent River, MD		1.296		1.623		2017-11		1.064		2018-11		0.731		2019-11								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support						Various		Various		2.910		2.227		2018-01		2.805		2019-01		2.554		2020-01								Continuing		Continuing		Continuing

		Contactor Engineering Support TACCOM		C		CPFF		Precise		Lexington Park, MD		1.409		1.497		2017-12		1.812		2018-12		1.812		2019-12								0.000		6.530		6.530

		Contractor Engineering Support AAT		C		CPFF		Precise		Lexington Park, MD		1.240		1.893		2017-12		2.518		2018-12		2.442		2019-12								0.000		8.093		8.093

		Government Engineering Support						NAWCAD		Patuxent River, MD		0.302		0.575		2017-11		0.969		2018-11		0.781		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support AAT						NAWCAD		Patuxent River, MD		1.472		1.046		2017-12		2.296		2018-12		2.322		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		Patuxent River, MD		2.559		2.694		2017-11		3.411		2018-11		3.271		2019-11								Continuing		Continuing		Continuing

		Program Management Support						Various		Various		0.044		0.040		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.082		0.054		2018-02		0.051		2019-02		0.052		2020-02								Continuing		Continuing		Continuing

		1319 / 5		PE 0605220N / (U)Ship to Shore Connector (SSC)		3133 / Ship to Shore Connectors Contract Design		

		Test and Evaluation

		Post Delivery Test & Trials						NSWC PCD		Various		1.000		5.300		2019-03		0.823		2019-05		1.200		2019-12								0.000		8.323		

		Developmental Test & Evaluation						SUPSHIP/TEXTRON		Various		0.624		0.600		2018-04		0.000				0.000										0.000		1.224		

		Operational Test & Evaluation						Various		Various		3.298		1.509		2018-05		0.283		2019-07		0.851		2020-06								0.000		5.941		

		Live Fire Test & Evaluation						Various		Various		3.287		1.559		2018-05		0.000				0.000										0.000		4.846		

		1319 / 5		PE 0605220N / (U)Ship to Shore Connector (SSC)		3137 / SSC Construction		

		Product Development

		Test & Trng Craft Ship Design		C		CPFF		Various		Various		3.804		0.000				0.000				0.000										0.000		3.804		

		Test & Trng Craft Detail Design/Construction		C		FPIF		Textron		New Orleans, LA		30.712		5.050		2018-04		0.000				0.000										0.000		35.762		

		Test & Trng Craft Government Furnished Equipment (GFE)						Various		Various		0.260		0.000				0.000				0.000										0.000		0.260		

		Test & Trng Craft Change Orders		C		FPIF		Textron		New Orleans, LA		7.822		0.000				0.000				0.000										0.000		7.822		

		Prior Year - PE 0604567N						Not Specified		Not Specified		272.356		0.000				0.000				0.000										0.000		272.356		

		Test & Trng Craft Detail Design/Construction		C		FPIF		NSWC/PCD		Panama City, FL		0.000		0.000				0.000				2.858		2020-01								5.183		8.041		

		Support

		Test & Trng Craft Studies and Analysis						Various		Various		0.322		0.835		2018-04		0.338		2019-05		0.000										0.000		1.495		

		Test & Trng Craft Integrated Logistics Support						NSWC		Various		3.908		0.000				0.000				0.000										0.000		3.908		

		T&T Post Delivery/Outfitting						SupShip Gulf Coast/Textron		Various		0.375		3.625		2019-05		0.000				0.000										0.000		4.000		

		Prior Year - PE 0604567N						Not Specified		Not Specified		6.149		0.000				0.000				0.000										0.000		6.149		

		Test and Evaluation

		Test & Trng Craft Construction Test Program						Various		Various		1.578		3.154		2018-04		0.000				0.000										0.000		4.732		

		Prior Year - PE 0604567N						Not Specified		Not Specified		2.268		0.000				0.000				0.000										0.000		2.268		

		Management Services

		Test & Trng Craft Contractor Engineering Support		C		CPFF		CSC/Alion		Washington, DC		2.891		0.000				0.000				0.000										0.000		2.891		

		Travel						Various		Various		0.269		0.045		2018-09		0.000				0.000										0.000		0.314		

		Test & Trng Craft Government Engineering Support						Various		Various		2.407		0.255		2018-04		0.000				0.000										0.000		2.662		

		Prior Year - PE 0604567N						Not Specified		Not Specified		22.788		0.000				0.000				0.000										0.000		22.788		

		1319 / 5		PE 0605220N / (U)Ship to Shore Connector (SSC)		9999 / Congressional Adds		

		Test and Evaluation

		Developmental Test &  Evaluation						NAWC AD		LAKEHURST		0.000		2.000		2019-03		0.000				0.000										0.000		2.000		

		Low Rate Initial Production and Techniques Development						NSWC PCD		VARIOUS		0.000		7.400		2019-03		0.000				0.000										0.000		7.400		

		Development of Composite Repair Procedure and Techniques for Field Repair						NAWC AD		LAKEHURST		0.000		0.251		2018-10		0.000				0.000										0.000		0.251		

		1319 / 5		PE 0605327N / (U)T-AO 205 Class		3375 / T-AO 205 Class Development		

		Test and Evaluation

		Development Test & Evaluation						Various		Various		0.340		0.566		2018-06		0.654		2018-12		0.901		2020-01								2.009		4.470		

		Operational Test & Evaluation						Various		Various		0.477		0.613		2018-04		0.140		2019-03		0.351		2020-01								2.915		4.496		

		Live Fire Test & Evaluation						Various		Various		0.245		0.716		2018-01		0.504		2018-11		0.430		2020-01								1.829		3.724		

		1319 / 5		PE 0605414N / (U) Unmanned Carrier Aviation (UCA)		3278 / MQ-25 Development		

		Product Development

		Air Segment - Primary Hardware Development		C		FPIF		Boeing		St. Louis, MO		0.000		82.893		2018-08		347.000		2018-10		375.400		2019-10								0.000		805.293		805.300

		Air Segment - Primary Hardware SDTA		C		FPIF		Boeing		St. Louis, MO		0.000		0.000				0.000				63.500		2019-10								21.200		84.700		84.700

		Air Segment - Primary Hardware ESA		C		CPIF		Boeing		St. Louis, MO		0.000		0.000				20.000		2018-10		20.000		2019-10								40.000		80.000		80.000

		Air Segment - Systems Engineering						NAWCAD		Patuxent River, MD		0.000		4.422		2017-11		17.673		2018-11		23.238		2019-11								Continuing		Continuing		Continuing

		Air Segment - Systems Engineering						NAWCWD		China Lake, CA		0.000		0.324		2017-11		1.330		2018-11		1.337		2019-11								Continuing		Continuing		Continuing

		Air Segment - Systems Engineering						Various		Various		0.000		0.243		2018-03		1.248		2019-03		1.253		2019-11								Continuing		Continuing		Continuing

		CS&C Segment						NAWCAD		Patuxent River, MD		14.605		9.052		2018-01		0.000				0.000										0.000		23.657		

		CS&C Segment						Various		Various		4.696		4.649		2017-12		0.000				0.000										0.000		9.345		

		CS&C Segment						NSMA		Arlington, VA		0.655		0.388		2018-03		0.000				0.000										0.000		1.043		

		CS&C Segment						SPAWAR		San Diego, CA		6.180		4.282		2017-12		0.000				0.000										0.000		10.462		

		CS&C Segment (Comms, Intel, Network)						Various		Various		2.459		4.049		2018-01		0.000				0.000										0.000		6.508		

		CS&C Segment (CPS/CDS)						Various		Various		1.200		6.696		2018-01		0.000				0.000										0.000		7.896		

		Carrier Segment (Ship Integration)						Various		Various		0.319		0.648		2018-01		0.000				0.000										0.000		0.967		

		Carrier Segment (Ship Integration)						NAWCAD		Patuxent River, MD		14.685		17.740		2018-01		0.000				0.000										0.000		32.425		

		Carrier Segment (Ship Integration)						NAWCAD		Lakehurst, NJ		1.386		2.177		2017-12		0.000				0.000										0.000		3.563		

		Carrier Segment		SS		FFP		Rockwell Collins		Cedar Rapids, IA		0.000		1.970		2018-02		0.000				0.000										0.000		1.970		

		Carrier Segment						SPAWAR		San Diego, CA		2.144		1.813		2017-12		0.000				0.000										0.000		3.957		

		LSI - Advanced Development (Primary Hardware Development)						NSMA		Arlington, VA		0.151		0.183		2017-12		0.000				0.000										0.000		0.334		

		LSI - Advanced Development (Primary Hardware Development)						NAWCAD		Patuxent River, MD		0.509		0.189		2017-12		0.000				0.000										0.000		0.698		

		LSI - Advanced Development (Primary Hardware Development)						NAWCWD		China Lake, CA		0.240		0.000				0.000				0.000										0.000		0.240		

		LSI - Systems Engineering						Various		Various		2.888		2.046		2017-12		5.918		2018-12		5.548		2019-11								Continuing		Continuing		Continuing

		LSI - Systems Engineering						NAWCAD		Patuxent River, MD		9.301		20.577		2017-12		34.666		2018-12		41.391		2019-11								Continuing		Continuing		Continuing

		LSI - Systems Engineering						SPAWAR		San Diego, CA		1.576		2.535		2017-11		3.640		2018-11		3.510		2019-11								Continuing		Continuing		Continuing

		LSI - Integrated Digital Environment		SS		FFP		NAWCAD		Lakehurst, NJ		0.000		4.162		2018-05		4.040		2019-03		4.199		2020-03								0.000		12.401		

		Support

		Manpower Studies & Analyses						Various		Various		0.106		0.113		2017-11		0.115		2018-11		0.156		2019-11								Continuing		Continuing		Continuing

		Training Development						Various		Various		1.197		2.438		2017-12		3.004		2018-12		3.403		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation						NAWCAD		Patuxent River, MD		6.858		14.079		2017-12		35.730		2018-12		46.390		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation						Various		Various		0.012		0.013		2018-01		3.013		2019-01		3.013		2020-01								Continuing		Continuing		Continuing

		Management Services

		Management						Various		Various		1.100		1.769		2017-12		1.804		2018-12		1.804		2019-11								Continuing		Continuing		Continuing

		Management						NAWCAD		Patuxent River, MD		3.542		4.596		2017-11		4.601		2018-11		4.693		2019-11								Continuing		Continuing		Continuing

		Management						NAVAIR		Patuxent River, MD		0.054		0.130		2017-10		0.133		2018-10		0.133		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0605414N / (U) Unmanned Carrier Aviation (UCA)		3279 / UMCS		

		Product Development

		UMCS (Ship Integration)						Various		Various		0.000		0.000				0.592		2018-12		24.050		2019-11								Continuing		Continuing		Continuing

		UMCS (Ship Integration)						NAWCAD		Patuxent River, MD		0.000		0.000				24.282		2018-12		40.370		2019-11								Continuing		Continuing		Continuing

		UMCS (Ship Integration)						NAWCAD		Lakehurst, NJ		0.000		0.000				4.162		2018-12		4.990		2019-11								Continuing		Continuing		Continuing

		UMCS		SS		FFP		Rockwell Collins		Cedar Rapids, IA		0.000		0.000				3.792		2018-11		0.820		2019-11								0.000		4.612		8.725

		UMCS		C		BA		SPAWAR		San Diego, CA		0.000		0.000				2.199		2018-12		2.060		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0605450M / Joint Air-to-ground Missile (JAGM)		2211 / Joint Air-to-Ground Missile		

		Product Development

		Systems Engineering						NAWCWD		China Lake, CA		0.000		0.000				0.901		2018-11		1.127		2019-11								2.704		4.732		

		Systems Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				0.459		2018-11		0.744		2019-11								1.299		2.502		

		Aircraft Integration (AH-1Z)						NAWCAD		Patuxent River, MD		0.000		0.000				0.372		2018-11		1.011		2019-11								0.524		1.907		

		Aircraft Integration (AH-1Z)						NAWCWD		China Lake, CA		0.000		0.000				1.114		2018-11		0.793		2019-11								5.532		7.439		

		Integration & Test						JAMS		Huntsville, AL		0.000		0.000				0.271		2019-01		3.106		2019-11								1.716		5.093		

		Contractor Integration & Test		C		FFP		Lockheed Martin		Orlando, FL		0.000		0.000				0.000				0.845		2020-01								0.000		0.845		0.845

		Studies and Analysis						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.000										0.200		0.200		

		Prior year cost Prod Dev no						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Support

		Integrated Logistics Support						NAWCWD		China Lake, CA		0.000		0.000				0.163		2018-11		0.356		2019-11								0.278		0.797		

		Integrated Logistics Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.076		2018-11		0.455		2019-11								0.153		0.684		

		Prior year Support cost no						Various		Various		0.000		0.000				0.000				0.000		2019-11								0.000		0.000		

		Test and Evaluation

		Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				0.341		2018-11		5.467		2019-11								1.958		7.766		

		Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				0.000				0.456		2019-11								0.127		0.583		

		Test & Evaluation						USMC		MCAS Yuma, AZ		0.000		0.000				1.638		2019-03		2.613		2019-11								0.375		4.626		

		Test & Evaluation						Various		Various		0.000		0.000				0.132		2018-11		0.276		2019-11								0.000		0.408		

		Prior year T&E cost no						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		Contr Eng Supt - ETS (NONFFRDC)						Various		Various		0.000		0.000				0.936		2019-02		0.683		2020-02								0.808		2.427		

		Management Services						NAWCAD		Patuxent River, MD		0.000		0.000				0.296		2018-11		0.383		2019-11								0.592		1.271		

		Travel						NAWCAD		Patuxent River, MD		0.000		0.000				0.060		2018-10		0.078		2019-10								Continuing		Continuing		Continuing

		Prior year Mngt Svcs cost no						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0605450M / Joint Air-to-ground Missile (JAGM)		9999 / Congressional Adds		

		Product Development

		Primary Hardware Development/Software						Lockheed Martin		Orlando, Fla		0.000		0.000				7.300		2019-06		0.000										0.000		7.300		

		Hardware Development						CoAspire		Fairfax, Va		0.000		0.000				0.250		2019-04		0.000										0.000		0.250		

		System Engineering						NAWCWD		China Lake, CA		0.000		0.000				0.534		2019-04		0.000										0.000		0.534		

		System Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				0.751		2019-04		0.000										0.000		0.751		

		Support

		Testing Support						JAMS		Huntsville, AL		0.000		0.000				0.250		2019-08		0.000										0.000		0.250		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				0.270		2019-08		0.000										0.000		0.270		

		Software Testing						NAWCAD		Patuxent River, MD		0.000		0.000				0.250		2019-08		0.000										0.000		0.250		

		Management Services

		Management Services						NAWCAD		Patuxent River, Md		0.000		0.000				0.150		2019-04		0.000										0.000		0.150		

		Travel						Various		Various		0.000		0.000				0.045		2019-03		0.000										0.000		0.045		

		1319 / 5		PE 0605450N / Joint Air-to-ground Missile (JAGM)		2211 / Joint Air-to-Ground Missile		

		Product Development

		Systems Engineering						NAWCWD		China Lake, CA		52.876		1.014		2017-11		0.000				0.000										0.000		53.890		

		Systems Engineering						NAWCAD		Patuxent River, MD		2.139		0.459		2017-11		0.000				0.000										0.000		2.598		

		Aircraft Integration						NAWCAD		Patuxent River, MD		10.337		0.563		2017-11		0.000				0.000										0.000		10.900		

		Aircraft Integration (AH-1Z)						NAWCWD		China Lake, CA		6.818		2.040		2017-11		0.000				0.000										0.000		8.858		

		Contractor Aircraft Integration (AH-1Z)						Northrup Grumman		Woodlawn Hills, CA		14.030		3.436		2018-09		0.000				0.000										0.000		17.466		

		Integration & Test						JAMS		Huntsville, AL		29.510		1.576		2018-01		0.000				0.000										0.000		31.086		

		Prior year cost Prod Dev no longer funded in the FYDP						Various		Various		24.503		0.000				0.000				0.000										0.000		24.503		

		Support

		Integrated Logistics Support						NAWCWD		China Lake, CA		1.131		0.163		2017-11		0.000				0.000										0.000		1.294		

		Integrated Logistics Support						NAWCAD		Patuxent River, MD		0.155		0.076		2017-11		0.000				0.000										0.000		0.231		

		Prior year Support cost no longer funded in the FYDP						Various		Various		12.447		0.000				0.000				0.000										0.000		12.447		

		Test and Evaluation

		Test & Evaluation						NAWCAD		Patuxent River, MD		4.541		0.451		2017-11		0.000				0.000										0.000		4.992		

		Test & Evaluation						NAWCWD		China Lake, CA		0.000		1.627		2017-11		0.000				0.000										0.000		1.627		

		Test & Evaluation						USMC		MCAS Yuma, AZ		0.000		1.121		2018-03		0.000				0.000										0.000		1.121		

		Test & Evaluation						Various		Various		0.210		0.639		2017-11		0.000				0.000										0.000		0.849		

		Prior year T&E cost no longer funded in the FYDP						Various		Various		41.328		0.000				0.000				0.000										0.000		41.328		

		Management Services

		Contr Eng Supt - ETS (NONFFRDC)						Various		Various		3.486		0.936		2018-02		0.000				0.000										0.000		4.422		

		Management Services						NAWCAD		Patuxent River, MD		15.173		0.296		2017-11		0.000				0.000										0.000		15.469		

		Travel						NAWCAD		Patuxent River, MD		0.596		0.060		2017-10		0.000				0.000										0.000		0.656		

		Prior year Mngt Svcs cost no longer funded in the FYDP						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		1319 / 5		PE 0605500N / Multi-mssn Maritime Aircraft (MMA) (P-8A)		2696 / Multi-Mission Maritime Aircraft		

		Product Development

		Primary HW Dev - Boeing		C		CPAF		Boeing		Seattle, WA		6993.972		7.451		2017-12		6.946		2018-12		0.000										0.000		7008.369		7008.369

		Sys Eng (gov)						NAWC AD		Pax River, MD		85.157		0.659		2017-11		0.150		2018-11		0.000										0.000		85.966		

		Prior year Prod Dev cost no longer funded in the FYDP						Various		Various		319.530		0.000				0.000				0.000										0.000		319.530		

		Support

		Int. Log Gov						NAWC AD		Pax River, MD		43.918		0.000				0.000				0.000										0.000		43.918		

		Tech Dev Gov						NAWC AD		Pax River, MD		77.766		0.162		2017-11		0.160		2018-11		0.000										0.000		78.088		

		Prior year Support cost no longer funded in the FYDP						Various		Various		31.369		0.000				0.000				0.000										0.000		31.369		

		Test and Evaluation

		Dev T&E - Gov						NAWC AD		Pax River, MD		100.210		0.000				0.000				0.000										0.000		100.210		

		GFE & GFI						NAWC AD		Pax River, MD		89.688		0.000				0.000				0.000										0.000		89.688		

		Oper Test & Eval						NAWC AD		Pax River, MD		6.642		0.000				0.000				0.000										0.000		6.642		

		Prior year T&E cost no longer funded in the FYDP						Various		Various		39.471		0.000				0.000				0.000										0.000		39.471		

		Management Services

		Mgmt Suppt Serv (NON-FFRDC)		C		CPFF		RBC INC		Alexandria, VA		33.537		0.000				0.000				0.000										0.000		33.537		33.537

		Eng Tech Serv (NON-FFRDC)		C		CPFF		ASEC		Lexington Park MD		11.453		0.000				0.000				0.000										0.000		11.453		11.453

		Program Mgmt Support						NAWC AD		Pax River, MD		53.231		0.360		2017-11		0.160		2018-11		0.000										0.000		53.751		

		Travel						NAWC AD		Pax River, MD		4.291		0.063		2017-11		0.050		2018-10		0.000										0.000		4.404		

		Prior year Mgmt cost no longer funded in the FYDP						Various		Various		20.358		0.000				0.000				0.000										0.000		20.358		

		1319 / 5		PE 0605500N / Multi-mssn Maritime Aircraft (MMA) (P-8A)		3368 / P-8 Improvements		

		Product Development

		Primary HW/SW Dev - P-8 Improvements						Various		Various		0.474		0.182		2017-11		0.244		2018-11		0.652		2019-11								1.199		2.751		

		Primary HW/SW Dev - RCI-4 ASW Enhancements		C		CPFF		CTI		California, MD		0.578		1.227		2018-02		2.716		2019-02		1.099		2020-02								2.395		8.015		8.015

		Primary SW Dev -Airborne Weapons Simulator		C		CPFF		Boeing		Seattle, WA		0.000		0.000				20.000		2019-06		11.300		2020-05								0.000		31.300		34.400

		Primary SW Dev - ASW Sonobuoy Receiver Digitization						Boeing		Seattle, WA		0.000		0.000				0.000				3.800		2020-03								1.300		5.100		

		RCI 4						TBD		TBD		0.000		0.000				0.653		2019-06		1.800		2020-03								20.851		23.304		

		Sys Eng - Gov						NAWCAD		Pax River, MD		0.406		0.690		2017-11		2.313		2018-11		1.938		2019-11								Continuing		Continuing		Continuing

		Management Services

		Eng Tech Serv (NON-FFRDC)		C		CPFF		Sabre, Inc		Warrington, PA		0.486		0.284		2017-11		0.320		2018-11		0.290		2019-11								1.284		2.664		2.679

		Mgmt Support Serv		C		CPFF		RBC		Alexandria, VA		0.451		0.118		2017-11		0.153		2018-11		0.333		2019-11								1.486		2.541		2.562

		Program Mgmt Support						NAWCAD		Pax River, MD		1.092		0.226		2017-11		0.331		2018-11		0.260		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0605504N / (U)Multi-Mission Maritime (MMA) Increment III		3218 / P-8A Spiral 2 Development		

		Product Development

		Primary Hdw Dev - RR Interface		C		CPIF		Boeing		Seattle, WA		5.803		0.000				0.000				0.000										0.000		5.803		5.803

		Primary HW Dev - Capability Analysis		C		CPFF		Boeing		Seattle, WA		8.917		0.000				0.000				0.000										0.000		8.917		8.917

		Primary HW Dev - Capability Dev & Integration		C		CPFF		Boeing		Seattle, WA		50.626		40.802		2017-10		49.206		2018-10		24.998		2019-10								0.000		165.632		165.632

		Primary HW Dev - Trainer Dev & Integration						Boeing		St. Louis, MO		0.000		0.000				5.000		2019-01		13.858		2020-03								71.555		90.413		90.413

		Primary HW Dev - ABA SW Dev Vendor A		C		CPIF		Raytheon		Dallas, TX		5.986		0.000				0.000				0.000										0.000		5.986		5.986

		Primary HW Dev - ABA SW Dev Vendor B		C		CPIF		Lockheed Martin		Manassas, VA		10.086		0.000				0.000				0.000										0.000		10.086		10.086

		Primary HW Dev - Combat Systems Hardware Effort						NSWC		Crane, IN		7.636		25.777		2017-10		20.803		2018-10		10.818		2019-10								10.000		75.034		

		Primary HW Dev - Platform Integration		C		CPFF		Boeing		Seattle, WA		0.000		0.000				30.542		2019-02		65.006		2019-10								246.855		342.403		342.403

		Primary HW Dev - Wideband SATCOM Terminal		C		CPFF		AMEWAS		California, MD		6.772		0.000				0.000				0.000										0.000		6.772		6.772

		RCI2 - ECP3		C		CPFF		Boeing		Seattle, WA		17.317		0.000				0.000				0.000										0.000		17.317		17.317

		LCI Development & Integration						Various		Various		42.636		29.722		2017-10		23.453		2018-10		22.103		2019-10								68.908		186.822		

		Sys Eng (gov)						NAWC AD		Pax River, MD		26.219		16.776		2017-11		17.832		2018-11		17.830		2019-11								50.255		128.912		

		Support

		Integrated Logistics Sup						NAWC AD		Pax River, MD		1.708		0.356		2017-11		0.918		2018-11		0.918		2019-11								2.754		6.654		

		Studies & Analysis		C		CPFF		JHU		Pax River, MD		6.717		2.232		2017-11		2.250		2018-11		2.318		2019-11								0.000		13.517		13.517

		Test and Evaluation

		Dev Test & Eval						NAWC AD		Pax River, MD		5.034		4.938		2017-11		5.647		2018-11		8.682		2019-11								Continuing		Continuing		Continuing

		GFE/GFI/GFP						NAWC AD		Pax River, MD		1.215		1.787		2017-11		1.198		2018-11		4.713		2019-11								28.051		36.964		

		Oper Test & Eval						NAWC AD		Pax River, MD		0.000		0.000				0.000				1.964		2019-11								23.570		25.534		

		Test Assets						NAWC AD		Pax River, MD		0.000		0.000				0.000				0.885		2019-11								20.593		21.478		

		Management Services

		Eng Tech Serv (NON-FFRDC)		C		CPFF		Various		Various		0.118		0.072		2017-11		0.000		2018-11		0.000										0.000		0.190		0.190

		Mgmt Suppt Serv (NON-FFRDC)		C		CPFF		RBC		Alexandria, VA		1.996		0.590		2017-11		1.260		2018-11		2.377		2019-11								4.831		11.054		11.054

		Program Mgmt Support						NAWC AD		Pax River, MD		1.125		0.600		2017-11		0.600		2018-11		0.664		2019-11								1.992		4.981		

		Travel						NAWC AD		Pax River, MD		0.019		0.100		2017-11		0.100		2018-11		0.100		2019-11								0.400		0.719		

		1319 / 5		PE 0605504N / (U)Multi-Mission Maritime (MMA) Increment III		9999 / Congressional Adds		

		Product Development

		Primary HW Dev - Progeny		C		CPFF		PROGENY		Manassas, VA		0.000		0.000				4.500		2019-06		0.000										0.000		4.500		

		Primary HW Dev						NAWC AD		Pax River, MD		0.000		0.000				0.024		2019-01		0.000										0.000		0.024		

		Management Services

		Mgmt Suppt Serv (NON-FFRDC)		C		CPFF		RBC		Alexandria, VA		0.000		0.000				0.476		2019-06		0.000										0.000		0.476		

		1319 / 5		PE 0605611M / (U) MC AVS Development & Demonstration		0025 / Amphibious Combat Vehicle 1.1		

		Product Development

		System Design &Development		C		FPIF		Various		Various		0.000		96.301		2018-01		13.844		2019-01		1.764		2020-01								0.000		111.909		

		Other Product Devolpment		C		FFP		SPAWAR		New Jersey/Charleston/Picatinny		0.000		8.429		2018-01		0.000				0.000										0.000		8.429		

		Support

		Integrated Logistics Support						Various		Various		0.000		0.300		2018-04		0.946		2019-04		1.013		2020-04								0.000		2.259		

		Technical Data & Pubs Development						NSWC CD		Carderock, MD		0.000		0.100		2018-09		0.100		2019-09		0.100		2020-04								0.000		0.300		

		In-House Technical Support						Various		Various		0.000		7.807		2018-04		3.445		2019-04		1.066		2020-04								0.000		12.318		

		Training Devices/Simulators						NAWC		Orlando, FL		0.000		0.366		2018-04		0.000				0.000										0.000		0.366		

		Travel						Various		Various		0.000		0.062		2018-09		0.100		2019-09		0.147		2020-09								0.000		0.309		

		Test and Evaluation

		Development Test & Evaluation						Various		Various		0.000		14.072		2018-01		12.559		2019-01		4.931		2020-01								0.000		31.562		

		Operational Test & Evaluation						MCOTEA		Quantico,VA		0.000		6.041		2018-01		1.849		2019-01		9.104		2020-01								0.000		16.994		

		Live Fire Test & Evaluation						Various		Various		0.000		2.885		2018-01		7.605		2019-01		2.641		2020-01								0.000		13.131		

		Management Services

		Engineering & Technical Services						Various		Various		0.000		5.357		2018-03		0.911		2019-03		0.356		2020-03								0.000		6.624		

		Management Support Services						Various		Various		0.000		8.661		2018-03		1.089		2019-03		1.877		2020-03								0.000		11.627		

		Studies and Analyses						TBD		TBD		0.000		0.000				0.000				0.300		2020-04								0.000		0.300		

		1319 / 5		PE 0605611M / (U) MC AVS Development & Demonstration		0026 / Amphibious Combat Vehicle 1.2		

		Product Development

		System Design & Development		C		FPIF		BAE		York PA		0.000		0.000				23.144		2019-03		41.701		2019-12								Continuing		Continuing		Continuing

		Other Product Development						SPAWAR		Charleston SC		0.000		0.000				0.000				8.674		2019-12								0.000		8.674		

		Support

		Integrated Logistics Support		C		BA		TBD		TBD		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Training Decives/Simulators						TACOM		Warren MI		0.000		0.000				0.000				2.201		2020-04								Continuing		Continuing		Continuing

		Technical Data & Pubs Development						TBD		TBD		0.000		0.000				0.213		2019-01		0.613		2020-01								Continuing		Continuing		Continuing

		In-House Technical Support						Various		Various		0.000		0.000				0.245		2019-05		0.745		2020-05								Continuing		Continuing		Continuing

		Travel						Various		Various		0.000		0.000				0.087		2019-09		0.089		2020-09								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Operational Test & Evaluation						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		Live Fire Test & Evaluation (LFT&E)						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Engineering and Technical Services						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Support Services						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Studies and Analysis						TBD		TBD		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 5		PE 0605813M / (U)Joint Light Tactical Veh (JLTV) Sys Dev & Dem		3209 / Joint Light Tactical Vehicle		

		Support

		System Integration-GSIL						SPAWAR Atlantic		Charleston, SC		0.000		2.239		2018-02		0.000				2.105		2020-02								0.000		4.344		Continuing

		Test and Evaluation

		Multi-Service Operational Test and Evaluation (MOT&E)  & follow-on testing						Government Proving Grounds-Various		Various		0.000		11.407		2018-01		0.000				0.000										0.000		11.407		

		Developmental Test and Evaluation Oversight						MCOTEA		Quantico, VA		0.000		0.203		2018-01		0.000				0.000										0.000		0.203		

		R&D system integration test vehicles/kits		C		FFP		Oshkosh		Oshkosh, WC		0.000		4.202		2018-11		0.000				0.000										0.000		4.202		

		Management Services

		Program Management Support		C		CPFF		Various		Various		0.000		0.211		2018-02		0.000				0.000										0.000		0.211		

		Travel						MCSC		Quantico, VA		0.000		1.205		2017-10		0.000				0.000										0.000		1.205		

		1319 / 5		PE 0204202N / DDG-1000		2464 / DD(X) Sys Design, Dev & Integration		

		Product Development

		Ship Integration Development Software		SS		CPAF		Raytheon		Tewksbury MA		911.935		48.456		2017-12		30.387		2018-12		0.000										0.000		990.778		

		Ship Integration Development (Prod Dev), TTWCS /ASIST		SS		CPFF		Various		Various		78.281		16.576		2017-12		13.467		2018-12		0.000										0.000		108.324		

		Surface Strike Implementation						Various		Various		0.000		0.000				8.300		2019-01		33.970		2019-12								Continuing		Continuing		Continuing

		Maritime Targeting Cell - Afloat						Various		Various		0.000		0.000				10.000		2019-01		29.945		2020-01								Continuing		Continuing		Continuing

		Alternative Weapon System Analysis						Various		Various		0.000		1.312		2018-06		0.000				0.000										0.000		1.312		

		Test and Evaluation

		SDTS (ITB1-120) / PRA TB		SS		CPFF		Raytheon		Portsmouth, RI		120.799		6.500		2017-12		11.300		2018-12		8.438		2019-12								4.800		151.837		

		T&E Engineering		C		CPIF		CSC		Washington, DC		3.200		0.200		2017-12		0.200		2018-12		0.200		2019-12								0.200		4.000		

		SDTS/PRA/Integrated Test						Various		Various		43.064		6.078		2017-11		2.116		2018-11		4.018		2019-11								5.411		60.687		

		Advanced Program		C		CPIF		NSMA		Arlington, VA		12.179		4.400		2017-11		2.400		2018-11		3.853		2020-02								2.400		25.232		

		Maritime Targeting Cell - Afloat						TBD		TBD		0.000		0.000				0.000				0.000										0.000		0.000		

		Eng/M&S/Cert Agents						NSWC		Dahlgren, VA		8.127		0.200		2017-11		0.244		2018-11		0.412		2019-11								0.200		9.183		

		Integrated Test						NSWC		Bethesda, MD		15.333		1.614		2017-11		2.450		2018-11		2.169		2019-11								1.825		23.391		

		HM&E Systems						NSWC		Philadelphia, PA		0.600		0.250		2017-11		0.000				0.000										0.125		0.975		

		SDTS/PRA/Test Bed/ESSM Engagement						Various		Various		11.264		0.000				0.000				0.000										0.000		11.264		

		Threat Assesment/IR		C		CPIF		NRL		Washington, DC		0.000		1.400		2017-12		1.320		2018-12		0.525		2019-12								1.800		5.045		

		SDTS						SCSC		Wallops, Is, VA		5.903		0.000				0.000				0.000										0.000		5.903		

		LFT&E		C		CPIF		ROI		Mullica Hills, NJ		7.950		0.000				0.000				0.000										0.000		7.950		

		ITB3/ITB4/OPEVAL						Various		Various		0.000		16.092		2017-11		12.983		2018-11		10.536		2019-11								14.800		54.411		

		Integration and Testing						Various		Various		11.930		0.023		2017-12		0.599		2018-12		0.000										0.024		12.576		

		T&E Engineering						COTF		Norfolk, VA.		9.931		2.516		2017-12		2.110		2018-12		0.704		2019-12								2.634		17.895		

		Int Test/Undersea Warfare						Various		Various		0.747		0.000				0.000				0.000										0.000		0.747		

		TTWCS		C		CPIF		NAVAIR		Not Specified		0.000		2.100		2018-03		1.805		2019-03		1.805		2020-04								3.600		9.310		

		Sonobouys						NAVAIR		Not Specified		0.000		0.000				0.300		2018-12		0.000										0.650		0.950		

		LRLAP Test Article Procurement ITB3/ITB4 (EMD)		C		CPIF		BAE		Minneapolis, MN		54.064		0.000				0.000				0.000										0.000		54.064		

		LFT&E Engineering		C		CPIF		ROI		Mullica Hills, NJ		33.652		1.600		2017-12		0.600		2018-12		0.400		2019-12								0.600		36.852		

		ESSM/SM2 Procurement		C		CPIF		Raytheon		Tucson, AZ		39.538		0.000				0.000				0.000										0.000		39.538		

		MOE Test Bed						NUWC		Various		1.760		1.469		2017-11		8.515		2018-11		4.646		2019-11								1.657		18.047		

		Component Shock Qualification						Various		Various		0.000		5.693		2017-11		21.000		2018-11		1.307		2019-10								21.000		49.000		

		SDTS and Integrated Test						PEO IWS		Washington, DC		51.220		16.285		2017-11		8.668		2018-11		5.565		2019-11								9.298		91.036		

		T&E Engineering						NSWC		Panama City, FL		3.530		0.900		2017-11		0.500		2018-11		0.742		2019-11								9.200		14.872		

		FSST						Various		Various		0.000		0.000				0.000				0.000										0.000		0.000		

		ESSM						Various		Various		0.000		0.000				0.000				0.800		2019-12								0.000		0.800		

		SM2						Various		Various		0.000		0.000				0.000				1.400		2019-12								0.000		1.400		

		Travel						NAVSEA		Washington, DC		4.455		1.000		2017-10		1.000		2018-12		0.000										1.000		7.455		

		1319 / 5		PE 0304785N / Tactical Cryptologic Systems		2134 / Shipboard IW Exploit		

		Product Development

		Product Development Prior Years						Various		Various		158.330		0.000				0.000				0.000										0.000		158.330		

		Systems Engineering		C		CPAF		Classified Contract		Classified Contract		12.318		1.670		2017-12		4.307		2018-12		4.431		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						SSC PAC		San Diego, CA		5.403		0.889		2017-10		1.385		2018-10		1.385		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						SSC LANT		Charleston, SC		6.867		0.616		2017-10		1.600		2018-10		1.248		2019-12								Continuing		Continuing		Continuing

		Primary Hardware Development ICADS		C		CPFF		Classified Contracts		Classified Contracts		0.000		0.000				0.000				4.006		2019-12								0.000		4.006		

		Primary Hardware Development Spectral		C		CPFF		Classified Contracts		Classified Contracts		0.000		0.000				0.000				10.917		2019-12								0.000		10.917		

		Training Development		C		CPFF		Classified Contracts		Classified Contracts		0.000		0.265		2017-12		0.413		2018-12		0.421		2019-12								Continuing		Continuing		Continuing

		Software Development ICADS		C		CPAF		Classified Contracts		Classified Contracts		0.000		0.000				0.000				2.136		2019-12								0.000		2.136		

		Configuration Management						SSC LANT		Charleston, SC		0.000		0.316		2017-10		1.231		2018-10		1.269		2019-12								Continuing		Continuing		Continuing

		Software Development Spectral		C		CPAF		Classified Contracts		Classified Contracts		0.000		0.000				0.000				6.814		2019-12								0.000		6.814		

		Training Development						SSC LANT		Charleston, SC		0.000		0.168		2017-10		0.349		2018-10		0.356		2019-12								Continuing		Continuing		Continuing

		Integrated Logistic Support						SSC LANT		Charleston, SC		0.000		0.442		2017-10		0.984		2018-10		1.004		2019-12								Continuing		Continuing		Continuing

		Requirements Analysis						SSC LANT		Charleston, SC		0.000		0.395		2017-10		0.615		2018-10		0.627		2019-12								Continuing		Continuing		Continuing

		Studies & Design						SSC PAC		Charleston, SC		0.000		0.553		2017-10		1.231		2018-10		0.348		2019-12								Continuing		Continuing		Continuing

		Requirements Analysis		C		CPFF		Classified Contracts		Classified Contracts		0.000		0.616		2017-12		1.600		2018-12		0.257		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						SSC LANT		Charleston, SC		0.000		0.218		2017-10		0.539		2018-10		1.058		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						SSC PAC		San Diego, CA		0.000		0.295		2017-10		0.460		2018-10		0.566		2019-12								Continuing		Continuing		Continuing

		Integration, Assembly & Test (PMP Dev)						SSC PAC		San Diego, CA		4.643		1.027		2017-10		1.600		2018-10		1.632		2019-12								Continuing		Continuing		Continuing

		Primary Hardware Development		C		CPFF		Classified Contracts		Classified Contracts		0.510		1.026		2017-12		1.598		2018-12		1.531		2019-12								Continuing		Continuing		Continuing

		Hardware/Software Development						NRL		Washington, DC		2.810		0.435		2017-10		0.678		2018-10		0.732		2019-12								Continuing		Continuing		Continuing

		Software Development		C		CPAF		Classified Contracts		Classified Contracts		45.584		8.926		2017-12		12.211		2018-12		4.330		2019-12								Continuing		Continuing		Continuing

		Software Development						SSC PAC		San Diego, CA		1.837		0.203		2017-10		0.316		2018-10		0.322		2019-12								Continuing		Continuing		Continuing

		Integration, Assembly & Test		C		CPAF		Classified Contracts		Classified Contracts		3.234		0.230		2017-12		0.447		2018-12		0.456		2019-12								Continuing		Continuing		Continuing

		Software Development						SSC LANT		Charleston, SC		0.293		0.023		2017-10		0.181		2018-10		0.185		2019-12								Continuing		Continuing		Continuing

		Integration, Assembly & Test (PMP Dev)						SSC LANT		Charleston, SC		1.623		0.138		2017-10		0.861		2018-10		0.225		2019-12								Continuing		Continuing		Continuing

		Support

		Support Prior Years						Various		Various		17.898		0.000				0.000				0.000										0.000		17.898		

		Integrated Logistics Support		C		CPFF		Classified Contract		Classified Contract		1.049		0.593		2017-12		0.924		2018-12		0.942		2019-12								Continuing		Continuing		Continuing

		Configuration Management						SSC PAC		San Diego, CA		1.185		0.504		2017-10		1.047		2018-10		1.068		2019-12								Continuing		Continuing		Continuing

		Contractor Engineering Support		C		CPFF		Classified Contract		Classified Contract		0.000		1.093		2017-12		2.838		2018-12		0.586		2019-12								Continuing		Continuing		Continuing

		Studies & Design		C		CPFF		Classified Contract		Classified Contract		1.326		0.379		2017-12		0.738		2018-12		0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Test & Evaluation Prior Years						Various		Various		15.024		0.000				0.000				0.000										0.000		15.024		

		Developmental Test & Evaluation						SSC PAC		San Diego, CA		4.329		0.550		2017-10		0.857		2018-10		0.874		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						SSC LANT		Charleston, SC		2.160		0.158		2017-10		0.329		2018-10		0.336		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		C		CPFF		Classified Contracts		Classified Contracts		3.021		0.375		2017-12		0.779		2018-12		0.795		2019-12								Continuing		Continuing		Continuing

		Management Services

		Management Services Prior Years						Various		Various		31.103		0.000				0.000				0.000										0.000		31.103		

		Program Management Support		C		CPFF		Classified Contract		Classified Contract		3.127		0.213		2017-12		1.107		2018-12		1.415		2019-12								Continuing		Continuing		Continuing

		Program Management Support						SSC LANT		Charleston, SC		1.392		0.090		2017-10		0.618		2018-10		0.630		2019-10								Continuing		Continuing		Continuing

		Travel						SPAWAR		San Diego, CA		2.751		0.356		2017-10		0.555		2018-10		0.594		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0304785N / Tactical Cryptologic Systems		2174 / Distributed Common Ground System-Navy (DCGS-N)		

		Product Development

		Systems Engineering (ICOP)						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.450		2019-10								Continuing		Continuing		Continuing

		Integration Assembly & Test		C		CPFF		NSWC China Lake		China Lake, CA		0.000		0.000				0.000				0.120		2020-01								Continuing		Continuing		Continuing

		Government Technical Oversight (Dev)						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.013		2019-11								Continuing		Continuing		Continuing

		1319 / 5		PE 0304785N / Tactical Cryptologic Systems		2227 / Distributed Common Ground System (DCGS-N) Inc 2		

		Product Development

		Integration Assembly & Test						SSC PAC		San Diego, CA		0.000		0.000				0.000				19.284		2019-10								Continuing		Continuing		Continuing

		Primary Hardware Development						SSC PAC		San Diego, CA		0.000		0.000				0.000				2.259		2019-10								Continuing		Continuing		Continuing

		Integration Assembly & Test		C		CPFF		Unknown		Unknown		0.000		0.000				0.000				12.120		2019-11								Continuing		Continuing		Continuing

		Integration Assembly & Test		C		CPFF		SSC LANT		Charleston, SC		0.000		0.000				0.000				1.762		2019-10								Continuing		Continuing		Continuing

		Government Technical Oversite (Dev)						SSC LANT		Charleston, SC		0.000		0.000				0.000				1.493		2019-10								Continuing		Continuing		Continuing

		Support

		Development Support		C		CPFF		SAIC		Columbia, MD		0.000		0.000				0.000				1.745		2019-12								Continuing		Continuing		Continuing

		Development Support						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.171		2019-10								Continuing		Continuing		Continuing

		Integrated Logistics Support						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.053		2019-10								Continuing		Continuing		Continuing

		Integrated Logistics Support		C		CPFF		SAIC		Columbia, MD		0.000		0.000				0.000				0.330		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation		C		CPFF		SAIC		Columbia, MD		0.000		0.000				0.000				0.265		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.451		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		C		CPFF		JITC		Fort Meade, MD		0.000		0.000				0.000				0.209		2019-10								Continuing		Continuing		Continuing

		Developmental Test & Evaluation		C		CPFF		COTF		Norfolk, VA		0.000		0.000				0.000				0.420		2019-11								Continuing		Continuing		Continuing

		Management Services

		Travel						SPAWAR		San Diego, CA		0.000		0.000				0.000				0.241		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.200		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				1.159		2019-11								Continuing		Continuing		Continuing

		Program Management Support						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.290		2019-10								8.165		8.455		

		Program Management Support						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.293		2019-10								Continuing		Continuing		Continuing

		1319 / 5		PE 0304785N / Tactical Cryptologic Systems		3091 / Advanced Cryptological Sys Eng (CCOP)		

		Product Development

		Software Development		C		CPFF		Classified Contract		Classified Contract		0.000		0.000				0.000				2.838		2020-01								Continuing		Continuing		Continuing

		Software Development						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.556		2019-11								0.000		0.556		

		Software Development						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.287		2019-11								0.000		0.287		

		Support

		Systems Engineering		C		CPFF		Classified Contract		Classified Contract		0.000		0.000				0.000				0.441		2020-01								0.000		0.441		

		Test and Evaluation

		Developmental Test & Evaluation						SSC LANT		Charleston, SC		0.000		0.000				0.000				0.182		2019-11								0.000		0.182		

		Management Services

		Program Management Support						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.211		2019-11								0.000		0.211		

		1319 / 5		PE 0306250M / (U)Cyber Operations Technology Development		2958 / Cyberspace Activities		

		Product Development

		Tool Development						Various		Various		0.000		2.960		2017-10		6.808		2018-12		6.808		2020-09								Continuing		Continuing		Continuing

		Common Access Platform						TBD		TBD		0.000		0.000				0.000				19.598		2020-09								Continuing		Continuing		Continuing

		1319 / 7		PE 0604227N / Harpoon Modifications		1843 / Harpoon Block II+		

		Product Development

		Primary Hardware Development		SS		CPIF		Mustang/L3		Plano, TX		0.000		0.000				4.968		2019-02		0.000										0.000		4.968		4.968

		Missile Support- Encap		C		CPFF		BSC		Chantilly, VA		0.000		0.000				0.000				0.302		2019-12								0.200		0.502		0.502

		Support

		Government Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.229		2018-11		0.000										0.000		0.229		

		Test and Evaluation

		T&E - Encap						NUWC Naval Undersea Warfare Center		Newport, RI		0.000		0.000				0.000				1.600		2019-11								0.300		1.900		

		T&E - Encap						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.100		2019-11								0.050		0.150		

		T&E - Encap						COMOPTEVFOR		Virginia		0.000		0.000				0.000				0.300		2019-11								0.050		0.350		

		1319 / 7		PE 0604840M / (U)F-35B C2D2		3410 / F-35B C2D2		

		Product Development

		Prime LM 18-C-1004 (Phase II)		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				142.759		2018-12		416.615		2019-12								1031.289		1590.663		1309.737

		Prime LM 14-G-0020 (TR3)		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				98.000		2018-12		195.600		2019-12								510.000		803.600		685.696

		Prime LM BOA 0020 (Nimble Lightning + Pilot Training)		C		CPFF		Various		Various		0.000		0.000				4.500		2019-01		4.650		2020-01								17.500		26.650		22.260

		Flight Test Asset						Lockheed Martin		FT. Worth, TX		0.000		0.000				139.110		2019-01		105.000		2020-01								406.000		650.110		491.346

		Prime LM DT AC Viability		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				32.750		2019-01		79.000		2020-01								415.000		526.750		515.100

		Prime PW Propulsion		SS		CPFF		Pratt Whitney		East Hartford, Connecticut		0.000		0.000				136.000		2018-10		82.000		2019-10								220.000		438.000		269.450

		Prime LM Developmental Foundation Contract		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				75.800		2018-11		201.000		2019-11								345.000		621.800		445.550

		Prime TBD JRE Dev.		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				35.000		2019-01		85.200		2019-12								Continuing		Continuing		Continuing

		Prime LM ALIS Next		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				16.411		2018-12		68.000		2019-12								Continuing		Continuing		Continuing

		Prime LM ALIS Dev		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				50.000		2019-07		58.000		2019-12								0.000		108.000		

		Prime LM F-35B Fatigue Test Article		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				0.000				21.300		2020-01								0.000		21.300		

		Training Investments		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				0.000				45.000		2019-12								0.000		45.000		

		Systems Engineering						Various		Various		0.000		0.000				31.300		2019-01		49.500		2020-01								88.000		168.800		106.423

		Support

		JSE/IPT Development Support						NAWCAD		Patuxent River, MD		0.000		0.000				32.400		2018-12		48.740		2019-12								Continuing		Continuing		Continuing

		Development Support						NAWCWD		China Lake, CA		0.000		0.000				6.275		2018-12		7.850		2019-12								43.083		57.208		

		Development Support						Eglin		Various		0.000		0.000				3.500		2018-12		4.500		2019-12								15.268		23.268		

		Development Support						Various		Various		0.000		0.000				22.212		2018-12		27.000		2019-12								34.513		83.725		

		Development Support						AFRL		Wright Patterson AFB		0.000		0.000				3.978		2018-12		7.500		2019-12								13.923		25.401		

		JRE Development Support		C		BA		Various		Various		0.000		0.000				18.300		2018-12		25.900		2019-12								0.000		44.200		

		ALIS Development Support						Various		Various		0.000		0.000				35.220		2018-12		16.933		2019-12								0.000		52.153		

		ALIS Next Development Support						Various		Various		0.000		0.000				19.295		2018-12		15.000		2019-12								0.000		34.295		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				54.000		2018-12		65.000		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWCWD		China Lake , CA		0.000		0.000				6.500		2018-12		11.200		2019-12								40.470		58.170		

		Developmental Test & Evaluation Edwards/AFB						Edwards AFB		Edwards AFB, CA		0.000		0.000				26.554		2018-12		22.455		2019-12								110.470		159.479		

		Developmental Test & Evaluation						Various		Various		0.000		0.000				3.500		2018-12		4.200		2019-12								57.087		64.787		

		Operational Test & Evaluation						Kirtland AFB, NM		Kirtland AFB, NM		0.000		0.000				6.500		2018-12		31.500		2019-12								72.500		110.500		

		Management Services

		AFLCMC Civilian Pay		C		BA		AFLCMC CIVPAY		Wright Patterson, AFB		0.000		0.000				42.885		2018-10		44.172		2019-10								231.610		318.667		

		HPSI Program Sppt.						AFLCMC		Wright Patterson, AFB		0.000		0.000				9.600		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Financial Mgmt Database Support IDS		C		BA		Various		Various		0.000		0.000				1.300		2018-12		1.565		2019-12								4.301		7.166		

		Earned Value/Finance/Cost  ACT-I		C		BA		Various		Various		0.000		0.000				4.079		2018-12		4.201		2019-12								23.518		31.798		

		Systems System High BOS		C		BA		Various		Various		0.000		0.000				8.532		2018-12		8.788		2019-12								45.342		62.662		

		Other CIO Services						Various		Various		0.000		0.000				0.404		2018-12		2.127		2019-12								22.579		25.110		

		Other Core Civ Pay						NAWCAD/WD		Various		0.000		0.000				21.685		2018-12		11.000		2019-12								0.000		32.685		

		Other Core Contractor Sppt.						Various		Various		0.000		0.000				6.437		2018-12		8.218		2019-12								0.000		14.655		

		Travel						Various		Various		0.000		0.000				3.576		2018-10		4.250		2019-10								8.569		16.395		

		1319 / 7		PE 0604840N / (U)F-35C C2D2		2936 / F-35C C2D2		

		Product Development

		Prime LM 18-C-1004 (Phase II)		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				142.759		2018-12		416.615		2019-12								1031.289		1590.663		

		Prime LM 14-G-0020 (TR3)		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				98.000		2018-12		195.600		2019-12								510.000		803.600		

		Prime LM BOA 0020 (Nimble Lightning + Pilot Training)		C		CPFF		Various		Various		0.000		0.000				4.500		2019-01		4.650		2020-01								17.500		26.650		

		Flight Test Asset						Lockheed Martin		FT. Worth, TX		0.000		0.000				139.110		2019-01		105.000		2020-01								406.000		650.110		

		Prime LM TBD DT AC Viability		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				32.750		2019-01		79.000		2020-01								415.000		526.750		

		Prime PW Propulsion		SS		CPFF		Pratt Whitney		East Hartford, Connecticut		0.000		0.000				136.000		2018-10		82.000		2019-10								220.000		438.000		

		Prime LM Developmental Foundation Contract		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				75.800		2018-11		201.000		2019-11								345.000		621.800		

		Prime TBD JRE Dev.		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				35.000		2019-01		85.200		2019-12								Continuing		Continuing		Continuing

		Prime LM ALIS Next		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				16.411		2018-12		68.000		2019-12								Continuing		Continuing		Continuing

		Prime LM ALIS Dev		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				50.000		2019-07		58.000		2019-12								0.000		108.000		

		Prime LM F-35B Fatigue Test Article		C		CPFF		Lockheed Martin		FT. Worth, TX		0.000		0.000				0.000				21.300		2020-01								97.000		118.300		

		Training Investments		C		CPIF		Lockheed Martin		FT. Worth, TX		0.000		0.000				0.000				45.000		2019-12								0.000		45.000		

		Systems Engineering						Various		Various		0.000		0.000				31.300		2019-01		49.500		2020-01								88.000		168.800		

		Support

		JSE/IPT Development Support						NAWCAD		Patuxent River, MD		0.000		0.000				32.400		2018-12		48.740		2019-12								Continuing		Continuing		Continuing

		Development Support						NAWCWD		China Lake, CA		0.000		0.000				6.275		2018-12		7.850		2019-12								43.083		57.208		

		Development Support						Eglin		Various		0.000		0.000				3.500		2018-12		4.500		2019-12								15.268		23.268		

		Development Support						Various		Various		0.000		0.000				22.212		2018-12		27.000		2019-12								34.513		83.725		

		Development Support						AFRL		Wright Patterson AFB		0.000		0.000				3.978		2018-12		7.500		2019-12								13.923		25.401		

		JRE Development Support		C		BA		Various		Various		0.000		0.000				18.300		2018-12		25.900		2019-12								0.000		44.200		

		ALIS Development Support						Various		Various		0.000		0.000				35.220		2018-12		16.933		2019-12								0.000		52.153		

		ALIS Next Development Support						Various		Various		0.000		0.000				19.295		2018-12		15.000		2019-12								0.000		34.295		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				54.000		2018-12		65.000		2019-12								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWCWD		China Lake , CA		0.000		0.000				6.500		2018-12		11.200		2019-12								40.470		58.170		

		Developmental Test & Evaluation Edwards/AFB						Edwards AFB		Edwards AFB, CA		0.000		0.000				26.554		2018-12		22.455		2019-12								110.470		159.479		

		Developmental Test & Evaluation						Various		Various		0.000		0.000				3.500		2018-12		4.200		2019-12								57.087		64.787		

		Operational Test & Evaluation						Kirtland AFB, NM		Kirtland AFB, NM		0.000		0.000				6.500		2018-12		31.500		2019-12								72.500		110.500		

		Management Services

		AFLCMC Civilian Pay		C		BA		AFLCMC CIVPAY		Wright Patterson, AFB		0.000		0.000				42.885		2018-10		44.172		2019-10								231.610		318.667		

		HPSI Program Sppt.		C		BA		AFLCMC		Wright Patterson, AFB		0.000		0.000				9.600		2018-10		0.000		2019-10								Continuing		Continuing		Continuing

		Financial Mgmt Database Support IDS		C		BA		Various		Various		0.000		0.000				1.300		2018-12		1.565		2019-12								4.301		7.166		

		Earned Value/Finance/Cost  ACT-I		C		BA		Various		Various		0.000		0.000				4.079		2018-12		4.201		2019-12								23.518		31.798		

		Systems System High BOS		C		BA		Various		Various		0.000		0.000				8.532		2018-12		8.788		2019-12								45.342		62.662		

		Other CIO Services		C		BA		Various		Various		0.000		0.000				0.404		2018-12		2.127		2019-12								22.579		25.110		

		Other Core Civ Pay						Various		Various		0.000		0.000				21.685		2018-12		11.000		2019-12								0.000		32.685		

		Other Core Contractor Sppt.						Various		Various		0.000		0.000				6.437		2018-12		8.218		2019-12								0.000		14.655		

		Travel						Various		Various		0.000		0.000				3.576		2018-10		4.250		2019-10								8.569		16.395		

		1319 / 7		PE 0607658N / (U)Cooperative Engagement Capability		2039 / COOP Engagement		

		Product Development

		AN/USG-2/3 Design Agent/Engineering Services		C		CPFF		Raytheon		St. Petersburg, FL		136.461		11.238		2017-10		12.579		2018-10		12.294		2019-10								Continuing		Continuing		Continuing

		TDA		C		CPFF		JHU/APL		Laurel, MD		86.885		11.635		2017-10		12.157		2018-10		12.217		2019-10								Continuing		Continuing		Continuing

		SI/DA		C		CPAF		General Dynamics		Fairfax, VA		23.979		0.000				0.000				0.000										0.000		23.979		

		SI/DA		C		CPAF		Award Fees		Not Specified		2.903		0.000				0.000				0.000										0.000		2.903		

		DDG 1000		C		CPAF		Raytheon		Massachusetts		10.983		0.000				0.000				0.000										0.000		10.983		

		DDG 1000		C		CPAF		Award Fees		Not Specified		0.447		0.000				0.000				0.000										0.000		0.447		

		NIFC-CA Integration						Various		Various		47.499		0.000		2017-10		6.871		2018-10		6.625		2019-10								Continuing		Continuing		Continuing

		In-Service Engineering Activity						NSWC		Port Hueneme, CA		8.088		2.305		2017-10		3.435		2018-10		1.745		2019-10								Continuing		Continuing		Continuing

		Software Support Activity/SEIA						NSWC		Dahlgren, VA		21.433		2.367		2017-10		3.478		2018-10		1.478		2019-10								Continuing		Continuing		Continuing

		Production Engineering Activity						NSWC		Crane, IN		5.952		0.395		2017-10		0.523		2018-10		0.512		2019-10								0.000		7.382		

		JTRS						Various		Various		8.500		0.000				0.000				0.000										0.000		8.500		

		Various						Various		Various		31.873		0.000				0.000				0.000										Continuing		Continuing		Continuing

		NAVSSI						SPAWAR		San Diego, CA		0.368		0.000				0.000				0.000										0.000		0.368		

		Certification						NSA		Fort Meade, MD		1.200		0.000				0.000				0.000										0.000		1.200		

		Certification						SPAWAR		Charleston, SC		0.930		0.000				0.000				0.000										0.000		0.930		

		Joint Exercises						Various		Various		3.744		0.000				0.000				0.000										0.000		3.744		

		LBTS Testing						CDSA Dam Neck		Virginia Beach, VA		7.995		0.500		2017-10		0.500		2018-10		0.500		2019-10								Continuing		Continuing		Continuing

		LBTS Testing						SCSC		Wallops Island, VA		7.583		0.500		2017-10		0.500		2018-10		0.500		2019-10								Continuing		Continuing		Continuing

		E-2D Integration						Various		Various		50.580		3.043		2017-10		4.017		2018-10		3.874		2019-10								Continuing		Continuing		Continuing

		MSI/NCCT						Wright Patterson AFB		Dayton, OH		1.228		0.000				0.000				0.000										0.000		1.228		

		Common Array Block Development		C		CPFF		Raytheon		St. Petersburg, FL		50.761		14.700		2017-10		9.649		2018-10		7.746		2019-10								Continuing		Continuing		Continuing

		NEEDS						Various		Various		38.530		3.312		2017-10		4.610		2018-10		2.080		2019-10								Continuing		Continuing		Continuing

		AMDR						Various		Various		17.308		0.000		2017-10		0.000		2018-10		0.000										Continuing		Continuing		Continuing

		JTMC		C		CPFF		Raytheon		St. Petersburg, FL		1.000		0.000				0.000				0.000										0.000		1.000		

		FCLIP						Various		Various		16.500		6.623		2017-10		8.700		2018-10		4.453		2019-10								Continuing		Continuing		Continuing

		CEC Increment 2						Various		Various		0.237		1.253		2017-10		3.300		2018-10		1.818		2019-10								Continuing		Continuing		Continuing

		Program Protection		C		BA		NSMA		Washington, DC		4.345		7.518		2017-10		8.527		2018-10		9.205		2019-10								Continuing		Continuing		Continuing

		EASR						Various		Various		0.000		2.238		2017-10		5.200		2018-10		7.452		2019-10								0.000		14.890		

		Crypto Modernization						Various		Various		0.000		0.000				4.552		2018-10		0.000										0.000		4.552		

		Digital Warfare Tactical Networking Initiative Implementation						Various		Various		0.000		0.000				17.900		2018-10		23.100		2019-10								0.000		41.000		

		FTIIP						Various		Various		0.000		0.000				6.500		2018-10		0.000										0.000		6.500		

		Cyber Resiliency						Various		Various		0.000		0.000				4.487		2018-10		1.452		2019-10								0.000		5.939		

		ELEKTRA						Various		Various		0.000		0.000				0.000				1.520		2019-10								0.000		1.520		

		Test and Evaluation

		Test/ACB Support		C		CPFF		Raytheon		St. Petersburg, FL		6.127		1.143		2017-10		1.379		2018-10		1.321		2019-10								Continuing		Continuing		Continuing

		Test/ACB Support		C		CPFF		JHU/APL		Laurel, MD		3.734		1.651		2017-10		1.835		2018-10		1.777		2019-10								Continuing		Continuing		Continuing

		Test Support						NRL		Washington, DC		0.313		0.000				0.000				0.000										0.000		0.313		

		Test/ACB Support						NSWC		Port Hueneme, CA		25.781		1.982		2017-10		2.163		2018-10		2.105		2019-10								Continuing		Continuing		Continuing

		Air Operations Test Support						NAVAIR (PMA207)		Patuxent River, MD		11.234		1.066		2017-10		1.247		2018-10		1.190		2019-10								Continuing		Continuing		Continuing

		Test Data Reduction Analysis						NSWC		Corona, CA		19.168		1.376		2017-10		1.641		2018-10		1.583		2019-10								Continuing		Continuing		Continuing

		Test Support						COMOPTEVFOR		Norfolk, VA		13.682		1.204		2017-10		1.452		2018-10		1.394		2019-10								Continuing		Continuing		Continuing

		Test/ACB Support						NSWC		Dahlgren, VA		3.568		1.423		2017-10		1.613		2018-10		1.555		2019-10								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		FFP		Booz Allen & Hamilton		Washington, DC		5.070		0.000				0.000				0.000										0.000		5.070		

		Program Management Support		C		FFP		Tech Marine		Washington, DC		0.360		0.000				0.000				0.000										0.000		0.360		

		1319 / 7		PE 0607658N / (U)Cooperative Engagement Capability		3240 / CEC Increment II		

		Product Development

		Crypto Modernization						Various		Not Specified		0.000		0.000				0.000				5.748		2019-10								Continuing		Continuing		Continuing

		FTIIP						Various		Not Specified		0.000		0.000				0.000				6.600		2019-10								Continuing		Continuing		Continuing

		NIFC Hypersonic						Various		Not Specified		0.000		0.000				0.000				1.620		2019-10								Continuing		Continuing		Continuing

		NIFC Passive						Various		Not Specified		0.000		0.000				0.000				4.460		2019-10								Continuing		Continuing		Continuing

		1319 / 7		PE 0607658N / (U)Cooperative Engagement Capability		9999 / Congressional Adds		

		Product Development

		IFF Mode 5 Acceleration		C		CPFF		Raytheon		St Petersburg, FL		0.000		9.327		2018-06		0.000				0.000										0.000		9.327		

		IFF Mode 5 Acceleration						NSWC		Dahlgren, VA		0.000		0.792		2018-06		0.000				0.000										0.000		0.792		

		IFF Mode 5 Acceleration						NSWC		Port Hueneme, CA		0.000		0.220		2018-06		0.000				0.000										0.000		0.220		

		IFF Mode 5 Acceleration						NSWC		Crane, IN		0.000		0.055		2018-06		0.000				0.000										0.000		0.055		

		IFF Mode 5 Acceleration		C		CPFF		JHU/APL		Laurel, MD		0.000		0.222		2018-06		0.000				0.000										0.000		0.222		

		1319 / 7		PE 0607700N / (U)Deployable Joint Command and Control		3050 / Deployable JT Command and Control		

		Product Development

		Systems Engineering						NSWC		PCD		0.685		0.727		2017-12		0.734		2018-12		0.000										0.000		2.146		

		Hardware/Software Development		C		CPAF		GTRI		ATLANTA, GA		0.000		0.000				0.000				0.000										0.000		0.000		

		Support

		Software Integration						NSWC		PCD		0.347		0.404		2017-12		0.404		2018-12		0.000										0.000		1.155		

		Test and Evaluation

		Developmental Test & Evaluation						NSWC		PCD		0.800		0.810		2017-12		0.885		2018-12		0.000										0.000		2.495		

		Operational Test & Evaluation						NSWC		PCD		0.814		0.964		2017-12		0.934		2018-12		0.000										0.000		2.712		

		Management Services

		Program Management Support						SSC PAC		San Diego, CA		0.188		0.188		2017-12		0.170		2018-12		0.000										0.000		0.546		

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		0951 / Joint Warhead Fuze Sustainment Program		

		Product Development

		Joint Warhead Fuze Sustainment DOE						DOE		NM		415.585		90.935		2018-02		48.855		2018-11		13.993		2019-11								0.000		569.368		

		Joint Warhead Fuze Sustainment ITT		SS		CPFF		ITT		VA		18.907		4.265		2018-02		3.851		2019-02		2.105		2019-11								0.000		29.128		

		Joint Warhead Fuze Sustainment LMMS		SS		CPFF		LMMS		CA		46.817		11.793		2018-02		7.931		2018-12		5.317		2019-11								0.000		71.858		

		Joint Warhead Fuze Sustainment						NSWC Dahlgren		VA		18.606		0.318		2018-02		0.551		2018-11		1.044		2019-11								0.000		20.519		

		Joint Warhead Fuze Sustainment		SS		CPFF		BAE		MD		1.234		0.505		2018-03		0.150		2019-02		0.000										0.000		1.889		

		Joint Warhead Fuze Sustainment		SS		CPIF		APL		MD		0.785		0.144		2018-08		0.073		2019-02		0.000										0.000		1.002		

		Joint Warhead Fuze Sustainment		C		BA		GDAIS		MA		1.680		0.000				0.000				0.000										0.000		1.680		

		Joint Warhead Fuze Sustainment						CNSW		ID		0.400		0.239		2018-02		0.000				0.243		2019-10								0.000		0.882		

		Joint Warhead Fuze Sustainment						NCCC		Not Specified		0.100		0.000				0.000				0.000										0.000		0.100		

		Joint Warhead Fuze Sustainment		C		BA		TOYON		VA		0.000		0.000				0.792		2019-02		0.524		2019-11								0.000		1.316		

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		2021 / Mk4A Shape Stable Nose Tip		

		Product Development

		SSNT LMSS		SS		CPIF		LMSSC		CA		0.000		5.000		2018-05		19.930		2018-11		21.060		2019-12								Continuing		Continuing		Continuing

		SSNT DOE/SNL						DOE/SNL		NM		0.000		0.000				5.209		2019-02		0.700		2019-10								Continuing		Continuing		Continuing

		SSNT JH-APL		SS		CPFF		APL		MD		0.000		0.000				1.000		2019-02		0.000										0.000		1.000		

		SSNT PERATON		SS		CPIF		PERATON		VA		0.000		0.000				0.515		2019-02		0.530		2019-10								Continuing		Continuing		Continuing

		SSNT NSWC						NSWC		VA		0.000		0.771		2018-07		0.515		2019-01		0.530		2019-12								Continuing		Continuing		Continuing

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		2228 / Technical Applications Programs		

		Product Development

		Technical Applications CSDL		SS		CPFF		CSDL		MA		333.572		4.032		2018-10		11.757		2019-01		23.306		2019-11								Continuing		Continuing		Continuing

		Technical Applications NSWC						NSWC		VA		94.318		0.300		2018-07		0.352		2019-01		0.000										Continuing		Continuing		Continuing

		Technical Applications DOE						DOE		NM		33.717		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technical Applications ITT		SS		CPFF		ITT		CO		12.194		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technical Applications LMSS		SS		CPFF		LMSS		CA		164.272		1.000		2018-05		1.800		2019-01		37.676		2019-12								Continuing		Continuing		Continuing

		Technical Applications AERO		SS		CPFF		AERO		CA		3.068		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technical Applications VAR						Various		Various		18.317		1.345		2018-06		0.000				0.000										Continuing		Continuing		Continuing

		Technical Applications GD-AIS		SS		CPFF		GDMS		MA		0.000		0.300		2017-10		0.600		2019-01		1.500		2019-11								Continuing		Continuing		Continuing

		Technical Applications ARL		SS		CPFF		ARL		TX		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Technical Applications APL		SS		CPFF		APL		MD		0.000		0.000				0.000				12.003		2019-12								Continuing		Continuing		Continuing

		Technical Applications BAE		SS		CPFF		BAE		MD		0.000		0.000				0.000				0.306		2019-11								0.000		0.306		

		Technical Applications NGMS		SS		CPFF		NGMS		CA		0.000		0.000				0.000				1.032		2019-11								0.000		1.032		

		Technical Applications NIR		SS		CPFF		NIR		Not Specified		0.000		0.000				0.000				6.960		2019-11								0.000		6.960		

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		3097 / W78/88-1 Life Extension Program		

		Product Development

		W78/88-1 Life Ext Program		SS		CPFF		LMSSC		CA		0.000		0.000				17.000		2018-12		22.300		2020-01								0.000		39.300		

		W78/88-1 Life Ext Program						DOE		NM		0.000		0.000				4.000		2019-02		3.700		2020-01								0.000		7.700		

		W78/88-1 Life Ext Program		SS		CPFF		PERATON		VA		0.000		0.000				3.000		2018-12		0.000										0.000		3.000		

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		3158 / Integrated Nuclear Weapons Security Sys Dev		

		Product Development

		Integrated Nuclear Weapons Security Sys Dev		SS		CPFF		APL		MD		3.895		0.275		2018-08		0.199		2019-02		2.647		2019-11								Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						NSWC		VA		4.297		0.252		2017-10		0.201		2019-02		0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		SS		CPFF		JRC		VA		3.020		0.276		2018-02		0.233		2019-02		0.200		2019-10								Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		C		BA		DRAPER		MA		0.355		0.000				0.201		2019-02		0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						CNS		ID		0.000		0.652		2018-10		1.300		2019-02		0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys		C		CPFF		GDMS		MA		0.000		0.442		2018-02		0.456		2019-02		0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys		C		BA		ONR		DC		0.000		0.000				0.208		2019-02		0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						NFESC		CA		2.700		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						CNWS		CA		0.404		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						SNWS		CA		4.558		0.222		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						DOE		NM		0.425		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		SS		CPFF		ARL		TX		1.880		0.225		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						NUWD		WA		0.881		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		C		BA		NRL		DC		1.188		0.262		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						NUWC		RI		1.578		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		C		BA		SPAWAR		CA		0.390		0.120		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		C		BA		SPA		VA		0.475		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						ATC		TX		0.461		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						NEDU		FL		0.383		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev		SS		CPFF		LMSS		CA		2.026		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Integrated Nuclear Weapons Security Sys Dev						DOEI		ID		0.180		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0101221N / Strategic Sub & Wpns Sys Supt		9999 / Congressional Adds		

		Product Development

		Technical Applications CSDL		SS		CPFF		CSDL		MA		0.000		5.300		2018-07		0.000				0.000										0.000		5.300		

		Technical Applications VAR						Various		Various		0.000		0.300		2018-07		0.000				0.000										0.000		0.300		

		Technical Applications GD-AIS		SS		CPFF		GDMS		MA		0.000		1.379		2018-08		0.000				0.000										0.000		1.379		

		Model Based System Engineering						various		various		0.000		0.000				15.000		2019-06		0.000										0.000		15.000		

		Autonomous Strategic Force Protection Sensor Network						various		various		0.000		0.000				2.700		2019-07		0.000										0.000		2.700		

		1319 / 7		PE 0101226N / Submarine Acoustic War Dev		1265 / Sub Defensive Warfare		

		Product Development

		SubTDS WAF ANALYSIS UDWG						NUWC		NEWPORT, RI		12.514		0.275		2017-12		0.280		2018-12		0.000		2019-12								Continuing		Continuing		Continuing

		SubTDS SYSYTEM ENGINEERING						NUWC		NEWPORT, RI		11.640		1.566		2017-12		1.095		2018-12		1.400		2019-12								Continuing		Continuing		Continuing

		SubTDS ADC MK5 New Development		C		CPIF		LEIDOS		RESTON, VA		0.000		2.805		2018-08		5.266		2018-12		2.134		2019-12								Continuing		Continuing		Continuing

		SubTDS CSA MK5  SYSTEM ENGINEERING						NUWC		KEYPORT, WA		3.015		1.200		2017-12		0.700		2018-12		1.100		2019-12								Continuing		Continuing		Continuing

		SubTDS Modeling And Simulation						NUWC		NEWPORT, RI		3.862		1.332		2017-12		1.100		2018-12		0.700		2019-12								Continuing		Continuing		Continuing

		SubTDS Tactical Decision Aid TacDA						NUWC		NEWPORT, RI		2.400		1.781		2017-12		2.300		2018-12		0.400		2019-12								Continuing		Continuing		Continuing

		Acoustic Augmentation Support Program (AASP)						NUWC		NEWPORT, RI		0.435		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Sabot Development						NUWC		NEWPORT, RI		1.270		0.000				0.000				0.000										0.000		1.270		

		Test and Evaluation

		SubTDS System Test and Evaluation						NUWC		NEWPORT, RI		0.000		0.000				0.000				0.500		2019-12								0.000		0.500		

		Management Services

		SAWS TRAVEL						NAVSEA		Washington, DC		0.692		0.080		2017-10		0.070		2018-10		0.071		2019-10								Continuing		Continuing		Continuing

		SubTDS PROGRAM MANAGEMENT SUPPORT		C		CPAF		TECH MARINE		Washington, DC		0.900		0.000				0.000				0.000										Continuing		Continuing		Continuing

		SubTDS PROGRAM MANAGEMENT SUPPORT		C		CPAF		BOOZ ALLEN		Washington, DC		1.265		0.400		2017-12		0.500		2018-12		0.510		2019-12								Continuing		Continuing		Continuing

		1319 / 7		PE 0101402N / Navy Strategic Comms		1083 / Shore To Ship Com System		

		Product Development

		Classified						Not Specified		Not Specified		113.430		4.766		2017-12		10.985		2018-12		8.330		2019-12								Continuing		Continuing		Continuing

		Support

		Classified						Not Specified		Not Specified		30.366		3.716		2017-11		6.758		2018-11		4.518		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		Classified						Not Specified		Not Specified		56.319		7.790		2018-01		9.508		2019-01		8.595		2020-01								Continuing		Continuing		Continuing

		Management Services

		Classified						Not Specified		Not Specified		15.059		0.286		2017-12		1.308		2018-12		0.722		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0101402N / Navy Strategic Comms		2959 / Survivable Airborne Strategic Communications		

		Support

		E-6B Recapitalization Analysis of Alternatives						Various		Various		0.000		0.000				0.000				5.000		2020-01								8.600		13.600		

		1319 / 7		PE 0101402N / Navy Strategic Comms		3002 / Navy Strategic Comm Project		

		Product Development

		Prior Year Production Development no longer funded in the FYDP						Various		Various		195.224		0.000				0.000				0.000										0.000		195.224		

		Production Development Support						Various		Various		0.000		0.000				0.961		2018-11		0.961		2019-11								0.000		1.922		

		Support

		Studies & Analyses						Various:		Various		6.252		0.760		2017-11		2.021		2018-11		2.033		2019-11								Continuing		Continuing		Continuing

		E-6B Recapitalization Analysis of Alternatives						Various		Various		0.000		0.000				6.100		2019-04		0.000										0.000		6.100		

		Test and Evaluation

		Prior Year Test & Evaluation cost no longer funded in the FYDP						Various		Various		6.461		0.000				0.000				0.000										0.000		6.461		

		Management Services

		Contractor Engineering Support						Various		various		13.996		0.085		2017-11		0.413		2018-11		0.407		2019-11								Continuing		Continuing		Continuing

		Governmental Support						Various		various		35.003		0.046		2017-11		0.432		2018-11		0.433		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR HQ		Patuxent River, MD		2.556		0.175		2017-10		0.175		2018-10		0.175		2019-10								Continuing		Continuing		Continuing

		Prior Year Management cost no longer funded in the FYDP						Various		Various		10.598		0.000				0.000				0.000										0.000		10.598		

		1319 / 7		PE 0204136N / F/A-18 Squadrons		1662 / F/A-18 Improvement		

		Product Development

		Multi System Integration - Develop Sensor Integration		C		IDIQ		Various		Various		9.965		15.157		2018-02		17.387		2019-02		18.000		2020-02								Continuing		Continuing		Continuing

		Multi-System Integration Development Support						NAWCWD		China Lake, CA		13.500		14.953		2017-12		17.895		2018-12		15.410		2019-12								0.000		61.758		

		Multi-System Integration Development Support						NAWCAD		Pax River, MD		5.000		7.159		2017-12		10.508		2018-12		5.999		2019-12								0.000		28.666		

		Physiological Episode Mitigation- Development						Various		Various		0.000		0.000				24.500		2019-01		24.680		2020-01								0.000		49.180		

		USMC Upgrades - Electronic Warfare						Raytheon		El Segundo, CA		0.000		0.000				0.000				1.500		2019-10								0.000		1.500		1.500

		USMC Upgrades - Mission Computer						General Dynamics		Various		0.000		0.000				0.000				1.000		2019-10								0.000		1.000		1.000

		USMC Upgrades - Wpns Integration						Boeing		St Louis, MO		0.000		0.000				0.000				1.500		2019-10								0.000		1.500		1.500

		USMC Upgrades						NAWCWD		China Lake, CA		0.000		0.000				0.000				8.987		2019-10								0.000		8.987		

		USMC Upgrades - AUTOCAS						Various		Various		0.000		0.000				0.000				18.700		2019-10								48.200		66.900		

		Flight Plan / PALC(WAAS)		C		CPFF		Boeing		St. Louis, MO		7.314		1.745		2018-08		2.451		2018-12		1.890		2019-12								0.000		13.400		13.400

		Flight Plan/SCS Development						NAWCAD		Pax River, MD		11.647		1.000		2017-12		1.020		2018-12		1.040		2019-12								0.000		14.707		

		Flight Plan/SCS Development (Magic Carpet)		C		CPIF		Boeing		St. Louis, MO		16.697		4.500		2017-12		4.000		2018-12		1.499		2019-12								0.000		26.696		26.696

		Flight Plan/SCS Development						DMEA		Various		0.000		4.600		2017-12		2.193		2018-12		1.000		2019-12								0.000		7.793		

		ATFLIR Modernization						Various		Various		0.740		0.000				0.100		2018-12		0.100		2019-12								0.000		0.940		

		Prior Year Prod Dev cost no longer funded in FYDP						Various		Various		774.426		0.000				0.000				0.000										0.000		774.426		

		Support

		Multi-System Integration Development Support						NSMA		Arlington, VA		6.900		1.679		2018-03		1.713		2019-03		1.703		2020-03								Continuing		Continuing		Continuing

		Physiological Episode Mitigation- Support						Various		Various		0.000		4.100		2018-02		2.500		2018-12		0.500		2019-12								6.000		13.100		

		Flight Plan/System Configuration Set Development & Integration						NAWCAD		Pax River, MD		5.777		0.350		2017-11		0.307		2018-11		0.000										0.000		6.434		

		ATFLIR Modernization - Development Support						NAWCWD		China Lake, CA		0.000		0.000				0.050		2018-11		0.000										0.000		0.050		

		Obsolescence Redesign						Various		Various		1.900		0.100		2018-06		0.100		2019-06		0.000										Continuing		Continuing		Continuing

		Prior Year Support costs no longer funded in FYDP						Various		Various		3106.545		0.000				0.000				0.000										0.000		3106.545		

		Test and Evaluation

		Multi-System Integration						OPTEVFOR		Norfolk, VA		1.461		5.100		2017-12		10.102		2018-12		5.354		2019-12								Continuing		Continuing		Continuing

		Physiological Episode Mitigation- Test & Evaluation						NMRC		Silver Spring, MD		0.200		1.000		2018-01		1.000		2018-12		1.000		2019-12								1.000		4.200		

		ATFLIR Modernization - Developmental Test						NAWCWD		China Lake, CA		0.000		0.000				0.100		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		Prior Year T&E costs no longer funded in FYDP						Various		Various		194.414		0.000				0.000				0.000										0.000		194.414		

		Management Services

		Program Mgmt Support - MISC						NAWCAD		Pax River, MD		16.964		0.659		2017-12		0.672		2018-12		0.685		2019-12								Continuing		Continuing		Continuing

		Seaport CSS - Program Management Support		C		CPFF		Wyle Lab		Pax River, MD		27.392		2.453		2017-12		2.655		2018-12		2.608		2019-12								0.000		35.108		35.108

		Travel						NAVAIR		Pax River, MD		5.673		0.250		2017-11		0.255		2018-12		0.260		2019-12								Continuing		Continuing		Continuing

		Test Wing Maintenance Conversion						NAWCAD		Pax River, MD		34.983		1.250		2017-12		1.275		2018-12		1.200		2019-12								Continuing		Continuing		Continuing

		Test Wing Maintenance Conversion						NAWCWD		China Lake, CA		35.909		1.250		2017-12		1.275		2018-12		1.300		2019-12								Continuing		Continuing		Continuing

		Flight Plan / System Configuration Set Development & Integration						NAWCAD		Pax River, MD		6.809		0.431		2017-12		0.440		2018-12		0.448		2019-12								Continuing		Continuing		Continuing

		Flight Plan / System Configuration Set Development & Integration						NAWCWD		China Lake, CA		6.808		0.430		2017-12		0.440		2018-12		0.448		2019-12								Continuing		Continuing		Continuing

		Prior Year Mgmt costs no longer funded in FYDP						Various		Various		64.986		0.000				0.000				0.000										0.000		64.986		

		1319 / 7		PE 0204136N / F/A-18 Squadrons		2065 / F/A-18 Radar Upgrade		

		Product Development

		Systems Engineering						NAWCAD		Pax River, MD		8.264		1.915		2017-11		1.374		2018-11		2.446		2019-11								Continuing		Continuing		Continuing

		CEA  - Development/Integration Counter Electronic Attack  (CEA )						NSMA		Arlington, VA		82.624		2.645		2017-12		2.333		2018-12		2.322		2019-12								Continuing		Continuing		Continuing

		Systems Engineering - Capabilities						NAWCWD		China lake, CA		0.000		1.000		2017-12		1.020		2018-12		1.400		2019-12								0.000		3.420		

		Hardware-Obsolescence						DMEA		Sacramento, CA		2.375		0.899		2018-05		0.917		2019-05		1.157		2020-05								Continuing		Continuing		Continuing

		Prior Year Prod Dev cost no longer funded in FYDP						Various		Various		468.195		0.000				0.000				0.000										0.000		468.195		

		Support

		Software Development (Instrumentation)						NAWCWD		China Lake, CA		44.423		0.150		2017-12		0.153		2018-12		0.156		2019-12								Continuing		Continuing		Continuing

		Chamber Support						NSMA		Arlington, VA		0.000		0.500		2017-12		0.510		2018-12		0.520		2019-12								0.000		1.530		

		Obsolescence Redesign						Various		Various		0.370		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Prior Year Support cost no longer funded in the FYDP						Various		Various		2.027		0.000				0.000				0.000										0.000		2.027		

		Test and Evaluation

		Operational Test						NAWCWD		China Lake, CA		0.300		0.150		2017-12		0.121		2018-12		0.130		2019-12								Continuing		Continuing		Continuing

		Prior Year T&E  cost no longer funded in FYDP						Various		Various		111.911		0.000				0.000				0.000										0.000		111.911		

		Management Services

		Program Management Support (Seaport CSS)		C		CPFF		Wyle		Pax River, MD		8.643		0.414		2017-12		0.422		2018-12		0.423		2019-12								0.000		9.902		9.902

		Contractor Engineering Support						Various		Various		3.096		0.018		2017-12		0.018		2018-12		0.018		2019-12								0.000		3.150		

		Program Management Support						NAWCAD		Pax River, MD		3.314		0.101		2017-12		0.087		2018-12		0.087		2019-12								0.800		4.389		

		Travel						NAVAIR		Pax River, MD		1.836		0.046		2017-11		0.047		2018-11		0.047		2019-11								0.000		1.976		

		1319 / 7		PE 0204136N / F/A-18 Squadrons		2069 / F/A-18 Infrared Search and Track (IRST)		

		Product Development

		Primary Development (Hardware/Software) Infra-Red Search and Track (IRST)						Boeing		St. Louis, MO		36.266		0.000				0.000				0.000										0.000		36.266		36.266

		Hardware Development						USAF (MIT)		Hanscom AFB, MA		0.522		0.000				0.000				0.000										0.000		0.522		

		Software (S/W) Development						NAWCWD		China Lake, CA		5.283		0.000				0.000				0.000										0.000		5.283		

		IRST Support Equipment Development						NAWCAD		Lakehurst, NJ		0.047		0.000				0.000				0.000										0.000		0.047		

		Primary Development						NSMA		Various		40.156		0.000				0.000				0.000										0.000		40.156		

		Support

		Development Support						NAWCWD		China Lake, CA		1.133		0.000				0.000				0.000										0.000		1.133		

		Development Support						NAWCAD		Patuxent River, MD		2.239		0.000				0.000				0.000										0.000		2.239		

		Development Support						NSWC		Indian Head, MD		0.060		0.000				0.000				0.000										0.000		0.060		

		Development Support						NAWCWD		Pt. Mugu, CA		0.022		0.000				0.000				0.000										0.000		0.022		

		Development Support						FRC Southeast		Jacksonville, FL		0.917		0.000				0.000				0.000										0.000		0.917		

		Development Support		C		CPFF		NRL		Washington, DC		0.338		0.000				0.000				0.000										0.000		0.338		0.338

		Development Support						NAVSUP		Mechanicsburg, PA		0.040		0.000				0.000				0.000										0.000		0.040		

		Obsolescence Redesign						Various		Various		0.250		0.000				0.000				0.000										0.000		0.250		

		Test and Evaluation

		Developmental Test & Evaluation (DT&E)						NAWCAD		Patuxent River, MD		1.183		0.000				0.000				0.000										0.000		1.183		

		Developmental Test & Evaluation (DT&E)						NAWCWD		China Lake, CA		5.337		0.000				0.000				0.000										0.000		5.337		

		Operational Test & Evaluation (OT&E) - CSS						OPTEVFOR		VX-9		0.106		0.000				0.000				0.000										0.000		0.106		

		Operational Test & Evaluation (OT&E) - CSS						OPTEVFOR		Norfolk, VA		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		Travel						NAVAIR		Patuxent River, MD		0.020		0.000				0.000				0.000										0.000		0.020		

		Program Management Support - MISC						NAWCAD		Patuxent River, MD		0.175		0.078		2017-10		0.000				0.000										0.000		0.253		

		1319 / 7		PE 0204136N / F/A-18 Squadrons		2071 / F/A-18 Block III		

		Product Development

		Block III primary development						Boeing		St Louis, MO		0.000		49.077		2017-12		70.819		2018-12		74.322		2019-12								26.313		220.531		220.535

		Support

		Development Support (AD)						NAWCAD		Pax River, MD		0.000		0.750		2017-12		10.088		2018-12		11.393		2019-12								2.980		25.211		

		Development Support (WD)						NAWCWD		China Lake, CA		0.000		2.736		2017-12		2.096		2018-12		2.138		2019-12								0.565		7.535		

		BLK III Price Fighters						NAVSUP		Philadelphia, PA		0.000		0.079		2017-12		0.000				0.000										0.000		0.079		

		Test and Evaluation

		Test & Evaluation (NASA)						NASA		Moffett Field, CA		0.000		4.317		2018-03		0.000				0.000										0.000		4.317		

		Test & Evaluation (NASA)						NASA		Langley, VA		0.000		0.363		2018-06		0.000				0.000										0.000		0.363		

		Management Services

		Seaport CSS		C		CPFF		Ausley		Pax River, MD		0.000		0.140		2018-01		0.143		2018-12		0.145		2019-12								0.148		0.576		0.576

		1319 / 7		PE 0204136N / F/A-18 Squadrons		9999 / Congressional Adds		

		Product Development

		Noise Reduction		C		CPFF		GE Aviation		Lynn, Massachusetts		0.000		0.000				2.000		2019-06		0.000										0.000		2.000		2.000

		Test and Evaluation

		Wind tunnel testing of JAGM-F on BRU-61 on F/A-18E/Fxt						NAWC / Boeing		Not Specified		0.000		0.000				6.630		2019-10		0.000										0.000		6.630		6.630

		Fit test on BRU-61 on F/A-18E/F						NAWC		Not Specified		0.000		0.000				0.010		2019-01		0.000										0.000		0.010		0.010

		Ground Ejections from BRU-61 on F/A-18E/F						NAWC / Boeing		Not Specified		0.000		0.000				0.160		2019-01		0.000										0.000		0.160		0.160

		Strength, Loads, N&V & Flutter analysis						Boeing		Not Specified		0.000		0.000				1.500		2019-10		0.000										0.000		1.500		1.500

		E3 chamber testing						NAWC		Not Specified		0.000		0.000				1.500		2019-10		0.000										0.000		1.500		1.500

		1319 / 7		PE 0204163N / Fleet Tactical Development		0725 / Communication Automation		

		Product Development

		Product Development						Various		Various		62.126		0.000				0.000				0.000										0.000		62.126		

		Systems Engineering-ADNS						SSC		PAC/LANT		25.280		0.557		2017-12		0.510		2018-12		0.000										0.000		26.347		

		Systems Engineering-ADNS						NUWC		Newport, RI		3.647		0.184		2017-12		0.166		2018-12		0.000										0.000		3.997		

		System Engineering-ADNS		C		CPFF		NUWC		Newport, RI		0.255		0.046		2018-03		0.041		2019-03		0.000										0.000		0.342		

		Integration and Test-ADNS		C		CPFF		SSC		PAC		0.132		0.046		2018-03		0.041		2019-03		0.000										0.000		0.219		

		Primary Hardware/Software - HForce		C		FFP		MIT/Lincoln Lab		Lexington MA		0.000		0.000				0.000				0.000										0.000		0.000		

		Primary Hardware/Software - HForce TRANSEC		C		FFP		MIT/Lincoln Lab		Lexington MA		0.000		0.000				0.000				0.000										0.000		0.000		

		System Engineering JALN-M						GTRI		Atlanta, GA		0.000		1.500		2018-03		0.000				0.000										0.000		1.500		

		Certification Authorization - HForce						NSA		Ft. Meade, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Primary Hardware/Software - JALN-M		C		FFP		MIT/Lincoln Lab		Lexington MA		75.333		1.796		2018-02		0.000				0.000										0.000		77.129		

		System Engineering JALN-M		C		CPFF		STF		San Diego,CA		4.394		0.800		2018-02		0.000				0.000										0.000		5.194		

		System Enginering JALN-M						SSC		PAC		3.838		1.792		2017-11		0.000				0.000										0.000		5.630		

		Support

		Support						Various		Various		11.701		0.000				0.000				0.000										0.000		11.701		

		System Engineering BFTN						SSC		LANT		0.892		0.000				0.250		2018-12		0.000										0.000		1.142		

		System Engineering BFTN		C		CPFF		STF		San Diego, CA		0.948		0.000				0.000				0.000										0.000		0.948		

		Travel - JALN-M						PMW 170		San Diego, CA		0.000		0.050		2018-01		0.000				0.000										0.000		0.050		

		Studies and Analysis BFTN						SSC		PAC		0.604		0.000				0.000				0.000										0.000		0.604		

		Development Support - HForce						SSC		San Diego,CA		0.000		0.000				0.000				0.000										0.000		0.000		

		System Engineering BFTN						SSC		PAC		1.312		0.000				0.250		2018-12		0.000										0.000		1.562		

		Logistics Support BFTN		C		CPFF		CSA		San Diego, CA		0.799		0.000				0.000				0.000										0.000		0.799		

		Development Support - JALN-M		C		CPFF		BAH		San Diego		4.787		0.850		2017-12		0.000				0.000										0.000		5.637		

		Development Support - JALN-M						SSC		PAC		4.004		0.000				0.000				0.000										0.000		4.004		

		Financial Management Support - JALN-M		C		CPFF		Artemis		San Diego, CA		1.133		0.000				0.000				0.000										0.000		1.133		

		Certification Authority-ADNS		C		CPFF		BAH		San Diego,CA		0.232		0.095		2018-01		0.086		2019-01		0.000										0.000		0.413		

		Test and Evaluation

		Test and Evaluation						Various		Various		22.977		0.000				0.000				0.000										0.000		22.977		

		Integration and Test BFTN		C		FFP		COMOPTEVOR		Norfolk, VA		2.219		0.050		2018-03		0.000				0.000										0.000		2.269		

		Test and Evaluation Support BFTN						SSC		PAC		9.101		0.449		2017-12		0.000				0.000										0.000		9.550		

		Management Services

		Program Management Support - HForce		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				0.000										0.000		0.000		

		Program Management Support  - JALN-M		C		CPFF		BAH		San Diego, CA		0.000		0.250		2018-01		0.000				0.000										0.000		0.250		

		Program Management Support - BFTN		C		CPFF		BAH		San Diego, CA		2.822		0.000				0.000				0.000										0.000		2.822		

		Program Management Support JALN-M		C		CPFF		BAH		San Diego, CA		0.987		0.000				0.000				0.000										0.000		0.987		

		1319 / 7		PE 0204228N / Surface Support		3311 / Navigation Systems		

		Product Development

		Systems Engineering/Design						SPAWAR Atlantic		Little Creek, VA		6.050		1.980		2018-01		1.762		2019-01		8.840		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design						SPAWAR Pacific		San Diego, CA		0.660		0.615		2018-01		0.000				0.600		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		WR Systems		Norfolk, VA		9.476		5.151		2018-01		1.350		2019-01		3.650		2020-03								Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		Penn State/ARL		Warminster, PA		3.475		0.693		2018-08		0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design						NSWC Dahlgren		Dahlgren, VA		0.643		0.000				0.000				2.000		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design						NSWC Dam Neck		Dam Neck, VA		0.340		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering/Design						NSWC PHD		Port Hueneme, CA		0.122		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering/Design						NUWC Newport		Newport, RI		0.180		0.000				0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		Old Dominion University		Suffolk, VA		0.450		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		Northrop Grumman		Charlottesville, VA		27.542		7.444		2017-12		4.736		2019-01		2.800		2020-03								Continuing		Continuing		Continuing

		Systems Engineering/Design						SPAWAR Atlantic		Charleston, SC		1.530		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering/Design						NSWC Philadelphia		Philadelphia, PA		0.550		0.187		2018-02		0.000				0.500		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		Electric Boat		Groton, CA		0.953		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		John Hopkins, APL		Laurel, MD		1.638		3.342		2018-08		1.180		2019-01		10.216		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design		C		CPFF		Draper		Cambridge, MA		1.475		0.000				0.000				1.500		2019-12								Continuing		Continuing		Continuing

		Systems Engineering/Design						NSWC Crane		Crane, IN		0.060		0.061		2017-11		0.000				0.000										0.000		0.121		

		Systems Engineering/Design						Submarine Special Projects		Washington, DC		0.000		0.000				0.000				0.000										0.000		0.000		

		Systems Engineering/Design						COMOPTEVFOR		Norfolk, VA		0.000		0.021		2018-06		0.000				0.000										0.000		0.021		

		Systems Engineering/Design						SPAWAR 5.0		San Diego, CA		0.000		0.093		2018-07		0.000				0.000										0.000		0.093		

		Systems Engineering/Design						ACNS Contract		TBD		0.000		0.000				0.000				2.700		2020-03								0.000		2.700		

		Systems Engineering/Design						Carnegie Mellon		Not Specified		0.000		0.000				0.000				0.400		2019-12								0.000		0.400		

		Support

		Program Management		C		CPFF		Various		Not Specified		5.272		1.000		2018-01		0.680		2019-01		2.183		2020-01								Continuing		Continuing		Continuing

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		0545 / TOMAHAWK		

		Product Development

		Systems Engineering - A2AD Improvements Prime Integrator (NAV/COMMS)		SS		CPFF		Raytheon		Tucson, AZ		25.425		11.615		2018-02		0.000				0.000										0.000		37.040		Continuing

		Systems Engineering - TTWCS A2AD Improvements  (NAV/COMMS)						NSWC		Dahlgren, VA		3.265		1.436		2018-02		0.000				0.000										0.000		4.701		Continuing

		Systems Engineering - Hardware Development- A2AD Improvements (NAV/COMMS)						NRO		Chantilly, VA		33.914		5.970		2017-11		0.000				0.000										0.000		39.884		Continuing

		Systems Engineering- TTWCS Software Support Activity(NAV/COMMS)		SS		CPFF		LMVF		Valley Forge, PA		2.778		2.219		2018-02		0.000				0.000										0.000		4.997		Continuing

		M-Code - TTWCS						NSWC		Dahlgren, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code - AUR		C		CPFF		Raytheon		Tucson, AZ		0.000		2.100		2018-02		0.000				0.000										0.000		2.100		Continuing

		M-Code- AUR		SS		FFP		Raytheon SAS		El Segundo, CA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code						NSWC-IH		Indian Head, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code						NUWC-RI		Newport, RI		0.000		0.086		2017-11		0.000				0.000										0.000		0.086		Continuing

		M-Code						NAWC-AD		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code - TMPC		SS		CPFF		Tapestry		St. Louis, MO		0.000		0.250		2017-12		0.000				0.000										0.000		0.250		Continuing

		M-Code - TMPC		SS		CPFF		Vencore		SanJose, CA		0.000		0.136		2017-12		0.000				0.000										0.000		0.136		Continuing

		Maritime Strike - TMPC		SS		CPFF		Vencore		San Jose, CA		0.530		2.103		2017-12		0.000				0.000										0.000		2.633		Continuing

		Maritime Strike - TMPC		SS		CPFF		Tapestry		St. Louis, MO		0.622		0.600		2017-12		0.000				0.000										0.000		1.222		Continuing

		Maritime Strike - TMPC		SS		CPFF		BAE Systems		San Diego, CA		0.435		0.462		2017-12		0.000				0.000										0.000		0.897		Continuing

		Maritime Strike - TMPC		SS		CPFF		Leidos		California, MD		0.999		0.823		2017-12		0.000				0.000										0.000		1.822		Continuing

		Maritime Strike - TMPC		SS		CPFF		UARC APL		Laurel, MD		0.375		0.000				0.000				0.000										0.000		0.375		Continuing

		Maritime Strike - TMPC						NAWC-AD		Pax River, MD		0.126		0.606		2017-11		0.000				0.000										0.000		0.732		Continuing

		Maritime Strike - TMPC						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike - AUR		C		CPFF		Raytheon		Tucson, AZ		9.400		50.242		2017-12		0.000				0.000										0.000		59.642		Continuing

		Maritime Strike		SS		CPFF		UARC APL		Laurel, MD		0.000		0.088		2017-12		0.000				0.000										0.000		0.088		Continuing

		Maritime Strike - TTWCS						NSWC-DD		Dahlgren, VA		0.977		3.115		2017-11		0.000				0.000										0.000		4.092		Continuing

		JMEWS - TMPC		SS		CPFF		Tapestry		St. Louis, MO		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike - TTWCS		SS		CPFF		LMVF		Valley Forge, PA		1.132		2.219		2017-12		0.000				0.000										0.000		3.351		Continuing

		JMEWS - TMPC		SS		CPFF		BAE Systems		San Diego, CA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike - AUR						NAWC-WD		China Lake, CA		0.521		0.000		2017-11		0.000				0.000										0.000		0.521		Continuing

		JMEWS - TMPC		SS		CPFF		Leidos		California, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike - BRAT Dev						AFRL		Dayton, OH		0.230		0.000				0.000				0.000										0.000		0.230		Continuing

		JMEWS - TMPC						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		JMEWS						NAWC-WD		China Lake, CA		0.000		1.508		2017-11		0.000				0.000										0.000		1.508		Continuing

		Prior Year Prod Dev cost no longer funded in the FYDP						Various		Various		2660.256		0.000				0.000				0.000										0.000		2660.256		

		Support

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade		SS		CPFF		Vencore		San Jose, CA		2.213		0.900		2018-02		0.000				0.000										0.000		3.113		Continuing

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade		SS		CPFF		Boeing		St. Louis, MO		2.820		0.000				0.000				0.000										0.000		2.820		Continuing

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade		SS		CPFF		BAE Systems		San Diego, CA		2.850		0.000				0.000				0.000										0.000		2.850		Continuing

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade		SS		CPFF		Leidos		California, MD		5.001		1.482		2018-02		0.000				0.000										0.000		6.483		Continuing

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade		SS		CPFF		UARC APL		Laurel, MD		2.623		0.000				0.000				0.000										0.000		2.623		Continuing

		TLAM MP Analysis - Mission Planning		SS		CPFF		UARC APL		Laurel, MD		1.466		1.067		2018-02		0.000				0.000										0.000		2.533		Continuing

		Imagery Format Analysis - Mission Planning		SS		CPFF		Leidos		California, MD		6.000		1.618		2018-02		0.000				0.000										0.000		7.618		Continuing

		A2AD Improvements (NAV/COMMS) - Mission Planning upgrade						NAWC-AD		Pax River, MD		1.024		1.220		2018-02		0.000				0.000										0.000		2.244		Continuing

		Development Support - TTWCS AUR						NSWC		Dahlgren, VA		4.067		0.000				0.000				0.000										0.000		4.067		Continuing

		Development Support - CSS AUR		SS		CPFF		Leidos		California, MD		1.539		0.000				0.000				0.000										0.000		1.539		Continuing

		Development Support - Advanced Concepts AUR						NAWC-WD		China Lake, CA		82.067		0.559		2017-11		0.000				0.000										0.000		82.626		Continuing

		Development Support - AUR Fleet Representative		SS		CPFF		UARC APL		Laurel, MD		0.497		0.330		2017-11		0.000				0.000										0.000		0.827		Continuing

		Development Support - Advanced Concepts AUR						NAWC-AD		Pax River, MD		0.753		0.105		2017-11		0.000				0.000										0.000		0.858		Continuing

		Development Support - Advanced Concepts AUR						NSWC		Dahlgren, VA		0.396		0.425		2017-11		0.000				0.000										0.000		0.821		Continuing

		Development Spt - CSS AUR		C		BA		Precise		Lexington Park, MD		0.180		0.230		2017-12		0.000				0.000										0.000		0.410		Continuing

		Development Spt - M-Code		C		BA		UARC APL		Laurel, MD		0.000		0.439		2017-12		0.000				0.000										0.000		0.439		Continuing

		M-Code AUR						NUWC-NPT		Newport, RI		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code AUR						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code AUR						NSWC-IH		Indian Head, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code TWS		C		BA		Precise		Lexington Park, MD		0.000		0.056		2018-04		0.000				0.000										0.000		0.056		Continuing

		M-Code TTWCS						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code TTWCS		C		BA		UARC APL		Laurel, MD		0.000		0.100		2018-05		0.000				0.000										0.000		0.100		Continuing

		M-Code TTWCS		SS		CPFF		LMVF		Valley Forge, PA		0.000		0.515		2018-03		0.000				0.000										0.000		0.515		Continuing

		M-Code TTWCS		SS		CPFF		LMBM		Baltimore, MD		0.000		0.065		2018-05		0.000				0.000										0.000		0.065		Continuing

		M-Code TTWCS						NUWC-NPT		Newport, RI		0.000		0.086		2017-11		0.000				0.000										0.000		0.086		Continuing

		Development Spt - Maritime Strike						NUWC-NPT		Newport, RI		0.188		0.380		2017-11		0.000				0.000										0.000		0.568		Continuing

		Development Spt - Maritime Strike						NAWC-WD		China Lake, CA		0.000		1.742		2017-11		0.000				0.000										0.000		1.742		Continuing

		Development Spt - Maritime Strike		SS		CPFF		NSWC-DD		Dahlgren, VA		0.500		0.717		2017-11		0.000				0.000										0.000		1.217		Continuing

		Development Spt - Maritime Strike						NAWC-AD		Pax River, MD		0.865		1.385		2017-11		0.000				0.000										0.000		2.250		Continuing

		Prior Year Support cost no longer funded in FYDP						Various		Various		274.418		0.000				0.000				0.000										0.000		274.418		Continuing

		Development Spt - JMEWS						NAWC-AD		Pax River, MD		0.000		0.068		2018-04		0.000				0.000										0.000		0.068		

		Development Spt - JMEWS (CSS)		C		BA		Engility		Lexington Park, MD		0.000		0.100		2018-04		0.000				0.000										0.000		0.100		

		Test and Evaluation

		Maritime Strike		C		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike						NAWC-AD		China Lake, CA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike						NAWC-WD		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Maritime Strike						NSWC		Dahlgren, VA		0.000		0.485		2017-12		0.000				0.000										0.000		0.485		Continuing

		TTWCS						NSWC-DD		Dahlgren		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		M-Code						NAWC-AD		Patuxent River, MD		0.000		0.359		2017-11		0.000				0.000										0.000		0.359		Continuing

		A2AD Improvements (NAV/COMMS)		SS		CPFF		NSWC-IHD		Indian Head, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		A2AD Improvements (NAV/COMMS)						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Prior Year T&E cost no longer funded in FYDP						Various		Various		83.412		0.000				0.000				0.000										0.000		83.412		Continuing

		Management Services

		M-Code						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				0.000										0.000		0.000		Continuing

		Prior Year Mgmt cost no longer funded in FYDP						Various		Various		0.401		0.000				0.000				0.000										0.000		0.401		Continuing

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		4032 / A2AD		

		Product Development

		A2AD Improvements Prime Integrator (NAV/COMMS)		SS		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.750		2018-11		0.000										0.000		0.750		

		Hardware Development- A2AD Improvements (NAV/COMMS)						NRO		Chantilly, VA		0.000		0.000				2.100		2018-11		1.507		2019-12								0.000		3.607		

		Support

		A2AD Development Support						NAWC-AD		Pax River, MD		0.000		0.000				0.170		2018-11		1.558		2019-11								0.000		1.728		

		A2AD Development Support						NAWC-WD		China Lake, CA		0.000		0.000				0.665		2018-12		0.332		2019-12								0.000		0.997		

		Test and Evaluation

		A2AD Test & Evaluation						NAWC-WD		China Lake, CA		0.000		0.000				0.625		2018-11		0.747		2019-11								0.000		1.372		

		A2AD Test & Evaluation		SS		CPFF		Raytheon		Tucson, AZ		0.000		0.000				0.525		2018-12		0.000										0.000		0.525		

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		4033 / M-Code		

		Product Development

		M-Code-AUR		C		CPFF		Raytheon		Tuscon, AZ		0.000		0.000				6.478		2018-12		22.086		2019-12								Continuing		Continuing		Continuing

		M-Code - AUR		SS		FFP		Raytheon		Raytheon, AZ/SAS:		0.000		0.000				9.345		2018-12		0.000										Continuing		Continuing		Continuing

		M-Code - TTWCS		SS		CPFF		LMVF		Valley Forge, PA		0.000		0.000				0.239		2018-11		0.500		2019-12								Continuing		Continuing		Continuing

		M-Code - TTWCS		SS		CPFF		LMBM		Baltimore, MD		0.000		0.000				0.371		2018-11		0.500		2019-12								Continuing		Continuing		Continuing

		M-Code - TTWCS		SS		CPFF		BAE Systems		San Diego, CA		0.000		0.000				0.065		2019-04		0.065		2019-12								0.000		0.130		

		Support

		M-Code Development Support						NAWC-WD		China Lake, CA		0.000		0.000				0.146		2018-12		0.275		2019-11								Continuing		Continuing		Continuing

		M-Code Development Support						NAWC-AD		Patuxent River, MD		0.000		0.000				0.552		2018-11		1.360		2019-11								0.000		1.912		

		M-Code Development Support						NUWC-NPT		Newport, RI		0.000		0.000				0.500		2018-11		0.500		2019-11								0.000		1.000		

		M-Code Development Support						NSWC-IH		Indian Head, MD		0.000		0.000				0.644		2018-11		0.650		2019-11								Continuing		Continuing		Continuing

		M-Code Development Support		SS		CPFF		UARC APL		Laurel, MD		0.000		0.000				1.727		2018-11		0.960		2019-11								Continuing		Continuing		Continuing

		M-Code/TTWCS Development Spt						NSWC-DD		Dahlgren, VA		0.000		0.000				0.990		2018-11		0.520		2019-12								Continuing		Continuing		Continuing

		M-Code/TTWCS VLS  Development Spt						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.300		2019-12								0.000		0.300		

		M-Code Development Support		SS		CPFF		Various		Various		0.000		0.000				0.075		2018-12		0.000										0.000		0.075		

		Test and Evaluation

		M-Code Test & Evaluation						NAWC-AD		Patuxent River		0.000		0.000				0.000				0.656		2019-11								Continuing		Continuing		Continuing

		M-Code/TTWCS Test & Evaluation						NUWC-NPT		Newport, RI		0.000		0.000				0.000				0.290		2019-11								0.000		0.290		

		M-Code Test & Evaluation						NSWCIH		Indian Head, MD		0.000		0.000				0.553		2018-11		0.000										0.000		0.553		

		Management Services

		M-Code						NAWC-AD		Patuxent River		0.000		0.000				0.075		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		4034 / Maritime Strike		

		Product Development

		Maritime Strike - AUR		SS		CPIF		Raytheon		Tucson, AZ		0.000		0.000				124.175		2018-12		183.688		2019-12								0.000		307.863		

		Maritime Strike - AUR						NAWCWD		China Lake, CA		0.000		0.000				20.330		2018-11		9.500		2019-11								0.000		29.830		

		Maritime Strike- TTWCS		SS		CPFF		LMVF		Valley Forge, PA		0.000		0.000				9.090		2018-12		0.750		2019-12								0.000		9.840		

		Maritime Strike- TTWCS						NSWC-DD		Dahlgren, VA		0.000		0.000				6.250		2018-11		6.250		2019-11								0.000		12.500		

		Maritime Strike- TTWCS						NUWC-DN		Newport, RI		0.000		0.000				1.060		2018-11		0.750		2019-11								0.000		1.810		

		Support

		Maritime Strike Development Support						NAWC-WD		China Lake		0.000		0.000				3.400		2018-11		3.461		2019-11								0.000		6.861		

		Martime Strike Development Support		SS		CPFF		UARC APL		Laurel, MD		0.000		0.000				0.521		2018-12		0.530		2019-12								0.000		1.051		

		Maritime Strike Development Support						NSWC-DD		Dahlgren, VA		0.000		0.000				0.500		2018-11		0.835		2019-11								0.000		1.335		

		Maritime Strike Development Support						NAWC-AD		Pax River, MD		0.000		0.000				1.910		2018-11		2.500		2019-11								0.000		4.410		

		Maritime Strike Development Support						NSWC-PHD		Port Hueneme, CA		0.000		0.000				1.580		2018-11		1.608		2019-11								0.000		3.188		

		Maritime Strike Development Support		C		CPFF		SSC		San Diego, CA		0.000		0.000				3.920		2018-12		0.750		2019-12								0.000		4.670		

		Maritime Strike Development Support						SPAWAR		San Diego, CA		0.000		0.000				2.980		2018-12		3.000		2019-12								0.000		5.980		

		Maritime Strike Development Support		C		FFP		TBD		Dahlgren, VA		0.000		0.000				2.105		2018-12		2.143		2019-12								0.000		4.248		

		Maritime Strike Development Support		C		CPFF		TBD		Newport, RI		0.000		0.000				0.383		2018-12		0.385		2019-12								0.000		0.768		

		Maritime Strike Development Support						Various		Various		0.000		0.000				2.952		2018-12		3.005		2019-12								0.000		5.957		

		Test and Evaluation

		Maritime Strike Test and Evaluation						NAWC-WD		China Lake		0.000		0.000				3.133		2018-11		6.449		2019-11								0.000		9.582		

		Maritime Strike Test and Evaluation						NAWC-AD		Pax River		0.000		0.000				0.841		2018-11		1.500		2019-11								0.000		2.341		

		Maritime Strike Test and Evaluation						NSWC-DD		Dahlgren, VA		0.000		0.000				0.250		2018-11		0.750		2019-11								0.000		1.000		

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		4035 / JMEWS		

		Product Development

		JMEWS		SS		CPFF		Raytheon		Tucson, AZ		0.000		0.000				1.680		2018-12		27.914		2020-07								Continuing		Continuing		Continuing

		JMEWS						NAWC-AD		Patuxent River, MD		0.000		0.000				0.587		2018-11		0.000										Continuing		Continuing		Continuing

		JMEWS						NAWC-WD		China Lake, CA		0.000		0.000				8.876		2018-11		0.000										Continuing		Continuing		Continuing

		JMEWS/TTWCS		SS		CPFF		LMVF		Valley Forge, PA		0.000		0.000				0.000				0.550		2019-12								0.000		0.550		

		JMEWS/TTWCS		SS		CPFF		BAE Systems		San Diego, CA		0.000		0.000				0.000				0.065		2019-12								0.000		0.065		

		JMEWS/TTWCS		SS		CPFF		LMBM		Baltimore, MD		0.000		0.000				0.000				0.685		2019-12								0.000		0.685		

		Support

		JMEWS Development Support		SS		CPFF		UARC-APL		Laurel, MD		0.000		0.000				0.105		2018-11		0.337		2019-12								Continuing		Continuing		Continuing

		JMEWS Development Support						NSWC-IH		Indian Head, MD		0.000		0.000				0.256		2018-11		0.274		2019-11								Continuing		Continuing		Continuing

		JMEWS Development Support						NSWC-DD		Dahlgren, VA		0.000		0.000				0.376		2018-11		0.900		2019-11								Continuing		Continuing		Continuing

		JMEWS Development Support						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				1.500		2019-11								0.000		1.500		

		JMEWS Development Support						NAWC-WD		China Lake, CA		0.000		0.000				0.149		2018-11		4.197		2019-11								0.000		4.346		

		JMEWS/TTWCS Dev Support						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.735		2019-12								0.000		0.735		

		JMEWS/TTWCS VLS  Dev Support		SS		CPFF		NSWC-DD		Dahlgren, VA		0.000		0.000				0.112		2018-12		0.960		2019-12								0.000		1.072		

		JMEWS Development Support						Various		Various		0.000		0.000				0.160		2018-12		0.163		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		JMEWS T&E						NAWC-WD		China Lake, CA		0.000		0.000				4.730		2018-11		1.705		2019-11								0.000		6.435		

		JMEWS T&E						NSWC-DD		Dahlgren, VA		0.000		0.000				0.000				0.656		2019-11								0.000		0.656		

		JMEWS/TTWCS T&E						NUWC-NPT		Newport, RI		0.000		0.000				0.000				0.335		2019-11								0.000		0.335		

		Management Services

		JMEWS						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				0.250		2019-11								0.000		0.250		

		1319 / 7		PE 0204229N / Tomahawk Mssn Planning Ctr		4036 / TTWCS TMPC PPPI		

		Product Development

		TMPC 7.0		SS		CPFF		Perspecta		San Jose, CA		0.000		0.000				5.675		2018-12		0.228		2019-12								Continuing		Continuing		Continuing

		TMPC 7.0		SS		CPFF		Tapestry		St. Louis, MO		0.000		0.000				1.407		2018-12		0.095		2019-12								Continuing		Continuing		Continuing

		TMPC 7.0		SS		CPFF		BAE Systems		San Diego, CA		0.000		0.000				1.331		2018-12		0.095		2019-12								Continuing		Continuing		Continuing

		TMPC 7.0		SS		CPFF		Leidos		California, MD		0.000		0.000				5.703		2018-12		4.736		2019-12								Continuing		Continuing		Continuing

		TMPC 7.0		SS		CPFF		UARC APL		Laurel, MD		0.000		0.000				0.111		2018-11		0.105		2019-11								Continuing		Continuing		Continuing

		TMPC 7.0						NAWC-AD		Patuxent River, MD		0.000		0.000				2.323		2018-11		1.291		2019-12								Continuing		Continuing		Continuing

		TMPC 8.0		SS		CPFF		Perspecta		San Jose, CA		0.000		0.000				0.362		2018-12		1.137		2019-12								Continuing		Continuing		Continuing

		TMPC 8.0		SS		CPFF		Tapestry		St. Louis, MO		0.000		0.000				0.328		2018-11		2.029		2019-11								Continuing		Continuing		Continuing

		TMPC 8.0		SS		CPFF		BAE Systems		San Diego, CA		0.000		0.000				0.328		2018-11		0.791		2019-11								Continuing		Continuing		Continuing

		TMPC 8.0		SS		CPFF		Leidos		California, MD		0.000		0.000				0.618		2018-11		2.965		2019-11								Continuing		Continuing		Continuing

		TMPC 8.0		SS		CPFF		UARC APL		Laurel, MD		0.000		0.000				0.084		2018-11		0.890		2019-11								Continuing		Continuing		Continuing

		TMPC 8.0						NAWC-AD		Patuxent River, MD		0.000		0.000				0.277		2018-11		0.949		2019-11								Continuing		Continuing		Continuing

		Systems Engineering - TTWCS A2AD Improvements  (NAV/COMMS)						NSWC		Dahlgren, VA		0.000		0.000				1.180		2018-12		0.641		2019-12								Continuing		Continuing		Continuing

		Systems Engineering- TTWCS Software Support Activity(NAV/COMMS)		SS		CPFF		LMVF		Valley Forge, PA		0.000		0.000				0.785		2018-12		0.516		2019-12								Continuing		Continuing		Continuing

		Support

		TMPC 6.0		SS		CPFF		Perspecta		San Jose, CA		0.000		0.000				0.988		2018-12		0.508		2019-12								0.000		1.496		1.496

		TMPC 6.0		SS		CPFF		Leidos		California, MD		0.000		0.000				1.129		2018-11		0.588		2019-11								0.000		1.717		1.717

		PPPI Development Support						NAWC-WD		China Lake, CA		0.000		0.000				0.760		2018-11		0.434		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0204311N / Integrated Surveillance System		0344 / SUB AUXILIARIES		

		Product Development

		DFoS Processing		C		CPFF		APL/JHU		MD		0.000		0.000				0.000				0.440		2020-03								Continuing		Continuing		Continuing

		DFoS  Processing		C		CPFF		Leidos		MS		0.000		0.000				0.000				1.450		2020-01								Continuing		Continuing		Continuing

		DFoS Processing		C		CPFF		Sandia National Lab		NM		0.000		0.000				0.000				0.300		2019-12								Continuing		Continuing		Continuing

		DFoS Processing		C		CPFF		Proteq		VA		0.000		0.000				0.000				1.200		2020-02								Continuing		Continuing		Continuing

		DFoS Risk Reduction						Various		Various		0.000		0.000				0.000				0.500		2019-11								Continuing		Continuing		Continuing

		Support

		DFoS C4I Integration						SSC Pacific		CA		0.000		0.000				0.000				1.900		2019-11								Continuing		Continuing		Continuing

		DFoS  C4I Integration						NUWC Newport		RI		0.000		0.000				0.000				1.985		2019-11								Continuing		Continuing		Continuing

		DFoS C4I Integration						Navy Research Lab		DC		0.000		0.000				0.000				0.300		2020-01								Continuing		Continuing		Continuing

		Management Services

		DFoS		C		CPFF		BAH		VA		0.000		0.000				0.000				0.425		2020-01								Continuing		Continuing		Continuing

		1319 / 7		PE 0204311N / Integrated Surveillance System		0766 / IUSS Detect/Classif System		

		Product Development

		IUSS COMMON ARCHITECTURE		C		CPFF		LOCKHEED MARTIN		VA		39.196		6.326		2017-12		5.437		2018-12		7.505		2019-12								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE		SS		CPFF		APL/JHU		MD		4.128		1.054		2018-04		1.170		2019-04		1.586		2020-04								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE						VARIOUS		Not Specified		69.693		2.056		2017-12		1.765		2018-12		2.393		2019-12								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE		C		CPFF		ADAPTIVE Methods		VA		3.337		0.774		2017-12		0.680		2018-12		0.922		2019-12								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						NFESC		CA		2.533		0.414		2017-12		0.413		2018-12		0.620		2019-12								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						SSC PAC		CA		1.752		0.199		2017-11		0.197		2018-11		0.296		2019-11								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA		SS		CPFF		APL/JHU		MD		3.372		0.512		2018-04		0.509		2019-04		0.796		2020-04								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS		SS		CPFF		APL/JHU		VA		4.307		0.920		2018-04		0.927		2019-04		1.150		2020-04								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS		SS		CPFF		ADAPTIVE METHODS		VA		1.750		0.339		2017-12		0.321		2018-12		0.482		2019-12								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS						VARIOUS		Not Specified		10.115		0.441		2018-01		0.448		2019-01		0.672		2020-01								Continuing		Continuing		Continuing

		TASW FIELDING						SSC PAC		CA		3.932		0.200		2017-12		0.000				0.000										0.000		4.132		

		TASW FIELDING						NUWC NEWPORT		RI		2.543		0.300		2017-11		0.000				0.000										0.000		2.843		

		TASW FIELDING		SS		CPFF		APL/UW		WA		13.074		0.900		2018-02		0.000				0.000										0.000		13.974		

		TASW FIELDING						VARIOUS		CA		2.284		0.000				0.000				0.000										0.000		2.284		

		TASW FIELDING		C		CPFF		LEIDOS		CA		54.410		10.092		2017-12		0.000				0.000										0.000		64.502		

		TASW FIELDING		C		CPFF		PROTEQ		VA		2.830		1.000		2018-03		0.000				0.000										0.000		3.830		

		TASW FIELDING		SS		CPFF		SANDIA		NM		0.621		0.000				0.000				0.000										0.000		0.621		

		TASW FIELDING						NAVY OCEANOGRAPHIC OFFICE		MS		0.000		0.200		2018-02		0.000				0.000										0.000		0.200		

		FSS - Classified						TBD		Not Specified		149.680		19.141		2017-11		19.309		2018-11		35.401		2019-11								Continuing		Continuing		Continuing

		Support

		IUSS COMMON ARCHITECTURE						SSC PAC		CA		4.623		0.412		2017-11		0.362		2018-11		0.491		2019-11								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE		C		CPFF		APL/JHU		MD		3.142		1.537		2018-04		1.007		2019-04		1.365		2020-04								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE		C		CPFF		Lockheed Martin		VA		4.158		1.012		2017-12		0.889		2018-12		1.205		2019-12								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE						VARIOUS		Not Specified		5.303		0.414		2018-01		0.364		2019-01		0.494		2020-01								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						SSC PAC		CA		1.123		0.195		2017-11		0.195		2018-11		0.292		2019-11								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						VARIOUS		Not Specified		7.771		0.141		2018-01		0.141		2019-01		0.176		2020-01								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS						VARIOUS		Not Specified		1.752		0.195		2018-01		0.197		2019-01		0.396		2020-01								Continuing		Continuing		Continuing

		TASW FIELDING						NUWC NEWPORT		MA		0.430		0.700		2017-11		0.000				0.000										0.000		1.130		

		TASW FIELDING						NUWC KEYPORT		WA		0.525		0.120		2017-11		0.000				0.000										0.000		0.645		

		TASW FIELDING		SS		CPFF		APL/JHU		MD		1.100		0.200		2018-01		0.000				0.000										0.000		1.300		

		TASW FIELDING						SSC PAC		CA		0.700		0.750		2017-11		0.000				0.000										0.000		1.450		

		Test and Evaluation

		IUSS COMMON ARCHITECTURE		C		CPFF		LOCKHEED MARTIN		VA		5.187		0.846		2017-12		0.745		2018-12		1.010		2019-12								Continuing		Continuing		Continuing

		IUSS COMMON ARCHITECTURE						VARIOUS		Not Specified		8.756		0.550		2018-01		0.487		2019-01		0.660		2020-01								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						OPTEVFOR		VA		0.647		0.095		2017-12		0.100		2018-12		0.125		2019-12								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						VARIOUS		Not Specified		21.003		0.084		2018-01		0.084		2019-01		0.126		2020-01								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS		SS		CPFF		APL/JHU		MD		1.125		0.235		2018-04		0.235		2019-04		0.413		2020-04								Continuing		Continuing		Continuing

		TASW FIELDING						NUWC NEWPORT		MA		0.399		0.300		2018-02		0.000				0.000										0.000		0.699		

		TASW FIELDING						NAVY OCEANOGRAPHIC OFFICE		MS		0.914		0.030		2018-02		0.000				0.000										0.000		0.944		

		Management Services

		IUSS COMMON ARCHITECTURE						VARIOUS		Not Specified		7.840		0.850		2018-01		0.745		2019-01		0.850		2020-01								Continuing		Continuing		Continuing

		ACTIVE IMPROVEMENT/CLFA/LFA						VARIOUS		Not Specified		15.975		0.125		2018-01		0.125		2019-01		0.156		2020-01								Continuing		Continuing		Continuing

		ARRAY IMPROVEMENTS						VARIOUS		Not Specified		0.658		0.105		2018-01		0.107		2019-01		0.300		2020-01								Continuing		Continuing		Continuing

		TASW FIELDING		C		CPFF		BAH		VA		0.385		1.400		2018-01		0.000				0.000										0.000		1.785		

		1319 / 7		PE 0204311N / Integrated Surveillance System		1768 / Ship Plan Development and Design		

		Product Development

		Industry Studies						Various		Various		0.000		0.000				0.000				6.000		2020-08								18.000		24.000		

		Cable Laying  Design						Various		Various		0.000		0.000				0.000				2.000		2020-01								1.000		3.000		

		Engineering Integration/Design						Various		Various		0.000		0.000				0.000				5.000		2020-01								2.500		7.500		

		Support

		Requirements Definition						Various		Various		0.000		0.000				0.000				1.000		2020-01								0.000		1.000		

		Spec and TDP development						Various		Various		0.000		0.000				0.000				4.000		2020-01								3.000		7.000		

		Milestone Doc/RFP development						Various		Various		0.000		0.000				0.000				2.000		2020-01								3.000		5.000		

		1319 / 7		PE 0204311N / Integrated Surveillance System		9999 / Congressional Adds		

		Product Development

		TASW Fielding						SSC Pacific		CA		0.000		0.000				2.461		2019-05		0.000										0.000		2.461		

		TASW Fielding						NUWC Newport		RI		0.000		0.000				4.100		2019-02		0.000										0.000		4.100		

		TASW Fielding		C		CPFF		Leidos		MS		0.000		0.000				24.349		2019-05		0.000										0.000		24.349		

		TASW Fielding		C		CPFF		APL/JHU		MD		0.000		0.000				0.500		2019-03		0.000										0.000		0.500		

		TASW Fielding		C		CPFF		Proteq		VA		0.000		0.000				2.400		2019-01		0.000										0.000		2.400		

		TASW Fielding						Navy Research Lab		DC		0.000		0.000				0.300		2019-02		0.000										0.000		0.300		

		TASW Fielding		C		CPFF		Sandia National Lab		NM		0.000		0.000				0.300		2019-03		0.000										0.000		0.300		

		Support

		TASW Fielding						Navy Oceanographic Office		MS		0.000		0.000				0.150		2019-02		0.000										0.000		0.150		

		Test and Evaluation

		TASW Fielding						Navy Oceanographic Office		MS		0.000		0.000				0.025		2019-08		0.000										0.000		0.025		

		Management Services

		TASW Fielding		C		CPFF		BAH		VA		0.000		0.000				0.415		2019-01		0.000										0.000		0.415		

		1319 / 7		PE 0204313N / SHIP-TOWED ARRAY SURVEILLANCE SYSTEMS		3261 / TAGOS Design & Total Ship Integration		

		Product Development

		Engineering Integration/Design						Various		Various		0.000		0.000				6.155		2019-01		5.186		2020-01								6.608		17.949		

		Industry Studies (shipyards)		C		FFP		Various		Various		0.000		0.000				0.000				2.000		2020-05								2.000		4.000		

		Model Testing						Various		Various		0.000		0.000				3.700		2019-01		2.300		2020-01								1.000		7.000		

		SURTASS Integration						Various		Various		0.000		0.000				1.300		2019-01		1.000		2020-01								1.300		3.600		

		Support

		Milestone Doc/RFP Development						Various		Various		0.000		0.000				1.317		2019-01		1.174		2020-01								2.340		4.831		

		Specification & TDP Development						Various		Various		0.000		0.000				2.052		2019-01		1.729		2020-01								1.046		4.827		

		Systems Integration (C4I/Safety/Risk)						Various		Various		0.000		0.000				0.620		2019-01		0.640		2020-01								1.227		2.487		

		Source Selection Support						Various		Various		0.000		0.000				0.000		2019-02		0.100		2020-02								0.300		0.400		

		Test and Evaluation

		Test and Evaluation Planning						Various		Various		0.000		0.000				0.310		2019-01		0.320		2020-01								1.007		1.637		

		1319 / 7		PE 0204413N / Amphibious Tactical Supt Units		2231 / LCAC / LCU 1700		

		Product Development

		LCAC - Component Development						NSWC CD		Philadelphia, PA		8.325		0.000				0.000				0.000										0.000		8.325		

		LCAC - Systems Engineering						NSWC		Various		7.234		0.240		2018-01		0.199		2019-01		0.244		2020-01								Continuing		Continuing		Continuing

		LCU - Special Studies						Various		Various		3.840		0.000				0.000				0.000										0.000		3.840		

		LCU - Ship Design						NSWC		Various		17.499		0.959		2018-01		0.310		2019-01		0.227		2020-01								Continuing		Continuing		Continuing

		Support

		LCAC - Technical Engineering Services						NSWC PCD		Panama City, FL		12.140		0.560		2018-01		0.000				0.000										0.000		12.700		

		LCU - Research Studies						Various		Various		0.565		0.000				0.000				0.000										0.000		0.565		

		Test and Evaluation

		LCAC - Developmental Test & Evaluation						Various		Various		0.287		0.000				0.000				0.000										0.000		0.287		

		LCAC -Operational Test & Evaluation						NSWC PCD		Panama City, FL		2.047		0.000				0.000				0.000										0.000		2.047		

		LCAC - Test Assets						NSWC PCD		Panama City, FL		0.850		0.000				0.000				0.000										0.000		0.850		

		LCU - Developmental Test & Evaluation						OPTEVFOR/MCOTEA		Norfolk, VA/Quantico, VA		0.000		0.150		2018-01		0.358		2019-01		0.362		2020-01								Continuing		Continuing		Continuing

		LCU - Operational Test & Evaluation						OPTEVFOR/MCOTEA		Norfolk, VA/Quantico, VA		0.009		0.076		2018-01		0.240		2019-01		0.228		2020-01								Continuing		Continuing		Continuing

		Management Services

		Engineering Support						Various		Various		0.726		0.000				0.000				0.000										0.000		0.726		

		Program Management						NSWC CD		West Bethesda, MD		1.271		0.050		2018-01		0.046		2019-01		0.000										0.000		1.367		

		Travel						NAVSEA		Not Specified		0.064		0.000				0.000				0.000										0.000		0.064		

		Defense Acquisition Workforce						OSD		Not Specified		0.011		0.000				0.000				0.000										0.000		0.011		

		1319 / 7		PE 0204413N / Amphibious Tactical Supt Units		2909 / Amphibious Lighterage Development		

		Product Development

		LARC-V Replacement						Naval Surface Warfare Center Carderock Division (N		West Bethesda, MD		2.689		0.311		2018-03		1.920		2019-03		5.185		2020-03								0.000		10.105		0.200

		LARC-V Replacement						EXWC		Port Hueneme, CA		0.000		0.000				3.000		2019-03		0.685		2020-03								0.000		3.685		

		1319 / 7		PE 0204460M / (U)Ground/Air Task Oriented Radar (G/ATOR)		9C89 / Marine Ground-Air Radar		

		Product Development

		G/ATOR BLOCK 1 DEVELOPMENT		C		CPIF		NORTHROP GRUMMAN SYSTEMS CORPORATION		LINTHICUM HEIGHTS, MD		184.715		16.886		2017-12		18.305		2018-12		12.930		2019-12								Continuing		Continuing		Continuing

		G/ATOR BLOCK 2 SOFTWARE DEVELOPMENT		C		CPFF		NORTHROP GRUMMAN SYSTEMS CORPORATION		LINTHICUM HEIGHTS, MD		60.763		0.000				6.199		2018-12		0.000										0.000		66.962		

		Support

		FFRDC TECHNICAL SUPPORT						MITRE		BOSTON, MA		5.282		0.726		2017-12		0.726		2018-12		0.725		2019-12								Continuing		Continuing		Continuing

		NSWC TECHNICAL SUPPORT						NSWC DAHLGREN		DAHLGREN, VA		38.715		6.425		2017-12		2.016		2018-12		1.561		2019-12								Continuing		Continuing		Continuing

		NSWC TECHNICAL SUPPORT						NSWC CRANE		CRANE, IN		1.049		0.276		2017-12		0.278		2018-12		0.280		2019-12								Continuing		Continuing		Continuing

		NSWC TECHNICAL SUPPORT						NSWC PHD		DAM NECK, VA		2.920		0.578		2017-12		0.000				0.000										0.000		3.498		

		NAVAIR TECHNICAL SUPPORT						NAWC AD		CHINA LAKE, CA		0.055		0.020		2017-12		0.020		2018-12		0.020		2019-12								Continuing		Continuing		Continuing

		NAVAIR TECHNICAL SUPPORT						NAVAIR		PAX RIVER, MD		1.698		2.761		2017-12		1.788		2018-12		0.826		2019-12								Continuing		Continuing		Continuing

		NSWC TECHNICAL SUPPORT						NWSC-IH		INDIAN HEAD, MD		0.623		0.345		2017-12		0.350		2018-12		0.355		2019-12								Continuing		Continuing		Continuing

		AIMS TECHNICAL SUPPORT						AIMS		ROBINS AFB, GA		0.250		0.250		2017-12		0.255		2018-12		0.260		2019-12								Continuing		Continuing		Continuing

		NAWCWD TECHNICAL SUPPORT						NAWCWD		PT MUGU, CA		0.877		0.675		2017-12		0.338		2018-12		0.335		2019-12								Continuing		Continuing		Continuing

		DTIC TECHNICAL SUPPORT						DTIC		FT BELVOIR, VA		0.400		0.280		2017-12		0.280		2018-12		0.280		2019-12								Continuing		Continuing		Continuing

		AFATDS TECHNICAL SUPPORT						CECOM		ABERDEEN, MD		0.000		1.415		2017-12		0.000				0.000										0.000		1.415		

		AMERDEC TECHNICAL SUPPORT						AMERDEC		REDSTONE ARSENAL , AL		0.000		0.000				1.049		2018-12		1.564		2019-12								0.000		2.613		

		CTN TECHNICAL SUPPORT						AC2SN PMO PEO LS		QUANTICO, VA		0.000		0.000				1.995		2018-12		0.000										0.000		1.995		

		Prior Years Cumulative Funding						N/A		N/A		4.089		0.000				0.000				0.000										0.000		4.089		

		Test and Evaluation

		PRIME CONTRACTOR TEST SUPPORT		C		CPIF		NORTHROP GRUMMAN SYSTEMS CORPORATION		LINTHICUM HEIGHTS, MD		8.551		4.102		2017-12		1.876		2018-12		0.866		2019-12								Continuing		Continuing		Continuing

		TEST SUPPORT						NSWC DAHLGREN		DAHLGREN, VA		5.338		3.416		2017-12		2.404		2018-12		0.932		2019-12								Continuing		Continuing		Continuing

		TEST SUPPORT						AC2SN PEO LS		QUANTICO, VA		1.623		0.595		2017-12		0.235		2018-12		0.000										0.000		2.453		

		TEST SUPPORT						JTIC		FT HUACHUCA, AZ		0.310		0.117		2017-12		0.120		2018-12		0.000										Continuing		Continuing		Continuing

		TEST PLANNING/SUPPORT						NSWC-FALLBROOK		CRANE, IN		7.109		1.844		2017-12		0.478		2018-12		0.000										Continuing		Continuing		Continuing

		TEST EVALUATION SUPPORT		C		CPIF		MCOTEA		QUANTICO, VA		1.960		0.107		2017-12		0.000				0.000										0.000		2.067		

		TEST SUPPORT						NSWC CORONA		CORONA, CA		3.758		1.540		2017-12		0.514		2018-12		0.000										Continuing		Continuing		Continuing

		TEST PLANNING/SUPPORT						NSWC PHD		DAM NECK, VA		6.732		1.926		2017-12		0.645		2018-12		0.000										Continuing		Continuing		Continuing

		TEST ASSET PROCUREMENT		C		CPFF		MCSC		QUANTICO, VA		11.890		1.019		2017-12		0.000				0.000										0.000		12.909		

		TEST PLANNING/SUPPORT						JSF PMO		WASHINGTON , DC		0.000		0.770		2017-12		0.675		2018-12		0.580		2019-12								Continuing		Continuing		Continuing

		TEST PLANNING/SUPPORT						NAWCWD		PT MUGU, CA		0.000		0.343		2017-12		0.251		2018-12		0.159		2019-12								Continuing		Continuing		Continuing

		TEST PLANNING/SUPPORT						NAVSEA/PMR-51		WASHINGTON, DC		0.000		0.540		2017-12		0.452		2018-12		0.364		2019-12								Continuing		Continuing		Continuing

		TEST PLANNING/SUPPORT						NAVAIR		PAX RIVER, MD		0.000		0.766		2017-12		0.676		2018-12		0.574		2019-12								Continuing		Continuing		Continuing

		TEST OPERATOR SUPPORT						MARFOR		Various		1.182		0.250		2017-12		0.175		2018-12		0.100		2019-12								Continuing		Continuing		Continuing

		TEST RANGE SUPPORT						YPG		YUMA, AZ		0.991		1.390		2017-12		0.695		2018-12		0.000										0.000		3.076		

		TEST RANGE SUPPORT						NAWCWD		PT MUGU, CA		0.000		1.765		2017-12		0.784		2018-12		0.895		2019-12								Continuing		Continuing		Continuing

		TEST FACILITY SUPPORT						SCSC		WALLOPS IS, MD		0.465		0.372		2017-12		0.000				0.000										0.000		0.837		

		TEST FACILITY SUPPORT						MCAS YUMA		YUMA, AZ		0.810		0.825		2017-12		0.420		2018-12		0.000										0.000		2.055		

		TEST FACILITY SUPPORT						MCB 29 PALMS		29 PALMS, CA		0.000		0.515		2017-12		0.290		2018-12		0.000										0.000		0.805		

		Prior Years Cumulative Funding						N/A		N/A		12.622		0.000				0.000				0.000										0.000		12.622		

		Management Services

		MANAGEMENT SERVICES		C		FP		MCSC		MCSC - QUANTICO, VA		11.077		0.471		2017-11		0.000				0.000										0.000		11.548		

		TRAVEL						MCSC		QUANTICO, VA		1.425		0.295		2018-09		0.290		2019-09		0.285		2020-09								Continuing		Continuing		Continuing

		1319 / 7		PE 0204571N / Consolidated Trng Sys Dev		0604 / Training Range & Instr Dev		

		Product Development

		Hardware Development		C		CPFF		JACOBS ENG		RIDGECREST, CA		13.159		0.000				0.620		2019-01		2.047		2019-11								0.000		15.826		15.826

		Hardware Development						NUWC		NEWPORT, RI		0.455		0.000				0.568		2018-11		0.383		2019-11								Continuing		Continuing		Continuing

		Hardware Development						NAWCTSD		ORLANDO, FL		0.000		0.000				0.565		2018-11		1.135		2019-11								Continuing		Continuing		Continuing

		Software Development		C		CPFF		JACOBS ENG		RIDGECREST, CA		5.439		0.000				0.180		2019-01		0.181		2019-11								0.000		5.800		5.800

		Software Development						NAWC-AD		PAX RIVER, MD		9.035		0.000				0.578		2018-11		0.455		2019-11								Continuing		Continuing		Continuing

		Software Development						NAWC-WD		CHINA LAKE, CA		0.000		0.000				0.677		2018-11		0.350		2019-11								Continuing		Continuing		Continuing

		Prior Year Prod Dev No Longer Funded in the FYDP						Various		Various		100.665		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Systems Engineering						NAWC-AD		PAX RIVER, MD		1.739		0.003		2017-11		0.747		2018-11		0.567		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWC-WD		CHINA LAKE, CA		0.626		0.000				0.089		2018-11		0.085		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NSWC		CORONA, CA		0.985		0.000				0.119		2018-11		0.121		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWC-WD		POINT MUGU, CA		0.050		0.000				0.024		2018-11		0.025		2019-11								Continuing		Continuing		Continuing

		Prior Year Support No Longer Funded in the FYDP						Various		Various		10.576		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Prior Year T&E No Longer Funded in the FYDP						Various		Various		5.299		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Prog Mngt Sup						NAWC-AD		PAX RIVER, MD		0.077		0.000				0.071		2018-11		0.225		2019-11								Continuing		Continuing		Continuing

		Prior Year Support No Longer Funded in the FYDP						Various		Various		3.662		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0204571N / Consolidated Trng Sys Dev		1427 / Surface Tactical Team Trainer (STTT)		

		Product Development

		Hardware Development		C		FFP		GTS		Virginia Beach, VA		15.457		0.571		2017-12		0.580		2018-12		0.620		2019-12								Continuing		Continuing		Continuing

		Systems Engineering						SEA02/NSWC Dam Neck/NSWC Dahlgren		NAVSEA/Dam Neck/NSWC Dahlgren		29.901		5.370		2017-12		15.849		2018-12		26.053		2019-12								Continuing		Continuing		Continuing

		Support

		Software Development						NSWC Dam Neck/SEA 02		WR/REQN		46.792		5.217		2017-12		17.977		2018-12		33.332		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NSWC Dam Neck/SEA 02		WR/REQN		15.610		1.767		2017-12		6.125		2018-12		6.164		2019-12								Continuing		Continuing		Continuing

		Management Services

		Government Engineering Support						NSWC Dam Neck/SEA02		WR/REQN		11.265		2.156		2017-12		1.515		2018-12		1.621		2019-12								Continuing		Continuing		Continuing

		1319 / 7		PE 0204571N / Consolidated Trng Sys Dev		2124 / Air Warfare Training		

		Product Development

		Software Development		C		CPFF		Bohemia Interactive		ORLANDO, FL		0.324		0.448		2018-01		0.277		2019-03		0.277		2020-03								0.000		1.326		1.326

		Software Development		C		CPFF		Soar Technology, Inc.		ORLANDO, FL		0.000		0.070		2018-12		0.000				0.000										0.000		0.070		0.070

		Software Development		C		CPFF		Aptima		WOBURN, MA		0.424		0.000				0.232		2019-03		0.232		2020-03								0.000		0.888		0.888

		Software Development						NAWCTSD		ORLANDO, FL		24.179		0.729		2017-11		0.549		2018-11		0.550		2019-11								Continuing		Continuing		Continuing

		Prior Year Prod Dev No Longer Funded in the Budget or Out Years						Various		Various		10.622		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Logistics						NAWCAD		PATUXENT RIVER, MD		0.051		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Logistics						NAWCTSD		ORLANDO, FL		0.000		0.020		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		PATUXENT RIVER, MD		0.033		0.035		2017-11		0.120		2018-11		0.120		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCTSD		ORLANDO, FL		0.000		0.020		2017-11		0.150		2018-11		0.150		2019-11								Continuing		Continuing		Continuing

		Prior Year Support No Longer Funded in the Budget or Out Years						Various		Various		3.803		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NAWC AD		PAX RIVER, MD		7.588		0.000				0.060		2018-11		0.060		2019-11								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPFF		Precise		LEXINGTON PARK, MD		0.398		0.149		2018-02		0.134		2019-02		0.124		2020-02								0.000		0.805		0.805

		Program Management Support						NAWC AD		PAX RIVER, MD		0.000		0.075		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Travel						NAVAIR		PAX RIVER, MD		0.543		0.012		2017-11		0.010		2018-11		0.010		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NAWCTSD		ORLANDO, FL		0.089		0.000				0.177		2018-11		0.177		2019-11								Continuing		Continuing		Continuing

		Prior year Mgmt Sup no longer funded in the FYDP						Various		Various		1.462		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0204571N / Consolidated Trng Sys Dev		3093 / TACTS/LATR Replacement		

		Product Development

		Hardware Development		C		CPIF		ROCKWELL COLLINS, INC		CEDAR RAPIDS, IA		17.462		42.852		2017-10		47.333		2018-10		41.269		2019-10								9.490		158.406		158.406

		Prior Year Prod Dev No Longer Funded in the Budget or Out Years						Various		Various		10.901		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Systems Engineering						NAWC-WD		CHINA LAKE, CA		0.961		0.030		2018-01		0.000				0.000										0.000		0.991		0.991

		Systems Engineering						NAWC-AD		PAX RIVER, MD		9.498		1.535		2018-01		3.310		2018-11		3.376		2019-11								Continuing		Continuing		Continuing

		Systems Engineering		C		CPFF		JACOBS ENG		Ridgecrest, CA		0.000		0.000				0.700		2018-12		0.000										0.000		0.700		0.700

		Systems Engineering						SPAWAR		NORTH CHARLESTON, SC		0.000		0.113		2018-06		0.406		2018-11		0.000										0.000		0.519		0.519

		Systems Engineering		C		CPFF		Calvert Engineering Inc.		Prince Frederick, MD		0.000		0.040		2018-09		0.000				0.000										0.000		0.040		0.040

		Systems Engineering		C		CPFF		Precise		LEXINGTON PARK, MD		0.000		0.239		2018-03		0.087		2018-11		0.089		2019-11								0.000		0.415		0.415

		Logistics						NAWC-AD		PAX RIVER, MD		0.714		0.290		2018-01		0.956		2018-11		0.975		2019-11								Continuing		Continuing		Continuing

		Logistics Sup		C		CPFF		Synectic Solutions, Inc.		LEXINGTON PARK, MD		0.164		0.168		2018-08		0.173		2019-08		0.176		2020-08								0.000		0.681		0.681

		Prior Year Support No Longer Funded in the Budget or Out Years						Various		Various		28.115		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Test & Evaluation						NAWC-AD		PAX RIVER, MD		1.938		0.272		2018-01		0.892		2018-11		0.910		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						AMRDEC		REDSTONE ARSENAL, AL		0.000		0.002		2018-10		0.008		2018-11		0.008		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						GSA		Atlanta, GA		0.000		0.048		2018-11		0.258		2019-01		0.263		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWC-WD		China Lake, MD		0.000		0.000				0.000				1.108		2019-11								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NSA		Fort Meade, MD		0.000		0.000				0.000				1.000		2019-11								Continuing		Continuing		Continuing

		Prior Year T&E No Longer Funded in the Budget or Out Years						Various		Various		3.425		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Prog Mgnt Sup						NAWC-AD		PAX RIVER, MD		4.151		1.057		2018-01		1.784		2018-11		1.820		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		PAX RIVER, MD		0.103		0.006		2018-01		0.030		2018-11		0.030		2019-11								Continuing		Continuing		Continuing

		Prog Mgnt Sup		C		CPFF		Precise		LEXINGTON PARK, MD		0.079		0.128		2018-06		0.217		2019-02		0.221		2020-02								0.000		0.645		0.645

		Prior Year Mgmt No Longer Funded in the Budget or Out Years						Various		Various		16.059		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0204571N / Consolidated Trng Sys Dev		3356 / High Fidelity Surface Trainers		

		Product Development

		SYSTEMS ENG						NSWC DAHLGREN		DAHLGREN,VA		17.239		0.895		2017-11		0.756		2018-12		0.400		2019-11								0.200		19.490		Continuing

		SYSTEMS ENG						NSWC CARDEROCK		CARDEROCK, MD		6.052		0.268		2017-11		0.000				0.000										0.000		6.320		

		SYSTEMS ENG						NUWC NEWPORT		NEWPORT, RI		2.076		0.000				0.000				0.000										0.000		2.076		

		SYSTEMS ENG						U.S. ARMY SMDC		HUNTSVILLE, AL		0.147		0.000				0.000				0.000										0.000		0.147		

		SYSTEMS ENG						NAWCTSD		ORLANDO, FL		1.957		0.000				0.000				1.600		2019-11								0.000		3.557		

		SYSTEMS ENG						LOCKHEED MARTIN		TBD		0.000		0.000				0.000				1.564		2019-11								1.258		2.822		Continuing

		1319 / 7		PE 0204574N / Cryptologic Direct Support		3091 / Advanced Cryptological Sys Eng (CCOP)		

		Product Development

		Software Development						Various		Various		6.109		0.000				0.000				0.000										0.000		6.109		

		Software Development		C		CPFF		Classified Contract		Classified Contract		6.160		1.480		2018-01		2.856		2019-01		0.000										0.000		10.496		

		Software Development						SSC PAC		San Diego, CA		2.315		0.290		2017-11		0.560		2018-11		0.000										0.000		3.165		

		Software Development						SSC LANT		Charleston, SC		1.764		0.150		2017-11		0.289		2018-11		0.000										0.000		2.203		

		Support

		Systems Engineering						Various		Various		1.915		0.000				0.000				0.000										0.000		1.915		

		Systems Engineering		C		CPFF		Classified Contract		Classified Contract		1.591		0.230		2018-01		0.444		2019-01		0.000										0.000		2.265		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		0.991		0.000				0.000				0.000										0.000		0.991		

		Developmental Test & Evaluation						SSC LANT		Charleston, SC		0.000		0.095		2017-11		0.183		2018-11		0.000										0.000		0.278		

		Management Services

		Management Services Prior Years						Various		Various		1.273		0.000				0.000				0.000										0.000		1.273		

		Program Management Support						SSC PAC		San Diego, CA		0.673		0.110		2017-11		0.212		2018-11		0.000										0.000		0.995		

		1319 / 7		PE 0204575N / Elect Warfare Readiness Supt		2263 / Information Warfare System		

		Product Development

		Development						Classified		Classified		38.652		6.452		2017-10		16.830		2018-10		16.830		2019-10								Continuing		Continuing		Continuing

		Engineering						JHU APL		Not Specified		14.817		0.350		2017-10		0.661		2018-10		0.661		2019-10								Continuing		Continuing		Continuing

		Development						NRL		Washington, DC		13.923		8.669		2017-10		8.341		2018-10		8.341		2019-10								Continuing		Continuing		Continuing

		Technical Data		C		CPFF		Various		various		0.400		0.355		2017-10		1.430		2018-10		1.157		2019-10								Continuing		Continuing		Continuing

		Hardware/Equipment						DLA, NSA, NAVAIR, GSA		NCR		5.500		1.393		2017-10		1.393		2018-10		1.384		2019-10								Continuing		Continuing		Continuing

		System Engineering						NRL		Washington, DC		19.750		1.153		2017-10		0.650		2018-10		0.650		2019-10								Continuing		Continuing		Continuing

		Engineering						Classified		Classified		9.053		1.903		2017-10		2.024		2018-10		2.024		2019-10								Continuing		Continuing		Continuing

		Software						Classified		Classified		2.743		0.200		2017-10		0.268		2018-10		0.000										Continuing		Continuing		Continuing

		Program		C		CPFF		OakleaSimpon		Ft. Meade		0.000		0.237		2018-05		0.523		2018-10		0.523		2019-10								Continuing		Continuing		Continuing

		Support

		Software						NRL		Wash DC		0.956		0.139		2017-11		0.143		2018-11		0.143		2019-11								Continuing		Continuing		Continuing

		Software						SPAWAR		San Diego CA		1.221		0.900		2017-11		3.270		2018-11		0.000		2019-11								Continuing		Continuing		Continuing

		Studies/Analysis						NPS		Monterey CA		0.500		0.300		2017-11		0.300		2018-11		0.300		2019-11								Continuing		Continuing		Continuing

		Program Support						Army		Not Specified		2.100		2.500		2017-10		2.300		2018-10		1.600		2019-10								Continuing		Continuing		Continuing

		Logistics						NAVFAC		MIDLANT VA		0.359		0.102		2017-10		0.132		2018-10		0.111		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Mod & Sim						Contract		Classified		3.852		1.850		2017-10		2.275		2018-10		2.275		2019-10								Continuing		Continuing		Continuing

		Operational Test & Evaluation						Various		Various		0.427		0.355		2017-10		1.052		2018-10		0.000										Continuing		Continuing		Continuing

		Management Services

		Program Management Services						Classified		Classified		11.560		4.634		2017-10		5.457		2018-10		2.710		2019-10								Continuing		Continuing		Continuing

		1319 / 7		PE 0204575N / Elect Warfare Readiness Supt		2958 / Cyberspace Activities		

		Product Development

		Development						Various		Various		0.000		0.000				0.000				9.701		2019-10								Continuing		Continuing		Continuing

		Engineering		C		CPFF		Classified		Classified		0.000		0.000				0.000				3.500		2019-10								Continuing		Continuing		Continuing

		Hardware/Equipment		C		CPFF		Classified		Classified		0.000		0.000				0.000				1.200		2019-10								Continuing		Continuing		Continuing

		System Engineering		C		CPFF		Classified		Classified		0.000		0.000				0.000				0.500		2019-10								Continuing		Continuing		Continuing

		Program		C		CPFF		Classified		Classified		0.000		0.000				0.000				0.450		2019-10								Continuing		Continuing		Continuing

		Software		C		CPFF		Classified		Classified		0.000		0.000				0.000				0.200		2019-10								Continuing		Continuing		Continuing

		Support

		Program Support						Various		Various		0.000		0.000				0.000				1.613		2019-10								Continuing		Continuing		Continuing

		Program Infrastructure Support		C		BA		Not Specified		Not Specified		0.000		0.000				0.000				9.254		2019-10								0.000		9.254		

		Logistics						Classified		Classified		0.000		0.000				0.000				0.200		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Mod, Sim, and Testing						Contract		Various		0.000		0.000				0.000				0.850		2019-10								Continuing		Continuing		Continuing

		Management Services

		Program Mgmt Servies						Classified		Classified		0.000		0.000				0.000				1.532		2019-10								Continuing		Continuing		Continuing

		1319 / 7		PE 0204575N / Elect Warfare Readiness Supt		3426 / Maritime Cyber		

		Product Development

		Primary Hardware Development						Classified		Classified		0.000		8.400		2017-11		8.400		2018-11		3.464		2019-11								Continuing		Continuing		Continuing

		System Engineering						APL, DOE, NRL, INL		Various		0.000		4.923		2017-12		3.961		2018-12		2.646		2019-12								Continuing		Continuing		Continuing

		Support

		Program		C		CPFF		Classified		Classified		0.000		0.288		2017-11		0.297		2018-11		0.306		2019-11								Continuing		Continuing		Continuing

		Studies & Analysis						Various		Classified		0.000		3.991		2017-11		7.182		2018-11		8.200		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0205601N / Harm Improvement		1780 / HARM Improvement		

		Product Development

		Systems Engineering						NAWCWD		China Lake, CA		6.876		1.752		2017-11		1.668		2018-11		1.679		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						Various		Various		0.000		0.300		2017-12		0.300		2018-12		0.306		2019-12								0.000		0.906		

		Prior Year Prod Dev no longer funded in FYDP						Various		Various		24.732		0.000				0.000				0.000										0.000		24.732		

		Test and Evaluation

		Developmental Test & Eval						NAWCWD		China Lake, CA		1.004		4.149		2017-11		4.093		2018-11		4.921		2019-11								Continuing		Continuing		Continuing

		Prior Year Dev T&E no longer funded in FYDP						Various		Various		18.701		0.000				0.000				0.000										0.000		18.701		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.000		0.185		2017-11		0.185		2018-11		0.189		2019-11								Continuing		Continuing		Continuing

		Travel						Various		Various		0.411		0.010		2017-10		0.010		2018-10		0.010		2019-10								Continuing		Continuing		Continuing

		1319 / 7		PE 0205601N / Harm Improvement		2185 / AARGM		

		Product Development

		Primary Hardware Development		SS		CPFF		Northrop Grumman Corporation Innovation Systems		Northridge, CA		0.000		9.049		2017-12		0.000				0.000										0.000		9.049		

		Systems Engineering						NAWCWD		China Lake, CA		83.472		2.055		2017-11		1.016		2018-11		1.036		2019-11								Continuing		Continuing		Continuing

		M Code		SS		IDIQ		Northrop Grumman Corporation Innovation Systems		Northridge, CA		0.000		1.000		2018-03		0.900		2019-06		0.000										Continuing		Continuing		Continuing

		Software Development (Block 1A)		SS		IDIQ		Northrop Grumman Corporation Innovation Systems		Northridge, CA		0.000		1.026		2018-03		9.473		2018-12		6.780		2019-12								Continuing		Continuing		Continuing

		Mission Planning						Various		Various		0.833		0.100		2018-03		0.100		2019-03		0.100		2020-03								Continuing		Continuing		Continuing

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		544.279		0.000				0.000				0.000										0.000		544.279		

		Support

		Prior year Support no longer funded in the FYDP						Various		Various		7.147		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test & Evaluation						NAWCWD		China Lake, CA		26.433		0.528		2017-11		0.429		2018-11		0.437		2019-11								Continuing		Continuing		Continuing

		Operational and Integrated Test & Evaluation (IT&OT)						NAWCWD		China Lake, CA		12.772		0.000				2.300		2019-06		0.100		2019-11								Continuing		Continuing		Continuing

		Operational and Integrated Test & Evaluation (IT&OT)		SS		IDIQ		Northrop Grumman Corporation Innovation Systems		Northridge, CA		1.342		0.000				0.000				2.158		2019-12								Continuing		Continuing		Continuing

		Prior year T&E no longer funded in the FYDP						Various		Various		24.929		0.000				0.000				0.000										0.000		24.929		

		Management Services

		Program Management Support						Various		Various		5.136		0.250		2018-02		0.250		2019-02		0.255		2020-02								Continuing		Continuing		Continuing

		Travel						NAVAIR HQ		Patuxent River, MD		1.778		0.015		2017-10		0.015		2018-10		0.015		2019-10								Continuing		Continuing		Continuing

		Government Engineering Support						NAWCAD		Patuxent River, MD		2.639		0.575		2017-11		0.583		2018-11		0.596		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NRO		Washington, D.C.		0.800		0.200		2017-11		0.200		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		Prior year Mgmt no longer funded in the FYDP						Various		Various		10.250		0.000				0.000				0.000										0.000		10.250		

		1319 / 7		PE 0205601N / Harm Improvement		2189 / AARGM ER		

		Product Development

		Rocket Motor Risk Initiative						NAWCWD		China Lake, CA		0.447		0.500		2017-11		0.000				0.000										0.000		0.947		

		Rocket Motor Risk Initiative						NSWC		Indian Head, MD		0.500		0.500		2017-12		0.000				0.000										0.000		1.000		

		Front End Design Analysis		SS		CPFF		Northrop Grumman Corporation Innovation Systems		Northridge, CA		13.095		2.126		2017-10		0.000				0.000										0.000		15.221		15.221

		Missile Section Integration		SS		CPFF		Northrop Grumman Corporation Innovation Systems		Northridge, CA		6.578		34.465		2018-01		15.165		2018-10		0.000										0.000		56.208		44.464

		Engineering & Manufacturing Development		SS		CPIF		Northrop Grumman Corporation Innovation Systems		Northridge, CA		0.000		0.000				35.335		2019-02		77.240		2019-12								Continuing		Continuing		Continuing

		Aircraft Integration						NAWCWD		China Lake, CA		0.884		0.023		2018-01		6.000		2019-01		10.050		2019-11								Continuing		Continuing		Continuing

		Aircraft Integration						Boeing		St. Louis, MO		0.000		0.000				1.000		2019-05		6.000		2019-11								0.000		7.000		

		Systems Engineering						NAWCWD		China Lake, CA		8.077		5.356		2017-11		6.146		2018-11		6.269		2019-11								Continuing		Continuing		Continuing

		Systems Engineering						NAWCAD		Patuxent River, MD		1.466		1.900		2017-11		3.379		2018-11		3.447		2019-11								Continuing		Continuing		Continuing

		Telemetry Section						NAWCWD		China Lake, CA		0.200		0.204		2017-11		2.184		2018-11		2.184		2019-11								Continuing		Continuing		Continuing

		Support

		Studies & Analysis						Various		Various		3.606		2.328		2017-11		0.500		2019-03		0.000										0.000		6.434		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				1.550		2018-11		5.230		2020-04								Continuing		Continuing		Continuing

		Developmental Test & Evaluation						NAWCWD		China Lake, CA		0.000		0.000				0.000				3.217		2020-04								0.000		3.217		

		ER Test Assets						Northrop Grumman Corporation Innovation Systems		Northridge, CA		0.000		0.000				25.500		2019-02		3.468		2019-11								0.000		28.968		25.500

		T&E Support						COTF		Norfolk, VA		0.050		0.000				0.200		2018-11		0.204		2019-11								0.000		0.454		

		Operational and Integrated T&E						Various		Various		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Program Management Support						Various		Various		1.663		1.139		2017-11		1.161		2018-11		1.184		2019-11								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		Patuxent River, MD		1.697		0.600		2017-11		1.025		2018-11		1.046		2019-11								Continuing		Continuing		Continuing

		Government Engineering & Information Technology Support						NSWC		Dahlgren, VA		0.037		0.030		2017-10		0.035		2018-10		0.040		2019-10								Continuing		Continuing		Continuing

		Travel						NAVAIR HQ		Patuxent River, MD		0.017		0.050		2017-11		0.060		2018-11		0.070		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0205604N / Tactical Data Links		2126 / ATDLS Integration		

		Product Development

		ATDLS Product Development and Integration						Various		Various		436.906		0.000				0.000				0.000										0.000		436.906		387.088

		Link 16 Network Development (JTIDS)		C		CPIF		DLS (BAE/Rockwell)		Wayne, NJ		61.010		0.000				2.028		2018-10		0.000										0.000		63.038		Continuing

		Link 16 Network E-2C Integration						PMA 231		Pax River, MD		11.284		2.154		2017-10		1.043		2018-10		0.000										0.000		14.481		Continuing

		Link 16 Network Development (MOS MOD)		C		FPIF		DLS (BAE/Rockwell)		Wayne, NJ		16.929		1.036		2017-10		1.630		2018-10		0.000										0.000		19.595		Continuing

		Link 16 Network Integrated Logistics Support		C		CPFF		SeaPort-E		San Diego, CA		2.875		0.087		2017-10		0.023		2018-10		0.000										0.000		2.985		Continuing

		Link 16 Network Technical Design Agents		C		CPFF		SeaPort-E		San Diego, CA		6.294		0.832		2017-10		0.734		2018-10		0.000										0.000		7.860		Continuing

		Link 16 Network Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		54.866		1.301		2017-10		1.270		2018-10		0.000										0.000		57.437		Continuing

		C2P Development (Link 22)		C		IDIQ		Northrop Grumman		San Diego, CA		5.108		1.811		2017-11		0.000				0.000										0.000		6.919		Continuing

		C2P Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		22.038		0.000		2017-10		2.927		2018-10		0.000										0.000		24.965		Continuing

		C2P IV&V						SPAWARSYSCEN PAC		San Diego, CA		12.719		2.534		2017-10		3.288		2018-10		0.000										0.000		18.541		Continuing

		C2P Development & Integration						SPAWARSYSCEN PAC		San Diego, CA		15.900		1.069		2017-10		8.645		2018-10		0.000										0.000		25.614		Continuing

		LMMT Development						SPAWARSYSCEN PAC		San Diego, CA		9.206		0.000				0.000				0.000										0.000		9.206		Continuing

		LMMT Systems Engineering						SPAWARSYSCEN PAC		San Diego, CA		4.797		0.543		2017-10		1.237		2018-10		0.000										0.000		6.577		Continuing

		LMMT IV&V						SPAWARSYSCEN PAC		San Diego, CA		1.779		0.259		2017-10		0.000				0.000										0.000		2.038		

		Test and Evaluation

		ATDLS Test and Evaluation						Various		Various		65.171		0.000				0.000				0.000										0.000		65.171		65.171

		Link 16 Network T&E						SPAWARSYSCEN PAC		San Diego, CA		12.439		3.512		2017-12		3.826		2018-12		0.000										0.000		19.777		Continuing

		C2P T&E						SPAWARSYSCEN PAC		San Diego, CA		2.251		1.846		2017-11		2.251		2018-10		0.000										0.000		6.348		Continuing

		LMMT T&E						SPAWARSYSCEN PAC		San Diego, CA		3.200		0.515		2017-10		0.000				0.000										0.000		3.715		Continuing

		Management Services

		ATDLS System Engineering Support						Various		Various		35.988		0.000				0.000				0.000										0.000		35.988		35.988

		Link 16 Network Program Management Support		C		CPFF		SeaPort-E		San Diego, CA		5.437		0.161		2017-10		0.385		2018-10		0.000										0.000		5.983		Continuing

		C2P Program Management Support		C		CPFF		SeaPort-E		San Diego, CA		7.472		0.716		2017-11		0.777		2018-11		0.000										0.000		8.965		Continuing

		C2P Systems Engineering Support		C		CPFF		SeaPort-E		San Diego, CA		1.176		0.720		2017-11		0.817		2018-11		0.000										0.000		2.713		Continuing

		LMMT Program Management Support		C		CPFF		SeaPort-E		San Diego, CA		1.521		0.516		2017-10		0.414		2018-11		0.000										0.000		2.451		Continuing

		1319 / 7		PE 0205604N / Tactical Data Links		3020 / MIDS/JTRS		

		Product Development

		Product Development  Prior Years						Various		Various		254.622		0.000				0.000				0.000										0.000		254.622		254.622

		BU2 Integration		C		CPFF		Lockheed Martin		Bethesda, MD		0.500		1.500		2017-11		0.000				0.000										0.000		2.000		2.000

		TTNT Development Contract (L Band)		C		CPFF		DLS		Cedar Rapids, IA		10.831		11.245		2017-11		2.361		2018-10		0.000										0.000		24.437		Continuing

		TTNT Development Contract (L Band)		C		CPFF		ViaSat		San Diego, Ca		1.020		4.861		2018-04		1.886		2019-01		0.000										0.000		7.767		Continuing

		Link 16 Waveform Development						SSC PAC		San Diego, CA		3.093		0.551		2017-10		0.775		2018-11		0.000										0.000		4.419		Continuing

		MIDS Mod Inc 2 Risk Reduction		C		CPFF		DLS		Cedar Rapids, IA		2.747		4.397		2017-11		0.000				0.000										0.000		7.144		5.367

		MIDS Mod Inc 2 Risk Reduction		C		CPFF		ViaSat		San Diego, CA		1.779		4.324		2018-01		0.000				0.000										0.000		6.103		3.684

		Investigation Reports		C		CPFF		DLS		Cedar Rapids, IA		0.381		0.894		2017-11		0.150		2018-12		0.000										0.000		1.425		1.556

		Investigation Reports		C		CPFF		Viasat		San Diego		0.067		0.735		2018-02		0.000				0.000										0.000		0.802		0.792

		High Powered Amplifier		C		CPFF		TBD		TBD		0.000		0.300		2018-09		0.000				0.000										0.000		0.300		0.223

		Link 16 hardware upgrade		C		CPFF		DLS		Cedar Rapids, IA		0.000		0.000				17.945		2019-02		0.000										0.000		17.945		Continuing

		Link 16 hardware upgrade		C		CPFF		ViaSat		San Diego, CA		0.000		0.000				11.963		2019-02		0.000										0.000		11.963		Continuing

		MIDS JTRS BU2/BC0/1/2 (ER3A&3B) (MIDS JTRS BC3+)		C		CPFF		DLS		Cedar Rapids, IA		0.000		4.804		2018-03		1.872		2019-03		0.000										0.000		6.676		4.804

		MIDS JTRS BU2/BC0/1/2 (ER3A&3B) (MIDS JTRS BC3+)		C		CPFF		ViaSat		San Diego, CA		0.000		0.883		2018-03		0.403		2019-03		0.000										0.000		1.286		0.883

		MIDS JTRS TTNT Development Problem Reports		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.000										0.000		0.000		0.321

		MIDS JTRS TTNT Reliability Growth		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.000										0.000		0.000		1.100

		Support

		Modeling and Simulation						MIT Lincoln Labs		Lexington, MA		0.000		0.000				0.500		2018-11		0.000										0.000		0.500		

		Multi-level security analysis						NAVAIR		China Lake, Ca		0.000		0.393		2017-11		0.000				0.000										0.000		0.393		0.393

		Modeling and Simulation						NAVAIR		China Lake, Ca		3.874		0.808		2018-03		0.400		2019-01		0.000										0.000		5.082		Continuing

		Test and Evaluation

		Test and Eval Prior Years						Various		Various		8.144		0.000				0.000				0.000										0.000		8.144		8.144

		MIDS JTRS CMN-4/MIDS Mod GFAQT and JTEL LAB						SSC		San Diego, CA		1.237		0.248		2017-12		0.205		2018-10		0.000										0.000		1.690		Continuing

		COMOPTEVFOR						COMOPTEVFOR		Norfolk, VA		0.000		0.056		2018-07		0.038		2019-01		0.000										0.000		0.094		0.056

		TTNT DT/OT Support						TBD		TBD		0.000		0.000				0.000				0.000										0.000		0.000		1.600

		JTEL Testing Support		C		CPFF		G-2		San Diego, CA		0.095		0.042		2017-11		0.095		2019-03		0.000										0.000		0.232		Continuing

		Management Services

		Management Services Prior Years						Various		Various		1.201		0.000				0.000				0.000										0.000		1.201		1.201

		Systems Engineering Support						MITRE		Bedford, MA		6.210		1.493		2017-11		0.806		2019-01		0.000										0.000		8.509		Continuing

		Government Engineering Support TTNT						SSC		San Diego, CA		8.155		0.816		2017-10		2.072		2018-12		0.000										0.000		11.043		Continuing

		Govt Program Support NIFC-CA						NAVAIR		Pax River, MD		0.939		0.030		2017-11		0.058		2018-11		0.000										0.000		1.027		0.969

		Infomation Assurance						CERDEC		Aberdeen Proving Ground, MD		0.000		0.000				0.268		2019-01		0.000										0.000		0.268		

		COR and Logistics Support						SSC		Charleston, SC		0.076		0.075		2017-11		0.064		2018-11		0.000										0.000		0.215		Continuing

		Information Assurance						NSA		Fort Meade, MD		0.051		0.055		2018-03		0.000				0.000										0.000		0.106		Continuing

		Contractor Engineering/Programmatic Support		C		CPFF		Sentek		San Diego, Ca		1.179		0.270		2018-09		0.682		2018-11		0.000										0.000		2.131		Continuing

		ARL SIPRNET Connection						ARL		Adelphi, MD		0.096		0.096		2018-01		0.101		2019-01		0.000										0.000		0.293		Continuing

		Contractor Program Management and Financial Support		C		CPFF		G2		San Diego, CA		0.296		0.000				1.154		2018-11		0.000										0.000		1.450		Continuing

		1319 / 7		PE 0205604N / Tactical Data Links		3341 / Network Tactical Common Data Link		

		Product Development

		Product Development						Various		Various		20.862		0.000				0.000				0.000										0.000		20.862		

		NTCDL Product Development		C		CPIF		BAE Systems, Int		Wayne, NJ		22.364		10.705		2017-12		6.848		2018-12		0.000										0.000		39.917		

		NTCDL HCB Development						SPAWARSYSCTR		San Diego, CA		5.393		0.500		2017-11		0.000				0.000										0.000		5.893		

		NTCDL Software Development						SPAWARSYS		San Diego, CA		3.074		1.868		2017-11		2.177		2018-11		0.000										0.000		7.119		

		NTCDL Software Development		C		IDIQ		Technology Unlimited Group		San Diego, CA		0.000		1.021		2018-01		0.814		2018-11		0.000										0.000		1.835		

		Support

		NTCDL Systems Engineering						SPAWARSYSCTR		San Diego, CA		14.072		0.925		2017-10		1.853		2018-10		0.000										0.000		16.850		

		NTCDL Systems Engineering		C		IDIQ		Technology Unlimited Group		San Diego, CA		9.546		0.000				0.554		2018-10		0.000										0.000		10.100		

		Test and Evaluation

		NTCDL Test and Evaluation						SPAWARSYSCTR		San Diego, CA		4.821		0.948		2017-10		0.680		2018-10		0.000										0.000		6.449		

		NTCDL Test and Review						JITC		Fort Huachuca, AZ		0.514		0.015		2018-01		0.018		2019-02		0.000										0.000		0.547		

		NTCDL Waveform certification						COMOPTEVFOR		Norfolk, VA		0.375		0.303		2018-08		0.085		2019-02		0.000										0.000		0.763		

		Management Services

		Program Management						SPAWARSYSCTR		San Diego, CA		1.000		0.000				0.000				0.000										0.000		1.000		

		Program Management Support		C		CPFF		BAH		San Diego, CA		4.079		0.750		2018-02		0.857		2018-11		0.000										0.000		5.686		

		1319 / 7		PE 0205620N / Surface ASW Cmbt Sys Integr		1916 / Surface ASW System Improvement		

		Product Development

		SQQ-89 S/W Development/Integration		C		CPFF		AAC		NY		6.505		0.000				0.000				0.000										0.000		6.505		

		SQQ-89 S/W Development/Integration		C		CPFF		Alion		IL		7.828		1.991		2017-11		1.275		2018-11		1.301		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		Adaptive Methods		VA		15.400		0.700		2018-02		0.811		2018-12		0.827		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		Applied Physical Sciences		CT		0.000		0.993		2017-11		1.128		2018-12		1.151		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		GD-AIS		VA		11.322		0.000				0.000				0.000										0.000		11.322		

		SQQ-89 S/W Development/Integration		C		CPFF		In-Depth Engineering		VA		2.975		0.000				0.000				0.000										0.000		2.975		

		SQQ-89 S/W Development/Integration		C		CPFF		JHU/APL		MD		37.936		4.616		2018-02		4.804		2018-12		4.900		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		Metron		VA		5.450		1.000		2017-11		0.544		2018-12		0.555		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		Lockheed Martin		NY		10.205		0.000				0.000				0.000										0.000		10.205		

		SQQ-89 S/W Development/Integration		C		CPFF		Lockheed Martin		VA		19.713		4.505		2018-02		4.551		2018-12		6.026		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration						NSWC/Carderock		MD		7.777		0.356		2018-01		0.000		2018-11		0.000										0.000		8.133		

		SQQ-89 S/W Development/Integration						NSWC/Dahlgren		VA		1.440		0.351		2018-02		0.121		2018-12		0.123		2019-11								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration						NUWC/Newport		RI		16.492		0.115		2017-11		0.275		2018-11		0.281		2019-11								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		Sedna Digital		VA		4.405		0.000				0.000				0.000										0.000		4.405		

		SQQ-89 S/W Development/Integration		C		CPFF		UT/ARL		TX		18.668		2.880		2018-05		2.869		2018-12		2.926		2019-12								Continuing		Continuing		Continuing

		SQQ-89 S/W Development/Integration		C		CPFF		VAR		VAR*		26.507		1.866		2017-12		3.598		2018-12		2.231		2019-12								Continuing		Continuing		Continuing

		SAST Development/Integration		C		CPFF		JHU/APL		MD		8.302		0.000				0.000				0.000										0.000		8.302		

		SAST Development/Integration						NSWC/Carderock		MD		13.493		0.000				0.000				0.000										0.000		13.493		

		SAST Development/Integration						NUWC/Newport		RI		3.080		0.000				0.000				0.000										0.000		3.080		

		SAST Development/Integration		C		CPFF		Sedna Digital		VA		5.002		0.000				0.000				0.000										0.000		5.002		

		SAST Development/Integration		C		CPFF		UT/ARL		TX		1.652		0.000				0.000				0.000										0.000		1.652		

		SAST Development/Integration		C		CPFF		VAR		VAR*		0.812		0.000				0.000				0.000										0.000		0.812		

		SQQ-89 Cyber Security Development/Integration		C		CPFF		Lockheed Martin		VA		0.000		4.200		2018-02		1.352		2018-12		4.157		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		SSEMP ConductTest/Data Evaluation		C		CPFF		JHU/APL		MD		18.265		2.100		2018-02		2.025		2018-12		2.065		2019-12								Continuing		Continuing		Continuing

		SSEMP Conduct/Test/Data Evaluation						NUWC/Newport		RI		4.412		0.500		2017-11		0.475		2018-11		0.484		2019-11								Continuing		Continuing		Continuing

		SSEMP Conduct/Test/Data Evaluation		C		CPFF		UT/ARL		TX		5.478		0.600		2018-05		0.578		2018-12		0.591		2019-12								Continuing		Continuing		Continuing

		SQQ-89 IV&V/SAT/TEMP Assess./Update						NUWC/Newport		RI		3.226		0.200		2017-11		0.200		2018-11		0.200		2019-11								Continuing		Continuing		Continuing

		SQQ-89 DT/OT/Miscellaneous T&E						VAR		VAR*		2.985		0.500		2018-03		0.500		2018-12		0.514		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support		C		CPAF		BAE Systems		MD		2.999		0.000				0.000				0.000										0.000		2.999		

		Program Management Support		C		CPIF		CGI Federal		VA		0.500		0.877		2018-01		1.129		2018-11		1.152		2019-12								Continuing		Continuing		Continuing

		Program Office Travel						NAVSEA PEO IWS5		DC		0.914		0.060		2018-02		0.086		2018-11		0.088		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0205632N / MK-48 ADCAP		0366 / MK 48 ADCAP		

		Product Development

		Software Development - APB 5 / 5+						NUWC NPT		Newport RI		30.431		8.528		2017-10		9.057		2018-10		2.594		2019-11								Continuing		Continuing		Continuing

		Software Development - APB 6						NUWC NPT		Newport RI		7.463		10.985		2017-10		16.774		2018-10		17.799		2019-11								Continuing		Continuing		Continuing

		Hardware Development - TI-1						NUWC NPT		Newport RI		14.716		6.699		2017-10		5.798		2018-10		4.163		2019-11								Continuing		Continuing		Continuing

		Hardware Development - TI-1		C		CPIF		TBD		TBD		0.000		0.000		2018-03		5.071		2019-03		36.253		2019-12								Continuing		Continuing		Continuing

		Hardware Development - Blue Wolf		C		CPFF		NUWC NPT		Newport RI		0.000		0.000		2018-03		5.000		2019-03		5.000		2019-11								0.000		10.000		

		Hardware Development - IPLCS						OTA		TBD		0.000		0.087		2018-01		5.462		2018-10		5.462		2019-11								Continuing		Continuing		Continuing

		Hardware Development - IM						Indian Head		Indian Head		1.350		0.286		2018-01		0.450		2019-01		0.450		2019-11								Continuing		Continuing		Continuing

		Software Development - Sprial 4 / PY Development						NUWC NPT		Newport RI		31.839		0.000				0.000				0.000										0.000		31.839		

		Support

		Software Development - APB 5						NUWC NPT		Newport RI		30.643		4.500		2017-10		3.130		2018-10		2.200		2019-10								Continuing		Continuing		Continuing

		Software Development - APB 6						NUWC NPT		Newport RI		0.251		1.294		2017-10		1.195		2018-10		1.652		2019-10								Continuing		Continuing		Continuing

		Software Development - APB 6						NUWC KPT		Keyport WA		0.899		0.723		2017-10		0.230		2018-10		0.435		2019-10								Continuing		Continuing		Continuing

		Software Development / PY Development						Various		Not Specified		36.317		0.000				0.000				0.000										0.000		36.317		

		Integrated Logistics Support						NUWC NPT		Newport RI		2.243		0.000				0.000				0.000										0.000		2.243		

		Systems Engineering WCF		C		LH		NUWC NPT		Newport RI		17.750		0.000				0.000				0.000										0.000		17.750		

		Systems Engineering						NUWC NPT		Newport RI		0.676		0.000				0.000				0.000										0.000		0.676		

		Test and Evaluation

		Test & Evaluation - APB 5						NUWC NPT		Newport RI		15.804		6.185		2017-10		5.282		2018-10		3.370		2019-10								Continuing		Continuing		Continuing

		Test & Evaluation - APB 5						NUWC KPT		Keyport WA		25.795		6.212		2017-10		7.104		2018-10		4.160		2019-10								Continuing		Continuing		Continuing

		Test & Evaluation - APB 5						OPTEVFOR		Norfolk VA		10.365		0.830		2018-06		1.631		2019-05		0.515		2020-05								Continuing		Continuing		Continuing

		Test & Evaluation - APB 6		C		CPFF		ARL / PSU		State College PA		0.298		0.575		2018-04		1.510		2019-04		1.344		2019-10								Continuing		Continuing		Continuing

		Modeling & Simulation						NUWC NPT		Newport RI		9.745		0.000				0.000				0.000										0.000		9.745		Continuing

		Modeling & Simulation		C		CPFF		ARL / PSU		State College PA		14.112		0.000				0.000				0.000										0.000		14.112		Continuing

		Test & Evaluation - Spiral 4 / PY						NUWC NPT		Newport RI		17.086		1.290		2018-06		0.000				0.000										0.000		18.376		

		Management Services

		Program Management		C		CPFF		Alion Science		Mclean VA		5.340		0.496		2017-11		0.511		2018-12		0.526		2019-12								0.000		6.873		

		Travel						NAVSEA		Washington DC		1.299		0.050		2017-11		0.050		2018-12		0.050		2019-12								0.000		1.449		

		1319 / 7		PE 0205633N / Aviation Improvements		0601 / Acft Handling & Service Equip		

		Product Development

		Primary Hdw Dev - CV		C		FFP		TBD		TBD		0.000		0.000				1.380		2019-01		2.407		2020-01								0.000		3.787		3.787

		Systems Engineering - CV						NAWCAD		LAKEHURST, NJ		3.164		0.964		2017-11		0.814		2018-11		0.847		2019-11								Continuing		Continuing		Continuing

		Systems Engineering - Dynamometer						NAWCAD		LAKEHURST, NJ		0.000		0.570		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering - Borescope						NAWCAD		LAKEHURST		0.000		0.483		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		Systems Engineering - SPECS		C		IDIQ		TBD		TBD		0.000		0.000				1.383		2018-12		1.400		2019-12								0.000		2.783		2.783

		Prior year Prod Dev cost no longer funded in the FYDP						Various		Various		18.639		0.000				0.000				0.000										0.000		18.639		

		Support

		Prior year Support cost no longer funded in the FYDP						Various		Various		8.857		0.000				0.000				0.000										0.000		8.857		

		Test and Evaluation

		Operational T & E - PEMA						NAWCAD		PAX RIVER, MD		1.133		0.425		2017-11		0.425		2018-11		0.425		2019-11								Continuing		Continuing		Continuing

		Operational T & E - PEMA						FRC SE		Jacksonville, FL		1.076		0.275		2017-11		0.275		2018-11		0.275		2019-11								0.000		1.901		

		C&G Test - CV						NAWCAD		PAX RIVER, MD		0.317		0.000				0.000				0.757		2019-11								Continuing		Continuing		Continuing

		Operational T & E - SPECS						FRC SE		Jacksonville, FL		0.000		0.000				0.591		2018-12		0.600		2019-12								0.000		1.191		

		Prior year T&E cost no longer funded in the FYDP						Various		Various		0.919		0.000				0.000				0.000										0.000		0.919		

		1319 / 7		PE 0205633N / Aviation Improvements		0852 / Consolidated Auto Support System		

		Product Development

		Primary Hdw Dev - eCASS		C		CPIF		Lockheed Martin		Orlando, FL		103.592		0.316		2017-12		0.000				0.000										0.000		103.908		103.908

		Primary Hdw Dev - Test Technology		C		CPFF		Various		Various		3.780		1.664		2017-12		1.643		2018-12		1.966		2019-12								Continuing		Continuing		Continuing

		Primary Hdw Dev - EO3		SS		CPFF		Northrop Grumman		Rolling Meadows, IL		0.000		3.221		2018-03		1.839		2018-12		0.000										0.000		5.060		5.060

		Primary Hdw Dev - EO4		C		CPIF		TBD		TBD		0.000		0.000				0.000				7.919		2020-02								14.493		22.412		22.412

		Prior Year Prod Dev no longer funded in the FYDP						Various		Various		28.397		0.000				0.000				0.000										0.000		28.397		

		Support

		eCASS Support						Various		Various		5.895		0.000				0.000				0.000										0.000		5.895		

		eCASS Support						NAWC AD		Lakehurst, NJ		8.955		0.000				0.000				0.000										0.000		8.955		

		Test Technology Support						NAWC AD		Lakehurst, NJ		1.260		0.674		2017-12		0.689		2018-12		1.280		2019-12								Continuing		Continuing		Continuing

		EO3 Support						NAWC AD		Lakehurst, NJ		0.000		0.497		2017-12		0.480		2018-12		0.000										0.000		0.977		

		EO4 Support						NAWC AD		Lakehurst, NJ		0.000		0.000				0.000				2.567		2019-12								7.295		9.862		

		Prior Year Support no longer funded in the FYDP						Various		Various		12.853		0.000				0.000				0.000										0.000		12.853		

		Management Services

		eCASS Travel						Various		Various		0.990		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test Tech Travel						Various		Various		0.306		0.044		2017-11		0.048		2018-11		0.050		2019-11								Continuing		Continuing		Continuing

		EO3 Travel						Various		Various		0.000		0.049		2017-11		0.053		2018-11		0.000										0.000		0.102		

		EO4 Travel						Various		Various		0.000		0.000				0.000				0.076		2019-11								0.000		0.076		

		Prior Year Mgmt no longer funded in the FYDP						Various		Various		1.669		0.000				0.000				0.000										0.000		1.669		

		1319 / 7		PE 0205633N / Aviation Improvements		1041 / Acft Equip Repl/Maint Prog		

		Product Development

		Sys Eng - Avionics/Wiring						NAWCAD		Patuxent River, MD		9.074		0.267		2017-10		0.276		2018-10		0.270		2019-10								Continuing		Continuing		Continuing

		Sys Eng - Avionics/Wiring		C		FFP		Various		Various		2.755		0.055		2018-01		0.060		2019-01		0.080		2020-01								0.000		2.950		2.950

		Sys Eng - Avionics/Wiring						FRC-E		Cherry Point, NC		0.110		0.010		2017-11		0.010		2018-11		0.020		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Avionics/Wiring						FRC-SE		Jacksonville, FL		0.010		0.010		2017-11		0.010		2018-11		0.010		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Avionics/Wiring						FRC-SW		San Diego, CA		0.010		0.010		2017-11		0.010		2018-11		0.010		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Air Vehicle						NAWCAD		Patuxent River, MD		11.757		1.169		2017-10		0.245		2018-11		1.119		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Air Vehicle						FRC-SW		San Diego, CA		2.381		0.025		2017-11		0.175		2018-11		0.300		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Air Vehicle						FRC-E		Cherry Point, NC		2.101		0.025		2017-11		0.060		2018-11		0.150		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Air Vehicle						FRC-SE		Jacksonville, FL		1.216		0.020		2017-11		0.020		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		Sys Eng - Air Vehicle		C		FFP		Various		Various		0.962		0.800		2018-01		1.390		2019-01		0.250		2019-12								0.000		3.402		3.402

		Sys Eng - Air Vehicle		C		CPFF		Innovative Technology, Inc.		Santa Barbara, CA		0.100		0.000				0.000				0.000										0.000		0.100		0.100

		Sys Eng - SE Revitalization						NAWCAD		Patuxent River, MD		0.997		0.018		2017-11		0.006		2018-12		0.019		2019-12								Continuing		Continuing		Continuing

		Sys Eng - SE Revitalization		C		FFP		Engility Corp.		Chantilly, VA		5.027		0.325		2018-01		0.232		2019-05		0.234		2020-02								0.000		5.818		5.818

		Sys Eng - SE Revitalization		C		CPFF		Stevens Inst of Technology		Hoboken, NJ		2.270		0.329		2017-12		0.675		2019-01		0.690		2020-02								0.000		3.964		3.964

		Prior Year Sys Eng NAE/Prod Dev no longer funded in the FYDP						Various		Various		2.713		0.000				0.000				0.000										0.000		2.713		

		Support

		Prior Year Support cost no longer funded in the FYDP						Various		Various		12.480		0.000				0.000				0.000										0.000		12.480		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		2.288		0.200		2017-10		0.200		2018-10		0.200		2019-10								Continuing		Continuing		Continuing

		Prior Year Mgmt cost no longer funded in the FYDP						Various		Various		1.971		0.000				0.000				0.000										0.000		1.971		

		1319 / 7		PE 0205633N / Aviation Improvements		1355 / Propulsion and Power Component Improvement Program		

		Product Development

		Sys Eng T56 Engine Program						NAWCAD		Patuxent River, MD		42.967		4.153		2017-11		4.100		2018-10		4.100		2019-10								Continuing		Continuing		Continuing

		Sys Eng T56 Engine Program		SS		CPFF		Rolls Royce		Indianapolis, IN		56.368		5.973		2018-01		5.500		2019-01		5.400		2020-01								0.000		73.241		73.241

		Sys Eng T56 Engine Program						FRC-E		Cherry Point, NC		2.625		0.810		2017-11		0.500		2018-10		0.500		2019-10								Continuing		Continuing		Continuing

		Sys Eng T56 Engine Program						FRC-SE		Jacksonville, FL		0.885		0.011		2017-11		0.100		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		Sys Eng T56 Engine Program						FRC-SW		North Island, CA		0.125		0.053		2017-11		0.100		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		Sys Eng Props Program		SS		CPFF		Hamilton Sundstrand		Windsor Locks, CT		28.433		1.500		2018-01		3.600		2019-01		3.500		2020-01								0.000		37.033		37.033

		Sys Eng J52 Engine Program						NAWCAD		Patuxent River, MD		14.429		0.000				0.000				0.000										0.000		14.429		

		Sys Eng J52 Engine Program		SS		CPFF		UTC Pratt & Whitney		East Hartford, CT		41.445		0.000				0.000				0.000										0.000		41.445		41.445

		Sys Eng J52 Engine Program						FRC-E		Cherry Point, NC		0.088		0.000				0.000				0.000										0.000		0.088		

		Sys Eng J52 Engine Program						FRC-SE		Jacksonville, FL		0.425		0.000				0.000				0.000										0.000		0.425		

		Sys Eng T700 Engine Program						NAWCAD		Patuxent River, MD		17.741		2.186		2017-11		2.500		2018-10		2.500		2019-10								Continuing		Continuing		Continuing

		Sys Eng T700 Engine Program		SS		CPFF		General Electric		Lynn, MA		34.029		3.492		2018-01		3.200		2019-01		3.200		2020-01								0.000		43.921		43.921

		Sys Eng T700 Engine Program						Army Research Lab		Aberdeen Proving Ground, MD		0.150		0.000				0.000				0.000										0.000		0.150		

		Sys Eng T400 Engine Program						NAWCAD		Patuxent River, MD		3.167		0.431		2017-11		0.000				0.000										0.000		3.598		

		Sys Eng T400 Engine Program		SS		CPFF		UTC Pratt & Whitney		East Hartford, CT		5.890		0.000				0.000				0.000										0.000		5.890		5.890

		Sys Eng F402 Engine Program						NAWCAD		Patuxent River, MD		21.114		1.693		2017-11		1.700		2018-10		1.700		2019-10								Continuing		Continuing		Continuing

		Sys Eng F402 Engine Program						NAWCWD		China Lake, CA		0.303		0.000				0.000				0.000										0.000		0.303		

		Sys Eng F402 Engine Program						FRC-E		Cherry Point, NC		1.002		0.105		2017-11		0.130		2018-10		0.150		2019-10								Continuing		Continuing		Continuing

		Sys Eng F402 Engine Program						DTIC		Fort Belvoir, VA		0.028		0.000				0.000				0.000										0.000		0.028		

		Sys Eng F402 Engine Program		SS		CPFF		Rolls Royce		Bristol, England, UK		77.309		2.051		2018-01		1.600		2019-01		1.600		2020-01								0.000		82.560		82.560

		Sys Eng F402 Engine Program		C		FFP		Hood Technology Corp		Hood River, OR		0.845		0.000				0.000				0.000										0.000		0.845		0.845

		Sys Eng T58/T64 Engine Program						NAWCAD		Patuxent River, MD		36.979		2.501		2017-11		2.100		2018-10		2.100		2019-10								Continuing		Continuing		Continuing

		Sys Eng T58/T64 Engine Program		SS		CPFF		General Electric		Lynn, MA		87.771		2.029		2018-01		1.700		2019-01		1.700		2020-01								0.000		93.200		93.200

		Sys Eng T58/T64 Engine Program		C		FFP		Danobat Machine Tool Co.		Humble, TX		0.149		0.000				0.000				0.000										0.000		0.149		0.149

		Sys Eng F414/F404 Engine Program						NAWCAD		Patuxent River, MD		47.675		6.009		2017-11		4.000		2018-10		4.000		2019-10								Continuing		Continuing		Continuing

		Sys Eng F414/F404 Engine Program		SS		CPFF		General Electric		Lynn, MA		166.467		10.649		2018-01		15.508		2019-01		15.500		2020-01								0.000		208.124		208.124

		Sys Eng F414/F404 Engine Program						FRC-SE		Jacksonville, FL		0.955		0.268		2017-11		0.250		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		Sys Eng F405 Engine Program						NAWCAD		Patuxent River, MD		11.987		1.448		2017-11		1.400		2018-10		1.400		2019-10								Continuing		Continuing		Continuing

		Sys Eng F405 Engine Program		SS		CPFF		Rolls Royce		Bristol, England, UK		37.360		1.573		2018-01		1.046		2019-01		1.050		2020-01								0.000		41.029		41.029

		Sys Eng V-22 Propulsion Program						NAWCAD		Patuxent River, MD		1.677		0.961		2017-11		1.100		2018-10		2.000		2019-10								Continuing		Continuing		Continuing

		Sys Eng V-22 Propulsion Program		SS		FFP		Bell- Boeing		Ft. Worth, TX		7.269		1.775		2018-01		2.100		2019-01		2.100		2020-01								0.000		13.244		13.244

		Sys Eng V-22 Propulsion Program		SS		CPFF		Rolls Royce		Indianapolis, IN		3.085		2.000		2018-01		2.000		2019-01		2.000		2020-01								0.000		9.085		9.085

		Sys Eng V-22 Propulsion Program		C		FFP		Nat'l Center for Manuf'g Sciences		Ann Arbor, MI		0.166		0.000				0.000				0.000										0.000		0.166		0.166

		Sys Eng V-22 Propulsion Program		C		FFP		Univ of Dayton Research Inst.		Dayton, OH		0.040		0.000				0.000				0.000										0.000		0.040		0.040

		Sys Eng V-22 Propulsion Program						Army Research Lab		Aberdeen Proving Ground, MD		0.299		0.000				0.000				0.000										0.000		0.299		

		Sys Eng V-22 Propulsion Program		C		CPFF		UTC Pratt & Whitney		East Hartford, CT		0.138		0.000				0.000				0.000										0.000		0.138		0.138

		Sys Eng Adversary J85 Engine Program						FRC-SE		Jacksonville, FL		0.083		0.000				0.100		2018-11		0.100		2019-11								Continuing		Continuing		Continuing

		Sys Eng Adversary J85 Engine Program						NAWCAD		Patuxent River, MD		3.630		1.430		2017-11		1.500		2018-10		1.500		2019-10								Continuing		Continuing		Continuing

		Sys Eng Adversary J85 Engine Program		SS		CPFF		General Electric		Lynn, MA		2.426		1.230		2018-01		0.600		2019-01		0.640		2020-01								0.000		4.896		4.896

		Sys Eng Adversary J85 Engine Program		C		FFP		UTC Military Engines		East Hartford, CT		0.083		0.000				0.000				0.000										0.000		0.083		0.083

		Sys Eng JSF Engine Program						NAWCAD		Patuxent River, MD		6.977		1.000		2017-11		1.283		2018-10		1.300		2019-10								Continuing		Continuing		Continuing

		Sys Eng JSF Engine Program		SS		FFP		UTC Pratt & Whitney		East Hartford, CT		48.479		29.187		2018-01		32.243		2019-01		23.224		2020-01								0.000		133.133		133.133

		Sys Eng JSF Engine Program						FRC-E		Cherry Point, NC		0.003		0.201		2017-11		0.000				0.000										0.000		0.204		0.204

		Sys Eng  P-8A Engine Program						NAWCAD		Patuxent River, MD		2.300		0.000				0.600		2018-10		0.600		2019-10								Continuing		Continuing		Continuing

		Sys Eng Lab Fld Activity-1.0 or more						NAWCAD		Patuxent River, MD		214.811		6.448		2017-11		4.689		2018-10		4.748		2019-10								Continuing		Continuing		Continuing

		Sys Eng Other In-House Spt						Various		Various		20.617		0.210		2017-11		0.220		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		GFE*						DES/DLA		Various		13.894		0.000				1.500		2019-01		1.600		2020-01								Continuing		Continuing		Continuing

		Prior Year Prod Dev costs no longer funded in the FYDP						Various		Various		62.882		0.000				0.000				0.000										0.000		62.882		

		Sys Eng H-53K Propulsion						NAWCAD		Patuxent River, MD		0.000		0.000				1.700		2018-10		1.850		2019-10								0.000		3.550		

		Sys Eng H-53K Propulsion		SS		CPFF		General Electric		Lynn, MA		0.000		0.000				6.000		2019-01		6.000		2020-01								0.000		12.000		12.000

		MQ-4C						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.400		2019-10								Continuing		Continuing		Continuing

		MQ-4C		SS		CPFF		Rolls Royce		Indianapolis, IN		0.000		0.000				0.000				1.000		2020-03								0.000		1.000		1.000

		Sys Eng UAV Engine Program		SS		FFP		Bell-Boeing		Bingen, WA		0.000		0.000				0.000				0.400		2020-03								0.000		0.400		0.400

		Sys Eng UAV Engine Program						NAWCAD		Patuxent River, MD		0.000		0.000				0.000				0.250		2019-10								Continuing		Continuing		Continuing

		Support

		Development Support						Various		Various		8.300		0.000				0.100		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		Development Support						FRC-SW		North Island, CA		0.823		0.000				0.000				0.000										0.000		0.823		

		Development Support						FRC-E		Cherry Point, NC		0.455		0.000				0.000				0.000										0.000		0.455		

		Development Support						NSWC		Crane, IN		0.160		0.100		2017-11		0.200		2018-10		0.200		2019-10								0.000		0.660		

		Test and Evaluation

		Development Test & Evaluation						Various		Various		3.442		0.000				0.100		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		Development Test & Evaluation						NSWC		Crane, IN		0.548		0.000				0.100		2018-10		0.100		2019-10								Continuing		Continuing		Continuing

		Management Services

		Travel						NAVAIR		Patuxent River, MD		0.781		0.051		2017-10		0.054		2018-10		0.060		2019-10								Continuing		Continuing		Continuing

		Prior Year Mgmt cost no longer funded in the FYDP						Various		Various		1.447		0.000				0.000				0.000										0.000		1.447		

		1319 / 7		PE 0205633N / Aviation Improvements		2269 / Expeditionary Airfield Improvements		

		Product Development

		Systems Engineering						NAWCAD		Lakehurst, NJ		23.980		9.561		2017-11		0.497		2019-01		1.402		2019-11								0.524		35.964		

		Prior year Prod Dev no longer funded in the FYDP						Various		Various		22.016		0.000				0.000				0.000										0.000		22.016		

		Support

		Integrated Logistics						NAWCAD		Lakehurst, NJ		2.615		0.600		2017-11		0.297		2019-01		0.455		2019-11								0.300		4.267		

		Prior Year Support no longer funded in the FYDP						Various		Various		3.637		0.000				0.000				0.000										0.000		3.637		

		Test and Evaluation

		Test and Evaluation						NAWCAD		Lakehurst, NJ		2.726		1.750		2017-11		0.568		2019-01		0.116		2019-11								0.000		5.160		

		Opeval Test Support						COMOPTEVFOR		Norfolk, VA		0.239		0.000				0.166		2019-04		0.053		2019-11								0.000		0.458		

		Management Services

		Management Support Services		C		CPFF		Various		Various		1.367		0.228		2017-12		0.083		2018-12		0.042		2019-12								0.017		1.737		1.737

		1319 / 7		PE 0205633N / Aviation Improvements		9999 / Congressional Adds		

		Product Development

		Product Development		C		CPFF		Various		Various		0.000		0.000				12.000		2019-02		0.000										0.000		12.000		12.000

		Support

		Support						NAWCAD		Patuxent River, MD		0.000		4.828		2018-07		3.000		2018-12		0.000										0.000		7.828		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2270 / Exp Indirect Fire Gen Supt Wpn Sys		

		Product Development

		MAGTF C2		C		CPFF		SPAWAR		Charleston, SC		52.524		3.433		2018-04		6.658		2019-04		2.815		2020-04								Continuing		Continuing		Continuing

		MAGTF C2						NSWC		Dahlgren, VA		12.124		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MAGTF C2.		C		CPFF		SPAWAR		San Diego, CA		6.355		1.200		2018-06		1.000		2019-05		2.986		2020-05								Continuing		Continuing		Continuing

		MAGTF C2						SSC A		Charleston, SC		8.032		2.000		2018-04		1.500		2019-02		1.004		2020-02								Continuing		Continuing		Continuing

		MAGTF C2						NRL		Washington, DC		1.983		0.500		2018-03		0.864		2019-06		0.864		2020-06								Continuing		Continuing		Continuing

		MAGTF C2		C		CPFF		NSWC2		Dahlgren, VA		0.560		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MAGTF C2		C		CPFF		ARL		Penn State, PA		0.000		0.000				0.000				1.200		2020-04								0.000		1.200		

		MAGTF C2		C		CPFF		NG		San Diego, CA		0.000		0.000				0.000				4.000		2019-12								0.000		4.000		

		AFATDS						DISA		Belleville, IL		0.964		1.890		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		AFATDS						Army/SEC		Fort Sill, OK		1.500		1.713		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		THS		C		IDIQ		NAVSEA		Washington, DC		0.331		0.000				0.000				0.000										0.000		0.331		

		THS						NAWC - China Lake		China Lake, CA		0.754		0.000				0.000				0.000										0.000		0.754		

		THS						AMRDEC		Huntsville, AL		6.748		1.629		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		JBC-P						SPAWAR		Charleston, SC		3.510		0.236		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		JBC-P		C		CPFF		SPAWAR2		Charleston, SC		0.822		0.005		2017-12		0.000				0.003		2019-12								Continuing		Continuing		Continuing

		JBC-P		C		CPFF		NSWC2		Crane, IN		0.399		0.000				0.000				0.291		2019-12								Continuing		Continuing		Continuing

		JBC-P						DPSS		China Lake, CA		0.565		0.000				0.000				0.000										Continuing		Continuing		Continuing

		JBC-P						DPSS2		China Lake, CA		1.382		0.000				0.000				0.000										0.000		1.382		

		JBC-P		C		FFP		MCTSSA		Camp Pendleton, CA		0.000		0.252		2017-11		0.000				0.294		2019-12								0.000		0.546		

		Prior Years  Cumulative Funding						Various		Various		133.461		0.000				0.000				0.000										Continuing		Continuing		Continuing

		GCCS TCO		C		CPFF		SPAWAR		Charleston, SC		0.000		0.000				0.000				2.000		2020-05								0.000		2.000		

		Support

		MAGTF C2						SPAWAR		San Diego, CA		6.155		1.369		2018-02		1.387		2019-02		1.387		2020-02								0.000		10.298		

		H2C2  Integration Eng						SPAWAR		Charleston, SC		3.484		0.000				0.000				1.053		2019-12								0.000		4.537		

		H2C2 Integration Eng		C		FFP		SPAWAR		Charleston, SC		0.664		0.000				0.000				0.578		2019-12								0.000		1.242		

		H2C2 Integration Eng						NSWC Crane		Crane, IN		1.108		0.676		2017-11		0.000				0.732		2019-11								0.000		2.516		

		H2C2 Integration Eng						NSWC China Lake		China Lake, CA		0.615		0.000				0.000				1.623		2019-12								0.000		2.238		

		H2C2 Integration Eng		C		FFP		NSWC Crane2		Crane, IN		0.060		0.000				0.000				0.300		2019-10								Continuing		Continuing		Continuing

		H2C2 Integration Eng						MCSC		Stafford, VA		0.100		0.000				0.000				0.000										Continuing		Continuing		Continuing

		H2C2 Integration Eng		C		FFP		MITRE		Stafford, VA		0.000		0.312		2018-10		0.000				0.000										0.000		0.312		

		H2C2 Integration Eng						MCTSSA		Camp Pendleton, CA		0.000		0.000				0.142		2019-03		0.000										0.000		0.142		

		IDS-MC		C		FFP		MITRE		Mc Lean, Va		0.703		0.000				0.156		2018-11		0.000										0.000		0.859		

		IDS-MC						AFRL		Wright-Paterson AFB, OH		0.000		0.760		2018-08		0.000				0.000										0.000		0.760		

		IDS-MC						SPAWAR		Charleston, SC		0.556		0.087		2018-03		0.398		2019-03		0.987		2020-03								Continuing		Continuing		Continuing

		IDS-MC		C		CPFF		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.300		2019-06		0.000										0.000		0.300		

		IDS-MC		C		BA		JITC		Fort Huachuca, AZ		0.000		0.000				0.122		2019-04		0.000										0.000		0.122		

		Test and Evaluation

		AFATDS						Army/SEC		Ft. Sill, OK		0.000		0.305		2018-03		0.000				0.000										0.000		0.305		

		JBCP		C		FFP		NSWC Corona5		Norco, CA		0.345		0.523		2018-06		0.035		2019-06		0.291		2020-06								0.000		1.194		

		H2C2						SPAWAR1		Charleston, SC		0.000		1.762		2017-12		0.000				0.000										0.000		1.762		

		H2C2						NSWC Corona		Norco, CA		0.000		6.312		2017-12		0.000				0.250		2019-12								0.000		6.562		

		H2C2		C		FFP		SPAWAR2		Charleston, SC		0.000		0.858		2017-12		0.000				0.500		2019-12								0.000		1.358		

		H2C2		C		FFP		NSWC Corona1		Norco, CA		0.000		0.000		2017-12		0.000				0.000										0.000		0.000		

		H2C2						NSWC China Lake		China Lake, CA		0.000		0.000		2017-12		0.000				0.000										0.000		0.000		

		H2C2						MCOTEA		Quantico, VA		0.000		0.000				0.000				1.785		2019-12								0.000		1.785		

		H2C2		C		FFP		MCTSSA		Camp Pendleton, CA		0.000		0.690		2018-11		0.000				0.750		2019-12								0.000		1.440		

		H2C2		C		FFP		MCSC		Quantico, VA		0.000		0.000				4.238		2019-02		0.000										0.000		4.238		

		MAGTF C2						NRL		Washington, DC		3.158		0.859		2018-02		0.500		2019-06		0.000										0.000		4.517		

		MAGTF C2		C		FFPLOE		MCTSSA		Camp Pendleton, CA		3.491		0.800		2018-01		0.557		2019-04		2.081		2020-04								0.000		6.929		

		EFEC						SPAWAR3		Charleston, SC		0.000		0.000				0.400		2018-11		0.550		2019-11								0.000		0.950		

		Prior Years  Cumulative Funding						VARIOUS		VARIOUS		15.688		0.000				0.000				0.000										0.000		15.688		

		Management Services

		MAGTF C2		C		CPFF		CECOM/MITRE		Ft. Monmouth, NJ		7.527		1.301		2018-03		1.296		2019-06		1.296		2020-06								Continuing		Continuing		Continuing

		AFATDS		C		CPFF		CECOM/MITRE		Ft. Monmouth, NJ		0.700		0.650		2018-01		0.000				0.000										0.000		1.350		

		Prior Years  Cumulative  Funding						Various		Various		3.291		0.000				0.000				0.000										0.000		3.291		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2273 / Air Ops Cmd & Control (C2) Sys		

		Product Development

		Prior Years Cumulative Funding						VARIOUS		VARIOUS		257.983		0.000				0.000				0.000										0.000		257.983		

		CTN Engineering Devlopment		C		CPFF		NAVSEA PEO IWS		Washington, DC		22.080		0.988		2018-02		1.215		2019-02		0.742		2020-02								Continuing		Continuing		Continuing

		COC						NSWC		Dahlgren,VA		5.991		0.030		2018-02		0.000				0.000										0.000		6.021		

		COC						SSC-LANT		Charleston, SC		1.658		0.198		2018-02		0.000				0.000										0.000		1.856		

		COC		C		CPIF		SSC-Lant2		Charleston, SC		0.283		0.995		2018-07		0.000				0.000										0.000		1.278		

		C2AOS-C2IS Tactical Map Software Development		SS		FFP		Raytheon Solypsis		Fulton, MD		0.000		0.445		2017-12		0.000				0.000										0.000		0.445		

		RVVT						AMRDEC		Huntsville, AL		1.165		1.112		2018-03		1.125		2019-03		0.876		2019-11								0.000		4.278		

		Support

		Prior Years Cumulative Funding						VARIOUS		VARIOUS		47.558		0.000				0.000				0.000										0.000		47.558		

		CTN Engineering Support						NSWC		Dahlgren, VA		6.270		0.850		2018-01		0.208		2019-01		0.200		2020-01								Continuing		Continuing		Continuing

		CTN Engineering Support						NSWC		PHD, CA		0.609		0.033		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		CTN Engineering Support						Travel-TAD		Not Specified		1.124		0.014		2018-09		0.016		2019-09		0.014		2020-09								Continuing		Continuing		Continuing

		C2AOS-C2IS Engineering Support						NSWC Dahlgren		Dahlgren, VA		0.000		0.240		2017-12		0.314		2018-12		0.323		2019-12								0.000		0.877		

		Test and Evaluation

		Prior Years Cumulative Funding						VARIOUS		VARIOUS		40.227		0.000				0.000				0.000										0.000		40.227		

		TBMCS Software Development		C		FFP		Lockheed Martin		Colorado Springs, CO		13.377		1.465		2018-03		2.931		2019-03		0.223		2020-03								Continuing		Continuing		Continuing

		CTN Developmental Testing						NSWC Corona		Corona, CA		2.185		0.425		2018-02		0.312		2019-02		0.250		2020-02								0.000		3.172		

		CTN Engineering/Cyber Security Development		C		CPFF		NAVSEA PEO IWS		Washington DC		1.667		1.458		2018-01		0.421		2019-01		0.469		2020-01								0.000		4.015		

		TBMCS/C2AOS-C2IS Engineering Support						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.496		2019-10								0.000		0.496		

		C2AOS-C2IS Operational Test Support						MCOTEA		Quantico, VA		0.000		0.620		2017-12		0.788		2018-12		0.700		2019-12								0.000		2.108		

		C2AOS-C2IS Developmental Test Support		C		FFP		MCTSSA		Camp Pendleton, CA		0.000		0.315		2018-01		0.327		2019-01		0.425		2020-01								0.000		1.067		

		C2AOS-C2IS Cyber Security Training						NSWC Dahlgren		Dahlgren, VA		0.000		0.420		2017-12		0.414		2018-12		0.423		2019-12								0.000		1.257		

		Management Services

		Prior Years Cumulative Funding						VARIOUS		VARIOUS		28.671		0.000				0.000				0.000										0.000		28.671		

		COC Engineering Support						U.S. Army, MITRE		Stafford, VA		6.533		1.187		2018-05		0.000				0.000										0.000		7.720		

		C2AOS-C2IS Program Support		C		FFP		NSWC Dahlgren		Dahlgren, VA		0.000		0.335		2018-04		0.396		2019-04		0.256		2020-04								0.000		0.987		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2274 / Command & Control Warfare Sys		

		Product Development

		USMC CREW						NSWC CD		CRANE, IN		6.124		1.506		2018-06		2.168		2019-02		3.151		2019-11								Continuing		Continuing		Continuing

		USMC CREW						SSC.A		CHARLESTON, SC		0.000		2.174		2018-06		0.000				0.000										Continuing		Continuing		Continuing

		USMC CREW						MCSC		QUANTICO, VA		0.000		0.216		2019-06		6.382		2019-06		0.000										Continuing		Continuing		Continuing

		MEGFoS						MCSC		QUANTICO, VA		0.000		0.000				0.000				4.079		2019-12								Continuing		Continuing		Continuing

		Prior Year Cumulative Funding						VARIOUS		VARIOUS		7.549		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		USMC CREW						SSC-A		CHARLESTON, SC		1.256		0.155		2018-06		0.159		2019-02		0.164		2020-02								Continuing		Continuing		Continuing

		Prior Years  Cumulative Funding						VARIOUS		VARIOUS		5.161		0.000				0.000				0.000										0.000		5.161		

		Test and Evaluation

		USMC CREW						YPG		YUMA, AZ		8.802		1.892		2018-05		1.301		2019-04		0.370		2020-04								Continuing		Continuing		Continuing

		USMC CREW						SOCOM		TAMPA, FL		0.000		0.000				0.000				0.649		2020-06								Continuing		Continuing		Continuing

		USMC CREW						NSWC CD		CRANE, IN		2.335		0.300		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Prior Years  Cumulative Funding						VARIOUS		VARIOUS		4.347		0.000				0.000				0.000										0.000		4.347		

		Management Services

		USMC CREW						NSWC CD		CRANE, IN		7.986		1.534		2018-07		1.578		2019-03		1.627		2020-01								Continuing		Continuing		Continuing

		USMC CREW		C		CPFF		NSWC DD		DAHLGREN VA		0.000		0.310		2018-01		0.404		2019-02		0.414		2020-01								Continuing		Continuing		Continuing

		Prior Years  Cumulative Funds						VARIOUS		VARIOUS		1.602		0.000				0.000				0.000										0.000		1.602		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2275 / Marine Corps Tactical Radio Systems		

		Product Development

		TCM JENM Development		SS		CPFF		ARL		Aberdeen, MD		2.038		1.407		2018-02		1.118		2019-02		1.121		2020-02								0.000		5.684		

		TCM FoS LCCEs		C		IDIQ		MCSC		Quantico, VA		0.035		0.075		2018-09		0.000				0.135		2020-07								0.000		0.245		

		NOTM Development/Enhancement						SSC-LANT2:		Charleston, SC		0.000		0.000				1.200		2019-04		0.000										0.000		1.200		

		NOTM Development/Enhancement						DLA		Philadelphia, PA		0.000		1.598		2018-06		0.800		2019-03		0.000										0.000		2.398		

		NOTM Development/Enhancement		C		FFP		MCTSSA:		Camp Pendleton, CA		0.000		0.000				0.200		2019-01		0.200		2020-01								0.000		0.400		

		NOTM Development		C		CPFF		SSC-LANT		Charleston, SC		2.354		1.393		2018-05		0.200		2019-01		0.200		2020-02								0.000		4.147		

		NOTM Development						SSC-Pacific		San Diego, CA		1.559		1.072		2018-02		2.519		2019-05		0.502		2019-12								Continuing		Continuing		Continuing

		NOTM-A						SSC-Atlantic		Charleston, SC		1.497		0.000				0.250		2019-04		0.000										0.000		1.747		

		NOTM-UTV						DTIC		Fort Belvoir, VA		0.000		1.579		2018-04		0.000				0.000										0.000		1.579		

		NOTM Production Enchancement						DTIC		Fort Belvoir, VA		0.000		0.791		2018-06		0.700		2019-03		0.000										Continuing		Continuing		Continuing

		VSAT GUI  Development		C		FFP		CECOM		Aberdeen, MD		0.618		0.402		2018-07		0.613		2019-06		0.468		2020-06								0.000		2.101		

		TWTS ARMY NGT SYSTEM						CECOM		Aberdeen, MD		0.000		0.817		2019-01		0.000				0.000										0.000		0.817		

		TWTS ECP Development						SSC-Lant		Charleston, SC		0.000		0.382		2018-07		0.078		2019-02		0.000										0.000		0.460		

		COC						SSC-Lant		Charleston, SC		0.000		0.000				1.453		2019-05		1.338		2020-05								0.000		2.791		

		COC						NSWC2		Dahlgren, VA		0.000		0.000				0.600		2019-05		0.000										0.000		0.600		

		COC		C		CPIF		NSWC		Dahlgren, VA		0.000		0.000				0.200		2019-05		0.000										0.000		0.200		

		COC		C		CPIF		SSC-Lant2		Charleson, SC		0.000		0.000				0.272		2019-05		1.934		2020-05								0.000		2.206		

		Prior Years Cumulative Funding						Various		Various		15.057		0.000				0.000				0.000										0.000		15.057		

		Support

		TCM Engineering Support						MCSC		Quantico, VA		0.059		0.266		2018-05		0.335		2019-09		0.342		2020-05								Continuing		Continuing		Continuing

		VSAT Engineering Support						SSC-PAC		San Diego, CA		0.491		0.266		2018-02		0.201		2019-02		0.201		2020-02								Continuing		Continuing		Continuing

		SMART-T Engineering Support						SSC-LANT		Charleston, SC		0.304		0.000				0.083		2019-03		0.000										Continuing		Continuing		Continuing

		TWTS Program Management Support						MCSC		Quantico, VA		0.841		0.742		2018-05		0.445		2019-05		0.200		2020-05								Continuing		Continuing		Continuing

		TWTS Engineering Support						SSC-LANT		Charleston, SC		0.000		1.057		2018-04		1.334		2019-01		0.000										0.000		2.391		

		TWTS IA Support						NSWC		Indian Head, MD		0.000		0.250		2018-05		0.174		2019-02		0.000										0.000		0.424		

		TWTS NGT CARD/LCCE Cost Analysis						MCSC		Quantico, VA		0.000		0.015		2018-08		0.000				0.000										0.000		0.015		

		Prior Years Cumulative Funding						Various		Various		1.516		0.000				0.000				0.000										0.000		1.516		

		Test and Evaluation

		TCM FoS Test Activities						TBD		TBD		0.000		1.722		2018-08		1.692		2019-08		1.805		2020-08								Continuing		Continuing		Continuing

		TCM T&E Support						DHHS		Bethesda, MD		0.121		0.000				0.290		2019-03		0.293		2020-03								0.000		0.704		

		TCM FoS Test Assets		C		IDIQ		PRP		San Diego, CA		0.000		0.981		2018-09		1.100		2019-07		0.868		2020-02								0.000		2.949		

		NOTM Vehicle Integration Testing						SSC-LANT		Charleston, SC		1.546		1.009		2018-06		0.200		2019-04		0.000										Continuing		Continuing		Continuing

		NOTM-A Testing						NSWC Crane		Crane, IN		0.000		0.000				0.000				0.000										0.000		0.000		

		NOTM-A Testing						SSC PAC		San Diego, CA		0.000		1.361		2018-05		0.000				0.159		2020-05								0.000		1.520		

		NOTM EOL		C		CPFF		SSC_LANT		Charleston, SC		0.236		0.000				0.200		2019-04		0.000										0.000		0.436		

		NOTM Testing						SSC-PAC		Hawaai		0.000		0.409		2018-06		0.287		2019-05		0.000										0.000		0.696		

		VSAT Testing						TBD		TBD		0.094		0.152		2018-11		2.495		2019-01		1.350		2020-04								Continuing		Continuing		Continuing

		TWTS T&E Support		C		FFP		Dept. of Human Health and Services		Rockville, MD		0.222		0.891		2018-04		0.622		2019-03		0.686		2020-03								Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						Various		Various		19.671		0.000				0.000				0.000										0.000		19.671		

		Management Services

		TCM Engineering Support						US Army, MITRE		Stafford, VA		0.533		0.706		2018-05		0.386		2019-08		0.386		2019-12								0.000		2.011		

		NOTM Engineering Support						US Army, MITRE		Stafford, VA		0.000		0.000				0.200		2018-12		0.000										0.000		0.200		

		VSAT Engineering Support						US Army, MITRE		Stafford, VA		5.069		0.946		2018-09		0.079		2019-02		0.055		2020-02								0.000		6.149		

		SMART-T Engineering Support						US Army, MITRE		Stafford, VA		0.167		0.180		2018-02		0.099		2019-02		0.000										Continuing		Continuing		Continuing

		TWTS Engineering Support						US Army, MITRE		Stafford, Va		0.371		0.525		2018-09		0.325		2019-01		0.105		2020-01								0.000		1.326		

		COC Engineering Support						US Army, MITRE		Stafford, VA		0.000		0.000				2.538		2019-02		1.000		2020-02								Continuing		Continuing		Continuing

		Prior Year Cumulative Funding						US Army, MITRE		Stafford, VA		5.698		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2276 / Comms Switching and Control Sys		

		Product Development

		NPM (SPEED S/W Development)						NSWC		Crane, IN		0.969		0.165		2017-11		0.000				0.000										0.000		1.134		

		NPM (SPEED S/W Development)		C		CPFF		NSWC2		Crane, IN		0.230		0.620		2018-06		0.000				0.000										0.000		0.850		

		CDN Development Efforts						SSC PAC		Philadelphia, PA		0.000		0.530		2018-05		0.550		2019-05		0.580		2020-05								0.000		1.660		

		Prior Year Cumulative Funding						Various		Various		28.606		0.000				0.000				0.000										0.000		28.606		

		Support

		Prior Year Cumulative Funding						Various		Various		5.696		0.000				0.000				0.000										0.000		5.696		

		Test and Evaluation

		CDN Testing						SSC PAC		San Diego, CA		0.981		0.000				0.000				0.000										Continuing		Continuing		Continuing

		CDN Integration testing						JITC		Ft. Huachuca, AZ		0.078		0.000				0.093		2019-01		0.090		2020-01								Continuing		Continuing		Continuing

		CDN Testing		C		FFP		MCTSSA		San Diego, CA		0.000		0.290		2018-05		0.000				0.000										0.000		0.290		

		CDN Testing		C		FFP		MCSC Albany		Albany, GA		0.000		0.110		2018-06		0.000				0.000										0.000		0.110		

		CDN Testing		C		FFP		NAWC-AD		Patuxent River, MD		0.000		0.000				0.339		2019-03		0.360		2020-03								0.000		0.699		

		Prior Year Cumulative Funding						Various		Various		1.569		0.000				0.000				0.000										0.000		1.569		

		Management Services

		TVSS						MITRE		Stafford, VA		1.081		0.001		2017-11		0.068		2018-12		0.065		2019-12								0.000		1.215		

		CDN						MITRE		Stafford, VA		0.837		0.352		2017-11		0.625		2018-12		0.683		2019-12								0.000		2.497		

		Prior Year Cummulative Funding						MITRE		Stafford, VA		4.447		0.000				0.000				0.000										0.000		4.447		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2277 / System Engineering and Integration		

		Product Development

		Prior Years  Cumulative Funding						Various		Various		8.980		0.000				0.000				0.000										0.000		8.980		

		PAS						SSC - PAC		San Diego, CA		0.286		0.090		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		MISO						Johns Hopkins University		Laurel, MD		0.000		0.943		2018-08		0.000				0.000										0.000		0.943		

		MISO		C		FFP		MCSC		Quantico, VA		0.000		0.600		2018-04		0.000				0.000										0.000		0.600		

		Support

		Prior Years  Cumulative						Not Specified		Not Specified		18.443		0.000				0.000				0.000										0.000		18.443		

		MARCIMS						NSWC		Indian Head, MD		0.217		0.409		2018-02		0.000				0.000										Continuing		Continuing		Continuing

		MAGTF SEI&C		C		FFP		Various		Various		0.227		0.244		2017-11		0.000				0.000										0.000		0.471		

		MAGTF SEI&C		C		FFP		SSC PAC		San Diego, CA		0.000		0.000				0.000				0.000										0.000		0.000		

		MAGTF SEI&C		C		BA		NSWC Crane		Bloomington, IN		0.000		0.000				0.000				0.000										0.000		0.000		

		MAGTF SEI&C		C		BA		USA CECOM - MITRE		Aberdeen, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		MAGTF SEI&C		C		BA		Naval Research Lab		Washington, DC		0.000		0.000				0.000				0.000										0.000		0.000		

		MAGTF SEI&C						NSWC		Dahlgren, VA		5.203		0.280		2017-11		0.230		2018-11		0.250		2019-11								Continuing		Continuing		Continuing

		MAGTF SEI&C		C		FFP		DTIC		FT. Belvoir		0.529		0.522		2018-04		0.000				0.000										0.000		1.051		

		MAGTF SEI&C						HHS		Bethesda, MD		0.597		0.712		2017-11		0.000				0.000										0.000		1.309		

		MAGTF SEI&C		C		FFP		SIMVENTIONS		Stafford, VA		0.126		0.065		2017-11		0.000				0.000										0.000		0.191		

		MAGTF SEI&C						NSWC		DAM NECK, VA		0.135		0.135		2017-11		0.000				0.150		2019-12								0.000		0.420		

		MAGTF SEI&C		C		FP		MANTECH		Stafford, VA		0.000		0.000				1.326		2018-11		1.591		2020-03								0.000		2.917		

		JINTACCS		C		FFP		MCTSSA		Camp Pendleton, CA		1.631		0.400		2018-01		0.272		2019-01		0.300		2020-03								0.000		2.603		

		JINTACCS		C		FFP		IEP Analysis		Quantico, VA		0.000		0.000		2018-01		0.225		2019-01		0.225		2020-01								0.000		0.450		

		Experimental Forward Operating Base (E2O)						SSC PAC		San Diego, CA		1.812		0.750		2017-11		0.350		2018-11		0.612		2020-01								0.000		3.524		

		Experimental Forward Operating Base (E2O)						Various		Various		0.660		0.732		2017-11		0.802		2018-11		0.558		2019-11								0.000		2.752		

		Experimental Forward Operating Base (E2O)						NSWC		Carderock		0.378		0.250		2017-11		0.150		2018-11		0.403		2019-11								0.000		1.181		

		Experimental Forward Operating Base (E2O)						NAVFAC EXWC		Port Hueneme, CA		0.420		0.120		2017-11		0.608		2018-11		0.119		2020-02								0.000		1.267		

		Experimental Forward Operating Base (E2O)						NSWC		Panama City, FL		0.200		0.000				0.075		2018-11		0.334		2019-11								0.000		0.609		

		Experimental Forward Operating Base (E2O)						NSWC		Crane, IN		0.451		0.300		2017-11		0.150		2018-11		0.000										0.000		0.901		

		Experimental Forward Operating Base (E2O)		C		FFP		DTIC		FT. Belvoir		0.025		0.025		2017-11		0.025		2018-11		0.075		2020-04								0.000		0.150		

		Experimental Forward Operating Base (E2O)						NSWC Dahlgreen		Dahlgren, VA		0.000		0.000				0.000				0.400		2020-03								0.000		0.400		

		Test and Evaluation

		Prior Years  Cumulative						Various		Various		7.611		0.000				0.000				0.000										0.000		7.611		

		Management Services

		JINTACCS-Travel						PROGRAM		TRAVEL		0.175		0.155		2018-02		0.050		2019-02		0.054		2020-02								Continuing		Continuing		Continuing

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2278 / Air Defense Weapons System		

		Product Development

		GBAD FWS MRI-SDD						SCO		Arlington, VA		0.000		0.000				0.000				1.500		2020-01								0.000		1.500		

		GBAD FWS SDD						ARL		Adelphi,MD		0.000		1.293		2018-10		1.575		2019-03		0.000										0.000		2.868		

		GBAD FWS SDD						NSWC		Dahlgren, VA		0.000		1.098		2018-07		0.395		2018-11		2.101		2019-10								0.000		3.594		

		GBAD FWS SDD						YPG		Yuma, AZ		0.000		0.915		2018-02		0.000				0.000										0.000		0.915		

		GBAD FWS SDD						TSMO		Redstone Arsenal, AL		0.000		0.385		2017-11		0.000				0.000										0.000		0.385		

		GBAD FWS MRI-SDD						MCSC		Quantico, VA		0.000		0.000				0.000				4.500		2019-11								0.000		4.500		

		GBAD FWS MRI-SDD		C		FFP		Raytheon Solypsis		Fulton, MD		0.000		0.000				0.000				4.000		2019-11								0.000		4.000		

		GBAD-SS- SDD						NSWC		Dahlgren, VA		0.807		0.356		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		GBAD-SS- SDD						NSWC		Crane.IN		5.001		0.421		2017-11		1.840		2019-04		0.026		2019-12								Continuing		Continuing		Continuing

		GBAD-SS-SDD						VARIOUS		VARIOUS		7.360		0.643		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		GBAD FWS MRI-SDD						DOTC		Picatinny, NJ		14.090		4.548		2018-02		0.645		2019-03		0.000										0.000		19.283		

		GBAD FWS GFE						DLA		Philadelphia, PA		0.000		7.454		2018-03		37.079		2019-03		0.000										0.000		44.533		

		GBAD FWS SDD						NSWC		Crane.IN		0.000		6.115		2018-09		6.631		2019-07		1.538		2019-12								0.000		14.284		

		GBAD FWS SDD						Raytheon		Washington, DC		0.000		0.000				0.000				0.000										0.000		0.000		

		GBAD FWS SDD						VARIOUS		VARIOUS		8.872		0.516		2018-09		0.136		2019-07		0.000										0.000		9.524		

		GBAD FWS OCO SDD						PD CRAM		Redstone Arsenal, AL		0.000		0.000				0.000				0.000										0.000		11.782		

		GBAD FWS OCO SDD						NSWC		Crane.IN		0.000		0.000				13.437		2019-07		0.000										0.000		13.437		

		Prior Years Cumulative Funding						N/A		N/A		30.197		0.000				0.000				0.000										0.000		30.197		

		Support

		GBAD FWS Eng Spt		C		FFP		MITRE		Herndon, VA		0.000		0.000				0.493		2019-09		0.805		2020-09								0.000		1.298		

		GBAD FWS NET Spt						MCSC		Quantico, VA		0.000		0.000				4.953		2019-05		6.240		2020-05								0.000		11.193		

		GBAD FWS Tech Spt						MCSC		Quantico, VA		0.000		0.000				0.307		2019-01		0.880		2020-01								0.000		1.187		

		GBAD-SS Eng Spt						NSWC		Crane, IN		3.008		0.462		2018-01		0.065		2019-05		0.000										Continuing		Continuing		Continuing

		GBAD FWS Eng Spt/HSI						NSWC		Dahlgren		3.880		0.883		2017-12		5.858		2019-03		2.496		2019-12								0.000		13.117		

		GBAD FWS Eng Spt/NET/FSR Spt						NSWC		Crane, IN		0.000		0.758		2018-08		3.437		2019-07		9.959		2019-12								0.000		14.154		

		GBAD FWS C2 Spt						PM CRAM		Redstone Arsenal, AL		0.000		0.000				0.750		2019-04		0.000										0.000		0.750		

		GBAD FWS Eng Spt/ILS						VARIOUS		VARIOUS		0.000		0.344		2018-03		0.722		2019-07		1.638		2019-12								0.000		2.704		

		GBAD FWS OCO Eng Spt						NSWC		Crane, IN		0.000		0.000				1.887		2019-02		0.000										0.000		1.887		

		Prior Years Cumulative Funding						N/A		N/A		4.388		0.000				0.000				0.000										0.000		4.388		

		Test and Evaluation

		GBAD FWS EOV						NSWC Corona		Corona, CA		0.000		0.000				1.125		2018-11		1.688		2019-11								0.000		2.813		

		GBAD FWS Test Range						White Sands Missile Range		White Sands, NM		0.000		0.000				2.000		2019-02		1.762		2020-02								0.000		3.762		

		GBAD FWS EOV						NSWC Crane		Crane, IN		0.000		0.000				1.887		2019-03		4.019		2020-03								0.000		5.906		

		GBAD FWS OCO Live Fire Test						PD CRAM		Redstone Arsenal, AL		0.000		0.000				0.000				0.000										0.000		3.218		

		GBAD-SS  OT						ARMY		VARIOUS		0.050		0.737		2017-11		0.000				0.000										0.000		0.787		

		GBAD FWS EOV		C		FFP		Lumbee Tribe		Pembroke, NC		0.000		0.000				3.151		2019-04		4.727		2020-04								0.000		7.878		

		GBAD FWS EOV		C		FFP		Cherokee Nation		Tulsa, OK		0.000		0.000				0.558		2019-07		0.837		2020-07								0.000		1.395		

		Prior Years Cumulative Funding						N/A		N/A		6.223		0.000				0.000				0.000										0.000		6.223		

		Management Services

		GBAD FWS Travel						PMO Travel		Quantico, VA		0.000		0.000				0.275		2019-09		0.290		2020-09								0.000		0.565		

		GBAD FWS PMO Spt						NSWC		Crane, IN		0.000		0.000				0.265		2019-11		0.265		2019-11								0.000		0.530		

		GBAD FWS PMO Spt						NSWC		Dahlgren, VA		0.000		0.000				0.264		2018-11		0.264		2019-11								0.000		0.528		

		GBAD-SS Travel						PMO Travel		Quantico, VA		0.298		0.098		2018-09		0.000				0.000										Continuing		Continuing		Continuing

		GBAD-SS PMO Spt						NSWC		Dahlgren, VA		0.764		0.000				0.000				0.000										Continuing		Continuing		Continuing

		GBAD-SS PMO Spt		C		FP		Alexandria Insights		Quantico, VA		0.000		0.566		2017-12		0.000				0.000										0.000		0.566		

		GBAD FWS PMO Spt		C		FP		Alexandria Insights		Quantico, VA		2.156		1.202		2017-12		0.000				0.000										0.000		3.358		

		Prior Years Cumulative Funding						N/A		N/A		4.333		0.000				0.000				0.000										0.000		4.333		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		2510 / MAGTF CSSE & SE		

		Product Development

		JFRG II		C		IDIQ		SAIC		Stafford, VA		2.293		0.198		2018-12		0.197		2019-08		1.161		2020-08								Continuing		Continuing		Continuing

		EMSS/MAGTF Logistics Support Systems						NSWC, Crane		Crane, IN		0.540		0.925		2018-02		0.652		2019-02		0.653		2020-02								0.000		2.770		

		Prior Years Cumulative Funding						Various		Various		283.253		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Prior Years Cumulative Funding						Various		Various		8.214		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		BTI						MITRE		Aberdeen Proving Ground, MD		1.590		0.000				0.458		2019-01		0.000										Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						Various		Various		4.143		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		3099 / Radar System		

		Product Development

		AN/TPS-59 - DREX EDM Development		SS		CPFF		LMC		SYRACUSE, NY		3.254		0.000				4.008		2018-12		3.297		2019-12								0.000		10.559		

		AN/TPS-59 - DREX EDM Development Program Management		SS		CPFF		LMC		SYRACUSE, NY		1.409		0.000				0.334		2019-09		2.270		2019-11								0.000		4.013		

		AN/TPS-59 - Enhanced Software Development		SS		CPFF		LMC		SYRACUSE, NY		1.426		2.403		2018-08		3.394		2019-07		0.000										0.000		7.223		

		FTAS						TYAD		TOBYHANNA, PA		0.593		1.180		2018-03		0.000				0.000										0.000		1.773		

		Prior Year Cumulative Funding						VARIOUS		VARIOUS		84.632		0.000				0.000				0.000										0.000		84.632		

		Support

		AN/TPS-59 - Government Engineering Support						NSWC		PORT HUENEME, vCA		0.866		0.000				0.615		2018-11		0.000										0.000		1.481		

		AN/TPS-59 - GFE for Test Asset		C		CPFF		LMC		SYRACUSE, NY		1.034		0.000				0.770		2019-07		0.000										0.000		1.804		

		AN/TPS-59 - Engineering Support		C		FFP		MCSC		QUANTICO, VA		0.000		0.000				2.890		2018-11		3.614		2019-11								0.000		6.504		

		AN/TPS-59 - Engineering Support		SS		CPFF		LMC		SYRACUSE, NY		0.000		2.396		2018-06		0.000				0.000										0.000		2.396		

		VWC		C		CPFF		ONR		ST. LOUIS, MO		19.921		1.905		2018-02		0.813		2019-02		0.960		2020-02								Continuing		Continuing		Continuing

		Prior Year Cumulative Funding						VARIOUS		VARIOUS		48.391		0.000				0.000				0.000										0.000		48.391		

		Test and Evaluation

		AN/TPS-59 - Test & Evaluation		C		CPFF		NSWC, Corona		CORONA, CA		0.000		0.273		2018-08		1.396		2019-08		0.419		2020-08								0.000		2.088		

		AN/TPS-59 - GFE for Test Asset		C		CPFF		LMC		SYRACUSE, NY		0.000		0.000				0.000				0.817		2020-06								0.000		0.817		

		FTAS						MCTSSA		SAN DIEGO, CA		0.680		0.035		2018-02		0.000				0.000										0.000		0.715		

		VWC		C		CPFF		ONR		ST. LOUIS, MO		0.000		1.328		2018-05		0.315		2019-05		0.431		2020-05								0.000		2.074		

		Prior Year Cumulative Funding						VARIOUS		VARIOUS		3.968		0.000				0.000				0.000										0.000		3.968		

		Management Services

		AN/TPS-59 Engineering Support						MITRE		BEDFORD, MA		0.000		0.000				1.900		2018-12		1.900		2019-10								0.000		3.800		

		Prior Year Cumulative Funding						VARIOUS		VARIOUS		25.981		0.000				0.000				0.000										0.000		25.981		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		3772 / Information Related Capabilities (IRC)		

		Product Development

		MISO						JHU-APL		Laurel, MD		0.000		0.000				1.080		2019-04		2.062		2020-04								Continuing		Continuing		Continuing

		PAS						SSC-PAC		San Diego, CA		0.000		0.000				0.092		2019-03		0.390		2020-03								Continuing		Continuing		Continuing

		MARCIMS						NSWC-IH		Indian Head, MD		0.000		0.000				0.000				0.439		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		MISO						NAVSEA		Laurel MD		0.000		0.000				3.016		2019-02		1.900		2020-02								Continuing		Continuing		Continuing

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		3773 / Fire Coordination and Sensors		

		Product Development

		FTAS		C		FFP		AMRDEC		Huntsville, AL		0.000		0.000				1.246		2019-02		0.550		2020-02								0.000		1.796		

		FTAS						TYAD		Tobyhanna, PA		0.000		0.000				0.000				0.300		2019-11								0.000		0.300		

		FTAS						NSWC DD		Dahlgren, VA		0.000		0.000				0.000				0.450		2019-11								0.000		0.450		

		FTAS		C		CPFF		SSC LANT		Charleston, SC		0.000		0.000				0.000				0.329		2020-02								0.000		0.329		

		THS						Army		Huntsville, AL		0.000		0.000				0.678		2019-01		0.409		2020-01								Continuing		Continuing		Continuing

		AFATDS						DISA		Belleville, IL		0.000		0.000				4.456		2019-02		2.547		2020-02								0.000		7.003		

		AFATDS						FSED		Ft. Sill, OK		0.000		0.000				0.000				1.800		2020-01								0.000		1.800		

		AFATDS						ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.000				0.305		2020-03								0.000		0.305		

		AFATDS		C		FFP		CECOM/MITRE		Ft. Monmouth, NJ		0.000		0.000				0.000				0.361		2019-12								0.000		0.361		

		Test and Evaluation

		FTAS						MCTSSA		Camp Pendleton, CA		0.000		0.000				0.380		2019-02		0.000										0.000		0.380		

		AFATDS		C		FFP		MCTSSA		Camp Pendleton, CA		0.000		0.000				0.500		2019-02		0.100		2020-02								0.000		0.600		

		Management Services

		AFATDS		C		CPFF		CECOM/MITRE		Ft. Monmouth, NJ		0.000		0.000				0.650		2018-11		0.650		2019-12								0.000		1.300		

		1319 / 7		PE 0206313M / Marine Corps Comms Systems		9999 / Congressional Adds		

		Product Development

		AN/TPS-59 DREX RES EDM Production and Development		SS		CPFF		LMC		Syracuse, NY		0.000		5.561		2018-08		0.000				0.000										0.000		5.561		

		GBAD FWS-GFE						DLA		Philadelphia, PA		0.000		23.109		2018-07		0.000				0.000										0.000		23.109		

		GBAD FWS-GFE						PD CRAM		Redstone Arsenal		0.000		12.892		2018-07		0.000				0.000										0.000		12.892		

		GBAD FWS Integration						NSWC		Crane/SAIC		0.000		1.181		2018-10		0.000				0.000										0.000		1.181		

		Prior Year Cumulative Funding						Various		Various		13.184		0.000				0.000				0.000										0.000		13.184		

		Support

		AN/TPS-59 Program Support		C		FFP		AI		Stafford, VA		0.000		0.227		2018-11		0.000				0.000										0.000		0.227		

		GBAD FWS C2 Support						PD CRAM		Redstone Arsenal		0.000		0.999		2018-10		0.000				0.000										0.000		0.999		

		GBAD FWS Eng Support						NSWC		Crane/ SAIC		0.000		1.224		2018-07		0.000				0.000										0.000		1.224		

		Prior Year Cumulative Funding						Various		Various		8.768		0.000				0.000				0.000										0.000		8.768		

		Test and Evaluation

		AN/TPS-59 DREX DT1		SS		CPFF		LMC		Syracuse, NY		0.000		2.001		2018-08		0.000				0.000										0.000		2.001		

		AN/TPS-59 DREX SW Development and Test Environment		SS		CPFF		LMC		Syracuse, NY		0.000		2.913		2018-08		0.000				0.000										0.000		2.913		

		Prior Year Cumulative Funding						Various		Various		3.713		0.000				0.000				0.000										0.000		3.713		

		Management Services

		AN/TPS-59 Engineering Support		SS		FFP		MITRE		Bedford, MA		4.296		1.852		2018-09		0.000				0.000										0.000		6.148		

		1319 / 7		PE 0206335M / (U)Common Aviation Command and Control Sys (CAC2S)		3373 / Common Aviation Command and Control System (CAC2S)		

		Product Development

		Hardware Development						NSWC CD		Crane, IN		2.042		0.264		2017-11		0.000				0.000										0.896		3.202		

		Engineering Manufacturing and Development		C		FPIF		General Dynamics		Pheonix, AZ		3.800		0.000				0.000				0.000										16.544		20.344		59.922

		Software Development						NSWC DD		Dahlgren, VA		2.905		0.799		2017-11		0.000				0.000										0.000		3.704		

		Hardware and Software Engineering		C		CPIF		NSWC CD		Crane, IN		1.197		0.000				0.000				0.000										0.000		1.197		

		Support

		Travel						Travel		TBD		0.215		0.050		2017-10		0.039		2018-10		0.045		2019-10								Continuing		Continuing		Continuing

		Engineering Support						NSWC DD		Dahlgren, VA		1.563		0.908		2017-11		0.233		2018-11		0.292		2019-11								0.000		2.996		

		Acquisition Support						NSWC CD		Crane, IN		0.199		0.372		2017-11		0.241		2018-11		0.311		2019-11								0.000		1.123		

		Software Support		C		FFP		Raytheon Solipsys		Fulton, MD		0.000		0.000				0.000				0.180		2020-08								0.000		0.180		

		Software Support		C		FFP		Ternion		Huntsville, AL		0.000		0.000				0.000				0.180		2020-05								0.000		0.180		

		Prior Years Cumulative Funding						Various		Various		4.121		0.000				0.000				0.000										0.000		4.121		

		Test and Evaluation

		Testing and Evaluation						NSWC - Port Huenueme		Port Huenueme, CA		2.309		0.623		2017-11		0.442		2018-11		0.000										0.955		4.329		

		Testing and Evaluation						MCOTEA		Quantico, VA		3.038		0.000				0.000				0.000										3.465		6.503		

		Testing and Evaluation						MCTSSA		Camp Pendleton, CA		7.254		0.250		2017-11		0.118		2018-11		0.000										0.952		8.574		

		Testing and Evaluation						NSWC CD		Crane, IN		7.403		0.907		2017-11		0.878		2018-11		2.528		2019-11								7.445		19.161		

		Testing and Evaluation						NSWC DD		Dahlgren, VA		2.486		2.282		2017-11		2.289		2018-11		0.435		2019-11								0.000		7.492		

		Testing and Evaluation						NSWC Corona		Corona, CA		0.000		0.000				0.000				0.518		2019-11								0.000		0.518		

		Prior Years Cumulative Funding						Various		Various		8.624		0.000				0.000				0.000										0.000		8.624		

		Management Services

		Prior Years Cumulative Funding						Various		Various		2.732		0.000				0.000				0.000										0.000		2.732		19096.227

		Sensor Management		C		FFP		MITRE		Bedford, MA		2.573		0.521		2017-10		0.520		2018-10		0.000										2.958		6.572		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		1555 / Lt Armored Vehicle Prog		

		Product Development

		Product Development(MOD)		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.750		2020-01								Continuing		Continuing		Continuing

		ILS Data Development(MOD)		C		CPFF		TBD		TBD		0.000		0.000				0.000				0.196		2020-01								Continuing		Continuing		Continuing

		ILS DATA DEV (Reset)		C		CPFF		GDLS		London Ontario, Canada		16.053		2.346		2017-12		0.000				0.000										0.000		18.399		

		PRODUCT DEV/PROTOTYPES (Reset)		C		CPFF		GDLS		London Ontario, Canada		40.252		5.915		2017-12		0.000				0.000										0.000		46.167		

		Proj 1555: Prior Years Cumulative Funding						N/A		N/A		37.397		0.000				0.000				0.000										0.000		37.397		

		Support

		Proj 1555: Prior Years Cumulative Funding						N/A		N/A		11.860		0.000				0.000				0.000										0.000		11.860		

		Program Mgmt (Reset)						TACOM		Warren, MI		11.477		2.517		2017-12		0.000				0.000										0.000		13.994		

		Program Mgmt (MOD)						TACOM		Warren, MI		0.000		0.000				0.000				0.285		2019-10								Continuing		Continuing		Continuing

		Test and Evaluation

		Proj 1555: Prior Years Cumulative Funding						N/A		N/A		6.105		0.000				0.000				0.000										0.000		6.105		

		Devl/Oper T&E (Reset)						RTC		AL		1.593		1.554		2018-01		0.000				0.000										0.000		3.147		

		Management Services

		Scheduler (Reset)		C		FFP		FEDITC, LLC		Rockville, MD		0.030		0.061		2018-03		0.000				0.000										0.000		0.091		

		Proj 1555: Prior Years Cumulative Funding						N/A		N/A		1.080		0.000				0.000				0.000										0.000		1.080		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		1557 / Next Gen Armored Reconnaissance Vehicle (LAV replacement)		

		Support

		Program Mgmt - LAV						TACOM		Warren, MI		0.000		0.000				0.119		2019-01		0.000										0.000		0.119		

		Analysis of Alternatives (AoA)						TARDEC		Warren, MI		0.000		0.000				0.120		2019-01		0.000										0.000		0.120		

		Analysis of Alternatives (AoA)						AMSAA		Aberdeen Proving Grds, MD		0.000		0.000				0.661		2019-01		0.000										0.000		0.661		

		Management Services

		AoA Support Contract		C		FFP		HII-MDIS		Huntsville, AL		0.000		0.000				0.600		2019-01		0.000										0.000		0.600		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		1901 / MC Grnd Wpnry Prod Improvement		

		Product Development

		Company and Battalion Mortars						Picatinny Arsenal		Picatinny, NJ		2.722		0.379		2018-04		3.208		2019-02		0.000										Continuing		Continuing		Continuing

		Company and Battalion Mortars						NSWC, Crane		Crane, IN		0.000		0.000				7.850		2019-02		0.000										0.000		7.850		

		Company and Battalion Mortars						NSWC, Dahlgren		Dahlgren, VA		0.000		0.000				3.628		2019-02		0.000										0.000		3.628		

		Gunners Protection Kit		C		CPIF		MCSC		Quantico, VA		0.000		0.000				0.000				1.750		2019-12								Continuing		Continuing		Continuing

		Family of Infantry Weapons Systems						ARDEC		Picatinny, NJ		0.821		0.591		2018-06		1.000		2019-03		0.500		2020-02								0.000		2.912		

		Family of Infantry Weapons Systems		C		FFP		MCSC		Quantico, VA		0.000		0.479		2018-09		0.000				0.000										0.000		0.479		

		Family of Infantry Weapons Systems						NSWC		Crane, IN		0.000		0.000				0.250		2019-04		0.350		2020-03								0.000		0.600		

		Combat Optics						ARDEC		Picatinny, NJ		0.000		0.075		2018-04		1.728		2019-03		2.612		2020-03								0.000		4.415		

		Proj 1901: Prior Years Cum Funding (Product Dev)						Various		Various		5.497		0.000				0.000				0.000										0.000		5.497		

		Support

		Family of Infantry Weapons Systems						Travel/IMPAC		Quantico, VA		0.414		0.111		2018-09		0.145		2019-08		0.174		2020-03								Continuing		Continuing		Continuing

		Combat Optics						NSWC		Crane, IN		0.839		0.261		2017-12		0.257		2019-07		0.770		2020-07								Continuing		Continuing		Continuing

		Combat Optics						Travel/IMPAC		Quantico, VA		0.000		0.059		2018-07		0.000				0.000										0.000		0.059		

		Proj 1901: Prior Years Cum Funding (Support)						Various		Various		13.708		0.000				0.000				0.000										0.000		13.708		

		Test and Evaluation

		Combat Optics						NSWC		Crane, IN		0.184		0.443		2018-01		0.000				0.523		2020-04								0.000		1.150		

		Combat Optics						Army		Aberdeen, MD		0.109		0.055		2018-06		0.000				0.000										0.000		0.164		

		Combat Optics						DLA		Philadelphia, PA		0.249		0.198		2018-08		0.892		2019-03		0.000										0.000		1.339		

		Family of Infantry Weapons Systems						NSWC Crane		Crane, IN		0.875		0.200		2017-12		0.399		2019-01		0.726		2020-01								Continuing		Continuing		Continuing

		Family of Infantry Weapons Systems						NSWC		Crane, IN		0.452		0.150		2017-12		0.000				0.000										0.000		0.602		

		Proj 1901: Prior Years Cum Funding (T&E Eval)						Various		Various		12.973		0.000				0.000				0.000										0.000		12.973		

		Management Services

		Family of Infantry Weapons Systems		C		FFP		MCSC		Quantico, VA		0.927		0.159		2018-03		0.104		2019-03		0.152		2020-03								Continuing		Continuing		Continuing

		Combat Optics		C		FFP		MCSC		Quantico, VA		0.000		0.000				0.050		2019-03		0.050		2020-03								0.000		0.100		

		Escalation of Force Equipment		C		FFP		MCSC		Quantico, VA		0.000		0.057		2018-03		0.078		2019-03		0.000										Continuing		Continuing		Continuing

		Proj 1901: Prior Years Cum Funding (Mgmt Services)						Various		Various		1.027		0.000				0.000				0.000										0.000		1.027		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2086 / Soldier/Marine Enhancement		

		Product Development

		Prior Years Cumulative Funding						Marine Corps Systems Command		Quantico, VA		12.792		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Ammunition Life Cycle Management						NSWC		Indian Head, MD		0.719		0.366		2018-03		0.000				0.000										0.000		1.085		

		Ammunition Life Cycle Management						ARDEC		Picatinny Arsenal, NJ		0.000		0.430		2018-03		0.000				0.000										0.000		0.430		

		MERS Support						Marine Corps Systems Command		Quanico, VA		0.926		0.149		2018-10		0.160		2018-12		0.215		2019-10								0.000		1.450		

		MERS Technical Support						TBD		Norfolk, VA		0.000		0.177		2018-09		1.040		2019-04		0.000										0.000		1.217		

		MERS Technical Support		C		IDIQ		Various		Various		0.320		0.000				0.200		2019-03		0.100		2019-12								Continuing		Continuing		Continuing

		MERS Technical Support - PIA		C		CPFF		MCSC		Quantico, VA		1.128		0.995		2018-01		1.738		2018-12		2.000		2019-12								0.000		5.861		Continuing

		MERS Technical Support		C		CPFF		MCSC		Quantico, VA		0.000		0.693		2018-04		0.080		2019-02		0.224		2020-01								0.000		0.997		Continuing

		MERS Prior Years Cumulative Funding						Various		Various		4.785		0.000				0.000				0.000										0.000		4.785		

		Test and Evaluation

		MERS Developmental Test & Eval						DLA		Philadelphia, PA		0.395		0.423		2018-05		0.000				0.000										0.000		0.818		

		MERS Developmental Test & Eval						AFB		Hanscom		0.291		0.065		2018-09		0.000				0.000										0.000		0.356		

		MERS Developmental Test & Eval (Articles)						MCSC		Quantico, VA		0.150		0.120		2018-02		0.135		2019-05		0.000										0.000		0.405		

		MERS Prior Years Cumulative Funding						Various		Various		6.063		0.000				0.000				0.000										0.000		6.063		

		MEP  Prior Years Cumulative Funding		C		FFP		MCSC		Various		5.346		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2112 / Lightweight 155mm Howitzer		

		Product Development

		LW155 Product Improvements						ARDEC		Picatinny Arsenal, NJ		4.969		0.000				1.800		2018-10		0.000										0.000		6.769		Continuing

		Test and Evaluation

		Mobility and Firing Test						Yuma Proving Ground		Yuma, AZ		0.000		0.000				0.000				2.000		2020-06								0.000		2.000		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2237 / Amphibious Vehicle Test		

		Product Development

		Prior Years Cumulative Funding						Various		Various		2.430		0.000				0.000				0.000										0.000		2.430		

		Support

		Facility/Test Infrastucture		C		FFP		NAVFAC, SW		Camp Pendleton, CA		0.483		0.097		2017-10		0.325		2018-10		0.317		2019-10								Continuing		Continuing		Continuing

		Test Assets/Boat Operators		C		FFP		MCTSSA Camp Pend		Camp Pendleton, CA		0.637		0.670		2018-04		0.905		2019-04		0.909		2020-04								0.000		3.121		

		Test Assets/AAV Operators		C		FFP		MCTSSA Camp Pend		Camp Pendleton CA		0.624		0.948		2018-04		0.000				0.000										0.000		1.572		

		Vehicle Support						RCO Camp Pendleton		Camp Pendleton, CA		0.065		0.230		2017-10		0.086		2018-10		0.093		2019-10								Continuing		Continuing		Continuing

		Hazmat POL PPE						MCTSSA Camp Pendleton		Camp Pendleton, CA		0.330		0.083		2017-10		0.065		2018-10		0.084		2019-10								0.000		0.562		

		Crane Test Support		C		IDIQ		MCTSSA Camp Pendleton		Camp Pendleton, CA		0.085		0.105		2018-10		0.070		2019-10		0.074		2019-10								0.000		0.334		

		Test article fuel (J8)						AVTB		Camp Pendleton, CA		0.681		0.150		2017-10		0.070		2018-10		0.094		2019-10								0.000		0.995		

		EMS Support		C		CPFF		MCTSSA		Camp Pendleton, CA		0.000		0.150		2018-08		0.000		2018-12		0.000		2019-12								0.000		0.150		

		Test support Fuel (Diesel)						AVTB		Camp Pendleton, CA		0.600		0.140		2017-10		0.010		2018-10		0.083		2019-10								0.000		0.833		

		Dive Team Support		C		CPFF		MCTSSA		Camp Pendleton, CA		0.150		0.152		2018-03		0.000		2018-12		0.000		2019-12								0.000		0.302		

		Test and Evaluation

		Test Article Ops & Main						AVTB		Camp Pendelton, CA		1.433		0.186		2017-10		0.080		2018-10		0.201		2019-10								Continuing		Continuing		Continuing

		Test Equipment						AVTB		MCTSSA Camp Pendleton		0.315		0.251		2017-10		0.015		2018-10		0.095		2019-10								0.000		0.676		

		Management Services

		Data Management		C		FFP		MCTSSA Camp Pendleton		Camp Pendleton		1.618		0.580		2017-11		0.300		2018-11		0.409		2019-11								Continuing		Continuing		Continuing

		Lab and Tech Writer Supt.		C		FFP		MCTSSA Camp Pendleton		Camp Pendleton		0.872		0.630		2017-12		0.371		2018-11		0.461		2019-11								0.000		2.334		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2315 / Training Devices/Simulators		

		Product Development

		CACCTUS - SW Dev TO 3		C		IDIQ		Riptide Software, Inc.		Oviedo, FL		0.554		1.408		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		CACCTUS - SW Dev TO 4		C		IDIQ		Riptide Software, Inc.		Oviedo, FL		0.596		3.646		2018-08		1.700		2019-05		0.000										0.000		5.942		

		CACCTUS - SW Dev TO 5		C		IDIQ		Riptide Software, Inc.		Oviedo, FL		0.739		0.161		2018-04		1.321		2019-05		0.000										0.000		2.221		

		CACCTUS - SW Dev TO 6		C		IDIQ		Riptide Software, Inc.		Orlando, FL		0.000		0.000				0.000				1.504		2020-06								0.000		1.504		

		DVTE - SW Dev - VBS		SS		IDIQ		Bohemia Interactive		Orlando, FL		13.813		2.284		2018-05		2.408		2019-05		0.804		2020-04								Continuing		Continuing		Continuing

		Tactical Decision Kit		C		FFP		Tuva		Herndon, VA		7.200		0.000				0.000				0.000										0.000		7.200		

		MTWS - SW Dev Task 2		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		2.294		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MTWS - SW Dev Task 3		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		0.150		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MTWS - SW Dev Task 4		C		IDDQ		Cole Engineering Services Inc.		Orlando, FL		0.000		0.000				0.000				0.000										0.000		0.000		

		MTWS - SW Dev Task 5		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		0.097		0.000				0.000				0.000										0.000		0.097		

		MTWS - SW Dev Task 6		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		0.948		0.000				0.000				0.000										0.000		0.948		

		MTWS - SW Dev Task 7		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		2.217		0.000				0.000				0.000										0.000		2.217		

		MTWS - SW Dev Task 8		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		0.552		0.000				0.000				0.000										0.000		0.552		

		MTWS - Reengineering		C		IDIQ		RECOMPETE		TBD NEW VENDOR		0.000		5.221		2018-06		2.995		2019-08		1.156		2020-02								0.000		9.372		

		MTWS - SWDev Task 9		C		IDIQ		Cole Engineering, Inc.		Orlando, FL		0.000		0.932		2018-07		0.000				0.000										0.000		0.932		

		MTWS - SWDev Task 10		C		IDIQ		Cole Engineering, Inc.		Orlando, FL		0.000		0.382		2018-06		0.000				0.000										0.000		0.382		

		MTWS - SWDev Task 11		C		IDIQ		Cole Engineering, Inc.		Orlando, FL		0.000		0.912		2018-03		0.000				0.000										0.000		0.912		

		RTAM RISCon Development						PEOSTRI/TRADE		Orlando, FL		8.359		1.057		2017-12		1.068		2019-07		4.119		2019-12								Continuing		Continuing		Continuing

		SAVT - Tech Insertion		C		FFP		Riptide Software, Inc.		Orlando, FL		0.000		2.115		2019-03		0.000				0.000										0.000		2.115		

		ITRS (SITE) - Live Core System Upgrades		C		FFP		Cubic Defense		San Diego, CA		3.563		0.000				0.000				0.000										Continuing		Continuing		Continuing

		ITRS (SITE) - Consolidated Product Line Dev						PEOSTRI/TRADE		Orlando, FL		5.574		2.687		2017-12		2.361		2019-07		1.995		2019-12								Continuing		Continuing		Continuing

		Training Support - MTWS - SW Dev Task 2		C		IDIQ		Cole Engineering Services Inc.		Orlando, FL		0.294		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Training Support - LVC-TE AoA						NAVSEA		Washington, DC		0.675		0.309		2018-07		0.000				0.000										0.000		0.984		

		Training Simulation Support		C		IDIQ		TBD		TBD		0.000		0.000				0.000				0.348		2020-06								0.000		0.348		

		FoFTS SW Development						PEOSTRI/TRADE		Orlando, FL		0.000		1.836		2018-04		4.182		2019-07		1.635		2020-07								0.000		7.653		

		Prior Year Cumulative Funding						Not Specified		Not Specified		71.995		0.000				0.000				0.000										0.000		71.995		

		Support

		ITRS (SITE) - Travel						DTS		Various		0.095		0.029		2018-09		0.025		2019-09		0.000										0.000		0.149		

		Prior Year Cumulative Funding						Not Specified		Not Specified		15.797		0.000				0.000				0.000										0.000		15.797		

		Test and Evaluation

		Prior Year Cumulative Funding						Not Specified		Not Specified		0.002		0.000				0.000				0.000										0.000		0.002		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2503 / Initial Issue		

		Product Development

		Calibration and Maintenance Program						NSWC		Corona, CA		0.000		0.000				0.250		2018-11		0.250		2020-01								Continuing		Continuing		Continuing

		Family of Field Medical		C		FFP		MCSC		Quantico, VA		0.000		0.199		2018-03		0.686		2019-02		0.000										0.000		0.885		

		Cold Weather & Mountaineering						USA NSRDEC		Natick, MA		0.299		0.949		2018-04		0.814		2019-02		0.737		2020-02								Continuing		Continuing		Continuing

		Family of Shelters and Shelter Equipment						USA NSRDEC		Natick, MA		1.084		0.180		2017-11		0.000				0.177		2020-02								0.000		1.441		

		Load Bearing and Pack Systems						AFRL		Wright Patterson AFB		0.635		0.298		2018-02		0.298		2019-02		0.357		2020-02								Continuing		Continuing		Continuing

		Family of Field Medical						Natick		Natick, MA		1.232		0.136		2017-11		0.000				0.000										0.000		1.368		

		Individual Warfighting Equipment						USA NSRDEC		Natick, MA		0.570		0.187		2018-05		0.112		2019-02		0.134		2020-02								Continuing		Continuing		Continuing

		Marine Corps Uniforms						USA NSRDEC		Natick, MA		5.631		0.354		2018-01		0.482		2019-02		0.443		2019-12								Continuing		Continuing		Continuing

		Prior Year Cumulative Funding						Various		Various		21.760		0.000				0.000				0.000										0.000		21.760		

		Support

		Prior Year Cumulative Funding						Various		Various		1.096		0.000				0.000				0.000										0.000		1.096		

		Test and Evaluation

		Marine Corps Uniform						NCTRF		Natick, MA		0.290		0.118		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		Family of Field Medical						U.S. Army Aeromedical Research Lab		Ft. Rucker, AL		0.000		0.101		2018-07		0.120		2019-02		0.220		2020-03								0.000		0.441		

		Family of Field Medical						NSWC		Crane, ID		0.000		0.115		2018-05		0.000				0.115		2020-04								0.000		0.230		

		Family of Shelters & Shelter Equipment						NSWC		Crane, ID		0.000		0.093		2018-05		0.000				0.000										0.000		0.093		

		Family of Shelters and Shelter Equipment						Naval Surface AWarfare Center		Crane, ID		0.000		0.111		2017-12		0.000				0.000										0.000		0.111		

		Family of Field Medical						Naval Surface Warfare Center		CRANE		0.000		0.000		2018-08		0.120		2018-12		0.000										0.000		0.120		

		Family of Field Medical		C		FFP		MCSC		Qauntico, VA		0.000		0.000				0.000				0.434		2019-11								0.000		0.434		

		Family of Expeditionary Water Systems						NAVFAC		Port Hueneme, CA		0.000		0.000				0.400		2019-03		0.400		2020-03								0.000		0.800		

		Family of Combat Field Feeding						USA NSRDEC		Natick, MA		0.734		0.073		2017-10		0.100		2019-01		0.060		2020-01								Continuing		Continuing		Continuing

		Family of Expeditionary Water Systems						ATC		Aberdeen Proving Grd, MD		0.000		0.000				0.000				0.300		2020-03								0.000		0.300		

		Family of Expeditionary Fuel Systems						ARL		Aberdeen Proving Grd, MD		0.000		0.000				0.400		2019-03		0.400		2020-03								0.000		0.800		

		Family of Combat Field Feeding						ATC		Aberdeen, MD		0.000		0.172		2017-11		0.127		2019-01		0.000										0.000		0.299		

		Marine Corps Uniforms						USA NSRDEC		Natick, MA		0.767		0.094		2018-01		0.482		2019-02		0.442		2020-01								Continuing		Continuing		Continuing

		Family of Field Medical						USAARL		Ft. Rucker, AL		1.508		0.000				0.000				0.220		2020-01								Continuing		Continuing		Continuing

		Family of Shelters & Shelter Equipment						USA NSRDEC		Natick, MA		0.627		0.000				0.171		2019-01		0.000										0.000		0.798		

		Cold Weather and Mountaineering						USA NSRDEC		Natick, MA		1.997		0.762		2017-12		0.761		2019-02		0.755		2020-03								Continuing		Continuing		Continuing

		Family of Field Medical						NSWC		Dahlgren, VA		10.286		0.309		2018-08		0.000				0.000										0.000		10.595		

		Management Services

		Prior Year Cumulative Funding						Various		Various		0.361		0.000				0.000				0.000										0.000		0.361		

		Family of Field Medical						MARCORSYSCOM		Quantico, VA		0.000		0.040		2018-08		0.035		2019-08		0.000										0.000		0.075		

		Family of Shelters and Shelter Equipment						MCSC		Quantico, VA		0.000		0.000				0.014		2018-10		0.015		2019-10								0.000		0.029		

		Family of Field Medical						MCSC		Quantico, VA		0.000		0.000				0.040		2018-10		0.039		2019-10								0.000		0.079		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2513 / Body Armor		

		Product Development

		Ballistic Protection Systems						NSWC		Dahlgren, VA		0.204		0.273		2017-11		0.145		2019-04		0.280		2019-11								0.000		0.902		

		Ballistic Protection Systems						PM SPE Army		Ft Belvior		0.000		0.000				0.146		2019-02		0.000										0.000		0.146		

		Ballistic Protection Systems						USA NSRDEC		Natick MA		9.477		0.000		2017-12		0.402		2018-12		0.500		2019-12								0.000		10.379		

		Ballistic Protection Systems		C		FFP		NRL		Washington DC		16.439		0.422		2018-03		0.522		2019-02		0.550		2020-05								0.000		17.933		

		Ballistic Protection Systems						AFRL		Wright Parrerson, OH		4.559		0.968		2017-12		0.226		2019-05		0.200		2020-05								0.000		5.953		

		Ballistic Protection Systems						MCSC		Various		2.244		0.316		2018-03		0.696		2018-12		0.418		2019-12								0.000		3.674		

		Support

		Ballistic Protection Systems						NSRDEC		Natick, MA		0.351		0.520		2017-12		0.650		2018-12		0.650		2019-12								0.000		2.171		

		Ballistic Protection Systems						MCSC		Quantico, VA		0.000		0.324		2018-08		0.319		2019-08		0.311		2020-08								0.000		0.954		

		Ballistic Protection Systems						NCTRF:		Natick, MA		0.371		0.170		2018-02		0.270		2018-12		0.270		2019-12								0.000		1.081		

		Cumulative Funding Total						CECOM		MITRE SUPPORT		0.054		0.000				0.000				0.000										0.000		0.054		

		Test and Evaluation

		Ballistic Protection Systems						USA NSRDEC		Natick, MA		7.687		0.332		2018-04		0.100		2019-03		0.151		2020-03								0.000		8.270		

		Ballistic Protection Systems						USA ATC		Aberdeen Prv Grnd, MD		1.298		0.327		2018-05		0.385		2019-05		0.350		2020-05								Continuing		Continuing		Continuing

		Ballistic Protection Systems						NRL		Washington, DC		3.415		0.000		2017-12		0.000		2018-12		0.000										Continuing		Continuing		Continuing

		Ballistic Protection Systems						ARL		Various		0.488		0.230		2017-12		0.325		2019-01		0.321		2019-12								0.000		1.364		

		Ballistic Protection Systems						NAVAL Health research Center		Arlington, VA		0.000		0.323		2017-12		0.000		2018-12		0.000										0.000		0.323		

		Ballistic Protection Systems						NSWC		Indian Head, MD		0.188		0.000				0.000				0.000										0.000		0.188		

		Ballistic Protection Systems						NAVSEA		Washington, DC		0.103		0.000				0.000				0.000										0.000		0.103		

		Ballistic Protection Systems						DLA TLSP		Ft Belvior		0.000		0.000				0.199		2019-02		0.200		2020-02								0.000		0.399		

		Ballistic Protection Systems						AFRL		Wright Patterson, OH		0.000		0.000				0.125		2018-12		0.120		2019-12								0.000		0.245		

		Ballistic Protection Systems						MCSC		Quantico, VA		0.000		0.000		2018-05		0.460		2019-06		0.450		2020-03								0.000		0.910		

		Prior Year Cumulative Funding						Various		Various		4.198		0.000				0.000				0.000										0.000		4.198		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		2928 / Exp Indirect Fire Gen Supt Wpn Sys		

		Product Development

		HIMARS RSS intercom/Radio Integration						SPAWAR		Charleston, SC		0.000		0.000				0.000		2018-12		0.550		2019-12								0.000		0.550		

		NMESIS ASM OTA		C		BOA		MCSC		Quantico, VA		0.000		0.090		2018-09		0.000				0.000										0.000		0.090		

		HIMARS ASM Capabilities						Various		Various		0.000		0.677		2018-01		19.295		2019-01		0.000										0.000		19.972		

		HIMARS expeditionary radio capabilities						ARDEC: Redstone		Arsenal, AL		1.454		1.537		2018-01		0.000				0.000										0.000		2.991		

		HIMARS Comm Capabilities						Various		Various		0.873		0.677		2018-01		0.000				0.000										0.000		1.550		

		HIMARS Safety Engineering Support						NSWC		Indian Head, MD		0.000		0.000				0.000				0.098		2019-12								0.000		0.098		

		HIMARS Engineering Support						NSWC		Dahlgren, VA		0.000		0.000				0.000				0.250		2019-12								0.000		0.250		

		Test and Evaluation

		HIMARS anti-ship capabilities						various		various		0.000		0.000				3.453		2018-11		0.000										0.000		3.453		

		Prior year cumulative funding						various		various		5.820		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Prior year cumulative funding						Various		Various		5.644		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		3098 / Fire Support System		

		Product Development

		Prior Year Cumulative  Funding						Various		Various		117.783		0.000				0.000				0.000										0.000		117.783		

		FAM Development						NSWC		Dahlgren, VA		0.000		0.000				0.000				0.155		2020-01								0.000		0.155		

		CLRF						MCSC		MCSC		0.000		0.473		2018-02		3.167		2019-02		4.711		2020-02								Continuing		Continuing		Continuing

		Fire Support Mods						NAVSEA		Washington, DC		0.509		0.300		2018-07		0.000				0.000										0.000		0.809		

		Conventional Ground Ammunition						ARDEC		Picatinny, NJ		1.492		0.000				0.000				0.000										0.000		1.492		

		Fire Support Mods						ARDEC		Picatinny, NJ		0.851		1.380		2018-04		1.328		2019-01		1.011		2019-11								0.000		4.570		

		Fire Support Mods						NSWC		Dahlgren, VA		0.729		0.728		2018-01		0.390		2019-01		0.691		2019-11								0.000		2.538		

		Fire Support Mods						MCTSSA		San Diego, CA		0.000		0.000				0.473		2019-03		0.000										0.000		0.473		

		Fire Support Mods						Army Research Lab		Adelphi, MD		11.346		0.000				0.200		2019-01		0.000										0.000		11.546		

		Fires Support Mods (MMIM)						Army Research Lab		Adelphi, MD		1.352		0.355		2017-11		0.000				0.280		2019-11								0.000		1.987		

		Support

		Prior Years Cumulative Funding						Various		Various		2.615		0.000				0.000				0.000										0.000		2.615		

		FITV Engineering Support		C		CPFF		NATC		Carson City, NV		0.925		1.418		2018-08		0.000				0.000										0.000		2.343		

		FAM Engineering Support						NSWC		Dahlgren, VA		2.752		0.261		2018-01		0.321		2019-01		0.225		2020-01								0.000		3.559		

		Test and Evaluation

		FAM DPICM Replacement Munition Testing		C		BA		TBD		TBD		0.000		0.000				0.000				0.700		2020-01								0.000		0.700		

		Prior Year Cumulative Funding:  Fire Support Mods						Various		Various		8.549		0.000				0.000				0.000										0.000		8.549		

		Fire Support Mods						MCTSSA		San Diego, CA		0.000		0.000		2018-02		0.120		2018-12		0.000										0.000		0.120		

		FITV Snow Mobility Test		C		BOA		NATC		Carson City, NV		0.229		0.132		2017-11		0.000				0.000										0.000		0.361		

		Conventional Ground Ammunition						NSWC		Indian Head, MD		0.059		0.512		2018-07		0.000				0.000										0.000		0.571		

		Management Services

		Prior Year Cumulative Funding						Various		Various		0.526		0.000				0.000				0.000										0.000		0.526		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		3774 / Marine Corps Ammo		

		Product Development

		Ammunition Life Cycle Management						ARDEC		Picatinny, NJ		0.000		0.000				0.803		2018-12		0.776		2019-10								Continuing		Continuing		Continuing

		Conventional Ground Ammunition						NSWC IHEODTD		Indian Head, MD		0.000		0.000				0.318		2019-01		0.321		2020-03								Continuing		Continuing		Continuing

		Conventional Ground Ammunitionn						ARDEC		Picatinny NJ		0.000		0.000				0.200		2019-01		0.200		2020-03								Continuing		Continuing		Continuing

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		3775 / Family of Internally Transportable Vehicles (FITV)		

		Product Development

		ULTV Technology Demonstration		C		CPFF		NATC		Carson City, NV		0.000		0.000				0.245		2018-12		0.000										Continuing		Continuing		Continuing

		Test and Evaluation

		Testing Events		C		CPFF		NATC		Carson City, NV		0.253		0.000				0.000				1.180		2020-03								0.000		1.433		

		Operational Assesment		C		CPFF		NATC		Carson City, NV		0.000		0.000				0.000				1.000		2020-06								0.000		1.000		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		4002 / Family of Raid Reconnaissance		

		Product Development

		ARE, Various						MCSC		Quantico, VA		0.014		0.000				0.015		2019-06		0.000										Continuing		Continuing		Continuing

		ARE, Jumper Testing Capability						Yuma Proving Ground		Yuma, AZ		0.182		0.000				0.150		2019-04		0.000										Continuing		Continuing		Continuing

		ARC, MABK and RDOPTS						DLA Troop Support		Philadelphia, PA		0.133		0.000				0.000				0.000										Continuing		Continuing		Continuing

		ARC, A/M Tech Package						NSWC		Carderock		0.000		0.015		2018-01		0.000				0.000										0.000		0.015		

		ARC, Battery Chargin Sys		C		FFP		MCSC		Quantico		0.000		0.030		2018-02		0.000				0.010		2020-02								0.000		0.040		

		ADAD ULS-AIR						NAVAIR		PAX RIVER, MD		0.000		0.000				2.500		2019-05		0.335		2020-05								0.000		2.835		

		ADAD ULS-AIR						US Army RDECOm		Natick, MA		0.000		0.000				2.271		2019-05		0.000										0.000		2.271		

		ARC, E-DPD						MCSC		Quantico, VA		0.000		0.000				0.026		2018-12		0.192		2019-12								0.000		0.218		

		Support

		ARE, Sys Eng Support		C		FFP		MCSC		Quantico, VA		0.500		0.000				0.116		2019-03		0.000										Continuing		Continuing		Continuing

		ADAD, Sys Eng Support		C		FFP		MCSC		Quantico, VA		0.000		0.000				0.200		2019-03		0.000										0.000		0.200		

		ADAD Sys Eng Support						NAVAIR		PAX RIVER, MD		0.036		0.000				0.400		2019-03		0.150		2020-03								0.000		0.586		

		ADAD SYS Eng Support						US Army RDECOM		Natick, MA		0.000		0.000				0.469		2019-04		0.200		2020-04								0.000		0.669		

		Test and Evaluation

		ARE, Various (travel)						Various		Various		0.104		0.041		2018-06		0.043		2019-09		0.056		2020-09								Continuing		Continuing		Continuing

		ARC, DeBatts  Testing						NSWC		Carderock		0.009		0.000				0.060		2018-12		0.060		2019-12								0.000		0.129		

		ARE, PS2 FAT Dummy Drops						YPG		Yuma		0.000		0.278		2018-06		0.000				0.000										0.000		0.278		

		ARE, EMMPS Jumper Testing		C		FFP		MCSC		Quantico		0.046		0.092		2018-06		0.093		2019-06		0.094		2020-06								0.000		0.325		

		ADAD Software Testing						NRSDEC		Natick		0.000		0.000				0.583		2019-02		0.000										0.000		0.583		

		ARC, Various (travel)						Various		Various		0.053		0.035		2018-09		0.030		2019-09		0.040		2020-09								0.000		0.158		

		ARC, Dive Tablet						DLA Troop Support		Philadelphia, PA		0.000		0.035		2018-06		0.000				0.000										0.000		0.035		

		ADAD, ULS-AIR						NAVAIR		PAX RIVER, MD		0.000		0.000				0.300		2019-08		0.250		2020-08								0.000		0.550		

		ADAD, ULS-AIR						US ARMY, RDECOM		Natick, MA		0.000		0.000				0.300		2019-08		0.226		2020-08								0.000		0.526		

		1319 / 7		PE 0206623M / MC Ground Cmbt Spt Arms Sys		9999 / Congressional Adds		

		Product Development

		Polymer Cased Small Arms Ammunitions		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		4.400		2019-06		0.000				0.000										0.000		4.400		

		Lightweight Small Caliber Ammunition (LSCA) Phase IIA		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.463		2019-06		0.000										0.000		0.463		

		Lightweight Small Caliber Ammunition (LSCA) Phase IIB		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.550		2019-06		0.000										0.000		0.550		

		Lightweight Links		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.600		2019-06		0.000										0.000		0.600		

		Accelerated Aging		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				0.872		2019-06		0.000										0.000		0.872		

		Propellant Optimization		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				1.000		2019-06		0.000										0.000		1.000		

		Metal Injection Molding (MIM) Process Analysis		C		BOA		ARDEC		Picatinny Arsenal, NJ		0.000		0.000				2.000		2019-06		0.000										0.000		2.000		

		Support

		Program Monitoring						NSWC Indian Head		Indian Head, MD		0.000		0.600		2019-02		0.000				0.000										0.000		0.600		

		Lightweight Small Caliber Ammunition (LSCA) ARDEC Support						ARDEC		Picatinny Arsenal, NJ		0.000		0.000				1.120		2019-02		0.000										0.000		1.120		

		Lightweight Small Caliber Ammunition (LSCA) PM MAS Support						PM Manuever Ammunition Systems (MAS)		Picatinny Arsenal, NJ		0.000		0.000				0.230		2019-02		0.000										0.000		0.230		

		Lightweight Small Caliber Ammunition (LSCA) ARL Support						US Army Research Laboratory (ARL)		Adelphi, MD		0.000		0.000				0.090		2019-02		0.000										0.000		0.090		

		Lightweight Small Caliber Ammunition (LSCA) BSO Support						Ballistic Services Office (BSO)		Independence, MO		0.000		0.000				0.075		2019-02		0.000										0.000		0.075		

		Lightweight Small Caliber Ammunition (LSCA) ATC Support						Aberdeen Test Center (ATC)		Aberdeen Proving Grounds, MD		0.000		0.000				0.600		2019-02		0.000										0.000		0.600		

		Lightweight Small Caliber Ammunition (LSCA) USMC Support						NSWC Corona		Fallbrook, CA		0.000		0.000				0.400		2019-02		0.000										0.000		0.400		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		0201 / Logistical Veh Sys Replacement (LVSR)		

		Product Development

		LVSR Safety Mod Development		SS		FFP		Various		Various		1.928		0.096		2018-06		0.000				0.000										0.000		2.024		

		LVSR ECP Development		SS		FFP		Various		Various		2.054		0.143		2018-06		0.000				0.000										0.000		2.197		

		Prior Years Cumulative Funding		C		FFP		Various		Various		17.398		0.000				0.000				0.000										0.000		17.398		

		Support

		LVSR Engineer Change Support		SS		FFP		Various		Various		1.005		0.000				0.000				0.000										0.000		1.005		

		Prior Years Cumulative Funding						Various		Various		1.648		0.000				0.000				0.000										0.000		1.648		

		Test and Evaluation

		Prior Years Cumulative Funding						Various		Various		11.296		0.000				0.000				0.000										0.000		11.296		

		LVSR Armour Coupon Testing						Not Specified		Aberdeen Test Centyer		0.065		0.000				0.000				0.000										0.000		0.065		

		Management Services

		Prior Years Cumulative Funding						Various		Various		2.947		0.000				0.000				0.000										0.000		2.947		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		2316 / Combat Service Support Eng Equip		

		Product Development

		MRAP Modifications						VARIOUS		VARIOUS		1.131		0.225		2017-12		0.000				0.000										0.000		1.356		Continuing

		M1A1 Modifications - APS						TACOM		Warren, MI		4.438		9.514		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - FEP STS		SS		CPFF		Raytheon		McKinney, TX		0.335		0.400		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - FEP Symbology						Raytheon		Sacramento, CA		0.563		0.187		2018-08		0.000				0.000										0.000		0.750		

		M1A1 Modifications - Laser Upgrade						ARDEC		Picatinny, NJ		0.000		0.403		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - Communication Mod.						SSC LANT		Charleston, NC		0.000		0.200		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - TWMP						BENET Labs		Albany, NY		0.000		0.000		2017-11		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - APS / IMOD						TACOM		Warren, MI		1.850		1.993		2018-01		0.000				0.000										0.000		3.843		Continuing

		M1A1 Modifications - APS		C		CPFF		Raytheon		McKinney, TX		0.000		0.743		2018-03		0.000				0.000										0.000		0.743		

		M1A1 Modifications - GPS LP						MCSC		Quantico, VA		2.556		0.000				0.000				0.000										Continuing		Continuing		Continuing

		MRAP Engineering						ATC		Aberdeen, MD		2.315		0.129		2017-12		0.000				0.000										0.000		2.444		Continuing

		M1A1 Modifications - AGTS						PM TRASYS		Orlando, FL		3.177		0.000		2018-05		0.000				0.000										Continuing		Continuing		Continuing

		M1A1 Modifications - AIDATS EMD						ABERDEEN PROVING GROUND		Aberdeen, MD		3.465		0.000				0.000				0.000										0.000		3.465		

		M1A1 Modifications - ADL II						Picatinny Arsenal		Picatinny, NJ		1.174		1.406		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		Prior Year Cumulative. Funding						VARIOUS		VARIOUS		41.469		0.000				0.000				0.000										0.000		41.469		

		Support

		CPAC						TACOM		Warren, MI		0.525		0.788		2018-04		0.825		2019-04		0.850		2020-01								0.000		2.988		

		CPAC		C		FFP		NSWC-CD		Bethseda, MD		2.473		0.400		2018-05		0.500		2019-03		0.518		2020-01								0.000		3.891		

		Test and Evaluation

		MRAP FoV Ballistic Evaluations						ATC		Aberdeen, MD		3.246		0.162		2017-12		0.000				0.000										0.000		3.408		Continuing

		Engineer Modifcation Kits						Various		Various		0.614		1.089		2018-05		0.555		2019-02		0.517		2020-05								0.000		2.775		

		CPAC						NSWC-CD		Bethseda, MD		11.810		1.326		2017-12		1.495		2018-11		1.451		2019-11								0.000		16.082		

		Prior Year Cumulative Funding						Various		Various		5.616		0.000				0.000				0.000										0.000		5.616		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		2509 / Motor Transport Mod		

		Product Development

		IRV (M88A2) HERCULES						TACOM		Warren, MI		2.316		0.209		2018-04		0.000				0.000										Continuing		Continuing		Continuing

		MRAP Modifications						Various		Various		0.000		0.000				0.188		2018-12		0.203		2019-12								0.000		0.391		

		MRAP Engineering						ATC		ATC		0.000		0.000				0.129		2018-12		0.135		2019-12								0.000		0.264		

		LVSR						Various		Various		0.000		0.000				0.211		2019-02		0.213		2020-02								0.000		0.424		

		MTVR SLEP Development		C		FFP		OSHKOSH		Oshkosh, WI		0.000		0.000				0.000				0.588		2019-12								Continuing		Continuing		Continuing

		MTVR SLEP Research and Development						TARDEC		Warren, MI		0.000		0.000				2.446		2018-12		2.809		2019-12								Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						Various		Various		30.500		0.000				0.000				0.000										0.000		30.500		19.769

		Test and Evaluation

		P19 Reliability Testing		C		BOA		NATC		Carson City, NV		0.609		0.200		2017-12		0.000				0.000										Continuing		Continuing		Continuing

		FTT Durability Test/Analysis						NRL		Washington, DC		0.185		0.215		2017-11		0.205		2018-12		0.209		2019-12								Continuing		Continuing		Continuing

		MRAP FoV Ballistic Evaluations						ATC		ATC		0.000		0.000				0.209		2018-12		0.211		2019-12								0.000		0.420		

		MTM (Light) ECPs		C		CPFF		NATC		Carson City, NV		0.000		0.000				0.000				0.675		2020-02								0.000		0.675		

		MTM (Light)Testing/Analysis		C		BA		NATC		Carson City, NV		0.413		0.002		2018-09		0.653		2019-02		0.000										Continuing		Continuing		Continuing

		MTVR FE Testing and FUE						ATC		Aberdeen,MD		0.000		0.000				0.226		2018-11		0.000										0.000		0.226		

		MTVR ECP Test & Evaluation						Various		Various		0.000		0.000				0.600		2018-12		0.152		2019-12								0.000		0.752		

		MTVR ATC Testing						ATC		Aberdeen, MD		0.000		0.000				0.400		2018-11		0.400		2019-11								0.000		0.800		

		Prior Years Cumulative Funding						Various		Various		11.290		0.000				0.000				0.000										0.000		11.290		

		Management Services

		Prior Years Cumulative Funding						Various		Various		0.786		0.000				0.000				0.000										0.000		0.786		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		2510 / MAGTF CSSE & SE		

		Product Development

		MPE Micro Grid Storage/IPM		C		FFP		AFLCMC		HANSCOM AFB		1.570		1.624		2018-03		1.000		2018-11		0.152		2020-04								Continuing		Continuing		Continuing

		MPE IPD EMD		C		FFP		TBD		TBD		0.000		0.000				1.000		2019-03		0.000										Continuing		Continuing		Continuing

		MPE IPD Prototype Testing		C		FFP		ATC		Aberdeen, MD		0.000		0.000				1.350		2019-09		0.000										Continuing		Continuing		Continuing

		ECE SFRS Replacement						NSRDEC		NATICK, MA		0.000		0.642		2018-07		0.383		2018-11		0.000										Continuing		Continuing		Continuing

		APS MEHPS Testing						NSWC		CARDEROCK, MD		1.982		0.000				0.100		2019-01		0.000										Continuing		Continuing		Continuing

		APS MEHPS Solar Power		C		CPFF		UEC		CHARLESTON, SC		0.000		0.000				0.200		2018-11		0.100		2020-04								Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						VAR		VAR		17.246		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		Prior Years Cumulative Funding						VAR		VAR		0.059		0.000				0.000				0.000										0.000		0.059		

		Test and Evaluation

		ECE  SFRS Replacement Test & Evaluation						ABERDEEN TEST CENTER		ABERDEEN MD		0.262		0.000				0.114		2019-02		0.504		2019-11								Continuing		Continuing		Continuing

		APS MEHPS Testing (DT)						ABERDEEN TEST CENTER		ABERDEEN, MD		0.700		0.549		2018-06		1.233		2019-11		0.000										Continuing		Continuing		Continuing

		APS MEHPS User Evaluation						NSWC CARDEROCK		CARDEROCK MD		0.000		0.410		2018-02		0.635		2019-09		2.280		2020-01								Continuing		Continuing		Continuing

		APS MEHPS Lithium Battery Testing						NSWC		CARDERROCK, MD		0.000		0.000		2018-01		0.000				0.000										Continuing		Continuing		Continuing

		APS MEHPS Solar Panel Testing						ABERDEEN TEST CENTER		ABERDEEN MD		0.000		0.000		2018-07		0.000				0.000										Continuing		Continuing		Continuing

		Prior Year Cumulative Funding						Various		Various		7.619		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		MPE PM support for development and test mgmt		C		FFP		MCSC		Quantico, VA		2.425		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		2929 / Testing Measuring Diag Equip & SE		

		Product Development

		ATS Tech Eval & HW Digital Test						MCLC Albany		Albany, GA		0.776		0.588		2018-02		0.647		2019-02		0.572		2020-02								Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						N/A		N/A		5.443		0.000				0.000				0.000										0.000		5.443		

		Support

		Prior Years Cumulative Funding						N/A		N/A		3.978		0.000				0.000				0.000										0.000		3.978		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		3776 / Combat Track Vehicles Mod		

		Product Development

		M1A1 Mod - APS B-Kit		C		FFP		TACOM		Warren, MI		0.000		0.000				3.191		2019-01		0.457		2020-01								0.000		3.648		

		M1A1 Mod - APS A-Kit		C		CPFF		TACOM		Warren, MI		0.000		0.000				3.500		2019-01		2.521		2020-01								Continuing		Continuing		Continuing

		M1A1 Mod - APS / IMOD						TACOM		Warren, MI		0.000		0.000				3.100		2019-02		1.000		2020-03								Continuing		Continuing		Continuing

		M1A1 Mod - APS Eng Spt		C		CPFF		TACOM		Warren, MI		0.000		0.000				1.100		2019-03		0.000										Continuing		Continuing		Continuing

		M1A1 Mod - Electro-Optinc Spt						NVESD		Ft. Belvoir, VA		0.000		0.000				0.265		2018-11		0.270		2019-11								Continuing		Continuing		Continuing

		M1A1 Mod - TCM						SSC-LANT		Charleston, NC		0.000		0.000				0.125		2019-07		0.000										0.000		0.125		

		M1A1 Mod - AGTS						PM TRASYS		Orlando, FL		0.000		0.000				0.361		2019-07		0.000										0.000		0.361		

		M1A1 Mod - ADL II						ARDEC		Picatinny, NJ		0.000		0.000				0.250		2019-07		0.627		2019-12								0.000		0.877		

		M1A1 Mod - FEP STS		C		FFP		Raytheon		McKinney, TX		0.000		0.000				0.100		2019-07		0.690		2019-12								0.000		0.790		

		M1A1 Mod - TWMP		C		FFP		MCSC		Quantico, VA		0.000		0.000				0.050		2019-07		1.000		2020-02								0.000		1.050		

		M1A1 Mod - MAPS						TACOM		Warren, MI		0.000		0.000				0.000				0.925		2020-03								0.000		0.925		

		M88A2 HERCULES						TACOM		Warren, MI		0.000		0.000				0.359		2019-03		0.367		2020-03								0.000		0.726		

		Test and Evaluation

		M1A1 Mod - Survivability Layered Systems						TARDEC		Warren, MI		0.000		0.000				0.000				9.575		2020-03								0.000		9.575		

		M1A1 Mod - BMS						TACOM		Warren, MI		0.000		0.000				0.000				5.390		2020-02								0.000		5.390		

		M1A1 Mod - APS Test Spt						TACOM		Warren, MI		0.000		0.000				2.200		2019-01		2.400		2020-01								0.000		4.600		

		1319 / 7		PE 0206624M / Marine Corps Cmbt Services Supt		9C90 / MTVR Mod		

		Product Development

		ECP Development						NRL		Washington DC		0.148		0.105		2018-02		0.000				0.000										0.000		0.253		

		Prior Years Cumulative Funding						Various		Various		23.205		0.000				0.000				0.000										0.000		23.205		

		Support

		Energy Initiative						NSWC		Panama City, FL		1.008		0.197		2017-12		0.000				0.000										0.000		1.205		

		Prior Years Cumulative Funding						Various		Various		11.157		0.000				0.000				0.000										0.000		11.157		

		Test and Evaluation

		Energy Initiative Testing						Aberdeen Proving Ground		Aberdeen, MD		0.438		0.760		2018-01		0.000				0.000										0.000		1.198		

		Prior Years Cumulative Funding						Various		Various		13.016		0.000				0.000				0.000										0.000		13.016		

		Energy Efficiency Initiative  Development		C		FFP		Penn State University State College, PA		State College, PA		0.150		0.210		2018-01		0.000				0.000										0.000		0.360		

		1319 / 7		PE 0206625M / USMC Intelligence/Electronics Warfare Sys		2272 / Intel Command and Control (C2) Sys		

		Product Development

		CESAS						SPAWAR		CHARLESTON, SC		3.471		3.776		2017-12		4.383		2018-12		3.693		2019-12								Continuing		Continuing		Continuing

		CESAS						PT MUGU		PT MUGU, CA		0.000		0.000				2.000		2019-01		1.500		2020-01								0.000		3.500		

		IBR						VARIOUS		VARIOUS		0.210		0.469		2017-12		0.476		2018-12		0.480		2019-12								Continuing		Continuing		Continuing

		IAS						SPAWAR		CHARLESTON, SC		2.926		0.988		2017-11		0.000				0.000										0.000		3.914		

		IAS		C		CPFF		SPAWAR A3		CHARLESTON, SC		1.528		1.942		2018-02		3.905		2019-02		0.000										Continuing		Continuing		Continuing

		SCI COMMS		C		FFP		CECOM		ABERDEEN, MD		0.090		0.016		2019-08		0.114		2019-05		0.000										Continuing		Continuing		Continuing

		SCI COMMS		C		IDIQ		DLA-1		PHILADELPHIA, PA		0.000		0.131		2018-03		0.081		2019-02		0.312		2020-03								0.000		0.524		

		SCI COMMS		C		IDIQ		DLA-2		PHILADELPHIA, PA		0.000		0.147		2018-05		0.149		2019-05		0.147		2020-05								0.000		0.443		

		SCI COMMS		C		IDIQ		DLA-3		PHILADELPHIA, PA		0.000		0.076		2018-06		0.195		2019-08		0.000										0.000		0.271		

		TENCAP		C		IDIQ		NSMA		BOLLING AFB		0.098		0.000				0.000				0.000										0.000		0.098		

		TENCAP		C		IDIQ		SPAWAR-2		CHARLESTON, SC		0.092		0.000				0.000				0.000										0.000		0.092		

		TENCAP		C		CPFF		DTIC-1		FT. BELVOIR		12.633		0.000				0.000				0.000										0.000		12.633		

		TENCAP						SPAWAR		CHARLESTON, SC		1.990		0.450		2017-10		0.000				0.000										0.000		2.440		

		TENCAP		C		CPFF		DTIC-2		FT. BELVOIR		2.641		8.843		2017-10		0.000				0.000										0.000		11.484		

		CIHEP						SPAWAR3		CHARLESTON, SC		0.300		0.000				0.000				0.000										0.000		0.300		

		TCAC		C		CPFF		SPAWAR2		Charleston, SC		1.914		0.228		2018-01		0.800		2019-01		0.000										Continuing		Continuing		Continuing

		TCAC						SPAWAR8		San Diego, CA		11.121		2.809		2018-01		2.715		2019-01		0.000										Continuing		Continuing		Continuing

		JWICS		C		CPFF		DTIC-2		FT. BELVOIR		2.800		0.000				1.714		2019-09		0.000										Continuing		Continuing		Continuing

		TRSS						SPAWAR-A2		CHARLESTON, SC		0.293		1.118		2018-05		0.000				0.000										0.000		1.411		

		Terrestrial Collection						SPAWARTC		CHARLESTON, SC		0.000		0.000				1.088		2019-01		1.071		2019-11								Continuing		Continuing		Continuing

		TSCS						SPAWAR		CHARLESTON, SC		8.262		1.005		2018-03		4.695		2019-03		5.170		2020-03								Continuing		Continuing		Continuing

		TSCS		C		IDIQ		NSMA		BOLLING AFB		0.000		0.000				0.000				0.000										Continuing		Continuing		Continuing

		TSCS		C		FFP		DTIC		FT BELVOIR, VA		0.000		0.294		2018-04		0.000				0.000										Continuing		Continuing		Continuing

		TSCS						MITRE		STAFFORD, VA		0.000		0.000				0.350		2018-12		0.350		2019-12								0.000		0.700		

		Prior Years Cumulative Funding						Various		Various		29.929		0.000				0.000				0.000										0.000		29.929		

		Support

		CESAS						MCSC9		QUANTICO, VA		0.798		0.025		2018-09		0.039		2019-09		0.000										Continuing		Continuing		Continuing

		CESAS						NSWC DAHLGREN		DAHLGREN, VA		0.000		0.000				0.000				0.075		2019-11								0.000		0.075		

		IAS		C		CPFF		DTIC		Fort Belvoir, VA		2.039		0.662		2018-04		0.000				0.000										0.000		2.701		

		IAS		C		FFP		CECOM		FT. BELVOIR, VA		0.891		0.304		2017-10		0.000				0.000										Continuing		Continuing		Continuing

		IAS		C		CPFF		SPAWAR		Charleston, SC		0.000		0.000				0.567		2019-02		0.000										0.000		0.567		

		SCI COMMS						SPAWAR		Charleston, SC		0.172		0.000				0.106		2019-03		0.113		2020-02								Continuing		Continuing		Continuing

		TCAC						DTIC		FT Belvoir, VA		1.967		0.300		2018-04		0.000				0.000										0.000		2.267		

		TCAC						SPAWAR-P		San Diego, CA		3.568		0.000				0.276		2019-04		0.000										Continuing		Continuing		Continuing

		TCAC						MCSC26		QUANTICO, VA		0.043		0.015		2018-09		0.015		2019-09		0.000										Continuing		Continuing		Continuing

		Terrestrial Collection						NSWC CRANE		Crane, IN		0.000		0.000				1.000		2019-04		0.000										Continuing		Continuing		Continuing

		TSCS						MCSC20		QUANTICO, VA		0.158		0.035		2018-08		0.000				0.000										Continuing		Continuing		Continuing

		Prior Years Cumulative Funding						Not Specified		Not Specified		2.687		0.000				0.000				0.000										0.000		2.687		

		Test and Evaluation

		CESAS						SPAWAR		CHARLESTON, SC		0.000		0.000				0.000				0.500		2019-12								0.000		0.500		

		SCI COMMS		C		CPIF		MCSC		QUANTICO, VA		0.050		0.000				0.000				0.148		2020-03								Continuing		Continuing		Continuing

		SCI COMMS		C		FFP		CECOM		ABERDEEN, MD		0.000		0.000				0.005		2019-02		0.000										0.000		0.005		

		SCI COMMS		C		IDIQ		DLA		PHILADELPHIA, PA		0.000		0.000				0.056		2019-05		0.000										0.000		0.056		

		IAS		C		FFP		DTIC		FT. BELVOIR, VA		0.299		0.500		2018-04		0.000				0.000										0.000		0.799		

		IAS						SPAWAR		CHARLESTON, SC		0.000		0.461		2017-11		1.700		2019-02		0.000										Continuing		Continuing		Continuing

		TCAC		C		CPFF		SPAWAR8		CHARLESTON, SC		1.131		0.586		2018-02		0.971		2019-02		0.000										Continuing		Continuing		Continuing

		TCAC		C		CPFF		SPAWAR9		SAN DIEGO, CA		1.461		1.054		2018-01		1.563		2019-01		0.000										Continuing		Continuing		Continuing

		CIHEP						SPAWAR-A4		CHARLESTON, SC		0.875		0.107		2017-11		0.332		2018-11		0.113		2019-11								Continuing		Continuing		Continuing

		CIHEP						NSWC-DNA		VIRGINIA BEACH, VA		0.000		0.575		2017-11		0.000		2018-11		0.225		2019-11								0.000		0.800		

		G-BOSS						NSWC CRANE		CRANE, IN		0.000		1.782		2019-02		0.000				0.000										0.000		1.782		

		MSIDS						SPAWAR		CHARLESTON, SC		0.000		0.169		2018-04		0.000				0.000										0.000		0.169		

		TRSS						SPAWAR-A1		CHARLESTON, SC		0.000		0.474		2019-02		0.000				0.000										0.000		0.474		

		Terrestrial Collection						SPAWAR		CHARLESTON, SC		0.000		0.000				0.174		2019-02		0.000										Continuing		Continuing		Continuing

		Terrestrial Collection		C		CPFF		NSWC CRANETC		CRANE, IN		0.000		0.000				1.227		2019-08		0.000										Continuing		Continuing		Continuing

		TSCS						SPAWAR		CHARLESTON, SC		2.676		1.289		2017-12		0.650		2018-12		1.077		2019-12								Continuing		Continuing		Continuing

		TSCS		C		IDIQ		NSMA		BOLLING AFB		0.000		0.000				0.000				0.000										0.000		0.000		

		TSCS		C		FFP		DTIC		FT BELVOIR, VA		0.000		0.000				0.000				0.000										0.000		0.000		

		Prior Years Cumulative Funding						Various		Various		8.033		0.000				0.000				0.000										0.000		8.033		

		1319 / 7		PE 0206625M / USMC Intelligence/Electronics Warfare Sys		3771 / Tactical Exploitation of National Capabilities (TENCAP)		

		Product Development

		TENCAP		C		CPFF		DTIC		FT BELVOIR, VA		0.000		0.000				6.025		2018-11		6.019		2019-11								Continuing		Continuing		Continuing

		TENCAP						SSCLANT		CHARLESTON, SC		0.000		0.000				0.450		2018-10		0.465		2019-10								Continuing		Continuing		Continuing

		1319 / 7		PE 0206629M / (U)Amphibious Assault Vehicle		2938 / Amphibious Assault Vehicle		

		Product Development

		Syst Design & Dev / EMD		C		FFP		MCSC/SAIC		Charleston, SC		110.706		27.366		2018-02		12.898		2019-02		0.000										Continuing		Continuing		Continuing

		Syst Design & Dev		C		FFP		Various		Various		0.000		0.000				0.000				3.478		2020-02								0.000		3.478		

		Other Product Development		C		BA		Various		Various		5.144		0.884		2018-03		0.931		2019-03		0.246		2020-03								Continuing		Continuing		Continuing

		Support

		Travel						Various		Various		0.778		0.250		2017-10		0.047		2018-10		0.047		2019-10								Continuing		Continuing		Continuing

		In-House Technical Support						Various		Various		17.528		3.750		2018-02		2.378		2019-02		1.356		2020-02								Continuing		Continuing		Continuing

		Test and Evaluation

		Developmental Testing (DT)						Various		Various		7.391		9.590		2018-02		0.000				0.349		2020-02								Continuing		Continuing		Continuing

		Operational Testing (OT)						MCOTEA		Quantico, VA		1.022		0.000				1.357		2019-03		0.000										Continuing		Continuing		Continuing

		Live Fire Test and Evaluation (LFT&E)						Various		Various		3.646		4.993		2018-03		0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		Management Support Svcs		C		FFP		MCSC		Quantico, VA		6.802		5.174		2018-04		1.996		2019-04		0.000										Continuing		Continuing		Continuing

		Engineering and Technical Services						Various		Various		12.735		1.397		2018-03		1.083		2019-03		0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0207161N / Tactical Aim Missiles		0457 / AIM-9X		

		Product Development

		Primary Hardware & Software Development		SS		CPFF		Raytheon Missile Systems		Tucson, AZ		103.543		22.255		2018-03		22.594		2019-02		8.236		2020-02								4.097		160.725		160.725

		Aircraft Integration - USG						NAWCWD		China Lake, CA		23.724		0.372		2017-11		0.000				0.000										0.000		24.096		

		USG Systems Engineering & Project Managment Support						NAWC AD		Patuxent River, MD		1.277		0.361		2018-01		0.368		2019-02		0.375		2020-02								0.000		2.381		

		USG Systems Engineering & Project Managment Support						NAWCWD		China Lake, CA		7.703		3.957		2017-12		4.087		2019-02		0.000										0.000		15.747		

		Prior Year Prod Dev cost no longer funded in the FYDP						Various		Various		267.484		0.000				0.000				0.000										0.000		267.484		

		Support

		Engineering Tech Support						Various		Various		0.000		0.147		2018-05		0.000				0.000										0.000		0.147		

		Prior Year Support Costs		C		CPFF		Various		Various		2.374		0.000				0.000				0.000										0.000		2.374		

		Test and Evaluation

		Oper Test & Eval						COMOPTEVFOR		Norfolk, VA		8.968		0.845		2018-02		3.933		2019-03		3.973		2020-03								0.511		18.230		

		Oper Test & Eval (NAWC CL) (GOVT)						NAWCWD		China Lake, CA		11.414		5.919		2017-12		8.932		2019-03		6.797		2020-03								3.251		36.313		

		Prior year T&E cost no longer funded in the FYDP						Various		Various		40.382		0.000				0.000				0.000										0.000		40.382		

		Management Services

		Transportation - Material						NAVAIR		Patuxent River, MD		0.603		0.075		2017-10		0.075		2018-10		0.075		2019-10								0.000		0.828		

		Travel - Obligation throughout the year						NAWCAD		Patuxent River, MD		3.246		0.132		2017-10		0.132		2018-10		0.032		2019-10								0.129		3.671		

		Prior Year Mgmt cost no longer funded in the FYDP						Various		Various		8.033		0.000				0.000				0.000										0.000		8.033		

		1319 / 7		PE 0207163N / AMRAAM		0981 / AMRAAM		

		Product Development

		Primary Hdw Development (EGLIN)		SS		CPAF		RAYTHEON COMPANY		Tucson AZ		84.863		9.175		2018-01		11.444		2019-01		18.935		2020-01								133.619		258.036		258.036

		Award Fees (EGLIN)		SS		CPAF		RAYTHEON COMPANY		Tucson AZ		13.480		1.619		2018-01		2.019		2019-01		3.342		2020-01								23.580		44.040		44.040

		Primary Hdw Development (NAWCAD)						NAWCAD		Patuxent River MD		4.014		0.296		2017-11		0.302		2018-11		0.307		2019-11								2.684		7.603		

		Prior Years Dev Cost no longer funded in the FYDP						Various		Various		26.921		0.000				0.000				0.000										0.000		26.921		

		Primary Hdw Development (NAWCWD)						NAWCWD		China Lake, CA		0.000		5.556		2018-05		0.000				0.000										0.000		5.556		

		Support

		Development Support (NSMA)						NAVY SYST MGT ACT		Arlington VA		4.500		0.000		2018-01		0.000		2019-01		0.000										0.000		4.500		

		Prior Years Support costs no longer funded in the FYDP						Various		Various		19.295		0.000				0.000				0.000										0.000		19.295		

		Test and Evaluation

		Dev Test & Eval  (NAWCWD)						NAWCWD		China Lake CA		32.194		11.337		2017-11		12.977		2018-11		14.927		2019-11								52.933		124.368		

		Oper Test & Eval						COMOPTEVFOR		Norfolk, VA		0.595		1.011		2018-03		0.995		2019-03		1.013		2020-03								8.829		12.443		

		Management Services

		Program Management Support		C		CPFF		PMA-259		Patuxent River, MD		0.000		0.424		2018-03		0.432		2019-03		0.440		2020-03								1.674		2.970		2.970

		Travel						PMA-259		Eglin AFB FL		3.400		0.068		2017-10		0.066		2018-10		0.065		2019-10								0.521		4.120		

		Prior Years Mgmt Costs no longer funded in the FYDP						Various		Various		4.002		0.000				0.000				0.000										0.000		4.002		

		1319 / 7		PE 0303109N / Satellite Communications (Space)		0728 / EHF SATCOM Terminals		

		Product Development

		Software Development Engineering		C		CPFF		NUWC		Newport, RI		0.000		0.000				0.000				3.067		2020-01								Continuing		Continuing		Continuing

		Software Development Engineering						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.515		2020-01								Continuing		Continuing		Continuing

		WAMS Design Development		C		CPIF		TBD		TBD		0.000		0.000				0.000				9.720		2020-02								Continuing		Continuing		Continuing

		MAT Studies and Design Development						MIT/LL		Lexington, MA		0.000		0.000				0.000				6.700		2020-02								0.000		6.700		

		Support

		Software Integration/Government Oversight						NUWC		Newport, RI		0.000		0.000				0.000				1.394		2019-11								Continuing		Continuing		Continuing

		Software Integration Support						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.745		2019-11								Continuing		Continuing		Continuing

		Software Engineering Support		C		CPFF		SYSTECH		San Diego, CA		0.000		0.000				0.000				2.163		2019-11								Continuing		Continuing		Continuing

		WAMS Studies and Design						MIT/LL		Lexington, MA		0.000		0.000				0.000				0.500		2020-01								Continuing		Continuing		Continuing

		WAMS Cybersecurity Engineering						NSA		Fort Meade, MD		0.000		0.000				0.000				0.275		2020-01								Continuing		Continuing		Continuing

		MAT Studies and Design						NUWC		Newport, RI		0.000		0.000				0.000				1.600		2020-02								0.000		1.600		

		MAT Cybersecurity Engineering Support		C		BA		SYSTECH		San Diego, CA		0.000		0.000				0.000				0.800		2019-10								0.000		0.800		

		MAT Cybersecurity Engineering						NSA		Fort Meade, CA		0.000		0.000				0.000				0.600		2019-12								0.000		0.600		

		MAT Engineering Support		C		CPFF		NUWC		Newport, RI		0.000		0.000				0.000				1.500		2019-12								0.000		1.500		

		Test and Evaluation

		Technology Insertion						COTF		Norfolk, VA		0.000		0.000				0.000				0.150		2020-01								0.000		0.150		

		WAMS Development Test and Evaluation						SSC PAC		San Diego, CA		0.000		0.000				0.000				2.265		2019-11								Continuing		Continuing		Continuing

		Management Services

		Contract Management		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				0.200		2019-11								Continuing		Continuing		Continuing

		Program Management		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				1.300		2019-11								Continuing		Continuing		Continuing

		Travel						SPAWAR		Various		0.000		0.000				0.000				0.050		2019-11								Continuing		Continuing		Continuing

		MAT Contracts Management		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				0.800		2019-11								0.000		0.800		

		1319 / 7		PE 0303138N / Consolidated Afloat Network Ent Services(CANES)		0725 / Communication Automation		

		Product Development

		Systems Engineering-ADNS						SSC		PAC/LANT		0.000		0.000				0.000				0.493		2019-12								Continuing		Continuing		Continuing

		Systems Engineering-ADNS						NUWC		Newport, RI		0.000		0.000				0.000				0.164		2019-10								Continuing		Continuing		Continuing

		Systems Engineering-ADNS-DC		C		CPFF		NUWC		Newport, RI		0.000		0.000				0.000				0.041		2020-03								Continuing		Continuing		Continuing

		Integration and Test-ADNS		C		CPFF		SSC		PAC		0.000		0.000				0.000				0.041		2020-03								Continuing		Continuing		Continuing

		Support

		Certification Authority-ADNS		C		CPFF		BAH		San Diego, CA		0.000		0.000				0.000				0.082		2020-01								0.000		0.082		

		1319 / 7		PE 0303138N / Consolidated Afloat Network Ent Services(CANES)		9C87 / CANES Integration		

		Product Development

		Prior Year Product Development						Various		Various		179.731		0.000				0.000				0.000										0.000		179.731		179.731

		Primary Hardware Development						SSC		San Diego, CA and Charleston, SC		0.000		8.620		2017-11		8.646		2018-11		7.844		2019-11								63.100		88.210		100.000

		Primary Software Development						SSC		San Diego, CA and Charleston, SC		0.000		7.804		2017-11		9.721		2018-11		9.073		2019-11								70.944		97.542		110.000

		Systems Engineering		C		CPFF		Booz Allen Hamilton (BAH)		San Diego, CA		0.000		0.315		2017-12		0.670		2018-12		0.627		2019-12								4.890		6.502		8.000

		Systems Engineering						SSC		San Diego, CA and Charleston, SC		0.000		4.481		2017-12		2.750		2018-12		2.573		2019-12								20.070		29.874		30.000

		Systems Engineering						US ARMY CECOM (MITRE)		San Diego, CA		0.000		0.827		2017-11		0.790		2019-03		0.776		2019-11								5.766		8.159		10.000

		Support

		Prior Year Support						Various		Various		5.244		0.000				0.000				0.000										0.000		5.244		5.244

		Studies & Design						SSC		San Diego, CA		0.000		0.150		2017-11		0.460		2018-11		0.430		2019-11								3.357		4.397		5.000

		Certification Authority		C		CPFF		NSMA		Washington, DC		0.000		0.377		2018-04		0.000				0.000										0.000		0.377		0.500

		Certification Authority		C		CPFF		Booz Allen Hamilton (BAH)		San Diego,CA		0.000		0.863		2017-12		0.450		2018-12		0.421		2019-12								3.284		5.018		7.000

		Test and Evaluation

		Prior Year Test & Evaluation						Various		Various		5.649		0.000				0.000				0.000										0.000		5.649		5.649

		Operational Test & Evaluation						JITC		Fairfax, VA		0.000		0.167		2018-02		0.150		2019-02		0.250		2020-02								1.095		1.662		2.000

		Operational Test & Evaluation						SSC		San Diego, CA		0.000		0.165		2017-11		0.000				0.000										0.000		0.165		0.500

		Development Test & Evaluation						DTIC		Ft Belvoir, VA		0.000		0.373		2018-02		0.000				0.000										0.000		0.373		0.500

		Management Services

		Prior Year Management Services						Various		Various		12.239		0.000				0.000				0.000										0.000		12.239		12.239

		Program Management		C		CPFF		STF		San Diego, CA		0.000		0.055		2017-12		0.060		2018-12		0.058		2019-12								0.438		0.611		1.000

		1319 / 7		PE 0303140N / Information Sys Security Program		0734 / Communications Security R&D		

		Product Development

		Hardware Development (WR)						SSC PAC		San Diego, CA		12.208		2.953		2017-10		2.750		2018-10		2.641		2019-10								Continuing		Continuing		Continuing

		Hardware Development		C		CPFF		SSC PAC		San Diego, CA		3.376		0.869		2017-12		0.809		2018-12		0.777		2019-12								Continuing		Continuing		Continuing

		Hardware Development (WR)						SSC LANT		Charleston, SC		5.074		0.570		2017-10		0.531		2018-10		0.510		2019-10								Continuing		Continuing		Continuing

		Hardware Development		C		CPFF		SSC LANT		Charleston, SC		1.759		1.068		2018-01		0.995		2019-01		0.956		2020-01								Continuing		Continuing		Continuing

		Software Development (WR)						SSC PAC		San Diego, CA		23.718		8.831		2017-10		7.746		2018-10		6.860		2019-10								Continuing		Continuing		Continuing

		Software Development		C		CPFF		SSC PAC		San Diego, CA		6.693		5.610		2017-12		5.040		2018-12		4.840		2019-12								Continuing		Continuing		Continuing

		Software Development (WR)						SSC LANT		Charleston, SC		6.512		2.232		2017-10		2.079		2018-10		1.997		2019-10								Continuing		Continuing		Continuing

		Software Development		C		CPFF		SSC LANT		Charleston, SC		9.305		4.138		2018-01		3.854		2019-01		3.701		2020-01								Continuing		Continuing		Continuing

		Software Development						MITRE		McLean, VA		2.822		2.022		2017-12		1.883		2018-12		1.808		2019-12								Continuing		Continuing		Continuing

		Software Development						Various		Various		66.988		0.532		2017-12		0.495		2018-12		0.475		2019-12								Continuing		Continuing		Continuing

		Software Development		C		CPFF		BAH		San Diego, CA		5.726		2.801		2018-01		2.609		2019-01		2.506		2020-01								Continuing		Continuing		Continuing

		Software Development						GTRI		Atlanta, GA		8.821		7.873		2018-01		6.266		2019-01		6.017		2020-01								Continuing		Continuing		Continuing

		Software Development						NSMA		San Diego, CA		2.113		1.631		2017-12		1.519		2018-10		1.459		2019-10								Continuing		Continuing		Continuing

		Software Development						NRL		Washington DC		2.155		0.903		2017-12		0.841		2018-10		0.808		2019-10								Continuing		Continuing		Continuing

		Development (PY)						Various		Various		190.205		0.000				0.000				0.000										0.000		190.205		

		Support

		Architecture						Various		Various		5.663		0.248		2017-10		0.231		2018-10		0.222		2019-10								Continuing		Continuing		Continuing

		Architecture						SSC LANT		Charleston, SC		2.029		0.473		2017-10		0.441		2018-10		0.424		2019-10								Continuing		Continuing		Continuing

		Studies & Design						Various		Various		6.255		0.415		2017-10		0.387		2018-10		0.372		2019-10								Continuing		Continuing		Continuing

		Requirements Analysis		C		CPFF		BAH		San Diego, CA		5.847		0.416		2018-01		0.387		2019-01		0.372		2020-01								Continuing		Continuing		Continuing

		Test and Evaluation

		System DT&E						SSC PAC		San Diego, CA		37.965		0.333		2017-10		0.310		2018-10		0.298		2019-10								Continuing		Continuing		Continuing

		System DT&E						COTF		Norfolk, VA		1.307		0.729		2017-12		0.679		2018-12		0.652		2019-12								Continuing		Continuing		Continuing

		System DT&E		C		CPFF		BAH		San Diego, CA		1.360		0.858		2018-01		0.799		2019-01		0.767		2020-01								Continuing		Continuing		Continuing

		Management Services

		Program Management		C		CPFF		BAH		San Diego, CA		29.385		1.399		2018-01		1.303		2019-01		1.251		2020-01								Continuing		Continuing		Continuing

		1319 / 7		PE 0303140N / Information Sys Security Program		3230 / Information Assurance		

		Support

		Development Support						NRL		Washington, DC		18.019		2.406		2017-11		2.274		2018-11		2.140		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0305204N / Tactical Unmanned Aer Vehicles		2478 / Tactical Control System		

		Product Development

		Primary Software Development 2		SS		CPIF		Raytheon		Falls Church,VA		45.272		7.034		2017-12		7.742		2018-12		8.660		2019-12								57.947		126.655		126.655

		Prior Year Cost no longer Funded in the FYDP		C		CPAF		Raytheon		Falls Church,VA		195.332		0.000				0.000				0.000										0.000		195.332		195.332

		Primary Software Development 2		SS		CPIF		NGC		San Diego, CA		0.173		0.000				0.000				0.000										0.000		0.173		0.173

		Test and Evaluation

		Development Test and Evaluation						Various		Various		1.346		0.026		2017-11		0.027		2018-11		0.028		2019-11								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support						Various		Various		3.983		0.245		2017-11		0.268		2018-11		0.258		2019-11								Continuing		Continuing		Continuing

		Government Engineering Support						Various		Various		10.407		0.283		2017-11		0.268		2018-11		0.274		2019-11								Continuing		Continuing		Continuing

		Program Management Support						Various		Various		4.947		0.158		2017-11		0.199		2018-11		0.205		2019-11								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.392		0.024		2017-11		0.025		2018-11		0.026		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0305205N / (U)UAS Integration and Interoperability		3379 / Common Control System		

		Product Development

		Primary Software Development (Increment I)		C		CPFF		Raytheon		Dulles, VA		31.946		9.781		2017-12		2.095		2019-01		0.000										0.000		43.822		43.822

		Primary Software Development - Software Services (Increment II)		C		CPFF		TBD		TBD		0.000		0.000		2018-05		5.831		2019-02		16.023		2019-11								Continuing		Continuing		Continuing

		Studies & Analysis (Increment III)						TBD		TBD		0.000		0.000				0.000				1.869		2020-01								Continuing		Continuing		Continuing

		Advanced Development						NAWC-WD		China Lake, CA		3.975		1.379		2017-11		1.925		2018-11		1.500		2019-11								Continuing		Continuing		Continuing

		Software Cyber Modeling		C		CPFF		JHU APL		Baltimore, MD		2.000		0.000				0.000				2.100		2020-01								Continuing		Continuing		Continuing

		Architecture Development		C		CPFF		SEI		Hanscom, MA		1.205		0.150		2017-11		0.000				0.000										0.000		1.355		1.355

		Architecture Development		C		CPFF		NRL		Washington, DC		2.330		0.000				0.000				0.000										0.000		2.330		2.330

		Architecture Development						Various		Various		3.605		0.000		2018-02		0.000		2018-11		0.000		2019-11								0.000		3.605		3.605

		SSA - Software Integration		C		CPFF		Raytheon		Dulles, VA		0.000		1.500		2018-02		5.628		2018-11		7.660		2019-11								Continuing		Continuing		Continuing

		Support

		Systems Engineering						NAWC-AD		Pax River, MD		7.459		3.268		2017-11		3.713		2018-11		8.678		2019-11								Continuing		Continuing		Continuing

		Lead Systems Engineering and Integration						NAWC-WD		Pt Mugu, CA		2.995		0.000				0.000				0.000										0.000		2.995		2.995

		Systems Engineering		C		CPFF		Engility		Pax River, MD		0.756		0.000				0.000				0.000										0.000		0.756		0.756

		Systems Engineering Integration Test		C		CPFF		Booz Allen		Pax River, MD		2.714		0.000				0.000				0.000										0.000		2.714		2.714

		Systems Engineering Study		C		CPFF		CNA		Alexandria, VA		0.800		0.000				0.000				0.000										0.000		0.800		0.800

		Systems Engineering						Various		Various		1.666		0.000				0.000				0.000										0.000		1.666		1.666

		Systems Engineering Technical Agent		C		CPFF		DCS Corporation		Alexandria, VA		0.535		3.400		2018-02		2.905		2018-11		2.690		2019-11								Continuing		Continuing		Continuing

		Test and Evaluation

		DT&E/OT						NAWC-AD		Pax River, MD		0.309		0.833		2017-11		1.966		2018-11		1.190		2019-11								Continuing		Continuing		Continuing

		DT&E						NAWC-WD		Pt Mugu, CA		0.730		0.000				0.000				0.000										0.000		0.730		0.730

		Management Services

		Program Management						NAWC-AD		Pax River, MD		0.670		0.334		2017-11		0.308		2018-11		0.410		2019-11								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Ausley Associates		Lexington Park, MD		0.050		0.203		2017-11		0.292		2018-11		0.195		2019-11								Continuing		Continuing		Continuing

		1319 / 7		PE 0305208M / (U)Distributed Common Ground/Surface Systems		2268 / Distributed Common Ground System (DCGS-MC)		

		Product Development

		DCGS-MC GEOINT		C		CPFF		SSCA		Charleston, SC		0.000		1.785		2018-03		1.068		2018-12		2.422		2020-02								Continuing		Continuing		Continuing

		DCGS-MC GEOINT - Classified Services						N/A		N/A		0.000		2.250		2018-06		1.153		2019-03		2.815		2020-03								Continuing		Continuing		Continuing

		DCGS-MC All Source - GOVT						SSCA		Charleston, SC		0.000		0.000				0.000				1.800		2020-01								Continuing		Continuing		Continuing

		DCGS-MC All Source		C		CPFF		SSCA		Charleston, SC		0.000		0.000				0.000				1.680		2020-02								Continuing		Continuing		Continuing

		DCGS-MC SIGINT		C		CPFF		SSCA		Charleston, SC		0.000		0.000				0.000				1.728		2019-12								Continuing		Continuing		Continuing

		DCGS-MC SIGINT						DTIC		Ft. Belvoir, VA		0.000		0.000				0.000				1.200		2019-12								Continuing		Continuing		Continuing

		DCGS PRIOR YEAR CUMULATIVE FUNDING						N/A		N/A		55.765		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Support

		DCGS-MC GEOINT		C		CPFF		SSCA1		Charleston, SC		0.000		0.750		2018-03		0.875		2019-03		0.900		2020-03								Continuing		Continuing		Continuing

		DCGS PRIOR YEAR CUMULATIVE FUNDING						N/A		N/A		7.341		0.000				0.000				0.000										Continuing		Continuing		Continuing

		DCGS-MC SIGINT		C		CPFF		DTIC		Ft. Belvoir, VA		0.000		0.000				0.000				1.044		2020-06								Continuing		Continuing		Continuing

		Test and Evaluation

		DCGS- MC GEOINT						SSCA		Charleston, SC		1.593		2.390		2018-05		1.545		2018-12		1.500		2020-06								Continuing		Continuing		Continuing

		DCGS-MC GEOINT						NSWC Crane		Crane, IN		0.000		0.000				0.400		2018-11		0.000										Continuing		Continuing		Continuing

		DCGS-MC GEOINT						NSMA		Washington DC		0.300		0.354		2018-06		0.300		2019-08		0.375		2019-12								Continuing		Continuing		Continuing

		DCGS-MC GEOINT		C		CPFF		SSCA		Charleston, SC		1.589		2.701		2018-01		1.969		2018-12		0.612		2020-01								Continuing		Continuing		Continuing

		DCGS-MC GEOINT		C		CPFF		NRL		Washington, DC		1.202		2.706		2018-05		0.000				1.205		2020-05								Continuing		Continuing		Continuing

		DCGS-MC All Source		C		CPFF		SSCA		Not Specified		0.000		0.000				0.000				1.936		2020-06								Continuing		Continuing		Continuing

		DCGS-MC SIGINT						SSCA		Charleston, SC		0.000		0.000				0.000				0.841		2020-02								Continuing		Continuing		Continuing

		DCGS-MC SIGINT						DTIC		Ft. Belvoir, VA		0.000		0.000				0.000				1.375		2020-06								Continuing		Continuing		Continuing

		DCGS PRIOR YEAR CUMULATIVE FUNDING						N/A		N/A		4.586		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Management Services

		DCGS-MC GEOINT: MITRE		C		CPFF		CECOM		APG, MD		0.000		0.402		2017-11		0.300		2018-11		0.309		2019-11								Continuing		Continuing		Continuing

		DCGS-MC All Source		C		FFP		DTIC		Ft. Belvoir, VA		0.000		0.000				0.000				0.300		2020-04								Continuing		Continuing		Continuing

		1319 / 7		PE 0305208N / Distributed Common Ground Sys		2174 / Distributed Common Ground System-Navy (DCGS-N)		

		Product Development

		Product Development Prior Years						Various		Various		122.440		0.000				0.000				0.000										0.000		122.440		

		Integration Assembly & Test		C		CPFF		NSWC China Lake		China Lake, CA		0.593		0.315		2018-03		0.180		2019-01		0.000										0.000		1.088		

		Government Technical Oversight (Dev)						SSC LANT		Charleston, SC		0.391		0.010		2019-01		0.042		2019-01		0.000										0.000		0.443		

		Support

		Support Prior Years						Various		Various		45.769		0.000				0.000				0.000										0.000		45.769		

		Test and Evaluation

		Test & Evaluation Prior Years						Various		Various		26.470		0.000				0.000				0.000										0.000		26.470		

		Management Services

		Management Services Prior Years						Various		Various		11.178		0.000				0.000				0.000										0.000		11.178		

		1319 / 7		PE 0305208N / Distributed Common Ground Sys		2227 / Distributed Common Ground System (DCGS-N) Inc 2		

		Product Development

		Integration Assembly & Test						SSC PAC		San Diego, CA		14.110		29.680		2017-10		31.465		2018-10		0.000										61.145		136.400		

		Primary Hardware Development						SSC PAC		San Diego, CA		11.481		3.780		2017-11		2.199		2018-11		0.000										5.979		23.439		

		Software Development						SSC PAC		San Diego, CA		28.052		0.000				0.000				0.000										0.000		28.052		

		Integration Assembly & Test		C		CPFF		SSC LANT		Charleston, SC		0.000		0.000				1.664		2018-11		0.000										1.664		3.328		

		Software Development						SSC LANT		Charleston, SC		1.635		0.000				0.000				0.000										0.000		1.635		

		Government Technical Oversite (Dev)						SSC LANT		Charleston, SC		0.409		0.780		2017-11		1.387		2018-11		0.000										2.167		4.743		

		Support

		Development Support		C		CPFF		SAIC		Columbia, MD		1.288		2.041		2018-03		1.741		2019-03		0.000										3.782		8.852		

		Development Support						SSC LANT		Charleston, SC		0.300		0.171		2017-11		0.171		2018-11		0.000										0.342		0.984		

		Integrated Logistics Support						SSC LANT		Charleston, SC		0.500		0.053		2017-11		0.053		2018-11		0.000										0.106		0.712		

		Integrated Logistics Support		C		CPFF		SAIC		Columbia, MD		1.545		0.330		2018-03		0.330		2018-12		0.000										0.660		2.865		

		Test and Evaluation

		Developmental Test & Evaluation		C		CPFF		SAIC		Columbia, MD		0.417		0.265		2018-03		0.265		2018-12		0.000										0.530		1.477		

		Developmental Test & Evaluation						SSC LANT		Charleston, SC		0.537		0.240		2017-11		0.561		2018-11		0.000										0.801		2.139		

		Developmental Test & Evaluation		C		CPFF		JITC		Fort Meade, MD		0.800		0.100		2018-05		0.208		2018-12		0.000										0.308		1.416		

		Developmental Test & Evaluation		C		CPFF		COTF		Norfolk, VA		0.386		0.420		2018-02		0.420		2018-11		0.000										0.840		2.066		

		Management Services

		Travel						SPAWAR		San Diego, CA		0.356		0.240		2017-12		0.240		2018-11		0.000										0.480		1.316		

		Government Engineering Support						SSC LANT		Charleston, SC		0.308		0.200		2017-11		0.200		2018-11		0.000										0.400		1.108		

		Program Management Support		C		CPFF		BAH		San Diego, CA		1.179		1.010		2018-03		1.150		2018-11		0.000										2.160		5.499		

		Program Management Support						SSC LANT		Charleston, SC		0.650		0.290		2017-11		0.290		2018-11		0.000										0.580		1.810		

		Program Management Support						SSC PAC		San Diego, CA		0.400		0.225		2017-10		0.280		2018-11		0.000										0.505		1.410		

		1319 / 7		PE 0305220N / (U)MQ-4C Triton		4020 / MQ-4C TRITON		

		Product Development

		Primary Hardware Development		C		CPIF		Northrop Grumman		Rancho Bernardo, CA		2766.685		76.558		2017-11		12.263		2018-11		9.723		2019-11								50.407		2915.636		2910.636

		Systems Engineering						Various		Various		19.031		0.010		2017-11		0.000				0.000										0.000		19.041		

		Systems Engineering						NAWC-AD		Patuxent River, MD		239.824		4.500		2017-11		1.436		2018-11		1.458		2019-11								2.885		250.103		

		Systems Engineering						NAWC-WD		China Lake, CA		13.418		0.000				0.000				0.000										0.000		13.418		

		Contractor Engineering		C		CPFF		Mitre		Mclean, VA		4.044		0.000				0.000				0.000										0.000		4.044		4.044

		Prior Year Prod Dev no longer in the FYDP						Various		Various		24.553		0.000				0.000				0.000										0.000		24.553		

		Support

		Development Support						Various		Various		21.552		0.000				0.000				0.000										0.000		21.552		

		Integrated Logistics Support						Various		Various		21.300		0.025		2017-11		0.005		2018-11		0.005		2019-11								0.020		21.355		

		Integrated Logistics Support						NAWC-AD		Patuxent River, MD		54.359		0.300		2017-11		0.300		2018-11		0.300		2019-11								1.200		56.459		

		Prior year cost no longer funded in the FYDP						Various		Various		10.784		0.000				0.000				0.000										0.000		10.784		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		19.675		0.695		2017-11		0.000				0.000										0.000		20.370		

		Developmental Test & Evaluation						NAWC-AD		Patuxent River, MD		150.343		10.640		2017-11		0.373		2018-11		0.280		2019-11								0.000		161.636		

		Operational Test & Evaluation						Various		Various		3.133		1.000		2017-11		0.000				0.000										0.000		4.133		

		Developmental Test & Evaluation (SATCOMM)						DITCO		Various		10.835		0.349		2017-11		0.000				0.000										0.000		11.184		

		Management Services

		Program Management						Various		Various		3.507		0.000				0.000				0.000										0.000		3.507		

		Travel						Various		Various		1.754		0.038		2017-11		0.018		2018-11		0.018		2019-11								0.054		1.882		

		Program Management Support		C		CPFF		Ausley		Lexington Park, MD		26.324		0.000				0.000				0.000										0.000		26.324		26.324

		Prior year cost no longer funded in the FYDP						Various		Various		5.008		0.000				0.000				0.000										0.000		5.008		

		1319 / 7		PE 0305231N / MQ-8 UAV		2768 / MQ-8 Fire Scout		

		Product Development

		Primary Hardware Development (MQ-8)		C		CPIF		Northrop Grumman Corp		San Diego, CA		345.704		26.338		2017-11		0.392		2018-11		5.566		2020-01								92.273		470.273		474.845

		Primary Hardware Development (MQ-8)		C		CPIF		Raytheon Corp		Falls Church, VA		24.251		2.537		2017-11		0.801		2018-11		0.650		2020-01								23.085		51.324		51.674

		Primary Hardware Development (RADAR OEM)		C		CPIF		Leonardo MW		Edinburgh, United Kingdom		10.821		0.000				0.000				0.000										0.000		10.821		10.821

		Primary Hardware Development (Minotaur)		C		BA		John Hopkins University		Laurel, MD		1.850		2.500		2018-07		0.000				0.000										6.500		10.850		10.328

		Primary Hardware Development(Link-16)		C		CPIF		Northrop Grumman		San Diego, CA		0.000		0.000				0.000				4.500		2020-06								0.000		4.500		

		Primary Hardware Development(Link-16)		C		CPIF		Raytheon Corp		Falls Church, VA		0.000		0.000				0.000				1.000		2020-06								0.000		1.000		

		Primary Hardware Development(Link-16)		C		BA		John Hopkins University		Laurel, MD		0.000		0.000				0.000				1.000		2020-03								0.000		1.000		

		Primary Hardware Development(Link-16)						TBD		TBD		0.000		0.000				0.000				1.000		2020-03								0.000		1.000		

		Support

		Integrated Logistics Support						Various		Various		3.051		1.819		2017-11		0.385		2018-11		0.250		2019-12								10.431		15.936		

		Test and Evaluation

		Developmental Test & Evaluation						NAWCAD		PAXRV, MD		16.275		12.569		2017-11		4.484		2018-11		3.500		2019-12								25.017		61.845		

		Operational Test & Evaluation/QRA						NAWC		Various		10.434		7.047		2017-11		0.784		2018-11		3.603		2019-11								20.319		42.187		

		Prior Years T&E no longer funded in the FYDP						Various		Various		1.646		0.000				0.000				0.000										0.000		1.646		

		Management Services

		Government Engineering Support						NAWCAD		PAXRV, MD		54.937		7.116		2017-11		2.000		2018-11		5.146		2019-12								27.823		97.022		

		Program Management Support						Various		Various		17.420		2.405		2017-11		0.712		2018-11		3.153		2019-12								10.336		34.026		

		Travel						NAVAIR		PAXRV, MD		1.687		0.325		2017-11		0.285		2018-11		0.250		2019-12								2.554		5.101		

		Prior years Mgmt Svcs no longer funded in the FYDP						Various		Various		2.457		0.000				0.000				0.000										0.000		2.457		

		1319 / 7		PE 0305231N / MQ-8 UAV		9999 / Congressional Adds		

		Product Development

		Primary Hardware Development (Weapons)		C		CPIF		NGC		San Diego, CA		0.000		0.000				1.000		2019-06		0.000										0.000		1.000		

		Primary Hardware Development (Weapons)		C		CPIF		Raytheon Corp		Falls Church, VA		0.000		0.000				1.000		2019-06		0.000										0.000		1.000		

		Primary Hardware Development (Weapons)						Bell		Not Specified		0.000		0.000				0.500		2019-06		0.000										0.000		0.500		

		Primary Hardware Development (Weapons)		C		BA		John Hopkins University		Laurel, MD		0.000		0.000				0.500		2019-06		0.000										0.000		0.500		

		Primary Hardware Development (Weapons)						TBD		TBD		0.000		0.000				1.500		2019-06		0.000										0.000		1.500		

		Primary Hardware Development (Radar)						TBD		TBD		0.000		0.000				1.460		2019-06		0.000										0.000		1.460		

		Support

		Integrated Logistics (Radar)						Various		Various		0.000		0.000				0.240		2019-02		0.000										0.000		0.240		

		Test and Evaluation

		Development & Test Eval (Radar)						NAWCAD		Pax Rvr, MD		0.000		0.000				3.800		2019-02		0.000										0.000		3.800		

		Management Services

		Governement Engineering (Weapons)						Various		Various		0.000		0.000				4.015		2019-02		0.000										0.000		4.015		

		Travel		C		BA		NAVAIR		Patuxent Rvr, MD		0.000		0.000				0.285		2019-09		0.000										0.000		0.285		

		1319 / 7		PE 0305232M / RQ-11 UAV		2292 / Unmanned Air Systems (Intel)		

		Product Development

		Prior Years Cumulative Funding						Various		Various		1.342		0.000				0.000				0.000										0.000		1.342		

		SOMGCS/THS Software Integration						NAWCWD		China Lake, CA		0.435		0.224		2017-12		0.076		2018-12		0.075		2019-12								Continuing		Continuing		Continuing

		MANET Integration						NAWCAD		Pax River, MD		0.450		0.361		2017-12		0.085		2018-12		0.089		2019-12								Continuing		Continuing		Continuing

		Laser Marker Integration						NAWCAD		Pax River, MD		0.000		0.362		2017-12		0.095		2018-12		0.095		2019-12								Continuing		Continuing		Continuing

		Support

		Engineering Analysis						NAWCAD		Pax River, MD		1.215		0.139		2017-11		0.000				0.000										0.000		1.354		

		Test and Evaluation

		COTS UAS Analysis						NAWCAD		Pax River, MD		0.000		0.250		2018-01		0.000				0.000										0.000		0.250		

		SOMGCS/THS Operational Assessment						NAWCAD		Pax River, MD		0.000		0.225		2018-01		0.083		2019-01		0.080		2020-01								0.000		0.388		

		Laser Marker Operational Assessment						NAWCAD		Pax River, MD		0.000		0.283		2018-01		0.090		2019-01		0.085		2020-01								0.000		0.458		

		MANET Operational Assessment						NAWCAD		Pax River, MD		0.000		0.158		2018-01		0.095		2019-01		0.085		2020-01								0.000		0.338		

		1319 / 7		PE 0305234N / (U)SMALL (LEVEL 0) TACTICAL UAS (STUASL0)		3192 / RQ-21 BLACKJACK		

		Product Development

		Upgrade Efforts/Correction of Deficiencies		C		BOA		Insitu, Inc		Bingen, WA		6.534		1.523		2018-07		2.157		2019-07		8.152		2020-03								Continuing		Continuing		Continuing

		Prior year Prod Devt no longer funded in the FYDP						Various		Various		29.125		0.000				0.000				0.000										0.000		29.125		

		Support

		Software Engineering Support						NAWC-WD		China Lake, CA		11.516		1.600		2017-12		1.416		2018-12		1.385		2019-12								Continuing		Continuing		Continuing

		Government Engineering Support						NAWC-AD		Patuxent River, MD		13.183		0.545		2017-12		0.554		2018-12		0.865		2019-12								Continuing		Continuing		Continuing

		Prior year Support  no longer funded in the FYDP						Various		Various		8.482		0.000				0.000				0.000										0.000		8.482		

		Test and Evaluation

		Developmental Test & Evaluation						OPTEVFOR		Norfolk, VA		2.912		0.391		2018-07		0.400		2019-07		0.408		2020-07								Continuing		Continuing		Continuing

		Operational Test & Evaluation						OPTEVFOR		Norfolk, VA		0.267		0.040		2017-12		0.040		2018-12		0.040		2019-12								Continuing		Continuing		Continuing

		Management Services

		Contractor Engineering Support						DTIC		FT. Belvoir, VA		2.902		0.235		2018-03		0.235		2019-03		0.235		2020-03								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Bowhead		Patuxent River, MD		1.371		0.443		2018-01		0.415		2019-01		0.410		2020-01								Continuing		Continuing		Continuing

		Travel						Various		Various		0.399		0.050		2017-10		0.048		2018-10		0.050		2019-10								Continuing		Continuing		Continuing

		Prior Year Mgmt Svcs no longer funded in the FYDP						Various		Various		2.349		0.000				0.000				0.000										0.000		2.349		Continuing

		1319 / 7		PE 0305239M / (U)RQ-21A		2298 / SMALL (LEVEL 0) TACTICAL UAS (STUAL0)		

		Product Development

		Product Development/Upgrades		C		BOA		Insitu, Inc		Bingen, WA		20.930		7.674		2018-02		0.000				0.000										0.000		28.604		28.693

		Product Development/Upgrades						NAWCAD		Patuxent River, MD		0.765		0.000				0.000				0.000										0.000		0.765		

		Prior Years Cumulative Total						Various		Various		29.062		0.000				0.000				0.000										0.000		29.062		

		Support

		Government Engineering Support						NAWCAD		Patuxent River, MD		3.248		0.629		2017-12		0.000				0.000										0.000		3.877		

		Test and Evaluation

		Government Test and Evaluation						NAWCAD		Patuxent River, MD		1.311		0.507		2017-12		0.000				0.000										0.000		1.818		

		Contractor Test System Support		C		FFP		Insitu, Inc		Bingen, WA		1.788		0.000				0.000				0.000										0.000		1.788		1.788

		Management Services

		Prior Years Cumulative						Various		Various		23.555		0.000				0.000				0.000										0.000		23.555		

		1319 / 7		PE 0305239M / (U)RQ-21A		3192 / RQ-21 BLACKJACK		

		Product Development

		Upgrade Efforts/Correction of Deficiencies		C		BOA		Insitu, Inc		Bingen, WA		0.000		0.000				4.597		2019-07		5.000		2020-04								Continuing		Continuing		Continuing

		Alternative recovery and landing						NAWC-AD		Patuxent River, MD		0.000		0.000				0.000				3.012		2020-04								Continuing		Continuing		Continuing

		Support

		Government Engineering Support						NAWC-AD		Patuxent River, MD		0.000		0.000				0.556		2018-12		0.752		2019-12								Continuing		Continuing		Continuing

		Software Engineering Support						NAWC-WD		China Lake, Ca		0.000		0.000				0.222		2018-12		0.000										0.000		0.222		

		Test and Evaluation

		Development Test & Evaluation						OPTEVFOR		Norfolk, VA		0.000		0.000				0.226		2019-07		0.400		2020-07								Continuing		Continuing		Continuing

		Operational Test & Evaluation						OPTEVFOR		Norfolk, VA		0.000		0.000				0.399		2018-12		0.000										0.000		0.399		

		Development Test & Evaluation						NAWC_AD		Patuxent River, MD		0.000		0.000				0.000				1.200		2020-07								Continuing		Continuing		Continuing

		Operational Test & Evaluation		C		BA		VMX-1		Yuma, AZ		0.000		0.000				0.000				0.550		2020-07								Continuing		Continuing		Continuing

		1319 / 7		PE 0305239M / (U)RQ-21A		9999 / Congressional Adds		

		Product Development

		SPRITE Development		C		CPFF		TBD		Lakehurst, NJ		0.000		1.690		2018-08		0.000				0.000										0.000		1.690		1.690

		1319 / 7		PE 0305242M / (U)Unmanned Aerial Systems (UAS) Payloads		2052 / RQ-21 Payload Development		

		Product Development

		Systems Engineering						Various		Various		0.000		0.000				4.017		2018-12		2.088		2020-04								Continuing		Continuing		Continuing

		Government Engineering						NAWCAD		Patuxent River, MD		0.000		0.000				0.495		2018-12		0.500		2019-12								Continuing		Continuing		Continuing

		Support

		Contractor Engineering Support						Various		Various		0.000		0.000				0.846		2018-12		0.600		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Test and Evaluation						NAWCAD		Patuxent River, MD		0.000		0.000				0.303		2018-12		0.500		2019-12								Continuing		Continuing		Continuing

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.000		0.000				0.244		2019-02		0.000										0.000		0.244		

		Travel						Various		Various		0.000		0.000				0.051		2018-10		0.016		2019-12								Continuing		Continuing		Continuing

		1319 / 7		PE 0305242M / (U)Unmanned Aerial Systems (UAS) Payloads		5501 / Signals Intelligence (SIGINT)		

		Product Development

		Systems Engineering						AFRL		Dayton, OH		6.655		4.817		2018-02		0.000				0.000										0.000		11.472		

		Government Engineering						NAWCAD		Patuxent River, MD		1.790		0.322		2018-02		0.000				0.000										0.000		2.112		

		Support

		Contractor Engineering Support						NAWCAD		Patuxent River, MD		0.994		0.328		2018-02		0.000				0.000										0.000		1.322		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.129		0.067		2018-02		0.000				0.000										0.000		0.196		

		Travel						Various		Various		0.058		0.028		2018-02		0.000				0.000										0.000		0.086		

		1319 / 7		PE 0305242M / (U)Unmanned Aerial Systems (UAS) Payloads		5502 / Synthetic Aperture Radar/Motion Target Indicator (SAR/MTI)		

		Product Development

		Systems Engineering						ACC-Natick		Natick, MA		8.494		4.197		2018-02		0.000				0.000										0.000		12.691		

		Government Engineering						NAWCAD		Patuxent River, MD		1.038		0.616		2018-02		0.000				0.000										0.000		1.654		

		Support

		Contractor Engineering Support						Various		Various		0.858		0.604		2018-02		0.000				0.000										0.000		1.462		

		Test and Evaluation

		Test and Evaluation						NAWCAD		Patuxent River		0.292		0.297		2018-02		0.000				0.000										0.000		0.589		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.074		0.074		2018-02		0.000				0.000										0.000		0.148		

		Travel						Various		Various		0.045		0.013		2018-02		0.000				0.000										0.000		0.058		

		1319 / 7		PE 0305242M / (U)Unmanned Aerial Systems (UAS) Payloads		5504 / Wide Area Persistent Surveillance (TNWAS)		

		Product Development

		Systems Engineering		C		FFP		L3		Norfolk, VA		0.000		6.634		2018-03		0.000				0.000										0.000		6.634		

		Support

		Contractor Engineering Support		C		BA		Various		Various		0.000		0.146		2018-03		0.000				0.000										0.000		0.146		

		Management Services

		Program Management Support						NAWCAD		Patuxent River, MD		0.000		0.249		2018-02		0.000				0.000										0.000		0.249		

		1319 / 7		PE 0305421N / (U)RQ-4 Modernization		2939 / RQ-4 Modernization		

		Product Development

		Primary Hardware Development		C		CPFF		Northrop Grumman		Rancho Bernardo, CA		167.129		141.386		2017-11		149.631		2018-11		152.478		2019-11								268.035		878.659		878.659

		Systems Engineering						Various		Various		24.229		8.000		2017-11		7.750		2018-11		0.750		2019-11								0.250		40.979		

		Systems Engineering						NAWC-AD		Patuxent River, MD		32.088		23.462		2017-11		22.391		2018-11		21.643		2019-11								83.711		183.295		

		Primary Hardware Development		SS		FFP		Raytheon		McKinney, TX		6.979		0.000		2017-11		0.000				0.000										0.000		6.979		6.979

		Primary Hardware Development		C		CPFF		Sierra Nevada Corporation		Beaver Creek, OH		6.500		6.500		2018-01		0.000				0.000										0.000		13.000		13.000

		Primary Hardware Development		C		CPFF		Boeing Argon ST		Fairfax, VA		5.128		0.000				0.000				0.000										0.000		5.128		5.128

		Primary Hardware Development		C		CPFF		Ticom Geomatics		Austin, TX		5.000		6.281		2018-01		6.800		2019-01		7.000		2020-01								14.000		39.081		39.081

		Primary Hardware Development						NSWC-Crane		Crane, Indiana		21.230		14.250		2017-11		0.050		2018-11		0.050		2019-11								0.100		35.680		

		Primary Hardware Development		C		CPFF		L-3 Communication Systems		Salt Lake City, UT		0.000		7.757		2018-01		12.243		2019-01		0.000										0.000		20.000		20.000

		Systems Engineering		C		CPFF		Mitre		Mclean, VA		3.070		1.990		2017-11		1.990		2018-11		1.000		2019-11								5.000		13.050		13.050

		Systems Engineering		C		CPFF		MIT-Lincoln Labs		Lexington, MA		4.066		1.700		2017-11		1.700		2018-11		0.750		2019-11								3.750		11.966		11.966

		Support

		Development Support						Various		Various		1.566		0.529		2017-11		0.539		2018-11		0.550		2019-11								1.250		4.434		

		Integrated Logistics Support						Various		Various		1.325		0.800		2017-11		0.873		2018-11		0.890		2019-11								2.806		6.694		

		Integrated Logistics Support						NAWC-AD		Patuxent River, MD		2.393		1.350		2017-11		1.377		2018-11		1.405		2019-11								5.385		11.910		

		Test and Evaluation

		Developmental Test & Evaluation						Various		Various		1.261		0.676		2017-11		0.690		2018-11		0.704		2019-11								3.720		7.051		

		Developmental Test & Evaluation						NAWC-AD		Patuxent River, MD		7.122		5.855		2017-11		10.069		2018-11		11.498		2019-11								57.312		91.856		

		Operational Test & Evaluation						Various		Various		0.500		0.510		2017-11		0.500		2018-11		0.794		2019-11								10.100		12.404		

		Developmental Test & Evaluation (SATCOMM)						DITCO		Various		0.181		0.500		2017-11		1.000		2018-11		1.000		2019-11								5.000		7.681		

		Management Services

		Program Management						Various		Various		0.496		0.170		2017-11		0.173		2018-11		0.176		2019-11								0.900		1.915		

		Travel						Various		Various		0.106		0.033		2017-11		0.034		2018-11		0.035		2019-11								0.184		0.392		

		Program Management Support		C		CPFF		Ausley		Lexington Park, MD		4.000		2.500		2017-11		1.593		2018-11		1.623		2019-11								3.655		13.371		13.371

		1319 / 7		PE 0308601N / Modeling & Simulation Support		2222 / Modeling & Simulation		

		Product Development

		DoD Support						SPAWAR		Charleston, SC		0.383		0.000				0.000				0.000										Continuing		Continuing		Continuing

		NMSO Director						SPAWAR		Charleston, SC		1.825		0.282		2018-01		0.299		2019-02		0.300		2020-01								0.000		2.706		

		NMSO Data Archiving Effort						NAVAIR		Pax River, MD		0.503		0.000				0.000				0.000										0.000		0.503		

		DREN Connectivity						SPAWAR		Charleston, SC		0.043		0.000				0.000				0.000										0.000		0.043		

		M & S Data Lead						SPAWAR		Charleston, SC		0.740		0.000				0.000				0.000										0.000		0.740		

		NMSIS Web Presence						SPAWAR		Charleston, SC		0.896		0.000				0.000				0.000										0.000		0.896		

		VV&A Standards & Support						NAVAIR		Pax River		1.567		0.251		2018-03		0.266		2019-03		0.270		2020-03								0.000		2.354		

		Plans & Policies						SPAWAR		Charleston, SC		1.868		0.400		2017-10		0.466		2019-01		0.470		2019-10								0.000		3.204		

		DON Mission Level Gap Analysis						NAVAIR		Pax River, MD		1.100		0.000				0.000				0.000										0.000		1.100		

		M&S Interopeperability Initiative						NAVAIR		Pax River, MD		0.950		0.000				0.000				0.000										0.000		0.950		

		M&S Interopeperability Initiative						SPAWAR		Charleston, SC		0.649		0.000				0.000				0.000										0.000		0.649		

		Navy Training Test Harness						NAWC TSD		Orlando, FL		0.375		0.000				0.000				0.000										0.000		0.375		

		CSP for NTI						NAWC TSD		Olando, FL		0.247		0.000				0.000				0.000										0.000		0.247		

		Navy STORM						NAWC		Pax River, MD		0.500		0.000				0.000				0.000										0.000		0.500		

		USMC STORM						USAF		Triangle, VA		0.500		0.000				0.000				0.000										0.000		0.500		

		M&S Services						SPAWAR		Charleston, SC		0.000		0.000				0.000				0.000										0.000		0.000		

		Data Assistant						SPAWAR		Charleston, SC		0.918		0.000				0.000				0.000										0.000		0.918		

		Navy VV&A Lead						NAVAIR		Pax River, MD		0.428		0.000				0.000				0.000										0.000		0.428		

		Enterprise Level SBD M&S Components						Various Warfare Centers		Not Specified		0.814		0.494		2017-10		0.865		2019-01		0.700		2019-10								0.000		2.873		

		LDUVV SBD Implementation Net-Centric Systems Test						Various Warfare Centers		Not Specified		0.430		0.000				0.000				0.000										0.000		0.430		

		Net-Centric Systems Test Evaluation  Capability Module -NECM						NAVAIR		Pax River, MD		0.142		0.150		2017-10		0.150		2019-02		0.160		2019-10								0.000		0.602		

		Common Development Environment						NAVAIR		Pax River, MD		0.519		0.495		2017-10		0.731		2019-01		0.735		2019-10								0.000		2.480		

		Architecture Framework						NAVAIR		Pax River, MD		0.200		0.212		2017-10		0.212		2019-01		0.215		2019-10								0.000		0.839		

		MBSE SYSML Reference Architecture Standard						Various Wafare Centers		Not Specified		0.000		0.212		2017-10		0.212		2019-02		0.215		2019-10								0.000		0.639		

		AMIE - Architecture Management Integration Environment						NAVAIR		Pax River, MD		2.461		0.205		2018-02		0.200		2019-02		0.210		2020-02								0.000		3.076		

		M&S Integration Analysis						Various Warfare Centers		Not Specified		0.000		0.139		2017-10		0.159		2019-01		0.165		2019-10								0.000		0.463		

		Common Development Enviroment Integration						Various Warfare Centers		Not Specified		0.000		0.000				0.108		2019-01		0.108		2019-10								0.000		0.216		

		Architecture Integration						Various Warfare Centers		Not Specified		0.000		0.318		2017-10		0.742		2019-02		0.750		2019-10								0.000		1.810		

		NAVAL - LIFT						Various Warfare Centers		Not Specified		0.000		0.212		2017-10		0.367		2019-02		0.370		2019-10								0.000		0.949		

		M&S Visulation						Various Warfare Centers		Not Specified		0.000		0.212		2017-10		0.318		2019-02		0.320		2019-10								0.000		0.850		

		Support

		RDA POC						NAVAIR		Pax River, MD		1.538		0.308		2018-01		0.380		2019-01		0.396		2020-01								0.000		2.622		

		RDA IDS (#1&3)						Various Warfare Centers		Not Specified		2.063		0.227		2018-01		0.238		2019-02		0.240		2020-01								0.000		2.768		

		Training IDS (#1)						Various Warfare Centers		Not Specified		1.615		0.208		2018-03		0.246		2019-03		0.265		2020-03								0.000		2.334		

		Training IDS (#2)						SPAWAR		Charleston, SC		0.951		0.000				0.000				0.000										0.000		0.951		

		Analysis IDS (#1)						SPAWAR		Charleston, SC		0.000		0.000				0.233		2019-03		0.250		2020-03								0.000		0.483		

		Analysis IDS (#2)						SPAWAR		Charleston, SC		0.058		0.000				0.000				0.000										0.000		0.058		

		IDS Training and Coordination						SPAWAR		Charleston, SC		0.044		0.000				0.000				0.000										0.000		0.044		

		USMC IDS						MCCDC		Quantico, VA		0.670		0.000				0.000				0.000										0.000		0.670		

		MOVES						NPS		Monterrey, CA		4.274		0.314		2018-01		0.318		2019-02		0.330		2020-01								0.000		5.236		

		RDA M&S Forum						NAVAIR		Pax River, MD		2.364		0.174		2018-01		0.173		2019-02		0.195		2020-01								0.000		2.906		

		NMSO Technical Support						SPAWAR		Charleston, SC		0.483		0.000				0.000				0.000										0.000		0.483		

		Simulated Shipboard FMVS						NWDC		Norfolk, VA		0.365		0.000				0.000				0.000										0.000		0.365		

		M&S Officer Postgraduate Ed						SPAWAR		SSC-LANT		0.852		0.000				0.000				0.000										0.000		0.852		

		M&S Workforce Coordinator						SPAWAR		SSC-PAX		0.000		0.000				0.149		2019-01		0.155		2019-10								0.000		0.304		

		Management Services

		Standard Interfaces for Virtual World						NAVAIR		Pax River, MD		2.502		0.225		2018-02		0.265		2019-02		0.300		2020-02								0.000		3.292		

		Semantic and Structural Metedata Schema						NAVAIR		Pax River, MD		0.562		0.000				0.000				0.000										0.000		0.562		

		Semantic and Structural Metedata Schema						SPAWAR		Charleston, SC		0.289		0.000				0.000				0.000										0.000		0.289		

		Tactical Operational Software Environment (TOSEE)						NAVAIR		TSD, Orlando		0.650		0.000				0.000				0.000										0.000		0.650		

		Cross Cultural Competence in OPS Environment						NAVAIR		TSD, Orlando		0.350		0.000				0.000				0.000										0.000		0.350		

		Framework for Assessing Cost and Technology (FACT)						MCCDC		Quantico, VA		0.500		0.000				0.000				0.000										0.000		0.500		

		Intergrated Air/Missle Defense IAMD						NAVAIR		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Measuring Immersion Training						MCCDC		Quantico, VA		0.000		0.000				0.000				0.000										0.000		0.000		

		VVA of Real Time Propagation Loss Model						ONR		Arlington, VA		0.588		0.000				0.000				0.000										0.000		0.588		

		Navy M&S Education Program						NAVAIR		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Sensor Federate						ONR		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		Contracting Language for M&S						NAVAIR		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		VCE for CPD&T						WHS		Arlington, VA		0.300		0.000				0.000				0.000										0.000		0.300		

		Navy VV&A Lead						NAVAIR		Pax River, MD		0.000		0.000				0.000				0.000										0.000		0.000		

		LVC Training Enviroment Tech Advisor						NAVSEA JHU		Wash. DC		0.567		0.000				0.000				0.000										0.000		0.567		

		Human Anatomy Motion Tracking & Display						MARCORSYSCOM		Arlington, VA		0.091		0.000				0.000				0.000										0.000		0.091		

		CapabilityModule Enhancement						NAVAIR		Pax River		0.120		0.000				0.000				0.000										0.000		0.120		

		1319 / 7		PE 0702207N / Depot Maintenance (NON-IF)		3030 / FA-18 SLAP		

		Product Development

		Product Development SLAP F/A-18 E/F		SS		CPFF		Boeing		St. Louis, MO		143.353		18.317		2017-12		14.253		2018-12		7.286		2019-12								Continuing		Continuing		Continuing

		Product Development SLAP EA-18G		SS		CPFF		Boeing		St. Louis, MO		0.000		4.730		2018-09		4.237		2018-12		15.454		2019-12								Continuing		Continuing		Continuing

		Prior Year Prod Dev cost no longer funded in FYDP		SS		CPFF		Boeing		St. Louis, MO		28.775		0.000				0.000				0.000										0.000		28.775		28.775

		Support

		SLAP Inventory Model						ONR		Arlington, VA		6.525		0.000				0.000				0.000										0.000		6.525		

		SLAP F/A-18 E/F						NAWCAD		Patuxent River, MD		9.224		0.769		2017-12		3.005		2018-12		0.365		2019-12								Continuing		Continuing		Continuing

		SLAP F/A-18 E/F						FRC Southwest		San Diego, CA		7.495		0.592		2017-12		0.403		2018-12		0.214		2019-12								Continuing		Continuing		Continuing

		SLAP EA-18G						NAWCAD		Patuxent River, MD		0.000		0.000				0.700		2018-12		0.700		2019-12								Continuing		Continuing		Continuing

		SLAP EA-18G						FRC Southwest		San Diego, CA		0.000		0.000				0.200		2018-12		0.400		2019-12								Continuing		Continuing		Continuing

		Test and Evaluation

		Development Test & Evaluation F/A-18 E/F						NAWCAD		Patuxent River, MD		1.128		0.157		2017-12		0.100		2018-12		0.060		2019-12								Continuing		Continuing		Continuing

		Development Test & Evaluation EA-18G						NAWCAD		Patuxent River, MD		0.000		0.000				0.057		2018-12		0.100		2019-12								0.000		0.157		

		Management Services

		Government Engineering and Technical Support SLAP F/A-18 E/F						NAWCAD		Patuxent River, MD		5.954		1.036		2017-12		1.055		2018-12		1.074		2019-12								Continuing		Continuing		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.275		0.075		2018-06		0.075		2019-06		0.075		2020-06								Continuing		Continuing		Continuing

		Program Management Support (Seaport-CSS)		C		CPFF		WYLE LAB		Patuxent River, MD		2.687		0.050		2017-12		0.051		2018-12		0.052		2019-12								Continuing		Continuing		Continuing

		Program Management Support						NAWCAD		Patuxent River, MD		2.797		0.050		2017-12		0.051		2018-12		0.052		2019-12								Continuing		Continuing		Continuing

		Program Management Support		C		CPFF		Engility		Patuxent River, MD		0.631		0.156		2017-12		0.147		2018-12		0.120		2020-02								Continuing		Continuing		Continuing

		1319 / 7		PE 0702207N / Depot Maintenance (NON-IF)		3182 / T-45 SLAP		

		Product Development

		Product Development SLAP T-45		SS		CPFF		Boeing		St. Louis, MO		12.882		0.000				4.505		2019-02		5.790		2020-02								10.593		33.770		33.770

		Product Development SLAP T-45 NACES		C		FFP		Martin Baker		United Kingdom		0.450		0.000				0.000				0.000										0.000		0.450		0.450

		Support

		Engineering Technical Support						NAWCAD		Patuxent River, MD		6.270		0.000				0.635		2018-11		0.646		2019-11								1.283		8.834		

		Engineering Technical Support						NADEP		Jacksonville, FL		2.472		0.000				0.180		2018-11		0.183		2019-11								0.365		3.200		

		Engineering Technical Support						NAWCAD		Various		1.213		0.000				0.000				0.000										0.000		1.213		

		SLAP Engineering Study		SS		BOA		JHU/APL		Laurel, MD		1.969		0.000				0.000				0.000										0.000		1.969		1.969

		SLAP ETS Support		SS		BOA		ASI		Virginia Beach, VA		0.267		0.000				0.000				0.000										0.000		0.267		0.267

		Management Services

		Travel						NAVAIR		Patuxent River, MD		0.482		0.000				0.080		2018-11		0.081		2019-11								0.159		0.802		

		1319 / 7		PE 0702207N / Depot Maintenance (NON-IF)		3384 / MH-60 SLAP		

		Product Development

		Fatigue Life Assessment MH-60S		SS		CPFF		Lockheed Martin		Owego, NY		0.000		2.612		2018-08		2.700		2018-12		3.000		2019-12								1.388		9.700		9.700

		Subsystem Life Assessment MH-60S						Various		Various		0.000		1.910		2018-06		1.700		2019-06		0.000										0.000		3.610		3.610

		Support

		SLAP MH-60S						NAWCAD		Patuxent River, MD		0.000		2.578		2017-10		1.206		2018-11		1.320		2019-11								Continuing		Continuing		Continuing

		SLAP MH-60S						Various		Various		0.000		1.445		2017-10		0.750		2018-11		0.750		2019-11								Continuing		Continuing		Continuing

		Eng & Tech Srvc (Non FFRDC)						Various		Various		0.000		0.168		2018-05		0.172		2019-05		0.171		2020-05								0.000		0.511		Continuing

		Management Services

		Technical Support SLAP MH-60S						NAWCAD		Patuxent River, MD		0.000		0.220		2017-10		0.224		2018-11		0.228		2019-11								Continuing		Continuing		Continuing

		Mgmt Supt Services (Non FFRDC)						Various		Various		0.000		0.580		2018-05		0.056		2019-05		0.043		2020-05								0.000		0.679		Continuing

		Travel						NAVAIR		Patuxent River, MD		0.000		0.018		2017-10		0.018		2018-10		0.018		2019-10								0.000		0.054		

		1319 / 7		PE 0702207N / Depot Maintenance (NON-IF)		9999 / Congressional Adds		

		Product Development

		Fatigue Life Assessment MH-60 Alignment Fixture		SS		FFP		STADCO		Los Angeles, CA		0.000		0.000				3.883		2019-03		0.000										0.000		3.883		3.883

		Reliability Centered Maintenance		SS		CPFF		Andromeda Systems, Inc.		Virgina Beach, VA		0.000		0.000				0.500		2019-06		0.000										0.000		0.500		0.500

		T-700-401D Software		SS		CPFF		GE		Lynn, MA		0.000		0.000				3.517		2019-03		0.000										0.000		3.517		3.517

		SLAP Engineering & Logistics Support		SS		CPFF		Lockheed Martin		Owego, NY		0.000		0.000				2.100		2019-02		0.000										0.000		2.100		2.100

		1319 / 7		PE 0708730N / Maritime Tech (MARITECH)		2466 / NSRP ASE		

		Product Development

		Technology Development						ECB NSRP		Not Specified		23.720		4.621		2017-12		4.319		2018-12		3.752		2019-12								Continuing		Continuing		Continuing

		Support

		Gov't Support Services						NSWCCD		Not Specified		0.650		0.000				0.000				0.000										Continuing		Continuing		Continuing

		Contractor Support Services						Various		Not Specified		0.221		0.000				0.000				0.000										Continuing		Continuing		Continuing

		1319 / 7		PE 0708730N / Maritime Tech (MARITECH)		3435 / Advanced Shipyard Technology		

		Product Development

		Technology Development						Various		Locations		0.000		0.000				2.965		2018-12		3.027		2019-12								Continuing		Continuing		Continuing

		1319 / 7		PE 0708730N / Maritime Tech (MARITECH)		9999 / Congressional Adds		

		Product Development

		Technology Development						Penn State U		University Park, PA		0.000		0.000				2.000		2019-01		0.000										0.000		2.000		

		Technology Development						PNSY		Kittery , Maine		0.000		0.000				1.000		2019-01		0.000										0.000		1.000		

		Technology Development						NSWCPD		Philladelphia, PA		0.000		0.000				0.065		2019-01		0.000										0.000		0.065		

		Technology Development						NSWCPC		Panama City, FL		0.000		0.000				0.900		2019-01		0.000										0.000		0.900		

		Technology Development						NAVAIR		San Diego, CA		0.000		0.000				5.000		2019-03		0.000										0.000		5.000		

		Technology Development						ARMY ARL		Adelphi, MD		0.000		0.000				8.000		2019-07		0.000										0.000		8.000		

		Technology Development						MANTECH		Washignton DC		0.000		0.000				1.000		2019-08		0.000										0.000		1.000		

		Technology Development						CTMA		Washington DC		0.000		0.000				0.300		2019-09		0.000										0.000		0.300		

		Technology Development						NUWC Keyport		Keyport, WA		0.000		0.000				0.750		2019-09		0.000										0.000		0.750		

		Management Services

		Management Services						NUWC Keyport		Keyport, WA		0.000		0.000				0.985		2019-06		0.000										0.000		0.985		

		1319 / 7		PE 1203109N / (U)Satellite Communications (SPACE)		0728 / EHF SATCOM Terminals		

		Product Development

		Software Development Time of Day (TOD)		C		CPAF		RAYTHEON		Marlborough, MA		0.000		3.140		2017-12		1.886		2018-12		0.000										0.000		5.026		

		Software Development ATIP Adaptive Coding (AC) /Time of Day (TOD)		C		CPFF		COMTECH		Tempe, AZ		0.000		3.225		2017-12		1.716		2018-12		0.000										0.000		4.941		

		Software Development Engineering		C		CPFF		NUWC		Newport, RI		0.000		3.062		2018-01		3.598		2019-01		0.000										0.000		6.660		

		Software Development Engineering						SSC PAC		San Diego, CA		0.000		0.581		2018-01		0.565		2019-01		0.000										0.000		1.146		

		WAMS EDM Hardware		C		CPIF		RAYTHEON		Marlborough, MA		0.000		0.550		2018-08		0.000		2019-01		0.000										0.000		0.550		

		WAMS EDM Hardware		C		CPIF		L3 Systems West:		Salt Lake City, UT		0.000		0.485		2018-08		0.000				0.000										0.000		0.485		

		WAMS EDM Hardware		C		CPIF		ViaSat		Carlsbad, CA		0.000		0.317		2018-08		0.000				0.000										0.000		0.317		

		Support

		Software Integration/Government Oversight						NUWC		Newport, RI		0.000		1.254		2017-11		1.123		2018-11		0.000										0.000		2.377		

		Software Integration Support						SSC PAC		San Diego, CA		0.000		0.793		2017-11		0.725		2018-11		0.000										0.000		1.518		

		Software Engineering Support		C		CPFF		SYSTECH		San Diego, CA		0.000		2.348		2017-11		2.016		2018-11		0.000										0.000		4.364		

		WAMS Studies and Design						MIT/LL		Lexington, MA		0.000		0.500		2018-01		1.095		2019-01		0.000										0.000		1.595		

		WAMS Cybersecurity Engineering						NSA		Fort Meade, MD		0.000		0.000				0.250		2019-01		0.000										0.000		0.250		

		Test and Evaluation

		EPS & JALN-M Development Test and Evaluation						SSC PAC		San Diego, CA		0.000		3.728		2017-11		3.396		2018-11		0.000										0.000		7.124		

		Operational Test & Evaluation						COMOPTEVFOR		Norfolk, VA		0.000		0.009		2017-11		0.000				0.000										0.000		0.009		

		Management Services

		Contract Management		C		CPFF		BAH		San  Diego, CA		0.000		0.232		2017-11		0.170		2018-11		0.000										0.000		0.402		

		Program Management		C		CPFF		BAH		San Diego, CA		0.000		1.556		2017-11		1.139		2018-11		0.000										0.000		2.695		

		Travel						SPAWAR		Various		0.000		0.050		2017-11		0.050		2018-11		0.000										0.000		0.100		

		1319 / 7		PE 1203109N / (U)Satellite Communications (SPACE)		2472 / Mobile User Objective Sys (MUOS)		

		Product Development

		Engineering Contract		C		CPAF		Lockheed Martin		Sunnyvale, CA		0.000		7.700		2017-10		7.850		2018-10		0.000										0.000		15.550		

		Follow On Contract		SS		IDIQ		TBD		TBD		0.000		0.000				0.000				11.377		2019-10								0.000		11.377		

		Test and Evaluation

		Developmental Test & Evaluation						SSC PAC		San Diego, CA		0.000		1.515		2017-10		1.104		2018-10		0.000										0.000		2.619		

		Operational Test & Evaluation						COTF		Norfolk, VA		0.000		0.250		2017-10		2.048		2018-10		0.450		2019-10								0.000		2.748		

		Management Services

		Contract Engineering Support		C		CPFF		SBG		Alexandria, VA		0.000		2.795		2017-10		3.100		2018-10		2.000		2019-10								0.000		7.895		

		Government Engineering						SSC PAC		San Diego, CA		0.000		1.296		2017-10		1.428		2018-10		2.041		2019-10								0.000		4.765		

		1319 / 7		PE 1203109N / (U)Satellite Communications (SPACE)		3398 / Enterprise SATCOM Gateway Modems (ESGMs)		

		Support

		Systems Engineering						SSC PAC		San Diego, CA		0.000		0.000				0.188		2018-11		0.000										0.000		0.188		

		Systems Engineering						NUWC		Newport, RI		0.000		0.116		2017-11		0.165		2018-11		0.000										0.000		0.281		

		Systems Engineering						SSC LANT		Charleston, SC		0.000		0.000				0.200		2018-11		0.000										0.000		0.200		

		Test and Evaluation

		Developmental Test & Evaluation		C		CPFF		SYSTECH		San Diego, CA		0.000		0.000				0.163		2018-11		0.000										0.000		0.163		

		Operational Test & Evaluation						COMOPTEVFOR		Norfolk, VA		0.000		0.000				0.133		2018-11		0.000										0.000		0.133		

		Developmental Test & Evaluation						SSC PAC		San Diego, CA		0.000		0.000				0.000				0.000										0.000		0.000		

		Management Services

		Program Management		C		CPFF		BAH		San Diego		0.000		0.000				0.061		2018-11		0.000										0.000		0.061		

		Travel						SPAWAR		Various		0.000		0.000				0.005		2018-11		0.000										0.000		0.005		

		1319 / 7		PE 1203109N / (U)Satellite Communications (SPACE)		9999 / Congressional Adds		

		Product Development

		Analog Canceller		C		CPFF		TBD		TBD		0.000		1.500		2019-02		0.000				0.000										0.000		1.500		

		Modular Hardware Open Platform		C		CPFF		TBD		TBD		0.000		1.300		2019-02		0.000				0.000										0.000		1.300		

		All Digital Modem		C		CPFF		TBD		TBD		0.000		1.478		2019-02		0.000				0.000										0.000		1.478		

		Support

		Engineering Services Support						SPAWAR System Center		San Diego, CA		0.000		0.230		2018-09		0.000				0.000										0.000		0.230		

		Test and Evaluation

		Test & Evaluation						SPAWAR System Center		San Diego, CA		0.000		0.320		2018-09		0.000				0.000										0.000		0.320		





